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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
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- 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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fact that disruption of homeosta31s 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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Adipose-specific overexpression of 11BHSD1 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
phenotype 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 11BHSD1 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 11BHSD1-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 11BHSDI would lead to an increase

in insulin sensitivity and glucose tolerance due to a tissue-specific deficiency in active glucocorticoid
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( BYIdBdcABA above, multiple lines of evidence suggest that inhibition of 11BHSDI1 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, 11BHSD1 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
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Masuzaki et al. (2003) J. dinical Invest.

2166-217
B. %ﬁwm@§”88¥ Inportantly, this phenotype occurs
Wituoouotticaids | 20€ k@ase tb Ninkibit athe GlhicodetsBitiuRged secretion of insulin from

pancrefi ¥ HEE L S0 bt bulb a7 i VR et Cisp il n ot Custingss

syndronhe pmﬁ Sl.labaﬁteZudketr Jods eds, hicose-dtiynuliied inkulia HEEktidnNis trie@ely reduced

m.c -3 1ol is ye imlar to that observed in
Ot FBBL Gy Toesd U 205 13 ok and aciBigt e b reported in
the pahdeéaaib. isl86 cellb4dfBobldk? Iice M ThS@RICSH thist Aaivit) QER cz{rbénoxolone an

nedi at ed conver3|on of inert zaucocort|00|d

llﬁHsgét“i%'é‘toé’l PEEY §1PRosy-eireddcchmedingrletse (hgyapinet b G008 Biol. Chern.
275: 3¥mlﬁ8mdﬁﬁlﬁsﬂhibﬁloﬁ QESI'IFHSDE ¥s pﬁ@ﬁ%q 16 mawmgheﬁa%laeffe'c{s on the

woul d bé predicted | oss of

pancregseigludipg the eph?@ﬁ@éf’if;‘é(’f alvcpwmweslemlm rehate,/ and gl ucose
tol erance due to a tissue-specific deficiency in
active glucocorticoidlevels. ThIS is, in fact, the

C.  caumitipn aahdempentiv st udies with | bHSDI - defi ci Ient
21}/[92 lc@éx?%gg 11%?6101{:1@ IEQBIQQBH ?bggug&&ﬁgging@ﬁa't a 5%1 iﬁiﬁé/% fatéd to the

progrespiontof ementig) In (ozwgyd gmmaﬁ @hd hopenm mizsmxdxmmg diffe8G9;in general
cogmtlb@ "fﬁn@fio@'ha@l beeﬁ 20041 t@vﬁ%ﬁl i Fhe ﬂ)géie?giggxpo SRESE émcgc%rtlcmds

re co ete devoi d of 11 eto reductase acti vi
(Luplele; &indli Glg??ﬁ urospi. hHESET3) e Aeskrssdysteaulatifingofsbe HEAta;us resulting in

chrom@?{@@@k@to %flucg&@t‘fcroﬁlt dxB&s ﬁﬁkiﬂtﬁ(ﬁ bFa% §11'bfé§§)‘h§ﬁé§ e fr én&msécpt% rbntribute

dehydrocorti costerone. cl ent

to the declips phgngnitiye fingtion Afelwen raé@ §amlfém EEWSh@per ghipchiprebiol. 5: 205-
216). Q)f[ﬁ'igbf 1@53&5‘&1’1@9@ Ei]e' By C&ddoi@ eQéreggcp 3‘; hﬁltg):l ug{g@%&gg I’]ﬂc‘l:udmg the

en2ynmes (P &P), show i ncteased ins
hlppoc%m@ frpniplt gprw,tamdrve@mlb@s ESandast ehal €2004) ler dlatddAtddpiSdi. Early

w135 15 AEE PRI ARSI LSS g crprmom
proteciss ﬁxgweﬂ-?eﬁblst%@rﬂl@ldamqhatﬂhwad@rbﬁtt}on rodl lemr&tdtocybﬁﬁllnb yicid neurotox101ty
o FSEPSBOE S PESS A ORARRA TSR S0 P
from ghwodortixold-a3spchydaiipcampal dysfunction that is associated with aging (Yau et al.
(2001) Proc. Natl. Acad. Sci. 98: 4716-4721). 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 118HSDI 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.



and peripheral insulin sensitivity, and suggest that
inhibition of I | bHSD activity nmay prove benefici al

WO 0ob0estd ng a nunber of gl ucocorti coid-rel at eBICT/US2005/022411
di sorders, including obesity, insulin resistance,

h r cen1a and hyperlipidema. Data in support of
%B% % 13?%%%?5 has been published. Recently, it was

r@plcoctoanj:otds atn [be lusdaHSPicalpyl a;d_SsyateihQJaEy ifdt 4 B@le range of cond1tions in
P URSEIS LS By e LGNSR SE s
inducedfglaprand. Thl:bpd@lﬂlogem ehara&teasakjg/l aﬂi@dﬁ&hlnf ciBdeah dtiabeular pressure
00 5L 5k 38 5B, 0 00 BLRES e g e
eventualbeblmdnqrseam isl m@chiced:bbmhe Ireslatimﬂslﬂ;f bé&t@edni Q&SRS thBmour production and
dramaé;‘é glféglls fupn %? ppo%?gwéh(iscauﬁ? érghe %812 %ngllfgt%é\élg_ eﬁLl%eH%WPE) and its

drainagg] 1a§souy1 the dellp bISIE trabdaulby théesh&orkt N@BHSDI has been localized to NPE cells

B TR T e S A TN

Ophthdimple VG$. yRo& A2 2087-20425 and iteifaetibBa fikey rélbvan &Q@@)ambhﬁcaﬂon of

etucooh 54 UG b0 ) AR PRt contng s BepRRYO tatfo

cortisof eqmoeﬁtadort laetiths exceedsi s dfrdbfti@bdeoiilsth@faqﬁeohs bt (CAD ratio). The

functma{ﬁe %1%1’ gﬁcgb)zimg}ﬁ t%%rgyh%f;e ge]fen ﬁlpgmngnlgstlrlgctgj? g]#bgpq»@rbenoxolone

in healpiiyaiormneeist(Real ot GRIZBY) odst. IGphtha @At VB NSci of: bive- 2042) After seven

Ma ki, et al 2
days o ; ab0| Oélgs%ndr il E?,%ngﬂ%ecll %%%orhusugg@rt@zl of1 IBHSDI in the eye

is preditRd 16 ZeliuceAocalBRaSdchitic &l don¥BMAROS dad 3UP Y AT inDeneficial effects in the
descréaed above, multiple |ines of evidence suggest

managgrpenf of ghppcpme pnstother visugl dEP{éESIS activity can be effective
in conbating obesity and/or aspects of the nmetabolic
syndrone cluster, including glucose intolerance,
E. (RYSHPHYesi st ance, hypergl yceni a, hypertension,
aﬂ&ib@ytetﬁéﬂ%d hﬁieﬁ&mv@ subdtdACACRER € HpHd A4 eanglefeﬁ‘ﬂlogen h?ve been
ulin_ actjon, and reductions in
Pr°P°S§‘ﬂi93’gé‘bVPf"e§& e IP g%aegeswf PhasityTalateshypertansion éM@Wawapt al. (1999)
Ann. NCOI Ada8 OB, 890: oL 151 5 MajchENBYET(S000NERdMRM IRdvI 11¢ 697@7’3':8) Leptin, which

h t and/ or peripheral insulin sensitivity and
is Secre&gltlg ﬁ’lfq%%ﬁ ipgPy- ébﬁﬁ@ﬁﬁr@é&epmmlmﬂl\%g@kw ap§209&%k: Flibiea] Invest. 112:

83-90), a&QV&tlvéé vhERP syﬁﬁﬁﬁ&ﬁ%er%\& ‘§‘ysf’e‘i1’t:3 Sfiwhy3l ffudln tEose that regulate

ycem a, bit attenuated |nd ction o
blood H‘i@ﬂgf &gatg}zaw@ﬁ@b B399 Ann. N.Y. Acad. Sci. 892: 146-154). Addltlonally, the renin-

angiotensin system (RAS) has been shown to be a major determinant of blood pressure (Walker et al.
(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 aP2-11BHSD] 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 11BHSDI activity. Thus, inhibition of
11BHSD1 and reduction in adipose and/or hepatic glucocorticoid levels is predicted to have beneficial

effects on hypertension and hypertension-related cardiovascular disorders.



enzynmes, show markedly increased insulin sensitivity
W t hi n adi pose, and have an inproved |ipidprofile.
w@daeosmal | y, these ani mal s show resi stance tpChigtnos/022411
fat diet-induced obesity (Kotelevstev et al. (1997)
Proc. Natl. Acad. Sci. 94: 14924-14929; Mrton et al.
(2001) J. Biol. Chem 276: 41293- 41300; Mrton et al.
F.  (Bo@AdiseBicabet es 53 : 93 1-93 8). Thus, inhibition of

1 redjct l.e ben f|C|a
é@é’g@klﬁoﬁds? gl | Vagld erse 8&%&3@%{?@? 8Fsugske atgllue Flg? to even
modergig gtupqmttamkiylosee Icat el in ogtbdperasia { Camnalisf(1 998N PATIRN Efdokrifdl. Metab.
/ obesi B. Pancreatic,
81: 34 p§44pf? %rh%s%% Pé Iog Iracu argsd ]gxp %isl b, d}zt Ch?.ﬂngfril Clﬁ_fgieterlous effects
of glu@lcqmgcg@- @t bathu berteardsoslsing eilis Qﬂsa)ﬁnoiwlnsaslobiﬁocﬂisfsmand bone forming cells
(OSteOIﬁ%&L?hr ?f}g{mg%lbﬁt eneliﬂf%vn(gg I,gle lggegd 1q ﬁlrl]t%&ss ﬁ% Eﬁ'giiﬁ P]rém%ry osteoblasts as
well as yalld fomeaduitchodé, dikelyi cmBAitak of o:ftétfcfaéts aid Ssteoblasts éCooper et al. (2000)

Bone 2 egﬁgégl o I%a&%%qs gljég%)s c%fr]: reg‘té q%elq%ﬁ\r}ggé# semg@ to attenuate the

negatlvfégefffeﬁt@@' glu&bcohid&@s omﬁ% AJddleBintatibl yBeh'l@ﬁrs Resin( 1@9@%&1%@3 119-
mce an

125). i BIUGAR Gr||PHOD! G0 61069 "mAtreasite dsssksherverticai cgncentation
within bodelSists 4l dekdoBlhasts, |ﬂi‘&fu@1\’1§%eﬁéﬂéﬁp§ﬁec§st innwrl%{me @‘orfn@%?' bk disease,

rel ease (Davani et al 000

includigg asiaopeRi®4) . Thus, |nh| bition of | I bHSDI |s
PsBsll GloRGulb GnHiBH6Es Qf-"i‘ﬁjH@IaLre %fufrﬁﬁlélsbe% (ﬁehl?l ?&lnt%r &P or prevent
i ncl udi ng the enhancenent of glucoSe-stinula

11BHSD gelpted disshssasuch @s t@@g ndesqrtbnd aheovede fentekamg,| cbrtain amide-based
inhibit%ggd?%trleﬁ’ F’tteéli wﬂgf‘Wd@% §°9490 QAR e evﬁ 2%82%/8%759 alhd wo

ely re d’t o the progression
2004/0a8%¢ntia. | n both aged ani mal s and hunans,

'Rﬁtgéonks&%ﬁ\fﬁ—&%gelgalv 4 ﬁr :n a%ecf ] gg%ec{lli%ic?lctp%lgi{l%’liérgfulasuriya ,etal,
(2003)IC®rrngB@rGhemxbb§2&-63)to gl ucocortl coi ds (Lupien et al.
Bl U SROUPR Joaps g 3 LI G i eyppcgricoid-relted

dlsordmpcmwbehd OS}glﬂtmmp Ohj?peﬁ@ﬁsd)nﬁxﬁl%&!iy, | insGRM t adsBRtaRéedl Myperglycemia,

oposed to con |bute to the
hyperhll%e }%ge h% rﬁlfasiﬂvse OB b n Y RESEWE S YiTaY Sa{’%‘ls%‘?é‘}/ irregularity,
hyperaﬁdt@@ﬂ)smﬁjarrd }ﬂMCYS’[IC Neuarrpbl;)@lldronﬁ (PCOS); ?dhpeutic | eﬁ&ﬂsglmed at
undant i.n rain, and sexresse
sugmel i SR rich bofinef elonpubieuly Hebhen e ?%Oé%md signal
transduaﬁmh @ efeabel dmmpﬂ@ana&eaaslﬁbleal (2004) Proc. Natl.
Sci, Earl | %1 Treatment of pri ){
ﬁ%%sr i Bpcapss, thes St‘f%l pstdrong(itsyatyralizand) gpd cortisol with equal
affinitiGQEAIRIVAAR! tRA Bre des1gned to interact with the active site of 11BHSDI1 (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 inflammatory 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.



protects the cells from gl ucocorticoi d- nedi at ed
exacerbation of excitatory am no acid neurotoxicity

WO Rapam3es al . (1996) J. Neurosci. 16: 65-70).PCT/US2005/022411
Additionally, | | bHSDI -deficient mce are protected

from gl ucecorti coi d: assocj at ed hj ppocanpal , dysfunction
t ﬁgtevglgncgggﬁr@fnat S i ¢ FOUGHRg “WLEPT éPWan;F)f‘% ‘(@Eﬂ)’f; dpjes that target
11PHSX¥t dnd/oAGER]. THE tomdBindsd ZkByoditidds) and | hethol® dbRABKAMERH help meet this
d tdoubl e-blind, placebo-controlled crossover studies,
and othenAsedi-st rati on of carbenoxol one i nproved ver bal
fluency and verbal nenory (Sandeep et al. (2004) Proc.

' ly Edition: 1-6). Thus, inhibition
SUM%&?%%% icted to reduce exposure to
gThcpresnt invatictSproviddshmreb bRk, Bompindy sHFeRhul@pai nst
del eteri ous glucocorticoid effectss on neur onal
function, including cognitivegy aiRrren;, denenti a,
and/ or depression.D. Intra-9 B ur.e
d ucocorticoi ds can be usedR

Rd systemcally
for a wide range of cBhdRBi ons [i n cli|ni cgl
i,datRon with these
oed gl aucomma.

treat ment regi gpns s coryj eost
Thi s pathol ogy T's characte)ized Usignificant
increase in intra-ocul ar pPessur® R®P). In its nost
advanced and untreated for |OP can lead to partial
visual field |oss and eventually blindness. IOP is
or phapmasentically ssgentihde salts ar prdsizs hebrof,welereia gonstivsnt huemhers are defined
herein Pr oducti on and drai nage. Aqueous hunour production
occurs in the non-pignented epithelial cells (NPE) and
i Inqngither] asprgh thegpresent inygitionipeovidsh banmiindstoé FomakeeClil ar
meshwor k. 11 bHSDI has Rb;eelgzl ocalized to NPE cells
(Stokes et al. (2000) I st. OQphthalnol. Vis. Sci.
41: 1629-1683; Rauz et . 'le nvest. Opht hal nol .
Vis. Sci. 42: 2037-2082) angfiits function is |ikely
rel evant to the anplificati of glucocorticoid
activity wthin these cells.” This notion has been
confirmed by the observati off that free Corti sol
or phaf@fER1hilRhdcORatl &AL loy pFodf ?%réoh%he?gin G&{sﬁt]'uélﬁ Nenitlrs! 118 defined
. aqueous "hunour (14:1 rati o). The functiona
herein.gj'gnj fi cance of 1l bHSD in the eye has been eval uated
UBkd\FedeSinbdRhbidf i ' inventi
ot bR i SRR PRy s fngundy of the nvention
and a phargnacegtipally gocepiablg parpigra 2) . After seven days of
C t r ) .
o i i o8 b RMER | PH e M B Sontcing
said 11pHED¢ er MBcwiith gtonpouwt dfitledineentencent rat i ons and | OP,
pft%dpl%gsleerQn\pe%{}gJ %ulgthearlproevficIeg %}eﬁlohs'f‘ otI i&%biting 11BHSD1 or MR by contacting

said 11BHSD1 or MR with a compound of the invention.

The present invention further provides methods of inhibiting conversion of cortisone to
cortisol in a cell.

The present invention further provides methods of inhibiting production of cortisol in a cell.

The present invention further provides methods of increasing insulin sensitivity in a cell.

The present invention further provides methods of treating diseases associated with activity or
expression of 11BHSD1 or MR.

The present invention further provides use of the compounds and compositions of the

invention in therapy.



managenent of gl aucona and ot her visual disorders. E
Hypert ensi on Adi pocyte-derived hypertensi ve substances
WG awh/082349 ept i n and angi ot ensi nogen have been prDpsmesio22411

to be involved in the pathogenesis of obesity-rel ated

hypert ensi on uzawa. et al. (1999) Ann. N. Y. Acad. .

S e bty “‘fﬁ‘%g"hf?a'?h%r’msms rcamé%‘ gkr @H&&&lfl?nw@e myention for
use in 6@ Prep@@jion dfephddivamedtifatusé & thegpyet ed i n excess in aP2-|

| bHSDI transgenic mce (Masuzaki et al. (2003) J .

Cinical Invest. 112: 83-90), can activate various
DETAJLEPARSERIPTAONVOUS syst em pat hways, includi ng those

t te bl Mat t al. (1999
e ek P Qe 3 5 R SR i 1y, e

r eni nangi ot ensin system (RAS) h®&P br&n shown to be a
maj or determ nant of bl ood pr8§ (Wl ker et al.
(1979) Hypertension 1: 287-R (ALefsi nogen
which is produced in giveee and |adi pose tissue, is the

key substrate for reni nd drilves S _gdtivation.
Pl asma angi ot ensi noge ly elevated in
aP2-1 | bHSD QVansgenic r/e &hgi otensin |

and al dost erone (Masuzaki R 3) J. dinica
I nvest. 112: 83-90). These forces likely drive the

el evated bl ood pressure obsérved in aP2-1 | bHSD
or phaﬁrﬁa@&ﬁi@ﬁpﬂ decdPab®-sall biGRb eRbf WhGSiE: mce with |ow
doses of an angiotensin Tl receptor antagoni st

abb sl dwtaredrys gygloalkyleordictsrocydlepdlork greh eptiondlly sytptiogyl by 1,2, 3, 4
or5 ~w-&y.gi cal Invest. 112: 83-90). This data illustrates

the inportapcg of | I gl uc cortig jdre c}ivation in
AR R Drm iR T DN CRARD s 6D ERAR Oy
(CRBKW&S_%M%R‘?% (@VR%S@@{%@)D%CI@’T@%%S%@E{@@I&Y ort! bHSD

aetivit us, inhibition of 1l and’r educti on
(CRPRW% lﬂﬁgggyéhd/or hepati c gl ucocorticoid levels is

PREAHIG b dabh, ANEnBGRSS ¢ GhiRY1 BHibRAY SuRBuRARS hiE r@(bg@R' :

and, hyperten;ions?éla?ed%cgyéﬁgvasgular disgrde?s. o
NBohe di sease d ucocorticoids can have adverse effects

OR’, RREER QR IRESPVRY, R'CARd RPURCL6X RRISPHGert), BYLIW X -Y*-2;

nDd@rate4g%ucocqrt|CO|d doses can result in

ot Pt Roeethercyiiibs ¢ stomio 9ibich shey ar qitachetframerd-Honembered
cycloalpt @bup 3 h:4-RAfdniRAA AhteRIIFLIAMNGT BRGSEptiohaly shftituted by 1 or 2 —W>-

. et Lactures. Experinments in vitro confirm'the
X7"-Y'qé et eri ous effects of gl ucocorticoids on both

b&FE-ah @ ROtoREAE v thSC eRInSO whRR MRy 3% A8LEQ ErAS4900 Althbered
one forn1g% cells (osteoblasts). | | bHSD has been

cycloa P a0 pebisind heikrogYAlaalibarow ontignally spbstifiadby 1 or 2 -W-

X»-y’agteobl asts as

C(0)

or R” and R® together with the C atom to which they are attached form a 4-20 membered
cycloalkyl group or a 4-20 membered heterocycloalkyl group optionally substituted by 1 or 2 —W”’-
X7-Y-Z7

or R and R* together with the C atom to which they are attached form a 4-20 membered
cycloalkyl group or a 4-20 membered heterocycloalkyl group optionally substituted by 1 or 2 —=W>’-
X2

or R" and R™ together with the C atom to which they are attached form a 4-20 membered

cycloalkyl group or a 4-20 membered heterocycloalkyl group optionally substituted by 1 or 2 —W?’-
X)’_Y’ 5_Z$ 3;

10



well as cells fromadult bone, likely a m xture of

osteocl asts and osteobl asts (Cooper et al. (2000) Bone
WQ@720068084881), and the | | bHSD inhibitor PCT/US2005/022411

car benoxol one has been shown to attenuate t he negative

i K e o e e R e
W”-|7<ﬁ’r-1Yb+Zt’1 on of bHSD is predl cted to decreasglthe
d on_.w ste asts

‘g@los? eoc?%\eﬂt 09%%8336’5%3 gﬁéﬁ g opfigpa lef“f E?‘E?d%ﬁ lor2

-\XarY’dtZS’ fornms of bone di sease | ncl udi ng ost eopor03| S.

Siagd k e dnhi bitors e. cu

oo g, BRSO 80155 ides erfonm sl B L
-W”-&’s¥ases such as those descrl bed above. For exanpl e,

[ L& sed inhibitors. are orted |

OB TS 6n o ouRe e%mef@ama@gabzgweﬁﬁ“?w
-W-X0eYr@6%351. Ant agoni sts of 11 bHSD have been

e o . n.hupan cli nical rlals ru as

BPA AL Rt B o 6 s i i i ?qy P
-W”-&f’-Yhe 'experi nental data indicating a roI e for

b j rti ol | at e or

syn ra(r:#rlrglzgl ‘t‘h%? Oelﬁgtloh"aug’geef?’flg eolpﬁ%rl?ﬁ F%@Fé?&ﬁé’ég
-W”-Kypergl'ycem a hyperl i pi dem a, type 2 d| abet es,

h I t
aﬁ‘éeﬁﬁﬁﬁﬁ%é%si%ﬁnﬁs% O T PR g MO tcat,

heterogrAOBBrocyt loalkplpENt Nez,@ensw aj(@enﬂ ecommgném(m)oan @C(O)R,

ORI o ARl A K. SR SRR B 7o,

S(O)LNRIBD ar e deS| rabl e. Furthernore, because the MR bi nds

15 d CO b
Lol A2eL ahone, (IS SR b B0 RSO0 come,
C(O)NiRnRe,rQ(@DOW tSKOlRﬁeS(&DNRt/Ed ,S(®BRfor s(O)MHw (whi ch
%Mél&) W‘%E ez?cg gée%?n&ent??p %sen %ny ? a%ﬁnﬂgnytl rbzé

t hé and ac
alkynﬂemdl, OS], €O, @Q@J@Olﬂ&‘i BOy 80, S@N&? beNRfGﬁNR awbereie kit €

alkylerg‘fl !119 (L{Féﬁ){l' @%Cl hﬁgn g‘? %gc%3§ 1onaﬁ¥jsu%3t1 tuted b¥ tlﬁ’r r{‘g 4 halo, OH, Ci.4

bs coron SI'8,
alkoxyaﬂguhnlaalkwr mpﬂne,r(ah alkabmmoaxr C@ls d;elb;demnv,ascul ar wal I
CSRSpa el kiP5 EEILAN 2

alkynylenyl aryl, cycloalkyl, heteroaryl heterocycloalkyl arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, arylalkenyl, cycloalkylalkenyl, heteroarylalkenyl, heterocycloalkylalkenyl,
arylalkynyl, cycloalkylalkynyl, heteroarylalkynyl, heterocycloalkylalkynyl, each of which is
optionally substituted by one or more halo, CN, NO,, OH, C,.4alkoxy, Ci.4 haloalkoxy, amino, C;.4
alkylamino or C,.¢ dialkylamino;

Y, Y’ and Y*’ are each, independently, absent, C, ¢ alkylenyl, C,. alkenylenyl, Cy.6
alkynylenyl, O, S, NR°®, CO, COO, CONR®, SO, SO,, SONR®, or NR°CONR?, wherein said C,.4
alkylenyl, Cy.¢ alkenylenyl, C,. alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, C;4
alkoxy, Ci.4 haloalkoxy, amino, C,.4 alkylamino or C,.s dialkylamino;

Z, 7’ and Z* are each, independently, H, halo, CN, NO,, OH, C.; alkoxy, C;. haloalkoxy,
amino, C,.4 alkylamino or C, ¢ dialkylamino, C,.s alkyl, C,. alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.¢ alkyl, C,.¢ alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy. alkyl, C,.6 alkenyl, C,.6
alkynyl, Cy.4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR?, SR?, C(O)Rb,
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cardiovascul ar, renal, and inflammatory pathol ogies
i ncl udi ng di sorders of lipid nmetabolismincluding

walg@siomsgem a or hyperlipoproteinaem a, di abetP€CT/US2005/022411
dysl i pidem a, m xed dysli pi dem a,

cONR K ELOREL DR T Sl h Sk RRERRRS R oo ! | 2
NR°C(=§|(§;1§§§§((:OXR&5,$0;WR Rfrs(r ac?jam gﬁS(f)}ME‘hE | and insulin
0
PPt o S A R Vi e SRBLE R e oY o stachod gptionally
form a 33M1mb1ﬁbﬂrétgcyﬁbelﬁylfg®6upnﬁwza meknibeipd Guedcydicatks] grivat orttianajiyt

R,,, The conpounds, conpositions and
S“bsumf?glbﬁggf roseég rein help meet this and ot her

Reehn thUI\WHRW’@ @ gdthek WYECNIEIatlih {bHvehighrtbayean¢ batin sigobadanptionally

o BS80S SRR S e ol
substltuvwe)srel Dot aamtZmenbers are defi ned herein.
BSOS ar ESHREIAR - Vi or phar maceut | cal 'y
aﬂﬁ&mabl’-ﬁ Fal7t & oﬁferthamﬂg ugs t hereof, wherein
OB T80 it ey PR PBAE" conposi {1 0ns. compr i 51 ng
(Rﬁlmdmhdﬁe eadh, mhependm'ey;ﬂ{ @16 alkyl, @.amaliplc €t allcayl ¢ alkynyl,
o s SF LA R e Lo verty o T et
AOnhdBY iaregasnindepehddpHBI, G alkR, Gi.¢ Halalkyb ﬁpo@h@ybﬂz t dlsynyl,
ary, oy AR Ao R BRI  Brisni or MR by cont act i ng
SRtiadd Rf arb kBB indapeidntlyi, i Cas alaripiauhalodkylt G alkewdn€i.saticynyl,
ot R SRV LBTEP Gy, rovideo et hode of
ae [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 RY are each, independently, H, Cy.¢ alkyl, C;.¢ haloalkyl, Cy.¢ alkenyl, Cy. alkynyl,
aryl, cycloalkyl, arylalkyl, or cycloalkylalkyl;
or R and RY 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, C,.¢ 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;
mis1,2,3 or4;
nis0,1,2or3;
pis0,1,2 or3;and
qis 0,1, or 2.

In some embodiments, R® and R* are both other than H.
In some embodiments, R® and R® are both other than H.
In some embodiments, R” and R® are both other than H.

In some embodiments, R® and R'” are both other than H.
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The present invention further provides nethods of

i nhibiting production of Cortisol in a cell. The
w@e@s®m349 nventi on further provides methods of PCT/US2005/022411
increasing insulin sensitivity in a cell. The present

i.nventiqn further pr.oyides ho of tr in .

O Sttt oot i o1 GO B 1 Tore RAEBYc Pl R gpd R i
C1.¢ alkPIHSDY l}aﬂfachzﬁch lkenpl, €se4lkynyhus ok oyeldalkyt; her provi des

se of the, coppounds, and, co sitiaqns-af . .the inyenti

TR S e, BIRSaRt SRHUGAL ROt A P oA BeE MR other
than 3-@@Mfeeonneds/Iasheaydygnasi t i ons of the invention for use in

he preparation of a i C t for . i e

Do R WP s TS G R Bherbtygltis ol SR oy e
attached for@na nddidt@ ptheahpotndaviod thEewwenlra | @ | or

phar maceutical |l y accept ab salt or prodrug thereof,

wherein: Cy is aryl, h I, cycloal kyl, or

het er ocycl oal kyl, eachl{opti onal | upsti tuted by 1, 2,

s abse t,('W%R? 4) m

3, 4 or 5-WX-YX-Z L
( CR13R14) nQ( CRE3R14) 4) nS( CR13R14) p,
(CR13R14) nSQ2( CR1L3RwW) p, 3R14) nSO( CR13R14) p,
(CR13R14) nCO( 3R14) p, or] (CR13R14) nNR15( CR13R14) p;
Rl and R2 are I ndepgudently, Cl1 al kyl optionally
substituted by hal ¢, or C(O NRORL; R3, R4, R5,
R6, R7, R8, R9, B%PL' 1, afd R12 are each,
i ndependently, Hor*-W-x -Y' -Z"; or R3 and R4
together with the C at dM't o which they are attached
whereiii 84cHRE idindépentuntiy ot -OVeX'081-Ky bndywibagn g7 isd), 4-22@ 3.

38 gt A LRI g

Qnabaseinbodiénd) Cy lchetenvaey] aptiaeeshbitonted by 4228, s doeWedY-Z.

CHShRE SR St RS0 e sl

In some embodiments, Cy is 6-membered aryl or 6-membered heteroaryl optionally
substituted by 1 or 2 halo, cyano, Ci.4 cyanoalkyl, nitro, Cy4 nitroalkyl, C;4alkyl, Ci.4 haloalkyl, Ci.4
alkoxy, Ci.4 haloalkoxy, OH, Ci.g alkoxyalkyl, amino, Ci. alkylamino, C,g dialkylamino, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, or
heterocycloalkylalkyl.

In some embodiments, Cy is phenyl optionally substituted by 1 or 2 halo, CN, cynanoalkyl, or

pyridyl.

In some embodiments, Cy is substituted.

In some embodiments, L is absent.

In some embodiments, L is (CR®R™), (CR'*R™),0(CRPR"),, (CR”R™),S(CR"R"),,
(CRER),S(CRPR™),, (CRPR™),S0,(CRPR™),, (CRPR),CO(CRPR"),, or
(CR”RM)HNRS(CRlsR”)p.

In some embodiments, L is (CR°R"),0(CR’R"), or (CR°R"),S(CR’R),.

In some embodiments, L is S or SCH,.

In some embodiments, L is S.

In some embodiments, L is O or OCH,.

In some embodiments, L is O.

In some embodiments, R' and R? are each, independently, methyl, ethyl or propyl.

In some embodiments, R’ and R? are both methyl.
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c" .g "-Z"; or R7 and R8 together with the C atomto
whi ch they are attached forma 4-20 nenbered

W@ y@boed3ky|! group or a 4-20 nenbered het er ocycPORUK3005/022411
gr oup opti onal ly substituted by 1 or 2 -W- X'-Y"-Z";

o] Oto wW.th the at om vvhlchthe

aﬁne t% ach rcrlle?t 3? . hﬁ@n‘ﬁ'@?‘é 1t§)’€’f“b"iﬁyk>??“°gpb&}3<y
alkenyh C4s E«@oaﬂvhﬁhw dkloﬁyed?ﬂﬂllloylkb@apklybl QLI dnﬁﬁ@bdyallqliyéammo Cos
a3, PO R R MRS SRS ek RO soFegiroanions
arylalk&bp(mlatedoagﬂnlkmmmelmﬂoatymbamykﬂylcg&ﬂldﬂ @yl Betdoat{l, cycloalk)C/II,

u ut e
T L T T R T
heteromlalkyxml,lwbleaibyltikylokgehetembyMyﬂ@tkﬁubst ituted by 1 or 2
A r f an -

a1 b P g gl TR CE R PR eSS g,

heteroarylbx%'axzy‘iélky,‘l_’d)')gy, lwtermyldkgdo%hétﬂgﬁpheyalmraml@@a@l dryl, heteroaryl,

ST A o P ——

heterowlhwlmi,@yﬁpﬁlktgdkﬁmIhelnmbj'qlfoaﬂq'hfkltyll fswipeichally substittite@ by 1, 2, or 3
her for

i,y L AL 6 Do 205 5t .
alkoxy, W4.h)(lbal‘kbxyzOH, Gr g allk?)xgulkyl leﬁnd, ﬁtgeetllkwrmlﬁmm dialk¢damdno, C(O)NR°RY,
c<o>o%@@@§;ﬂ%@@@ahenghy arﬁcgn L?hy“ﬁﬁe%g%@%g%ﬁ%% cygjoaliyl, or
heterodyaloalkylCi - 4 al kyI G -4 hal oal kyl, ar yI cycl oal kyl ,

I'C]%‘td%&%ae@;%%ﬁ \%éé/-gf }a/od:.?'ano Cwao , ?ftr@é?%n,@alkyl, Cis
alkyl, CRdtaloalkiRCRelalkoxiRC{BaBxIRoxy, OH, NRQ &k63yaRyl, aminS( C).Ritkytamino, C,.
dialkylé(l%,l\lerﬂ,' ’het§1{o%iz yblogﬁcyl heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, or heterocycloalkylalkyl.

In some embodiments, ~-W-X-Y-Z is halo, cyano, cyanoalkyl or pyridyl.

In some embodiments, —-W’-X’-Y’-Z’ is halo, C;.4 alkyl, C;., haloalkyl, OH, C;4alkoxy, Ci.4
haloalkoxy, hydroxyalkyl, alkoxyalkyl, aryl, heteroaryl, aryl substituted by halo, heteroaryl
substituted by halo.

In some embodiments, —W’’-X’*-Y?’-Z"* is halo, cyano, C;.4 cyanoalkyl, nitro, Cygalkyl, C;.¢
alkenyl, Cy.g haloalkyl, Cy. alkoxy, C,.4 haloalkoxy, OH, C,.s alkoxyalkyl, amino, C,.4 alkylamino, C,.g
dialkylamino, OC(O)NRR’, NR°C(O)R?, NR°C(=NCN)NR®, NR°C(O)OR?, aryloxy, heteroaryloxy,
arylalkyloxy, heteroarylalkyloxy, heteroaryloxyalkyl, aryloxyalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl ,
heteroarylalkynyl, cycloalkylalkyl, or heterocycloalkylalkyl;

wherein each of said Cys alkyl, C;s alkenyl, C;g haloalkyl, C,; alkoxy, aryloxy,
heteroaryloxy, arylalkyloxy, heteroarylalkyloxy, heteroaryloxyalkyl, aryloxyalkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl ,
heteroarylalkynyl, cycloalkylalkyl, or heterocycloalkylalkyl is optionally substituted by 1, 2, or 3
halo, cyano, nitro, hydroxyl-(Cy.¢ alkyl), aminoalkyl, dialkylaminoalkyl, C;.4alkyl, C.4haloalkyl, C;.
alkoxy, C,.4 haloalkoxy, OH, C,salkoxyalkyl, amino, C;.4 alkylamino, C,.3 dialkylamino, C(O)NR°Rd,
C(O)OR® , NR°C(O)R’, NRS(O):R?, (C,.4 alkyl)sulfonyl, arylsulfonyl, aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl.
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S(0) 2NRc'Rd" ; RI5is H G -4 alkyl, G -4 haloal kyl,
aryl, cycloal kyl, heteroaryl, heterocycl oal kyl, OCH,

wW@e@pB349, C(OONR Rd , CCOOR ' , S(ORb > SPOI/NR005/022411
cRd" , S(O2Rb > or S(0) 2NRc >Rd > WWand W are

ﬁ(&)mel %%Sﬁ%%%%g”ék )ﬁ?ﬁ?%ngﬂhqod(?ya%{), %@X%y%@ C,.4 nitroalkyl,
C1.4 allGONR. 4dl,a108®/1 S@alkcﬁ@\R&, hatoalkbie CIHK 1 & alkehyatkel, mmﬁiﬂ)i, d.. Qllkylamino
. |.en al kenyl e : al en e.each
Cos c})lgl%(?%lﬁglﬁ y bS? er emlle d %%Pa'%’w, Zh%ro?cﬁoéﬁ%i’, e%rl i Zleteroarylalkyl

cycloaiilylatkyys or Iiterdéymloakiylatkyly, ami no, G -4 al kylam no or C2-8

d' | 3 6 i €, 1 21 nd dently,
ol AR e e B R R, B R Ro SO
allrk:},ongelembydhmentsﬁ R’ ;x& RAR'KEA, R“hzatdeklbae yzlchH
[ 3 b als ksl 10 | k
Sggng%}rﬁ%gﬁ'ﬁﬁ% Rhg )eéf%c’%t%afclgc o‘ﬁ%}/%fe eaa(r:y al kenyl ,
cmomlekgab@mkmm Rh8f, & Ry B & 'kend/R}? are each H.

CyCﬂ%Ogl%ﬁj%})@ﬁk}&g ll?l I% Ry lRﬁ R?rﬂd Rb lé}ﬁ] Klo’are each H.

het’er’oat 'yl al’ky
hét smseypbbdiaiekty] Rl dagt Ry Itqge@acdvnﬂotﬂle Wfattmn td whiclpthiep a@lattyched form a

I4t r
4-20 ngﬁﬂﬁvgieg’cy%gglxﬁﬁéﬁxg%lr%o4xiﬁa&§rrrhﬁ]eﬁ%dohe&ﬁ%clg? 1I gg%ipn%mgrrlally substituted
by 1 o2-®" el KY¥EEmi no; Y, Y and Y' are each,
i t i -
aF}Esg%%{Egrﬁ)sfhh%gﬁ algseﬁlg RS ?gtﬁgﬂbl%g g Atn?\r,hgﬁ’zwgan th&ﬁe a&c&lﬂi form a
4-20 neembged cgedpalkyd@NRpeor adr ZQW etergdyeloalkyl saipdopGpnafly substituted

by 1 of% K ¥k &2- al kenyl enyl, C2.6 al kynyl enyl are each
Y oopt?(]loﬁ}gl IY;/ gﬁbstltuted by 1 2 or 3 halo, OH, C-4

alikspgg, embodistioats ol dad Ry togatiemwith @k Cdaterh kywmnlu they ate a@hed form a

4-20 n%!n?tleﬁ C‘ﬁf;ﬂ){\l%l g‘;o&g'%r &alf% r;]ar&@err&l l?e%(fgbzclﬁ[ﬂ?ﬁ ﬁﬁ\g) c{};ﬁ:lolyally 'Elubstltuted

byloa?rrWé’ ’CﬂY’erZél kyl ami no or C2- 8 di al kyl ami no, -

aﬂ(%lme egi% ﬁm@lﬁ% q{pyalnd R@%?%tlﬁh&'?{ﬁ] We’C AbM lto wﬁ% . a%%lhached form a
het er oary ‘et erocyc wherei n sal -
4-20 r@mb}zted cgdogky| gkamdr a 4@).@erabd;(gml}dteroca(p}yalkylgmpgapltimyﬂly substituted
bv 1 oPELRE0RHW)» 9F heterocycl oal kyl is optionally
Y °sub§'tr|tu¥%d2by 1, 2 or 3 halo, G -6 alkyl, C2-6
aRK ezmﬂR @ge’@leapvp(cy rﬁlg,q C agym 4o Waicbahqyyzire agtao}lbd form a 4-20 membered

cycloafif lgl%%gxy 4 4(:(20) e bg%?é%tﬂﬁ@% d[%%? é)%@@ﬁt%zyd%%uu’}ﬂ@by 1 or 2 -W*-

X”-YOZ©) NRRd, RcRd, NRC(O) Rd, NROC(O OR , NRC(=NCN)NRd,

St PbReRmbotiM 1S(O 2Rb, or S(O)ZNRRd wherein two
- O—\?—%ltol etﬁ%ﬁswlth the atomto which they are both

allt S@@h@dlbot#;tnmﬁaq i .

In some embodiments, compounds of the invention have Formula II:

(Wll_Xll_Yll_le)r

wherein:

ring A is a 4-20 membered cycloalkyl group or a 4-20 membered heterocycloalkyl group; and

ris 0, 1 or 2. amd the remaining variables are defined hereinabove.
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forma 3-20 nenbered cycl oal kyl group or 3-20 nenbered
het erocycl oal kyl group optionally substituted by 1, 2

W@R008/003849 X' - Y'-Z"; wherein two -W-X -Y' -Z' tPQRUBEN5/022411
with the atomto which they are both attached

opt i onal | forma32 group or

O oo s’ KT o g BBt sl 1y

s lbsietentbedimonts, king A 1 bicgclic\bt irkyel¥é. - Z"; wher ei n

- her tha vvhereln-W X-Y-Z is

oﬁtgegfn\ét ﬁ,'bog’lﬂ%ts rmlg‘A‘lslﬁ’lc\’/'\‘;11 -X"-Y '-Z"" is other than

Hin Reneanmipo@ments.aing Ackaso, 7,i8n9dpeiid&ntiB yor lﬁ-lnng:ferﬁmgl ckpbn atoms.

: | k
oy el o e R b0 T B RIS e b g stoms
and aténaet oeauhg fdrmdlgﬂnetnnbemrt sglectbt] frGih-G§ I\bdnld)‘sl CI 6
| K 5 6
cyc lkeé'lbf)dlgﬁntts q*}%‘i%“?? ndc%ﬁt%{a Zl}vg%%lhavelafroy tlla[g andg\ F%j’ R, R,
R’,R! anen@ep{andent ly, H Cl1-6 alkyl, C -6

[ I
o a I%lbf)d&ems %%%%ou%d%%ggg %E)X Itheekkro}(Amla 1 aﬁg qa nd
R(Hn scxng:@trtbedmmms,tthct Mpmmls oﬁthb tnthttoo ﬂna‘teti"e)ylnala & aatigached
f P4 LOnfd -bgd@]eﬁ O,etﬁe c%m 1n%gntg>ﬁth?fe%¥lﬂxlgﬁ aiﬁx I llS O

group, e en
Cln ®nieaimbadikghts, tliizcoﬁlpahwe nf/the 1r®§nt®n énhtqﬂwmula Arapt 1 is l

CY§ Lo le@ﬁlodi{n%ﬁ%,hgé ‘%@Agbu@d’s oP th nQ/ tK)}é lh@éfel%lrmulg a%dﬁﬂ% Rd

t oget her w tomto area
f &m pange ghabodinentspthe gpmoundepfithe e]derh@n éﬂ‘@dﬂ%ﬂ'@allka}dd CWRIXUY -7

is halgrgtéﬁ (%“4 :%Q\ﬂo ‘?zg ﬁ{(t?? eé‘égmédaﬂ{}E %ﬁ:zd‘é ﬂdﬁﬁxt 8.4 alkoxy, Cu

haloalhmvl, Oy El. oalkwgylalkylaraymm, k@i, albsrlamlye,l oal klydllefllamyho @], Reteroaryl,

cycloa‘i'laﬁi (ﬁeroé?c?&tllﬁl?r r}%lﬁﬁg‘fe&?%awlﬁf(ﬁ,?yhgalﬁgghlm 611}1%%r(9:§/<90alkylalkyl

atta
hén sangecoprblodisietyd thegcrmmpunds of the invention have Formula IIla or IlIb:

R5 R6Q1/Q\2/ (VV"-X"-Y"'Z")S

R4
R3
R! R?
N (WII_XII_YII_ZII)r
Cy—L
) R12 R
IIIa
5 6
R4 R R Q1/® i 11 " "
" (W'-X"-Y"-Z"),
R1 R2 Q2 (W“"X“"Y"'Z")s
N R®
— R0
Cy—L q
0 R12 RM
IITb

wherein:

ring B is a fused 5 or 6-membered aryl or fused 5 or 6-membered heteroaryl group;

Qlis 0, S, NH, CH,, CO, CS, SO, SO,, OCH,, SCH,, NHCH,, CH,CH,, COCH,, CONH,
COO, SOCH,, SONH, SO,CH,, or SO,NH;
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mis 1, 2, 3or 4, nis 0, 1, 2 or 3; pis 0, 1, 2 or

3; and g is 0, 1, or 2. In sone enbodi nents, R3 and R4
wae@cloaxsho ot her than H I n sone enbodi ments, RBCEHO0RG022411

are both other than H I n some enbodi nents, R7 and R8

SEESRSINR]PEL 128 4b, 48, GRTE PP SOUART el ), Bl

COO0, SﬁGHﬁer@NH SRECHpdr 88,NFs phenyl, the other of R7 and R8
i 5. I??l kyl, C -6 hal oal kyl, C2- al kenyl, C2-6
Fk ’aryl, or cycloal kyl; In sonme enbodi nents,
V\héer (qorgaﬁdand one of R7 and R8 is OH, the other of

' er,th trjfluo henyl
Rﬁlg@'{ﬂﬂ osﬁgar{fél 54 n%l'i T2 A ?nhe %lﬂmé v?réa el_-\;s;e¥ Q%fbl%ﬁgn ove.
t bgetieembodimbnts, hll® c(ompbxmds vxhavivediioh heqe Fafreulalllaag Mgsland Q' is O,
0 haV| n ruct 99 : 9 799 79
N B A
alcsomlsembpdimgits, IthB @mpdynd® obthe FveitivnhaveEF embladilaA®miIs and Q is O,
nal | t TN
S, NH%&[&%@Q}/E? Rfﬁ%&%% ezécrl%)g 5’ %nlél (gz is §ptﬁ)é1fﬂ§’ %1§$tWteé) f;y -X”-Y”-
Z”. optionally substituted by 1 2, 3, 4 o:rl 5 -WX-Y-Z In
S h | opa
o SRS e Sy oy 15 B i R E R SR T one o
Q' and @ & Gembe thedothar yis Op NHG -omEilh evheckitheder rof asiy INID pid OHalsl gptionally

| futed-by, 1 or 2 halo, cyano, Ci -4 cyanoal kyl,
substirRP) R/ O kyl, G 4 alkyl, Cl-4 haloalkyl. G

4Inas|om@xs3nbodjmezlts hheb gmmoon@s of @hd, 1n®nt1&1 Bdvik Mmﬁjlzkma, or ITIb and one of

Q andﬁ(gz g %H ?ﬂlecyc oal’ky ﬁH gzi:ﬁf’ c%hﬁrc:ekryealcgly{] ald I?@I%gﬁ‘ k& s optionally

substitifed blrﬁWf’yi”aY’km cycl oal kyl al kyl , or

E‘l H%%%%)&%Jﬁgt lt@é ésgﬁg)o%u&c{g ?ﬂlgeg\%n‘ﬁ aVE %t rrr?ulﬁimr IIb and one of
Q' and@naﬂ@al kyl, or pyridyl.

In some embodiments, the compounds of the invention have Formula IITa or ITIb and ring B is
phenyl or pyridyl.

In some embodiments, the compounds of the invention have Formula ITa or ITIb and ring B is
phenyl.

