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zona fasciculate of the adrenal cortex under the
FIELD&W]TH@IIWEI\&TIQ%H t erm neur oendocri ne feedback

CT‘hE EH&Jsént Gehh xteﬁﬁes W&Qﬁﬁlﬂbé gt Q‘H;H K(%H ox§f Mer@ﬂir &R§drogenase type 1

axi s. Adrenal production of rtisol proceeds
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(ACTH), a factor produced and secreted by the anterior
" pituitary. Production of ACTH in the anterior

pituitary is itself highly regul ated, driven by

FoloﬂI g hornone (CRH) produced by the
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In vert%"ra'fes,n%vcocoﬁlcmgs aqgo hak/g}gtlto?]dunWaﬁJ]%lg/és)rE ?‘ng’%@g’e@ff&ﬁa%? gevelopment,
neurobmmgy,dhﬂ«ananatt&nulao@obrbwura mﬁgﬂmllsm end pegibmoied lcelbgeath. In humans, the
prlmaryAfﬁ‘ﬁg%llog%ﬁ £ g%edl ﬁu'iogéeljngoﬁ eri 81?361} It (381%13%1%3%9%%‘%% in the zona
fasciculatead ultd hdrenall nortdxeunkdgrpbe hadtminas a Smrtah@sn ectun@dpgmarfmdh@k circuit
called tp%@m ﬁ‘? rl(gg Ced-a%y aaﬂ%&l’%ﬁ él?lg?h'& r&f rg&gzglﬂé gP éﬁsrﬁgo? Bl%ceeds under
the conyrslaj’fsld&gmomi:otr@;ﬂm Hi(lDlIlOIRI @sHiDr :ofv@toemgélggd and hqgn:md by the anterior

pinl BEAGIS , SERI AN I LSRR, 8IS 15, YR

corticofupth releasmg hormone (CRH) produced by the paraventricular nucleus of the hypothalamus.

same

The HPA axis maintains circulating cortisol concentrations within restricted limits, with forward drive
at the diurnal maximum or during periods of stress, and is rapidly attenuated by a negative feedback
loop resulting from the ability of cortisol to suppress ACTH production in the anterior pituitary and
CRH production in the hypothalamus.

Aldosterone is another hormone produced by the adrenal cortex; aldosterone regulates sodium
and potassium homeostasis. Fifty years ago, a role for aldosterone excess in human disease was
reported in a description of the syndrome of primary aldosteronism (Conn, (1955), J . Lab. Clin. Med.
45: 6-17). Tt is now clear that elevated levels of aldosterone are associated with deleterious effects on
the heart and kidneys, and are a major contributing factor to morbidity and mortality in both heart
failure and hypertension.

Two members of the nuclear hormone receptor superfamily, glucocorticoid receptor (GR) and
mineralocorticoid receptor (MR), mediate cortisol function in vivo, while the primary intracellular
receptor for aldosterone is the MR. These receptors are also referred to as ‘ligand-dependent

transcription factors,” because their functionality is dependent on the receptor being bound to its



10

15

20

25

30

35

45: 6-17). It is now clear that elevated |evels of
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wo b@elssts: and ki dneys, and are a nmmj or contri BCE/US2P05/041763
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of glucocbﬂtlgé‘iﬁéjmd:ﬁﬁﬁﬁh%nénd% G uRE fe@ébtcfr@@ﬁsﬁﬁ $nside RREAUSRes. Recently, a
their functionali i s, dependent on the receptor bein

fourth ds%sumaltt@f .g{t@mog&ﬁlé fencgien o isfiedciprs-wepific pieysseptor metaboism
by glucbdoBt B RLiPHInBAnd MESEyakiRE SR RES THEE @ Clobi4-HyBAM Bdr&ld dehydrogenase

transcription via DNA-binding zinc finger domains and
(11-B-HSPy nwmepwt @R alle-rereptPyeeniTelerdrRes thes mofjlgte aetivetien §f the G and MR
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ucocort|00| or mong two di st nct
oxoreducsasq inratectekllsland tissues, H@Dyhag/ﬁle l@@té/ﬁtl@l sexiselfepm inert cortisone (Low

et al. (lggéggalgl’gle H%Ogﬂal—llég 6’7%@(81‘@% B HEE%Q}S%H dt@? J’?E&c&?@gld access to
the GR| ©driSERely.| 1 1BHSBESEXpressidn lis ﬂou@—lﬁ&jﬁlyomtnaieyai@ottheld target tissues such as
kidney, (p&ag%tf(l: 202)! ‘_%‘rsaig ?i%lvarﬁ %,a%rgg%c{t]sgl l (ﬁl.t) Idgpe ng\;léh%:fg/g{argenase cazalyzmg the
1nact1va113m oﬁ ah’yldﬂ @ edrtisonO&A lbiston et aln (1199@6‘14015 Tell.|EndodytSIPS: R$1-R17), and
SRS IR I SHAREE M WL —
cortlsolk(Ble detl e 068) Frog. NuclgAcitl @gl; |Mql RBind7mb8t21@bundant ly in

n \é%{ a%gﬂg%&f 83@3%\‘%1 Sé%# aldﬁ%}erﬂ;] eV'?/'l%l cqual P&f?in%}; e Q?Jule? sp}emﬁcny of

rev

aldosterbie QXBHIQIHGIdveN iy EdCdriedrty thkteRpragion! ofl lleSDIZ (@oider et al. (1988),
predom nantly as a NADPH dependent o ore [

Sciencd HonSH- 01 Jh e PP ISOrGaL B IPNG (DA HSDE FL O gfthe MR

enablesq}’&otsfeﬁdﬁte td badd fﬁ%rrtec gﬁﬁ i $91erne bawingtor aidostérl;ﬂ@fb)the]MR results in
Endocri n. 174) and has been report

dlssomq;t@g lg)|f g}eélg@pq}wgﬂ M@ofr%m édglgggro‘{e@ complex contammg cﬁaperone proteins,

translocation of the MR into the nucleus, and its binding to hormone response elements in regulatory
regions of target gene promoters. Within the distal nephron of the kidney, induction of serum and
glucocorticoid inducible kinase-1 (sgk-1) expression leads to the absorption of Na* ions and water
through the epithelial sodium channel, as well as potassium excretion with subsequent volume
expansion and hypertension (Bhargava et al., (2001), Endo 142: 1587-1594).

In humans, elevated aldosterone concentrations are associated with endothelial dysfunction,
myocardial infarction, left ventricular atrophy, and death. In attempts to modulate these ill effects,

multiple intervention strategies have been adopted to control aldosterone overactivity and attenuate
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the GR Conversely, 11bHSD2 expression is found mainly
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the resulltRR G| éf&hél@tﬂarﬂflts @otialcaldRvasRhlhd o%ﬁﬂ:@ue(neésbl Iﬁﬁl@lﬂoﬂi‘bf adlgiotensin-
(1994) Mol . Endocrin. 105 RII-R ., .and
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convertgg SRRMSUAGE 6ndpt?1?ﬁké%ft oftthpangiRiqnsia HRg| 1JE%?@ES’F (ALY gre two strategies

that dir6ofl§ SifPact SHE Renfifi-aRgioRndiRYRbsterbe ySERANRNADCtHMWRver, although ACE
Co?t i sol (Blum e% al ;2003) Prog. Nucl. Acid, Res. §

inhibitigpy | andgj 4T 1R 7gxta571313r2161}1t1a1 Y K%k o aldpﬁ@rowp Eﬁnﬁagratlons circulating

concentfa@ibhd §his A0 SRsh € BBl 16R1seAthedhradfid thBrapy (kndWA€as aldosterone
tissue sgem ficity of aldosterone activity, however,

escape’). Impgripmlyy @Uadgymftfgéto%gwlg MR aaggpisy SgerBcp_‘We(op:EH]a@por&duecﬂy
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di ssoci ati on of and-activated VR from a
with hypeatansion gnd srdictypssilex d@@%ﬁ&aﬁ)ww&ﬂx hgse rIHﬁ%TeBFIES% gatjgats at risk for
target_oggagla%%atl on of the MRinto the nucleus, and its
bi ndi ng" t o hornone response elenents I N regulator

Megriens ipfitkearofdie gure eprodingtths &1- begp-HDheR et g eagociated. with
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e AIEE, O A NG LA it 0

distal népdhacs salivary lzéanélasd cgloiio mueshiavhereiity ﬁQI‘Ua‘H de %enaﬁw%‘M@hseweS to
protect 'ﬂl%cr e@k&;ﬁfy' A selécqglla W{%ﬁﬂﬁﬁéu ocBbalil by @tﬁtlmt(@tﬁ»%ldé@t al. (1988)

fon"wth su sequent vol unme expansi on and
Lancet yq86+988n slnd,lmd(lﬁ‘rmt@ avtatiens iall | FHYD2004 Yeficmtim thig portisol- inactivation
e L R LS AR 08 v oot
to as “SAMSIENN dtaramrlzeﬂylm hymitedsidnn hpgokbleon, ahd fadivwne metertion|(Rilson et al.

tro an mp to m)d [

(1998) &rqee !ﬁ% 4%6‘? ‘ﬁd éh lr(?%bébr @dezh oﬁlﬁ(e Y&t rélulaelcgnshave%ﬁl‘ngl a primary
regulat@OeFisegk-dpecifi® @h&@bﬂﬁbﬂdﬁbz&fﬁﬂﬁbﬂnﬂ\aﬁd an:tﬂnevgdny eagvding a co-localized
tt enuat et he resul t r ion an assqci.at e
NADPEgp Pt pacedis TEBTE QNSRS SFARr B P oog P A 18 Gorisone
reducta@eﬂ@fﬁieﬁ&},s(Gm})ﬂmaﬁﬁltlﬂ@tleﬁtkmmf chrii€cng tﬁinﬁhlhﬂl cloésache o@fir, trésslting in
adrenoo?)%glpg %ﬁﬁ]‘q zrtegpg;g g&ﬂsé%e[nee%ﬁ%t O(JER]S pat 161@5 e%rgtetv aﬁ§/ L gl%gocoﬁlcmds as
conlsoﬂelengieﬁb@lﬁtﬁ otiershiyMoadriiaater otk syst eon ( BASE) . cdrisakv emetabolites
t hou i nhibition and ATLR a oni.sminitiall
oot et BB AT SRR e Skt v
plasma CRRBENEdnRédt@ichs Of THebd tdhaduak neeseit wﬂtln AtCtT Homsdibtechendrogen excess

levels with chronic thera ' al dos o)
(it el PG YRR BT n P IATYB PG Rz cyst ovary
syndro@é {FRUIIN) i(Btap&et 41012003 Na@Genar 34-p3e43none directly

bl ocks t he deL?jI rious effe ts&g{SI this

MEEHRRPLAR % Al fre<iScaCPyolRg g00§t Ctogﬁﬁ&cgtﬁlgpst 1g|ey1ti§,nt from the

fact that disruption of homeostasis in the HPA axis by either excess or deficient secretion or action
results in Cushing’s syndrome or Addison’s disease, respectively (Miller and Chrousos (2001)
Endocrinology and Metabolism, eds. Felig and Frohman (McGraw-Hill, New York), 4™ Ed.: 387-
524). Patients with Cushing’s syndrome (a rare disease characterized by systemic glucocorticoid
excess originating from the adrenal or pituitary tumors) or receiving glucocorticoid therapy develop
reversible visceral fat obesity. Interestingly, the phenotype of Cushing’s syndrome patients closely

resembles that of Reaven’s metabolic syndrome (also known as Syndrome X or insulin resistance
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(Pitt et al., New England J. Med. (1999), 341

709-719; Pitt et al., New England J. Med. (2003), 348:
wa3eniB2L). Therefore, MR antagoni sm nmay be aPCT/US2005/041763

i nportant treatnment strategy for many patients with

syndronkty RRY §y@i}dn@Nofasilclc Acdide waseall Besit] sl@ase intpidtahded s@il Wsistance,
t hose hy ﬁgrten5|ve patients at risk f
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Corti sol dehydrogenase act|V|ty serves toﬁgrotect
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tissue alkY sieRkd infidle hdshoB BemEktradd in(eBB8lic Labate. Ev1d&85h&9a%umulated

I ndividuals with mutations in | | bHSD2 are deficient
that enzyppe taphivgty b 1 BESTP L. vy tegeaeiatsh aciive islicespriieqiyls frae igactive forms and

plays a L ERHA fole Ry %ﬁfﬁ’l o Wit dde1ful S WNRE QAR 0Rf coRRRBARIAL is commonl -elevated in
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fat depaghfipra obese iindivddusls- hlyip srasesist wie, onlpp ghiceqerticoidgpretivadion zsm?besﬁy

émdnw&ghgg hRod W1son et al. (1998) Proc. Natl. Acad. Sci
200-10205). Likewise, nutations in | | bHSD, a
;ﬁwemaﬂye atelgu | oft bHBHSDL ifcs segenaspie csioftisel Glomc inetr eifceletipg cortisone,

c01151derabpavt‘%h{1§1bf1 a %{%ﬁﬂm tb r1’[5 113[% 4&he a&lﬁeﬁ)glhglg oft glucocomcmd function.

“16¢ca generating enzy
llﬁHSB}mmaﬁmhaﬁandmhydMQg@Ra$bt@hﬁPD&dummmhﬁ&subﬁmmﬂdmdﬂenwwbdw
ong reduct ase

1mportag%et ql\c’liﬁ lbvr?r s 3FIPRSS; ?rrd sg(elggafmus T%n <35 s)ula% élgs l\é]%{x pg]stulated to aid in the
tissue-sp&sfid fotengation oﬁglnedbmmmmmndtated phtagasth @ﬁmﬂlhmﬁmm@e |€on51der1ng a)

the pheQPtéEIBisa‘Plﬁ:R gog%gre%gtglilg %@h:ex?\%g{ g(gus}] s syndrome) and the metabolic

syndrorhd @itk AGYHEr @Q@lﬁﬁlh§glﬁ@):01\ﬁbdlhh ih @& later, ab s/em Bis momet dby of 11BHSDI to
nmet abolites (tetrahydrocortisols). \hen chal|

sencrathagic GPEPO St U OTREE o T Peieh P LG PR fogecsted hat

central loB¥¥itp| AS MR 6R6diAtED ImeEMBEE Bdrﬁ;ﬂlbatibﬂ§ in Hlﬁ&ﬁnd Hdiestilid fran Sincreased
present with ACTH nedi at ed andro cess_é |rsut|sg§ Iska
ujals

activity €A LAHIR Withip é‘amssrtlﬁw TGWB@HI&&}‘P @%ﬁ SPpFe O PRHGHY
et al. (15?’5%??&&6 2% PNglloylc 'Iﬁde@f qu ]ZH§IY ﬂﬁiz[s%@l 5(118@%) be(dﬁégﬁﬁfed@ﬂ adipose

Cenhet 39). i nportance o
tissue off lobeskiPddeattiasd hymans I(Lfvmgﬁtpli*?get gl M@bﬁ@doean@owébrﬁooiﬁé Rask et

al. (20(?112 rge‘fgﬂl@eﬁﬁdofc&&dp &Ié&bf §@t14t1§‘§‘§21d'L§1{d§£1 5OR. ©f003) J. Clin. Endocrinol.

asis int HPA axi s by her excess ‘or
Metab. (8&1‘2@8@7144 Biake ettal dRO3) J. 4din; Eﬁdocrrwb Megab; B3:BAEH8S)- s

%ﬂ&% ?gr' 31%1 nSidll BRASSGe fi&is REkidsVR! ModsM dhahenic models.

Ad1pose specific overexpressmn of 11BHSDI1 under the control of the aP2 promoter in mouse
produces a phenotype remarkably reminiscent of human metabolic syndrome (Masuzaki et al. (2001)
Science 294: 2166-2170; Masuzaki et al. (2003) J. Clinical Invest. 112: 83-90). Importantly, this
pheno’;ype occurs without an increase in total circulating corticosterone, but rather is driven by a local
production of corticosterone within the adipose depots. The increased activity of 11BHSD]1 in these
mice (2-3 fold) is very similar to that observed in human obesity (Rask et al. (2001) J. Clin.
Endocrinol. Metab. 86: 1418-1421). This suggests that local 113HSD1-mediated conversion of inert
glucocorticoid to active glucocorticoid can have profound influences whole body insulin sensitivity.
Based on this data, it would be predicted that the loss of 113HSD1 would lead to an increase

in insulin sensitivity and glucose tolerance due to a tissue-specific deficiency in active glucocorticoid



10

15

20

25

30

35

Endocri nol ogy and Metabolism eds. Felig and Frohman
(McGrawHi ||, New York), 4th Ed.: 387- 524). Patients

wowRah/0&Ishi ng' s syndrone (a rare di sease char aRtBEUS208041763
by system c glucocorticoid excess originating fromthe

levels. aﬂﬁl? nakn Okt Rid st A )éh(tmr ﬁl)dlé%rwﬂ}?@%HSmgdeﬁment mice produced by
gl ucocorticoi d therapy devel op reversibl e visceral fat

homologesa RN HREIIVAGY ot 2 HET e ol phcast Scbddn 49gu-44929; Morton
et al. (DA HIR. ORK. %“?B%ﬁb@&?ﬂoﬁ M@%ﬂ&'ﬁs(zbmtmé%teﬁ%v@ﬁ '38). These

metabol 1 ¢ syndrone (al so known as Syndrone X o
mice arg n@uplpinly rdemldso@ricleeﬁwwdvmyctwme csyﬁrpmmtbatdﬂﬁlﬂﬁpb pncodes the only

act1v1ty cgger gf %era er %ctl 2Dontic Q/térox?e G zn%at,l lqt<9 %gd’r&gﬁgbst&%ﬁeu 11%HSD1-

per ensi abe
deficieiyiied dré &Bl@lteﬁﬂ ta dieRemd etiesk 3139&)1 h&\p‘ﬂ‘lglyﬂaua ehdiibit atfohnated induction of

hepatlcpg%léc\?g 508 i %‘f‘?m‘{se @Eﬁcﬁﬁa‘%&&bsg&”t 8cr%a§§ 9n‘rgtlinfsr$1és i \8 S\glthm adipose,
and hatteﬂﬁhﬁﬁoved i@ dl @bﬁmgdgdrm@k:mglywmled agbincentd atrdeAso@cteve HDL).

AddltloBgLiy, tsevgﬁlfi‘ S ]slg%zs% pe%a{ra oté I&lt%nlfo ﬁllatl c? ce% Hbcesf??y tnge%kerq‘%ogether these

transgehic Sfuee sRRS oaiirmat rortbylocih reaétivatidradfi ghgodoeticotds nbuintra]lmg hepatic

on intracellular. con¢centration, |ocall
and pegRARrBn GO PG apeese fiaiarpage ¢ LEHBBInE iy may prov
beneﬁcﬁll(eiheﬁé%{mg'ﬂésﬁﬁlﬁbd’ﬂaﬁ RRGsoHRbMShtedt debridhs, NBElAdING | dbesity, insulin
syndrone. Evi dence has accumul ated that enzyme
feSISta“é%thWB‘?rglifeB‘Fa poqd hyperipfdemighi ch regener ates acti ve

abdis Q€ QHigpb A fUGisl FypdttesinGhd Y&enf QibMEheaNdR@bi@YS iB was reported that
central role in regulating i ntracel | ul ar

11BHSB ke arrele dbitke RaskREERFEY Af iCotiral PRestn AR HieyPReEApGg afthe metabolic
syndro&@tm q?][ﬁgﬁss Ilflcrr?agéd) BER&stoR HrhduapissDIT bR RUBERSESR! Fith metabolic

[ oc gl ucocorticoid reactivation in obesity
abnorrrahhiesrmplab@meelsguqldhajm@rea@d\pgpreqsm od [this gqny isgpspected grggpjribute to

the 1ncrtegse{1 ?o%ﬁ%gﬁ\f’a{s‘leon% Bﬂt@ﬁie tcﬁ 50%901 iﬂ%ﬁ% Tie' tls o?BBe@delwduals (Engeli, et

i'Sone  consi derabl e attentio een given to
al., (2004)§DheeIR@s 12 9-HB. anmplification of glucocorticoid

n Dl XRBL &
KNI o AR AP L g
hepat1cl 1ﬁsiﬂlﬁtsaﬁmelt38 amhredlsz:elhlaodrglucaﬂél Ipedean hapﬁjglsctceiueﬂ@!ms qf mice (Barf et
al. 20f3}3 txﬁ%ds?é 5. 343 Mg s been ﬁoﬁ#&écﬁﬁo?%yt(ao@j)dlmn 4755-4762).

PO en ration
Further@lows; G @iid ichﬁitlS‘ rBimﬂeattﬁd seladtiae dutiitsitorsobf 1 B3Il ncan ameliorate severe

function. Co d t.h h il ar.i .
pers a1 TonR e b e 2ot TRHE &L Phihe P

target POIP ehdTRE ARG b€ uRy PE0HR S‘}nﬂférﬂ%%&@ﬁzaﬁi € bll, 2003y Curr. Drug Targets
| ucocorticoids in the |latter, as well as b) the

Immunaﬁmqorweéqo Ditashe: $9-Generate active Cortisol from

I nactive cortisone in a tissue-specific manner, it has
been suggested that central obesity and the associ ated
A. n‘éﬁ’e&lﬁb?%@%ﬁbﬂyé gtF%ns in syndrone X result from

| RCE&ANRE above, multiple lines of evidence suggest that inhibition of 11BHSD1 activity
can be effective in combating obesity and/or aspects of the metabolic syndrome cluster, including
glucose intolerance, insulin resistance, hyperglycemia, hypertension, and/or hyperlipidemia.
Glucocorticoids are known antagonists of insulin action, and reductions in local glucocorticoid levels
by inhibition of intracellular cortisone to cortisol conversion should increase hepatic and/or peripheral
insulin sensitivity and potentially reduce visceral adiposity. As described above, 11pHSD1 knockout
mice are resistant to hyperglycemia, exhibit attenuated induction of key hepatic gluconeogenic

enzymes, show markedly increased insulin sensitivity within adipose, and have an improved lipid



10

15

20

25

30

35

activity of 11bHSD w thin adi pose tissue, resulting
in 'Cushing's disease of the onentumi (Bujalska et al.

W@ 1®9/85575mncet 349: 1210-1213). |ndeed, 11 bHSEET/OSX05/041763
been shown to be upregul ated in adi pose tissue of

profile. Ohﬁﬁﬁ‘onﬁﬂ}d QRS aAiRd1sRHER RSislakdb 'Fﬁlg%t ﬁﬂﬁetﬁﬁdlﬁ&d ol(egﬁo@otelevstev et
Endocr i nol og (¥ 131: 560-563; Rask et al.

al. (1999 Proc- Melel &R 4- 1961 94O &b 14988: Mmﬂqrsetﬂz(ioow r\%‘gga)?h@? 2i6: 41293-
41300, (v%%?ét af 52664; Dmbé@sdﬁc b4 1”@'8) Nﬁisaighlb%n oﬂﬁﬁﬁséﬂé‘pre&ﬁ%@m have

d’in. Endocri nol
multlpléz%@ﬁslglss'g"fectmtd|ﬂ@q oral adipgspo mtd/cfros?keterﬂl smﬁd?,u eﬁ'tlﬁa@ly related to
Heviatf BecdlBRREHH tRSméthh iR WS Brok]-ANIBEReGiryD el S.
alleviat gl pos spe(té)w?yl C overex ersoslfeon Of&?e bHSDI under the
control of the aP2 pronoter in nouse produces a
rkably rem ni scent of human netabolic
B %ﬁ@%&lﬁeﬂﬁfkﬁ uzaki et al. (2001) Science 294: .
Tle@qtictids Mas bk teetnhdit the2@lo@ise-gtimul@pd speetion| af desulin from
pancrea%ig‘%%ta-gé%fs Zﬁhmudeﬁ'm §u§t@xt(lly79 X—IPHT? l\@og %Ey RE 5‘39-%36)5 In both Cushing’s
w thout an 1 ncrease |nto ating
syndromgo pitd diakstie rZonker fvfit ratsagheqse18‘§3mdlﬂied enﬁubly segrdtiop 44 markedly reduced
r.Q ' ar.t n t - I .
g3 HIDIICRL 1R I LA PSS iR EpERORE fasbecn eporid n
the partreatc (Bt Xeflolofl)obich mer yandiinhibidion tod this adctiolys evitkeghrbenoxolone, an

man. obesi t sk . .(2001) J ain .
115uBh G BiP Gl el oneogm Bl b Teeteogint S P20 it Chem
275: 348a¢3k84%). 1ineDl inhivw@eh 3 ¢ RISV & Sredibte@fo hd\RI Heneficial effects on the

glucocort|00|d to actijve glucocort|00|d can have

pancreasy inghgligethe phpprsHcRol ghigrse-Simppter st rHledsensi ti vi ty.
Based on this data, it would be predicted that the
| oss, of 1| bHSDI would lead to an increase in insulin
C. Leagaition ddpmsfip gl ucose tol erance due to a

tNI3S W20 BIRE fhfairme S h CorRNGY fehtireaFabMe that may be ultimately related to the
gl ucocorticoidlevels, This is, in fact

progresgigp whdgmengi.y i ggthwqunaqlmqls qubﬂmana,ép‘ieanglh/tduﬁ]lc gfglencsés in general

cogmtr{%r ARLKRGhRY HReRInRGP S v REMRD in 8l RAg-feki@teRbME BV gREocorticoids
al . (1997) Proc. Natl. Acad. Sci. 94: 14924-14929;

(Lupiengfral. ¢h998) Nat- Ne@g@gl} 6} -73). BFBqther dﬁ’éﬁgulﬁt?e of Al 41}13 G@ultmg in
chromc@ﬁ&s@x@ & glu%cort(cggl%}esﬂn%@ﬁilﬁ §ra§r?’sub1%§119nsglﬁg})een-rﬂ?@;ﬁﬁedlﬂo @Bntribute

are conpletel g{p devoi d of 11-keto reductase activ

o the @slvte s PRV ECHn (B9EDER S SEROHY TSR g A0 i ayEiol. 5 205-
216). qgﬂ?ﬂlel OfpuBERE iR He r‘tﬁ’alﬁcetn'dvl? eﬁ%@%é& S S hipREsubfe@Bnt MNIding the

ehydrocorti costeraone. Dl deficient mce are
hippocanegsis.sfreate] cogexi asg -cerghellugy fség@sp tlak d2POHYy Beacg Nyt efipad, Sei. Early
e b [ n
Ed1t1on.e E-gié/ lﬂeatﬁg&ﬁ%ﬁ% h%&s'%h\‘gl&l cg@% ggtgre{%t 11%%—%:!5‘ qgﬂﬁ@&%fb@noxolone
protects thasellsi fvorh )glum¢d1m1cm1®1mctmgb¢xaaﬂﬂbhﬁha\pé exgitatorypanyine deid ingirgtoxicity

oo BB LSRRGS P L P LB g o
from gﬁi&@dM’tfceiﬂLaiioafatbﬁ Rlppoharghtl ﬁiyﬁfuntd:tleﬁ than dussedtiapddewith yaging (Yau et al.
2001) PR O9SENEL o8t A3%4721). In two randomized, double-blind, placebo-controlled
crossover studies, administration of carbenoxolone improved verbal fluency and verbal memory
(Sandeep et al. (2004) Proc. Natl. Acad. Sci. Early Edition: 1-6). Thus, inhibition of 11BHSD1 is
predicted to reduce exposure to glucocorticoids in the brain and protect against deleterious
glucocorticoid effects on neuronal function, including cognitive impairment, dementia, and/or

depression.
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transgeni c nouse studies confirma role for |oca
reactivation of glucocorticoids in controlling hepatic
wa@nwepssrspheral insulin sensitivity, and suggeRCT/UREIDS/041763
inhibition of | | bHSDI activity nmay prove benefi ci al
D. gﬂu&éﬁ&&bﬂﬁmﬁbrugber of gl ucocorticoid-rel ated
isorders, including qbesit i nsul jn_resistance,
Hy pergigeidnrap beﬁwdﬂ%eﬂlvlaﬁﬁ detenisaly gt 2 WiRe JHigpof cowfitions in

clinicalt dibhtﬁal?ﬁbgﬁ%/ E @tinle %aﬂﬁ@ﬁmﬂ@&@h@ﬂbﬂl veth @ibse t@ﬁﬁﬂﬂﬁ: kegimdnk isNRSticosteroid-
reporte a in

a rol he
lnduceiaéﬁws@éné%lfsspawb@é eﬁﬁaqacts%@esbef cﬁﬂén%ffﬁ%g} infyp-geuyr pressure

(10p). t hleltmioatb@ddaﬁceaydmd r@&@atémfdwrrm cah M3l Q@%ﬁﬂlae)('[%ﬁﬁsﬁdld) Moss and
t he | gene is a SOC|ated w t h net abol

eventug FaREs 1B PHPDEHAE TRorAoRINP AN Pl B BEEpur production and

drainag@X Q’(q@@&isq{ﬂm@ﬁr fn'@)thﬁctlgﬁ BEcutsSinStHS REE-hi@klerted @IﬁﬂhEliell RUILNFE) and its
the I ncreased [ ocal conversion of cortisone

drainagegy thioggh therpelupfibsgabesuda ureshyiorkp é SE1 Ay |bswa1|°§ahzed to NPE cells
(Stokes( Etngel(QOOOFtIn@E’t ’o[ﬁﬁi%gﬁ}ﬂ hesc. B,QS 16j92}689 RE)hz eAaDgR001) Invest.

I nhi bitors,

Ophthaémqn Yist Seha 383420 puds its \ﬁ!ﬁ@tl@,fh eﬁmkeIYo relqypitotpethp egmiifigation of
qucoc%rHéJlrﬂ dcBvRPERhh IS Yol nﬁu§ £ ‘Ea@ll)e@ﬁ’ gongihﬂé‘cﬂ%ﬁthé ENs%}v%dn"ihat free

l'ycemc strains of mce (Barf et a
cortlsomcen@hmn s4aly egeals 3gd f coytipenet iy thy acmeousmr |( 1 &%jip). The

functlogﬁggggﬁcéﬂﬁ ‘of [f' Bg%lf‘ﬁﬁ%ﬁe ey'e: lﬁﬁg EE%B @é:h%ted'l% n}é@@ e ROROL daYbenoxolone

that 'selective in tors of can
in healﬂlwbiurmﬁa's éRaeet nk (1P Pelngisy Ephibalniah Gerist. |4@a203;7 -2042). After seven

days ogaﬁg)leet | &&? ?rgeiﬂn wasfrg(?uc%théy f?)g:ﬁ‘lrlfléhl{lhlggleﬁ %Eenl Isﬂl-fgbl in the eye
is predivRt &bebidce 1&an gﬂmcmsen@i&smmaﬁranomt and[IOP, pfRDCIBY béheficial effects in the

Dr ug Tar ets ne En ocr.. Metabol. Disord. 3 :

mmmg§@§?@§§?g g“ﬂ@?gbollc syndrone As
described above, nultlple | i nes of evidence suggest
t i nhibition of | | bHSD activity can be effective

I@Bﬂﬁﬁ?lng obesity and/or aspects of the metabolic
Sydlﬂd@fﬁedeﬁﬂvws hy?p’ertenshie I subhtamgesgéuah as eeptm tantl enginteyinogen have been
o P LT e eSS PYBRLUBR T G 1509
Ann. NYIt Agan$&t &20144- rﬁsmwajmharbbngc(oooaﬁddcrcedmuloﬁm-unﬁ)l deptin, which

) | ucocortjcqid el s by inhibjtion. of cel l.ul ar .
s serd S 2SR NS 2B LI PREL O, OF o PABEE LI s, 112
83- 90)h@a‘ﬁ<"‘atc|t1€}at?§,l :’Véﬂ&fs HEpLBART @rvoul Sy palinayst incliidingathdse that regulate
blood &%tgg@ t(ﬂdgtpu%}qg%dalf &ﬁ%‘)\élp(gc 5 rl\?{( .géjaldpgcsl I 8t9¥ 14Aﬁ S%ES CJdltlongly, the renin-

angiotensin system (RAS) has been shown to be a major determinant of blood pressure (Walker et al.

E.

(1979) Hypertension 1: 287-291). Angiotensinogen, which is produced in liver and adipose tissue, is
the key substrate for renin and drives RAS activation. Plasma angiotensinogen levels are markedly
elevated in aP2-11BHSDI transgenic mice, as are angiotensin II and aldosterone (Masuzaki et al.
(2003) J. Clinical Invest. 112: 83-90). These forces likely drive the elevated blood pressure observed
in aP2-11BHSD1 transgenic mice. Treatment of these mice with low doses of an angiotensin II
receptor antagonist abolishes this hypertension (Masuzaki et al. (2003) J. Clinical Invest. 112: 83-90).
This data illustrates the importance of local glucocorticoid reactivation in adipose tissue and liver, and
suggests that hypertension may be caused or exacerbated by 11BHSD1 activity. Thus, inhibition of
11BHSD] and reduction in adipose and/or hepatic glucocorticoid levels is predicted to have beneficial

effects on hypertension and hypertension-related cardiovascular disorders.
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mce are resistant to hyperglycem a, exhibit
attenuat ed i nduction of key hepatic gl uconeogenic
wWe@pwgess2 show mar kedly i ncreased insulin sensPeT/vus1095/041763
wi t hi n adi pose, and have an inproved |ipidprofile.
Addi tionally, these animals show resistance to high
fat diet-induced obesity (Kotelevstev et al. (1997)
F. Bopediseeat | . Acad. Sci. 94: 14924-14929; Morton et al.

(#8RLrtidoids BinOave G A& off 1AAal t£4h200;CoMBhdedxBdsure to even
al. (2004) D abetes 53: 931-938). Thus, inhibition

of
modera@glqypsﬂwa%d?g?se@p desplg iny q5teqpRyRsi a{ir}am @ .@.{eﬁﬂlgl%ﬂdocrmol Metab.

81: 344850 80t8d iftrdal rlsk Y& fracebs P @§§erm@ﬁ'g/zﬁ35m§ Kz@hfﬂhﬁﬂhe Hél@t@lll(ﬁls effects
particularly related to alleviation of nponent ( S)

of glucgaegichids 4B &oyhcb%lmwéws cghifelp kapws py Q}SteoBlaStF)a%'f@rt@af f%mmg oells
(osteobfaf{EBCtl'lQFISgl %F G%tsh&\% HSbeArEsekNR Wl S Mlinfintprid®) osteoblasts as

gl ucose-stimul ated secretion of insulin from
well as salfscfremtadelt Pgelteahbeéy P gnigiBiel dangtpetlastnind Qgtepllpsty (@ppgr et al. (2000)

Bone 2'S7lo?] roﬂﬁ,t %ﬁl dtha gH%BI 11?1' C%Z?Q%)gvo%(go?eg%%’ @éﬁhéh&% So attenuate the

negativey bfﬁemsef gtdocartiadidsdon g [nbduls éumeﬁdndﬁellwmrdk e(d?%ﬁ) Bone 23: 119-

29, G0 G e Pl 0 LeroP P s WEBhe B pnin

within bdleobluéts pal asrRadlase, poldeding dédefciolf effals Ob vmlorls fanos of bone disease,
udi inhibition of this activity with carbenoxol one, an | |
including 4&i80PY"RYS bi t or, i nproves gl ucose-stimul ated insulin

rﬁ{aﬂ&ﬁ@le&lﬂ@%ﬁlﬁ'ﬁltoﬁt ofal 13 HERQ Oy cdrrentI)Bib@ﬂng dehetoped A¢ Sieat or prevent
34841-34844). Thus, inhibition of | bHSD is
11BHSP}-eted dlipeases luhe andivet idgseabecerbae sk APl affEipiE gnide-based

inhibitord! Ghel 0 chcf he wohapmameito, OfvoohieRRessd, | Wi abeflose6745, and WO
i nsuli ease. C. Cognltl on and dementia M Id

2004/0658ghi ti ve inpairnment is a conmon feature of aging that

%?lswotf ﬁﬁgﬁj lyhaage gyal&a&:dtlﬁ] ﬁulMﬁQflﬁﬁsﬂlﬁg (I@Jl rukulasuriya , et al.,

ani mal s and hunans,
(2003) Cmtr evled. Qthemi HudP3-gH)f f er ences in general cognitive

flg Rl(é}l{ tllréae\ggeerpn?e%yal dgtg kiﬁ(gcattlg \éﬂroieajg} Il !IQI{SIM] i EﬁcocoTticoid-related
- mexposure to UCOC rticoirds upi en~et al.
disordefs] 9 83Jabblat . syNetoneS Chypeﬂensﬁﬁ T@esityFuinshlar | resistance, hyperglycemia

o GSHESU R, Skl eBEL ch68°) AR, SRR s
hyperafhiddieRigind Nsndh g® Iylogssn pvanposyadrotm CREDI)i bthempeutict hgents aimed at
augmerttgeflglggc?rea%hegs?(%g ﬁlth\é%egnlré 5I§CIOBatEVb/t§'EV\§};1 Hg)?g a§§$ %}&E‘ﬁgﬁf"d signal
transduttondid tHadat ofl INBHEP] ke desirabland is expr essed in mltiple
}%gr grg{ogqg 438%#%%@&% t%%lld eggti%gg%l%tu ont(%l\a[gﬁ élso)l(wrch equal
affinitiddC &nponhds: thE3kd Vesigned to interact with the active site of 11BHSD1 (which binds to
cortisone/cortisol) may also interact with the MR and act as antagonists. Because the MR is
implicated in heart failure, hypertension, and related pathologies including atherosclerosis,
arteriosclerosis, coronary artery disease, thrombosis, angina, peripheral vascular disease, vascular wall
damage, and stroke, MR antagonists are desirable and may also be useful in treating complex
cardiovascular, renal, and inﬂamfnatory pathologies including disorders of lipid metabolism including
dyslipidemia  or  hyperlipoproteinaemia,  diabetic  dyslipidemia, —mixed dyslipidemia,
hypercholesterolemia, hypertriglyceridemia, as well as those associated with type 1 diabetes, type 2
diabetes, obesity, metabolic syndrome, and insulin resistance, and general aldosterone-related target-

organ damage.



10

15

20

25

30

Edition: 1-6). Treatnent of primary hippocanpal cells
wth the | | bHSD inhibitor carbenoxol one protects

wo b@eosd755 from gl ucocorti coi d- nedi at ed exacerPel/Us2008041763
excitatory amno acid neurotoxicity (Rajan et al.

(Al%g'ﬁi)anslad heNRUItRSElis a L6atinfiimg 1ddd foddgbiwt b ahgryved|drlgs that target
-deficient mce are protected from

HBHSDJH wawah 8¢ QUBRAYBES 40BRPSHICPHUEARPRAdS diyicribiert hargih helpagect this
andothér%e@ﬁSOCI ated with aging (Yau et al. (2001) Proc.
Natl. Acad. Sci. 98: 4716-4721). In two random zed,
doubl e- bl i nd, placebo-controlled crossover studies,
SUM R OF SifhreeNeiogar benoxol one i nproved ver bal
uency and verba(r menory (Sandeep et al. (2004) Proc.
Nae PreseAé’@Mentl%PmVlEa% iger Bgliqompoungs @)FOrﬂFhla;l,a ofilphi bi ti on

of !BSI 32 is predicted to reduce exposure
uBp RSt ¥-KhYtZk brain and prot8 n8t
£ : gleaid Pr9 W{B\(W"-X"-Y"-Z")r
di ng cognitive i np&i
R5

de R, okra ocular pressur
Cy Rcm ds @5% 1ge%fsed t© stemically
f ; 'Ptiae range of conditions | cIi j
o ophtagdrmol ogy. One particul ar codplicgirgn with these
treatnent reginens is corticosteroidi nduced gl a]%Jcorm.

This p¥thology is characterized by a signifi cah

or pharﬂnﬁl&:ﬁ%ﬁ? abddplablk sAtsOsr Wradru @ B&SHT Rhdrki@Rbnstinient 8mBES bre defined
advanced and untreated form |OP can |ead to partial
herein. /i syal field | oss and eventual Iy blindness. I1OP is

Lo HKESE il¥ntlol Surti@} Aok RBS UnPoHEINR M piahLe olitiAREthe invention
producti on and drai nage. Aqueous hunour production

and a phyragseatically pqseptahbrapisgnent ed epithelial cells (NPE) and

(¥
15 ) W Y B ol S o

11BHSIQ]Sd>xd‘KRSNié1ta csoin;pm(nﬂ(b@tlh)e invertémt . Opht hal nol . Vis. Sci.

ECIET TN T S

11BHSID EbEMRR¥itht X olipeund P tefibveatidron of gl ucocorti coid

activity within these cells tJo has bee
dERPIeSFE dn\ﬁythnhfgﬂ PEY I%eﬁlog%%tts 111£1$g1é1g i;qng%rislon of cortisone to

cortisol GOA ESEy @hﬂa@cﬁlg@{e%ﬂ Iwith@xcapslad bhat invéntivar t i sone in the

agueous hunou

di h@ PFESPIE é‘h"éé“%‘f T‘h‘flr pb‘?%iﬁs ‘%eFP"%Liq‘éf 8‘5‘5(‘% gheb%rgﬁuctlon of cortisol in a
cell by @¥iHcthad @6l cdliSiifith oottt iventi@l benoxol one in heal t hy

V\",F(l)llg lﬁpeiégg En?lgfr(glRO% \é@lglt‘ ggxlzlléis n% Olicl)ctldé Ptl tge\é(e}lié]dlae%g aaspmatecll with activity or
expressgﬁrop@mlod}%ﬁr eatnment, |1 OP was reduced by 18% Thus,

i nhibition of 11 bHSD  in the eye
The present invention further provides a compourid or composition of the invention for use in

therapy.

The present invention further provides a compound of the invention for use in the treatment of
a disease associated with expression or activity of 11fHSDI or MR.

The present invention further provides a compound or composition for use in the preparation
of a medicament for the treatment of a disease associated with expression or activity of 11BHSD1 or

MR.
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Is predicted to reduce |ocal glucocorticoid
concentrations and | OP, producing beneficial effects

w0 pooslss7aanagenent of gl aucoma and ot her vi suaPCT/US2005/041763
di sorders. E. Hypertension Adi pocyte-derived

DETAINYREDESORIYAONIDSt ances such as | eptin and
angi ot ensi nogen have been proposed to be invalved in

tIhe Prrash wg@ﬁ@g POVides, %@sqlwom@wa{dé af Frpaledepidbon
(I\/at§u;‘avva et al. (1999) Ann. N.Y. Acad Sci :
%46- 134 Q’V@,@HW" ¥§Z92000) Endocr._)l 'R4ai%)x ez

IS secreted in exces

transge i Q (I\/Iasuzakl et al. ~& Toirealy'-z'),
3 &{,}) n activate various athetic
R< regul ate

SJrincl @

dssure (l\/htsuzavva et a%Q . NY.
oAcage 8ci. 892! 146-1 54). Additipnal Ry,R™ he

reni nangi otensin system (RAS) has been shown t?
maj or term nant of bl ood pressure (Wl ker et B

or phar&i&ﬂ@&alllj’y&eﬁtgw@@lt@ﬂprl;ldru%&?ereae é&)heremgl ot ensi nogen,
ro n lver an e tls
RGyS Sarh SePatiat Festonpiah o B arer s MR Gp e Ty Sbrished 1, 2.3, 4

or5 _[Ptram]se.yaz}gl ot ensi nogen |l evels are markedly elevated in
aR2- bHSDI transgenic nce S i 0 ensl
Ahds Qr %fé‘&i &%n%o’(%gg)z 3R o@ﬁaqqﬁ( g@@f@%c%ﬂ,i oot £,
COO0, SONESEONILL0,CB3-P8D,Nfihese forces |ikely drive the
el,evat ed bl ood pressur obs rved. i -1
(o genite (Hheed & 34 SonOth Stus DR e Sl conm
COO, sdﬁ}gsg@fq}[aso@p@@is@gsnp Il recept or ant agoni st
abol | shes hi s er si on I\/asu et . .(2003).J
JingiH § ﬁua%}élly P?W@ Pe 0102‘51(3’%“ °°Y’1“’ ?‘&’a‘%’ieﬁ&’é‘glﬂ%&?

contamfng@llaH@Q“ ance of I ocal al ucocortl coid reactivation in

pse t,issue_and |iver, suggests that ., .., ...

