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AM DO COVPOUNDS AND THEI R USE AS PHARVACEUTI CALS FI ELD

OF THE I NVENTI ON The present invention relates to
woreealosdess s of 11-b hydroxyl steroid dehydr ogePelresS109p@2360

1 ( i bHSD ), conmpositions thereof, and nethods of

usi ng the sanme. BACKGROUND OF THE | NVENTI ON

G ucocorticoids are steroid hornones that have the

ability to nodul ate a pl ethora of biological processes

i ncl udi ng devel opnment, neurobi ol ogy, inflanmation,

bl ood pressure, and netabolism In humans, the primary

endogenously produced glucocorticoid is Cortisol. Two

menbers of the nucl ear horm)ne rec or superfamly,

gl ucocorticoid r rﬁdﬁ]ér al corticoid

receptor (MR THEIR wmmmmmwm@ﬁﬁort i sol :

function in vivo. These receptors possess the ability

to directly nodul ate transcription via DNA-bindi ng

zinc-finger domains and transcriptional activation

FIELD @pmmﬁwﬁﬁfﬁﬁgunctl onality, however, is dependent on
he receptor having first bound to I| gand (Cortisol);

The Pstien, inyqmiige relaig st Bedulaipl QBT diihydspof sisebid delmslrogenase type 1

11BHSD1Y,| SAREsAGRENGENH add ARG bR nl agtors' . Cortisol is
(B sly)/nt h23|lzed in the zona fasmnggl}lha?agﬁof the adr enal

cortex under the control of a short-term
BACKGR@UmmHm\fmﬂt@Nk Ci rcuit cal l ed the

VBB R b o b ) b s
processesamlpbdme@ibtralmanmmuoobhrﬂogmmﬂa(rmbl),,blaocf peksore, pﬁ«bdiefaedﬁsm. In
humans, ﬂ@cf;mﬁﬁw éﬁggerg}ﬂsiﬁr %‘ra'od'a@é ﬁc%'éorm:%nlj' I]St Pﬁ\gg “?etrrlb%ﬁ the nuclear

In the ante I tar
hormone resgpion suparfay. rajuf@rwr\rﬁe@id IRpeRion ! (o @prlwallcerlﬁealshrmptor (MR), are

the key rrté@faf@@@f JOQBH) FUREQIG 880 DY hER e RAHARM LY GU Ia@ﬁ[ltﬁH Qk-E4S modulate

ng al amus, The HPA axi s functions
wanscripi e NS HLH Atienfpech APPEBt aBY faBHPYIIY Fei\ifioidgmains.  This
functionalies howeteeds ldbp‘ﬂnﬂsnt oM thé refcéﬁ‘tdb&fadm@rﬁrb‘taaoahd Echﬁgﬁlldt(écﬂﬁéol) as such,

these rec%?%gs qum otften rebé’lrg'e!dqg al q anci:l g ngld 3 r%%(?nd)olﬁn :gzg.% r a’p| dly

Pting from
QOWeSOhbl ﬂlyrﬂthy&eﬁd @o@it'lzsm falsmtwp pf ¢esaddRHcprtodusier 6. dontrol of a

short~terr¥1 r}%ul%@ﬁ(ﬁkhﬁ’é feR’.'dEéUkt aFditafe LR L%Fp%ﬁx‘dfé‘idl@&tﬁl&& Qc?renal (HPA) axis.
pot hal anus. The i nportance of

Adrenal Pfaﬁ‘tCPS'I‘ P Frytigh! BESEREPES] e el @,ﬁ %slﬁ@%m@i’ircwémhorrp@rﬁ (ACTH),
a factor préticédaid sbérafed diy $}Ed.l€[31ttdrlbﬂ pﬁfltahh IBoMRABOSE AGITH iRYhLIntdIBF pituitary

is itself Igéhci)g Sr’éc’gv.lpatedd %fefngl en %9 %E)%Icét?orf:urg) 1r'eleaacs:11n|g r(‘)mr'lgﬁc’euééla{)i I:I;}oduced b); the
paraventricular nucleus of the hypothalamus. The HPA axis functions to maintain circulating cortisol
concentrations within restricted limits, with forward drive at the diurnal maximum or during periods
of stress being rapidly attenuated by a negative feedback loop resulting from the ability of cortisol to
suppress ACTH production in the anterior pituitary and CRH production in the hypothalamus. _

The importance of the HPA axis in controlling glucocorticoid excursions is evident from the
fact that disruption of this homeostasis 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). Interestingly,
the phenotype of Cushing’s syndrome patients closely resembles that of Reaven’s metabolic
syndrome (also known as Syndrome X or insulin resistance syndrome) including visceral obesity,

glucose intolerance, insulin resistance, hypertension, and hyperlipidemia (Reaven (1993) Ann. Rev.
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Cushing's syndrone or Addi son's disease, respectively
(MIler and Chrousos (2001) Endocrinol ogy and
woRaoaogteBsm eds. Felig and Frohman (McG aw Hi PCT/UBENT/002360

York), 4th Ed.: 387-524). Interestingly, the phenotype

of Cushing's syndronme patients closely resenbl es that

of Reaven's netabolic syndrone (al so known as Syndrone

X or i nsul i n resi stance syndrone) including visceral

| ucose intol erance, insulin resistance,

Med. 44: Hﬁbéﬁ’c)e r?s:lraéﬁxw%lwd heNyeyeF-| Fshlane sluqoremiveid I¢vebgg tynisglly normal in
metabolid¥MdivR@ paddehts. 121- 131) . Par adoxi cal |y, hovvever

ci r.cul at ucocorticoid |levels are typi I nor i
Yo P e TP O et b eor i aclioe Sipss beited fapofmied to
three prirgaty éamrsraht@rcmlbtn@ leeels of glucaiotticatt (dﬁnenl\@xﬁlﬂadﬂ@myemedIHAOaxis) 2)

protein b % H% gﬁ,\gonfognctoMS e8. 8&5{%@% (Il arg Fot: 951/2 CI hd %;ll?{ﬁaceﬁiﬁf receptor

ucocorticol en pri ITHT
density 1%@qus9argegylss¢1p@t Kicpentivndi fngﬂoﬂetgmucm of tgl\g:gqu“gcmqh function has been

identifiedS| figMb-88dcal2 ([H@-Y@E&opf m&abBlism@nd Bk 'e%fn%elllltﬂe?ar hydroxysteroxd
recep tor den3|§%ﬁ| nsi de tar et tissues.” Recentl

Y,
dehydrogpRzst r¥pecbUbHIHSRtang1 1 Ighatre sedPeisisand Fhweseomehige BedABHSD?)
catalyze the @ftbicbhv@ehiont d1SeetiGe &ﬂﬁ&il f(é&n&@t%mh@ &8 RIdeksy iR #vE Rbrtisone (11-

e enz 1- steroi d dehydrogenase t
dehydf°°im€?st?f°%ﬁ43ﬂ°§%n§gd 2k o By 8 POt ALy P RifaL e uctase,
catalyzing yhpexc@vafioh of ccbﬁrﬁD?r))mGﬁér&bc)fﬁﬁmE o Bﬁﬂ(rj(cimerlﬁﬂo[) En@bcrin. 13: 167-

actlve ostero iin rodents
179 cofeel y SP80T e ah AV DIEBSER Pat et St o 1oy mactvation of
cortisol t¢ gutdsung Y AlbistonlstSD 1 d9dsMok é]&llsEmiNnrnt dOBERHARR17). The activity of these

enzymes éotlfoqﬁ@ @f}ggtﬁxtenéeg %Hf%h?c%@om&ﬁ& % oY e(/{&gnta\)%; tlzx% g%di)?fgt mutations

rt1so om 1 ne ortlsone
in either genmypuse Ender pithologB: Fargskampleq )t BH:Sﬂw:e regpressed il fEISBAonessensitive

tissues sfith M%gegﬁﬁg%bhxgﬁmégﬁ\%g}e%% a‘ﬂﬁt %l&?b n%u&ﬂg where rts cortisol

|nact|vat|on tisol to cortisone I ston et
dehydrogerlagg agtw% perv@;mprotgﬁ g}fclpirwsmq_lbsuonmeleg_u\fqlrm)neraiﬂqélcoxd receptor from

illicit occ&ﬁzttlloﬁ rbwoﬁfsolt(E@@&d@aZay eS8 &8ndRt @fgzemégp JASIORIMEB &8% lations in
orticoid biol as_evident by the fact that
1 BHSD e 4T

SETERY ip thig F‘frﬁécfl'%a@ff%at’é)ﬁli’g%"“rYLﬂP&nasp%lfqﬁblf d’@?empﬁﬁth a syndrome
of appar@ﬂ( allﬁ'ﬁérﬁl,coﬁllﬁﬂﬁl}zedsqaﬁé( RERESEE laf ‘SARIES) elﬁdi’itﬁcr&edﬂ&iyt hypertension,

as.t h | st al ar
mtatchi S0 8y oy LB e, RAYLYEEY 58 81020010205
kaewmeacttuawrtsyn $H3BD$&1 4ol proslbedized HADPM—gana&tmghﬂyyme hexosc 6-phosphate
dehydrog@r?age gﬁ Slrc% s%%% %Qét%s fglgﬁgcgl((’i]%g%g;ﬂ!v{laé %h%) Draper et
al. (2003)2Na‘9§61198©‘) 3MéP)w @E@l patigpts pxargie airfughy all glureesrgpRdsagsecortisone
metabomgﬁttétﬁdhgmbcdrﬁs&aej Witk @t bSM¥serdt B&%ﬁél\fﬂété%ﬂte@Qt%iryﬂ}hyocaﬂgols) When

chatlengef il ety iebi TUGRELSE DU CHPEFETD deh PoRe coaplsopocniatons

These indibidnae pesent edthhxCiiYipecdiand kadiogenygxodsal(Bifdueism Athensiadl Lepularity,
hyperanch%&%%&8gh§r@§€%qgeﬁﬁ)h§é polgrc:bgt()a QvaRf sg!%drom%t(l’COQ? ad. Sci.

Given the ability of IIBHSDI to regenerate corlisol from inert circulating cortisone,
considerable attention has been given to its role in the amplification of glucocorticoid function.
11BHSD! is expressed in many key GR-rich tissues, including tissues of considerable metabolic
importance such as liver, adipose, and skeletal muscle, and, as such, has been postulated to aid in the
tissue-specific potentiation of glucocorticoid-mediated antagonism of insulin function. Considering a)
the phenotypic similarity between glucocorticoid excess (Cushing’s syndrome) and the metabolic
syndrome with normal circulating glucocorticoids in the later, as well as b) the ability of 11BHSD1 to

generate active cortisol from inactive cortisone in a tissue-specific manner, it has been suggested that
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Li kew se, nutations in 1l bHSD and a co-localized
NADPH- gener ati ng enzyne, hexosc 6-phosphate
waledwyaswgenase (H6PD), can result in corti sonePCT/US2007/002360
reduct ase deficiency (also known as CRD;, Draper et al.
(2003) Nat. Genet. 34: 434-439). CRD patients excrete
virtually all glucocorticoids as cortisone netabolites
(tetrahydrocortisone) with | ow or absent Cortiso
met abol ites (tetrahydrocortisols). VWWen chal | enged
central obgsfty agathe @gtopiated Hactalilip qs;»gmhezﬁtogs éx [§yisireme Bh oFsplil frgm increased
activity of PYBHISIBF %hﬁ:&{d g_lﬁé)dlss&é) RGERRLE 3 IR Fing { RRSRe o?ﬁ).l \UrrgHﬁlms (Bujalska

resent with medi at ed andr og en excess rsut
et al. (19470 8p9au A9 12F & 52N 3Ar Ingiged. By TS dgenshon to be phesmtis adipose

tissue of HEEE m@dan&gana@lw@yss uqngmexet sl fm)@ﬁfsnc(o%@m%gy {31V8B0552 Rask et
|I|ty of §6 &6ﬁgenerate Cortisol “from.inert

al. (200]2 r&ﬁ‘l“atEF‘ﬂ‘ganBlr Mf'éﬂ’n 4y dBndsaxa £t aind2Q98) Haghbegi‘fioc"‘ml
Metab. 88)i2788- 274, IWeikereOlee(ZDGB)Uh@lnafBﬁHbcfrhﬁH‘Mde 9$ 3983-3988).

AglldH 0%%0 g&plé&lq t% tl%n Cnto LiSn has comF I_!S 1fd1es r %‘gg?ecdtransgemc models.

I ssues, 1 nclu | Ssue
Adipose—mné‘cde\rea@pessm aball BHSDilrpmdtna thbec@itloh ofishd kP2rpromoter in mouse

|
produces %%99 eex%ﬁtqrbkagl? é&%ﬁlsig:% 3 Ll?marﬁl%gt’abcﬁ& ?Hc?ro Zlgr?ils%%?xgeﬁ al. (2001)

‘ I Ssue-speci f
Science %r'r gl ‘éé:%%’r tMaseradl predli Q@@%D hrftlag Irsmtoﬂlz rﬁ:?tlSPQ)n Importantly, this

phenotypfe 'd&ﬁiré RhouceR ScAadd in @otﬂ)m&@lﬁuﬂglﬁﬁt%o){tﬁi&le SultdiRedr id diven by a local
t ween %Iucocort|00|d excess (Cushing's syndrone) and

productiopizs Spgps BIPPE VERdPOFEPRP CAPTTor Rt ineteptd gl yityet 11BHSD in these
mice (2- gHHEl@GQrvEfyCﬁhdlar kd tﬁah%bﬁeai'«eelr in BSmbbesa$ (RhsK Bteal (2001) J. Clin.

SN SR
qucocoﬂbﬁ@&fﬁo&UWﬁ@domb@ﬁ cariavabradhediiifueastd whok aEg ashiat dsitivity.

bol. i c i on dr,one
B{ggccfra oena%xe a?a wou?c?be o}fr 1ctleé] bl'ﬁé%‘e loss o'f] ﬁﬁfg%#}pggléldq?ag Sta ém increase
in insuhnrsesmltltyn@dlglndoéwshramgé ducto g sie:- s;piecnﬁh deﬁmmny lxlrmlctlve glucocorticoid

e 1 cet 9.
levels. 'flg) édf?l%%t %‘ﬁ%ﬁe{] o eenasg d?es ]?h 1 up ree u(i1 At &yjeg groduced by
homologeu jseebimptisyEastionbese tlodbaTs Rme Matodeid. Soi. 94: 1492414929,
Morton ef ki, ‘(Miﬁ;’yoﬁﬁz @:the;a| 276( 39.@@)4156@%5&&9&:%)’%&% Dzéﬁé?es5§33 931-938).

Rask et al. (2001) d’in, Endocri nol
These migg 315 cpapletely idppid f é%-k%tP requapeRsgetiyity.confirpng st |1hiéHSD1 encodes

the only NEﬂi*ﬂkj/ cdpBble 2f 3Bn itk adk @oRlcodtbrond 2083ner - 11QdhPdrocorticosterone.
crinol. Metab. 88: 3983-3988), Additional supp

1BHSD R s G A (o gif FHONFSTAES PPraBgges, GUhpi atenuated
nducnontdfamﬁagerymcomems enzhfhe PP CK) €X5PH, Isﬁo@%ﬁ:f@l‘e@hﬁﬁ&h@&mﬁﬁvny within

adipose, !\nd héq H%Q uaxgﬁ) e& 11p1laeﬁxro géccrcased trlﬁlgﬁt?nd%s anp mcreaseﬁtcardfto protective

EYE eno e rena remnisce
HDL). Aﬁélﬁmnal tmwmrealsml@mtar(qmcs bizh iat dat -irgluced @@Eit) Further, adipose-

tissue o@éy&ﬁé‘s@mggéf Bd 66r-getd OdenVBS grﬁgé 5{ l‘l%@@é ‘lvhlch inactivates
inical Invest. 112: 83-90 antl th

mtface“uiﬂﬁ é’ﬁﬁt"?ﬁ%’%‘b E?ulrlédW?‘ﬁﬂ?j’tméPF“?"ﬁc PBAER FiFgenpeiht sain on high fa
diet, impive< gluadse nefe@titel bRDEdi gt @nsuliti tserdsaivitgr TakerOiob¥BEr, Mgsdtransgenic

mouse sth&gg Iconﬁrm a role for local reactivation of glucocorticoids in controlling hepatic and
peripheral insulin sensitivity, and suggest that inhibition of 118HSDI activity may prove beneficial in
treating a number of glucocorticoid-related disorders, including obesity, insulin resistance,
hyperglycemia, and hyperlipidemia.

Data in support of this hypothesis has been published. Recently, it was reported that
LIBHSDI plays a role in the pathogenesis of central obesity and the appearance of the metabolic

syndrome in humans. Increased expression of the 11BHSDI1 gene is associated with metabolic
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production of corticosterone within the adi pose
depots. The increased activity of | | bHSD in these
wo@a/0§®s88 fold) is very simlar to that obserRP€DUSIW07/002360

human obesity (Rask et al. (2001) J. din. Endocrinol.

Metab. 86: 1418-1421). This suggests that local | |

bHSDI -nedi ated conversion of inert glucocorticoid to

active glucocorticoid can have profound influences

whol.e body insulin sensitivity. Based on this data, it
abnormaliiis|inyobse siomep apd that Rgreaser exprgssionct this eefgdpRusRenigddo contribute to
the incredse&ad)cﬁlo:oﬁveékim bERBtEsohdtol BR1Lb] iﬁ_afai@eﬁgts'fbw $1obaRAn@liUEAS Engeli, er

er anee ¢ 0 a tissue-specific deficiency in

ol (ZOOJggﬁefiggé'ﬁ&nggiti coid levels. This is, in fact, the

Kcase s SfiAWAHBDI Shhibitces tid blylduitbndakiGidhiazsled, ivais@hbwn 1o improve

hepatic il c by, honol ogous _recpnbi.nation (.Kotel evst ev
cpaic iEL A8 BN S B TR PR IGER R PO i 850 RY coart
al. (2002/F thded. &hent. 45( 283813 Aiegls et QheRndo2iBolog] PBB3Y 180 04755-4762).
Addtionawp,rit Qs I%Eerﬁliy're;(ozgg ﬁ)at MC%Q%%&EJGQ%‘UE)&%}E? SD-Ehc 1 EmaliSiGte severe
are conpletély devoid o 1-ket o reduct ase act|V|fny,
hyperglycegtis ilf‘rﬁeﬁ@“ftaHétdlihe_ﬂ%HQEHe ’_@rF@od@@ta_t heng @ trustiraliy tii}tinct series of
compoun@8 PRl Rmhty 06RASsIaL (EREmAGWEMEY GRikh LEASTRHONE £ 5 AL A& k17-527),
. ..11-dehydrocorticosterone. 1l bl-1SDI -deficient mce
also 1nd1<éq1%s ¢ gz?cgt lgrﬁod?rﬁ ra(?c@{s_ of jinspliay registangeang-digbetes, and further illustrates
efficacy ihypeegk yredsi e, atlexdsclorosis Atctieps adpgesting dotat Efdrtsaff cbRpadtéréne in the
eogeni s. (PERPCK P hqw i ncyeased
rodent i SRR 1Y W5 P e b oo B Ao kR eament of he
Metaboli¢ fyrdyemel (Mppizakipr of.i (2603) der Ensedatgeisglywes Edésr anaabol. Disord.
3. 255_65)'ncr eased cardi o-protective HDL). Additionally, these
ani mal s show resistance to high fat diet-induced
obesity. Further, adiposetissue overexpression of the

A Obedinhpliandehydpgenase enzyne, | | bHSD2, which

i néact ivates intracellular corticosterone to o
As descripgd gRRFdFUEEIT ROt svifeee wegrst Het Phiieemelat BHSRY aghivity can be
effective @@ kOmbAingi @bsifyadndtir @bpecis G 1RY RStaBbIMC 858rdnfd] @EARC RicludMg glucose
imolmmrz?el Qqﬂgu NS | nstjfl I n sensg& vity. Taken t oget h% t.hgse,

T anSYeRi ¢ "RBTEE™ st MEFBYEBHY | TRPHIFSI8 f or MpBEhpdema,  and/or
atherosclgresig/torowdry duaro flisgsel c Gbwpdoridmidisare RnavonsmntadonismgoHisgéh iaction, and
ucrion@ch e ineulin.sensitiyi i .
ncionf 8RR AREL A 510 SASHL LYoy SHISRAL chiBh cprion
should infyeasgthengficanne(pitperiphsTal gisuiorearitivisormil pastnaiplbyi radhesorisheras adiposity.
As describag| i) IfBbl_%@It Mnockdh® li'xllibep afCRLRLANGE hyﬂlzyé?ﬁregliéf C&MIb&: attenuated

, . and hyper|ipidema. Data in support of this hypothesis

inductiony ebégﬁ’?twgwog??éaf}w REVEITE|SPOW intarlgddy ingysated deputip agnsitivity within

adipose, &dSllve ph azyxsroa;cr Bpie profild. hadaaﬁﬂmg,ecﬂa&i ﬁgﬁaﬁg SRR fedibtance to high fat
. esiLt: t a of, t ig I

st inau L QO R DR ea R el G e Pt G Jorion s o

(2001) Jj BiohsGhart- a376¢ ARV 13e0.aloltor abrb r(R04) tPigberen SHIRE €38).  In vivo

phamacd@%cﬁé&dwittmﬁ\hltip%hgﬁtﬁgfjstcg?faﬁgﬁﬁeQ:Bnﬂfmehnﬁegcrgf%glerolesfor 11bHSD1

, suspected to contribu o
in regulating insulin resistance, glucose intolerance, dyslipidemia, hypertension, and atherosclerosis.

Thus, inhibition of 11BHSDI is predicted to have multiple beneficial effects in the liver, adipose,
skeletal muscle, and heart, particularly related to alleviation of component(s) of the metabolic

syndrome , obesity, and/or coronary heart disease.

B. Pancreatic function
Glucocorticoids are known to inhibit the glucose-stimulated secretion of insulin from pancreatic beta-
celis (Billaudel and Sutter (1979) Horm. Metab. Res. 11: 555-560). In both Cushing’s syndrome and
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the increased | ocal conversion of cortisone to
Cortisol in adipose tissue of obese individuals

w@ Engesdes3 et al ., (2004) OChes. Res. 12: 9-17).PEI/NB82007/002360
class of I | bHSD inhibitors, the
aryl sul f onam dot hi azol es, was shown to inprove hepatic
insulin sensitivity and reduce bl ood glucose levels in
hyper gl ycem c strains of mce (Barf et al. (2002) J.

g 45; 3813-3815; Al berts et al. Endocrinol ogy

diabetic % 3%& AALS, &l-ylsgsezg?@?sated Aa%ﬂhpogﬁ%fpﬁl(gp isj lpag}@gglyrrga@ﬁi |((9gawa et al.

(1992) Jr emarlnﬁdsrt bat 40ness. sei;ﬁmlvammla%t iFitPThad lbeBHRPorted in the
ﬁ?|l0 te severe h cem a in _genetically

pancreatif s GE RS LSR e HPROn S s oty Wé%l,ﬁaﬁ?ef‘?“’lone an 11BHSDI

inhibitor,dinfrdvR€ telsokd-@EnQhte€ GREAAN RElSase t(bavaaﬁi @mmt ayzloo@)r V. ag,@! Shem. 275:

454134815, 5355, "B of By B datp {7 e BRI A1 & p pancreas,

includingi the whharncemsntsdtagiaaysa@ﬁndatab @hsdfin reldshef andt A€ rpotential for attenuating

pancreatiéla%%yéél{g ce:r]:s]; 1cc>:acy in a mouse nodel of
at herosc SI'S, perhaps suggesting | ocal effects of
cortlcosterone in the rodent vessel wall. Thus, | |

C. deRbbn hid @&nfhffl si ng pharmaceutical target for the
treatnent of the Metabolic Syndrone (Masuzaki, et a

Mibbyeeition PPaimRaRg ISPafogEtes frarieof 2ging St mabe alsiglately related to the

progressibh Sﬂﬂ&nerﬁa b ol dged AninfdResidt BondRE, ARE-RROI Gl RRELIn general
i bed above, nmultinple Jlnes of evidence sug

cogmtwef\ﬁ.l t1on avgl 8n1118<red tolvaB Y ’é’cf}ﬁev OP%-teé'xéxne)Egsng: ft% Cglilc\cféomcmds
(Lupien gtpal. db?%tNmWWw; tly 68+78). OFurtispelytisguwihtidnhef the HRBOMiiCresulting in

chronic eﬁy&gfqu‘élu%LMﬂd eic@ llﬁl gélﬂ?n lg'lallﬁcsg&%ﬁ;o% R%seﬂ’egpgr%posed to contribute

insulinresistance, cenm a ensi
to the dephngedf| qoghigiaprifenction W%It ﬁ@r%‘@elsér 6§9§) €vrroRainy Neembiol. 5: 205-

216). 1THEEARSR: afahlGRGR thd S&hﬂ%n@ﬁseeiﬁ?&%h ﬁnmgm §&b§eg<?£ns including the
insulin action, and reductions in |ocal %vucocor Icold

hippocampagefrantglyedrigki #1% pFPoBRm| (Sendserkl al 47009 ress QYasl: tAgad. Sci. Early

Edition: £08J.! Tfe@imdH0 BY BfiflaBNhipfibihfhl B KR8 ehd eRHdIS1 BRMiOF carbenoxolone
heral insulin sensitivity and potentially reduce
protects 5? §EIE§ §

mﬂcﬁﬁylfv nﬁgla@gseé?qeggaoxéﬁg\qémtapry apggrgeid neurotoxicity
(Rajan etkzilo(llk)gﬂ)t J. N &LosRY. € 6 esn@t amadltl&lalnyperm&smeaéfmenemebar& protected

attenuat ed induction o atic. gl ucaoneogenic
from glugGeoiice -asmw#ﬁw%f@wah e A Rpiney (Yau et al
(2001) Pt Nath /sl pBs £98: aTti6-Azale  antviaandweided, idoiblepliod,ifl@ebo-controlled

crossoverAgthEé %ﬁlxkl&ta&ogeoc‘fecamng%(l%\m Pxﬁ)\%\; %SJ/ ‘cl"ge?nr‘l"\%n&p igcg %Frbal memory

et -1 nduced obesit evstev e
(Sandeepw @b (”(P%) ProcA®atl, ASul. ScigFarlyl E@Rign:1 1R 9: Thvisy rmblhlt@tl ofi|l1 1BHSD1 is

predxcted( %OQé@ch ‘ex bs?llrc tghsg[T(]:ocgr%@)ld%4 lggtﬁe %%Oanclvtyr&tgcﬂ fgtam"'s‘! ‘deleterious
etes o VIV
glucocomcmd e ects on neuronal function, including cognitive impairment, dememxa and/or

depression,

D. Intra-ocular pressure

Glucocorticoids can be used topically and systemically for a wide range of conditions in
clinical ophthalmology. One particular complication with these treatment regimens is corticosteroid-
induced glaucoma. This pathology is characterized by a significant increase in intra-ocular pressure
(I0OP). In its most advanced and untreated form, IOP can lead to partial visual field loss and
eventually blindness. IOP is produced by the relationship between aqueous humour production and
drainage. Aqueous humour production occurs in the non-pigmented epithelial cells (NPE) and its

drainage is through the cells of the trabecular meshwork. 11BHSDI has been localized to NPE cells
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phar macol ogy studies with nmultiple chem cal scaffolds
have confirmed the critical role for 11bHSD in
WO e@alosdeBhg i nsulin resi stance, glucose intol ePErTts2007/002360

dysli pi dem a, hypertension, and atherosclerosis. Thus,

inhibition of | | bHSD is predicted to have nmultiple

beneficial effects in the liver, adipose, skeletal

nuscle and heart, particularly related to aIIeviation

onents) of the netabolic syndrone
(sokes SIS URTTS) Sk REa0EL! 8510 O v DY i) e,
ophthalnﬁl ueBRCGEL i4Q0DR0%/-204) kROWR fuBctionhis tuktelyt kwevam to the amplification of
glucocortg:o%: X e: {yls%{t n1r}1“t}%tsee ? Iss Sl %slnloaozralgﬂfs b'g?éé* ec{ by(milg 75 ervation that free
cortisol qepcpemratimxt gbatlyR@g:eed_‘BlthatS@Gccﬁ@e@pe i mhebmuhoﬁubhncng (34:1 ratio). The
fu $YiBGEOI R, 8 {
nctiona Fgﬂ olse g ; f]ﬂﬁ%l-gsqgl dlnctﬁég é(l?gssbggﬂ{r gevtaaxll%ﬁetdsusméah?(mmbltor carbenoxolone

in healthy weluriegts (l@}gm alk{2091) Ir(vg:_g 90phthalmg). Mis. Scn\ﬁé5203791§)42) After seven
days of cé&%ZnéQl%)xc tr!:atllnerlﬂl_k%i’?l WQ%(%H @gqrét/o' Vf‘}fu?f SxHﬁiPmQE &8 1 IBHSDI in the eye

orted In pancreatic iSlet ce [ ob
is Predlctsfh e Aeogd %ihcqsﬁrtxcmdscoawtrwny ang I9P, perdyeing keqwcﬁﬁ@} efﬁmts in the

managembhiiShcohhAAA dudr vish ARG RYRSs. 9l ucose-stinul ated insulin
rel ease (Davani et al. (2000) J. Biol. Chem 275:
34841-34844). Thus, inhibition of | | bHSD is

E. Hypetknsived to have beneficial effects on the pancreas,

A oc?{? 42y n{ A a}gagﬁgr%%eﬂsggncgg ?c ? 0 C%tll’? talfl{lm l %i%fégsmogen have been

and t oten
proposed r§<a he rnefaltvr:@ inyhe aatb@gme%fe@@bpswgataiqﬁrhyp@teneeg ﬁMtaismwa reelal. (1999)

Ann. N.Yde(Rdtdca shb! Q6C%nWéjéfx%nEe?§’@06Mdob§ R2v. cam&nﬁs;ﬂuep& which
of agi ng that ¥ ul timat el related to t
fé@é/% g

is secreteﬁ Hrbaw@§§p are-oiB Rsgeni¢ pigsd s%lé\dat ah (}P‘ngJ Shigical Invest. 112:
83-90), dakiMBihute WiHidRE -syPghibsll abrvelisf éﬁfe&ﬁﬁa&ﬁwaﬁ GRARA those that regulate

blood prepitgt (MAREPER Fh S AR Ty MRbABE B4 ok castdiphgly! he renin-
angiotensl sys(eﬂrQ(%S)S_) Nag beehleshnsmsm be almaJGBdeia)mnaEUDI tlesd pressure (Walker et al.
(1979) Hgﬁ:&{egsg&l Ptﬂ89 %Qﬁzoc\lé%q?t COI th SvHi&cN lpHdﬂgedl i hQ/er 81'3' a(alpose tissue, is

sure to éXcess in certain bra
the key ssbﬁma@gfpbrﬁgnm%@ dben RgySogroisaipnt d’l@awmngmﬂn@np&ﬁntlh@ls are markedly

elevated degpd. pﬁﬂl—@‘D 1€ 99:&5;&11&’ @m%ér" gg faé@%%&@rﬁﬂ@ﬂ zﬁ@dal&{%%n%k()(/lasuzakx et al.

(2003} J. |Cé1n§5zmd%ﬁﬁtl lilr%)%?@ Hﬁlﬁ$3r1f0r°§ﬁlﬂkeilisdré‘5@ﬁh%§’§‘é%eq WO%Pqe?sr}{e@bserved

in aP2- 1%@19&%@@@%@! ngre&th@ndﬂbﬂo@e&amgswtﬁ rocAnB@des %%B @Xgiotensin 11
and cer b [.1u Sandeep et a

04
receptor Hiaggqnis S*’Eé?ﬂ‘ix*‘@&ﬁ?fis&? (Mpsigpid ‘Feb ol Cé‘lmcﬁlr e 12 83-90).
This datahlhm&ﬁ(eat‘ljaaﬂnpmnbs ofiotd) ghuaecdrtidoidotdsilvatidthinadipose tissue and liver, and
enoxol one otect the cells f . P
suggests %‘a{ EH)COFI%SJOél 8r QI art%d:llf)f éﬂﬂ%@ 1(:)§1(cc§1|v%t§.t glhvs, inhibition of
11BHSD hadedwtibal nrqusé an(d/m Hepatic glucocorticoid levels is predicted to have beneficial

effects on hypertension and hypertension-related cardiovascular disorders.

F. Bone disease

Gluccorticoids can have adverse effects on skeletal tissues. Continued exposure to even
moderate glucocorticoid doses can result in osteoporosis (Cannalis (1996) J. Clin. Endocrinol. Metab.
81: 3441-3447) and increased risk for fractures. Experiments in vitro confirm the deleterious effects
of glucocorticoids on both bone-resorbing cells (also known as osteoclasts) and bone forming cells
(osteoblasts). 11BHSD1 has been shown to be present in cultures of human primary osteoblasts as

well as cells from adult bone, likely a mixture of osteoclasts and osteoblasts (Cooper et al. (2000)
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(Rajan et al. (1996) J . Neurosci. 16: 65-70).
Addi tionally, 11bHSD |I-deficient mce are protected

wo e@mogle8E ocorti coi d- associ at ed hi ppocanpal dyBET/HIS100D6002360
that is associated with aging (Yau et al. (2001) Proc.
Natl. Acad. Sci. 98: 4716-4721). In two random zed,
doubl e- bl i nd, placebo-controlled crossover studies,
adm ni stration of carbenoxol one inproved verba

fluenclﬁcand verbal nenory (Sandeep et al. (2004) Proc.
Bone 27:\&{3-38TAcanfl thscy1PHERY| hibepr cerencrolghe hfhieen sheminblot dtisuate the

negative effedls bt Qh@@brﬂb&d@ b Bbhd ﬁ&dﬁ@f&&%&ﬁ(&w@%{ﬁ {1@98) Bone 23: 119-
cocorticoids in the brain and protect against

125). Tftﬂ*é1 Ehition 'JPHEBL dt predisted terdeeree B lavahielBpppricoid concentration
within ostétbisisQihd dstEtlbil, HBodiRGRl Bdn¥Scih NG B Nario 6 FERME 108, bone disease,
includin Sg or depression. D. Intra-ocul ar pressure
EG*TRBEBYYi coi ds can be used topically and systenically
Sfrfalll @aoktule uﬂﬂb’i@ﬁ of 1cEmMsiD1 Iaﬂd’lSurl*dﬁtl;Z |bleﬁthcheloped to treat or prevent
articul.ar co ation

115D PR A e P HbS PeecRPET R BB i HuSTEP | Sogamide based

inhibitorsThres rgmtthd|iogy O QOOMQSQ}@DHW@eEIOdWOS&S% gmd |21:)a41’056745 and WO
2004/065%g€rm§§pmst d;ﬂl f}g{er?n g\?’aﬂ% érlé ngo%an chi cg 5 g???ufukulasunya,
et al., (2003 sGatr MﬁcéICiﬂeMO@sl%ﬁ)event ually blindness. IOP is
f | ati e
G gk L BORYL, RSUUEGH HSOLT, IR e
dlSOfdefSocmFﬁ@Ok% pindromsn- pypagieasiead (@pﬂb’heﬁnsallm C edsistan¢e\PHEyperglycemia,

hyperlipidélal fyde dﬁﬁdb@t@&leatlhe?o&f&&psg Qn&rb@encc%lcésg (Rfsultifif, menstrual irregularity,
trabecul ay neshwor k been localized to

hyperandiqegnga [PEPErER guargsyngrome %“dbs , ?mgﬁtr.dlsem Rgrtsptic agents aimed

at augmthaﬁon SﬁIsuppﬂ&swﬂ.@?ghébﬁ%taﬂaﬂuéuathbvaﬁé by(B6@ulgtinkNy@Storticoid signal
42: 2037-2042) and its function

tranSduCtog % F‘ﬁé‘?"f}l ?féYééglﬁf PP anpl i fi cation of

Fglth@roood, beaaeiedhaPIR bindytovdlddaieront liiesseangall ligand) Hab sortisol with equal

affinities Cc(g:rx*pounc{I e}gatg?cegﬁs?ggl? ; L)Lg?crac?%(xfi@htgi gggzggsyt? %é? ﬂ%]iaéﬁlt (v]:rlgighe binds to

concen grea
cortisonefcortisply oney rlso tiheraagueduthehMiRound (atd ad an@pordgts. Béveuse the MR is

xmphcateﬁ UG tﬂeQxQ alraxlﬁxleg my%bl@&@ﬁ OafndI lat dl_%ho'l ets h ?ncﬁxlﬁlgh %ﬁleroscleroms

been ‘eval uat ed I ng t I'nhi by tor car enoxo
artenosclfa(@axp,tqq:ym@@q aatﬁ{yégsregse( peambqgs aiginag mm:ra] Yigadar dlsease vascular wall

damage, Q&h tshakdYVR MkaFoniS§I are 4:i%sxra%Q>3 ZﬂcQ Qfh2) alscPbd REefSEUE f}eéjﬁ‘)éscomp]ex

carb ol.one treat reduc
cardlovas?wﬁg reqa ﬁf’% nflfxraﬁxat&ry Yﬁtg‘ﬁﬁ%ﬁi ingly d’f‘ﬁ éls r)glgrs OSHBIB %ﬂl}ﬂﬂ including
dyslipidetnia r ecluc ehypatipdprokingogior t i mabeﬁccoﬂgmptdeaﬁa onsniggdd |d9Blipidemia,
hypercho%@,%ll'&hlg gha)ﬁ dl@f?%l%ehaémng Lie%%ﬁ a§ i Eéqgss Gk eol d1abetes type 2

auconma r Vi sua I soraders. per
diabetes, obesny, metabolic syndrome, and insulin resistance, and general aldosterone—related target-

organ damage.
As evidenced herein, there is a continuing need for new and improved drugs that target
11BHSD1. The compounds, compositions and methods described herein help meet this and other

needs.

SUMMARY OF THE INVENTION

The present invention provides, infer alia, compounds of Formula Ia or Ib:
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Adi pocyt e-derived hypertensive substances such as
| eptin and angi ot ensi nogen have been proposed to be
WO pwelos®w83 | N t he pat hogenesi s of obesity-rel at BAT/US2007/002360
hypertensi on (Matsuzawa et al. (1999) Ann. N. Y. Acad.
Sci. 892: 146-154; Waj chenberg (2000) Endocr. Rev. 21:
697-738). Leptin, which is secreted in excess in aP2-
| bHSDI transgenic mce (Masuzaki et al. (2003) J .
dinical Invest 112: 83-90), can activate various
|é?nR6vous syst em pat hways, | |ﬁg t hose
e blood pressure (Matsuz .lplqgﬁ)
AP NN, Ac R°4ci. 892: 146- 1RA).- Y, EF?
renlnan | ot ensiyt /eyst em (RAS) has been sho be
maj or.@et erys nant of bl ood pressure et al.
(19755 Rypet t bhsLB—R® 287-291) . AndR ggEngHnBgen,
whi ch 'is produced in Iiver and adi pose tissue, is the
key substratdafor renin and drives RAS actilvati on.
Pl asma angi ot ensi nogen | evels are markedly el evated in
or pharmggeptigally gspepible padin ©f erideugyi thacofawharedn eangiito¢ns medmberts| are defined
herein. and al dosterone (Masuzaki et al. (2003) J . Cinica

I nvest. 112: 83-90). These forces |likely drive the
Tap BiFats i vERRafuhea sxyides Bisterdyelanedylaing 1{ BHEPEEY contacting

llBHSDiﬁ/ﬂﬂﬁgSﬁb&n@o@ﬁre1H-Jeﬁﬁ$r{mm of these mce with |ow
doses of an nSfglotensm I SN@gtor anti%gnlst
Tap BTt Bwentandupbes @rqvisdss msﬁxoe fhidng 41 PEFD1 poegogyrtioe
11BHSD1 w@mebﬁ@éunm\fa&nnve&é&x 83-90). This data illustrates
nportance.  of |ocal glucocorticoid reactivation in

T%a Pi?é"s‘% pvertiqrefuribey PRaWiAss methpds & iglykiing theysqpversion of cortisone to

cortisol uhg/parﬁmetaemmy cé)BwﬁlﬂMScBﬁbdnhd exmeankatied by | | bHSD
I n a aentt gnsvgr-&gog 3}1181?& Ei‘o%c{els methloasc %flcg.é} 1 mg Itl%nqgo{)xeﬁlon c?fj cortxsol ina

cell by comae@mg:tﬁle delt with avenlkrelnébf |13 afiveelﬁére cts on hypertension
TRE gregéﬂ? g{vte@tﬂﬁl iR ndr ‘f)l'cﬁrscﬁ'g m%ﬁlrogé vat?éﬁf& é‘igeagéssagsogﬁ%cﬁwmll:actxv1ty or
Bone di sease G uccorticoids can have adverse ef
expressiopRf $|{EI@¥hal tissues. Continued exposure to even

TR gRE&H: SnvBhinOGAkd: bR s B8 SnGPEF the€8Ukidtioh Ror use in. therapy.
steo or osi s Cannalls %1996) J. Cin. Endagcrino

prepent gﬁy.entgo&ﬁrt%e& Rﬂwdﬁ fepRipndsieidhe mventiop dor preparation of a

nwdwmn&ﬁaﬁhﬂéﬁﬂhmﬁﬁperlnEntS invitro confirmthe

del eterious effects of glucocorticoids on both

bone-resorbing cells (also known as osteocl asts) and
DETAILESNRBESGRAPRYONel | s (osteoblasts). | | bHSD has been

158 B¥Bc: gweﬁlcplrp@@mgs Infbr gy& ta%%ogrtd J;}*#amul@ iid SPRbY

osteobla§% as cells from adul one likely a

m xt ur sReocIasts and osteoblastg, pef et al.