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

In some embodiments, the compounds of the invention have Formula IITa or ITIb and s is 0 or

In some embodiments, the compound of the invention have Formula IV:

R5 R6 Q 1— Q\2/ (Wu_xu_Yll_le)s

(WX"Y"-Z"),

wherein:
Q1 is O, S, NH, CH,, CO, CS, SO, SO,, OCH,, SCH,, NHCH,, CH,CH,, COCH,, CONH,
COO, SOCH,, SONH, SO,CH,, or SO,NH;
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In sonme enbodi nents, Cy is substituted. In sone
enbodi nents, L is absent. In sone enbodinents, L is

W@ @R6ABRLY (CR 13R14) nQ(CR 13R14) p, PCT/US2005/022411
(CR13R14) nS(CR13R14) p, (CR 13R14)nS(CR 13R14)p, (CR

(SRR 48 E5Pa0) 5 Ol Shet oot ke B g, con
COO, SCRER 0D, SR6EH), Br 80,NHZR6R7) nIS(CR6R7) pnb!ngl ﬁgmes e

e@&% a&%edé’}ﬁbg‘%el%ﬁ%%ﬁ% pIN; Ono?ogea_'e In sone

enddinehts, L is O I|In some enbodi nents, Rl and R2

a e i ndependently, nmethyl, ethyl or propyl. In
E%O ?ﬁ‘{; &(?rents Rl and R2 are both nethyl.In sone

eﬁbcum wEndgl s is Q¥1or ¥; ahditlse rlalahmng &grwhta: aré]iefﬁeccheadlﬂa%b%yl

Clhbg 916 igé%')lzocﬁm%ﬂ:s illmeiqcogga%ggxétﬁe nt1€j1 h%vegﬂa %139 E%/ m Q'is O, NH,
CH, 0@ nhered} ea¢h af dajd WHianbCHGR oﬁtmﬁaﬂl}} dopbtaie by WE(X@)XNRRU

P 00T PRy R TP AR Eargh B e @ is 0, 5.

heteroary
CH,, (}Q%tOeS@ﬂI‘Wlbl@m)ﬂﬂﬂkqﬂsaldMyirﬂ)@ﬂlld(gﬁtlpnaﬂy)shbshhﬁd&iygw yK2-Y -7,

h | k
cync% H’I% 1%!)clhme &t eer°8 al&:’o‘?ngf ﬁfyﬁ\’é i é%{l@? g%\‘%/ef ° %h@f‘nd Wherein one of
Q' andrfétlefJ@ainy tlalomenyslo Ny Of QHy, I’Wlbrainleycth of@#iid NH and CH; is optionally

¥ | kyl al kyl ; wherein each of said G -8
S“bSt‘tgﬁ%{lk;s?foW o kenyl, Gi-8 haloal kyl, 8 al koxy,

ansomg ymbm;martaahe_)doumyundaoﬁlth@inkgdtlou yave Formula IV and wherein one of

Q! and%? ? let?éoé;%{érqg%c yl}ﬁ% %{, ¥vlhor X ra% C(gf éfl@mw)éyéﬂz 1¥ optionally

Substi‘raﬂc@'b)a+W§HX” Séw’l’ al kenyl, aryl al kynyl, heteroaryl al kyl,
hﬁ1t %1[119 @ﬁ%{)cﬁ'{néﬁp ¥111e comﬁg{n%g Sahy nveqlﬁé ?{%\flelf >9fmtf1%IV and one of Q! and

cyc oal er ocyc
Q*is Q)pldlthmahdrys G0 bsCONHt @eblerbiy sdid CONFDis oﬁtldmallpsubsimewby —W»-X"-Y”-
z». hitro, hydroxyl-(G -6 alkyl), amnoalkyl,
"~ dial kyl ami noal kyl, C alkyl, G -4 hal oal kyI G al koxy,
- Inksaimg amkwlylent@-he C@T@Olalldkoiﬁ@ainkgdtlpn bavie IFormlﬂ}t Mand Q* is CH

oI s 01 amne, 60 Net" (0 G
alnsbwa kmberdpnents thel comhettndfr ofthy/inyentige hovalFoyohyla BF and Q° is N.
In some embodiments, the compounds of the invention have Formula IV and Q* is CH
optionally substituted by —W”-X”-Y”-Z”,
In some embodiments, the compounds of the invention have Formula IV and Q” is N.
In some embodiments, the compounds of the invention have Formula IV and r is 0 or 1.
In some embodiments, the compounds of the invention have Formula IV and s is 0 or 1.

In some embodiments, the compounds of the inventioin have Formula V:

R5 R6Q1/ /(Wu Xu Yll Zn)

R4

R3 Q*
R! R2? / \\Qs

/
N o \\(W’-X"-Y"-Z")r
Cy—L R
R1O
O

\Y%

wherein:
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het er ocycl oal kyl . In sone enbodi nents, -WX-Y-Z is

hal o, cyano, G -4 cyanoal kyl, nitro, G -4 nitroal kyl,
w@mooalobasy Ci 4 hal oal kyl, G -4 al koxy, Cm hal pel/ks2095/022411

OH, C1-8 al koxyal kyl, ami no, G -4 al kylam no, C2-8

nGf 5T SRR F10 s, 9.7 BN s GuRGhes Py P, cocr, conm

COO, S@@lHaeﬂObW,eSIG@Hg, on8OMe;er ocycl oal kyl al kyl . I n sone

oo B N cet KO b 1 S D, S8 2983 YRl conm

COO, 8DCH,,HORNH, S(BEHth&(DN{ kyl, OH, G -4 alkoxy, C4

h I y.dr o oxyal kyl, aryl,
hat g®o§O§¥eaCH Y epe r}ykgtoéhi\}(by hal o, het eroary!
subsltlblﬁ ed by haI o In some enbodi nents, -W-X"-Y"-2Z"

| no, C 4 cyanoal kyl, nitro, G -8 al kyl,
&%ﬁ‘l?@%@ G -8 haloalkyl, G 0. alkoxy, G 4

h#iesuahlkbxand sGH), 1@ QBaIHIrémaﬂylag karlablesare define@herdinabove.

PR gl Byl £8P Sy BT SR Y 0.

CH, o€§)] wilickgm encly of daist MH ead ¢Hals k)pth(mx})b{ subgitaedby YWOXya k¥, ,
Ery Jo%%ﬂllbtﬁy JnF]il(tg rﬂ¥e COmS??Ltu}%ﬁ gftfilx n’velﬁ ﬁ:lgave F%ymula V, agfi I?y hc, Q S, NH,

het er ocycl oa enyl’, aryl
CH,, ({aytoe S@ﬁM}hblainI@Wh Oﬂwtlé&bard)ﬂlﬁl lkmr}bhally substltuted by -W”-X"- Y” 77,

h ﬁ‘f S&%%MF@RF{ |¥11161 cl?ﬁ-%f)&!m lo#t¥1£> %IV&}QoR hg%’e Formlga & ang wherein one of

het er OCycCl Oa ereln eac
Q' and:Diy CO apil tte Oéuek@l@lNH G CBo, vkl dash of s@3d S ERArIAOHp, is optionally

XY epparyl oxy, aryl al kyl oxy,
substi e)f'b ogl(lr Qf’e*kgl oxy, heteroaryl oxyal kyl, aryl oxyal kyl ,

ailysome lvabedimanty; lthe wypbwwlk kf/the invettion hW(ﬂouallllkVI and one of Q'and Q°
| | |
is CH3hY ltlé ohﬁé} 1is gﬂEen 1 &%ﬁ%é\{vheqw e&k %?%Anw'&% %ﬁ? %ro\f)Jclgnahy substituted

het eroar eroaryl a
by —Weyt lﬁ’éZkyI al kyl, or heterocycl oal kyl al kyl is

gﬁ grogﬁ%hllbgdﬁ%'ﬁ ttlke(ﬁ%nggurfﬁé 1]1;1 %‘venQiron ﬁ?\lg%oghulg YAHG one of Q' and Q?

, dr ox
is O andl th¢ Mioretrahﬁ?@ @aCQyIH,, witpreis saifl I@ﬁ]NH isapmaialbymbst@tedb)aJrWi}W,-Y”-Z”.

Rl o . : S
s P e (L S ot e
optionplRGubtiRitesl byNV SKOZRA’; (Ci -4 al kyl ) sul fonyl,
ﬁfer%/ Jeorﬁlg 'ng%P&‘ }nfﬂf(t? rtl¥eI cor@gﬁln'gg gﬁ%g gwerﬁl\éﬁ h%lﬁ\%ﬂl%ﬁ W@nd 9 is. N
hid pme @ylémbmem,ilm copapirgh kithe invérttion haveiFormula NranélQl“qsl C;H

optlonﬁigs%bﬁg}ié’dby gqaﬁ,,k}ag),al kyl, G -4 alkoxy, G-4

al koxyal kyl, amno, G -4
aIIk%PFDG m‘nh@dlments the compounds of the invention have Formula V and Q*is N.

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

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

In another aspect, the present invention provides compounds of Formula VI

R! R2?

Hy
R

O
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C2-S di al kyl am no, aryl, heteroaryl, cycl oal kyl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
waeyowboed3ky| al kyl , or heterocycl oal kyl al kyl . | nPEDDIB2005/022411
enbodi nents, R3, R4, R5, R6, R9, R10, Rl11l, and R12 are
each H. In sone enbodl rrentsv R3, R4, R5, R6 R7, RS,
R11, and R12 are each H Isoms errbodl nment s, R3 R4,
or phamcemallmpepﬂb& salRZIo]:,pro&in@s Ehbﬂeoﬂm.ﬁeﬁach H. In sone

eac%%ﬂﬁn&? g Bg& (C%RM? %y @{13 m > Mk ere%a.lad ljenyég optlonally

substitR@d by bR, Rl4orsr eWEHIRZ;H. In some enbodi ments, R3 and R4

]tt g?%t%ﬁr he%!)%%laﬁglog‘igy (‘:yc O ‘%}Pﬁ@#’ & 101éa1 s%?ﬁ‘?e‘a by1,2,3,4

or5 —ﬁéﬁbﬁé{zed het er ocycl oal kyl group optionally substituted

é’llts %é/l gr cy{y}éalﬁ% G!é’l %I%uonal'sr Soha m%rr{grﬁl eg ?tgsja 1 agﬁg% R6

vam a 4-20 nenbered cycl oal kyl group or a 4-20

menber ed yet erocycl oal kyl group _eptionally substituted
by 1 or RY “W-X"-Y"-Z". In song ydi rents, R7 and R8
t oget he vvlth the C atonktﬂg) whi SVE'-Xt' Y eZing
forma”4~R0 nmenbered cyc p or a 4-20

menbgr ed Wbog-of Kyl group opt i opgl,l |tut ed
b W - X" - Y"dg)'lﬂ NJ nbodC@énX %fénd
Ryﬁg}to her with the C }/‘%nichthey are
attached forma 4-20 nenbered cycl oal kyl group or a
4-20 menberkd het erocycl oal kyl gr oupg%pti onal |y
substituted by 1 or 2 -W-X"-Y"-2Z". 1 and R12
together with the C atomto which they are attached
forma 4-20 nmenbered cycl oal kyl group or a 4- 20V-X'-Y'-Z')
menber ed heterocycloalk roup optionally subsfltuted

(-VI'-XWY'-Z')4 some enbodi ment s s 1
E—N\Eg)g%ﬁrmodl ment g—d}l i's O\N n% N/q \
R20 , \_/ (W-X"-Y'-Z)5 o t?l/

Hy’ Hy* Hy’

R' and R? are each, independently, C;.¢alkyl optionally substituted by halo, C(O)OR® or
C(O)NRRY;

R" and R are each, independently, H, halo, C;.4 alkyl, C,4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO,, OR?, SR*, C(O)R”, C(O)NR°RY, C(0)OR*, OC(O)R”,
OC(O)NR®RY, NR“RY, NR®C(O)RY, NR“C(O)OR?, S(O)RY, S(O)NR®R?, S(O),R”, or
S(O),NR“RY;

R" is aryl, heteroaryl, arylalkyl or heteroarylalkyl, each optionally substituted one or more —
W»-X-Y-Z’;

R¥isHor -W-X-Y’-Z’;

R" is aryl or heteroaryl, each optionally substituted one or more —-W*’-X*’-Y*’-Z"’;

R¥ is Hor —-W’-X’-Y*-Z’;

R* is Hor -W-X-Y-Z;

'R* is aryl, heteroaryl, arylalkyl or heteroarylalkyl, each optionally substituted one or more —
W»-X-Y**-Z?
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In sonme enbodi nents, conpounds of the invention have
Formula Il: Il wherein: ring Ais a 4-20 nenbered

W@ y@boed3ky|! group or a 4-20 nenbered het er ocycPORUK3005/022411
group; and r is O 1 or 2. amd the renaining vari abl es

. t [ A
%ﬁ%ge% la:}%sgd gl C C ere rar)Eq Or g?ecdl ﬁe g@grﬁé hetgrlon 1 grmllp? a fused
3-14 n@mbcxdd roestrtaticyl gmu;gorAl fused bHGym}:Imbered Ihetbfobya‘cy&llliy(: grgﬁ}fj some
S 0. A lS C odil nent
[ ﬁ% Kﬂﬁ% gre e%a,ch Jéldepgndefgy %Es_fnt (]?26 'ﬁ?rge gﬁpg g;ikenylenyl 6
alkynyiqnmlgOf SINR NGOCGOOORONRY BB, SOH) SSDIRE o MRACHNRE tvhereinisilg Cf;

olotefE eIyl Gortm P et sty Pl RY on 3 ot

alkoxys €1 loelitoxy;, aning, C:N aﬁqyﬁur&ho dr m:z smmkylemmdl rrent s, the

crROtE: Bk e NRILACTLIB"E, FSLLE ]| yang, R .
alkyny@nmlo@iwheypﬂcalkyi, Ihetemalypthwaldsyodlfalldyh eryﬂaﬂ%mytlsﬂk)hﬂ}iﬁ heteroarylalkyl,
hetero@gfogﬁklglggll ?ﬁﬁ}]fgyl ¢ \c;léd%l Qlk ave%r'égmsz ﬁt eteg?]cé'c]aal}(%lalbenyl
arylallwnyls(yn]ealéyibldimyrkdnteg)ar}ﬂdﬂa’nybhqjﬂm}dbalkjllaﬂcheﬂ; davlemwlﬁdh is
optlonh% sﬁbslf_' Q%Mgf n%: h ﬁgr% \%181[ (?I\&ﬁ\] alk ct?f; Hglﬂac}l?"ﬁ‘y1 amiyo, Cia

amﬂwanQUﬁBdGNb@mmmBnts t he conpounds of the |nvent|on

h?V? eﬁl(a(};mllrg eich Aihedd b&yd%bﬁglll C ml}srlen{/[fo 8 H}télesﬂyl 2.6

conhpounds ven ébe
alkynylegyl, Q' S, \WWR°ZCOj @Oﬁaﬂ?@NRG ?@nSQz, SANBS; anNRF(k(yNRf Whdrein saiiC,

alkylenyl, I’@ ﬂ?%gl%{tl sall@f‘%@ Ltg k0 Q(Is]ngabli éallfbléé{tufed %{) %d |3lﬁ'1 f%)yOH, Cia
alkoxyaCﬂ@)hp]anH(m? almogllma&cblley)hra)mr ﬁ?@g dlalk)ylhmmh;at eroaryl,
CZCi %!1 kylarei f{%@lf %{dgééﬁ? ’k I a*o éﬁylLI l@ﬁ 'C1.4 alkoxy, C;.4 haloalkoxy,

heteroaryl a
amino,K g4 ekkplegoiosa pkydldkﬂ?mmO,l(h 68]i§YﬁEC£d’Hﬂi®dY1n@ﬂtaﬁqnylfmyl cycloalkyl,

heteroe{}flimg Hﬁl&gg‘ycw‘alk&ﬂ %hlex@“ﬁ%gﬁi 1-6 al?ﬁ,v 5159‘1‘ (92 6 allkyl%/l Oag'yl cy?loalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.6 alkyl, C,. alkenyl, C,6
alkynyl, Cy4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR?, SR?, C(O)R”,
C(O)NR'RY, C(0)OR?, OC(O)R®, OC(O)NRRY, NR°R¢, NR°C(O)RY, NR°C(O)OR?,
NR°C(=NCN)NR’, S(O)R’, S(O)NR°R’, S(O),R”, or S(O),NRRY,;

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;

R*and RY are each, independently, H, Cy. alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, C,.¢ alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl;

R® and R® are each, independently, H, Cy. alkyl, C,.¢ haloalkyl, C.¢ alkenyl, Cy.4 alkynyl,
aryl, cycloalkyl, heteroaryl or heterocycloalkyl;

R° and RY are each, independently, H, Cy alkyl, Cy. haloalkyl, Cy4 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;
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wherein: ring Bis a fused 5 or 6-nenbered aryl or

fused 5 or 6-nmenbered heteroaryl group; QL is O S,
WORN06@BH9 CO, CS, SO SO2, OCH2, SCH2, NHCH2, EEPCh#ps/022411

COCH2, CONH, COO, SOCH2, SONH, SO2CH2, or SO2NH, Q2 is

o2t ol ooy i B o

aryl,cS@ZdﬂH,i,arylé,llgl@chIMky&lkﬁ is O 1 or 2; and the sum of

a0 5o ka4 RO R LR AL 21

memb@@dm@uosd’slomlkyltgtmlp; nvention have Fornula Ilia or | Hb

SR8 R B 912 SRy LG PEC Ty 28 b

cycloaligherybiyb o emivaliylaily conpounds of the invention have

F b I nd
SO A Reiobt o A KT ety Fens A o or T
memb@@ﬁbbﬁttqromledkﬂ)gmuw X'-Y'- Z". In sonme enmbodinents, the
pungs. af the invention have Fornula Ilia or IHb
gponé of '‘Ql and @ is CO and the other is O NH, or
mrmr‘bamdléamadf irglapaidédily A d, ThB; i s opgi onal l'y )
S | W-X"-Y"'-Z". In sonme enbodi nents, the
%gu%ﬁgg&oifa‘}%{he i nvention have Fornula IHa or H b and
ofibangfq2@te eaeld ind@penden@i0, dnat 2t he ot her is O S, NH or

Cﬁﬁw{rﬁ@’?ﬁtﬁ & éﬂgﬁé&ﬁkﬁ%&@& gazhlﬁg I%rmul% of tﬁ% R’g t1¥111 hxghen ring

A’ is phenyh dhendis® leﬁthcrﬁban @Q@Riwrd}ﬁoﬁﬁifad For rrul a p| a or HI b and

d 19

2%%8%5 n% %?glt%ef Tpourds %%1 ?\;Em ‘g?’?rmﬁ £E Prﬁsaem mvefnl—’IBn alipen R

is phenyi, lpn B°] is HoB aralyL ks pyloaliyt] Co.slatkemiyte.s elkpod alﬁm&yclbf’ﬂkyl and
Cﬂfmﬁ%@ﬁ{ﬁocﬂﬁlerﬁyﬁ co&}ggtﬂltdé 9&1&%&1 18 r\’ﬂ’il% fle presen? 1nvent10n ﬁjen R

is OH, then R19 is other than 3-(trifluoromethyl)-phenyl.

In some embodiments of compounds having Formula VI of the present invention, R'7 is aryl
or heteroaryl, each optionally substituted one or more —-W**-X*’-Y**-Z’".

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
individual subcombination of the members of such groups and ranges. For example, the term “C;
alkyl” is specifically intended to individually disclose methyl, ethyl, C; alkyl, C, alkyl, Cs alkyl, and
Csalkyl.

It is further appreciated that certain features of the invention, which are, for clarity, described
in the context of separate embodiments, can also be provided in combination in a single embodiment.
Conversely, various features of the invention which are, for brevity, described in the context of a
single embodiment, can also be provided separately or in any suitable subcombination.

The term “n-membered” where n is an integer typically describes the number of ring-forming
atoms in a moiety where the number of ring-forming atoms is n. For example, piperidinyl is an
example of a 6-membered heterocycloalkyl ring and 1,2,3,4-tetrahydro-naphthalene is an example of
a 10-membered cycloalkyl group.

For compounds of the invention in which a variable appears more than once, each variable
can be a different moiety selected from the Markush group defining the variable. For example, where

a structure is described having two R groups that are simultaneously present on the same compound;
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phenyl. I n sonme enbodi nents, the conpounds of the

i nvention have Fornmula pia or IHo and r is O In sone
weniwedizzent s, the conpounds of the invention hBeBUS2005/022411

Formula Ilia or nib and s is OCor 1. In sone

the mi%pgg%:%prle{?gﬁ%g%& glliloq%fg];eééc%% g@%’%&ﬁ% %é%u dgfgled forR. In
anotheSGamBER wh@CHptiGGHIR muNpEHAbstiEHRIGHR s signtdedia, th oM, COO,

SOCH2, SONH, S2CH2, or S ) is O S NH CH2, CO
CS, SO S@2, OCH2, SCH2,[ N s CH2CH2, COCH2, CONH,
COO, SOCH2, SONH, SOZCH?Q or SOZNH @B and 4 are
each, independently, CH o ; r is O lor 2, sis Q

then itlis @lndﬂstoqadnﬁiatt dubstisuent Rfcan oamﬂ sSnuintbeiOf fim@r onlthe @i, 41dER can be a

s L0 TR, B8 VRS GhBRRN Gk DyBME o s
to 1ncllrdgrh[yd|dogenls,\$ugirm v@ien iQsis £3id e CIEI—lZNHI et€)Qny Wostingisabseifreit sodh as R in
e 2038 N A05.5T L5 0, R B 55 R s o o
Varlabbhelnpwsmflﬂ@mngave Formula IVand @ is O S, NH CH,

Opilsl %ﬁg\?%te%dé’@ af {ha tcglggqgmgs Qﬁ_ %veglao%are SCEPS éﬁ,élsed herein “stable”
refers terarotipoundtthat ist mﬁicmﬂpmbnsiso mﬁvﬂzé‘leolaﬂimﬂnhlum‘full’ahgme of purlty from a
reactiolr %%Jeaandér&ﬁ&)ly\@a r%f 0 el?téoln%nltg an ﬁfﬁ%loug thgraRﬂngl ﬁaen?

CPR ujed heysini, Gredbring alyli'sis inteanited rdfyr to Whathiated hy&dcarbdnrgroup which is
i ORI RO S bASASPTRSAT L DL B0 1 .
propyl oandeisoprepyd), 8iyl Nelg., orbu@A? isobigt, eirtutydaglenigt (sgi oh-pektylnidopentyl,
neopen% aﬁ&sthg Hké OMIM gisoldp %5.1{ éoﬂla% OQXI to ab01)1<t 20, fror% 2 t6 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 “alkyleny]” 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 alkeny] groups include ethenyl, propenyl, and the like. The term “alkenylenyl” refers
to a divalent linking alkenyl group.

As used herein, “alkynyl” refers to an alkyl group having one or more triple carbon-carbon
bonds. Example alkynyl groups include ethynyl, propynyl, and the like. The term “alkynylenyl”
refers to a divalent linking alkynyl group.

As used herein, “haloalkyl” refers to an alkyl group having one or more halogen substituents.
Example haloalkyl groups include CFs, C,Fs, CHF,, CCly, CHCl,, C,Cls, and the like.

As used herein, “aryl” refers to monocyclic or polycyclic (e.g., having 2, 3 or 4 fused rings)
aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl, phenanthrenyl, indanyl,
indenyl, and the like. In some embodiments, aryl groups have from 6 to about 20 carbon atoms.

As used herein, “cycloalkyl” refers to non-aromatic cyclic hydrocarbons including cyclized
alkyl, alkenyl, and alkynyl groups. Cycloalkyl groups can include mono- or polycyclic (e.g., having 2,
3 or 4 fused rings) ring systems as well as spiro ring systems. Ring-forming carbon atoms of a
cycloalkyl group can be optionally substituted by oxo or sulfido. Example cycloalkyl groups include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl, cyclohexenyl,
cyclohexadienyl, cycloheptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl, and the like. Also

included in the definition of cycloalkyl are moieties that have one or more aromatic rings fused (i.e.,
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In some enbodi nents, the conpounds of the invention

have Forrmula 1V and one of QL and @ is O and the
wo@bdven0i3gs CO or CONH, wherein said CONH i s optPorakiogs/022411

substituted by -W-X"-Y"- Z". In sone enbodi nents, the

havmgéc_“lmg #mon arﬁ? n Wi 360 V?y&iogg(glogl}%\,/&; cor % %@Iz})/o? tﬁwgggﬁlgrwatlves of
Pﬂﬁmenhoﬁmnbﬂms%amhéemhnpounds of the invention have

F N. In.some enbodi nents, the .

C%ﬁg}géﬁg& Tq}%h | nv EPOIFHaY eanFa(S?rﬂ‘%fcah‘ﬁte\r/océ’ﬁ]a Il@lmg &t least one
hetero@bin ojmgi nuamatict yucimbsulﬁtrmwglenbyr nittbgex” H¥ferodiyl glonpssiatiede monocyclic
and po’iﬂf?a% gpgn\ﬁmn% 9,(334% g@ﬁu‘? fmg Sweerllrgs I%ﬂl’“ﬁ% E hggﬁ%yl groups include
without dimitetinwd gyrésty], tpemidingd r]iytammyll;l ayweiaﬁoylnuiaanﬁVﬁmﬁﬁqlﬁndbs, isoquinolyl,

. . n nt s, of e .

T L T g T T —
isoxazelphy gt azelmt, ggiazp}yé_ t@'mazpb_h riddazd\yl, t1kPd-thindensd ly DiisotHi@ely], benzothienyl,
i35 e 05 0, e Yo S e et

group BECKAM 130Nbhut SORGHRY atoms SOANkfurGRr babdlimertS; frddhi, ab&H3, to about 20

o By 3y PR D B R g v

6 rmgv&rrmlrgamxns ilm sepeetediniepis, @bhaerodyl groushad] td ateut £;1 te abait 3, or 1
to 2 hetdroaton, 2; and the sumof r and s is O 1 or 2; and
remal ni ng vari abl es are defined herei nabove. In sone
ehb adédrhereis, “hetveocydogioiin dderp fro nbreammumh@tam}mv e'ncluding cyclized

| wherei.n e
alkyl, gg{ng}f k}?_ﬁl %{lﬁ}g&gﬁ% Sv%ggtolng# {(;ig fortmu(l]g %wbon 26N 0 replaced by
a heteroytpm)gtchyds an"Q, N, rpr Scataan. dﬁwqhynbaik}d groupe camquomnel sr pdlycyclic (e.g.,

havmgté')g 4 &V@% 'f&%@\/\% hﬁ‘%sfoﬁ 'ﬁg\éﬁgﬁé & ]n}{% ‘gﬂgng'\l -rin 5198_§Steml_(’e g%ﬁng 8 to 20

rmg—fcmpmgoatgmi;)y Exdvaptd t“beterdeyioipalkly - ptoups” le'ude 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 isoindolene groups. In some embodiments, the
heterocycloalkyl 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 heterocycloalkyl group contains 3 to about 14,
3 to about 7, or 5 to 6 ring-forming atoms. In some embodiments, the heterocycloalkyl group has 1 to
about 4, 1 to about 3, or 1 to 2 heteroatoms. In some embodiments, the heterocycloalkyl group
contains 0 to 3 double bonds. In some embodiments, the heterocycloalkyl group contains 0 to 2 triple
bonds.

As used herein, “halo” or “halogen” includes fluoro, chloro, bromo, and iodo.

As used herein, “alkoxy” refers to an -O-alkyl group. Example alkoxy groups include
methoxy, ethoxy, propoxy (e.g., n-propoxy and isopropoxy), t-butoxy, and the like.

As used here, “haloalkoxy” refers to an —O-haloalkyl group. An example haloalkoxy group is
OCFs.
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In some enbodi nents, the conpounds of the invention
have Forrmula V and wherein one of QL and Q2 is CO and

WO b@oobizey is O NH, or CH2, wherein each of SH'ETYUMHOS/022411
and CH2 is opti onaIIy substituted by -W-X'-Y"-2Z"

Fggeﬁ{fﬁg;bodl %&t%gl,, gi%glu%ﬁsingf t he |n e‘ntll&pngﬂwf refers to

alkyl sﬁbsﬂﬁitedlﬂb‘lcycﬂdiall@ﬂ-l%n Mﬁpkﬁla@la&]@d Broop isdanzyl. NH and CH2 is

0 substituted by -W-X"-Y"'-Z" . In sone
E%E)BSC?I ﬁ%rﬁ%és e f%fgﬁg% ds of the invention have
Far nmaed herving rutkymgnaj’frei@is t@mdanﬁﬁo 'gtsulﬁnmstituwdhby at dile gromp.

ngs%ed%ggl'ﬁ" “dé\d}l?ylw1n3(..re ] t%.an al}nHo gr % nﬁtu 5X }%WO alk%l groups-

c@lm@mpdmdsfdeschbedl heneemtandﬁ ahmmmetﬁ@(rerg.;lhavwg amecor@re ster€btenters).
All sterc%;osognre]al ln h2Y ?%te 818% gn?l?ﬁmste feox?eﬁs arengléerr]l{i?d; Lrllrﬁ?]ss Otherwise indicated.
Compdradsrof ﬂle\pramt if@ntien ﬂlat tantagio mnmrdmxdllyreluhs'stuteﬂmwon atoms can be
1solate8 n%ng %CEQIP ac? Tye (%rl}%?e{nB%/ forms, %eﬂ%?ve or Ecn'I}l)r%pzﬁre %S}lc%lglaclti%e gf'ms from

Pona
opt1cald5rrtmde stentmg matehels em”lmowndrstlmfartt $ueh anb;erﬁsmlmtmnhﬁ\rmemic mixtures or

For th .
by stereose eg llJVr? \éntﬁl 15 anPI ﬁv rll% 130 Eg% Céfeqr:_[%?n (?%\;ﬂ %1}? dbor%dsl, §ndd})1? like can
also bapreslemt is ﬂwmmpmmdss dﬁsnﬂzed hérhig, mﬂmﬂ@uumtabbﬁscm’rw araecaterripbated in the

presenl’g 1n(¥eraﬁn alri‘}é aéld erélgst %eé)n%ekrlc 1gbr{1erél' b’i hg c%%%n%ﬂ? g‘lerg%%ter?t 1n@1'1t10n are
descrilssdaoémay benisdlated dmer mixtrivoofii 1mr¢tss>r ai}bpamdd G@mwhefrironded

t %g%)‘i%%{l 0 r%efqr]nca mik ar%%cgf cgfﬁsikﬁdb&l\{l'b garﬁéfg&lé (1:3% Ql%{]%fgﬂmgo% methods
knowmpinebeat. An\caamplc) meﬁrod\maihalss ractional rrdsymﬂllziwnmaina aVfichixal resolving

. 1 h ) .
acid Wh%}?egr r[)%? allll&la%ta gglt?f;&ﬁ%iﬁ% ﬁ%’alﬂc E\é}b.t@}t% ?J(s%g%%%ts n‘{og_fractlonal
recrystaﬂizuﬁmmmtlwds a‘e,domem}vle opsica]ytactiveaicidy, suchoasttihe I pel foymg of tartaric
acid, %?8&%%?1@ |r21?1§ dib %&iyﬁa@rlc%ldaﬁlﬁeﬁé acufI SaRE 98k yl!aﬁc acid or the various

eroc each optloha
opticalyl astivet wh@ﬁoﬂsgdfohm 2id3 suoﬁ as B-camphorsulfonlc acid. Other resolving agents

suitable for fractional crystallization methods include stereoisomerically pure forms of a-
methylbenzylamine (e.g., S and R forms, or diastereomerically pure forms), 2-phenylglycinol,
norephedrine, ephedrine, N-methylephedrine, cyclohexylethylamine, 1,2-diaminocyclohexane, and
the like.

Resolution of racemic mixtures can also be carried out by elution on a column packed with an
optically active resolving agent (e.g., dinitrobenzoylphenylglycine). Suitable elution solvent
composition can be determined by one skilled in the art.

Compounds of the invention also include tautomeric forms, such as keto-enol tautomers.

Compounds of the invention can also include all isotopes of atoms occurring in the
intermediates or final compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. For example, isotopes of hydrogen include tritium and deuterium.

The phrase "pharmaceutically acceptable" is employed herein to refer to those compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound medical
judgement, suitable for use in contact with the tissues of human beings and animals without excessive
toxicity, irritation, allergic response, or other problem or complication, commensurate with a

reasonable benefit/risk ratio.
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or 5 -WX-Y-Z; Cy1 is aryl or cycloal kyl, each

optionally substituted by 1, 2, 3, 4 or 5 -WX-Y-Z, Hy
WO 2006MB4Hy4 Hy5 R1 and R2 are each, independepct/ys$2005/022411

Cl-6 al kyl optionally substituted by hal o, C(O)OR a or

ﬁg% 'BB%%&’ fgonI arlllsctinchugar g‘iag%%clgutéﬁag %ggglg ﬁ%, |Ic_>|f the compounds

descriltiedt leraimrAd useh dbem(ﬁ'ylcﬂrmaiekt}dally @Mepﬂéﬁl@ sadR3Fefers tORlerivatives of the

dlsclosg&ggrﬁpoﬁﬁds \%%nl\ﬁiﬁlﬁar@é?&(a)n% W1E%&ngertlng§(1()§%ng acid or base
moietySp (s MRt fHRd! ExamS(e@))Qﬂtakmacemicaﬁ( &dceiRde KAtls inclul, but &e not limited to,
mineragl %1%/ %)rg%rg(f%c)ﬁjd’ sgg%és/fltlzfa§1€%e¥1gues § choe}% rawgl}%tg,earlk%&ﬂ l%ag!al%&\./ saits p? ﬁi‘gc residues
such a§ garbpxglic adids; did-thye L. TheRﬁlﬁlrm&eﬂiqally @dfcelhﬂilemllabij/ihe p&@ﬁiﬁ invention

1nc1udé) lee 8%&1*1%?&915@& %51%‘10&3 © qua eﬁxrra%{t ngl}{mQ sil}s ﬁ%ﬂé eérent compound
formechrfyﬂ exappptee fromr non;toxie yﬁoagdn;cl oroo*rgénﬁt amdsafmé @hd(mhqeu&@ﬂh acceptable
salts oP@E :pl%gé?llt #rﬁ(/erﬁ‘gg ésﬂ };el“g}fgtﬂes?zr?g 3 Cf P%}‘Fnt S?m?%lgg 81h§17i cé?tamga basic or
acidic gl.omgrrbg rateitiona rcbemigil lgaﬂmalp, Galefaﬂlg,eﬂiclﬁsalté caebdpiepaed by reacting
the freﬁ){&h gﬁtsﬁy :forlgF Ef"t{ﬂes% Bgu%é\?ed 'tﬁ’hlﬂ" gleterlc agboHnt of the appropriate base

eterocyc
or acid;ip aafse poiaran |o§g'an1a b@tm]t, or@a ﬁlxalrkyf tberyo; g€idrafly, nonaqueous media like

ether, %%’ﬁl %E@é%t@,%anoé%?p@%) Be/c’mégeﬁg%ﬁle&?\lﬂre#rred 9L1stscq' sug%&édsalts are found
in Remygt@'salt haymenaytical §t2ergesal kb eyl Rayk Pullizhifg é:bllnyaliyl Eas;dn P#.£1985, p.
1418 aﬁé‘gyurgzﬁtdg %Qjﬂéyeb%yﬁ%% Jf%( ggy, 97’I‘7‘)he(§10195 WIZLICI? 1hTor}Fﬁrﬁ8d herein by
refereﬂ@@ indpegtingiyal kyl ami no; X, X' and X' are each,

qf" %ﬁﬁ 4 §qﬂlztlude9pro%ru% %Y Ith%nc%m‘pou s %escribed herein. As used
PReReT o e

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 in 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
derivatives of alcohol and amine functional groups in the compounds of the invention. Preparation
and use of prodrugs is discussed in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems,"
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby

incorporated by reference in their entirety.

Synthesis

The novel compounds of the present invention can be prepared in a variety of ways known to
one skilled in the art of organic synthesis. The compounds of the present invention can be synthesized
using the methods as hereinafter described below, together with synthetic methods known in the art of
synthetic organic chemistry or variations thereon as appreciated by those skilled in the art.

The compounds of this invention can be prepared from readily available starting materials

using the following general methods and procedures. It will be appreciated that where typical or
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al kynyl enyl, aryl, cycloal kyl, heteroaryl,
het erocycl oal kyl, aryl al kyl, cycl oal kyl al kyl

whedoenasny| al kyl , heterocycl oal kyl al kyl , aryl ab&engt0p5/022411
cycloalkylalkenyl heteroarylalkenyl,

prefentég t (gcg%:sy&olng% g%l l%eag enr 'Eg %;:atilfegzﬁ%%:s’, mole ratios of reactants, solvents,
pressum,t & 0Ty givgaloﬂryat mkqmgdndltleﬁm&an afso Nﬂhseh uhlﬁsstﬂte'hOlﬁéiétityd Optimum

reactlo%l'&gﬁ&lhénlég?ag \Qﬁ' \? Bhe h 1cu1a§ rﬁaﬁ%nfs & so&veg Wfl %;# Cll B?ndltlons can be
detemﬁm:d&y @nmld(l}ddamthn art by rou‘ﬂhe eptichi2dtioapecaineh.,

Q'Eee ﬁx%Pegﬁes ltde%&aé:%g%aﬁri]rtk g:/agfﬁle -eng%lllll !’)riégacecgdimg%ﬁ%ﬂita@fﬂethod known in

the artCONIR examBO prd8@lt, foR@NRe camlse IhIEiB@ﬂENFbyf specm)ecro@icrm&ﬁé, Gudh as nuclear
ke1 | en al. kynyl e a
o ST Mo 58, AP O RS S Bt ey .
UV-vigible}} erl kassy speQirometiyal Qrab:k aﬂa;qmamgraphy $Gch Aasahlglyl meafor@ance liquid
n ' are each,
°m°m?t5%&%y ﬁg it?l"#%hq%pﬁm%%&% ‘kl]%z OH, G -4 al koxy, Gi-4
h8feparhtianxgf, coampmml§ c@i ingolaé khel mroteeion auind @2pr8tection of various chemical

groupsd ﬁ{e@é@fcﬁ' g tel%&% Qﬁla&e r% Oegho?an% tﬁ% ee? %[18% o%a[ngéo'pﬁg}]a ¥r0¥ectlng groups
can bWW@IﬂE detersened 1@ 0116 slgillddyih | the@Zt @ha bk@n;ti'y of @Retéctiag kipnpys can be found,
for exzﬂﬁdﬁé '1n llé)% r(%tu?ﬁeef}go%ﬁy (%Iganzc gy RS Cic%@!i kWé]Ie%zI Sons, 1991,

onal | y ‘sub$t
which @in@rpairatediyerein @w&rakkylnwentnﬁy 4 hal oaI kyl, aryl,

Cﬁfﬁé %%laﬂéc?%@g)%{:&%%% ﬁﬂgcgc{:\]%re%é%% l%?sgukr}/e gﬁlﬁgft\al%e’ soR/ents which

can be(}g@ INRAestedNIRRene MRBIIOjRthe MROLTCOBUORSynthilRE( SN@N)eI\IRdi\(ents can be
ot o) Ve, S0 B LBl W LD R o

tempergtyrds ahtwhichhthd r@p‘tlplﬁnﬂb |cgrribd ond, éie3-tﬂﬁpemmwhdh can range from the
solvenfsy ﬁ‘éeQ )@0 e sg’fvlgxﬁuiggi'gfgg Ee%%egg} &r Rgé{& n rgallcltCXrll can be carried

group %ptl ona subst
out in ongy soRent\Or-anixtugsheff ragrp thapvoye ml@nt sDejtehding bintha pkiticular reaction step,

sultabl\’:\@ﬁ{/éi'tsrfor z}/}éar%ulay reaﬁlon s’&R Qﬁrh% seﬁg}@&‘ H, wherein

d Ra are each,
| ﬁ@@mgnﬁq cy’ theane@tlol@ ca b@yprepa(edﬁfm akanaglé yising @E-rﬁaction pathways

and te&h{ﬁg&yals des@gbe]fa b@lol@/nyl aryl, cycloal kyl, heteroaryl or
het'er ocyc oa
A series of carboxamldes of formula 2 are prepared by the method outlined in Scheme 1.

Carboxylic acids 1 can be coupled to a cyclic amine (e.g., piperidine, pyrrolidine, etc. wherein a is
e.g., 0 to 10 and R’ represents any of R®, R*, R, RS, R”, R®, R®, R RY, or R') using a coupling
reagent such as BOP to provide the desired products 2.

Scheme 1

0 0
Rz (\ R2
(R)a
R1)')J\OH HN\M/ R1%)]\N/W
A - (H}/\(R'>a

BOP, iPr,NEt, CH,Cl,

o)
<
Y
o
<

A series of carboxylic acids of formula 6 (wherein L can be S, O, etc) can be prepared
according to the method outlined in Scheme 2. Reaction of the appropriate thiol or alcohol 3 with

methyl bromoacetate in the presence of a base such as potassium or sodium carbonate, triethylamine
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Ro and Rb are each, independently, H G -6 alkyl, C-6
hal oal kyl, C2-6 al kenyl, C2-6 al kynyl, aryl,

waeywboedskyl , heteroaryl or heterocycloal kyl; ReCEDS20R8022411
are each, independently, H GC-6 aIkyI C-6

R S A ——

thloeﬂte(ﬁgeteﬁ@rs Wﬂrwhtlm Of\|4 atlﬂlwmexs whibie hlkylhlﬁymale er addidecihekk presence of
nenber.ed h racyc
sodiurf ?%Cg}dg 2111((1Jl P}%ﬁ'ﬁg Lg)rAé Qléda”g or any g her ur ahe bas lva?t CQX% nl%g}crn provides
methyGystegs 5hailht§h luie basiChy @olybik mlﬁlthe c(éﬁrﬁ caibby)nytlapldm yl,
cycl oal kyl, arylal kyl, or cycloal kylal kyl; or Rc and
Rd together with the N at oSehtme dhi ch they are attached
forma 4-, 5-, 6- or 7- nenbered heterocycloalkyl

group; Re ~are each, |nQﬁpendentI§mh§kyﬁi

kyl, G -6 hal oal kyl, C2-6al Kenyl
?. yl, _cycloal%yl . aryl al kyl, &¥cloal ky|Pa$n(9| or Re
&nd Rf 1@%@@ hifect th the N atomto whi nga%%l\/ﬁfre o

attached forma A, 5-, G.-br 7- member

ket er ocycl oal kyl group; mis h 2, 3or 4 rl, r2, r3,
rd4d and r6 are each, independently, 0, 1, 2 aor 3; r5is
1, 2, 3 or 4; and and g2 are each, |qgep ndently,

0O, 1, or 2. In enkodi nemi@Hof conpo havi ng
For mul a—VvI—8f 1 é préSent—mvenrom>whien|ri nH s
phenyl , then RL8Lis ot heiTHchMPW or CLO NRcRd; In
sone embodi mefY's of conmpounds havi ng Feymila VI of the
present invention, shen R19 is phenyl, theg R20 is H,
C-6 alkyl, G 6 hanaIkyI C2-6 aIkenyI C2.6

al\mﬁéﬁly{l s &Tﬁﬁent @hn RYGhOal ]X‘Jmn A chid X0 Tac g&gglitﬁﬁ?5§ shown in

conpounds havi ng Fornu of the present
SchemFr%véWfY G oRsiBRTSFe2 Ghipeherp 4 ‘t’lﬁ’e?flel?&lg“’ia]gmo‘tftfb? apfeptiate bromide or

iodide R Bi(I) ik tHPrRABRE RY NarRRaDA or @E@]@gﬁt BIVROg TN S Red by a second
conmpoungds having Formul a VI of present invention
alkylatmthtlng}rgp in the presence of NaH and DMSO provides methyl esters 7, which upon

basic hydrolysis yield the desired carboxylic acids 8.

Scheme 3

Y i
LH 0 K“\O _ 1.R!Br(I), NaH, DMF
L

Cy K,CO3, MeCN 2. R2Br(I), NaH, DMSO 3
3 4
0 0
R2 ) R?
—_— R1%/U\O/ LiOH : =8 R1%OH
L THF, MeOH, H,0 L
7~
Cy Cy
7 ]

Alternatively, starting with the appropriate cyclic (aromatic or heteroaromatic) ketone or

thioketone 9 and following Scheme 4, a series of carboxylic acids of formula 12 can be prepared.

28



or heteroaryl, each optionally substituted one or nore
-W-X"-Y"-Z". At various places in the present

W@ p@eiobizaat i on, substituents of conmpounds of tPET/US2005/022411
invention are disclosed in groups or in ranges. It is
specifically intended that the invention include each
and every individual subconbi nation of the nenbers of
such groups and ranges. nple, the term"Q
al kyl" is specifically |nf% éﬁ to individually
di scl ose net hyl, thyI C3 al kyl, C alkyl, C5 al kyl ,
and Co6 alkyk/\:ﬁ/ s. furt her ap reC|atedwhhHR e@FFaRn

t hdl i

tﬂes of nventi on, 02T e, IIQ,C( ,tﬂMF
@ ri ed_l_n_t_lﬁe_c.anl,ext of eparat n
be prow ngqecg-conblna kon in a single or

enbodi ment - Cdnver sel vy, ous f eat R'Bs(INNAH)OMF

i nvention which are, fo flevity, de

confext of a single en‘oodl ment ,ygcan Z iﬂoﬁﬁj}r %%%ﬁ?%’lso
separately or in ampy suitable subconbinatiog The term
"n- menber ed" mh@?e s an |nt§%Fr typi ggdl | y| descri bes
the number gf pri 4fi ng_atld ;&LéL%ﬂ$re t he

nunber of ring-f rnlng atQfe r ex

pi peri di nyl i t exanple of a
heterocycloé;:W? ring and <:j
1, 2, 3,4-tetratydro- napht hal ene i s an npl e of a

10- menber ed cycl oal Kyl group. For conpoundsi2of the

invention in which a variable appears nore than once,

eAchriss0f| cathpyy lie anidp of foraiinkaf1dy wheremdi etQ; $ efcecanclk preplmd by the
method &ﬁml\éﬁ rkg'ﬁlgmgg 9y %ﬁﬂgﬁgtﬂg %&%p\gﬁ'ﬁds fi? Iw?th %Eab% c%%de or bromide

where a structure is cri havi ng
provideshiethylr estass Adh| Abmiletiers bl 7pwigs dst anpmptlhte aila'ﬂré)r@md@ @u fattide in the
S

D e e bt o ot it LA B b i ot
bromidg 9p igdise 1@%@@5@06 wheéYatain IIMSO dmprovide thglcpxrg;lpgldmg esters 16. Finally,
basic hSHBRL; [ he form then it is

zn g&é %gghFﬁg?ggS%ggg%ﬁgﬂgﬁ$?can occur s nunber of

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 ¢.Redhd'§! ude hydrogens, such

as when Qis said to be CH2, NH etc., any floating

substit uent gpch as_R{n the above ampe, can

repl ag roger?Yof tHBNQ variakble vell as a _
hydrogen i any other nonvart abl elco nent of the
ring. It is further intended t@@t the conpounds of the
i nvention dBe stable. As used herein "lgt abl e"

X=S,0

1 1 R2Br(D) RL R?
RIB()) R\ M NaH . )Qﬂ/o\
> o) —_—
LDA, THF L><ﬂ/ ~ DMSO )

o 15 16
R! R2
LiOH . L)QH/OH
THF, MeOH, H,0 J 0
Cy
17
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refers to a conpound that is sufficiently robust to
survive isolation to a useful degree of purity froma
wo e@edsm m xt ure, and preferably capabl e of PCT/US2005/022411
formul ati on into an efficacious t herapeutic agent. As
ed herein, term "al Lo refe _
e Ny S MRt e B SV REFRAGEES St allm = 1 or
2), can Cbé ﬂ%’pﬁt&éﬂ heebrdifpx Mhlﬁmﬂldﬂﬂea@foﬁ uﬁ&hd E]mirmpﬂﬂtemohyll or( i) 18 with
Et

chloroamnwﬂe(lg tlg prgSﬁnc%Lﬂf )s CF ur? g%\B)aF rpd)é{ reﬁwpw 5:0 BIOH%/ rF)Vldes nitriles 19.