R/ R Rerki BnRivly 386 Reda il 8 epe%%g@f’%i?r-g’% Y£" bHsD

QE R Wihd B2 togelﬂ&éﬁwnh BHRIitbih @whiEh thby biAched i @ 120 ineibered
adi pose and/ or hepatic ucocorticoi d | eve

n 35
cycloaﬂsfl@muetoéa 328 member %Eﬁ%ffl?yeﬂoaikylm@&?gm&ﬁ#yﬁ%@?ﬂfﬁg Bl gp2 -
x>>.y>apd. hypertension-rel ated cardi ovascul ar disorders. F,

Bon di sease G ucaocorticoids can have ng%/%{ ffec

on RS e L iagetier wihills © wam e Hhiehihex e &t B9 &0 membered
Joal 82 90 GREBELH BRbdcEHRBRS JpaskHIlly sibRtituted by 1 or 2 ~W*’-
cyc oig@%&%orgy s (Cannalis %}%ggﬂ? o é)lﬁl n. ltyEndocri nol .
X”-Y''nétab. 81: 3441-3447) and |ncreased risk for

f i RE Lbld RSt0gdmeP Rith BRI StotnRo WhitK @ey S fattidied fﬂ)ﬁn a 3-20 membered
del eterious effects of glucocort|00|ds on

cycloallsd geaup@s ap B0 mymeeed betprapxclpalk et Pt RN Py 492 W

x>y hgne formng cells

be a

or R’ and R® together with the C atom to which they are attached form a 3-20 membered
cycloalkyl group or a 3-20 membered heterocycloalkyl group optionally substituted by 1 or 2 —W*’-
X»-Y-Z,

or R! and R? together form an C,., alkylene bridge optionally substituted by 1 or 2
~W??-X"-Y??-Z2"’;

or R® and R® together form an C,.4 alkylene bridge optionally substituted by 1 or 2
~W>-X?-Y??-Z2"7,

U is absent, Cy.¢ alkylenyl, C,.¢ alkenylenyl, Cy. alkynylenyl, O, S, NR®, CO, COO, CONR’,
SO, SO,, SONR’, or NR°CONR, wherein said Cy.salkylenyl, C, alkenylenyl, C,¢ alkynylenyl are
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(osteoblasts). I | bHSD has been shown to be present

in cultures of human prinmary osteoblasts as well as
w@e006®5¥76Dm adul t bone, likely a m xture of 0OSPEDUNHSH/641763

and osteobl asts (Cooper et al. (2000) Bone 27:

each opBid@al§8UDstitu By i NBod 3 halQIGBDC, | aMbixb] ¢ Qhale AkHENEXKA, @7 § alkylamino
CBalgbélbe.en_ shown to attenuate the negative effects of
or C2.s GUBBEPt i coi ds on bone nodul e formation (Bel |l ows et

at is a()ébﬂ@@)baﬁ@[bﬁylzﬁa 6allaeﬁyleri5/2@malml—y$anyl E)ﬂ?l aiylox9Ncfoalkyl,
b HE)& red| cted to zcrease th ‘gg 1
eteroayl, hef5E3 Xé{o r&e@m&%?ﬁ“fy Phgrs e tdHT 1 25X e Rt alkenylamyl, Co
alkynyl?%ﬂ eﬁ)slb?ﬁ;tbl Sleteﬁr)cfja@}d WE heﬂ@o@eniﬂfqqug eptiogdlfyaabsinitdl Byaige @tlll;ﬁore halo,

orns_o one e I NC oSt eo roslt.s ma

CN, NQpoPEetir@kormiGi ’e%? Og5¥> qmigo, grﬁ%% lagpigo eﬁﬁséiﬁélwiﬁnﬂ%q ‘ng

dg Vel aiREwW tage éaE:l@aﬁdepénd&{t@V&)Bént Icy! 6al‘R§1§@l Gzrgeﬂkaiy&ﬁyl Cas

di seases such as those described abave, For, exa
alkyny g G N R S Sy SR S0 N 0B e Cis
a1ky1en?10@4g DEBALI, ONRAANY BAS GG oMOnZIBOHbARGLIE 1, aRel3 Wb, OH, C,4

/ 06535 Ant agoni sts of 1l HSDI. have been

alkoxy’&} af‘%l%ﬁ:“&&y’l iR Fem alkylpmging gy Casdi éan(l%r ukul asuriya ,
et, 3&land X¢°2003)h, GtlependMRH; absHE, iﬂyleﬂﬂ 3625 glkenylanyl, Cght

of the experinmental data indi cat{eI g - rol e
o]

allkynylginyraryl; qyclgplisdloedireqrtlar betpragygloatsy frspid C naébd%l e

alkenyl&WF dl%tg Bm%ynﬂremple E}cﬁﬁﬁdyp ﬂietex@Q?ﬁerterdcﬁﬂwllgm i pEbRIARGStituted by
cem a, %perllpldema type 2 bet es,

one or Iaﬁr&rhé Na¥ee D8 i alleqryi onial FAUSY 0. Urmiop ey Cas

dlalkyleﬁﬂﬁﬁgfr androgenl sm and pol ycystic ovary syndrone
therapeutl c agents ainmed at augnentation or

éﬁ@{’)l‘aéggl e esrh.ipleRendapty afbetntC s ARKIRAX) <Cos Blretvlaih G246 ng

alkynylgllnﬂc@@NtRF @), ¢, DENRT $@vey) bmmommﬂfGMﬁkel@iald Cis
are desirable. Furtherrmre becau

alkylenbli ﬁdsallfeaylamy&&gte ahcymdeny] ars caghprifoaelly %uggmryds Bl 2@5? biggpH. Cua

alkoxy,) il t, Raiesiksdy, Afihd, @ wﬁﬁamﬁa@ep@m@askﬁamo ar e desu gned to
interact with t eactlve site of

T S R L IR S

amino, W?alkﬁaﬁﬁlg @Q Hlaﬁlaﬂﬁﬁ@@%@ﬂl@! ,E0.c BREU TS, Ay VR, $ycloalkyl,
npl i cat ed hear t ure aﬁ?yrtensl on1 Can rel at Fd
2-

heteroaﬁaphbqtq;gqy@]galkﬂewggplﬁQacgtoﬁ@ll(ijg b & galkenyl, Coga ynyl, aryl,
cycloalRy1t ﬁe&ér@ﬁﬂbﬁﬁ&@rb@cloﬁ%ﬂ@ thénzﬁf tsQbtinfsSIBAS 8 or § H416) "(I?Q&lk?l., Cis

angi na, erip heral vascu i sease, vascul ar
hydroxyalkyl Cy. alkenyl, Cz ¢ alkynyl, Cy.4 haloalkyl aryl, cycloalkyl, heteroaryflvﬁeterocycloalkyl
CN, NO,, OR?, SR?, C(O)R®, C(O)NR°R?, C(O)OR?, OC(O)R?, OC(O)NRR’, -C 4 alkyl-
OC(O)NR°RY, NR°R?, NR°C(O)R?, NR°C(O)OR?, S(O)R®, S(O)NR'R’, S(O),R®, NR°S(O),R” or
S(0),NR°R;

wherein two —W-X-Y-Z together with the atom to which they are both attached optionally
form a 3-20 membered cycloalkyl group or 3-20 membered heterocycloalkyl group optionally
substituted by 1, 2 or 3 -W**-X**-Y"*-Z"’;

wherein two ~W’-X’-Y’-Z’ together with the atom to which they are both attached optionally
form a 3-20 membered cycloalkyl group or 3-20 membered heterocycloalkyl group optionally
substituted by 1, 2 or 3 -W*’-X*’-Y"’-Z"’;

wherein ~W-X-Y-Z is other than H;

wherein —W’-X’-Y’-Z’ is other than H;

wherein ~W?”’-X*’-Y?*’-Z"’ is other than H;
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damage, and stroke, MR antagonists are desirable and
may al so be useful in treating conplex cardiovascul ar
w0 eqvaloss7snd i nf | ammat ory pat hol ogi es i ncl udi ngPCT/US2005/041763
di sorders of lipid nmetabolismincluding dyslipidenm a
OR® i MPE |2l Ry, PhabARE, ngalk@hya@ts laflky &M Sdr§ |y 1R Ak, hdldrd@ 9l or
d slkﬁlden1a hyper chol est erol em a,
heterocyclaalitly i gl yceri demia, as well as those associated with
th"n@chldaaﬂ@etc% halbdRB, & Hikabigiss alk?ﬂﬂ%r}l)’eycl&@ﬂc@lbﬁﬁté@ary Lor
ndrone, and insulin resistance, and general
hmﬁ””éﬂﬂ%%&erone rel ated targetorgan damage. As evi denced
hetielne, (8T, €, | RaldalQId, i aluérrysu oagentyﬁﬂrarﬁewcmdyl arylalkyl, or
i mproved drugs that target bHSDI and/ or r%
cycloalicdalsdlinds, conp03|t|ons and nethods descrlbed her ei n

h&|RD antERtto fdMicd with thedl 6 tRBIEE thePblMARYeddornl B, 5-, 6- or 7-

I NVENTI ON The present invention provides, inter alia,
membegsd ATy BSFRul a 1a or Ib: or phar maceutical |y

ACCROREDE Bach Fhdcpeientd, gdcpsgﬁm hg 1, aRbalkWh e, @iknyl, C, alkynyl, aryl,
constituent menbers are defined herein. The present
cycloaljoph pekginor ayplopkylalylovi des conposi tions conpri sing

CRMP a0 Rbhet WEN IHAVEIREH R WIRBHhay R 3k RERvin £l kY 6- or 7-
acceptabl e carrier. The present 1nvention further

membegrddiierpscloAbh 898Piof  nodul ati ng 11bHSD or MR by
cpRbaching | | bHSDI or MR with a conpound of the
i nvention. The present invention further provides
niet Bdd¥ 20#1dj nhi biting 11bHSD or MR by contacting |
1bkeO orar MR Wi th a conpound of the invention. The
present invention further provides nethods of
inhibiting the conversion of cortisone to Cortisol in

3 G6thé oo dGRMLFhiNEe EdAS06R] Ras WotnhhIATaCQNP N ehdXh? it KL, then s is

i nvention. The present invention further prOV|des
0. met hods of inhibiting the production of Cortisol in a

CialsbmOYmsRhEEL Wich hbonfRlikd Ws FBrfuI£RNQON 0eh, ab, i§ OB, and qis 1,
i nvention. The present invention further provi des

thenripdphdds of treating di seases associated with act|V|ty
Offy sEMPERSliRhtO Whdd thOEIARouR! ha¥Rormula Ib, Q! is NH, and Q* is CONH, then

sis 0.

In some embodiments, when the compound has Formula Ib, Q] is CO, Q%is NH, thenris 1 or

In some embodiments, Cy is other than cyclopropyl substituted by 1 or 2 -U-T-W-X-Y-Z.

In some embodiments, Z, Z’ and Z’’ are each, independently, H, halo, CN, NO,, OH, C,.4
alkoxy, C;.4 haloalkoxy, amino, Cy.4 alkylamino or C,.5 dialkylamino, Cy. alkyl, C;. alkenyl, Cy.
alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said Cy. alkyl, C,.¢ alkenyl, Cy.
alkynyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.6
alkyl, C,¢ alkenyl, Cy.¢ alkynyl, C;_4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO,, OR?, SR?, C(O)R®, C(O)NR°RY, C(O)OR?, OC(O)R®, OC(O)NRR’, NR°R¢, NR°C(O)R’,
NR°C(O)OR?, S(O)R®, S(O)NR'RY, S(0),R", or S(O),NR°R".

In some embodiments, Cy is other than pyrrolidine, piperidine, or azepine.

In some embodiments, Cy is other than pyrrolidine, piperidine, or azepine substituted by 1, 2,
or 3 -U-T-W-X-Y-Z.

In some embodiments, compounds of the invention have Formula Ia.

In some embodiments, compounds of the invention have Formula Ib.
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The present invention further provides a conpound or
conposition of the invention for use in therapy. The

w@e@sesi7si nventi on further provides a conpoundP@f/Us1965/041763
invention for use in the treatnent of a di sease

A5 S66d ahedindnts) C?Wﬁ%ﬁh@é}?ﬁf/l sﬁsstum«tédtay 109, 3llbl’|§DlU-D-lV\(/j-X-Y-Z.
e resent nv tion t he P oun
O emmTT o £t Dl s Rty rhant 8 ofl bi-EV
ﬂ[ﬁ@%lﬁ@é’fﬂibﬁlrﬁ@lfs the ﬂqé@ahiﬁeﬁmmgby a szsecase—tasschat gd
t ex sSSIon or a |tyo
% %@rﬁAﬁQ %@%ﬁs@@mﬂ%}(*ﬁwﬁ?@%ﬁw W’(‘}lé]ﬁ?? i Q' and Q" are each,
mdepelme@tw 0es, NH,ITIE! €8l €81,S0; 6P0Y RsreRfcadhif Bl ATH @d @H, liptionally

or harnaceutlcally acceptabl e salt or prodrug
“w“mﬁﬁgﬁEBV'Xwﬁ'#éln Cy is aryl, heteroaryl, cycloal kyl,

qﬁ sma &ﬁ%ﬂﬁén%al:&ﬂﬂouncﬁ € the @wehmalawposmﬁ% hrlat @lots l@yNﬂI, CO or
-UT-WX-Y-Z;

CH, angs?” 59, BlopNHAHE - S50, TriGH oo iR b (S el
optlona%absm ~W,-Y8@ZCH2 or S@NH (2 IS O S NH,
CS, SO, SO,
Creppe crehadpe n@wm@wﬂ?f thsmm@éztﬁ@rmw 185@211@4 is PjaggQ” is
co. Bis an aryl, heteroaryl, cycloal kyl, or

h
éts%%g@dg%#sy lp@r?proo s o%ﬁ;se%%sr\{\a%ase]%rrrnl ]:;[gb (glalé r(l)l IG% COor

CH, ana@ﬁ I c@ r@iﬁPHHdQHE(tH’Z; NH'CHE or Y05, Wirerbirr dhchi ofhid RIH, AHICHZ NHCH,,
gether wth the C a to whi ch they are at t ached

andCfmwgnaﬁyz@%%@wew 8§/ o4lkyl group or a 3-20

n@@&%ﬁﬁbd&ﬁﬁ@@ﬁﬁghwh&w ogﬁﬁidg?l optional ly substituted
- -Y" - and ;R4 together with

by 1 or ,
TheoTes R OHmas SR ¥ 1y RS 1 SN QP PR IDBITIY, H or W -
X -y -penber ed cycloalkyl group or a 3-20 nenbered

het er ocycl oal k (o) i onal ubstituted by 1 or
oln sgpe err);bodlmentsy %{ L;p 40% Q’ a7 ar}él ggare each H. y

In some embodiments, q is 0.

In some embodiments, q is 1.

In some embodiments, q is 2.

In some embodiments, s is 0.

In some embodiments, s is 1.

In some embodiments, s is 2.

In some embodiments, r is 0.

In some embodiments, r is 1.

In some embodiments, r is 2.

In some embodiments, —U-T-W-X-Y-Z is halo, cyano, C;.4 cyanoalkyl, nitro, C;.4nitroalkyl,
Cy4 alkyl, Cy.4haloalkyl, Cy4alkoxy, C;.4 haloalkoxy, OH, Cygalkoxyalkyl, amino, C;.4 alkylamino,
C,.3 dialkylamino, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, or heterocycloalkylalkyl.

In some embodiments, U and T are absent.

In some embodiments:

~U-T-W-X-Y-Z is halo, Cy.¢ alkyl, amino, OH, OC(O)R", Z,

~0-Z, -0-(C,.4 alkyl)-Z, or -NHC(O)-Z; and
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X'-Y"-Z"; or R5 and R6 together with the C atomto
whi ch they are attached forma 3-20 nenbered
weywbosd78Y | group or a 3-20 nenbered het er ocycPOHUE2005/041763
group optionally substituted by 1 or 2 -W- X' _Y' Z";
0: . R7 tzagl ﬁ’rngyc?&ﬂl@t hagrogqigl br Heteeocgzclaetlm} chéh Wﬁioﬁdnytsmﬁytuted by 1,
a ed form nme red c

2or3 hgloCipg %Eb@%lao% rRSERPE fﬂ%p‘r &ﬁf%@“pg@ X&@W"’%@Oﬁ
—C.; alBUORYOINIRY NBFRY NRFC@)RYNRE(OSORY S(E,R", 6 NIRE(@pR. RS

toget her forman Cl.4 al kyl ene bri dge optionally

P8 PheEReBS 1 or 2 -W-X"-Y"-Z"; or R3 and R5

t oget herr-foxay ans kalo, 4,3 hikyl, @ﬁﬁlom]ﬂdge(@m’ imnal |y
substi t ut ed b¥%{1 or 2 -W-X"-Y'-Z"; Uis absent, Cl-6

—O-Z, -yt A2 @2 C&@kérﬁﬂdenyl C2-6 aI kynylenyl, O S,
NRe, &G a@m)y Rﬁet&@aryﬁgphet kyQr R @m}{ﬁ\’fy substituted by 1,
erein said kyl eny 38 aI kenyl en (é% )%
2 0r 3 bl IR i BN o PP BT e B OB or
C(O)Nl@Rh @(@)o@icl% (xégl -OC KON RCNRR YRR TROKIXNR® c&mcnw, S(@)z-RA or
. m no or Sdi al kyl am no; T is absent,
NRS(Q%RkyI enyI C2.6 al kenyl enyl, C2-6 al kynyl enyl, aryI ,
Eﬁydng@ynbolgmlhﬁa: kyl, heteroaryl, heteroaryl oxy, or
et erocycl oa wherein said G.-6 alk
Co e KT Sny 12 b b0y ey i, CpPBayl
~0-Z, L ARYIY., r-neyes-gcsel oal kyI is optionally
su stltuted by one or nore ha

al kox is ehenyl, Raphibl, RWGX}élrﬁylﬁléyl @Fmﬂdlglﬁﬁw%ﬁﬂyr’rds%ﬁmlyl
yrldazﬁ@r %@il%llkﬁﬁlrlﬁw Qfnox¥nyYV. &ﬁﬁl@ln\M 18- Een@cﬂﬁd’kolyl piperidinyl, 1, 2, 3,6-

nd epen sent,
tetrahyc};pgy@ﬁ@yl@ﬁyrpho@g) %Oéq RX} ]ngw] 2- 0@ (1 3\6 )ﬁggzdlr@b or @t%mnyl each
Opuonaﬁpé\r!lﬁstﬁute§% 1 52%3 hﬁ@l\{ﬁie@al d}lBﬁ@ aikyl Whab8ichakksi, INQDR?,

ORGSR Suel Einos b 2T SHURAE e B,

S(O),Rat)mm(o)g{M hal oal koxy, am no, C -4 al kyl am no or C2-

yl X X'
s DAY oy A, R ahro D gt Ottt 1.

salkyl, @l fb\dk?ﬁm qal x?/ G, maasém%lyk@i{; cn@tk@mﬁ@y lam@fo, Cy.4 alkylamino, Cy.s
dlalkylammoe ral(?y(l: yh%te?o%ryl ycycloalkyel rheel’cel;]o«:?l(z:ilIoalkyl arylalﬁyl ete:rozl}/rylalkyq2 6
cycloalkylalkyl, or heterocycloalkylalkyl.

In some embodiments, —-W”-X”-Y”-Z” is halo, cyano, C;4 cyanoalkyl, nitro, C,4nitroalkyl,
Ci.4 alkyl, Ci.4 haloalkyl, Cy4 alkoxy, Cy.4 haloalkoxy, OH, Cy.5 alkoxyalkyl, amino, C,.4alkylamino,
C,.¢ dialkylamino, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, or heterocycloalkylalkyl.

In some embodiments, —-W”-X”-Y”-Z” is halo, cyano, Ci.4 cyanoalkyl, nitro, Cy4nitroalkyl,
C1.4 alkyl, Cy.4 haloalkyl, C,_4 alkoxy, C;.4 haloalkoxy, OH, Cy.salkoxyalkyl, amino, Cy4alkylamino, or
C,.¢ dialkylamino.

In some embodiments, —-W”-X”-Y>-Z” is halo, cyano, or OH,.

In some embodiments, the compounds of the invention have Formula II:
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al kenyl enyl , C2-6 al kynyl enyl, cycl oal kyl, heteroaryl
or heterocycloalkyl is optionally substituted by one
worooawsyshal o, CN, NO2, OH, Ci -4 al koxy, G 4 PCT/US2005/041763

hal oal koxy, am no, C -4 al kyl am no or C2-8

di al kyl ami no; VY, Y phg Lzaﬁe(ﬂa&hymz@dependently,

absent, Ci-6 al kyk®ny - /é]kenylenyﬁ C2-6

al kynyl enyl, O QQLONR e, SO, SC2,

SONR6, or NReC(]\IRf wher eiln~¥ai d Qs 6 alkylenyl, C2-6

al kenyl enyl & —anrg_each optlonally

substi t ut ed ¥) (W XY " koxy, G -4

hal oal koxy, am jpo, alkylan1no or C2-8

di al kyl am no; 72 7 RENB’Z' ' are each, i ndependent |y,

H halo, CN, N®2, OH, G -4ypalkoxy, C 4ha|oa|koxy,

am no, C -4 al kylam no, C2-8 dial kyl am no, C _6al kyl,
whereinC2- 6 alkenyl C2-6 al kynyl, aryl, cycl oal kyl ,

ete yl, wherein each of said
g %{ga?gleaé% He% ({ﬁt%;ﬁlﬁ%gg 6 al kynyl , aryl,
cyﬂ]@afkyhd het eroaryl or heterocycloalkyl IS
o%(%qna ly substituted by 1, 2 or 3 halo, G 6 alkyl,

hydr oxyal kyl , C2-6 al kenyl, C2-6 al kynyl, C -4
hal oal kyl, aryl, cycloalkyl heteroaryl

Eet = Oé(%i: B}%laek%(ycl&ee%jrﬁ% I\%H%Eﬁ@e Fo%ngg E aIHF kcf ‘B N%I CH, or
CO, WhGRMR fGRd NPNE%dIRﬂ{o INREO D) RehubsNREGHD)-OR-X -8 @)”Rb

ST BRSSPt cr

CO, or $IO); lwhaéina:a&ted smbNHHmAIGH,Q if Qp‘tlnnailnyu@Gtutﬁél’vbe’N@ ax- Y” z”.

%(ﬁlbe e&g%/)dg? mgul,bn t's f) thn?ngglgfog %aﬂ?o%ﬁgw @1 @ﬁl Q’ is CO and

the other £'Q, Nifet €iH, vthmu} dALh X said NIZanct Qg hesionaliyt dlllbﬂﬁléedx’ityO’rW 7-X-
Y,,Z,,to whi ch they are both attached optionally forma 3-20

“ 'menbered cycl oal kyl group or 3-20 nenbered
Imetcﬁmmly&oﬁnmnteydomom obhe unyataiowa@dbgtmla liteod otpyof D' apd Q* is

CH, an%{lilg P&CWS _C%iﬁllﬁl a%. ; wh ergeenlcl) o chv\‘f%gh ﬁh&s V\ﬁéﬂ%ﬁ)tuﬁdﬁﬁysu@smuted by

—W- X2 WP ZX - Y" Z" is other than HRa is H Cl 6 alkyl, C -6
3€ l&“r%b 5 lmeﬂfgf Cé)?ngg‘?nn of trhg%fvet"f!cgolﬁ){l%l Forfh¥ &I’ and one of Q' and Q* is
O and the other is CO or CONH, wherein said CONH is optionally substituted by —-W”-X”-Y”-Z".

In some embodiments, compounds of the invention have Formula I and Q* is CH optionally
substituted by —-W”-X"-Y”-Z”.

In some embodiments, compounds of the invention have Formula IT and Q’isN.

In some embodiments, compounds of the invention have Formula II and Q* is CH optionally
substituted by -W”-X-Y”-Z”,

In some embodiments, compounds of the invention have Formula II and Q4 is N.

In some embodiments, compounds of the invention have Formula Il andris 0 or 1.

In some embodiments, compounds of the invention have Formula Il and s is 0 or 1.

In some embodiments, compounds of the invention have Formula III:
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het erocycloal kyl; Rois H G .6 alkyl, G -6 hal oal kyl,
C2.6 al kenyl, C2- al kynyl, aryl, cycl oal kyl,
whetensisy| or heterocycloal kyl; Ris H Cl-6 BURYbE2005/041763

G .6 hal oal kyl, C2-6 al kenyl, C2-6 alkynyl, aryl,

cycl oal kyl , arylalkyk3F@r1pyﬁlqaw5yhakg ; or Rc and

Rd together wi th Rpe aflom 6 whj ch they are attached

forma 4-, 5-, &' edQ%eterocycIoaIkyI

group; Re and Rf ane eac dep@ﬁdently, H Cl-6

al kyl, C -hal oal kynyl ,

aryl, cycloadl aryl a ﬁb cy@WoélK élkyl or Re

and Rf together[|[with thg N atomto which they are

attached forma4-, 5-, 6- or 7- nenbered

het erocycl oal kyl group; q y;s O, 1, or 2; r is O, 1 or

2; and s is O, 1 or 2. In sone enbodi nents, when the
Whﬂmﬂeonpound has Fornula la, Q1 is CO and 2 is NH, then
3hi ak@mﬁqm%p%%Q ,/@bsN; when the conpound has

ormu QL , @ is CH2, and g is 1, thenr

F§(H1@f22mdln sone enbodi nents, when the conpound has

Eygnylaslb, QL is NH and Q2 is CONH, then s is 0. In

sonmg enbodi nents, when the conpound has Fornmula Ib, QL

is CO Q@ is NH thenr is 1 or 2. In sone

%FR%% e%%ﬁﬁtent@cohﬁ%oxﬁtdg 6f tht BRtBY ShREARYA 118 Mﬁ%”li Ol ®H, CH, or

In some enbodi nents, Z, Z and

Co, whz‘em@a@h efaeil NH and§ibrgiemionsly sepstitiad by -WN-XREB-Z"0H, CL

In some embodiments, compounds of the invention have Formula III and Q*is O, S, NH,

CH,, CO, or SO,, wherein each of said NH and CH, is optionally substituted by —W»-X7- Y727,

In some embodiments, compounds of the invention have Formula III and one of Q' and Q% is
CO and the other is O, NH, or CH,, wherein each of said NH and CH, is optionally substituted by
~W”-X?-Y”-Z7 .

In some embodiments, compounds of the invention have Formula I1I and one of Q' and Q° is
CH, and the other is O, S, NH, or CHy, wherein each of said NH and CH, is optionally substituted by
~-W»-X?-Y”-Z” .

In some embodiments, compounds of the invention have Formula III and one of Q' and Q is
O and the other is CO or CONH, wherein said CONH is optionally substituted by —W”-X”-Y”-Z”.

In some embodiments, compounds of the invention have Formula III and Q’ is CH optionally
substituted by ~W”-X"-Y”-Z”.

In some embodiments, compounds of the invention have Formula III and Q’is N.

Tn some embodiments, compounds of the invention have Formula Il and Q* is CH optionally
substituted by —W”-X”-Y”-Z”.

In some embodiments, compounds of the invention have Formula IIT and Q*isN.

In some embodiments, compounds of the invention have Formula Il and r is 0 or 1.

In some embodiments, compounds of the invention have Formula Il and s is 0 or 1.

In some embodiments, Q' and Q* are selected to form a 1-, 2-, or 3- atom spacer. In further
embodiments, Q' and Q* when bonded together form a spacer group having other than an O-O or O-S
ring-forming bond.

At various places in the present specification, substituents of compounds of the invention are

disclosed in groups or in ranges. It is specifically intended that the invention include each and every
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al koxy, G .4 hal oal koxy, am no, Cl-4 al kyl am no or

C2-8 dialkylamno, C -6 alkyl, C2-6 al kenyl, C2.6
w@bdogngd752 aryl , cycl oal kyl, heteroaryl or PCT/US2005/041763

het er ocycl oal kyl , wherein said C - alkyl, C2-6

1nd1v1d1§1|1 Kﬁﬁyﬁlbméﬁ%n Bf @lekyiebers S Mith %r@wlfsla@alrdﬂg%s PR teRrlE, )’the Qfm “Cig
erocyycl oal kyl . is . opti onca

alkyl” igs;ﬁaqﬁsal @ﬁendgfi@/}ndw@la@/ dis @ﬁﬁe? l;g%%blg 6%;%5%4 atljylz &s alkyl and
Cealkylnal oal kyl, aryl, cycl oal kyI het eroaryl
het erocycl oal kyl C(Oﬁ

O
dt is é(r@fmarecw @q@c%{alr@t@)ﬁsm tkwve 1W % Fgl'ﬁlty, described
in the cm@e%ate emb&iRentS(&h Bk Qe%row&cﬂ}l%aﬁbm@t[on% Q)sﬁ@*l@laﬂlbodlment

I n sone enbodi nent s, Q{ is other than pyrrolidine
Convergsilyp pieHs deaturesy ofahe piryeation whish s, Exyetitiredpsaibedyn fhie context of a

single eRbP&mehi&@A a@?z( bé gfo'vﬁ‘l'e@ Soparle Bk intHn QuitaBle S@%Bﬂbﬂl@tlon
substit ut ed or 3 -UT-WX-Y-Z. In so

ke @fdmnﬁwte@ber@é TriBeiRAdS Bt infeRs tYRIAEN APGHDH pamBe gfjrige-forming

atoms ih& mbitySPRERe RIFDAGHUIEDE fing-fRRARE Léﬂﬂfs i9fn. t h& dxﬁﬂdﬁlet p@éhdmyl is an
have Formula I b. I n sonme enmbodi men 3% is_ ar

example, af @ﬁmpreg bggqopyqﬁaga'l Bg,g q_nd 122 3 é—tetr&h o-gaphtha%e/:ne 1s an example of

a 10-mentbeded 2{0)13,1 obp. sone embodi ments, Cy is aryl
substitute %r 1, 2, 3, 4 or 5 -UT- WX—Y-Z. In sone

ditbeRmprupdssor thry imventignehphics @W@fl?ttlwmalﬁynqe thon once, gacf variable

can be 2ditfekefr Miidty ¥eléeted ot AEVARRA QIR Ak Sning GRRAHHDAS FO exhibifle, where
i nvention have Fornula la an and 2 are each,

a structprﬁd%éeéﬁdyéﬁpqi\syng o Rgraups th@l.qge sneétan@lslygwese]gron g@same compound;
the twoll0 gtro%sn:a@ %ﬁsé?{t dﬁ"ﬁkéﬁt Mﬁeﬁ&@el@fﬁd fr&n@ﬁM@ﬂk@Jh' g¥oup defined for R. In

tituted nbodi nent s,
another@esﬁmanﬂ@n i ontweallynv'éﬂrlP élwsmlélsrﬂsvmﬂtf‘é‘ mde s QL i s
O NH, COor CH2 and Q C@CI—Q NH, NHCH2, or SQ2,
wherein each of said NH, , and CH2 is optionally
substituted by -W-X"'- Y- I n sonme enbodi rrents
conmpounds of the invention have Fornmul a la and is O
then it dnendegBiood thBpsubisritugrnke celmisdi HrateRer of Sise GRAY Bie, taﬁ% R can be a

differert %é)% ht(%@chr@}:’@rréi% nPILllI’a‘lell B fﬂ@ ghod }e_%ﬁng@ Sfrﬂlﬂlsd &gpvémgrgglr)]e defined

to includubpregens snch amhe@mﬂ@ to hw-@ilzz NH, 4. enpfloaling pibopigpent puph as R in
the abo%’%ﬁipﬁe‘;’&a%cklgé/ce aVMyd?fvgen of the Q variable as well as a hydrogen in any other non-

variable component of the ring.

It is further intended that the compounds of the invention are stable. As used herein “stable”
refers to a compound that is sufficiently robust to survive isolation to a useful degree of purity from a
reaction mixture, and preferably capable of formulation into an efficacious therapeutic agent.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group which is
straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.g., n-
propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isopentyl,
neopentyl), and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1 to
about 10, from 1 to about 8, from 1 to about 6, from 1 to about 4, or from 1 to about 3 carbon atoms.
The term “alkylenyl” refers to a divalent alkyl linking group.

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-carbon
bonds. Example alkenyl groups include ethenyl, propenyl, cyclohexenyl, and the like. The term
“alkenylenyl” refers to a divalent linking alkenyl group.
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In sone enbodi nents, ring B is phenyl or pyridyl. In

sone enbodi nents, Rl, R2, R3, R4, R5, R6, R7, and R8
wae®@eesoR, i ndependently, Hor -WK - Y -Z' . | nPGDO82005/041763

enbodi nents, Rl, R2, R3, R4, R5, R6, R7, and R38 are

eCktedherdin ‘%Q@Bylemgltmﬁlﬁyl gﬁiodp%a@ngbﬂe SlOﬂiBre trlple carbon-carbon

enbodi ment s In sone enbodi S,
bonds. SGHEPITIBAY reREs inghuge S mrPraRiREL @At Hent Ee i ‘allgnytenyr
refers td lesgaﬁhmﬁ:g)@[ky@m up.S IS 2. In sonme enbodinents, r is

O In som&*gJé ?grr%nlt)s ris sone enbodlnF

iAs used hepping o ?fﬁréf;ﬂ @ allg/bgr?uwge}ym\g_oze PI‘Smﬁrg|h6 ogen substltuents
Exampl@‘ﬁﬁ'l@&lkyl s BYRBOeF KR, CHI,| @Ch,@]H@lBICIQClQ&hKM'Je,th 4

al kyl .- 4hal oal kyl , Ctal koxy C 4h Ikox

As-EekhoRsiBly ATKyTeToriifi tHRRocKelie ot i Iyye o oo 3 o o 1 fused rings)

aromati€ 'h?h%bﬁlr@)m Bi&th a@rﬁ& exd’\ﬁﬂee &Héﬂyh{ lhaphense,| éﬂ&ﬂré‘éyﬂyl phenanthrenyl indanyl,
erocycl oal ky het ergary

| a
mdenylczgx@tbfd}kﬁyl%Olaﬂem Bﬁhmﬁ’étﬁ échs SSQGP%‘WRfFP‘QI %wbwt # ahpg atoms.
@{Eb&gd &&h S‘a‘cyHoﬁQﬂ” Tefors &0 ﬁ&ﬁzﬁ*@ﬁla’ud RO NRIr QAR ﬁi@lﬂﬂﬁag cyclized

WX-Y-Z"is |o, d al kyl_,
alkyl, akenﬂ@nialkwl EOURA- éﬂw‘gﬂyxlzroua% Caanqé?dg)fgogo Oéﬁalzgfcélc 5§ having 2,

3 or 4 Ws%h QRbds Hng HELME A8MWEN RsphetRE CQS?éf@rh@aiulfgyformﬁgfﬂarbon atoms of a
tional l%/;XSUbSt Ituted by 1, 2 or hal o,

cycloalig 25UR et BicomiioRglly, subitoue Wy@ﬂ%)éﬁk‘;ﬁfio Plaﬁeéc OftH(Yd))g%/%‘Ps include
uycloprﬁ%@( N?%d ty I\PO%%HWI- BjﬁbZ ¥ cm()l@)) 20 COBg%%iB@del cyclohexenyl,
cyclohexpdieny rfé{ﬁpgeptatrlenyl norbornyl norpinyl, norcarnyl adamantyl, anﬁ the like. Also
included in the definition of cycloalkyl are moieties that have one or more aromatic rings fused (i.e.,
having a bond in common with) to the cycloalkyl ring, for example, benzo or thienyl derivatives of
pentane, pentene, hexane, and the like.

As used herein, “heteroaryl” groups refer to an aromatic heterocycle having at least one
heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include monocyclic
and polycyclic (e.g., baving 2, 3 or 4 fused rings) systems. Examples of heteroaryl groups include
without limitation, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl,
thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl,
isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl,
purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the heteroaryl
group has from 1 to about 20 carbon atoms, and in further embodiments from about 3 to about 20
carbon atoms. In some embodiments, the heteroaryl group contains 3 to about 14, 3 to about 7, or 5 to
6 ring-forming atoms. In some embodiments, the heteroaryl group has 1 to about 4, 1 to about 3, or 1
to 2 heteroatoms.

As used herein, “heterocycloalkyl” refers to non-aromatic heterocycles where one or more of
the ring-forming atoms is a heteroatom such as an O, N, or S atom. Example “heterocycloalkyl”
groups include morpholino, thiomorpholino, piperazinyl, tetrahydrofuranyl, tetrahydrothienyl, 2,3-
dihydrobenzofuryl, 1,3-benzodioxole, benzo-1,4-dioxane, piperidinyl, pyrrolidinyl, isoxazolidinyl,
isothiazolidinyl, pyrazolidinyl, oxazolidinyl, thiazolidinyl, imidazolidinyl, and the like. Ring-forming
carbon atoms and heteroatoms of a heterocycloalkyl group can be optionally substituted by oxo or
sulfido. Also included in the definition of heterocycloalkyl are moieties that have one or more
aromatic rings fused (i.e., having a bond in common with) to the nonaromatic heterocyclic ring, for

example phthalimidyl, naphthalimidyl, and benzo derivatives of heterocycles such as indolene and
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-UT-WX-Y-Z is halo, d .6 alkyl, amno, OH OC(O Rb,

Z, -0-Z -0-(CG -4 alkyl)-Z, or -NHC(O-Z; and Z is
waeyhb/0soyr| oal kyl, heteroaryl or heterocycl oal Rgl/pSHavH1763

optionally substituted by 1, 2 or 3 halo, C -6 alkyl,

isoindofehe Golh dm@xmalekmbdlman@mt&&lyéldmmIgrou@hlas ﬂsin 1@b -alout 20 carbon

atoms, %{dﬁg | H@@(q@)?t%@%a rNR%%?H Fi)(Nit;z éf C§¢lgt CNP?rdt@ib;\,Inssome embodiments,

the heteﬁ(c@lé’éﬁ@)l(g%ﬁ}% Nﬁﬁﬁﬁ) ’%Bkhbodt n4, Sﬁcﬂﬁbcﬁiﬁb&d isAR@ tiSg-forming atoms. In some
- Y- | S al o0

embodlgents @ezheter@c_y(c@plkylélgrglrpklgﬁp)q tz atgél 4NH(tR %ouigﬂ%{nldtozz ?wé}eroatoms In

some elﬂtlﬁlﬂﬁ(énts ﬂl@@l@t“efb)ﬂlelodﬂ&y“) Eete ¥attainsytol 34olible Pyrds Mililioryd embodiments,
zol¥ I soxazol i dazi nyl, pyrazinyl,

thehetemfwl?fgllfy gtoup Aoas & |2ml&}ai>?ﬂ§‘ﬂ nyl , 1, 3- benzodi oxol ylI ,

R sRedd 1teMy, Fhald: or2halSaed mtslaadsammc EHIE6,i by, land iodo.
nnrphollno 2- 0X0Q- ¥rro i nd |n
€

Asqusgd [hpregg} o2%kows’i @ Fyfo, argy O ﬁ%fé Eroyp. n)ﬁrxamglgcﬂkoxy groups include
methox§ F&Ho?ﬂ %Hp)ﬁxﬁ(é%’itﬁ ﬁrUﬁcﬁS‘ alm’ls@pro;%x@r t-Buthigl 4nd thd likeal Kyl ,

t
@f(sol)sqqpbegengﬁ(a eferes tg te? < %laggliﬂ mm%ﬁf\'ﬁ%&aﬂoxy group is
ocF,. NRC(0) R d, NROC(O)(R S(O)2Rb orNRS(O) 2Rb. In sone
enbodj nents, -

@, used hpei B i@wlalk}fll felfeés toellky,yr ﬁlilb(s‘gia‘gfi W |ary1 eﬁd czclg?lk}g}fﬂkyl” refers to
alkyl SLl@Stltéte(hl%J c%iomyb AQexAan?é é??%bkﬁl %%up%s B@bﬂal koxy, OH, -

al kyl , ami ng an no, -
dﬁSaJS@eiﬂﬁ famingy {efers \wa¥isr oar yI cycl oaI kyI
h@stlﬁéﬁﬁY&lln @glh&l)ﬁlnmoaf eYér@doKM|am1d6%‘r&fp@@$sﬁiuﬂaldlby|an alkyl group.

oal k
et{qy@ G 2 dia ”w%ér;{ooq%%agggg@gqgneddy tyo aHgl groups.
Cif QQ@]%(&MHS de@,érﬁﬂe@ hel@n céhn BB sk Rletidt (e.g Chavthgank vt mo@ stefeocenters).
hal oal koxy -4 hal oal koxy

All ste@pwsmskg}q as @ﬁ:{lt,t@ﬂ@t@ q%a},sfeéqﬂq%s, ar@zntglc@fi% %tH?erse indicated.

Compoﬁﬁ&élof tltfhef)ﬁﬁe%@ﬁﬁ(’lemtloﬁytﬁe{t‘%@hﬂél‘{ll asy AR ARYsubgidduky barbon atoms can be
het er oar |, cycloal kyl al kyl o
1solatech@togpc@bly @ptyﬁom;qcam‘&fprmq I%Ie@e Hlpmgmeé)phca ly active forms from

opt1ca11'é\éét1\2é starﬁénaﬁzllée;/t}aﬁamﬁle RnoviY@NRe ar suclCsaaadokiyibn oftdcéic mixtures or
by stereoselective synthesis. Many geometric isomers of olefins, C=N double bonds, and the like can
also be present in the compounds described herein, and all such stable isomers are contemplated in the
present invention. Cis and trans geometric isomers of the compounds of the present invention are
described and may be isolated as a mixture of isomers or as separated isomeric forms.

Resolution of racemic mixtures of compounds can be carried out by any of numerous methods
known in the art. An example method includes fractional recrystallizaion using a “chiral resolving
acid” which is an optically active, salt-forming organic acid. Suitable resolving agents for fractional
recrystallization methods are, for example, optically active acids, such as the D and L forms of tartaric
acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid or the various
optically active camphorsulfonic acids such as B-camphorsulfonic acid. Other resolving agents
suitable for fractional crystallization methods include stereoisomerically pure forms of o-
methylbenzylamine (e.g., S and R forms, or diastereomerically pure forms), 2-phenylglycinol,
norephedrine, ephedrine, N-methylephedrine, cyclohexylethylamine, 1,2-diaminocyclohexane, and
the like.
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C -4 alkyl, G-4 haloalkyl, G- alkoxy, C-4

hal oal koxy, OH, Cl1 8 al koxyal kyl, amno, G -4
wa@bdoglossrsno, or C2.g dial kyl ami no. I n sone enbPdi/D82005041763

-W-X"-Y"-Z" is halo, cyano, or OH,. In sone

ERAGbABNaSemit AExtGRINAURG Be frribdout bﬁM&ﬁ&ﬂ & Ebien packed with an
Formula Il:11 wherein

optically pqserigRahting ases Gre- ngesﬂqbgnze%&e%lfgwmebnémgable efytion solvent

composﬁ’iBn éan YeleRANBLHPGMISKBEY & thec@rpounds of the invention
have Formula Il and QL is O NH, CH2 or CO wherein

Eampousfls e inNentigp alsomplude tapgmerihiarms, such B8 Feip-6RY drufgpers-

CWhpstindy ofZthe ihVbnB&HBare @E@dﬁlﬂﬁcﬂg aHl &@J@QLUFdz&mﬁi ouflﬁ?rmg in the
i nvention have Forrmula Il and is

interme e S AR RS HORP Sl oo A PEXIDE t el Fyfber b

differenBRS b Bére Fob¥xample; otopés 'oﬁlydrd d3n $RMBe eRAHNAEA tSrium.
compounds of the inventiaon have Forfmu a Il and QL and

Epmpeundmoihe inverriop figider inguds hygggtes élf*d teS\wherei n each
QBe ﬁﬁ‘aga yﬂa@ﬁ@eu@bﬁly' BcPRbie® rbaérhmoﬁu llh%lteiri tebt 1©fkr By those compounds,

. I'n"some enbodi nents, conpounds_of th
materxakmwe%wsmd@r fesegn fpuns which-ae.orithinghe %jfp%\ opgd mediglpidgment,

sultablee}'&dusts hg cOHthe WwithShQissuds oNBumB b&Hs andVB@HAIsvigRGhex@éssive toxicity,
said NH and CH2 is optlonally substituted by

irritation,\flesgic yespgnse, or| pfhes oipbl@IFHS cOMPE %wnac?mﬁ%falﬁﬂéte oYith gereasonable

beneﬁt/h{k gt ion have Formula Il and one of QL and Q2 |s O
the other is CO or CONH, wherein said
a"b@ mmsgn’q ‘9"%@%@’5? upcé@ebyharwagg@tlca}ly agoeptablp %ﬁ%é)f the compounds

descrlbe%nﬁ%(?gh nﬁ§“u§ed GRAROWAS R aQutitdNe dcBRBle! QRs"NRYEs kOB hfves of the

nad CHoptlonaIIy substituted by
disclosdhgpmpounis whersiae IS ORWBU AERGGES AR atppistipgacid or base

moiety Jtorl &0k e, E%ﬁplé:sq{f Wrﬁ‘laéehﬁ@!ﬂ? a@%pt'aﬁe Bhits ikt hedeMBut are not limited to,
minerallof omnlage @23 ggjts @ﬂl?ggg‘gsgf\lg;) sfuyh ase ar}nrr]u\a/seel;]llt(a{ho or} olpgaa\r/uec sEl(’c)sr orPélclglc residues
such as carboxylic acids; and the like. The pharmaceutically acceptable salts of the present invention
include the conventional non-toxic salts or the quaternary ammonium salts of the parent compound
formed, for example, from non-toxic inorganic or organic acids. The pharmaceutically acceptable
salts of the present invention can be synthesized from the parent compound which contains a basic or
acidic moiety by conventional chemical methods. Generally, such salts can be prepared by reacting
the free acid or base forms of these compounds with a stoichiometric amount of the appropriate base
or acid in water or in an organic solvent, or in a mixture of the two; generally, nonaqueous media like
ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found
in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985, p.
1418 and Journal of Pharmaceutical Science, 66, 2 (1977), each of which is incorporated herein by
reference in its entirety.

The present invention also includes prodrugs of the compounds described herein. As used
herein, “prodrugs™ refer to any covalently bonded carriers which release the active parent drug when
administered to a mammalian subject. Prodrugs can be prepared by modifying functional groups
present in the compounds in such a way that the modifications are cleaved, either in routine
manipulation or ir vivo, to the parent compounds. Prodrugs include compounds wherein hydroxyl,
amino, sulfhydryl, or carboxyl groups are bonded to any group that, when administered to a
mammalian subject, cleaves to form a free hydroxyl, amino, sulfhydryl, or carboxyl group

respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
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substituted by -W-X"-Y"-Z". In sone enbodi nents,

conpounds of the invention have Formula Il and Q4 is
wOoRoobnsFene enbodi nents, conpounds of the i nvePtT/082005/041763
have Forrmula Il and r is OCor 1. In sonme enbodi nents,

der1vat1&é‘§ WQ!&BH’& Afl alnR fuiend] |g@dhp§‘ @V e E@l’ﬁﬁaﬂnds bf thanestidnS Preparation
1. In sone embodi nents %gfun of the |nv?nt|
1

and use R ERFRTgH AN It FIsNaeBs Y- S S deyes g Soge) dfivery Systems.”

Vol. 14 'oF ﬂﬁﬂ@@@ B4 posidais@les,Nnd in BSr&ersbleQlardiersan brég DSSZQZ,, edl Edward
I'n_some embodi nents, cqonmpounds of he|

B. Rochﬁa%emfep RhirEapqufical Agroesptiqnsang Peyggnoncysssy | %@Ot\'iﬁﬁ liftpe hereby
1n001poﬁ%@m§95fe§ﬂd&nM@l’r@ﬂﬂe@m is optionally substituted by
-W-X"-Y"-Z". In sone enbodi ments, conpounds of the
i nvention have Fornmula IIl and Q is O S, NH CHZ,
‘$WMagx) or SO, wherein each of said NH and CHQ |s
E@lonally substituted by -W-X"-Y"-Z". In
dfibaete rsound:saﬁﬁ"smgmwemf@ AR DREFBH! Hav@TRg PRI known to

one skllleli Im AR A QP eredfic %t}ﬁglg TR cblﬁpc@%ﬁﬁ @hetﬂi\&eﬁ’tt 1H%ilt1b1§caQbe NHthesized
wherei n 'each of said ptio

using thg gp@g{ofiq %ﬁlggplWeL%mked bplovz--toget}‘ehwglbﬁz@thg%% w1|1 lnythe art of

syntheti€ 9@91@ @ﬁ’émﬁ’tfy Jr%naltiﬁﬂﬁtﬁék&ﬂasfbﬁyﬁmﬁw W&h@se'skille@ﬁhdh&ﬁﬁ of
d Q i and the other is O S,

@p@l,nppt@g% ﬁf thiis @&qngowppnappdpr@@edl féona, &qdblﬁ élmul;\%le starting materials
using t&%ﬁgw&gtﬁgelmmet}{gd's)gnd Yrooédures. hﬁkvﬁl%@aﬁﬁmm% ®here typlcal or

conmpounds” of the invention have Formul a d one
preferredypreqses epndjtion(igndeacHen HIRETIISS, W%rmWOS\MEé?"éFaﬂtS solvents,

pressure%., aétg) SONR h Sot R bioBRE LdnMitRHPSIni alsH bE HseldanteW¥ otiierwife stZted Optimum

sone “enbodi nent s, compounds of the invention

reactionraop e T vaghitghe |p§rtleﬂarorﬁ%qt%lﬁé1f Fovet e Pefsed 089‘11“0“ can be
determine 5y ne ¥killéd in thdhr SR FButREBAEHhPRIL procéipgounds of the

I nvéntion have Forimula |11l and is N

The processes described herein can be momtored according to any suitable method known in
the art. For example, product formation can be monitored by spectroscopic means, such as nuclear
magnetic resonance spectroscopy (e.g., 'H or C) infrared spectroscopy, spectrophotometry (e.g.,
UV-visible), or mass spectrometry, or by chromatography such as high performance liquid
chromatograpy (HPLC) or thin layer chromatography. ’

Preparation of compounds can involve the protection and deprotection of various chemical
groups. The need for protection and deprotection, and the selection of appropriate protecting groups
can be readily determined by one skilled in the art. The chemistry of protecting groups can be found,
for example, in Greene, et al., Protective Groups in Organic Synthesis, 2d. Ed., Wiley & Sons, 1991,
which is incorporated herein by reference in its entirety.