(2000}% 7 %5- 381), and the | | B nhigiter

Ia b

or pharmaceutically acceptable salt or prodrug thereof, wherein:
" Lis absent, S(O),, S(O), S, S(0),NR?, C(OQ), C(0)O, C(0)O-(C,.; alkylene), or C(O)NR%;
L' is O, CH,, or NR";
L? is CO or S(O)s;
provided that when L'is NRY, L? is SO2;
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125). Thus, inhibition of I | bHSD is predicted to
decrease the | ocal glucocorticoid concentration wthin
w@2i0gokied8st s and osteocl asts, produci ng benef i BCHIUS2007/002360

effects in various fornms of bone disease, including
osteoporosis. Small nolecule inhibitors of | | bHSD
are currently being developed to treat or prevent | |
bHSDI -related di seases such as those descri bed above.
For _exa certain an de-based inhibitors are

K épbr te ‘fyﬁ AR ateeiosdateayl wheogechatsts, WO

AOO4 DEGiEdboardNehc\Bh1ZRary QbSABEd bAI! ABONLES &vwixﬂdz

R R kI LR S e R R B, BB Grond Bttt

Ca.10 alken 913 Ga.B)alkyinpl, |anghtyctdaliyh eheexpeyli heatoayclakdityd, drpldikghthietegparylalkyl,
cycloalkﬁalk)ql & B&Erolzyéloﬁlmyll nieHC QLR M’ g:g%!en aﬂc‘y?d%] i .h?loalkyl Caao

di sorders, netabdlic syndrone, hyper
alkenyl, iCaanPikWfle 81t spidlaalionly heteiaphe hf:tarocml@eém phidiila heteroarylalkyl,

cycloalkyllM PR add Hirald ey @salky3d1RA L OGRLRLIRSLBstinAEih P I &Nbr8X0es s

i's menstrual irregularity, hyperandrogenismn,
Iéé? 6@%%?%L%Vary syndrome (PCOS), and ot her diseases,

R’HeHaeusligl, agéntysloalkyie tetabaglignenéat joialiof, wherem each of the C.

alkyl, ary? Lb?/@l ?ll RleR r)Il Qr?ds t%%)%ﬁ)%%ﬁ}&% 1o%¥séhbsprute % —~-W'-X"-

. ucocorti coi S|gna
Y’-Z’; bHSD are desirable. Furthernore, because the NR blnds
c}gﬁgh@@%ﬁ%ﬁp@gﬁ(its natural ligand) and Cortisol wth

u ffinities ounds that _are designed to
%ﬂ f“édr §%t arwneCf?p?fhfsn 6 BT For O alio) > Cysipgliey} heteroaryl and
heterocydddahids, wierein rehtls ongk s bik$o byl n@yloalksD heitdanadahd Bettfcycloalkyl is

mﬁmnm$s§¥u e?% gs“ﬁg;ngglsts Because the MR i s

heart tai rure hypert ensi on, and rel ated
op & %mddgﬁ*’ e@CHm: il they Netére rto saiiabrtbey sre attached form a 4-14 membered

heterocy @681 LRSE Wk @Sk §pt1&19ﬁ)9§h@Fthut@5 E?'i Y2 Qi $6@S S ai hy-onbosi s,

@nglna per| pheral vascu di'sease,” vascul ar Wal

Riattdhd: -satkerl eprlowisloald. Aeterogehios hatermeclepdioil raisran g#rh of the Cus

alkyl, arylBeyclohlggl, BeetsaBA bhd hdlerbdyRRAIKIDIsCRNBADY sCRFHIQRMASCYl @13 —w’-X'-
Y.z renal, and |nflannatory pat hol ogi es i ncl udi ng

dlsorders of Fld net abol i sm i ncl udi ng dysl i pi deni a
RrRhprper’l Rbdﬁr Rt'ehd BENr@indeicabietlyGeldyisd frpindBO@O)RT XBLO)OR”,

C(O)ORbdyébédarN?{SF;cer [ g{pe ﬁxﬁ{‘@(gﬁi\gg{ I e&cﬁﬁosé é\ )sl;{c;(’: Sé?)]\g{ Rd (O) R,
SONNRI YOS 65 aifliobC ) Goatslicas] Cobelivry, sipeilive betcroary,
heterocy YN, QiFRlalkd!) GelcRaHIA 101 @%loﬁh@l’b@@d aAN Het8RBRIIRkylalkyl, wherein each
of said %1 qoogltke{ 08 .elo rllealllc)aexfllce)/(il tCa z?lLeny . magl?(yr?yl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 R'%;

or R' and R? together with the carbon atoms to which they are attached and the intervening
-NR*CO- moiety form a 4-14 membered heterocycloalkyl group which is optionally substituted by 1,
2or3 R,

or R* and R® together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R';

or R® and R7 together with the carbon atom to which they are attached form a 3-14 membered
cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R";

or R® and R® together with the carbon atom to which they are attached form a 3-14 membered

cycloalkyl or heterocycloalkyl group which is optionally substituted by 1, 2 or 3 R'%;
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As evidenced herein, there is a continuing need for
new and i nproved drugs that target | 1bHSDI . The
W@ oivposesds, conpositions and nmet hods descri bedp¢EUS2007/002360
hel p neet this and ot her needs. SUWARY OF THE
I NVENTI ON The present invention provides, inter alia,
conpounds of Fornula la or Ib:la Ib or
pharmaceutically acceptable salts or prodrugs thereof,
ein nstituent nmenbers are defined herein. The
Bricedt K esienr i i eroopy 89a i8S HERHBES 26 attached form a 3-14
memberddrgitlbalkyl pghdibrobidSdaikyld group Mihahtis GgiohhllsddbEttural bii 1 or 3 RY;
e, of .the.inventiaon. The present invention
R bt Bl Y B BER bre B P g 37 memberea
fused cydlentityd etoupgr 317 meagiBiredifuséd zetaroryploalig! grbup Which ivemionaly. substituted
by 1, 2 od$IRMPresent invention further provides nmethods of
i nhi i%hng t he conversion of cortisone to Cortisol in
fpee

o Reénd B Bk fisrathos atom fo whieththsy etsrseehvd form ¢ A membered

fused cydlSWISNEIRAP or ITenphBsedfustd heehbdyoRalir B8 wRIcAYY Gf9nally substituted
by 1.2 % hods of inhibiting the production of cortisol.in a
Y5 <92’ by contacting the cell with a conpound of the

cachvR 1 is iodepeidratiphale cBi. alkyv,&ht, helnalkyl 4k £y ol desroaryl,

t t LRY dispa - i t bV epd
gfzj.yﬁ‘.‘gﬁ’d?{éﬁ% Rt SEP. g EmRReRE TGk ok bbionmere,
; pPNBVFHOORE o PO SHAR 6B (@1 . SHVBIRT RONSIDR use i n

S(O),NRER&rapy. The present invention further provides
r _preparation of

ogpounds,,of the invention pre a
\ﬁe i GAfeht AFoPIReRITY SHETY g?mtﬁéﬁ%ﬁ&@aﬁ%@éﬁr Bt dfgnylenyl, Cas
alkynylerfheO p$. @SN CO, OENtCONR] SOV iSDe,sSONRT £1d MRIGONR', ehepmuach of said

F X . I .
Cis alkylgﬁyé,e%%sgg{egylgrgil Qhd Hg.ﬁ?lléﬁplte%yf{% é’?g@{a@\%ﬁ%’r&&% b>|y—1,i ZSor 3 substituents

independaﬁg/eqﬂqcteg(f(g;zpélg‘,? éﬁ; Csg, aligix®) SNRoatkogy,, ar%l(lg)j@_‘; alkylamino and C,.g
dialkylanfthé) O (CL al kyl ene), or C(O KR2;

X, X’ and X’ are independently selected from absent, C,.¢ alkylenyl, C,.¢ alkenylenyl, Cy.¢
alkynylenyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of said C, alkylenyl, C,.s
alkenylenyl, C,¢alkynylenyl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by
1, 2 or 3 substituents independently selected from halo, CN, NO,, OH, C,4alkyl, C,.4haloalkyl, C,.5
alkoxyalkyl, C,4alkoxy, Ci.4 haloalkoxy, C, alkoxyalkoxy, cycloalkyl, heterocycloalkyl, C(O)OR?,
C(O)NRRY, amino, C,., alkylamino and C,s dialkylamino;

Y, Y’ and Y’ are independently selected from absent, C. alkylenyl, C, alkenylenyl, Cog
alkynylenyl, O, S, NR®, CO, COO, CONR’, SO, SG,, SONR®, and NR°*CONR', wherein each of said
Cy.s alkylenyl, C, s alkenylenyl and C, ¢ alkynylenyl is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, OH, C,,alkoxy, C,.4 haloalkoxy, amino, C,.4 alkylamino and C,g
dialkylamino;

Z, Z’ and 2’ are independently selected from H, halo, CN, NO,, OH, C,, alkoxy, C,4
haloalkoxy, amino, C;.; alkylamino, C,s dialkylamino, Ci alkyl, C,¢ alkenyl, C,¢ alkynyl, aryl,
cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of said C,.¢ alkyl, C,4alkenyl, C,¢alkynyl,
aryl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, C¢ alkyl, Cs ¢ alkenyl, Co¢ alkynyl, C,.4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO,, OR’ SR? C(O)R°, C(O)NRR?, C(O)OR? OC(O)R®
OC(O)NR°RY, NR°R?, NR°C(O)RY, NR°C(O)OR?, S(O)R®, S(OINR°R, S(O),R", and S(0),NR°R%;

10
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L1 is O CH2, or NR\;, L2 is COor S(O 2; provided that
when L1lis NRN, L2 is SO2;RNis H G .6 alkyl, aryl,

weyohosdeRy | , het eroaryl or heterocycl oal kyl; APCT/ESZEOYD02360
or heteroaryl, each optionally substituted by 1, 2, 3,

4 0or 5-WX-Y-Z, R isH COOR', S(OR"' , S(O)NR ¢

Rd", S(O2R"' , S(O2NRc'Rd" , Cl1-10 al kyl, C1-10

hanaIkyI C- 1o alkenyl C2-10 al kynyl , aryI
cIoaIk I roar heterocycloalkyl Ialkgl

T HPYTHIRYIE CEesalacgiearaeyy sigm oponaly 14 membered
cycloalkyiletoe BagyﬁémkddWaﬂdrkc)Mcloal&@Bgﬁh@ op@RlYfubsaiuttdGyQ, al &yl ~w-X -
vz G -10 haloal kyl, C2 io alkenyl, C2- io alkynyl, aryl,

“cycl oal kyl, heteroaryl, heterocycloal kyl, arylalkyl,
Werar dwe yVEHKY Y -ZE pithabatl ky Itied kaple ana optionally form a 3-14 membered

E ' . o N
cy’c’:loailgkﬁ%r%r W%JEQ%&?%t@llﬁlé%%lodéﬁyl %%Lip Jb@llohéézﬁlsédgs?thlhtg%%? g El(ﬁ % ,W X
Y-z raryl, cycloal kyl, heteroaryl or heterocycloal kyl ,
wiedi el W-Rack iobthbgadds; 6 al |k)l:| i aryl, cycl |o?| kyl',
het er o teroc oal kyl is optionally
L%%?l u&e\a’%‘iot r‘g’?‘)‘/g W-X- Y-Z: or RBis
WRBaRS OR3E” iRBtheathdn R3b are independently
s r cl m
PR o hablontd, sBeBtd Yom B Y1 pBYE A7 by, Gop g, Ca
alkynyl, @rylgcyglgaliyl, fagt@rparylc?@q @aqewycloqﬂgﬂ,epv@;mcyq eq:;hdof said Cy¢ alkyl, Cis
haloalkylh@z(?raﬂ&ﬂ)ql Q@J, Kl nyl Sggptc'yéleﬁ%%h&%%l bt ﬁQeJaMyciloallgyl Qf optionally

her with t
substitut g DHo SO 10 o AP S PaIERBH R helpepBbrstsrosrylali,
cydoﬂhﬁetEﬁaemmka&bkyl group mhlch |s optlonally substituted

y, ya% kyl . aryl,

Ig'yc%l R ﬁre mg’eﬁ)eri\{%ern%f rse:liected ’frﬁmt ef 5 (‘331 l|k6 al%k ha%mﬁ é%;.ﬁ altkenyl, Cy6
alkynyl, acyh h:y@f)alkyieh@roara] nyﬂerocmlydlkylca}rgllakkal Ihyﬂe;oatmlbyloarcjdalkylalkyl and
heterocyﬁgglghﬁwr QE%glan:@!:ﬂ(X% sallciscg\sgglk)q nél llyaléaﬂg/ﬁ?‘tdlt lﬁﬁl%gblb& alényl aryl,

cycloalkyf, arh@tequa/é,pehﬁg@pyc‘;}oa‘{’l@ﬂecp@@pllﬂflo mhp‘ercg%@bpmg' cycloalkylalkyl  and
heterocy&l&(l@lﬁ&l is ,opfibrAlORubstitate by DNREMRE. haloNBE, 1; ANRgaloalkyl, C,

haloalkyl ﬁﬁ'lalkylwg c@%ﬁ%@tﬁaaryla C)F/eqak)ﬂeg %tﬁryf;yck@ik_yil

Rfadnddidkéyé indgPenidEnthl dedavydd, fr€32-H,0C\ad kkpl IC;.s apdphlkyl, Cos alkenyl, Cag
alkynyl, QIXJE lh@él’c}ﬁ}gl, cy@]%glﬁgeﬁgtyo’cycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of said C,.i alkyl, C\ haloalkyl, C,. alkenyl, C,.s alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalky! is optionally substituted by OH, amino, halo, C4 alkyl, Ci haloalkyl, C
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

or R® and R* together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered helerocycloalkyl group;

R and RY are independently selected from H, C,.;, alkyl, C).¢ haloalkyl, C,.¢ alkenyl, Cs.q
alkynyl, aryl, hetcroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of said Cj;o alkyl, C. haloalkyl, C,.4 alkenyl, Ca¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl is optionally substituted by OH, amino, halo, C, alkyl, Ci¢ haloalkyl, Cy
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

or R® and RY together with the N atom to which they are attached form a 4-, 5-, 6- or 7-

membered heterocycloalkyl group;
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het erocycl oal kyl , aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl and het erocycl oal kyl al kyl, wherein
weawh/ogdfessai d C M 0 al kyl, G -10 hal oal kyl, C2P€DUS2007/002360

al kenyl, C2-10 al kynyl, aryl, cycloal kyl, heteroaryl,

het erocycl oal kyl , aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl and heterocycl oal kyl al kyl is

optionally substituted by 1, 2 or 3 R14 ; or Rl and R3

together with the carbon atons to which they are

Ratand dhete iigperrentivntelsicird framy F NRracaky e bgloplsyimGas alkenyl, Cag
alkynyl, Ayﬂ%eﬂﬂﬁb@l@ﬁloﬁﬁ&@h%%@if@@dﬂ@“ arglﬁlkl#p hwairo@ﬂ/ldllfiyl cycloalkylalkyl and

ST TR TR N TR KN

heteroaryjt t ax;:lh@dkyﬂ,or hretaro8yclehlkyd b eryédkydy C hetatdanslialion, cycloa}kylalkyl and

heterocych&%?lﬁf?’l '%a!uy% %M'bgg)%m?g&)g Ql &3% %ﬁﬁt EH lozgkyl, Cis
haloalkylc%wb awlaékbdmetf@oami hqﬁerpﬁ“élf“%t} éY%lt)Ql'a)d Iqeuetﬁeﬁmcadl@l 14

o RTREH & 16)EheP il the Q¥ 28T &) REXE! $$¥|att%h9él‘ F?oﬁfwhqh 5S6- or 7-
onallékﬁubstltuted by 1, 2 or ; or Rs and RO

“w“mmeggﬂﬁFﬁé?o ¥ ¥Re carbon atomto mhlch they are

Réitig HcOR dNOQIQ(OING;, bACeatbgr ad cycl oal kyl or
qnge{ggycloalkyl group which is optionally substituted

1 ;or RIO and Rp together with the
Iy aq%hmmctbmrtt@; whieh clie qomwpued basdiormeladd o ior mlas GCANCH,; L' is CHy;

2 is S(OYBMOERERECKTI@aRKW! iy ﬁeta?er E%E:Wﬁ Q@| 15)@]{3‘9&30%&1% RS together
onaIIy substi't ut ed or R14 ; or R6

with thetﬁg@f’i’i’ef" T g 8 Bk v anmrlewllt\/hwst&rl@d "4'14 membered
heterocydddliat o, chéh &’ 3s bt the! gihefidingd subytiiral 1Y hetgfo@HP VMerein the

- het rocycloalkyl group which is
heteroarygg'tolp {o}woﬁrg’[Pl f“%‘%sﬁggﬁdetfyuﬁrglaﬁ 1, 2 or 3 Rl14 ; or R6 and R8
It sgmt [eerbodintehtst whewr alrebmnmiumlnham?wmutm 14, eig @rieis C(O)CH,, R’ is

NR*R’®, %h& qp‘h% ﬁ@r %&%&e?’ Jy HFEQJ‘?@ L& A Eg? e a?@la V\%:Ihecg lf(g'}ﬁpanogptlonally

nber e use eterocyc O
Subsﬂmteéﬁd”ommbire%%@rpwclﬂa&w gpup, thep /trrls sthmthan Ofé@eﬁlmhstlusted aryl.

hh B&ﬁ@@ﬁd&ﬂﬁﬂ:ﬂts hathed, th&c@hfothnd Hed Férlnhﬁ%{ E&alhl’iy b, L3 ¥b orOSég)o R is
NR*R*, & Q§| k(y %’(" ?%ﬂgerr%tk%exb) ey OC%C 0% Yiré a%@@ ﬁb'm an optionally
substitute@@( @ NE&nEbrNRbétEidcyc,loamd: gn(ﬁ(lﬁ)tﬁbrdeach oNR:, BCRDR’,' R?, RN%‘(’ and R"' is
other thar%’%%ﬁ% ogééﬁ%v%)(ﬁg@w$c§ [ n e|(081§§ﬁt I y g(rel ect ed
Iy psng erpasdimentgiwhen theydompgind ep Formalk Bnglish is agseng R* is NR¥R™,
and R* and R together with the N atom to which they are attached form an optionally substituted 4-
14 membered heterocycloalkyl group, then R? is other than optionally substituted piperaziny! or
optionally substituted 3-oxo-piperazinyl.
In some embodiments, L is S(O)..
In some embodiments, L is absent.
In some embodiments, L is CO.
In some embodiments, L' is O and 1% is CO.
In some embodiments, L' is CH, and L? is CO.
In some embodiments, L' is CH, and L? is S(O)..
In some embodiments, L' is NH and L? is S(O),.
In some embodiments, L' is O and L? is S(O),.

In some embodiments, R" is H or C,salkyl. In some further embodiments, R" is H.
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al kynylenyl, O S, NRe, CO COO CONRe, SO SO, SONRe

and NReCONR f, wherein each of said G -6 al kylenyl, C2
wo 2@l keryd enyl and C2 6 al kynyl enyl is opti onaPCTUS2007/002360

substituted by 1, 2 or 3 substituents independently

sel ected fromhalo, OH C(]-4 al koxy, C -4 hal oal koxy,

) amno, G 4 alkylamno and C2.8 di al kyl am no; X, X

and X' are independently selected from absent, C
al kyl enyl, C2 6 al ken Ienyl C2_6 al kynyl enyl @ ) |
In spuk cattofimentre Re o By - HeteFbealorl oG k gikenxkn JrléF‘ﬁY“Y aryl,

cycloalkyleacﬂ'laté?f)aﬁlaI dh&ero@}lciﬂah&i enylylaliy?. 6 hatetoanydlieny| cyfdalkylalkyl  or
kynyl enyl , cycl oal kyl, heteroaryl and
hetemcyc‘ﬁ@i‘é‘? Vel oal kyl is optionally substituted by 1, 2 or

In%oﬁlblta&bb&&&ﬂ{ssk‘i @elileptem?n,tdr)ﬂ,sbdle@md from hal o, CN,
3 SR 301 @ r a membere
Indorrf %_&gwenib%{ X NIT Cf\ aﬁ A kv Cg‘cza]l 1 !n}ﬁof@’QL kYd-14 bered

oal’koxy oXxy,
heterocyclﬂylkykmblhqy'bvhmhmc@ﬁlg@hflsgmnmd byd( PR~ V‘C(%)‘KIRﬁd am no,
nChorde Whg@n&o end (R=R»digh kyl@n Jey; ¥nd \ﬁ“’ and X7 membered

are i n ntl'y sel ected from absent )g
heterocyclghlkyl grayp wh@Q ISGOPélPRQéW)FPWte ol 20 YI)K/l n}(l s,
1N\ESine CRbo@Hnt SR, NEORSART iS@NRBealkyn dndNRet:@NFt 4-7 membered
wherei n each of said G 6 al kylenyl, C2_6 al kenyl enyl
heterocycloalfyl o8P al kynyl enyl is optional | y substi t ut ed by 1, 2
IrOdom cﬁr\ﬂ@ﬁimérﬂlemfsmm’ end &t dnd RBlogetherdvith amMhaips, to which they

are attaché?| orn_a 4 q|4 l&loenﬁj E:g hgt% d&Z{:l Qi()h%(yup LR, opgonéily substituted by 1, 2 or

/I e no an yl'am no; Z, Z' and Z" are
3-W-X° r‘;ﬁ’dé’pendently selected fromH, halo, CN, NO, OH C -4

xrﬁé&r@(é{nbo@mémb Qi“Oﬂil IRGW, REM’RY afd RY b kbpatienly s€Ret8d from H,

. Iy By, 1
NR“RY, MR C}I)E‘ycll"ga¢@pR h%‘toéié asr(%gnlgj Ez{aéir{ocsgal)%n?kyl’ S Croalloyl
Cio halo\m 1, &1, arely1,of, s allkyhﬁ; aryalckgdbalkmhﬁexahfg{bﬁyeperoc@g].oalkyl arylalkyl,
n C al k roaryl and
heteroary%i‘f% %‘é&‘?aﬁﬁélkkl rXﬁxe opi éﬁgﬂg{l?&iubst; tuted by 1 from H.
thcsnd)srhbctdmmts, R’ nﬂe @énléleﬁf IR/, BElagd Redar instepidee Ly %lested rom
enyt, €261 AW, cfeloatkyhahddabieyl, ;heterocycloalkyl,
Crs allo (?/ ey s a‘{:? 21] het érsoalf@b%ﬂy i'Slet e}ﬁ? cloal kyl, CN,
arylalkyl N@Qeroa@ylp@égyl %oal]@(l{lj)(mnd bxtg))m cta la l@{()) R | (x:( O Rb,
15643 DR meNRCRIR®, NRCE(, & ReP, RN%@(K) maudeﬁér@eﬁtﬂy selected from H,
S‘\(N O NRcRd, §( 0 2Rl? da& ﬁ‘é’“%réNRCRd wherein two
Crsalkyl, Gy ohaipadorl g plERY! #7 t1eé atom gptional ly form
13sdic BRbbERedtscRt RO KR, R°oR’, 8- 1apdrfe n’@r@p@g:pcndently slasted from H,
het IkyI group optionall'y substltuted by 1, 2
Croallylgid %ﬁ%x&’@ wherein two - W E{ é 3 L gﬁ:{hle |
ln @omh emhacimlcmsmwtoﬁt ioindmeyiorty Haﬂa 3l A PAY sy Ay
cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO,, OR* or SR*.
In some embodiments, each R'* is independently halo, Cy.4 alkyl, Ci4 haloalkyl, CN, NO,,
OH, —OC1_4 alkyl, or —SC1-4 alkyl
In some embodiments, q is 0 or 1. In some further embodiments, q is 1.

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

8 7
RQR R R6
5
Ar—L—N R )
R4/9 an
R10 R

13



cycl oal kyl or 3-14 nenbered heterocycl oal kyl group
optionally substituted by I , 2 or 3 -WX"'- Y'-Z";
wob@reswss W X-Y-Z is other than H wherein - WPOI/U¥200Z002360

is other than H wherein -W-X"-Y"-Z" is other than H

Ra and Ra are independently selected fromH, G -

al kyl, C .6 haloal kyl, C2. al kenyl, C2.6 al kynyl,

aryl, cycloal kyl, heteroaryl and heterocycl oal kyl ,
m@erelqbeach of said Cl-6 alké C 6 hal oal kyl, C2-G

wherein B and R tegsther ayitytho N algpyjo wligle thsy 4eg pitached doroap @14 membered

heterocycéld%ik)h ERIPpABYE @ @bﬁéﬂally Suteiltideanah | : p O&Jb\?t’t J)é ui’ ’eﬁl by CH,
a 0

15 RS AR b s 1omhraes S5 PraRRIL, ety gpms of the
hmnmmwheﬂbngumpbaahkykﬁﬁRbrﬁndaﬁbOare |ndependently selected
. _ h - 6
5 (%Hgn e_ll[\bo g?y t?u&)&% F%xga%)%gfls, o Lp%{) hf Lcszabser% 5(%} CCS-.:2
Iﬁeﬂpeaeo@ylmdeamw lof the ;ﬂloalbk\yﬂd,s otﬁeffcemolar m al ky0 ,or 1. In some further
enmomnﬁmghgghkylalkyl and heterocycloalkylalkyl wher ei n

each of said C - al C . <s hal oal kyl C2 6 al kenyl ,
Tesomge gnigARppnts. é?@?ompeyaqseémswmm hap' Epiypula IIT:
het er ocycl oal kyl , aryja heteroarylalkyl
cycloalkyIaIkyAramd—Neter cIoaIkyIaIkyI IS
optionally substitute amn Io C 6 al kyl,
G hal oal kyl, C _6 hal oal kyd_.,zar. Bry al kyl ,
het er oaryl , heteroarylalky cyc or

10 het erocycl oal kyl ; Rc and Rd_are |ndependently sel ect ed
fromH C. o aIkyI, G - thoaIky], C2 al kenyl, C2.

wherein @Bk ihyd 4-1amgnbeRa heteaydlbalkyt gfhup alhlidhl is optionally substituted by 1, 2 or 3
_wx-pererocycloal kyl, arylalkyl, heteroarylalkyl,
cycloal kyl al kyl and heterocycloalkylalkyl wher ei n
Ip s@rhe ofibaganehtCof the cathpophds d@iFognida bl isy!bsenCS(@)z or CO.
I@L&ﬁ@%bod@gexﬁs é‘}’ tlﬁ¥ @é/rL ouﬂﬂsyc}f'FoHﬁ&lQ 193 co + ;ﬁ%fié 9?3' ﬂ%lnula IVa, IVDb,
het er ocycl oal kyl , ? het eroary al
15 Ve, orINdic| oal kyl al kyl and heterocycloalkylalkyl is
optionally substituted by OH am no, halo, C -6 alkyl,
C -6 hal kyl, G - hal oal kyl, aryl, al kyl ,
het eroaryl al kyl, cygleal Kyl
| kylg or Rc and Rd toget her

het er ocycl

to which thay e hed forma 4-, 5-\6-/0r
nmenbered hetero ogl Ryl group; R and Rd ar e,
i ndependently selested/fromH, C LIO alkyl, C ‘\

haloalk3flvzd C2-6 al kenyl, C2-6 Vb

th bhe atom

20

In some embodiments, the ring-forming atoms of ring B are selected from N, C and O.
In some embodiments, ring B is pyrrolidinyl, piperidinyl, morpholino, 8-
azabicyclo[3.2.1]octan-8-yl, 9-azabicyclo[3.3.1]nonan-9-yl or 2-oxa-6-azatricyclo{3.3.1.1(3,7)]decan-
25  6-yl, each optionally substituted by 1, 2 or 3 -W’'-X’-Y’-Z".

In some embodiments, ring B is substituted by 1 OH.

q
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al kynyl, aryl, heteroaryl, cycloal kyl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
we ol osdeRy | al kyl and heterocycl oal kyl al kyl , WhRCBUR2007/002360
each of said C M Cal kyl, G - haloal kyl, C - alkenyl, C
- al kynyl, aryl, heteroaryl, cycloal kyl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
cycl oal kyl al kyl and heterocycl oal kyl al kyl is
optionally substituted by OH, amno, halo, G -6 alkyl,
Ipjsomge ergp %%‘PR‘W: th@(EP-“B”H’afFSdﬁ Ith?ypvena@ryhave §P§m\db Ky4 or ormula IVb. In

some furthef @hbdindédnts, h%ttﬁfr@aﬁﬁds%lf k¥ linves Y& 1 K Tva.
heterocg oalky . ther with th

505 CORPET Ly P PR HCRBRTHOT Y b 2e3.0 915 BGY-Z
I sonre plobodiaiedtat A io phalyd at kaphthgl, @ath;dpto cuieh s%st;&ft&i by1,2,3,40r5
_w-x-yipndependently selected fromH GC-10 alkyl, C 6
hal oal kyl, C2-6 al kenyl, C2-6 al kynyl, aryI '
Insewae embydimenty,cAioaphely] ohespbihpk yahoptitnelly sabsybabdy 1,2, 3, 4 or 5

substitueR8 ificpHd¥hi/ Jﬂélcted%ﬁﬁlx pab) k@i’l} %&ﬁ’ e, g :Fr]lQO)%y, hetcxgalaloxryDCz salkynyl, C

heteroc Io | k ereln eag

haloalkogy, NY-CC (SAPIY] COBR G NESRy N B0 Gy Agialiol, Cua alkyl,
heterocyabaykyl dirﬂt@ﬂ (h&tfe;daryl Cyzthlsl@ﬁﬂ dedHl of ARSI, Qlk)ﬂ} B2 by heteroaryl is optionally

w3 £ 85 SRR SHSLORHLBLEX] JR0E G, g, o
NO,, ORarﬁRn&(OhlaRai ER (HOQR‘kgdd CA@OR®% hal oal kyl, C1-6
I.h@brg@lallﬁ&l)dlm@ﬁtylm @Epﬂé:r@/ll nyrka]'phtlﬂﬁt ggc‘ﬁ%?ywmall sulrskltu[tcd lgz &é:; 4or5

, eteroané , cycl oal a§$ rRe
substituenis dnggpeqdsgiy ﬁ%‘FCtG\ﬁ‘ o REONCH OYR SN @DER", NRR’, Ci.¢
alkyl, andbhdcdi@daryyD rvmeaelﬂeachEJf ,sa16'ary(Dﬁnd7 hetd¥BAFDIEE BFkionally substituted by 1, 2 or

3 substltttci{s (%P{%]legt rou Cl sfﬁ%' Tﬁ_&@%&#\gen&g rl\r‘leHﬁt sor

Inkseme cmbzoda:roﬂpm uads hxa@oﬁgr antibsallyapbaitited Uy, 1,12, Bs4 or 5 ~W-X~Y-Z

ﬂ@lgéﬁlbodléxehé % helteg‘oa{ril cagl%l’y s%i\ﬁgéch?)g@ 2 R37 4 5 substituents

are eac and

mdepcndﬁlﬁb Risted dpet h?é? GVt NOp -+ Nkertso retersantitoh Ch-srdkyrar, éll + haloalkoxy,
NREC(OWRE} aNRQEtOf)QRm étftd?ﬂ’RFP{"n aNRYRCSUI@ﬁﬁ"Sédﬁr@d &, }4 hH@&I’Qﬁr eg, . alkyl,
heteroc % tergﬁ% 8% %)pg #g_ qgfs i s o&ﬁer th N "y |
YHrHERs \iise B g ¥ B) Bt ey i optonally
substitutdiighyer, da:rry:! substitogits mrieddnyensly Balbdtédifred Halo, @y bkl kYl . hdlBalkyl, CN,

PKL’Ongﬁg(ﬁaﬁgﬁﬁg§gkéﬁéﬁﬁﬁg¥|s mpound has Fornula la, g

L7i's aR3b, and R3il and R3b
Ip GYETEherbAlimpRts.hAT Ns avofyl eyvimidylt Beguyar thispbachedolinyl, 2,1,3-

benzoxacfl%ml aquﬁf?&)lu%n 3k ksﬁx%gﬁtelaéwﬁlgnﬁr ]sﬁbdt?ﬁﬂp@{)ﬁ € 2, 3, 4 or 5 substituents
IS O er

independgg b SGREER FREL s Cht Sy P P PEGENLTB UYL Gunrfonlion.
NR°C(O)Rfle NBIGIOVDR’, ha3(ORSRIR] aNlRéRd, q NESS@):R’, | €, 008102l f10) 2,5  alkyl,
heterocymalm, aryl and heteroaryl, wherein each of said C,.¢alkyl, ary!l and heteroaryl is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, C.¢ alkyl, C;.4 haloalkyl, CN,
NO,, OR?, SR?, C(O)NRR®, NR°C(O)R® and COOR®.

In some embodiments, Ar is pyridyl optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, CN, NO,, C,4alkoxy, heteroaryloxy, Cz.¢alkynyl, C,.; haloalkoxy,
NR°C(O)R!, NR°C(O)OR’, C(O)NR°RY, NR'RY, NR'S(O),R’, C., haloalkyl, C.s alkyl,
heterocycloalkyl, aryl and heteroaryl, wherein each of said C¢alkyl, aryl and heteroaryl is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, C,.¢ alkyl, C,4 haloalkyl, CN,
NO,, OR?, SR*, C(O)NRRY, NR°C(O)R® and COOR.

In some embodiments, the compounds of the invention have Formula Va, Vb or Vc:
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NR3aR3b, and R3a and R3b together with the N atomto

whi ch they are attached forman optionally substituted
wd2@4/088ber ed het erocycl oal kyl group, then eaPtT/O520R%002360

R5, R6, R7, R8, R9, R10 and R1 1 is other than OC(OR

Y, OCOORT , CCOORb or OC(ONRc'Rd" . In sone

enbodi nents, when the conpound has Fornmula la, qis O

L is absent, R3is NRR 1, and R3a and R3b together

with the N atgmto whi ch they are attached form ap

opt| onal | é dbsti t ut d 4- 14 ered het emcycl%al kyI

H3s ot ranal | y[itﬂz

p| pe azi nylgor optionally sub tltuted
3- oxo-NpI perazmyl In sdire enbodi ments, Wis S?O)Z In
SO ,enbodl ments, L |I§Absent I n sone e,ttbodl nments,
S ) Insorreerrbodlrr%nts L1|sOan'aL2|sCO In
some enpgdi ments, L1 is CI—|2/band L2 is CO Inysone

h . _enbodinents, L1 is CH2 and L2 is S(O2. In sone

WACTEIR: ahodi nents, L1 is NH and L2 is S(O2. In some
reamhads,mentssand.1 is O and L2 is S( 0)2 In sone

rggilirr:gﬁ%egl?er éﬂtﬂ ﬁxeghlagom to wgfl h@{ are ?St%nl?eﬁl%% {i—lérgembered
heterocyofpaiyk gtoup @hichQs miloodlyksybstlt@zd 5912l RSy - XCX 2.

h@Ld&ﬁ(@é&hbod%éﬂts t@&h@@hrﬁélo‘f HREhGLABE ¥dve Formula Ia; L' is O; L2 is CO; q
het grQcygl oa het er oar yl al kyl

N s (IR LR S LG A A o -
hemﬁhjéd‘midtrﬁentd?ﬂzachsw €l e uﬁie}i@ﬂdently%lc&egl Grohatlat nkeyd, cyano, OH,
Crs a”‘yH ké ”%aﬁ,gf&&gb tﬁdlﬂa?%yne%%%‘r Ped H ‘*etF%‘?c’éIE; c‘iHYSé’F‘ﬂ‘;%lcég"’“y famino,
alkoxyca@pgngnm; chlkylg,ul@puyia@mm | ycyg@b&y]athytced)obyamino?_ or a&l(alkylamino,
alkylamlrio\s/v c Y'dia%kylar}xfﬂosorre en@ﬁﬁéym{}ﬁ&u@l IS NRgaEﬁpcylaﬁ)%?ocarbonyl

1-6 al kyl; and R3b is a'4-

dialkylanpqcarbgpylalkyaryey | HeUGHRemy KMy Rarppg. i onéwrlyaws%rmwardl)ammo
alkoxycaf®ynyli(alld)afnind, amsx%arbbfnylZalkylkmfo&ﬂn&y&m&cyl At SycldRBcyl, heteroaryl,

heterocyc%l@gll,o EV&qxgalckéFac%)Flg{Vpa’}'xeté/roéry%xy, ﬁs’terocycloalkyloxy, anqalli(yloxy, and
acylamino; )

wherein each of said aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyloxy and
heterocycloalkyloxy is optionally substituted by 1 or more substituents independently selected from
halo, Cy.4alkyl, OH, C,, alkoxy, cycloalkylaminocarbonyl, alkoxycarbonyl, cyane, acyl, acylamino,
alkylsulfonyl, amino, alkylaminoe, dialkylamino, and aminocarbonyl.

In some embodiments, each -W-X-Y-Z is independently selected from halo, CN, NO,, C,.4
alkoxy, heteroaryloxy, C,¢ alkynyl, C,.4 haloalkoxy, NR°C(O)R®, NR°C(O)OR?, C(O)NR°R?, NR°R¢,
NRS(O),R®, C1.4 haloaltkyl, C;¢alkyl, heterocycloalkyi, aryl and heteroaryl, wherein each of said C,.
alkyl, aryl and heteroaryl is optionally substituted by 1, 2 or 3 substituents independently selected
from halo, Cy alkyl, C\4 haloalkyl, CN, NO,, OR?, SR?, C(O)NR°R?, NR°C(O)R® and COOR®.

In some embodiments, each -W’-X’-Y’-Z’ is independently selected from hale, OH, cyano,
nitro, C,.4 alkyl, C,4 alkoxy, Ci4 halZ)alkyl, Ci4 haloalkoxy, amino, alkylamino, diatkylamino,
hydroxylalkyl, aryl, arylalkyl, aryloxy, heteroaryl, heteroarylalkyl, heteroaryloxy, cycloalkyl,
cycloalkylalkyl, cycloalkyloxy, heterocycloalkylalkyl, heterocycloalkylalkyl, heterocycloalkyloxy,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkyicarbonyloxy, alkylsulfonyl, and
arylsulfonyi; |

wherein each of said aryl, arylalkyl, aryloxy, heteroaryl, heteroarylalkyl, heteroaryloxy,
cycloalkyl, cycloalkylalkyl, cycloalkyloxy, heterocycloalkylalkyl, heterocycloalkylalkyl and
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In sone enbodi nents, R3 is NR3aR3b, and R3a and R3b
together with the N atomto which they are attached

wo 0001089643 14 menber ed het erocycl oal kyl group wheT/S2087/002360
optionally substituted by 1, 2 or 3 -W-X-Y -Z. In
sonme enbodi mrents, R4, R5, R6, R7, R8, R9, R1O and R1 1
are independently selected fromH NRc'Rd ", NRc C(OR
a', NRc C(O)O?b S(O)R' , S(ONRc'Ra" , S(O2R3"

%Rf NRc' Rd' al kyl, C1-10 hal oal kyl,
heterocy IEydoxy) 1} Qﬁ%nall@bsﬁltﬁteg|bp()}rﬁ;|2 sugﬁmlentsdy@qpé%gem}y selected from halo,
OH, cyahst &iltr@arQ/IL;, a;llbﬁl ﬂ@&}l@kﬁlabk?/ ll'xrliczﬂlk)’ll E‘(l(,‘j KYhaloalkoxy, amino, alkylamino,
al kyl al kyl ~an
dlalkylar'ﬂ&% %&oré)i/‘%ﬁl%'l %’hlal ° % sonme enmbodi nents, R4, RS,
IrR@omGR?mbRSmeR@, Caﬂlew&mj \Rlz Lis &chpd:rmldﬁpemwﬁlfyOm halo, OH, cyano,
nitro, cﬁ%‘u@‘f;lé fafkgﬁ'} ’_E q}ﬁ'l@al]gyrlg&, i-d éx% leﬁﬁ“’xﬁy%lk?l%mo dialkylamino,
hydroxylﬂ’éﬁfler%cwlallw iﬂm dlletéyqarylhéteéqf@aﬂyllkall klgﬁlteroaryloxy, cycloalkyl,
cycloalkyTalleh 0 @l Ky 1Ry 1534}, &E@o&}@ﬁo@l‘k?ﬁh@i Ol%t&w)@ldﬂklylalﬂgn ﬁ&gfgcycloalkyloxy,
sinosac 00 RSB Sicg e SIS MO ooty G Iom e akyfufons, and
arylsulfothdl| oal kyl , C2-6 al kenyl and C2- al kynyl. In sone
. RZ;., R8
%pe@%@?nﬁﬁgg hsg‘{ e?sf'ﬁr{om H* I@Leggﬂdef% Sflaaed 515“ ]ha% BH, cyano,
nitro, Clhé‘l“@’él Ryt alkpky. spehaomodi Fenbeloakarh @.1_1404 glkylamino, dialkylamino,
hydroxylélﬂ;de de{l{ria}kyhalax@loxga h@te?clak%l ahegoaq‘){lg'l@}rloall)éfé{‘l:a [_LY, | cycloalkyl,
oa heteroaryl, heterocyc I\%Z
eycloatiofgffn.” Gyeldn O e yEloeioR ek s slouiiy it Beteroeycloaliylony.

amlnocarb(ﬁdfepe]lkdﬁﬁﬁﬂdﬁaﬂbaﬂl}@,, dGlicytanahdcptbon @3] - Aichakigab o), alMsuifonyl, and
arylsulfol\@ -0OC 1-4 alkyl, or -SC Malkyl. In sone

n8’r1‘00d| rrents gis O0or 1. In sone further enbodi nents,
Igysqme dmbadimessd., &irbotiz frer igdepehdentdp spenieidoroft, hhle, CN, NO,, OH,

C14alko>5ynt¢nﬁélgﬂk<l;}@v§mﬁlgr gl @kkllam%erce Blalaﬁ? gﬁzﬁbd &R% %P%et Ql%ényl Cos

om to ar e
alkynyl, ﬁ%‘nﬁéﬁl@&%éﬁ?f%&y ep%wwcg}a b Whtsreimedcl o piq Gneaﬂng} Cysalkenyl,
Cas alkyr@uthsyu bym@ﬂkﬂyhelemﬁylozrnd&mé{ﬁcy&oanéyr 74 opnbﬁhl@msmuted by 1, 2 or 3

e 0 f. Eor a . ll
s PO RO el 15 5 TRRURLS i COL Tl s o e,
aryl, cyclegkplc hetdroarydnheddrodgcmalityDCN, INGH R *e SR dI(MBRYT, T(OFNRIRE, C(O)OR?,

OC(O)R"C%H{@iﬁE%@OfNIER“ “’f##zacf‘(llqo'%w Lk L@g ﬁms@%%(ao‘iﬁz%@ﬁ éi({si)sz, and

odi nent conpounds of
S(O)zNR@* or 1. In some further

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 “Cy
alkyl” is specifically intended to individually disclose methyl, ethyl, Cs alkyl, Cy alkyl, Cs alkyl, and
Ce alkyl.

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, piperidiny! is an
example of a 6-membered heterocycloalkyl ring and 1,2,3,4-tetrahydro-naphthalene is an example of

a }0-membered cycloalky! group.
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enbodi nents, g is 1. In sonme enbodi nents, the

conpounds of the invention have Fornmula IH 111
wob@reswssing B is a 4-14 nenbered het erocycl orCRYE2007/002360

group which is optionally substituted by 1, 2 or 3

-W-X-Y -Z". In sone enbodi nents of the conpounds of
Formula Ill, L is absent, S(O2 or CO In sone
enbodi ments of the conpounds of Formula Il1, the

conmpound. has Forpula Fva, FVb, FVc O Fvd: FVa FVb FVc
BREe] Rernthe dsmBb Rk hisdneaptie Teienip. 4 eatiring hugiopasbast eroup which is
straight-chhifgd & Baechsel mh@d: ilk}ﬂ r@r(Nps Grohind r@th}‘lm\/ﬁ:@ N&ehyl (Et) propyl (e.g., n-

oot FERSHIFR, gl 092 PYELSL L1 BUBST L0 s scpm

neopentyd, amlaly likec | Ao] k3. giduponapereiy fromrl to about 20, from 2 to about 20, from 1 to

about 10 2f'r‘:91?1(51‘l t<§ @%r%&}{ql t8 [a§%r§ 1fr(irL (12 Q)clug %fc fr%n IyI a?;u?g carbon atoms.