Alkylatof(sPof 1%npm§twdardlfmtmra§ ﬁépwmemrmhéryd § proaidels titrdes| 20kwhich upon
. al. kyl .grou a ontain.from1l to about 20, from 2
basic h’égo%gbsdﬁ?w%ot?e Eers ﬁ$?rctf°5y15°oa8ﬁf 28 from1 to about 8,
from1l to about 6, from bout 4, or froml to
about 3 carbon atoms. Th¥ "al kylenyl" refers to a

dlvalent al kyl 1inking group As sed, hepei 2

"al kenyl" _refers to an al Jé‘ gi 5‘ ﬁ% or nofézf

’Afoubleccé?Bom-carbon bolrds. CEkanﬁBeathéhﬁndgroups CN
RC

yjcHude—ethenyt5—pr open j, and
al kenyit@RyNa ref er sy é’dlvaheﬂt | i nki | ken Lﬂ%n
group. A0 Used herein, "al kyny <Efég Eﬂd n alé
@ oup having one or nore ugrpléﬁmdfﬁbﬁ)dﬂﬁdeW66hds 20
X__Eﬁgnple al kynyl groups i ncl ude ethynyl propynyl, and
- like. The term "al kynyl enyl " refers to a dival ent
linki ng al kynyl group. As used h&'e
refers to an al group having o

A, "hal oal kyl "

or avor e hal ogen
substitu I kyl 'grouffs i ncl ude CF3
C2F5, C}FZ Ethylgne giweplp C2C15/;gnd e like. As used
herein, "aryl™ r@?%rs to nmono@yclic or polycyclic
(e.g., having 2, 3 or 4 fused rings)zgpromatic

hydr ocar bons such as, for exanple, phenyl, naphthyl,

%l%?ﬁaﬁgayydsuch%%m@ £ MéleroatyMdeamkylid ﬁﬁ’d%m’ﬂ canafécbréﬂa&d by the

In"sonme enbodi rrents, arvyl rou s have from@g tQ

reactiom bbilie ap@oRriatcrierhat U%thl%g’cﬁl)é‘é@ i the pregapeq A kgyis acld such as
zinc trﬁ]ﬁ&@fn@th Jf%sﬁif?ﬂat@rrﬁﬁﬁiﬂeﬁm&ﬂ@cédn&tlbﬁéd 'Tﬁé}ﬁljoéﬁﬁ%elp%‘deéééd f0the desired

l'1ze kenyl , and aIkynyI gr oups.
Cmbom@yowoﬁﬂkyﬂhgﬂﬁﬁﬂﬁf@ﬁwn@ﬁéwuﬁé“ﬁ%ﬁ@m or pol ycyclic
(e.g., having 2, 3 or 4 fused rlngs) ring systenms as
well as spiro ring syste§§w“R|ng form ng carbon atons

of a cycloal kyl group can be opt¢ naIIy substituted by g
grouygsl i ncl udes ~

H sul fgye€ fganpl e cygoa
HS/?ig(gzroey#——eye%ebufyl y1gyclo enty%——;ag%ohexylj )
cy oheptylZn@Mﬁkopenteg | ohex &gt Ys Cy

22 DMF 24
1 2
R2Br(I) R
R!Br() _ NaH S o\
LDA, THF ><“/ ~ " pmso J 5
Cy
R! R? 26

LiOH S><ﬂ/OH
J

THF, MeOH, H,0 )
Cy

27
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cycl ohexadi enyl , cycl oheptatrienyl, norbornyl,
nor pi nyl, norcarnyl, adamantyl, and the |ike. Also

WO p@boasad i n t he definition of cycloal kyl are POI/E52085022411
that have one or nore aronmatic ri ngs fused

conmon he..c I .
h}?ﬁthérf %{ca&g%? léze%btg D% CHFeshm, é‘ ﬁ f“lf(aqe ri|9va i geéﬁ Ebkybenzoic
acid. F@lewt@rsahemhe&tae p&vwhﬂ)( aenembeanajsdnhsoﬂ dakbexyliksacids efl formula 31 can be

"het er r [ a
preparel g P A H g i o rouhe Tha PEFAR ARSI PhY Sy papy of e
Schemes dedoribesl eadlief. ur , oxygen, or nitrogen. Heteroaryl gr oups
i ncl ude nmonocyclic and polycyclic (e.g., having 2, 3
or 4 fused rings) systenschelmxkdnpl es of heteroaryl
groups include without limtation, pyridyl,

pyri nodi nyl, pyrazinyl, pyri¥azi nyI whleﬁﬁll’kyk2 =fRuryl,
qui nofyl, isoquinolyl, thie , _Jem dazo lyl,
i ndet’yIho pyrerPBAazol yl, en,@ofuryl Hé\ﬂ%{rﬂb@@
bengt hi azol yT', _1soxazol yl , gy azol yl, triazel yl,
ptrazolyl, i eyl Qy‘éb4 t hi adi Rz}g)ﬂ | NaH. DMF
I'sot hj.azol yl, benzot hi enyl 5 i nyl o%ﬁ

benzi#f dazol yl, indolinyl, ar® the f*ﬁe@ F@) DMSO
enbodi nment s, thg teroaryl group has fromi to about
20 carbon at on8 d ip furthgyyenmbodi nqt sl r om about
3 to abeut=»®R onoat Modf men®d, the
heteroaryl groupscgnt ai nH{B,MoOHbHuO 14, po about 7,

or 5to 6 rimgFfiprmng atons. In sorre(brr?dbdi ments, the
heteroaryl groufh 1to about 4, 1 to dbeut 3, or 1

to 2 het eroat ons. used herei n "het er ocycl oal kyl "
{Q%{eﬁ Ogo o ICaZ{CO(ﬁg)% ‘tﬂ%wclﬁyﬁ canbe LPr a\rlaﬁl%srltﬁ'egllrgllge]tg%&r:yt&llldea Gflscheme

9. N-BeE glybme mhaig feﬁéImSB,g cahaiilbl@ﬂgo alam‘rBylat&n rie thea stewtialsly fashion to provide
het eroat om such as

compopis e}%@y&w@gg I%WO@I g @é)ﬁ %%upngﬁgof‘g& aB%| C]?/f g}klylatlon with the

appropﬁ@te Qtlkyl BaWid¥0or2iodide le‘thEO e fanhtieedf methglsestrs Bfwihigh apon basic
osystem(eg having 8 to

in g s
hydrol)zsgs m?‘ﬂ@e %i‘eﬁif%{faﬁ%" ?‘nll's‘)‘)mdegcarrpl e "het er ocycl oal kyl "

groups i ncl ude norphol i nS thIéJnDI‘ phol i no,
pi perazinyl, tetrahydrof Flé , tetrahydrothienyl,
2, 3-di hydr obenzof uryl, 1 3- benzodldgxq%ge benzo-
1, 4- di oxane, ‘F,)hé)e@d pyrrol i di ,
Sdi nyl ;7 i'sot azoI i di nyI wdi nyl ,
xaz i di nyl Rﬂrﬂl)didﬂ,llaMﬁyl zolildi nyl, and TFe
O Ri ng- ajwk & er oatonms of  a >

O
heter ocycl an be 08t| onal Iy substituted
tBLby 0X0 or ﬁh&g@%ﬁwﬁncl udedtBun the definition of
het gpocycl élaﬁrk&:fBréIr)eN@HJ]éMs& that hage one or nore

aromatic rings fused (i.e., having a bond in
R! R?
R1 R2
“Br() HN O— _ LioH
o~ > P THF, MeOH
O )
NaH, DMF Cy H,0
35
R! R?
&(OH
HN
—
0
C
36
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conmon with) to the nonaromatic heterocyclic ring, for
exanpl e phthaliniidyl, naphthalimdyl, and benzo

walerdowersives of heterocycl es such as indol ene POTUS2005/022411
isoindolene groups In sone enbodi nents, the

A5HEE AR or P Of Pt e € pul R b 7R T a smilar
fashlonahodﬁscrﬂﬁd (ahmkeo emaloging . a fddu&ﬂmnﬁmduodlaﬁmnt&movalhﬁ the Boc group,
i %ﬁ{gﬁxc oaIkyI group contains 3 to about 14, 3 to
accorcigg) of 5to 6 ring-forning atons. In sonme
enbodi nents, the heterogygloak&yl group has 1 to about
4, 1 to about 3, or 1to “heteroat ons. In sone
enbodi nents, the heterocycloalkyIFgrgup contains 0 to

3 double bon@iI IR SR nEFpnbodlnent
H cysloal %@ contalns QNi%Lﬁ/E%kple bonds.
/%i uged hereRﬁﬂD "hal ogeh" imcludes fl uGFa,

oPo, br &mD, an%rlouo A§'us ePn, "alKoxy"
| ers to y oup. Exgnpl e alkoxy gr oups
tBu|nclude ne?ﬁB% hg%§ﬁ propox¢U(e g., nh-propoxy and
|somzopoxy fheng Bﬂ@b gﬂﬁ Phe 1ike. 3%6 used here,
"hal oal koxy" refers to - 0- haloalk group. An
exanpl e Ig@lkoxy grou i s OCF3. AsR Qéﬁ her ei n,

"aryl al kyl\/refers t substlt ryI

"cyglo r bst tuted

cycl oaﬁ’@ﬁy}%ﬁexa ?\c)r[IBqJ[kyl ggoup ¢ s benzi]HF MsOH
re

used her ei n, C’an1no As used her eith0
alkylan1n034refers to an am no grouggummtltuted by
an al kyl group. As usedghegein, "dialkylamno" refers
to an am no group substit\y/ ed two al kyl groups. The
conpounds descri bed hqm@ggiﬁaﬁ e asymmetric (e.qg.,
havi ng one or—re®»e sterpoceniters). Al stereoi soners,
such as enantioners di aSt ereoners, are intended
unl ess ot herw se indi‘cated., Conpounds of the present

i nvention that contain asyﬁﬁetrlcally substituted
carbon atons can_ be isolated in optic

|| :
rAcees Of pasbarglic aidsob e mpla 4 Gap PoPrBRAIY e f‘ola’ft?l%‘g?wed in Scheme
11. Re@@tfthcﬁ é&rﬂ?&eétécpmlﬁémﬂ%ltﬂ ¥-baeld Methglt ﬁkfatenﬁoﬂaéselﬁétﬁjfl&sters 38.

known in the art, such as by res Iut| e
Alkylafonge) oo cangy g 86 PSt oY, HRGS, LRl fyers 39° Thet, basi
hydrolRORRAds! hel SRTBT Tabxycehiifks 40 CTiNe dObD |geouBOBAS be afethoved under

the like can also be present in the conpounds
hydf"gﬁ’é@l‘ﬁ‘ﬁ Q9adftions 2bihp 2PREPRYale Sfag&uch st abl e i somers are
contenplated in the Scheme 11

Br/\"/ < when R! =R?=R

H RBr(I), NaH, DMF
N o) o Cbz\N/\”/O\ @) _
Cy” Cbz  NgyCO3;, MeCN | or
Cy O RIBr(I), NaH, DMF
37 38 then R?Br(I), NaH, DMSO
R1 R2 R1 R2
N )S‘/o\ LIOH oz )Q“/OH
| THF, MeOH o
Cy O 1,0 Cy
39 40
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present invention. Cs and trans geonetric isoners of

t he conpounds of the present invention are described
wan@eneas4be i sol ated as a m xture of isomers OPCHEHES2005/022411

separated isoneric fornms. Resol ution of racemc

%%&1%%5 3 ﬁ%tlsﬁ%‘ op&ﬁg 'rcl:ela a%a{nl b%gg{e ea‘)f(eélﬁ%rl t%Q}(ne od C?utlmed in
Schemel INqivtiete R’ is; agl HERA!N-YP-E0x y@dnaidunddll om bagieatgd with @lhq)rgaiohthlum or
. resol vin t
o GrinaidEoeptyf e ot R DeRing ooy ool By romned by meatment
with THAOfo giVeaBtubeutaﬂed pyam‘lrylsk aBJ | Aleriatimelppt2ivad be aeased Wit HCI to provide
oo T e} PP 6y SR,

di benzoyl tartaric acid, ngpdelyg acid, malic acid,
lactic acid or the various op?l cally active
canp suI fonic acids such as b- carrphorstf_ %onl c aci d.

a he ol vi RiylgBglsRt s sui t able frac nal ®<
BoesS I | zat ron—methods i pgl r eol SOREL, Lal iy
pure, forms of THF onethery| benzyl apg ne (e. &i' gghé d R

fornms, or diastereonerically purfe forns),
2- phenyl gl yci nol , norephedrine, ephedri ne,
N-net hyl ephedrine, cycl ohexyl ethyl am ne,

1, 2-di am' G6Hohexane, and th i ke. Resol ut| on
racemic es catl@l so be r\r ed ou /I\}\
a colBan packed with an opti Bctlve resol

agent (e. g% di ni trobenzoyl pherhyll gl ycine). Suitabge
el ution sol vent corrp05| tion can be determ ned by one
11 led rt ANBGd in Sch
‘géﬁ?&é’ gﬁli’syﬁ%e% Ry %Eﬂ@é%‘)&%@ﬁé’&e}%@% i())}neno t%bgut %_)neric,n. cheme
13 (whéieadisi anl srogfatit hxewty)v @nseijomnceaffa Bd sajalywdlcg@témalr¢actlon of alkene 46

t opes of af ons i : .
with o BEREE 8 hEIS| BRI, Rk 50 SpuREERE LANER, e desied 3
substititétepys@iimdiads@dffi C nunber but different mass nunbers For
exanpl e, isotopes of hydrogen include tritium and
deuterium The phrase "phSc¢hemeddtically acceptable" is
enpl oyed herein to refer to those conpounds,

mat eri al S’C&ONQI ti onsAr-BNed@AcHosage for ich
are, withinth ope—of—sound—medical j Bbgerent,

suitable for use in cdhtacPd/@ith the tissues of human
bei ngs and an#éml s wi t hout excessive toxiciky,
irritation, allergic response, or other problem or

c L - L %Qﬂl & by the meth d utlined
caRrer prgRos SPERARE Al & LRASIRARE by e pethed
in Sch@heatztr(mlm Acal dnyarammpnmtly)e Alkbnesdtofantreast wihpsdidsto PfOVlde the
corresponding epoxide, which upon treatment with an organolithium or a Grignard reagent in the

presence of Al(Me); or other Lewis acid gives alcohols 48. Finally, hydrogenolysis provides the

desired amines 49.

Scheme 14

Ar
_ 1, MCPBA, CH,Cl Ar
Cbz N@ ,m 20k ,Cbz—N/\:[ _Ha P
2. ArLi/ArMgBr, AlMe; OH

46 49

A series of 3,3-disubstituted pyrrolidines or piperidines 53 can be prepared by the method

outlined in Scheme 15 (Ar is, for example, aryl or heteroaryl; nis 1 or 2 and m is 1 or 2). Ketone 50
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descri bed herein. As used herein, "pharmaceutically
acceptable salts" refers to derivatives of the

wale®eloasedl conpounds wherein the parent conpouPdr/is2005/022411

nodi fi ed by converting an existing acid or base noiety
its. s eutical |

can be s spilE e 2eiPrq FTABGREoIs R P78 RGN DRI, Reacton of 1
with anTbrg@fodhprate Aﬁf(gﬂﬁl Ipﬁov&iéis dheSaJnfe§poﬁrﬂ1ng)as4l mddlltml m‘udmtssﬂch The Cbz

sal t

protect G, SfPVRLEY 2 B 16k S5 iaFen o PR i s 3.3 ot
pyrrolidta bnBs-Aistibstiakddypigeidiapd 801 e salts of the present

i nvention include the conventional non-toxic salts or
t he quaternary amonium salts of the parent conpound
formed, for exanple, from non-toxic inorganic or

organi ¢ aci ds. The phar neSvbehe ¢3! |y acceptable salts
of the present invention can be synthesized fromthe

parent conpound whi ch contarneogm&asrc or acidic COMe

noi e C QUi Rk onal al met RpdgLi Gener a

Ggch s g s 1ﬁﬁ$&mrp d b reacfr%g—fhe thedla Hhr
base’forns of these c nds with a st0|0550 ric

q%% wng of the appropri&le base or acid in wat& or in
an gfgani c solvent, or in a nmixture of the two;
general |l y, nonaqueous nedia |ike egﬂ@ et hyl acetate,
et hanol , i sopropanol, or acetqnit 59 are preferred.
Lists of suiHafidCsalts ar in Remington's

Phar maceutitat—Sciences, 17t ' Mack Publ i shing
Conpany, Easton, Pa., 1985 g 1418 and Journal of
Phar maceuti cal Sci ence, (1977), each of which is
i ncor porated herejin by reference inits entiret

The
Fﬁyé@gﬁpe |5ﬁvc@ﬁtqls(9nbea|pge@a1pqi1@pq95gl§g 5} §6l}efpgs quHa(I(PﬁgX meten exchange

betweeft QWP QWSﬁﬁﬂclﬁéﬂ?@ﬂer%h@uﬁn bAMIUSRURET By Feactidal Wil NgSoc-3-oxo-

pyrrolidipepravidesspirgdecsave 5§

ref'er to any coval ent| ){Wﬁgggc:%ﬁglg;vrglggfghpv\gIgccgogpeylelgst%e desired

pynoh&gygalian subj ect . Prodrugs can be prepared by

modi fying functional groups present in the compounds
in such a way that the nodifications are cl eaved,
either in routine manipulation or in vivo, to the
par ent conpounds. ProdrugScliefieligde conpounds wherei n
hydr oxyl, am no, sul fhydryl, or carboxyl groups are
bonded to any group that, when mnistered to a
mammal i an subj ect, cleaves to rma free hydroxyl,

am no, hydryl, or carboxy oup rgs%lc I @el
Exanpl e prodru Bel ude, are Ret ted to,
acet at e, aﬂﬁygegz 2 ves of ho

and am ne!fu ctional groups in the conpounds
i nvention. Exeparation

55

H+ HN

56

Alternatively, pyrrolidine 59 can be prepared according to Scheme 17. Ortho lithiation of

carboxylic acid 57, followed by reaction of the resulting organolithium with N-Boc-3-oxo-pyrrolidine

yields spiral lactone 58, which upon acidic cleavage of the Boc group provides the desired pyrrolidine

59.
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and use of prodrugs is discussed in T. Hi guchi and V.
Stella, "Pro-drugs as Novel Delivery Systens," Vol. 14
wobkoobloa2340 C. S. Synposi um Series, and in Bi or eveCEHUBL085/022411
Carriers in Drug Design, ed. Edward B. Roche, American

Phar maceuti cal Associ ati on,and Eerganon Press, 1987,

both of which are hereby THEBFBbrated by reference in
their entirety. Synthesis The fovel conmpounds of the
present invention can be prepgred in a variety of ways
known to one skilled in thefarnt of organic syQ§hesis.

The ounds of the presen 'nventégﬂlc O

syntlhesilzeg, si ngBulie nmet hodBoas her el descri hed
bel owN't oget her wripp synt hetic nmet hods kn NN the
art of symthetic organic chemistry or variati/ons

t her eon as appreci ated by those skilled ingghe art.
The conpounds of this invention can be prepared from
readily available starting materials Using the
foll owi ng general nethods an es. It wll be
appr eci at ed t hat_whel& typi cal Mot ref erred process
conditions (i.e., reaction tenperAtuiNes, tines, nole
rati os of reactants, solvents, pr fires, etc.) are

gi ven; other process conditions can al so be used

unl ess ot herwi se stated. Optinmum r8action conditions
may vary with the particular reactants or sol vent
URyerb]idine 64 cmbh pepadd sdconiimgrathe betid petlingdie §clipmedi§e
skilled in the art by routine optim zation procedures.
The processes described herein can be nonitored
according to any suitable method known in the art. For
exanpl e, product formati ofcleare 18e nonitored by
spectroscopi ¢ _nmeans, such as nucl ear_magnetic

resonance spectyqscopy (e.g., lH RBdc i Nfrared
spect rgssep -pectré%ﬁé}one J, UV-yit8ueCk) . or
mass s et ry, Oretgy chr aphy such EgN hi gh
per formanceHl i qui d chromat ograpy HHPLC) or thin |ayer
chromat ogr gghy. Preparati on of cogpounds can invol ve
the protection and deprotection of various chem ca

groups. The need.f/or \psot ecti goand depr ot edt i
t he seleetsqf .ooropria%e—pre%eeP#ﬂ RS can be
readi |y det ¥ by one skiMeGH in t t 7/~ Thide

chem stry of protecting groups can be found,
exanple, in Geeneg et al., Protective Goufd in

Organi ¢ Synthesis, 2d. Ed., WI HSons, 1991, which
is incorporated her&A by r e inits entirety.
N 0
H
64

N-Boc-2-Arylpiperazines of formula 68 can be prepared according to Scheme 19 (where Ar is
an aromatic moiety). o~Bromo esters 65 react with ethylenediamine in the presence of EtONa to
provide 2-aryl-3-oxo-piperazines 66. Protection with Boc,O followed by LAH reduction yields the

desired monoprotected 2-arylpiperazines 68.
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The reactions of the processes described herein can be

carried out in suitable solvents which can be readily
waeteovsd by one of skill in the art of organi BCT/US2005/022411

synthesis. Suitable solvents can be substantially

nonreactive with the stag%hgg qgterials (reactants),

the internedi ates, or pr ¢1%¢ the t enper atures at

whi ch the reactions are rried out, - e.,

t enper at [ es.whi ch CAINT a 2frommlne @ venBocsO
freezi erat Jre_%\;sh'e—m‘venMi y n“%&‘ g
tenperaturg. A gi venE R E%bh can caoried T in

one sol venggor a mxture of nore thanggone sol vent.
Dependi ng on the particular reaction step, suitable

solvents for a %art/r Cul ar reaction step_ca
sel ected. The c un of _t héAhventi oR°®hn
prepared, for exa e\ usi ng ttherreacti on pat hways and
t echni ques as des®ri bl bel ow. A series

car boxam des of forg:yl a 2 are prepared by tlg nethed

outlined in Schene 1. Carboxylic acids 1 can be

y ! [ in Scheme 20 (where R!

LS 50 RS g0 o
and R" peads éntependentlyoll, € alliphy, cyflgalkybparyiRpte.) RE artrgylicrepgils 1 can couple

; : i i t foQrovide 69.
with anShine Goh 5 8% pliFRG NGR RHEISOP SOE Ui USRS foprovide
The hydraxy) gxoppiof 6% ednchs abifylatedrwithi 2abrempsgistatedp §ive cemppupds 4. Hyylrolysis of
the t—bu‘?%l%éelﬁ@ﬁlh J?gA,%ﬁMd% RGN RBudiRg tAG TR O ikl df B fhes yields

| chene 2.” Reaction of the appropriate thiol or
compogide@hol 3 with nethyl bronpacetate in the presence of
a base such as potassi um or sodi um car bonat e,
triethyl anmi neor sodi um hyd¢heme20n a sol vent such as
tetrahydrofiiran, acetonitrile or dichloronethane

pr @ripgtes t hi oet heri@ﬁ‘hers 4. rTrea ntof 4 with
ex‘(_:/é%(gﬁ an - al kyMbr6mirde or igf@@g/r% preségbe
of Fsodi um hydrj de. Qﬂ: I LDA anfl THF a t hen
SUCY alfl e base/éscgale’\'ﬁ%&t'cor%i%nati dly pPovi des net r)?ﬁz&% Bu
esteri 5, which upon basic hydrolysis yjeld the

d

desir carboxylic acids 6. Wien Rl is different than
R2, the al kylation steps can take place sequentially

as shown in Sch . Al kylation of ethers or 0
th%p th 4 ﬁo equi val ent of khezappropLi at -
br dew_or ey ea‘ég(l!ﬂ% the pres ce@@é or NRR!
L ' in DVF or THF, &%]q d by aSecthd
?)ln(/jéyl tion with RBr(1) 7H¥nBABResetceOof NaH and
O provides nethyl esters 7, which upon 7
70

According to Scheme 21 (where Ar is an aromatic moiety), the hydroxy! group of compound
69 can be alkylated with N-Boc-protected 2-amino ethyl bromide to give compounds 72. The N-Boc
group of 72 can be removed by TFA. The resulting free amino group of compounds 73 can be

converted into a variety of analogs of formula 74 by routine methods.
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basi ¢ hydrolysis yield the desired carboxylic acids 8.
Schene 3 7 8 Alternatively, starting with the
wappsomsisat e cyclic (aromatic or heteroaromat i BQT/K810051@22411
or thioketone 9 and follow ng Schene 4, a series of
carboxylic acids of for can be prepared. Schene
4 A series of carboxyl i ggg?:elnl:élof formula 17, wherein

§hc can be prepage 2 he net hod outlined
Scé% O oag- al kyI at undiBeg wihy a
cl oride_or —broni ov edArmet hyl estees—-»
(1)4 OAI kyl ati oFOBTNEHARBK t appropri ate al kyl brom de
or io@ggde in the presence of LDA yields nmethyl esters
15, which can undergo a second al kyl ati on with anot her
al kyl bromi de or iodide in the presence of NaH in DVSO

to prowidget| re di ng esters al | y baS|
hydr ol ys¥s yj el g)rTﬁ&Qgggl red car box c @q SR

Schemels 50M7Al t er nativety, ase R"’
carboxmud)am ds of fornula 21 (vvhedz =0 S, etc.

and m= 1 or 2), can be prepared accordl ng to Schene

6. Reaction of Mhe appropriate al cohol or thtsl 18

wi th chl oroacetonitrile in the fr esence of sodium

eBHENFsRE compindy @8 Famdierpyenstsd dy ttheomethed ewtlintdsn Spherie| 28 where Ar
caﬂ-%e aflalorlagt 'ngﬂftﬁ)all@fl ot Shel lﬂ(et Rear tI@ﬁQi‘é&E{)ﬂﬁ eﬁ&hai H, C16 alkyl,

depj cted in Schene 6 provides nitr
cyﬁa@h@ pyHredny B sangd r%v Aise eizh L dellily eatbasaelbohgdrpayclac a'disslcarbonyl

anﬂﬂocarg&{w nﬁkﬁsﬂ@onﬁ%@o;&%m&ﬂy@ re’i‘é’}t '(‘feﬁ{)(%cyhé 2 ‘&P 1%"!&8& with 2-

Cy is heteroar car boxyl i'c aci ds can be prepa
arylpipgrprgney QBusqn PT Aotk SPURbing magenarq:mmﬂe #-t After removal of the

Bdc @r&ﬁ' 763%'% aBGlatbdddit] A bltot}l%a&fa?est%%% cgfnp@urglg% SHyQi‘Pelgms of the #-

zinc trifluoromethanesul fonate
b“Fyéﬁfft%rx‘V'HgTEWil?W%@’ i §pdaps ceuping eeapifopclids datiety efmines can

yidk€&dnRbnds 78.
Scheme 22

BocN NH (68)

R1 RZ NBoc
R! R?
| .
BOP, iProNEt ]
Cy O 2 &y O
1 75
Ox—OtBu
R! R2 BrCH,CO,!B T
200U BU N
Ar 1 p2
—_> R'R
)Q”/ K,COs )%N(:)\Ar
MeCN IcT: I
76 y 77

1. TFA N
—— R R? Q\
2. BOP, NHRIRI )S]/N Ar

78

According to the method outlined in Scheme 23 (R™ and R" are, e.g., H, alkyl, carbocycle,
heterocycle, alkylcarbonyl, aminocarbonyl, alkylsulfonyl, alkoxycarbonyl, etc), 76 can be alkylated
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10

15

20

25

carboxylic acids 27 in the standard fashion as shown
in Scheme 7. Scheme 7 27Thi oet her 28 can be oxi di zed
W0 eoobloa23e¢dr r espondi ng sul fone 29 with PCT/US2005/022411
3-chl or oper oxybenzoi ¢ acid. Follow ng Schene 8, as
previously described, a series of carboxylic acids of
with N-Hdrpratba@edlamian ethgl YporeideteptovidhieongmmedsJ8q uEwdEeBoc group of 79 can
conver.sion.of t t hi oet.her i
be remopEVH SRR T o Uing P EE sk B BB T SiTbe Womerted ino o
variety df@fidl@s obforroaln BOky foutineamétbladsof formul a 36 can be
prepared by the nethod outlined in Scheme 9. N Boc
gl yci ne methyl ester, 3%hesm23undergo Ca al kylation in
the standard fashion to provide conpounds 33

Fol I owi ng 1 val of the Boc group with TF NHBO%n
N—a!kuigﬁgﬁﬁ?&ith t e pNeBbE at e al kyl m de or
1 odi deM eagls A 0At he—f-orrati-en—of neghﬁ£:§££ers 35,
whi cH upfin basi ¢ hydr oK¢&Ps provi di t eshr ed
carbdyyl 6c acids 36. Sqhene 9 36A tefinatively, the
same series of carboxylic acids d¥y for a 36 can be
prepared % a similar fashion as descrrz d above,
enpl oying a reductive am nation after r val of the

Boc group, according to Scheme 10. ScHientRM0 36 A

series of ca{agxylic acids of for 40 can be
prepared by_{ Iim%RZK%uj hene 11. Reaction
of Cbz pr ot egtreglinafietidS7 V\nt){\i% moAret hyl acet ate
provi des nethyl esters 38. Alky ation(s) in the
standard fashi on as shown b&YowPprqyi des nethyl esters
39.bTheP3 basig hydrol ysis yields the desired
carboxylic acids 40. The Cbz group can be renoved
Methodginder hydr ogenol ysi s conditiogs a? the appropriate

LAPOundSIIERE inkdntdh 8 thbRMtdRBEIVitY Jof INAHSD DMbor 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 11HSD1 and/or
MR by contacting the enzyme or receptor with any one or more of the compounds or compositions
described herein. In some embodiments, 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
modulate activity of 11BHSD1 and/or MR in an individual in need of modulation of the enzyme or
receptor by administering a modulating amount of a compound of the invention.

The present invention further provides methods of inhibiting the conversion of cortisone to
cortisol in a cell, or inhibiting the production of cortisol in a cell, where conversion to or production
of cortisol is mediated, at least in part, by 11BHSD! activity. Methods of measuring conversion rates
of cortisone to cortisol and vice versa, as well as methods for measuring levels of cortisone and
cortisol in cells, are routine in the art.

The present invention further provides methods of increasing insulin sensitivity of a cell by
contacting the cell with a compound of the invention. Methods of measuring insulin sensitivity are

routine in the art.

The present invention further provides methods of treating disease associated with activity or
expression, including abnormal activity and overexpression, of 11BHSD1 and/or MR in an individual
(e.g., patient) by administering to the individual in need of such treatment a therapeutically effective

amount or dose of a compound of the present invention or a pharmaceutical composition thereof.
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39 40A series of 3-substituted pyrrolidine 43 and 45
can be prepared by the nethod outlined in Schene 12
W@ vene3® is, e.g., -W-X-Y -Z"). Conpound 4RCT/EA2008022411
treated with an organolithiumor a Ginard reagent to
rovide al cohql 42  The_ Bo rotecting group of 42 can,
Examgls diseaies, o ms{}g% PSR ivaras o poRifgn grae% dg@@lmel}dfzfaﬁ@ﬂmked to
expresfi¥h Ot 6f thd enAhdeasr Retbptve! Xn 14BHSINadIScidtsBHbERE Whlalko include
rovide. the al kene 44, follo

HO to p | fol | owed by :
any diseasey digRr eendition e eandemryented. ameliprpd. obpyrer Pemadilating enzyme
activitpcheme 12 4 2 44 45 A series of 3-substituted

pyrrolidines 47 can be prepared by the nethod outlined

i Exagiesnel h@}m%eqs@cmedi@seaws ap tQbesitypdispstys, glycose intolerance,
insulinS RELERAGE hperdlyehid alyBlntagith, ORYRHibABME 36iRE iRipaidhéfN§ementia,

46 W th aryl ﬁron1des or heteroaryl bronides, fol | owed
glaucop\a, ¢pydip diserdensr asteppresis, ed in8ammetipng Fughas skanplesend 11BHSDI1-

. r 1.di r 7 - - ) . .
assomagé’%r d%g%sg%mmgg / n&et%&oii}ﬁg rgir%c]rgmg,g ﬁrlpglg ggabe&, eﬁ‘fdro%er? C&Q@S (hirsutism,
menstrgalrigreguaxify, hypesapdrogenism)and pslyeysiiq eiaryesyndrome gHEQR-

PrROFEEH: BVediBE ﬁm{]@?v_i@é/_é\ltfﬁéé%gg 2%61%0@%&%%1% %ctivpg %&g%@ﬁActing the

IS an aronati c noil e can react w

MR with aptogpoued ofhe dientésp shrampautqabix isckeptabliiselh, rugdshe, or composition
thereof: 1 34 HhbMrhdhi Ao Aol 9@%& Gl ol AR LSRRG methods of

in the presence of Al (Me)3 or other Lews acid gives
inhibitiiigcedpeterona inding e HieyMRHgpiionelbniol a/esil) ajsrroapidedsMetheds of measuring
MR acqeﬂ LR B OESE aﬁgstelgﬁpﬁ%nélé]re (Sutine 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,
hypertriglyceridemia, and those associated with type 1 diabetes, type 2 diabetes, obesity metabolic
syndrome, insulin resistance and general aldosterone-related target organ damage.

As used herein, the term “cell” is meant to refer to a cell that is in vitro, ex vivo or in vivo. In
some embodiments, an ex vivo cell can be part of a tissue sample excised from an organism such as a
mammal. In some embodiments, an ir vitro cell can be a cell in a cell culture. In some embodiments,
an in vivo cell is a cell living in an organism such as a mammal. In some embodiments, the cell is an
adipocyte, a pancreatic cell, a hepatocyte, neuron, or cell comprising the eye.

As used herein, the term “contacting” refers to the bringing together of indicated moieties in an
in vitro system or an in vivo system. For example, “contacting” the 11BHSD1 enzyme with a
compound of the invention includes the administration of a compound of the present invention to an
individual or patient, such as a human, having 11BHSDI1, as well as, for example, introducing a
compound of the invention into a sample containing a cellular or purified preparation containing the
11BHSDI1 enzyme.

As used herein, the term “individual” or “patient,” used interchangeably, refers to any animal,
including mammals, preferably mice, rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep,

horses, or primates, and most preferably humans.
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A_serigs of 3, 3-disubstituted pyrrolidines or
pi peridines 53 can be prepared by the method outlined
Wo eoogobmsne 15 (Ar is, for exanple, aryl or hetRCDEE3005/022411
nis 1or 2and mis 1 or 2). Ketone 50can be treated
with the appropriate Wttig reagent to provide
A @bd RérsinCOEPRtaRT thctapeRizatiy bifevtiod arbduniii tefersale the amount of active
or ganocupr at e A* i, praovi.des cQr ' is bei
compourgd, pGHpth aee 83 SR VEgoib gy SR HERRAN SRSy thy is boine
sought i @Risie, yhtemyatmbly intiivitiuaige hamaroby & msqarder, deferinfeiar grsdicalloctor

3, 3-di substityted rral i-di .3, 3-disubstit
orother iy o e g RERR® ph e Bale: 0 P SRt Lo ol

Qe pﬁkf&ﬁi&lg glt adiseed; dbn gxa_trlple_Spi'wepming_ . ditdasep gendlitinnt & disorder in an
ianS ST SEAES B 0L 85 A soRLAR SRSl
display %ﬁgﬂmﬁrg?mpsyhgp@iniaﬁlm off the dissgses(pon-dimitingcexgpples sre preventing

) upon > of. i
metaboha égl}d?(gﬁé? gwe%gﬁllﬁlclaﬁ,: ! eesg)g \{1%%121}1%%1%1&!%%, @%ﬁg%%#ﬁ, E[}’p@]llﬁﬁeﬁlﬁ,etype 2
diabetes fdndfigaadcyss |(Yirsufignt, rlmdnis’rdiah'eregtgar@a,rhyp@arpk@gaﬂsgb and polycystic ovary

ac ing to Schenme 17. Otho lithiation of b [
Swm“mﬁéﬁgégﬁ, foll owed by reaction of the resu?tiﬁgr oyl

@) gﬂlﬂ}ﬁiﬁ}lg Ui tiseaise; foNe Borple3-inhikjtipgy p rdijepsgi Aendjijos grgdisorder in an
. ....Spiral. lactone 58 i C. i di .
i SN A B BPOLE) & SRR 1 e
conditioh Tor Rysordet (idi, neredihig Fantheb devslopmenteaf thq;%h@@gyganfl@r symptomatology)

- nethod outlined in . e
o AR U5 SBT3y s
hyperghA@ i, iy peglifidentia Hepee2 GRbgtesh erdsogan exepsy thirgytisgg fpeastrual irregularity,
i et.y). -Bronn ester r T Do .
?yper?qg%g?rﬂ%g)pog é)?é/ﬁ)gsglc 8}13@?%@ e O@grég)ﬁ ;é\ﬂgfélhzﬁé DirdienRdh aRicA® of a viral
m&amgﬂ?ﬁyl-g-gxo-plperazines 66. Protection with BOC20
0 . LAH re j yi . Lr s . .

ﬁ%rﬁgr&:ﬁ‘grta%%g %18'3?9%5?,3#% %ﬂgfe?lplaezétﬁéelgﬁaggg % g%g%% é:(’[)gdltlon 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
severity of metabolic syndrome, hypertension, obesity, insulin resistance, hyperglycemia,
hyperlipidemia, type 2 diabetes, androgen excess (hirsutism, menstrual  irregularity,
hyperandrogenism) and polycystic ovary syndrome (PCOS), or lowering viral load in the case of a

viral infection.

Pharmaceutical Formulations and Dosage Forms

When employed as pharmaceuticals, the compounds of Formula I can be administered in the
form of pharmaceutical compositions. These compositions can be prepared in a manner well known in
the pharmaceutical art, and can be administered by a variety of routes, depending upon whether local
or systemic treatment is desired and upon the area to be treated. Administration may be topical
(including ophthalmic and to mucous membranes including intranasal, vaginal and rectal delivery),
pulmonary (e.g., by inhalation or insufflation of powders or aerosols, including by nebulizer;
intratracheal, intranasal, epidermal and transdermal), ocular, oral or parenteral. Methods for ocular
delivery can include topical administration (eye drops), subconjunctival, periocular or intravitreal
injection or introduction by balloon catheter or ophthalmic inserts surgically placed in the
conjunctival sac. Parenteral administration includes intravenous, intraarterial, subcutaneous,

intraperitoneal or intramuscular injection or infusion; or intracranial, e.g., intrathecal or
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67 68 A series of conpounds 71 can be prepared by the
met hod outlined in Scheme 20 (where Rl and R' are
weawh/posmdependent |y, H, Cl-6 al kyl, cycl oal kyPCT/aE3005/022411
etc.). Carboxylic acids 1 can couple with an amnine
such as the pyrrolidine shown using BOP or any oth
intraventrimujal,iadiginistratien Parewenpl asiindssragion canithe imipe feysyqf a@ﬂ’él?ﬂ’oblls dose, or
may be, qgr n%(al@ ng eoy%o&}{{_@léﬁsg]re\?fuglgn Hg}ﬁﬁ%ﬁ&a@ cdRpRités and formulations

e r-butyl ester with
for toplﬂ'ﬂkdmﬁnﬂﬁhmamylchlﬂ@ transderdral patchen Mintments. defians.gieapist gely drops,

suppos1t\§)?1rel § ré/solfl waﬂgéc\% (tg) g&%&‘pﬁaﬁd&m&mﬁ{@s g@ue@@s $&der or

is an aromatic
oily basam itlé¢kgders aﬂdéhdi;l@ mepyyoe negeerapy wilesi@Ppound 69 can be

h. c I
aIlhlsy m\?c‘-ﬁen(%gré V\“ilsto 1ngtu§% pﬁ%;ﬂ&c%ﬁﬁc%p c&n}?dgllﬁfg%o?xth% %(g}l?]é?[m #ethe active
mgredmermv ol miose drthhe coptpundssaf|the ingentip 8bayiih sorpRiRATeN cwlth one or more

h 8%%”&%?1%& efe! r
Y

mgredlanz i7@piedllyAmized ivith af exsivnyb shidisd P8 a8 cipienippretnsiossd 3‘;hm such a
carrier § nht%e ?%&qug%)? gﬁn{p'ﬂegq c'aﬁsuﬁc E‘a%ﬂ& el{ M‘@cﬁ& oDhtafe!) WARn ke excipient

e, and R’
serves aaa:ch uentnig ezp)ehvdaeqopllﬂ Wemp—pol@g_ord;cpgﬂ matgr%|v61a$l1‘<a}¢rs as g:vﬂucle carrier or

medlunﬁ kS the aRbve 19&9(11%( 15§ e osmé'ﬁs il KYih theCB# b OCHBIES, pills, powders,
terocycle car , am nocar bonyl
lozengea) daghetsu bafctmgg |e11x1a;|, mgggp@@mb gmy]smn%§<@)1tlon€6§y%§(,>;pqo§ol%l@§ gsolid or in

a lquIICing(ﬂ{?Inﬁ QHRh&chRitig, Br¥ekRhiE B2 DEYOS, \H&glﬁg)f Bgzécﬁfe compound,
coupl i ng réagent to_praovide 75. Aft

soft arrdehmﬁagelatlﬁ dabeildBo GURPPHIRNSS: Aieride Anigrtably ﬁg}]l%qnéda% sigrile packaged
powde -bronoacetate to give conmpounds 77. Hydrol yS| s of the
butyl ester with TFA, followed by the

dar d, .
cloupbnarige e demtulasian.he lactive\cappesng @p by rﬁ“ﬁ%‘g tocRRViJp depppropriate
particle 919?8111'&(18 cZﬁbmmg 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
substantially water soluble, the particle size can be adjusted by milling to provide a substantially
uniform distribution in the formulation, e.g. about 40 mesh.

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, mannitol,
starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate,
microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, syrup, and methyl cellulose. The
formulations can additionally include: Iubricating agents such as talc, magnesium stearate, and
mineral oil; wetting agents; emulsifying and suspending agents; preserving agents such as methyl- and
propylhydroxy-benzoates; sweetening agents; and flavoring agents. The compositions of the invention
can be formulated so as to provide quick, sustained or delayed release of the active ingredient after
administration to the patient by employing procedures known in the art.

The compositions can be formulated in a unit dosage form, each dosage containing from
about 5 to about 100 mg, more usually about 10 to about 30 mg, of the active ingredient. The term
"unit dosage forms" refers to physically discrete units suitable as unitary dosages for human subjects
and other mammals, each unit containing a predetermined quantity of active material calculated to
produce the desired therapeutic effect, in association with a suitable pharmaceutical excipient.

The active compound can be effective over a wide dosage range and is generally administered
in a pharmaceutically effective amount. It will be understood, however, that the amount of the

compound actually administered will usually be determined by a physician, according to the relevant
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Scheme 22 According to the nethod outlined in Schene
23 (R111 and R1V are, e.g., H alkyl, carbocycle,
whedoenasyz! e, al kyl carbonyl, am nocarbonyl , PCT/US2005/022411

al kyl sul fonyl, al koxycarbonyl, etc), 76 can be

al kyl atedwi th N-Boc-protected 2-amino ethyl bromde to
circumstmoeylint&udim‘gnhe unml:ﬁtioi’lgto b?he:awd Bie clyrsew poutsf of7gingeipiration, the actual
compour(l:de %:%ﬂlnlﬁtal‘ed tg géa‘ ‘v&g ight gﬁ% ke gnag dr {ho %gdn\%gﬂap gatgﬁf,)?& Rlerity of the
patient's ayvaptons, aod thedikerul a 80 by routi ne net hods. cherre 23 r

For IPEE arn%%soglg n&lﬁggﬂ: Kn%ﬁ\mgt Qhe%}fqaﬁ)ﬁf]%ﬁvégng&&@m is mixed with

e ac IVI and/ or
a phannh&uu% exdigienn 1 fodus aola prﬁﬁ)rrndmlm domppeifiar cqngpining a homogeneous

mixture SP a corrtlc% I{lc{) of tﬁ‘e rgs%ﬁt dn\%ql'fl&e %h%ﬁ?&erﬁgé jtovtigés)! R&%orﬁﬂlaﬁ&lz%ﬂﬁ)osmons

oun e I nvention
as homagameobsg thesaxﬂivq: mgrcdtehbxssyp)qial]smhhpbxaqd enguly thropghom thg gempepsition so

that the fom Xmﬁ %C‘{{l RY4i glbg Fd¥5ﬂ?nt8 re ﬁfée&fegﬁvevwrﬁ@d@ fORfs such as
e CO oun s or itions described

tablets, b\ﬁs mdnapdufcss"ﬂim5®ld‘®mf¢rmhlﬂsn 1sdb¢m?@b¢lw§e(bmtqlhlet qopage dppms of the

type des| %%Jn% ﬁtﬁﬂm@ gnr exanipt ;}?é bqrt§ af¥ut Sod mé’&’ﬁg acﬁ%jfnglredlent of the

s, the compounds of
presentmnmelnnl on can be used to rmdul ate activity of I I

I?‘F'S ?lar?lezllsngxl gﬁls Wtﬁéqgr%&n{ 'ﬂgf'e%ﬁoqu%h HeNcdaR8 br VthefPEL! kahpiided to

m nisterin
provide ruidsaga firmgifardingrihe @ifvaraagwﬁpminnaecbarcn@m &of %ﬁg@nleq thp tablpher pill can

r d
o D5 58 B o
over thafarmbi. Thetwe noripringite gart b sqpeegted diyi avnenisric dayer Méunh seryesq to resist
d1s1nteg¥a%8n ‘u} A Fs‘troﬁltagl}o ?e%lpﬁe Githef E%rﬂfo‘flgﬂ Q(%_%&E‘ ifdct (dRS the 3Qddehsim or to
i n activity.
be delapdelt inaelsasef Armedsyiof ngteel@lﬁ v:em 5 @Wdrfat augh gpteie, faypis (g gogtiges, such

materlaggtgcg%d?l? agﬁPrg)\?}e/ +f§p% g¥rﬁ¥1§ Boid P dWeikdureR Bf Hﬁ§1ﬁ&ﬂ§acfd@ Kvith such materials

\ cortisone and Cortisol in cel
as shell@n;, ectylairohelgand gelivinse aeetate. The present invention further

Hrhg\f]]qﬁlﬁ%mgﬁtln Qfifn e ¢ ot aﬂ@ céxﬂ;?é ltiofk SRS brederit tnyerion can be

contacting t a compound of t
incorporatadefor gministcionrslopt baeamﬁpm grefude rpesus é?%gfioeﬁﬁa\ﬁuttgﬂly flavored

syrups, aq&eous or oil suspensions, and flavored emulsions with edible oils such as cottonseed oil,

sesame oil, coconut oil, or peanut oil, as well as elixirs and similar pharmaceutical vehicles.