The reactions of the processes described herein can be carried out in suitable solvents which
can be readily selected by one of skill in the art of organic synthesis. Suitable solvents can be
substantially nonreactive with the starting materials (reactants), the intermediates, or products at the
temperatures at which the reactions are carried out, i.., temperatures which can range from the
solvent's freezing temperature to the solvent's boiling temperature. A given reaction can be carried
out in one solvent or a mixture of more than one solvent. Depending on the particular reaction step,
suitable solvents for a particular reaction step can be selected.

The compounds of the invention can be prepared, for example, using the reaction pathways

and techniques as described below.

2]



10

15

20

Schemetlh eCairwélﬂﬁ Jeisks lﬂa% begpalddo ppine drferd-
BoptoEHPQQ&MQﬂﬁﬁxm&&m@ﬂwugg are selected to forma 1- , 2-

In sonme enbodi nents, conpounds of the invention have
Formula Ill and Q4 is CH optionally substituted by

WO Woe¥357¥2 - Z". | n sonme enbodi nents, conpounds BPET/URM05/041763

i nvention have Fornmula 11l and Q4 is N In sone

@m&aa@g meibsxanﬁw WiEhS12911-3t e 115048 Bt pRPaka@ v tHeGkemMokd @utlined in
and r is Qor In sone enbodlneq%sh conpounds of

usiggy3 copp 1rlgr{ez§gswesuch as

3- atomspacer. In further enbodinents, QL and
mhen bonded together forma spacer group haV|ng ot her
than an 0-0 or O S ring-d@edd N9 bond. At vari ous
pl aces in tq%tprgsent speci fication, substituents of

conpoundsgzof e Y70 are disclosed in groups or
in rangew: gPecifically |ntenged that the
i nventi on, weangs ever yrnd Rib'q Bt W-X"-Y" 2

subcogbi natygprof t he menbers of'
range ForRsezxan'm-é t he term C 6, aI K (W-X"2Y"-Z"),
Spes (gaILy i nt ended tQaLndly Rﬂlsclose nmet hyl ,
ethyl, C3 Al eyl kyk,wand1Qﬁ al kyl . It
is fuFt heraégp%re%'\%t et that certa| n features of the
i nvention, which are, for clarity, described in the

cont ext of separate enbodi ments, can also be provided

in conblnatlon |n S|ngle embodi nent . Conversel vy,

various f ,, ention which are, for

brevity, hpxt 18 c ntext of a single

enbodi nent can so be prow ded %g ‘aﬁf*\ i n_ any
e

suitagle db nati on. The termgin* sfs n
i s anlli nt egeg xt ypidal |y descrlbes the nu
ri gy Fthg_ﬁﬂJlﬂE_JJl_a_Iqu_etyC ranber of

ring-form ngogt Ef 8HGI, For exa I <Pi pegi dinyl is
an exkhpl e of gﬂgﬁnenbg?éd heterocygfoalkyl ri ng and

1, 2, 3,4-tetrahydro-napht hal ene is an exanpl e of a

10- member ed cycl oal kyl grou For conpound th
Seirami 2 oiovisrfusist embeatnara Tk petimted pheny ?t Rasnols & formula 2-1

can be &ﬁl@ﬁﬁl}éﬂﬁ' Rk LRRBOM, A [sfg),aRkterdiB1 edyiloﬁlﬂilleﬁétﬁﬁlcyﬁfo@lﬁyl alkyl,

group defining the varjable, For ex

arylallyipbrteroarys b @yqlwaémlaéksd,elseéqrwéepllﬁé%lkﬂgetﬁmafpéygzqsﬁyscupm acetate
and TE%’E@ 0950%&%5 W (B0 @R US YeaPhE BOMS 19;[1 ok NBl1oF AMBot£4SHRQefbdiate and a

groups can represént different noieties

suitablessolventtsach 4srBVT pHAMITEY IR faym fietad Qi@plar?e% for R In

Scheme 2
Z " RB(OH), Cu(OAGc);, TEMPO ~ T
ol 1 T (OHz. Cu(OASk, TEMPO  gof || T
X N or RX, K,CO3, DMSO ¥
5 0
2-1 2-2

A series of carboxylic acids of formula 3-4 can be prepared by the method outlined in Scheme

3. Pd catalyzed coupling of compound 3-1 with any of a variety of substituted aryl or heteroaryl
bromides (3-2) can afford the product 3-3. Hydrolysis of the methyl ester yields the carboxylic acid

3-4. These carboxylic acids can be coupled to amines as described in Scheme 1.
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anot her exanple, when an optionally multiple
substituent is designated in the form then it is

wapaensi7ond t hat substituent R can occur S nunb@r/Us$005/041763

times on the ring, and R can be a different noiety at
each occurrence. Further, in the above exanple, should
the variable Q be defined to include hydrogens, such
as when Qis said to be CH2, NH, etc., any floating
substituent such as R irgchéige #bove exanpl e, can
repl ace a hyd ogen of the Qvariable as well as a
hydrogen in a y ot her nonvari abl e conponent of the
bng. It i's her |nt ded t hat the conpoundsFs&f t
ventlon ang dt abl e. use herein "stable" re%kmf:ﬁiOH
w®mmow{théﬂlssu iici edMey rohysy to surdi

—leolatlo degyr®e of purit+y—f+ema redttion
m xture, andpgr ef erabl apabl e of fornmulation/AHto an
3af fi caci ous therapeuthiégent As used hereln/xt 3.4
term"al kyl" is nea /foﬁefm'ﬁoziSMUrMel

hydr ocar bon group rch is straight-chained or

branched. Exanpl e al kyl groups include nmethyl (M),

ethyl (Et), propyl (e.g., npropyl and isopropyl),

Butrylidiee. 44 cam alsuitbel prepasedbasegringt to piphgg 4. &@%@9&1 metal exchange

between( aryg}oﬁhdf: 4ple£htdylgd(? r@ﬂ&%ﬂ&){dm BERERIY N b)afégctfoh] %vdh' ]V&ro 3-0x0-

ronllto about 20, from 2

pyrrohdllrw plbmdﬁs pmecteﬂrspml 1actane Atsowhicl] gponfacisia cleayegeh hetBag, group yields
thedesuegc% r&l .0 gpout 6, from1l to about 4, or from1l to

carbon atons. The tern1"a|ky|eny|" refers to a
di val ent al kyl 1inking grgggnwas used herein,
"al kenyl" refers to an al group having one or nore
doubl e carbon-carbon bonds. Exampl e al kenyl groups
i ncl ude ethenyl, propenyl , cy hexenyl, and the I|ike.
The term. alkenylenyl" ref e a dival e ld hkiong
al kenyl oup us ereln Nalkynyl&mN f 0 an
al kyl group —+ﬁﬁ{¥£ﬁ+ﬁ+e car bon- bon
bonds. Exanp e aIkynyI groups include ethy
propynyl ,! an® the like. The term "al kynyl enyl efers
to a dival eht li nki ng al kynyl group. As used herein,

"hal oal kyl " refers to an al kyl o] havi ng one or
nor e hal ogen substituents. BExgppl ¥ hal oal kyl groups
i nclude CF3, C2F5, CHEY o013, C20 5, and the
i ke. As used herein, "aryl" refer nonocyclic or

pol ycyclic (e.g., having 2, 3 %4 4 ed rings)
aromati ¢ hydrocarbons such as, for exanple, phenyl,
napht hyl , ant hracenyl, phenant hrenyl, indanyl,

Alternatively, pyrrolidines 5-4 can be prepared according to Scheme 5. Ortho lithiation of

carboxylic acid 5-1, followed by reaction of the resulting organolithium with N-Boc-3-oxo-
pyrrolidine (5-2) yields protected spiral lactone 5-3, which upon acidic cleavage of the Boc group
provides the desired pyrrolidine 5-4.
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i ndenyl, and the like. In sonme enbodi nents, aryl

groups have from 6 to about 20 carbon atons. As used
wheweioss7s2 cycl oal kyl " refers to non-aromati c CRCI/U82005/041763

hydr ocar bons i ncl udi ng cyclized al kyl, al kenyl, and

al kynyl groups. Cycl oal kyl groups can include nono- or

pol ycyclic (e.g., having 2, 3 or 4 fused rings) ring

systens as well as spiro $dhemesSystens. Ring-form ng

carbon atons of a cycloal kyl group can be optionally

substituted by oxo or sulfide Ex | e cycl oal kyl

groups include cycl opropyl, cy butyl, cycl opentyl,

cycl ohe cycl ohepryl, cy®Rdpeptenyl, c

cycl oh enyl, cyckpheptatri e@g&, noBdsd

nor pi n N n ; e like.

included i n It he def FfMRion of cycl oal kyl ar elQoj

that have one or nore aromatic rings fused (i>e.,

having a bomel i n common with) to the cycl 83 kyl ring,

for exanple, benzo or thienyl derjvatiyes of pentane,

pentene, hexane, and the |ikeyyAs herei n,

“heteroaryl™ groups_LEEEL,to an™ar tic heterocycle

havi ng at | east one heteroatomrin er such as

sul fur, oxygen, or nitrogen. Heéter | groups include

nmonocyclic and polycyclic (e.g., having 2, 3 or 4

fused rings) systenms. Exanpl es of heteroaryl groups

include without limtation, pyridyl, pyrimdinyl,

pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl,

i soqui nolyl, thienyl, imdazolyl, thiazolyl, indolyl,

Py rroldines 6350 by prepdrehiaodrding ko, thp eethod hutkirag|in Scheme 6.

benzt hi azol yl, isoxazolyl, pyrazolyl, triazolyl,

tetrazolyl, indazolyl, 1,Schémer adi azol yl,

i sot hiazolyl, benzothienyl, puriny car bazol yl ,

benzi m da ,Nqndolinél, and the | g, | n sone
enbodi ne’ het BP%Er y| ram tB¥@Clahout

20 carlp , andBtN furt
3 to about RO carbon atons. In sone enbodi nents, the
het eroaryl ggroup contains 3 to akpat 14, 3 to about 7,
or 5to 6 ring-formng atons. In sonme enbodi pents, the
het eroaryl gr o&h. fias NBoL O abaoyloi, 1 to abo NBoGr 1
to 2 hetero As/ used—heretn—het erosy
refers to n tic heterdd§dies whé
of the ring-formhg atons is a heteroato
O N, or S atom &Xanple "heterogycl oal kyl " édr oups
i ncl ude nor phol i no, thionorphol {noNHpi perazi nyl,
tetrahydrof uranyl , T4 rghy i

Methods

Compounds of the invention can modulate activity of 11pHSD1 and/or MR. The term
“modulate” is meant to refer to an ability to increase or decrease activity of an enzyme or receptor.
Accordingly, compounds of the invention can be used in methods of modulating 113HSD1 and/or
MR by contacting the enzyme or receptor with any one or more of the compounds or compositions
described herein. In some embodirﬁents, compounds of the present invention can act as inhibitors of

11BHSD1 and/or MR. In further embodiments, the compounds of the invention can be used to
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di hydr obenzofuryl, 1, 3-benzodi oxol e, benzo-
1, 4-di oxane, piperidinyl, pyrrolidinyl,

WO sw¥az0bi di nyl, isothiazolidinyl, pyrazolidi npCT/US2005/041763
oxazolidinyl, thiazolidinyl, imdazolidinyl, and the

modulafel 2@vity BN gBIf-IQJD MaigorQAR B0 Bn ﬁfd%aﬁﬁﬂme@@ bEhO@LARE 0Phhednzyme or
het erocycl oal kyl group can be optionally substituted

receptoifyy adsgnisiering gimadglating arpupirfiasgwgoynd of fe IHERiR; ti on of

heL Sfaay ﬁlv@ﬁwﬁ%rﬂ?& %ro‘ﬂ?l'e@ tle@9dd Qﬁhhlh@i\ﬂg tHRNBn@rsidP bcortisone to
aromatic rings fused (i.e., having a bond in comon

cortisol g ¢ Rl pbllﬂﬂrbélnﬁdhﬁapre%t%ofrf@ftépbwcqellcwl?eir%ﬁm?rwn to or production
of coﬂ1§eﬂmdﬁtegh£th%l§ E]é)gﬁf Iby 1?@@%f‘§dﬂv[ﬂt dWethoé’srqu nREA%Re conversion rates

rivatives o terocycl es such” as indol ene
of cortisomelits opntiskd| 2ed eviggr vusasas Well somethedh fimmapriag levgls of cortisone and

stisolf 1 5L QEYS Ig I group has from 1l to about 20 carbon
% wogféhﬁ,&x.g V' further enbodi nents from about 3 to

dibo ptese lrwathrfuralnea) movidenmsibads efribaelsimginsglin sagaitivity of a cell by
contactigggl%{c%g%gl?f‘é&%@gugﬁ Ot4Re %ﬁfgﬁtﬁ;nnﬁdeﬁl&i@ o%%&rl%g“’msﬁm s@nsmwty are

o ring rmng atons
routine @nthodt. nent s, t he heterocycloalkyl group has 1 to about

4[‘{{(1% éﬁge%t %QQIHIton q’urt rgmﬁe% 92&19 iseakd] assGiiRed with activity or

I ment s, the erocyc oa up contains 0 to
express&ndmubdxmg Hondsal a¢tn/1t;3 amrbox@rdmdssrmmfsl 1BHE@1 and/or MR in an individual

(e.g., paAlgntSé %}/ 81[% grlﬁg arn R/uﬁ’lal &%Ie%]ds ofosuﬁlptlgatrfxé’nlt Qlt ]{%f)gﬁ]tgzﬁﬂy effective

I ncl udes
amountCd| ddke0of D canmund theqnie‘sentAanmSleld ohe pbarmaceutitak grmpposition thereof.

Exampl?a ﬁ{:’s?a{ﬁ%ectaﬁéqacﬂgi )C?)ﬁya gllg%%xyl,sorﬁgr or concP%one[haql cﬁ?&tl}ggrq}il(ﬂ?ectrl?/ linked to

expressioh QR A& B thet enbylh@&yrcce@fdﬁi tAInel IIBHISDJ a@&écmllsdz dlsbme @an also include
"haloalkoxy @S to an rou

any disgage, Plgelh%ﬂc até?lbla:ppri:\ée e?' %Xaa,sog &mﬁg P% imﬁ)dula‘ung enzyme
activity. aryIaIkyI refers to al kyl substi t ut ed by aryl and

" I I kyl f | k b
oo kYLD bRl apgres R PO At Pcoss rolerance

insulin Ur nl:,]é9 rlﬁ/‘p@ngl cé’fmanﬁypeftﬁ‘fs%fls hiRrifilemif)Scobififitt Rffainent, dementia,
'am no™ refers to an am no grou sugstltuted b

depression éﬁ -Soy PSY§hiFp deprgsvige cE ISP o rasPu) SRerge. papEPigsis, and
1nﬂamrBa910§nF %{aﬂ) Ry Qf f’llﬂﬁgb'l Takto€idte O WistE 1§Jllkﬁé|m%b@li@@ndr-5ﬁ6 type 2

herein can be asymetric (
dlabetehaudrn@no;ﬁ@ess)fhnﬁ’@iﬁ@, mewstrod deeguiarisy), hyperandoealay) %16 ﬁelwgystlc ovary
ammnﬁyﬁﬂj enanti oners and di astereoners, are intended
ss ot herwi se indicated. Conpounds of the present

i Phegpraséns inviehiéan forher atonides pattedsy forgdulatiag MBt activjfyely contacting the
MR witih QQIH])O%BQ%‘? ﬂ?ea'ﬁllVQl%OIl, pharmaceutically acceptable salt, prodrug, or composition

thereof. In some embodiments, the modulation can be inhibition. In further embodiments, methods of
inhibiting aldosterone binding to the MR (optionally in a cell) are provided. Methods of measuring
MR activity and inhibition of aldosterone binding are routine in the art.

The present invention further provides methods of treating a disease associated with activity
or expression of the MR. Examples of diseases associated with activity or expression of the MR
include, but are not limited to hypertension, as well as cardiovascular, renal, and inflammatory
pathologies such as heart failure, atherosclerosis, arteriosclerosis, coronary artery disease, thrombosis,
angina, peripheral vascular disease, vascular wall damage, stroke, dyslipidemia,

hyperlipoproteinaemia, ~ diabetic ~ dyslipidemia, mixed dyslipidemia, hypercholesterolemia,
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isolated in optically active or racemc fornms. Methods

on how to prepare optically active fornms from
Wo@pbo3d75y active starting materials are knownPCTUS1985/041763

art, such as by resolution of racem c m xtures or by

hypertn%ly@érﬁl@ﬁﬁﬁ' ekt ihve SyRlRashish tyhenydideRieyge T diabAEP bbesf metabolic
ol efins, C=N doubl e bonds, and the |li ke can al so be

syndromsi, W TesifiRnch andt SRABN AP B A AR AN 1amagey al |

H4GRedHe M, She 1SRN RL T’ @ ERAG A FEFN AEAThAts MBRrQELB®Nbr in vivo. In
invention. Cs and trans geonetric |som=_\é§r of the
e

some erRbafiRARIAE GF VItchee SRRt G AVISHIEI YRS P SO B edeaisy such as @

mammdVBk sbfe bﬁ%ﬁh&ds A rAithd XA1Wak b&4 cdlSih AREIBcuMiredIn some embodiments,
separated jsonmeric forms. Resolution of rac

an in vip Gel i 6 IgivingchBo pratnisTe sHh B2 Bk o oG fﬂeﬁyl%aﬁyl%tﬁ the cell is an
adipocy/f! HFJ&%tld@thﬂeﬁ)a%Weern tohgelRdoinpridil B @fﬁpl e nmet h od

i ncludes fractional recrystallizaion usin "chiral
Psdietdh epf:gl , dheiterm “kptachHng’ gefgny t‘btb? pwqwoggpr ggndlcated m01et1es in an

in vz'z‘roS%Js{e?lfﬁr M DByHb 3L &6} @xan%ﬂé t‘@@ﬁtﬁ‘ctlﬁgs Vi IIBQIS;BQ ebyne with a

racti onal recryst allization nethods are
compovast @fithe enveg’rrym mglmle; thecadmjndsteptiprl of 2 gqpmqu@softth@p@e@h imvgntion to an

1nd1v1d1&1? Fﬁatpent tsaé A Eq‘mlﬁgﬂ HVlﬁ% @%Iylbf afst i £S &ample introducing a

Sart & i Vg I ¢ ’acid, ic acld
compound ®f ihe 1m\®nuioromtct hampkrdootamning ¢etlalat gr mluﬁpd/ preparation containing the

hor sul foni ¢ aci ds such as b-canphorsul foni c acid.
“BHSIﬁfg‘gP’m?'esol ving agents suitable for fractional
QXsMﬁéca{elléuz, alid tofin ﬂedlhdwbS” bmtphuimle” stcé ingan¢lmogesbly cafelsto any animal,
ure fo

includi pﬁlgmals,r pra?eaa&?ye Fné ST@F > 9 %{] )Z/ u;snerr:l 1t(s d(?gs ca%s s(llgne cattle, sheep,
horses, 4r lﬁhﬂ%él @id}tﬁ‘dsﬂ@bferabﬁrmﬁmhﬁﬂjr [ ne phedr i ne,

kazrrgt&(rﬁ ;El-é%c len?t%ﬁ@y ?ﬁetcp yﬁ %mou&eso lr,lsttlo (Scll;]e ar?ount of active
compm[nﬂ(‘& mhﬁrﬂﬂc&ttwﬁleﬁgeﬂ&ﬁatadlﬁms be talogica cbr ourdidingl edsponsethapms being
sought d@ a ?lll(;slill?gsyggr% ksglinﬂzil t %@B@ﬂazl %5 F%ﬁ%ﬂ%ag%g%lrcn gy qu na{lhrg Ghedical doctor
or othe€d1itcia@wisioth iﬁe]ﬁﬂesﬁﬁﬁmﬁdmé obthe €dlowixg: det er m ned by one

g
individ6e2 RO iagl Be Pledispded 10 iRndidease, hditiah siodisondsl bateloed dot yet experlence or
dislayt T RSB 06 TP EBEEAY ThGHE CHEUEMTE hEnfRy dl preventing
metabolib %nﬂﬁﬂﬁ Hjipéf’fblﬁldﬂ,umaﬁfy, bgtilinchie§iftece, rttyperglszsanmal,rﬂypcrﬂlpldd?mﬂ, type 2

g BN S SR BE S SRR Mdpugetc oo

syndrohly s and sol vates. The phrase "pharmaceutically
aCC t aol e;hei 1seasrgp forye%gmglg 1nhH)1t1ng e{%‘hsge{setc%naﬁgr? @r disorder in an
indiVIdual who is experiencmg or displaying the pathology or symptomatology of the disease,
condition or disorder (i.e., arresting further development of the pathology and/or symptomatology)
such as inhibiting the development of metabolic syndrome, hypertension, obesity, insulin resistance,
hyperglycemia, hyperlipidemia, type 2 diabetes, androgen excess (hirsutism, menstrual irregularity,
hyperandrogenism) or polycystic ovary syndrome (PCOS), stabilizing viral load in the case of a viral
infection; and
(3) ameliorating the disease; for example, ameliorating a disease, condition or disorder in an

individual who is experiencing or displaying the pathology or symptomatology of the disease,

condition or disorder (i.e., reversing the pathology and/or symptomatology) such as decreasing the
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materials, conpositions, and/or dosage forns which
are, within the scope of sound nedi cal judgnent,
w@iobak7e2 f or use in contact with the tissues PET/OS2005041763
bei ngs and ani mals W thout excessive toxicity,
Severltyi rorfl nRtdbolt  Fhlrehel Gyp&RREINS E ob&ity,Otilk@lin Pfedivlafid®) Olfyperglycemia,
mplication, comrensur te with a asonabl e . )
hyperh%@‘fé?’l tWP§ sk rg‘{ﬂl?eées TH® rﬁgeé‘s e‘ﬁ‘t"esisn\)(gﬁi“l“%‘ﬂ afmgpstrual  irregularity,
hyperaﬂdﬂfgblﬁﬁiﬁ)salﬂgﬁﬂ}fmﬁ vk %Jyhd&oﬁ@ cepdRAbbElosalideSviadl 1daden the case of a
ounds crlbed erein. As used herein,
Vlra-lmfe?ﬂ‘i’érm:\ceut|caIIy acceptable salts" refers to
derivatives of the disclosed conpounds wherein the
parent _conpound i s nodified by converting an existin
Phar m“&ﬂ”d“ld:ro” ’B%@OWT"@PQ‘“%FP’W? sal)/t form Exgn'pl es of )

"%gﬂ%%d Q@bﬂaﬁna@@t&ﬁ:ﬁk at‘HE Cofiguhds dfilkd MtktioR Win BY RrQitered in
limted to, m neral ganic acjid salts of basic

the for o RIGIESCEiER] REPaTH MBS 1 heaf [egnPOsEony Falfi BrepyPe & pmanner well

known @Pih@';ﬁarﬁfa@élﬁk’!ﬁsarts s camSheC ATl Gy ACTadisty dFNPuttd) @ependlng upon
i ke. The pharnaceutlcall accepta%le sa ts of the

whetherplp% e SORFRETSHL | AeTiadand Wen A AR PORERfodn diminishagion may be

topical %ﬁ!:lb&m@ loph RSN MdCloNRALYouR HEMBrahed $RludfgOhtrddacal PigRBL and rectal
onmpound forned, for example, fromnon-toxic ino

dellvefﬁf PRT9AHY C(edoi B inhatation 19k AngiEflation ARy ders c(gp?eé‘bgPé mc{“dmg by

nebuliz&@nbritrRhed, NErALESE @ﬁl&erhﬁ}/eﬁﬂttﬂaﬁeﬂleﬁlﬂtﬂ KR1a8 o1 e §zh Zxﬁ’éialf M@ﬂlibds for
t he parent conpound which contains. a ba5|c or

ocular )Ry cBYy NP LIDEn S BTG OBa Y S < bR by periocular o

1ntrav1’ﬂ%&'lqnje§tﬁ)'nto§ ifiRBudd6n BY sﬂ%ﬁgatkﬁé{erro@ 3ptthdh@ictiRrt E@gicaAgipthced in the
base forms of these conpounds with a 310|ch|onet

conj unfélmiu rite. oPareeralh SEMERTIAELE IB%J%@S ofNiTAYaNgUs; ninffadrisrialy, S“L?Ptaneous

intraper@Bndal IGNIiGraARkMBRT injfion Nord iAAuSMT 6r Clhtrddihidl Wng - 1ntrathecal or
general |y, nonagueous nedia |like ether, ethy

intraverstitdarordministeision Baisaieral amigsetion ot b i ﬂé?rfér%%‘f Hipiis dose,or

may be fo§ Lanle, 5 t@Rh&us ﬁérhﬁloﬁr qqﬁﬂnabéhtlgﬁ%ﬂ &<RibnS and formulations
Phar maceut’ cal Sci ences, Mack Publishin

for topicel radavijstratias Mk incpugle trams\;lggnal Fgatcllegr,lcgntgﬁats,\]]@ﬂ?%aFre@%s gels, drops,
suppom%?fég HGH ilhlﬁ@fl an@%b@ﬁk@@ C&Rentnil bRahhceuBerd Barfrs \Wgheotis, bswder or

ncorporate herein by reference in its entirety. The
oily bagsp, dlielfeners anckhe |iksrmay bederssaryifelssibidr ugs of the

?Fe}l?ge)%@% ndIse 'iﬂcpl@% ?E&rﬁﬂa&uu&@ MmphithRE &lifich cHitAAlr MOthe active

r to any coval en bonded carriers whjch. release
ingredigrit,eong ot imose phthe ﬁ@mm@s ot inyeRHoRiabeveria &O‘F‘Bmét‘o“ with one or more

pharma@@%@?i ' Q&el?th‘lgk %errlersprlﬁ’%a%ﬁg ARNcAoRiSRAbL eheDShvention, the active

uncti onal groups present In t he conpounds
ingredifn s b vpedt Wit ant preinienyi diluiedtiyotisexgipient pegRrdged within such a

carrier ﬁl tthL1 %rnf. & B2 l&énﬂﬁe, a capsule, sachet, paper, or other container. When the excipient
serves as a diluent, it can be a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or
medium for the active ingredient. Thus, the compositions can be in the form of tablets, pills, powders,
lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in
a liquid medium), ointments containing, for example, up to 10 % by weight of the active compound,
soft and hard gelatin capsules, suppositories, sterile injectable solutions, and sterile packaged
powders.

In preparing a formulation, the active compound can be milled to provide the appropriate
particle size prior to combining with the other ingredients. If the active compound is substantially

insoluble, it can be milled to a particle size of less than 200 mesh. If the active compound is
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mani pul ation or in vivo, to the parent conpounds.
Prodrugs i nclude conpounds wherei n hydroxyl, am no,
wa@ioblgsisy |, or carboxyl groups are bonded to BECE/US0081763
that, when adm nistered to a mamal i an subj ect,
substanﬁdl@a\)lﬁér JoubleD £H Frtidle Sz yﬂf X ¥djustaanByn@iilisitd fyedy b substantially

carboxyl .group respectively npl es of prodrugs
umﬁ“mﬂh%PMH@ﬂ“b%%ﬁgwéﬂﬂateﬁu éﬁ“?gl acetate, formate and

36 RRdRsIey bisakdb¥Lexcfient BOINQ laarbed, adkude:, fswi\@stel sbﬂﬁtlol mannitol,
groups in_the conp oungl of the invention. tion
starchesp n @i 8526, [lsELGRIOPRIat < l0giy TRERrenthy g%a@ gy, silicate

mlclocrﬁtﬁhhéﬂeelluB@@ pdl&Uﬂ?lpﬁ@olN@H@ | celR@bse VREtYr, SyiEh,ediid, methy0lcelluléke. The
osium Series, and in Bjoreversible

of A
formlgigps 1 STionEL o RS WICAUEE SN WAty peape. and

mlneralphaﬁ'é‘fﬁ §é\;gght§ Qbknuﬁﬁ?fﬁg ladd élﬁﬂenaiﬁg a@ﬂfsgﬁ’giéﬂvu% &%ﬁts sut@ 8y’ methyl and
t ar e her eb or por at ed ref er enc
propylthlfewbeélﬁ?qt%e%vx?ete@% peras: @dfﬁémmwg?m% S BUPRPS iRHS F fg invention

can be BRBRY sb BY RPrd M GALk, BestdHeARRdealddteidase AF kiRtagtiRf ingyadisnt after
known to one skilled in the art of qrganic synthesis.

administrpiéoncte Hsaes bormripEnpPTassdnies k@t fittcan be

SYBtbRpbAESs Ual BY fdrhelafaatih Chdlﬁntadbsk%r RihadacR dodigs Géﬂtﬂﬁlﬁg from
bel ow, together with synthetic nethods known in th

sbout Slp ebesk 190 RENBER S GRPE 1SHe APt Py Mr of b Peitve ghgedient. The tarm

"unit d&%rf@%" ASter@ RPFIE SicAlyedsddte LhRSBitBlel ds'uﬁﬁlary Rodab® f&’f Ku-man subjects
he conpounds of thi's invention can he Pared

and oth%@alinm sagash baib FRNERIAE @) RgfctrERiar] awﬁ‘arsqfr?g Yafgaterial Galculated to

producef AL LM D@ eARNEE STt ROCLTatiRA Fith b SGREK PBEmabdutivil bAcigiént.
appreci ated that where typical or pre erreg pro

@tvie sABPEINd gan beredigetive Sierragtifiedosrarange ap irgenerqjiadministercd

in a pHaﬁﬁAc@ﬁlcQﬁ% EBRGIAISuntS Bl WEINDS undRFsR8 UhSFovef tRat )th@ Eflount of the
gi ven; process conditions can al so_be used

compoupe 65 NOAHTER S VElL el DIIATTHIRT P4 BT BAFTESH e relevant

cncums@&?%esv HcYadMethe ERitRBA S b6 Wedbd, HRAGHOAM SuRlof Sait@frhtion, the actual
ed, but such conditions can be determ ned

compousHl amestered, hrcogr weight F%teﬁn?ésedﬁtth%ﬁnﬁ‘%(ﬂuehp%‘Fl&cfg8 G5y of the

pﬁwnfT§%1 ReespksSiidescri bed herein can be nonitored
dlng to any suitable nmethod known .in the

FoamspPRingspULRAETPOFETETIOH DIES: Hle PRBFPYLGPE naﬁ}e%rlent is mixed with

a pharSREAHCSCHRE 1 BAAS sotid Cﬂ?ef@@nu‘l&ﬁ% @&ﬁpdﬁﬁﬁ)ﬂ&fohﬁmmg a homogeneous
resonance spectroscopy ( ﬁ% 1H or 13C) infrared
Bloaet

mixturesgf@acomperdsy the prsaent pryﬁlﬁ 59fe(r§1g§}o thewrgﬁogp%qtlé)jl corgpositions
as hom@?oﬁpﬁgtaﬁmﬁéﬁdler@ lis RYpically aRphRd re@&g’ th oo $hédiposition so

ormance |iqu c ronatograpy HPL or thin |ayer
that thq; hemopraitiog reap ey readily subdivided mto equally effective unit dosage forms such as

tablets, pills and capsules. This solid preformulation is then subdivided into unit dosage forms of the
type described above containing from, for example, 0.1 to about 500 mg of the active ingredient of the
present invention.

The tablets or pills of the present invention can be coated or otherwise compounded to
provide a dosage form affording the advantage of prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latter being in the form of an envelope
over the former. The two components can be separated by an enteric layer which serves to resist
disintegration in the stomach and permit the inner component to pass intact into the duodenum or to
be delayed in release. A variety of materials can be used for such enteric layers or coatings, such
materials including a number of polymeric acids and mixtures of polymeric acids with such materials

as shellac, cetyl alcohol, and cellulose acetate.

28



10

15

20

25

30

35

Preparati on of conpounds can involve the protection
and deprotection of various chem cal groups. The need
WO e06f5052Cct i on and deprotection, and the sel eRCT/082005/041763
appropriate protecting groups can be readily
dat @k Asehs By waRE tifKddnlpBehds And &Qn@fsfhons-rdffﬁh&;h%hﬁi&ﬂ/é_ﬁtleﬁ can be
rotectlng rou s can pe found, 3 exa e
1ncorp0@tegetﬁé adrglfns 1on Qﬁ?l&}t %r(;g)[ %ec@%ulﬁ@ £ ﬁqléoggm 1g1ons suitably flavored

syrups, 5&[&55‘5&5{' &]1,: sud I{}lSlEﬁ’& ,andt/)\ﬂb\%Yefd&nﬁ@'&ms wWiOdiblwwbilsCduch s cottonseed oil,
i ncorporated herein by refere s enti.r The

sesame pibOFqGHYL B PepRE O A5l g8l (s gt iy aif@rfr@?wﬂ el etiges.
CRipbadoRUTorl Mntalskib@bbe ifRILERE Sinshiti€ Nsolaidnd eandeadipkysions in
sel ect ed b% one of skill in the art of organ

pharmaceyieaysicaeplabls; paHsPYs QoPrgwt SRR BB TEHBSE }?f9°§|%“9 powders. The

liquid oPQIHIRBMmbbsHRNYMnk cdifn SliRbE bﬁ@mﬁ@hﬁﬁaﬂl? h&eﬁtﬁlﬁaéic&m&rﬁs) as described
the intermedi ates, or products, at t L qperatu .at
supra. IRQres R dimea gt SABPOSIHONE # Fiﬁf%‘é“SE?Eﬁd yjthg ol or fasal fespifitory route

for locle TRGStahid re@t%ctv\@oﬁlboﬁﬁ’dhs lARGE bé MOBlEEE b Qx'sé/ BMNines gases. Nebulized
ree2|n% erature to the solvent's boilin

solutiong e P, Alr@‘ft\yef’i"ffl bt orlians AoYes n ke tdizite fgyice can be
attache®R§ =5 PAc¥ exﬂ&sk@ Mer®, & Xhtin@tidhk poBifiee pRasre ﬂﬁeaﬂﬁﬂgV @fathine. Solution,
Dependi ng on the partjcul ar, ctjon ste abl e
suspensisg| FREOTeOMP b i b AdiFieed Pl S el grmtevieds Which deliver
the forn B4t i€sh appRerifOMRAMAds of the invention can be
prepared, tor exanple, usi the reaction pathways
{Tde po i @6 corapogad el omPasiien a%w istered FOe%paélFmaﬁ\S ai‘ﬁ?ed'gglg upon
what is gém% SdrhiH fs@%d ]thg’plﬁﬁ&se Lrde G&ﬁn@@a‘cfbﬁeﬁaﬁ Qs%r@bhylafd@ ofﬁh@ﬂﬁ?ﬁi the state
out T I ned Schene 1. Car lic acids 1-1 ?
of the pagien! &g e o RGBT fnd4tha dikndn Ahe e #g %‘3@% fipmpositions

can be acdﬁﬁﬂlséﬁed wﬁitféntpth‘&(dyds%ﬁ%ﬂ% £ DaxeRt desm dﬂ’fo@ﬁﬂbﬁff&;ent to cure or at
hene 1 eme 2 shows further el aborat.

least paﬁgpélv oxd the psartPmIBie HFRgRRANd IPRYIRR)|Caiops- K (B dgses. vl depend on

the dlséﬁ@c&lﬁltﬁg Bahe Qeéﬁ’b&' B Q@l( %bﬁth@‘}ddém@ﬁ((@'ﬂhe diteafng Slidei¥d depending
teroaryl, cycloal kyl, heterocycl| oa

upon fag‘;qu sck g the pRYEIBY 04 rtl}g cgq;eﬂgﬂ the &8fe M@@hk%dée;walcogélﬁon of the patient,

andﬂwhﬁgerocycloalkyIaIkyI etc.) cataIyS|zed by cuprlc
acetate and TEPMO or coupled Wit h

| .
g’lf'h@u gorgmp@ﬁo% aﬁlg}n@s}erq:qq t?) ot dalignf; ke 3(60 dh atlh% afg Y plgarmaceutlcal

compostitink Qﬁ&c@ib&plﬂ%@@t TiRHE Eotﬁﬁos%s &dn BRVRRiRd o rdhehtietas sefilization
ormula 2-2. Schene 2 A series of carboxy |c aci ds

techniqfiess pLnaY W-stprilcafifterrsl. AAuoRT WU1BY 9A&E° RRAAGY TIUPT PSS Ripphilied,

the lyopﬁﬁm%%reparatlon being combined with a sterile aqueous carrier prior to administration. The

pH of the compound preparations typically will be between 3 and 11, more preferably from 5 to 9 and
most preferably from 7 to 8. It will be understood that use of certain of the foregoing excipients,
carriers, or stabilizers will result in the formation of pharmaceutical salts.

The therapeutic dosage of the compounds of the present invention can vary according to, for
example, the particular use for which the treatment is made, the manner of administration of the
compound, the health and condition of the patient, and the judgment of the prescribing physician. The
proportion or concentration of a compound of the invention in a pharmaceutical composition can vary
depending upon a number of factors including dosage, chemical characteristics (e.g., hydrophobicity),
and the route of administration. For example, the compounds of the invention can be provided in an
aqueous physiological buffer solution containing about 0.1 to about 10% w/v of the compound for
parenteral adminstration. Some typical dose ranges are from about 1 pg/kg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.01 mg/kg to about 100 mg/kg
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3. Pd catal yzed coupling of conmpound 3-1 with any of a
variety of substituted aryl or heteroaryl brom des

w@ 0gpsusn afford the product 3-3. Hydrol ysi s pET/UR®05/041763
met hyl ester yields the carboxylic acid 3-4. These

of bodyqaéi Wr‘ da§. B aio%agéa@ 1iR8ly &PdpbRtor Qlcﬁ%lnﬁ&s as tlfé&ﬂ{x‘d drldesttent of
chene 1. Sche rrolldlnes g can al so

progreswe%fath% HISHEC O @P%@ert e Susrihheakh S sb ot B %%Ek?ﬁtaﬂ'@éela‘ﬂve

biologicAEWRE: 8f Yle bOHpHAR dselbctd drokB@RERAP Y MRYBRSHiEHT) BRD s @ute of
foll owed by reaction with N Boc-3-oxopyrrolidine

adminisEptinp; HERCHKF drset bacbesHRAlatidfrqny ARseA espols e faiyed from in vitro

ormmnﬁ%qugﬁgggﬁﬁgge of the Boc group yields the desired
Eﬁrrolldlne 4-4. Scheme 4 Alternatively, %yrrolldlnes
% cemppupds frtBpApeation @B raliP hg fPFubte Recodingliqmyith one or more

additional 4dhivaideRRicRls WIREIDSnYintIGdePdnly bharmbcekiGhll LYWR Qudhyas anti-viral agents,
reaction of the resulting organollthlun1MAth

antibodiks, BRELE: YRIBY TS Aptiinilammaton) agents pdtho iy ect ed spi r al
| act one 5-3, which upon acidic cleavage of the Boc
roup provides the desired pyrrolidine 5-4.Schene 5

Labeledmygmngpidg prbdssar Bledads be prepared according to the

%Bﬂl@xdaspé& !)f e grebé?lt PLBRIIR réatesI6 PR Cofipoandéaift hﬁ&ji%ventlon (radio-

Conmpounds e invention can nodul ate act|V|tg
abeled RGPASTRIC BRIl R RS Bt g1y o gL D Goo n assays,

both in rv%%a bnd £ Bb, 3 lobdidgCantl Qﬁlﬁrﬁ@a‘%ﬁg Qlie Q&S‘/fn@&tﬁﬁss@@tshlﬁplésy including
an enZé_ or receptor, Accor |nglg conpound
haman, o TR bARS s Db D ian heFe S Guiabied REMaT .%@cord“rglw the

present Won%q{dg en D ¥ss 5% MR Edntatbut MRLESE JMPoRds ecept or

any one or noré of the conpounds or conpositions

Jibe erastyé ihvprtioa; farther incldpeiseippicrdy ighsicd 00@5%%%@65 gyvention. An

1sotop1%{l§r”%¥ er§<ﬁ@ tlabbf%)i’ewn'lﬁoﬂn&ﬁﬁ cBpoudd of MBiikichthSviRfe dnelor more atoms
MR. further enbodi nents, the_conpoun

are replgfedt cnesubsﬁv:éqqlt Popn e@ﬁl hering 8 QTR RS 9t BasclmprY S}‘ffslien‘i { fom the
atomic m%w m&s dﬂ&ﬁbeb’%ﬁ&hl@”fo‘uﬁ@'n\“rﬂ’eﬁ% d.&, aeedipfoccurring).  Suitable

ulatiron of the enzyme or receptor b adm ni st |n%
radionuglides dlst sey hg ipgpsaicHR @MPBIAYS ¢h chegmeseHeiny Ui eBKe Ot are not

limited TJ‘%—I gefls%sv@men LOYLRE 'daﬂerfu%t3ble(%139WMﬂeﬂﬁ§Tﬂ'&tthﬁﬂﬁ) &fc, Bc, “c, PN,
PN, 15o 17o 18I0t Ilslgg“s @?mcgnv% r, Qn 9f qgr S ORE LG P, The radionuclide that is
incorporated in the instant radio-labeled compounds will depend on the specific application of that
radio-labeled compound. For example, for in vitro receptor labeling and competition assays,
compounds that incorporate *H, "*C, ¥Br, I, P'I, **S or will generally be most useful. For radio-
imaging applications ''C, **F, 'L, "1, 'L, *'1, "Br, "Br or ""Br will generally be most useful.

It is understood that a “radio-labeled compound” is a compound that has incorporated at least
one radionuclide. In some embodiments the radionuclide is selected from the group consisting of *H,
14C, 1251 , 359 and ¥Br.

In some embodiments, the labeled compounds of the present invention contain a fluorescent
lable.

Synthetic methods for incorporating radio-isotopes and fluorescent labels into organic
compounds are are well known in the art.

A labeled compound of the invention (radio-labeled, fluorescent-labeled, etc.) can be used in
a screening assay to identify/evaluate compounds. For example, a newly synthesized or identified
compound (i.e., test compound) which is labeled can be evaluated for its ability to bind a 118HSD1 or
MR by monitering its concentration variation when contacting with the 11BHSD1 or MR, through
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Cortisol in a cell, or inhibiting the production of
Cortisol in a cell, where conversion to or production
wW@B00G0sI75501 is nediated, at |east in part, byPQi/uRidBiN41763
activity. Methods of neasuring conversion rates of
trackingCtBé ﬁdb&ﬁh@e Fbioadogtet &:8@lpled thstog@out@I(fbeledSay dvaBsated for its ability

to reducfrée lgug g f an ‘Ehgre?ogrﬁ{olpn wh%l}\ll fes:,]lglogrgntto [ﬁtﬂlég Em@for% ei.g.? Istandard
compoun8y eAlcht@fﬂlgfyUtHe heilityPsavtesd e&mlﬁ'ﬂﬁh@ adSnpkte Wit teas rtagrd compound for

i nsul i ensitivity of a cell - contacting the e
vindingyf i WPESROBUME DretineerFbain ol REeRhs "G ARl piage oter
screenirgdsbtlyb, TheS@atEladdi ddinipurdll i ldbRu tahd €esi ¢bnipdendafate. unldbeled. Accordingly,
the congﬁngrét%gt@f gg\élglg?cgiotgt@g&rcto%%é rlgﬁgl?%? t c%gi%gxfgh}a{eetge Icor}gpetition

betweert ﬂfélstaddmc&ﬂgmharahd 6 ttdsv bdmpoait) afy eHeQ¥IRive Winddiy affihity of the test
bHSDI and/or MR in an individual (e.g., patient) by
compougd i§ th¥sEESFRAG t o t he i ndividual in need of such
treatnment a therapeutically effective anobunt or dose
' of a conpound of the present invention or a
Kits pharmaceutical conposition thereof. Exanple di seases
IR pheént HRIEN17RA Yalsdi iBARRE phatth &RHtEAT kisIusefol eir tek@fiplt, A thel tfeatment
directly or indirectly Flnked to expressiaon or
or prevgitianyeft M BESDE her @ﬁ&?ﬁ;@mg?d ﬁ@%"’éﬁﬁ B dlsgﬁerfs, qbegjpsgjiabetes and other
dlseases Ase0al At Reifll WEAP EndhAR GeSE nbBe! 4B IRAY cHit=38AS & pharmaceutical
di sorder or condition that can be prevented
composifipa| comprisingc thexepeutiedly ehigctive auput ohy cmPyRRolthe inypatipn. Such kits
can furfi$PHRLERS itesited ol RBhor8 95 tloBs %v&lt%ﬁﬁ%ﬁ&rﬂa&%@ﬂ%t components,
obesity, diabetes, glucose intolerance, insulj
such asy €ayj eggrmi@@onﬁyﬁ@r\gnlygwranorﬁ}pb@fr{a@qﬁlgpaélﬁ acceptable carriers, additional

contamgﬂﬁ P&s |k R Gme%dll}p%gﬂeﬁt' t4 Grobd WAl TR e artdﬁﬂﬁf&hblﬁ; elther as inserts or
ession (e.g., psychotic depression),

as labebamdicﬁma;ﬂ@@ntélﬁs o the climpancnty &q b bR IBISIOEd, giigelines for Administration,
and/or ééhﬁéﬁ@&h&{jhﬁ e olpEhen®*@HRIsE Be Bbudddik@NKit- associ at ed

| seases | ncfude metapolic syndrome, type_ 2 di abete
aPherimvgaipneiddbs slegenibedsinterogiop defehby WPt sppqificenagpiesyT The following

exampl?sé%@f@gg_qgle RluSikive r}‘)q%)s%ls Y4Shd GoOMRniedSY NERPAR: invention in any

resent ention further provides nethods
mannero T hoso dfikalt mntge MR VAl readilit speaspize 8rverty Phgpnetificalpargngiers y/hich can

be char%g{irgp}ﬂgcﬁﬁgi‘ tol Y1810 | EOREHIY A safB RLRE EHild GRpbYdBAGEPERMtes were

pro or conposition thereof. In sone
found te inhérdtbwent 3 HSHeandod MRadceading torps e matsiobthe jagnays pravided herein.
further enbodi nents, nethods of

EXAMPLES
Example 1

(1R)-1’-(4-Phenoxybenzoyl)-3H-spiro[2-benzofuran-1,3’-pyrrolidin]-3-one
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i nhi biting al dosterone binding to the MR (optionally

in acell) are provided. Mthods of neasuring M
W@eios®53752 and i nhi biti on of al dosterone bi ndi NRCHDS2005/041763

routine in the art. The present invention further

ﬂb@}ébldﬁ@ EhERAD -BfobefiRat(3Wma, db&E{ﬁ&ElrﬂBHE@(mtrﬁD) swi-d()ITC was

act or expression of the
stowly et 18 iR RERFPREmoBE B 26T D of omieind B i
was stlr'keﬁcblaﬂéd'e-SO bUtforalr @ AGblutibrTbit IRezyl 3-dXyperoliéins il @Brbogydatel 1.0 g, 0.05
mol) in éf le]g ﬁg (gg kﬁé;ﬁg lélclilcggi it%{hg gg‘cgﬁ Hg{(]tgglcﬁ?lg lrtf%ggag%lc?nr Xli)g\?rg Iev%!s (s?tg“re%%elow -
20 °C f&11er TRSeh@IoASHaS quéekddny tie &ldittih)of CitGeRs Nmthﬁ@ﬁMSbmtlon and
angi na, peri pheral ab | ar dlsease %

asc
the resujigeristure pap Bt Vit FIRTsaien SFYER SpBpr $b Foricexract was

washeddhﬁh@c{tércfoﬂ’cy\ﬁejdl Hi/' lﬂﬁl@”l (ﬂled TN%S0L),chnd | coidefteitddain-vacuo. The product was

per chol esterol e pertrlglycerlden1a and t hose
purlﬁedat%@abz%a e%'“%wtt?/ B%E‘a‘le/ v pest type 2 di abetes,

obesity netabolic syndronme, insulin resistance and

ener al al dost eragne-rel at ed t get or an da
Step 2. G487 ety S oneb ek Q- N L ARG 47 e gl apirolz
benzofu%%'-} 3'Ipﬁ),a,t,1uy,§]_ Bre/f1tmo, €ex vivo or in vivo. In sone

nbodi nents, an ex vivag.cell can be part of a tissue
sanple ex0|sed fro an(arganlsn1such as a manmal . In

sone enbodi ment s, I NAVi to ﬁﬁ éoaﬁn be a cell in a
cell culture. In e enbodi 3 in vivo cell is
acell living in an ofganis as a mammal . I n sone

enbodi nents, the cell \i-8lth pocyte, a pancreatic

CPehadiugg ort] ‘é&g&h@ﬁ% 0. ﬁ@%egradde%rto (aesloiutl&pmeha}l @g)xt)heﬁ 3H—sp1ro[2-

term "cont act |ng refers
benzoﬁtrhel Iirpynghdvge]tldgeewdxelatedﬁ Oignti- T aumesd) lﬁme@ﬁ'i“éélqoﬁﬂa)rﬁnﬂ rﬁhe mixture

was stu:red un? r a%y?}t%@lr?l%all@{;h {op 4&%33&%%%&%‘2&10150 Th&¥ATRELwere ren%oved under

cont act enz a conmpound
vacuunt dné therrmatuel\ms dnsmiVQﬂldesceNmetﬂEdﬁQ%mbi godt(1 O+ -gamphorsulfonic acid

(36g, ESO {IROU d cetc‘%nW%leRﬁ@ ﬁﬁzgvaé {11%1? EIB\'vgfL}dHéa 2880 P@?Aﬁb%ﬁhng%r 1 h, the

as wel
precipiiae, wak diltcezdampshed witht bt ansionijrils, @W@dﬁ@l affprd the desired enantiomer

(CSA s%lﬁ\régggvh epsolhla P78 %@W'Ecwtfy rl'(;ﬂ)ﬁkl—ﬂ’“ cel lular or

preparaft’i on contalnlng I bHSD enzyne.
As used hereln the term"individual"™ or "patient,
S 3used interchangeably, refers to any ani mal, including
mammal s, preferably mice, rats, other rodents,
f]@Nb)lﬁSpro@OgBylammé €50 ;ﬂ.\g\/lOrBemmobMals eqded tree prixthwg rof dphenprybenzoic

i QSIS0 IRl BLEOSGAT G BUIBRS, 3Rt el .-

pyrrolidif]- 33-&% anmoynt) of @C]I i vemg, 0. 01 mmol) and benzotriazol-1-

yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP) (57.0 mg, 0.13 mmol) in DMF
(0.5 mL) at room temperature and the reaction was stirred for 5 h (HPLC completion). The product
was purified by prep-HPLC. LC-MS: 386.1 (M+H)".