I ona
The term sérﬁfeﬁtdsvalan #@lemmggml@t ituted by 1 OH. In

AﬁsQfEBd Eéf@@d"‘aﬂ%'yﬁ’a refef8o GO @D@U ?%ﬁp ngﬂg Bnd &Vﬁgxte' BBb1P¥Bon-carbon

g IVa or Fornmula | Vb sone
bonds. mﬁ% e erpyps BeHo EheEy L otropgrel: |°ﬁ{9‘€h?’ﬁ66¥1‘ Rel ghe like. The term
“alkenyldngl’mefea 1&-Vaivalent ki Sircagidiromnt s, Ar is aryl

Acl:szE@ nge ny “Q%H)Erfyﬁ o} }e erg go g)ry ﬂ%}"l ﬁréugghavmﬁﬁrﬁ: crr morg txﬁple carLon-carbon

bonds. %’mﬂpémallkb'lwlwml 1pdtldafdetbylyl prepyn3l, adche Bike \WHé- t¢erZ “akkynylenyl”

fers to £ @NReRMTRRMHL TR, orfllp. | S phenyl or naphthyl, each
e 0o tlgnall gsubs?gr ped by 1, 2, 3, 4 or 5 substltuents

ArSﬁH%‘b’é?ﬁeré thelpat) efeieéSdO@P 6%%%1%9 haonpe eaepor megre halogen substituents.
Example ahllsaikyl, gréigh echiade\AFRQXY,Fs, CLF, ad:dny rmhcu,@;o@ bal o’ keXNe like.

N R d,. ReS(.O. 2Rb .

ARG Bl A e B mapRp P R ye e o RYTeS aryi e rias)
aromatic hgdresagbomy|spchwie rfei erxaelatchphﬁnyls abyehtiy1, amglhrkgeny!, @hgplantaredyl, indanyl,
indenyl, A?xgttlgl%r 3]‘.\]1 sdrﬁe dd?xﬂ tJ tXﬁ'yi ;} l&al% g—g bé/to ’bov]% 29 cg%o%atoms

substituents I n en en ected form
2: A5 her@%“%i%ﬁiy yrefergig, n%@zom@macycsR\hy@parmsowwdmg cyclized

alkyl, alk%,%@kﬁyﬂyl%&p@%alkyl 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 cycloalky! 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.,
having a bond in common with) to the cycloalkyl ring, for example, benzo or thienyl derivatives of
cyclopentane, cyclopentene, cyclohexane, and the like.

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

embodiments, the heteroaryl group has 1 to about 4, 1 to about 3, or 1 to 2 heteroatoms.
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In some enbodi nents, Ar is phenyl or naphthyl, each
optionally substituted by 1, 2, 3, 4 or 5 substituents
w0 pabefpogrssent | y sel ected from halo, CN, NO2, NRC/OpR0UN02360

NR CCOOR, NRRd, G 6 alkyl, aryl and heteroaryl,

wherein each of said aryl and heteroaryl is optionally

substituted by 1, 2 or 3 substituents independently

sel ect ed fron1C1 6 al kyl and C(ONR cRd. In sone

enbodlne is heteroaryl optionally substituted

A5ypsgd @Zem’ “het?fwcisalkw Xefqrs #0 npargpatic Betereencifs thsre gye or more of
the nng—ﬂo&mhghmas’ y hetétl&htbﬁll’k’&blh ¥s ﬁxl«[bSN | drigt ﬁ@tek’l%'cﬂ;alzyl g?rmgl%‘ @k b®mono or

d tI el ect om hal o
pover &L i TSP oS0 s LS
morpholihg| oathicmeyphoNREG( O) deraZIhROC( @)t%droﬁ}(e@)yNRR wiralyBoRdenyl,  2,3-
dlhydrqbuggé(ncl) 123%f<% T]xof'c gydh xag:é' 1?1 }M}ll’ rrohdmgl ﬁoxaT?ohdmyl

het er ocyc oa eter oa

isothiazolidipy, pyraghittieyl. oxaﬁoyﬁmah @lweh@marrwiaaobdr@pk perhde|like. Ring-forming
carbon aﬁakﬂ@%"nﬂ th'é@cﬁﬂtobdé df a h&er@l’:yc&)aﬂé&béﬁubl-b%ﬁ‘tbg o}pﬁmgﬁqmﬁdté/d by one or

e ox SR W B B O B s e ve ane o
more aropriodngyEntes (i. eArhalvﬁlgpaybdndyrl g:ormydm with) t0)the ndnhtoﬁmlyib heterocyclic ring,
for exar{x@% 3%1}9%%1}('11(}@ ng?ﬂnthgl}/mrd aﬁd berpz%n %lgr)l(\%. I & %f y{léterocycles In some

NO2, |
groups include

'Soxay each
embodimgpipsthiet heteseryblpalkyl groug, ha& ftmn 3 smbm t20e<mr®n atoms, and in further

embodxm'eﬁ‘tg Efi%%ﬂ@\ﬁﬁt kYo $668 S0l idoh ABhal 2y soqg’ enwlmeqls e heterocycloalkyl
het er oar yl al kynyl ,” C1-4 hal oal koxy,

group oy Sy fRatet REGIVSOR 7> €y ARAEHAmIRERE NG STy SipRgdiments,the
heterocy@ﬂa-ﬂéyl fgﬁdu@aﬂakyko aliolit 8, Bkdkatont .’KlQIrQTtB Q)/t&ke@@dtdﬁﬁ Indo)e edBbdiments,

the heter%cgf:loal%glr%?dp %on%&sl tﬁgacf blg{B)Bgc? St f:(énae a{)Ty m?lt%rtl‘\{%hetergcycloalkyl

@DupComamsﬂMIEEU@@UdeependentIy sel ect ed fron1ha|o C6

A F\ké%lé erg% %a%alg(%?a en” @iudéﬁ%n o@ﬂorosﬁ%moqnq)lm% OR",

f’pmscéwer%t To8eeap T yefgﬁb@t @nt c@@ﬁ‘yb)%mll}’ 2Ex@uplg afjox groups include
methoxy sadmyl ﬁrawwe gnﬁl@aﬁmq? Ritd Mops@éoas?)t egutaip Rhd e Bike CN

roar ynyl,
A e Bl S B o B Ko ous
is OCF5.NRBS(O) 2Rb, CM hal oal kyl , Cl 6 al ky!,
,lt]se\S 4 RS |Q ¥/le @l ilersqn% ? r%%r )éubstl%/\@e%rby an og(r)]l g(r)oup One
ary d°hé 'S opt
exmnwe9&%@@@@%¥@E*@¥rQCPﬁ or 3 substltuents |ndependently

Aeheehedid ~amhalke a—ﬁcge'ﬂ@s & ky |a)ko% E{’oub%@ﬁk&éfd by gl\l’alkoxy group.

One exar@%ﬁef %@?wn'ﬁ CHED S bung

SH€6%%ﬁunds of the invention have
Asouskadl hérei\ia‘,‘arylblkgl" r¥iersMa alldy] Mibstituted by aryl and “cycloalkylalky!” refers to

alkyl substituted by cycloalkyl. An example arylalkyl group is benzyl.

As used herein, “heteroarylalkyl” refers to an alkyl group substituted by a heteroaryl group.

As used herein, “amino’ refers to NHa,.

As used herein, “alkylamino” refers to an amino group substituted by an alkyl group.

As used herein, “dialkylamino” refers to an amino group substituted by two alkyl groups.

As used herein, “dialkylaminocarbonyl” refers to a carbonyl group substituted by a
dialkylamino group.

As used herein, “dialkylaminocarbonylalkyloxy” refers to an alkyloxy (alkoxy) group
substituted by a carbony! group which in turn is substituted by a dialkylamino group.

As used herein, “cycloalkylcarbonyl(alkyl)amino™ refers to an alkylamino group substituted

by a carbonyl group (on the N atom of the alkylamino group) which in tum is substituted by a
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wherein: r is 1, 2, 3, 4 or 5; and R3a and R3b
together with the N atomto which they are attached
wo 0001089643 14 menber ed het erocycl oal kyl group wheT/S2087/002360

optionally substituted by 1, 2 or 3 -W-X-Y -Z. In

sonme enbodi nents, the conpounds of the invention have

Formula la; L1 is QO L2is CO gqis 1 R3 is NR3aR3b

R3a is Ci-6 aIkyI' and R3b is a 4-7 nmenbered

het erocycl oal kyl group. In sonme enbodi nents, each
cycloalkylgropy. %h‘? termn aéﬁ%%é?ﬂrmnyéa@p 't eders o paire, erpiy pubstituted by a

carbonyl @Y@nQon BN 4dm4bf dlek¥dino Qougﬁblgaﬁ ¥l iSsithstaleq @B] l§Q§Moalkyl group.

| car bonyl am no,

The term |01¥8])?§712§§F%ﬁ9r}63xh\?{%nx af VF§ PR aﬁwoag;fp%substltuted by a carbonyl group
(on the Neatoh @ Heyhadokgrbwqg mihdahyih arh dosubatytkd By kw'c)c&myﬁokyl group.

R R i e R

an alkoxmakt;gng]agrgm—lw (hgﬂ\{(yqo)na(pﬁ the alkylammo group. The term “alkoxycarbonylamino™

refers to 5&5’ &hﬁi@ |gl‘6(xg Q\%SQQ!EBG' &ﬁn@ﬂ&?@rb 8! group orbthe 1\1 atom of the amino group.
oxgcar“ (al kyl ) am no, ycar bon

f5%fFiPo ﬁ‘}f?xycam% LTSGR 2 caalfcw ! reyrabatiigs by an atkoxy group.
msemsen aaeyxl “allli}&tuﬁbﬁ)ﬁy edfe8 :uky :silfciix@yb@%&y subGitGle dl ki [0y group. The
term “allg?suﬁ{)r%?a mo éef?r% ?c%,] e?nreagzg § gjf%%g %/béht)é(\%lvl r%?ﬁﬁygélf 0 gro%.;r)]
Aiﬁeltse‘ﬁ bqplyl ‘arisdfondt yezftnaad & sulfonglrgr o @y*tmyd bynah aryl group.
AetgeocyslinalbyliQtihSulBlyronakdy Su Qstslg%dg]}g fﬁr% gsue&imted by

more substituent$ | ndependently selecte
dialkylangigoq 3| ky| , OH, Cl-4 al koxy, cycl oal kyl ar ni nocar bonyl ,

- @X}iéﬁfnbﬁﬂylbkal@){ﬁn&ferﬁfby-l-ﬁ)-a@@cﬁfd?mAB:anaﬁbié)@f%H |af3xmh/>h@xy group
is benzy &M NO, al kyl am no, di al kyl am no, and am nocar bonyl .

V'8e embodi ments, each -WX-Y-Z is i ndependent!y

Aehedthecnf f‘Qmothytmxy’CMfeﬂleﬁ,—(Iszclc&myﬂlX)An example of a cycloalkyloxy

: { oxy, C2-6 alkynyl, G -4 hal oal koxy,
gm“pls%%o " NRcC(O) ORa, O(O)NRcRd, NRcRd, N S(O)2Rb, Cl

a¢ berpiky fheteropydoalkydgry” rhistsde oByhetesetykiphliylar y|  and
}bﬁ.ts@dl 9@51\6' “heﬁéﬁﬁﬁ@(‘n&” e&eR 19 o3Rlethal1: @n%lxmlgle 1sq5y¥1|dy1§;3§j

het er optionally substituted b
S¥ Bﬁdqﬁgé’ht A "Wg’é‘b e’ﬁi?é%%‘l’l ap ATUPQR BYOER S‘I‘h%h‘feﬁahy @n a@@ Iggrbonyl (acyl)
group. Tak kytin, “aCN(aligh)ealno lrefeb MORminoRaoupSkaastitéie® pNE GiRdicarbonyl (acyl)

) and COCRa. |In sone enbodi nents, each
gnupan@%§§§§3é§% i's |ndependently sel ect ed fron1ha|o OH,

LA berping ‘?a&ylc@]bnnyl s to Tiarkord Rugny subSitudfzlan alkkygroup

A3 nébah@dhrQal kQXNWalk A HIcarBbii* A% Arablwh 303 ROsubstituted by an
amino group which in turn is substituted by a cycloalkyl group.

As used herein, “aminocarbonyl” refers to a carbonyl group substituted by an amino group
(i.e., CONH,).

As used herein, “hydroxyalkyl” refers to an alkyl group substituted by a hydroxy! group. An
example is ~CH,OH.

As used herein, “alkylcarbonyloxy” refers to an oxy group substituted by a carbonyl group
which in turn is substituted by an alkyl group [i.e., ~O-C(O)-(alkyl)].

As used herein, “halosulfanyl” refers to a sulfur group having one or more halogen
substituents. Example halosulfanyl groups include pentahalosulfanyl groups such as SFs.

As used herein, the terms “substitute™ or “substitution” refer to replacing a hydrogen with a
non-hydrogen moiety.

The compounds described herein can be asymmetric (e.g., having one or more stéreocenters).

All stereoisomers, such as enantiomers and diastereomers, are intended unless otherwise indicated.
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hydr oxyl al kyl, aryl, arylal kyl, aryloxy, heteroaryl,
het eroaryl al kyl , heteroaryl oxy, cycl oal kyl,
we ol osdeRy | al kyl , cycl oal kyl oxy, het erocycl oal RgT/a54091/002360

het er ocycl oal kyl al kyl , het erocycl oal kyl oxy,

am nocar bonyl , al kyl am nocar bonyl ,

di al kyl am nocar bonyl , al kyl car bonyl oxy, aIkyIsquonyI

and arylsulfonyl wherei n each of said aryl ,

yl al kyl, onxy, het er oaryl , heteroarylalkyl

Compoungg 0§ ﬁ%f‘apvﬁf‘@kwveew tal saptain eperBelriRg/lvatukitituted carbon atoms can be
isolated i€ yspdldaa& KMK\@@Y ,raclaﬁﬁcﬁffoﬁﬁsl M@Hddéﬂn&lth'o,prepare optically active forms from

optically acﬁi gag%/ ¢l 0 % grll;: B\Hg E%H]Iet o 0 Eﬁ gtrF¥°ﬁ§W¥§f racemic mixtures or
by stereosetﬁdepﬁemmmb ymejr g@in&(hff isonerh af olefit}1C-0yduuble bohds; and Ba like can

also be px@éeﬁqn’ thghﬁoﬂh&%gc PT(r ! é)n%l alflyslui;]h gf Hle 1sga| 8 %l'ekc%)r(l%mplated in the

am no am no am no oxyal
present lrammw &ay peshirpns gqqm%wesm@@f rtﬂtmc@nposadﬁhof lw PReseny’ ing@ntion are

desc;rlbedI ahd hﬁ? R %ﬁ@é@tds )i nﬁﬁt’u?ecéfeﬂmfe&soép A @!:ﬁratg'i'sorﬁéfﬁr}&msn Itro,
koxy, Ct-4 hal oal C - hal oal koxy

Rafﬁlvft?n et |r1€§1naaﬂ1ﬁ81fcsoqf PRy FS, b"rﬁ?ﬂF&W? i Y I0F npgEPS methods
known inalie/dral Aaybxan@neyxhemw lnbmﬁﬁrfﬁeahyﬂnal rd&@tsemaroy hugih & ¥ khiral resolving acid

which is 23312?%%%{2%%2)%%} S er gl k g]I%yaCc{lé) aim?él)l% re¥olvmg agents for fractional
recrystallﬁetﬂ@rg@ty@dsm [‘{qﬂ ea{ukglp opheatlb/ra@byq;dlog@sl, $ogh exthe D and L forms of tartaric

acid, dlac@mt&%ﬁrééwMibenﬁkkﬂaﬁmaaﬁcﬁﬁmﬂy lacid, malic acid, lactic acid or thc various
di'al kyl am nocar bonyl, al kyl carbonyl oxy, al kyl sul f

optically éﬁgvcapypgl;grquffem| acidspsuch s @-ﬁ%glqu@ﬂﬁoglc &A@ hOther reso?(/mg agents
suitable fc\N frictiohal Zcry§ta°-’fhiaﬂ€’§ pﬁ&qg&l Xnﬁﬁeegge%xst)&@mahlﬁ ?ureoﬂmns of a-
a

ano, nitro -4 alkyl, G -4 al
methylbeglanihg | (4 k%fg)d Ao, o ﬂwtarﬁwﬁ%maﬁy at}%|f%emsho2-phenviglycmof
norephedAyd] r pkydrileK W-metdpiephedafiy)| Glclopbxyl@nythany, 1hetiafiaddytlohexane, and
the like het er oaryl al kyl , heteroaryl oxy, cycl oal kyl,
" cycl oal kyl al kyl, cycl oal kyl oxy, heterocycl oal kyl al kyl ,
Riegtlettanoyf cheomiidayixalrsydan alye be caciyd baddylejltor pn a column packed with an

a
optically aggtlgg Fegﬁ]gi%%ca%e 0% mdﬁ%?ﬁ%car gg)h rr %‘"“‘2] K )‘/Jlltabl elutl?n solvent
compositigngamPps fesermitsdypy ong iileshia ﬁé’r?ébdl ments; Z, Z' and Z"

@ﬁ@ohﬁ&%@%dmhlwn a8 iaem@edtaﬁtro%hbiforml %%thrr&d\i% s fkhit from the
a

swappmgc% assn{ﬁleklfqgélwa% aﬁlc?dj agen(t)g gﬁié?ndatg%quer C&xéhew:onc 1t%1t mxgratlon of a
proton. Tehioyreyik forarsyhcludeyrbtoabpiylaptohetewiniall yie isndric protonation states having

the same Qﬁ&)ﬁ{cgr %?%g@l(sa[ﬁxlt%alvmxlgx[ggl riz",xlg%?)[% y&Ft()ﬁ-%Q ta%t%nqer?lnl&ﬁdb kg%ne — enol

er oar
pairs, amjggc 'PTéthé ras@ymallr@,allawym i @C‘é)fptpiatfhaqf’l“?e s irbistiq aqid e@lr%ynalmng imine

pairs, and%nndlas Erals vHeRIY SrotdAdaR BERD k¥ &ﬁio@&ﬁ&dxd‘r& oM RakQcyclic system,
for exam&e 11—?‘I X3H-1m1dazole| hfnﬂl and 4!—9 £4¥n¥zole 1 dgﬂ 1somd%le and 1H-
and 2H-pyrazole. Tautomeric forms can be in equilibrium or sterically locked into one form by
appropriate substitution.

Compounds of the invention further include hydrates and solvates, as well as anhydrous and
non-solvated forms.

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.

In some embodiments, the compounds of the invention, and salts thereof, are substantially

isolated. By *“substantially isolated” is meant that the compound is at least partially or substantially
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aryl, cycloal kyl, heteroaryl, heterocycloal kyl, CN,
NO2, ORa, SRa, C(O)Rb C(0) NR cRd, C(OOR , OC(O)Rb
wO@{Dps#RsE Rd, NRcRd, NRcC( O Rd, NROC( O OR3, S(E)RIS2007/002360
S( O NRcRd, S( @) 2Rb, and S(O) 2NROR'. At various pl aces
in the present specification, substituents of
conpounds of the invention are disclosed in groups or
in ranges. It is specifically intended that the
i nvention include each and every indivi dua
separatedsiipfe SoPIYHPTBRRL IR ViR i rgiedor dejettedyr Bupial saprgation can include,

for exampRN@RSmpbMiore&RHIAEEin thé GorhSukt’ o@tbﬁsln@&l@%ln Sugstantlal separatlon can
eci.fical I% mter(lified to gdg i vidual | y disclase

inctude GBRGHorEZombinitE = bptghept St AFR HooUh AP CE eIt 14%, ot las

about 80¥ af leasthaboua Pt edi ladse dbdun aﬂs%c ar laasimbbend1hea afledshébout 99% by
f Iar t

weight 012 t'(i'}% gse}&%&\lﬁfi o\gte“pe alp‘éet%élgﬂé I%gadt ere £ ,Mgtangsa Or 130Egn%corr\1/poanc8; and their

salts are foptiregptthart i on in a singl e enbodlnent Conver sel y,

THE [hRNS ";gf?a%h’(feﬁﬁcagg atc tablY Q@Ehﬂl@ywh&'@in%> ?efexf & those compounds,
brevit describ he cont ext ™ of Si ng

materialsg FRHRPHEMS, 2BYAT eﬂogacgc bR} d‘()}lﬂber%ewfrlat tbp yscewe of sqd medical

judgemers Hutiatiné ﬁ)rswbﬁmﬁbtaﬁﬁwﬂome tidd0es deumanbeiRIRRY REnalyRahéut Bxcessive
er té&wcallﬁtdescrlbes t he

unber of \
toxicity, lrrxta{:hopbr IC Igs Sy Qr hﬁmpé?li;ex%%rr goTﬂécaH%bCé)anbeflsuratc with a
rmwmmbhﬁmgﬁﬁ@whﬁwg atonms is n. For exanple, piperidinyl is
188 iﬁés@ﬂfp lrﬁ/eﬁ’(ﬁon albs nx?c'ﬂpﬁg %QarH%ESItQQI}SF g&@gtléyll‘: s';dt%;1 9r %dcompounds

tetrahydro napht hal ene 1's an ex

'desmbedlberﬁlérrrﬁ\ér@a &Eiba PR%HM@“B%%‘YA%CC%%@ ﬁ@lPSeur?ferStqeredemtmes of the

disclosed ‘cahigyihn ds I»\&lefﬁﬂﬂhé phiéntf cﬁfr}@bt;]rid(is ﬁzgaiﬂeﬂ lb?fc&ﬂ/ehﬂﬁraﬁ%ﬂfsbxliﬁhcxd or base
S, st chali.ned or a e .

moiety togxtsk ﬁ f%mbu 5(§mlp}$8 Ptg}é g%cteﬁt)}cfa 1( %3epta8{) 1(1%11516 FB)S? %‘gg}Pt limited to,

mineral of grggmo apidrselyy¢f tarid rasBiopy wply b gmibes; wlkali er grganinisddis b hcidic residues

such as chx%ggqicyécxds ar@lu(gé/ ! %l [Pg Eﬁéf-lnaée%n?iﬂy gn%i)tlé/ iaits 5?91@?»%3&% ‘invention

neo enty can con
include ﬂfrer@m/eptl%alalsemm%lts pf @mpzretnocoatpem @@meer forAxamplg, from non-toxic

morgamca&oéﬂgarﬂig acids. OMhel piaPm AR QA 1F actdp@iMelsdi® RRQUDrebont ifv@MRich can be
3 carbon atons. The

boyt 4, f
BT i O T e
chemical gueadhipls. BenerdBgl sévhrseltncan’tal eepuydd' by efaetirg the fiaa aalklkjy‘|basc forms of

these COI%(OQ!HH DﬁtYll %zgto%ﬁ%m%{nc@msmg%ygkl;e %é:q?(ép%% gi%& l%?%m m water or in an

ie al enyl groups inclu
organic S@Vé#’to Reenphixtughaf thidwp; k@efamh,enftneﬁmoﬁahkélﬁwkemyhéf ethyl acetate,

ethanol, fs@rfr@ﬁizﬁlot Q)raac&b}ﬁﬁlﬂ@ QF@ brlcRlde L Bds kﬁrb\ﬂltabgé QMR- aré@fodilxaelg Remzngton s
s to an al kyl group havin

Pharmacgyzcg}og’getfqef p?/7ét¥(’egr, Wicﬁ?bd’éhmg Company, Easton, Pa., 19 5 p 1418 and

Journal of Pharmaceutical Science, 66, 2 (1977), each of which is incorporated herein by reference in
its entirety.

The present invention also includes prodrugs of the compounds described herein. As used
herein, “prodrugs™ refer to any covalently bonded carriers which release the active parent drug when
administered t0 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, sulthydryl, 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,"
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bonds. Exanpl e al kynyl groups include ethynyl,
propynyl, and the like. The term "al kynyl enyl" refers
wo eooa/08kesal ent | i nking al kynyl group. As used PET/E52007/002360
“hal oal kyl" refers to an al kyl group having one or
nore hal ogen substituents. Exanpl e hal oal kyl groups
i nclude CF3, C2F5, CHF2, CCl 3, CHC 2, c2d , CH2CF3,
and the like. As used herein, aryI refers to

0 iIg O clic 2, 3 or 4 fused
Vol. 14 ghthe %\)yé;%r SrRab é?ﬁ/ A RavépPesign ed. Edward
B. Roche Aeneyican Playphbdeytical mtd@taamemgd Perginenaiedd| BI3Y) both BEMARYH are hereby
l.ike. In sone enbodi nents, aryl

i““”“”%?%ﬁgﬁkﬁgﬁg %%ﬁf@“?g about 20 carbon atons. As used

herein, "cycloalkyl" refers to non-aromatic cyclic
Synthesihydr ocar bons including cyclized al kyl, alkenyl, and

al kynyl groups. Cycloal kyl groups can include nono- or

Bis10estcpmgoynss gf therpagAPRighentian ein be prepsesd in Rrygagty of Ways known to
one skzllenylﬁtﬂ&fmf ﬂSorgﬁlhd sy&h&e&@l TH cbinB@m%}i 8t @B Bresélt HOeh @ dalBe synthesized

e T T N T T NG AR

synthetmgqrgagpg:hpm@ltxud)e vaytioopthepyi as appekiated by lthose ylallﬂplamlﬁeydn
ﬁﬁécéo%gfﬁydé’ ofc‘t){{;l 19%9{)9[ Ic:an &Y ?J‘e?g‘g@tfr%pryrea% O}y gva]?lhglx %Qﬁltm’g materials

cycl ohexa |eny oheptatr
using th%&lﬁewvﬁyg gengey cugthds | angd duergAergs. It awdj bpw@ptepk@d thitswghere typical or

preferred ﬂ@bdéﬂ%dndmortsh@ edetdchbd ké?r(be?d?ur@é’ﬁn%@l ¥le ga'h@s QPir&llaRS, solvents,
ave on omatl Cc rings use |

pressoreq, 26 A 17950 At OEGTAOR Rt FP A1 BT WF%{W\M P Optimum

reaction $amditi®xampy @arybﬁﬂzme (phrtibiﬂhzeﬂ&ydtard@ﬁﬂ SoBlehtvisd,Mut such conditions can be

determingcylgyl &%%ELI%Q% th%%& @gura tlamlth‘%oanrgc’é ne, and the like.

erein, F&r to an
"Hle@ﬁ%%és ﬁ@FEb@dWl@ Chabﬁ rngmmred H@acsrtimane aime$udtablatmothod known in

the art. F&J@caﬁﬁl@bﬁfodﬁé{%nﬁﬁmﬁ Wb YE mogﬁyrgﬁ 'By sﬁé’ctxgééoﬁﬁgfﬁ&nf such as nuclear

Het er oar groups i nclude nonogyclic an
magnetic éeﬁnanqﬁa\ﬁpﬁﬁfozcopz dFe4 fHsed r.%g%l)\/lf%)ystrémed @aﬁw@y (IR),
Spectroplﬁnftorhmiye(d)gﬂ,r ylv- g&ﬂbl@,sod ﬂl@isuﬁﬁctmnﬁéﬁ@wor lbly ndtk@hatOtaphy such as high

performasge llqzuy qrgxx?togrﬁpy {%}%}TCH 6%( )}]m iayér&&[ff)r%g%q;% Iytn %! enyl ,

Hrefackgipo |of lcompburalz ghy linvoivedbd ylotectiyrr iy dem«xtadtcclnydf various chemical
groups. ?ﬁ@ﬁé@:ﬁ %ly mtepﬁ(ﬁlzﬁfdnies{&gcump %H% h{% 5@1%9(11 l of ap?%)éggtg lpyotéctlng groups

Xrazo yl triaz tetrazo azol
can be regdily %tqrwprgslbafgp ﬂ:x leci adbhith Z”Blpg,qhemgf@w?@pmt@tiyg groups can be found,

for examplld,r 1Inr(y&]ccne§3 af apﬂlvt&ﬂtbve @&@S # @ag_{eﬁlcy&yntﬁeﬂg gl EH' WIQQ%L Sons, 1991,
N at om can be optionally

f or m. ny
which is mc%?? rar théff“}/h %fe(s%e n ‘% SHFY enbodi ment s, t he
Thetreachamsydf the propessassdeberibml berkin cab bucar?idd oar fanitall©sBvents which

can be r%q% s@lef:tléﬁtme&ieegpgghqgﬁ%és aIt roqrgr (Pcugyn%uetsps R RaLgle gcgvents can be

carbon ato sone e
substantially nonreactive with the starting materials (rcactants), the intermediates, or products at the

temperatures at which the reactions are carried out, i.e., temperatures which can range from the
solvent's freezing temperature to the solvent's boiling temperature. A given reaction can be carried
out in one solvent or a mixture of more than one solvent. Depending on the particular reaction step,
suitable solvents for a particular reaction step can be selected.

The compounds of the invention can be prepared, for example, using the reaction pathways
and techniques as described below.

A series of O-(piperidin-3-yl)carbamates of formula 1-5 can be prepared by the method
described in Scheme 1. 1-(ters-Butoxycarbonyl)-3-hydroxy-piperidine 1-1 can be treated with p-

nitropheny! chloroformate or carbonyl diimidazole in the presence of a base such as triethylamine to
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the heteroaryl group contains 3 to about 14, 3 to
about 7, or 5to 6 ring-formng atons. |In sone
weredvoasssent s, the heteroaryl group has 1 to abpeit/ug2002/002360
to about 3, or 1 to 2 heteroatons.As used herein,
"heterocycl oal kyl" refers to non-aromatic heterocycles
where one or nore of the ring-formng atons is a
het er oat om such as an O N, or S. Fbtercycloalkyl
. roups can be 0 .pol .y ic (e.g bot h fused and
provide & S8Rl 3o LR A BoHlet GOy I AP BHhsERLS) 12, or the
correspondicg irtidazvix HrGHdmat®, Tﬂlhlaﬁﬁﬂlte{ﬂll’@ledné&sucfilap% @Zhiftyphenyl carbonic acid
ester —Zg;ﬁﬁ)%g?éoég{ %Ht?nﬁalrﬂz pro ﬁgr ggnzolglltigx Olmeéo give’ tP’%c desired carbamate 1-3. The
Boc protg@ﬁxgcgrq)umoquhg)@gmgourpﬁ bérdadibsytmoysdrundi aiswiteble condition such as by
5 treatment S\ﬂﬁﬁmﬂ ¢ HYA dmkaﬁf@:t |31- %Pltllegﬂrd'é}{, ’w191y rttzi‘ﬁ&'réﬁq%\ﬂy | ald to afford the

oxazolid ){ hi azol 1 di'nyl, i mdazolidiny
COHCSPOM%H%SH@ f%th%gcoersm%ﬁmaﬂé*ﬁs sagd &Y it @mo%zrtbqafsbeowualed with an

approprili€ 260y ALOR K Ve BE QURp&AA ob@ar@xﬂta'loﬁl al 'y sulstd tsHdw@¢ in Scheme

by one of .nore o_or | fi do. ncl uded in_the,
AB-1, cqmipelify P RTBHA ST es &89?6& 1 0% Y SEPHRS trasforrgipes to those
describedmeSchemerb fremaho#pprorsiatd strgsngmaeldalf(.l .e., having a bond
10 in comon wth) to the nonaromatic heterocycl ic ring,

for exanple phthalimdyl, naphthalimdyl, and benzo
derivatives of heterocycPdsmelln sone enbodi nents, the

het erocycl oal kyl group has from1 to about 20 carbon R3a
Ot onsNOAPHOC@)EILr t her s li pents from abous § to N.
l\/j/ abouftsN20 car bon at ons|. odi mert % | \ﬂ/ R
N hetmyd‘oa‘l—kw*'grouru ont ai ¥ twogbout 14’ 3N
Boc about 7, or 5to6r|ngozformng atons. In it%e Boc

11 enbodi rrents t he heterocycl oakkyl group has 1 to abouti1-3
4, 1to about 3, or 1 to 2 heteroatons. |y sone
enbodi ments, thefrfeterocycloal kyl group tontains 0 to
H&I doubl e e, REONELEMBod ne[ST\Eng\he “R3b

14 xanee ocy | ogl kylt gr oup—cvm—a?n 20tri pl e bonds.

' As e| N o “hal 0" or "hal ogeﬁ" i ncl udes fl uoro,
chl oro, br ahd i odo. As usest-her ei n, "al koxy"
refers to an -@al kyl group. Exanple BPkoxy groups
i ncl ude net hoxy, ethoxy, propoxy (e.g., n-propoxy and
isopropoxy), t - but oxy, saﬂd the like. As used herein,

“hal oal koxy" refers to E al oal kyl group An
exanpl e hal oal koxy group is OCF3. As used He¥ei n,

"al koxyal kyL'bHefers to an al kyl group Féayt ed by
an al ko roup. One_exanpl e of aI#g %
re

2- OCH3. used herein,_"alkoxyal k ers to an
al koxy gregyep substituted by an al ko group.
A-1-1 A-1-5
3b
R32 N -R
OH | o)*o
)
—_—_—
N N
Boc Il_
15 B-1-1 Ar” B-1-5

As shown in Scheme 2, alternatively, a series of O-(piperidin-3-yl)carbamates of formula 2-4
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One exanpl e of al koxyal koxy is -OCH 2CH2- OCH3. As used
herein, "arylal kyl" refers to alkyl substituted by
wa@eool/089e83 " cycl oal kyl al kyl " refers to al kyl subPST/US200®002360
by cycl oal kyl. An exanple arylal kyl group is benzyl.
As used herein, "heteroarylal kyl" refers to an al kyl
group substituted by a heteroaryl group. As used
herein, "am no" refers to NH2. As used herein,
"aIkYIanino" refers to an am no group substituted b
(same as formuila 1 iy Sehege 1asan bpprepapding simiprfashjonaasi deeeribed frefahieme 1 but

with a chlafpeadT tREOUPlILH RRendel) SAlsS b SdwhYn BWRARI AN D, SnéRRds AAFormula A-
Zdiamiﬁagg heﬁFIn "glalk | am nocar.bon !" refers to a
Car DAY 1P dPHlTp % HBRET Parda™Byo% & Upieyfearitsd 1gritipre Asfrom the
appropriagsgarting meienials!’ di al kyl am nocar bonyl al kyl oxy" refers to

an al kyl oxy (al koxy) grogp substituted by a carbonyl

group which in turn is substituted by a dial kyl am no

ol oup. As used jgry P-NO2-Ph-OC(O)CI, o.__0
[jij/ "cyéYﬁﬁlNﬂﬂﬂar@onyi(aIk?PPanino" refers[ggjgh\m/ \I;:]\
N al kyl ami no "gr oupnSubst iTuted by a calbonyi groﬁb (o NO,

H H-the N atom of thg al kyl ami no group) mhicbﬂin turnis
substituted bf™acycl oal kyl group. The t¥rm
"cycloalkylcarboﬁ' ami no" refers to an anino grofd
substituted by_a carbonyl group (on the N atom of the
am no group) ich in turn is substituted by a
NHR3Ry C| P grype The term
—"gycl oallkyl gl kyl car bonyl am no" refers to an am no
EhNgroupﬁéubstltuted by a carbonyl group (on the N atom
of am no group) which in turn is substituted by a
cycloal kyl al kyl group. As used herein,
"al koXsytar bonyl (al kyl )anmi no" refers to an al kyl ani no
group substituted by an al koxycarbonyl group on the N
atom of the al kyl am no oup.. The term
"al koxycar bonyl am no" F%L%?gAﬁézan am no group
substituted by an al koxycarbonyl group on tdf¢ N at om
of the am ngogroup. As used herein "al kg yd&rgonyl"
refers fo carbonyl group substitpfey by anRaTkoxy
gr oup. g;;gsed herein,__"al kyl sul fony}” refers to a
sul fonyl Hyrbuglsubstituted by an al Kyl group. The term
"alkylsulfopylanino" refers to anAdam no group
subst i t uf&d by an al kyl sul fonyl group. -fised herein,
"arylsulfonyl"” refers to a sulfonyl group substituted
by an aryl group. As used herein, R R3b
“di al kyl am nosul fonyl" refers to a sdhf@%yl group
substitut edHby di al kyl am no.

2-1

o X0
—
N —
H H-CI N
B-2-1 At B-2-5

A series of carbamate compounds of formula 3-2.can be prepared by the method outlined in
Scheme 3. Piperidin-3-ylcarbamate 3-1 can be coupled to an aryl halide or a heteroaryl halide ArX
(wherein Ar can be aryl or heteroaryl, each of which is optionally substituted with one or more
substituents such as halo or alkyl) such as bromobenzene in an organic solvent such as dimethyl
sulfoxide, in the presence of a base such as tert-butoxide, to afford a compound of formula 3-2. When

Ar is heteroaryl, the coupling can be achieved by heating 3-1 and the ArX in a suitable solvent such as
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As used herein, "aryl al kyl oxy" refers to -Oaryl al kly.
An exanpl e of an aryl al kyl oxy group is benzyl oxy. As
wais@d/ogmsen, "cycl oal kyl oxy" refers to - O cycl Pel/kg§1007/002360

An exanpl e of a cycl oal kyl oxy group is cycl openyl oxyl .

As used herein, "heterocycl oal kyl oxy" refers to

-O heterocycl oal kyl . As used herein, "heteroaryl oxy"

refers t o- C>heteroary|. An exanple is pyridyloxy. As

sed herein, "acylam no" refers to an anmino group
-methylgn&ltdrrt%ﬁe&l b aPresRy | Sarb SWADLY gt ) sugh ot ditFersopsdethylamine.

Alternatlve@(} Yatdalkiatey adthptndd ef %rﬁxulao 32N cAHE g)réya@d Poyd 'e'@\.ﬁ)th'ng Wresly to an

optionally ubﬁtgrg%ld Klé]éo%obn?cnéqlql( i‘F)ﬁfﬂ%W? %grrog?ceqc t06ta§z A gquﬁppr acetate as
descnbedgwd’lamcklltast éttalip/edorby. @éma.".ﬂo)ll 4,970} fCarBndis &fingvRhé 331 can also be
coupled to 91% %l:»tq i éét%‘n&?e%aar q{y]dc 01[ & Eetgrsoa{;’/ﬁhaald%%&ol X:Le grregeu @e of copper

an a
iodide an@; eibglene altve@l abylesanbgdcbyo%wm\yn Bg\plcmpd etfed (Qedeh @092 ¥, 581); or in the

presence oR Bk BOSBHRAN phiTadl] StAydt Qm@wﬁ% %Qg)ﬂtﬂlgf e %Hbé{drgéhtme Snthesis,
m.no group ed herein

such a5 s bs Rl Rytec pia b istidiogin (ot Ky IRyPatie? SUGpR e inbasbyno)-1.1 -
bmaphthy{h(B]ryﬂiW@)dyS gtrabupAmAU‘h@x&m‘alle%Sllz?Cl‘ilgﬂ-l As used

r & Rowndl car | ox refer
Aésg)bstl bwpea%y 2) cap%ony ounds %fg ahgnjg ?Qi;?li can be made by
similar trapgfosmatiaps églthbse @ﬂcréle@(w chpm@rp ﬁ[orn. fdac appraprig(cCyarting kgle)ipls.
As used herein, "halosulfanyl"” refers to a sulfur
group having one or nore hal ogen substituents. Exanple
hal osul f anyl groups |ncﬁﬁﬁﬁn% ntahalosulfanyl gr oups
suchfgﬁ SFS5. As used herein, the terms "substitute” o
ubstitution” refer to repl acing a hydrogen with® n.
éhr1’h§{§ycﬂ?r3l’.>gen noi ety. The conpounds descri bedﬁt‘erﬁn\n/ R
N carobe asymretHe—{e—g—havirg—onre—or—1ome
H steregocent er &K KAtBus PMSEohedner s, such as enaﬂgloners
and di ast epedwer-&r:Nit. NNt 1@ANR thrartlegssarg) her wi se
Bidi cat ed. CorMyp(Ghils CofOAd e ERNeB®MA | nvention that 3-2
cont ai n asypmieX,IGut,aHD(ZHs OBt Bo@it eoe@ar bon at ons can be
i sol at ed i or:@pt,iReiaddby), BNARENGD-t-BaceHMe; 16@oms. Met hods
on how to prepare optically active forns from

Scheme AB-3 !
‘?35 . ,?33
O_ _N ' O._ _N.
. ‘R3b R3b
CJ7r — (T 7
H B —> )
H—ClI Ar
A-3-1 A-3-2
32 R3b R% R3b
R -R /l R
oo oo
e -
———
N" H-Cl N
B-3-1 Al B-3-2

As shown in Scheme 4, alternatively, a series of O-(piperidin-3-yl)carbamates of formula 4-4

(same as 3-2 in Scheme 3) can be prepared in a similar fashion as described in Scheme 3 but with a
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optically active starting materials are known in the
art, such as by resolution of racemc m xtures or by
wWGeL@7peses ecti ve synthesis. Many geonetric i SOPET/ESN7/002360

ol efins, C=N doubl e bonds, and the Iike can al so be

present in the conmpounds described herein, and al

such stable isonmers are contenplated in the present
invention. Cs and trans geonetric isoners of the

conp ounds of the present invention are described and

change 0%\9 CPRPlinG STRERATS-adlsa aprblicriiria Seffenestiids coreprouads of formula A-4-4 and

B-4-4 caﬁﬂ:}%a;h@deeﬂy IsAR thaBsfofhd®ns RE8RLd HéRALRS inf 8BORMCA starting from the

s of compounds can be carried out by any of
apmnm“ﬁﬁ%%#B s met hods known in the art. An exanpl e nethod

i ncludes fractional recrystallizaion using a chiral
resolving acid which is %ﬁmggaically active,
salt-form ng organi c aci uir'tabl e resol ving agents
OHacti onal recrystallization nethods are, OH
exgnple, optically active acids such as the D and L

rme. of tar k3l k.2 tyltartarlc acid, N
beﬁ%d?lt égkﬁziggt & Cld HB|IC aewd
| agti c aci (bRc y ER N 4.2
canphor sul ')xﬁ @u ’f or sul foni ¢ aci d.

O her resolvin ractlona
crystalllz Agg ﬁ%thods |nclude stere0|soner|cally
pure forms of a- methyl benzylamne (e.g., and R for
nerlcall p re forns) 2- phenylglycmol,l

R %Ozeprﬁggﬁ)ﬁg q}/ 8 thyI spledgime, \n/ ~R3b
cvclohexyletng Ine, ol 2 nonygLQhe;a nd he
li ke. ResolutioMof racem ¢ ni P@re qin als
carried out by eMution gg a col um patked mnAh aQ
optically active resolving agent (e.g.
di ni trobenzoyl phenyl gl yci ne). Suitabl e el ution sol vent
conposi tion can be det ey by one skilled in the
art. Conmpounds of the invention also include
tautonmeric forns. Tautonmeric forms result fromthe
swappi ng of a single bond with an adjacent douh@e bond
together ;i th the concomtant migration of 3 pmpton
Tau Ic fornms include prototropic t meng wWRP%ch
areNi seneric protonation states havin e sdne
enpi H calj—gprnmul a and total charge. Exanple
prototropic tautomers include ketone - enol pairs,
anide - iAfdic acid pairs, lactam-lactim p&ts, anide
- imdic acid pairs, enamne - imne pairs, and
annul ar fornms where a proton can occupy gmo Qr nnre
positions of a heterocyclic system for exaﬁb?e
and 3Himidazole, IH, 2Pl- and 4H 1,2, 4,&;|azole
| H afQd 2+ |30|ndole and | Hand

I

B-4-1 B-4-4
Alternatively, a series of carbamates of formula 5-5 (same as 4-4 in Scheme 4 and 3-2 in

Scheme 3) can be prepared according to the method outlined in Scheme 5. Treatment of 2-hydroxy
glutaric aicd or a salt thereof (such as compound 5-1) with an amine ArNH, (such as aniline or a
heteraryl amine) in the presence of a suitable coupling reagent such as EDC provides an imide 5-2,

which upon reduction yields a 3-hydroxypiperidine derivative 5-3. Coupling of the 3-

27



10

15

20

25

2H pyrazol e. Tautoneric fornms can be in equilibriumor
sterically |locked into one form by appropriate

W@ 384683 i on. Conpounds of the invention furtP€r/US2007/002360
i ncl ude hydrates and sol vates, as wel| as anhydrous
and non-sol vated forns. Conpounds of the invention can
al so include all isotopes of atons occurring in the
i nternedi ates or final corrpounds | sot opes i ncl ude

hydroxle}P?rfdgt}eaéﬁnr\rsﬁtéggy hﬁﬁ‘ﬁe qbsxre ?Hung 39 ﬁugx{gsglbglgéctb\?ated p-nitrophenyl
carbonic fydlestg émermediatede4 bffoids umdaﬁd:d@mmxars-ﬂ.m In sone

enbodi ments, the conpounds of the invention, and salts

t hereof, are substantially isolated. By "substantially

i sol ated" is meant that 51*3i;@mt€m'pound is at |east

partially or substantiallyseparated fromthe

environment in which is was forrred or detected.