Compositions for inhalation or insufflation include solutions and suspensions in
pbarmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders. The
liquid or solid compositions may contain suitable pharmaceutically acceptable excipients as described
supra. In some embodiments, the compositions are administered by the oral or nasal respiratory route
for local or systemic effect. Compositions in can be nebulized by use of inert gases. Nebulized
solutions may be breathed directly from the nebulizing device or the nebulizing device can be
attached to a face masks tent, or intermittent positive pressure breathing machine. Solution,
suspension, or powder compositions can be administered orally or nasally from devices which deliver
the formulation in an appropriate manner.

The amount of compound or composition administered to a patient will vary depending upon
what is being administered, the purpose of the administration, such as prophylaxis or therapy, the state
of the patient, the manner of administration, and the like. In therapeutic applications, compositions
can be administered to a patient already suffering from a disease in an amount sufficient to cure or at

least partially arrest the symptoms of the disease and its complications. Effective doses will depend on
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routine in the art. The present invention further
provides nethods of treating disease associated with
W@eaoM3y9 or expression, including abnormal acePCwUB3005/022411
and overexpression, of | | bHSDI and/or MR in an
i ndi vidual (e.g., patient) by adm nistering to_the
the dlsea’dedinklitldm abing freatabas wéll slighthe puigmentraf the gtisa 139 é]gﬂlqlérafiqp)qndmg

upon fac‘f%Fglsggl% zlilsv gerr{fg%tgtoﬁg-; dd Q3 t‘ﬁg %Bpéiﬁ%eﬁgraltchﬁdl@&?&qm patient,

naceutlc osit1on
and the likber eof . Exanple di seases can |nclude any di sease,

ﬂ‘l ﬁg(ragpetglg %Y ar Ao 1 hcla%’ai!le?nl ddaﬁeﬁet I115{ tﬁé foltfll &€ phdriiaceutical

essSl| on or enzyne or
composnﬁcﬁx@ ejaicﬂbed élm)vb Thds¢iSDhpos#iosn edng b @ﬁe@lngé by ccopyentignal sterilization

techmquiﬁ, g{;ﬁd eost l?eef‘eads %&que%'u? Qidihs &51 bE ‘B%ﬁéd% dsbad is Qﬁlll\yol@lilhzed

cured nmodul atlng enzy
the lyoplﬂﬁield\prdpynau@(mmg @mbgfed with aks‘pqgly aqu%pg,lg SRATIHTEIQT P aglglggggltlon The

cl ude. obesi t int
pH of th? ﬁ(gnmou?]d Prgg%f%t{%s %/g oft plgﬁaa bgﬂwgfrnpi ﬁldhgpgk)lt%my from 5 to 9 and
most préfytpiely Ifiopi deeriBalt vuﬂgmltndqrgw i qué}ﬁtcert% 8 thei faregomg excipients,

carriers,%%;]%? gl?ﬁ?ngst z%‘ersg tﬁ%?o%gcg?g%%?ﬂhgﬁe&wapﬁﬁﬁoBor osis, and
alses«hanpmed d@hag@dgbs campoinds of thetpsgsent 1%ve§9q{bcra6 Frary apgpﬁ%tﬂ@to for

example, aebet Tilar uged’f QG 1EHE SRSt & Shidde St niHRRGt dfU@ministration of the
: SRR & "y

per andr o d
compoufid gt leatth e(nﬂ@é)ﬁ)ltloanf@hepqa‘egg%g %q@gqeg@f%{%@%é&bmg ghy¥101an The

Proportlglbﬂrt cggientrgeotnho?gﬁﬂgéﬁuﬂﬁ ggtlhggﬂr\;p&gﬁg/% ﬁﬁﬁéﬁrlﬁt&?ﬁf\%ﬁﬁposmm can vary
dependlﬂbwdﬁaﬁﬂuﬂ)emﬁlfdtoyoramgkgémg5q)sgg05 a}pqmlc%ls Ef:élstmé fe-g., hy%rophobwﬁy),

and the S orA tmllr(ljlglrathgl? rF%P];X iple ﬁfé%mﬁ&ﬁ@g bf‘iﬁ@‘irﬁ/enﬁdﬁfban be prov1ded in an
?

on can be i'n In further N
aqueousﬂ'lﬂiybhot(bglcdf bufﬁah scbmttanvgntamm@saio@#tcﬂﬂe%#h?a‘i Hege 2o f’#}%‘e Wnbound for

on
parenteﬁ(‘}ggirﬂpqt%b Ogg ?}{P%?a hgse @%’1%6@{}"? \élloglf%ﬁu%/?hg?% gos‘iﬂfg“t 1 g/kg of body
weight Pdriidy. g s@h€embudirnens, the dobperanget is ﬁ‘meabplptéls(érfflg/kgﬁpe?%?}ltowo mg/kg
of bodyasgglglgleprgf E :ﬂ‘x? ﬁgsage? }sri%?lg 18 fdeﬂeﬁ@@ﬂ S v%rlgdl&ec@stﬁe Nt%pe and extent of

express
progresﬁ&a gpthe lisedse dir dzasles tlasns/g@ll headd smtqslrp%ghqopa‘yqlqug,ar Gptient, the relative
blOlOglw}l, rfrégcfagh :qr% I: ctgm%o Mg éele%lteldd?o RistioRro? tﬁ@texlnbféhtt egdti® route of

car di ovascul ar, renal %‘
adminidtffidra mttme)dopmtchm b® gxt@golgtgd; ﬁoggdop@@monq;eaqqrw erlveg om in vitro

cl erosis, arteriosclerosis, coronary arter
y
manm@l@@%i StY¥PBibosi s, angina, peripheral vascul ar

dr I&&ﬁﬁ@ouﬂd&&f tileainvantibi cafaatenges fosmylaied in a%lppaé]ioa ézmh one or more
addltloa%i gFtllVﬁ Bgﬁélgﬁtse LDAG T, Q4 Ol}cﬁldggl%l Flﬁrlgé(c%{lt'ldal s such 1 Kl&dwral agents,

perc esterolema
antibodies, immune suppressants antl—lnﬂammatory agents and the like.

Labeled Compounds and Assay Methods

Another aspect of the present invention relates to radio-labeled compounds of the invention
that would be useful not only in radio-imaging but also in assays, both in vitro and in vivo, for
localizing and quantitating the enzyme in tissue samples, including human, and for identifying ligands
by inhibition binding of a radio-labeled compound. Accordingly, the present invention includes
enzyme assays that contain such radio-labeled compounds.

The present invention further includes isotopically-labeled compounds of the invention. An
“isotopically” or “radio-labeled” compound is a compound of the invention where one or more atoms

are replaced or substituted by an atom having an atomic mass or mass number different from the
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hypertriglyceridem a, and those associated with type 1
di abetes, type 2 di abetes, obesity nmetabolic syndrone,
WO n@alona349 esi st ance and general al dost er one- r ePEr/8682005/022411
target organ damage. As used herein, the term"cell"”
is meant to refer to a cell that is in vitro, ex vivg
atomic ngfss lof ﬂtdalsb/ Gundber syicalle nfowdi e mare §ire.- exatyrpllsp og@rtingyq y Suitable
i be part of a tissue .sanpl ' . ;
radionuclidgs. &ab@a%gmqa% A8 ngguenﬁéggﬁﬁgﬁtsg@mé‘%ﬂflﬂ{ S??Fz But are not
limited tC' {als6 avritles aaDcfet Heuteniven),CBI (Rlse writtert & T 94 HEHR), 'c, ®c, Mc, PN,
157 15 adi FENES 36,8 M2, N73%I Vi6 CBLL 1815 12 ©Flahg Bivi ' . :
N, Ogﬁga%’gﬁ S cr@’as]l')’ra %ﬁ’m%f .b*’n Izo?ré Eﬁa%%dil'rrejr?tgsrédibrﬁghde that s
incorporatd ih thesinstantaadipdrbyleé ,cplapqmdﬂ;wé]a@qpendc@} the specffisy %{pé@f)@ of that
radio-lab?nlgcg rcglgp?ﬁ%(r;l c %rl exadibrs, o Y v%ereeéﬁor ABeling fhdN&InBetition assays,
e co acn?g refers to the bri ngi ng t oget her
compound$ thatigleazpdrael ‘mpiet s iln An S or willrggnasgilyt Rerpest u?ﬁ'ﬂi for radio-
.. VIVO Syskem. h]rugxapphersy, ¢ Thi W cch Heok
imaging %H?ﬁ‘%‘@ i ?’h Fa gb nﬁ’ouggi lgf B%’h«ew?’ﬁv%‘:n‘??logﬁ %}ﬁyl buel dnéds% th :
Itaggmﬁnegtc{joattpnm Gfadia-latsied S “lgbelechgorposaEnts BRRLg et has
incorpora}te%%gajsp 0 Ievrlagligalcligé’. R LR Nmboditfehts A% AJBHIBARe isR1Ettd filom the
: %S v;le]iuts as, slfor exanpl e, introducing a
group coRsitp@ONtH, 61C, PHie*BrueiBion into a sanple containing a

el | ul ar ., or Aurl {1 &d:or SRahtdpeinfOtkadidéopolmts abe dppli
\ licable t
BIESE g’ﬁ%‘?rfq'e ' Rg_rhsrg%l%rgr .eiI%, PThe te%m Vi dl??l Por
compouriddaf ihe itvetition sadlare wel kodvemigéedly, refers to any animal,
}r&n galélgﬁ)tqllgge%dn%gﬁ‘{?éu%d bf G rh%hﬂonmc&?aber @deqd, imOtan@dreening assay to
0 , rabbits, dogs, cats, swine, cattle, shee
identify/beil@escompounds. Tegeesa] tams, aruayely pindreaizesr jdomiiiedrompgund (i.e., test

used herein, the. . " i RO :
o 5P P55 I S Lo o o
inventiop hatteameyihd. c Abcadiagly, thiabili ofcd fest REOMIdOF9PPsE Vgh the radio-

medi ci | ,.r j - Y ;
S
labeled %%9&08?41 f%% tﬁllrn%ﬁg f&qlﬁeﬁ%ﬂtz&ﬂ% 612&%‘:1% ?dr%%te%ﬁ&%d}j&gd@ge fglgllrt}i S g? :
veterinarian, nedical doctor or other clinician, which

Kits i ncl udes one or nore of the followng: (1) preventing

the disease; for exanple, preventing a disease
(e gicsénomventiodl also intdrdes phagmackisRhAiE WaFTulnfi SFATGPIg dn the treatment

redi sp o.the di L i .
L e
referredStorRiaimhinh dggludef ore e miire eargengrh PNIFNIAE 2 W@rwgﬁiﬁgle@mposition

comprisglligg%ﬁ%@ﬁ%ﬁ%@&%ﬁ%&?@g%g %nogét%gﬁgggxg é)? )%Hggf;r\fegfi&i ®fch kits can further
include/¥f !ﬂ%ﬁﬂed,_mnd efinare dfywpdo® cdiebane phamplgggglnki’bmgents, such as, for
examplégzlarrlt%ig%r%, §/i ﬂrlgggrgr%l/c%? gﬂarf.ngd’eﬁ@ééh?EécEéfablpé/a?ﬁé'rﬁ, RAdiSRNEcht)ners, etc.,
as will be readily apparent to those skilled in the art. Instructions, either as inserts or as labels,
indicating quantities of the components to be administered, guidelines for administration, and/or
guidelines for mixing the components, can also be included in the kit.

The invention will be described in greater detail by way of specific examples. The following
examples are offered for illustrative purposes, and are not intended to limit the invention in any
manner. Those of skill in the art will readily recognize a variety of noncritical parameters which can
be changed or modified to yield essentially the same results. The compounds of the example section

were found to be inhibitors or antagonists of 11BHSD1 or MR according to one or more of the assays

provided herein.
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syndronme (PCOS); (2) inhibiting the disease; for
exanple, inhibiting a disease, condition or disorder
w0 nooat0d3ndi vi dual who i s experiencing or di splegi/mgonsre22411

pat hol ogy or synptomatol ogy of the disease, condition

or disorder (i.e., arresting further devel opnent of
EXAMPLRES pat hol ogy and/ or synptonatology) such as

i nhi biting the devel oprgy P{ nmet abol i ¢ syndrone,

hypert ensi on, obesrty, |n33 n resrstance

hyper gl yceni a, hy{ |de51a e 2 di abet es,
andr ogen excess (h| i s nmenst r ual |rregular|ty,
hyper andr ogeni sn) or Yol vys I C o y syndrone (PCOS),

stabilizing viral load i‘n th. ca of avira
infection; and (3) aneliorating the di sease
{(15)-2- [éa(érrﬁiﬂltt;‘@ml)-rzdﬂ%t yln@pan@rllsb&é "‘e%‘Wg‘F?‘F‘%%‘“QF“‘ ’ylpm‘ﬁha“‘)l

é&; ﬁ% Rdj ¥4 SURIDNER B0 lhoB W8 hiRA & Hébhdtion df B Qawmgropln@yl)-z-

i gy or synptomat ol ogy of the di sease, %8 |00 el
methylpmparﬂicsaardcxéﬁO (L, ®25 MrigJ&YE; %gim(ﬂ);atﬁgf t{@lﬂqy@g bé{ 91181>n of N-methy
morpholi (A ST ﬁéeyrﬂé}r'u&srgvgp sé‘rredd CE-PAS {‘Qn{@ %he%eéf 85liioh O (15)-1,2,3,4-

hyper ensi on y, insulin
tetrahydlg)?s%lllﬁﬁcﬁﬁcleylmgﬂﬁ@rﬁﬂ Gh memrmo Ty, 9625 MpmdéMFaSO oB was added. The

| abetes, andro hirsutis t 0, and diluted
oo bt 051 SO b BT RTINS R 50, v

with DMS’@‘H 1OPEES)esulfihig ls&mrnl W pUriﬁadl biquia HARLEHe affaglkthgfdesired
vrral |nfect|on Phar ceut

F t )
product DO sage FéFne- Wéﬁh]@ﬁ}'ﬁ}l dz met !BBTQP?PE@ utzl"aSCAa egghy%ﬂ)%oqulnolm-l

medh&@Fﬁ%ﬂﬂ@ N@.*Egpﬂukaﬁm can be admnistered in the form
armaceuti cal conpositions. These conpositions can
be prepared in a mnner well known in the

pharmaceutical art, andggamdplee admi nistered by a
vari ety of routesCIdepending upon whet her | ocal or
g~dusi red and upon the area to be

system c treat nent” s
treated. Adm nistrat aybe L opigal (including
ophthal m c and to nucons ji ncI udi ng
i ntranasal, vaginal and recta LXery), pul nonary

i.nhal ati on or ers or

2-[2- (4'&%'|l‘tfgblre§‘yl)‘2rf8?th Pﬁ"d’aw‘h%gu ftgie?ﬁ}ld?ﬁts tug)gcheal
i1y RS, wee progaedimlinggnobetinanadivgens|t) thossdol pmplgr gl CMS:

arenteral. Methods for ocular delivery can include

@&”Dtopf %P16:Hmi ni st rati on (eye drops), subconjunctival,
periocul ar or intravitreal

Example 3

Cl o
N )
| =
6-[2-(4-Chlorophenyl)-2-methylpropanoyl]-4,5,6,7—tetrahydrothieno[2,3-c] pyridine
This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 320.0/322.0.

Example 4
Cl 0
N
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i njection or introduction by balloon catheter or
ophthalmc inserts surgically placed in the
waeompamstsd val sac. Parenteral adm nistration iPCT/US®85/022411

i ntravenous, intraarterial, subcutaneous,

i ntraperitoneal or intramuscular injection or
3_Pheny111[]fzq?jcgn,;ol?{epjvm}mmlﬁ%ﬂo@hqoy:apij»f;idinat r at hecal o

orintraventricul ar, .adm nistratio .

A e e R R e
GM+EU“Q§¢%QB41U.WHY be, for exanple, by a continuous

per fusi on punp. Pharmaceutical conpositions and

formul ations for topical admnistration may include

transder mal patches, oiExangphtS, | otions, creans, gels,

drops, suppositeyies, sprays, |iquids and powders.

Conventi onal phar ti Al carriers, aqueous, powder

or oily bases, thi eht he |i ke may be

necessary or desirable. i pyention al so includes

phar maceuti cal conpositions cqntain, as the

active ingredient, one or 2 conpounds of the

i nvention above in combination w tfone or nore
1'-[2-(4-BRRLSFHe R 2 GRdthyipRpaRBAIak-gibgarospies[indenc-2 piperiding

conpositions of t ge invention, the, at%'ilg)!%fo ngredi efkbms:

This gappsiopnd Vg5 METREERG U5iPe Arossiuies E’i“%‘igg At “drT uted by an
@&qﬂ+gﬁggph¢@§.or enclosed within such a carrier in the

formof, for exanple, a capsule, sachet, paper, or

ot her contai ner. When the excipient serves as a

diluent, it can be a sokkflmpleém -solid, or |iquid

materi al, which gts as a vehicle, carrier or medium

for the active ingngd int.OThus, t he conpositions can

be in the formof tafl&ts o,}L%/fpomders, | ozenges,
sachets, cachets, eliXxirA spensi ons, enul sions,

sol utions, syrups, aerosols Na swiid or in a liquid
medi un), oi ntnments cont ai ni ng, fanpl e, up to 10 %
by wei ght of the active conpound, 30ft and hard
2-Meth -*-Eﬁér&l-@-Tﬁw&lﬁ&opﬁéiﬁl)ﬁzslhétﬂyllpﬁmansﬁlﬁﬁpdr&zinm jectable
0

tions, and steril e packaged powder I L epaf | .
hisop BV R PrepHE LG FiorSRBTIBRE & SRS T T el Lo

(M+}D+p_19§/7i_1q§59t_1he appropriate particle size prior to
conbining with the other ingredients. If the active
compound is substantially insoluble, it can be nmlled
to a particle size of | axampken 200 nesh. |f the
active conpound ia substantially water soluble, the
particle size can beag) usPed by mlling to provide a
substantial ly unifong i sty bwi =N the formul ation,
e.g. about 40 nesh. Sone - ui table
exci pients include |actose, d S sucr ose,
sorbitol, mannitol

2-[2-(4—Chlorophenyl)-2-methylpropanoyl]-2,3,3a,4,5,9b-hexahydro-1H-benzo[e]isoindole
This compound was prepared using procedures analogous to those for example 1. LCMS:

(M+H)" = 354.1/356.0.

Example 8
Cl o F
-0
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starches, gum acaci a, cal ci um phosphate, al gi nates,
tragacanth, gelatin, calciumsilicate,

wo@soe3yst al | i ne cel | ul ose, pol yvi nyl pyrrol i dBerEpS2005/022411
cellul ose, water, syrup, and nethyl cellul ose. The
formul ations can additionally include: |ubricating

3-(3- Flu@ﬁﬁ)ﬁB@l}sﬂE2|3(430‘hldrai)l£bnyl}ﬁgﬂﬁ:ﬁylljﬂ‘lpﬁh@ﬂ]lp&tmlldland m ner al

; t ents;. enul s in
B rrpoui Wearry aeneseint prae e T ERESyfble 1 LoV
(M+H)" Pr3apyhshy.dr oxy- benzoat es; smeetenlng agents; and
flavoring agents. The conpositions of the invention
can be fornul ated so as to provide quick, sustained or
del ayed rel ease of the Begimple9i ngredi ent after
adnmi ni stration tq,the patlent by enpl oyi ng procedures

known in the art. onp Qsi tions ean be formul at ed
in a unit dosage forw ‘ea » ontai ning from
about 5 to about 100 ngy, /wor¢ usuallly about 10 to

about 30 ng, of the active ingred The term "unit
dosage forns" refers to physicall~ i screte units
suitabl e as unitary dosages fo

11-[2-(4e@Horophenhed- motha b ppanar -~ Bomiral ZrF?eﬂé" af%uﬁ% elfyé“"‘ﬁ‘“i d-one
gﬁ&ﬁ%fnba/unefwa@ﬁkba&@d AsRieerbcRiureainalopat ecthose fpraeuple 1tHEMS:

esired therapeutic effect, in association wwth a

(M+H)'sti3 10478 -9 har naceut i cal ex0|p|ent The active conpound
can be effective over apwafifled®dsage range and is
generally admi nistered in a phargmceutically effective

amount. It will be understapd, zhowever, that the
anmount of the conpound gct . adi ni stered will
usual ly be determ y Ny si , according to the
rel evant ci rcunst an i ncl udi condition to be
treated, the chosen rou j On . 1t
() 202 e 2D wwﬁ 1y RV A Bty Dihetpanol
Step 1. VRIDONSRIPE2-Ihenithid)pripimadte pat i ent, the severity of
the patient's synptons, and the |ike. For preparing

solid conpositions such as, tab ets, the principa

active ingredient is i phar maceuti ca
excipient to forma § . p e ornulatlon conposi tion
cont ai ni ng a honobgenevd '

m xture of a conpound of the
pé?ﬁlﬁﬁ‘ h}(ﬂrﬂé{ PEto4 AnindEd, 1.8 817! 1nrﬁm519 wtahﬁspended in DMF (20 mL) and

t t
el e s o by G Spee BTRSE I G B ) v

o ] $8rrinB 2 107HEin GONTT) HettyDRdATRIBKSE. mamnewb foynol) was
amkdgﬁﬁgﬁﬁgEQQ ?ﬁ%%ﬂe ua?li effgctlve unit daq

ag
added shinplvisasat 026} dhe reapmqn| WIXHRYY W@%ﬁtgmdeag rt em:pggﬁg ﬁ vxgls quenched by the
addltlcgn oqf \%tgfuin@tﬁt@ﬁc' ﬁﬁgﬁﬁﬂrll%ﬁ)g'avfedﬁml 19t disslRe tall dodsg ehe layers were

of the described above containing.from.for
separaenaﬁwl @gan®. laver Ban ot ovspieigs tereh éncf;@fl?%aﬁgﬁ&s E}Sg{‘f was flash
chromatogrta&%d (silica, hexanes:ether, 2:1) to provide the desired product (2.25 g, 90.7% yield).

Step 2. 2-Methyl-2-(phenylthio)propanoic acid

0.
e
Methyl 2-methyl-2-(phenylthio)propanoate (1.126 g, 5.35 mmol) was dissolved in THF (15
mL) and methanol (5 mL). That solution was treated with an aqueous solution of lithium hydroxide

monohydrate (1.12 g, 26.8 mmol in 5 mL of water). The reaction mixture was stirred at rt overnight.

The volatiles were removed and the remaining aqueous solution was acidified with a 1 N HCl solution
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MgSOq, g&;erach a%fogpqngaﬁeg to Prov

97.1% yidlidgi ntegration in the stomach and pernmt the inner

6-[2-Methyh:fRhegyithi Pmd’awéfﬁ%

present invention. The tablets or pills of the present
i nvention can be coated or otherw se conpounded to

w@e@vioa34a dosage form affordi ng the advant ageP@f/US2005/022411

prolonged action. For exanple, the tablet or pill can
conpri se an inner dosage and an outer dosage

to pH 2. mm@mm wad Bdel ahd &re mmvgem Reptakatedf Fherpigania fayehyay diisd over

the former V\thcé)enpe%n&m& lﬁa'ﬂ:lcp% £ QRAE 81RI(1.020 g,

Serves tO resi st

component to pass intact into the duodenumor to be
del ayed in release. A variety of materials can be used

Step 3. for such enteric layers or coatings, such materials

|nc udi ng a nunber Qg r Hehotd f6F eha@pleOf LCMS:
p%og@pggp%pgﬁgu 3#*%%?@%? 5%2§Q3h3||ac aggtyl

M+H)" abqpmol and cel lul ose acetate. The liquid forms in

whi ch the conmpounds and conpositions of the present

i nvention can be incorporated for adm nistration
orally or by injectionEsagipldd aqueous sol utions,
suitably flavored syrups, @queous or oil suspensions,

and fl avored enuIS|ons§M bI oi Il s such as
cottonseed oil, s: oi |, or peanut
oil, as well as eI phar maceuti ca

vehi cl es. Conposi tions for atlon or insufflation

2-[2- MathudJth(dbelS’dfhmnl‘en%‘ma{Hd’%ﬁﬁ‘é@i” ésofl\’f“?}ﬁ'gr maceutical |y

USusRie peScBdiisGnslogone Rt those Gor Examplarl 8LCMS:
g?@%ﬁgkgﬁgéﬂgﬁﬁer; %Fhe l'iquid or solid conpositions

a%+H)ﬁﬁM2@bntaln SU|tabIe phar maceuti cal |y acceptabl e

exci pients as described supra. In sone enbodi nents,
the conpositions are adn1n|st ed by the oral or nasa
respiratory route for E%PPS systemc effect.
Conpositions in can be neb i zed by use of inert

gases. Nebulized sol e kreathed directly
fromthe nebuI|Z|n N the n buI|Z|ng devi ce
can be attached to ace nas intermttent

positive SRR b %7”19& beﬂfeno[&stéﬂwn%ne
bhpos i ons can beée ‘adm ni ﬁ{ngﬁ

oriad doynp@lind Vs kdpyrell nong precddures anafrigews telB10pS F E’é%‘?é’
fornmulation in an appropriate manner. The anount of

@&”Dcoﬁﬁ%%nd or conposition adm nistered to a patient wll

vary dependi ng upon what is being adm nistered, the
pur pose of the adninist&g&hgﬁqssuch as prophylaxis or
t herapy, the state

o

3-Phenyl—1-[2-methyl-2-(phenylthio)propanoyl] piperidine

This compound was prepared using procedures analogous to those for Example 10. LCMS:

(M+H)" = 340.1.

Example 14

Oy,
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of the patient, the manner of adm nistration, and the
like. In therapeutic applications, conpositions can be
w@cdisnistered to a patient already suffering fPONUS2005/022411
di sease in an anmpunt sufficient to cure or at | east
partially arrest the synptons of the disease and its
1'- [2-M&me(pﬁatymg§pmEﬁﬂogqtuyahmqsrmnﬂkneenaﬁannlercmwwcé
sease conditi.on bein M+E)* =
This confRg A PP AP DEHTR BB 31 st e e - LSis: (b
366.1. factors such as the severlty of the disease, the age,

wei ght and general condition of the patient, and the
i ke. The conpositions adm nistered to a patient can
be in the form of phar mseepld dal conpositions

descri bed above. These cogpositions can be sterilized

by conventi onal sterll za |on te hni ques, or nmay be
sterile flltered |ons can be packaged

for use as is, |I|z ophilized

preparation belng conblned Wit h rile aqueous
carrier prior to adm nistration. pH of the
conmpoun Rk between 3 and

2- Meth![‘ll'PlFFB?’ﬂ“'g'Eg@\yg%l(@ e Ylw' ?g?dalnéy@n%érﬁost pr ef er apl ig S.
fma orpdund Suas pepared Usingerasadiaesanalogbus krathosgder Fopmple P (M

f%qe foregoi ng excipients, carriers, or stabilizers
(NH*DVM? result in the formation of pharnaceutical salts.

The therapeutic dosage of the conpounds of the present

i nvention can vary ac_coEgArﬁg for exanple, the
particul ar use for whic treatnent is made, the

manner of adm nistration t he conpound, the health
and condition of the p8tjenf—and/The judgment of the
prescri bi ng physi . e Qroporn\i ogh or concentration
of a conpound of th& inventi ona phar rraceuti cal

conmposition can vary dependi ng upon a_nunb I
2-[2-ME@@L-DAshenyithiojpromgnods 238245190 eé%hydé‘?réﬂélﬁ‘é‘f[ﬂé‘t”l“gg €
Ao Bose for example 10. LCMS:
éﬁﬁ?ﬁ?ﬁmxn'&gng&kgyhéi Ig&gmkgﬁé(%bnpounds of tﬁe
(M+H)f a8énti on can be provided in an aqueous physi ol ogi cal
buf fer solution containing about 0.1 to about 10% w v
of the conpound for parenteral adm nstration. Sone
typi cal dose ranges are Bxamwleabout 1 ng/ kg to about 1

g/ kg of body wei ght per d . I'n sonme Fenbodi nents, the
dose range is fronlabo 01 ng/ o about 100 ng/kg
of body wei ght per l.y likely to depend
on such variables ent of
progression of the olsease or dlsorder t he over al

3-(3-Fhﬁa$1ilianﬂ) a{[m-mediyl-ﬂﬂehqyahhmh\ypmnob‘bﬂyr%'ﬂ‘“et he rel ative

bi | cal R SRRAMBEDUS & th6sk €8t example 10. LCMS:
gﬁ 83 o%%% b& eaggglgleﬁt and ?15 route of
(M+H)" = 344.0.

Example 18
o)
R

1'-[2-Methyl—2-(phenylthio)propanoyl]-3H—spiro[2-benzofuran-1,3‘-pyrrolidin]-3-one
This compound was prepared using procedures analogous to those for example 10. LCMS:

(M+H)" = 368.0.
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adm ni stration. Effective doses can be extrapol at ed
from dose-response curves derived fromin vitro or

wapiogmb23npdel test systens. The conmpounds of tPET/US2005/022411

i nvention can also be fornmulated in conbination with
one or nore additional active ingredients which can

i ncl ude any phar maceut ggahplagent such as anti-vira
agents, anti bodi es,._i mmune suppressants,

anti-infl ammtorynts and the like. Label ed
Conmpounds and Ass&y N hods A@d?%er aspect of the
present invention r o Eadi o-1 abel ed conpounds
of the invention that Woxl dNJe ul not only in
radi o-i magi ng but al so ¥n\>assa oth invitro and in
vivo, for localizing and quantitati t he enzyne

((1S)-2- {m[(szsomommyw)shm]-hmetlmﬂrgpmm&ﬂ; ,saﬁ&%raaydwo&@m"mlyr Iy
| i gands by inhibition binding of a radio-1abel ed
yl)meth ﬁ,p

ound. Accordingly, the present invention inc

S .
Biig yompoasd ays ptehaed vorg progpdsige ANAlRIFHL| %S&f@rdexampﬂ It Loms:

The present invention further includes
(M) gg?@g?gally | abel ed conmpounds of the invention. An

"isotoplcally" or "radi o-1abel ed" compound is a

conpound of the inventi ¢ One or nore atons are
repl aced or substitute y ‘an atom havi ng an atom c
mass or mass numnb {fferent fromthell atom c mass
or mass nunber ty ly found in nature (i.e.
natural |y occurring). Suitgble radionuclides that may
be incorporated in €b N present invention
include but are not limfed mg:ﬂi:gklso witten as D
for deuterium, 3H (also wit T for tritiunm,

10 2-{2- [(ﬂ%@ro%g%lﬂh‘@%%%ém‘}r éémno ,2,31££étrah5hﬁ@isoqﬁﬁqlir@58

15

20

]I@Iﬂcompm@dmaprgﬁgeq ?S&’@ Fg ur?sgn ogci,% rtﬁgsrea%xzeglimﬁi@q LCMS:

M 4*D411 62ladi o- 1 abel ed conpounds wi | | depend on the

specific application of that radio-|abel ed conmpound.
For exanple, for in vitro receptor |abeling and
conpetition assays, comggadipie2ihat incorporate 3H,

14C, 82Br, 1251 , 1311, 35S or will generally be nost
useful . For radioi ng applications 11C, 18F, 1251,
1231, 1241, 1311, ~ 768y or 77Br will generally be
nost useful. It is denstopd that a "radi o-|abel ed "
or "l abel ed corrpounoGI i 8 that has O

i ncorporated at |east on pde. In sone

enbodi nents the radionuclide is selected from

6-{2-[(2- -Chlorobenzyl)thio]-2-methylpropanoyl}-4, 5,6 7-tetrahydroth1eno[2 3 c]pyrldme

This compound was prepared using procedures analogous to those for example 10. LCMS:

(M+H)" = 366.0/368.0.

Example 22

0

N

3-Phenyl-1-{2- [(2-chlorobenzyl)thio]-2-methylpropanoyl}piperidine

This compound was prepared using procedures analogous to those for example 10. LCMS:

(M+H)" = 388.0/390.0.
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group consisting of 3H, 14C, 1251 , 35S and 82Br.
Synthetic nethods for incorporating radio-isotopes

WO pao6/0a23gani ¢ conpounds are applicable to conpPCIUS200$/022411
the invention and are well known in the art. A
radi o- | abel ed conpound of the invention can be used in
a screening assay to 5 identify/evaluate conpounds. In
general ternms, a newy ntp ized or identified
conmpound (i.e., test c g? can be eval uated for
its ability to refiuge bindi ng of the radio-1abel ed
conpound of the !dl;ntion to the enzyne. Accordingly,
the ability of a tféstycofpound to conpete with the
radi o | abel ed conmyung._f ~qdi ng to the enzyne
directly correlates to/I\ts g affinity. "0 Kits
The present invention also s\\phar maceuti ca
kits useful, for exanple, in th at ment  or
prevention of | I bHSD -associ at &d”’di seases or

1'-{2- [(ﬂbﬁﬁ?ﬁﬁhﬁl)tﬂbﬁ@hkmylﬂhmyga Bditly driokysiro[idewsa; & spiperidine

referred to herein which includ MS:
; e R e T T

GM+H)Qanmpg5Qg a therapeutically effective amount of a
conmpound of the invention. Such kits can further 5
include, if desired, one or nore of various
conventi onal pharnaceuttxwﬁmk24 conponents, such as,
for exanple, contaigers with one or nore
pharmaceutical ly ptable carriers, additiona
containers, etc. {1l be readily apparent to those

skilled in the art I ngtructi ons, either as inserts or
Egé%i | of the conponents to

as | abel s, |nd|catﬁ%g
be adm ni stered, guidel ¥nes kg;Nad ini stration, and/or
gui del i nes for nixing t he conponsﬁjij can al so be

included in the kit. 0 The invent w Il be described

in greater detail The
10 2-Mebibonvig- @lnHesevetrab i i pronp SR Fine,
PE{iPOp undidd pdpBred @dingd proeddeslartatngbusrd thosenfier ¢xapelet I0oRCMS:
i n any nanner. Fhose of skill in the art will readily
(NH%Dre66§&@Q%0a variety of noncritical parameters which
can be changed or nodified to yield essentially the
sane results. The corrpo:i%{Ia gf the exanpl e section
were found to be inhibi WPy ant agoni sts of 11 bHSD

or MR according t e or nore of the assays 5
provi ded herein. LES
0o
Cl S%N@

15 o
2- {2-[(2-Chlorobenzyl)thio]-2-methylpropanoyl}-2,3,3a,4,5,9b-hexahydro-lH—benzo[e]lsomdole
This compound was prepared using procedures analogous to those for example 10. LCMS:
(M+H)" = 400.0/402.1.
20 Example 26
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Exanmple 1
{(I'S)-2-[2-(4-Cnhl orophenyl) - 2-net hyl propanoyl ]-1,2, 3,4
WO t@bedsydr oi soqui nolin-I-yl}nmet hanol BOP ( 200P@i/pSD2622411
Min DVMF, 50 nmol) was added to a solution of the
2- (4-chl orophenyl)-2- nethyl propanoic acid (200 ni,
3-(3- Flu&o@lﬁen Jlt{z%hl&ﬁbmml)thmquz xﬁHEhylpmplam}PYb‘;ﬂh i@di tion of

h | .
Télts cm&p?lgl'd VYI?S ﬁ:?)ﬂlegl Pﬁq‘&?r%cn}; £ atnal%ﬁ(ms ?{{is% fé\q& Sple r1() aEMms:

(MHH)* £ $d2rgxdpady. oi soqui nol i n-1-yl met hanol in DVF (200 nL

0.25 Min DM, 50 mmol) was added. The resulting

m xture was stirred at RT for 3 h, and then was

adj usted by TFA to PH Examfle 2and diluted wi th DVSO
(1100 nL). The resylting solution was purified by
prep.-HPLC to aff[o t he desired product

((1'S)-2-12-(4- chl.~»--enykg-z-nﬁthylpropanoyl]-l,2,3,4
-tetrahydroi soqui ng i ng 1 y! . LCVB: (MFFT) + =
344. 0/ 346. 0. N
2-[2-(4-Chl or ophenyl ) - 2~ gpapoyl ] -1, 2, 3,4-tetra
hydr oi soqui nol i ne This conpound prepared using
procedures anal ogous to those for~exanple 1. LCVE:
(MrH) + = 314. 0/316 0. Exanple 3

o e i e

Yk @&nlﬁfuﬁ@ %Mﬁ@ﬁaraﬂaing pasdutres ahdloges fodhosg foxrepareplg 10. LCMS:

10 (NHH)3?ﬁ6@Mg§Q 0. 3 Phenyl-l-[2 (4-chlor ophenyl ) - 2- met hyl pr o

15

20

panoyl ] pi peridi ne This conpound was prepared using
procedur es anal ogous to tho§e2§or exanple 1. LCMVS:
(N%kb+ 342. 0/ 344. 1.

-[ 2- (4- Chl orophenyl ) - 2- net hyl propanoyl ] -1, 3-di hydr os
piro[indene 2,4 - piperidinq5 Thi s conmpound was
prepared using procedures alogous to those for
exanple 1. LCVB: (A9 O
2- Met hyl -1 - phenyl
[ 2- (4- chl or ophepy - net hyl pro pi perazi ne This
conmpound was pllepared usi ng proced anal ogous to
those for exannle 1. LCMS:

4-[1,1-Dimethyl—2-0x0-2-(3-oxo-1’H,3H-spiro[2-benzofuran—1,3’-pyrrolidin]-1’-
yl)ethoxy]benzonitrile
Step 1: Ethyl 2-(4-cyanophenoxy)-2-methylpropanoate

Jogag

4-Hydroxybenzoic acid nitrile (1. 00 g, 8.39 mmol) was dissolved in dry acetone (32 mL) and
treated with potassium carbonate (3.48 g, 25.2 mmol). The reaction mixture was stirred at ambient
temperature for 30 minutes and then propanoic acid, 2-bromo-2-methyl-, ethyl ester (3.70 mL, 25.2
mmol) was added. The reaction mixture was stirred under refluxing for 16 hours. Then, it was brought
to ambient temperature, poured into water and extracted with dichloromethane. The organic layer was

dried over magnesium sulfate, filtered and concentrated. The residue was flash chromatographed
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(MrH) + = 357.1/359.1. Exanple 7
2-[ 2-(4-Chl or ophenyl) - 2- et hyl propanoyl ] -2, 3, 3a, 4, 5, 9b
WO h@xabsdy o- | H- benzo[ e] i soi ndol e Thi s conpoundP@EES2005/022411

prepared using procedures anal ogous to those for

exanple 1. LCVMS: (MHH) + =
(silica, B&4nes BT Bacota®, 9:310-6:1 60 Sphiorpydvyde|thq title(comppynsiras giseleyipss of (0.918
o, 46.9% {fJy! propanoyl ] pyrrolidine This conpound was
’ prepared using procedures anal ogous to those for

exanple 1. LCMsS: (MH)+ = 346. 0/ 348. 0.

Y - I hyl pr opanoyl ] - 3H spiro

Step 2 %é?%%%zé?g%k ZQRQQ%% Fg?p] - one Thls conpgund was
prepared using procedures anal ogous to those for
exanple 1. LCMS: (M+H) @Q. 72.0. Exanple 10
((1S)-2-[2-Methyl -2-( [th )pﬁdpanoyl]-l 2,3,4-tet
r ahydr oi soqui nol i n-1 A @t hanol Step 1. thhyl
2- met hyl - 2- (phenyl gfhi o) pr opanoat e Sodi um hydri de (60%
|n m neral oil, 1. g, 27.1 mmol ) was suspended in

(20 n and c to 0 SQ

nFé’f“Hy? Apﬂ@ﬂ%ﬂh{e‘?ﬂ’% kU {péop(a?oages (%éolf 00 Ofl) H/aﬁ-'_chl_ssolved in
tetrahy&réﬂurMS @ddﬁdhanba(waﬁnpm i@dated Vith a,érﬁlh’écrn sﬁ fithiuinnlyydroxide,
B0 X IO X o
temper&tgﬂe ok & elighd Tlid vodatidsWegdemoVdd unds refuenighesurbynd theremammg aqueous
niof LS Rl 1 0500 R Bl A9l lrs wor
separatdd) €rh® btga,aﬂlb GayeBWeY diédSovell ngshehve sulfdSGltered ahd emeehtated to provide

concen e £ s. flash chromat ographed
me“ﬂ?§WMP%%{“ﬁe&gﬁ3gm(é %%?%giw@ %% provi de thegdegrred

groduct (2.25 g, 90. 796y|eld) Step 2,

- Met pheny) t hi

Step 3.‘2{-&@4%%}'6@ -%—m;]o 2—&.%’- g%’igfr{g% gja?e Z ’1’”"_”[%1 gyrr%lzdérg ol )
yDﬂhdﬁ?aﬂ@ﬁﬁMJved in THF (15 nL) and nethanol (5 nL). That

S i on _was reat wi th an. f

bR e o 2P 1L o 19 YP Rablaissotveg in DMF
(1.9 mith- agef trdtddddewith BOReresgeac(0i 108 gnD 234l nmo@as\ﬂst stirriegl foat10rrhinutes, 3H-
spiro[2gl¥e%£o%rgrt1]- ;3°-pyrrolidin]-3-one hydrochloride (0.048 g, 0.214 mmol) was added followed

by N,N-diisopropylethylamine (0.102 mL, 0.585 mmol). The reaction mixture was stirred at ambient
temperature overnight. It was poured into a saturated sodium bicarbonate solution and extracted with
ethyl acetate. The organic layer was washed successively with water and brine, dried over magnesium
sulfate, filtered and concentrated. The residue was flash chromatographed (silica, hexanes:ethyl
acetate, 1:1 to 1:2 to 1:3) to provide the title compound as an off white solid (0.068 g, 93% yield).
LCMS: m/z 377.1 (M+H)".

Example 29

1’-[2-(4-Chlorophenyl)-2-methylpropanoyl]-3H-spiro[2-benzofuran-1,3’-pyrrolidin]-3-one
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The vol atiles were renoved and the remainin
( ere | aqueous
solution was acidified with a 1N HC solutign5q022411
WO 00p/602349 Et hyl acetate was added and the | ayePGT/WB1085/022411
separated. The organic layer was dried over MySO4
filtered and concentrated to provide the desired ’
ﬁerd?@&%lngsmﬁcw@ [R6pafed Mt éreting @b it fracdd@Os goscBedifty Example 28.
Iﬁ»d&r%égéggqﬁ tggngi The f{nalhconpound was prepared using
: ogous to those for exanple 1. :
(ZNFH) + = 342.0. ™ -V
-[2-Met hyl - 2- (phenyl thi o anoyl]-1,2,3,4-tetrah
0|soq3inoline Thi s congéﬂﬁgﬁ%ﬁs preLaréd’uéing ahydr
procedures anal ogous to thoQe for Exanple 1 :
(MHH) + = 312. 0. o "ple 10 LAk
6- [ 2- Met hyl - 2- (phg [
ot hi eno[ 2, 3- c] pyr e Thi S cag
usi ng procedur @5 and&l ogous to thoseg
LCVS: (M+H) + 3 318.0.

2-$R$2yéél-gﬁ d-thyl-2-(pheny|thio)‘ epanoyl | pi peridin
(11 1B o b L7 Br o B 2 re T O DERRFIRR;L
echod A MIEOIE. ohenyl | -

T idn €ompamd p1sp PRI DE B RO HIA WS r ey ay e
LC““*E%%%gzgﬁﬁﬁ??ufegeghi!O%ﬁ;ﬁpfg ggose for Exanple 10.

0 2- Met hyl -1 - phen i
. . enyl - 4-[ 2-met hyl - 2- (phenyl t hi o) pr opanoy!|
pi perazi ne Thi s conpouniExanssle pt epar ed usi ng progedu¥eL
anal ogous to those for Example 10. LCMS: (MtH) + =

355. 1.
O
N/

{4-[1,1-Dimethyl-2-oxo0-2-(1 "H,3H-spiro[2-benzofuran-1 ,3’-pyrrolidin}-1’-

45, 6, 7-t et rahydr
as prepared
Exanpl e 10.

yl)ethoxy]phenyl}acetonitrile
15 2—[4-(Cyanomethyl)phenoxy]-2-methylpropanoic acid, prepared according to the procedures
described for Example 28, (0.020 g, 0.1 mmol) was dissolved in dichloromethane (0.39 mL) and
treated with BOP reagent (0.040 g, 0.1 mmol). After stirring for 10 minutes, 3H-spiro[2-benzofuran-
1,3’-pyrrolidine] hydrochloride (0.016 g, 0.1 mmol) was added followed by N,N-
diisopropylethylamine (0.040 mL, 0.228 mmol). The reaction mixture was stirred at ambient
20  temperature overnight. Following concentration, the residue was flash chromatographed (silica,

hexanes:ethyl acetate, 1:1 to 1:2) to provide the title compound (0.0125 g, 43.7% yield). LCMS: m/z
377.2 (M+H)".