Example 2
1’-(3-Phenoxybenzoyl)-3H-spiro[2-benzofuran-1,3’-pyrrolidin]-3-one
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conmpound or pharnmaceutical agent that elicits the
bi ol ogi cal or nedicinal response that is being sought

WO p00a/053785ue, system ani mal, individual or huP@mUR2008041763
researcher, veterinarian, nmedical doctor or other

ﬁ’l]\l’ ﬁ'ilﬁ;dp%byl Yﬁ%’la@rﬁné ned UQJ?S OQ%nemﬁﬁl) MRiE Afled NS the mlxture of 3-
pr event | ng di sease,; for exa

I 'ow ng mpl e
phenoxwp@@@ntacrdg (éfl di swase! awindh t(léar(ﬂrlorw@eb%@#forlﬁ &pid-3H-spiro-[2-
benzofura[ﬂqd?‘ pg/H@ille:@-oﬁEaM 1§eAr ﬁg' §.80%6kb1) And BOM{5IRRRE; 0.13 mmol) in

tion or disordér but does not yet experience or
DMF (0eff mp) ayrqomtema@rh@re@ggi thsy reagfiop tatieRdolgy S df (HIIE enmpdesign). The
product(ﬁ?@u Ay ﬁrr% IRIMIERIsE . PvMeNt | ng et abol i ¢
ro ertension, obesity, insulin resistance,
hyperglycenra hyperllpldenra type 2 diabetes,
Fkampﬁ Rdrogen excess (hirsutism nenstrual irregularity,

per andr ogeni sn) and polycystlc ovary syndrone
(1R)-I’ rpmobe@zgyl) ﬁrnsmm[Mgnqoﬁeamls?eﬁeohﬁlel—?’@nanp| e,

inhibiting a diseas condltron or disorder in an

i ndi vi dual who is e C|no or—4i spl ayi ng the

pat hol ogy or synpt 0 olsease condi tion
or disorder (i.e estlno : '--r devel opnent of

t he pat hol ogy and/or synptonaio pgy) such as
i nhi biting the devel opnent of meabolic syndrone,

ertensi.on, obes "
ﬁég &)lapwg nv%'ag preﬁypersFlrigrPro %#ﬁhrgsn antal%gdu§ goa%&ﬁzglg leSLC -MS: 370.0/372.0
(M+H)'andr ogen excess (hirsutism nmenstrual irregularity,
hyper andr ogeni sn) or polycystic ovary syndrone (PCOS)
stabilizing viral load in the case of a vira
Emampkmrection and (3) anel i orating the disease; for

ar)-1TE R el 3t B - bdeh%oe?fag.h 5 gwohhgl:fsp ag: sor der

pat hol ogy or S’ onatolo- W t he di sease, condition
or disorder (| hée pa gy and/ or
synpt omat ol ogy) ~Suc as\-- reasnag t Re -verity of

nmet abol i ¢ syndrone, hypertenS|on,0e\:S|ty, insulin
resi stance, hyperglyceni a, hyperlipidem a, type 2

Stepl. %k?gngEWkggq;ngeggxceZ%@%F W%%gﬁdﬁkgaﬁgéé{?% ovary

syndronme (PCOS), Iomerlag viral _load in the case of
a viral infection Pr C& mul ati ons and
Dosage Fornms When enpio ed 2 peuticals, the
conmpounds of the invention can @e/adm nistered in

This compound was prepared using procedures analogous to example 1. LC-MS: 310.1

(M+H)".

Step 2.

’ A mixture of (1R)-1°-(4-hydroxybenzoyl)-3H-spiro[2-benzofuran-1,3’-pyrrolidin]-3-one (10.0
mg, 0.03 mmol), benzylbromide (8 pL, 0.06 mmol), potassium carbonate (14.0 mg, 0.1 mmol) in
DMSO (0.5 mL) was stirred at 120 °C for 2 h (HPLC completion). The product was purified by prep-
HPLC. LC-MS: 400.1 (M+H)",

Example 5
(1R)-1'-{4-(Cyclohexyloxy)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one
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the form of pharmaceutical conpositions. These
conpositions can be prepared in a manner well known in
wo b@epbsrsnaceuti cal art, and can be admi ni st er BCI/D$2085/041763
vari ety of routes, dependi ng upon whether |ocal or
systemc treatnment is desireéd and upon the area to be
treated. Adm nistratdo e/ Topi (i ncluding
opht hal mi ¢ and co nbNape of udi ng
i ntranasal, vaginal and rectal iXery), pul nonary
(e.g., by inhalation or insufflatiop of powders or
aerosol s, including by nebulizer; intratracheal,
iThisr eompeund wepPps e MSing @racedirrs derlaedus, to gxgimele 4 obgtMS: 392.2
(+Hy'or parenteral . Methods for ocul ar delivery can include
topi cal adm nistration (eye drops), subconjuncti val
periocular or intravitreal injection or introduction
Ekampﬁ% bal | oon catheter or ophthalmc inserts surgically
placed in the conjunctival sac. Parenteral
(1R)-1'- g4k yridin-2atexorbenzayll idbspirai?-benzetvsins 1,31-pymalitinled-peg |
subcut aneous, intraperitonea or intranuscul ar

injection or inf sio(€;| r ach an e.g.,
i ntrathecal or Eéira eNt r/cul & ‘et nf/stration.

Parenteral admlpi stration can begn/the formof a
singl e bolus dos®&, or may be, for exanple, by a
conti nuous perfusion punp. Pharmaceutical conpositions
diis Ecompouhditwas psephed Usingi weadedweinnmlagopatd expmplg 4. LC-MS: 387.1
(M+Hrinclude transdermal patches, ointnents, |otions,
creans, gels, drops, suppositories, sprays, liquids
and powders. Conventional pharmaceutical carriers,
Exam %h eous, powder or oily bases, thickeners and the Iike
Pifay be necessary or desirable. This invention also
(LR)-1'i[#cPydein-2eylaxy)eneat - 3kispicolhosiofirand 3Mpy violidiohB-ann, as
the active ingredient, one o nore of the conpounds of
the i nvention above in Xbi haptan i one or nore
phar maceuti cal | yN %ﬁ.;/lgahi_ n maki ng the
conposi tions ofﬁ} i nventi on, Cti1ve ingredient
is typically mx wi th an excipien di luted by an
exci pient or enclosed within such a<arrier in the
ffgn@hpouh® rvae peoppled  using qagedire, arabebet to pamele, 4.0LC-MS: 388.1
pother container. Wien the excipient serves as a
M+ i | yent, it can be a solid, semi-solid, or liquid
material, which acts as a vehicle, carrier or nmedium
for the active ingredient. Thus, the conpositions can
Examplf8 i the formof tablets, pills, powders, |ozenges,
(1R)-1'J3QBE3oro pRéHDOLY) Benz6y1j-3H FspiroRLie parimianHisy -pymuligingdpe
sol utions, syrups, aerosolsqas a solid or in a liquid

medi un), oi ntents conyar\i le, up to 10 %
by wei ght of the ac lvgfjgﬁ%and_

O

Stepl. (I1R)-1’-(4-hydroxybenzoyl)-3H-spiro[2-benzofuran-1,3 -pyrrolidin]-3-one

W

HO

0]
This compound was prepared using procedures analogous to example 1. LC-MS: 310.1

(M+H)".
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soft and hard gel atin capsul es, suppositories, sterile

i njectable solutions, and steril e packaged powders. In
w@e@pasi’ey a fornul ation, the active conpound PERUR®05/041763

mlled to provide the appropriate particle size prior

to conbining with the other ingredients. If the active

step 2. (R PRR R lere st e DRa 0 nert Py -0

a@tnhl)(t@reCm@UHﬂlelcﬁlﬁﬂJh&te@r(ﬂO atgb y> mtlepheaptbu@hle,actdh@s 0 mg, 0.10
particle size can be %@i ust ed ing to proyvjde a

mmol), cypds agetateai2tlment-f b pmall JEMP Qu@réo‘ﬁgt 9105 aeby piffdige @A) 1L, 0.1

mmol), E¢1%)-1 3BMr A &ﬁ%[ﬁ%ﬁ%ﬁﬁﬁ-t@f’-pwbltcﬁtk]beone (15.5 mg, 0.050
exci |ents i hcl | act ose dextrose Sucr ose,
b

mmol) yigpasiglese, chwﬂéﬁw@tOcmL) wasctEpras 50 cfy s s ptgosrhate of eptgen for 3 days.
The redRGPRABLRIdd Qioﬂ@feﬁn?eraﬁﬁ@ﬁﬁ%@fea thro@ded pal ofC@iifel UMe filtrate was

silicate, mcrocr l'ine cellul ose
concenisased igvgHoApe e Prastapievas eutifiadIby Sesp-FidlCe r LCS: 4R0.-0/4370 (MFH)"
met hyl cellul ose. The fornul ations can additionally
i nclude: lubricating agents such as talc, nmagnesi um
Example®arate, and mineral oil; wetting agents; enulsifying
' a| 98" HyPMfiflini3-one
R e ittt
agents; and flavoring age '. p¥2% 3
i nvention can bé€lfornu{at @d sg as ovi de qui ck,
sust ai ned or del g active ingredient
after adm ni strag —t® the pati by enpl oyi ng
procedures known ¥ the art. The co@positions can be
AL It
Con{%n%ﬁﬁjd x%n[l; e %831?1&1%%?)%&3%% El%glol%ﬁé:g &Qﬁn@gg LOMS: 1200/422.0
(M+H)about 10 to about 30 ng, of the active ingredient. The
term"unit dosage forns" refers to physically discrete
units suitable as unitary dosages for human subjects
Exmnﬁﬂmﬂother mammal s, each unit containing a
, t e d
R e A
a5300|at|on with a suitaple o‘arnace

al excipient.

The active conpound can QEtiV a W de
dosage range and i eney A NI ed in a

phar maceuti cal ove amount O+ will be
under st ood, howeve that the amount ‘©f the conpound

t.ual | ntnlstered Wi be det n [
oS feonnn X Mhsehar g pE ok P Pleldba o R IE b aEC Y 004220
(M+Hyt.ncl udi ng the condition to be treated, the chosen
route of adm nistration, the actual conpound
adm ni stered, the age, weight, and response of the
Examplé@i vi dual patient, the severity of the

(1R)-1'-(Biphenyl-4-ylcarbonyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one

N,N-Diisopropylethylamine (26.0 pL, 0.15 mmol) was added to a solution of biphenyl-4-
carbonyl chloride (11.3 mg, 0.05 mmol) and (1S)-(+)-10-camphorsulfonic acid-3H-spiro-[2-
benzofuran-1,3’-pyrrolidin]-3-one (1:1) {21.0 mg, 0.05 mmol, also known as [(15)-7,7-dimethyl-2-
oxobicyclo[2.2.1]hept-1-ylJmethanesulfonic acid - 3H-spiro[2-benzofuran-1,3"-pyrrolidin}-3-one} in
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patient's synptons, and the |ike. For preparing solid
conpositions such as tablets, the principal active
w0 paoesi7ent is m xed with a pharmaceuti cal excP@I/Es100%/011763
forma solid prefornulation conposition containing a
CH,Cl, (R5regs! BE(DUBanHitKé #ure kvad stERIPAHIghnd tlkeprpdueSwdit purified by prep-
|nvent qg%em referring to these prefornul ation
HPLC. &6H¥§s pro yes honobgeneous, the active ingredient is
typically di spersed evenly throughout the conposition
so that the conposition can be readily subdivided into
equal |y effective unit dosage forns such as tablets,
Exmnpguhls and capsul es. This solid prefornulation is then
divided into unit dosage farns of
(IR)- l'ﬂ%w%éﬂma%v@ se'aﬁalzﬁnﬁ?yﬂg’f% Fmrﬁl%bsvzoé%aﬁar Py'trolidltﬂo3 one
about 500 ng of the active thredlent of the present
i nvention. The tablq? pr esent
i nvention can ed pnpounded to
provi de a dosadévinrn1affo d|ng u S advantage of
prolonged action.” For exanple, the Yabl et or pill can
conprise an inner dosage and an outer dosage
Joispomeatnd Vireplepared psing mgediuf?smelogwﬁfwﬁwame énvEF e 406.1
(M+H)OVer the former. The two conponents can be separated
by an enteric | ayer which serves to resist
di sintegration in the stonmach and permt the inner
Exmnp%ql gponent to pass intact into the duodenumor to be
ayed in release. A variety of materials can be used
(1R)- l'ﬂwhéqmﬂ (eynagini Zylpxy) benyoyd|-3Hspirp Renzefues-hdiny Fiokipl-3-one
including a nunber of polymepic acids and mixtures of
cetyl
al cohol , and cal L THe"Ni gdli d forms in
whi ch the conpo and ¢ iti n‘ of the present

orally or by injection include aqueo s sol utions,

Slihiist edmppufd e pedarsy usips progcfuess Lanalogousi to estemrpieﬁsu bagVs: 422.0
(NHfDand flavored emul sions with edible oils such as

¢ottonseed oil, sesanme oil, coconut oil, or peanut

oil, as well as elixirs and simlar pharnaceutica
Ekann¥n£'0|es Conposi tions for inhalation or insufflation

Pf€ ude sol uti ons and suspensions in pharmaceutically
(1R)-1'geaciitr@bi- 3-cld qropyrieime2-yhexytrenzoytied H-epir e 2-bonzofirantlsis

thereof, and powders. The liquid or solid conpositions
pyrrolifh-3c8 Bftain suitable phar maceut i cal | y accept abl e

exci pients as desxribe enbodi nent s,

t he conposi tions lar epac oral or nasa

respiratory roudfe>

This compound was prepared using procedures analogous to example 4. LC-MS: 456.0/458.0
(M+H)".

Example 15

(1R)-1'-{2-Chloro-4-[(3,6-dimethylpyrazin-2-yl)oxy] benzoyl}-3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one
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for local or systemc effect. Conpositions in can be
nebul i zed by use of inert gases. Nebulized sol utions

worenpeloss78r eat hed directly fromthe nebulizi ng PEVUS®O041763
t he nebulizing device can be attached to a face masks

tent, or intermttent positi®e pressure breathing
machi ne. Sol utiof, sy a% oh r conposi ti ons
can be adm ni stNer or & ¥ or "nase rom devi ces

whi ch deliver the Normul atdon in m-\appropriate

manner. The anmpunt of conpound or c&gposition

admnistered to a patient will vary dependi ng upon

vithést compound iwag preplarethbsingarecgdurespmalogpys 6a exagipletdy d-C-MS: 450.1/452.1
(NH%Uadninistration, such as prophyl axis or therapy, the

state of the patient, the manner of adm nistration,

and the like. In therapeutic applications,

ositions can be adnm nistered to a patient already

Exmnp%ﬁ%?ering froma disease in an anount sufficient to
(1R)-1'd2iGhlao-4e(guinexalin-Jophoxy) binizgy b3 Hepiro R2Hkengafpysndnd -pyfrofifdin]-3-one

di sease and its conplicationg Effective doses wll

depend on the di sease  conditillon/bgi ng eated as wel |

as by the judg OThe A i pg™y| ipni ci an

dependi ng upon flacigrs suck as thesgverity of the

di sease, the .F wei ght a 4 general\condition of the

patient, and th i ke. The conpositi&hs adm ni st er ed

to a patient can be in the form of pharnmaceutic
- Jdipreamerneriys aessued Buks Ripssdwes amlogeisdy ﬁ’&&&’ﬁeﬁ- &r@v@aﬁn-”“m

(v+Hybe sterilized by conventional sterilization

techni ques, or nay be sterile filtered. Aqueous

sol uti ons can be packaged for use as is, or
ExampleyPPhi i zed, the lyophilized preparation being

conbined with a sterile agueous carrier prigr to .
(1R)-1'3rf Herer4-@yripvdinprdoxypegroyliiH-spir dhsezoftrand Sxpyyplidin]-3-one

typically will be between 3@nd 11, nore preferably

from5 to 9 and RPStoP ar al| to 8. It wll

be understood t aﬁTﬂse cer ne foregoing

exci pi ents, carligns, or stabilizeeg will result in

the formati on of "pharmaceuti cal sal The therapeutic

dosage of the conpounds of the present invention can

VEhiycompowddvas grepared pgig mresdrbanaiqgausia exampin b rLde: f1og.1/424.1
(NH%D“hiCh the treatnment is nade, the manner of

adm ni stration of the conmpound, the health and

condition of the patient, and the judgnent of the
Emanqﬁ§ﬁ§cribing physi ci an. The proportion or concentration

0

a conmpound of the invention in a pharnmaceutica
(1R)-1'e{#n[pﬁbémilioeﬁﬂgmpyﬁn@din—Z-yl)oxy]-2-chlorobenzoyl}-3H—sp1r0[2-benzofuran—1,3'-

pyrrolidinj-3-one

This compound was prepéred using procedures analogous to example 4. LC-MS: 455.1/457.1
(M+H)".

Example 19
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dependi ng upon a nunber of factors including dosage,
chem cal characteristics (e.g., hydrophobicity), and
wa b@ensirse of adm ni stration. For exanple, thePCT/US2005/041763
conpounds of the invention can be provided in an
(1R)-1' 4@@%&490&&1@0 i@ adin- 2yl 681 benebylf-BARpHONIRLAfRGnAPUL
.1 to about 10% w v of the conpound for parentera
Py““mﬁﬂh%ﬁgﬁratlon. Sone typical dose ranges are from about
1 ng/kg to about 1 g/kg of bddly wei ght _per day. In
some enbodi mept s, athq? angé n about 0.01
nmg/ kg to about kowf/bod et per day. The
dosage is likely tdeepend<gn suclho <riables as the
type and extent of progression of thg,disease or
di sorder, the overall health status of the particular
patient, the relative biological efficacy of the
GRRAROHARING SaSilefifled dsRi P c8dUrQinAbedul & SXmpIRI4EMC-MBIUE6.0/458.0
Jts route of admnistration. Effective doses can be
(M+H)’ext r apol at ed from dose-response curves derived fromin
vitro or aninmal nodel test systens. The conpounds of
the invention can also be fornulated in conbination
Examplgi20h one or nore additional active ingredients which
(AR)-1' ‘"{é‘%h'ld}ﬁ '4L[F’fﬁclﬂ6% _SH3LARS SHb LA BlnBAeRH-spHE2-Bihzofuran-1,3'-
ti-viral agents, antibodi'es, imune suppressants,
yﬂﬂh@nbﬁﬂnhflannatory agent s and the Iike. Label ed
Compounds and Assay thhods Another aspect of the

present |nvent|on ehed ypounds of the
i nvention (ra f uor-s s dbel ed, etc.)
t hat woul d be us f not onky in rgdlo-inaging but

al so in assaysN b h in vitfo and in\yivo, for
| ocal i zi ng and &ﬁaHtltatlng the enzy in tissue
St%imt)ﬁtﬁ unkl Wk BRbAEd IHERRocedies dndlo d)LQQ@&)dafn)élemg 1ld-gsnais.0/498.0
by in %ltlon bi ndi ng of a abeleé compound
(M+H)'Accor di ngly, the present |nvent|on i ncl udes enzyne
assays that contain such | abel ed conpounds. The
present invention further includes
Exmnm%%hopically | abel ed conpounds of the invention. An
(IR)-1'- {h%ﬂh&g I Rt’ts diordPyrazidslifoxy ARELGH-31E-PPS Bensofurdn-1,3"-
npoun the i nvention whereé 'one or nore atons are
pynﬂhdmbﬁamed or substltuted by an atom having an atomc
mass or mass numnber di f fer entof romthe atom c mass or
mass nunber t icall 4 e., naturally

occurring). ?ao\ ucl|o- “hat /may be
|ncorporated |n unds o& t he ppesent invention
i ncl ude but are ndt Ilntted o 2H (aNso witten as D

for deuterium, 3H (also witten as for tritiu R?
165, coﬂa@@ndm,pre:pm using procedures analogous to example 4. LC-MS: 496.0/498.0

(M+H)".

Example 22
(1R)-1'-(4-Bromo-2-chlorobenzoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one
O
Br ‘Q)L N

Cl

38



10

15

20

25

15N, 150, 170 180 , 18F, 35S, 36C, 82Br, 75Br, 76Br,
77Br, 1231, 1241, 1251 and 1311 . The radi onuclide
WO b@b/05351 ncor porated in the instant radio-| abRCBUS2005/041763
conmpounds wi |l depend on the specific application of
tThatcompslind-wad pRpadd eaERetdture:MialogXaPt-ampledl. liGYMS: 10600/407.9
receptor |abeling and conpetition assays, conpounds
(M+H)t hat i ncorporate 3H, 14C, 82Br, 1251 , 131 |5 35S or
will generally be nost useful. For radi oi nagi ng
applications 11C, 18F, 1251, 1231, 1241, 1311, 75Br,
Exampleg3, or 77Br will generally be nost useful. It is

(1R)-1'L{Mﬁﬂ&bm@#dﬁﬂiz-@lo}ﬁ)m&@yl]-aHEHpﬁd[zcwmumi'-'l,3'spyarolidin]-3-one

conmpound that hasg_i ncorporated at | east one
radi onuclide. |nys® Oenbodinents the radionuclide is
sel ected fromth op con®isting O 3H, 14C 1251

35S and 82Br. In sone : e, | abel ed
conmpounds of the pres L€ tain a
fluorescent |able. Synthet
radi o-i sot opes and fluore els into organic
conpounds are are well known in the art. A | abeled
cvmenmpguest weh Srapprod HEing RrqeedEirsoaloBsdg, example 4. LC-MS: 422.0
(NH}UfIuorescent-labeled, etc.) can be used in a screening
assay to identify/eval uate conpounds. For exanple, a
new y synt hesi zed or identified conmpound (i.e., test
ound) which is |abeled can be evaluated for its
Exmnéﬁﬁqnty to bind a 11 bHSDI or MR by nonitering its
(1R)-1'e@rfoeinobeazoyin3spiral2ibenzofman-lehynelidin3weeh the | |
bHSDI or MR, throughtrackigg the | abeling. For another
exanpl e, a test abe be eval uat ed
for its ability t&r bi Ndi sg anot her conpound
which is known to bind to | | or MR (i.e.
standard compound). Accordingly, he ability of a test
conmpound to conpete with the standard conpound for
bitid bamgpotnnd tWae prephilstHSBhg prockaiirel prabozbys wosxemplgt bs HCMS: 309.1
its binding affinity. Conversely, in sone other
screeni ng assays, the standard compound is | abl ed and
test conpounds are unl abel ed. Accordingly, the
E lﬁgﬂfentration of the | abled standard conpound is
xam tored in order to evaluate the conpetition between
4-FluotdIN- {8 {@reka+10H Stigpine {2ebemackurde 1,8 eprrddinddimd, and t he

rel ati ve, bi ndi affinity of the test conpound is thus
shearkggyptelyy ey midd ’ P

o
. <> % o
HNQ/”\N

(M+H)

0]

This compound was prepared using procedures analogous to example 1. LC-MS: 431.1

(M-+H)"

Example 26
tert-Butyl 4-(3-chloro-4-{[(1R)-3-0x0-1'"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate
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Kits The present invention also includes

phar maceutical kits useful, for exanple, in the
wWoe@avsest or prevention of | | bHSD - or MR- aRGDUBBD®C1763

di seases or disorders, obesity, diabetes and other

di seases referred to herein ”h@h i ncl ude one or nore

cont ai ners cont af n@“h p z a

conprising a &“‘ ut iNa

conpound of the @nventron.

include, if desired, one or

conventional pharmaceutical kit conponéhts, such as,

far nﬂ!»tﬂtﬁpd)fe(lR)dn@&jrdSlﬁdS-S WMok dbeRAd@l) GH-sPR6[8- benzofuran—l ,3-pyrrolidin]-3-

ept abl rriers, additio
one (RN 53 plepiEE 6o et gt eorsive €24 me
0. 0012§)I<md1) eddrum rérpButatille (2B NSig, 0OL24NSo]),§all4W0Im a&:tdt@@@mlﬁ Q)fooooz.oo

i ndi c i es of t he conponents
mon) §3 LB yephort PR RL DS ot aeirplitG, ag o, dessap b then
chargeg u\mdehtrdgeﬁ e theMnXﬂuﬂ:szIs%dé‘cDW@ﬁ@ﬁie% 0 GAl 0V5$ ‘ﬁldl’)eand (tjhe resulting

The i nvention w || be describ
mixturg g sraived Bodf & FﬂhB;?“WHSF BitS RSt itftp ceaaisrmd cidifige With 1 N HCI
(the pH olab atjusngl @XBYPITRS prateet fak @k@Mdtel GFithi dilyll 58dia8, iWBhed with water and

brine, B e 0 B AR it e ety e pe e purfid
by ComeiElagel@hgavishalH,el ¥edfanBlomaki MbOR s ar @umed: 81 5.1 \Wi-ait,
can be changed or nodified to yield essentially the
same results. The conpound of the Exanples were found
Exmnﬂ@ZTnhibitors of 11 bHSDI and/or MR according to one
pr f.the assays provided herein. EXAMPLES
(1R)-1 léo- -pmel azin-I-ylbenzoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one
dmyd&NMondé Phenoxybenzoyl ) - 3H spi r o[ 2- benzof uran-1, 3' - pyr
rolidin]-3-one Stepl . Benéyl 3-oxo-1 "H
SFLsplro[Z benof uran-1, p roI|d|ne -1
' carboxyl ateTo a,fsol tlo pdobenzoat e( 8. 8
niL, 0.060 nol) |n_y F 3 g C was slowy
added a sol ution of isopropyl magnésiAim bronide in THF
(1.0 M 66.0 nL) and the mxture )» stirred bel ow
-50 Cfor 1 h. A solution of
blerBptyl 3- oxop‘ir(%@llqr@rﬂﬁé(lw @Ko M Athspiro(2-tenzgfurgn- 168 -pgrolidin]-1'-
yl]carb@?%]lpphbrﬂrl)-'p—lﬂgraﬁ%g-rlanmﬂ)yl%@% asiAgdo bEbob N eno b@lgfaré'& & %1% le 26) in
reaction m xture was Stirred be F
methanzl W 5 mhbwa%%qddﬁth\haéroe@redﬁw@ ipyy.4dircareddiftMoh0@ L) at rt for 3 h.

The vobiled Wb ELmN¥HG-agH eRy %hesr@élwe'@{g RBHuidRerheRY! 1rr%sﬂzge to afford the

m xt ure was extracted Wwth h acet ate severa

desirediprofpet: LEMSedl2A BedDext r act was

Example 28
(1R)-1'-[4-(4-Acetylpiperazin-1-yl)-2-chlorobenzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-

one

Acetyl chloride (3.2 uL, 0.000045 mol) was added to a mixture of (1R)-1'-(2-chloro-4-
piperazin-1-ylbenzoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one (7.5 mg, 0.000018 mol,
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washed with water followed by brine, dried (NaSO 4),
and concentrated in-vacuo. The product was purified by
w@ovbioFd78sh el uting with hexane/ et hyl acet at e. PC/E82085/041763
[(1S)-7,
prepared/as@ik £¥BH1098)-add ox0Biiseyeb@ERy1@mibl e PLE,10-0000 et biF fesadiwitd (0.5

c acid_- (Il 3H-_spi.raf 2- . . .
mL, O-Obeﬁﬁog\&ﬁeﬁwﬁﬁgﬁ ﬂﬁvﬁP&rlF-dfhﬁ FLude FRgiop miyfyremugs PUTid Ry SreP-LCMS
to affordté B&ied prodoct. OLGMS) 49as (MeadEd to a sol ution of benzyl

3-oxo-1"H, 3Hspiro[ 2-

benzofuran-1, 3" -pyrrolidine]-I'carboxylate (5.0 g,
Exampll595 nol ) in nethanol (100 nmi) and the m xture was

tirred under ,a hydroge e]e) or. 4 h
(1R)-1'; &%ﬁ{il"é‘t tréfrpropishyinRaratip qe‘fﬁﬁxﬁw&p F’E‘nsa\'f@az B*fi’a%%%"%bﬁum
pyrroh(ﬁﬂ]dg,_bﬁ)@ resi due was di ssolved in acetonitrile (200 nli)
d (1S)-(+)-10- carrphorsulf%;uc acid (3.6 g, 15.5

mml) in acetopitrile (20 Owas then slowy added at
50 C. After sti N@\f\‘or tate was
filtered, wash witly co cet'ﬁ LT and dried to

afford the desired enantiomer (CSAO t) as a white

solid (4.73 g, 41%9. LGM : 190.1 (MsH) +. Step 3.

N, N-Di i sopropyl et hyl am ne (50 nL, 0.3 nmol) was added

his scomipsundr asoreppreg HISHBXYBRNYIST @NalePEs {ooexampley. . oLC:L MS: 4682
(M +H)+mml) (1S)-(+)-10-canphorsul fonic '

aci d- 3Hspiro-[ 2-benzofuran-1,3" - pyrrolidin]-3-one

(1 1) 42.1 ng, 0.01 mmol) and benzot ri azol -
Examp% gxytris(dimethyl am no) phosphoni um

exaf | uor ophosphate (BOP) (57.0 3 mol) in DWVF
(R)-1’ 1{4}(46BMy)ylamera@mrﬁ-rlbapélomwéoyéln&lﬁme)l%awfwnﬂéspymhdml -3-
stirred for 5 h (HPLC con‘pl et| on). The product was

one

purlfl ed by prep-HPLC. LC-Ms, 386.1 (M+H) +. Exarrpl e 2
- (3- Phenoxybe zoyI) 3H-5| oo[2 benzof uran-1, 3' - py

I‘I‘O|Idln] 3- one (50rrL 0.3

nol ) was ad ed m : oxybenzoi c

acid (22.5 ng, O. mml) (IS) (+) d.0-/Ccanphor sul foni ¢

aci d- 3Hspi ro- [2 benzof uran-1, 3' - py rI|d| nj - 3 one

(1:1) 42.1 ng, 0.01 mol ), and BOP (5770 ng,

| JonipurdMFay frefBral Ysiregt procimmes enghegont tr @iaamtb 2fh eLC-MS 482.2
(M+H)+react| on was stirred for 5 h (HPLC conpletion). The

product was purified by prep-HPLC. LC-Ms: 386.1

( MtH) +.
Example 31
(lR)-l'-{2-Chloro-4—[4-(cyclopropylcarbonyl)piperazin-l-yl]benzoyl}-3H-spiro[2-benzofuran-

O
<R¥NN
N

This compound was prepared using procedures analogous to example 28. LC-MS: 480.2

(M+H)".

1,3'-pyrrolidin]-3-one

Example 32
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Exanpl e 3
(lif)-1"-(3-Bronobenzoyl)-3H spiro[2-benzofuran-1,3" -p

W@ e006l053I5] - 3- one Thi s conmpound was prepared UBCTYS2005/041763
procedures anal ogous to exanple 1. LC-Ms: 370.0/372.0

Methyl @\ dhibro- -$ofo-{'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
o l\(tk -[4 Eéﬁ@yl oxXy) benzogl ][ 3H spi ro[2 t%nzof u]r an-1,3'

yl]caerW}lppglmlmlwazngh@arg?%qte (IR -1

- (4~hydr oxybenoyl ) - 3H-spi r - benzofuran-1,3" -pyrroli
din] -3-one Thi © comr@%\re redusj ng procedures
anal ogous to ex e N : . +. Step 2. A
mxture of —0 “—/
(1'i?)-r-(4-hydroxybenzoyl)-3Hspir - benzofuran-1, 3" -
pyrrolidin]-3-one (10.0 ng, 0.03 nmol P, benzyl brom de

(Iﬁlsn%ompguﬁ%wgaage%%gﬂso@}uﬁgﬁ &g?se 542 %x%gﬁ)%e% QC his: 4702

(M+H)'(HPLC conpl etion). The product was purified by prep-
HPLC. LC-Ms: 400.1 (MtH) +. Exanple 5

(li.)-1"-[4-(Cycl ohexyl oxy) benzoyl ] - 3H spi ro[ 2- benzof u
Examplea®d- | , 3' - pyrrolidin]-3-oneThis conpound was prepared

Ethyl 4-;@{3EEAPD.a.gggg)gsf.gfoéﬁggiﬁgﬁvaz.tbgnz%mgp.hsv.ﬁyraoﬁaihﬁv- 392. 2
Y“°arb9“>"}MP%“IW*@M-MMWbenzoyl ] - 3H spi ro[ 2- benzof ura

n-1,3 -pyrrolidin]-3-one Thi @, compound was prepared
usi ng pr ocedureg anﬁl_qgou xanpl e LC-Ms: 387.1
(MH—I)+ Exa N/ N

-)-1"-[4-(Pyr @n 22 yloxy nzoyﬁl 3H r o[ 2- benzof ur
an-I , 3" -pyrrolidin]-3-one This conpgeugd was prepared
usi ng procedures anal ogous to exanple'd. LC-MS: 388.1

This compound was prepared using procedures analogous to example 28. LC-MS: 484.2

(M+H)".

Example 34
Propyl 4-(3-chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
ylJearbonyl} phenyl)piperazine-1-carboxylate

Cl
SR i
<, >—N N N
o ./

6]
This compound was prepared using procedures analogous to example 28. LC-MS: 498.2

(M+H)".

Example 35
Isobutyl 4-(3-chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yljcarbonyl}phenyl)piperazine-1-carboxylate

Cl
A i
NN N
N
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(MrH) +. Exanple 8 (I R-I "-[3-(2-Chlor
ophenoxy) benzoyl ] -3H spir of 2-benzofuran-1 , 3" -pyr r
W@IZ(iOdA'OSﬂﬁB- one Stepl. (IR -I PCT/US2005/041763
- (4- hydr oxybenzoyl ) - 3H spi r o[ 2- benzof uran-1, 3
"ThRYEonQPoldl Wk T’ﬁ’e@dﬁ&i Ud1hS proediRRY ARhINRSS S emfpedws LOgVIS: 512.2
Jprocedures anal ogous to exanple 1. LG Ms: 310.1
(M+ H)(M+H)+ Step 2 . (IR)-1
-[ 3- (2- Chl or ophenoxy) benzoyl | - 3H spi r o[ 2- benof uran- 1|,
3' -pyrrolidinJ-3-one A mxture of 4 A nol ecul ar sieves
Exampleff§ ny), 2-chl or ophenyl boronic acid (15.0 ng, O0.10
(1R)-1' I’{Mﬂloro@[ﬂf(btﬁrﬁﬁl%@l)@ d{el?azﬂl( ggqbe(ﬁz@il} sn}nbbro[z;ﬂéhmu(a&-l@s
pyri di ne :
PY”“h§F457“$ - (3- hydroxybenzoyl) 3H- spi r o[ 2- benzofuran-1, 3'
-pyrrolidin]-3-one (15.5 ng(n 050 nnDI) in nethylene

chloride (3.0 Nk) sti d at mder an
at nosphere of(b%ygen
cooled to ro enﬁerétur and f|

ption was
hrough a pad
of Celite. The filtrate was concentT3 ed i n-vacuo and
the product was purified by prep-HPLCO LC ME:
ik é’(‘“ft’%@ftd%%%’% et BB ie amlorps 4y cmple 38 LCMS: 5041
(Nﬁfﬂfuran |, 3" -pyrrolidin]-3-one This conpound was
prepared usi ng procedures anal ogous to exanple 8.
LC-Ms: 420.0/422.0 (M+H) +. Exanmple 10 (I R -1 '-
Examp|e337( 4- Chlorophenoxy)benzoyl] 3H spi ro[ 2- benzof ur an-|
' | ' '
tert-Bu A i4 ggbﬂiedi d{fﬁlﬁi?}%xg %1 -‘gﬁ sfm‘&ﬁrﬁéﬂ ra\ﬂglis,S Edé_?%gﬁﬁﬂi 1

anal ogous ' to exanpl e
yl]carbdﬁﬁl}[ﬂienﬁlnnp)arqmq-l}-earlﬁxﬂm| e 11
(IR)-I - (Bi phenyl - 4-yl car bon Ib 3H- spi r o[ 2- benzof ur an-
l,3" -pyrrolidinP:3-grme, N, =R i §op coyla vyl am ne (26.0
nL 0.15 mmol W%SN dd d : bi phenyl - 4-
car bonyl chl ofi@e (
(1'S)-(+)-10- nphorsulfonlc aci d- 3 N ro- [ 2-

This compound was prepared using procedures analogous to example 26. LC-MS: 492.2

(M+H)".

Example 38
(1R)-1'-(2-Methyl-4-piperazin-1-ylbenzoyl)- 3H-sp1ro[2 -benzofuran-1,3'-pyrrolidin]-3-one

dihydrochloride
o]
HN N N
./

o)
This compound was prepared using procedures analogous to example 27. LC-MS: 392.2

(M+H)".

Example 39
Methyl 4-(3-methyl-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate
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benzofuran-1, 3 -pyrrolidin]-3-one (1:1) {21.0 ng, 0.05
mol , al so known as [(IS)-7, 7-di net hyl -
W@x@bi0s3761 o 2. 2. 1] hept -1 -yl ] met hanesul f oni ¢ acPcI/US2005/041763
3H spiro[ 2-benzofuran-1, 3" -pyrrolidin]-3-one} inCHd 2
(0.5 niL) at 0/0C and the fixjure was stirred
over ni ght and Y he /prsadu y prep- HPLC
LC- MB: 370. 1. + N e
(IR -1"-[2-Fluoro-4-(pyrazin-2-y enzoyl]-3Hspiro
[ 2-benzofuran-1,3" -pyrrolidin]-3-on&\This conpound was
prepared usi ng procedures anal ogous o) exanpl e 4.
HGisMompdia. as( plrdredtusidgx proeidered 3nalogous to example 28. LC-MS: 450.2
(IR -1"-[2-Chloro-4-(pyrazi n-2-yl oxy) benzoyl ]-3Hspiro
(NH{D[Z-benzofuran-l,3'-pyrro|idin]-3-one Thi s conmpound was
prepared usi ng procedures anal ogous to exanple 4.
C—I\/B 422 0 (MtH) +. Exanple 14
Exmnpk -{2-Chl oro-4-[(3-chl oropyrazi n-2-yl ) oxy] benzoyl
Ethyl 4}(33ﬁhs>pJ'4r{mlﬁ)-bmaqu,snmpiro[a bengftranti,8lipylroBdimpd’-Thi s
u ared ysi ng procedures anal ogous to
Yllcarba&bgﬁ’&‘ﬁ‘& A"PeE . 2’8’.‘38? 958. 0 (MrH) +. Exanple 15
(IR -1"-{2-Chl §ro-4-[(3, 6-di net hyl pyrazi n-2-yl ) oxy] ben
zoyl }- 3H spi rol/2- benzofurar lg 3" -
pyrrolidin]-3- ne euw S ar ed usi ng
procedures an us @ mpl & 4: . 450.1/452. 1
(MrH) . Exanpl 16
(IR -1"-[2-Chl oro-4- (qU|noxaI|n 2- ylcﬁy)benzoyl]-SH-sp
i ro[ 2- benzofuran-1, 3" -pyrrolidin]-3-ohe This conpound
\iRhss mn@pmrdedawmiepgecpusmgspltmedsreamaal@@@a@ eonpleaipl &CAMS: 464.2

(M+H)J.'C_ MS: 472.1/474.1 (M+H) +.

=0

Example 41
Propyl 4-(3—methyl—4-{[(1R)-3-0x0-1'H,3H-spiro[2—benzofuran—1,3'-pyrrolidin]-1'-
yljcarbonyl}phenyl)piperazine-1-carboxylate

SR 1
>/—N\__/N N

o)

This compound was prepared using procedures analogous to example 28. LC-MS: 478.2

(M+H)".

Example 42
Prop-2-yn-1-yl 4-(3-methyl-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate

SUINAR i
>~N\_/N N
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Exanpl e 17
(IR)-1"-[2-Chloro-4-(pyrimdin-2-yl oxy)benzoyl ] -3H spi
wo ofogiokeszof uran-1, 3" -pyrrolidin]-3-one This cPapUs2eds/041763

was prepared using procedures anal ogous to exanpl e 4.

L ChivBom@aQuRd 1w a4 2ptepshredMisi prodeshanp hrealdbBus to example 28. LC-MS: 474.2
(M+Hﬂ R -1"-{4-[(4- Am no-5-fl uoropyri m di n-2-yl)oxy]-2-chl

or obenzoyl } - 3Hspi ro[ 2- benzof uran-1, 3' - py

rrolidin]-3-one This conpound was prepared using

rqeedures anal ogous to exanple 4. LC-MS: 455.1/457.1
Exam@ﬁl—b +. Exanmple 19(1 -1 '- -Chloro- chloropyrimdin
Isopropyl 4@ymétbplz4{{(1R)-Ibxpl 'HIH-érvfs bezaturan-1,3"-pyrrolidin]-1'-
rralidinl -3-one This npound was prepared using

earB B Bros e Gl G B b p e 4oL VB 456, 0f 498, 0

(M+H) + Exanpl e\ 20

(IR -1"-{2-Chl of 0-4-[ (6-chl 6r @ 9H puri n- 2-yl ) oxy] benzo
yl }-3H spiro[ 2- eygf_w - rofTeN n] - 3-one This
conpound was pr€paked’ uskng/ pr oty al ogous to

r
exanple 4. LC 95: 496. 0/ 498.0 (MrHp_+/ Exanple 21
(IR -1"-{2-Chloro-4-[(6-chl oropyrazi n.2-yl)oxy] benzoyl
}-3H spiro[ 2- benzofuran-1,3" - pyrroli o n] -3-one This
c hip oemebund svas rregrared dising ipnegegurercadioges tarraboglo 8. tloC-MS: 478.2
(M+H)e_xarrpl e 4. LG Ms: 496.0/498.0 (M+H) +. Exanple 22

Example 44
Isobutyl 4-(3-methyl-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl) piperazine-1-carboxylate

B o
O

0
This compound was prepared using procedures analogous to example 28. LC-MS: 492.2

(M+H)".

Example 45
(1R)-1'-{2-Methyl-4-[4-(methylsulfonyl)piperazin-1-yl]|benzoyl}-3H-spiro[2-benzofuran-1,3'-

pyrrolidin}-3-one

QM
=5-N N
AN

This compound was prepared using procedures analogous to example 28. LC-MS: 470.2

(M+H)".