Rar %] separ AtNHRNEBEN |m ng xa ~OH
W elPBehed,i n O.Luﬁ:ig;of,[ @ntl on.
OSubst anti & separation @anh ncq)ude conposi ti

cont ai Rthg at | east about BO% at | east aboutAB0% at
| east Sgbout 70% at |east &bdut 80% at | east sapout

90% at | east about 95% at | east about 97% or at Rr3a

plh@zsﬁh_@b(m)m 99% b Z t he conpound of th t

Etfvention, or . thod&iﬁaﬁi?’bl S
_conpounds—ani» er'r s@lts oThe

phrase "pharmaceutical ly accept aBI e'EtdNd en‘pl yed
herein to refer 4o thosg conpounds, material®, 55
conposi tions, and/ or dosage forns which are, wi t hi
the scope of sound nedical judgenent, suitable for use

A ﬂ:n%@ﬂf ﬁ-@&btsmute{a j—ﬂ}@ir&iy%ﬁ)éﬁ;&néﬁc ofh?ﬂ&ﬂﬂa b-ﬁ'ﬂﬂ'ﬁﬁ b@@ﬂapared according to

S W ou CeSS|Ve OXlI ClI
the mern ] Pl oM SSBTH G KeBr g sk Gl il B0 SRSt ey ik, with benzy
bromide gﬂammashma;tl@rmdtéﬁ aommsomablnedmaafoﬁm icem péaidi ®2 whthean alkyl
halide Rﬁr @xgh%fleta NG %Qy x%néip uggl%lct dﬂp Bgr(ﬁ?C&Ht %}gala!uy X' is hromide or

e Sa nmpoun escCri bed here
iodide) lru%le@reﬁ@we iof Smt‘abl?ahaﬁ%@@btﬁﬁ efaiulrry hadridep LAWY & IsdMS, and in a suitable

solvent shc@f28 DMt Oy ﬁﬁﬁ' M@%Bé’s‘iﬁalﬁﬁ dter@thﬂ' eg&{ Qéeﬁed-h%ﬂ&pb‘ﬂq\§ ester group of the
wherein the parent conpound is. nodif gﬁconvertln

compoung -¥{t8 # UL e iaiea! Tigh &1 YiAge ?fif%rdga “pgopfy! compound 6-4.
The hydrExsagpdups oofco:ﬁhcarnamse G Bal:dnyexa&ictem BA@deﬁlesahg SrdupGlutides OMs by

mted t 0 ani-.c ,ac sal
reacting tpxF c%mgouélg%te% Iw t&lel\élsé;l %laraeé sxgta[)l% conghtl % flf dnri aocromgoundt of 6-5. The

desired Ssabstiduted 3-apdrdkdripeddideses 7 sarche alspfaacﬁ bmryditmma@f apgownide-S with
benzylamtupeef‘ohbvkgd b):r Bﬁlaghﬂ gﬁ&l% hﬁﬁéée\r{at%c@ﬁé §k§lﬂ?st1§§édt i llgro{}hﬁpendmc

Rresent I nventi on
6-5 can then be transformed to O-(piperidin-3-yl)carbamates of formula 6-10 (wherein L can be a

bond (i.e., absent), S(O);, S(0), S, S(0),NH, C(O), C(0)O, C(O)YO-(C,.5 alkylene), C(O)NH, etc.).
Alternatively, the bismesylate compound 6-5 can be reacted with ArNH, (such as aniline or a
heteroaryl amine) to provide a compound 6-8, which after removal of the benzyl group can be

converted into a compound of formula 6-10 wherein L is absent (i.e., a bond).
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20

i nclude the conventional non-toxic salts of the parent
conpound fornmed, for exanple, from non-toxic inorganic
wo@roosigmBs ¢ aci ds. The pharmaceutical | y accept B@i/852007/002360
salts of the present invention can be synthesized from

t he parent conpound which contains a basic or acidic
noi ety by conventional chem cal nethods. Cenerally,
such salts can be prepared by reacting the free acid
or base fornms of these conpounds with a stoichionetric
anmount of the approprlat%ﬁﬁﬁéé or acid in water or in
an organic solvent, or in a mxture of the two;
ggneral I y, nonaqueous nedia like ethey, ethyl acetate,

eflhanol , |39prod%ﬂ%INa%r acet nltrll are pr%$@P§eBHF
i sts Soi'table salts aredw r@‘n‘“ﬁ—"
Phar magetiit i cal Sci ences, 17th ed k Publi sh

Conpgny, Easton, Pa., 1985, p. 14l8 and Journal of
Phar maceuti cal Science, 66, 2 (1977) each of which is
igicor porgted herein by reference in its entirety. The
- esent jinventi dnAlEL SO iﬁg Hgs ofmé¢diepcm
Oconpouyds @escribed Rer el . A% u eraTT_:EWQFWUQS"
refRer ©Bnany coval ently bonded cartiers whic | ease
the agtive parent drug when adngpistered to a
manmal i an subj ect. Prodrugs can be prepared by
modi fyi ng functional grou €fnin the copounds oy
Msof“\ﬂﬂTT{WwwwdhaBnNM@ nodi fli cagi ons angpeiceaved;
ei t h@r ioBdg outine nanlpuTatloN or in vivo,—Po they
parent conpounds. Prodrugs i nBhude conmpounds whergin
hydr oegl , am no, sulfhydryl, & carboxyl groups ag®
bonde Lon@ny group that, when admnistered to a
manmmal i an subject cleaves to forma free hydrox&w R3a
am no, sulfhydryl, or &arboxybggroup respectively N

@m@‘%ﬂ plr!:mﬂ’d{%s mtESE ut are not mﬁo “R3b
acat at formate a benzoate derivatiues ofl_al oﬁgf

and ®ni ne functional grou in the conpounds B§f the

i nveAtion. Preparation andvuse of prodrugs 48"

di scwsssed in T. Higuchi and-9/. Stella, "Pro-drugs &s0

Novel Delivery Systens,"Vol. 14 of the A C S.

Synposi um Series, and in Bioreversible Carriers in

/Drarntys Pesriggrd -hxsdoxyBippadides®f fRoote7-7/Aae be pepared in a similar manner as
shown m%ﬁﬂ@@%e‘r&@l' czﬁ&sl%)f:'ﬁtﬂ 21, 3Ny 5’%&9@&%&?&? s cark B8 feacted with a

whi ch are ereb i ncor por at ed erence I n
dihalide gqpapqund, ﬁ‘t“ihraé‘t%/dlb’@%‘i’f’}lf&?‘émpﬂﬁ‘éd Reei)e i&r?d%“%?letsﬁ'éfcnt such as

THF, ancp freshe I’ﬁ:tesél’ﬂ:\i eymhlsoﬂﬂabﬁh’ibbsb@ucw zQ;FlaHB/ﬂDs )] ﬂfdtdl%i@ﬂ)éalﬁf/l dbaipdund 7-2.
own 1.0, one sKi % organj c. synth .
The est
e es er_ﬁ_foups o e cogg)o c! 2 ecarb Igce: g I'eaﬁlt:e%rbﬁ/v eﬂ.;[lta%l% ci ﬁmg éeagent sugh as LiAlH,
to affordsgl ﬁt-hyelgqng,régompound of 7-3. A spiro- compound 7—7 can be obtained from the di-

hydroxyl compound 7-3 by using similar procedures to those outlined in Scheme 6.
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15

20

usi ng the nmethods as hereinafter described bel ow,
together with synthetic nethods known in the art of

W@ yriogdeBE or gani ¢ chem stry or vari ati ons theP€DOSAE7/002360
appreci ated by those skilled in the art. The conpounds
of this invention can be prepared fromreadily

2 avai |l abl e starting materials using the foll ow ng

general nethods and procedures. It will be appreciated

that where typical or preferred process conditions

(|. ., reaction tenperaPthe@€7 times, nole ratios of
eggt ant s, Gsolventh@agressures Cetc ) e given; other

QDrogess co di be? Ldééﬂf_sg
sOMﬁumWnd ary with the
parti cul @B eact art $~gr ol vent use%[, %ﬁht such

condi tizons can be determ ned by oneg.gkilled in the art

by routine optimzation procedures. The pr ocesses

descyi bed herein can be nonitor co to any
Pt a t I kMG DEA t h&1S8 t /<For er | E"™tnduct

form |d'nOBan be rmg{ Nored by spe t*’ §&®vpi ¢ neans,
such as_ pucl ear rragnetl C resonance zspectroscopy (e g.,
1H or 123 NVR), infrared spectroscopy (ER) R3a
,ctrop onetry (e.g,) UV i bl e), N
Bg!r'y 19, PBAC C phy lsuc ?ﬂ/ R
per %L nce | igurd—=hro rapy rN h| | ayer
chro tography Preparatr n of conpounds c;_an i nvol ve

t he tectr on and deprotection of varisus che?fal
groups®. The need for protedtd on and deprotecti and

A Qgies ek §§Eﬂ>s‘ﬁﬂlt&it3 ﬁﬁﬁ&@@fﬁeﬁﬂﬁe@ﬁpfo@rﬁﬁﬂaw QErObp repartd beording to
reag et erm ned kille

the meth%&ﬁr@@ iy Sﬁtfcnﬁr%wged‘clpﬁb cal? gfa 61§ylc ﬁﬁ'l é}'l?lg{} ayc'lc%a-li?'? cycloalkylalky,
etc. A k@r&@d'f&mpouhm 3@ eane, tr@teda{nth a RirghedtreagenGruoli ps R{'MgBr to afford the
compoun? Sﬂg ?n &'ﬁ‘ g%x}zgp g%luﬁ & of 2[8‘6 c%mp é—%ycaﬁ‘ b% E:)Snovelcg %g' hy\ﬁ@g@rnltlon with

rern erence Inits en |ret
palladiuni he catelget ocrfBra fhet deeirgst é@erss@eeeddé@a@rp@édnwérdzérrf‘e&‘aﬁwrses -3. The
plpendlnesa§ 4! ?rgiaﬁ)lggr ﬂe%aﬁ%%ntn?claltg ()S@Ii;}éﬁmn% W?éa@ghrrﬁt@dg ob&rfeR®4 Yy methods

one ski | in the art of o

similar Ccoptetistribed BEPRABIE. SRRV S HETE (Oot SRPPATYS of formua A-5-

4 and BFSQI‘ BRYe MEdMb Rintile ShdbinkdlignsTed @lidsaldsscfibeddd Snlies)e, 8 from the
he i ntermedj ates, or products at the tenperatures at

appmpﬂ%?t&‘ﬁm?ﬁ@‘tet”@%?ctl ons are carried out, i.e.,
t enper at ures whi ch can r%rrhlgweef&romthe sol vent' s

freezing tenperature to the solvent's boiling R3a
tenperature. A gi YN reaction can be)'_parrr ed ou Rrb R ab
one FS‘Mg\Bentlg\GT m xt udg Pafc no an one_gol vErrE;/ R

N~ Deperdimg™on, t eRpartr—cm‘aT"re R' steps sui apte O

! solvents for W& particul ar reactr{&n step can be |

BN sel ect ed Bn I

8-1 ) 8-2 8-3 8-4
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The conpounds of the invention can be prepared, for
exanpl e, using the reaction pathways and techni ques as
wale@csdsesl bel ow. A series of PCT/US2007/002360
O (piperidin-3-yl)carbamates of formula 1-5 can be
prepared by the nethod described in Schene 1.
| - (ter/-Butoxycarbonyl)-3-hydroxy-piperidine 1-1 can
be treated with pnitrophenyl chloroformate or carbonyl
dii m dazole in the presence of a base such as
triethyl am ne toprovi de°kimeadBid/at ed species such as
p- ni trophenyl carbonic acid ester (i.e., caborng%e)
1-2, or the corresponding i m dazol e carbgmate. The
act | speci es such as as p-nitroph € RBIC
acig egter 1-2 can be reasted Wi th an @ppgoprdate
am néfNHR3aR3b to give the—destred carbghate 1-3. The
Boc protecting group of the conpound ak—3 can be
renoved uyQgar a suitable condition Such as Ryg-4
treatment with HJ in 1, 4-dioxane or by treatnent with
trifluoroacetic acid to afford the correspondi ng HC
salt 1-4 or the corresponding TFA salt, r#hi @b can
further be coupled with an appropriate chi®ride ArLd
to giwe the conpound of forrmula 1-5. Al shown in
Sche AB-1, conpounds of formula A-|-#8.and B-1-S can
be ﬁ@rzy simlar transformations to ﬁg%fmdescri bed
in 1 fromthe appropriate starti terials.
Sche 1 HO ArLCl, Et3 1 ,4-D oxa pe Schene AB-I As
shownB'n Fisehe 2, alternativel y, a sarTks ofs-8-4
O (pi peridin-3-yl)carbamates of formula 2-4(sane as
4 grtien PhPipeurind -YSeprizrpidg porapayngeoifoapde Ot ¢an bg psipriet agcording to
the methdASUIIRR iR ScKRR. | @E8bclgipenaheI B dceRb hciol heaa ve RENERePlo an amide
t.he_coupling sequences. Al sg as shown in Schene AB-2, )
compod 5 58 s PBRETE Bt S 2blc 209P 1A Jo5ent T sam i and in o
suitable siganit aplventarsdhorITAtjolASaptddict digaec delsett eed NN-SekeRFoamide).
f rQm. r i.ate starting materials. . Sche 2-4
some nciy AL TR E BE b A PR B dem s i aeore.
(dimethyRupnapaepybeN petbyapdddipyds, henzawiahod -plaky-tosédimethrylamino)phosphonium
hexafluorophosphate  (BOP),  1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide (EDC), and
propanephosphonic anhydride. Alternatively, acid 9-1 can be treated with thionyl chloride or oxalyl
chloride to yield an acid chloride intermediate, which in turn can be reacted with an amine NHR*R3®
in the presence of a suitable base such as triethylamine or pyridine to generate the corresponding
amide 9-2. The Boc protecting group of the compound 9-2 can be removed under a suitable condition
such as by treatment with HCI in 1,4-dioxane or by treatment with trifluoroacetic acid to afford the

corresponding HCI salt 9-3 or the corresponding TFA salt. The HCI salt 9-3 can then be converted to

a compound of formula 9-4 using procedures analogous to those described in Scheme 3.
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Schenme 3. Piperidin-3-ylcarbamate 3-1 can be coupl ed
to an aryl halide or a heteroaryl halide ArX (wherein
wa@\eoocaseeRe aryl or heteroaryl, each of which iBCT/US2007/002360

optionally substituted with one or nore substituents

such as halo or alkyl) such as bronobenzene in an

organi ¢ sol vent such as dinethyl sulfoxide, in the
presence of a base such as tert-butoxide, to afford a
conpound of forrmula 3-2. \Wen Ar is heteroaryl, the
coupl i ng can be achleveékﬁ?nﬁ%atlng 3-1 and the ArX in

a suitabl e sol vent such asN-RéthyIpyrrolldlnone in &ﬁe

©HONHRIRIP t abl
[ﬁtTiﬁgfopytecm B rnaﬁlvé dio
QONpo Ghds of fornula céh be pre@ﬁﬁéd b uplong
Bfc.3-1 to an optlonalbg substituted aryl borgpnHeCacid

or @1heteroaryl boroni ¢ aci d, catal yzed by coppges
acetate as described by Patrick Lamet al (JR&Cbnb

Chen1 2002, 4, 179) Car bamat e conpounds C al so
_§§L {|onally SubsT] tgiggrgﬁgi H&’i de or
of

er the pres opper
ngq CAirlgge descriqu by Stephen

ﬁ%% 2002 4, 581);9ar in the
allaglun1catalyst known to
é§§Q&f )5 g N& *ﬁﬁ galt’c” synt hesi s, such as

trls(dlbenzyl|deneacetone)d|paddadlun1(0) /
Methods (R) - (+) -2, 2" - bi s(di phenyl phosphi no)-1,1 - bi napht hyl
(Buchwald, S., et al, J. Am Chem Soc. 1996, 118,
Cpopgynds Alfghe inyentivoverni modddte pgiviB-@&, 1 1888PO Ul ®©fm “modulate”
fat b Radn Eorelrek fie
o 514 B S0 08 RR ) L gy comns
the mventlﬁbcaa;?ﬁ reRst inaneghogis F mpﬁgatmtlé PHEPS bysemmgshmqnzym@ Xijth any one
or more 614R4 Q@ﬁ‘ﬁo%nd@b%pomﬁg}lg adBthiveRMMVREL Oﬂlosgn@%u&%s?’ Compounds of

A-3-1 A-3-2 As shown in Schene 4, alternatively,

the presclghy@3oB FigR{t ip RN bERH 051 SNy b iities ersbodiesearb the qompounds of

the invenliSPER Rusdt ® xh&luﬁ(i@ SORPbf PIEB'HShﬁ ﬁraﬁgﬁmeLQu;!\IQn Rec omrrlo%[llatlon of
fashion as described in Scheme 3 but w th achange of

the enzympe Ry JAFURFIETHEE & BAUARES mORRSE AEOmPRBAGHOT T SEITRR. AB- 4,

me m&ﬂdﬁvdafnmf QUriit proAidds ﬂleﬁxﬁds & ﬁh&ltﬁ@ﬁh@@om%nbdf cortisone to

ar .tran ons to t e de hbed in Schene 4
corisl i p T B VTR Pl pRP I AU BO L Ol e SoRGEo oGy Production
of cortisol—\rs)f;led@d, aBidast DMBD] bp@ BHSD1 activity. Methods of measuring conversion rates

of cortisone to cortisol and vice versa, as well as methods for measuring levels of cortisone and

-.1

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 118HSDI1 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.
Example diseases can include any disease, disorder or condition that is directly or indirectly linked to
expression or activity of the enzyme or receptor. An 11BHSD1-associated disease can also include

any disease, disorder or condition that can be prevented, ameliorated, or cured by modulating enzyme

activity.
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35

. which u
depressxog ﬁi,%{r &)?{F[B‘P%(é r4¢8’i‘¢ﬁ£°“de &

or: ArX, J-Pr2Net, NWP 1800C (Ar = heteroaryl) 4-1 or:

ArB(OH) 2 , Cu(OAc) 2, Et3N, M5 4A 4-2 or: ArX, Cul
WY OH, BuOH, 1000C or. ArX, Pd Scheme ABPEI/BS2007/002360

A-4-4 Alternatively, a series of carbamates of fornula

5-5 (same as 4-4 in Schenme 4 and 3-2 in Schene 3) can

be prepared according to the nmethod outlined in Schene

5. Treatnment of 2-hydroxy glutaric aicd or a salt

t her eof (such as conpound 5-1) with an anine ArNH2

Frapeles 26 ARASPheswrialedndisesesr prluderichesity diabdies, miuseemingolerance,

insulin r@sﬁstﬁac@ Uh)‘;ﬂ@lﬁeﬁﬁw Myb&%nrs@ﬁ,g tﬁﬂierlﬁﬂ@éﬁ?@scc%mvg i HB8nt@ementia,
on r ? ucti on I el ds

a
FEP e ng‘dlgvaseblarp |d|'1 @deé?, ?s]tf'é)poroms and
inflammatioRly dF@xtiel Rixpapled iof el 1BEISIM adsidé@ited iséaBes iRk 1B&taslic NEmdrome,

corney W25 Wi, a1 sctbuated Lo, ophenyl cocbonc
irregularigy, ditprréndbegdsnisiBy hmtipol $oybtis evire symiforie GION)i thus@de embodiments, the
disease 1530&%{1@; %¥&h@§£%ﬁrﬂ§§%%§ (Il?era%)l 1&\@ tt::l‘sO can be prepared

ccordin out I'n Scheme 6. Reacting
I’E&W‘é‘jbﬁw F troar el de imgarti taeafentp assH et 41 vigiiot ¢ Heneryl vivo. In

some emBEORLAIE ik ©S0 LB cQﬂFbZ;Vajrt' daGlsed s%&pfé%@éﬂ"ﬁor@ “af organism such as a
Treatment of the comp with an al k hah(f

mammal PR A © %‘p‘iaf‘ 8h 5FF‘§/‘“§1P6§FP¥‘HF eff Weanizb“lmem&
an in vivdCb§ll ieticel) livinglinéh drganidno Bictes @ manoekl dd) sdiic EMBodines € Niecell is an

. £ i tahl 0 rid LDA or
adlpocyt%aﬁﬁ}%é%a%g rc}%l,??iégatéc&? n r81§ S?g ﬁ\lf/iggmﬁypglalg The ¢ YBM: or THF,
Arused essindthaieity ol ytfeﬁsw e bdaging Redotatomiafedisics inan

in vitro @}%Ke%{ oBhRuR v‘P\fo gﬁ%mco%plég am StHé tﬁé’h D1 en e with a
il

reduci ng reagent” such as Li s a bis-hydro
compoundsifsiesLintension Inclrles ﬁy@ﬂmyﬂragpb eﬁs C@rﬁp(wdwé dmbréscm @mtxon to an
individu®r GRAMES §u@g akQ ﬁmpa%t th@&mé Q‘?BHgﬁl 95 OWP 34 Ci%r %§ar% 1mf'oducmg a

reacting the compound 6-4 W under’ a suitab
compoundq{ §he nBptipp nip pEREPY ceaﬁwmceéwaepspmfrfré RIgRSTAtiod contammg the
113Hsn5eﬁga§tituted 3- hydroxylpiperidines 6-7 can be

treatnent of conpound 6-5 with benzyl am ne
So‘st \E\Eamb% € framy’ m‘aﬂ%aﬂeraipﬁtﬁn& Hvsﬁfefaréh%ﬂgr:w rfrfﬁ’é to any animal,
includingd mahRsits tptafedalga -thig€lr @y bitep ddefils NRLBItH d6aN) chlReBwiae, cattle, sheep,

horses, of PARRECLIPAoh BB e, N 3-v1) carbamates of formla

As used herem the phrase * therapeutxcally effective amount” refers to the amount of active
compound or pharmaceutical agent that elicits the biological or medicinal response that is being
sought in a tissue, system, animal, individual or human by a researcher, veterinarian, medical doctor
or other clinician.

As used herein the term “‘treating” or “treatment” refers to 1) preventing the disease; for
example, preventing a disease, condition or disorder in an individual who may be predisposed to the
disease, condition or disorder but does not yet experience or display the pathology or symptomatology
of the disease; 2) inhibiting the disease; for example, inhibiting a disease, condition or disorder in an
individual who is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder (i.e., arresting further development of the pathology and/or symptomatology), or
3) ameliorating the disease; for example, ameliorating a disease, condition or disorder in an individual
who is experiencing or displaying the pathology or symptomatology of the disease, condition or
disorder (i.e., reversing the pathology and/or symptomatology).

Pharmaceutical Formulations and Dosage Forms -
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bond (i.e., absent), S(O2, S(O, S S(O2NH, C(O,
C(OO COO(C1 alkylene), C(ONH, etc.).
w@\dogt0smB3 vel y, the bi snmesyl ate conmpound 6-5 cREI/D82007/002360
reacted with ArNH2 (such as aniline or a heteroaryl
amne) to provide a conmpound 6-8, which after renoval
of the benzyl group can be converted into a conpound
of forrmula 6-10 wherein L is absent (i. a
bond) . Schene 6 6-1 6-2 6-3 6-4 6-5 6-6 6 7 A series of
Whew @nelﬂmﬂdfr hppigserticdisnids compundsraf the nRnemcdnebe administered in

the formPéePir@ttchiicad c§ﬂnﬂ@>§1tﬁfns W@M@ rco%oﬁh%ah rbe%ﬁ@;?ﬂ&i #1 a manner well
In r can .. A diester Corrpounén
known "mf feutegh é’f‘e?f’d\/\ﬁalnhbeaadd‘iuﬁ’éief‘?ﬂ‘ebyc BIYPERin@f Series: 4epeading upon

whether kbcdiron aysadrkiy ltreﬂfmﬁmdkl ﬂd;erdi éﬁ‘@dﬁ@k&ﬁéa fobedresiddl.t ABM@histration may be
ent t he

opical REUNEE oo e B it e R T TR GOl ond rctl
delivery)y pRImdriaey é@,g e rbygmbeiptsono for tiefZivp oefngdowde®s @arehBols, including by

nebulizer; ?rgféﬁ‘ggxng1n?ra§ééélt &g}? &Hq}ag%egﬁﬁg %gxh%rs H%po@%r%kﬂlmethods for

fo affo oun
ocular d&%Y?ﬁbLﬁﬁ*a ‘Y‘C*Pd‘?: éﬁplbaé la1smtumf ko fhes)dishgrerisRstival, periocular or

mtravxtre@Diﬁ]}ﬁticﬁkdor?mﬁmbMUéﬁbﬁﬁhl@bﬂbhﬁéterﬂfr%ﬁﬂﬂl’hﬁ§ inks 6kt MRS 1Ly placed in the
heme 7 Li HVDS, THF AIH4 B Br Li

conjunei | 0 Eal e o SO s SlIb TP e B Ryt o Teper o Hhgancous,
intraperitghea opmuingaiBustuleaninpetipr eparisfisias,c ar dimgeiasiat, he. grrelhhmhecal or

mtrave:ntf;lH:Ill\.xJ Q&gmisﬁa ﬁﬁﬁ g@t&éamxﬁ{sﬁlatﬁﬂg ﬁ%@ gﬁ Qlethgl{ﬁl d& a%rr%é € bolus dose, or

aryl a ; CcycC
may be, %wwam«a by A FbglmoBe bt g Phprecepfiqgheiposisiapem formulations

for toplcSIL&hmﬂiStrRibNg&y ineuad trafdeinhe pERARD Uﬁ‘ﬂn&‘t@ lotmﬁ BPERLY bels, drops,
t he coppound 8-2 can be.renpbved

suppos iz Bl ioP B 5 v e (G roag p&‘é‘t‘%ﬂ"%’t”‘t"&““a?ﬁ% 8RO hgowder or
oily basegl@bickagrs3ng tHedike ity dd naeebgady adekirgdigoer i di ne derivative

% S?’ mv-EQonP Iai%g rllnglrx?e%s - up cafl uc%]tgnggsrltl%)nes tgk Eg on](’alr{, has dt%e active

peridin-3
ingrediens; <Pﬁe| %terre of H@fs@rrwgs@dsl Qfethle h@p@maabg‘oeem qmrrmaasn shidvame or more

pharmacdulicaif) @BRpABeBecarG Q8P BH kR iQf tﬁeoEMd@ltﬁn:@ “of the invention, thc active

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

In preparing a formulation, the active compound can be milled to provide the appropriate
particle size prior to combining with the other ingredients. If the active compound is substantially
insoluble, it can be milled to a particle size of less than 200 mesh. If the active compound is
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, mannilol,
starches, gum acacia, calcium - phosphate, alginates, tragacanth, gelatin, calcium silicate,
microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, syrup, and methyl cellulose. The
formulations can additionally include: lubricating agents such as talc, magnesium stearate, and

mineral oil; wetting agents; emulsifying and suspending agents; preserving agents such as methyl- and
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4 and B-8-4 can be nmade by simlar transformations to
t hose described in Schene 8 fromthe appropriate
wer@roswgs mat eri al s. Schenme 8Schene AB-8 A- 8- 1PEF/8S20074002360

series of piperidin-3-yl acetam de compounds of

formula 9-4 can be prepared according to the nethod

outlined in Schene 9. (I|-Boc-piperidin-3-yl)acetic

acid 9-1 can be converted to an am de conpound 9-2 in

t he presence of a suitable coupling reagent for
Pmpylhyafﬁf%gef&eﬁfas SYFREPBAAdandflayodng 28gpiseThsregampsitions of the invention

can be ffhMedtso e&us @r@ﬁdeaqtﬂﬂd SistARVIr | 1298 AMabe SOMY @fttve ingredient after
f.or mam deé Sone Fon limting

|
saminissgrdionin @bt e BRI ko ST BPC ne  utte
The rcopgpitons cadi berfotiaziated,in - unit dosage form, each dosage containing from

about 5 tg %EKRHW'&%‘J&%Q )aBJJ\I!'lt 1? JQ)QL?L}]%{ObIﬁg I I ;{%h%cgbl?] ml%redlent The term

benzotria -tris
"unit dosp@f’gﬁqu’gp%@g@hgp@ly(m}e units suitable as unitary dosages for human subjects

and othel m@inthals; 3adn3ar %ﬁﬁ%hé‘@p@&ﬁ&%%@ &ﬁﬁftﬂpgf bcmvg ‘?na@ggg:alcu]ated to

g nephosphoni c” anh ternatively,
produce (52 gesfia Mszanpy it i a5tet P’E) WP acHithlq Rierarecewical W!plem

Ttk |a(§t|i\tediérrtp6uryd @inte af’fecaﬁfb dvarhlvagt desapdifa@id i iafderalWiahinistered
in a phaEma lgtlg]cgﬂel)gg fect:)t?ver a?rfq Ct It bvxélslt;b% Y rr%goe(* Fﬁoggﬁ{{? giﬂhi ﬂ'@t %{I‘ount of the
Compounpwqueﬂilmedmmlsgpewewélt \euﬂtydaeocb:tmspd rh»dlarpgxyantmlac@r@ing Thihe relevant
circumstdits, AR [HR% R tcpt,e 08 eE PP O, 2 bife Sta%inkﬁﬁlstratlon the actual

renoved under a suitab condi ti on Such
compoungd adayigredsfhe RERACY cight, @dzrﬁmoa%a?feth@ indiyjdyad @attfﬁlé rike ggverty of the
panent'siy&ﬂpfulrhma@caﬁetwke acid to afford the correspondl ng HCI
t he corres‘i)gndl ng TEA salt. The HC
B4

R gt U BEP EOIE P U ApGRA 110 Bea: e wit
a pharmaggitivgl pradedud dsmanabid) ptesortroldtibo Semgeston hﬁxdamlﬂg a homogeneous

. ds of -t h
mixiure F 8 o R oy By AR Y o RO RS By aon gompposiions
as homogeRgns| Beeactive ingerdifnt isotypietlbr d‘FE?TWﬁ %fbmllwtwuzh@ui Herceawesition so

that the @Jmﬁ@ﬁfoﬁaéﬁ @Cﬁéaéﬁl)t Yurividd 8R7Z cgﬁlly RsE Al g &'osage forms such as
he inventi on can be used i n nethods of

unds_ of
ablets, PG 4RAHiso LT 5B TS OGBIR 00T Hig™ EHE e i e dgoageyforms of the
type desctib&l &HovEBoRaining ifde, CRRRANIFIED. Dio dbOIIHDS inig (Tike AGSEmighAtknt of the
{ltcleol n. In some enbodi nents, conpounds of the present
nt| on can act as inhibitors of 1l bHSDI . In
'Ifhgrttalﬂgtp @ By ioflet gr,esqnhem@ghtpogmge gpated or otherwise compounded to

provide a dosage form affording the advantage of prolonged action. For example, the tablet or pill can

present mv%

comprise an inner dosage and an outer dosage component, the latter being in the form of an envelope
over the former. The two components can be separated by an enteric layer which serves to resist
disintegration in the stomach and permit the inner component to pass intact into the duodenum or to
be delayed in release. A variety of materials can be used for such enteric layers or coatings, such
materials including a number of polymeric acids and mixtures of polymeric acids with such materials
as shellac, cetyl alcohol, and cellulose acetate.

The liquid forms in which the compounds and compositions of the present invention can be
incorporated for administration orally or by injection include aqueous solutions, suitably flavored
syruias, aqueous 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
pharmaceutically acceptable, aqueous 'or organic solvents, or mixtures thereof, and powders. The

liquid or solid compositions may contain suitable pharmaceutically acceptable excipients as described
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the invention can be used to nodul ate activity of
11bHSDI in an individual in need of nodul ation of the
wWe@rwy0e96Ry admi ni stering a nodul ati ng anount OPCHEUS2007/002360
conpound of the invention. The present invention
further provides nethods of inhibiting the conversion
of cortisone to Cortisol in acell, or inhibiting the
production of Cortisol in a cell, where conversion to
productlon of Cortisol is nedlated at least in

supra. Inpsgme eopodimenissie camPPS/iany aresIHETeRbY Hhsaeak orrgsal respiratory route

for local@® Wnﬁb effedt &E&ﬁp&ftmﬁ@&dn' &Qﬁ@ultz@d 6Phdd c&Qﬁerﬁéblqeé/ Nefulized solutions
aS ur.l n evel s of

may be YRR RN Rom (B 1oPERoH Sevsaior B TR e ohed to & face
masks tept,t or fﬁha@np‘rees eoﬁntwmmemreohreﬁthmth&a(chpTCO\‘BbhhﬁSn nefspeadidon,0br powder
r ' AR C tacti .
e 81 G554l SRS BSETELIAID Horl b B GPTLG  m
Wmﬂm”ﬁﬁagﬁw¢hg |nsuI|n sensitivity are routine in the art.

'iﬁi’b%nﬂfuﬁﬁ@ﬂ’ﬂoxﬂp@ﬁﬁd"&ﬂ %Jobifzézh%mlﬂfs@/édqg $ pIBLhods v91fy depending upon
a ease associated with activi ty or

what is bgwigratgxlgxn Q%We ’It}ﬁecll“ﬁa‘?sﬁé’f ths dmipigtratien. is‘?fiht? PEgplylaxis or therapy, the state
of the paicet, ehepmeset of adrﬁfmsitraﬁorb HS:thel likea[h lheﬁb&‘dtﬁt@bh&atlansg composmons

di [
o e oA ¥ AL B 0250, e
least pariillyargst the vowpounel tb¢ drsehlge pdaesentnplicavient. Effactoe dases will depend on
the dised?® aémi‘cﬁluﬁéuﬁ‘ga!re&mbﬁ b@g;l( H@%{l&‘é?xgenF B tt@ncmxgc‘ 9%1?18% depending

can i nclude any di sease sorder or condition
upon faciys gHep 25 Usysersity o6 dE djscpsen e d2% ovsésty ped gersil gpndition of the patieat,
and the I&@1 i vity of the enzyme or receptor. An 11bHSD

assocl iat.ed di ease can al so_.i ncl ude any ease,
i Srgegsions c%n | %6?1dat?1aat p@%\?f‘t ‘éanpggv‘@nlﬂéed orm of pharmaceutical
compositigns| destrived dibovy. These dothgositiod kat begteeitizedn®y conventional sterilization

techniqué B} 1\{15 Ye ﬁé@i@mlt@%dof\ COLS Qﬂi%l%s ca%so%%%!:]%%géjfog 1,38 a%sg or lyophilized,

i ncl ude obesity d|a et es ucose int
the IyoplyfigdPReparalsn Seik gembingd it w@éiﬁ aguedyy ﬁ@F‘FEﬁ@qrdﬁ administration. The

pH ofthwcn@ohh@p&swa@onsceﬁgwntylwm bl BRALEB M 11 W}Eﬂeﬁrably from 5 to 9 and
most ST IS 105 S DB e BB S L By B s
carriers, prtdbaliavestwidimesufiun thegbrmexianpf garmdeehtidal 2HSDI

T}%Scﬁé}gﬁeﬁhﬁ GOQF§ g?ﬁx%%o}ng&lnldg Gr g\g g?elg%ltllgve% cl;]ndéa% vaty according to, for

coronary near | Sease
example.(ig ppEiSPlar s68 &1 wihick tetr @gaéneré e axde,(the mymnérseR} administration of the

compourﬂeﬂiﬁ thedldl anld lchb 8BRS # thy pad?:)ﬁp %cﬁtﬁg fﬁ?ﬁ@ht%ﬂhe%}gscgbmg r}])%l)éswlan The
n sonme enbodi ne

e S EE Rrg Y it () o fome Sk RS
dependingiupemas eumberchf ddpedre &cluﬂﬁmguﬁ&@c hemical cl*fal‘h@tehetidﬁ’l( £ eh}drophoblmty)

and the Ho§te|%?}§€r?un‘is?ra{ grt For eQan?pleC %ﬁle conl{lp%gmc!ls of the }ﬁlvetar{t%h cgr)x( b\e/ Iprowded in an

aqueous physiological buffer solution containing about 0.1 to about 10% w/v of the compound for
parenteral adminstration. Some typical dose ranges are from about 1 pg/kg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.01 mg/kg to about 100 mg/'kg
of body weight per day. The dosage is likely to depend on such variables as the type and extent of
progression of the disease or disorder, the overall health status of the particular patient, the relative
biological efficacy of the compound selected, formulation of the excipient, and its route of
administration. Effective doses can be extrapolated from dose-responsé curves derived from in vitro

or animal model test systems.
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sonme enbodi nents, an ex vivo cell can be part of a
ti ssue sanpl e excised froman organi smsuch as a
wOorenmg9683 N sone enbodi ments, an in vitro cel | PCEOSYO7/602360

cell in acell culture. In sone enbodi nents, an in

vivo cell is a cell living in an organismsuch as a

mamal . 1 n sone enbodi nents, the cell is an adi pocyte,

a pancreatic cell, a hepatocyte, neuron, or cel

conprising the eye. As used herein, the term

The sAmaeYdn gF theeipdensiop sap wisothei fagnyiged dyeemipatign with one or more
addmonal Aelive ah@eliemd Gﬂhlcﬁscah Nnéfdd &y%hﬁafn@ac@&‘cﬁ;ﬁleéi%eﬁf s dsAnMiviBl agents,

ystem For exa contacting" the HSDI enzyne

antivodiel{ATCAE SERSSTE, DY PAETIHGBHEDA TPHEE s ¢ h

adn1n|strat|on of a compound of the present invention
Labeted SRl Wl il ffapat 1 ent such as a human, having |
for exanple, introducing a
P@@ﬁﬁb@ﬁndﬂ@f thetreesenhiamerition rélateotodatsidpompownds aif tiengveation (radio-
labeled, mﬂré&wn@qab%d RHE § THaf @Loard%qrs@ht o] &mna,laafong)aglng b Llso in assays,

enzyne. As used ereln the t'erm "I ndi vi
both in vits et Yivo. QB dosalieiee CRA IyEEIATRE therepEe B tsiye aqwrﬁ%ﬁ mcludmg

human, an8 ebuderngylﬁ@mg&lds bypihm‘b&roabimdnlg 66 labat® copdiE. Accordingly, the
ent.s cattle sheep,

present 1rﬁlexgt10n mdl\bc{es enzyrnsé assayg gﬁacor%aéri suﬁmagglfa%ﬁ?r?p%a%
Tirs eeistres ma{entlort fm;fthphmabldes isdtopiegilytithetzall doynpefuﬁceoctf‘ threemvention An
t »
ISOtOmCéW:réprra?g{j)?%%g cg % cﬁg? lég‘?‘?@{nfi?%‘ﬁ?\{ eﬁg{ig;g/?{%g ot ror more atoms
are repla?ﬁé‘dq’roiuh%ﬂm% 8p @ﬁsaém? Having 0 EqTHg maass @hMash nwnwrﬁﬁ@em from the

atomic 15348 {@NMna&Nhi@ber tﬁdﬂauy desahd Gf dawaam &Y Mukf8C3EGRRSIg). Suitable
medi ¢ doct or ot her clinician.

rinari.an,
raciomuchifgs it 3. " P orafer i DRAPTHG of G PiEreBh oD g bue are not
limited td U1 (Alsopwiveardsi I dort deatethiusya8le(alsb ovritex anl for trpiueyelic g, “c, PN,
BN, 0, a’cfj"%ea@e”a apflisig OnpOredl SQI dey 18N, dnd'lv‘rgéj%dxo‘%’tl&de that is
beé pfe 1spése5 to 't he’ disease, "conditi on or
mcorpora«ﬁds@rth‘e mstant radivelsbeied cyrapovastpeill dapeed on ﬂ@ﬁ setidly applécation of that

radm—lab@l@& Rek ?&}ﬁdor F%V@Eugﬁﬁt QJ)IO%/ szrfo Q&@ptgﬂ oy a&% competltlon assays,
inhibiting the , inhibiting

compoungs gléa%om%fsﬁdﬂ om0 i« vty S8 o v s sl e, AL | Eor radio-
imaging @ppetiosneC NéF, 0¥, i s prayiingsi, Fier pﬂFBO{nggE:nexrally be most useful.
f 5% rrHéers (gdotlhatgay“ &1?t] rl}ehe% c%%gse d”’ c1:soanczompo n ﬁn alsslﬁcorporated at least

estin pment
one radiogmilifor IrspmpteTvatiocoty s ra@mn@c;hdambiegtpafrpmg KA, 1,58 and 2

Lg'soc'rﬁ@%ﬁbocfngént?)iﬁm{)%ed %Hﬁ%b&%%f g p?esghsmﬁmn contain a fluorescent
condi tion or disord in an individual who is
experienci ng or dlsplaylng t he pat hol ogy or

SymitipticO ek 1lde gfpr Ghcdrp@ratiigs eatbeisowpedihiid Tmofdkcent labels into organic

compounds are are well known in the art.

lable.