Example 32

0]
><U\N O O
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Exanpl e 16
2-[ 2- Met hyl - 2- (phenyl t hi o) pr opanoyl | - 2, 3, 3a, 4, 5, 9b- hex
wabydioasiH benzo[ e] i soi ndol e This conpound WasPEI/ERZNB0R2411
usi ng procedures anal ogous to those for exanple 10.
LCVS: (MtH) + = 352. 1. Exanple 17 3-(3-Fl uorophenyl) -
- [2-MetyR2 (- plwitlin22-{Iphervy o hipep oyl b3 piy b [P- hsymfmrarldrs}iﬂ)ﬂlrﬂléln]-?’-
conmpound was prepared using procedures anal ogous to
those for exanple 10. LCMs: (M+H)+ = 344.0. Exanple 18
Step I: IE‘tPa/{EmWylh%erﬂ’ri@phéy{yManmaﬂp@moyl ] - 3H- spi r o[ 2- benzo

one

furan-1,3" -pyrrolidin]-3-one Thig conpound was
prepared usi ng procedures a .Iognus to those for
exanpl e 10. LCVB: ( MrEYRs-568 & Bxanpl e 19
((1'S)-2-{2-[(2-Cnl orok _ 'Io] 2- et hyl pr opanoyl } - |

, 2,3, 4-tetrahydpe
conmpound was prg ¢d usrng procedures anal ogous to
those for examphel. LCVS: (M+H)+ = 390. 0/ 392. 0.

Exanmpl e 20
Zithyl-3-(orempRiieBRI Yo epn s 4001 r lotramgind; of Bxpmpley28 was
dissolved §f &r3hyRER QOGHLRI 4 Bblehtd HaskQiideuittoads TP iepasletdon was added

usi ng procedures a al ggous t hose for e le 1.
successivelys: m ]@’Iﬂég‘lg 0. ééﬁrpl e 8 Xleygp mimol) and

tetrakls@zipl%)enillﬁﬁosgﬂrh@ ﬂﬁﬂﬂrﬂt{(b))(b @}, RomRiddy)| Phcopadnioy |n}1xt41;e5yaﬁ eVacuated
-tetra

R R ST PR TR G FRILA, 8 i

temper@MAHRH €iltdiQd tHe6d¥h:a short silica gel pad (hexanes:ethyl acetate, 3:1 to 1:1). The filtrate
was concentrated and the residue was flash chromatographed (silica, hexanes:ethyl acetate, 6:1 to 4:1

to 2:1 to 1:1) to provide the title compound as a colorless oil (0.352 g, 88.6% yield).

Step 2: 2-Methyl-2-(4-pyridin-2-ylphenoxy)propanoic acid
o
Koo

Ethyl 2-methyl-2-(4-pyridin-2-ylphenoxy)propanoate (0.352 g, 1.23 mmol) was dissolved in

X

P

tetrahydrofuran (15 mL) and methanol (5 mL) and treated with a solution of lithium hydroxide,
monohydrate (0.259 g, 6.17 mmol) in water (5 mL). The reaction mixture was stirred at ambient
temperature overnight. The volatiles were removed under reduced pressure and the remaining aqueous
solution was acidified with a 1 N HCI solution to pH 2. Ethyl acetate was added and the layers were
separated. The organic layer was dried over magnesium sulfate, filtered and concentrated to provide

the title compound as a white solid (0.245 g, 77.2 % yield).

Step 3: 1’-[2-Methyl-2-(4-pyridin-2-ylphenoxy)propanoyl]-3H-spiro[. 2-benzofuran-1,3’-pyrrolidin]-3-

one
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(MrH) + = 366. 0/ 368. 0. Exanple 22
3-Phenyl -1 -{2-[ (2-chl orobenzyl )t hi o] - 2- et hyl pr opanoyl
WO piopm0i3dé ne Thi s conmpound was prepared usi ng PCT/US2005/022411
procedures anal ogous to those for exanple 10. LCMVS:
(N%FD+ = 388. 0/ 390. 0. 22411 Exanple 23
-{2-[(2- Chlorobenzyl)thlo]OZ met hyl propanoyl }-1, 3-d
hydrosp|r0[|ndene 2 -.uf;i%glne This cgnmpound was
prepared usi ng prgedyres Fnal hose for
exanpl e 10. LCNS + 14.10/ . Exanpl e 24
-[ (2-chl or cbe t hi o] - 2- net hyl
hzi ne This conpound repar ed using

procedures a —sgous to those for ex e 10. LQVE:

oy mmo was lSSO ved in
S T G iityp oy BRI AR 0010 6. 0.2 e oo dipoted
DMF (14, Bl Odndhexat ydih BOMedagamt (. ¢ = GAB T étaﬁ% fircf0 himutes,

3H—sp1rﬁ€ B {;tgpa%{}%d @%n%]%%%e ﬂgc[rg%%(ﬁfg? gg@y Sg, tg. 1%%@%0[5 Ofas added

followedZ@Tﬁ b@ﬁﬁ@;ﬁbﬁﬂ&%ﬂlﬁnme (0.061 mL, 0.350 mmol). The reactlon mixture was stirred at
amblentl g%%h%;‘fr oﬁxﬁ?\? y* vaas néO%"ﬁEd( gltocy |36 QRE Nt Bl'cé’r]aor?atd’f&ﬂlhibn and

Nl s COﬂ'pOUﬂd was pr epare dried
extracte&l Siith @thpr achtu Ths o@mat @mastv@ashqqlcﬁggce{s%\felyegg%ﬁqa@r gigl brine, drie

over ma}gneS{ugl %L%@CE ftereg’ r%d géq%?tﬁﬁhg d. BARBh& wds flash chromatographed (silica,

K

groben I 0] - 2- met hyl propang [
hexanesfefifyR adaerez 0f2up drB)lto Brovisly rthedllﬂecﬁoﬁl})o‘gldcﬂﬁ @an 'PEF %’ % m@g g 90%
d was prepared using procedures anal ogous to those for
vield). exanple 10. LCMVS:

LCMS: m/z 429.1 (M+H)".

Example 33

1’-{2-[(4’-Fluorobiphenyl-4-yl)oxy]-2-methylpropanoyl}-SH—spiro[2-benz0furan—1,3’-
pyrrolidin]-3-one
The title compound prepared according to the procedures described for Example 32.

LCMS: m/z 446.1 (M+H)".

Example 34

1°-{2- [(4’-Fluorobiphenyl—4-yl)oxy]-2-methylpropan0yl}-3H-spiro [2-benzofuran-1,3’-
pyrrolidine]
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(MrH) + = 416. 0/ 418. 0. Exanple 28
4-11,1-D net hyl - 2- oxo- 2- (3-oxo0-1"' H, 3H spi ro[ 2- benzof ur
W@reok/0@34pyrrolidin]-1"'- yl)ethoxy] benzonitrilBCBUS®0I022411

Et hyl 2-(4-cyanophenoxy) - 2-net hyl propanoat e

4- Hydr oxybenzoic acid nitrile (1. 00 g, 8.39 nmol) was

ziﬂ(ﬁ’smhe&sﬁpmeaylgar yl)oagpzmmy(ps@amga Zacnd tplem:rrgij efcplding to the

ot assi um car bo

procedufy Sepe e (AP Pec IR dnp L AP Do Ferap s LARARIEhLARe 038
mL) andrﬂéeﬁﬂéa Qﬁth?}ﬁl’ fehedt (0100paN@DEs Mmoo, ARerlstioing for- Waninytes, 3H-spiro[2-

e est er wa -
vonzofuiehgi PrPInet BEoREds PPTLd Dioha e P ade Blloyga by NN
dusoproﬁ%{ﬁ}ﬂ:amﬁb tE(U 038 :mmlacsztdyr cnm%ﬁ‘])‘. 'f}mdmtitoanmlmgrrp@sathé at ambient

oured in er and extragte ?@ﬁﬁ
temperat???e orRjali g 1;{\6 C%§mﬁﬁtﬁ°‘é’d&18vrgsrlmﬁagﬁsg?% %m&gglﬁag 4 (silica,
hexanes feihlyt fEak, and ¢ane en) toairedde b ditle egnmuad (2612 3&h yield). LCMS:
Eﬁiographed(5|llca hexanes: et hyl acetate, 9:1 to

UVZ432@(¥“' 3:1) to provide the title compound as a

colorless oil (0.918 g, 46.9%yield). Step 2

2-(4-Cyanophenoxy)-2-2@%%*{ rgyan0|c aci d Et hyl

2- (4- cyanophenoxy) - 2- ropanoate (0.890 g, 3.82

mol ) was di ssolved in tetr@hydrofuran (45 nL) and

met hanol (15 nlL) and t(ﬁate with a soIHtlon of

I|th|un1hydrOX|di R rats Wl c, 19.1 mol) in

water (15 mL). T

anmbi ent tenpeig U'-/ﬁvernight.

renoved under reduced pressure and

aqueous solution was acidified wthla

remai ni ng
N HC solution

to pH 2. Ethyl acetate was .
(IR S8 b hlasophere) 3RV BraPap - P T A o lofain

one Sulfate, filtered and concentrated to provide the

title conpound as whi t e I|d 7 %
Step 1. ensyldroxo ’feﬁa’HﬁpiraL?ahe"Z%fu'ﬂ“ AT ‘5’”&2 2e % ”(’%%"7 -

"H, 3H-spiro[ 2- henzofuran-1,3 '-pyrrolidinj-I "-

yl ) et hoxyj benzoni tri

2- (4- Cyanophenoxy) - 2- §? opanoi ¢ acid (0.040 g,

0.19 nmol) was di ssol ved i (1.9 nL) and treated

wi th BOP reagent (0.103 g, 0;234 nmol ). After stirring

for 10 m nutes, 3Hspiro[ .

To a solution of methyl-2-iodobenzoate(8.8 mL, 0.060 mol) in THF (300 mL) at -60 °C was

slowly added a solution of isopropylmagnesium bromide in THF (1.0 M, 66.0 mL) and the mixture

was stirred below -50 °C for 1 h. A solution of benzyl-3-oxopyrrolidine-1-carboxylate (11.0 g, 0.05
mol) in THF (20.0 mL) was added to the above mixture and the reaction was stirred below -20 °C for
2 h. The reaction was quenched by adding saturated NH,C1 and then extracted with ethyl acetate and

the combined extract was washed with water, brine, dried and concentrated. The product was purified

by CombiFlash using Hexane/Ethyl acetate.

Step 2. (18)-(+)-10-Camphorsulfonic acid 3H-spiro-[2-benzofuran-1,3 -pyrrolidin]-3-one

@)
O CH,SO5H
"l,, 2, O

/

NH
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2- benzofuran-1, 3" -pyrrolidin]-3-one hydrochl oride
(0.048 g, 0.214 mmol) was added foll owed by

W26 @da3gopr opyl et hyl ami ne (0. 102 nL, 0.585 nmpCT/USW®022411
reaction mxture was stirred at anbient tenperature
overnight. It was poured into a saturated sodi um )
hillsaihonat®os 01004, | @ gawes Eded mot etitinh phbengA-oxgcléHgHespiro[2-

Th rgani.c e sh ' i .
w50l PG NEFRES: ARATRORIERY 1 i i
was stir6® R thydiogeh balloen foes# du@Ph&scoiipdesinn)e Ahe AV Map fppved under

(silic hexanes: et hyl oy 1t 142 1 b Rankphdrsulfénic acid
vacuum. Hﬁ@\fﬁ‘gﬂet‘ﬁa@ cﬁ;s? Vee(?glo&r{f’ﬁtgﬁ%gg gis()%alﬁﬂ)o%\‘d @\E)ll(t% solid _Su o el
5 (@36g 16.@41@2&) %a&&?%yé I;@IOd1)I|,) vkefmwtlmj-zlecg #B0TC(- lNZi]hp.D?f,o:I-gned §011d[\2as tf’xl’tere:d
L -1.2-(4- ro |- ) ropanoyl ] - spi ro[ 2-
and dmée??z%‘fe&f‘%%":s}r? r9€“§?rﬂ§|%r Hﬂ-?%@%n 2005/ 022411 The title
compound was prepared according to the procedures
descri bed for Exanple 28. LCVMS: mz 386.1 (MtH) +.
Step3- 1411 ,1-Di met hyl - 2- 0xo- 2- ( 3- 0x0- | ' H, 3H spi r o[ 2- benzof u
2 g EhloBsphenony)el-ineihplprapanoioyacid HH93P) B HelRymna etas isselygdein DMF
yhe LiLhe y 0@ Aitiiand Br 10¥linutes, (15)-(H)-
o 0wkt S5 R ePL A0S et s
10-campthstdfonic acid salt of (1R)—3H—spiro[2-benzofuran—1,3’—pyrrohd1n]-3-one(l:1) (0.054 g,

o] ab it lve Zhifkdp lif P [RodCREODBARAnthol). Th

e ATV R AN
reactionnijxtird ysationee thaohbigy e jurQoveEtighy| Ibyv@bmdcmtgéi sgturated sodium
e A A T 8 sy v

15  water afld oHh@Qrdieetdveanmagi@sig® suifatp, fltpted prsheagenifater: Bespresidue was flash

eagent  (.0. 04 . l'p. T L §if1é B8mpsand 40a white solid

°hr°ma1ir‘?‘gw egs(,s lql ’Q‘S’g%“?%i@fl Jbag%%g:f %Ir)atﬁ-ph%?%esgl% E)D;/l? rol I|g di ne]
(0.042 d)9dveqidd)OLCHIS: {3366 MLHHY. 1 nmol ) was added fol | owed

by N, Ndi i sopropyl et hyl am ne (0.040 nL, 0.228 mmol).

The reaction m xture was stirred at ambient

t enperature overni ght. EsahpwBfg concentration, the

resi due was flash chyomatogrgphed (silica,

hexanes: et hyl acetatle, 1:1 tf§ 1:2) to provide the

title conpound (O. Fpyiel d). LCMBS: m z

377.2

(MH) +. 1" - 2- Met 4- pyri dimZ

]-3FLspiro[2-béﬂzofuran-|,3'-pyﬁ?o

| phenoxy) pr opanoyl

o)

20

(1R)-1’-[2-(2,4-Dichlorophenoxy)-Z-methylpropanoyl]-3H-spiro[2-benzofuran-1,3’-pyrrolidin]-

3-one

The title compound was prepared according to the procedures described in Example 35.

LCMS: m/z 421.0 (M+H)".

25
Example 37

0O
o)
C|:©/ ><“\T:>,O O
Cl
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one Step 1: Ethyl
2-nmet hyl - 2- (4- pyri di n- 2-yl phenoxy) propanoat e Et hyl
wQ2(odom3aophenoxy) - 2- met hyl propanoat e (0. 400 BPCT/LISBB5/022411
nmol ) of Exanple 28 was di ssolved in dry toluene (16
niL) in a schlenck flask under nitrogen. To that .
(1R)-1’-[§-@3 DR naﬁdaqnauy@agﬁhm]-gﬂ-spim[2-benzofuran-1,3’-pyrrohdm]-
2-(tr|buty stannyl )pyridine (0.673 g, 1.46 nmol) and
3-ome tetrakis(triphenyl phosphine)pal | adi um(0) (0.080 g
196 fic BRbJund Wi prepeidi moording ol fie messderon depatieed T fxample 35.
flushed with nitrogen four tines and then stirred at
LCMS: my/a 1M ni ght . It was brought to ambi ent
tenperature and filtered through a short silica gel
pad (hexanes: ethyl aCﬁt at elwg;: 1to 1:1). The filtrate
was concentrated and t W&*PBSdue was flash

1'-2-(4-E Mo ASPRERTY- BRRRESY 119 phrioyt: 3 Hhgpizm{Rebenzefupgl-LACBYAelidinig-qne
to 4:1 to 2:1to 1:1) to provide : itle conpound as
a colorless oil (0.352 g, 88.6% y Step 2:
propa

(4

2- Met hyl - 2- (4- pyri di n- 2-yl phenoxy anoi ¢ aci d Et hyl
2-met hyl - 2- (4- pyridin-2-yl phe ypropanoate (0.352 g,

1.23 mml) was di ssol'wed in

and net hanol (5 ) [ ution of
['ithium hydroxi e (0.2 g, 6.17 mol) in
water (5 nmL). eficti n m xture was stirred at

anbi ent tenperatur€ overni ght. The volatiles were (ESD
noved £<San@iosous R&p 18 Rmexaimply 35. MS :
i@ﬁ%%nﬁ%ou%s@%gﬁ%ﬁﬂ%%%ag%%??ged W tgoh a Il) N HC sol ution
0 370.1(M®HPH 2. Ethyl acetate was added and the layers were
separated. The organic |ayer was dried over magnesi um
sulfate, filtered and concentrated to provide the
title conpound as a whiE®m¢sdy (0.245 g, 77.2 %

Y . o _3H-spiro[2-benzofuran-1,3'-pyrrolidin}-3-one
(IR)-1 ﬁ?‘{'&wﬁe&?‘% Tﬁt-h lfrr (i)l:jaing)-’lglgl ghe[noyy) propanoyl ] - 3H sp

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

one2- Met hyl - 2- (4- pyri di n- 2-yl pheno 8|

(0.030 g, 0.12 mmol ) was di ssol ve( )

treated with BOP reagent (0.062 g,

stirring for 10 m nuteg, §

opanoi c acid
(1.2 nL) and
0O mmol ). After

by N, N-diisoprop | anmgne (0.061 ni, 0.350 mol).
The reaction m N gANas stirred at anbi ent

15 er ni '
g on s shink P A T st ks s
370.1(M + H"
Example 40

20 1'—[2-(4-chlorophenyl)-2-methylpmpmmyl]-3H-SPi1r0[flw<>[3,4-c}pylridine-ls3"-l’y"l‘°"‘d“‘1'3"’“e
/

——

0 0

cl
Step 1: Synthesis of 7H-spiro[furo[3,4-b]pyridine-3,3 “pyrrolidin]-7-one
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extracted wth ethyl acetate. The organic | ayer was
washed successively with water and brine, dried over
woragaesidwm sul fate, filtered and concentrat ed. PAT®S2005/022411

resi due was flash chronat ographed (si l'ica,

hexanes: et hyl acetate, 1:2 to 1:3 rovi de t

A ;gdwtemmmmmbmaaﬂ-mdndm(o 826l a 0@ 60ng) §t te@dayodmfufan G
mL, 0. 06?41'10?% g 75 GAAR Wil a0 s yl\(x lxghDoF?rlhthlum in lﬁ%(?ney4 s mL)nz%&terfmed
for 15 mm;Sidscﬂmidn@)[f 2-pyadinahbogyliclacid' (199pyg,r0d}0|16ﬁ Rl Ve ‘%ﬁ e mixture
was cont%g &t}rlag";g Qfe&‘slusé)ﬂ( %H,ﬁﬁ&%ilﬁﬁtc %El@ﬁs Fo? 36 hﬁn o aﬁnﬁdﬂroefert-butyl 3-

1
5 oxopyrroﬁaﬁmblcerb&dylate (250 mg, 0.0013 mol) in THF 2 mL Was addec{vyc-)'_t%e above mixture.

The reacti %‘}—é‘g‘ﬁl{ WF%C(BIgﬁlgeg?J& r&gﬁd? Yo éﬁe‘ls\ﬁlls)fg?(ﬁ'd m#; THeh R 6P px0yid} stirred

for additfyialr Ohduek. th@ Poaft{o’ w4§|cmgm:¢hg1 piile Mgt andﬁo}ngﬁpy‘fte% tq@mytf EFIF and
a01d1ﬁed0t§ é)glm lgusg,lgglr M I—%(ledﬁ_p o‘ﬁgl:’ggcﬁl? L 'Pgvérﬁgﬁth?h@feﬁﬁwwwa&tracted with

methylerw csﬁmidv eThewatad jlayiet wasovrecdnpied @(1}1 @18 rqﬂd@y wggggqc%lg gpg@ed by flash
0 chromat?%?ph?( P sﬂwg gleddiu?ﬁ %?Oﬁ'mghaqglsmrﬂigﬂ{y)ene Afﬂoﬁﬂe ot gitve thaglesired

ro[ 2- benzofuran- 1,
compound. P4 ESDi tﬂ0r9e(}\4h )ochl or| de (0.015 g, O. 073 mol ) was
added foll owed by N Ndiisopropyl ethylam ne (0.038 nilL,
0.219 mmol ). The reaction m xture was stirred at
anbi ent tenper ature ovéixamplg4l Fol | owi ng
' 831h)pyHaNRSs.9 i¥in]-7-one
1 B b o

prOV|de the title conpound (O. 026/@
mz 432.2 (MH) +

(IR-I"-[2-(4- Chi or ophenqu) propanoyl ] - 3H spi
rof 2- benzofuran I, E ' ne Step 1. Benzyl
3-o0xo0-1 ' H, 3H spi per yrrolidine]-

0% yi el d). LCWVE:

‘car boxyl ate To 4 of
nmet hyl - 2- i odobepzqat &1 8. 8°ni L, 0.060 nol ) |n THF (300
LS m.) at -60 0C as sTowy added a sol ution

IThBRoAPYIndags eshared iRingrhreksdires RPOSUE t@e)qg{np@(gl_oo M§ ESDhd 1.1M
+HY the mxture

Example 42

20
(4aR,8aS)-2-{2-[(4-Chlorophenyl)thio]-2-methylpropanoyl}decahydroisoquinoline
This compound was prepared using procedures analogous to those described for the synthesis
of example 10. LCMS: (M+H)" = 352.7/354.7.
25 Example 43
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was stirred below -50 OC for 1 h. A solution of
benzyl-3 -oxopyrrolidine-1 -carboxylate (11.0 g, 0.05
woreiop/002349THF (20. 0 nL) was added to the above PERUS2005/022411

and the reaction was stirred below -20 0C for 20 2 h.
The reaction was quenched by addi ng saturated NHAC

1'-{2-[(420Rl o dpRbnyD)thid RZ-nfethylpropareiyl)saH- -sdet{2xbenzafidan-h 3'-pymplidielf3-one
extract was washed with waper, brine, dried and
concentrated. The produyct s purified by Conbi Fl ash

usi ng Hexane/ Et hyl .@ eoStep 2. (1S)-(+)-I
. ZH8pi ro-[ 2- benzofuran-1, 3

0- Canphor sul foni ¢ aci
' i di on carbon (10% 0.5 Q)
was added to a solution of nzZps

Stepl. Bﬁgﬁéﬁo ?’ij’rgjﬂﬁ %10 Fo é; %erné ur fl'ne -p%grgoal%dbnei ) cgrbeox)zl%te 15 5
mlsblutmsn ﬂhhétbyleﬁ-m@ob@ﬁ)zoam&;)i; ahd0. ()dﬁ)emqyﬁ) s Tile (mggngL) at -60 °C was

und | P,
sowy i AR AL A1 o o g
was stirfed Seldue-5086 feti lslsoA\seIutwmofaIEQZytbﬁropipp){r@h@@g@ cabpxyde (1. 0 g, 0.05
mol) in (fhlgé%é{) %TH'I &a(s: a ?%bt%%” ga %V\I;ngx i 'a\%fi %he(réa 2019 mn&ée @am%li below -
20 °C foktpeh. mlemumwmqmea by theradditiomd wur@@d N&@h aﬁeequh golution, and
the res@tl ! tei%f rvx(f)a%l Wetracte g@ ?I%%Qta%e ge%ﬂé'l) fimesSt §Re Sombined extract was

rophénoxy ropanol ¢ acid (0.030 g,
washed G)\zlchVatﬁrlﬂ)l)owmdsby dbns@ tHeudded and[ﬂmn c{ogce@‘g[atgd nihe pigfhyct was "purified by

gent (0.062 g, 0.139 mol). After
ComblFtskfsﬁP‘f‘lP%léexfa At ygz eﬁan‘%t es, ( 1S)-(+> 10-canphorsul fonic
acid salt of

Step 2. %)é.%zgﬁﬁ qulégfoifg ,%M,@rg Jg’gs _pyrrolidin]-3-one(l:l)

ed foll owed by
N-dllsopropylethylan1 69 ni, 0.348 mol ). The

reactlon m xture was sHNLp@d at anbi ent tenperature
overnight. It was poured in saturated sodi um
bi car bonate sol ution and extNafted with ethyl acetate.

e o8 caetpn Lo o O R e r R 8 e Ryl il

benzoﬁ%?r&m Qﬂwraﬂﬁgle] r Bﬁb&@&wﬂ(@@ BAS.5 ﬁﬂmﬂ}nncﬂmﬂmt(m@g mbhad the mixture

I'i ca, hexanes; eth I o]
was stigred qr@ercq)lpyﬁléngla bajloon, far4 § &-fl;s[g:? cl:oanp%edlo WA he VO% Af&g%elle tPﬁsnoved under
Vacuun{-%ord%@de%ﬁ@i ProduM HCMS : 190.1 (M+H)".
R -1"-[2-(2, 4-Di chl or ophenoxy) - 2- net hyl propanoyl ] - 3H
-sp|r0[2 benzofuran-1, 3" -pyrrolidin]- 3-one The title

Smp3conpound was prepared according to the procedures

d"lghsequrtlle k<):§r(rjlpcl>ur1]1d %v);?g}éparec? using procedures analogous to those described for the

<D

synthesis of example 10. LCMS: (M+H)" = 402.7/404.7.

Example 44

1'-{2-[(4-Chlorophenyl)thio]-2-methylpropanoyl}-3H-spiro[2-benzofuran—1,3'-pyrrolidine]
This compound was prepared using procedures analogous to those described for the synthesis
of example 10. LCMS: (M+H)" = 387.7/389.7.
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LCMS: mz 421.0 (M+H)+. 5 Exanpl e 37T7US2005/ 022411
(I ~-1"-P-CS"-Di chl oropheno”-1 - net hyl propanoyl | - SH spi r
w@200b®mBad ur an-1 ' -pyrrolidin]- 3-one The titlBCT/US2005/022411
conmpound was prepared according to the procedures
descri bed for Exanple 35. LCMS: mz 421.0 (MtH) +.
Exarrpl e 38
-[2- (4- Chl or ophenyl) net hyd propanoyl ] -3Hspiro[2-b
enzofuran |,3 -pyrroli o’fxﬁ’f‘%%lne Thi's conpound was
pr epar ed u3| ng ¥ esnanal ogous step Ib in exanple
35. Ms (ESI): 370. X
(IR -1"-[2-(4-chlor thyI propanoyl ] - 3H spir
o[ 2- benzofuran-1, 3" - pyr i ol Thi's conmpound
was prepared usi ng pr ocedur es analfogeus Ib in exanple
35. M5 (ESI): 370.1(M + H+) Exar®l e 40
ta-e St EnftBRRR Il o o bR RGRDRIElTE Jp1 ol fur
s corepdugd was prepared using procedures analogous to those descrl‘t}ed for the synthesis

7 [ Qlifpyls30 47304 pyri dine-5, 3" -pyrrolidin]-7-oneA
Ofexamgfgllz![“f’gﬂs @EI Ig)u , 6-tetranet hyl - pi peridine (0.820 nilL,

0.00486 nol) in tetrahydrofuran (5 nm., 0.06 nol) at
-75 Cel sius was added 1g Mef n-butyllithiumin
hexane (4.05 nlL). After stirred for 15 mn, a solution
of 2-pyridi necar BbxyFin agd (199 ng, 0.00162 mmol)
was added. The m xt wagl_con e stir at -75

Cel sius 10 min, thenstiK ath-24 ius for 30 min. A
sol ution of tert-butyl OXOPY ne 1-carboxyl ate
(250 ng, 0.0013 nol) in THF 2 nL wasradded to the
above mixture. The reaction ni®Bfre was continued to

1-[2- (4% d({ro?ﬁen lé%—lf@tjhﬁgy a8 Z-QZ-mﬂhor&ﬂ&H%_ 1) pipeti@ine. T .

iti'onal 1 hours

ct)
dﬂwhlewrmh 1 piraied USPEPIOTAETIRISER 9 BoR oo TR fgpthesis
of example 1. LCMS: (M+H)" = 426.7/428.7.

Example 47
Cl o
1-[2-(4-Chlorophenyl)-2-methylp ropanoyl]-4-(2-fluorophenyl)piperidin-4-ol

This compound was prepared using procedures analogous to those described for the synthesis

of example 1. LCMS: (M+H)" =376.6/378.6.
Example 48
Cl o
O
1-[2-(4-Chlorophenyl)-2-methylpropanoyl]azepane

This compound was prepared using procedures analogous to those described for the synthesis

of example 1. LCMS: (M+H)" = 280.6/282.6.
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acidified to pH ~ 1 using 6M HO aq. solution, stir at

r.t. overnight. The residue was extracted with
woreihpbsme chl ori de. The water | ayer was concepPtCT/asmds/022411

and the residue was directly purified by flash 0

chromat ography on silica gel colum with 10% net hano

in nmethylene chloride to give the desired conmpound. NS

(ESI) 190.9 (M + H+) be 41
-[ 2- (4- chlorophenyl) §£ﬁ@gﬁylpropanoyl] 7H-spiro[ fur
0[3 4-b] pyri di néls 3 pr§0|Idln] -one This conpound

was prepared u3|ng‘ pus to exanpl e 40.

M5 (ESI): 371.1(M + ‘

(4aR, 8aS)-2-{2-[(4-Chl o oph-~ )thio] 2- met hyl pr opanoy
1- [z-(4-élh9.%gﬁayﬁfzoﬁn§m%kmhbﬂﬁs -Phigylo@qibyird-1epyuele par ed

Eqump@c\gqs lili)rg:)%grﬁg }qgrllgggfgg 2 é@/%ar}am g_ﬁl%ger de?cgﬁl)eé & tﬂe@?nthesm

4 $3%5-d/12%-Chl or ophenyl ) t hi o] - 2- net hyl propa
(ﬁbxmmﬁégIzﬁggﬁg%F?o[Z benzof uran-1, 3" -pyrrolidin]-3-one
Stepl Benzyl 3- 0X0- I " H, 3H—sp|ro[2 benof uran-1 ,3
"-pyrrolidine]-1 carquahﬁMdSOTo a sol ution of
met hyl - 2- |odobeqﬁoate(8 niL, 0.060 nol) in THF (300
m) at -60 0C was “s¥ow y added a

solution of benzyl-3-oxopyrrollidine-1 -carboxylate

3-{1-[2- (ﬂahler@heﬁyl)%mﬂiy)prppanvmxrz@ldm AylipyEdnadded to the

ve mxyule \1sHo8ha Besilibedfeicthe synthesis

@E’IS 8Wp°u§é)wﬁs(lpr%&ge déjg ﬁg lbﬁﬁg& lrréégg{r%ggn was quenched by

of exampled. hﬁmmt@¢HD6ﬁ3§%6@3%ﬁed NH4CI aqueous sol ution, and
the resulting m xture was extracted with ethyl acetate
several tines. The conbi ned extract was washed wth
water followed by brineExameSHri ed and t hen
concentrated. Thg.praduct nas purified by Conbi Fl ash
usi ng hexane/ et hyl
3H spiro-[ 2- benzof ukg pyrno) i di n] -3-one

sol ution of benzyl
1,3 -pyrrolidine] -1 | .0 g, 15.5 mol)
1-[2- (4B RS 2-th &R PIp FdphnSH4-nfeenylitgihen dpiperidine

This compound was prepared using procedures analogous to those described for the synthesis
of example 1. LCMS: (M-+H)" = 356.7/358.7.
Example 52
Cl o
NQ\@
1-[2-(4-Chlorophenyl)-2-methylpropanoyl]-4-(2-methylphenyl)piperidine
This compound was prepared using procedures analogous to those described for the synthesis

of example 1. LCMS: (M+H)" = 356.7/358.7.

Example 53
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was stirred under a hydrogen balloon for 4 h (HPLC
conpletion). The volatiles were renoved under vacuum

wo 000adsne t he desired product. LCMS : 190. 1 (ReFAS$2005/022411
Step 3. The title conmpound was prepared using
procedures anal ogous to those described for the

synt hesi s of e&lagphse 105 LCVS: (MrH) + = 402.7/404.7.
" -{2-[(4-Chl orof Ilhi 0] - 2- met hykRr opanoyl } - 3H spi
ro[ 2- benzof uran-1, T N i girme] ] conmpound was
prepared using procedures anal ogous t hose descri bed

142-(4-(%1@&0%?%@}@}%‘3_ gﬁ ﬁ{nﬁ-@@-‘pﬁexﬂyﬁkth{q : olifideH) + = .
Tlﬁgeqngphw\yzm{:‘?meg gpip@prgéﬁ%sgs %éo%%%ée@é@%g ?o(pﬁllg syg'thesw

[ L NBI9=BEQEESKU . es anal ogous to those descri bed
(ﬁbxmmﬁg?ﬁf]ggs nthesis of exanple 1. LCMS: (MHH) + =

312. 1131A. |

| -[2- (4- Chl or ophenyl ) - ZeyaRipiyd4pr opanoyl | - 4- (2-trifl uor

onet hyl phenyl ) pi peridi ne This conpound was prepared

usi ng procedures af endescribed for the

synt hesi s of exanphe = 426.7/428.7.

| - [ 2- (4- Chl or opfényT) - yamay! ] - 4- (2- 1 uor oph

enyl ) pi peridi n-4-ol This conpound maéﬁprepared usi ng
3-(3-ch%@;?ﬁﬂylﬁ-eqzafzslahlegxpuanyli)cz-t:hﬂqmrdpmymmmlfdém t he

synt hesi s _of exanp]e. 1. : +, = - ;

e Vs PAOToR G BRB T O ST e g i sythesi
of exampié @ PBORISTINISHY 618620364 0as pr epared using procedures

anal ogous to those described for the synthesis of

exanple 1. LCMS: (MHH) + =

280. 6/ 282. 6.1 -[ 2- (4- Chl pxamppledy | ) - 2- et hyl propanoyl ] -3

- phenyl - 2, 5-di hydy o- | H pyrrol e This conpound was

prepared using proge es Ganal ogo 0 those descri bed
for the synthesis of. ekangphle, A N(MH) + =
326. 6/ 328. 6.

3-{I-[2-(4-Chl orophenyl)-2-net hyl propanoyl ] pyrrolidin-
4-{1-[2-84-Phlopgpliedyhrd-mr¢thy propapylinyrrghding dipyr 'é‘HX’us i ng
Hrh%t%gﬁllg&ﬁﬁ v @te%%c'ﬂfn’siﬁg%r&&@l%@s HeResishethodeatesdribed for the synthesis
synthesi s

of example 1. LCMS: (M+H)" = 329.6/330.6.
Example 56
Cl o
cl N Q/Q
Cl
3-(3-Chlorophenyl)-1-[2-(3,4-dichlorophenyl)-Z-methylpropanoyl]pyrrolidine
This compound was prepared using procedures analogous to those described for the synthesis
of example 1. LCMS: (M+H)" =396.1/398.1/340.1.
Example 57
Cl o _
N
Cl N N\

4—{1-[2-(3,4-Dichlorophenyl)-Z-methylpropanoyl] pyrrolidin-3-yl}pyridine
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of exanple 1. LCVs: (M+H)+ = 329. 6/ 330. 6.

| -[2-(4-Chl orophenyl) - 2-net hyl propanoyl ] - 4- net hyl - 4- ph
we@nyp0er i di ne This conmpound was prepared usiPQI/US2005/022411

procedures anal ogous to those described for the

synthesis of exanple 1. LCMS: (MtH)+ = 356.7/358.7

Tmi&mﬁémﬁhhgmama&nyhﬁg@maﬁmhyMQheqaﬁaﬂkweﬂwvzmﬁﬁFHVﬁﬁﬁh%“

onpound was prepared using
°fexam$?gééﬁﬂr§)gg+ f’)(:buqti“tco t hose described for the

synt hesi s of exanple 1. LCVs: (M+H) + 356. 7/ 358. 7.

Exanpl e E le

53l -[2- (4- Chl or ophenyl) xﬁm#etqul pr opanoyl ] - 3- ( 2- phenyl

et hyl ) pyrrolidi e . coppound was prepared usi ng

procedures anal ogo

synt hesi s of exanpl

3-(3- Chlorophenyl)-l-[z 3-ch orophenyl) 2- nethylpropa

noyl] pyrrolidine This conppund was prepared using

procedures anal ogous to tho®#d described for the

L@bﬁy Molilif-25y13RetndidoB64. 1.

1-[2- (4@“{1?0"?'5“3'?)4?%}1% é@ heny - 2- Pﬁyl propa Tgﬁéﬁp olidin

Bhiy Icc}qmgaundiwnsapﬂ'lbﬂr%i L@@BWWP@TW§3 ?ﬁoéf) ?Vﬁ@ﬂ or the synthesis
al t hose described for the

°fexam§fe ]EeS| SO0 exg’%g?@“l@ LCVB: (MeH) + = 329. 6/ 330. 6.

3- (3-Chl orophenyl)-1-[2-(3, 4-di chl orophenyl ) - 2-net hyl p

ropanoyl ] pyrrolidi ne Tht}@anglggppund was prepared using

procedur es anal ogous to those descrlbed for the

synt hesi s of exaﬁb X

396. 1/ 398. 1/ 340. 1.

4-{1-[2-(3,4-Di chlor

di n-3-yl }pyridineThis c was prepared using

procedures anal ogous to tho descri bed for the

synthesis of exanple 1. LCVM®H (M+H) + = 364. 1/ 366. 1.

(@S, 41{) -1 d[% h ‘bhﬁm) m&gh%bﬂx @rmhbw]-gpnmmyfqmmme mpthayelr o

anol | S C 0 un
ﬁﬁh@@@@m@@ VS ATBYE ES%W?‘H’ B HAEHF iR eﬁw?"g‘?eg“?%e&] B 9 synthesis
of exanpYd U4 18w d®ly separdtiah f the diaidBoiscidis g purifB BB BE @ chiral column.
LCMS: (M+H)" = 358.7/360.7.

pr opanoyl ] pyrr ol

Example 60

2-[2-(4-Chlorophenyl)-Z-methylpropanoyl]-1,2,3,3a,4,9b-hexahydrochromeno[3,4-c] pyrrole
Step 1. 2-[1-[. 2-(4-chlorophenyl)-2—methylpropanoyl]—4—(hydroxymethyl)pyrrolidz'n—3-yl]phenol
This compound was prepared using procedures analogous to those described for the synthesis of

example 1. LCMS: (M+H)" = 374.7/376.7.

Step 2. 2-[2-(- 4-Chlorophenyl)-2-methylpropanoyl]-1,2,3,3a,4, 9b-hexahydrochromeno[3,4-c[pyrrole
A mixture of 2-[1—[2-(4-chlorophenyl)-2-methy1propanoyl]-4-(hydroxymethyl)pyrr0lidin-3—

yl]phenol (14.5 mg, 0.0000388 mol), triphenylphosphine (20.0 mg, 0.0000762 mol) and diisopropyl

azodicarboxylate (15.0 uL, 0.0000762 mol) in tetrahydrofuran (1.0 mL, 0.012 mol) was stirred at rt
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{(2S,4R) -1 -[2-(4-Chl orophenyl ) -2-net hyl propanoyl ] - 4- ph
enyl pyrrolidin-2-yl}nmethanol This conpound was

w@e@pAansa usi ng procedures anal ogous to those PEFUsI00®0R22411
for the synthesis of exanple 44 followed by separation
of the diastereoisoners via purification using

for 4 h. B hidburSRAsWNted Hith GBiand] 80 L yFa@pBrifi¢BHOrap- HE&@ pgiee the

60

desired ppadust. LEMS(MFBY Rttt f258 et hyl pr opanoyl ] -1, 2, 3, 3a, 4, 9b
- hexahydr ochroneno[ 3, 4-c] pyrrole 0O Step 1.
2-[I-[2-(4-ch|orophenyJ? hyl pr opanoyl ] - 4-
ydr oxynet hyl ) pyrrol i di Xgmyrﬁghenol Thi s conmpound was
prepared using pr reg analogous to those descrlbed
for the synthesis\Q LCVs: (MHH)+ = | A'lb
| 6.1. Step 2.
2-[ 2- (4- Chl orophenyl) - t hyTjpr anoyIJ l,2,3,3a, 4,9
- hexahydr ochr oneno[ 3, 4- c] pyr Oa nlxture of
2-[1-[2-(4-chl orophenyl) - 2- | propanoyl ] - 4- (hydr oxy
nmet hyl ) pyrrolidin-3 - yl]phen (14.5 ng, 0.0000388

(1R)-1'-(PMikthyl-5 lppPH&RYI- ﬂbmhbﬂﬁsmaﬁrm@nzo@u@ﬂa@?@zrmayq -31oele
11SO

azodi car I
St 1. (b 00 gwwwmwceﬂ??%-w et PR )
irhi§ @5mgpbubld WIJ‘]ﬁeﬁ'ﬁlréﬂtddEcﬁdM@ﬁ) thid ﬂ)ruéeéﬁke\bhat Wasmmtllimdm th¢ eyng@sis of

d f h
e o s oo SHERESab o R Mt
1,3 ’-pyr}o‘ﬂdmj(z?onwa!a )alsscﬁvdauﬁ hd.‘étdﬁrtﬁ}eyimrrd@a:md)(ll 9)-(3)H & pimmhoulfiesyic acid

(3.6g lé%zmu{g?]r)] %n#)cet?@l {?3 g}{j{s]ﬂ% olg\?vly adggd at 50 °C . The formed solid was

filtered fd Bied ks S thoddsBedgoant. WCNSI: 190.1 Y +HDI i di n] - 3- one
Thi's conpound was prepared according to the procedure
Step 2. t hat was outlined in the synthesis of exanple 29,

thePfle Jongfddncgww prdpated ®s1ﬁg( g piptédare thdiatas aradogpysod thet deserihe for
step

ofuran
thesynipess of SRR b e SERdGHe ﬁ°8lpe%t5‘&“%§“e“§}%3%“h‘“% HApiSpanoic
acid. LCM®: Nﬁ@nﬂukgqanphorsulfonlc acid (3.6 g, 15.5 mol) in
acetonltrlle (20 m.) was then slowly added at 50 0OC .
The formed solid was filtered and dried to give the
desired product. LC- M5 Exdfifle’2(M-H) +. Step 2. The
title conpound maélpr-oared using a procedure that was
anal ogous to that i
exanple 1 starting f 2 e conpound and
2- et hyl - 2- pyri di n- 3-yl pr/s i

(1R)-1'-[2-(4-Chlorophenyl)—2-methylpropanoyl]-3H-spiro[2-benz0furan—1,3'-pyrrolidin]-3-one
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 61, steps 1 and 2. LCMS: (M+H)" =370.7/372.7.

Example 63
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25

30

35

acid. LCVS: (MHH) + = 337. 1.
?)-1"-[2-(4-Chl orophenyl) - 2- net hyl propanoyl ] - 3H spi
! ) - piro
waQz2enashur an-1, 3' -pyrrol i din]-3-one The titl ePCUUmum[ﬂzzul
was prepared using a procedure that was anal ogous to
that described for the synthesis of exanple 61, steps
Methyl 41(4a{li<i (ﬁme{-h?l\@oxd Mfd'llR)- 35xG-1H,JAU 3P0 [2-Hvbzdiytan-1 3'-pyrrohdm] -1'-

{1, 1-di th 2-1 (I
ety } Py OE BRI SRA | 3 - oyr o1 Lelimy ol

yI ] Et hyl } |tohenyl ) pi per azi ne- | - carboxyl ate Step 1.
Step 1. %[ﬁi- eﬁ’{' S %ﬂrgon @é( g'%\zrzr?h? -Q/ﬁ%ﬁe%}lg-?[ﬁeﬁz)y}ﬁlvﬁdhloi: Rbgny! } - 2-
@n(é%ixg tglf Q—(@ﬂh&?yﬁe?ylz%mm'yﬂrmaopa agil €199mia 0088 aY; tert-butyl
er
plperazmﬁgl -ca@b%f%%d% Oggg)t IX?T? {g ?1{1 ge;‘{ %ﬁmédec(?ﬁ pﬁ‘lé,yd @R80 &3134
palladiu a8224 . 74ahg, 0. opao3k)admomnacze(tiazteef b@@lmsg@o)@m@d@g}g@mg,
0.00003¢9 @&@g@%d%%r% I(? ﬁ(f" nj_xi, (p 6(}3: Oxalri}%a?gle%@ ;Q 1PO M4 sifePfor t@h.

After comg th ﬁﬁﬂhed:aétton]ﬂlﬂuﬁ veus gloged infoeice-frafer ame the, pf]i\‘fv@seqdwstezl to pH ~3.

The proqcue%w%%%‘g?c v&th[ eitllg‘f %cigf @ %&n@sa%ﬁtd g{eeco%&e@%ﬁxﬁg phadsQuere
washed ﬂ[tl@dxtnhﬁel; dM@lrSTobveD(Mgm4 , Gitterad il ®U¢Pyltratgt@tvap@ (Khe ggesglums purified
e CO |
by fash SO REOEAP ] D0 A PRI or ed and concenty at ed
Step 2. teP=BUBEU4-{T Mmfeﬂ&l-ﬁham N6 Ry Groid-il ’éﬁSiﬁypn\'q[%éwzo wran-1,3'-
1

e R S B I Ty Syt

4Metﬁg>l'ﬂn6@hdslh{e25 b%\ﬂ@ﬂ)@ﬂé@]mbl) glas added to a mlxture of 2-{4-[4-(tert-
butoxyc l L dl n}nhlang%\ r% g%fé&&gf'aﬂ{a lecpglr()@%igrnr@l;O(h'lﬁmgg QQRB]AS@J 7-
dlmeth}’tl'g anm?adﬂl 2.1 fhibpt2-{ indibn¢suifoniv eridhRo3HOBHYI 2)benzofurgn-?§
pyrrohdgl] %e ! aijo ﬁlb (I7 2(? Pk%? ll'r}?I)ZBe!E%tHXJoP[ 9R)§§‘tﬂb(@1n?e@ﬁﬂ’au{1ﬂ(99hd3ﬂlomum
hexaﬂuﬁibﬁf&isﬁ)&ke—(ﬂlﬁ)mg,m 9y ¢ ino]) 2n Rethylespehlqridg (4 fraLnQAGSTY: oHegeaction
mlxturera}v:s g%‘%‘l[égﬂ)t ﬁc] o2 R and dq%e_% p??ﬁ%tf;c%}éﬁt"{)fb}} prgpd%?}/IS r‘a‘.)) af)ford the desired

productD @CMMA: (M&H@ﬂ 5208, oxyt ri s( di met hyl ani no) phosphoni um

St 3. A TGO R B 5 e P R St ort o e e
pyrroliditji-3-bed at rt for 2 h and then purified directly by

74 (E]%d—lhgll\{r? g{oggl%gﬁ.w Eé?fddg@t%i 52 Hutpr 2AUQAL 1-dikOMPL2- O (AR)-3-
ox0-1'H,3 1 2pirsi2 bytizo Birdndl, Pivpreolidii]ri -y yyhibepiDpipepan by rpogilaie (20 me,
0. 00065 mo{) A?ter % 19rf1nugrtﬁlg]r'elwti§1'1 tnixture at rt for 30 min., the volatiles were removed in-
vacuo and the crude residue was used in the following step without further purification.