Example 46
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(IR -1"-(4-Brono-2-chl orobenzoyl )-3H spiro[ 2- benzof ura
n-1,3" -pyrrolidin]-3-oneThis conpound was prepared
wa@gioegspsocedur es anal ogous to exanple 1. LC MXT/US2005/041763
406. 0/ 407.9 (M-H) +. Exanpl e 23
(1R)-1'({h-f@-(dthylléﬁfogjli)ﬁﬁ)@faérn(wr-me@ﬁﬁbéﬂzey{yémpi&@nlﬂeni’dfh&m1r,33-
[2-benzofuran-T, 3" -pyrrolidin]-3-one This conpound was
pyrrolidipk$raned usi ng procedures anal ogous to exanpl e 4.
LC-MS: 422.0 (M+H) +. Exanpl e g4
(1R -1"-(4- Anmi Robenzoy! ) A3/ s
rrolidin]-3-o0ReESTN s torpoynd e
procedur es anal\ogous to exanpl e
(MrH) +. Exanpl e 25
A- Fl uor o- N-{4-[ (3-oxo-1"' H, 3Hspi ro[ 2-Benzofuran-1,3' -p
Yithis Qomflbitld- Was piépar&uiisanptbdedinee aydldgotieozaninges Ihi EC-MS: 484.2
conpound was prepared using procedures anal ogous to
(M+H)exanpl e 1. LC-MS: 431.1 (MrH)+. Exanple 26 tert-Butyl
4-(3-chloro-4-{[ (I R -3-0xo0-|"H, 3H spiro[ 2- benzof ur an- |
3' -pyrrolidin]-I"-
ExamP!FI“Fcar bonyl } phenyl ) pi per azi ne-| ~car boxyl at eA m xture
-1'94-(4-A cetylpiperazin-1-yl)-2-methylbenzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-
(R ?I i(?) - Ity-p(p4- br orrg-)Z- chl )(;r obe%;oyl )p- 3%—!— spi ro[ 2- benzof |
on¢  jran-|,3 -pyrrolidin]-3- one (407 ng, 0.00100 nol,

prepared as exanple 22), fe&?tgbutyl

pi perazi ne- 1- c&r boxyhat @224| ng;—0. @&IR0 nol ), sodi um
tert-hut oxi de , @ 40 | adi um acet at e
(6.74 ng, 0.0000300 nol) and a

2- (di-frt-butyl phosphi no) bi phenyl {895 ng, 0.0000300

nol ) was degassed and then charged wi h nitrogen. To

e dBmpoli® waa prepatee dsidg grockidoraneal¢gbud td mtampl 0% 1 LEBVS: 434.2

and the resulting mxture was refluxed for 16 h. The
M) i xture was poured into ice-water and acidified with 1

N HO (the pH was adjusted to ~3). The product was

extracted with ethyl acetate, washed with water and
Example 48

(1R)-1'-[2-Methyl-4-(4-propionylpiperazin-1-yl)benzoyl] -3H-spiro[2-benzofuran-1,3'-

O / \
N N
2;
This compound was prepared using procedures analogous to example 28. LC-MS: 448.2

(M+H)".

pyrrolidin]-3-one
@)

Example 49
(1R)-1'-[4-(4-Isobutyrylpiperazin-1-yl)-2-methylbenzoyl]-3H-spiro [2-benzofuran-1,3'-

SR i
‘%N N N
\_/

pyrrolidin]-3-one
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brine, dried over Na2SC , filtered, and concentrated

under reduced pressure. The product was purified by

w@evbioFd7ash el uting wi th CH2C 2/ net hanol ( max. POEOE2005/041763

5%9. LC-Ms: 513.1 (MHH) +. Exanpl e 27

(hiR)compoitnd- fk Gefired- Wirfgepradkitied aial ez QYéxamBld- 2Pi LOMS: 462.2

.benzofuran-1,3" -pyrrolidin]-3-one diliydrochloride
(NHH)tert-Butyl 4-(3-chloro-4-{[(1R) - 3-0xo0-1H, 3H spiro

[ 2-benzofuran- 1,3 -pyrrolidin]-1"-

%Iécarbonyl}phenyl)piperazine-l-carboxylate (0.490 q,

Examplg 5300997 nol, prepared as exanple 26) in nethanol (0.5
1R)-1'114-)4- U8 % 1dpk S @b oyl BipBya@inOD -2 Ghétib oy 1 3, shird [ 20keapduran-
( ') 4?Qﬁ?.%ﬂ)wg?ﬁpt for %mh. Tﬁg volya?ilesgj vv[ere
1,3-pynirelifigletioP6- vacuo and the residue was dried under

reduced pressure to afford yhe desired product. LC Ms:

412. 2 (M+H) +. anpl e\ 28

(IR)-1"-[4-(4- etNM'\ben-lm 1)

H-spi ro[ 2- benzgf uran-1, 3' - pyrrol i'dgn]

chloride (3.2 uL, 0.000045 nol) was

of (IR -1"-(2-chloro-4- ©

ThResoapbind wid preprralybising3plosidines pixdpony af enazpld 28" LOYB: 460.2
_ Lolidin]-3-one (7.5 ng, 0.000018 nol, prepared as
(N“}Dexanple 28) and N-diisopropylethylamne (9.5 uL

0. 000054 nol) in acetonitrile (0.5 nL, 0.01 nol).

After stirring at rt for 30 min., the crude reaction
Exampl¢iStt ure was purified by prep-LCMB to afford the
(1R)—1’?ﬁ@hlfﬁ'ﬂ-4ﬂ‘9ﬂqluﬁln-9-kl§bdﬂﬁéyl]4§ﬂ-sﬁiré[Mbbi)zbfulﬁnal;m-lp@rﬂﬁdin]é—one

| R)-r-[2-Chl org-4- (4-propionyl pi perazin-1-yl)benzoyl ]

-3H spiro[ 2-ben ofUMan-I,:lb pyrrolidin]-3-one This

compound was pr S+ : s anal ogous to

exanple 28. LC M 4

(IR -1"-[4-(4-Butyv-yl

-BFLspiro[Z-benzofuran-I,3'-pyrr8

or obenzoyl ] -3
o lie Acetyl
ded to a m xture

To a solution of (1R)-1'-(4-bromo-2-chlorobenzoyl)-3H-spiro[2-benzofuran-1,3"-pyrrolidin]-
3-one (30.0 mg, 0.0000738 mol, prepared as example 22), in 1,4-dioxane (0.268 mL, 0.00344 mol)
were added (1S,2S)-N,N'-dimethylcyclohexane-1,2-diamine (2.1 mg, 0.000015 mol), copper(l) iodide
(1.4 mg, 0.0000074 mol), 9H-purine (13 mg, 0.00011 mol) and potassium carbonate (0.0214 g,
0.000155 mol). The reaction mixture was heated to reflux and stirred for 16 h. The crude reaction

mixture was purified by prep-HPLC to afford the desired procuct. LC-MS: 446.1 (M+H)".

Example 52
(1R)-1'-[4-(2-Oxopyrrolidin-1-yl)benzoyl]-3H—spiro[2-benzofuran—1,3’-pyrrolidin]-3-one

-0

This compound was prepared using procedures analogous to example 51. LC-MS: 377.2

(M+H)".

Example 53
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one This conmpound was prepared using procedures
anal ogous to exanple 28. LC-Ms: 482.2 (MtH) +. Exanpl e

W(3100(6AO§5)752 PCT/US2005/041763
-{2-Chl oro-4-[4-(cycl opropyl carbonyl ) pi perazin-1-yl]b
enzoyl } - 3H spi ro[ 2- benzofuran- 1, 3'-pyrrolidin] -3-one

(IR)-1'7l#;(3- %ﬂpbemowe\g—%yﬂ)éplawuﬁﬂssprrglzpb@é@famlbw aPardigbus-one
to exanple 28. LC MS: 480. 20(I\/H—|)+ Exanpl e 32Met hyl

4-(3-chloro-4-{] -
, 3H spiro[ 2- benzg)ﬁﬂs?\| [ ol -1" -
yI ] car bonyl } phenyl | per azi ne- | -garboxyl ate This
compound was prepared usi ng procedées anal ogous to
exanple 28. LG MsS: 470.2 (M+H) + nmpl e 33 Ethyl (
-Bhid oinpouhd was preparkd 'upingtpsgedues -apalngays e grarhple Sphy LC-MS: 379.1
rolidind-1 1-
yl ] car bonyl } phenyl ) pi per azi ne-| - car boxyl ate Thi s
conmpound was prepared using procedures anal ogous to
X le 28. LCG-MS: 484.2 (MtH) + Exanpl e 34 Propyl

Exampje gf)chl oro-4-{[ (I R -3-0ox0-|"H, 3H spi ro[ 2- benzof uran- |
(1R)-1'-R-Cldyro4(3- niblh]yl—lH-—pyrazol -1-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'-

rmh}é“] r bonyl } phenyl ) pi perazi ne-1| -carboxylate This

py r]rpound was prepared usi n% procedur es anal ogous to

exarrpl e 28. LC-Ms: 498.2 +. Exanpl e 35 |sobutyl
4-(3-chloro-4-{][( - 3-/0%x0e- 1|l H [ 2- benzof uran-|
,3'-pyrro|idin]-|'\-N,N @ |

(M+H)

pd

o]
This compound was prepared using procedures analogous to example 51. LC-MS: 408.1

(M+H)".

Example 55
(1R)—1'-[2-Chloro-4-(1H—pyrazol-1-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one

Cl 0
—_
O
N

o)
This compound was prepared using procedures analogous to example 51. LC-MS: 394.1

(M+H)".

Example 56

(1R)-1'-(4-Morpholin-4-ylbenzoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one

cl
O
__/ N

O
This compound was prepared using procedures analogous to example 1. LC-MS: 379.1

M+H)".

Example 57
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30

yl ] car bonyl } phenyl ) pi per azi ne-1 - car boxyl at eThi s
conpound was prepared using procedures anal ogous to
W@X(E)mpiSSHSZZS. LC-MS: 512.2 (M+H)+. Exanpl e 36 PCT/US2005/041763
(IR -I"-{2-Chloro-4-[4-(ethyl sul fonyl)piperazin-1-yl]b
tert-Bu z‘qslc}nro%ﬂthgmm 3X(b13[1123ﬁ—g]§1ﬁﬂ2 -berdofirraR¥[3- @Y heiidihy-B- one

oun repar ed using. procedures anal ogous

llcarbp gy EpbaRF Loty drers Rt S RIS Eovartpl & a7

tert-Butyl

4- ( 3- net hyl - R) - 3- oxo-cF"d-L 3H- spi ro[ 2- benzof ur an- |
-pyrrolidirm\-|

car bonyl } pheny d‘l‘ per/azi - Cak bo¥A ¢ Thi s compound

was prepared (ing procedures anal

LG MS: 492.2 (M+H) +. Exanpl e 38

(IR -1"-(2-Met hyl - 4-pi perazin-| -yl ber?%oyl) 3H spirof 2-
Step 1. b@ﬂﬁﬁlf}lwf—ﬁ()r#luoSom@W)@ﬁfdnﬂﬁ]&]z}- Bs-anpddpydiio Dl pedrbeybri s

d
Rnortsy o RS g e TelfRe e ci8 5B, Rghfo mob in
tetrahycﬁoﬁl&:n@@d'l%/inL% 444 IInEi) af3<7@X 0 Undéd, adktsph@f 2f hiebgeaf wisatded 1.000
roli
M of e BB KRR 1 oTe- 55 86 i /AR 8iFpg 2 78 °C for 1

solid N%@WME(@(lﬂ%@ﬁmﬁﬂﬁﬁkﬁm@ﬁoﬂmﬁidBD(Zp 0o cge dl@B 58 raﬁlla |V\Q| gadedt Ohe reaction

misturcg N e3 HECIY 75.G [ R SeB b I AL Phsred o

addltlonabj3 16 RY Tﬁ@{/dlzﬂile@]welre removed under reduced pressure and the residue was diluted with
ether. ¥he rﬁ&‘[utr)eo vr\]/ S \l/ E 1t}? H\Ipﬁ(l:‘ ﬂ\ﬂ\?aOH ar;adr bt%{:r)l)é successwely The organic layer
was then dried and evaporated to dryness. The residue was applied on a silica gel column, eluting
with 0 to 20% ethyl acetate in hexane to provide the desired enol triflate. LC-MS (ESD: 232.0 (M-
Boc)".

@9oUs to exanple 26.

Step 2. tert-butyl 4-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-yl)-3, 6-dihydropyridine-1(2H)-
carboxylate

A 1L flask was charged with 4,4,5,5,4'4',5',5"-octamethyl-[2,2'Tbi[[1,3,2] dioxaborolanyl]
(13.0 g, 0.0511 mol) [bis(pinacolato)diborane], sodium acetate (11.4 g, 0.139 mol), {[1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium(II), complex with dichloromethane (1:1)} (1.1 g,
0.0014 mol, [PdCLdppf],) 1,1'-bis(diphenylphosphino)ferrocene (0.77 g, 0.0014 mol, [dppf]) and 1,4-
dioxane (100 mL). A solution of zert-butyl 4-{[(trifluoromethyl)sulfonyl]oxy}-3,6-dihydropyridine-
1(2H)-carboxylate (15.4 g, 0.0465 mol) in 1,4-dioxane (200 mL) was added to the above mixture
under an atmosphere of nitrogen. The resulting mixture was stirred under an atmosphere of nitrogen
at 80 °C overnight. The reaction mixture was quenched by an addition of water and then extracted
with EtOAc (3x). The combined organic layers were washed with water, brine, dried over MgSO,
and concentrated in-vacuo. The crude product was purified by flash column chromatography eluting
with 0-10% EtOAc in hexane to afford the product as a off-white wax-like solid. The product
structure was confirmed by 'H NMR spectroscopy.

Step 3.

To a solution of tert-butyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydropyridine-
1(2H)-carboxylate (0.10 g, 0.00032 mol) and (1R)-1'-(4-bromo-2-chlorobenzoyl)-3H-spiro[2-
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Thi s conmpound was prepared using procedures anal ogous
to exanple 28. LG-Ms: 464.2 (M+H) +. Exanple 41 Propyl
wa2q8oseshyl - 4- { | (I R) - 3- 0xo0- | ' H, 3H spi r o] 2- beneGl/UsBN5/041763
, 3 -pyrrolidin]-I’
benzotuﬂnllcla 91%1)6'11}]@@1@)’ I(() R‘i RET @F4038- hiok af)ﬂ@ﬂ%{d alseexHhipe 22) in NN-
onpound prepared usin rocedur es anal ogous._t o
dlmethyéfmmlée 28 (L@ VS m™iz8. 2 ‘38/143&) +. BAnpl eV added (L1

bls(dlphlgﬁ}qgnogpm%‘)i}errwene]d1chloro§allad1um(I|I_? complex with dichloromethane (1: IR (20 mg,
oxo- | H, 3H spi r o[ 2- benzof ur an
0. 000023molbyqxq' ]ggtqsgplﬁ]caq onate (0.13 g, 0.00097 mol), and the mixture was heated at 100 °C

under niﬁlok&?fop 0K TROSBY RlaPEiAZ RRdukh & AEROMNE 8 SitAIgs] and washed with
npound was prepared using procedures anal ogous

ethyl aCét%‘@rrﬂlhé volgiles \re/pmaygdiand the\grpgeiprodueh ypy purifisd ss@emblﬁwh eluting
with heélané&tcﬂ@é (muk -Aohk 6bR) - Bo M 2b3 Hass, (M Bu(56))
H spi ro[ 2- benzofuran-1, 3" -pyrrolidin]-I

yI]carbonyI}phenyI)p|pera2|ne | - car boxyl ate This
EXampféq;gpound was prepared using procedures anal ogous to

exanple 28. LC-Ms: 478.2 N%F%P Ie 44 | sobutyl
(1R)-1'42-CdlaretH{L,34- t{e[rem)mwr&ueﬂwl) Wgﬁ %?@I%MZ@PER“&H”I‘
pynnhﬁik Q% grolidin]-1"- yl]carbonyl} phenyl) piperazine-

- carboxyl ate This conpou was prepared using

procedures anal ogous to e le 28. LCG-Ms: 492.2

( M+H) +. Exarrplﬁ+

(IR -1"-{2- Met HY!

pi perazin-I-yl]
pyrrolidin]-3-one

To a solution of tert-butyl 4-(3-chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-1'-yl]carbony!} phenyl)-3,6-dihydropyridine-1(2H)-carboxylate (0.10 g, 0.00020 mol,
prepared as example 57) in methylene chloride (0.2 mL, 0.003 mol) was added 4.0 M of hydrogen
chloride in 1,4-dioxane (2.0 mL), and the resultant mixture was stirred at rt for 2 h. The mixture was
diluted with ether and the precipitate formed was filtered and dried to afford the desired product. LC-
MS: 409.1/411.1 (M+H)".

Example 59
Methyl 4-(3-chloro-4-{[(1R)-3-ox0-1'H,3H-spiro[2-benzofuran—1,3'-pyrrolidin]-l'-
yl]carbonyl}phenyl)-3,6-dihydropyridine-1(2H)-carboxylate

Methyl chloroformate (0.010 mL, 0.0001 mol) was added to a solution of (1R)-1'-[2-chloro-4-
(1,2,3,6-tetrahydropyridin-4-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one  (19.6 mg,
0.0000479 mol, prepared as example 58) and N,N-diisopropylethylamine (28 uL, 0.00016 mol) in
methylene chloride (0.8 mL, 0.01 mol), and the mixture was stirred for 1 h. The mixture was

acidified by adding TFA and the volatiles were removed to afford a residue that was purified by prep-
HPLC. LC-MS: 467.1/469.1 (M+H)".
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Thi s conmpound was prepared using procedures anal ogous
to exanple 28. LG Ms: 470.2 (M+H) +. Exanpl e
WA B(bMF5752 - { 4- [ 4- (Et hyl sul fonyl) pi per azi n- | - yl PEeRUSBDFI§41763
| benzoyl } - 3H spi ro[ 2- benzofuran-1, 3" - pyrrolidin]
Exmnpk%gone Thi s conmpound was prepared u3|ng procedures
al ogous to exanple 28. LC-Ms: 484, 2 ( Fq+ ngl
(1R)-1" jgvr-Chloro -4-(1-isobutyryl-1,2,3,6-tetrahydropyridin- 4-yl)benzo ]-3H-spiro|

benzofl(r'aB)l?,I'-p dedtididr-Resd y! pi perazin-1-yl)-2-net hyl benzoyl | -3
spi ro[ 2- benzof uran-1, 3' p%Trolldln] 3- one This

conpound was prépared u3|no poocedur es anal ogous to

exanple 28. LC\E: »L , .

(IR -1"-[2-Met b4l - 4- (A- phogl onyNpi pefy

]-3Hspiro[ 2- benzofuran l,3" - pyrralidin]-3-one This

conpound was prepared u3|ng procedure analogous to

exanple 28. LC-Ms: 448.2 (MtH) +. Exanp

(Thig) cqmpopiad (wes| pigbared, p§ingi ppeaedyph mlalng)Js zo n@qamylebé%z o}/C-MS:
4792Mkiﬁ§ﬁh%p]ro[2 benzofuran-1,3 !- pyrrolidin]-3-oneThis

conpound was prepared using procedures anal ogous to

exanple 28. LG M. 462.2 (MtH) +. Exanpl e 50

I ' -1~ ~*ycl opropyl car bony”pi perazin-1-ylj-l-nmeth
Ekamp%ﬁ@ﬂzole SH- spi ro™-benzofuranl, 3 -pyrrolldlk] 3- oney
(1R)-1' TZH@MM@MHW&S‘PWH%M)WBMX@ -ericaibenzofiyar-ddous

pyrrollai%] §xaople 28. LG M5 460. 2

4O

0
Pd/C (5 wi%, Degussa type F101 ra/w, Aldrich # 330159, 1.0 mg) was added to a solution of

(1R)-1"-[2-chloro-4-(1-isobutyryl-1,2,3,6-tetrahydropyridin-4-yl)benzoyl]-3H-spiro [2-benzofuran-
1,3'-pyrrolidin]-3-one (4.0 mg, 0.0000084 mol, prepared as example 60) in methanol (1.0 mL, 0.025

mol), and the reaction mixture was stirred under a hydrogen balloon for 2 h (LC-MS indicated

completion). The reaction mixture was filtered through Celite and the filtrate was concentrated to

afford the desired product. LC-MS: 481.2 (M+H)".

Example 62
Methyl 4-(4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl} phenyl)piperidine-1-carboxylate

Step 1. tert-butyl 4-(4-{[(1R)-3-oxo0-1'H,3H-spiro[2-benzofuran-1,3"pyrrolidin]-1-
ylJcarbonyl}phenyl)piperidine-1-carboxylate

Pd on carbon (20 mg, 10%) was added to a solution of tert-butyl 4-(4-{[(1R)-3-oxo-1'H,3H-
spiro[2-benzofuran-1,3"-pyrrolidin]-1'-yl]carbonyl} phenyl)-3,6-dihydropyridine-1(2H)-carboxylate
(0.15 g, 0.00032 mol, prepared using procedures analogous to those used for the synthesis of example

57) in methanol (5.0 mL, 0.12 mol) and DMF (0.5 mL), and the mixture was stirred under a hydrogen
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(MrH) +. Exanpl e 51
(IR)-1"-[2-Chloro-4-(9H purin-9-yl)benzoyl]-3H spiro[ 2
WO b@aasfsr an-1, 3' -pyrrolidin]-3-one To a sol ut PONUST005/041763
(IR -1"-(4-bi Om- 2-chl orobenzoyl ) - 3H spi ro[ 2- benzof ura
balloon %r' L8 Tﬁ’é’feﬁ&loin%iﬁﬂure WasOfieerdd34hd AP latilesOSTGAS Bfrabedivas removed to
pared as exa QQ in 1, 4-di oxane (0.268 nilL,
afford fhe deﬁtat?,ﬁnmﬁ%ﬂt Léft 48%8 RS, 25)- N, N
-d| met hyl cycl ohexane-1, 2-diam ne (2.1 ng, 0.000015
copper (1) i odide (1 4 0000074
Step 2. GIBP éc(rﬁpﬂ%?’” it Hﬁe’”@’l)o%%ﬂ’ %’Ibﬁmﬁfo’ff”plogt B%”é?l%]cja?’ﬁonat e
hyd;och(ondQZM g, 0.000155 nol). The reaction m xture was
heated to reflux and stirred for 16 h. The crqsge _
T hia CPMBANA| Was I RP2lRd IS IBE MTesedyehraineels- tepspemplg 8 1 F-S: 3772
(M+H)* he desired procuct. LC-MsS: 446.1 (M+H) +. Exanple 52
(IR)-1"-[4-(2-Oxopyrrolidin-l-yl)benzoyl]-3H spiro[2-b
enzofuran-1, 3" -pyrrolidin]-3-one This conmpound was

Step 3. %ﬁ%ﬁg z@%gﬁ)-%xaﬂqpﬁﬂwz%ma@bﬁ@mujss prexaple 51.

yl]ca'b%’%ﬂ’@ﬂlp'lpff’dmf’i exga'8- oxazol i di n- 3-yl ) benzoyl ] - 3H sp

rhQ[cmpP&ia Of 44T Fbpaled JismBYrb Rl Blatoo@n® eKainbleCTITPDCHME: 435.2

was prepared using procedures anal ogous to exanple 51,
(MHH'LC- MB: 379.1 (MrH) +. Exanpl e 54

(IR -1"-[2-Chloro-4-(3-nethyl-1H pyrazol -1-yl)benzoyl]

-3H spiro[ 2-benzofuran-1,3" - pyr rolidin]-3-one This
Example@¢dpound was prepared using procedures anal ogous to

13 = iro[1- Vﬂiﬂbfurm Brréidin]-3-one

(1R)-1 ?%E%&z%%mgbﬁg%@p 3#15?1) [yr azol - -y{:";]t)enzoyll] 3Hspiro

[ 2- benzofuran-1, 3 -p r 6Io di n] - 3-one Thi s conpound was

prepared using proc to exanple 51.
LC-Ms: 394.1

Br

This compound was prepared using procedures analogous to example 1. LC-MS: 406.0/407.9
(M+H)".

Example 64
(1R)-1'-(2-Chloro-4-hydroxybenzoyl)-3H-spiro [2-benzofuran-1,3'-pyrrolidin]-3-one
Cl

O

O
This compound was prepared using procedures analogous to example 1. LC-MS: 344.1/346.1

(M+H)".

Example 65
(1R)-1'-(2-Chloro-5-hydroxybenzoyl)-3H-spiro [2-benzofuran-1,3'-pyrrolidin]-3-one
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(MtH) +. Exanpl e 56
(IR -1"-(4-Mrpholin-4-yl benzoyl)-3H spiro[ 2- benzof ura
wWm20068557p¥r r ol i di n] - 3-one This conmpound was prREHUSH05/041763
usi ng procedures anal ogous to exanple 1. LC-Ms: 379.1
(M+rH) +. Exanpl e
57tert-But yU CS-chl gee
uran-| 2" -pyrrolidi
yl ] carbonyl } phenyl) -
ate Step 1. tert-bhatyl
4-{[ (trifluoronethyl)sul fonyl]oxy- 3, 6-di hydropyri di ne
ThisEohpaRl Mg s Rty Py igHutbisd J oS g1 03460
M+H)'in tetrahydrofuran (200.0 nL, 2.466 nol) at -78 C,
under an at nosphere of nltrogen was added 1.000 M of
l'ithium hexanet hyl di silazide in tetrahydrofuran (55.96
5 Exampli6p. After stirring at -78 Cfor 1 h, solid
an- e ERERY elsfyde USRI HRRS IR R B v 5
stirred at -78 Cfor 2 h, then was allowed to warmto
rt gradually andostlrred fgr addi tional 16 h. The
! essure and the
ure was washed
d sively. The
or gani c Iayer was then dried and @ porated to
dryness. The resi due was applled on(a silica ge

S e S0 O DA BP0 B

10 mixture232. QR}-VBAG}dmo- ﬁtlﬁﬁroﬁenzbﬁ)‘-_Bprlﬂfg{ﬁ-béh—z()ﬂlran-1 ,3-pyrrolidin]-3-one (40.7
LA SENP TN RATET o TR N

0.0001 ®hAbY &l d Wetkdkis(triphenylphosphine)palladium(0) (3.5 mg, 0.0000030 mol) in toluene

(200.0 gL,gQﬁ@%P%:%qu ?t ag\og%lé)%ragt\gglf) (Jf%zréﬂ bI1 [ The" rg;ultmg mixture was

1rrad1at£cpci i@}d"\kfi;?@ a?tlﬂ) dj hpr@nRgy]. , Ethpldicetare (aScmL}aWs 4d8dd 4ndghe mixture was
no

15 washed i W By o JOR PP AP 8 e ST Do g epyeentscd

under ré‘c@lﬁ&i B¥%ssie! Mhélicsibheow armdsbimedin(TIME pid fuifitd gy p@pGPLA to afford the
PdG 2d

IOf]
de“WdP“ﬁ”“ngﬂﬂﬁp N%ﬁ%sphlno)ferrocene (0.77 g, 0.0014

nmol, [dppfj) and 1,4- dioxane (100 nmL). A solution of
tert- but yl

Example Q7 (tri f1 uor onet hyl ) sul f onyl ] oxy}- 3, 6- di hydr opyri di ne
20 (AR)- 1"—[@ Chloro-4-(3,5-dimethylisoxazol-4-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'-

"H H- spi ro™- benzof

pyrrolidin]-3-one

This compound was prepared using procedures analogous to example 66. LC-MS: 423.1

(M)
25
Example 68
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2H) - carboxyl ate (15.4 g, 0.0465 nol) in 1, 4-di oxane
(200 nmL) was added to the above m xture under an
w@rwwosp1er e of nitrogen. The resulting m xtur ePOEES2005/041763
stirred under an atnosphere of nitrogen at 80 C
(1R)-1" P EhuireHat(6-nlddox pyaidih-GryIyPe oyl SHWRSrofp Bétebfglady,3'agy rrolidin]-3-
addition of water and then extracted with Et OAc (3x).
The conbi ned organic | ayers were washed with water,
brine, dried over MySq 4 aﬁwcponcentrated i n-vacuo.

The crude product p i gd py fl ask col um
chr omat ogr aphy 6ti ~{0% i n hexane to
afford the productN=ds a off-whi t€:wax=1i ke solid. The

product structure was confirned b? tH NVR
spectroscopy. Step 3. To a solution ©f tert-butyl
: L b SRdanYein, uidl AXARBLOIARZpK 06 SLEMIS: 4352

ﬁ?{ﬁﬁ’é’é?ré?lgriﬁ%l e P%Isgnrglb%lgf/el%??bé (0.710 g, 0. 00032 nol )
M+H)"and

(IR -1"-(4-brono-2-chl orobenzoyl )-3H spiro[ 2- benzof ura

n-1,3 -pyrrolidin]-3-one (0.16 g, 0.00039 nol,
Examplgi68par ed as exanple 22) in N Ndinethyl formanmide (1.0

-1 g idlinY8= 2 iro[2-benzofuran-1,3'-pyrrolidin]-3-one
(IR’I3%§T3Fg%gﬂgﬁﬁhggﬁﬂ?ﬂ%?gz?H%%Sﬁé]& chloropal)%diu 1),
conpl ex with dichl oronet .he (1:1) (20 ng, 0.00002
nol ) and potass%ﬁn\caro e (/07 0. 00097 nol ),

and the m xture\was heat ¢d atN 10~ ugder nitrogen for
a short plug of

16 h. The product was filtered tHrotigh
silica gel and washed with ethyl avetate. The
vol atil es were renoved and the cru product was
hisi doimenduioly waoprpaFddasdinge protddargs whaldgohe s el Laeads: 406.2
JEt CAc 60% . LCG-MS: 453.1/455.1 (M+H Bu(56)) +. Exanpl e
M+ e g
(IR -1"-[2-Chloro-4-(1, 2,3, 6-tetrahydropyridin-4-yl)be
zﬁwl]-Bkkspiro[2-benzofuran-|,3'- pyrrolidin]-3-one
0 a solution of tert-butyl
(1R)-1'42{C a0} doporazin-Rfylberyoyd)-BX-o piro [Bt b8 heofipiand | P-plyenelidin13-ane |
3' -

) Cl
pyrrolidin]-1"-yllgarbonyl }ghenyl)-
“1 (2H) - car boxyl @ e %0 , lo,/00p2
exanple 57) in Ayl eneZchl orvede ( m., 0.003 nol)
was added 4.0 M of hydrogen chl oPide in 1, 4-di oxane
(2.0 nm.), and the resultant m xturepwas stirred at rt
for 2 h. The m xture was diJuted, with ether, and . th .
iSSP UL GRS HEISE PP Bi%s APk clp TS POy Gy e synthesis
of exathfl6 G¥CSith &fle RRREMitGL thal EMSorganometallic coupling partners were reversed: 2-
chloropyrazine was coupled to (1R)-1'-[2-chloro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

one

Examp

- di hydropyri di ne
, prepared as

yl)benzoyl]-3H-spiro[2-benzofuran-1,3"-pyrrolidin]-3-one which was prepared by using a procedure
analogous to that described for the synthesis of example 57, step 2 {starting from (1R)-1'-(4-bromo-2-
chlorobenzoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one (example 22)}. LC-MS: 406.1 (M-+H)".

Example 71

3'-Chloro-4'-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yl]carbonyl} biphenyl-

3-carbonitrile
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409.1/411.1 (M+H) +. Exanpl e 59 Met hyl
4-(3-chloro-4-{[ (I R -3-0xo0-1"H, 3H spi ro[ 2- benzof ur an-|
WO 30060537601 i di n] -1 " - PCT/US2005/041763
yl ] carbonyl } phenyl) - 3, 6- di hydr opyri di ne-1 (2H) - car boxyl
ate Met hyl chl oNQf or mat e o010 nm., 0.0001 nol) was

added to a sol utijc R) -l - chleno- 4-
--)ql)] 3H spiro[ 2- be

(1,2,3,6-tetrahy ‘
nzofuran l, 3" -pyr i dinf=3-o0ne(:19.6—ng, 0.0000479
nol , prepared as exan‘pl e 58) and
N, N-d| i sopropyl ethylamne (28 nL, 0000016 nol) in
Ffﬁﬁméhﬁaeﬁldc\pisoﬁrbﬂa@ed( qu?g Prbeed@eO dndi®bohs tABAmbREsEN KEWMS: 429.1
Mwas stirred for 1 h. The mxture was acidified by

M+H)'addi ng TFA and t he voI atiles were renoved to afford a
residue that was purified by prep- HPLC. LC Ms:
467.1/469.1 (M+H) +. Exanpl e 60

Example|7R]- | ' - ~- Chl oro- "~ -i sobutyryl -12

(1R)-1'-’i4-gﬁ5-53@ﬂ%ﬁ 09@ #19'b'}hfo}émﬁﬂiyﬂﬂﬁ-sﬂ‘&[%bﬁﬁﬁhﬁm af. H&ﬁaﬁdm] 3-
I, 3"-pyrr 3-one Thi s conpound was prepar

one using procedures anal ogous to exanpl e 59. LC—I\/IS
479.2/481.2 (Mt +. Exanpl el 61

(IR -1"'-[2-Chl¢ro isdbutyr yl pi peei di n- 4-yl ) benzoy
I']-3H spiro[ 2- ber ) 37N ) n] - 3-one Pd/C
(5 wt % Degussa t g ralw, R # 330159, 1.0
ng) was added to a sol ution of

(1 R)-r-[2 chl oro-4-(l-isobutyryl -1, 203, 6-tetrahydropyr

I n- 4 benzo H.s .
AR b BSARAL boi g, s e
(M+H)as exanpl e 60) in nethanol (1 O nm., 0.025 nol), and
the reaction m xture was stirred under a hydrogen
bal l oon for 2 h (LC-Ms indicated conpletion). The
Exampleenction rrixture was filtered through Celite and the

IREUIE LR S T NER R U

pyrrolidin]-3-one

HO

This compound was prepared using procedures analogous to example 66. LC-MS: 434.1

M+H)".

Example 74
3'-Chloro-4'-{[(1R)-3-ox0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yljcarbonyl} biphenyl-

3-carboxamide
0]

HoN 0

This compound was prepared using procedures analogous to example 66. LC-MS: 447.1

(M+H)"
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Met hyl
4- (4-{[ (I R -3-0x0-1"H, 3H spiro[ 2- benzofuran-1, 3" -pyrro
wo p@isids752 -yl ] car bonyl } phenyl ) pi peri di ne- | - cap@Dryi0as/e11763
Step 1. tert-butyl 4-(4-{[(IR)-3-0x0-
H, 3Hspiro[ 2-benzofiirml,3 -pyrrolidi ]-1 -
| ].car bonyl } phenyl ) pi peri di ne-1-car boxyl ate Pd on
Exmnp¥hﬁbon (20 ny, 10% was added to a sol ution of
(1R)-1'"t[(B"-Anhiky-B-chlof dbip hdoly Ri-y B ek 6nyll]-3]-Spis¢] 2 ibehzofuran-1,3'-pyrrolidin]-3-
2- benzofuran-1, 3" -pyrrolidin]-r-yl]carbonyl}phenyl)-3,
On¢  6-di hydropyri di ne-1(2H)-carboxyl ate (0.15 g, 0.00032
nol , prepared U&Nng proced FSS anal ogous to those used
for the synthesis/ o | el|57)—i n hanol (5.0 ni,
0.12 nol) and DM ure was
stirred under a hydr The reaction
m xture was filtered and the vol a es of the filtrate
was renoved to afford the desired pr@duct. LC ME:

499 donfpMitehds prepfBd dsind pfdkedlires analogous to example 66. LC-MS: 419.1

. - (4-piperidin-4-yl benzoyl ) -3H spiro[ 2- benzof uran-1, 3'

(M+H)Z pyrrol i di n]-3-one hydrochl ori de This conpound was
prepared using procedures anal ogous to exanpl e 58.
LC-MS: 377.2 (M+H)+. Step 3. Methyl

Example 764- {[ (| R) - 3- ox0- | ' H, 3H- spi ro[ 2- benzofuran-1, 3" -pyrro

Methyll_I(BQélﬂ«]r‘owk[kll?as”-bﬁlﬂykﬁﬁflﬁﬂlyd[i—Bénﬁﬁferﬂ-ﬂ,@*-by&ﬁf(ﬁﬂXW ate
hi s compound was prepared using procedures anal ogous

yllcarbopylihinkesyle3-ghcarbamage: 435, 2 (MrH) +. Exanpl e 63
(IR -1"-(5-Bromm- 2-chl orobenzoyl ) - 3H spi ro[ 2- benzof ura
n-I,3'-pyrroIid§h}NB-one Tthcgonpound was prepared
usi ng procedure3 anahQ s—{ 0 1eX l e LC ME:

406. 0/ 407. 9 ( M+H) + .

(171" -d - Chl or o- *hy=f ox)

YA

zoyO S ~N-benzof uran-
| A -pyrrolidind-S-one This conpoun®wds prepared using
procedures anal ogous to exanple 1. LCOVS: 344.1/346.1

This compound was prepared using procedures analogous to example 59 starting with (1R)-
1'-[(3'-Amino-3-chlorobiphenyl-4-yl)carbonyl]-3H-spiro[2-benzofuran-1,3-pyrrolidin]-3-one
(example 75). LC-MS: 477.0 (M+H)".

Example 77
Propyl (3'-chloro-4'-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}biphenyl-3-yl)carbamate

Q
<_O>«NH cl

O~

0]

This compound was prepared using procedures analogous to example 76. LC-MS: 505.1

(M+H)".

Example 78
Isobutyl (3'-chloro-4'-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yllcarbonyl}biphenyl-3-yl)carbamate
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(MtH) +. Exanpl e 65
(I1~-1"-d -Chl oro- S hydroxybenzoyO SH-spi ro”- benzof ur an

WO R00sAfs762 ol 1 di nl - S-oneThi s conpound was pr epaPEUSRFIQH1763
procedures anal ogous to exanple 1. LC-Ms: 344.0/346.0

(MtH) +. Exanpl g 66
(IR-1"-]2- Gﬂ@;o}ﬁN(—lS nmet hOXle%rl di n- 3-yl ) benzoyl ] - 3H

- spi ro[ 2- benzofuPan ol 3-=oWe A solution
of sodi um car bonate . ) ) in
wat er (0.20 nlL) was add ' z IR)-I
- (4- br ono- 2- chl or obenzoyl ) - 3H spi r of 2{benzof uran-1, 3’
-pyrrol idn-3-one (40.7 ng, 0.000100 nod, prepared as
wg 0 8‘%‘@2 ngr ;}ﬁ&dﬂggwgoy&&éms %nai&goamooma&p@ecm (&8vid: 519.0
M+t et r aki s(triphenyl pnosphi ne) pal | adi um(0) (3.5 ng,
0. 0000030 nol) in toluene (200.0 uL, 0.001878 nol) and
et hanol (100.00 uL, 0.0017127 nol). The resulting
Examphd % ure was irradiated by mcrowaves at 120 C for 20
1R)- 1" R et YL 2 A% AT flidim 1 Thbiphesy-addR R e -5 A& piRold- e ofuran-
(R) \r/?;z;s. .vlvascﬂecf\?& %ﬁlrvvatl er Z\%dlpbri ne.qw?hlé gﬁ}ganl cI:) 0{a(\zt-yer &/zlalgan
1,3'-pyarolidid]-3vae Na2SO , filtered and concentrated under

reduced pressurQ The residue was di ssolved in DVF and
+

purified by prep-HPLC to afford the desired product.
LC-MB: 435.2 ( !

(IR -I"-[2-Chloro-A
]-3Hspiro[ 2- benz '
conpound was prepared u3|ng procedgr- anal ogous to

exanple 66. LC-Ms: 423.1 (MtH) +. Exakple 68(1 -1 '-
-Chl oro O

-(mRI—thsyﬂMilhbdthio%mﬂh&ﬂ-zlqy]chr-b&Hd]sﬁﬂ-slﬂfb{lamznﬂlmndn&'-lpyrrolidin]

' - pyr ¢i SoneT e regul ,
son 3 B A5 COTERER P (B R a9 Ve s
dimethﬁlMﬁiﬁQ)p‘yridine (0.0044 g, 0. 000036 mol) and 4-bromobutanoy! chloride (3.6 pL, 0.000031
mol). The mixture was stirred for 3 h at rt followed by an addition of NaH (29 mg, 60% by wt., oil

dispersion) (resulting in effervescence and the solution turning yellow). After stirring for 2 h the
reaction mixture was quenched by an addition of H,O followed by an addition of saturated NH,CL.
The solution was then diluted with EtOAc¢ (15 mL) and H,O (5 mL) and the resulting layers were
separated. The aqueous layer was extracted with EtOAc (3 x 5 mL) and the combined organic layers
were washed with H,O (5 mL) then brine (2 x 5 mL), dried (over NaSQ,), filtered, and concentrated
in-vacuo. The crude residue was purified by prep-HPLC to afford the desired product. LC-MS: 487.1

(M+H)".

Example 80
(1R)-1'-(1-Naphthoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidinj-3-one

This compound was prepared using procedures analogous to example 1. LC-MS: 344.2

(M+H)".
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Exanpl e 69
(IR -1"-(2-Chloro-4-pyriniidin-5-ylbenzoyl)-3H spiro[2
WO b@npsf7er an- 1, 3' - pyrrolidin]-3-one This conpoRCUSHG5/041763
prepared using procedures anal ogous to exanpl e 66.
LC-Ms: 406.2 (MtH) +. Exanple 70
(IR -1"-(2-Chl oro-4-pyrazin-2-yl benzoyl ) - 3H spi r o[ 2- be
Examplg8bf uran-1, 3' -pyrrolidin]-3-one This conpound was
USRGir PR AREANES- 12913} AGAMS].3-8nd hose descri bed
(IR)-1 ?Q?H?ﬁgggtﬁ?ﬁgggéq%f exa 3?2$g6 mﬁtL the exception
t hat the organonetal = ) ' tners were
reversed: 2- chlops & ed to
(IR-I"-[2-chlord afret hyl -1, 3, 2- di oxabo
rol an- 2- O
yl ) benzoyl ] - 3H spi ro[ 2- benzof uranel , 3' -pyrrolidin]-3-0
' p ed. hy ' o . _
75 Bl AR S, nfREPR e SORERLS: 3442
(M+H)'step 2 {starting from (I R)-I"'-(4-brono-2-
chl or obenzoyl ) - 3H spi ro[ 2- benzof uran-1, 3" -pyrrolidin]-
3-one (exanple 22)}. LG MsS: 406.1 (MtH) +. Exanple 71
Exampld82 Chloro-4'-{[ (| R -3-0x0-1 H

(1R)-1'~}%'Fl'8§1{e’v'ggr/ b2 '@%}?@%ﬁ{ﬁ-i&;fiéqﬁ-fbél%ﬂr%h,@g]ag\gbﬁ&ihi-%ﬁp0 nyl

i'S conpoun S prepared
ot 0 exanple 66. LC-Ms: 429.1
| )enxodi oxol - -y -
D\ I @ - behhz glrRa "-pyr rolidind-
s prepareg_uSing procedures
e 66. LC Ms: 4. 1 (MtH) +. Exanpl e

usi ng procedures anal ogqg
(MrH) +. Exanple 72 (IR
- chl or obenzoyl J-
- one This conpou
anal ogous to exa
73

(Thi®) colnpodddBwih bepfeBusifd yocakyeniiytoubitp kenyple 4. yLEA&Y: 376.2
Jonyl }-3H spiro[ 2- benzofuran-1,3"'- pyrrolidin]-3-one

(M+H)

Example 83
(1R)-1'-(6-Methoxy-1-naphthoyl)-3H-spiro [2-benzofuran-1,3'-pyrrolidin]-3-one

This compound was prepared using procedures analogous to example 1. LC-MS: 374.2

(M+H)".

Example 84
(3'-Chloro-4'-{[(1R)-3-0x0-1"H,3H-spiro [2-benzofuran-1,3'-pyrrolidin]-1'-yljcarbonyl}biphenyl-
3-yl)methyl dimethylcarbamate

\ @]
ava
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Thi s conmpound was prepared using procedures anal ogous

to exanple 66. LCG-MS: 434.1 (MtH) +. Exanple 74
W@2006105306D- 4" - { [ (I R) - 3- oxo- 1" H, 3H spi r o] 2- benzpETIUS2005$/041763

3" -pyrrolidin]-I"-yl]carbonyl}bi phenyl - 3-carboxam de

UOER (:[QIHHM@' (M‘ﬁﬁo%fél@ih@l)ﬁghdﬁﬂ@ﬂ]dﬁf%ﬁﬁ@@tﬁ@1@ﬂ&ieﬁ@)ﬁu&-1 3
1o exa LC +. Exa

pyrrolidynj-fyone r?f 2 D APRTRB e s rRSTSL ST SFER 13- ‘W)‘E%i?‘ﬁf%ﬂw&?l HME (.5 mL)
and to tRPWa®hdt-A P& eH Wy @ite! (2.8 m@Wr000bodhd)) ¢tBe scﬂtﬁ’cﬁm-ﬂiﬂnéd yellow upon the

conpound was prepared usi procedur es analo
additionp x ayfisr atingigg forcs W M@Mgilmetbﬂnqthoyt&fa ee>76 959 mol) was

added (t@@ ﬁm QBBr fadla})d ”ﬂaege&)ﬁgn mlmfel' v?’eﬂ' diifred Q@&E%ﬁﬂﬁr@nt‘hé 1.C/MS data
ryo dind-ryl]" carbon I phenyl - 3-yl ) carbamate This

mdlcated: dmpdlgnmdmtsw?irféwﬂe JPy@sW%ﬁga phloarrkedle Rl 49 ogairkthe golution was

stirred f?f(?l?‘?c! gycﬁge ?ht(e) f}gcttdcl;lﬁlgg:%atﬁhgﬁ Ie}ﬁ%/d'u(_:t vyei'/s purified by prep-HPLC to afford the

desired prpdust. bb@/}MS] S8FP/8%.¢ MR benzof uran- 1,3' -pyrrolidin]-3
-one (example 75). LC-Ms: 477.0 (MH—I)+ Exanpl e 77
Pr opyl

Examplg85- chl oro-4' - {[ (I R) - 3-0ox0-1"'H, 3H spi ro[ 2- benzof ur an- |

. I ' '
2 Methcy B ERM LR srirolsbonepuranc 13- pyrrofidink- L sljcarbonyipheny
acetate pr epar ed usi ng procedures anal ogous to exanple 76.
LC-MS: 505.1 (M) +. Exanple 78
| sobut yUS' - chl or oN—~@d ~- S-oxo-1 H

AH- spi r op- benzof u an@ﬂrrol i di
N

This compound was prepared using procedures analogous to example 1. LC-MS: 366.2

(M+H)".

Example 86
Methyl 4-(3-{[(1R)-3-0x0-1'H,3H-spiro[2-benz0furan—1,3'-pyrrolidin]-1'—
yl]carbonyl} phenyl)piperidine-1-carboxylate

N
o
/ 0
This compound was prepared using procedures analogous to example 1. LC-MS: 435.2

(M+H)".
Example 87

tert-Butyl 4-(3-chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenoxy)piperidine-1-carboxylate
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yl ] carbonyl } bi phenyl - 3-yl ) car bamat eThi s conpound was
prepared usi ng procedures anal ogous to exanple 76.