A labeled compound of the invention (radio-labeled, fluorescent-labeled, etc.) can be used in
a screening assay to identify/evaluate compounds. For example, a newly synthesized or identified
compound (i.e., test compound) which is labeled can be evaluated for its ability to bind a 1 1BHSD1
by monitering its concentration variation when contacting with the 118HSDI, through tracking the
labeling. For another example, a test compound (labeled) can be evaluated for its ability to reduce
binding of another compound which is known to bind to 118HSD! (i.e., standard compound).
Accordingly, the ability of a test compound to compete with the standard compound for binding to the
11BHSDI directly correlates to its binding affinity. Conversely, in some other screening assays, the
standard compound is labled and test compounds are unlabeled. Accordingly, the concentration of the

labled standard compound is monitored in order to evaluate the competition between the standard
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di sorder (i.e., reversing the pathol ogy and/ or
synpt omat ol ogy). Pharmaceutical Fornul ati ons and
womagssskdr ns\When enpl oyed as pharmaceuti cal s, P€T8S2007/002360
conmpounds of the invention can be adm nistered in the
form of pharmaceutical conpositions. These
conpositions can be prepared in a manner well known in
t he pharnmaceutical art, and can be adm nistered by a
vari ety of routes, dependi ng upon whether |ocal or
compoungl, aids e ctett reompawits apd thferdlatiod banving pfinity o6 thy &at tonend is thus
ascertaink@ieat ed. Adm ni stration may be topical (including
opht hal m ¢ and to nucous nenbranes i ncl udi ng
i ntranasal, vagi nal and rectal delivery), pulnonary
Kitis  (e.g., by inhalation or insufflation of powders or
o] ing.by nebulizer: intratracheal .
By I R Bk i R S, B oot e westmen
or preveptiolp @f dhBEERI -asshbipted diischars @wodibaderd edbesier, \didbaias iand | diligke diseases
referred & maxféﬁl wﬁ‘lgﬁnhwhﬁfer(ﬁxte' &%ér%yc%ngfn%gsgohta'nLillng gnr#hgx[r]r? L \{%Ll’ composition
_periocular or intravitrcal 1njection or°rntro et on
comprisigg aghgrirsyticatly chestive agounphftchetnmronnd pie inyvertiongSeel kifs can further
include, Bl @@6iegh, bile 680 AIVHAGLS! @l enBital pRAHBRMUBEA kit components, such as, for
dmnistration includes intravenous, intraarterial,

example OBt T UL O TSP PEGHESY GFeeplible SABSEypshional containers,ci.,
as will Benjeedily eppacimt it these ekillediin it frdCihginicaibys, @itlgr,as inserts or as labels,
oo BRSSP a8 L ALED Sl AR Qhopimion, s
guidelinagifprgpisingdhyconepegents. oan Alay bbiachfletinghedtipl e, by a
TRh RN &/ iIDBE Hskeitid iR Wter AR B GBY I SReifROIBARIL | BRSfollowing
ons for topical adm niStration nma

: and %@%q¥lat N él . .
examplef iy QfEeq {4 ULRSEHET PRAPEHOR BF Mohiteuied (@i invention in any
manner. Theansg skifjéh she ait ®BreadilipfeOsdniz8ra RSicty SfFmay&itickl ;ﬁbﬁn&ﬁers which can

Convent.ional phar eut. cal carriers,
e L B N
found to hminhihétorsend d $8HEH 1 a¢codiing toaipk er mFlrics tHermgeugt pomidad arein.
i ncl udes pharnmaceuti cal conpositions which contain, as
the active ingredient, one or nore of the conpounds of
EXAMPUES | nvention above in conbination with one or nore
Examplghar maceutically acceptable carriers. In nmaking the

ositions of. the invention, the active ingredient
1'(1'napﬁ@’%ﬂ}‘g‘:"ﬂ%}m’?"ﬁélﬂééﬁw’?‘H"cﬁﬁ“é‘)?ﬁ'fbﬁl"é\‘ﬁe, diluted by an
exci pient or enclosed within igﬁt;a carrier in the

formof, for exanple, capsul,¢, sachet, paper, or
ot her container. Wen[(thg exgi prént serves as a
diluent, it can be a ¥d, @em -solid, or liquid

mat eri al, which acts&ggﬁg)vehicle, carrier or nedium

for the active ingred gnt. Thus, the conpositions can
be in the form of tabj p{ | | s, powders, | ozenges,
sachets, cachets, elikirs, suspensions, enul sions,

sol utions, syrups, aerosols (as a solid or in
Step [. 1-(1-naphthylsulfonyl)piperidin-3-ol.

To a mixture of (3S)-piperidin-3-ol hydrochloride (0.100 g, 0.000727 mol) in 1.00 M of
sodium hydroxide in water (2.18 mL) and methylene chloride (3.00 mL, 0.0468 mol) was added 1-
naphthalene sulfonylchloride (0.165 g, 0.000727 mol). The reaction mixture was stirred at rt
overnight, and extracted with methylene chloride. The organic layers were combined, washed with
brine, dried, and evaporated to dryness. The crude mixture was used directly in next step (203 mg,
95.87%). LCMS (M+H) 292.1.
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a liquid nedium, ointnments containing, for exanple,

up to 10 % by wei ght of the active conpound, soft and
whasod/ogesBat i N capsul es, suppositories, steril ePCT/US2007/002360
i njectabl e solutions, and sterile packaged powders. In
preparing a formul ation, the active conmpound can be
mlled to provide the appropriate particle size prior
to combining with the other ingredients. If the active
fonpound Is substantially insoluble, it can be mlled
-6 -Benp sl Deipsedigt3-yl ewsridinari-awbomissh. 1 f t he
'a@faIrMQtu@@HpDl(lndaﬁh&ny&umﬁyﬁijﬂlﬁeﬂhiln%—éh@q}@b 880k eo3z ﬁxgﬁ in methylene

m e a

. i ¢l i.ze can be adjusted by mlling to provi
corie 8501819 BbE 5 SRR BAAUPLER DY, ML 1988 B 8 e
reaction gvag stiggrbait rt 46 2rbShCMSAIVE-H)GB612. &5 thé insididobdin®rmediate. The reaction
i &4 REENES 1 dgn to extr ucr ose .
Inmu"esorbit%l?éﬁgn%%¥§$?$g@§r§ﬁg§? ﬁ%h$3§85%a?m APL iy yermight.  After
evaporatiggHe <isyiese  the regidra as dilpted gatbaasetonitje (ACCN) amhiveietiand applied on

RP-HPLEI tbig@‘&t e dmi%qﬁ’éd{é{ @lSldl%', %&F’ogls %@%%TH) 54)9? 6p Thgnfglal product was

. o] yvinyl pyrrolj dope, ce < i
be“““ﬁ%l‘%”ﬁﬁ%é# FshTRiEtY 197 PR SRSk addi ¢ | onal | y
i nclude: lubricating agents such as talc, nagnesium
Exampld} €arate, and mneral oil; wetting agents; enulsifying
and suspending agents; preserving agents such as
1-(1-naphghyisnifonyhpipecigip hyldt-bydroksmipaidies 1-cavbesyiste ng agent s;

and flavoring agents. The conpQsitd;pns of the
i nvention can be fornul at ed ggféf'to provi de qui ck,
Naf

sustai ned or del aye he active ingredi ent
after adm nistration toj the& patient by enpl oyi ng
procedures known in tke art. The conpositions can be
fornul ated in a unid=8esage form each dosage
contai ni ng from about!5 1.Q about 100 ngy, nore usually
about 10 to about t@] the active ingredient. The
term"unit dosage forDs efers to physically discrete
. n;&§ suiéable as ynLtary dosages  for human subjects
ANdCBIHTEPY HARREPE S WAAPTOGI R BRIQROHT 19ghaege for examples 1. LCMS
(M+H): gi®det ermi ned quantity of active material cal cul ated
to produce the desired therapeutic effect, in
association wth a suitable pharmaceutical excipient.
Examplethe gctive conpound can be effective over a w de

1-(1-na pﬂﬁﬁy@ﬁl@fofl?ﬁgﬁeﬁ(‘ﬁijf-ﬁ¥£§ﬁﬁ-5§’;—kjéi§tqg&u[§.tzﬁE(fac?a I'jg[b-@irboxylate
t._ It w e

pharmaceutically effective anmoun

under st ood, however, that th of the conpound
actual |l y adm ni stered. W ld. ugu y be determ ned by a
physi ci an, according to tﬁﬁ’re evant circunstances,
i ncludi ng the condi ty t oObe treated, the chosen
route of adm nistratifn, the actual conpound

adni ni stered, the age] weight, and response of the
individual'patient,[fﬁﬁ:j%jerity of the

Step 1. tert-butyl-3-hydroxy-8-azabicyclof3.2. 1 Joctane-8-carboxylate.

Step 2.

tert-Butyl 3-oxo-8-azabicyclo[3.2.1]octane-8-carboxylate (20.0 g, 0.0888 mol) was dissolved
in tetrahydrofuran (129.4 mL, 1.596 mol) and the reaction mixture was cooled to —72 °C (internal
temperature).  To the reaction mixture was added diisobutylaluminum hydride in hexane (1.0 M, 120
mL) dropwisely over 30 min, and the temperature was kept below —63 °C. The mixture was stirred at
a temperature of less than -70 °C for an additional 3.5 hours; and LCMS showed predominantly axial

alcohol. The reaction mixturq was quenched with water (2.5 mL). The cold bath was removed, and
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patient's synptons, and the |ike. For preparing solid
conpositions such as tablets, the principal active

w0 n@prregieent is m xed with a pharmaceuti cal excP@I/E81007/602360
forma solid prefornulation conposition containing a
honbgeneous m xture of a conpound of the present
i nvention. When referring to these prefornul ation
conmpositions as honngeneous the active ingredient is

typicall dIS hr oughout onposi.tion
the seactigh Tk $428 RRE0GT o Co AP DOHCHAIT J2 Bl JPaadosht G er the
temperatuge| ofthe ymnetﬁfeeeaqhvda—zm‘i(l, bulﬂfhag ecdsed. ndn sditioras 6 trdbdfetser was added

slowly anBlt ILJ f%‘?ﬁﬁg gﬁ%%%a%%anm& & 5, #rgns?é’needgg E’%‘a@‘iérg Rurka81, Id&Huted with

Into unit dosage torns
ethylaceta:!@ gePAskendtsave ”Elwntsavﬁtngocﬂlmmotafswmémmlveas agdetl tp greak up the

resulting 8RO THe Rfyels h:?er@%phﬁé?ed'éﬁgrtﬁfg hcﬁi@%u@fayérh@asp«/@sﬁgdwvlth EtOAc.
i nvention. The 'tablets or t he present

The orgapif\Jary WHECMOIRede Gaadd@v e 3@?9& W‘%‘é c%’ﬁyf&ﬂ??&ga‘e? ¢ give a white
solid. ThPIlsONd Gi&s argiRaRga thﬁweMraﬁfrﬁétmylags &Hl@nc&dma@ﬁvag& ofire product (15 g,

74.33%) Q/fx L ggglevc re]we allzoe[ndg)ég ra‘tlon M’S‘Q)gﬁ géS(pil | can

nner an o
conponent the Iatter belng in the formof an envel ope
Step 2. 8-9¥a%¥cy£zbﬁs 5 Pfa@%e-3TJ)ﬁer¥\Q11&‘r9JEp0nent S can be separ at ed

an enteric a er which serves to res

tfan §Ptmt %’é‘b"éftor%ﬁ'qzi‘@ﬂ‘fé’[%? -dlpstERs §ﬁarbﬁé¥lﬁ'iet (’tShQs §.nA@po0 mol) was
treated witR AP@OLSH ci@ideas 3 ,4-dibaat (4.00 B1, BDS rﬁin,uodea&mt@ﬁpemulb @rt) overnight.

del aye nre se.. A [ of terials can 0
Aner evepayfo delndsd B2 gy KR STt Yot s St i el Ber ol 8 S0 0800
LCMS (M-+i): ude.g a nunber of polyneric acids and m xtures of

polymeric acids with such materials as shellac, cetyl

al cohol, and cellul ose acetate. The liquid fornms in

Step 3. Iphhenthiivtrelfemmpigridie- - ot arbinscloff. 4 Hectpred epporiate.
11hf§Vc%Hltprr[H &mr@&réd%% wc@&&s% dnfog Sl o8t FoRbkAfbles 1. LCMS

oral | Ctl n incl eous sq l.utions
(M+H): 4at Fyrqdr*é\mﬁs gttt aﬂa‘sﬁa Bl PSSR I pgtion bescd
on the stadtieh hatangr ed enul sions with edible oils such as

cottonseed oil, sesanme oil, coconut oil, or peanut

oil, as well as elixirs and simlar pharnaceutica
Exampleshi cl es. Conpositions for inhalation or insufflation
1- (Z—ﬂuohpg ln"('l‘i1 l?anlyHHpgﬁﬁmaﬁgil—js H§m9§$%§bl'cﬂcl9[|3Qrﬂm%&@ﬁlbbelate

accept abl e, "aqueous or organic solyvents, or m xtures

t hereof, and powders. The Ii PHsol i d conposi tions
may contain suitable ar@acgﬁgﬁlglly accept abl e

exci pients as descrifed upﬂﬁl n sone enbodi nents, the

conposi tions are adnipj-ster@d by the oral or nasa
respiratory route for jl ocal or systemc effect.
Conpositions can be nul i zed by use of inert gases.

Nebul i zed sol utions
NO;
Step 1. I-(2-fluoro-4-nitrophenyl)piperidin-3-ol.

To a stirred solution of (3S)-piperidin-3-cl hydrochloride (2.000 g, 0.01453 mol) in N,N-
dimethylformamide (17.46 mL, 0.2256 mol) were added 1,2-difluoro-4-nitrobenzene (2'.43 g, 0.0153
mol) and potassium carbonate (5.02 g, 0.0363 mol). The stirring continued at 90 °C for 13 h. After
the reaction mixture was cooled, the mixture was diluted with EtOAc and washed with water and
brine. The organic layers were dried and concentrated in vacuo. The resultant residue was used in the

next step (3.35 g, 95%). An analytically pure sample was purified on RP-HPLC. LCMS (M+H):
241.2.
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may be breathed directly fromthe nebulizing device or
t he nebuli zing device can be attached to a face nasks
WO evr/08®83 i nterm ttent positive pressure breat PCTYS2007/002360
machi ne. Sol ution, suspension, or powder comnpositions
can be adm nistered orally or nasally from devices
whi ch deliver the fornulation in .an appropriate
manner. The anmpunt of conpound or conposition
adm nistered to a patient will vary dependi ng upon
what is being adm nistered, the purpose of the

Step 2. 1 E@Wuaﬁo&% Fz@to‘b%yl)ﬁz}é@hdtaS )M-BG@'HW)&X#cﬁalﬂbycld[éQd\[bqt,tartelf&carboxylate
state of t

O/ MEwre qule(ZD ﬁ?\hor{l)ﬂ erpté%nélu%yr{gnpendxlno{%ltag% 6' rﬁé r@bél@@@ mol) and p-
nltrophengnm@ﬁfohmaas{zmngb@omldsmmnl)smsn@uylpx@ céllcpalq(éﬁﬁ nal}. (088 mol) was
added trlaﬁ%lamme '&9%5%' eas(?O(%?%%?(ﬁ ]*h@ nﬂgtupclw&ér&m%&lﬁtfﬂt ?dr@rﬂ tHeQ concentrated

partla arrest th es% t ons of
to drynesdi Seeamesidantvap diuted b %ath ohhdimethy Hapianyge 3 apgd FrFated with (3-

endo)-8- QQ&B%Q%[@@ 1§J&@and3 §1ear§@r&916£iaé I(meelgngo b01sat esblpsandebls mL of
dgment the attending clini

methy]a‘ﬂ‘@ﬁéﬁ@ﬁh@t oY pgh gP% reagtiep H’éXtt“i’?e e@‘@h’egf o RPFRLC to give the
desired SHb&RAEEH2 tnlge 7a9g., LoRiSyu+HEnd3generihe modet twagnbetifvedhie have 35

t d t d
StcreOChetE‘BStQ'e%‘gg é‘ﬁ? cgrﬁerg“ Betmlnrﬂ?aieﬁgn ?h orm gri‘gtﬁlﬂgr?arlricrenutn : ialer °

conp05|t|ons descri bed above. These conpositions can
Exampl g sterilized by conventional sterilization

?echnlques or may be sterile filtered. g* boxvlat
1- (4~am19e+2cﬂqo«swshqeaﬂpwenﬁalcﬂ'g%ayq'rewﬁsaéa'a'§Y‘i'%'3 Zloctaine-8-carboxylate

| yophi li zed, the |yophilized ©dt i on bei ng
conbined with a sterile agueoﬁszgarrier prior to
adm ni stration. The ound preparations
typically will be between 3gand 11, nore preferably

from5 to 9 and nost p¥eferably from7 to 8. It wll
be understood that Fs f certain of the foregoing

exci pients, carriers stabilizers will result in

the formati on of pharmaCeutical salts. The therapeutic
dosage of the conpoundsHpf the present invention can

vary according to, for exanple, the particular Eg{
Ahingture o 1t-¢ qqgrﬁtnlqr@)hﬁsbyé)@lpepﬁlé 3ﬂ¥ul }é)f Ry -8- azablcyc o[3.2.1]octane-

8- carbm@ga[r{]% I t:ﬁg{] g? @?07@5& hbe (%%Quﬂdn 3 he bﬁMdd’H and hydrogenated in the

presencequégél?g i qug/ %q{gsﬁl%eléﬁg:ﬂ%ﬂlé o&;ygbo&e{) 1”5{] %\Oﬁﬁ{: tél%?ﬁal st was filtered
off, the @ftraf WA RALETaH tb ldeyniessvaan tthorsidue ara‘phmdrrh@etdbt incrgixt Step (0.274 g,
99%). &(%Pagﬁ{cg}!lyogtrr agmél@ as %%&ﬁ)@g Ibp g{PulﬁﬁﬂC aL@MW+}W 364 2. The product

osage, chem cal characterjstic
was beligedgo hawwrsmgmqurmstryynd %ﬁt@opﬁ%ﬁg—%ﬂtc@ bgged on the startlng material.
adm ni stration. For exanple, the conpounds of the

i nvention can be provided in an
Example 6

1-(2-fluoro-4-|[(isopropoxycarbonyh)amino] phenylpiperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate
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aqueous physi ol ogi cal buffer solution containing about
0.1 to about 10% w v of the conpound for parentera
wa@cdov7 084683t i on. Sone typical dose ranges are fPONMUSHOU002360

1 ng/ kg to about 1 g/kg of body weight per day. In
sonme enbodi nents, the dose range is from about 0.01

: nmg/ kg to about 100 ny/ kg of body wei ght per day. The
dosage is likely to depend on such variables as the
type and extent of progression of the di sease or

di sorder, the overall health s the particul ar
patient, the relatlve flcacy of the
compound sel ect ed, mul a t he excipient, and
its route of adntnlst on. OEffectlve doses can be

ext rapol at ed frontdpse- esponse curves derived fromin
vitro or animal node t systens. The conpounds of

the i nvention can alsc @ formulated in conbination

with one or nore additilnal active ingredients which

can include any P utical agent such as

anti-viral agents i bodi es, inmmune suppressants
antl-lnflannatory agents and the |ike. Labele

Teompotinds mi#rAssap! Met Ho@‘sa‘mﬁﬁtzﬁeprf&%lﬁwplmﬂdtﬂtﬁeﬂ -3-hydroxy-8-

azabicycIBBeﬁﬂtﬁ&taﬂM%&b@[ﬁté gio(% g@ Pl@ob@ml Iﬁsilt) Gxﬁmltmgfé dh{or{dgqo 25 mL,
ventl 0 e uporesce - e etc .
00039 mpf} 47 it BEM St Bty o Re 527 oG BEe b fsopropy

chloroforak®0(0i0084S ga P $00MEE0 hmolh Vid reactéomdmixture i was, stired at rt for 1 h, then

evaporateldqgﬂrggggylg}hgqgs aﬂ\léw L}&rf‘gl%‘le@ g&eHﬁﬂéyg%\}enthE 'd%sﬁ#:ﬁ roddlct (23 mg,
939%). LIS Grbribr t A3 bTheclproguasfwas helibesdeie teaprpﬁuﬁqreochemxstry and 3-endo

configurah6£ 04sdl BN stabthi n:&H@Nt 1 nvention includes enzyme
assays that contain such | abel ed conmpounds. The

present invention further includes
Examplei7sot opi cal | y i abel ed compounds of the i nvention. An

' a
t-c-tors SR AR bpa arpk S B B AR &, O v
azabwyc}o{i‘pl dlvetrneB-oubsylatet ed by an atom having an atomc

mass or nmass nunber different fromdgihe atom c mass or

Niia

S

mass nunber typically found i ure (i.e., naturally
occurring). Suitable j s that may be

i ncorporated in conpounds ofl the present invention

i nclude but are not ITited to 2H (also witten as D
for deuterium, 3HF(al.sQ witten as T for tritium, 1
1C, 13C, 14C, 13N, 1} 50, 170 1 SO, 18F, 35S, 360,
82Br, 75Br, 76Br, 77 1231, 1241. 1251 and 131L The
radi onucl i de that | ﬁorporated in the instant
radi o- | abel ed conpoﬁﬁas wi |l depend on the specific
application of that ®adi o-1abel ed conpound. For ‘

tp@xtmdf@efs prébaMdlubB g pREERY anh RP&s!t hoB&Mbr Example 6. LCMS
It on assays,

CO
{(M-+H): 422,
Example 8

1-(4-[(ethoxycarbonyl)amino|-2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate
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conmpounds that incorporate 3H 1 C, 82Br, 1251 , 131
35S or will generally be nost useful. For radioi magi ng

wa@ppriossss ons 1 1C, 18F, 1251, 1231, 1241, 1318CT/USB07/002360

76Br or 77Br will generally be nost useful. It is
understood that a "radio-|abel ed conpound” is a

conpound that has incorporated at [east one
radi onuclide. In sonme .enbodi nents the radi onuclide is
sel ected from 3H, 14C, 1251, 35S and 82Br. In sone

enbodi nents, the | abel ed conpo Ht he present

i nvention contain a flugre enk le. Synthetic

nmet hods for incorporatfin ‘q( ot opes and
fluorescent |abels int gamm c conpounds are are wel |

known in the art. A | ab¢l ed conmpound of the invention
(radi o-1 abel ed, f1 ubresceant - | abel ed, etc.) can be used
in a screening assay t denti fy/ eval uat e conpounds.
For exanple, a newy syithesized or identified
compound (i.e., \ﬁgﬁbound) which is | abel ed can be
evaluated for its abillity to bind a 11/3HSDl by

nonitering its concen%%atlon vari ati on when contacting

Thilg ¢pmpipand wagpigRired ustrigrroonghures arekigags tohleosk &y dxiamgle 6FDCMS

(M+H): ag@ther exanple, a test conpound (I abeled) can be
evaluated for its ability to reduce bindi ng of another
compound which is known to bind to 11/3HSD1l (i .

Exampleé$ andard conpound). Accordingly, the ability of a t est

und to ard compound for
1- (2'ﬂu°5°'qg?% igP f”g'c?%'é’n‘g'%’%ﬂg%ewlp‘@l??" “g’ Yahutaey-fo its
azabicycn|[ddilhertafet§-cirbyxyl@enver sel y, in sone other screening

assays, the standard conpound is |ablgd and test
conmpounds are unl abel ed. Accordl , the
concentration of the | conpound IS
nonitored in order to % ﬂ the conpetition between
t he standardconmpound an he est conmpound, and the
relative binding affinity of the test conpound is thus
ascertained. Kits The -nt i nvention al so includes
pharmaceutical kits us \ , for exanple, in the
treatnent or prevention of | | bHSD -associated
di seases or disor sfnbbesity, di abet es and ot her
di seases referred to herein which include one or nore
[ t I
R LAY e AU IP GBI o RTRAE B . Loms
(M-+H): 68ﬂgound of the invention. Such kits can further
include, if desired, one or nore of various

Exanllcg venti onal pharmaceutical kit conponents, such as,

1-(2-fluoro-4-[(isobutoxycarbonyl)amino]phenyl)piperidin-3-yl-3-hydroxy-8-

®/OH
SR

N

azabicyclo[3.2.1]octane-8-carboxylate

O._NH
\n/
0o

This compound was prepared using procedures analogous to those for Examples 6. LCMS
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exanpl e, containers with one or nore pharmaceutically
acceptable carriers, additional containers, etc., as
wowio/okmesss eadi | y apparent to those skilled i n PeEUS2007/002360

Instructions, either as inserts or as | abels,

i ndi cating quantities of the conmponents to be

adm ni stered, guidelines for adm nistration, and/or

gui del i nes for mixing the conponents, can al so be

included in the kit. The invention will be described
(M+H): #5834y eat er detail by way of specific exanples. The

~ follow ng exanples are offered for illustrative

EXampl‘pwposes, and are not intended to limt the invention

in any manner. Those of skill in the art will readily
1-[2-fluorede@rixepyaolidini legl)phohy o dini30al3-PRTrexE 8 AEsbivdtid}2. octane-
8-carboxyBte P& changed or nodified to yield essentially the

same results. The compounds of the Exanples were found

to be inhibitors of 11bHSD a Ohg to one or nore

of the assays provided heBeigv MPLES Exanple 1

I - (I -napht hyl sul fony})p eig’l 3-yl-piperidine-l-carb

oxylate Step | . |-(knaphtayl sul fonyl) pi peridi n~3-ol .

To a m xture of (3;»- peridi n-3-o0l hydrochl oride

(0.100 g, 0.000727 in 1.00 M of sodi um hydroxide

in water (2.18 n) a thyl ene chloride (3.00 niL

0.0468 nol) was added J1- napht hal ene sul fonyl chl ori de

(0.165 g, 0.00072701pIN. The reaction m xture was

stirred at it overnight/ and extracted wi th nethyl ene

chloride. The organic |ayers were conbined, washed

TR th Brinemigpiced, nd ei*&‘bé‘iﬂmoe%ﬂtl‘éfoﬂfrawléﬁseﬁd%éyl-3-hydrOXY-8-
azabicyclb[ 2l @okiaké-glcrboRFatd S@M.0dink Co.b000582 NGXh  SieR-diR0By i hinopyridine
(1011n95 gé%%: L%ﬁs %N%§%1ég2.l .?te 2. 1-(I =

A1 mg, B >§| BN 7 MRS IR P ] 30k O3993P s afided 4-bromo-butanoy!

chloride, (@ 80198 xwll., &t G008 raoliTht wtietutrfwas stirred at rt for 1 h, then treated with 1.00 M

= (= N l. f.on i peridi R-3; ol (30. :
of potasi 5 ARG RN 3 Vel IR P e G2 B ity Sy gty yevoraied o
dryness. {B¢ yesigig veagcrueifing N REFHOHY Itel giveritka podect (28 mE, §3%). LCMS (M+H):

432.2. Thb H88JcE JaBRklieved RERLR IR d: QBoNBRIsEY | c for
WS (MrH) 386.2. for the im ity bl o oblagiodbibed on the

starting HALAS on mi xture was then treated with piperidine

(0.0153 ni, 0.000154 nol) at rt overnight. After

! poration to dryness, the residue was diluted with
ExmmP(iggtonltrlle (AcCN) and water and applied on RP-HPLC
1-[2-fluopgydefPpao-l Iﬁ’eomslidiE*é-)rb}pbdudlpil(@@iwg;ylgzl%drow& ( M+H)
azabicycf}32 1octdiR-d-Ed1BbxyRfeduUct was

f; _OH
N

(Y
:

OYN
L/
This compound was prepared using procedures analogous to those for examples 11. LCMS

(M+H): 434.2.

Example 13
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believed to have 3S stereocheni stry based on the
starting material. Exanple 2

wo 2qoos@mpht hyl sul f onyl ) pi peri di n- 3-yl PCT/US2007/002360
4- hydr oxypi peri di ne-| -carboxyl ate This conpound was
prepared using procedures anal ogous to those for

exanples 1. LCVS (MtH): 419.2. Exanple 3

| - (1 -napht hyl sul fonyl) pi peri di n-3-yl - 3- hydr oxy- 8- azabi
cycto[ 3. 2. 1Joct ane- 8- car boxyl ate Step 1.

tert-butyl - 3-hydroxy-8-azabi cycto[3. 2.

| Joct aneS- car boxyl at e. oBuin

3- 0x0- 8- azabi cycl of 3. Zgﬁ/cta e- 8-carboxylate (20.0 g,
0.0888 nol) was dissol in @etrahydrofuran (129.4
m., 1.596 nol) and tpe rleaction m xture was cooled to
-72 0C (internal tenpe ire). To the reaction m xture
was added dsobutyl alu : hydride in hexane ( 1.0 M
120 nlL) dropw sely over i\‘o mn, and the tenperature
was kept bel ow -63 C T ni xture was stirred at a

1—(4—cyat1e-msﬂaroabplieayl)fnpleﬁaﬁl—:%—hﬂﬁper_ﬂina@-cﬁlﬂiox@fhtaddi tional 3.5

Step 1. 3¢ 2 redoninantly axial al cohol.
ep ?‘ﬁ}é; ﬁ r}ng l@(etrhfnw\xégenzonéml?ed with water (2.5 nl).

A enigirey b%t 6 Shaireridinsvad, hydwdhlheder e6&®td omem &OUHKE6 wasl), 3,4-

difluoroMRESHRE 1 &e: 73Q1g0@700m ﬂQl‘j em&‘@%@aﬁsugrg c’érﬂ&ate% ﬁagdﬁgmog mol) in
Af ter theé%&sngerature of m xture reached

NoN-dimgipprg B Rt Vsies iS1C pireevadergiseehing it
water, the InOfuye @astextriced eab BtOAC. mhxtohg’aﬁlcvl@@rs\/\ﬁér&'ﬁﬂmb&e@ v@i@ned with water,
and dil

o, 4605 " RO HR RSk 3RS M M i o
92%). LﬁéMtSa(%ﬁPDhﬁMa?rltrate was added to break up the resulting

emul sion/gel. The layers were separated and the

gueous | ayer was washed with Et QAc. The organic
Step 2. 1 (Braeno-Anr e oplsivnl piaeridips vbaiperidiss RaZRoayee £ | t er ed,

ahd mianee ot B&h%@o-ﬁ@&ﬁ&d&@xﬁnﬁ@biﬂinel §@ﬂ)dng®mm €S l'n% W@§0136 mol)

fro t hyl ene chloride to give
and poifiEhd chlpfibrmalts .2 e DAY S Brin s Stser cbloge o SRee 0.00878
mol) waarddsidiviethyhurigu (mﬂimanLMcl@B’HM) MturStm irred at rt for 1 h

(LCMS @%f‘ﬁ'éqylfldggtgd gxe f!x‘;na Slli & e%ar%l n%%m OCh ate
oxy aza I cycC ne 8- carbo

?@fhat@u{tms ne;xglre 929856d pk)dina ) 9208 amled) (WO?-W tmpllr Bgemaction was

stirred aCR IO 2 HEthER e&apﬁrﬂé&%%ﬂﬁxeeé TR0 MicdB2v R dihdeadbic! 9%1 and AcCN and

overni ht. After evaporation
then pur&fe@"’ 0&135 ﬁ"ﬁé/‘ F%%Uﬁt?enacs PEogpet «%égn%gﬁéé‘@d FJP%% ﬂ‘gi“rfh 332.2. The

product wapdteligtedpo hadv@. 3B Pere@BerBiBEY based on the starting material.

Example 14
1-(4-cyano-2-fluorophenyl)piperidin-3-yl-4-hydroxypiperidine-1-carboxylate

OH
QO\Q/O

F\©
CN

This compound was prepared using procedures analogous to those for Example 13. LCMS
(M-+H)L 348.2.
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LCVB (M+H): 128.2. Step 3.
| - (I -napht hyl sul fonyl ) pi peri di n-3-yl - 3- hydr oxy- 8- azab
weyahog®s2. 1] oct ane- 8- car boxy! ate. Thi s conpouPdI/Ma=07/002360
prepared using procedures anal ogous to those for
exanples 1. LCMS (M+H): 445.2. The product was
beli eved to have 3S stereochem stry and 3-endo
configuration based on the starting material. Exanple
4
| - (2-fluoro-4-nitrophenyl)piperidin-3-yl-3-hydroxy-8-a
Examplezisbi cycl of 3. 2. 1] oct ane- 8- carboxyl ate Step | .
RL054: it heny. i diin
1-Go-eyalot B oRER R G UT BPOB S i slof 4 1ogiaRe - coppysviace
g, O. 01453 mol) in N, hUlneth E:E;nﬂﬁ1de (17.46 ni,
0. 2256 nol) were added I, ro-4 nltrobenzene
(2.43 g, 0.0153 nol) um car bonate (5.02 g,
0.0363 nol ). The sti r| qpntlnued at 90 C for 13 h.
After the reaction mX ure was cool ed, the m xture was
diluted with Et OAd~g ashed with water and brine
The organic | ayers dried and concentrated in

vacuo. The resultant Tesi due was used in the next step
(3 35 g, 95% . An anat&tically pure sanpl e was

241.2..St e b
0y TR R AR D B3 PR, Bl s

@A+H)3V6F3 2. 1] oct ane- 8- car boxyl at e To a n1xture of
| - (2-fluoro-4-nitrophenyl)piperidin-3-ol (300.0 ng,

E 0. 001249 nol) and pnitrophenyl chloroformate (277 ny,
xampled600137 nol) in nethyl ene chioride (5.16 ni, 0.0804
1-(4-[(cyme)xymamadx)laﬂ.xﬁ;[-'zatdmyla;amhmpibfki&az-ﬂts-h%h169,355 nmol ) .

. iLrred at rt for 2 h, then
azab'cyci:gg%dgﬂw:qragf ecfafooxdlat%ess. The residue was diluted with

5 nmL of dlmﬂthoan(m ( DMF Otreated with (3-
endo) - 8- azabi cycl o 3. 2. 1]og;an 3-)dl hydrochl ori de
(0.245 g, 0.00150 nol OWS cof triethylam ne

(TEA) at rt overnight! T e reaction m xture was
applied on RP-HPLC to d“ve the desired product (362
ny, 74% . LCVS (M+H: .2. The product was believed

to have 3S stereochem y and 3-endo configuration
based on the sta g terials. Exanple 5
| - (4-am no-2-fl -o-- ) pi peridin-3-yl -3-hydroxy-8-a

zabi cydo[ 3. 2. 1]octane 8- car boxyl ate

To a mixture of 1-(4-amino-2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-
azabicyclo[3.2.1]Joctane-8-carboxylate (20.0 mg, 0.0000550 mol) in methylene chloride (0.50 mL,
0.0078 mol) was added 4-dimethylaminopyridine (10.08 mg, 8.255E-5 mol), followed by
cyclohexanecarbonyl chloride (9.35 L, 0.0000688 mol). The reaction was stirred at rt for 1 h then
evaporated to dryness. The residue was diluted with MeOH and treated with 1 N LiOH at rt overnight
3 days. The resulting mixture was purified on RP-HPLC to give the desired product (18 mg, 69%).

LCMS (M+H): 474.3.
Example 17

1-(4-[(cyclopentylcarbonyl)amino]-2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate
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A m xture of

| - (2-fluoro-4-nitrophenyl)pi peridin-3-yl -3-hydroxy-8-a
waQ aw7oyeBd[ 3. 2. 1] oct ane- 8- car boxyl ate (0. 300 BCT/US2007/002360

0. 000762 nol) (see Ex. 4) in 5 nL of MeOH was

hydr ogenated in the presence of 30 ng of 10% PaVC,

under a ball oon of hydrogen overnight. After the

catalyst was filtered off, the filtrate was

concentrated to dryness and the resi due was used

directly in next step (0.274 g, QHANn analytically

pure sanpl e was obtai ned by RPrjﬁi? LCVS (M+H)

364. 2. The product wa b have 3S

stereochem stry and 3- cmnflguratlon based on the

starting material. Exanple 6

| - CZ-f | uor o”- Ki sopr opgxyc

S-yl - -hydroxy- Sazabi d D[

3.2.1] octane-8-c at eTo a m xture of

| - (4-am no-2-fiuo M¥H) pi peri di n- 3-yl - 3- hydr oxy- 8-

azabi cycl o[ 3. 2. 1] oct afie- 8- car boxyl ate (20.0 ny,

0. 0000552 nol) in nethylene chloride (0.25 nm, 0.0039

"Hos Jonppeynd wavrenargusinafrogddics ananadnotitidee ifor Bxatple 16. LCMS
(M+H): 46088277 m.), followed by isopropyl chloroformate

(0.00845 g, 0.0000690 nol). The reaction m xture was

stirred at rt for 1 h, then evaporated to dryness. The
Examplé¢ B6i due was purified on RP-HPLC to give the desired

duct (23 0 The roduct
Lm’my\%’@ “@’gﬁﬁféf{,“ggg‘?lgmié\-,@éugrg g “éfs)&?é 'g}ﬂ'g'l?’ 'r'i’hﬁﬁ‘a’xﬁ‘ &endo
azabicydelBRilgentaneiHerrbagdakteon the starting materials. Exanpl e
7

I-(2-f|uoro-4-[(nethoxycarbony ﬁ%ﬁphenyl)piperidin

- 3-yl - 3- hydr oxy- 8-
azabi cycl o[ 3. 2. 1] oct aca\ffboxyl ate This conmpound
FO

was prepared using pro ur e¥ anal ogous to those for
BmmﬂeG.L@B(Mﬁ:4222 Exanpl e 8

| - (4-[(ethoxycarbonyl ) nojl - 2- f | uor ophenyl ) pi peri di n-
3-yl - 3- hydroxy- 8-
azabi cycl o[ 3. 2. 1] (- carboxyl at eThi s conpound was
prepared using procedgres anal ogous to those for
Exanple 6. LCVMS (MtH)O 436. 3. Exanple 9

This compound was prepared using procedures analogous to those for Example 16. LCMS
(M+H): 446.3.

Example 19
1-(4-|(cyclopropylcarbonyl)amino]-2-fluorophenylpiperidin-3-yl-3-hydroxy-8-

o

N

A\”/NH
O]

This compound was prepared using procedures analogous to those for Example 16. LCMS

azabicyclo[3.2.1]octane-8-carboxylate
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| -(2-fluoro-4-
1( propoxycar bonyl ) am noj phenyl ) pi peri di n- 3-yl - 3- hy
waelc@ys®ws3 azabi cycl o (3. 2. 1] oet ane- 8- car boxyl B BUII0F002360
conmpound was prepared using procedures anal ogous to
those for Example 6. LCMS (M+H): 450.3. Exanple 10
I-CZ-fIuoro-AKisobutoxycarbonyCaninojphenpriperidin-S
-yI S- hydr oxy- Sazabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl at e
MAH s conpound was prepared using procedures anal ogous
( )fﬁzﬁhose for Exanples 6. LCMS(MtH): 464.3. Exanple 11
| -fZ-fluoro-~Z-oxopyrrolidin-I-yOQphenyll piperidin-S-vyl
Emampm§?P¥?L?éyéf-azablcycIoIS Z.l 1l octane- 8-carboxylate To
1-{4-(cy tlogentamrrcaboRy Ao pTiroyd-h Pe3@r-bigéridid-3 1= p’ipé?y’cdﬁélméaﬁmxyxate
azaf ai cycl o[ 3. 2. 1] oct ane- 8- car boxylate (20.0 ng,
0. 0000552 nol) and 4-di net hyl am opyrldlne (10. 11 ny,
8.277E-5 nol) in tetrah NO-51 nL, 0.0062 nol)
was added 4-brono-but angyl jchl gride, (0.00798 ni,
0. 0000690 nol). The m xtufye was stirred at rt for 1 h,
then treated with 1. 06 pot assium tert-butoxide in
tetrahydrofuran (THF) (0 1 n) at rt for 2 h, then
evaporated to dryn e r esi due was purified on
RP-HPLC to give chj;h%?”“ (20 ny, 83% . LCVS ( MtH)
432.2. The product was Jelieved to have 3S

5 stereocheni stry and 3-e®do configurati on based on the
BHi@Edn RYnBVRE prlepdrsd udmeAiBtRu ks analogous to those for Example 16. LCMS
CM+H)Lrﬂ£ fluoro-4-(2-oxo-1, 3-o0xazo-idin-3-yl)phenyl]piperi
3-yl - 3- hydr oxy- 8- azab|cyc'o|3 2.1]octa
pe- 8- car boxyl ate This conpound was prepared using
EMQH“ﬂpipcedures anal ogous to those for exanples 11. LCMS
. 434.2. Exanple
10 1@ cya&‘%l-’-ﬁ(%ﬂevanbewlxpﬁmwapﬁﬂhyip)epMpwl-ehrheﬁqzytle

pi peri di ne-1-car boxyl ate
o k]
g\n/
N o)

CN
Step 1. 3,5-difluoro-4-~3-hydroxypiperidin-1-yljbenzonitrile.

A mixture of (3S)-piperidin-3-01 hydrochloride (68.5 mg, 0.000498 mol), 3,4,5-
trifluorobenzonitrile (86.0 mg, 0.000547 mol) and potassium carbonate (172 mg, 0.00124 mol) in

15 N,N-dimethylformamide (2.4 mL, 0.031 mol) was heated at 120 °C overnight. After quenching with

water, the mixture was extracted with EtOAc. The organic layers were combined, washed with water,

brine, dried, and evaporated to dry. The crude residue was used directly in next step (110 mg, 93%).
LCMS (M+H): 239.2.

20 Step 2. I-(4-cyano-2,6-difl uorophenyl)piperidin-3-yl piperidine-1-carboxylate.

To a mixture of 3,5-difluoro-4-[3-hydroxypiperidin-1-yl]benzonitrile (32.4 mg, 0.000136
mol) and p-nitrophenyl chloroformate (30.2 mg, 0.000150 mol) in methylene chloride (0.562 mL,
0.00878 mol) was added tricthylamine (0.0570 mL, 0.000409 mol). The mixture was stirred at rt for

1 h. To the resulting mixture was added piperidine (0.0202 ml, 0.000204 mol)‘. The reaction was

25 stirred at rt for 2 h, then evaporated to dryness. The residue was diluted with water and AcCN and
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Step I.
3-fluoro-4-[3-hydroxypi peridin-|-yl]benzonitrile. A
worRoor08wsdf (3S) - pi peri di n-3-0l hydrochl ori de PEDUS200002360
0. 000436 nol), 3,4- difluorobenzonitrile (66.7 ng,
0. 000480 nol) and potassi um carbonate (151 ng, 0.00109
mol) in N, N-dinethylfoppamde (2.1 ni, 0.027 nol) was
heated at 120 OC overnight. After quenching with
. .water, the mxture was extracted with Et OAc. The

purified gp REHIRLE 49 give thgedesirebprofiirs €32 Meistde)- WOMS @dtE):,350.2. The product

was beliblell BEhave 35 tbreRREMIGVAPRE DS £lle bianBE YRESS; The crude
residue was used directly in next step (88 ng. 92%.
LCMS (MtH): 221.2. Step 2.