Step 4. methyl 4-(4-{1,1-dimethyl-2-0x0-2-]\ (1R)-3-0x0-1'H,3H-spiro[2-benzofuran-1,3 "-pyrrolidin]-
1"-ylJethyl}phenyl)piperazine-1-carboxylate

Methyl chloroformate (8.3 uL, 0.00011 mol) was added to a mixture of (1R)-1'-[2-methyl-2-
(4-piperazin—1-ylphenyl)propanoyl]-3H—spiro[2-benzofuran—1,3'—pyrrolidin]-3 -one (18 mg, 0.000043
mol) and 4-methylmorpholine (19 uL, 0.00017 mol) in acetonitrile (1.0 mL, 0.019 mol) and the
resulting solution was stirred at room temperature for 30 minutes. The crude product was purified by

prep-LCMS. LCMS: (M+H)" = 478.2.

Example 64
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pyrrolidin]-3-one 4.0 MHCO in dioxane (4.0M was
added to tert-butyl
wWd2{044091349 - di net hyl - 2- oxo-2-[ (I Ry -3- oxo-1 H PCT/US2005/022411
, 3H-spi ro[ 2- benzofuran-1, 3" -pyrrolidin]-r-yl]ethyl}phe
nyl)plpera2|ne I-carboxylate (320 ng, 0. 00062 nol).
After stirring the reactio ‘ Pt for 30 min.
the volatiles were renoved o\and the crude

resi due was used in th

purification. SterA$
4-(4-{1, l-dlnEthyergoxo 2-[ (I R -3-o0x0-1"H, 3H spi ro[ 2-

benzof ur an- | [idin]-
r-yl]ethyl} phen )plpera2|ne | - car boxyl ate N%thyl
chl oroformate (8.3 uL, 0.0001 1 nol) was added t

Propy! 4344x{i1j1rdimefhyl-2-4ox9-24[(1: R.).pg)xchtI{@H.sglro[Z -benzofuran-1 3'-pyrrolld1n] -1'-
erazin I)propanoyl] 3H spi ro[ 2- benzof ur
Y‘le‘hyl}&ﬁe'%‘)%‘l’eﬁ‘%"%e’*“ !bﬁ’jﬁ"%xone ng, 0.000043 nol

) and
Phisreintpplurbwpoériared b@n@nmpro@edwollar vighmalqgqus to that described for
acet nltr I nol ) and the resulting
5 ﬂwsﬁm§8fu %éé g#lff@% H?—?§§%1tenperature for 30

wnnutes. The crude product was purified by prep-LCVS.
LCVS: (MtH) + = 478. 2. g}ﬂfee“MPr opyl
4-(4-{I,I-dinethy| 2- 0XO0- (1

-)-3-0x0-1"'H, 3H spiro[ 2- benzgf
- yl]ethyl } phenyl) pi per azi
conmpound was prepared by
anal ogous to that dﬁﬁt hed

exanple 63. L 7;ﬂ-+ = 506. 3. Exanpl e 65 |sobutyl
4-(4-{1,1-dii 0X0- 2- [(I|°) 3-o0xo0-1"H, 3Hspirof
2-benzof ur an- 3 opyrrolidin]-1I"'

yl ] et hyl } phefyl | - car box h
R TN BERER TR SRR T

10 yl]ethylE@wé?ﬁQ Rﬁﬁ?ﬁﬁ 'ltk%ﬁ)(fngatet heﬁ;%’gt 225' s of exanpl e 63.

éTh(szto@poqndd‘faﬁﬂ@tengxpd by W)(g_azar?ceqiure thats v%)s anEngous to that described for
the synt%-es?’s Pt kB et @fdnbeszef.uran-1, 3' -pyrrolidin] -
“YT T et Ry

phenyl ) pi per azi ne- I-carboxylate

Example 66

OY

\(O

15 N
Isopropyl 4-(4-{1,1-dimethyl—2-0xo-2-[(1R)—3-ox0-1'H,3H-spiro[2-benzofuran-1,3'-pyrrohdm]-

1'-yl]ethyl}phenyl)piperazine-1-carboxylate
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 63. LCMS: (M+H)" = 506.3.

20
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Thi s conmpound was prepared by using a procedure that
was anal ogous to that described for the synthesis of

wex@aphs463. LCVS: (M-H) + = 506. 3. Exanpl e 67BEr¢myiUS2005/022411

4- (4-{1 ,1 -dinethyl-
yl ] et hyl } phenyl ) pi perazi ne-| -car boxyl ate This conpound
was prepared by using a proced was anal ogous
to that described for 5 of exanple 63.
LCVS: (MtH) + = 492. 3.

68 (
)-I'-(Z-Wthyl-Zm th)ﬂsulf ) pi perazin-1-yl]
phenyl } propanoyl )i- 3H spiro[ 2- LO
benzof uran- 1, olidin]-3-one This conpound was
prepared by usidg a procedure that was anal ogous to

that described for the synthesis of exanple 63. LCMVS:
(MtH) + = 498. 2. (I

Ethyl 4-04= {1 I ((ﬁre{h‘}'l {2-4”(05 Et[flyﬂ)-s&dxbdﬂy,BHgspp'eI'Zalzqnnofprwﬂ-] 3 hspyalifing-1'-
ano ;r %F)I rof 2-
yl]ethyl}@éﬁ'kybpﬁwsﬁlqe ¢ B i din]-3-one This conpound wa

m@&ﬁ‘ﬂ gndyasysépagd by psiog @ proccluteliat Wananalpsarsdg 819%‘16158 ibed for

thesyntl{ekﬁt qg_(ampl%fg gd/]% @Dﬁ)p 4@%3??' s of exanple 63. LCME:

)-1"-(2-{4-[4-(Butyl sul fonyl) pi pe
razi n-1-yl] phenyl }- 2- d‘m'ﬁp? &panoyl ) - 31 spi r o[ 2-
benzof uran-1, 3" - pyrroli 3-one This cgorrpound was
prepared by u5| ng a proced re tan.:
t hat described for the
(M+H) + = 540. 3. Exanpl

nal ogous to
S anpl e 63. LCME:

[(Priflu thyl)sul fonyl]

(1i?)-1"-[2-Methy

pi perazin-| -yl(; phm propanoyl ] - 3Hspi r of

2- benzof ur an- I738% by)rol i di n]-3-one This conmpound was
prepar ed by u3| ng a procedure that was anal ogous to

(AR)-1' t(f]-@tetlf%ﬂ’éqfti[ab-@tﬂetily)l'suli‘onyl)plperazm- -yl]phenyl} propanoyl)-3H-spiro[2-

benzofuran-1,3'-pyrrolidin]-3-one

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 63. LCMS: (M+H)" = 498.2.

Example 69

N
/0

(1R)-1'-(2-{4- [4-(Ethylsulfonyl)piperazin-1-yl]phenyl}-2-methylpropanoyl)-3H—spiro [2-

benzofuran-1,3'-pyrrolidin]-3-one

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 63. LCMS: (M+H)" = 512.2.

Example 70

69



5

LO

15

20

the synthesis of exanple 63. LCMs: (M+H)+ 552. 2.
Exanple 72

W@ bdo8)ped3ss { 2- [ 4- (4- Acet yl pi perazi n-| -yl ) phenyl beRUSBOH§22411
| propanoyl } - 3H spi ro[ 2- benzofuran-1, 3" - pyr
rolidin]-3-one This conpound was pr%?ared by using a
procedure that was anal ogou I cribed for the
synt hesi s of exanple 63.

= 462. 2. Exanple

73(12

) -1 -{2-thhy|-2-[ﬁ££ i o/l pi p in-1-yl)phenyl]
propanoyl } -3 Spir [ 24 benzof ur anl

3' -pyrrolidi Q] =31 Thi s conmpound was prepared by

using a proce e Qhat was anal ogous to that descri bed

1 . pfpeRizinek aAyBH2- ¥ I =spit7l3- 3.
(1R)-1 gxg{g [R{égm%m(f{tgﬂbﬁae e K Ipt ey §-2-m eENBropahtyl)-

beHZOf“Ia'l'Hg'('lz’f{‘lﬁd[“ﬂﬁ("lﬁ‘fcI opr opyl car bonyl ) pi per azi n-1 -yl ] phen
Yhid cnpbRhdWhipr&RAARY h3inBiipopédua|that was analogous to that described for
benzofuran-|,3' -pyrro nggh-s-one Thi s conmpound was
ﬂwswm@méQQW@@PEf3u§PH§¥QW cedire that was anal ogous to
that described for the synthesis of exanple 63. LCME:
(MrH) + = 488. 3. Exanpl e, 75
(1/-)-1" -{2-[4-(4-|sobﬁ@’gﬁ‘m“‘p'(lperazi n-1-yl)phenyl]-2-m
et hyl propanoyl } - 3H-spi r o[ 2- benzqgfuy & O
3' -pyrrolidin]-3-one Thi aownd prepared by
usi ng a procedure that O, t hat descri bed
for the synthesis § (MtH) + = 490. 3.

Example 76(1 )-1 'I-{2 N@thyI-Z-t4-(é:oxopyr rolidin-
-yI)phenyl]proﬁﬁgﬁgkyiskkspiro[2-benzofuran-| , 3" -
pyrrolidin]-3gge*Step 1. (IR -1
"-[2-(4-b ) - 2- |.pr. | Jc.3H Spi -
(1R)-1'§ é)ﬂ_zr(;%g.? Sjﬁ?%p%&.ﬁﬁgégxgﬁéggg{}g}i-y]l}p%enﬁ)%r&ﬂn%yl?—gﬁ-
spiro[2-benzofuran-1,3'-pyrrolidin]-3-one

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 63. LCMS: (M+H)" = 552.2.

Example 72

o
Oﬁ/ N \)
(1R)-1'-{2-[4-(4-Acetylpiperazin-l;yl)phenyl] -2-methylpropanoyl}-3H-spiro[2-benzofuran-1,3'-

pyrrolidin]-3-one
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 63. LCMS: (M+H)" = 462.2.

Example 73
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Thi s conmpound was prepared by using a procedure that
was anal ogous to that described for the synthesis of
wex@aphs461l. LCVS: (MHH)+ = 415.1. Step 2. (| Ryet1/US2005/022411
"-{2-Met hyl -2-[4-(2-oxopyrrolidin-I-yl)phenyl] propanoy
| }-3H spiro[ 2- benzofuran-1, 3" - pyngligin]-S-one A
prlopanoyl ] -3Hspiro

stirred m xture of R
(1'i?)-r-[2-(4-Dbronmophenyl) >L- net
[ 2- benzof uran-1 , 3 prr di - 3 (600. 0 ny,
0. 001448 nol ), coppe odide (2 , 0.00014 nol),
pot assi um car bon 0.500 g, 0.00362 nol),

2-pyrrolidino 67 uL, 0.00217 nol) and

(1S, 2S)-N, N - di net hyl cycl ohexane-1, 2-di am ne (47 uL,

0. 00029 nol) ©n anhydrous di&lﬁérm (7.0 n_ 0.,04%9) rml;11 o
(1R)-1'- adethgld-pid(daropidOylpiDetnyindd-Fh RhRAVAPTOP Y] - Spir ol spenpofyira

. Tlil .hgaction mxture was filtered and the filtrate was

1,3 -Pyr'b‘uﬁ}“ﬁ“. e

ed by prep-HPLC to give the product as .
Tiid @mipessd 8ol firepafed @Y pgngmprogpg%eghaé Mas %_matqg@\pq)to %a&%c_:rg)_ed for

Exanpl e 7.7 ) +

5 the Synﬂff‘ﬁ;’q)ﬁmrpf)lgﬁg41“%86%; eny4l7)6'?'2, 2- di net hyl propanoyl ] - 3H
spi ro[ 2- benzofuran-1, 3" -pyrrolidin]-3- one This
conpound was prepared Qy.Hsids a procedure that was
anal ogous to that described for the syqshesis of

exanple 61. LCVS: (MH) + 388~ Exanpl e 78

| * -[2-(4-Chl or ophenyl N

) - 2- net hyl propanoyl ] -3 i rollfurof c] pyridine-I,3
-pyrrolidin]-3-on ' npound was epared by using

a procedure that k;)analogous to that described for
the synthesis exanple 1 starting from
2-(4-ch|oropheggl)-z-nethylpropanoic acid and
3Hspiro[ furof 3, c]pyridine-l,3'-pyrro|idin]-3-olr;e3,H iro[2
1YL F PR &b PYpip&hzig-1ay 1 phandi2aethyhpropaweyl)-3H-spiro[2-
(RY1 ﬁglﬂg (\gﬁglo?o‘.ﬁ)?hat dgeﬂzlz:??bed ?’or t he synt hesis of
10 benzofwrpmrhdl-gywelidial-dgme 1. > | ovs: (MrH) + = 371.6/373.6.
|T'hf§ [cimg?llxn@wa@ RSN Jsing-arpeichdurpthapaaseyblpaombiiostbitrdefcribed for
 4- 0] P

0 ridine-5, 3 -pyrrolidin]-7-one Step 1.
-me$m¢£$wﬂbam@ﬁ¢6¥&éﬁégy§¥: ¥ﬁé@#§Ipr£panoyl]pyrfolidin-3-o
I

Example 75

(N

OI N \)

15 .
(1R)-1'-{2-[4-(4-Isobutyrylpiperazin-1-yl)phenyl]-2-methylpropanoyl}-3H-sp1ro [2-benzofuran-

1,3'-pyrrolidin]-3-one
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 63. LCMS: (M+H)" = 490.3.

20
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Thi s conmpound was prepared by using a procedure that
was anal ogous to that described for the synthesis of
wex@apbs4d. LCVS: (MrH)+ = 268.5. Step 2. PCT/US2005/022411
1-[ 2- (4-chl orophenyl) - 2- met hyl pr opanoyl ] pyrrolidi n-3-0
ne To a solution of
| - [ 2- (4-chl orophenyl) - 2- P\ dpagoyl | pyrrolidin-3-0
Il (2.72 g, 0.0102 nol acfton 50 nL, 0.7 nol) was
added 8.00 M of Qone [ [ ster (2.54 nl) at O
C. After stirrin ¢ reaction m xture
was filtered thkough celite and the filtrate was
concentrated in-vacuo. The resulthg resi due was .
(LR)-1'- mmmww -2roxbpBiEblidind iiplienyillpropane -3HrFRirpR2rheazofyranghs™
NgSCﬂ and concentrated in-vacuo. The crude
Py““h*wld t was purified by Conbi Fl ash, eluting with 40%
Step 1. ARDPL[2i(-bhenophes)-2ONBIproMweyi-3E-spie 2hensfusgn-4, 3 -pyrrolidin -3-
r-[2-(4-chl orophenyl) - 2- nethylpropanoyl] 7FLsp|ro[furo
[3,4-b]pyridine-5,3 -pyrrolidin]-7- one To a sol uytig
his mqqmuncﬂwmre@rezl b, using epmawteﬁw wap qnalogop to thgt desadlpd for

t m., O4-mﬂ)at-75Cvms
the Symgolagae S ?&Msﬁ@t&&-ﬁ?l tﬁlgulm i n_hexane ( ) 5
Step 2. Hflﬁ)-éf{ZsMethlerZﬁ[gf -RewoyFrofidin. —yl)gh%lg@@ﬁgqow ﬁ-spzro[ benzofuran-1,

ridi necarboxylic acid (0.345 g, 0.00280 nol) in
wavhd%ﬁgymas added. Stirring was continued at -75

A sﬂil’rdd miging of KED- 14{2-@-t@othenhesd)- szﬁthy]p\rc@éqlqﬂ]r%ﬁsygqo[%benzg’furan-1 3"

pyrrohd&rﬂ-l Oornégq%)O 0 111% 05)01448 mcil) c%plger(l) iodide (28 m% I0 .00014 mol), potassium

anoyl ] pyrrolidi n- 3- 0
carbonatey0.500 HO3 i), 2npynrqhdl(121m£} 7%65 8«38@8&‘% baﬁdﬁéggﬁé\gfg%
d1methy?]é/cltot{ x%ne-flg dfa‘iﬁnéer <NagL \gg(iﬁ)(ﬁ@lﬁuéb %ﬂ%ﬁbusc&@y Hhe(7.Bmb, 0.04%mol)
was heatsirat E89( WMcMaquradlgfeﬂanpﬁ i Hiedeastion me‘&ﬂat”g? filtered and the

overn ) Q84 EddriedLRlill 058 Id myl 96%iyigd).
filirate Wiy P“dhwa Itéj%ﬂ?g@te gﬁﬁl\h th AcCEt. ThgS combi ned
(M+H) erdg@ni ¢ phases were washed with brine, dried wth

MySO4, and concentrated in-vacuo. The crude product

was purified by Conbi Fl ash el uting with Et QAc/ hexanes

and the enantioners merExﬁéﬂaﬂated using a chiral HPLC

colum. LCVE: (MtH) + 371. 6. Exagple08022411

tert-Butyl 3-(4-chl he 1) 12

[3 (3- chl or ophenyl ) i Al

1-yl]-3-methyl - 4- oxobut anoafe

one

(lR)-1'-[3-(4—Chlorophenyl)-2,2-dimethylpropanoyl]-3H-spir0[2-benz0furan-1,3'-pyrrolidin]-3-
one
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 61. LCMS: (M+H)" = 384.6/386.6.

Example 78
0.0

/©>§(N —_
/
cl © NN

1'-[2-(4-Chlorophenyl)-Z-methylpropanoyl]-3H—spir0[furo[3,4-c] pyridine-1,3'-pyrrolidin]-3-one
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 1 starting from 2-(4-chlorophenyl)-2-methylpropanoic acid and 3H-
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Step 1. methyl 2-(4-chlorophenyl)propanoate To a
sol ution of nethyl (4-chlorophenyl)acetate (5.00 g,
w@208/0023adl ) in tetrahydrofuran (30 i, 0.4 noPQT/B52007&22411
C was added 1.00 M of sodiumbis(trinethylsilyl)am de
. .in tetrahydrofuran (35.2 niL) dropwi se. The m xture
sp1ro[fur<W§3r o?[.lgyrifdfned ,38pyrrofidin{-3fonE, vﬂhldfh V}M’slp('ﬁpaned) by hangaipipesdue that was

analogous VBthé dﬁiﬁlg@zi TR é‘? Wéﬁ%‘éﬁ PBHPIR vvg'% ”36 2heh eg%{a %M#Hﬁ”‘g !
371.6/379@di tion of saturated anmoni um chl ori de. The pr oduct
was extracted with AcOEt and the conbi ned organic
phases were washed with water, brine, dried with
MySO4, and concentr at e@&xampled®uo to afford the desired
product. Step 2. 4-tert-butyl \1-detpyl
2- (4-chl or ophenyl) - 2me fngte To a -78 C
sol ution of nethyl | ) propanoate (1.00

g, 0.00503 nol) in N7.0 m., 0.086 nol)
was added 1.0 M ¢t yl di silazide in

— 05,38y roMdin]-7-
s n%wgﬁm%f@rﬂ;@p SOy o
Step 1. M%(@dd@dphemf%émewprwwkmol 1y3-0 he reaction

jﬁt‘ﬂé Eé%e%um?saﬂré&%%yhﬁngﬁ prig@lute/tharagaialogotis tatitht described for

reacti on was quenched with
the synthenls Obxamnle 1t AEMSY: GMGED” V\%@S extracted wit ﬂ et hyl

Step 2. Z?g Kﬁ&lﬁ(g‘r gﬂgybegge%r%%ﬁoﬁa@gﬁglgﬂé?ﬁhe wat er (x2), Al
To bt L2 dShINPHGRY HUFDY PRy TR BT 22 BP0 I8 e i

acetone #d@,@%@%%ﬁfd@@s 06 ™1 &fy f)ﬁUSd)XQlaﬂt?m gatwf (2ti4&nlde\s() F(édAfter

roduct. 1H NVR confirned th I
stirring gm)ﬁpu th, thge@@og mixture was filtered t?n‘ougﬂ m}ﬂ:e I?i tl?e ﬁl%rate was onc&l(?rated
1n-vacuo R bsuRik PMu whédiSsalved BPKEBE] asBedWeittydtertnd oy thawowith
dS A mxture of 4-tert
Mgso42ar(dzpoe¢¢n@sat@bn@ﬁw) The %@WP&E%PW@E{ @@%"‘“agfb eyt

% | i d hydr at
40% Ac'aﬁt)n]i}]eli%l{regf%’(?gﬁy@[‘q‘g 266.50n0Nydr at & (0.643 g)

O s e N e e R T e

one vol atil es were renoved in-vacuo to afford 673 ng of

eSSt DA LB Qo B AR Bt
(30 mL3o & fho?)fék Gr"s Zﬁgzdd%d tés [VBof Bb@illiovimp etieydny 04:6 b)) dftcr-stu:rylg for
i st o e BT o U5 P IRBH B Rt
Stlrrmgd@aic\c()htﬁﬁgd £t9F5 °C for 10 min. and then at 0 °C for 30 min. A solutlon of 1-[2-(4-
chlorophenyl)-2-methylpropanoyl]pyrrolidin-3—one (620 mg, 0.0023 mol) in THF (2mL) was added to
the above mixture and stirring was continued at 0 °C for 3 h. The reaction mixture was acidified to
pH ~1 using concentrated HCI aq. solution and stirred at rt overnight. The solution was neutralized to
pH ~7 using solid NaHCO; and extracted with AcOEt. The combined organic phases were washed
with brine, dried with MgSO4, and concentrated in-vacuo. The crude product was purified by
CombiFlash eluting with EtOAc/hexanes and the enantiomers were separated using a chiral HPLC
column. LCMS: (M+H)" = 371.6.

Example 80
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the synthesis of exanple 1. LCVS: nfz 406. O( Mt -
484.0 (MtNa)\ Exanpl e oM B

W@ 1®6/(0d23@n| or ophenyl ) - 4-[ 3- ( 3- chl or ophenyl r pOT/USL005/02241
1
-yl ]-3-nmethyl -4-oxobutanoic acid A nixtﬁrépgf
tert-butyl

3- (4- chl or ophery
I]-3-nethyl-4- ox
prepared as exanp

m., 0.013 nol) and | ene—chl oridel (10 n., 0.2 nol)
was stirred at rt I~ 2 hours. The volatiles were
renoved i n-vacuo gield 70 ng of the desired
product. LCMS: (MHH)+ = 407.1 . Exanple 82

3- (4- Chl henyl ) - 4-[ 3- ( 3- .
fertButgl (HeMoBoRheeEo -1 (bl DR SPEET HGn Jr  EpreEpp oo
Step 1. }%e_téﬁf&ﬁ%ﬂ%&?ﬁ&?&}%pcﬂfo{ztg' (3 -chlorophenyl)pyrrolidin-
- - 3-met hyl -"4-" oxobut anoi ¢ [ %?_7 ny
T 0000 Moy (e BlRP BT I B & (WAL TEQ gy drofren (G0
mL, 0.4 %1'0 t hy !"@Wa{‘%d%@ 1 b& I FRYEEA bidtamethZSily)ajnide in tetrahydrofuran (35.2
enzotri azol - -qu;ytrlgédlneth | a 'nq%r ho %P 0] L
mL) dropveixaf Theawisisteoussivemes of 8.4 forgl b E?‘l%é‘bn{l?ﬁé “ﬁ"&o)% “and' El]de (2.53
mL, 0.04&6?&0&)?] gg‘[eQ kiR AYA 0 10F2 6, 4o 1dadtibn wels QA€ By tholajidition of
tetrahydrofuran (250 uL, 0.003 1 ) _was stir .
saturated amrheniun chigtides Thy produgt yawextagied Y"Hﬂg‘ﬁ‘%)% at?aéhev\%’rsn%%gd Blganic

i i - d t o -
o AR B o] oo s

desired prpdyct. - ( 2- Met hyl - 2- phenoxypr opanoy! ) - 3H spi r o[ 2- benzof u
Step 2. %—?er}n%{)zi@ | ]'-rgéﬁgg g%{g—ghlﬂ;]rogﬁegg%@{;@%&u&chrﬁ& hyl
ZnhyTh Giso b URANI AL e HoRp B TERBHE Bl § BR0s R fn
tetrahydFHAQ RS B, Ab8ER0IP by ddierDl @M dftlittfion hauihyldjsileside in hexane (6.0
reaction was refluxed for 36 h. The react]j ¢ X
mL). Afterstiringragd 81 Rtfer 3hetieer 1 AdEm T ?@&“’ﬁﬁ?ﬁe 935 mﬁag%&” mol)
was add%?. r%g‘?}gg“&g%%qi;% ;ﬂgZ%a?ﬁcﬁlt MRGUE aHid Aidwedergrddg8 warm to rt and stirred
at rt for Aks e e RS R b e e e
acetate.%@xﬁc%é RENBNGEH whier @b, brfit; Bl cvesNa2804 pﬁ@m@wra‘t_pﬂin-vauo.

confirmed that th
The respltingtepigpe gasgwgﬁ@g%ypq%%gﬁ%g%gaﬁtﬁﬂgg%ﬁ%%ﬁL %}Izﬁo%angﬁg ﬁ)toaﬁérd 0.73 g of
the desig%aggo WB NYINNER (6KFirinBd ThEIRMR@T ofte: desiedtpeniusti t h Li OH

ved in H2O The reaction ,nm xt , [
Step 3. ﬁtte@\béfoﬁ}’-éﬁf'?hlq’l‘?éhe\%lﬁ'ét”fe?}lé( '4%‘%”@“?’8’%:6’5’536;? It Lcraed «

{&;m%&% %Qé?efﬂfﬁﬁﬂa H@hyIbi(0RhMRPhay!)diheteygsuskingte (N30 0.00233
: . Fo ' i -
mol), lithium hydroxide, mogg\ldlygrgatee()é.t@rBag t, tle%)rghy\é'%otﬁpran%%rﬁh JJk% n?Jlﬁ MY Water (2.0

mL, 0.11 mol) was stirred at 40 "C for 16 hours. The volatiles were removed in-vacuo to afford 673

4< [ 3-§3-chl orophenyl ) pyrrolidin-I-y
anogte (0.160%, 0.000216 nol ,
' pacetic acid (1.0

t

mg of the desired product, which was used in the subsequent step without further purification.

Step 4. tert-butyl 3-(4-chlorophenyl)-4-[. 3-(3-chlorophenyl)pyrrolidin-1 -ylJ-3-methyl-4-oxobutanoate
This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 1. LCMS: m/z 406.0(M-t-Bu)*. 484.0 (M+Na)".

Example 81
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phase was dried over MgSO4, filtered and concentrated
to provide the desired acid as a yellow solid (665
W(??OROf/O?bw product was confirnmed by 1HNVMR St epPGr/US2005/022411
(2 Met hyl - 2- phenoxypr opanoyl ) - 3H-spi r o[ 2- benzof ur an-
l,3" -pyrrolidind e The title conpound was prepared

usi ng a procedure as apal of to that described
for the synthesis 0O anpNé &+; eps 1 and 2. LCMVS:
(MrH) + = 352. 2. Cl
(Ii?)-1"-[2-(4-Chl orgphenoxy) - 2- met hyl pr opanoyl ] - 3Hsp
|ro[2 benzof uran-1, 30Hpyrrolidin]-3- one The title

3-4- Chlg (gﬁl 4-&@-@11 f)‘%e%ggpfltagln@1-8’[]%&%&?4%Mutm acid

t he synt hesi 5
A)nam)fee)f%t-blgylép(é _chlogpherghed: (3¢ sopheny iy rglidgl -).3-methyl-4-

oxobutaré)oraée ég 160 % ][O%):?é?l O;frgéageg ap Q)?ag,@&y%? Zr thBbdacetic acid (1.0 mL 0.013

nzofuran-[,h 3' -py rroI|d ]
mol) andimeihsieiEoBlorit (16 eloiHoneltvoeSTEd RgbioBAngieF g olaies were

C f
oo £ SIS e B2 A9RUEt ecMmypor o for the
)42|1 1/423.1. Exanple 86 (I/
)-1"-[2-(2,4-Dichl orophlg;,gl 082- met hyl propanoyl ] -3Hs
i ro[ 2- benzofuran-1, 3 pyr?}gilii di n] - 3-oneThe tiyt%e P
compound was prepap€thusigg a procedure that was

anal ogous to t hat dri ged for @ ynt hesi s of
exanpl e 83, steps 1- . XOVRY (OBt 421. 1/ 423. 1.
Exarrpl e 87 (I Cl

R -1"'-{2-[4-Chl oro- 3 trifluoronethyl)phenoxy]-2-meth
| pr opanoyl } - 3H spi r i< benzof uranl V] 4

3 i n]:3-o0ne e .l fobd I
s ot R PR AR i RO S
fmlweowmmb@em _eatphiorasendpepelidin-3y lenghyl-4-
oxobuta(npllc Zyld |(18 T lﬁlg,(046(é§1? Ornéolgpr?qaregra% e)ﬁlmﬁ)le 67& 2 O M of dgnet};yéangrrl]eom
tetrahydfbflurad KR &Il)f l@:[n?otﬁmkb—&lmx}ms(ﬂm@thylapqu)@ ¢s@h<n1j1u1g @qa}guorophosphate
(21.4 mg, 0.0000483 mol), and N, N-diisopropylethylamine (12.0 ul, 0.0000690 mol) in
tetrahydrofuran (250 uL, 0.0031 mol) was stirred at 1t for 2 hours. The crude reaction mixture was

purified by prep-HPLC to afford 5 mg of the desired product. LCMS: m/z 433.0; 435.0.

Example 83

(1R)—1'-(2-Methyl-2-phenoxypropanoyl)—3H-spir0[2-benzofuran—1,3'-pyrrolidin]-3-one
Step 1. ethyl 2-methyl-2-phenoxypropanoate

Phenol was dissolved in anhydrous acetone and treated with potassium carbonate. After
stirring at rt for 30 min., the reaction was refluxed for 36 h. The reaction mixture was poured into
water and extracted with DCM. The combined organic layers were dried over MgSO,, filtered, and
concentrated in-vacuo. The crude product was purified by flash column chromatography, eluting with
EtOAc/hexanes, to afford the desired product. 'H NMR confirmed that the product was formed.
Step 2. 2-methyl-2-phenoxypropanoic acid
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The title conpound was prepared using a procedure that

was anal ogous to that described for the synthesis of
W@xmmbzmsss, steps 1-3. LCVE: (MtH) + = 404. 6/ 4P6T1/652005/022411

)-1"-[2-(4-Chl oro-2-net hyl phenoxy) - 2- et hyl pr opanoyl ] -

3H—sp| ro[ 2- benzofuran-1,3" - pyrrolidin]-3-one The

A Ldrht@n©O0P abvd eibfisester epﬁnymeosn weg tgatpd witle BQTE dissodted jpld20-

The reacBpaE W soarp SRR Vo Rt o2 RE R fomaining

aqueous Blaivalvess acidified with 1 N HCI to pH 2. Following extraction with EtOAc, the organic

phase wag gﬁaxi/?\;er gqgééé fﬂ%feg%g%ﬁ l?%%%lt ﬂr%\ﬂﬁ@tﬂ@ Erlérl}gle«% g::"d; %?&gﬁxg Solid

5 (665mg5rm&etptddh@menqjﬁmmeﬁ islNMKpar ed using a pr ocedure t hat

Step 3. (4 )allrrf jlegg,%s gg%éytp'i%tgn‘ojyﬁ%sp%%ﬁ ’gé?l{zoﬁ% ﬁé”%}%ﬁdﬁ]—ﬁfme
Thet[tR-compduyll was pxépqng&usdngra pZchdtph‘éﬂnW)aparl@wﬁw 1t deyqrilyggl for

ur an- &9 nLz3y,0ne The title
the Synﬂl?&‘ﬁ'bg‘ﬁ‘ﬁ‘a%gi Sﬁerp%gﬁ g,e%l ]Sés,(l{lln Mﬂgr oged%r e that was
anal ogous to that described for the synthesis of
exanple 1 starting fro
3H- spi ro[ 2- benzof ur an- | xﬁmp yrrol i di n] - 3-o0ne
hydr ochl ori de, S prepa edoasoexan'pl e 29, steps
1-2, and 2-net hylt\@zp [ leg- 32 yljphenoxy) pr or anoi ¢
acid, which was pre N
anal ogous to that describegfor t ynt hesi s of
exan‘pl e 83, steps 1-2. LCV5: ( MtH) 429. 2 Exanpl e 92
. pyvASPE-$piro[2-benzofuran-1,3'-pyrrolidin]-3-
(1B)- l'w ’(iﬂgﬁpr ibzeﬁnzeo rlglr)é yg yprrc[)I idin]-1 lyl)
one et hoxy] benzonltrl le The title compound was prepared

Fl‘ﬁ H@%&)r@ﬁﬁ}ﬁﬁ%r pfep Eﬂé@hsd(?ﬂn@&%h&@w $ad Malogads to émtdesdyibeld for
or

nt hesi s of exa M-H) + = 377. 1.
1S the synt@s&rqugangxl_;e 83, steps 1-3. LCMS: *‘38%‘ %6( H)

procedure that was

Example 85
CI: :
o)
(lR)-l'-[2—(3,4-Dichlorophenoxy)-z-methylpropanoyl]-3H—spiro[2-benzofuran-1,3'-pyrrolidin]-
20 3-ome

The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 83, steps 1-3. LCMS: (M+H)" = 421.1/423.1.

Example 86
Cl

Cl

25
(1R)-1'-[2-(2,4-Dichlorophenoxy)-2-methylpropanoyl]-3H—spiro[2-benzofuran-1,3'-pyrrolid1n]-

3-one
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{4-[1,1-D net hyl - 2- oxo- 2- (3-oxo-1"' H, 3Hspi ro[ 2- benzof u
ran-1,3" -pyrrolidin]-I"- yl)ethoxy]

w@b@aphizazet onitril eThe title conmpound was preper/e82005/022411
usi ng a procedure that was anal ogous to that described
for the synthesis of exanple 91. LCVs: (MtH)+ = 390. 1.

'["l?té AP &npdfind was prepared using a rocedure that was analogous to that described for
{4-11,1-Di nethyl -2 @g ?ﬁg %g[z benzof uran-1,
the synthesis ofiiksrenle 8. ﬁ]ePSI 1-3. §‘§M§t ph }1\?{3? etonitrile The

title conpound was prepared using a procedure that was
anal ogous to that des i bed fgr the synthesis of
exanpl e 91. LCMS: ¥amp 7“3 2. Exanple 95
"-{2-[(4" -FI uor@i met hyl pr opanoyl }
- 3H spi ro[ 2- benzof I n]-3-one The
title conpound < i procedure that was
anal ogous to that descrl be ynt hesi s of
5 exanple 91. LCVS: (MHH) + 46. 2. npl e 96 - Butyl
(LR)- 1"‘%‘[%4(;@‘6‘?0 lﬁ, QHHE orgmethfyp?ﬂ(ﬁ%oé/][ﬁ(-ﬁlétﬁyiprépmﬁ}bﬁdﬂdfﬁwlﬁm‘m“'
1,3 -pyrkohdjﬂ]{lsedﬂ@oxy} phenyl ) pi perazi ne-| -carboxyl ate The title
0 [ ' uk B0that described for
]gffegtg@c%?@“{"ﬁ"{) ‘%garg‘ﬁ‘ésﬁ% g’g“%d'“gj@?%%&dag’?g% bed for the
the syntifyisbheainpledB, dopmiysl &.CHME: (Mfrélb 45%kG436ig from
tert-butyl piperazine-1-carboxylate and
(1'S)-r-[2-(4-chl orophenoxy) - 2- net hyl propanoyl ] - 3Hspi r
o[ 2-benzofuran-1, 3' - pyrkxgmpld # - 3- one, whi ch was
prepared as exangle 84. LCMVS: (I\/H-|6|)+O: 536. 4. Exanpl e

97 (I S
)-1"-[2-Met hyl - gr [ N _phenoxy) propanoyl ] -3
H-spl rof 2- benzofuran I ]-3-one

hydr ochl ori de The titl e co 39/ prepar ed usi ng a
procedure that was anal ogous to tﬁggdesgﬂ;bed fo ghe

(LR)-1' ik Ellor s> BopophmorD- Hmethyirgppasioy S H-HiaL-botiggfuratl-1
pyrroli&iﬁf-g-'ohyt yl 4-(4-{1,1-dimethyl-2-o0xo0-2-[(li?)-3-oxol'
L5 The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 83, steps 1-3. LCMS: (M+H)" = 404.6/406.6.

Example 89

D

20 (1R)-1'-[2—(4—Chloro-2—methylphenoxy)-2-methylpropanoyl]-3H-spiro[2-benzofuran-1,3'-

pyrrolidin]-3-one
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 83, steps 1-3. LCMS: (M+H)" = 400.6/402.6

25 Example 90

F3C\©\
N
>4
O
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3H-spi ro[ 2- benzofuran-1, 3" -pyrrolidin]-r-yl]ethoxy}phe
nyl ) pi perazi ne-|-carboxy |l ate (prepared as exanple
wW@8)06/003M5: (M-H) + = 436. 2. Exanpl e 98 Met hyl PCT/US2005/022411
4-(4-{I,I-dinethyl-Z-oxo-Z-[(I/
-)-3-o0xo0-1"H, 3Hspiro[ 2- benzofuran-1,3" -pyrrolidin]-I'
(1R)-1'-2 -Mk&ﬁilpfsu}lﬁmwei JBEJn@iﬂﬁﬂTPhnW - SispireiRdenmfutantll¥-
onpound was prepared using a procedure that was
IW"““%Mé&%@ous to that descri bed for the synthesis of
PReAAR 6Pt nd sza@ ecBﬁsﬁfgfalpﬁgedmethmt was analogous to that described for

(ri?2)y-1" ) | yl phenoxy)

the synthspig P 8§F¥§E ﬁéﬁg%ﬁggﬁt %$H;3'-pyrrolidin]-3-on
e hydrochloride (prepared as exanple 97). LCVS: (M+H) +
= 494 2.

-[2-(4-Chl or ophenoxy)E"ﬁmr?t‘e"t%yl propanoyl ]-3H spiro[fu
ro[3 4-c] pyri di -pyrrolidin]-3- one The title
conpound was ptep red usi ng a procedure that was
anal ogous to tha¥ ' -yt hesi s of

i bed, fo
exanple 91. LCVE: ( + =38 N5/R889 5. Exanpl e 100
| * -[2- (4- Chl or ophenoxy) - & ne hyl pr/Gpanoyl ] -7-fl uor o- 3H
-spiro[furo[3,4-c]pyridine-193" - pyrrplidin]-3-one The
title compound was prepared using a grocedure t hat was
1'-[2- manﬁmgqmuﬁmmmtenmwnpmw]ﬁHrspméz enapfysan-1,3 gpyrrolidinj-3-
exanple 91. LCMs: (M+H) + = 405.7/407.7. Exanple 101
| -[ 2- (4- Chl or ophenoxy) - 2- net hyl pr opanoyl ] - 3- ph
Tag tithecompeurtd waseraporep osingia m@edpqeélyépvéﬁaqg PR tgtha%/ desch)ed for

the synt {;%foﬁ g)lilarmg)let ?s%ér;c(la ﬁ?xﬁ%ggsggﬂﬁ%eﬁzgﬁﬁﬁﬁf 3'5@%ﬁ<l71?}§’»giﬁ&fydiobﬁonde

which V\E)sﬁﬂspzhred ésﬂ:%ample 29, steps 1-2, and 2-methyl-2- (4-pyr1d1n—2-ylphenoxy)propanmc acid,
which wag péeg?jrl:cg f &su}%e (%%u Fan- ?’évasAanlegd?ﬁ vd t'hgt dARiBYd fOF BB ayiftekik of

- pyrrolidine]
example 83, steps 1-2. LCMS: (M+H) = 4292

one

Example 92

4-[1,1-Dimethyl—2-oxo-2-(3-oxo-1'H,3H-spiro[2-benzofuran—1,3'—pyrrolidin]-1'—
yl)ethoxy]benzonitrile
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 91. LCMS: (M+H)" =377.1.

Example 93

CN
K@\ 0.0
N
b
)
{4-[1,1-Dimethyl—2-ox0-2-(3-oxo-1'H,3H-spiro [2-benzofuran-1,3'-pyrrolidin]-1'-

yl)ethoxy]phenyl}acetonitrile
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The title conpound was prepared using a procedure that

was anal ogous to that described for the synthesis of
wex@aphs491l. LCVS: (MHH) + = 432. 2. Exanpl e PCT/US2005/022411

1035-(4-{!1,!1-D net hyl - 2-oxo-2-[ (| R -3-oxo-1 H

, 3H-spi ro[ 2- benzofuran-1, 3" -pyrrolidin]-I"-

’fiﬁe]tﬁlg BthgRAE WYY Prepirditi Y b PyoicediiethatAvas anddegoastiodisat Seseribed for

the synthegiryf qxamplo bk §MS) MH1=30-k 5 5t etranet hyl -1, 3, 2-di o

xabor ol an- 2-yl ) phenyl ] pr opanoyl } - 3Hspi r o]
2-benzofuran-1,3" -pyrrqlidip]-3-one 5 A stirred

m xture of (IR-1"'-[2- 4‘?‘BPGr%phenyl ) - 2- et hyl pro
ranoyl ] - 3H spi r oPR- benzofuran-1, 3" - pyrrolidin]-3-one
(1.000 g, 0.002414 nnl, prepared y usi ng a procedure

t hat was anal ogous t hqt, degScxjbed for the synthesis
of exanple 62), 4, &5/ %ﬁu '
[2,2']bi[[!, 3, 2] di oxaboPol dhy! ]

d
% Ny, 0. 00266 mol),
pot assi um acetate (718 ng, D 0072 ol ) and
' - bi s(di

I, 1 h I hi f T
(111 S Y OB T BB St hane

yl)ethox%rﬂp}%)éylpacétgﬂitﬁleﬁg, 0. 000121 nol) in anhydrous

- di oxane (10.0 nL, 0.128 I :

ThitR oo e Biee chusigieorp @i Vo A Bk 8 dedscibed for
the synthdslstoBE:hpleli ougMS (Mat)'ef37¢el i t e and concentrat ed

i nvacuo to give the crude product as a solid (1.387 g,

80% pure, 100%in yield). LCMS: (MrH) + = 462.2. L5

Step 2. 5-(4-{lJ-dinet hgtaniples®- 2-[ (| R) - 3-oxo-1"'H

>3H spi ro[ 2- banzofuran-I , 3 -pyrrolidin]-r~

yl ] et hyl } phenyl et hyl pyri di ne- 2- car boxam de A

stirred m xture

(IR -I"-{2-nethyl , 4,

abor ol an- 2- N

yl ) phenyl ] pr opanoyl } - 3H sﬁ? rofl2- be

i din]-3-one (750.0 ng, 0.0013680 noly\

br ono- N- et hyl ryri di ne- 2- car boxani de, %?59 0. 99,260
1'-{2-[(ﬁ‘[—)Fl)logob[pjygqyl-A-)g)oxy]-2—methylpropanoyl}-SH—splr 2-benzofuran-1,3'-

roliini6di,@heny! phosphi no) f errocene] di chl oropal | adi un(11),
Py coi‘p e

' ex with dichloronethane (. 1: 64 , 0. 000078 .
o il ISR TR NEBRA DL T SABRRfo A et ibed for
Ndi tagmgole (3.0 nL, 0.039 nol) and
thesyn%,gﬁ%lﬁeg@rﬁs(s. 5 M%QMS nol) was heated at 150 C

(oil bath) for 15 h. The reaction mxture was filtered
and purified by prep-HPgghple®6ve the product

0
N
K

N/}
(N
T

tert-Butyl 4-(4-{1,1-dimethyl—2—oxo-2-[(1R)-3-oxo-1'H,3H-spiro[2-benzofuran—1,3'-pyrrolidin]-

1'-yl]ethoxy}phenyl)piperazine-1-carboxylate

The title compound was prepared using a Hartwig coupling procedure that was analogous to
that described for the synthesis of example 49, step 1 starting from tert-butyl piperazine-1-carboxylate
and (1S)-1'-[2-(4-chlorophenoxy)-2-methylpropanoyl] -3H-spiro[2-benzofuran-1,3"-pyrrolidin]-3-one,
which was prepared as example 84. LCMS: (M+H)" = 536.4.
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as a solid (237.9 ng, 39%in yield for 2 steps). LCVE:
(MtH) + = 470.2. 5 Exanple 104

W®2{044091349 - Di net hyl - 2- oxo- 2-[ (I R) - 3- oxo- | ' H, 3HPGPUSPR022411
benzofuran-1,3" -pyrrolidin]-I"-
yl ] et hyl } phenyl ) - N, N-di met hyl pyri di ne- 2- car boxam de 0
Thi s conmpound was prepared by using a procedure that
was anal ogous to that escr'lg) d for the synthesis of
exanpl e 103. LCOMVB: ( M+Hy<dmEte 24. 2. Exanple 105S- |

| - D net hyl -1 - 1A N-S-oxo-1 H Hspiro -benzofur
an-1 " -pyr rolilding-1 '"-yl ethyl}-
3-fl uorophenyl) -, t hyl pyr+dy Ocar boxam de

Thi s conmpound was pr ed My N
was anal ogous to that des@ri bfed e synthesis of
exanpl e 103. LCMS: (M+H) + = 402. 2. npl e 106
5-(4-{1,1-D nmethyl-2-oxo0-2-[(IR)-3-0x0-|"H 3Hspirof 2-
[2eizthiylL+2-¢4rpipe Bizingl yipbériogy)propanoyll-pHtspirp[2-benzofuran-1,3'-
.3-f1 uoroph | )= N-met hyl pyri di ne- 2- car boxam de Thi s
pyrroli %lféﬁgﬁenlg’%\xgési‘yoﬁ}rdgpar ed by using a procedure that was .
Ahalitegompotd vas ateparecs@sirigtﬁadocfegwe st was analagas 4o tpt described for
xanple 103 ! it - Rlethyl 8 6xo0-2-[(1R)-3-0xo0-
the Synt%-sf?f? ?’faﬂp?eﬂt9ﬁ%%ﬁaéﬂ}%;%¢12@[t ?I&%l 43?34 grgmlﬂl M. 3H S pi r[(o&))Z-
1'H,3H-{pérofabaneainrah-1 3'-pysyatidivl-i ‘cllefhoky ¢W8Plﬁ9‘?§lne'1'°afboxy1ate repared
3 fluar enyhh+ N i et hyl pyri di ne-2-carboxam de This
asexamglgr?gg%%ﬁags%@ep?r\%% by using a procedure that was
anal ogous to that described for the synthesis of
exanmpl e 103. LCVE: (MrH,m 099 1. Exanpl e
1085-(4-{Il,!-D et hyl -2-oxo0-2-[ (I R)-3-0x0-1"H, 3Hspiro
[furo[3,4-c]pyrjdine-I,3 -pyrrolidin]-I"-

procedur e that

(1R)-1'-

yl]ethyl}-3-f enyl ) - N- et hyl pyri di ne- 2- car boxam
de Thi s conpopndjwas! prepared by using a procedure
t hat was anal ogou descri 0

Methyl 4-(4-{1,1-dimethyl-2-oxo0-2-[(1R)-3-0x0-1"H,3H-spiro [2-benzofuran-1,3'-pyrrolidin]-1'-
yl]ethoxy}phenyl)piperazine-1-carboxylate

The title compound was prepared using a procedure that was analogous to that described for
the synthesis of example 49, step 4, starting from (1R)-1'-[2-Methyl-2-(4-piperazin-1-
ylphenoxy)propanoyl]-3H-spiro[2-benzofuran-1 ,3"-pyrrolidin]-3-one hydrochloride (prepared as
example 97). LCMS: (M+H)" = 494.2.