WO MBs57549. 0 ( M+tH) +. Exanpl e 79 PCT/US2005/041763
(IR)-1"-{[3-Chl oro-3"-(2-oxopyrrolidin-l-yl)biphenyl -
-yl ]carbonyl }-3H spirof 2€be820f uran- 1,3 -py rrolidi n]
-3-one ( 1R -1'- [(3 ' -am nog 3
- chl or obi phenyl - 4-yl) s
1,3 -pyrrolidin]- 3Dons

75) was di ssol ved .
added 4- di net hyllam hopyr i d| ne (0.0®44 g, 0.000036

nol ) and 4- bronobi-anoyl chloride (3.6 nL, 0.000031
mol ). The mxturB%C’vvas stirred for 3 h at rt foll owed

jan of H ( 9
3? @E@ﬁép P %les@uquﬁ rpoﬁ%éé &}yﬁ%v@hgﬁ% agpjgture of (1R)-1'-(2-
ch1oro—45H}dﬂ&‘ty‘Banbyllﬁ—BHféﬁlré{QJbEMurmN 1 prrslidin]c3-0@ {102 Bg,h0.0000384 mol),

o RSt ey G50, DB S B B 250
mg, 0.08@099% | Inwm ﬁg/&?rﬁﬁ;lmafﬁn@lh tt1u(o ﬁl@ W 127m &Y. OAeter( stidriny th rgsmde k2o 16 h,
) an e resu t
e crus e gy oA R ) B R b R gt e
desired pRRAUGONMPLVIS 528N gRPig*. | ayers were washed with H2O (5
nm.) then brine (2 x 5 nL), dried (over NaSO4),

filtered, and concentrated i n-vacuo. The crude residue
Exampm pur|f| ed by prep HPLC to afford the desired

Methyl("l ('-’{)mPt'hy](‘} {[F\%Tﬁ%ﬁ N 3&‘Fﬂ£%ﬂ"lﬂ“2°fﬂé%“zb§u?55ﬁ°lld"§ Lpyrro
yl]carbbhﬂ}ﬂﬂenﬁ)-@ rﬁQllWﬂ'l Spy¥ FRIROL(PH)- mso;@laa@ar ed using

rocedures anal ogous to exanple 1. LC-MS: 344.2
(MH—l)+ Exanpl e $1 O

(IR -1"-(2-Nap ht}hq\y

l'idin]-3-one g s ca e

procedur es anal ogous to exanpl e 1. &K NME: 344.2

(MtH) +. Exanpl e 82 0
Step 1. 4-[1-(tert-butoxycarbonyl)-1,2,3,6-tetrahydropyridin-4-yl]-2-methylbenzoic acid

A mixture of 4-bromo-2-methylbenzoic acid (86.02 mg, 0.0004000 mol), teri-butyl 4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-3,6-dihydropyridine-1(2H)-carboxylate  (123.7 mg,
0.0004000 mol, prepared in example 57, steps 1 and 2), tetrakis(triphenylphosphine)palladium(0) (14
mg, 0.000012 mol) and sodium carbonate (84.8 mg, 0.000800 mol) in 1,4-dioxane (3.00 mL, 0.0384

mol) and water (0.1 mL) was irradiated by microwaves at 120 °C for 15 min. The mixture was
acidified with 1 N HCI (the pH was adjusted to ~ 3.0) and diluted with ethyl acetate (10 mL). The
mixture was washed with water and brine. The organic layer was dried over Na,SO,, filtered, and
concentrated under reduced pressure. The residue was purified by Combiflash eluting with ethyl

acetate/hexane to afford the desired product.

Step 2. tert-butyl 4-(3-methyl-4-{[(1R)-3-oxo-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1"-
ylJcarbonyl}phenyl)-3,6-dihydropyridine-1(2H)-carboxylate

This compound was prepared by using procedures analogous to those used for the synthesis
of example 1. LC-MS: 489.3 (M+H)".
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(IR -1"-(3,7-Di hydroxy- 2- napht hoyl ) - 3H spi ro[ 2- benzof u
ran-1,3' -pyrrolidin]-3-one This conpound was prepared
wa@gioegspsocedur es anal ogous to exanple 1. LC MXT/BFHN2041763
(MtH) +. Exanple 83
Step 3. Me%l i- (iﬁat%?&th Z(IYO 13- oQ@Q'?H}mﬂn)oféibb;%}w&L123 Bengfisran- |

di n[-3-one This conpound ‘was prepared usi ng

yljcar bcmvlﬁz%aw -8§-ddwrdtopyidie-{ @H)e%bqw te], LG-MS: 374.2
| hose used for the
WU omBAR. G fraprs by asipe progeures anslogoys o hove wed,
synthesis 9f exgpledPi BF I447y2I(]\’bLéi9 bonyl } bi pb. enyl - 3-yl ) net hyl
di met hyl carbamate(I R)-r-{[ 3-chl oro-3
| - (hydr oxymet hyl ) bi phenyl - 4-yl ] car bonyl }-3H spiro[ 2- be
ExampleB8f uran-1,3 I pyrrolidin]- 3-one (8.5 ng, 0.000020
; Hh (0.5
Methyl qo(;? chfl));'(?@gf(?% gﬁﬁg @137(;)[2 | umtﬂjag ?fydé?ﬂ"o!lﬂnw
yllcarbény0pbes3y)pipeyidinenlecarbbxylaton t ur ned yel | ow upon the
addition). After stirring for 5 mn.
N, N- di net hyl car banoyl (orf
was added (the yellow ; reaction
m xture was stirredQoveesi ght LC/ MS dat a
i ndicated that th roduct was 9 d. TFA was added
to make the pHtq ~2Jand the solution was stirred for
Ih to cyclize theyactone. The crude product was

purified by pre ,/bj\LCto afford the desired product.
LC/I\/S 505 0/ 507. O'¢gt+H) +. Exanpl e 85

I51§/srci,o % \%Js (p,r @a{aﬁ bgﬁ%m{g] yﬁfégﬁ Cﬁ%glgé T ts g@gﬁ%%fd%@fb'r lthe%'ynthesis

of exarmfleI}so Lsmﬂtm@a&om rtepantpti 4(s o s GE&FGrave-14h A epjouabengofuran-1,3-
pyrrohcf" l')lj a]g_‘% Ta(lfo%lhgner'\{c%a/)ﬁp%d%ﬁ_kl ca@ogflit'e:'g 32l EE Lflgrggn MIEM?;V ha7. 2 (M+H)

lidin]-I"
Example 90

0. 000059 nol)

(1R)-1'-{2-Chloro-4- [5-(4-methylpiperazin-1-yl)pyridin-3-yl]benzoyl}-3H-spiro [2-benzofuran-

1,3'-pyrrolidin}-3-one
AN

N

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 70. LC-MS: 503.1 (M+H)".
Example 91

tert-Butyl 4-(4-methyl—3-{[(1R)-3-ox0—1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
ylJcarbonyl}phenyl)piperazine-1-carboxylate
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yl ] car bonyl } phenyl ) pi peri di ne-| - carboxyl ate This
conpound was prepared using procedures anal ogous to
wez@apsesl. LG MS: 435.2 (MHH) +. Exanpl e 87 t ePC'F/B8109$/041763

4-(3-chloro-4-{[ (I R -3-0xo0-1"H, 3H spi ro[ 2- benzof ur an-

, 3" -pyrrolidin]-1"- yl]c¢arbonyl } phenoxy) pi peri di ne-

1- car boxyl at eDi et hyl azadi darhboxyl ate\ (15.0 ni,

0. 0000953 ol ) was add to & m of (IR-I "-(2-

chl or o- 4- hydr oxybenzoy [ -benzofuran-1, 3" -py

rrolidin]-3-one (13.2N1g, 0.0000384 nol), tert-butyl

4- hydr oxypi peri di ne{l - car boxyl at e 919.0 ng, 0.0000944

nol ) and tri phenyl ph hine (25.0 ng, 0.0000953 nol)

i n tetrahydrofuran L&ZO m., 0.012 nol). After stirring

the m xture at rt Forplé h, the crude reaction m xture

was diluted wt (0.8 nL) and purified by

prep-HPLC to afford the desired product. LC- M5, 528.%

(leﬁ-l-tbﬂ-@.cog?%‘fﬁﬁil ‘gassgre%fzdnyy using procedures analogous to those used for the
synthesfsof Sxafple! 14=NiB(493)1-®rep0- 1 ' H, 3H- spi r of 2- benzof ur an- |

, 3" -pyrrolidin]-I"-

yl ] car bonyl } phenyl) - 3, 6- di hydropyri di ne-1( 2H) - car boxy|
Exampii® Step 1. o

4-T1-(tert-butoxycarbon %&-IJZ,S,G-tetrahydrop,rJdln-4
(IR)-1"= etlleﬁstlawaéﬂzﬂbwaﬁé% Applehepgetgyan-1,3-pyrrolidin]-3-one

4- br ono- 2- net hyl benzoit ggid (86.02 ng, 0.0004000

nol), tert-butyl A-

peetk | an- 2-yl)-3, 6-di hy
dr opyri di ne-| (2H) - cahbo & .7 mg, 0.0004000

nol, prepared in e le 57, steps 1 and 2),

tetrakis(triphenyléhg}phine)palIéﬂiun(O) (14 ny,

0. 000012 nol ) and um car bonate (84.8 ng, 0.000800

mol) in 1,4-dioxaneH(3.00 nL, 0.0384 nol) and water

(R 1 . | Yus{HaChr tffR¢ wd& for the

(Bt i porfind b e o Pl HRNES aRfioghil Rt
synthesises exeatjplest’e d G- S=-3Q. 0Mhd diluted with ethyl acetate

(10 nL). The m xture was washed wth water and brine.

The organic | ayer was dried over Na2SO4, filtered, and
Exampdao¥icent r at ed under reduced pressure. The resi due was

ot ) ol £ - - . y o

o L R e e
yl]carbonyl}phenyl)piperazine-1-carboxylate

The title compound was prepared by using procedures analogous to those used for the
synthesis of example 28. LC-MS: 450.2 (M+H)".

Example 94

Ethyl 4-(4-methyl-3-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate
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Step 2. tert-butyl 4-(3-nmethyl-4-{[(IR)-3-o0xo0-
H, 3H spi ro[ 2- benzofuran-1, 3" -pyrrolidin]-I "'-

wQ@ kjosasdsonyl } phenyl ) - 3, 6-di hydropyri di ne- | PCT/US2005/041763
(2H) - carboxyl ate This conpound was prepared by using
procedures anal ogous tg thkose used for the synthesis
of exanple 1. LC MS: 489. 3
4- (3~methyl -4-f[ (I R
1H, 3H spi r o[ 2- benof urar
yl ] carbonyl } phenyl ) -3 6- dlhydrop i di ne-1(2H) - carboxyl
ate The title conpgund was prepar&ﬁ by usi ng
procedur es anal ogou o those used for the synthesis
of exanpl e 59. LC—N@\ 447. 2 (N%FD+. Exanpl e 89 Met hyl
4-(3-chloro-4-{[( R)OS oxo-|"'H, 3H spi ro[ 2- benzof ur an-
, 3" -pyrrolidin]-I

I]carbonyl}phenoxy) ri di ne-|-carboxylate This
b B PSR P B ABEE0 Y S Bi e GOt Qe the
synthests%@%@niﬁfeeﬁ fLormshssagymippsi s of exanple 59 starting
fromtert-buty
4-(3-chloro-4-{[ (I R)-3-0xo0-1"H, 3H spi ro[ 2- benzof ur an-

Exam ple?95'

yrrolidin -yl ] carbonyl } phenox )p| g I di b carbox
PrOPyly‘r(éwﬂ(Yéﬁa&EﬁéBH@?‘? PL@WBWﬁZPP“E" Py‘é&?ﬁﬁ’ﬂ 49
yl]carb()léﬁ')phlenyli[gpeg‘ilﬁ)erP—cﬁl‘b[n@'li{té net hyl pl per azi n- I-yl)pyrl din
yl ] benzoyl } - 3H spi ro[ 2- benzof ur an
3'-pyrrolidin]-3-one The t{tle co---und was prepared
by using procedures 3 »e used for the
synt hesi s of exanpl e (MtH) +. Exanpl e
91 tert-Butyl
4- (4-nmethyl -3-{[ (I
, 3" -pyrrolidin]-I"-
yl ] car bonyl } phenyl ) g¥i'per azi ne- | - car boxyl at eThe title

- 0Xx0-1"' H, 3Hspi ro[ 2- benzof ur an-

conmpound was prep by using procedures anal ogous to
those used for thé syhthesis of exanple 26. LC M5:
492.1 (MrH) +. Exa 92
(1) tltle ccfn?pom B -prepRYe® @)Sla@shﬂég' proyddaes za3bgoustb Siise akélt for the
benzof ur an- | E;pyrroll |n] one

synthesis of example 28. LC MS: 478.2 (M+H)

Example 96
Prop-2-yn-1-yl 4-(4-methyl-3-{[(1R)-3-0xo-1'H,3H—spiro[2-benz0furan-1,3'-pyrrolidin]-1‘-
yl]carbonyl}phenyl) piperazihe- 1-carboxylate

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 28. LC-MS: 474.2 (M+H)".
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The title conpound was prepared by using procedures
anal ogous to those used for the synthesis of exanple
WQZ00603785: 392. 1 (M+H) +. Exanpl e 93 Met hyl PCT/US2005/041763
4- (4- et hyl - 3- {[(IR)-3-oxo-|'H,3H—spiro[2-benzofuran-
Example®7 pyrrolidin]-I"
carbon%a Fhen )p| er azi ne- I-carbox ate Th thle
ISOPmRYbf‘qS‘bHWH‘ YlR Sams,H SRireld bﬁm@ga& és Paﬁal@g ks to
1]carbb e efrs)zimtnearw fesi s of exanple 28. LG M5
vl 4%%&? Mﬁﬁﬁg Exanpléﬂgl EIhyI
4- (4-met hyl - 3- {[(IR) 3-gx09’
, 3" -pyrrolidin]-I" N
yI]carbonyI}phenyI)pi azi ne>
conpound was prepar ed oy usi ng
t hose used for the esis of ex
464. 2 (MtH) +. Exanp Propyl
4- (4- et hyl - 3- {[(IR) - 0Xx0-1"' H, 3H spi ro[ 2- benzof ur an-
, 3" -pyrrolidin]-I'
yI]carbonyI}pheny plﬁbra2|ne | -carboxylate The title
conmpound was prepared by using procedures anal ogous to

t1QSRle UsthofnRy V\Ia_hﬁr MBJ Ib?&lsﬁ)golﬁro&‘dﬁﬂép'aﬁalé’g%us ls>tMBse used for the

478. qp rop -yn-1-yl
synthesj. O(fﬂxal‘f@ﬂe’r?;ﬁl) 15 M[S 7Ry @’H&Qo | ' H, 3H spi r o[ 2- benzof ur an- |

, 3" -pyrrolidin]-ryl]

carbonyl}phenyl)p|pera2|ne | -carboxyl ate The title
Exampéecd¥pound was prepared by using procedures anal ogous to
Isobutyl '23@ %e&'ﬁﬁg {f[@ R) tshﬁo-?f %8%111!'%22 g[rzg%;'@fa{ml 163' 3 rrotiin-
ﬂkmﬂmnﬂhﬂWEﬂhmezmgfQw*ﬁwgﬂ@%o | ' H, 3H spi r o[ 2- benzof ur an-

, 3" -pyrrolidin]-I'
yI]carbonyI}phenyI)pip
conmpound was prepared
t hose used for the

H, 3H spir o[ 2- benzof ur an-

Xyl at eThe title
cedures anal ogous to
le 28. LG ME:

late The title
es anal ogous to

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 28. L.C-MS: 492.3 (M+H)".

Example 99
(1R)-1'-{2-Methyl-5-[4-(methylsulfonyl)piperazin-1-yl]benzoyl}-3H-spiro[2-benzofuran-1,3'-

pyrrolidin]-3-one
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synthesis of exanple 28. LG MS: 478.2 (M-H) +. Exanpl e
98 | sobutyl
wa2qpdoneshyl - 3- { | (I R) -3-0x0-1"H, 3H spi i J 2- benecl/usmns/041763
, 3 -pyrrolidin]-I’
yﬂh}.- Galkbmpohiheay bbepsme@ b3 Zisit- pro€alie®xidiedods thendsd ube@ for the
npound ma%égrepared _ﬁ@gSlng procedures anal ogous to

Synthestslﬁ’gg’émlﬁ’é"e@f M/ 0> sis of exanple 28. LC MS:

492. 3 (MH—I)+ Exanpl e 99

| R)-1"-{2-Met hyl -5-[4-(nmet hyl sul fonyl) pi perazin-1-yl]

Examplgel§ oyl} 3H spiro[ 2- benzofuran-1, 3" - pyr
(1R)-1'L{S[ -G th) s it iﬂperatzinti 91]&%9543@&11»@1 3ALPRI[2LBenRYukinl 1)9 -

procedures anal ogous to those used for the synthesis
pyrroliginl-ds08ap| e 28. LC- MS: 470.2 (M+H) +. Exanpl e 100

(IR -1"-{5-[4-(Ethyl sulfonyl)piperazin-l-yl]-2-methylb

enzoyl }-3H spiro[ 2-b f 3, yrrolidin]-3-one

The title conpound i ng procedures

anal ogous to those us qjs nthesi s of exanple

28. LC- M5 484.2 (Mt +.

(IR -1"-[5-(4-Acet IPLPeraZ|n I-yF) 2- met hyl benzoyl ] -3

H spi ro[ 2- benzof ur a 3'-pyrrolidin]-3- one The title

conmpound was prepargd by using procedures anal ogous to

t hose used for thf/ﬁy thesis of exanple 28. LC Ms:

434. 2 (M+H) +. e 102

(ThR) title- §azepoBoch yhs spe@zﬂre@ rbgpmsdngyprpq':qdeneazmdogouyngw Wensy wgdd] for the

0 of Yr - pyrrolidin]-3-oneThe

Swmw%s%¥§§%ﬂe£%d%gﬂ§aéﬂ' ared by using procedures

analogous to those used for the synthesis of exanple

Examp%eSIOILC_ VB: 448.2 (MHH) +.

(1R)-1'-[5-(4-Acetylpiperazin-1-yl)-2-methylbenzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-

one
O

.

o]
The . title compound was prepared by using procedures analogous to those used for the

synthesis of example 28. LC-MS: 434.2 (M+H)".

Example 102
(1R)-1'-[2-Methyl-5-(4-propionylpiperazin-1-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'-

pyrrolidin]-3-one
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Exanpl e 103
(IR -1"-[5-(4-1sobutyryl pi perazin-I|-yl)-2-nethyl benzoy

WO 26080Bp1 r o] 2- benzofuran-1, 3" - pyrrolidin] - 3-PCEUIINES/041763
title conpound was prepared by using procedures

%@Itﬁgoaﬁn Gndt RS OisideNgro@MeH a8dISc Rl t&XRIPSd for th
28. LC-MB Hoezgyz\gagy“dgﬁﬁglo % e Tor e

synthes{s|oRpxample 28, [Le=)1 WI .car bony! ) pi perazin-1-yl]-2-m
et hyl benzoyl } - 3H spi r o[ 2- benzof ur an
3" -pyrrolidin]-3-one The title conpound was prepared
Examplp103si ng procedures anal ogous to those used for the

(1R)-1' 5{5 Ei %§h%?qplp%m -61)-38nethfib oy 9Q-sBirb Yttdhofmfananml e

Pyl‘mhdmdii =0Ret hyl - 3 {[(I R)-3-0x0-I|"'H, 3H spi ro[ 2- benzof ur an- |
, 3" -pyrrolidin]-I"-
yI ] car bonyl } phenyl ) -3 di hydrepyr/iaine-| (2H) - car boxyl
ateThe title conmpound § priepale usi ng procedures
anal ogous to those useg~for theg esis of exanple
57. LC-Ms: 489.3 (M npl e 06 Met hyl
4- (4- et hyl - 3- {[(I Rl/HNjoxo | ' H, 3H%pi r o[ 2- benzof ur an- |
, 3" -pyrrolidin]-I’
yI ] car bonyl } phen , 6-di hydropyri di ne-1(2H) - car boxyl
ate The title co ou was prepared by using
procedures anal ogous to those described for the
Smiattﬁte:sfccenmﬁncbwampke@aﬁe tyt esitg prgcekimesnanddogopk to those used for the
0 %(%@ ﬁjl @-I "H, 3Hspiro[ 2- benzof uran-
synt esis a)r'bonyl } phenyl ) - 3, 6- di hydr opyr
i di ne- 1(2H) carboxyl ate (exanple 105). LC-Ms: 447.2
. EN&? +. Exanpl e 107
Xampig Ry 1 * - (2- Chl or o- 4- phenoxybenzoyl ) - 3H spi r o[ 2- benzof u
(1R)-1't @r4}(Cclopry pylairbariylpisraube- 1-FH -t thibexoyl) Skhspinaddsbenzofuran-
1,3,_py§g{?$g$‘i_§gongy usi ng procedures anal ogous to those used

0

()
Y

The title compound was prepared by using procedures analogous to those used for the
synthesis of example 28. LC-MS: 460.3 (M+H)".

Example 105
tert-Butyl 4-(4-methyl-3-{[(1R)-3-ox0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)-3,6-dihydropyridine-1(2H)-carboxylate

66



10

15

20

25

synthesis of exanple 8. LC-MS: 420.1 (M+tH) +. Exanpl e
108
W@ b@@p/05375F 2- Chl or o- 4- (1 Hi ndol - 6-yl ) benzoyl | - 3r€HPHE2005/@41763

-benzofuran-1,3 -pyrrolidin]-3-one The title conpound

Wl ﬂﬂepaﬁ@ﬂn@wausprmrd@r@caﬂhg ﬁﬁ)céﬂﬂl@dsocﬁl@légoﬂs‘}ottﬁéb%eused for the

used for ntheS| of exanple 70. LG Ms: 443.
syntheilmf'qj(qmp E§ S 489. ?

109(IR) - 1" [4 (6 anlnopyrldln-2-y|)-2-ch|orobenzoyl]-3

H spi ro[ 2- benzofuran-1, 3" -pyrrolidin]-3-one The title
Example,tyund was prepared by using procedures anal ogous to

Methyl h@ﬁﬁleusyﬁgt{[f(m) 3- Bﬁ) ﬁMIhSﬁh&[Z-@fenz%ﬁﬂrHﬁh@ -pPreroliden)MB:

yl]ca"‘N“P’%P]("S‘YWPGO‘PBYQFO{’{’F(‘@‘R? I@Héférbl‘”‘%'?%l-l- spi ro[ 2- benzof ura
n-1,3 -pyrrolidin]-I'
yI]carbonyI}phenyI)pyr'
conmpound was prepared
t hose used for the syny

ide The title
G res anal ogous to
anpl e 70. LG MS:

462. 1 (MtH) +. Exanpl e-{11 N - -CMoro- I - -oxo-I H
H spi r o”- benzof ur an | N pyrrolldlnP !

yl ] carbonyl } phenyl ) p 'din 2-yl]-2- nethylpropananide
The title conpound S prepared by using procedures
anal ogous to t hosePus for the syntheS|s of exanpl e

’\fk[eél'ﬂ(:§01a)ﬁu8 gaﬂpr%fa(r%:_c?:sy 1§m§)% cT:cFur_/‘es analogous to those described for the
synthesis3¢fes frh p10 pPsthreing Hb tanbiity13i-@ pystiydBi {di1R)-3 loxe-1'W,JH-spiro[2-
car 1) pyri din-2- vyl . - !
benaofi g A GG L BBV ¢ Hbyeemsiingd Cllisgrisate Ggemvl
105). by-Mmsi4np2 (egedur es anal ogous to those used for the
synthesis of exanple 70. LC-MS: 488.1 (M-H) +. Exanpl e
113 N[6-(3-Chloro-4-{[(I R -3-0x0-1 H
ExamplétbBspi r o 2- benzofuran-1, 3" -pyrrolidin]-I'

(1R)-1'-(2-Chloro-4-phenoxybenzoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin}-3-one
Cl

o)
Zi ] N
67
The title compound was prepared by using procedures analogous to those used for the
synthesis of example 8. LC-MS: 420.1 (M+H)".

Example 108
(1R)-1'-[2-Chloro-4-(1H-indol-6-yI)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one

\}j °

0
The title compound was prepared by using procedures analogous to those used for the

synthesis of example 70. LC-MS: 443.1 (M+H)".

Example 109
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yl ] carbonyl} phenyl) pyridin-2-yl] ethanesul fonam de
The title conpound was prepared by using procedures
w@e@bosoes t o those used for the synthesis of BPXEDP1005/041763
70. LC-Ms: 512.1 (M+H) +. Exanple 114
(1R)-1' J}hl(@aﬁlﬁm@ﬂuﬁm )-ﬁlcﬁioPabeﬁzo@r}gﬂ-sﬂ-ko’fﬂbs&bfue&z1 BEPERSLHiR-3-one
, 3' pyrroll nj - ] car bonyl } phenyl)
pyrldln -yl] butanan1de eclltle conpound was
prepared by usyHiNg procegul b0 t hose used

for the synthe3|3/o N\B X% e 78 490. 1 (M+H) +.
Exanpl e 115 Met hyN __
[6 (3-chl oro- 4- {[(IR) 3-oxo- 1" Ry o[ 2- benzofuran-
rolidin]-I"- vyl carbonyl}phen ) pyridin-2-yl]
c,Téar« ttaﬁ*mowpmﬁél WP PEEPE wﬁwgvﬁgceﬁwém%%% tu oy Yised for the
r e RILHS hose used for the synthesis
synthosiGPEERIGR. AN APIN? (MeH) +. Exanpl e 116Et hyl
[6 (3-chl oro- 4- {[(IR) 3-o0xo0-1"H, 3H spi ro[ 2- benzof ur an-
Exmnpbﬂﬁo pyrrolidin]-I"'- yl]carbonyl} phenyl)

pyridin-2-yl] carbamate The title conpound was

N-[6-Gpridpenrte i (IR)-3oeviondHtbeninp(A-benzofwsam g8 By rdididdse used
yucarb@h#pqa&y@nhn.efgﬁ?&ianﬁé@npl e 76. LC- M5 492.1 (M+H) +.

[6 (3 chl or o- 4> %%(IR) 3- 0x0-Ig H, 3H spi ro[ 2- benzof ur an-

I, 3" -pyrrolidinjg!
yl]carbonyl}pheny 2-yNlc e The title
conpound was prepared si ng pr@gedures anal ogous to

t hose used for the yntheS|s of exa e 76. LC ME:
506.1 (M+H) +. Exanple 118 | sopropyl -chloro- | -
-Tootitle ddntpbkushbiwae Prdpetad dfy ursaug- procedpnes rapilogdinnto those used for the

synthesis of example 70. LC-MS: 462.1 (M+H)'".

Example 111
N-[6-(3-Chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)pyridin-2-yl]-2-methylpropanamide

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 70. LC-MS: 490.1 (M+H)".

Example 112
N-[6-(3-Chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)pyridin-2-yl]cyclopropanecarboxamide
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yl ] carbonyl } phenyl ) pyridi n-2-yl]carbamate The title
conpound was prepared by using procedures anal ogous to

wao bwsesused for the synthesis of exanple 76. LETVBS2005/041763
506.1 (M+H) +. Exanple 119 | sobutyl

[T (t3e Cd’(blr@lf)@raddr whaé ptdRired-H9X Bl procHduSP lafiAddgdud &5 Zigsel usdd for the
i dj n] -
Symh“@é&ﬁ@ﬁp?}% %@%H@%ﬁﬁ 'yl ] carbamat eThe title

conmpound was prepared by using procedures anal ogous to
t hose used for the synthesis of exanple 76. LC M5
Examplpyld31 (\rH) +. Exanpl e 120
N-[6- (3(¢1B},rol4-{[$13t)@bﬂrpﬂébﬁ -§iFol Hbdirzdfuyh X ) Paeatiapl )l +3H spi ro
benzaof ur an- | yrrolidin]-3-one The title
yllcarbea‘ﬁf&aw PYEdingg @B%Petfswnag'r%g procedur es anal ogous to
those used forqthe syntheqﬂs of exanple 8. LC M
421.1 (MeH) +. Ekarnprf 121
(IR -I" (2(mlmw-4 ' )-3Hspiro[2-b
enzofuran-1,3' - pyyro ] | e compound
was prepared by using a paIIadlunn at al yzed coupling
procedure anal ogous to that descrlbeﬁ for the

nt hesis of exanple 57, step 2, starting from(IR)-1I
Hitls roggungl was prepared 'by using procedures analogous to those ‘used for the

synthes(sdoféxaﬁrpfé Aetucames byl r b-3n2- di oxabor of an-2-y1) benzoy! ] -
H spi ro[ 2- benzofuran-1, pyrrolidin]-3-one and

qurnolrn 7-yl tr|fIuoronethanesulfonate. LG MS: 455.1

Exampldilg) +. Exanple 122
5-(3-Chl or o- 4-{[( - 3- ox0- | ' H, 3H-spiro[ 2- henzof ur an-

N-[6-(3-Ghloysv- AR R-pfo- ' i yma{%bwpﬁugsﬁewl pyrrolidin]-I'-
yl]carb%fl}/ﬁleﬁﬁfﬁmﬂlhpyfyl]Ghﬁﬁalgldgar boxam deThe title conpound
prepared by using procedures anal ogous to those

used for the synt sis of exanple 70. LC-Ms: 488.2
(MtH) +. Exanpl ©
(IR -1"-[4- (4 Hy roxyphey)ope
furan-1, 3" -pyrr diNg] - a Re tii onpound was
prepared by usi ng brb edures ana %?o» o those used
for the

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 76. LC-MS: 490.1 (M+H)".

Example 115
Methyl [6-(3-chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-

yljcarbonyl}phenyl)pyridin-2-yl]carbamate
f

Ox O cl
HN.__N
/ N
—

The title compound was prepared by using procedures analogous to those used for the
synthesis of example 76. LC-MS: 478.1 (M+H)".

Example 116
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synthesis of exanple 1. LC-MS: 402.2 (MtH) +. Exanpl e
124
WG 28O TEDr 0- 4- {[ (| R) - 3- 0ox0-1"' H, 3H spi r o] 2- beneCF/USAN5/041763
, 3" -pyrrolidin]-I"-yl]carbonyl}phenyl)-
Ethyl [&I(seéﬂwlowg(1@)%&1@1&31&%@%{&&&&@&&t,$'q)yeﬁmaaqnd was
pr e}par ed by usi n& procedures anal ogous to those used
yllcarbpyylippepyDpyHilek yleaghamate np) e 70, LC-MS: 476.2 ( MH) +,

Exanpl e 125 w

5- (3- Chl or o- 4- (Id?) - 3- ox%-ll "H, 3H spi ro[ 2- benzof uran-|
, 3" -pyrrolidin[Y"~yl]carbong } phenyl) -

N, N- di et hyl pyriph ne-N2-c Baxaini AeThe | e conpound
was prepared by uging o océdur Bs_a us to those
used for the syntResi/s of exanpled LC-MS: 504.2

(M+H) +. Exanpl e 126 O

5-(3-Chloro-4-{[(I R -3-0x0-|"H, 3Hspir 0[12- benzof ur an- |

The '%19 rqomppmqq}va\? PWTYE%WOLHW}%H%“HVH analogous to those used for the
synthesh¥ of HGhAR RO Y RISt fhonegpar boxam de The title conmpound

was prepared by using procedures anal ogous to those

used for the synthesis of exanple 70. LC-Ms: 488.2

Mib) +. Exanple 127
Exam iy - 1 -{4-}6-(Azeti din-| -yl carbonyl ) pyridin-3-yl]-2-c
Propyl{i§-Gr dibamn Ao (IR Srexerdi H.3HapeRsmgefyrn- 13" pyrmlidindt g n)

bory1PAE {abd-2 SuGRPRRMRD was prepared by using
Yljear B?yofc@dﬁg)?anal ]ous to those used for the synthesis
of exanple 70. ’f%?gﬁ 488.1 (MrH) +. Exanple 128
5- (3-Chl or o- 4- ) - 3- oxazil , 3Hspi ro[ 2- be

pzofuran-1|, 3 -pyrrolidinl={r-yi] #h} phenyl ) -
N- et hyl pyri di nid¥s @r denTh e conpound was
prepared by using duees ana %;o 0 those used

for the

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 76. LC-MS: 506.1 (M+H)".

Example 118
Isopropyl [6-(3-chloro-4-{[(1R)-3-0x0-1'H,3H—spir0[2-benz0furan—1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)pyridin-2-yl]carbamate

O\O/ Cl
Y

HN

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 76. LC-MS: 506.1 (M-+H)".
Example 119

Isobutyl [6-(3-chloro-4-{[(1R)-3-0x0-1'"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)pyridin-2-yl]jcarbamate
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synthesis of exanmple 70. LG MS: 462.1 (M+H) +. Exanpl e
1295-(3-Chloro-4-{[ (I R -3-0x0-|"H, 3H spi ro[ 2- benzof ura
wWm20068557pyrrol i din] -1 -yl ]carbonyl } phenyl) - PCT/US2005/041763

N, N- di met hyl pyri di ne- 2- car boxam de The title conpound

was prepared by using procedures anal ogous to those

used for the synthfgks of exanple 70. LC-Ms: 476.2

(MtH) +. Exanple

(IR -I"-{2- Chlgﬁpiﬁ [ (6-

}- SHsmro[Zbawoﬂyan

title conpound wa

anal ogous to thos

8. LG M5 435.1 (MrH)+. Exanple 131 Yy

6-(3-Chloro-4-{[(I R -3-0xo0-1 H

ThpLtilsi pastrpukse Wb PLEPRIRD |y Jusingypreesigs Apalpeonstp dhgsh g for the
synthes}sQ)Fg}Ethl e7d\|'L'@3M'§ygﬁY1r fpe- 2- car boxanm de Oxal yl

th1pyr|d|n 3- yl)oxy]benzoyl

oride (0.08 g, 07 'nol) was added to a
suspen3|on of 6- ( 3- chloro 4-{[(IR-3- OXO1'H, 3
Exmnpm' giro [2-benzofuran- 1,3 '-pyrrolidin] -1 -yl

carbony 1} phenyl) pyridine-2-carboxylic acid (0.060 g,
(1IR)-1'd2-§0dare-aiyridi-Epaxa BersgyllrdHrigirpRenenfpean- 1.3 2y ryghidis]-3-one

anal ogous to those descrgibed for the synthesis of

exanple 70) in nethyle nm., 0.05 nol)

foll owed by 2 drops o e was stirred at

rt for 1 h . The vda : ed in-vacuo and

the resi due was troped wi t hGa{ uene twice. The

crude acyl chl oride/was dissolved On acetonitrile (6

mL) and divided ined 6 individual reaction vessels.

B¢ it hicahd \Was SRlpait@ byt gt fidcdtiled ahR8gous to those used for the

correspon amne, in thls exanpl e the am ne was
synthespg-ofrexamlefri h&MSIEZhL(MQHD Nin THF), and triethylan ne

(0.012 ni, 0.00008nol). After stirring at rt for 30

mn, the crude reaction m xture was purified by
Examplr @3- LC/ M5 to afford the desired product. LC-MS: 462.2

1M 4= 277 - - -1,3"-pyrrolidin]-3- one

R el i e e e A T p e RS

, 3" -pyrrolidin]-1"-yl]carbg ym}phenyl)-

The title compound was prepared by using a palladium catalyzed coupling procedure
analogous to that described for the synthesis of example 57, step 2, starting from (1R)-1-[2-chloro-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'- - pyrrolidin]-3-one
and quinolin-7-yl trifluoromethanesulfonate. LC-MS: 455.1 (M-+H)™.

Example 122

5-(3-Chloro-4-{[(1R)-3-0x0-1'"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yljcarbonyl} phenyl)-
N-cyclopropylpyridine-2-carboxamide
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N, N- di met hyl pyri di ne- 2- car boxam de The title conpound
was prepared by using procedures anal ogous to those
W@ e®d/ 053062 t he synthesis of exanple 131. LC MS: PAl6S05/041763
(mm +. Exanple 133
(3 Chl or o- 4- {[(IR) 3- oxo@I 3H- spi r o[ 2- benzof ur an-
-pyrrolidin]-I"' D
N—ethylpyrldlne 2-
prepared by us?
for the synthes S Q .
+. Exanpl e 134N ©
6- (3 Chl oro-4-{] ) - 3- oxo- | " H, 3H—spiro[2 benzof ur an-
, Yrrolldln]-l -yl ] carbonyl } phenyl ) -
N”, tiffectamipopid as Respaed &waarﬁra@dmﬁé apglegous ¢ Mostumepd for the
synthesi¥@3 e RInfRETe L dMsUsisngvpipcedur es anal ogous to those
used for the synthesis of exanple 131. LC-Ms: 504.1
(M:H)  +. meﬂel%
Examp@ 123- Chl oro- 4 {[(IR) 3-oxo-1"H, 3H—spiro[2 benzof ur an- |

rrolidin]-1"' 1carbon | } pheny

(IR)-1' Nﬂd&glv dp«rxafplgwnpw)bmzaﬂ éﬂﬁarreéyb&mmrﬁ?el {'ryrelidsininad
was prepared by using procemures anal ogous to those
used for the synthesi elx anT ] LC-MS: 488.1
(MeH) +. Exanpl e 136 ' -N

-CAzetidin-I1-yl carbony oyrldln h; J-Z- chl or obenzoyl J-

SH-spi rof | - benzof 'I, -pyrroli 'n] 3-one The title
conmpound was prepared by using procedures anal ogous to
those used for theg synthesis of exanple 131. LC M5
488.1 (MrH) +. Exd@pl e 137

(THR) title $onfothdfvas ]?bre[péﬁd rest Mgmbéﬁhﬁs 2mylbyomx yt biensz ayéd for the
synthes}ssoljfl-eiz?rrllprlg {.Zi(?-%dnszz 02u£ 8\51:!-1{)*.3 )

Example 124
5-(3-Chloro-4-{[(1R)-3-0x0-1'H,3H-spiro [2-benzofuran-1,3'-pyrrolidin]-1'-yljcarbonyl} phenyl)-
N-ethylpyridine-2-carboxamide

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 70. LC-MS: 476.2 (M+H)".

Example 125
5-(3—Chloro-4-{[(1R)-3-oxo-1'H,3H-spiro[2—benzofuran—1,3'-pyrrolidin]-1‘-yl]carbonyl}phenyl)-
N,N-diethylpyridine-2-carboxamide
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pyrrolidin] -3-one The title conpound was prepared by
usi ng procedures anal ogous to those used for the
wawbhewss of exanple 8. LC-Ms: 435.1 (MtH) +. BXEDE1085/041763
138
(k) title” cdnfpolustt e HevpxRM &N Qxin): DRBZ@Mlel -ad4tb gt kO dsd @BetOfor the
furan-1,3' -pyrrolidin]-3-pone The title conpound was
synthesgwéﬁw%%mg%% dtres anal ogous to those used
for the synthesis of exanple 1. LC-Ms: 402.2
MtH) +. Exanpl e 139
Exampgq K- ' -{2-Chl oro-4-[(2-net hyl pyri di n- 3-yl ) oxy] benzoyl
5-(3-CHlordHt-FPI ) AL o DEN ZAL4 P R2- bonBo fur41 1,8 Opyrdblitin] 391 Ear B/ 1} phenyl)-
title conpound was prepared by using procedures
N-cyclopyapppaiding-Zreanhgxamideed for the synthesis of exanpl e
8. LC-Ms: 435.2 (M+H) +. ExaBpl g 140
(IR -1"-{2-Chloro-4-[(2, 6-d{ meffhylpyri gi=R- 4- yl ) oxyJben
zoyl }-3H-spiro[ 2-be '@0 n] - 3-one
The title conpo@gd 2 i g~ procedur es
anal ogous to tho ged for the synthg
8. LG MB: 44%2/("N'H—|) +. Exanple 141 O
6-(3-Chloro-4<{[ (I R -3-0x0-1"H, 3H spi ro[ 2- benzof ur an- |
, Ble-tfitler camhpodinchjwab 'prepared by using procedures analogous to those used for the
| l.car bony] } 0 s t hyl ni cotinam de The title
Symhe%so(]li;ﬁ’é%n ge %%SL%S%DE%%% 1g/ﬁ)u'si ng procedures anal ogous to
those used for the synthesis of exanple 4. LC M
E Pziw 0 (M:H) +. Exanpl e
Xampi% 8- (3- Chl oro- 4- {[ (I R) - 3- ox0- | ' H, 3H spi ro[ 2- benzof ura
(1R)-1'ni4t[63AzqiMin-Dlylcditohyl)pyridin-3-yl]-2-chlorobenzoyl}-3H-spiro[2-benzofuran-
. | 1.car Qonyl } phenoxy) - N, N-di et hyl ni coti nam de The title
1,3 'Pyléﬁ’}'fﬁa'i'ﬁa‘"\%s prepared by using procedures anal ogous to
t hose used for the Cl

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 70. LC-MS: 488.1 (M+H)".

Example 128
5-(3-Chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-ylJcarbonyl} phenyl)-
N-methylpyridine-2-carboxamide

The title compound was prepared by using procedures analogous to those used for the
synthesis of example 70. LC-MS: 462.1 (M+H)".

Example 129
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synthesis of exanple 4. LC-MS: 520.1 (M+H) +. Exanpl e
143
W@ bRpAO53751 4- {[ 3- Chl oro-5-(tri fl uoromnet hyl) pyri BCTHUR209$/941763
oxy}benzoyl) 3H spiro[ 2- benzofuran-1, 3" -
5-(3-CRYFL L 1) Bl 6x3- PASHLErof2- B dnSo PR IS RRIN1ERALRH henyl)-
( usi ng);r%ceo ures angﬁrgtgousn (t)o thosepylfsed"g Q%e OIBX}p enyl)
N,N-dimgthy §ﬂ@e@rcaémml@1 LC-MS: 489.1 (M+H)+. Exanpl e
144
5-(4-Ch|orp-3-{[(IR)-3-o oc | [ 2- benzof ur an-

N—nethylpyridi-- ' “ti compound was
s to those used
for the synthesNQ of exanple 66. LC- MBS 462.1 (MH)+.

1%&14@4%@?9% was preppiy by using. proggddies SpalosgPD i dipspiigidalor the
synthesit-df ety 70! Qld-Blisn}74.3 (MAlﬂ)t ar bonyl } phenyl ) -

N, N-di met hyl pyri di ne- 2- car boxami de The title conmpound

was prepared by using procedures anal ogous to those
Emanqm§ﬁm for the syntheS|s of exanple 66. LC-MS: 476.1

(MEE) +
(1R)-1 Lz(qlﬂmr%i(%nsfﬂp[lqmn $yBetylbengoyli3HisphrgRbepaysmnghdin- |
pyrrolidii]-3pyaer ol i di n] -1" -yl] carbonyl } phenyl) -
N-et hyl pyri di ne- 2- carboxam de The title conpound was
prepared by using procedur anal ogous to those used
for the synthesis of 476. 1 (MtH) +.
Exanpl e 147 o N
5-(4-Chloro-3-{[ (IR -3-oxo-1"H, pi r o[ 2- benzof ur an-
, 3" -pyrrolidin]-If- 1) -
N,N-diethylpyrid| en2- car boxam de e title conmpound
was prepared by uging procedures anal ogous to those

used for the .
The title compound was prepared by using procedures analogous to those used for the

synthesis of example 8. LC-MS: 435.1 (M+H)".

Example 131
6-(3-Chloro-4-{[(1R)-3-ox0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yl]carbonyl} phenyl)-
N-methylpyridine-2-carboxamide

Oxalyl chloride (0.08 g, 0.0007 mol) was added to a suspension of 6-(3-chloro-4-{[(1R)-3-
oxo-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yljcarbonyl} phenyl) ~pyridine-2-carboxylic acid
(0.060 g, 0.00013 mol, prepared by using procedures that were analogous to those described for the
synthesis of example 70) in methylene chloride (3 mL, 0.05 mol) followed by 2 drops of DMF. The
mixture was stirred at rt for 1 h. The volatiles were removed in-vacuo and the residue was azeotroped
with toluene twice. The crude acyl chioride was dissolved in acetonitrile (6 mL) and divided into 6
individual reaction vessels. Each reaction vessel was treated with the corresponding amine, in this

example the amine was N-methylamine (12 pL, 2.0 N in THF), and triethylamine (0.012 mL, 0.00008

74



10

15

20

25

synthesis of exanple 66. LC-Ms: 504.2 (MtH) +. Exanpl e
148

W@ b@Rp053754 4- [ (6- Met hyl pyri dazi n- 3-yl ) oxy] benzopdFuSidespi1763
i ro[ 2- benzofuran-1,3" -pyrrolidin]-3-one The title

mol). ARFRAHAL awaﬁ)r lt‘) %Q@E&dmmé réa%tlagmgw@@%ﬁueﬁeais%bﬁgmm ® afford
t hose used f _yn thesis of exanple 1

the deswzpr@ueWMS @&3@1@4{ dDA Enzymatic assay of | | bHSDI
All in vitro assays were perforned with clarified
| ysates as the source of 1l bHSD activity. HEK-293
Exampl¢ B3si ent transfectants expressing an epitope-tagged
6-(3-CM6Fo34- ﬁplafs oL 'pl ﬁﬂgﬁ:‘%[ﬁHEH%Bful-LthS%yrm{cﬁn]hﬁlyneétbeﬁiy enyl)-
centri ation. x 107 cell's were resuspende
NN-dlm«rtlwbvmémsz-cra;b?@ fer (25 "M Tris-Hd, pH 7.5, 0. 1
MNaCl, 1 mM MO 2 and 250(HN% ucrose) and lysed in a
m crof | ui di zer . ;
centrifugation~gnd atgnt <
frozen. Inhibit]on//of :
assessed in vitro b
(SPA). Dry test conpounds were dissol®ed at 5 mMin

DVRQite T %ﬁ)% uftf has ?}k{pﬁtfeg golg' Ebuggggcédgré Léh&l@@u? to ’ch?sz_:j used for the

concentrations fo 8 nL of 2-
synthesiseqfiesdmpdi 130t iL6nMSo476ddMpdlinds were dotted on 384 wel |

plates in DVMSO such that 3 | ogs of conpound

concentration were covered. 20 nL of clarified |ysate
ExampaB33added to each well. Reactions were initiated by

' . c )
o RHLL Ry 2L 00 Bl B GE SShir it g
N-ethyMy@dihe-2-earboxaatideoncent rati ons of 400 nmM NADPH, 25 nM
3H-cortisone and O 00796Trmnon X-100. Plates wer e
i ncubated at 37 Of .

guenched by a
beads t hat haggﬂlLI

antibody Quenched pfates wer e i ncubated for a m ni num

O'I"heﬁtt%lel F o%ﬁd %as II”DP-{F é)?lreh %’n{ls?n gl%gécﬂ% Qdﬂalﬁ%/c;[lg RGO used for the

I'on cou sate,
synthesindfiekantpdel 131y J41-MS: 4it6d MHH no mAb were run routinel y.
Roughly 30% of input cortisone is reduced by | | bHSD
in the uninhibited reaction under
Example 134

6-(3-Chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yl]carbonyl} phenyl)-

N,N-diethylpyridine-2-carboxamide
Ci

0]
LN\‘)/N\

0
The title compound was prepared by using procedures analogous to those used for the

synthesis of example 131. LC-MS: 504.1 (M+H)".