Exampl¢ 2% 4- cyano- 2- f | uor ophenyl ) pi peri di n- 3-yl pi peri di ne-1-c

A 1 Xt Yr f c L

S oS RNE ens Sl ST Bl crowpineriinesmbeyae 30, o
ng, 0.000136 nol) and p-nitro PHchl or of or mat e
(30.2 ng, 0.000150 nol i@ nquhylene chloride (0.562
n, 0.00878 nol) wasgadded i yl am ne (0.0570 ni,
0. 000409 nol). The Ure pas stirred at it for 1 h
(LCMS (M+H) 386.1 indicated the formati on of the
carbonat e i nt er medfa To the resulting m xture was
added pi peridine (0. nm., 0.000204 nol). The
reaction was stirred af it for 2 h, then evaporated to
dryness. The residue wW$ diluted with water and AcCN

e vy . cired
ety b et TipRutech Ry k)RR SR 41 Loves
(M+H): $0<-bel i eved to have 3S st ereochem stry based on the
starting material. Exanple 14
| -{4-cyano-2-fl uorophenyl) pi peri di n-3-yl - 4- hydr oxypi pe
10 Exampl??%ine-l-carboxylate Thi s conmpound was prepared using
1-(4-cyape-2 Satitin@s phosa ) piourRlif-0-y1-3 a6/dr 6>918-adig e [3181]obelVE8-carboxylate
(MtH) L 348. 2. Exanpl e 15 1-(4-cyanob -flu
or ophcnyl ) pi pcridi n- 3-yl - 3-hy -8-azabi eycl o
[3.2.1] octane-8-carbqg Late s conpound was
prepared using procedurgs amal ogous to those for
Exanpl e 13. LCMB ( M+RjN~37492. Exanple 16
| - (4-[ (cycl ohexyl carbgayl }am no] - 2-f | uor ophenyl ) pi peri
di n- 3-yl - 3- hydr oxy- 8

CN
This compound was prepared using procedures analogous to those for Example 21. LCMS
(M+H): 392.2.
15
Example 24
1-(4-cyano-2-fluorophenyl)piperidin-3-yl-3-hydroxy-9-azabicyclo[3.3.1}Jnonane-9-carboxylate

OH
o KL
T
N

F.

CN
Step 1. 9-benzyl-9-azabicyclo[3.3.1]nonan-3-one.
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35

azabicyclo [3.2.1 Joctane-8-carboxylate To a m xture
of
wo 204089880 0- 2- f | uor ophenyl ) pi peri di n- 3-yl - 3- hyPeDK$2087/002360
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate (20.0 ng,
0. 0000550 nmol ) in nethylene chloride (0.50 nmi, 0.0078
nol ) was added 4-di net hyl am nopyri di ne (10. 08 ny,
8. 255E-5 nol ), followed by cycl ohexanecar bonyl
chloride (9.35 nL, 0.0000688 nol). The reaction was
Iskpeqiengdigarbexylicopcig GOOhen0ddhmthtes addedirg rreselutioThef glutaric

dihydridd’ @8 |6C§J© ?M@Sndi) InUk 86 (Botd) %%@Qﬂzﬂaﬁufer@af&ﬂlto%& tBS]d\é lg. £ mol) in
ver e r.es m X

water (18t R G 5 ¥ Bt R SRRt 0 {40 disolved

in water (194 nB9 %P1 ndOMB OfMbiHpdiudhibeidte) Irxtadake talthe reaction mixture. The mixture

was st1rre!d fg Iﬂ étqy%dotﬁgg}oﬁ ;/1 ] L%@/ Q%I 2‘\%@ ]thgreFJ:tF)or 3 E_l Xrlag edeusted topH 2

perid azabl cy C
with 10"/1] H@i arbthgn @@FWM@P@WS( Aoy wmsema®m¢ce@ pis b regth sodium

blcarboneﬂé Qﬁﬁé%%%cggd gﬁﬁ Iérxfég%etcﬁlohaé’@% 3R X &APL&ndifed (Irr% extracts were

dried angy evewrétfwcglbm prie afa%msseawhﬁb e taker R Bteé APE) QP peP enl). The
ether soliitfon3wasl codedtyrdte@Xy h8H volume and the desired product crushed out as pale yellow

Som&mz% 95§M%}9k§4§g&lﬁ95§89 8- car boxyl ate This conpound

proCedur es anal ogous to those for
Exarrpl e 16. LCVB (M+H): 446. 3. Exanple 19

Step 2. 9 5&%%9!&2/&%%%[9@%]9@&9%%' ) ami no] - 2- f | uor ophenyl ) pi per
di n- 3- r ox

ng%lsfse%}oa[%f léhlfybéfrawr@%?%k%ﬁ e PiH0doX srebon iy ether (18.0

mL, 0. 17\Nar$olpfvw3aff6deﬂi,a gzl:;./]éxﬁgn BF Qibeﬁbyf-%za’bﬂ@rl:@g})}l$]nb@ar£h@§£((fm g, 0.00108
. a e. .

ot in o ARG i AR Y B oAREHER A PR B ARYE S o s he

reaction infxtige yas popled iadi ties- ¢xcearrbapeytl wdsedetbingosed iy dbin elddigesr of 0.1 mL of

water, 0. E’rrﬁﬁnp%'%el‘wl?\*a[’a@i Q{lc? Q)%E&ﬁieéf ggt%l %qgéég‘snge?y t’ﬂ%sgnjt&)ljé was stirred at rt

overnight, filtered, dried and evaporated to dryness (219 mg, 87.54%). LCMS (M+H): 232.2.

Step 3. 9-azabicyclo[3.3.1]nonan-3-ol acetate (salt).

A mixture of 9-benzyl-9-azabicyclo[3.3.1]nonan-3-0l (0.220 g, 0.000951 mol) in acetic acid
(5.00 mL, 0.0879 mol) was hydrogenated in the presence of 10% Pd/C, under balloon pressure of
hydrogen, overnight. After the catalyst was filtered off, the filtrate was concentrated to dryness and
the residue was used directly in next step (190 mg, 99.27%). LCMS (M+H): 142.2,

Step 4. 1-(4-cyano-2-fluorophenyl)piperidin-3-yl-3-hydroxy-9-azabicyclof3.3. 1] nonane-9-
carboxylate.

To a mixture of 9-azabicyclo[3.3.1]nonan-3-0l acetate (HCI salt) (15.7 mg, 0.0000778 mol)
and triethylamine (0.0326 mL, 0.000234 mol) was added 1-(4-cyano-2-fluorophenyl)piperidin-3-y! 4-
nitrophenyl carbonate (30.0 mg, 0.0000778 mol) in methylene chloride (0.60 mL, 0.0094 mol). The
reaction mixture was stirred at rt overnight, then concentrated to dryness. The residue was diluted
with water and AcCN and purified on RP-HPLC (26 mg, 87%). LCMS: (M+H) 388.2. The product

was belicved to have 38 stereochemistry and 3-endo configuration based on the starting materials.

Example 25
1-(2,4-difluorophenyl)piperidin-3-yl-piperidine-1-carboxylate
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Exanple 21 | - -cyano-
-di fl uor ophenyt ypi peri di n-S-yl - pi peri di ne-1-carboxyl at
W@ 207089683 PCT/US2007/002360

3, 5-di fl uoro-4-[3-hydroxypi peridin-I-yl]benzonitrile.

A m xture of (3S)-piperidin-3-ol hydrochloride (68.5

ng, 0.000498 nol), 3,4,5- trifluorobenzonitrile (86.0

ng, 0.000547 nol) and potassi um carbonate (172 ng,

0.00124 rmol) in N,N-dirnethylforrnamde (2.4 nL, 0.031

nol ) was heated at 120 OC overnighy. After quenching

with water, the m xtur Nacted wwth Et OAc. The

organic | ayers were cdnbiﬁed, washed with water,

brine, dried, and evap ted Qo dry. The crude residue

was used directly irne step ( 110 ng, 93% . LCMS

(M+H) . 239.2. Step 2. -cyano-2,6-di b

uor ophenyl ) pi peri di n- pi peri di ne- 1-carboxyl ate.

To a m xture of £

3, 5-di fl uoro-4-[ 3- hydroxypi peridin-1-yl]benzonitrile
Step 1. 1¢(37-dif lupyorhem@peed@ind} and p- nitrophenyl

h o . - i [P
SIS L 19, OIS T o0 i

. 0878 r Wwas :

fodobenzepg O Yy (i OrH94@ meB 7 eprRer(D eﬂdeﬂyd?iﬁbm&o@-9<?07i*ﬁ@olhpmaea*@n phosphate

(3.08 g, vaBAsSholl, r2ad lat-etliztéleﬂiﬁf ((olslb.mIIa».mhe rﬂo@sulltﬁdwuolnt%i&hﬁg, 0.0796 mol)
i peridin 0..0202_ nl . 000204 nol). The

was heat?@%c@gﬁdl\}\rgffpgi“ioﬁnegma mf%s‘?%‘rg r?cﬁ?n ’éﬁree‘%?p%ﬁraé"fje"ﬂtht yater, and

then extrhcipdewish EfBécr @8¢ duganivadnydis| were deomibiredwartagitedawith Aefoh| dried and

@Cp i Cf é.e é) ) _ . i t i . 2
cropor O L S ol NS, Al RO Blhffons

0"33 6 ﬁ%. LCVS
mg, 69%9.d- (4% EM38):ldreocheni stry based on the starting
material. Exanple 22

| - (4:gyang-2, 6-difluorophenyl)piperidin-3-yl-4-1iydrox
Step 2. Iifé'i(‘iﬁié/g%ﬂ‘fpz‘gwil)fé'”ﬁ’g@i Y é)é?%er *f'%"leé)[2 ﬁ‘gg’b‘é’gﬁﬁﬂ was prepar ed
Trs & mgxtprecfad(Zrediflanmabba@lpiptridii-es 4E ®megERA0PI 88 Roll in methylene
. ; le. 23 .
1 ; : s
chiride (5D 05 00157800y RGP RGPy ebraiomas 454 mp 0025 mob
followed. tgr. wiethiylamyrd @[ @82 ml.0be®WAEI Sodar Brsxyhdios Wisi timedmpoUod?2 b, and
LCMS sHeed SRR AHY $Nde %ﬁ&egﬁuﬁﬁ%a@aa&ag GiS rLRiiblORE 1h treated with
L ,Exgngle 2 1. LCVMS (MrH):" 392. 2. Exanple 24 ]
piperidine (0.0278 mL, 0.000281 mol) at 1t ovemight. After evaporating to dryness, the residue was
diluted with AcCN and water and purified on RP-HPLC to give the desired product (52 mg, 85%).
LCMS (M+H): 325.2. The product was believed to have 3S stereochemistry based on the starting

material.

Example 26
1-(2,4-diflaorophenyl)piperidin-3-yl-4-hydroxypiperidine-1-carboxylate

'/\)/OH
oy
F

F

This compound was prepared using procedures analogous to those for Example 25. LCMS
(M+H): 341.2.
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| - (4-cyano- 2-fl uor ophenyl) pi
reridin-3-yl-3-hydroxy-9-azabi cycl o[ 3. 3. 11nonane- 9- car
wWhoooylostee3 St ep 1. PCT/US2007/002360

9- benz) >l - 9- azabi cycl o[ 3. 3. 1Jnonan- 3-one. 1, 3- Acet oned
carboxylic acid (50.0 g, 0.342 nol) was added to a
solution of glutaric dihydride (68.6 g, 0.342 nol) in
wat er (50% and benzyl am ne hydrochloride (58.9 g,
0.410 nol) in water (146 nL, 8.1 1 nol) at 0 OC, after
whi ch a solution of sodiumacetate ( 11 g, 0.14 nol)

Exampiéd-psol ved in water ( 114 nl, 6.31 nmol) (10% of sodium
acetate) was added to the reaction njxtur

1-2.4-difipgrapheaspipestdinp ol 3rydreny-Spzabicygiols ¢- Mé’ﬁ‘arls'}'%fh*”‘afate

50 0C. After this the reactio oure was adjusted to
pH 2 with 10% HC and then wash wth ether (3 x 200
m); it was then adj % wi th sodi um

bi carbonate and extractgd wsth net hyl ene chloride (3 x
200 nmL). The conbi nedMrganic extracts were dried and
evaporated to giveF e orange paste, which was
taken up in hot ethe 0 x 150 nm.). The ether
solution was concentrated to half volune and the
desired product crushed out as pale ye||OMISO|id (62.3

0
"ghlsg(?fa%u}lé bas BPore Eﬂ"g%%w%ﬁ QT? SpiERRR: 5 hpse ForFrgmple 25. LCMS
(M+H): séispensi on of |ithiumtetrahydroal umnate (98.5 ny,
0.00260 nol) in dry ether (18.0 nL, 0.171 nol) was
added .a solution of
Exampl®28enzyl - 9- azabi cycl o[ 3. 3. 1] nonan- 3-one (0.248 g,
LASL h i8R SEabi $.89 1094 heloRakRiylate
-4 d&%ﬁ%g?@ﬁ&eﬁ&;@ff\ﬁ{( ycvivlivtﬁjbwgt ir rléyr?mf or : 2 h. After Y
this the reaction m xture was I and the excess
reagent was deconposed.by d hen ition of 0.1 nL of
water, 0.1 nL of 15%NaCQA aid 073 nL of water,
successively. The m xtyre Wl stirred at it overnlght
filtered, dried an ev-porated to dryness (219 ng,
87.54% . LCM5S (Mt 2 2. Step 3. 9-azabicycl of 3.
3. 1] nonan- 3-ol acet & salt). -A mxture of
9- benzyl - 9- azabi cycl o 8. 3. 1] nonan- 3-ol (0. 220 g,
0.000951 nol) in aceti€& acid (5.00 nL, 0.0879 nol) was
Y@ roaenatiachs prephie ufihg pRBeRrafandI086uPHs GosdbtBtample 25. LCMS
gglloon pressure of hydrogen, overnight. After the
(M+H): 51yst was filtered off, the filtrate was
concentrated to dryness and the resi due was used
ectly in next step (190 ny, 99.27%. LCVS (M+H):
exampf] 295001 % G
~(2-ﬂupr%&nwl@ﬁ@bezwﬂpwewe'p'h-’eﬁmwﬁ@ﬁ1o<iaﬁb%*-‘/§r‘1‘e3 hydr oxy- 9- a
zabi cycl o[ 3. 3. 1] nonane- 9- carbo%itite

(Nj/o\[or N

Step 1. 1-(2-fluoro-4-methylphenyl)piperidin-3-ol.

A mixture of (3S)-piperidin-3-ol hydrochloride (0.50 g, 0.0036 mol), 2-fluoro-1-iodo-4-
methylbenzene (1.03 g, 0.00436 mol), copper(l) iodide (140 mg, 0.00073 mol), potassium phosphate
(3.08 g, 0.0145 mol), and 1,2-ethanediol (0.810 mL, 0.0145 mol) in 1-butanol (7.28 mL, 0.0796 mol)
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To a m xture of 9-azabicycl o[ 3. 3. 1] nonan-3-0l acetate
(HA salt) (15.7 ng, 0.0000778 nol) and triethylam ne
W@ 0000828831, 0.000234 nol) was added PCT/US2007/002360
| - (4-cyano- 2-fl uorophenyl) pi peri din-3-yl 4-
ni trophenyl carbonate (30.0 ng, 0.0000778 nol) in
nmet hyl ene chloride (0.60 ni,70.0094 nol). The reaction
m xture was stirred at it overnight, |hen concentrated
to dryness. The residue was diluted with water and
was heapeday 19 Cp‘mdﬁtf nirdgeorfoRP-nkBLsC The Geadtion ﬁ‘ﬁ&ﬁre waEMRated Mit) water, and

then ex&g&e@ witt @ OAO g of@:ﬁleb}g%rcon%e c%mlg{ne shed pith, bripe, dried and

tereochem stry and 3 ura “hESed
"V‘"‘P"raéefiatf’t ’ﬁ‘besﬁajfhérrF%‘F@ WP diregtly in Pnext step (519 mg, 69%). LCMS (M+H):
210.2. |- (2, 4-di fl uorophenyl) pi peri di
p- 3-yl -pi peridine-|-carboxylateStep 1.
| -(2,4-difluorophenyl)piperidin-3-ol. A mxture of
Step 2. [-GSfuqup gorettilphedyiipdniptr-0ghb perdige-{ Qa/3xaze0. 0036

‘TQ' 3 ’mixtu':)’e %'ff - Zufl‘?%o dcl)-g-m fi ben &geerd:érg% %iﬁ% mg, 8000191 mol) in
methyleb%tc @da é hodphab-81373 n@@ yas 01(@@:145 nmdp)xﬁnﬁmﬂlloroformate (46.2 mg,
0. 000229 rﬁol?tﬂaﬁ&eéh Ebl tr(e%ygallgngk@ 0’@ Oxilxﬂ5o 6@(1)5)7 rg%é %E rea% ion mixture was

heat ed

sirred o hi't ﬁgaagﬁ a?‘ngﬁlSrﬁhQWP 7SS ot the ﬁormsmrmtrg msrophenyl carbonate).
The rea¢ticpamedurai s tht @aiedanith bipendiax (0.oe846d 1.0 bboAst Ay a B vernight.

h
After cVB5ARY & BUES Snd Bl ué:\gvggsjl I S S@ge? [a'gcggunf%'ondw-ﬂmc
to give the desieq yrqdnct f&lmg §ﬂ‘ép LGN B @Mit-HD 1211 FPe IThe pr ddubto@dsi beisSved to have 3S

stercocht@@y Mhsed @8 e stdefid\EnbiMd) - 214. 2. Step 2.
| - (2, 4-di f | uor ophenyl ) pi peri di n- 3-yl pi peri di ne-1-carbo

xylate. To a m xture of
Examplg 302, 4- difluorophenyl)piperidin 3-ol (40.0 ny

hl oride (0.800 nm, 0.0125

1- (Z—ﬂucpro-tgzgljeﬁlgflp %l&plBer% mﬁ-ow‘ 6?%&,}@?@06&@& 4 Ny,

0. 000225 nol ), follomed by tri Cairi ne (0.0784 ni,

0. 000563 nol ). The reacti s stirred at rt for 2 h,

and LCM5 showed 379. i:??féﬁzg‘ he p-nitrophenyl

carbonate). The reac then treated with

pi peridine (0.0278 ni,\0.000281 nol) at rt overnight.

After evaporating ness, the residue was dil uted

with AcCN and water g purified on RP-HPLC to give

the desired product (5¢ ng, 85%. LCVMS (M+H): 325. 2.

The product was believed to have 3S stereochem stry

Tids eshngonntt has plepdréd MghgBb&saLak an#&@qp{oe(hgs@ for Example 29. LCMS

(M-+H): 337.2.

Example 31
1—(2—ﬂuor0-4—methylphenyl)piperidin-3~y1-3-hydroxy-B-azabicyclo[3.2.1]octane-S—carboxylate

OH
Qof@f

‘This compound was prepared using procedures analogous to those for Example 29 LCMS
(M-+H): 363.2.
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| - (2, 4-difluorophenyl) pi peridin-3-yl-4-hydroxypi peridi
ne-| - carboxylate This conpound was prepared using
w@e@cesheses anal ogous to those for Exanpl e 25.PCITNR007/002360

(MrH) . 341. 2. Exanpl e 27

| - (2, 4-difluorophenyl) pi peridin-3-yl -3-hydroxy-8-azab

cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate This conpound was

prepared using procedures anal ogous to those for

Exanpl e 25. LCMS (MtH): 367.2. Exanple 28

| - (2, 4-difluorophenyl) pi peridin-3-yl -3-hydroxy-9-azab
Exmnpw%»clo|33 1] nonane- 9- car boxyl ate Thi s conpound was

prepared using procedures anal ogous to fhose

fo
-(Z-ﬂuoExamﬂtbylesenynmvsﬂf'mﬁqy'ﬁégﬁmzy- Rispeobe- Hifonarie-9-carboxylate
| - (2-fluoro-4-nethyl phcnyl) pi | dbiR- 3-yl - pi peridi ne-
-carboxyl ate Step 1.
| - (2-fluoro-4-nethyl ' idin-3-o0l. A mxture

of (3S)-piperidin-3-igl hydrgchl oride (0.50 g, 0.0036
mol ), 2-fluoro-I|-iodo®- nethyl benzene (1.03 g,

0. 00436 nol), cop i odi de (140 ng, 0.00073 nol),
pot assi um phosphat e 8 g, 0.0145 nol), and
1, 2- et hanedi ol (0.81 , 0.0145 nol) in 1-butano

(7.28 nL, 0.0796 nol )was heated at 100 OC under
£ for\M&mple 29. LCMS
FULLPIE0S B Gl PR ETEAROT A R iREple 201
(M+H): B’gani ¢ | ayers were conbi ned, washed with brine, dried
and evaporated to dryness. The residue was used
directly in next step (519 ng, 69% . LCMS (M+H):
Exampleddy 2 Step 2.
1-(3-methy-2anftr e binl 2470pipeFighe Buyl-3 piyg ey el-mraBicy tlo [Fi ZpHPFféP?T&
b Qarboxylate To a m xture of
car(“yP‘iZ f1 uor o- 4- nethylphenyl)plper|d|n 3-ol (40.0 ny,
0.000191 nol) in methylene c @H(0.815 mL, 0.0127
nol ) was added p-nitrq he ‘th§;rofornate (46. 2 ng,
0. 000229 nol), follo hyl am ne (0.0799 ni,
0. 000573 nol). The r |on3n1xture was stirred at rt
for 2 h, and LCVMS sho 375.2 (M+H, for the
corresponding r-nit enyl carbonate). The reaction
m xture was then tre with piperidine (0.0284 ni,

0. 000287 nol) at rt overnight.
NO,

Step 1. Piperidin-3-yl-3-hydroxy-8-azabicyclo[3.2.1] octane-8-carboxylate hydrochloride.

To a mixture of tert-butyl (3S)-3-hydroxypiperidine-1-carboxylate (2.00 g, 0.00994 mol) in
methylene chloride (40.0 mL, 0.624 mol) was added p-nitrophenyl chloroformate (2.10 g, 0.0104
mol), followed by triethylamine (4.16 mL, 0.0298 mol). The reaction mixture was stirred at rt for 2 h,
and LCMS shown 389.2 (M+Na, for the corresponding p-nitropheny! carbonate). The reaction
mixture was then treated with (3-endo)-8-azabicyclo[3.2.1]octan-3-o0l hydrochloride (1.79 g, 0.0109
mol) at rt overnight. After evaporation to dryness, the residue was diluted with EtOAc, washed with 1
N NaOH, water and brine. The organic extract was dried and concenirated to dryness. LCMS (M+Na)
377.2. The crude carbamate was treated with 4.00 M of hydrogen chloride in 1,4-dioxane (12.4 mL)

at rt overnight. After evaporated to dryness, the resulting HCI salt was used directly in next step (2.40

g, 82%). LCMS (M-+H): 255.2.

Step 2. 1-(3-methyl-5 —nitropyridin-Z—yl)piperidin—3—yl—3-hydroxy—8-azabicyclo[ 3.2.1]octane-8-

carboxylate,
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After evaporated to dryness, the residue was dil uted
with AcCN and water and purified on RP-HPLC to give
wo b@7hesB3 ed product (51 ng 84% . LCVS (M+H): BCI/DS2007/002360

The product was believed to have 3S stereochem stry

based on the starting material. Exanple 30

| - (2-fluoro-4-nethyl phenyl) pi peri di n-3-yl

4- hydr oxypi peri di ne-|-carboxylate This conmpound was

epar.ed usi ng procedures analogous to those for

fgxan-mvguyg L (pmpH)hn-?ggl*ﬁ byd I frpFabicgclpl(3.2. 1]octane-8-carboxylate

hydrochlbno{eZ(()fSOU(gt 0:041 TP ALY, Imﬁd}yis)xﬁétaﬁrs-mrapﬁwﬁe (33hy§r @60'138 “mol), and

pousnfSRREHEIOLE £ HESh 305 RGN BLS IS RO Y o v

heated a@&hf@loeemﬁghLCMﬁe( MicHhd to3IB3h2 nﬁ'xtarq)tves dilited with EtOAc, washed with

water, bljme( %;df éﬁé‘&f ‘i‘gé‘ ég?fnn%lr&bcﬁx@y\wspdsg rcﬂr étf?f 1§ﬂ?xt s%ecp ygmo}%ly%cally pure

aza nane- car

sample %@bﬁr@swéﬁ’ H?Lﬁdﬁ%ﬂ @géé%ﬁé&l&ﬁa{%@ﬂu L) ) Tm)stedlfqt) was believed
to have 38%aRqcBetBiry hfdVBedd¥tcbh figudaibn DasdPRMRY SarBre materials.

| -(3-nmethyl-5-nitropyridin-2-yl)piperidin-3-yl-3-hydra

Xy- 8- azabi cycl o[ 3. 2. 11oct ane- 8- carboxylate Step 1.
Exampleigeri di n- 3-yl - 3- hydr oxy- 8- azabicyclo[3 2. 1] oct ane- 8 c

. d hl ar.i.de amxture of tert-but
1 amifh A g S B DR Ry L p ot Ry g0 i Setles-
carboxylte00994 nol ) in nethyl ene chloride (40. O m., O 624

mol ) was added p-nitrophenyl chlorgfjormate (2.10 g,

0.0104 nol), followed by tri amne (4.16 ni,

0.0298 nol). The rea O\ was stirred at rt

for 2 h, and LCM5S shown 389 2 (MtNa, for the

correspondi ng p-nitrophenyl™ carbonate). The reaction

m xture was then tke d wth

(3-endo)-8-azabicyclo[SPZ.1]octan-3-ol hydr ochl ori de

(1.79 g, 0.0109 nol) rt overnight. After

evaporation to drynesgy the residue was diluted with

Et OAc, washed with 1 N RaOH, water and brine. The

Thegani ¢ exemdet was di {(@eheshydS comnerymidinad-plopipeyidir-§yéd diydroxy-8-
azabicycie@f@lMﬁh@)&~carhoxylate (0.600 g, 0.00154 mol) in 10 mL of MeOH was hydrogenated

in the presence of 10% Pd/C, under a hydrogen balloon for 2 h. After the catalyst was filtered off, the

filtrate was concentrated to dryness and used directly in next step. An analytically pure sample was
obtained by RP-HPLC (549 mg, 100%). LCMS (M-+H): 361.3.

Example 35
1-(5-[(methoxycarbonyl)amino]-3-methylpyridin-2-yl)piperidin-3-yl-3-hydroxy-8-

OH
ozrﬁ

azabicyclo[3.2.1]octane-8-carboxylate

C

“ "N
S [
O.__NH
i
0.
To a mixture of 1-(5-amino-3-methylpyridin-2-yl)piperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate (25.0 mg, 0.0000694 mot) and 1.00 M of sodium hydroxide in
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377.2. The crude carbamate was treated with 4.00 M of

hydrogen chloride in 1,4-dioxane (12.4 nL) at rt
wor@rosght . After evaporated to dryness, the reeUUE2007002360

HC salt was used directly in next step (2.40 g, 82%.

LCVB (M+H): 255.2. Step 2.

| - (3-nmethyl -5-nitropyridin-2-yl)piperidin-3-yl-3-hydro

Xy-8-azabi cycl o[ 3. 2. 1Joct ane- 8- carboxyl ate. A m xture

of
water (‘bH?eF‘iLdliﬁ ngc_t?)rler@_ Mm@_‘sg xalz,aQ;D@’)&Bctng[)S)yaB ddded hertgd Bhieroformate
(8.04 uﬂr(b@)()){ b@%l)hmé QLR »L/gestx('xgd gplQ & 300m811 %'xen t eom)agxilgae chloride was

f oro- 3-met hyl -5-nitropyridine
stnppedr&f )Theafﬁﬂldﬁﬁt%sﬁhmgﬁdc‘al’%ma’écb p@r{i‘,@edgon @P@Y@QBB tor@ive the desired

ducti(Z6 WgNsadh WAH-AR Y |
proguc ( g )'T‘EUM/EN HR pbl’?i (ﬁﬁ)}?ggﬂeégg? g%@tz%d@tlpavy\% stereochemistry

ver ni
and 3- end% Xt nfd%’ ratlogq’éfffglﬁ“ e W’ RE BAERR. washed with water,
brlne and dried. The resulting residue was used
Examp fdgectly in next step. An analytically pure sanple was
P obt ai ned by RP-HPLC (590 ng 88% . LCMS (M+H): 391. 2.
1--lethray 3r brrydemipgl-betet ylptidin 2 {ypwc88iss-gl-aagheniyst 1 y
azabicy@d0[3.51100dae 8QAlbOYiAL i on based on the starting
materials. Exanple 34 |-(5-am

ao- 3- net hyl pyri di n- 2-yl ) pi peri dj ¢t 3- hydr oxy- 8- aza
bi cycl o[ 3. 2. 1) oct ane- 8- arbg&MESEj/The crude
1- (3- et hyl -5-nitropyr -2-§!) prperidin-3-yl-3-hydro
Xy- 8- azabi cycl o[ 3. 2. 1jpggt'aneQ8- car boxyl ate (0. 600 g,
0.00154 nol) in 10 nL of] MeCH was hydrogenated in the
presence of 10% Pd/ C, &r a hydrogen balloon for 2
h. After the catalyst sUfiltered off, the filtrate
was concentrated to dryness and used dlrectly I n next
step. An analytldaL¥9\ﬁu sanpl e was obt ai ned by
RP-HPLC (549 ng, 100%p LCOMS (MrH): 361.3. Exanple 35
%AS-KnethoxycarbonyCHnlnoI S- et hyl pyri di n- Z- yDpi peri d
IHS @l’i}]{)oug Wapmreégilag)pr@y‘qgu@[s analogous to those for Example 35. LCMS
(M+H): 33221] oct ane- 8-car boxylate To a m xture of |-(5-am
po- 3- net hyl pyri di n-2-yl ) pi peri di n-3-yl - 3- hydr oxy- 8-
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate (25.0 ng,
Exampl®30000694 nol) and 1.00 M of sodi um hydroxi de i nwat er

e e
azabicy Glgjpy2. M?ﬁé‘“‘rﬁ‘)@?m"éy% stirred at rt for 30 nmin, then

t he net hyl ene chl ori de was OH
' o} ri EJ
(T
N o}

N
e |
/\/OY NH
@)
This compound was prepared using procedures analogous to those for Example 35. LCMS
(M+H): 447.3.

Example 38
l-(5-[(isopropoxycarbonyl)amino]-3-methylpyridin-2-yl)piperidin—3—yl~3-hydroxy—S-

azabicyclo{3.2.1}octane-8-carboxylate
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stripped off. The residue was diluted with AcCN and
purified on RP-HPLC to give the desired product (25
worgo788se3 LCVS (M+H): 419.2. The product was PEl/U8200T002360

to have 3S stereochem stry and 3-endo configuration

based on the starting material. Exanple 36

2 | - (5-[ (et hoxycar bonyl ) am nol - 3- net hyl pyri di n-2-yl ) pi pe

ridin-3-yl-3-hydroxy- 8-

azabi cycl o[ 3. 2. 1] oct ane- 8- carboxquﬁf Thi s compound

was prepared using procedures ogous to those for

Exanpl e 35. LCMS (M+H). nmple 37 .
| *S- et hyl - S- Kpr opoxyfcar on an1no|pyr|d|n | -yOpi perid
i n-S-yl - S-hydr oxy- Sa P cyclD[

3. 2. 1] oct ane- 8-car boxyllate This conpound was prepared
usi ng procedures analy6gQoNs to those for Exanple 35.
LCVS (MrH): 447. 3. ¥e 38

| - (S-[(isopropoxycarbonyl)am noJ-3-net hyl pyridi p-2-yl)
pi peridin-3-yl -3 Q%tS-

azabi cydol 3. 2. 1] oct arge- 8- car boxyl at eThi s conpound was

l%(gqg%}rogg glgls nr%RI%r %) ﬁ,ﬁel_rgéj [grgczsf: \?rrég\lma%ggﬁ%t gh%sg?oreﬁxample 35. LCMS
aw+H)44715 [ (i sobut oxycar bonyl ) am no] - 3- net hyl pyri di n-2-yl)p

i peridin-3-yl-3-hydroxy- 8-
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate This conpound
Example ds prepared usi ng procedures anal ogous to those for

1-(5-] (1so@%@?&Iaﬁ)o%§l)aﬁ1%*3(-%(lﬂ}lpyéﬁﬂn~ﬁyl)ﬁﬁ&ﬂ@i’ne?, flp3 hydroxy-S—

ano- 2- f | uor ophenyl ) pi peri di n- 3-yl - 2- oxa- 6-azatr
azabwyc'P@}d’d?%“%" §-cayboxylatiiecane- 6- car boxyl ate Stepd.

ert-hutyl OH
3-hydroxy-9-azabicyc|0[3.3.6]n?ﬁ§§§f9-carboxylate.

This compound was prepared using procedures analogous to those for Example 35. LCMS

(M+-H): 461.3.

Example 40
1-(4-cyano-2-fluorophenyl)piperidin-3-yl-2-oxa-6-azatricyclo|3.3.1.1 (3,7)}decane-6-carboxylate

S

N

Stepl. tert-butyl 3-hydroxy-9-azabicyclo[3.3.1]nonane-9-carboxylate.
To a mixture of (3-endo)-9-azabicyclo[3.3.1]nonan-3-ol acetate (salt) (10.00 g, 0.04969 mol)
and 1.00 M of sodium hydroxide in water (149 mL) in tetrahydrofuran (150.0 mL, 1.849 mol) was
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To a m xture of (3-endo)-9-azabicycl o[ 3. 3. 1] nonan- 3- ol
acetate (salt) (10.00 g, 0.04969 nol) and 1.00 M of
W@ ow708a68y dr oxi de in water (149 nlL) in tetrahypeDiU820871002360
(150.0 niL, 1.849 nol) wasadded
di -tert-butyl di carbonate (16.3 g, 0.0745 nol). The
reaction was stirred at rt overnight, then THF was
stripped off. The residue was extracted with Et OAc.
The organic |ayers were conbi ned, washed wi th water,
added dibeit+betyldivartagiated hel3 gy@pBiSatdd Thoradetyaresss, stifthe afrregvegught, then THF

was stnﬁg%g Ehgf&gpeglggé %? gxtpzﬁteﬁ a‘lﬂhclﬂogx%l Thec&%zaﬁl? gai/@fst%rgc(;n%med washed

Ive esired
with wagz, 13y dnedewgl empm}edp_tg 4;15216588{1‘@?) residug ayas. q}}mng,qtogrphed on silica gel,

cluting VATHOX @ PREW Ad, &V EikO[13 ddsirkd dfoduct (11.3 g, 94.32%). LCMS (M+Na) 264.2.
7)] decane- 6- carboxylate. A m xture of dry benzene

(500.0 nL, 5.594 nol), lead tetraacetate (50.00 g, 0.1
Step 2. térZ—%uzlﬁDJ -bxa- at&dazaaj»dzd[amlcm bpm@:h@ 6-2brHoQlgre. 0. 2498 nol )

eatfe cg'yfgenzene (5%% rnaf, 55 n‘lflo)f)' léb‘ d%&ra%etaqy(S%fOO g, 0.1128 mol), and

calcium hs«@pww(—ZQ—OQm Bi249% mo])3va8 hegierb dernld-9inga rdfbixy |Apsadutiop®f gpr-butyl 3-
hydroxygb—anglgﬂfagﬁ% mhfgnan @%}b\ﬁﬁﬁatb ngb%ﬁzgn ©.04460 .H4 rﬂ‘l‘SSOIVCd in benzene

and i odi ne 08274 nol

(400.00 i TGHELLRATE IoHE® KB1 Ik HI HACDONET (Rl 5| e reflocing was

continuelfer TaoletkosRdYbiuaon Wasfilkdréd fidatle Andted Wsshéd Wvithad® aq. Na,S,0; and

water, Agm‘%? Bn?: lMl%gl #eadgang vapé){/aaeélg}? gfyvr\%gse[he dcméu% wasrl?‘homatographled ona
silica get edlinducclvtirg it 0 1ta B WG IEPHE edhaane tagive 6@ C@@Ifedc%w}rmoxaadmamane

b g 3988 Y Ak QnBRES BEQAC i n hexane, to give.the
Compmﬂéeg,’it rd]gg 2- 22& 6- gxaao{gmant ane conpound (3.69 g, 35%,

LCVB (M+Na) 262.2. Step 3.
Step 3. 20%@&%@@,\@!0@ 8YCAOFBdRads AaPcklldecane hydrochl ori de.

R b E e dla 34, 5 TN BRI KPR P0G moD ves
treated \6/1t1'1490 M of BycﬁGQéMchltmid): imag-dioxeed €9. Wwnt-hat4t OGrieglf After the mixture
was evanga{e%gte hdtryn 1338 { éjgeshlpang' Hﬂ?'l (51519 t(laglﬁ g, ( §99677/of¢v2\s agedrotlrectly in next step.

m Xt ure was evaporat ed
LCMS@&‘Slﬁ)eé@Othe resultant HO salt (1. 39 g, 99. 67% was
used directly in next step. LCVM5 (MtH) 140.0. Step 4.
- cyano- 2-f | uar ophenyl ) pi pe

Step 4. Ilzfésaéngza(%ﬁf%héwapaegd@ﬁ J(l(%oxa?% ?Z'&Er'é%h’séll%%—’ A 3. 7)]decane-6-
carboxy(l’cﬂé boxyl ate. To a m xture of the crude
(4- ano fluor 1) 4

R N KL i e
(30.0 mg0. @x@z@7mo1)mr@oog3wame)<o PRoveEHPRIRe4 erllop |“%féb>’€elle ghigride (1.18
mL, 0. 61-83 Qno s nm&dv@%xﬁgg%lcyclo[fﬁ 3.1.1(3, 7)]decane hydrochlorlde (0.0164 g,

-azatricycl o[ 3. (3 7) a drochlorid

0 0000538 514y o0 ToHO0Th SHDFE0 Hf HEREET O RTFBR Y Svaporetd to
drynessSthe r¢s@llie tas idiluted efithi GUN addf Waer, binepurifict neRRVEBLC to give the desired
product?ﬁEl Bl%,r Eé.%).tL%MS (M+H) 386.0. The product was believed to have 3S stereochemistry

based on the starting materials.
Example 41

1-(2-fluoro-4-nitrophenyl)piperidin-3-yl-2-oxa-6-azatricyclo[3.3.1.1(3,7)]decane-6-

carboxylate
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dryness, the residue was diluted wth AcCN and wat er,
and purified on RP-HPLC to give the desired product
W@ 10b7/08p68316. 7% . LCMS (MrH) 386. 0. The product P@EES2007/002360
believed to have 3S stereochenistry based on the
starting materials. Exanple 41
| - (2-fluoro-4-nitrophenyl)pi peridin-3-yl-2-o0xa-6-azatr
icyclo[3.3.1.1(3,7)] decane- 6- carboxylateTo a m xture
of |-(2-fluoro-4-nitrophenyl)piperidin-3-ol (200.0 nyg,
0. 0008325 nol ) and pnitrophenyl rof ormate (0.184
g, 0.000916 nol) in nethylene céﬁggﬁde (4.00 nmi,

0. 0624 nol) was added i 2 ] (0,464 niL, 0.00333

nol). After the m xtune s atirred at rt for 2 h,

LCMS showed the formatren of 't he carbamate

i nternedi ate, (M+H) F40 . To the reaction m xture was

added 2-oxa-6-azatric [3.3.1.1(3,7)] decane

hydr ochl ori de (0.175 0. 000999 nol ). The resultant

m xture was stirred at gg, overnight. The m xture was

diluted with nethyl ene ch%orlde washed with 1 N NaCH,

Beianaixgeg ofd r(édluoexf'&pmoahe@dl)pmmwes $200Thenge 00088325 mol) and p-
nltrophelhﬁlsdhﬂ#@foﬂﬁzﬁe ks egh diy @@Hé’mbl@ 1rp1%§ﬁ1yﬁ%kéaall&r§& 4'63’mL 0 O>924 mol) was

dded analy |caIIy ure sanple was ob
adde ﬁst gncé . %ﬁﬁ{eemm@re was stzrred at rt for 2 h, LCMS

showed |thq ﬂ)nfnhmmlr of tihe I&fﬁaﬂaﬁhﬁ&%édﬁh@e@h&ﬁﬂﬁﬁf@é ¥ To the reaction mixture was
added Zﬁaxg)gaazgt %éé[goclyr(lg?ghs gg%lllﬁ%}rg%ﬁ?rgeo@ 175 g, 0.000999 mol). The resultant

cane- Car
mixture [wag Stirf4d Y rt(pwrmg}tth Yhe hextyte)phspidpied Iwit-harnﬂhyl(eﬁiﬁchﬂbrmg,, washed with 1

N NdOI@ tQQIQ]BJig dﬁ@&)e&%&%e%ﬁ%&s O%l&@%%d g E:Q‘Bls %;J ?lrectly in next step

| or of or mat e

(304 mge, ?ﬁ Ctfhery @ab@cmy e 9btajpgst ty@féﬂl’m Ieﬂvﬂy&l (UEDE06.2.

(0.0666 ni, 0.000478 nol). After the m xture was
Exmmp@&krred at rt for 2 h, LCMS showed the formation of

A& activated carbonate intermedi ate, (MrH) 375.1. To

1-(2-flugreet-methylpheny Ppipttidia-3Aps2 - -@ae@azatricyclo[3.3.1.1(3,7)]decane-6-carboxylate

2-oxa-6-azatricyclo[3.3.1.1(3,7 ecane hydrochl oride

(0.0252 g, 0.000143 nol). The regulfant m xture was

stirred at rt overnight, apd t vaporated to
dryness. The residue fiasypurjyfied on RP-HPLC to give
the desired product ( , 80.9%. LCVs (M+H) 375. 1.

The product was belheved to have 3S stereochem stry
based on the starti erial. Exanple 43

| - (2, 4-difluorophenyl eridin-3-yl
2-oxa-6-azatricyclo[3.3.1.1(3,7)] decane- 6- car boxyl ateT

hi s conmpound was prepared using procedures anal ogous

To at ixgwre fofr 1-ExBnpb @sn@bylphe@MBpiperidin-3-ol (25.0 mg, 0.000119 mol) (see

Example 4) and p-nitrophenyl chloroformate (0.0265 g, 0.000131 mol) in methylene chloride (1.00
mL, 0.0156 mol) was added triethylamine (0.0666 mL, 0.000478 mol). After the mixture was stirred
at rt for 2 h, LCMS showed the formation of the activated carbonate intermediate, (M+H) 375.1. To
the reaction mixture was added 2-oxa-6-azatricyclo[3.3.1.1(3,7)]decane hydrochloride (0.0252 g,
0.000143 mol). The resultant mixture was stirred at rt overnight, and then evaporated to dryness. The
residue was purified on RP-HPLC to give the desired product (36 mg, 80.9%). LCMS (M+H) 375.1.

The product was believed to have 3S stereochemistry based on the starting material.

Example 43
1-(2,4-difluorophenyl)piperidin-3-yl 2-oxa-6-azatricyclo[3.3.1.1(3,7)] decane-6-carboxylate
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(MrH): 379.0. Exanple 44
| - (4-am no-2-fl uorophenyl) pi peri di n- 3-yl

wQ2onas®ssazatri cycl o[ 3, 3. 1. 1( 3, 7) ] decane- 6- car BORYEEDB002360

1- (2- Fl uoro-4-nitrophenyl)riperidin-3-y]-2-oxa-6-azatr
icyclo[3 .3 .1.1 (3,7)]decane-6- carboxylate (0.236 g,
0. 000582 nol) was hydrogenated in the presence of 10%
Pd/ C under a hydrogen balloon for 2 h. After the
catalyst was filtered off, the filtrate was

concentrated to dryness and the due was used
directly in next step (217 ng, % . An
anal ytically pure sa Wt armed by RP-HPLC. LCMS

(MrH) 376. 2. The product waspibel i eved to have 3S

stereochem stry based Of the starting material .