Example 99
N
AN
/
O NN

1'-[2-(4-Chlorophenoxy)-2-methylpropanoyl]-3H—spir0[fur0[3,4-c] pyridine-1,3'-pyrrolidin]-3-
one
The title compound was prepared using a procedure that was analogous to that described for

the synthesis of example 91. LCMS: (M+H)" = 387.5/389.5.
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the synthesis of exanple 103. LCMS: (MrH)+ = 489. 1.
Exanpl e 109
WG 204001349 - Di et hyl - 2- oxo- 2-[ (I R) - 3- oxo- | ' H, 3HPGpUSmPS/ 22411
ro[3,4-c]pyridine-1,3 -pyrrolidin]-I"-
-------- yl]ethyl }-3-fluorophenyl)-N, N-di net hyl pyri di ne-2-car bo
xam de Thi s conpound viesanglep®r ed by using a procedure
t hat was anal og@*ﬁs to that described for the synthesis
of exanple 103. LGEN ( + =\5@8. 20 Exanple 110
5-(4-{1,1-D net hyl OX0M2- [ A oxo-1"H, 3Hspiro[fu
ro[ 3, 4-c] pyridine-1,3" -@yrifol i diy
et hyl }-3-fl uorophenyl ) - N, NOdi gty pyir i di ne- 2- car boxam
de This conpound was prepared by using a _procedyre _
1'-[2-(4-Chmroylmnoﬂm-akmqulsr@@nqylﬂa'i—ﬂm%i'ﬁéf? [g’(!i?[3t4rf‘ép3§§m‘[“ﬁb§ r's
of exanple 103. LCMs: (MtH)+ = 531. 1. Exanple A
pym’hdl':‘H'z%ﬁ'ﬁ’ti c assay of | | bHSDI Al in vitro assays were .
5 Pleriftiorcmagowadtvias pieparpd ysing 2 pyesad e thakwasfaalegnys & l?}fdeicﬂse or
bHSDL actj it o g p¢pt transfectants
the synthieers o cxarh g\galthiggﬁg pﬁﬁfag%g'gﬁl\(/)zrﬂ'si on of full-length
human | | bHSD were harvested by centrifugation.
Roughly 2 x 107 cells yrre f.q8yspended in 40 rnL of
lysis buffer (25 mv Tris-HO, pH.7.5, 0.1MNaCl, 1 mM
Myl 2 and 250mM sucrose) and | gy in a
m croflui dizer. Lysates were cla i ed by
centrifugation and the supernatants were aliquoted and

frozen. Inhibitiorfle | bHSDI Dyyfiest conpounds was
assessed in vitro bi I I,\gii/bn Proximty Assay
(SPA). Dry test conpotrndsoO MSsolved at 5 mMMin
DMSO. These were diluted in Oto suitable
concentratiqQns r the SP, 8 nm of 2-fold

10 1-[2-(4-Chloropheypxy) F'BﬂE’%BFOPé‘B?@é%R@é%\%?eergﬂg% ted on 384 wel|
fhatigscdnipobiSisyuearet hsitg Spioogisredhat svasrpalagaus to that described for

oncentrati re e of clarified lysate
the Symi:*%fég Ogﬂiﬁeé‘@tl"t @e‘g@ﬂgﬁﬁm Rggéﬁlp%% were initiated by

addi tion of 20 mL of substratecofactor mx in assay
buffer (25 rr1\/ITr|s-|—|CI,E)g‘gpkﬁ,2 0.1M NaCl, 1 mM Myd 2)

15
1'-{2-[(4'-Fluorobiphenyl—4-yl)oxy]-2-methylpropanoyl}-3H—spiro[2-benz0furan-1,3'-
pyrrolidine]
The title compound was prepared using a procedure that was analogous to that described for
the synthesis of example 91. LCMS: (M+H)" = 432.2.
20

Example 103
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concentrations of 400 nM NADPH, 25 nM 3H [
0.007% Triton X-100 Plates were i ncubgt ego;{ | ggnce)cand
Wo ernsosms4hour . Reactions were quenched by addi PCDOSII05/022411
40 n_L of anti-nbuse coated SPA beads that had been
-------- pre-incubated with 10 nM carbenoxol one and a
5_(4_{1,1\Aq§§,tgu?qx%3ﬁ&qum)e-mmmsﬁp@iromabdnb@f@yan-@'emﬁé@i'ﬂr%t es
ated, Lor,a ni ' '
steBS U RS 0, P T S P
Step 1. (Qapx'r{almﬂm;z-m-w,5,ysama,ethjvlhmbﬁdfoe@bolr@lg'a?ed)p@ﬂd]w&w%ﬂ'
n r.

o vere [ uti,nel y. Roughly 30% of input cortisone
spiro[2 @Eof‘@%g’édp%vhgm SBF&DI in the uninhibited reaction

5 A stiBd Biixtirh 6B@RPOFAi(t-bumepheieb2-reehyiprapaney irasnigoldrpensefian-1.3*

..val ue t out ' i
N
describedl @ tHSPhthdstsi of bxampRe6 ) phvss, a1, 45 Soektamaiviuc] ear cel|'s

e P wer e i at .
22 lbltéﬁ?giﬁ%agﬁfw@f?é L
[l,l'—bis(ls%ph. X liehe oyfetrbcene] dRBOBropallagfun[Iypom @ Withhdichhpspme (L1
0 (9.6 mg Boﬁ&gg‘s ] iﬁ%r?ﬁ Aous H-‘%ﬁo%%%ﬁo WLeoﬁﬁl;'(lﬁHi %@Hea@b\dzt IEOgltL%via
-0 Mt Wy econbi nant (un'an rL-4 (R&D Syst ens) .
microwaka €orfla. | ThekdagtiomominfuregyasZidiered Kireughtaipad AClity W))nqgétgated in-

added in,the es Ui . =
vaouo e P Bl B D e B e, L e
462.2. for 48 hours and then supernatants were harvest ed.

Conversion of cortisone to Cortisol was determ ned by

a commercially available ELI SA (Assay Design). Te
5 Step 2. cqmnmmﬁyamongzﬁmwmvﬁﬁésni@é%b«ma%fﬁraéglo%’w@d?wf -

cording,to thi ' i
ITethvl d]g 7 NS0 853.mier € considered active.
yie y%%ﬁ%r m% @’W Ular “4ssay to eval uate MR antagonis
AS%ﬁgmxmf@éf(g@-hﬁﬁagﬁﬁwi-%ﬁ-%iﬁr@%@ﬁ%\’%a' b iRRiP y
eScCl. - . ; ;
yph BB EIRONRHE! S5 R Rhne 356D o3ENoD, 5-
yhp en%lipéﬂl?af“%‘r_} A, 1 ‘gﬁ 0 é%g- 22’?@1 ety HEK393/ NBR )
bromo-Nehdtlsylfyridine 2rcaghonandide (559 mer @09350 om0 ié K11
20 bis(diphenylphosphino)ferrocene]dichloropalladium(II),complex with dichloromethane (1:1) (64 mg,
0.000078 mol) and potassium carbonate (539 mg, 0.00390 mol) in anhydrous N,N-
dimethylformamide (3.0 mL, 0.039 mol) and 1,4-dioxane (3.5 mL, 0.045 mol) was heated at 150 °C
(oil bath) for 15 h. The reaction mixture was filtered and purified by prep-HPLC to give the product

as a solid (237.9 mg, 39% in yield for 2 steps). LCMS: (M+H)" = 470.2.

25
Example 104
D ?
N N/

o)
5-(4—{1,1-Dimethyl-2-oxo-2-[(1R)-3-oxo-1'H,3H-spiro'[Z-benzofuran-1,3‘-pyrrolidin]-1'-
yl]ethyl}phenyl)-N,N-dimethylpyridine-Z—carboxamide

30 This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 103. LCMS: (M+H)" = 484.2.

Example 105
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3-fluorephgnyy N-methFpyriding-Zicarboxam

co-transfected with three plasmds: 1) one designed to
express a fusion protein of the GAL4 DNA bi ndi ng

waloovaione3and t he mineral ocorticoid receptor |igeemus2005/022411

bi ndi ng domai n, 2) one containing the GAL4 upstream
activation sequence positioned upstrean1of afirefly
| uci ferase reporter geneF( 3 %gene, I nc.),
and 3) one containing t Qi N\uci f erase reporter
gene cloned downstream flym di Ki nase pronoter
(Pronega) . Trﬁnsf-» usi ng the

typically read
post - transfectl.

ornT se in subsequent assays 24 hours
In order to evaluate a conmpound's

S-c-41, Pt o ok IS ick AT b o i B TR -1l
3- ﬂuoroﬁﬂﬁfyi}WN &ﬁn@th@ﬁﬁﬁdﬁ%,—cﬁbwegl ut am ne) suppl enent ed

1 nM al dost d r
i oo e prepoird 7 Geingg papeepiran: i b0 Hlafifbed f

the syntlfe8is bSextinbld 10heLCMSt (deHpewed.2and al dost erone, the

activity of firefly luciferase (indicative of MR
agoni sm by al dosterone) and Renilla |uciferase
(normal i zati on control Exahpled@6 er m ned using the
Dual -d o Luci ferae Assay FSyst em @ - Antagoni sm
of the m neral ocorticoid :

nonitoring the ability pf<aTegsgt coiypound to attenuate
the al dosterone-induced [ se activity.
Conpounds haV|ng 3 € ~fess are

consi der ed act Nve, Var i ous nodifications of the
invention, in ad i

i ti'on to those described herein, wl]l
be apparent to t®ose skilled in the art fromthe

5-(4-{1 fl-‘ﬁlﬁl@ﬁﬂyflﬂoﬁﬁfﬂ[ﬁlRP-BJo@&l'l—ﬁBthph‘Bﬁl-lfenmfuramnlsS ayerodifling-1'-yl]ethyl}-

I ntended to Wit hi.n thgﬁscope of the appended
fuding all patent, patent

qmﬁl compbiin@ s pRpdedibinlsingatprandure tiat veak ahdogduetng@sieﬂ@ribed for

plication is_lI r por.at e rein by reference inits
ﬂwsym@ﬁ%ﬂﬁéﬁﬁmﬁﬁgp Féﬂﬁféﬁﬁgg ngyi. A compound of Formul a

Il 1 or- pharnaceutically acceptabl e salt or prodrug
t hereof, wherein: teroaryl, cycl oal kyl,
or heterocycloalkyl e?@ﬁ“ﬁﬁfﬁgﬁally substltuted by 1
2, 34 0r 5-WXY-Z 0~ ~0

N
~ N N/
O

5-(4-{1,1-Dimethyl-2-oxo0-2- [(1R)-3-0x0-1"H,3H-spiro [2-benzofuran-1,3'-pyrrolidin]-1'-yl]ethyl}-
3-fluorophenyl)-N,N-diethylpyridine-2-carboxamide

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 103. LCMS: (M+H)" = 530.1.

Example 108
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L is absent, (CR13R14)m (CR13R14)nQ(CR13R14)p,
(CR13R14) nS( CR13R14) p, (CR13R14) nSO2( CR13R14) p,

WG BReBRB49 NSO( CR13R14) p, (CR13R14) nCO( CR13R14)PCT/082005/022411

(CR13R14) nNR15( CR13R14) p; Rl and R2 are each,

i ndependently, Cl1-6 al kyl opti onal |y substituted by
hal o, C(O) ORa or C(O) NRRd; \R3 B R, R7, R8, R9,
R10, R11, and Rl2 are eg u'or‘o‘ H or
-W-X-Y-2Z"; or ] 's

whi ch they are at
cycl oal kyl gr|
group option f
or R5 and R6 to

ber ed

4-20 nenbered heterocycloalkyl

tituted by 1 or 2 -W- X'-Y"-2Z";
ether with the C atomto which they

t t ached a1
5L Dy et UOOT T BEE BATO B P R s Ghhlai 1
yl]ethylS3LBEboplé - Hm-yn&hwyr%ﬁm-csfbogﬁmze or R7 and R8

t th th th t.omto bed for
}“l'gf, gﬁ@%in as[ﬁ%geldga %ggg # BIOPSS >1/1 ng%ty&g%Ba?Jgguﬁﬁ bREMetibed f

the syntl{éﬁiﬁbﬁé)ﬁﬂlpl'éﬁt)er bcys| GekKyl=489dup optional |y subst i tuted

by 1 or 2 -W- X'-Y"'-Z"; or RO and R10 together with
the C atomto which they are attached forma 4-20
menber ed cycl oal kyl gr @xpmple 1894- 20 nenber ed
het er ocycl oal kyl group oa_ii onal | ugstiguted by 1 or
2-W- X' _Y'-Z"; or Rl1l and tbgethef with the C
atomto which they are ¢ 4-20 menber ed
cycl oal kyl group or _a 4 er ed (pet/er ocycl oal kyl
group optionall|y sgib ed by 1 or2Nw- X' -y'-27";
or R3 and R12—Nqge  forman G 4 al kyl ene bridge
optionally substiituted by 1 or 2 -W-X"-Y"-Z"; or R3
and R10 togetherOforman G - al kyl ene bridge

5-(4-{1,2Viineikl-L xS PNER)-Bwixed IGHSpiro[fdro[3,4-c| pyridine-1,3'-pyrrolidin]- -1'-
yl]ethyl}-3-ﬂuorophenyl)-N,N-dlmethylpyndme -2-carboxamide

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 103. LCMS: (M+H)" = 503.2.

Example 110

D ?
/NN
O

5-(4-{1,1-Dimethyl-2-o0x0-2- [(1R)-3-0x0-1"H,3H-spiro[furo[3,4-c] pyridine-1,3'-pyrrolidin]-1'-
M| ethyl}-3-ﬂuorophenyl)-N,N-diethylpyridine—Z-carboxamide

This compound was prepared by using a procedure that was analogous to that described for

the synthesis of example 103. LCMS: (M+H)"=531.1.

Example A
Enzymatic assay of 118HSD1

All in vitro assays were performed with clarified lysates as the source of 11pHSD1 activity.

HEK-293 transient transfectants expressing an epitope-tagged version of full-length human 113HSD1
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35

-W-X"-Y"-Z";0or R3 and R8 together forman G -
al kyl ene bridge optionally substituted by 1 or 2
WO WoeMi23¥9 - Z"; or R5 and R12 together form an BUT/S2005/022411
al kyl ene bridge optionally substituted by 1 or 2
-W-X"-Y"-Z"; or R5 and R10 together forman G 4
were har@ésk| ByNRntbifigagen. Opduighiyal + yo "selbbswére mesagpeipied in 49 mp. of lysis buffer

s m BTGB BRI ARSE AT 40 b et i

microfluidi¥er. XTyMtes Aveére Rlafiad tly Rintrifag@ion zanH, the mp@me’qqmré rveirgy aliquoted and
P hal o, C - alkyl, G -4 hal oal kyl, aryI cycloalkyl
het er oaryl , heterocycloalkyl CN NC2, OR ' , SRa >,
ehitidh 0P 1 llfﬁt@) INGY feet comﬁ?ailﬁ)lﬁaé aS$esm(z@))m by,a Scintillation Proximity

Assay (S%é&? R'teg%g@gl;%&s gg dl.lsscl)}I\Be§(ag§ ?EE\ (?n DM%OC('% %sgerﬁgﬂuted in DMSO
to sultabﬁg-é)n'céltﬂ'hoﬁ%la{hk)ﬂPA ;QMyh&i ® ﬁL loy 2+ foHrsyhal dilytiéns af kegrthpounds were

het eroaryl, heter | oal
dotted on 383@10:{21/%5 in I@([@%gc C‘c e%géggqgf ﬁanpom%sf%’;%ﬁon%%% covereg 20 uL

of clarltS é ?sgtp@%gddgd civé{(yff gglg Wa&tgd:ng W%EEQHlﬂat'e&‘g?&ﬁﬁtdﬁmf by uL of substrate-

cofactorainiog/ ny lssayy [buffe, (25 mNRéFns@@ Qﬁxj e,Cél enélabgd n@@MgClz) to final
concentrgp?ggncifl Lfe%ﬁ )HI}{%%%B@{ aﬁ(meﬁf"& i dnfd 0873 Tube Y100, Paths were

ynyl enyl are each optionally
incubatedlabs? #Q fok efic lnyar. IRea2tias v@rehmbnphe((]aj/ adgition of ik pl pf antirmopse coated
hal oal koxy, amin

SPA beags g}akk;ardamprhare 113@u83§ed \gﬁlal(ﬁ.ﬂ\l& ST eléogglﬁ)ne ec%reths,al-sI;]Je(flﬁc monoclonal

antibod b@@é’ﬂlﬁhed@lellt& Wdr& e gtiydd, forPmGhirahik efi §0 emyitqs aCRT&nor to reading on a
en y

Topcoup{esp@];l Ve|celg}tq{y|don§91€ Pvgﬁwlf%at’gygﬁgg?ila pats anc} with no mAb were run

routlnelpekgﬁg?ﬁy MoabKibbut BRiseeaseat@alby y I BHEY] in the ylimihlauedyd:a,ctlon under
cycl oal’kyl al kenyl , heteroaryl al kenyl
these canditiensocycl oal kyl al kenyl , aryl al kynyl ,

6! Sabbyagh bn I@?Rfﬁﬁ@ Rk ihah Kbdny I20 M according to this assay were
_ hetero%&%1anﬁH¥ kynyl , each of mhICﬁLIS optionally
cmmuwsdbgmwtuted by one or nore halo, CN, N2, OH G -4

al koxy, G -4 hal oal koxy, am no, G -4 alkylam no or

C2-8 di al kyl am no;
Example B
Cell-based assays for HSD activity

Peripheral blood mononuclear cells (PBMCs) were isolated from normal human volunteers
by Ficoll density centrifugation. Cells were plated at 4x10° cells/well in 200 uL of AIM V (Gibco-
BRL) media in 96 well plates. The cells were stimulated overnight with 50 ng/mL recombinant
human IL-4 (R&D Systems). The following morning, 200 nM cortisone (Sigma) was added in the
presence or absence of various concentrations of compound. The cells were incubated for 48 hours
and then supernatants were harvested. Conversion of cortisone to cortisol was determined by a
commercially available ELISA (Assay Design).

Test compounds having an ICsy value less than about 20 pM according to this assay were

considered active.

Example C
Cellular assay to evaluate MR antagonism
Assays for MR antagonism can be performed essentially as described (Jausons-Loffreda et al.

J Biolumin and Chemilumin, 1994, 9: 217-221). Briefly, HEK293/MSR cells (Invitrogen Corp.) are
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Y, Y and Y' are each, independently, absent, C -6
al kyl enyl, C2-6 al kenyl enyl, C2-6 al kynylenyl, O S,
WOR®S/0Q349 COO, CONR e, SO SO2, SONRe, or NReQENRIUS2005/022411
wherein said C -6 al kylenyl, C2-6 al kenylenyl, C2-6
al kynyl enyl are each optlonally substi t ut ed by 1, 2 or
co-transfe%te@ adna thickiplaéiidd: B daexXysigneil 1o} eXpagse alfhkadony proteir ?lfothe EAL4 DNA

binding d@g}@ﬁ an;{] e 0 Qr aagzctoftilcmdl-fec q@rﬂg%bl%ﬂ(r% doﬁ\gﬁ % oy Eontaining the
GALA4 upﬁtkéﬁﬁ%aétlvﬁon 4ectmai1aeaﬂok10m}cd upstieA® of @ ﬁrqﬂ)aqufq:rasm fﬁEP”GF gene (pFR-
LUC, Strgpggyﬁgql %l W on% ¢ nlt%%ﬂl%th? IRléﬁ ha lu%ergse%ﬂ%@t@ﬁ/ ée-ne Eén&l downstream

et er oar
of a thynhﬁﬁ«ﬂﬁﬁk@,y pﬂoﬁﬂtek ermu@a@r "énansfg;aplys ary p ogpep@l),qsmg@e FuGENES reagent

(Roche). ﬁé{lﬂé&%’tg?,&q% 51eM1cq¥ln¥ea ?O(r)}rééa 1115%5» q‘g@ﬁtl&ﬁ s ﬂeﬂoﬁfs?ﬁgtﬁanﬂéctlon

stltu ed by 4f1td
I8 ofdiad t@ evdBhatda ainipphn&@nlﬁy &l &eagghize T MR, mskwund@are iluted in

cell cultlgeg% ﬁé—ﬁ%@l%@ﬂ% &é\f Q%Eé%le ﬁ@tf}ﬁlﬁﬁf/ %%ué%mlr\l)ncg supplemented with 1

nM aldoﬂr@)eg&'ﬁﬂ BpplieC{ChORBnsIREACHIR for 1@& U)UF‘RF@%FI’ the incubation of the cells
with the 55 NRc Rd, NRc Q’%’?éﬁfﬂ%m@ @A, % @’NRC i 7 NN ind6eRIT. MR agonism

mhereln two, - W X- Hé LGlo
by aldoste@@ﬁ) b\l&i Rusiilidh ucterasat (@mintadizagion @pntfq{)e?re Aetermined, usipg thepldyp

Or 0 f¥abRatcky @ defermined by
Lumferaggﬁgy ﬁ%ﬁ%%r( rqmgea). 7 ocg rP%xgpﬁﬁlg‘fhl o ot Qr;:] e

)
monitorifil gt atiility ed abtestlongpoond B aWU?W ghP + algosterQfeap@ic ?‘f}/iﬁﬁ&?y luciferase
-W-X-Y -Z together with the atomto which they are
activity. ot h att ached optionally forma 3-20 menber ed
CHifipalsnaling eI, of 1081 BDomesvbrsrcensidestddrdtsy cl oal ky!l
group optlonally substituted by 1, 2 or 3
-W-X"-Y"-2" vmaan-mn@¥2|soﬂmrﬂmnH'
Waese h{d)drt'M‘étuﬁ{s oiMhe Biveitiongin dditiartia thosp despried bgrein, will be apparent

to those; shlg%cﬁélﬁ ?ﬁ frg,m%lll_?o%o%%(rng% Ia?sEqutllon F@Jcﬂ %dﬂﬁa@cﬁl@ a&ae@sﬁ,mtended to fall

hal oal k
within tBd $6RYIf theGppénded klymysl Fach rqﬂ:rencg ylgcpl@cgpg@l patq%tpé'gegtaﬂp%lcag?ns and

publlcatr'_]q%ts %{te %l%ltg&%se% agplﬁza 1&1”1? knc p@r%tgd gé}glln % 'rr]f/fﬁ@ﬂ%z il RNéntivety.
al kynyl, aryl, cycloal kyl, heteroaryl or

heterocycloalkyl; Rc and Rd are each, independently,

H C -6 alkyl, C -6 haloal kyl, C2-6 al kenyl, C2-6
al kynyl ,
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aryl, cycloal kyl, arylal kyl, or cycloal kyl al kyl; or
RGand Rd together with the N atomto which they are
w@rdoaobssad forma 4-, 5-, 6- or 7- menbered PCT/US2005/022411
het erocycl oal kyl group; Rc and Rd are each,
i ndependently, H, G -6 alkyl, G -6 haloal kyl, C2-6
Whatnsgiahﬁml lgk ICZ 6 al kynyIR, argl , cycloal kyl, arylalkyl, or
yc oal ky or Rc and Rd together with the N
L. A gompAURS, Of]%é'ﬁ?%{]ﬁ;[e att ached formg 4-, 5-, 6- or 7- atom
menber ed het erocycl oal kyl grouR;E’ R? and Rf are each,
i ndependently, H C -6 al kyIR heFRoaI kyl, C2-6
al kenyl, C2.6 al kynyl, aryR3 RS aryI al kyl, or
cycl oal kyI al kyl; or nd Rf [together with the N atom
to which they are att B?, 6- or 7-
menber ed heterocycl g o 2, 3 or 4, n
is O 1, 2 orC8plis 0, qis 0, 1, or
2; wth the provisos: (a) 11are bot h ot her
than H or R5 and R6 are %oth ot her than H, or R7 and
R8 are both other than H, &r RO and R10 are both other

R7 d R8
or pharntla%g\ﬂlc!r_ﬁy a{cggé)ta%%glt grt ﬂridrrtlgo ?191%%10 gﬁ%r@igs - an i's

Gyhmdryiahdtgxparyl(gcbalgylk@rﬁyteroc@o:ﬁkﬁ4 q@g}fhgﬂtmna&b’ﬂ?bst%\ted by]1 2,3,4
or 5 “Qoy_(lc{,?gl kyl; (c) when g is 1 and one of R7 and R8 is

en the ot her f R7 -
Ltis abspraciCBiRY* m(f;Rlpﬁ?@ﬁ@qCRw‘a R ‘5@5@” na’,n Jhen R7

CRPR BREEt PRPRW, §O(A&R 62 (ORMRY rKiR'hhey are
( s ‘gﬁbgﬁRdE@) r(m a ‘rﬁpm egy ot ﬁer( thannct:%gﬂt hat/)llbng t he
(CRPRELNBG(GR & Yher ei n each R is independently, H or

RVLdR? afe aeh, inRPEhIVREY €] /higT optfonBlly shbstiZut&l bydhalo, C(O)OR® or
C(O)NRRY,
R, RYL R RS R, R® R, RY, 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 4-20 membered
cycloalkyl group or a 4-20 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 4-20 membered
cycloalkyl group or a 4-20 membered heterocycloalkyl group optionally substituted by 1 or 2 -W*’-
XY-Z27
or R” and R® together with the C atom to which they are attached form a 4-20 membered
cycloalkyl group or a 4-20 membered heterocycloalkyl group optionally substituted by 1 or 2 -W’’-
X-Y-Z7
or R’ and R" together with the C atom to which they are attached form a 4-20 membered
cycloalkyl group or a 4-20 membered heterocycloalkyl group optionally substituted by 1 or 2-W?’-
X-Y-Z
or R!! and R" together with the C atom to which they are atached form a 4-20 membered
cycloalkyl group or a 4-20 membered heterocycloalkyl group optionally substituted by 1 or 2 -W?”-
X-Y-Z7
or R? and R" together form an C;.4 alkylene bridge optionally substituted by 1 or 2
-W-X-Y-Z7
or R? and R' together form an C;.4 alkylene bridge optionally substituted by 1 or 2
-W-X-Y-Z7,
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2. The conpound of claim1 wherein Cy is aryl

optionally substituted by 1, 2, 3, 4 or 5 -WXY- Z 3.
wab@somspound of claim 1l wherein Cy is phenyl PCT/US2005/022411

optionally substituted by 1, 2, 3, 4 or 5 -WK- Y-Z 4.

The conpound of claim1l wher ei n Cy is phenyl

SR iaDRY foyethdd Bsrin dnl g alkiiynebridge Gptioadlly sulghiuted by 1 or 2

WX ﬁ%@a galkyl or pyridyl. 5. The conpound of claim1
is substituted. 6. The conpound of claim1
WMEERad R”Lto dethepfome ah C,iAlkykine bodgepotierdlip gubgtitaiedby 1 or 2

s rein L is (CR6R7)nQ(CR6R7) p or (CR6R7)nS(CR6R7

-W- gg?T%% >compound of claim1 mhereln(L i's é. g The)p
&Qtﬁhﬁﬂl REP todetiet firmmad Onedkyding bidgeptipnailp subptisted bYipOUAd

W Glaim1l wherein RL and R2 are both nethyl. 11. The
Xcdﬁp nd of claim1 wherein -WX-Y-Z is hal o, cyano,

&IR” Y ’Rifaagdhel formiah Cay allGilend beitigeydptiomilly g@hsk@ﬁ@ byler2sg
Xgakg ,Kyl, G 0.al koxy, G -4 haloal koxy, OH, G -8
aIkyI am no, Cl.4 al kylam no, C2-8

difah&RMard dach, nﬁe()@)imsedﬂ HRCCO) 4k, Wlﬂm Hgicycloalkyl,
e CR R T SOL A8 SROXUE ORI OB R

| k
OC(ONRRL, Nhék‘érmmﬁomdcm CEMRRS, S(@éﬁter%%)m &al &(9)3@

| al kyl, arylal kenyl, arylal kynyl, heteroaryl al kyl,
S«»ﬂﬂﬁégeroarylalkenyl , heteroarylalkyn I, y y

®y’db HaC kgl Kok halmikshelné,rcwelydkﬂahekvwmlkwf’m%’@iﬂéﬁﬂnoﬂ C(O)R",
G al @ Lrharoal kyl
C(O)ngﬁk 9@)053/ %ﬁb)tﬂkr oaf&t@%@nyﬂs Oﬁm kﬁl 83 e
rve,twr agry!’ ar«eﬁuomdepméwymm &(y@lﬂ{ eyl Qiiﬁ ?K%‘d?ﬁl’lk@ii 6
alkynyleglr | 9,8 Ky el e I’yﬂq l((l% X Iza%d}@iee&wgb@@{f Kdtkerein said Ci6

, kyn het er oaryl al kyl ,
alkylenﬂﬁ@ﬁraﬂanyﬂbr@ﬂ K]aaylkyqyleme]taeer @l Wt@pkli}'rpypstltuted by 1, 2 or 3 halo,’OH, Ci.4

al-kyl al k |
oy, SRS At o LIPS BEUSGRAGEIRLLY . 1S ano
X, 8¢ and Kydlre)eaylh -11(c@)enaeralblkgbpgnt Camllhﬂaqu]{ \2;8 alkenylenyl Cys
alkynylaay? Z'fmﬁ’aﬁy nlE\Zl llféfér(a[ﬁ %téf%clyc Oﬁl hﬁ’%flgﬁ}'kb’}lgmagagralkg lker¥dparylalkyl,
heteroc@dl@kywikyimrylﬂze@d |cml¢@1¢ygaﬁkem)l? he@grqgrﬂp&lggal , hae@fm;l%alkylalkenyl
arylalk%{&gl(a ?afl I’lﬁ}m gtflggﬂtalkg@l &ke‘f&’cly%l&ﬂqfl&l yll each of which is

roaryl, "cycl oalcy .
optionally substituted by one or more halo, CN, NO,, OH Cr.4alkoxy, C; 4haloalkoxy, amino, Ci4

alkylamino or C,.g dialkylamino;

Y, Y’ and Y’ are each, independently, absent, Ci.¢ alkylenyl, C,.¢ alkenylenyl, Cy.6
alkynylenyl, O, S, NR*, CO, COO, CONR?®, SO, SO, SONR?, or NR°CONR’, wherein said Ci.¢
alkylenyl, Cy.¢ alkenylenyl, C,. alkynylenyl are each optionally substituted by 1, 2 or 3 halo, OH, Ci4
alkoxy, C;.4 haloalkoxy, amino, Cy.4 alkylamino or C,.g dialkylamino;

7,7’ and Z*’ are each, independently, H, halo, CN, NO,, OH, C,.4alkoxy, C.4 haloalkoxy,
amino, Cy.4 alkylamino or Cj.g dialkylamino, Cy.¢ alkyl, Ca.6 alkenyl, Cp.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, wherein said Cy.s alkyl, Ca.6 alkenyl, C,.¢ alkynyl, aryl, cycloalkyl,
heteroaryl or heterocycloalkyl is optionally substituted by 1, 2 or 3 halo, Cy.6 alkyl, Cz alkenyl, Cy.6
alkynyl, Cy.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)NR'R’, NRR", NR°C(O)R?, NR°C(O)OR?,
NR°C(=NCN)NR’, S(O)R?, S(O)NR°'R, S(O):R”, or S(O),NR°RY;
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het er ocycl oal kyl . 12. The conpound of claim 1l wherein

-WX-Y-Z is halo, cyano, C 4 cyanoal kyl, nitro, G -4
waordocoedskyl , C -4 alkyl, G- haloal kyl, G-4 aP&DY$2005/022411

G -4 hal oal koxy, OH, C -8 al koxyal kyl, amno, C -4

al kyl am no, C2-S dial kyl am no, aryl, heteroaryl,

GRErdiP AT K WX e @)ﬁ&ﬁéf@lfh&ﬁd‘dﬂ)m toa\lfll’yiblaﬂhk}ydtrﬁ both attached optionally
het er oar I al %i cycl oaI

form a3ﬁ@gr@m@ery gpwg,pr -4 rf?lr? éﬁé}gﬁbogmﬂ%allg?l grolugo%lofally
Subsututgﬁ"@yrlegra,ry\L%HYxZ Y’&zhal o, cyano cyanoal kyl or pyri dyl .
. The conmpound of cl ai

‘ﬁgﬂr@n v AW ks Y & togetheq) vg}tz\q tﬁ?:ftom Wﬂl&‘n ‘}ﬁ/ﬁy ate IPOth aéac&%cis %ptlonally
form a 3%'11%%1%&21 ﬁycl&!’l@ﬂ Qﬁéﬁ%‘blkyho m&hlkdi)e@/lﬁ:kekgdyclodkyﬂlgroup optionally

et er oar ary, stituted by hal o, heteroaryl
substltutscbbswtoagg&/ bif h‘al % 315. The conpound of cl ai myl

whetigLiy- ﬁ&_gngotﬁé}tﬁ@ggt her with the C atomto which
they are attached fo . 4-20 menbered cycl oal kyl
yhestip 8 -%a-Y-40s pf b het erocycl oal kyl group

Qﬁéraﬁﬂw*X”mbszt’ubumadhﬁm,l or 2 -W-X"-Y"-Z". 16. The

S GO R C JE A AT
aryl, cyc{%&{lﬁgf ggtsrg;é%lﬂl)fﬁ{e@ébfclgﬂmp or a 4-20 nenbered
R anWR ware qac? ZnXepg_%ent%ﬁ Elogbﬁ_@gﬁ (jid%/ h?ﬁgzgﬁysl fﬁ(gv\ﬁg?/%}é raﬁééé 7yl
cy@sHikyRBele BB bictetetécy Blodliag; C at om to which they are
R oy b Levapi 3{4“8?%‘8‘8;% 4 E? %ag‘% ‘%Y ngg‘lg?%% s Bllynyl,
aryl, cy%?kg’l@tl mlatfuamlhg}d Ay dlodikylakylWV - X' - Y" - z 18. The conpound of
CzﬁldtRh gsggtgpr wg}?gg}%godn% \?hﬁ%%gcﬁe hg%aﬂcl#g fBllﬂ?a ?t 8B 0
membex‘é&ﬁétél@l:}}éwalkgrgibl@ or a 4-20 msrrber ed heter ocycl oal kyl
G5y S S ol iy g g o, o,
aryl, cy&l@zrgﬁ}l heylamiil & dytiealiylakdm t o whi ch they are attached
R G AR S e
membei%}d hétex@&yc?oa_ﬂwgr&p,\f z" 20. The conpound of claim1l
c? R are ealcﬁc‘, ir}dependently, H, C1.6 alkyl, Cy.¢ haloalkyl, Cy.¢ alkenyl, C,.s 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;
mis1,2,3or4;
nis0,1,2or3;
pis0,1,2 or 3; and
qis 0,1, 0r2;
with the provisos:
(@) R® and R? are both other than H, or R and R® are both other than H, or R’ and R® are both
other than H, or R® and R are both other than H;
(b) when q is 1 and one of R” and R® is phenyl, then the other of R’ and R® is Cy.¢ alkyl, Ci.6
haloalkyl, Cy.s alkenyl, Cy.¢ alkynyl, aryl, or cycloalkyl;
(c) when q is 1 and one of R” and R® is OH, then the other of R” and R® is other than 3-
(trifluoromethyl)-phenyl; and
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21. The conpound of claim1 wherein q is 0. 22. A
compound of claim1 having Formula I'l: wherein: ring A
wO 3008/0d2329) nenbered cycl oal kyl group or a 4- 20PeEDEBO®0R22411

het erocycl oal kyl group; and r is O, 1 or 2. 23. The
compound of claim1 having Formula Ilia or IHb:H b

(d) efoﬁwcgls g thdrnipg gmBI;L géhdrugtdhdeacion 6o wiiniptheeare aftgehedform a moiety
use 0 - e ; [

othr thapyle e OB S0, SCp, OO SR, NHGH2, | CHRCHD
COCH2, CONH, COO, SOCHZ ) SO2CH2, or SO2NH; Qz’is
O S NH CH2, CO Cs S
CH2CH2, COCH2, CONH,
SO2NH;, r is Or22l or
rand s is O 1on-Z
havi ng Fornul a sl V:

WONHL )52 CH2, or
s, 1 or 2; and the sum of
e conmpound of claiml

in. QLis O S, NH CH2,

, NHCH2, CH2CH2, COCH2,

' , or SO2NH; is O S,
NH, CH2, CO CsS, Xehl2, SCH2, NHCHZQE CH2CH2,
COCH2, CONH, CCI%«&QCI—\@ SONH, SQ2CH2, or SO2NH, B3
and 4 are each, indepgpdently, CHor N, r is 0, 1 or

2; o
wherein each R* is independently, H or ~-W’-X’-Y’-Z’, and wherein q7 is 0,1,20r3.

2. The compound of claim 1 wherein Cy is aryl optionally substituted by 1,2, 3,4 or 5 —W-X-
Y-Z.

3. The compound of claim 1 wherein Cy is phenyl optionally substituted by 1,2, 3,4 or 5 —W-
X-Y-Z.

4. The compound of claim 1 wherein Cy is phenyl optionally substituted by 1 or 2 halo, CN,
cynanoalkyl, or pyridyl.

5. The compound of claim 1 wherein Cy is substituted.

6. The compound of claim 1 wherein L is absent.

7. The compound of claim 1 wherein L is (CR'R"),O(CRR"), or (CR®R"),S(CRR’),.

8. The compound of claim 1 wherein L is S.

9. The compound of claim 1 wherein L is O.

10. The compound of claim 1 wherein R! and R? are both methyl.
11. The compound of claim 1 wherein —W-X-Y-Z is halo, cyano, C;4 cyanoalkyl, nitro, Cy.galkyl,
C,.s alkenyl, Cy.g haloalkyl, Cyo.alkoxy, Ci.4 haloalkoxy, OH, Cj.s alkoxyalkyl, amino, C;.4 alkylamino,

C,.5 dialkylamino, OC(O)NRR?, NR°C(O)R", NR"C(=NCN)NR', NR°C(O)OR", aryloxy,
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sis O 1or 2; and the sumof r and s is O 1 or 2.
25. The conpound of claim 24 wherein QL is O NH, CH2
weroog®23wher ei n each of said NH and CH2 is optPOIaB10y5/022411
substituted by -W-X"-Y"-2Z".22411 26. The conpound of
claim24 wherein @ is O S, NH, CH2, CO or SO,
heteroaryIb8yl, Biythll§asxh, }Qfercsﬁlldk}mbiya]ﬁder&f&loxﬁlkyptarydmgaalkx,l aryl, heteroaryl,

tit "
ycloalkkldfg%{lgc".yg Oﬁ&éﬁﬁéﬁ&}ﬁly X gﬁg ézar?'l%%-[m%t g Ot e%frcl)a?}llﬁkéﬂyl
heteroarﬁlhlik?ﬂg}ﬁ cﬁlﬂalkmtlbyl,ajtrmetemcj'clmmﬂkyw(y@ NH and CH2 is
a W o
ebrpBome g DA i) Cyiloaon G kS5 op08 o
heteroar@logy, biygallolidxsT hdﬁo@lal@lo%etapar@@yallﬂhgr@xyal@a]e ﬁryb\heteroaryl
cycloalkys\;let%ocwyoa%yq—%y%@q? la(ilk Xral%(kj&ﬁ#ﬂ ﬁelﬂér&gglméyl heteroarylalkenyl

heteroar@]ﬁ&yﬁ}fl c@ﬂioﬁikﬁal@ q>rshe’(é)rcamjoa;llty®1]gtl hﬁeqphplgallwt@ﬁitu@grweqll 2,0r3
halo, cyangy mﬁo, rozy (Egt\fﬁ(y_]_)hzélgfg%é Oﬁch%}%yl?&ﬁ*ﬂﬁ&lk}l ggl e?é 4 hrallloalkyl Cia
alkoxy, Cs, Haldalkpky, @F5 0 yalisuxpalkylt aniee Coyalkylimixo, Gy diatkylagno, DNRR,

C(O)o%oﬁggé‘(m}{@%ﬁg@ég" %&%ﬂ%@%lé%%}éﬂyl\/ éﬁg ﬁét&bHﬁcrry_Q 1, Qeldafiyl, or

heterocyChiaByl2, COCH2, CONH, COO, SOCH2, SONH, SORCH2, or
SPNH, @ is O S, NH, CH2, CO CS5S06 SC2, OCH2,
SCH2, NHCH2, CH2CH2, COCH2, CONH, COO, SOCH2, SONH,

12. smedﬂzpoum ofSCaEMNH wl@rmaWQﬂrYaZ i haleceyang, (K epyERRASRL IYITO, Epp

nltroalkglngl %alkyl IC‘B Q%an:hpl?fl 4alk(§xy| &, 4(Balo:!llk9£y, g)H @P?all&ﬁ?alﬁﬂ Mngho,C;.4
alkylamino, C,.g dialkylamino, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,

heteroarylalkyl, cycloalkylalkyl, or heterocycloalkylalkyl.
13. The compound of claim 1 wherein —W-X-Y-Z is halo, cyano, cyanoalkyl or pyridyl.

14. The compound of claim 1 wherein —-W’-X’-Y’-Z’ is halo, Cy.4 alkyl, Cy.shaloalkyl, OH, C;4
alkoxy, C;.4 haloalkoxy, hydroxyalkyl, alkoxyalkyl, aryl, heteroaryl, aryl substituted by halo,
heteroaryl substituted by halo.

15. The compound of claim 1 wherein R® and R* together with the C atom to which they are
attached form a 4-20 membered cycloalkyl group or a 4-20 membered heterocycloalkyl group
optionally substituted by 1 or 2 -W*’-X**-Y**-Z’".

16. The compound of claim 1 wherein R’ and R® together with the C atom to which they are
attached form a 4-20 membered cycloalkyl group or a 4-20 membered heterocycloalkyl group
optionally substituted by 1 or 2 -W*-X**-Y"*-Z"".

17. The compound of claim 1 wherein R and R® together with the C atom to which they are

attached form a 4-20 membered cycloalkyl group or a 4-20 membered heterocycloalkyl group
optionally substituted by 1 or 2 -W**-X**-Y"’-Z".
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32. The conpound of claim31 wherein QL is O NH CH2
or CO wherein each of said NH and CH2 is optionally
WG adws003ue ed by -W-X"-Y"-2Z".33. The conpound PET/TEEN0F22411
31 wherein Q@ is O S, NH CH2, CO or SO, wherein
: each of said NH and CH2 is optionally substituted by
18, TFkofpouXd oZilaim3HwhdEbie RE aniiolitogethdr vathahad omip sthish fheydee

of QL and [ d the ofl ' I
atached g d 3 RISV S S RRE D e ol Faroup
optionall§ ¥iBtifutedbgd obg —WW-XX-¥'¥Z>’Z" . 35. The conmpound of
claim3 1 wherein one of QL and Q2 is CH2 and the

other is O S, NH, or CH2, wherein each of sai dNH and
19. THZomm$orialolf clai 1 wherein Rt | and R&do gegher With she Gpatorato whiglgthey are

The copmpound of cl aj 1 =Y bgp O
atached 1 & 0 GEREr] SStE G B o A e G R e
optional§Rtibseifuedd|ty IswbsWWt-aed 48y’ - W - X" - Y" - Z". 37. The

conpound of claim 31 wherein 3 is CH optionally

substituted by -W-X"-Y"-Z". 38. A conpound of Fornul a
20.  Yhe codipoard qikhinrhedeteingpb Ly accept abl e salt or prodrug

t hereof, wherein: Ris phenyl, Cy-S, Cy-(CRI3R 4)mS-

or Cy"(CR 13R14),,,-, wherein said phenyl is
21.  Opddoapabidofsidis il ivthateed 9. 1, 2, 3, 4 or 5 -WX-Y-Z; Cy

is aryl, heteroaryl, cycloal kyl, or heterocycl oal kyl,

each optionally substituted by 1, 2, 3, 4 or 5
22. AWbdMpdind;of Epiim i bavamgMormuladlycl oal kyl , each optionally

substituted by 1, 2, 3, A Ak Sy Hy 3 Hy 4

Hy5 Rl and R2 are eachs | ygﬁd{%é?le

optionally substit uh ORa or C(O NRRd;

A

R13 and R14 ar e , H, halo, C1-
alkyl, C-4 hRo ¢eoal kyl, heteroaryl,
het er ocycl oal kyy¥/ . OR\ SRa' , C(O Rb'

(O NRefd—— (O ,
¢ Rd'" ,NRc' (O)R d', NR ¢
S(ONRc >Rd >, S(O2Rb R'&rR

1

wherein:
ring A is a 4-20 membered cycloalkyl group or a 4-20 membered heterocycloalkyl group; and

ris0, 1 or 2.