Example 135
6-(3-Chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yl]carbonyl} phenyl)-
N-cyclopropylpyridine-2-carboxamide
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t hese conditions. Test conpounds having an | C50 val ue

| ess than about 20 nM according to this assay were
w@oemwsisiesed active. Exanpl e B Cel | - based assaysPEDUS148£041763

activity Peripheral blood nononucl ear cells (PBMs)

were isolated fraom nornal Imuwgn vol unteers by Ficoll

density centrifugati on. :\ were pla d at 4x1 05

cells/well in JaY, i b ) nedia in 96

well plates. T 3 B g—overni ght with

50 ng/m reco uman | L-4 (R&XSystens). The

follow ng norning, 200 nMcortisone (Gigma) was added

et g 9 e EddQMS 2R ARERIE 3hds@RSed for th
01?1 ctg%pogﬁ’% M% %re?g?&mr%’r%&{gn%ﬁbégggd af 0%8 thourss and or the

SYH*WW@%@W#&&%&&M% 488rldM¥dDvest ed. Conversion of
cortisone to Cortisol was determned by a comercially
avai | abl e ELI SA (Assay Design). Test conpounds havi ng

Exampdenl36C50 val ue | ess than about 20 nM according to this

I

Rl e i R R iR L R R b R

1,3"-pyeeligial-Bomeped essentially as descri bed
(Jausons-Loffreda et al. J & ol um n and Chem | um n,

1994, 9: 217-221)F Bri ef|

(I'nvitrogen : ;

pl asmi ds: CZEE d /él gyed expres:

of the GAL4 DNA bi ndizrg domai n and @+

m ner al ocorticoid receptor ligand bin®ng domain, 2)

n p

o8, FROLRURE b Bl HPRMCAMAG: KhLRRs ATUER TR for the
synthesgsexﬁexa(ngﬁRLﬂCLCSt/ISaﬁt%de(wH)T nc.), and 3) one containing

the Renilla luciferase reporter gene cloned downstream

of a thym di ne ki nase pronoter (Pronega).
Example B¥7sf ect i ons were perfornmed using the FUGENE b

(IR)-I'E@?&SQIIO-LEQ l)éy n]gyr{(ﬁxrf ai@%gﬁgﬁn%ﬂ §Ibl%§9’tot%§%e21?@fq¥antpbr'

e 1 n subsequ assa ection. In
pyrrolidinj&rone0 eval uate a conpound's ability to antagonize
the MR test conpounds age é}li luted in

O

P

Y/

0]

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 8. LC-MS: 435.1 (M+H)".

Example 138
(1R)-1'-[4-(3-Hydroxyphenoxy)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one

The title compound was prepared by using procedures analogous to those used for the
synthesis of example 1. LC-MS: 402.2 (M+H)".
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cell culture nmedium (E-MEM 10% charcoal -stri pped FBS,
2 mM L-glutam ne) supplenented with 1 nM al dost erone
wapeeapphied to the transfected cells for 16-1BCTUS2085/041763
After the incubation of the cells with the test
conpound and al dosterone, the activity of firefly
| uci ferase (indicative of MR agoni sm by al dost erone)
Example$9Reni | 1 a | uci ferase (normalization control) are
(1R)-1'0@L @157 0NL f2 ik Byt in-BYBloxFb ShzbH L B AP AB 245 20 uran ST, M
(Pronega). Antagoni sm of the m neral ocorticoid
pyrrolifgd-Srm§r i s determined by nonitoring the ability of a
test conmpound to attenuatledhe al dost er one-i nduced
firefly luciferase actit ~anpowads having an | C50
of 100 mMMor |ess are '
nodi fications of t [ '
descri bed herein, to those skilled in
the art fromthe {or/egoi ng descri ptd on. Such
5 nmodi fi cations aredalNso intended to fallw thin the
S1GR P10 orifd8n P RRE PELPEred | | MBing FaEdAule®fa8LI68E to those used for the
including all patent, patent applications, and
synthess ¢ ex e %n%@'l\&: #3492 (M*Hhe present application is
i ncorporated herein by reference in its entirety. \Wat
is clainmed is: 1. A conpound of Fornmula la or Ib: la
Exampjesl49r phar maceutical |y acceptable salt or prodrug
10 (R)-11BEROo-4- R 8Ia8h & hylBYrillR-Af1Ydx 1b@ﬁio?r}m{-yﬂim[@-)ssdz@ﬁllrwh,su
or heterocycl oal kyl, each optyl onal I'y substituted by 1,
pyrrolidin]3-ong or 5 U T-WX-Y-Z; QL is O S, NH CH2, CO
CS, SO S, OCH2, SCH2, MHQE2, CH2CH2, COCH2, CONH,
COO, SOCH2, SONH, SOz orjf SNH, R is O S, NH,
COCH2, CONH, COO, SCH>\—¢ 2~ or SO2NH; ring
Bis an aryl, heteeoaryl , or
Qe ring containing
QL and @2; R1, R2, N R4, R5, R6, R7, and R8 are
each, independently, Hor-W-X-Y -Z'"; or RL and R2
tdetitire FONOR A PESPAted Yt BSinghProfrdise AalpePustte dugsp yised for the
synthesistRkanple BOLOBIP @LE (M+H)".

15
Example 141
6-(3-Chloro-4-{[(1R)-3-ox0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenoxy)-N-methylnicotinamide
Cl o
/®)J\N
0O
—
N
N\
H/N o
20 The title compound was prepared by using procedures analogous to those used for the

synthesis of example 4. LC-MS: 478.0 (M+H)".

Example 142
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cycl oal kyl group or a 3-20 nenbered heterocycl oal kyl
group optionally substituted by 1 or 2 -W- X'-Y"_Z"
wWo@ro0R85:s R4 together with the C atomto whi cPCT/082005/041763
are attached forma 3-20 nenbered cycl oal kyl group or
-(3-CRloR-4 o HRE-SfiRu Y- 18- Lpnal |y
o saﬁgt?ggpedéﬁﬁél’or%%eﬁafygg#%iﬁ}%"?%g?mg%lgnd R6
yllcarhoggldpheapxy)iN,N-digthylmicatiwamid®y whi ch they are attached
forma 3-20 nmenbered cycl aal kyl group or a 3-20
ti |1y substituted

menber ed cycl oal kyl oup or a 3- nber ed

het er ocycl oal kyl groupg¥optionally sulbstituted by 1 or

2 -W- X'-Y"-Z"; oy and R5 together forman C

al kyl ene bridge onal ly substituted by 1 or 2
-W-X"-Y"-Z"; or and R5 together forman Cl-

al kyl ene bridge optionally substituted by 1 or 2

- We- Hle Yompbund Wak prafasdnty, usGle proadduyds eamglogou€2o Bhose used for the

al kenyl enyl < I enyl, O S, NRe, CO COO
synthes&(ﬁeﬁxé?ﬁgé L%%(%g@ﬂ@ ¢ NReCONRf, wherein said C 6

al kyl enyl, C2-6 al kenyl enyl, C2-6 al kynyl enyl areeach
Emungg&%ynally substituted by 1, 2 or 3 halo, OH G .4

P Xy, G .4 hal oal koxy, amino, C -4 al kylam no or
(1R)-12- §3-dihplr d$(@ifivodomdihyFpyaidan iyl oxXyit bénzay k- piyd [2-beRzoburan-1,3'-

I | enyl, C2-6 al kynyl enyl, aryl, aryl oxy,

pyrrol ﬁgépkyl, het eroaryl, heteroaryl oxy, or d
d Q-6 alkylenyl, C2-6
kyl , het eroaryl
{ituted by one

het er ocycl oal kyl, wherein s&
al kenyl enyl, C2_6 al ky :
or heterocycl oal kyl s
or nore hal o,
hal oal koxy, am no, H
C2. 8di al kyl am no; and W are each, independently,
absent, G -6 alk nyl, C2-6 al kenylenyl, C2-6

al kynylenyl, O S3¥NRe, CO COO, CONRe, SO S, SONR
eTheOtitlNCaAEINRI fwas VifreFaeddnbys adiy fioc&lures analogous to those used for the

synthesis of example 1. LC-MS: 489.1 (M+H)".

Example 144
5-(4-Chloro-3-{[(1R)-3-ox0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yl|carbonyl} phenyl)-
N-methylpyridine-2-carboxamide

=z

N\
H/N 0

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 66. LC-MS: 462.1 (M+H)".

Example 145
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al kyl enyl, C2-6 al kenyl enyl, C2- al kynyl enyl are each
optionally substituted by 1, 2 or 3 halo, OH (C]-4
wW@bkdoengs75LC1- 4 hal oal koxy, amino, C 4 al kyl am POI/082005/041763
C2-8 dial kylam no; X, X and X' are each,
5-(4- Chl@ﬂﬁﬁﬂ(’ﬂ@r@b%ﬁl A ENiro[Sbed2ofiir ). I1@"l)ﬂfrrolﬁ:i-’rl]61'—yl]carbonyl}phenyl)
kenyl enyl , C2-6 al kynyl enyl, aryl, cycloal
NN'dlﬁ’é’fléff'%’ﬁlflwe'zo?a"h%’taé‘lf‘%ycI oal kyl , wherein sai d CI .6
al kyl enyl, C2-6 al kenyl enyl,, C2 6 al kynyl enyl,
cycl oal kyI het er oary et g ocyal kyl is
optionally substitute ' hal o, CN, NC2,
OH, G -4 al koxy, G .4 pa oal koxy, am'no, G -4
al kylam no or C2-8 di gl kylam no;", Y and Y" are
each, independently,/~absent, C -6 @l kylenyl, C2.6
al kenyl enyl, C2-6 a wyl enyl, O S, NRe, CO CQOO,
CONRe, SO, S@2, SONR/, or NReQONR f, wherein said C
al kyl enyl, C2-6 aIM-~.IenyI, C2.6 alkynylenyl are each
optional ly substitiuted by 1, 2 or 3 halo, OH C]-4

atheOe: cdahpofindadae %ﬁ&)ﬂ , bydBikpO pro€ddufes kYR tHGh&e used for the
C2-8 di (z:all kpl gm noqJr y@ndl{ggp are each, t

synthesisefepmriett | <MY 4Pl MY, No2, OH, C 4 al koxy, C 4
hal oal koxy, am no, Cl-4 al kyl am no, C2-8 dial kyl am no,
C -6 alkyl, C2-6 al kenyl, C2-6 al kynyl, aryl,
Examplg #460a| kyl , heteroaryl or heterocycl oal kyl, wherein
5- (4—C§l%hd3-ﬁ(l‘R)aj _b¥d-1' IS H-Spird [ K 8o furfnd13'- ?Hmnuh]d Afl¢hrbonyl} phenyl)-
cycl oa heteroaryl or heterocycloal kyl is
N-ethYEmtr}dMaH W bexamide t uted by 1, 2 or 3 halo, Gi-6 alkyl,
C -6 hydroxyal kyl, C2-6c¢cal kenyl, C2-6 al kynyl, C -4
hal oal kyl, aryl, cycl I
het er ocycl oal kyI CN,
d, C(0)OR a, OC(O)Rb O)NR Rd
al kyl - OC( O) NRRd, NRRd,/ NRcC(0) RO, NROC(O) OR , S(O Rb,
S( O NRcRd, S(O)2Rb (0) 2Rb or OS( O 2NRRd; wherein
tvvo-WX—Y-Ztogeh fth the atomto which they are
both attached opt{onally forma 3-20 nenbered
cycl oal kyl group oN 0 menber ed heterocycl oal kyl
group optionally sUbstltuted by 1, 2 or 3
- Yie e ¥OmpBund anermepmretde udig )s{focé:durez antlog®is hter thogiet wsed for the

t.he. at o both attached optionally
Synthe?‘%?fr?f‘adn@ é@ l\rl‘g 428?Xyc oal kyl group or 3-20 nenbered
heterocycloalkyl group optionally substituted by 1, 2

Exam[ﬁe 14{57 RO

5-(4-Chloro-3-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yl]carbonyl} phenyl)-

C(0)R b, C(0)NRR
i 4

N,N-diethylpyridine-2-carboxamide

The title compound was prepared by using procedures analogous to those used for the

synthesis of example 66. LC-MS: 504.2 (M+H)".
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wherein -WX-Y-Z is other than H, wherein -W-X -Y -Z
is other than H, wherein -W-X"-Y"-Z" is other than H,
wWR2006053452 C -6 al kyl, C 6 hal oal kyl, C2.6 al kePgl/pS1085/641763
al kynyl, aryl, cycloal kyl, heteroaryl or
Examﬁl@ﬁﬁ ocycl oal kyI Rb is H G - 6 al kyl, C-6 haI oal kyl ,
kenyl CZGaIk cIoaIk
(1R)- lhé‘Hé? H&ﬁwpmd%r%mw ee%ﬂy!&y% swsoli/ §e'}40fltl:2nﬂ 3pyyplidinj-3-one
G -6 hal oal kyl, C2-6 al keny®, C2-6 al kynyl , aryl,
cycl oal kyl aryl al kyl , cl/oa kyl; or R and Rd

together with the .- 0 y are attached
forma A, 5-, 6- 7- rrerrberedot erocycl oal kyl
group; Re and Rf reNeach, i ndepengiently, H, Gi-6
al kyl, Cl1-6 halo , C2-6 al kenyl; C2-6 al kynyl,

aryl, cycloal kyl, jaryl al kyl, or cycloal kyl al kyl; or Re
and Rf t oget her with the N atomto which they are
atheatitre ompund avas- prepred By ugpg procpgufgseanalggous to those used for the

syntheB?&f%&BﬁME'loﬁbka LQ)QQ;DI g is 0, 1, or 2, r is O, lor
2; s is 0, With the provisos: a) when the

corrpound has Forrrula la, QL is CO and Q2 is NH, then
Examsle AS 0; b) when the conpound has Fornula la, QL is

, @ is CH2, and gis 1, thenr is 1 or 2; c) when

Enzymatie assayrpO L SPHs FOHTLH alb, QL is NH and Q2 is CONH,

it ‘2‘ E]fb?itr@ss%gs m%‘e peﬁ' rmed w1t?1 iﬁrp% 20 gl;sell}gs Fl?e) %ce of kf’l[%l—%Drl activity.
HEK-298 &ﬁnsﬁ‘éﬁcira’@fe@ﬁyﬂs eﬁpﬂ%)s‘silhg hmélﬁﬁpbsagéed%lsﬂm-olﬂflﬂ[} Méth Yurfan 11BHSDI
were harvestedebycc(:)e r&tlilga%or(l) f Rglllg?lynﬂ X 1'3 cells rle:(%gsqypended in 40 mL of lysis buffer
(25 mM Tris-HCI, pH 7.5, 0.1 M NaCl, 1 mM MgCl, and 250 mM sucrose) and lysed in a
microfluidizer. Lysates were clarified by centrifugation and the supernatants were aliquoted and
frozen.
Inhibition of 11BHSD1 by test compounds was assessed in vifro by a Scintillation Proximity
Assay (SPA). Dry test compounds were dissolved at 5 mM in DMSO. These were diluted in DMSO
to suitable concentrations for the SPA assay. 0.8 pL of 2-fold serial dilutions of compounds were
dotted on 384 well plates in DMSO such that 3 logs of compound concentration were covered. 20 pL
of clarified lysate was added to each well. Reactions were initiated by addition of 20 pL of substrate-
cofactor mix in assay buffer (25 mM Tris-HCI, pH 7.5, 0.1 M NaCl, 1 mM MgCl,) to final
concentrations of 400 uM NADPH, 25 nM *H-cortisone and 0.007% Triton X-100. Plates were
incubated at 37 °C for one hour. Reactions were quenched by addition of 40 pL of anti-mouse coated
SPA beads that had been pre-incubated with 10 pM carbenoxolone and a cortisol-specific monoclonal
antibody. Quenched plates were incubated for a minimum of 30 minutes at RT prior to reading on a
Topcount scintillation counter. Controls with no lysate, inhibited lysate, and with no mAb were run
routinely. Roughly 30% of input cortisone is reduced by 11BHSD1 in the uninhibited reaction under
these conditions.
Test compounds having an ICs, value less than about 20 pM according to this assay were

considered active.

80



10

15

20

30

35

3. The conpound of claim1 having Formula Ib. 4. The
conpound of claim1l wherein Cy is aryl or heteroaryl
wGeasvsrst ed by 1, 2, 3, 4 or 5 -U TW X-Y-Z. BCT/Ukm®05/041763
conpound of claim1 wherein Cy is phenyl substituted
Examptéygl 2, 3, 4or 5-UT-WX-YZ 6. The conpound of

aim1l having Fornula la wherein QL and @ are each,
Cell-baﬁ“n*oPéﬁ’é/ﬁ&rrHWactwltys NH, CH2, CO, CS, SO, or SO,

WRBHIRE lﬂ&ﬂhn&ﬁn&ﬂa’aﬂcewﬂwcww iSol ARt fr6 @btnal human volunteers
substituted by -W-X"'-Y"-Z". The conpound of claim

by Ficoli dppgsify ﬁ?ijf@EWP aCtllg %%Plé%at@rl@ §61@WqﬂHn ”@bﬂe pf & V4Ridpeo-

BRL) er&a i 9@@611 9"%5 'celwg stlrgﬁlat%em @Cv@ch R0 & lr&BmQ%rﬁl human
is optionally substitute

1L (RASy Syt e Iglomiricm SomBGIIRAVBOHEDE (B1eTH Ve sl Bresence
or absecd o‘f\‘t)ﬁfo\%] Bor&lntiaforPofnddand. STHCellsere'; ﬂﬁ@ulﬁ%ﬁ@%ﬁ'@%o@r@ and then

claimlwherein ring B is phenyl or pyridyl
superna@@w@rwteél QPW@W@ p@tispnRlo copiipol VR defrymingghhy qggmmercially

avallabl Iﬂl@Aggyggﬁ%‘gach H 11. The conpound of claim
erern IS 12. The conpound of claim1l wherein

|12§st1corrm3undfﬂlevmgunp&m taloé less gamahouhAe Ml pceprding @, thippssay were
npound of claim lwherein r is 0. 15. The
COHSIdJI&%Ctg‘Send of claim1l1l wherein -UT-WX-Y-Z is hal o,
cyano, Cl cyanoal kyl, nitro, Cl nitroal kyl, G- alkyl,
Exampp"(EaI oal kyl, G .4 al k_oxy, G . 4 hal oal koxy, OH, G -8
oxyal kyl, am no, G - al kylam no, C2.8 dial kyl am no,
Cellulaalagslay thehbradaViR antaggoismal kyl , heter ocycl oal kyl,

%(al al clfr)i\/q{ h%éoenlrls ci?x lb@ %ré rmfi‘.%gs%énqgl 2% %L&%Ed J%sons-Loffreda et al.

FoCyC
J Biolumhenldl CGheldilamgh, T9%: B ’)‘dﬁQéthl Briefly, HE§29505M§BUZﬁH|S 6ﬁv1@¢@n fPprp.) are

co-trans&( r%{‘g}pﬂﬁee plﬁ st :15)%036§1g§9c{ {5 ex%ess6 ﬂs&lwcg)@?l? &Xi4 DNA
bindingadighain and the mmeralocortlcmd receptor ligand binding domain, 2) one containing the
GAL4 upstream activation sequence positioned upstream of a firefly luciferase reporter gene (pFR-
LUC, Stratagene, Inc.), and 3) one containing the Renilla luciferase reporter gene cloned downstream
of a thymidine kinase promoter (Promega). Transfections were performed using the FuGENEG6
reagent (Roche). Transfected cells can be ready for use in subsequent assays 24 hours post-
transfection.

In order to evaluate a compound’s ability to antagonize the MR, test compounds are diluted in
cell culture medium (E-MEM, 10% charcoal-stripped FBS, 2 mM L-glutamine) supplemented with 1
nM aldosterone and applied to the transfected cells for 16-18 hours. After the incubation of the cells
with the test compound and aldosterone, the activity of firefly luciferase (indicative of MR agonism
by aldosterone) and Renilla luciferase (normalization control) are determined using the Dual-Glo
Luciferae Assay System (Prornegaj. Antagonism of the mineralocorticoid receptor is determined by
monitoring the ability of a test compound to attenuate the aldosterone-induced firefly luciferase
activity.

Compounds having an ICs, of 100 M or less are considered active.

Various modifications of the invention, in addition to those described herein, will be apparent

to those skilled in the art from the foregoing description. Such modifications are also intended to fall
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Zis aryl, cycloal kyl, heteroaryl or heterocycl oal kyl,
each optionally substituted by 1, 2 or 3 halo, G -5
w@bkdoghs57€2 - 6 hydr oxyal kyl , heterocycl oal kyl, OMNCT/ORAN5/041763

C(ORb, C(ONR CRd, C(OOR, - C alkyl-0OC(O NRRd

within thiRed3ge ofNRE SpeAddl cl&ﬂﬁ@@h%@mno&( i 1ddtbe alOpatm%@t?aBphcatlons and
18. Th npound of claim 1 wher é

publicatjofs ‘Elteg%tgﬁprefﬁm P VH%EI‘WFW%“&’F'&?‘“ Ryrelpraneg lr“éféF‘W?ty
G -4 alkyl, C-4 haloalkyl, GC-4 al koxy, Cl-4
haloalkoxy, H, G-S alkoxyalkyl, amno, C -4
al kyl am no, C2. & dial kylam no, aryl, heteroaryl,
cycl oal kyl, heterocycl oal kyl, aryl al kyl,
het eroaryl al kyl, cycl oal kyl al kyl, or
het er ocycl oal kyl al kyl . 19. The conpound of claim1l
having Formula Il:11 wherein: B and Q4 are each,
i ndependently, CHor N, r is 0, 1 or 2; and s is 0, 1
or 2. 20. The conpound of claim 19 wherein QL is O
NH, CH2 or CO, wherein each of said NH and CH2 is
optionally substituted by -W-X"-Y"-Z". 21. The
compound of claim19 wherein Q@ is O S, NH CH2, CO
or SO2, wherein each of said NH and CH2 is optionally
substituted by -W-X"-Y"-Z". 22. The conpound of claim
19 wherein one of QL and Q2 is CO and the other is Q
NH, or CH2, wherein each of said NH and CH2 is
optionally substituted by -W-X"-Y"-Z". 23. The
compound of claim 19 wherein one of QL and Q2 is CH2
and the other is O S, NH, or CH2, wherein each of
said NH and CH2 is optionally substituted by
-W-X"-Y"-2Z". 24. The conpound of claim 19 wherein one
of QL and Q2 is O and the other is CO or CONH, wherein
said CONH is optionally substituted by -W-X"-Y"-2Z"
25. The conpound of claim 19 wherein B is CH
optionally substituted by -W-X"-Y"-Z". 26. The
conmpound of claim 19 wherein @ is N
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27. The conpound of claim 19 wherein Q4 is CH
optionally substituted by -W-X"-Y"-Z". 28. The
w@oovpossTs2 of claim 19 wherein Q4 is N 29. ThePCDDOROFCH1763
of claim19 whereinr is OCor 1.30. The conpound of
What i§ kR dLS: vvherei nsis O0or 1. 31. The conmpound of

claim 1l haying ForrruaHI: Il wherein: @B and Q4 are
L. e%n&?f“p‘?“ﬁéi@ ﬁlélﬁt‘f?f CHor N r is O, 1or 2; and s is
0, 1.0t,2. 32. The conpound of claim 3l where S
ez Q- X WMrédei n each of saj C Ry @ﬂ@
ons tituted by -W-X"- :R ~33 Th\ <W‘ XU-Y"-Z"),
im31 wherein Q i S, N (WO Y"-Z"),
¢ p ch. @f.said NH and tlonally
Cy P: W g(@ )SZ" AT ouad of claim
@|noneonlandQ2|s%ﬁ;ﬁd qother is O
oNH, RerrRCH2, wherein each of said &\H am§ RH2 is

optionﬁlly substituted by -W-X"-Y"-Z" . 35. Thig

compourtl of claim3 1 wherein one of QL and Q@ i

or phaliiﬂﬁbuhbwly(abd%ﬁtﬁblb Salr pﬁ)drN'ﬂllermf vididzein:wher ei n each Of
CH2 is

al |
G B yERa 2uei5o R u SRRt erd R e et b 2 5.4
orS—M@X&ﬂZ @ is Oand the other is CO or CONH, wherein

B S8 Uil 68 30 Soh I3 hibe Mt ¢lichy Coch, conn

COO0, SPCHH 8Ny SOMiIs] ot SG,BE; by - W - X'-Y"-Z". 38. The

o7 BearvaicinEPebs Yo W lloReloalio stidh: SR (e
COO, SCWEHQSSONH gb—;c%o@r s'mBIH;orrpound of claim31 wherein Q4
vl s v BTG DI AT kel Hou Phedg i gfig
containing Q' and Q%
R, RL R RY R’ RS, R, and R® are each, independently, H or -W’-X"-Y’-Z’;
or R! and R? together with the C atom to which they are attached form a 3-20 membered
cycloalkyl group or a 3-20 membered heterocycloalkyl group optionally substituted by 1 or 2 -W*’-
X’-Y-27
or R® and R* together with the C atom to which they are attached form a 3-20 membered
cycloalkyl group or a 3-20 membered heterocycloalkyl group optionally substituted by 1 or 2 —-W”’-
X’-Y-Z2
or R® and R° together with the C atom to which they are attached form a 3-20 membered
cycloalkyl group or a 3-20 membered heterocycloalkyl group optionally substituted by 1 or 2 —~W*’-
X-Y?-Z7’,
or R7 and R® together with the C atom to which they are attached form a 3-20 membered
cycloalkyl group or a 3-20 membered heterocycloalkyl group optionally substituted by 1 or 2 -W”’-
X7,
or R! and R’ together form an Cy.4 alkylene bridge optionally substituted by 1 or 2
-W»-X-Y?-Z"
or R? and R® together form an C, 4 alkylene bridge optionally substituted by 1 or 2
-W»-X>-Y*’-Z2"’
U is absent, Cy.salkylenyl, C,.¢ alkenylenyl, C,.¢ alkynylenyl, O, S, NR®, CO, COO, CONR’,
SO, SO,, SONR®, or NR°CONR, wherein said Cy. alkylenyl, C,.¢ alkenylenyl, C,¢ alkynylenyl are
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43. A conpound of claim1 selected from
(I R -r-(4-Phenoxybenzoyl ) -3H spiro[ 2- benzofuran-1, 3" -p

W@ 200605305 1] - 3-one; 1' - (3- Phenoxybenzoyl ) - 3H spCT/0S2005/041763
[ 2- benzofuran- 1,3" -pyrrolidin]-3-one;

each optibMlly kubsfitdteBib9 WDD&VBZIQYJ DH3EL_Silliok @[ G-, RABARIKYIT @kind, (3., alRYlamino

rrol1din]-3-one;

or Czs Qigligylaine] 4. ( Benzyl oxy) benzoyl ] - 3H spi r o[ 2- benzof ur an- |
"1315 a@s)éﬁtr @1: |alhidy[b}1f'13€9é'h§qeny(léxﬁl) , 0. alkynylenyl, aryl, aryloxy, cycloalkyl
heteroaryl W}ef%{yﬁ%gfﬁ?)ﬁgte@ﬁ%cloa k?/lz gv¥1 em?:ela;&-dsé)lls gl%leny e&zé glfkgnry enyf Cos

an(ynyléxhyﬁi)cyéloallliﬁ l{efé)’dalbd gnhci%erydy@nsM)c&lem;ﬁwhbry%hbﬁmerdq{y%nb BNASE halo,
rroliLdrn

CN, NQ% @34 @uatkaxs( (by-+ BJoationy, yrnasey%e%%wqw sHEsdidlgfaningnz of

LWaW‘ lamd&’\/"&\/d'@clh dlhd%berﬁetﬁlgleabsent CL. 6al lenyl, C,.calkenylenyl, Ca6
enoxg enzoyl | - 3H spi.r o[ 2- ndZé)f
1a L6

2-
alkynylaqyé,rp |S §k§[§3:}> IC&Q 831 IO AR S(OI\iPR I\_{R , wherein sa
alkylenyl( 3; Qu&eﬁﬁéi@hm%n@@@dﬁ;mé daciBoption @y @btRutbesyZIgh 6F &Ralo, OH, C;.4

rroli
alkoxy, (CP Rﬁlal?gﬁfogy (aﬁll’@a%cef %‘!514@?1‘89(9‘) tredAUYIAMBEL spi r o] 2- benzof u

r)@rX |an§X"QiYef a0, litHepdmidri9WBsent, Cy 4 alkylenyl, C2 5 a]kenylenyl Cos

Bi phenyl - 4-yl car b ) - 3H
alkynyle 1,_ (y pl l~heteso ) rhetergcr;/%lo)alk}gll w er|61rn%a1 C1 sa l%y?eny aCE]6|
1y rYert BoBhHe!

alkenylér%R)Cz%alk&n?yieﬁylu & cRratky( ﬂé‘r&r@irﬂb‘r%eﬁéfo@?@( %QYlidnally substituted by
H- spi roé\&@h enzof uran-1 rro

n one;
one or IPPIR)hﬂ]IO CY P8k 6:-eallqpyrCaz hlodk W&wy%éﬁzawlfm@mgﬁw 0
d1a1ky1111%n@en20furan I, 3' pyrrol i di n] -3-one;
Q 2-Chl oro-4-[ (3-chl oropyrazi n- 2 I )oxyLebeonyl }
§B€1 HES T?é]ihzléﬁeﬂ‘?néﬁlﬂb’ apsent, (e a5y Tepplyfjos Blkerfydenyl, Cos

alkynyl@%;@@ X NR{ Zxﬁd(w eoNH° (s’b SOI SONR®, or NR"CONR whereln said Ci.g

di met hyl pyrazi n-2-y benzo
alkylen[ylz Chekeaflenydri=zs ilkgmy_lenpsg,afref &ic aptfﬂnal%y wﬁgltuted by 1 2 or 3 halo, OH, C;4

alkoxy,(d‘l 4)1a15a11[02(y @MiR, @'1 ;i al@’ﬁb&hﬂ@%ﬁ@ QllaZky)I'Alﬂm/ ‘) benzoyl ]-3H spi
2-benzofuran-1, 3' rroli

(lei) and Z'[ gre @pﬂhomgem:nﬁg ¥ ,H?nh%}p*plg 1\}@7@9% Eeﬁ’?@w’ﬁl 4 haloalkoxy,
amino, (}’[J’%lﬁﬁél{llgo [c% ﬁhﬁr@%ﬂﬁoaﬁ - R3], C9X£lkéﬂyl @, pAl grl ,0RE ,cycloalkyl

Ani no- 5- 1 uoroEyrl di n- 2-

heteroand @émqy?/qy}‘lpglkylswhqr@lpgaubgmza&y fllkenyl Co. 6a1kyny1 aryl cycloalkyl
heteroasyl 0PN Qlyb 4 1RY 1-iBoRdRally substituted by 1, 2 or 3 halo, Cy. alkyl, Cy.¢ hydroxyalkyl,

C,.6 alkenyl, C.¢ alkynyl, Cy4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR®,
SR®, C(O)R", C(O)NRRY, C(O)OR?, OC(O)R?, OC(O)NR°R, —C1.4 alkyl-OC(O)NR'R?, NR°R’,
NR°C(O)R’, NR°C(O)OR?, S(O)R®, S(O)NRR’, S(0),R", NR°S(O),R" or S(O),NR'R%;

wherein two —W-X-Y-Z together with the atom to which they are both attached optionally
form a 3-20 membered cycloalkyl group or 3-20 membered heterocycloalkyl group optionally
substituted by 1, 2 or 3 —-W**-X"*-Y**-Z"’;

wherein two —W’-X’-Y’-Z’ together with the atom to which they are both attached optionally
form a 3-20 membered cycloalkyl group or 3-20 membered heterocycloalkyl group optionally
substituted by 1, 2 or 3 -W**-X"*-Y"’-2"’;

wherein ~W-X-Y-Z is other than H;

wherein ~W’-X’-Y’-Z’ is other than H;

wherein ~W?’-X*’-Y?’-Z"’ is other than H;

R?®is H, Cy alkyl, Cy¢ haloalkyl, C,. alkenyl, Cy¢ alkynyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl;
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(IR -I"-{2-Chl oro-4-[(4-chloropyrimdin-2-yl)oxy] benzo
yl }-3H spiro[ 2- benzofuran-1|, 3" - pyrrolidin]-3-one;
W@ b@Rp/053754 2- Chl or 0- 4- [ (6- chl or 0- 9H puri n- 2- yl ) PAHPR®NZ 011763
yl }-3H spiro[ 2- benzofuran-1,3" - pyrrolidin]-3-one; (
1IR) is I, € {2 @K Balbalkyfl,(G 5 @ik 0Dy hiFhyl-2ylydyL RXNK) D Rét&0at) 1 or
het (% F&ﬁplro[Z benzofuran- 1,3'- pyrrolidin]-3-one; (
eterocyplpallyl. (4. Br omp- 2- chl or obenzoyl ) -3 H-spiro
[R- 1bHJ’KZleal1Hy£}|’C1 ¢ haldalleyl, 1@y ks BXbiydli @Y )s alkynyd i@y, cycloalkyl, arylalkyl, or
1 IFQR%Q -[ 2- Chl or 0o- 5- (pyr azi n- 2-yl oxy) benzoyl ] -3H-spiro
cycloa nzofuran-1,3' -pyrrolidin]-3-one; (IR -I
or(w aMh@ﬁb@l[kZ wh)themtslﬂ it6 @hidh BN aRfaticaed formB a-4R)sF reobi T
b J 3-on Fl uoro-N- {4-[ (3 -oxo-
membeye ﬂrem%g?ﬁﬂa{l 8 %Bnzofuran- 1,3 -pyrrolidin]- 1'-
yRe)dﬁaRb&ayéchplh@@yhc}emn Baqi. &Eﬂkylt@&ﬂ]al&lkﬂl@z safkenyl, Cp.¢ alkynyl, aryl,
- chl or ﬁ% ﬁ -0x0-1"H, 3Hspiro
cycloalicyl. H¥l @Fﬁﬁmil lalylpyrrolldln] -1' -yl ]

c&rrb @M‘?g@gﬁr WiRi ltHéWa’:!&h Aewhikh ﬁ?y bll@)gﬁicﬂécﬁflb;m a 4-, 5-, 6-or 7-
or 0- 4- pi per azi n- yl benzoy SFLsplro
“wmbT%”ﬁﬁﬁfwﬁﬁmﬁﬂngBf-pyrrol|d|n] - 3-one di hydrochl ori de;

(d BX) , Or 2;
AN Acetylplpera2|n | -y”~-1-chl orobenzoy”- SH- spi r oP- be

iépdﬁﬁﬁ 9 _pyrrolidin]- 3-one;

(4 Rp; ror[22- Chl or o- 4- (4- propi onyl pi perazin-1-yl)benzoyl ]
-BFLsplro[Z benzofuran-1, 3" - pyrrolidin]-3-one;

with the preyises: [ 4- ( 4- Butyrylplpera2|n | -yl)-2-chl orobenzoyl ]-3
Fk)mbﬁ ok Zo@m@hw@mla B, Q im‘@ Qhd QF RINEB ﬂwae is 0;

(e s g 0 b i V8 LR OBY LRSIV LR BT 421 %o
b@%@xﬁ Hhe 3bmpouad h@s\’Fohﬁl!llh Qd (ﬂl ls:iﬂq nad QWB;KIIWIH then s is 0;

hl 4-{
@&F@gﬂ}egglgp%{é}%aq lfﬂrlghlaﬂb @ 15p9?’r%| is BllHnﬁherP ris 1 or2; and
yé)]c?ya; S0 hahRHEBYopP bstiaet Be 1 lor 2 cCarbRxyhare;

2. The compound of claim 1 having Formula Ia.

3. The compound of claim 1 having Formula Ib.

4, The compound of claim 1 wherein Cy is aryl or heteroaryl substituted by 1, 2, 3,4 or 5 —U-T-
W-X-Y-Z.

5. The compound of claim 1 wherein Cy is phenyl substituted by 1,2, 3,4 or 5 —U-T-W-X-Y-

6. The compound of claim 1 having Formula Ia wherein Q' and Q? are each, independently, O,
S, NH, CH,, CO, CS, SO, or SO,, wherein each of said NH and CH, is optionally substituted by
__W’?_X,D'.Y,,_Zﬁ?'

7. The compound of claim 1 having Formula Ia wherein Q'is O, NH, CO or CH, and Q*is CO,
CH,, NH, NHCH,, or SO», wherein each of said NH, NHCH,, and CH, is optionally substituted by

_W’)_X”_Y”-Z” i
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Et hyl
4-(3-chloi O 4-{[ (I R -3-0x0-1"H, 3H spi ro[ 2- benzor ur an-
WQ 0060537601 i di n] -ryl ] PCT/US2005/041763
carbonyl}phenyl)piperazine-I-carboxyIate; Pr opyl
4- (3-chloro-4-{[ (I R)-3-0x0-1"H, 3H spi ro[ 2- benzof ur an-

. iMeaplpsgr af ity tf&éswébjo%ﬁ&%’ LR R

3H—sp||C12 benzofuran-1 :,3" -pyrrolidin]-I"'
yl.] car bonyl ¥} phenyl ) pi era |ne | - car boxyl at e;
0 (J{Pk)cmpmé.%%ﬁm%w%ﬁ?? Fp& By PRt RERYI DI per azi n-1 - y1 b

enzoyl } - 3H spi ro[ 2- benzoruran-1, 3" - pyrrolidin] 3- one;
tert - But

0. [ Besenpoehrbin SYhEyh R ok %J’Fl% RO ot S pP' 'O

yI]carbonyI}phenyI)plpera2|ne I-carboxylate;

i perazi n-1-yl benzoyl )-3Hspiro
11. 'EWB@WE%FéPgﬁaTlé mﬁ?ﬁﬂd?&din] -3-one di hydrochl ori de;
thhyl 4- ( 3- et hyl - {[(1R)-3 -o0ox0-1"H 3Hspiro
[2-benzofuran-, 1,3 -pyrrolidin] -1"-

12. préﬁmB@WQPfﬂﬁ@h&W?%?ﬁ@ﬂ%&lne | - car boxyl ate; Et hyl
(3 met hyl - 4-{[ (I R) - 3- oxo-| "' H, 3H spi r o[ 2- benzof ur an- |
yrrolidin]-ryl] carbonyl}phenyl)piperazi ne-|
13. Eﬁﬁ@@?%ﬂé@éclam bgbarein s i30-- et hyl - 4- " {[ (1R) - 3- oxo- 1H
, 3Hspiro [ 2- benzofuran- 1,3 -pyrrolidin]- 1'- yl]
carbonyl}phe era2|ne- 1- car boxyl ate; Prop-2-yn-
14. 1T1V|cog}p<elgld 0 1Dw ere1{1[rcs| ) 3- 0XO0-
1H, 3H spirof 2- benzofuran- , 3' pyrrolidin] 1 -
15. 4Tk(eg:%mﬁ@%r bor}%c(}ip%f glgsnn%/rv%e?%p (igla'lz w-e - Ca[la 0,C elln%t 1 4I c%'gr%aﬁzﬁymtro Cia

mtroalk}@ |'¢‘1§ E’lk&lobﬁ hﬁﬁ)ﬁl&ﬂf Of Alkoxy, R hzﬂNeﬂlEo&kl I OHL 1G5 Akoxyalkyl, amino, Ci4
C ar bon

o o ORI LBLBEL Dol SRS AL PR
heteroa{rﬁall%ﬁnc%@foun@an?ﬂo&etepderya@hlkﬁhm}l- 1'- yi]

car bonyl } phenyl ) pi per azi ne-" 1- car boxyl at e;

(IR -r-{2-Met hyl -4-[ 4- (et hyl sul fonyl ) pi perazin-l-yl]b
16. EQbnbowtidotBlan®] ¥hiENZOhddrBie bbsdnt.

17. The compound of claim 1 wherein:

_U-T-W-X-Y-Z is halo, C. alkyl, amino, OH, OC(O)R®, Z, —O-Z, ~O~(C1 alkyl)-Z, or
~NHC(O)-Z; and

Z is aryl, cycloalkyl, heteroary! or heterocycloalkyl, each optionally substituted by 1,2 or 3
halo, Cy alkyl, C1.¢ hydroxyalkyl, heterocycloalkyl, CN, OR?, C(O)R®, C(O)NR'R’, C(O)OR?, —C.4
alkyl-OC(O)NR'RY, NR°RY, NR°C(O)R?, NR°C(O)OR?, S(O),R’, or NR°S(O),R".

18. The compound of claim 1 wherein —~W’-X’-Y’-Z’ is halo, cyano, C;.4 cyanoalkyl, nitro, C;.4
nitroalkyl, C,.4 alkyl, C;.4 haloalkyl, C1.4 alkoxy, C;.4 haloalkoxy, OH, C.s alkoxyalkyl, amino, Cy.4
alkylamino, C,.g dialkylamino, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,

heteroarylalkyl, cycloalkylalkyl, or heterocycloalkylalkyl.

19. The compound of claim 1 having Formula II:
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pyrrolidin]-3-one;
(IR -r-{4-[4-(Ethyl sul fonyl) pi perazin-1-yl]-2-nmethyl be
WO 2@¢l03573H spi r o[ 2- benzoniran-1, 3' - pyrrolidi npEBUS2VES/041763
(1R)- 1'-[4-(4-Acetyl pi perazin- 1-yl)-2-methyl benzoyl ]
-3Hspiro [2-benzof ugarg4 )2- G- n] - 3- one;
(IR -1 "-[2-MethyR?4- Ao o ]
-yl )benzoyl]-3HR
pyrrolidin] 3- one;
-[ 4- (4- Isoells;tyryl
-yl)-2-net hy
pyrrolidin]-3-ofe;
1'-{4-[4-(Cycl opr opyﬂi‘beﬁbonyl ) pi per azi n-
1-yl]-2-met hyI benzoyl } -3H—§p| rof 2-
benzofuran-1, 3" -pyrrolidin]-3-one;
whereir;| R) - r - [ 2- chi oro 4- (9H puri n- 9 yl ) benzoyl ] - 3H spi rof 2-
RgRbUTANaly Rasflanal! Elithi3-one: (1)1
opyrralidin=Tl
-ry$()ti€11120§dd] 3H spiro[ 2- benzof uran-|
" s0p1y5r2°|'d' n]-3-one; ( 1R)-1 '-[4-(2-Oxo-I
3 oxazadl i di n- 3- yl ) benzoyl ] - 3H spi r o[ 2- benzof ur an- |
, 3" -pyrrolidin]-3- one
20. éll"_}]_)c mpéu[ngcgcelarl]lzo Uraﬁel 31s)6 I\h—{_kcg%[:){ajléﬁ% \Zv%e:r%llﬁégﬁggéﬂ}g NFf and
CH, is @tia)wllysuszrtmdllmr—GV’ﬂX(’-lYl—i-ijr azol -1 -yl)benzoyl]-3Hspiro
[2 benzofuran-1, 3" -pyrrolidin]-3- one; (1R)-
-(4- Morpholin-4-y | benzoyl)-3Hspiro
21. [ﬂ}ehempmfnklroﬁﬂalm 13 wheyein QF isdd, 18] NH3CBn €0, be$®; Birrgih each of said

NHand4%§I3160 t}%ﬁaﬁmuﬁ%’f{t‘]&ﬁ@y 359%@» b 3H-spiro[ 2- benzof uran-|
yl ] car bonyl } phenyl ) - 3, 6-di hydr opyri di ne-1 (2H) - car boxy!

(afl’%cpl}npflﬁl_d&fl F1%1}n019 wlte]reui og,e cg q a{ld gh ((j:r and the dp’cher Zf ) lI\SI—B or CH,,
whereiz éagh pf i NHiandCH> bepaohlly aubstitytdd by -|EW ?-ﬁ@’l-Y’HZ’h] 3-one;

23. The compound of claim 19 wherein one of Q' and Q? is CH, and the other is O, S, NH, or
CH,, wherein each of said NH and CH, is optionally substituted by —W”-X”-Y”-Z”.

24, The compound of claim 19 wherein one of Q' and Q? is O and the other is CO or CONH,
wherein said CONH is optionally substituted by —W”-X"-Y”-Z”.

25. The compound of claim 19 wherein Q’ is CH optionally substituted by ~-W”-X"-Y”-Z",
26. The compound of claim 19 wherein Q*isN.
27. The compound of claim 19 wherein Q* is CH optionally substituted by ~-W”-X"-Y”-Z”.
28. The compound of claim 19 wherein Q* is N.

29. The compound of claim 19 wherein r is 0 or 1.
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Met hyl 4-(3-chloro-4- {[(1R)-3 -oxo-
1'H, 3Hspiro[ 2- benzofuran- 1,3 -pyrrolidin]- 1'-
WQE(]OG/asﬂmnyl }phenyl) -3, 6-di hydr opyri di ne- | ( 2H) PCHDS19%Y 041763
at e;
30.  Chdonipohit dPhla@h 09 dhéreinissobotlyryl -1, 2, 3, 6-t et r ahydr opyr
i di n-4-yl)benzoyl]-3H spiro[ 2- benzof uran-|
3' -pyrrolidin]-3-one;
31, Th&orhpouldofChlim N Gading Fortanlalt yryl pi peri di n- 4-yl) benzoy

I']-3H spiro[ 2- benzof Ld 3-
Met hyl  4- (4- {[(1%? gg%moér% @\prsﬁ{ Fdln] one

[ 2- benzof uran-1,
yl ] car bonyl } phenyl -1 - q\ar boxyl ate; (1R) -
'-(5-Bronp: 2-chl o oben oy I\ -3 HR%piro [2-benzof uran-

1,3 -pyrr olG (n] L (1 \(W.._X.._Y.._Z..
1' - (2- Chl or o- 4- ydroxyb nRoyl ) - 3H spi ro[2-genzofl
iran- 1, 3" -pyrrolidin]-8-one;
(IR -r-(2-Cnhl oro-5-hydroxybenzoyl ) - 3H spi r o[ 2- benzonar
an-1,3" -pyrrolidin] -3-one; I

whereint | R -1 - [g Chl ]E)ro 4- (5- met hoxypyri di n- 3- yI ) benzoyl ] - 3H
S LIEO pgquggmlie(pé;d%gtbl/, ClLIorI\p?yrrol i din]-3-one; (1R)-

T%@Illrgpymil soxazol - 4-yl ) benzoyl ]-3Hspiro
[ 2-benzofuran- 1,3' - pyrrolidin]-3-one;
g lis), L1or 2] 2- Chl or o- 4- ( 6- met hoxypyri di n- 3-yl ) benzoyl ] - 3H
-sp|r0[2 benzofuran-1, 3" - pyrroI|d| n] - 3-one; (1R)-
-(2- Chloro4pyr|md|n5 benzoy |)-3H-spiro. .
32. [Tbe bempaydiefzoiaim B 1 avheysyy @ G Pdﬁﬁ] CH@OY&% w e{erfﬁ)ac}} of said NH and
CH, is Og)tl()%ﬂlgg{l&{lﬁfeﬂ-bplwzxﬂY2-Zyl benzoyl ) - 3H spl ro[ 2- benzof ur
pyrro]idin]-3-one; 3 -Chloro-4'- {[(1R)-3
-0x0-1"H 3Hspiro [ 2-benzofuran- 1,3 -pyrrolidin]- 1'-
33. th%&ﬁf? hy %1? &Alﬁhﬁ Q}M{ere?h Q@E @OS‘ 'TITFI I d18,, CO, or SO,, wherein each of said

Benzodi oxol - 5- -2 chl orobenzoyl] 3Hs
NH and;ﬂhlzoﬁ opt ﬂlzy@fxbﬁnaﬁedbys*w p3rT o’r d. - 3-one; (1R - 1'-
{[3-Chloro-3 '-(hydroxynet hyl) bi phenyl 4 yI]car bonyl }
-3H-spiro [2-benzofuran- 1,3} . fi
34, The compound of claim 31 wherein one of Q' andg is CO a.nd e other 1s% NH, or CH,,

wherein each of said NH and CHs is optionally substituted by —-W”-X”-Y”-Z” .