Exanpl e 45 F.

| -(2-fluoro-4-[(nmetho

-3-yl 2-oxa- 6-

azatricyclo[ 3.3.1.1(3, 79 Jdecane- 6- car boxyl ateTo a
xture of

L ST 995 PIeBEFd BHERDI TS nelp RS oo fsesagples 25 LCMS

ar bonyl ) am noJphenyl ) pi peridin

GW+H)32%®r|cyclo[3 3.1.1(3, 7)] decane- 6- car boxyl ate (0.0200

g, 0.0000534 nol) and 1.00 M of sodium hydroxide in
wat er (0.107 nmL) in nethylene chloride (0.500 niL,

Examplg 460780 nol) was added nethyl chloroformate (6.1903
1-(4-amife-2- ﬂu&%pﬁg DRipPidkn-3- 18-k § Gk

at rt for mn. After the mtﬁﬁyé‘l‘gfé@‘#%?g‘“ﬁgjeﬂne_ &itboxyiate

renoved, the resi due was purifi rectly in RP-HPLC
to give the desire product (20 7% . LCVS (M+H)
434.2. The product wa P to” have 3S

stereochem stry basedlon ithegstarting material .
Exanpl e 46 N

| -4-f (et hoxycar bonyfF
yl 2-oxa-6- azatricyc 3.3 .1.j1

(3,7)] decane- 6- car boxyXate This conpound was prepared
usi ng procedures analog&gs to those for Exanple 45.
kﬁgg &N%F%; 448. 2. mple 47 | -(2-fl uoro-4- Ig
TopyRich ’HBH’QH")VQWPWIbﬁ@ﬁ‘}r%T%@ﬁﬁrwﬂoLﬁ 3113, 79decage-6-

o] - 2- f 1 uor ophenyl pi peri di n- 3-

carboxylate (0.236 g, 0.000582 mol) was hydrogenated in the presence of 10% Pd/C under a
hydrogen balloon for 2 h. After the catalyst was filtered off, the filtrate was concentrated to dryness
and the residue was used directly in next step (217 mg, 99.29%). An analytically pure sample was
obtained by RP-HPLC. LCMS (M+H) 376.2. The product was believed to have 3S stereochemistry

based on the starting material.

Example 45
1-(2-fluoro-4-[(methoxycarbonyl)amino]phenyl)piperidin-3-yl 2-oxa-6-
azatricyclo[3.3.1.1(3,7)|decane-6-carboxylate

e

N
O
_O__NH
¥
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azatricyclo[3.3. 1.1(3,7)] decane-6-carboxylate This
conpound was prepared using procedures anal ogous to
wo besmesdees Exanpl e 45. LCVB (MHH): 462. 2. ExanpP@T/482007/002360

| - (2-fluoro-4-[(isopropoxycarbonyl)am no] phenyl) pi peri

di n- 3-yl 2-oxa- 6-

azatricyclo[3.3.1.1(3,7)] decane- 6-carboxyl ate This

conmpound was prepared using procedures anal ogous to

those for Exanmple 45. LCM5 (MrH): 462.3. Exanple 49

I'Tq 2-f | &ior o- 4vigiuspbut ye§l ani hed-pineroyd-fipsrpeitdngpip@idii-3 3-yl-2-0xa-6-
azatncﬁ:ld{lalﬁﬂ(ﬁiﬁacfch&y@k%g’xﬁaté 6?007%g§g&55§ur mo anlaoi(é(%% of sodium

prepared usin s’anal 0

hydroxtds uix va $ 6&7 §§ﬁﬁ|r%et@geneLc@9@d€ 5.90 mi4 @ 0278(Emftbp\lvas &lded methyl

chloroﬂ)m(aﬂe (KBHGUD pﬁ §. buorphemny |"J)h@'r£b%ﬁérdﬁ1§kt€’re%&as %tqucpgt% gor 8y z?‘nm After
oct ane- 8- car boxyl at e

the metﬁ)?lflzesc}{lgg{lge gvag ig‘%?v(’egcqhs [r%ndge wep pyyifjed dlrectEJy in RP~HPLC to glve the desire
product @ jmga Bb%myEQIMB] (MHDP @B4.2li THR-prddhe AWRO¥M AL L10 HEQe S stereochemistry
based oH"tﬁ%ts'tjarrl%n t but yl

- - ni op enoxy) car bonyl ] am nopi perl di ne-1 - car boxyl
ate (2 00 g, 0.00547 nol) and
Examp&r@zabl cycl 0[3 2. 1] octan- 3-one hydrochl oride (0.804 g,

14 f&,g aﬁ’ in_acetonitrile (40.72 nL, 0.7796 nol)
-leigyyea é‘éj')?ff'r'@ﬂﬂ;ﬂwwnw-m'drw y029%#9- ol ). The
azatricyde{8 Bi1gN3,MHédabe-ovaTb&lyldis ed at it overnight, and then
diluted with nethyl ene chlori de, vvashed with 1IN NaCOH
and brine respectively, dried, an centrated. The -

resi due was purified on SI|I(§ luting with 0 to
\ﬂ/ﬁ% des

100% Et OAc i n hexane, E/QEV ired product 1.63
g, 93% . LCM5 (M Boc+H)(252.2.0Step 2.
pi peri di n- 3-y\ - 3- hydroxy- -azabicycl o[ 3. 2. 1]

oct ane- 8- car boxyl ate hl oride. tert-Butyl
3-[ (3-oxo0-8-azabi cycl of
| ] oct-8-yl)-carbonyl]-anifhopi peri di ne-1 -carboxyl ate

(2.60 g, 0.00740 ma\)Osg@ﬁNHdi ssol ved in tetrahydrofuran
(51 n., 0.63 nol) and oled to -72 C (internal tenp).
To the mixture was addéd 1.0 M of dii sobut yl al um num
Ayigcpripound vtee peapere(l uging procydutisapatb s o Bibse3br Bkdiapl@s] LCMS
(M+H):4hgor eaction tenperature was kept below -63 C. The
m xture was

Example 47

1-(2-ﬂuoro-4-[(propoxycarbonyl)amino]phenyl)pipcridin—S—yl 2-0xa-6-
azatricyclo[3.3.1.1(3,7)] decane-6-carboxylate

This compound was prepared using procedures analogous to those for Example 45. LCMS
(M+H): 462.2,
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then stirred at less than -70 C for 3.5 hours; and
LCMS showed a single al cohol product. Then stirring of

WO b@7/08968%r e was conti nued at | ow tenperature POT/U$2007/002360
hour and the m xture was then quenched with water (0.2
m.). The cold bath was renoved and the reaction
m xture was allowed to warmto -30 "C, and nore water
(0.2 nL) was added. After reaching -20 C, bubbling
ceased. Additional 0.4 m of water was added dropw se.

Exampled8 1 eaction nmixture was warmed to 0 C t hen

1- (Z-ﬂntomnat-afxi%@ﬁmiyea@oﬁﬁmﬁﬁbﬁﬂhxnﬁwmldmﬂéfw Bdih XLure was
and wat er’, 1M sodi um pot assi um
azatm{’ ‘r’l?’ Peﬁgw\%glge?&%ﬁ%mﬁ'ﬂ”éﬁk up the emul si on/ gel . The

organi c |l ayer was separated from @queous | ayer and
the organic | ayer was washed with odi um pot assi um
tartrate aqueous solutiag ® ter. To the

conmbi ned aqueous | ayer @/gdd d solid tartrate until
the solution was clarifi THé aqueous sol ution was
washed with Et OAc. The_cdgbi ne organic | ayer was dried
(over Na2SO™4), filtered] aporated to give a white
solid. LCMS (MtH) 354. 3% e crude tert-butyl 3-([3-
hydr oxy- 8- azabi cyc| o[ ,\%oct - 8-yl ] carbonyl am no) pi pe
ridine-1 -carboxyla g, 88.72% was treated
with 4 NHCO in dio ane)to generate the correspondi ng

5 'ﬂ@i
g“%ﬁ“#’%‘ﬁs‘%”“%gfeg R PIE S ATOR g 1hose g gl 454 OMS

(M+H): f& |3cycl o[ 3.2. |]octane-8- carboxylate. A m xture of

pi peri di n-3-yl - 3- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct ane-8-c¢c
Exam lar4§oxyl ate hydrochloride (1.67 g, 0.00574 nol),

PA0r omp- 2-fl uoro- 1-i odobenzene (2.07 g, 0.00689 nol),
1-[2-flugopp Gty iybonite)phenyl | plpgidiR-3300 2ka dh trifRIcfS 51 li(@ 7)}decane-6-

10 carboxyii¥@sphate (3.66 g, 0.0172 nol) and 1, 2- et hanedi ol
3?0 640 nmL, 0.01 15 nol) in 1-butanol (5.63 nL, 0.0616

nol ) was heated at 100 OC under gen for 2 days.
The reaction m xture was treat edE@' h water, and then
extracted with ether. C yers were
conbi ned, washed wth @?ﬁ d brine respectively,
dried and evaporated toNdryness. The residue was
purified on silica ¢ge luting with 0 to 500 EtQAc in
hexane, to give the de ed product(1.98 g, 80.68%.
LCVS (M+H) 427.1. Th gduct was believed to have 3S
stereochem stry anci/%Epﬂo configuration based on the
starting materials: nple 51
| -12-fluoro-4-(2-oxopywrolidin-I-yl)phenyl]piperidin-3
T¥ik c@mPotdd Gvas prepared using procedures analogous to those for Example 45. LCMS
{M+H): 446.2.

15 Example 50
1-(4-bromo-2-fluorephenyl)piperi din-3-yl-3-hydroxy-8-azabicyclo [3.2.1)octane-8-carboxylate

OH
QO@/“@/

Br
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35

azatricyclo[3.3.1.1(3, 7)] decane- 6-carboxylate To a
m xture of |- (4-amo-2-fluorophenyl) pi peridin-3-yl
wQ2eas®s3 azat ri cycl o[ 3. 3. 1. 1(3, 7) ] decane- 6- cap@DXg10a1/e02360
(20.0 ng, 0.0000533 nol) and 4- dinethyl am nopyri di ne
(9.762 ny, 7.991E-5 nol) in tetrahydrofuran (0.49 ni,
0. 0060 nol) was added 4- bronobut anoyl chl oride
(0.00771 mL, 0.0000666 nol). The mi xture was stirred
at rt for 1 h, then treated with 1.00 M of potassi um
Step 1. fegt-burtl Jel§kpereSiaprbievetodhy. d}o@f—&wamr(z@eym&zmypeawneu dahioxylate.

Zrda afigtuieEMeRbaRe @qtéﬁﬁtrt)%\ch{;%?@a?@on ﬁm#&)g g’s g@%gﬁglate (2.00

d th dj ari
g 0. ()Olggl/'I @é 3o \émga(?welllo[%%b]o@nGg)QGMOChL@dg @Mﬂm) 24040498 mol) in
acetomfﬁhﬂi‘(lpﬂddub,t 0.0 fel) ivex &ddddotnbﬁy@m%ﬁ @t(ﬁrﬁQC@ 8MShEY. The reaction
1N

mixur PSR S Bhi RS0 Bt oo e yeshgs 1 N Naow

and brigjj rﬁspgcty\rel)g dgxdi-26d concentrated. The residue was purified on silica gel, eluting with 0

to 1009RBRIAd 1936€L£1L: FoZivk -t dsifd HEGAP 59 5 CH PO NIE St Dot 252.2.

m xture
| - (4- an1no 2-fl uorophenyl) pi peri di n- 3-yl - 2- oxa- 6-

Step 2. ﬁzZ&ﬁdzh-GW3Q{y3ro&y$—a¥(l§c%)d[ ) @Q%l@ar@»&cf’yrp%y téf’l;; r&%g‘rtge

t hy|
BB 01 10 ARy Lo P 2B S PO Ageings Papts ogerbonylare
(2.60 gm@QOM;ésandaedas:aimowe@hhouetrmydrcﬁmm @1 chiLormes hydl) and cooled to

=72 °C @ﬁt&%ﬁl te:xgp906'§§ ];t{gtmlf(grr(g Q/&Q gcgigd % IQ/I dpf cﬂ (f,]bmiy)&%gr%mugm{?hydnde in hexane

stirred en treate
(11 mLydppies aYﬁr% P06 e reRstipmtempprating Weokept heloW 0623 THemixture was

then stiftbd &f lefDthar -To @6k 3. h%ur%VQertéﬁfﬁdsl{ereg rayﬁx‘?gﬁé ‘alcg-}n:ﬁ prodaxct Then
ue was neutralized wth diluted HO
stirring oﬁ ttgﬁ:,

TPHBLE 185 gPRvehét S derrerityts g, ! b@rzaz% e iregre was ther

quenchedVih w4d6(022 mEXaﬁTN: eol® Bath was removed and Ithc rﬁactlon mixture was allowed to
3 [

warm té £02 (f[' %n%rr?xo &/ztexo éfz rﬂlé C‘?éﬁ?gjdgg 2 Aliz% 1)35) enygl)p p%ubblmg ceased.

Addlttobzé g@pﬁm@ﬁr atas a'ﬂéechdmfpwtsc;r @hefreaction mxxture was warmed to 0 °C; then

transfer}ed(téla @éﬂa&%r%ﬂdn@p r"ﬁ%ﬁ%ﬂﬂu)&’v&%ﬂ'u@dﬁmﬁm Oé dvage Zah v sodium

cane car boxyl a
AT R L St T R S
aqueous/la@d did fhe Rdahicl [Ayek @ak @Béﬁ@ﬂ Qhtdr BV soiuhDoMssin-HH8Q a gRJ,o)xs solution

hi hl do bonate (O. ]
o s PR, R D {2 AT otuion was

clarified] The atitaons soletaineghs washed with EtOAc. The combine organic layer was dried (over
Na,SQy), filtered, evaporated to give a white solid. LCMS (M-+H) 354.3. The crude tert-butyl! 3-([3-
hydroxy—S—azabicyclo[3.2.l}oct-8~y1]carbonylamino)piperidine-1-carboxy[ate (232 g, 88.72%) was
treated with 4 N HCl in dioxane to generate the corresponding HCI salt.

Step 3. 1 ~(4-bromo—2—ﬂuoropheny[)piperz’din-3—y1—3—hydroxy—8—azab1'cyclo[ 3.2.1]octane-8-
carboxylate.

A mixture of piperidin-3-yl-3-hydroxy-8-azabicyclo[3.2.1 Joctane-8-carboxylate
hydrochloride (1.67 g, 0.00574 mol), 4-bromo-2-fluoro-1-iodobenzene (2.07 g, 0.00689 mol),
copper(I) iodide (0.11 g, 0.00057 mol), potassium phosphate (3.66 g, 0.0172 mol) and 1,2-ethanediol
(0.640 mL, 0.0115 mol) in 1-butanol (5.63 mL, 0.0616 mol) was heated at 100 °C under nitrogen for
2 days. The reaction mixture was treated with water, and then extracted with ether. The organic layers
were combined, washed with water and brine respectively, dried and evaporated to dryness. The

residue was purified on silica gel, eluting with 0 to 50% EtOAc in hexane, to give the desired product
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with 1.00 Mof potassiumtert-butoxide in
tetrahydrofuran (0.213 nL) at rt for 2 h, and then
weraposwsed to dryness. The residue was neutr aPCZE82007/002360

with diluted HJ, and then purified on RP-HPLC to give

the product (14 ng, 57.19% . LCVS (M+H) 460.2. The

product was believed to have 3S stereochem stry based

on the starting materials. Exanple 54

2-fl uoro-4-(2-oxopiperidin- I-yl)phenyl]plperldln 3-

(1.98 gyﬂ -58%6% M3 M) P2 N oTI8: Boducl (735 Foljedarariave 3S stereochemistry and 3-
endo cénflparB6X ¥asall 61 %e%temlﬁg HEE

| - (4- ami no- 2-fl uor ophenyl) pi'peri di n-3-yl 2-oxa- 6-

azatricyclo[3.3.1.1(3,7)] decane- 6- car boxyl ate (20.0
Ekmnmgle 0000533 nDI) and 4- di met hyl am nopyri di ne (9.762

9QULE- S ah drofuran (0.33 nL, 0.0041
1-{2-f1 =
L ‘m}f’ "G °g%rae{§9 ’b¥‘g?ﬂ§%'ﬁ dipi3-¥2-er@-9-0. 00891 ni,
32”"00019[360’5Gﬁ,me}ane'meambxyﬂme was stirred at rt for 1 h,
then treated with 1. 00 M of potaSS|Qg1tert but oxi de in

tetrahydrofuran (0.213 nL) at rt|forf 2 h, and then

evaporated to dryness. The gesi s neutralized

with diluted HJ, and fhey pOritied on RPHPLC to give

t he product (22 ng, QOE%%E;. CVS (M+H) 458.3. The

product was belleveq:to ave 3S stereochem stry based

on the starting nater Exanpl e 55

| -(2-fluoro-4-[(isobut ar bonyl ) am nG phenyl ) pi perid

in-3-yl 2-oxa-6-

azatricyclo[3.3.1. 1( decane- 6- carboxylate This

compound was prepared sing procedur es analogous to

jose for | e 45. (MtH) ;. 476. 3. Exanpl e 56

1% 2-f fuor o‘B’ﬁ‘gﬁ‘il ) p|°;§er| di-H-agmipe- Zgﬂqﬁ»ymhgwylpgmgg@bi vycl 2-oxa-6-

azatricyglof. 2.1 1{ 0 denexc8s-cabhgiayd at €200 M xigr e (D(ﬁ000533 mol)
ro ) eridi

dimein Ao R O wL% 2 R P S P B e oot bgrnt. T
added 4d>r%91012f310 ¢hloride (0.087 HLmbf0.0A80k66vas!) hTde agenated suumed atrt for 1 h,
then tretatla@ W@ﬂhﬂsﬁﬁpﬁoﬂgotgsg%nptgltt @uto%&lg %F te%’aﬂ%cgo@?ae rktoki"i‘l;x | a} gofrgr 2 h, and

th fter the catal yst was tere
n CV?HQE‘“ g5omstedhe 665%1%“9 M@s Beutrgliggidweth dibitefiddCh gun pnnﬁumn RP-HPLC

to give (i producdB20LaY) 84 6B LCMS (M+H) 444.1. The product was believed to have 3S
stereochemistry based on the starting material.

Example 52
1-[2-fluoro-4-(2-0x0-1 »3-0xazolidin-3-yl)phenyl] pfperidin—3-yl 2-0xa-6-
azatricyclo]3.3.1 -1(3,7)]decane-6-carboxylate

0]

To a mixture 1-(4-amino-2-fluorophenyl)piperidin-3-yl-2-oxa-6-
azatricyclo[3.3.1. 1(3,7)]decane-6-carboxylate (20.0 mg, 0.0000533 mol) and 4-

dimethylaminopyridine (9.762 mg, 7.991E-S mol) in tetrahydrofuran (0.49 mL, 0.0060 mol) was
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(MrH) 349.2. The product was believed to have 3S
stereochem stry based on the starting
w008 ®mBs . Exanpl e 57 PCT/US2007/002360
| -{2-fluoro-4-6-[ (nethyl am no)carbonyl ] pyridi n-3-yl phe
nyl ) pi peri di n-3-yl - 3- hydr oxy- 8-
azabi cyel o[ 3. 2. 1] oct ane- 8- car boxylate A m xture of
| - (4~br or no- 2-fl uorophenyl) pi peri di n~3-yl - 3- hydr oxy- 8-
added cﬁ%@@cﬁﬁldﬁ[ §ng ZQhQ&LéI?}q e&epﬁd 8688% lgi ()8@06%?%9 l? The mixture was

tetrame
stirred aeﬂ éOFdluho%B érieeﬂeﬁ M- I;AO)MW perﬁwemzteeahm@mmdera@woﬁmgco 213 mL)

at rt for02 Qoaﬁlﬁﬂ&nrwaﬁora@ai 1Pa §s%I tFHé Gs%rda@rwetsene(x%é‘hz%d fm:h diluted HCI, and
urified ng%%ilzlﬁ%t 13(& n N 1 é’ rnam de @%
P 8 F9 g e pridyed ?/\P‘lgh )obgpflsf +1) ‘}ﬁSr? Af ter

, I-bi s(di phenyl phosphi no) f errocene] di chl or opal | adi um
bxmnmég ) conplex with dichloronmethane (1:1) (7.17 ng,

8E-6 nol) was added, the resulting m xture was
1- [Z-ﬂ“lrrea’r(é’dm@tl,imaﬂ@uf-bwl)nh@yl]mndeabwl Doxaypxt ure was

azamcy@!iokyi Qd(w)%h AGEN canfdxyaier, filtered through a 0.3 U

nbr ane e filtration was applied on RP-HPLC to
generate the desired product (2 74.5% . LCVB
(MrH) 483.2. The product was b d to have 3S
stereochem stry and 3 O i guration based on the
starting material s. anpl e
| - (2-fluoro-4-pyridin-3tyl phenyl) pi peri di
p- 3-yl - 3- hydr oxy- 8- rcycl o] 3-2. 1] oct ane- 8-
carboxylate This conp was prepared using

procedur es anal ogous tot hose for Exanple 57. LCMS
(MrH) 1 426. 2. Exanpl §£/SN

| -(2-fluoro-4-pyridin | phenyl ) pi peridi n-3-yl - 3- hydr
oxy- 8- azabi cycl o[ 3. 2.9 i\egt ane- 8- carboxyl ate Thi's

LR S C TR e g T L R R—
[3.3.1.1(B 7(]Qe<fah@rércer®xnlytel (@9.81 mg, 32.90005%N yio)parpled-dohathBaryiheBatiyne (9.762
mg, 7.9@'19)9/'r%l?zﬁbit&ya@lb&[)ﬁra%' %&.@&tﬁﬂ,e'@OO&arnP&%y\L%t Qdded 3-chloropropyl
chloridocarbonate (0.00803 mL, 0.0000666 mol). The mixture was stirred at rt for 1 h, then treated
with 1.00 M of potassium tert-butoxide in tetrahydrofuran (0.213 mL) at rt for 2 h, and then
evaporated to dryness. The residue was neutralized with diluted HCl, and then purified on RP-HPLC
to give the product (14 mg, 57.19%). LCMS (M+H) 460.2. The product was believed to have 3S

stereochemistry based on the starting materials.

Example 54
1-[2-fluoro-4-(2-oxopiperidin-1-yl)phenyl]piperidin-3-yl 2-oxa-6-azatricyclo]3.3.1.1(3,7)]decane-

e

N

6-carboxylate
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Thi s conmpound was prepared using procedures anal ogous
to those for Exanple 57. LCVS (MtH): 427.2. Exanple 61

w0 2§02/08468®r 0- 4- (| - met hyl - | H pyrazol - 4-yl ) phenyP¢PUpm07/02360
i n-3-yl G hydr oxy- 8-
azabi cycl ol 3. 2. 1] oct ane- 8- car boxyl at eThi s conpound was
prepared using procedures anal ogous to those for
Exanpl e 57. LCMS (MtH): 429.2. Exanple 62

4" -[(cyc pyl ard no) cay bonyl ] =3-f | uor obi phenyl - 4-y

_ *%i pe%’i di nlvn%ﬂ{ﬁ% 3- héy?dr oxg?Lg?mgl)zééﬂofl%%}”g‘?kgf’%l?@pg’laln'y'y ! Z-oxa-6-

azatricycla[P gelt HAd)1deqeng-pexpparlae Thi(20-8onpognd Wa800SB2pamed) and  4-
dimethy i HiQE @616 L $neBR 2o PRI t . 4

imet y‘#5 Cwﬂézgy@:H) R T Exan‘glu%ngn t&%@dﬁoﬁfra;@@ L&, .%.0041 mol) was

sdded 5B SE Eoride 11055 ) OQPBORFIraRSy r T mivng s 20kt for 1,

5 then treacq@hei_ﬁyuplpimgf bdﬂi?ﬁﬁn }Hrﬁiﬁg&)&dﬁ%%&tra?rydro_ﬁ:?n (0.213 mL) aozl rt for 2 h, and

o[ 3. oct ane- 8- car.bo t onpoun S
ten evaflBASA S BB o PRRLA HPa E-SRUPO IS P BsTmaR butERa on -
HPLC topyiserificeréduct (22, OMEEG). 1AM S ZM-HERaAFR3e Thedproduct was believed to have

38 steredehérflisk P phso8 LR HALALRANLGERONY! 1 pyri din-3-yl ) -2-T1 uorop
Seﬁ:ﬁenyf?%iperidiS-S-jﬁgé-ﬁ%gfoxy-8-
azabi cycl ol 3. 2. 1] oct ane- 8- car boxyl ate Thi s conmpound
10  Exampl®\&® prepared using procedures anal ogous to those for

Exanpl e 57. L MtH) . 497 2. Exanpl e 65 .
1"2‘““‘1”9%2@‘6‘2‘2‘[T’é?i%%@?é?ﬁ‘%%%‘&?g?’]'wg&i 279%8:67) ) - 2-f | uor o
azatricygln Bri3y1.) i D blecadiens-Sarpbxydathy dr oxy- 8-

azabi cycl o[ 3. 2. 1Joct ane- 8- car boxy!| dhi's conmpound was

prepared usi ng procedures analogqggzgg t hose for

Exanpl e 57. LCMS (MrH): 525. %\H/E,x, e 66

N )

/QOENH

This compound was prepared using procedures analogous to those for Example 45. LCMS
15 (M+H): 476.3.

Example 56
1-(2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-azabicyclo[3.2.1] octane-8-carboxylate

e
O

20 A mixture of 1-(4-bromo-2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxylate (0.010 g, 0.000023 mol) in 0.5 mlL of MeOH was
hydrogenated in the presence of 10% Pd/C, under a hydrogen balloon for 2 h. After the catalyst was
filtered off, the filtrate was evaporated to dryness to give the desired product (8 mg, 98.12%). LCMS

(M+H) 349.2. The product was believed to have 3S stereochemistry based on the starting materials.
25
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| -[4' - (am nocar bonyl ) - 3-f| uor obi phenyl - 4-yI] pi peri di n-
3-yl - 3- hydr oxy- 8-
WwW@2@biogysss o[ 3. 2. 1] oct ane- 8- car boxyl ate Thi s coPQDURZINT/002360
was prepared using procedures anal ogous to those for
Exanple 57. LCMS (MtH): 468.2. Exanple 67 3 ,5 - d if
|l uoro-4-(---hydroxy-8-azabic
yclo . .
oct - 8-yl J-1 - oxoet hyl pi peri di n-1-yQoenzonitrileStep 1.
ExamplXTi peri di n- 3-yl acetyl ) - 8- azablcyclo[s 2.1l octan-3-o0
1-(2- ﬂdaysl&m In
) iR R i X heng Do -a-Sbyarony -

J -%tert but oxycar pi perl

azabicywlo} 2?1%&'“%? mewlarg nol ) and
(3-endo) - 8-azabi cycl o[ 3, 2. 1] oct an- 3nQ! hydrochl ori de
(100.0 ngy, 0.00061 11 nol) in I met hyl f or mam de
(2.00 nmL, 0.0258 nol) s nkotri azol -
yl oxytri s(di met hyl amno) phogphoni um
hexaf | uor ophosphate (287.3 ng, 0.0006722 nol). The
reacti on m xture WeE red at rt for 15 mn, then

treated with N,N-dii S opyl et hyl am ne (0.2661 ni,

0. 001528 nol) at rt fox~another 2 h. LCVS indicated
the formation of the caupl ed product, (M+H) 353.2. The
m xture was dil uted thywater, then extracted wth

Et OAc. The conbi ned okgaNi c | ayers were washed with
aq. sodium bi carbonate| water, and brine successively,
dried, and concentragp ®o dryness. The residue was
treated with hydrogen chloride in 1, 4-dioxane (4.00 M

8. 06 mipiagrert forof4 h. Afasroréd- ZWr@QWIﬂéﬁgﬁ% }103-hydroxy-8-

azablcycch[x Qelig'ctar{el:ge-%gc%cu a‘ieg E%OHQL l %)ﬁg%c’ mglg,gNznet[gﬁgo(% 5,5-tetramethyl-
1,3,2- dlcgcagqrg]aflﬁwdmyrdm@@ -rtfoBamidd (X § ngs, amb(om i) &@p&is@ﬁhr carbonate

(24.2 m@; XD'O@O?TC&OKQW by N’I{JQ%étgylferan debg)%o dO%ZI molgnwas purged with

nltrogeanfox( Blniu@r f\gFrn[Igl -913%@teyyl)>b<gpb@g}fj¢rwg¢e@cll®lﬁop_qlbdiumﬂ-lBecmhplex with
dichlorotngdhame{il: IQY(V de D808 69nol w9tk r[Hé) ing mixture was °
for 4 . %,hg yor obenzoni t(l)r?)l e (0. C(1)209 o G 00 th 133" hF jed at120°C
reacEJcé% glllxulfxﬁe Jips @éhtgil éVl dgwater @bg‘g@) gumh)a ¢.$ U membrane.
The filtragiog daaﬁr@pﬁ:i}ddf@r RBHRIEC @co gé’x%awmhe 8es069Qdbanml 21Was 74. 5%) LCMS
{M+H) h@ﬁﬁ eﬂuee};roci]ugpwgscbeq LELd I’% %g%e B%A%tgr%{) ?srt]r%c%éxg 8%@5&% F%nql 1guration based

the m xture was extracte
on the starine patefialse conbi ned, washed with water and brine
successively, dried, and evaporated to dryness. The
Examplegss.ldue was purlfled on RP-HPLC to give the desired
roduct (36 nmg 77% . LCMS (M+H) 390. 2.
1-(2—ﬂuor0-4-pyrldm-3-ylphenyl)plperldm—3~yl-3 -hydroxy-8-azabicyclo[3.2.1]octane-8-

carboxylate
OH
(\/‘/O\”/ Ni Eﬂ
N o]

7
=~ N

This compound was prepared using procedures analogous to those for Example 57. LCMS
(M+H): 426.2.
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The product was believed to have a 3-endo configuation
based on the starting materials. Exanple 68
wW@2¢07/08%83 | uor o- 4- ni t rophenyl ) pi peri di n- 3- yl | aP€T/¥52087/602360
zabi cycl of 3. 2. 1Joct an- 3-ol A m xture of
(3-endo) - 8- (pi peridm 3-yl acetyl)-8-azabi cycl o[ 3. 2. 1] oc
tan- 3-ol hydrochl oride (0.280 g, 0.000969 nol),
3, 4-difluoronitrobenzene (0.170 g, 0.00107 nol) and
pot assi um car bonate (0.335 g, 0.00242 nol) in
N, N- di met hyl f ormami de (5.60 niL, 0.0723 nol) was heated
Example39 100 0C overni ght. After quenching with water, the
1-2-fluoib-4L gy RliNASy sty BEipaaini - N-Eh (6o xy- 810 Bt Hdd]B .11 il cS8-
carbox Mﬁ!e conbi ned, washed with water and brine
Yélfccessively, dried, and evaporated to dryness. The
resi due was purified on RP-HPLG\ 0oOHiI ve the desired

product (349 ng, 92% . LCNB ( 392. 2. The product
was believed to havera 3-8 nfigurati on based on
the starting materials. JEx le 69

8-[1-(4-am no-2-fl uordphenyl ) pi peridi n-3-yl]acetyl -8-a
zabi cycl of 3. 2. 1] ocks -ol A mxture of
8-[1-(2-fluoro-4-nit enyl ) pi peridi n-3-yl]acetyl ~8-a
zabi cycl o[ 3. 2. 1] octan-j3-0l (0.36 g, 0.00092 nol) in 5
nmL of MeOH was hydrogerated in the presence of 10%
Pd/ C, under a hydrogalloon at rt for 2 h. After
the m xture was filtemegd and the filtrated was

vaporated to dryness. The residue was use i rectl
T frmaove ¥ps Pfﬁwyr%%frfg&m%f&fivfﬁs @ougitihese gﬂj:"‘éﬁ?’ﬁisﬁe'dCMS
(M+H): 6. RPHPLC. LCMS (M+H) 362. 2. The product was believed
to have a 3-endo configuration based on the starting
materials. Exanple 70 nethyl
Exampl§ 6 f | uor o- 4- ( 3- 2- [ 3- hydr oxy- 8- azabi cycl.of 3. 2. 1] oct - 8-y

1—(2-ﬂudﬁ'11)-;?leij?ie§9%$rn¥—lymﬂgﬁ§15;q;)Q’léixlﬁyl@-‘w;ﬁ@fagﬁ;@cﬁ;ﬁhﬁ]octane—8—

carboxyRt¢ | - (4- ami no- 2-f | uor ophenyl ) pi peri di n-3-yl]acetyl -8-a
zabi cycl o[ 3. 2. 1] octan- 3-o0l (0233009, 0. 000083 nwol )

and a sol ution of sodium hydrbxiNde in water (1.00 M
0.166 nL) in nethyle i 0.500 ni, 0.00780
nol ) was added nethyl_c Io?g;ornate (0.01 18 g,
0.000124 nol). The red¢tion m xture was stirred at rt
for 30 min, and nmeFhylene chloride was stripped off.
The residue was puri @ on RP-HPLC to give the
desired product (32 noy” 92% . LCMS (MtH) 420.2. The
product was believed//a have a 3-endo configuration
based on the starting miteri al s.

N

This compound was prepared using procedures analogous to those for Example 57. LCMS
(M~+H): 427.2.

Example 61

1-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl] piperidin-3-yl-3-hydroxy-8-

azabicyclo]3.2.1]octane-8-carboxylate
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Exanpl e 71 et hyl
p-fl uor oS- Z-1S- hydroxy-S-azabicyclol S.|.11oct -
wo gioroeexoet hyl pi peri din-1yl) phepyl ] car bamat BCTOER07/002360
conmpound was prepared using procedures anal ogous to
those for Exanple 70. LCVS (MtH): 434.3. Exanple 72
propyl
(3-fluoro-4-(3-2-| 3-hydroxy-8-azabi cycl o(3. 2. 1Joct- 8-y
I'l-2-oxoethyl pi peridin-lyl) phenyl}carbamateThis

conmpound was prepared using pr Oels anal ogous to
those for Exanple 70. LCI\/|SO(I\/H-I\j >1448. 3. Exanple 73

i sopropyl Tg’

[3-fluoro-4-(3-2-[3-h Xy azabi cycl o[ 3. 2. 1Joct - 8-y

I']-2- oxoethylplperldln yl) phenyl] carbamate This
conpound was prepar ng procedures anal ogous those
for Exanple 70. LCMVB . 448. 3. Exanple 74 isobutyl
[3-fluoro-4-(3-2-[3-hydroxy-8-azabicycl o[ 3. 2. 11oct- 8-y
| ]-2-oxoet hyl pi peridi ps\yl) phenyl) carbamate This
conpound was prepared \Ugl ng procedures anal ogous to
those for Exanple 70./ N (MtH) : 462. 3. Exanple 75

fl uoro-4-(3-(2-[3-faydroxy-8-azabicyclo[ 3. 2. 1l oct - 8-
f} Bjs compownd @ﬂ%ﬂaﬁér‘ﬁswgmw%\e}ywwmw ithose & Epamtiple 57. LCMS

(M+H):8:2p2i peri di n- 3-yl acetyl ] - 8-azabi cycl o[ 3. 2. | ] oct an- 3- ol
hydrochl oride. To a m xture of
t(3R)-I1-(tert-butoxycarbonyl)pi peridin-3-yl]acetic

Examplgci2d ( 1.000 g, 0.0041 10 nol) and

1-4'-f (c{zaomggﬁanﬁn%gﬁggﬂgé %?scﬁn%lle%@k@ -y FPEEMH‘K}Ihé—y 1-3- n g‘r”lty(j:[lg' 4
azabicyglo[3.3 1jpp %r%arvm‘aé@ded benzotri azol - 1-

onxytrls(dlnethylan1no)phospho L Uy
hexaf | uor ophosphate (2.000 g, [0-QU04521 nol). The

reaction [itj/O\H/N
N o)
R

AN

) N
H

This compound was prepared using procedures analogous to those for Example 57. LCMS
(M+H): 508.2.

Example 63

1-(4-(6-}(dimethylamine)carbonyl] pyridin-3-yl)—2-ﬂuorophenyl)piperidin-3-yl-3-hydroxy-8—
azabicyclo[3.2.1]octane-8-carboxylate
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m xture was stirred at rt for 15 mn, then treated
with N, N-diisopropylethylamne ( 1.790 ni, 0.01028
woroy/084683t for another 2 h. LCMS indicated theCT/US2007/002360

formati on of the coupl ed product, (MtH) 353.2. The

m xture was diluted with water, and extracted with

Et OAc. The conbi ned organic |ayers were washed with

aq. sodi um bi carbonate, water and brine successively,

dri ed, and evaporated to dryness. The resi due was

treated with hydrogen chl ori de QK- di oxane (4.00 M
20.55 nL) at rt for 4 h. Agter was evaporated to
dryness, the resulti ﬁ s used directly in

next step (1.19 g, 99.919% . .CM5 (MtH) 253.2, Step 2.

3-fluoro-4-(3-(2-[3~hyyroxy-8-azabicyclo[3.2.1]oct-8-y
[]-2- oxoethyl)plpeﬁ yl) benzonitrile. A m xture

of
8- [ pi peridin-3-yl acety
hydr ochl ori de (0.020
3, 4-di fiuorobenzoni't

- 8-azabi cycl o[ 3. 2. 1] octan- 3-0

0. 000069 nol),

i 1€ (0.0106 g, 0.0000762 nmol) and
pot assi um car bonate (030239 g, 0.000173 nol) in
N, N- di met hyl f or mami de_£0. 400 nL, 0.00516 nol) was
heated at 120 0C ovePni gl¥t. After quenching with
water, the mxture was extracted with Et OAc. The
dhiggpinpound yers sreperé usiogbionatireswasibgss W thbsewat Exan®Mls7. LCMS

(M+H): @6y pe successively, dried, and evaporated to dryness.
The residue was purified on RP-HPLC to give the
desired product (21 rag, 81.64% . LCMS (M+H): 372. 2.

Exampliélg@ product was believed to have 3R stereochenistry

configuration based on the startin
1 (4-(6—%(?\&%{11&115(:2\1' %yél 3-yl)-2-fluorophenyl)piperidin-3-yl-3- hgydroxy—S-
azabicy8e[3.2.1]betaid-8corbdxfiattor opyri di n- 2-yl ) pi peri di n-3-yl | ace
tyl - 8-azabi cycl o[ 3. 2. 1] octan-3-0ol A_m xture of

8- [ pi peridm 3-yl acety]] - 8- aza i 3.2.1]octan-3-o
hydrochl ori de (27.4

5-ch|oro-2,3-dif|uor%é}if’ 156 g 0. 000104 nol)
and N, Ndi i sopropyl et hyy nan (O 0496 nmL, 0.000285 nol)

in N-nethyl pyrrolidinohe (0.500 ralL, 0.00518 nol) was

m crowaved at 180 C fO mn. The resultant m xture

was applied on RP- HP & +0 give the desired product (16
ng 44% LCMS (M+H) 382} 2. Exanple 77 8- (1- - (tr i f

| uoro net hyl )pyri @& 5 2-yl] pi peri i - 3- yl acey
- 8- azabic ycl [3. M loocta--o0

N7
H

O

This compound was prepared using procedures analogous to those for Example 57. LCMS
(M-+H): 497.2.

Example 65

1-(4-(6-|(diethylamino)carbonyl]pyri din-3-yl)-2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-
azabicyclo{3.2,1]octane-8-carboxylate
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Thi s conmpound was prepared using procedures anal ogous
to those for Exanple 76. LCVMS (MtH) 398. 2. Exanple 78
wW@2¢07/08ws8xhl or opyri di n-2-yl) pi peri di n- 3-yl ] acepgt/u82082/602360
bi cycl ol 3. 2. 1] oct an- 3-0l Thi s conmpound was prepared
usi ng procedures anal ogous to those for Exanple 76.
LCVS (M+H) 364.2. Exanple 79
8-(l-[3-chloro-5-(trifluoronethyl)pyridin-2-yl]piperid
i n-3-ylacetyl)-8-azabicycl o| 3. 2. 1Joctan-3-0l This
conmpound was prepared using pr ks anal ogous to
those for Exanple 76. LCNQD(N%ﬁEEﬁgz.l. Exanpl e 80
I-CZ-fIuoroA-nethyIpngﬁZbeggrl n- S-yl - met hyl Ct et r ahy
dr oMH pyran”-yCQCcar ba Toa m xture of
| - (2-fluoro-4-nethyl phgnyl)pi reridin-3-ol (30.0 ny,
0. 000143 nol) (see ) and p-nitrophenyl
chl orof ormate (30.3 . 000150 nol) in methyl ene
chloride (0.500 n_L, 0.70780 nol) was added
triethylam ne (0.0999 0. 000717 nol). The mi xture
was stirred at rtfoHSdrﬁn,thentreMed\Mth
N- net hyl t et rahydr o- 2 ran- 4- am ne hydrochl ori de
(23.9 ng, 0.000158 mp at~rt overnight. After
evaporation to drynegklg?he resul tant m xture was
purified on RP-HPLC to ve the desired product (31
999 . LCVS (MHH) 351. 2. The product was_ believed
?g“ﬁg‘\?ég‘ﬁ‘& vep 8?%’6%?%?%?% PW@%‘&?@BBB%P“P tretherefpr Exgople 57. LCMS
(M+H):#8%.8ri al s. Exanple 81
| - (2-fluoro-4-nmnethyl phenyl) pi peridin-3-yl-3-nethyl norp
hol i ne- 4- car boxyl ate This conpound was prepared using
Exampl§/6§cedur es anal ogous to those for Exanple 80
1-[4'-(ainfdRh by 1)-3 FaoebipleiyiS ridin-3-y1-3- 8-
azabi Il- &22 é g:i}f)l #or hﬁgel ) p?:)yp]z%i’edidﬁIE %-yil?-hél?lr%{tyhsyl nor phol i n
YEOR- L HPEBYG P AP OFKIRE conpound was prepared using
procedur es anal ogous to those npl e 80. LCMS

Sk
he
O

07 “NH,

This compound was prepared using procedures analogous to those for Example 57. LCMS
10 (M+H): 468.2.

Example 67
3,5-difluoro-4-(3-2- [3—hydroxy—8-azabicyclo[3.2.1]oct—8-yl]~2—oxoethylpiperidin-1-yl)benzonitrile
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(MrH) 341 .2. Exanple 83
| -(2,4-difluorophenyl) pi peridin-3-yl-nethyl-(tetrahydr
W@20H0gee8RAN- 4- y| ) car banat e Thi s conmpound was pPEPHFEA7/002360

usi ng procedures anal ogous to those for Exanple 80.

LCVMS (M+H) 355.2. Exanple 84

| -(2,4-difluorophenyl)pi peridin-3-yl-(4-hydroxycycl ohe

xyl ) met hyl car bamat e Thi s conpound was prepared using

procedures anal ogous to those for Exanple 80. LCVB

(MrH) 369. 1. Exanpl e 85

| - (2-fluoro-4-nmnethyl phenyl) pi n 3-yl - (4-hydroxycy

cl ohexyl ) - nnthylcarbﬁzagﬁ/%h( onpound was prepared

usi ng procedures anal‘agous t® those for Exanple 80.

LCMS (M+H) 365.2. Exanpl e A Enzymati c assay of |

bHSD All in V|troF : Mer e perfornmed with

clarified | ysates as source of | | bHSD activity.