23. The compound of claim 1 having Formula Illa or Ib:
R5 R6Q1/Q\2/ (Wv_xu_Yn_Zu)s

(W“'X""Y"'Z")r
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S(0) 2NRc' Rd'" ; R17 is aryl, heteroaryl, arylal kyl or

het eroaryl al kyl, each optionally substituted one or
WOore0e/0023¥9 - X' -Y'-Z"; R18 is Hor -W-X -Y' -Z'; PRIDS1085/022411

aryl or heteroaryl, each optionally substituted one or

nre -W-X"-Y"-2"; ROis Hor -W-X-Y-Z'; R 1is H

or -WX-Y-Z;, R2 is aryl %eter arw , arylal kyl or
Foaat Ty Bokst i tuted, one or
IS seldV"3C-Yore

het er oaryl al kyl , each4oB
nore - W-X'-Y"'-Z"; I
6- menber ed ar s TRWbr-¥tizhet er oar yl
group, a fusB «| oal kyl group or a
fused 3-14 ne al kyl group; WW and
W are o Bbsent, CI-6 al kyl enyl,
C2- al kenyl enyl -6 alq leenyl, O S, NRe, CO COO
CONRe, SO, S, SBNR e, or NReCONR f, wherein said G
6 al kylenyl, C2.6 al kenyl &@ityl, C2-6 al kynyl enyl are
. each optionally substituted by 1, 2 or 3 halo, OH
whereinicy) 4 al koxy, GCi -4 hal oal koxy, am no, C -4 al kyl am no
fifig E2-aFushil 3l ok gInsemibere ady] odfusedlrfchr ¥emearbered detgroaryl group;

i_pde ntly. -absent, <8 I - H,, CONH,
G echg1 Wy B BSaPR e QR SChpaHOt, Sty cock
COO,SO@H%B@F&XFOﬂEEiefﬁnyﬁkoalkyli aryl al kyl ,
cycl o el sryar OCH,, CONH,
A r@é&ﬁ{ﬂ’ %%kéﬁ’, é@&@% &gkrf%NH%I;{fc Coar el kenyl
C00, sbetis SO, Isa,&dnyt SOMH;er ocycl oal kyl al kenyl ,
aryl al kynyl, cycl oal kyl al kynyl, heteroaryl al kynyl,
ﬁ@#@fB%%cloalkylalkynyl, each of which is optionally
SWI51 of Utagdl by one or nore halo, CN, NO2, OH, Cl.4
3{koxy C 4hgloqlkoxy, amno, C 4 al kylamno or C2-8
PRI 59T V. %Y and Y' are each, independently,
absent, G 6 al kylenyl, C2-6 al kenylenyl, C2-6
kynyl enyl, QO N , CONRe, SO SO2, SONR
24. ?heg?‘xﬁﬁ% i 1 favin ?%rms?gilé‘o' 6 al kyl enyl, C2-6
al kenyl enyl, C2-6 alk pysteR%va@fe EAEK-BpEdsonal | y
substituted by 1, 2 3 | 0, (6-4
R \

R! R?
\\(WI_XII_YlI_ZII)r

wherein:
Q1 is 0, S, NH, CH,, CO, CS, SO, SO,, OCH,, SCH,, NHCH,, CH,CH,, COCH,, CONH,

COO0, SOCH,, SONH, SO,CH,, or SO,NH;
Qis O, S, NH, CH,, CO, CS, SO, SO, OCH,, SCH,, NHCH,, CH,CH,, COCH,, CONH,

COO, SOCH,, SONH, SO,CH,, or SO,NH;
Q%and Q" are each, independently, CH or N;
ris0, 1 or2;
sis 0, 1 or 2; and

the sum of rand s is 0, 1 or 2.

25. The compound of claim 24 wherein Q' is O, NH, CH; or CO, wherein each of said NH and
CH, is optionally substituted by —-W”-X"-Y”-Z.
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al koxy, G . 4hal oal koxy, amno, G 4 al kylamno or C2-8

di al kylam no; Z, Z' and Z" are each, independently, H,
whadoe/003M) NO2, OH, Cl1-4 al koxy, G -4 hal oal korRgT/US2005/022411

amno, C-4 alkylam no or C2-8 dial kylamno, C 6

al kyl, C2_6 al kenyl, C2-6al kynyl, aryl, cycloal kyl,

heteroaryl or heterocycl oal kyl, wherein said C .6

al kyl, C2-6 al | GlIRAik¥ch of said
26. Th@@@ﬂt?&?%x?“&ﬂ‘mﬁgf’é?%ﬁ'%ﬂ‘%Qr @fﬁx e
NH and @fﬁhﬂpdoum&@uwmiadbam” R ﬁam CG-6 alkyl, C2-6
kenyl, C2- al kynyl, Cl-4 hal oal kyl, aryI
cycl oal kyI het er oar yI het er ocycl oal kyl,

NO2
d oﬁ(l%ﬁl}ﬁﬁl bvheﬁ(rﬁ)ﬂbllaf QRahd Qf(l@l‘@aad tt@g@@ iR> NH, or CHy,

27.
wherein ?)ngfw%%%i @Rﬁg }?mddd\@g@ng(% S v S(0)

2NRRd; wherein tvvo -W - X' Y' -Z together with the atom

28. ”inpgﬁﬁvgll)cgg Egg%/ 81;;46 %19%1? el gf h%d%:olp EHY n_%ﬁirthé/ oth@'i8§02s, 32 @r

CH,, wh&&headhaxedlwuﬁkayiummnmmly outatituted Sy bW ¥ u¥ed by 1, 2
or -W-X"-Y"-Z"; wherein -WX-Y-Z is other than H
vvhereln -W - X' Y -Z' is other than H, wherein

20, TiWcoMponhid-oZilais24obleesin birerf Qiandi@” a fLpnshether i QR eHCONH,

i nde ent | by G hal oal kyl, C2-6
whereméﬁ%ﬁy&‘d oéélg'lﬁ??/ﬁuftedbzgry cyclzgal kyl, het er oaryl or
heter ocycl oal kyl ; Rb and Rb are each, i ndependently,

30. Wwpun l,jﬂlf §4aim %\ggerelfl @?J d‘% l)}?te s ﬁuﬂtiﬁﬁé’&’ﬁy ~WB2X6.Y”-7”.

het erocycl oal kyl ; R and Rd are each, independently, H,

I k I, -
3L. kaﬁPﬂg?’P“‘YJa‘ifﬁ%‘mgh%‘i‘%ga%m arC§I . vl or =°
cycl oal kyl al kyl ; or dﬁfl 6@ Qf/q,etVWeX -Yid)k the N atom

-4 O-, 6- or 7-
Q\;and Rd > are

—

each, indepe 3-6 hal oal kyl ,
C2-6 al kenyl, \ci(g@ll Wbz
aryl al kyl . kyl al kyiR® or R and Rd togdet her
with the'N atomt vvhlchth@y are attached forma 4-,
5-, 6- or 7- o)
v
wherein:

Q' is O, S, NH, CH,, CO, CS, SO, SO,, OCH, SCH,, NHCH,, CH,CH,, COCH,, CONH,
COO, SOCH,, SONH, SO,CHj,, or SO,NH;

Q*is O, S, NH, CH,, CO, CS, SO, SO,, OCH, SCH,, NHCH,, CH,CH,, COCH,, CONH,
COO, SOCH,, SONH, SO,CH,, or SO,NH;

Q’and Q4 are each, independently, CH or N;

ris 0,1 or2;

sis 0, 1 or2; and

the sum ofrand s is 0, 1 or 2.

32. The compound of claim 31 wherein Q' is O, NH, CH, or CO, wherein each of said NH and
CH, is optionally substituted by —W”-X"-Y”-Z.
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menber ed heterocycl oal kyl group; Re and Rf are each,
i ndependently, H, C -6 alkyl, C -6 haloal kyl, C2-6
w@bdoenyizso C2- 6 al kynyl, aryl, cycloal kyl, aryl Bt RYy52009622411

cycl oal kyl al kyl ; or Re and Rf together with the N atom

to which they are attached forma 4-, 5-, 6- or 7- )
33.  THeOhepREd bedlsmaweenal @Yis OgSANR; Ch, £9, ar, S, Wikergjp eagh of said

tl,.r2, r3, and rQ are h, independently, 0, 1, 2
NH and (. ‘SPptfogalfyssuEsfht‘%‘P@%y - ;'Yg’%fd'ql and g2 are each,

i ndependent |y, or 2; with the provisos: (a) when

0, 1,
ring A is_.phenyl R18 | s h 1. %&5 is O, NH, or CH,,
34 eepnpggd of @5” e‘?{]hel'—;ffbm}esc’fg; grﬁ({/?, 8 Sg)oa i S H,ﬂ% -6 i
wherein @dclf yF saidNHGndh@HpR loktjdnallyCRibgitatbdk ey W, -XEXN 821 kynyl |
aryl, or cycloal kyl; and(c) when R20 is OH, R19 is
ot her than 3-(trifluoronethyl)- pzh_en . 39. A c_or(rjpou}rllﬂ
35. BRloesipeshdfof olaim I dherein one of Q' and Q" is CH, and the other is O, S, NH, or

oot whitsigel st S AR ks TR RRANOY iz

met hanol ;
2-[2-(4-Chl orophenyl ) - 2- et hyl propanoyl ]-1,2,3,4-tetra
droi sogui-npl i Bee . . ! and Q@ is O and the other is CO or CONH,
36. _e[can(pg_r%ﬂfgfaglbEgﬁl)}?rglfl?}%%ﬁ%yapp%ﬁ?n%‘;| 12235, 6. 7-tetra
wherein 8316 CONH B ppfichaBy oibgitutedibynel -X"-Y"-2".

3-Phenyl -1 - 2-(4-chl orophenyl) - 2- et hyl pr opanoyl ] pi per
i dine; 1'-[2-(4-Cnhlorophenyl)-2-nethyl propanoyl] . .. ..
37, The @nthotydisfetin 8 b pherdieks i9CH optimplly sustippd by —W-X"-Y™-2".
2- Met hyl - I - phenyl - 4-[ 2- (4- chl or ophenyl ) - 2- net hyl pr opan
oyl ] pi perazi ne; ;
38.  A-dowpbdhdd@iFomoph¥hyl ) - 2- met hyl propanoyl ] -2, 3, 3a, 4,5, 9b
- hexahydr o- 1H benzo[ e] i sgizndol e;

3- (3-Fl uorophenyl ) -1 - [% 4- chl ohophenyl ) - 2- met hyl pr opa
noyl ] pyrrolidine;; y

| ' - [ 2- (4- Chl or ophenyIR™- 2- me'hy! pr opanoyl ] - 3Hspiro[ 2-b
enzofiiran-1,3"-pyrrolidin]53-one;

VI

or pharmaceutically acceptable salt or prodrug thereof, wherein:

R is phenyl, Cy-S-, Cy—(CR”R”)m-S- or Cyl-(CRBR”)m-, wherein said phenyl is optionally
substituted by 1, 2, 3,4 or 5 =W-X-Y-Z;

Cy is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted by 1, 2,3,4
or5 -W-X-Y-Z,

Cy1 is aryl or cycloalkyl, each optionally substituted by 1, 2,3,40r5 -W-X-Y-Z;

Hy is:

R1 7
R1 (_WII_X"_Y"_ZII)rZ
_W"_'X"_-Y"_Z")r3

N
s (??‘/ a2

Hy' Hy’

h—%-w'-x'-Y'-Z')r1
oy
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((1'S)-2-[2-Met hyl -2-(phenyl thio)propanoyl]-I, 2,3, 4-
rahydroisoquinoIin-I-yI)nethano?P panoyl]-1, 2.3, 4-tet

waz2qogadssthy| - 2- (phenyl t hi o) propanoyl ] -1, 2, 3, 4- PET/U8IVYI022411
oi soqui nol i ne; ;

6- [ 2- Met hyl - 2- (phenyl t hi 0) propanoyl ]-4,5,6, 7-t
ot hi eno[ 2, 3-c] pyri di ne; P yi-4.5.6, 0V$5&§n&%%

3- Phenyl - | - [ 2- net hyl - 2-—(phenyl t hi o) pr opanoyl ] pi i di
—N 1 -[%-= yl - 2- (pdienyy t hi pridpanoyl ] - 1,.3-diNhydr '

- yl -1 -phenyl - 4-[ 2- net hyl - 2- (phenyl t hi ’

pifper azi ne; pry (pheny lo)ﬁ§ppanoyl]

2-[ 2- Met hyl - 2- (phenyl t hi 0) propanoyl ] -2, 3, 3a, 4,5, 9b-h
ahydr o-| H benzo[ e] i soi ndol e; ytl-2.3, 32, 4,5, ex

18- 23 RE bisenchp ndenehdently. [ Gl alisylioptionally Bireiytet Y B3 SRUMR T
C«DNR; yrrolidine;

2 [ 2- Met hyl - 2- (phenyl t hi 0) pro [ ]- ' -
RO AN T A N SR PR T R o

etero ( o lbal (@x e8| " ’ ’
ot SR LTBE Colestsponsonan
OC(ONES KB FRACHRO LD ) ERDSR. A n I BMSBRHPYRY %, 3, 4
S«»ﬁﬂg_egfﬁ?ydr0|squ|noline;

2- Chl orobenzyl )t hi o] -2-neth -
Rt’é¢ arplhderoarinl, enylafky! g?l@]ewiﬂlqykygg?chyclp%&?aqg gglg/slti%uteﬁ’ogé gl" n710re -

W,,_X,,'f’aE),il?_fgf:,lr;liyldi-In;e{Z-[(2-ch|orobenzyl)thio]-2-m=:thy|propanoyl
8 - 9[22 .
REFQprzNEEKoYOZany!)thlo];2;nethy|propanoyl}-l,3-dih

%& '\l/g?c’lﬁi {rq%[a{eﬂﬂg}ﬂ%léar cﬁ)tiblpa.'ll QysEufe8 bie or more —~W?*-X’-Y”’-Z"’;

P yh-1-p ny,j4-{2-[ 2-chl orobenzyl ) t hi 0] - 2- net hyl

Bffgamzw%xb&am ne;

z.sg%)zlggﬁg{,benzyl)thio]-z-nethylpropano [}-2, 3, 3a,

izs, - hexa yd?o-leenzo [ e].isaindol g; Y ?

® 2(1?5 affyl, heteroptyd mwle}lk}ﬂ of l@le[rqazylglhyloqaﬁ]b @ﬁ?&}fil}yt Sﬂp%ljtqt‘?- e tohrf/lore -
W,,_X,I_QE,%,FJ?,?oyI}pyrrol|d|ne;

r-{2-[(2- Chl orobenzyl )t hi o] - 2- met hyl pr opan - [

m{ngAbM@ﬂqm% 7 15-’rr@m¥)g9qi aryl c%réqnsmi 24r X-H}%@’ggred gé‘cl:r]f)ar:;’f_!g-rglp I, § fused
3-14 mélr@t{_ellfédl c.’y@o@l i ot DXRePs-{ BmOBeréd Haterocycloalkyl group;

; sprro| 2-benzofuran-1, 3" -pyrrolidin]- ylﬂ

aVhox yl]cbWh’quaph,i ipc@pendently, absert, Cy.¢ alkylenyl, (Ez-e atkenylenyl, Cs.6
alkynyqulr}sg,f(?jsqgﬁ%ll@,%mﬁﬁgsﬁi@g?ﬁmmmmwmﬁm@m Bs
e Ldrnj-os-0ne, .
alkylen 4 Cp alkengiemb: Guy plkondsegl re pash gREney {UBRiUuET Pol-2 B RZ 8 O
alkoxy,réll.qB&loﬁkdx@ﬂrﬁi%,'ﬂh Q]l(yllamfno or C,.g dialkylamino;

X, X’ and X’ are each, independently, absent, Cy. alkylenyl, Cy.s alkenylenyl, Cs.g
alkynylenyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, arylalkenyl, cycloalkylalkenyl, heteroarylalkenyl, heterocycloalkylalkenyl,
arylalkynyl, cycloalkylalkynyl, heteroarylalkynyl, heterocycloalkylalkynyl, each of which is
optionally substituted by one or more halo, CN, NO,, OH, C,.4 alkoxy, C;.4 haloalkoxy, amino, Ci.4
alkylamino or Cy.3 dialkylamino;

Y, Y’ and Y’ are each, independently, absent, Cy.¢ alkylenyl, Co6 alkenylenyl, Ca¢
alkynylenyl, O, S, NR®, CO, COO, CONRS, SO, SO,, SONR’, or NR°CONR', wherein said Ci.6
alkylenyl, Cy. alkenylenyl, Cy.¢ alkynylenyl are each optionally substituted by 1,2 or 3 halo, OH, Ci.4

alkoxy, Ci.4 haloalkoxy, amino, Ci.4 alkylamino or C,.s dialkylamino;
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yl ) et hoxy] phenyl } acetonitrile;

{4-11,1-D met hyl - 2-oxo-2-(|"'H, 34 spi ro[ 2- benzof uran-1,
w@20009023@¢% i di n]-1" - yl)ethoxy] phenyl} acetoni t PCT/®52005/022411

1'-[2- Met hyl - 2- (4- pyri di n- 2-yl phenoxy) pr opanoyl ] - 3Hsp

i ro[ 2-benzofuran-1 ,3 '-pyrrolidin]- 3-one; 1

Z{ Z’ é[lﬁéll” are each, independently, H, halo CN, NO,, OH, C,4alkoxy, C;.4 haloalkoxy,
amino, Fg; (8? e(gy ldlj:lﬂ%%nﬁt%x X‘l Xl{é&lgp %an%y}ln%rf §113"1 %9&15ﬁkyl
heteroafy{ @r Hefedocydibalion O)lzhepsimem]d C145-a§klyb, nya]lkezyln@i dajitypylopaih eydlgalkyl,
heteroalzyl%% %: E/éo tilieprqz Of O sﬁlbs?ftu ed gyﬁ FDor y?q{aﬂ)ebi ¢ alkyl, Cy.¢ alkenyl, Cy.¢

OTO enoxy

alkynyl| @r,Opkalayl, iryBycpilyt hpt@mbeh wengcsevipalkyl &N, Noy QR SR G(OR’,
CONERRITOI0R PR QAN NIR, NUGORE N GIOIORL
NR°C(=&I\]CI®PR§,|@(@)R [SKGZER%IS(D&R- 01S®)2N1199~r,r oI i d| n] - 3- one;

(Ptjlge)em two[ly% )QSY Qheq %&v@%&? 1 r A ﬂﬁh _AIQB&H HRYUdd 6p€10nally

benzo 3-one;

form a 3-20 mmpaemcma@rmgp Qr.3zznmmwrepﬂletp@nzﬂ}¢a}ky3 groyp pptignally

nzof ur pyrrolidin]-3-one; (1R)-
substi ed—ﬁygi% h@n’rophenyl) 2- met hyl pr opanoy
Iv]rhe&hhs\de[mswmdfamHan- 1,3 -pyrrolidin]-3- one;

heLe% (g 9“'Y°rzoﬁ’é('})l iy 1% %ﬂmt hy | propanoyl]-3H spiro

ro 3, 4-c] pyrrolidin]-3- one;
N/he[r@n {W’ eXT 1Yr’ Pt em;the)ri@n #kt hy

l]gragﬁ) ok 9%'011%1 Eljdg;%h&&[flg Y, Qi alﬂylbd',‘ P(M{aloqmpf) Cg’é alkenyl, C,.¢ alkynyl,

aryl, CYG%aWBh@m@yl{ozhﬁtémcmaﬁwbphenyI ) t hi 0] - 2- met hyl pr opanoy
55 YOS ot il il

aryl, CYO[OQH(bIeM@bmlam hbte®by°égmll¢ybl | d| n] 3-

R°® and RY are each, independently, H, Cy.¢ alkyl, Cy. haloalkyl, Cy6 alkenyl, Cy.6 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 RY are each, independently, H, Cy.6 alkyl, Cy.s haloalkyl, Cy.¢ alkenyl, Cy.¢ alkynyl,
aryl, cycloalkyl, arylalkyl, or cycloalkylalkyl,

or R® and RY together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

R® and Rf are each, independently, H, Cy. alkyl, Cy.¢ haloalkyl, Cy.¢ 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;

misl,2,3or4

rl, 12,13, 14 and r6 are each, independently, 0, 1, 2 or 3;

r5is 1,2, 3 or 4; and

ql and g2 are each, independently, 0, 1, or 2;

with the provisos:

(a) when ring A’ is phenyl, R'® is other than COOR" or C(O)NRRY,

(b) when RYis phenyl, R¥isH, Cig alkyl, C,.¢ haloalkyl, C, alkenyl, C,.¢ alkynyl, aryl, or
cycloalkyl; and
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one;
r-{2-[(4-Chl orophenyl)thio]-2-nethyl propanoyl }-3H spir

W p®sloaa3szof uran-1, 3' - pyrrolidine]; PCT/USZOES/022411
| - [ 2- (4- Cnhl or ophenyl ) - 2- et hyl propanoyl | - 4- (2- net hoxyp
henyl ) pi peri di ne ;

by ERn®® SOt RENHeHN ham2-(fidoyonpnigpasenl] - 4- (2-trifl uor
orret hyl phenyl ) pi peridine ;

-[2- (4- Chl or ophenyl ) - 2- net hyl propanoyl ] - 4- (2-f | uor oph
39. &bedxﬁdﬁh@@dlécﬁ&dﬂ}oﬁr ol ; P

&l %)2?‘ éz4£4gqﬁlcg$‘g‘ﬁwg}l%1ﬂgeﬂ‘fh’@ﬁ@{h ]pﬂr”%{f}gn oy %&ég&ﬁ{e}ﬁ, lip-15 g
yl}metha{iiohydro 1H pyrrol e phenyl -2,

%Dyi“}‘%‘ww}eﬁ 9 R S ahoi- 15 5 M PR3 R0KdJR%L, " of 1 di n-
6 [i ?4 éﬂo@bﬁeﬁﬁlwhﬁﬂwwro&nﬁﬂ g Joprtetpdmdrpthfendl2iee] pyriding; ph

er| di.ne
P %y - l%:h“l SHSphERY 3 ms i roRoT B IBIBERLTF ] - 4- ( 2- met hyl ph

eyl Ehﬁﬁfphéﬂy[)@ inethylpropanoyl]-1,3-dihydrospirofindene-2 ,4'-piperidine];

2@{!&3&&6 pgh riy3-4gg ?ZF a}iogophen}rfﬁ? Erﬁyet}gfﬁpqgﬁggﬂjplpe?hzﬁxg phenyl et
31- @r @Hlb%mbswhéthﬂpx{oambﬁaeb13a;4;5;9rményahyd@ TEbangelghisgiulole;
( pyr% bﬁ @? %l ny)-2-met anoyl]pyrrolidine;;

i f“P?—p A Prirlr Gishginp Py Y- ?%P o) %ﬂ%’ ] pyrtolidin-
<)) df(}é—@lh([)dr@hﬁﬁ'l)rz-ﬁleﬁ@bﬁtﬁ’hmyﬁﬁlﬁbS”P}ﬁb[)Z-ben@Q@r@@1 3 -pyrrolidin]-3-one;
gf(_l ?) -2 221\/]%%1%1? Eﬁfl&%ﬂl’cﬁ}o ﬂpeayl yﬁg P,g,% thtII!]JhP%IrrO{gp dﬁlgj)lllﬁqgg})rnrleéhap(ﬂ
dl[QL'I\f@eth/ﬂl-}ZF(yKdnﬂlltlﬁ@propanoyl] -1,2,3,4-tetrahydroisoquinoline;;

|6 [E IN.[étlzyl ?}l})%?lﬂgﬁg%pgnoyl] q%tf)h’y eﬂ%l%’ﬁ?d?lﬂ&ob f‘cﬁpﬁ&lﬁé pyrro
{3(ﬁl&lﬂﬂ)[21me[ﬂ7?$’i-(24plﬁhi’1ﬁﬂ®mﬁwb/1)]PlﬁerﬁlmenyI pr opanoyl | - 4- ph

E/Lzlel%ti}y]dj pg?nézgﬁlgﬁyy%%an%ﬁaf]? ﬁlhydros Hndeln -2,4'- pzlpendéng] 4. 9b
?ﬁM&ﬁﬁWpMﬁﬁr@ﬂI&ﬁmﬁ)ﬂ QA(ph;e]npgthw)@tcganoyl]p1perazme
E}ﬁ%?tmlgn(pg/engm?))ﬁorpo oyJCE {]ja %9/ blPﬁ&Qﬁ’ﬁi?&’ { PLodtdofdtisifdote;
(3- (@)Fllﬁof{)ﬁmiy‘l)‘ m-memm@bwltnmmmwmpm@w; ]-3Hspiro
E112 24 @0{ 7 {iﬂ%ﬁgtl%? pr am)g(ﬁ %ﬁf;? 0%3 b%&gﬁran'\‘fbj Jﬁ%IIrOhsdn?] r3oone
k(@l“&;—Qf{UF[@Z(-IC]hIoereqzlethmﬂ-Edneﬁ]y-lpropanoyl} -1,2,3 4-tetrahydr01soqu1nol1n-1-

yl] et hyI } phenyl ) pi per azi ne- 1- car boxyl ate; Propyl

Yl)meth&“?h {1, 1-di met hyl - 2- oxo- 2- [ (1 R) - 3- 0x0- | ' H, 3H- spj. 1 of 2-
bﬁ{]27-Rﬁ-lﬂlhhali’oﬂenzg"l)twmméthyjpm])anoyl} -1,2,3,4- tetrahydroisoquinoline;

6-{2-[(2-Chlorobenzyl)thio]-2- -methylpropanoyl}-4,5,6,7-tetrahydrothieno[2, 3-c]pyridine;

3-Pheny1—1-{2-[(2—chlorobenzyl)thio]-2—methylpropanoyl}piperidine;

1'-{2-[(2-Chlorobenzyl)thio]-2-methylpropanoyl}-1,3 -dihydrospiro[indene-2,4"-piperidine];

2-Methyl-1-phenyl-4-{2-[(2-chlorobenzyl)thio] -2-methylpropanoyl} piperazine;

2-{2-[(2-Chlorobenzyl)thio]-2-methylpropanoyl}-2,3,3 a,4,5,9b-hexahydro-1H-
benzo[e]isoindole;

3-(3 -Fluorophenyl)-l-{2—[(2-chlorobenzy1)thio]-2-methy1propanoy1}pyrrolidine;

1'-{2-[(2-Chlorobenzyl)thio] -2-methylpropanoyl1}-3H-spiro[2-benzofuran-1 ,3'-pyrrolidinj-3-
one;

4-[1,1-Dimethyl-2-0x0-2-(3-0x0-1"H,3H-spiro [2-benzofuran-1,3’-pyrrolidin]-1°-
yDethoxy]benzonitrile; ‘

1 ’-[2—(4—Chloropheny1)-2-methylpropanoyl]-3H—spiro[2-benzofuran—1 ,3’-pyrrolidin]-3-one;
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' -yl]ethyl }phenyl) pi perazi ne-| -carboxyl ate; |sobutyl
4-(4-{ 1,1-di methyl-2-o0ox0-2-[(IR)-3-o0xo0-|
WO BoBlespe r o[ 2- benzof uran-1, 3' - PCT/US2005/022411

pyrrolidin]-I"-yl]ethyl}phenyl)piperazi ne-I-carboxyl at

e; |sopropyl 4-(4-{Il,1-dinmethyl - 2- oxo- 2- gl R) - 3- oxo-1 H

(31, 5Pimehyl-2oen20Btmar H,38- spxrp[yrhe@mﬁa@mg "-pyrrolidin]-1°-

henyl ) pi perazi ne- 1-car boxyl ate; Ethyl

yl)eth"’ii&‘thﬁxyda%%tw“ﬂgt hyl - 2- oxo0- 2- [ (I R) - 3- ox0- | * H, 3H- spi r o[ 2-

Heé+i L d-Mimethylt2- @o-qawﬂéHrsmw{]z -benzofuran-1,3*-pyrrolidin]-1’-

t | ) pi perazi ne-1|-car boxyl at e;
yhetho %%nﬁ}’ic%tgﬁlﬁ/g%/ -2-{4-[4- (net hE/I sul fonyl ) pi perazi n-1 -

yl|’ I Nethyl-2-0F mpalmy-yy)hgﬂxg)pxqp@[oz 3H—sp1ro[2-benzofuran—1,3’-pyrrohdm]-

3-one; benzof ur an- | -pyrrolidin]-3-one ;
(IR)-1"-(2- {4[4(Ethylsulfonyl)plperazmI-yI ){
-12—{ﬁ=é¢4h’ilupmbwhmw Yherd-pnetigyipropanoyl} - 3H—sp1ro[2-benzoﬁ1ran— 3%

nzofura , 3" -pyrrolidin]-3-one ;
Py“°“‘?%53z§)'g°-(2 4-[ 4- (Butyl sul fonyl) pi perazi 41 ] pheny )
-12~{Prbf4rrluprobivhereylr -yl)g;py_]ggmtbyl{)rgpanoyl} 3H—sp1ro[ e zo ran- 3=
: Zofuran l, 3 pyrrolldln] 3-one ;
pyrroli
-[ 2- I\/bthl-2(4 {4- trlfluoromathl)sulf l,rp
HERREHA-G- cylo}qnhmyﬂamwa EspRRQy 8 stivio|2-Senzofuran-1. > -piolidin]-

3-one; 2- benzofuran 1,3 -pyrrolidin]-3-one ;
IR)-r-{2- é4 Acetylplpera2|n I-}/x}lhen 1hg/lp
r(d»}&hh o[y%(]l 4314:: pPPhspoermesiapaoyll-3H-spirol bl

ymhé’ifl Qéﬁ Jolidin]-3-one;

(IR 12 (2 et 2- e (4 or o onyl pper gt 1 s

wofuran-1,3" -pyrrolidin]-3-one; ( 1R -I '"-(2-
pyrmh?ﬁffg éé@cl opr opyl car bonyl) erazj .
11y {prlampphenzl Rengiy! mpwaﬂ%ﬁ)spmﬁ%ﬁ?%fmn-l 3*-pyrrolidin]-3-one;
ghﬁn'z? fﬂ %ﬁgro%héﬁybﬁﬁﬁétﬁylbﬂbﬁl)yl@SH@ﬁbro[QibB)zoﬁlran-l 3'-pyrrolidin]-3-

I sobut yryl pi perazi n-1-yl ) phenyl ] -2-net hyl prop
one; anoyl} -3H spiro[ 2- benzof uran-

11135 7 R¥hi Lk b=met 1]-3H-spiro[furo[3,4-c]pyridine-1,3'-pyrrolidin]-3-
(} %-(f %%Ipl\/em eg{\&o?azno%}(opypr o[l | d[l n-1-yl) phenyl]pr
one; opanoyl } - 3H spi ro[ 2- benzofuranl,

1'-[2-(4-chlorophenyl)-2-methylpropanoyl]-7H-spiro[furo[3,4-b]pyridine-5,3 "-pyrrolidin]-7-
one;
(4aR,8a8)-2-{2-[(4-Chlorophenyl)thio]-2-methylpropanoyl} decahydroisoquinoline;
1'-{2-[(4-Chlorophenyl)thio]-2-methylpropanoyl}-3H-spiro [2-benzofuran-1,3'"-pyrrolidin]-3-
one;
1'-{2-[(4-Chlorophenyl)thio]-2-methylpropanoyl}-3H-spiro [2-benzofuran-1,3'-pyrrolidine];
1-[2-(4-Chloropheny!)-2-methylpropanoyl]-4-(2-methoxyphenyl)piperidine ;
1-[2-(4-Chlorophenyl)-2-methylpropanoyl]-4-(2-triﬂuoromethylphenyl)piperidine ;
1-[2-(4-Chlorophenyl)-2-methylpropanoyl]-4-(2-fluorophenyl)piperidin-4-ol ;
1-[2-(4-Chlorophenyl)-2-methylpropanoyl]azepane;
1-[2-(4-Chlorophenyl)-2-methylpropanoyl]-3-phenyl-2,5-dihydro-1H-pyrro le;
3-{1-[2-(4-Chloropheny1)-2-methylpropanoyljpyrrolidin-3-y1} pyridine ;
1-[2-(4-Chloropheny!)-2-methylpropanoyl]-4-methyl-4-phenylpiperidine ;
1-[2—(4-Chlorophenyl)-2—methy1propanoy1]-4-(2—methylphenyl)piperidine ;
1-[2-(4-Chlorophenyl)-2-methylpropanoyl]-3-(2-phenylethyl)pyrrolidine;
3-(3-Chlorophenyl)-1-[2-(3-chlorophenyl)-2-methylpropanoyl]pyrrolidine ;

99



?i-pyrrolidin]-S-one;
R)-1"-[3-(4-Chlorophenyl) -2, 2-di met hyl propanoyl ] - 3H
w&pﬂom[mmenzof uran-1, 3 -pyrrolidin]- 3-one; PC%//U]52005/022411
(IR -1"-[2-(4-Chl orophenyl) -2-net hyl propanoyl ] - 3H-spir
o[ furo[3,4-c]pyridine-1,3" - pyrrolidin]-3-one;
4UT1E{E-('1 hrdpheiGi)- PrepprypkoyBpyredidin by lbpaide!:] - 7H- spir o

Lk P 0555 sy DY s s
48;{3(12%38 Qﬁh@lﬂyﬂobmyll)-almdhy‘hproﬂmyﬂ]pyﬁo]mthu—ﬁy]}.p&mdme
ca?n A e RS A R R
1(125 R [2A Cidoroptebyl)-2meitly IaiadoylB4- p]zpnmyr@j(p lighshrespyljmethanol ;
q4]éhi1) %P:Lgnym- Wgeﬁ-&? ngpz'tl}l%)fj[)gg,% 394@5 gexahydrochromeno[3 ,A-c]pyrrole ;

i\%{@b"e(% ZMe(tolN&iyh}zlin-ﬁleph@mxy-ﬁHeqpag[@SheyzoMlgbﬁ ''gyrrolidin]-3-one ;
-[2- (Qlcg O(%)ha?/l)o% gl ‘Y{gll&l) ax?o 9]3 t111‘3Peore(rjlE)oa’lflrllr(:;)lr)ll-1]3'-pyrrol1d1n] -3-
-ikks piro [2-benzofuran- 1,3 pyrrolldln] - 3- one;
e
1'-y1]eth§b}%l)idﬁ&ll)l?pdﬂéz-uﬁ ledfmboxylate
PV O G bt STERET S Hem A R AaRex Blpstdicinl

1'-yl]eth@l}Bﬁen&l—)l{lﬁerﬂzﬂn@?bavbuxyﬁteét rifluoronethyl)phenoxy]-2-neth

Xsogutylpég/@o{ﬁrl} %Pl%hygi-og%% -[(1 g—a%% ﬁ"f—@@{ splro lloenzofuran-l ,3'-

oro-3

yrrohdnﬁlluﬂﬂeﬂ@m}@hw)np@rmt hybrpwﬂ%m oyl ] - 3|+ spiro

%s%%bole)}izo 1eﬁ1ih31 2- o%%%(?&b?— %@e}]g;(ﬁﬂ 1ro[2—be|zllzofuran-1 ,3'-
pyrrohdn’qrlOpl@dﬁl@yMlenyIB)lpﬂpszm&1{c@r-bb:grhaj@f ur an}/) 1,3 _t y

?E% 2—@ ?t g]d%ett 1I oio [2 4[(1(Rl)r : ﬁo 1'H,3H-s 1r0[2-benzoﬁ.1ran-1 3'-pyrrolidin]-1'-

uorone hyl ) phenox ropan
yl]ethyk}‘yhei&l)pi@kﬁzmmlrcml{oxylb*@nZof uran- 1,3'- )p ylprop

(1R)-1'-(2-Methyl-2- {4-[4-(methylsulfonyl)piperazin-1 -yljphenyl}propanoyl)-3H-spiro[2-
benzofuran-1,3"-pyrrolidin]-3-one ;

(1R)-1 '-(2-. {4-[4-(Ethylsulfonyl)piperazin-1 -yl]phenyl}-2-methylpropanoyl)-3 H-spiro|2-
benzofuran-1,3'-pyrrolidin]-3-one ;

(1R)-1"-(2-{4- [4-(Butylsulfonyl)piperazin-1 -yl]phenyl} -2-methylpropanoyl)-3H-spiro[2-
benzofuran-1,3'-pyrrolidin]-3-one ;

(1R)-1'-[2-Methyl-2-(4- {4-[(trifluoromethyl)sulfonyl]piperazin—1 -y1}phenyl)propanoyl}-3H-
spiro[2-benzofuran-1,3'-pyrrolidin]-3-one ;

(1R)-1'-{2-[4-(4-Acetylpiperazin-1 -yl)phenyl]-2-methylpropanoyl} -3H-spiro[2-benzofuran-
1,3"-pyrrolidin]-3-one;

(1R)-1'- {2-Methyl-2-[4-(4-propionylpiperazin-1 -yl)phenyl]propanoyl}-3H-spiro[2-
benzofuran-1,3'-pyrrolidin]-3-one;

(1R)-1'-(2- {4-[4-(Cyclopropylcarbonyl)piperazin-1 -yl]phenyl}-2-methylpropanoyl)-3H-
spiro[2-benzofuran-1,3"-pyrrolidin]-3-one;

(1R)-1'-{2-[4-(4-Isobutyrylpiperazin-1 -yl)phenyl]-2-methylpropanoyl}-3 H-spiro[2-
benzofuran-1,3'-pyrrolidin]-3-one;

(1R)-1'- {2-Methyl-2-[4-(2-oxopyrrolidin-1 -yD)phenyl]propanoyl}-3H-spiro [2-benzofuran-
1,3"-pyrrolidin]-3-one;
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pyrrolidin]-3-one;
r-[2-methyl-2-(4-pyridin-2-yl phenoxy) propanoyl ] - 3H spi
wo ojoomsme of uran-1, 3' - pyrrolidin]-3- one; PCT/USZOO§/022411
4-11,1 '-D| met hyl - 2- oxo- 2- (3- oxo- 1" H, 3H spi r o[ 2- benzof ur
—an-1,3" -pyrrolidin]-1"- yl)ethoxy]benzonitrile;

(ﬁﬁ)-f'ltsJg,r-@hlﬂwphéﬂ,yt)?zzmmeﬁyrp&pmﬂ+3H4spme|pstmnzmx@nﬂéhquyidin]-
3-one: ran-1, 3" -pyrrolidin]-I"- yl)ethoxy]phenyl}
-one; acetonitrile; {4-[1,1-D nmethyl-2-oxo0-2-(1 H

(Bt 3Pi4-0h RrdpeaEOfLimethylpbp@ioyip$ Hspirpiira[3,4-c]pyridine-1,3-
rrolidi)ﬁ- _ertl hoxy] phenyl} acetonitrile;
py Pl-{"29% (4’ - Fl uor obi phenyl - 4-yl ) oxy] - 2- net hyl pr voanO%/l }-
(t?!g?—f’H!éf(?bﬁbgﬁ*?i@?;ﬂ-ﬁﬁtgﬂpﬂfpanopyﬂﬁeﬂplrdlifur})B%—b]m‘,i ine-5,3'-
- -Butyl 4-(4-{1, 1-dinethyl-2-oxo0-2-[(IR)-3- -
pyrrolidinB /408 r o[ 2- benzof uran-1 3'y- L(1R)-3-oxo-1 H

Ry8u8ll Bt -Bhiobphety et Baxyhipplspy Ypinptdiaiyik3-methyl-4-
1- car boxyl at e;

oxobutapopiRy _ 1' _[ 2- Met hyl - 2- (4- pi per azi n- 1- yl phenoxy) pr opanoyl|

}-(ﬁéhlﬁﬁph@bgﬂqe Rz ohlofopheny)pyrroligiprlry]-3-arieHiyl-4-ophartanoic acid;
ydroc
{

h I de:

LR reoRiny D e e gyl sy GNPy opygneids

51@4)-21 f@LM&ﬁyILZ-ﬁienwpmphriogﬂ)ﬂ}l—spiro [2-benzofuran-1,3"-pyrrolidin]-3-one;

' -yl l.et hoxy} phenyl ) pi per azi o .

oy SRR B B bt g

one; Io[ 3i g ((:] pyrjl di ne-1, 3 -pyrrolidin]-3- one;
- [.2:(4- rophenoxy,) - _ 7. -

e e S T e

pyrrolidi}3ZmeA- Chl or ophenoxy) - 2- met hyl pr opanoyl ] - 3- phenyl pi pe

r [ ne; . . '
(PP RegrargRe R e g e B R Ry B Cpanoy ) -
pyrrolidddik3sqpes o[ 2- benzof uran-1,3' - pyrrolidine];

Ut Fo i il i Afidoas, B rsapit-2-
benzofuran-1,3'-pyrrolidin]-3-one;

(1R)-1'-[2-(4-Chloro-3 —fluorophenoxy)-2-methylpropanoy!]-3H-spiro [2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1'- [2—(4-Chloro-2-methylphenoxy)-2-methy1propanoyl] -3H-spiro[2-benzofuran-1,3'-
pyrrolidin]-3-one;

(1R)-1'-{2-Methyl-2-[4-(trifluoromethyl)phenoxy] propanoyl}-3H-spiro[2-benzofuran-1,3"-
pyrrolidin]-3-one; |

1'-[2-methyl-2-(4-pyridin-2-ylphenoxy)propanoyl]-3 H-spiro[2-benzofuran-1,3'-pyrrolidin]-3-
one;

4-[1,1-Dimethyl-2-0x0-2-(3-0x0-1 "H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'"-
yl)ethoxy]benzonitrile;

{4-[1,1-Dimethyl-2-ox0-2-(3-0x0-1 'H,3H-spiro[2-benzofuran-1,3'-pyrrolidin]-1'-
yl)ethoxy]phenyl}acetonitrile;

{4-[1,1-Dimethyl-2-ox0-2-(1'H,3H-spiro [2-benzofuran-1,3'-pyrrolidin]-1'-
yl)ethoxy]phenyl}acetonitrile;

1'-{2-[(4"-Fluorobiphenyl-4-yl)oxy] -2-methylpropanoyl}-3H-spiro[2-benzofuran-1,3"-
pyrrolidin]-3-one;

tert-Butyl 4-(4-{1,1-dimethyl-2-ox0-2-[(1R)-3 -ox0-1"H,3H-spiro[2-benzofuran-1,3'-
.pyrrolidin]-1'-yl]ethoxy } phenyl)piperazine- 1-carboxylate;
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et hyl } phenyl ) - N- net hyl pyri di ne- 2- car boxam de;
5-(4-{1,!1-D nmethyl -2-ox0-2-[ (I R)-3-0x0-1"H, 3H spi ro[ 2-
whewsoosuan-1, 3" -pyrrolidin]-I"- PCT/US2005/022411

yl ] et hyl } phenyl ) - N, N-di et hyl pyri di ne- 2- car boxam de;

5-(4-{1,1-D nmethyl -2-oxo0-2-[ (| R)-3-o0xo-|

RS - ppi e i22-Pepip@hdin-ayiphedxy ypyopamiyl jeihgpito] 2-benzofuran-1,3'-
pyrrolid%g-ll.h?c}&g%{lc}régfflcfrldlej;or ophenyl ) - N, N-di met hyl pyri di ne- 2-carbo

Defid §4(4-K t, Did ity -0z o- A OHR3-3f (b RJH, 3H s rive[RbehZ8 firapl 3 gy olidin]-
' benzoruran-1,3' -pyrrolidin]-ryl]
1'yl]et}lé’f‘lr’}r’fgﬁny§91ﬁ’?r%?%b‘ﬁ%‘h%y;la-tﬂ met hyl pyri di ne- 2- car boxanmi de;

5L [(244.{Chlgrdphlaldj@)_b.yﬂet@1@@3@4}1}[-5@1@3&1@{3}4-|c] pyridine-1,3"-pyrrolidin]-3-
H, 3H spiro[ 2- benzoruran-I , 3" -pyrrolidin]-ryl]
et hyl }-3-fl uorophenyl) - N, N-di et hyl pyri di ne- 2- car boxam
d&[2-(4-Chlorophenoxy)-2-methylpropanoyl]-7-fluoro-3H-spiro[ furo[3,4-c]pyridine-1,3'-

e - Di et hyl ~- oxo-t O R*-oxo- I * H'H-spi rot rur o**-cl p
pyrrolidil3sings . | A - pyrrol i din] -

r-[2}}-€hlvydpheibxf )-2aretigipeapahoyi] M-phenipipprprinei ne- 2- car boxa
ide: B (4-L1. -0 methyl - 2:0x0-2-1 (1 B) - 3- oxa-
-G ey R by pea iy B splrx B furan13
pyrroliding]] ] et hyl } - 3-f 1 uor ophenyl ) - N, N-di net hyl pyri di ne- 2- car
. n ¥ 2 _ 1 1dinl-1'-
S OB oy PG R g el il
yl]ethyl} plheBy B-Nethgtty lpyhidiee-2-c3bdxamider ol i di n] -
r-ylJ.ethyl },- 3= uqr I ' i NEvRa '
i gDtz a2 RO b s B B DS i o KA
yl]ethyPhenl) DONdldsdthylpymidiePpeartokagides conpound of claim 1,

3 r. 239 and,a eyt . LRl inl-1'-
po R B e e S e Pl R
yljethyiehfladphagy sNNHibiipRidios-2vRbosaridea conpound of cl ai m
1, .38, 9 foy | Lbirb i HHSD ; .
5Pl Ao B TR B A b B kPRI
y1]ethy?emﬁmcpn;memﬂ)-ukraétmlny_r@am,e-Zeqar@gamid@. A nethod of
| . L4k y | _{i3 -1'-
: é—&gél Sﬂglrgeiﬂgfg-a-e&?%-['éﬁ%%-mrll 18 818 lbBhAd aR A 13 fﬁyﬁrﬁéﬂcﬁa@] 1

oCi a W xpression or activity of 1

yllethydye3-MRrogny)-NN-digthatpyiiding 2 erbogmids; sai d pat i ent a
2?—24{- ﬁ%?]i—?ﬁﬂé&%@l%%/oxgg—[?ﬁb'-:&\f&o@i"ﬁﬁﬁtspf?g[ﬁﬁo[@gm?@%ﬂ%eqfﬁ'-pyrrolidin]-
1'-yl]ethyl}-3-fluorophenyl)-N-methylpyridine-2-carboxamide;
5-(4-{1,1-Dimethyl-2-o0x0-2-[(1R)-3-0x0-1"H,3H-spiro[furo [3,4-c]pyridine-1,3'"-pyrrolidin}-
1'-yl]ethyl}-3 ~fluoropheny1)-N,N-dimethylpyridine-2-carboxamide; and
5-(4-{1,1-Dimethyl-2-ox0-2-[(1R)-3-0x0-1'H,3H-spiro[furo[3,4-c]pyridine-1 ,3'-pyrrolidin]-
1'-yl]ethyl}-3-fluorophenyl)-N,N-diethylpyridine-2-carboxamide, or pharmaceutically acceptable salt
thereof.

one;

40. A composition comprising a compound of claim 1, 38, or 39 and a pharmaceutically

acceptable carrier.

41. A method of modulating 11BHSD1 or MR comprising contacting said 113HSD1 or MR with

a compound of claim 1, 38, or 39.
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44. The nmet hod of claim43 wherein said disease is
obesity, diabetes, glucose intolerance, insulin
wo emosvBace, hyperglycem a, hypertension, PCT/US2005/022411
hyper|i pi dem a, cognitive inpairnment, depression,
denmentia, glaucoma, cardiovascul ar disorders,
42. QS]?&Q@%E ?}Tﬂb’iﬁtiﬂgi 1n BHamralth MBRreomarisey ahevigcaiddl fHSRhel MBwith a
[ nra orybggsease, eart failure, atherosclerosis,
compou ?éﬁ%%éc?%P I's, coronary artery disease, thronbos?s,

3ngina, peri pheral vascul ar disease, vascular wal
T
or activiydTa S &t MR O RiPriding Bdtpiaisterihgioyseid phttbaia therapeitiadlyleffective

syndrone or. general | dost er -
amount g qnﬂofcamah384f§9 terone-rel ated target organ

44, The method of claim 43 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,
hyperlipoproteinaemia, diabetic dyslipidemia, mixed dyslipidemia, hypercholesterolemia,

hypertriglyceridemia, metabolic syndrome or general aldosterone-related target organ damage.
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