35. The compound of claim 31 wherein one of Q! and Q? is CH; and the other is O, S, NH, or
CH,, wherein each of said NH and CH, is optionally substituted by -W»-X"-Y”-Z”.

36. The compound of claim 31 wherein one of Q' and Q* is O and the other is CO or CONH,
wherein said CONH is optionally substituted by —~-W”-X"-Y”-Z".

37. The compound of claim 31 wherein Q’ is CH optionally substituted by —~-W”-X"-Y"-Z".
38. The compound of claim 31 wherein Q*isN.
39. The compound of claim 31 wherein Q* is CH optionally substituted by —-W”-X-Y”-Z".

40, The compound of claim 31 wherein Q*isN.
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3'-Chloro-4"-{[ (I R -3-0x0-1"H, 3H spi ro[ 2- benzof uran-1,
3" -pyrrolidin]-ryl] carbonyl }bi phenyl - 3-carboxam de;
W@ 20@p/055752 [ (3 ' - Ami no- 3- chl or obi pheny 1-4-yl) ce€us2003/041763
-3Hspiro [2-benzofuran- 1,3 -pyrrolidin] - 3-one;
Met hyl (3r-chloro-4"- {[( 1R)-3-o0x0- 1H ,3Hspiro

[ﬁ‘ﬁbenzof rrolidin]-1"- yl]carbony 1}
4l pihgRERRAUD Ofa{}?m]mr%}%?% 8 riopyl (3 -chl oro-4"-
{[(1R) 3 -oxo- |I'"H 3 H-splro[2 benzofuran- 1,3

42. y’q h?)égr%%‘ﬂg P{‘%?‘B#eln‘ﬁ'}fel%n YrPe bamate; 1sobutyl

chI or o- \ -{[(I R -3-0x0-1 H
enz 3 [idi |
s Gf%zc e fons barmt e (1R
](lRi i 34®hbrmﬁb<§abe3zoy(l)23mxpjmyzr “beakafdian-1 31-pyﬂr<)1tolnlﬁﬁemt¢;
-4- car bon 2
]11’ gB-}ﬁ%t]syP}y%F?@yﬁ]ﬁ{ §)1r’8_t%st%ni0?l§§ 9 -{)‘yzrgohldlrn?g one;
(M}Jhi(h-%t‘bﬁlo&kt@/ﬂ))—ﬁﬂhﬁrommafﬂnﬁm 3| -pyrrolidin]-3-one;
((%% Pﬁﬁ E%“@B’f‘?bh%??};he%l{-ﬁ%l@[% -ByrsotEn ot Braglidinl-3ron Byrrol

| @RR] [ BfOfesheky 168y benzoyl]-3H-spiro[2-benzofuran- 1 ,3'-pyrrolidin]- 3-one

éll({bg/ il@yr%lm,—§-y§ %)ll? 8{] g;)éﬁnzo E'l;'énzejfurr 23 B}e’ngh({H‘lfjr one

a R%} fwm’*‘zy“'t yapfbeAoyl] FHAbrspibenfoRirbehy gl utidink3-he; p
ggqg:gl%fofﬂﬁgﬁ%g?f&cg&j%fplgp[°-b% furz}n) 1d33 Hfrr&idm] -3-one;

y 1R§La'r Eh]bhipﬁhﬁﬂyjbeﬁoyl] Y B piry[R-behArtrdnyl, z@maluma]@ one;

O e L N e R e R T R

4(1R$‘1 {(B{plhaiy'l—a-}@dﬁﬂ;dnylb'-BH sp1ro[2 benzoﬁllran-l 3 yrlohdm] -3-one;
nzoft u ‘s
it Rt gy po o PERAL PSRy Ly iy S one

](4RE)$' [Q-@hﬁfr@ﬂrétpﬁrbinl Ea)yio'iy)lbmjllHBHHpB‘ﬁ)[Zrb@nzoﬁlran 1,3"-pyrrolidin]-3-one;
enzof ur an rro !
VTR o Bt 8949%%9 bR P S bR
pyrrolidmf-3ofgt hyl - 4- {[ (1R) - 3-oxo- 1H 3Hspiro

2- benzof yr
[(IR) 1'- {20Chl'for%r11 [(316 dlm&P tYylpyrazmdi %oxy]benzoyl} -3H-spiro[2-benzofuran-1,3'-

pyrrolidin]-3-one;

(1R)-1'-[2-Chloro-4-(quinoxalin-2-yloxy)benzoyl]-3H-spiro[2-benzofuran-1,3 "-pyrrolidin]-3-
one;

(1R)-1'-[2-Chloro-4-(pyrimidin-2-yloxy)benzoyl]-3H-spiro[2-benzofuran-1,3 '-pyrrolidin]-3-
one;

(1R)-1'-{4-[(4-Amino-5-fluoropyrimidin-2-yl)oxy]-2-chlorobenzoyl}-3H-spiro [2-benzofuran-
1,3"-pyrrolidin]-3-one;

(1R)-1'-{2-Chloro-4-[(4-chloropyrimidin-2-yl)oxy]benzoyl}-3H-spiro [2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1'-{2-Chloro-4-[(6-chloro-9H-purin-2-yl)oxy]benzoyl}-3H-spiro [2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1'-{2-Chloro-4-[(6-chloropyrazin-2-yl)oxy]benzoy!}-3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1"-(4-Bromo-2-chlorobenzoyl)-3H-spiro[2-benzofuran-1,3"-pyrrolidin}-3-one;

(1R)-1'-[2-Chloro-5-(pyrazin-2-yloxy)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one;
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yl ] carbonyl } phenyl ) - 3, 6-di hydr opyri di ne-| (2H) - car boxy|

ate; Methyl 4-(3 -chloro-4-{[(] R)-3-0oxo0- |I'H 3Hspiro
WO 200b0s76% uran- 1,3 '-pyrrolidin]-1'- PCT/US2005/041763

yl ] car bonyl } phenoxy) pi peri di ne- | - car boxyl at e;

(I1R)- i'l(ltﬂA{nﬁn&E’ehmyQ A-fpiro[24benmiftnyh-pj3p@@ndinl-B-opd;) pyri di n

BRI Py L0 o 100 TR hpeofurna S puricili
yl)carbél??,}'(l]@hdﬁﬁl}hwzar_ﬁrd]{e{(! R) - 3- oxo-1"'H, 3H spi ro[ 2- benzof ur an- |
, - 1.gl nj- - Y : ' idi !
e N s RN R LT S R G LRR
yl]carb[ﬂafly-l}(pﬁcﬂYBbfpyﬂaziﬁe—?icg@b@Zdt&’; 1-yl benzoyl)-3H spiro
- ran- .1, 3. -
46Bﬁf%—%&%-p}wa(zml%lg?zo%&%ﬁ fﬂr(é'zl_ggﬁ?g%nmyé -pyrrolidin]-3-one
dihydrcﬁo‘ﬁ}obedjzofuran- ,3' -pyrrolidin]-1'-
Z{l%ﬁf‘;{gﬁ% étgp_p {qz@pl 3@) op%enzoy?l?gll—?-spl}/o[?-tbgl’.lzogltrgyi,3'—pyrr01idin]—
3-one; H 3H spi rof 2- benzofuran I , 3" -pyrrolidin]-I"-
%&?Hﬁ%rg%qg—[p{qp %yﬁ%@%%'& e@'qé%aqg/ﬁ 8ﬁ>§hlarct)[aber?zro%?r)c{1|1-l,3'~
pyrrohala}beﬁb;ofuran- 1,3 -pyrrolidin]-1 - yl]carbonyl}
8 }IY r{%ﬁ%@ﬁ{y&@/ %1?)%}% ?a )g?)zg%{crrglﬁnkoyl]rﬁEép%rbYZQBeln_nguran-1,3'-
pyrrohd{ﬁ?-&w ro[ 2- benzofuran-1, 3 pyrrol idin]-I"

RSB T A S35 ﬁ%‘i‘é—ﬁ-yﬁ%'fri?ofs% B

benzofuran—'lﬁyﬂyrn@ﬂlﬂﬁi] Blong;yl ] car bonyl }phenyl ) pi per azi ne-|

SRl QRSP L iy St 1
yl]carb%hﬂl?ﬂé@%}ﬂen}a@h@-ﬂ}daﬁb@kﬂaé azi :nfeol - car boxyl at e; (1R)

VPG b et SRR O kg e et P e
yl]carb()hﬁ)phl:nyi)bﬁ;e{aéméEtdawoSﬂité onyl ) pi per azi n-1 - yI ]-2-nethylb

elr;]r%)pylﬂr =(3- ch ro 4 {R 1%)— -c?)?ozlqltllﬁ-la p1ro[2%enzo?t¥£nr-9!” -pyrrolldm] phe,

yl]carbonyl} phenyl)piperazine-1-carboxylate;

Isobutyl 4-(3-chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate;

(1R)-1'-{2-Chloro-4-[4-(ethylsulfonyl)piperazin-1-yl]benzoyl} -3 H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;

tert-Butyl 4-(3-methyl-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenyl)piperazine-1-carboxylate;

(1R)-1'-(2-Methyl-4-piperazin-1-ylbenzoyl)-3H-spiro[2-benzofuran-1,3"-pyrrolidin]-3-one
dihydrochloride;

Methyl 4-(3-methyl-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate;

Ethyl 4-(3-methyl-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yljcarbonyl} phenyl)piperazine-1-carboxylate;

Propyl 4-(3-methyl-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenyl)piperazine-1-carboxylate;

Prop-2-yn-1-yl 4-(3-methyl-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenyl)piperazine-1-carboxylate;
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(IR -1 "-[5-(4-Acetyl pi perazin-|
-yl') - 2-met hyl benzoyl | - 3H spi r o[ 2- benzof uran-1 , 3" -
W@0060537682 n] - 3-one; ( 1R)- PCT/US2005/041763
1'-[2- Met hyl - 5- (4- propi onyl pi perazi n-1-yl ) benzoyl ] - 3H
$RpFopf 12 Bananfiuk (1R )-3 ;030 -1 "HYHspitd[2ibenze Branried'-pyrrdlidin]-1'-
Nearb 1' L5%14I sobut%%l i perazi n-
yljcarbopyly }}e-“_ DRRE A ?f{}J‘V%eSI—I- spi ro[ 2-benzofuran- 1, 3' -
ﬂb?ébﬁt?ll 4-@?-?}&%—-4(3 [[61;R|)-3 -0x0-1 'I—|I,3 H-sgiro [2-benzofuran-1,3'-pyrrolidin]-1'-
-1 ' -{5-]4- cl opr opyl car bonyl) pi perazin-1-yl]-2-m
yl]Carboéyﬁgﬂi‘eé‘&é‘BVI[’z}m%&%?ﬂxg%feg}/ benzof ﬁr ?ag P /]
18- PRy Metthyil-di[ ) mahylanny §piperd3in: by 1| bengodd ndihyiko[ 3-berzpfiran-1,3'-
.dR) -3 -oxo- 1H ,3Hspiro [2-benzofuran-
pyrrolidjnl 3008y r o] j di n] - 1' -
yid)cieuw bonyithyngfonpipdrdindi-fiy-d ooty tteatioy 8~ H{-Rpio{ 2-bedacbusah-1,3'-

cate; Methyl 4-(4-nethyl-3 -{[(1R)-3 -oxo0-1"H, 3Hspiro
pyrmhd[‘égbcéﬁzof uran- 1,3 -pyrrolidin] -1'- P

yiRcrrhenytdyabipayii-13)@-tbhyidepyl]-sidispieo[2-bedpfcar hpxy |

ate;
pyrrolidinlgyones _ (2. chi or o- 4- phenoxybenzoyl ) - 3H spi r o[ 2- benzof u

(B0 1 BMeBiyl-8-@4-b@bidhylBiperasin- 1 (ylfRnzdyl}-B A-spind [@+bonzbiifran-1,3"-
1_dll—l-l ndol - 6-yl ) benzoyl ] -3H-spiro [2-benzofuran- 1,3
pyrrolidinlg@nep| i di n] - 3- one; (1R)-1'-[4-(6-ani nopyridin-2-y
| R R G0 DIsen gy RIpetazind Fy 15 Pinfethylbéndogin-3 HE dpiraf2-benzofuran-1,3'-
.1, 3" -pyrrolidin]-3- one; N[6-(3 -Chloro-4-
py“°1‘d{“[](31?’é)e= 3-0x0-1 H, 3H spiro[ 2- benzof ur an-
¥113)- 1Ay 4-etytpidpyedrbony)piperazin-1-yl]-2-methylbenzoyl}-3H-spiro[ 2-
yl Jcar bogﬁl%ﬁhenyl )pyridin-2-yl]acetam de;
benzofigri- i 3'(PYIrEHtiBY 598 ([ (1 R) - 3- oxo- 1 ' H, 3H- spi r of 2- benzof ura
Qlﬂk}13-'[%mro:’r&th(]m-Bilmdé-yl_)be_nzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one;
%ﬂ%ﬁ%{[@?ﬁéﬁ%ﬁ%}%ﬂ%{ -)1 ?yfr)ﬁaladl nl]-%H%’slgﬂgcg_%-bge t, Aﬁ{,gpp%pr%mi%%‘-one;

k@1 1[0 2 ohen 2afxeiofitim-3lylfbenzag ) F3Hdpirdi2ienzatiran-1,3"-pyrrolidin]-3-
~yl']carbonyl } phenyl) pyri di n-2-yl ] cycl opr opanecar boxamni d
one; e; N[6-(3 -Chloro-4- {[( 1R -3-0x0-1"H,3 Hspiro
[(ZrPENZOhW&A(3-hethyt Iy LA benzdyl}-3Mdspiro[2-benzofuran-1,3"-
_.car bonyl } phenyl ) pyri di n-2-y 1] ethanesul f onam de ;
pyrroligip]r 59493 Chi or 0- 4-{[ (I R) - 3- ox0- 1 * H, 3H- spi r o[ 2- benzof ura
1R)- B2 NI @4 Bhythzol- 1-yl)benzoyl]-3H-spiro[2-benzofuran-1,3"-pyrrolidin]-3-

one;
(1R)-1'-(4-Morpholin-4-ylbenzoyl)-3H-spiro[2-benzofuran-1,3 '-pyrrolidin]-3-one;
tert-Butyl 4-(3-chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]earbonyl} phenyl)-3,6-dihydropyridine-1(2H)-carboxylate;
(1R)-1'-[2-Chloro-4-(1,2,3,6-tetrahydropyridin-4-yl)benzoyl]-3H-spiro [2-benzofuran-1,3'-
pyrrolidin]-3-one;
Methy! 4-(3-chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]jcarbonyl} phenyl)-3,6-dihydropyridine-1(2H)-carboxylate;
(1R)-1'-[2-Chloro-4-(1-isobutyryl-1,2,3,6-tetrahydropyridin-4-yl)benzoyl]-3H-spiro[ 2-
benzofuran-1,3'-pyrrolidin]-3-one;
(1R)-1"-[2-Chloro-4-(1-isobutyrylpiperidin-4-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;
Methyl 4-(4-{[(1R)-3-oxo0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl} phenyl)piperidine-1-carboxylate;
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é (I Rj-3-0%0-1"'H, 3 iro[ 2- enzofuran
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9! Chlarabr{( Ry ey | LA wre[?elfeﬁmfw@-ﬂéu mn@d@hﬂ boxam de:
cmbégﬁ% ggb@ggﬁﬁﬁgﬁagﬁ 3-o0xo0-1"H, 3H spiro[ 2- benzof ur an- |

yrroli

W}k ﬂﬁoﬁW‘l}%lé\WP')IPW&%VWb@BW -Bifrspiae Rdenzofumbk Ruralidinl-

(R 4-16-(Azetidin-| bonyl di n-3-yl]-2-ch
NS A G 2bipT 4 14 BYt-p Hibhr g s b tran 1.3 -pyrioiifind -1~ ©
yllcarboh I}Fagh&?m%eirbﬁna@éﬂe 5- (3 - Chl or o- 4-

0OXO0 3 Hsp

%onnyé{fﬁzglflglrpéln{[ﬂl@ﬁ Wr]ﬂé,ﬁﬁosipm[%bgnzoﬁnan 1,3'-pyrrolidin]-1'-
yl]carbonyl}biphenyl-3-yl)carbamate;

Isobutyl (3'-chloro-4'-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-

3-one;

yl]carbonyl}biphenyl-3-yl)carbamate;
(1R)-1'-{[3-Chloro-3'-(2-oxopyrrolidin-1-yl)biphenyl-4-yl]carbonyl} -3H-spiro[2-benzofuran-

1,3"-pyrrolidin]-3-one;
(1R)-1'-(1-Naphthoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one;
(1R)-1'-(2-Naphthoyl)-3H-spiro[2-benzofuran-1,3"-pyrrolidin]-3-one;
(1R)-1'-(3,7-Dihydroxy-2-naphthoyl)-3H-spiro[ 2-benzofuran-1,3'-pyrrolidin]-3-one;
(1R)-1'-(6-Methoxy-1-naphthoyl)-3H-spiro[2-benzofuran-1,3"-pyrrolidin]-3-one;
(3'-Chloro-4'-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-

yljcarbonyl}biphenyl-3-yl)methy! dimethylcarbamate;
2-Methyl-3-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-yljcarbonyl} phenyl

acetate,
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yl ] carbonyl } phenyl ) - N- net hyl pyri di ne- 2- car boxam de;
5-(3-Chloro-4-{[ (I R -3-0x0-1"H, 3H spi ro[ 2- benzof ur an- |

WO 30060537601 i di n] -ryl ] PCT/US2005/041763
car bonyl } phenyl ) - N, N-di net hyl pyri di ne- 2- car boxami de;

(vﬂeﬁ)w 4 134 1({R-3 M o0r@3fi=dp(r 612 e Adpr @y 1B 'diyfroBdin]-1'-

y] benzoy 1} -3H-sp| ro[ 2- benzofuran- 1, 3'-
yl]carbOBWPhﬂnV ippidiged prasbopylts. cni or 0- 4- {[ (I R) - 3- oxo- |

tdrt- Ry ISP(3L D[ ofo- 08 (TR 3 ok @ MHI3H3s pirppor @b d filaft]l 31-py}rolidin]-1'-
yl ] car bonyl } phenyl ) - N- net hyl pyr | d| ne- 2- car boxam de;
yl]carboey Bhen@m)]ap%*ldgw1{-c[a(t]ox¥éflte,3 0X0-

MlhyS Ri(3-alody PENE Ot I-ak- 14, 3BLspR r&hmmaﬂm lidin]-1'-
ylécar bonyldiphgﬁ I)ujN I\I-d’;3mss%)hb([lI2 pyr i dlrne lecyrarft;olg]am de
yllcarbonylgplienyRRAi6 leydaopyql ipe-1 @F0-qarbay iy 3m Spiro

bRe 02 9EMER 0= ([&R3-3-RBL IO GHi] 2-b3nzofuran-l 3'-pyrrolidin]-1'-
ggréonyl Ip hgﬁﬁ) -N- et hylg]?/r |[d| ne- 2- car bcl))%am d(g

y
yl]carbogy BheeH?FYdl?léer@lfFﬂ(?aFﬁ)oxg a5x0- 1 ' H, 3H spi ro[ 2- benzor ur an- |

ﬁ{ 1Ry C‘Hlokdil-gﬂ-ml-meth I\FI erazin-1-yl)pyridin-3-yl]benzoyl}-3H-spiro[ 2-
car bonyl }p di et hpryrl di ne- 2- car boxam de;
benZOfuﬁm(ls-’l OprelidinlA- On{e[ ( 1R) 3 -0x0-1'H, 3Hspiro

ke?e- E&?F@@%@H‘yl:@rﬁflﬂ?ﬁfdx@h|}ﬁ3m]sp1ro]}2-'benzofuran 1,3-pyrrolidin]-1'-
IE car bonyl } phenyl ) - N-cycl opr opyl pyri di ne- 2- car boxani d
ylcarbagy I} phauy Dpigerazing- I-guloxy8te di n- 1-yl carbony |)pyridin-2-y

iR 12~'(12Me91 pp—ﬁﬁb&@)’lh}l —yl@ﬂz@ﬂ)@l—phﬂrolpﬁﬂéﬁf)ﬁifaﬂﬂﬂ'-pyrrohdm] 3-one;
of i d

Mqﬂ)yl 2 (W@w %ﬂ{ﬂsl&l{ -p¥ h%éﬁyapayﬂ% Repppfyray |1)30321\y]°B@H1zby| ]

Icarb HstberaRROZ Q4 bhxaatet . 3' - pyrrolldl n] - one;
ylcar on?g &)?L ( 3 te enoxy) benzoy.

ﬂly@)éﬁ&me@y]a}-r_{[iﬁ%-i- nygﬁﬁcﬁpﬁ? ?egqpéuran-l 3'—pyrroPd1n] 1'-

yl]carbcﬁlgﬁiyhényl{)ﬁ SR Redlvdxyfateret hyl pyrl di n- 3-yl )oxy] benzoyl }
i ro[ 2- benzofuran-1,3' - pyrrolidin]

(lerzylﬁ1 (4 tzettfﬂr%{[@m Srpe gl aﬁlﬁ@fcr{%bﬁwﬁﬂiﬂhl 31 Wifﬁ?l&fk@l]lbenz
yl]carbddy ibhedihipiriAer-benagfais an-1, 3 ?- pyrrolidin]-3-one;

Prop-2-yn-1-yl 4-(4-methyl-3-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate;

Isopropyl 4-(4-methyl-3-{[(1R)-3-0xo0-1'H,3H-spiro[2-benzofuran-1,3-pyrrolidin]-1'-
yl]carbonyl} phenyl)piperazine-1-carboxylate;

Isobutyl 4-(4-methyl-3-{[(1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl}phenyl)piperazine-1-carboxylate;

(1R)-1'-{2-Methyl-5-[4-(methylsulfonyl)piperazin-1-yl]benzoyl}-3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1'-{5-[4-(Ethylsulfonyl)piperazin-1-yl]-2-methylbenzoyl}-3H-spiro[ 2-benzofuran-1,3"-
pyrrolidin]-3-one;

(1R)-1'-[5-(4-Acetylpiperazin-1-yl)-2-methylbenzoyl]-3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1'-[2-Methyl-5-(4-propionylpiperazin-1-yl)benzoyl]-3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1'-[5-(4-Isobutyrylpiperazin-1-yl)-2-methylbenzoyl]-3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1"-{5-[4~(Cyclopropylcarbonyl)piperazin-1-yl]-2-methylbenzoyl}-3H-spiro[ 2~

benzofuran-1,3'-pyrrolidin]-3-one;
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A-Chl or o”-f KI R*-oxo0-1 ' HMH spi r oP- benzof uran-1 "' - pyrr ol
idin]-! 1- yl] carbonyl}phenoxy)-N net hy

w0 pioeos3i7eanM de; PCT/US2005/041763
6-(3-Chloro-4-{[(I R -3-0x0-1"H, 3H spi ro[ 2- benzof ur an- |
,té*n BRYT 4- pﬂ-mslcm}}-{[yiﬂ) o aENYHIsPRED BXiyo fukinN-, Blip9 Erbidin]-1'-

cotina
yl]carb?qyﬂyh?ny’()é 6{? iV drepyaidBe s R PR S met hyl ) pyri di n-2-yl ] o
Métbﬁﬂz(ﬂﬂe}hyaﬁk{WRy RIS bH@I—DﬁiﬁbﬁEﬂbenzoﬁlran 1,3'-pyrrolidin]-1'-

rrolidi 3- 4- Chl 3 1R) - 3- 1H
yMcarbariipb Y by LRE SO ol 1 di ] - 1
Y Rraqponwtd-ppRvky beNofB s Hydppymméhmzur&l-c &'[ﬂ@ﬂ&ﬂcﬂl}l}jﬁone
nzo u

s(éﬁ)fll;;? lFl&E)?(éE _E]{I-E Fm% —yl)benzoy{] 3H- splrofzoben%ﬁ%ral?g 3 -pyrroh%m -3-one;

qakjopmzy @@ﬁﬁawn)dml-\t D-dichetddyhAoyn-3HiPpeo[2:-teRdoR@XA B Af rrolidin]-3-
(4-Chloro-3 -{[(1R)-3 -oxo0- 1" H 3Hspiro
one; [2 benzofuran-1, 3 -pyrrolidin]- 1'-

m§ @t@ﬂ&ml4}§magéataxom*mmy;hmn “bélizBfrad= GRbHoNARA] de;
5~(4-Chloro -3 - 0XO0- H 3 Hspiro
yljcarbpny Dipley Bpyidi2- %"etaﬁ‘ﬂer olidin]- 1'-

W I&E@Q&wzﬁghﬂmta@m NH;%}%JS}IQ;JW bgﬁbfu@inme&'%y@@[dﬂq&am de;
ri dazin-3
yllcabefWIl})P b%ﬁ%‘b%’}] 2"3@@???*’6‘“[“%% enzof ur an-

NB- caam@mgfm) 330x0-1 Q0 SH-sBiFo[2- b FuRRCEN D Galdin)-1'-
acceptable salt thereof. 44. A conposition conprising

yl]carb@py&@ Dridir2-Rgychpergrecabaiamide; to 43 and a

&%14(3{1 {1IRY-3256 8 Y, Rk Sirdf 2béri B Furand B3 -phrrétRfidjad  of
trea |n8 disease in a patlent wherein said i sease
yllcarbpnylphenyBpyitdin2-wilethanssybipedlssn or activity of 11 bHSD

ON- [ RPESIS L0 (1)-3860 1 1, S H-s MR [2-6 ¥R ulr il 1NY-pReleNidm]sit-er i ng
to said patient a therapeutl cally effective anmount of

Yl]caerYﬂ}PhﬁlYBBwauﬁﬂl]B‘ftaW%I alaor Ib: lalb or
Qh@tﬁﬂq&?}iém&@m N(RGSRb-AR B-S32 eénzsfuehdrltagpyﬂf*&rdaqf1'

Cy.is aryl, heteroaryl, cycloalkyl,
yl]carbh‘é’tl}é’h%%ﬁ@a‘} kyflcarkametes opt i onal |y substi t ut ed by 1, 2,

FEthit [803-hlorba T MRX3 6xé1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenyl)pyridin-2-yl]carbamate;
Propyl [6-(3-chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'"-pyrrolidin]-1'-
yl]carbonyl} phenyl)pyridin-2-yljcarbamate;
Isopropyl [6-(3-chloro-4-{[(1R)-3-0xo0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1"-
yl]jcarbonyl} phenyl)pyridin-2-yl]carbamate;
Isobutyl [6-(3-chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl]carbonyl} phenyl)pyridin-2-yl]carbamate;
(1R)-1'-[2-Chloro-4-(pyridin-3-yloxy)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one;
(1R)-1'<(2-Chloro-4-quinolin-7-ylbenzoyl)-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one;
5-(3-Chloro-4-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenyl)-N-cyclopropylpyridine-2-carboxamide;
(1R)-1-[4-(4-Hydroxyphenoxy)benzoyl]-3H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-one;
5-(3-Chloro-4-{[(1R)-3-o0x0-1"H,3H-spiro[2-benzofuran-1,3"-pyrrolidinj-1'-
yl]carbonyl} phenyl)-N-ethylpyridine-2-carboxamide;
5-(3-Chloro-4-{[(1R)-3-0xo0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenyl)-N,N-diethylpyridine-2-carboxamide;
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QLis O S, NH CH2, CO Cs, SO S, OCH2, SCH2,

NHCH2, CH2CH2, COCH2, CONH, COO, SOCH2, SONH, S2CH2,
WoROBQENS, 2 is O S, NH, CH2, CO CS, SO SQCT/OiR;/041763

SCH2, NHCH2, CH2CH2, COCH2, CONH, COO, SOCH2, SONH,

%@ﬂ?oro-@f{[éﬁ@%w»(o 1 'HEH-BidoB2-Bdhzaidah-1,3npyred1@a Y |-,
cycl oal kyl , het erocycl oal kyl. group fused with the

carbqrwﬂghe@bsht FX?ﬂQP@OP@PYTé‘%e opubexeniq®d R3 R4, R5, R6, R7,

-84 84 EARAER. 1)1 HERR b3y 1] bl cBlorobWzo} =3¥-spfrof2-Bhzofuran-
glm) %?t oget he}}r Wi tﬁngﬁe C thor% tog \I\hzlb?ﬁ’}; thfapgroarelzo o

13'-pyr&111dﬁ’&ﬁé’éeaform a 3-20 nenbered cycl oal kyl group or a

k Z T
3 gggh:ﬁtﬁ%e é@ﬁ)b%& @PM@\L/@&J Mén &ﬁlﬁun 3ﬂp§ R%‘”;“ﬁ%%

Yl]CaTb‘tUdljé]ﬂ%’r) thy{phrédl@ %r@%fh?%l%. ch t hey are attached
fSQ(@ B1ford: 4?{(?%1@-@1?)% egy, ﬁy %n@?ﬁi Ketlzofifa0L[3'- 9¥rrc§1d§r]30
a

nber ed erocycl oa group optionally substituted
yl]carbwl}lah@b’l)ﬁ‘l Nygimetiyl Py?ldl%“gcaél?ox%l dgnd R6 together with

t(bl@) {2 (8ICRMrd9- [%&Hylﬁﬁﬁﬂn-%go@%eﬂ%gﬁ@ﬁ @ﬁlfﬁ[@-bé’ﬂzgﬁran-l 3

nbered cycl oal group nmenber ed
Py1f01141'élt3e¢fk§cycl oal kyl group optionally substituted by 1 or

%&ch%o 4Y'{h('l¥{)43-095 1@73mﬂro?.ﬁb$&gﬁ¥ahqr3 Wirkdlididg-C at om
whi ch t are attached forma 3-20 menbered

yl]carbwapml‘)ﬁ “’@delppi“‘i‘}?e%c@b%%wber ed het erocycl oal kyl
99"@%1&9%' gg@t)lsbbxéw@ﬁmwwﬂbmﬁoﬁmﬁn ﬂplelrdlr?f-l‘ Y-z,

11giet er forman G -4 afky ene brldge
yl]carb@pt}upbwal)fl\wsdm ylpyriding-Fgargoxgmide; - \w- X'-Y"-Z"; or R3

%.kg- B.dkQ1 4 k¥l @ﬁlﬁd hry daeoipptjianal |
scﬁﬁ%rggg@&%?3 91 mv%%c?{( ¥ i ! 4] ?g%absent c y6
yljcarberyKphenyDtN-cthg ptsracllwe%yarbwwmdecz 6 aI kynylenyl, O S,
%LCh@DA- ()J—@% G ﬁ@splmbeémﬁ% 1,3y QQ@M ,
rern sa 6 al Kyl enyl’, - IRenernyI C2-6
yljcarbertykiyphstiy&ry,N- @ptbylpyndme—” -carboxamlde

6-(3-Chloro-4-{[(1R)-3-0xo0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1"-
yl]carbonyl}phenyl)-N-cyclopropylpyridine-2-carboxamide;
(1R)-1'-{4-[6-(Azetidin-1-ylcarbonyl)pyridin-2-yI]-2-chlorobenzoy1}-3H-spiro [2-benzofuran-
1,3'-pyrrolidin]-3-one;
(1R)-1'"-{2-Chloro-4-[(6-methylpyridin-2-yl)oxy]benzoyl} -3H-spiro[2-benzofuran- 1,3'-
pyrrolidin]-3-one;
(1R)-1'-[4-(3-Hydroxyphenoxy)benzoyl]-3H-spiro[2-benzofuran-1,3"-pyrrolidin]-3-one;
(1R)-1'-{2-Chloro-4-[(2-methylpyridin-3-yl)oxy]benzoyl} -3 H-spiro[2-benzofuran- 1,3'-
pyrrolidin]-3-one;
(1R)-1'-{2-Chloro-4-[(2,6-dimethylpyridin-4-yl)oxy]benzoyl} -3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;
6-(3-Chloro-4-{[(1R)-3-0xo0-1'H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenoxy)-N-methylnicotinamide;
6-(3-Chloro-4-{[(1R)-3-0x0-1'H,3H-spiro[ 2-benzofuran-1,3"-pyrrolidin]-1'-
yl]carbonyl} phenoxy)-N,N-diethylnicotinamide;
(1R)-1'-(4-{[3-Chloro-5-(trifluoromethyl)pyridin-2-y1joxy } benzoy1)-3H-spiro[2-benzofuran-
1,3'-pyrrolidin]-3-one;
5-(4-Chloro-3-{[(1R)-3-0x0-1"H,3H-spiro[2-benzofuran-1,3"-pyrrolidin]-1'-
yljcarbonyl} phenyl)-N-methylpyridine-2-carboxamide;
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each optionally substituted by 1, 2 or 3 halo, OH,
C _4 al koxy, 4 hal oal koxy, am no, Cl al kyl am no or
w@2008/085782 kyl ami no; T is absent, C -6 al kyl enyPCT/U22065/041763
al kenyl enyl, C2-6 al kynyl enyl, aryl, aryl oxy,
gxalchwr&yl{{(lnﬁz-ei@a’fwﬂ sﬂm{m@wﬂfﬂa@xw-pﬁfohdm] -
het er oc cl oal wherein said -6 al kylenyl, C2-6
yljcarbogyy ki ghapy BANA- d‘@hyépy&dp&ﬁ?y?aékﬁfﬁml ?:’ycl oal kyl , het er oar yl
@t(41¢eﬂc%gc{y(¢kp:abk&h'}1 FH- qpiol[znmlzdﬂ(rasu pspyrtdlmaqi1'by one
%NOZ G -4 al koxy, G-4
yl]carbof‘i‘éﬂ}aléanlé%ethﬂ?ﬁr e-2c7arboxamids) ami no or C2- 8

@L(aldwdr&m {'[T@R) becw amH Wirofd- Een@@”fﬁrﬁn 1i3ngaptiddent | y,

ent, al k 6 ke yl enyl, C2-
yl]carboawl&ybﬁwaﬁw dle@ylrgrldmﬁz@ o8 NR e, SO SC2,
%ﬁbﬁ@{@(@ mlatsayo@yjaer&aylpl?,mspﬁo[alﬂéyioanw 1,3'@Rrr6lidin]-3-

yl, ynyl enyl are each optlonally
one, orgalwmmeu‘v@ay wep}abl%sa&ﬁh@seqﬁm o, OH, Cl.4 al koxy, C 4
hal oal koxy, amino, C]-4 alkylamno or C2 8
di al kyl am no; X, X and X' _are each, en en%l Y
4. gpecmosition cqpsFiRg p SoRIPOUNGOL FY 9Pk g, fo 93@21 g pharmaceutically
acceptaBle 6yl enyl , aryl, cycloal kyl, heteroaryl or
het er ocycl oal kyl, wherein sai d G-6 al kyl enyl, C2.6
al kenyl enyl, C - 6 al kynyl enyl, cycloal kyl, heteroaryl
45. A 111@@5@5%@@%14@){% ih 8 p@int, Wﬁ@t‘eﬂn)éalﬂ dbsdse isuis@dlab& wath @xpression
or nore halo, CN,, N2, OH .4 al koxy, G -4 hal oal koxy
or activifypl BHED1 4T eupkepsiamPIRsLivEY M. @rrising W’é‘mSWHng tp saig Patéﬁﬁha
Juﬂﬂ&%mda% Yund¥PB&Mula 16or B: al kyl enyl
therapeécagﬁc gﬁ&% eny , - glpkli/nnyl enyl ,a O S, NRe CO
Rs(ﬁ)NR/@;z SO\IRe or NReCIJNRfR4 wh sai d
o |on substituted by "
i/- 4 hal oal koxy, am no, 5 @AW s

C OIN WaRLY"Z"), Z Z R
y n H, hal o, ( N(IE(Eg aRkoxy, Cl 4
hal xy, amno, Cl-4 aI kyl am 31. al kyl am no,

0C -B®aRkyl, C2-6 alkenyl, C2-6 aIQ<ynyIR Rryl,
cycl oalkyl, heter oaryl or heter ocycl oal kyI vvhebei n
each of said G -6 al kyl, kenyl , -6 al kynyl,
or phargpgeutieally aesgPtRS)P Sal"rﬂétpé’rdé‘%t re‘g’r %Wéet“ér ocycl oal kyl is

i IHe¥roa DS dl&él b ll%}v!t beycoalkiy], SachabionaBl substithtkd by 1, 2, 3, 4
(@} Sgﬂ_ﬁg{dﬁo;yg 9 g é aerkg};wl C2-6 al kynyl, C -4
or 5 —IIH]'WEK aryl, cycloalkyl, heteroaryl,

1§b0§yr¢ﬂ10c§k k&b; c§No, PsJ@% c&ﬁaz s@ﬁiaNH@(H;) &,CIG{ COCRRCONH,
O%H) RcRd, - Cl-4 alkyl -

COO0, SOC 2 SONH H2, or SO |

Q%is O, S, NH, CH,, CO, CS, SO, SO;, OCH;,, SCH,, NHCH,, CH,CH,, COCH,, CONH,
COO0, SOCH,, SONH, SO,CH,, or SO,NH;

ring B is an aryl, heteroaryl, cycloalkyl, or heterocycloalkyl group fused with the ring
containing Q' and Q%

RLR%L RS, R R RS, R’, and R® are each, independently, H or —-W’-X’-Y’-Z’;

or R! and R? together with the C atom to which they are attached form a 3-20 membered

cycloalkyl group or a 3-20 membered heterocycloalkyl group optionally substituted by 1 or 2 -W*’
X? 5_Y7 ,_Z3 ’;
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O0C(0) NR cRd, NRcRd, NRC(O) Rd, NRcC(0)OR a, S(O Rb,
S(O)NRR d, S(O 2Rb, NRcS(0) 2Rb or S(O) 2NRcRd; wherein
WO M96/087% Y- Z together with the atomto which PEBEYSENF041763
both attached optionally forma 3-20 nenbered
cyr &P ed Kitog@hie@ wthalic Bataf) towhiok thed ab attehet fpeh adkdothembered

roup optiqnally s tit
e L e
X-Y’t-pe;, atomto which they are both attached opt| onal l'y

h%?ee%dc%%%ﬁ;mwﬁ e VGt Pk thed S aBebrd rad T Mergted

cycloal@yl geoup\Of a X- QOHeerSéred\hh&foeyc[ba}kW 2fodf optibisall9 tshigkitutddeny 1Hyr 2 —W>’-
X,,Y,;Ag\,/erel n-W-X-Y-2Z 1is other than H wherein
S X'-Y'-Z" is other than HL Rais H C6 alkyl, G 6

ftﬂ|R|C7) ahcll<¥f tlogﬁ?]ertﬁvlﬁhﬂr’e&l’liﬁbm t@%hﬁﬁtméy B :attaoﬂéd/fo,rm I%S-ZO membered
cl oal ky e oal ' i.s H, ,»
oyeloalil Egpugiog § p20ermbareq kg F gl Berdy 9l|1a“y CSE MRy 2 W7

X’ Y’aZ’yJ cycl oal kyl , het eroaryl or heterocycl oal kyl; Rc
IS al oal kyl , C2-6 al kenyl -
AT %/ ﬁv} Rg3 9 gi}ﬁer f@mmcg‘?ﬂ; g%leneaqrélged?m@?a?ly 6}1bst1tu¥ed byqzorg
-W>-Kyobaal kyI alkyl; or R and Rd together with the N atom
d forma A-

R A RN o U
~-w»-kndepgndently, H C -6 alkyl, G -6 haloal kyl, C2.6

o 2Ry B el A SR 0, S U g Bl
SO, SO, BOMRCHr NREONR Bwit BB, salkf Rhd, @z alk%yler@i Q9% alkynylenyl are
each opr‘gcs)nally ssgstl?u%delgyolcgglr ? l?ll(i)( yOlH 1-4 gll[goxy, Ci. ﬁnaloalkoxy, amm% C,.4 alkylamino
or C,gdialkylamino;

T is absent, Cy.¢ alkylenyl, C,salkenylenyl, C,. alkynylenyl, aryl, aryloxy, cycloalkyl,
heteroaryl, heteroaryloxy, or heterocycloalkyl, wherein said C,.¢ alkylenyl, C, ¢ alkenylenyl, C,.6
alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by one or more halo,
CN, NO,, OH, C;.4 alkoxy, C,.4 haloalkoxy, amino, C;.4 alkylamino or C,g dialkylamino;

W, W’ and W*’ are each, independently, absent, Cy.¢alkylenyl, C,.¢ alkenylenyl, Cy.
alkynylenyl, O, S, NR®, CO, COO, CONR’, SO, SO,, SONR’, or NR°CONR', wherein said Cy.¢
alkylenyl, C,¢ alkenylenyl, C,. alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C,.4
alkoxy, C,.4 haloalkoxy, amino, Ci.4 alkylamino or C,.g dialkylamino;

X, X’ and X’ are each, independently, absent, Cy.¢ alkylenyl, C,.¢ alkenylenyl, Cy.
alkynylenyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein said C1.6 alkylenyl, Cy.6
alkenylenyl, C, alkynylenyl, cycloalkyl, heteroaryl or heterocycloalkyl is optionally substituted by
one or more halo, CN, NO,, OH, C,.4alkoxy, C;4 haloalkoxy, amino, C;.4 alkylamino or Cy
dialkylamino;

Y, Y’ and Y’ are each, independently, absent, Cy.¢ alkylenyl, C,.¢ alkenylenyl, Cy.¢
alkynylenyl, O, S, NR®, CO, COO, CONR’, SO, SO,, SONR®, or NR°CONRY, wherein said Cy4
alkylenyl, Cy.¢ alkenylenyl, C,.¢ alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C;4
alkoxy, C4 haloalkoxy, amino, C,4 alkylamino or C,.g dialkylamino;

Z,Z’ and Z’’ are each, independently, H, halo, CN, NO,, OH, C,.; alkoxy, C;.4 haloalkoxy,
amino, Cy4 alkylamino, C,.g dialkylamino, C,.¢ alkyl, C,¢ alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein each of said C,.¢ alkyl, C,.6 alkenyl, C,.¢ alkynyl, aryl,
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rris 0, 1or 2; and s is O, 1 or 2; with the proviso
t hat when the conpound has Fornula la, QL is CH2, @
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proviso that Cy is other than cycl opropyl substituted

cycloalbv\%, Hetedaryd okhelerod aikylds opfiGnalilRebsieiidiag 102 ocd Rlenpalkyl, Cy.¢
ereln a

oy o en BT SRR O Seremaln. S5 BRRE SuuthiE R Socyctoaky,
CN, Ncg%ogfé Egp sﬁé@)kc‘;, mlfiRFRdP@(ltb@@Ra@OC@@Hﬁl OCUBNRIRIALC RIkY -
OO R e s R QOR P SRV R RGBS s 0 o

S(Q)ZNR&I_{dgi ovascul ar, renal or inflanmatory di sease, heart
failure, atheroscl erosi, arterioscl erosi

, .. coronary.
e gr-lAs 6.2 PRTBHBUS e My Fch (Y 45p hisp dsched optionally
form a Y26 GléhBéredltRRAKS| orv @56 Bl BmNHeted R RFRGFloalityl Bi68p optionally
dysl i pidem a @%]Qeralai popr ot ei naem a, diabetic

Subsﬁﬂﬂiﬂshlﬂ Ip? g@n—‘éﬁ’ XedZdysl i pi deni a,

hyReschRl- 88t R 1.9t gNoethdd Wi it dtth WORKILIME} @ bom bdebéd eptionally
form a zéa%glggec? cr:yc(I:’oeaPksllr gr[)upa(l)r%923()trr?ern?bre]:ree_drhee’lelaotc§e/c oa{lkayli gr%gp 81:5‘[ 1a1211y
substituted by 1, 2 or 3 -W”*-X"*-Y"’-Z"’;

wherein ~W-X-Y-Z is other than H;

wherein —W’-X’-Y’-Z’ is other than H;

wherein ~W?*’-X"’-Y*’-Z"’ is other than H;

R?is H, Cy alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl;

R®is H, Cy alkyl, Cy.¢ haloalkyl, C,. alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl;

R® is H, C16 alkyl, C, haloalkyl, C,.¢ alkenyl, C, alkynyl, aryl, cycloalkyl, arylalkyl, or
cycloalkylalkyl;

or R® and R* together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

R® and R are each, independently, H, Cy.¢ alkyl, Cy.¢ haloalkyl, C,. alkenyl, Cy.¢ alkynyl, aryl,
cycloalkyl, arylalkyl, or cycloalkylalkyl;

or R® and Rf together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

qis0,1,0r2;

ris0, 1 or2; and

sis 0,1 o0r2;
with the proviso that when the compound has Formula Ia, Q' is CHy, Q*is CH,, and q is 1, then is 1
or 2, and with the proviso that Cy is other than cyclopropyl substituted by 1 or 2-U-T-W-X-Y-Z.

46. The method of claim 45 wherein said disease is obesity, diabetes, glucose intolerance, insulin
resistance, hyperglycemia, hypertension, hyperlipidemia, cognitive impairment, depression, dementia,
glaucoma, cardiovascular disorders, osteoporosis, inflammation, a cardiovascular, renal or
inflammatory disease, heart failure, atherosclerosis, arteriosclerosis, coronary artery disease,

thrombosis, angina, peripheral vascular disease, vascular wall damage, stroke, dyslipidemia,
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hyperlipoproteinaemia, diabetic dyslipidemia, mixed dyslipidemia, hypercholesterolemia,

hypertriglyceridemia, metabolic syndrome or general aldosterone-related target organ damage.
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