HEK- 293 transi ent tran$fectants expressing an

epi t ope-tagged versionCf full-length human 11bHSD
Step 1. cW@?r ﬁemla@r Y ?ﬁg’éﬂ') anz&ﬁ gfd[ .ff Qg,ggcl rﬁ?’n’g ?%}l&g’garyh%g%? x 107

| s were resuspendée fer (25 nmM
Plagmrqere o r5H(tw?nEi,mtcgy(;LarlR;z'npqgg}lpen@n-ﬁml]‘q@@cgtcp.jir((ljdf&B@1gn(M)0061Il mol)

and (3-Satb)-89RIbiaRM[3.YIRGianB-@ AV EbdiHed (@80 nley SPERH1YE Fol) in N,N-
di thﬁjarlfled b %entr ugati gn_and the supernatants were
rmethy P TEE S d aﬂwé) fro | 287 t i oRC8f 1 HISDI 28dedt estbenzotriazol-1-

yloxytrlﬁiémwmlsnmwsah@msﬁehhxlaﬁu()tb;t}roepﬂaye 2HBC3 nﬁgl b@b@@ﬂ’ mol) The
reactlonPrEQMrmy sﬁélaé{ I‘#\/I%D ®5D%go¥he%Q§eateﬁownﬂuo%§g? %og&opyhat e (0.26061

di ssol ved esSe were
mL, 0.001p28 ipelyst é f@bﬁ%‘é’f*ﬁrr%\bi disMB dnditdied BRAoasaiay.of 0hdcorpled product,

(M-+H) 319‘3 R ThOhikt&eWaa |d11§’t|eli ththmrotilerp%%@ %hvﬂ% 8 It c%glggx@d organic
es i n,DVSO such that IEEQ conmpoun
Fing i

avers 5 BRUFAT Bh o PB LBy BRI Hitenf 2 SRy it odried, and
concentiaged t@dgfedsst Theaagdduewedsltreatos acthi oS gwveERomkiddl ih i1 At @6kAY (4.00 M, 3.06

mkL) at rﬁfdphth' %tcprt v&zag cgq‘ca& fated t%séltr)l;n%gse ﬁl%frgs%tmg HCI salt was used directly in next
step (170 mg, 96%). LCMS (M+H) 253.2.

Step 2. 3,5-difluoro-4-(3-2-[3-hydroxy-8-azabicyclo[3.2.1] oct-8-yl]-2-oxoethylpiperidin-1-
yl)benzonitrile.

A mixture of 8-(piperidin-3-ylacetyl)-8-azabicycio[3.2.1]octan-3-o0l hydrochloride (0.035 g,
0.00012 mol), 3,4,5-trifluorobenzonitrile (0.0209 g, 0.000133 mol) and potassium carbonate (0.0419
g, 0.000303 mol) in N,N-dimethylformamide (0.700 mXL, 0.00904 mol) was heated at 100 °C
overnight. After quenched with water, the mixture was extracted with EtOAc. The organic layers
were combined, washed with water and brine successively, dried, and evaporated to dryness. The
residue was purified on RP-HPLC to give the desired product (36 mg 77%). LCMS (M+H) 390.2.

The product was believed to have a 3-endo configuation based on the starting materials.

Example 68
8-[1-(2-fluoro-4-nitrophenyl)piperidin-3-yl]acetyl-8-azabicyclo[3.2.1]octan-3-ol
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m x in assay buffer (25 MM Tris-HO, pH 7.5, 0.1 M
NaCl, 1 mMMMd ) to final concentrations of 400 mM
WO2WOPIRI6ES nM 3H cortisone and 0.007% Triton Xed12082007/002360

Pl ates were incubated at 37 OC for one hour. Reactions

wer e quenched by addition of 40 nL of anti-nouse

coat ed SPA beads that had been pre-incubated with 10

nM car benoxol one and a corti sol -specific nonocl ona

anti body. Quenched plates were incubated for a m ni num

of 30 mnutes at RT prior tor iagHon a Topcount

scintillation counter. th no |ysate,

inhibited |lysate, and/w were run routinely.

Roughl 'y 30% of i nput i sobe i s reduced by 11bHSDI

in the uninhibited reagti on under these conditions.

Test conpounds havi ng | C50 val ue I ess than about 20

nmM according to this Qssay were consi dered

active. Exanpl e B Cel | - Jased assays for HSD activity

Peri pheral bl ood nonond¥ear cells (PBMCs) were

1 SQl; ) ol BN, vol Unt eer s Fj col | )
] deﬁ";?‘ﬁ*ggé s TPlos A I A Rl st gt hyarochtorae
(0280 &]-900PGR proD); A4obiinarenitpboardue\(04 @ lcdOBRIZ) molp dhd pbassfn carbonate

(0.335 e0.0020b ah@@p in NNEaERdihAroMRESidS Ik BY LAt %ﬁ%%&g:ﬁ%ﬁl‘é&w at 100 °C

. 50 ng/nml_ reconbj nant human IL-4 (R&D Systens).
Ovemlggtc’)l‘ing% REHGEnT iy Washohe M”&Brretﬂ’as*cﬁ’?@a‘(tg Wi EIQAS Fdel etpanic layers

were cqmpipdde washed evide water ia?& BALE sicedRElyD Hﬁcc? QA8 %ﬂﬁplfqo@attécpfbsdré/ness. The
: QLR . r.e.i ncubat or 4 urs an
residue ?ﬁseﬁ sup?ﬁu%%ﬁ?g C&g e %‘ﬁ?%%sérfgaf°gﬂﬁs§€%9r‘§ﬁo%§/ i 2EMS (M) 3022
The progysit vag brlisvedtodeye 4 ehduerfigetérmbasetoniie statiapmekciasl | v
avai | abl e ELI SA (Assay Design). Test conpounds having
Ex gg | Cs value | ess than about 20 mM according to this
amp gay were consi dered active. Various nodifications of
8-[1-(4-binéno- H1@GHopB BNy pip il BLyBA cstP-§-BASRWREEE L Red Debei N.
will be apparent to those skilled in the art fromthe
foregoi ng description. Such ' ions are also
intended to fall within_t s&ope of the appended
cl ai ms. Each referenqgﬁ;rﬁgmﬁding all patent, patent
appl i cations, and pubhjeati éhs, cited in the present
application is incepojated herein by reference in its
entirety. What is clanifedyis: 1. A conpound of Fornula
la or Ib:

NH,
A mixture of 8-[1—(2-ﬂuoro-4~nitrophenyl)piperidin-S-yl]aoety1~8—azabicyclo[3.2.1]octan—3-ol
(0.36 g, 0.00092 mol) in 5 mL of MeOH was hydrogenated in the presence of 10% Pd/C, under a
hydrogen balloon at rt for 2 h. After the mixture was filtered and the filtrated was evaporated to
dryness. The residue was used directly in next step. An analytically pure sample was obtained by RP-
HPLC. LCMS (M+H) 362.2. The prbduct was believed to have a 3-endo configuration based on the

siarting materials.
Example 70

methyl [3-fluore-4-(3-2-[3-hydroxy-8-azabicyclo[3.2.1]oct-8-yl] -2-oxoethylpiperidin-1-
yDphenyljcarbamate
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or pharmaceutically acceptable salt or prodrug

thereof, wherein: L is absent, S(O2, S(O, S, S(O
wdmz/oss@s;o) C(OO0 C(OO(C 1-3 alkyle pe), orPCTZUSONFR002360

2; L' is O CH2, or NRN; L2 is COor S(O 2; provided

that when L1lis NRN, L2 is SO2; RNis H G _6alkyl,

aryl, cycloal kyl, heteroaryl orheterocycloal kyl; Ar is

aryl or heteroaryl, each optionally substituted by 1,

2, 3, 4or 5-WX-Y-Z, RLis H CCOR' ' , S(OR"' ,
S(ONRc Rd'" , S(O2R", S(O2 H  c1-10 al kyl ,
Cl-10 hal oal kyl, Co.io_al VIN . o al kynyl, aryl,
cycl oal kyl, heteroaryl, Hetelocycl oal kyl, aryl al kyl,
het eroaryl al kyl, cycl yl aPkyl or
heterocycloalkyIaIkEI, erein each of said Cl-10

al kyl, C LI O hal oal i 0 al kenyl, C2. 10 al kynyl,

aryl, cycl oal kyl, het ryl, heterocycl oal kyl,
aryl al kyl , heteroar Iahyyl, cycl oal kyl al kyl and

het er ocycl oal kyl al-k optionally substituted by 1,
2 or 3RI4; R is ﬁg} Cl-6 alkyl; R3is H G 6

| kyl. | k het
ﬁl% Péff,l%tg f' (§a[|l k(é]?amq{?%%%f’??pg"’é‘g glgnc{nhé y@acegylaq Rpryclo[B 2.1]octan-
3-ol (0.Q0yd, 0. QOQQ%aﬂol@ydnd mweromawfysbdlamdxyaﬁmeoﬁly\ebtela{ﬂ@d Mi, 9.166 mL) in

methyleﬁ)@mlmgo}é&gb Ord %Sqno%’wag a% (}ggbeﬁg} \é\{)loro orgéa ed@ ({1?% g, 0.000124

mol). Thefeagtiondnifenives strediak gt ifor oy, anchyadtindbieydhlorivietver omipyéd off. The
residue RO ME18 r&%ﬁ@ﬂbk\:\élgﬁve\’mg A&kBd 9&)@1&0&(&2 tn{ke 99& leéﬂ/[@dvﬁfl) 420.2.
Th { bé%(clc()f'sllk yl heteroagyl het'er ocycl oal
© Pr"‘g‘ﬁ VorRelPYFddp oY & 3rewdy By l@ra@n (‘5’F‘SC§ on\fogtarting zratcne}ﬁ
R3a and R3b together with the N atomto which they are
ached form a 4-14 nenbered heterocycl oal kyl group

Exmnp@%ich is optionally substituted by 1, 2 or
ethyl [33lugye-J4e(3-¥[3 MydrdxIe8-ambidyclol3.61 Jat k8 1}-2arxy bthy ipjpdrbbiby | |

yl)phenh@&?ﬁ%ﬁél or heterocycl oal kyl, wherein each of the d
al kyl, aryl, cycloal kyl , heteroaréb and
u

het erocycl oal kyl is optionally ted by 1, 2 or
3 -W-X-Y-2Z;

(Y
N O

\/O\n/NH
O
This compound was prepared using procedures analogous to those for Example 70. LCMS
(M-+H): 434.3.

Example 72

propy! [3-fluero-4-(3-2-{3- hydroxy—8~azablcyclo[3 2.1foct-8-yl]-2-oxoethylpiperidin-1-
yDphenyljcarbamate
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R4, R5, Rd, R7, R8, RO, R0 and RI ! are independently

selected fromH OC(OR', OC(OORDb ", C(OORDb ",
wOBpsksE' RA" > NRc'Rd ", NRc' C(O Ra' , NRc CGQ/OR007/002360

SC(OR'" , SC(ONRV, S(O2R', S(O2NRc'R " , SRb ",

Cl- O alkyl. CM hal oal kyl, C2- 10 al kenyl, C2-10

al kynyl, aryl, cycl oal kyl,

het er oaryl , het er ocycl oal kyl, aryl al kyl,

het eroaryl al kyl, cycl oal kyl al kyl and

het er ocycl oal kyl al kyl , wherein e O”daid C-10

al kyl, C -10 hal oal kyl, .io_alkKenyl, C2-J0 al kynyl,
aryl, cycl oal kyl, heterqary¥, t erocycl oal kyl
aryl al kyl , heteroaryl al k cycl oal kyl al kyl, or

heterocycloalkylalkyIst pptionally substituted by 1,
2 or 3 R4 ; or RL and~ & together with the carbon
atons to which they arelgttlached and the intervening
-NR2CO- noiety forma 4-14 nenbered heterocycl oal kyl
group which is optiendN yNHubstituted by 1, 2 or 3
R14; or R4 and R3 togetfler with the carbon atomto
i.ch they are attached forma 3-14 nenbered
cv:yt}ﬁff wEmepRd Was prepapbsing rsedeRyies eratngousioitodse ife Example 70. LCMS
(M+H)opBional | y substituted by 1, 2 or 3 R14 ; or R6 and R7
together with the carbon atomto which they are
attached forma 3-14 nenbered cycl oal kyl or
Examppeeider ocycl oal kyl group which is optionally substituted
iSOrOY (2L ] __R nd h V\ﬂthth.e .
prodfl (L fludroll o P fyare ‘5tsﬁg*p‘%&f“é‘@%?Z‘gﬂﬁéwﬁ%—f’meﬁh@p@aﬂdln-1-
yDphenyllsapbamgteycl oal kyl or heterocycl oal kyl group which is
optional ly substituted by 1, 2 or 3 R4 or R10 and Rl
1 together with the carbon atom Ich they are
attached forma 3-14 Mcloal kyl  or
het er ocycl oal kyl groupimhikh Es optionally substituted
by 1, 2 or 3 R14 ; or R&Nand together with the
carbon atomto whichrthey are attached forma 3-7
menbered fused cycl oal group or 3-7 nenbered fused
het er ocycl oal kyl group Whi'ch is optionally substituted
by 1, 2 or 3 R14 ;_o0p ipnd R8 together with the
carbon atomto whi tiiey are attached forma 3-7
menbered fused cycl oal®Ryl group or 3-7 nenbered fused
mats@ba6¥e]d0A skitdna Bt QLR e WG d [.Qngl bstityte
w2 or 3 B cach i s ROk T e
-4A7al kyl, C,.4 hal oal kyl, aryl, cycloal kyl,
het er oaryl ,

Example 74

isobutyl [3—ﬂu0r0—4-(3-2—[3—hydroxy—8—azabicyclo[3.2.1 loct-8-yi]-2-oxoethylpiperidin-1-

yDphenyl]carbamate
3 OH
(j/\”/ N
N o

/J\V/O\U,NH
0
This compound was prepared using procedures analogous to those for Example 70. LCMS
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heterocycl oal kyl, CN, NO2, ORa ", SRa C(ORb C(O NRc
d C(OOR"' , OC(ORy , OC(ONRc Rd" , NRc'Rd , NR
WO a{odp8s3 , NR C(OOR , NRc' S(O2Rb' , S(O Rb' PCT/US2007/002360
S(ONRc'Rd" , S(O2Rb" , or S(O 2NrRc Rd "; WWand W
are independently selected fromabsent, C -6
al kyl enyl, C2-6 al kenyl enyl, C2-6 al kynylenyl, O S,
NRe, CO COO, CONRC SO SO@2, SONRe and N eCONRr,
wherein each of said G 6 al kylenyl, C2-6 al kenyl enyl,
(M+HE) 4830 al kynylenyi is optionally substituted by 1, 2
or 3 substituents independently selected from hal o,
C .4 al koxy, G -4 hal oal koxy, amno, C -4
yl am no, and C2 8 dial kylam no; X, X and X' are
-ﬂuorpﬁe{éﬂéﬂ%yﬂi’q&y-&izﬁm@do[Brmakﬁﬁphvox@thfﬁlbé’ljlﬁﬂyﬂ benzonitrile
C2-6 al kenyl enyl, C2-6 -al kynyl enyl cycl oal i
het er oaryl and heterocycloalky - ggeln each of sald

C .6 alkylenyl, C2-6 | £/ C2 al kynyl enyl,
cycl oal kyl, heteroary]l a d h terocycloalkyl S
optionally substitute 1,92 or 3 substituents

i ndependently sel ected lfrom halo, CN, ‘NO2, OH C 4

Examp, g

al kyl, G -4 hal oal ky .8 al koxyal kyl, G -4 al koxy,
G -4 hal oal koxy, C2-8 oxyal koxy, cycl oal kyl
het erocycl oal kyl, C(O , C(ONRcRd, amno, C, .4

al kyl ami no, and C2-8 dial kylam no;Y, Y and Y" are
Step 1. 8Mewﬁu-éml¢cyty$7e8 wbeﬂczmmmbawto,z Hidro&hiadidey| enyl

CG%O b néktlix%né/é @ﬁi bg%bg &%ﬁﬁ)’b%%@{‘ &fgwﬁace\% é'lfnélc%g 09 &, 0-004110
mol) artslf (33%“(18) %Jazeg)lcgpm %Wptan-@gﬂ @gﬁt@ghﬂyh@mw 680 de, 0.0041 10 mol)} in N,N-

dlmethsmnﬁa?ﬁtdkynyl(@wl | ;ropti opad 1y suBsti tyyced Qt{?éd Rhzotriazol-1-
i tue [ nde&endent ly selected from ha O—lf

Yloxytnééawig@!@mm REAPORH ey arEgsP e, 2 4Pk 1 GADHG) gl The reaction
mixture@gas stintedadtkey foans moy, then t&atear\hdch\T I\Bdh&obrﬁﬂﬂ@tﬂﬂdﬁﬁie' (. 790 mL 0.01028

ol) a o8y b0 &

mol) tﬁ%;e kox% h: amréilﬁl% in J&ﬁateg(ggc% fggp&t}ﬁnggthe(ﬂ)uglegpadk%}l g\ilﬁ-lﬁb353 2, The
mixturewag dgpq@« with e, ;ax|dk:§'m§,dted vigh BrO ok y‘ht;/qutanqdl grganic layers were washed
with anY&inQﬁllkadéLboth%t @5&@5?/& &%@E&E&Eb&& 4 a&c& a/wﬁra&éi to dryness. The

hal osul

residue Cear@@ th%)t(@))w CW@)"NR&F@OMNR M\R@@é @Rt rt for 4 h. After it
was evadReEdh Arpnes CtRdNRsghiNRHTRAalt NRE GQGHNBrd%QI}\RRn&t sé{)Q)l R9.g, 99.91%).

S(O) 2Rb, and S(O) 2NRcRd wherei n each
Loms GRS kyl, C2-6 alkenyl, C2-6 al kynyl, aryl,

cycl oal kyl , heteroaryl and heterocycloalkyl IS

Step 2. ﬁﬁ&drgw.?l-(y ﬁ%gltox} YL % 4?/5410#3 %{o%; 8%]3}19,\50%{{1%? ezg%fizié 1-

b @pendent Iy~ sel ect
yhbenzagiy nyl, C2-6 alkynyl, Gi-
A mixture of 8-[piperidin-3- ylacetyl]-S-azablcyclo[3.2.1]octan~3-ol hydrochloride (0.020 g,

0.000069 mol), 3,4-difluorobenzonitrile (0.0106 g, 0.0000762 mol) and potassium carbonate (0.0239
g 0.000173 mol) in N,N-dimethylformamide (0.400 mL, 0.00516 mol) was heated at 120 °C
overnight. After quenching with water, the mixture was extracted with EtOAc. The organic layers
were combined, washed with water and brine successively, dried, and evaporated to dryness. The
residue was purified on RP-HPLC to give the desired product (21 mg, 81.64%). LCMS (M+H): 372.2.
The product was believed to have 3R stereochemistry and a 3-endo configuration based on the starting

materials,

Example 76
8-[1—(5—chloro-3-fluoroPyridin-2~yl)piperidin-3—yl|acetyl-8-azabicyclo[3.2.1]octan—3-ol
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hal oal kyl, aryl, cycloal kyl, heteroaryl,
het erocycl oal kyl, hal osul fanyl, CN, NO2, ORa, SR
W@y BRe68( O) NRcRd, C(O) ORa, OC(O) Rb, OC( O NRcRAI/US2007/002360
NRcRd, NRcC(O) Rd, NRcC(O) ORa, C(=NR g)NR cRd, NRC(=NR
e)NR cRd, S(O Rb, S(O NRcRd, S(O 2Rb, and S(O 2NROR';
wherein two -WX-Y-Z attached to the sane atom
optionally forma 3-14 nenbered cycl oal kyl k or 3-14
menber ed het erocycl oal kyl group optionally substituted
by 1, 2 or 3 -WX"'- Y'-Z"; whe Pio -W-X -V -Z
attached to the sane aton1optu@ éjly forma 3-14
menber ed cycl oal kyl o red heterocycl oal kyl
group optionally substifatedby 1, 2 or 3 -WX"-
Y'-Z"; wherein -W)ﬁ:Y- is other than H wherein
-W-X-Y -2Z" is othe an H wherein -W-X"-Y" -Z" is
ot her than H, Ra and 'Yare independently sel ect ed
fromH Cl1-6 al kyl, Q.] hal oal kyl, C2-6 al kenyl, C2-6
al kynyl , aryl, cycloalK&l heteroaryl and

hﬁfrﬂt@&y&" SJEJ Mﬁzn—ﬁ%ﬁE%Q%%M&fa&f%hﬁ) 23- 01 %lyg%chlonde (27.4 mg,

0.0000520) ¢ | IB‘C’ﬁkyl ﬁ’é? 8Podaflwopyaﬁawh efldisey cg,oaﬂ 99@10#3 mol) and N,N-
diisoproppleihyhaihey (GoHsst mLub@do:bsys x%l) PN - Hféthyh@h@hdlgor@ @308 m1., 0.00518

o h
5 mol) waﬁ]mlgrog‘g&gcf 1}?'0 ,Caf()y & mlrr ﬁl F re&%{ tzﬁéfrg%ta{?y\@sc?apm on lﬁ) rHPLC to give

“WW%WWCéWW%MMMWﬁ%%demm G 6 alkyl,
C -6 hal oal kyl, C2-6 al kenyl, C2-6 al kynyl, aryl,

cIoaIkyI heteroaryl heterocycloalkyl, aryIaIkyI,

Examp'ﬁéteroarylalkyl cycloalkylalkyl and

8-(1- [4~l’temabﬂﬁ|y&hﬂ§\$%§ﬂnﬂ2kﬂipipem ?—'yﬂic@@ﬁh& gabﬁgl:lg 9. ljgftan—&ol

al kyl, C -6 hal oal kyl, eny , kyny
aryl, cycl oal kyl, heteroaryl cIoaIkyI
aryl al kyl, heteroaryl al kyl al kyl and
heterOcycIoaIkylalkyl£1§fﬁ6?m%na |y substituted by OH,
am no, halo, Cl-6 al kyty~C 6Chal oal kyl, G - hal oal kyl,

aryl, arylal kyl, heteroaryl heteroarylalkyl,

cycl oal-kyl or heteroggifﬁalkyl;Rc and Rd are

i ndependent |y sel omH CM alkyl, C .d
10 hal oal kyl , C2-6 al'Kenyl, C2-6 al kynyl, aryl,

fisis €60 acuA, wa pedpait kg pxlaeécﬁféa %M&lbgﬁl kydhoseafayt?énlﬁé 76. LCMS
OA+H)E groarylal kyl, cycloalLkyl al kyl, and
erocycloalkylalkyl wherein each of said C.i0
alkyl, G -6 hanaIkyI, C2-6 al kenyl, C 6 al kynyl,

Examplaf¥/! ,
15 8-[1-(3-chloropyridin—z-yl)piperidin-3—yl]acetyl-S—azabicyclo[3.2.1]octan-3-ol

oy

CI/N
\I

This compound was prepared using procedures analogous to those for Example 76. LCMS
(M+H) 364.2.

20  Example 79
8-(1-[3-chloro-5-(triﬂuoromethyl)pyridin-z-yl] piperidin-3-ylacetyl)-8-azabicycle|3.2.1]octan-3-
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heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,
het eroaryl al kyl , cycl oal kyl al kyl and
whedoggeyx| oal kyl al kyl is optionally substit utPdI/Dg200/H)02360
amno, halo, C-6 alkyl, d .6 haloal kyl, Cl-6
hal oal kyl, aryl, arylal kyl, heteroaryl,
het eroaryl al kyl , cycl oal kyl, or heterocycl oal kyl; or
Rc and Rd together with the N atomto which they are
attached forma 4-, 5-, 6- or 7- nenbered
ol het er ocycl oal kyl group; Rc' and Rd > are independently

selected fromH G -10 alkyl, C6 dual oal kyl, C2-6
al kenyl, C2.6 al kynyl, aryl, Hetefoaryl, cycloal kyl,

het er ocycl oal kyl , aryka ; foaryl al kyl ,
cycl oal kyl al kyl , and lhet er ogycl oal kyl al kyl , wherein
each of said C-10 alkW¥l, C -6 hal oal kyl, C2-6

al kenyl, C2- al kyn@i |, heteroaryl, cycloal kyl,
het erocycl oal kyl, aryl alkyl, heteroarylal kyi,
cycl oal kyl al kyl , and erocycl oal kyl al kyl is

optional 'y substitutedcby OH amino, halo, G-6 alkyl,

Cl-6 hal oal kyl, C -6 haloal kyl, aryl, arylal g

hiig é?rB%qunFl W @fe@?rsgpi)p@prpggjqdureé ﬁ@ql%ukfﬂ thgge for xample 76. LCMS
(M+H) het.erocycl oal kyl; or Rc and Rd together with the N

atom to which they are attached forma 4-, 5-, 6- or

7- menbered heterocycl oal kyl group; Re and Rr are
Example B8flependent |y sel ect ed fron1H C-I0 aIkyI c

Loal N 4-

re SRR BN mer ot e IR

het er oaryl al kyl, cycl oal ky ¢al§yl and

heterocycloalkylalkyl[igge of said Cl-10

al kyl, C .6 hal oal kyl 6(@I£ZE;E£ C2-6 al kynyl,

aryl, heteroaryl, yclc.lkyl het er ocycl oal kyl ,

aryl al kyl , het er oar F¥yl, cycl oal kyl al kyl, and

het er ocycl oal kyl al kyl optional ly substltuted by OH,

am no, halo, Cl-6 alkyly; G 6 haloal kyl, Cl-6

hal oal kyl , aryl, arylal’kyl, heteroaryl,

Jﬂéfa%&ﬁﬁ-é/ Bia kz)lhuorGM%éh%h@elnylﬁ%exhﬁﬁ §ro@@60d S{Q' Mdom? '}nol) (see Ex.

Re and Rr together wt atom t %
29) and p-pieplesay’ 6}ialﬁﬁo§ormate @O 3 g, {POOLS0 rfé%étr gﬁathylene c londe (0.500 mlL,

0.00780 hﬁnpw@s: y&de0 alikyyiarging (03099@@@ 0. chd)076;NmoN02he £ AIs sﬁhrred at rt for
30 min, %;1 reiaﬁeéy\g%lh%naﬁtgylheé §h3[§6? ﬁﬁrpgrqn XM axanqeshy(érop %l%%lges 82% 9 I(n 0.000158
mol) at (Co@raight. Affer egapGdBipn to2drygesS(tlg) 12:$ultam mBR%Byre was purified on RP-HPLC to
give the desired product (31 mg, 59%). LCMS (M+H) 351.2. The product was believed to have 38

e

stereochemistry based on the starting materials.

Example 81
1-(2-fluoro-4-methylphenyl)piperidin-3-yl-3- methylmorphohne—4 carboxylate

go

N

This compound was prepared using procedures analogous to those for Example 80. LCMS



R6, R7, R8, R, R1I0O and R1 1 are each H R3 is
NR3aR3b; and R3a and R3b together with the N atomto
wokioclsdeBey are attached form an optionally subST/US20®B2360
4-14 menbered heterocycl oal kyl group, then R3 is other
t han pi peridinyl substituted by heteroaryl wherein the
heteroaryl is optionally substituted by arylal kyl; (b)
when the conpound has Formula la, g is 0, Lis
%%O CH2, R3 is NR3aR3b, and R3a and R3b together with
(M+H) 3HeZ-N at om t o whi ch they are attached form an
optionally substituted 4-14 nenbered heterocycl oal kyl
Exmn19$fuP’ then Ar is other than optionally substituted
P (c) when the compound has Fornula la, qis O, L
1-(2, 4—dllﬂsO@henylﬁ(lﬂrﬂjm&%lﬁanuﬁgﬁﬂ)rbhom BurdoniskeR t oget her
with the Natomto which they.are_attached form an
optionally substituted 4-1l4nenger het er ocycl oal kyl
group, then each of R4FK Ng# R8, R9, R 10 and
Rl 1 is other than CC(O R}, %(O)(P b , C(OOR 15" or
OC(O)NR c'Rd ; and (d) Mhen the conpound has Formnul a
la, gis 0, Lis ab§R3 is NR3aR3b , and R3a and

R3b together with the omto which they are
attached forman optiomgtly substituted 4-14 nenbered
5 het erocycl oal kyl group,rthen R3 is other than
optionally substituted piperazi pyl or optionally
Bipeanprayp@ wagoexescdrispierragdedyies ammlogphetoghesp Seurfixawple 80. LCMS
(NH%D oig.m 1, or pharmaceutically acceptable salt thereof,
wherein L is S(O 2. 3. The conpound of claim1l1, or
pharmaceutically acceptable salt thereof, wherein L is
Example$Fent. 4. The conpound of claim1, or

10 1- 4-d1@%§¥d§§%8$ﬂ}éi &e@ldxé( 33@ e? le‘?ra ?d}'o Eﬁer ol a. er%?h.lgfe" s

phat e

accept abl e salt thereof mheréln L1 is Oand L2 is CO
6. The conpound of cI ceutically
acceptabl e salt ther of mhgfel Lk)ls CH2 and L2 is

CO 7. The conpound ofNclai m 1, pharmaceutical I'y
accept abl e salt théres whereln L1 is CH3 and L2 is
S(O 2. 8. The conpou w claim1, or pharnaceutically
acceptable salt thereok; wherein L1 is NH and L2 is
S(O) 2. F

This compound was prepared using procedures analogous to those for Example 80. LCMS
(M+H) 355.2.

15 Example 84
' 1-(2,4-difluorophenyl)piperidin-3-yl-(4-hydroxycyclohexyl)methylcarbamate

|
o.__N
SRS
F

This compound was prepared using procedures analogous to those for Example 80. LCMS
(M-+H) 369.1.
20
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9. The conpound of claim11, or pharmaceutically
acceptable salt thereof, wherein RLis H C U0 alkyl,
w@Roo7084s83 oal kyl , C2.w al kenyl, C2-10 al kynyl , P&r/yE2007/002360
cycl oal kyl, heteroaryl, heterocycl oal kyl, arylal kyl,
het eroaryl al kyi, cycl oal kyl al kyl or
2 het erocycl oal kyl al kyl . 10. The conpound claim 1, or
pharmaceutically acceptable salt thereof, wherein R'
£ | %? H C.6 alkyl, or G 6 haloalkyl. 11. The conpound
Xampie ¥ claim 1, or pharmaceutical ly acceptable salt
1-(2-fluorb-Hemedifyphehg)dp eridie-3i - (MRS diRB Iy ¢y ciuigx BB mctindcaRBimate
together with the N aton1t mhlch they are attached
forma 4-14 nmenber oal kyl group mhlch is
optional Iy substifut r-3-w-x-vy-2z.12.
The conpound of c geutlcally
accept abl e salt the‘ mhereln R4 R5, R6, R7, RS,
R9, R10 and R1 1 . ndependently selected fromH NRc
Rd' ,WCQQ%, Rc "C(OORb , S(OR"'" , S(O)NR c
"Rd" , S(O2R, S(Q 2NRc Rd" , SRb ", Cl1-10 alkyl, CM
Chal oal kyl, C2 10 al kenyl, C2.,0 alk I, aryl,
Thi§ 697820 RS s RISPEFHATSA meFé‘Pf—?P aeilegoaa%?%e f%rr%aapmo; LEMS
(M+H) 368t er oaryl al kyl , cycl oal kyl al kyl and
heterocycloalkylalkyl. 13. The conpound of claim1, or
pharmaceutically acceptable salt thereof, wherein R4,
ExampleR5, R6, R7, R8, R9, Rl10 and R' are independently
lLect H C6 alkyl, C .6 haloalkyl, C2.b
E“zyma@ﬁﬁ%&yﬁﬁl@g@ al kynyl, aryl, cycloal kyl, heteroaryl,
Al et eiocasstys atery berfoamgd afritkwaﬁﬁhétbémaﬁsy'lhaISklyi:e of 11BHSD1 activity.

HEK-293 %358!;183' Jé}{éf?é 5{(4 ex?r]%%sﬁ%e;%r?%ﬁ@é N&&Héﬁ‘ full hTﬁL%xan 11BHSD1

utically acce
were harvsam br Remediationh dkeighly R4x 1?350611R5’erq?¢5u51¥81d64291 4%11@ %fnlmsw buffer

(25 mM E?ns@{(ﬁ 'pﬁd?‘f@eﬁgemlt Néﬁﬁe eptieth eRgcl, OEBCHQS(QmI\Q ﬁlcl@{é), arfdltyBed in a

hal oal k

mlcrOﬂ““Eéﬁ‘i’po‘uﬁatebf"’eﬁq alpier, bwerﬁﬁ&'rgﬁta%mq @5|%U96r5%3@éwﬁfﬂ gliquoted and

frozen. Salt thereof, wherein R4, R5, R6, R7, Rs, RO, R10 and
Ing]bl%orh%fe l&gpl%&q r)‘f?_%srt]tc Bo@ggg}éggﬁg%gp v éfr?,%)ia Sglrntl}iatxonnéjrommlty

Assay (smamm@utamaiuh@s aae amtcabé@@ahlm in MM BOf Thevkevesd diluged i¢ DMSO

eo

to smtable ﬁoncen ratl FS forq §19K%‘s’s“”d pﬁl old sena% diluty V\h'(])ns of com Qunds were
Faceu |caI accep abl‘eMsal ereo ereln 'S

dotted on ]384 81l pllélnﬁ i DN{ﬁﬂJMh ofat 3 llegsmf ]:Qmmunphamqm’ag@@nwwgﬁ ¢opered. 20 pL
of clanﬁeacff Qat as a?décda}o eac hweerlle q{dactlon% rv&er@mﬂﬁ?ed%?z%? Hglg oihfbsp.L of substrate-
cofactor mix in assay buffer (25 mM Tris-HCl, pH 7.5, 0.1 M NaCl, 1 mM MgCl,) to final
concentrations of 400 pM NADPH, 25 nM *H-cortisone and 0.007% Triton X-100. Plates were
incubated at 37 °C for one hour. Reactions were quenched by addition of 40 uL of anti-mouse coated
SPA beads that had been pre-incubated with 10 uM carbenoxolone and a cortisol-specific monoclonal
antibody. Quenched plates were incubated for a minimum of 30 minutes at RT prior to reading on a
Topcount scintillation counter. Controls with no lysate, inhibited lysate, and with no mAb were run
routinely. Roughly 30% of input cortisone is reduced by 113HSDI in the uninhibited reaction under
these conditions.

Test compounds having an ICsg value less than about 20 uM according to this assay were

considered active.
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wherein R3a and R3b together with the N atomto which

they are attached forma 4-14 nenbered
W eaengwyx| oal kyI group which is optionally subST/US20%2360
by 1, 2 or 3-W-X -Y' -2Z. 19. The conmpound of 18, or

phar maceutl cally accept abI e salt thereof, wherein the

ring-formng atons of the heterocycl oal kyl group are

selected fromN, C and O 20. The conpound of claim 18,

%; pharmaceutically acceptable salt thereof, wherein L
Exampley apsent, S(O)2 or CO. 2 1. The conpound of clai m 18,
Cell-basedrasplyaforag®iacgety y acceptable salt thereof, wherein g

PEl’?Fahrglﬁlg %lé)éd Imgngl Li/@ﬂégg cgeglpg pﬂ%{igs)&fr/ﬁrg ISQL{eQFéfﬁ?“ thlwéﬂr heulnhan volunteers by
Ficoll derz;ayrp@m@gﬂ@s Kist srwiees pldtgd at Pk 10° whlé‘J/‘é?lhmergilEf z%ﬂVth[Gibm -BRL)
media in 3@@@1@5&%&3&@ egfsy&érgethrmw@ wﬁgmﬁhsé ﬁ%/mnécgmainw human IL-4

substitute
(R&D Sygighph uher Baﬂomusei przxg 690 Waﬂ%&%ﬁlé’aﬂ yanaddef) im iegpresence or

absence &aJatloﬁJTer@&ftratMH@Bﬁbd}nﬂQuh@ ans eslls w@(cQ)maut@fed@Q 424ours and then

The coppoun clajm 22, or pharnmageuti
supermatag gt BV ) OV RRPBOR CONEF B AOTRY TS B TReARY 2 commercially
available EDESAI(AsshwBesigyb, IVc or Ivd: |Va IVb rvd 25 The

f, cl ai m aley,

'[%8@) xér}dg O}%avm\%/han va?lh el@?s?t%% gl?o%t %6 ;,lM acc%f& ?E ttc?mls éssay were
consideredlaensel ected from N C and O 26 The corrpound of cI aim

24, or pharmaceutical ly accept abI e salt thereof,

vvhereln ring Bis pyrrolldlng peridi nyl,

Vﬁkﬁpmpq ﬁ@)atxogs abthe pr{yﬁla’qoa i adc 111]316& tgﬁsegieﬁcfnbcd herein, will be apparent

to those skilRd %bttﬁ)é@t' s e ﬂ;}dg@ﬂﬂ@ﬂeﬁrlyﬁorﬁ Such modifications are also intended to fall

within th%i)c'(%i)(%?l ? égéeaggc%’ ﬁ%lﬁ{sa%acg (irg 61}99 Pn%\nﬁp }gntypat%nt ap&hf:atlons and
pubhcancﬂala,ecned) impibe pobseft amblaamnnzmncmporpmlr}ﬂmew Ieﬁadrricy in its entirety.
acceptable salt thereof, wherein ring Bis substituted
by 1 OH 28. The conpound of claim 24, or
pharmaceutically acceptable salt ther eof, wherein the
conpound has Fornula IVa or Fornula I Vb.
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29. The conpound of claim 1, or pharmaceutically
acceptable salt thereof, wherein Ar is aryl optionally
waemmssdest ed by 1, 2, 3, 4 or 5 -WX-Y-Z. 30. H@EUS2007/002360
conpound of claim 11, or pharmaceutically acceptable
salt thereof, wherein Ar is phenyl or naphthyl, each
optionally substituted by 1, 2, 3, 4 or 5 -WX-Y-Z
31. The conpound of claim11, or pharnaceutically
. acceptable salt thereof, wherein Ar is phenyl or
What‘S%WBWI, each optionally substituted by 1, 2, 3, 4 or
1. Axconipbsid éfferhslailacdependent | y sel ected from hal o, CN,

NO2, C 4 ﬂ7koxy, het er oaryl oxy, C2.6 I, C .4

hal oagg y C(O Rd, NRcC(O) ORa, RRY, RRRcRd, NR
S(O) 2 §§>oal kyl', C,.6 alkyl, yclldatilyl
AryH—ahd het riyl , wherein eagh—df—dhi d CIX6 al kylR3
aryl an Wl is optionally subst\ dR?y 1, 2

or 3pgObstituents,i ndgpendently sel ggto shal o,

f
Cl-5 aReJIR! k- ZLAETHAl kyl, CN N2, 63, R%
C(O NRcRd, NReC(O Rd and COORa. 32. The conpound of
claim1, or pharmaceutically acceptabl e sal'® thereof,

wherej.n Ar is phenyl or naphthyl, each optionally

or pharmGRE Y g s gly S orprodfoe BERAE Shetsst | ot o ,
Li is dieean8ENt, IS0 % €l BE)SIRT €600, F60)S), CON)O-KCI2 alIRGE OpRA(O)NR*;
1NR S(@QOR nrNReRd, C1-6 al kyl, aryl and heteroaryl,
\ther’el n"each of said aryl and heteroaryl is optionally
ISipfsPor 8@d by 1, 2 or 3 substituents independently

pRRRALRA WhEL T Ched, Bt K)¥o,and C(0) NR cRd. 33. The
gonmpound of claim1 ?r phar maceut i cal | Fccept abl e
REGF e st rery st Apeoant e ssfioalinbi onal |y
AUb&YI drieetbabyl, dach Aptichallylsubktitbted VY X- X374 o838 .—WheY-Z,
onpo v Gl QN pha 3t YoACLe I
o s e
Ca.1p alkesylh $h ot alitymsll, Byyllcyckall®], Iptegpard, belbroeydlaadeni,sarylalkyl, heteroarylatkyl,
hndapsndentol Yo seheatad Wik QM BakOor Hd NP anGl-é, o haloalkyl, C,.
cydoalk}g{lg)gx&,n het e%lcoary}ﬁox}?, C2 6 al kyﬁyl, C%argl oal ’I%oigf)? i’ N
alkenyl, thcceémd,, aRpRo Y], heieropnke REFeToRpgier Lo agiedRgisteroarylaliyl,
cycloalkalk#l ai@h@alokydioallirlalBylad dptlonalaiBiaychoal ka3 R'&r yl  and
hetero yllkanerel n each of said C -6 alkyl, aryl and
Hdt oo 91 Y's optional Iy substituted by 1, 2 or 3
K'ubst, it yelkyks aivhdopeaiighhitgrosel echadofyabynllyhl whergn egeh of the Cis
' Lag! 1Y% i A7 ub B NRE R or 3 W x-
alkyl, ”ﬁNF@é{(’Sﬁkg" GelteR R heredpbol i s ?r?%‘a‘bn?% ubdenfed ¥ T or
Y’-Z’; pharnaceutical ly acceptable salt thereof, wherein Ar
dr3 YR ENY or OR;
R** and R® are independently selected from H, C, alkyl, aryl, cycloalkyl, heteroaryl and

heterocycloalkyl, wherein each of the Ci¢alkyl, aryl, cycloalkyl, heteroary! and heterocycloalkyl is
optionally substituted by 1, 2 or 3 -W’-X"-Y*-2’,

or R*® and R™ together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W’*-X"-Y’-Z’;

R* is H, C,.¢alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein each of the Ci.s
alkyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by 1, 2 or 3 ~W’-X’-
Y'-Z’;

RY RS, RS, R7, R%, R®, R and R'! are independently selected from H, OC(O)R", OC(O)OR”,
C(0)OR®, OC(O)NRRY, NRERY, NR“C(O)R¥, NR*C(O)OR®, S(O)R*, S(O)NR*RY, S(0):R”,
S(0),NR*RY, SR, C,.10alkyl, C.jo haloalkyl, Cy.jpalkenyl, Ca.jpalkynyl, aryl, cycloalkyl, heteroaryl,'
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pyri mdinyl, thieny!, thiazolyl, quinolinyl,

2,1, 3-benzoxadi azol yl, isoquinolinyl or isoxazolyl,
weawh/oggess onal | y substituted by 1, 2, 3, 4 or BCT/US2007/002360

substituents independently selected from hal o, CN,

NO2, C al koxy, heteroaryloxy, C2.6 al kynyl, Cil-4

hal oal koxy, NRCC( O Rd, NR C(O ORO, C(O NRRd, NRcRd,

NReS(O) 2Rb, Ci -4 hal oal kyl, Cl'-6 al kyl,

he ocycloalk and het mhe e
heterocycgogﬁ @)rylg kélf Rv%:/roargfw%/yl,awalolqu@ﬁ%g?ﬁ gxeitesro% anW‘lﬂ?}fy? wherem each
of said mlg,shllkylut(e,do hplodlkyR Of.o3alketlyft Ct. weﬂkﬁnyn ndspe ngkﬂmtlkw heteroaryl,

heterocyc?%aky? Lﬁiglafl&é? 8 %%12%83'&“? &‘l( eﬁﬁﬁaalg%l ?Acb%lgélkg[%{’lecyll\gzdptionally

subﬂﬁmbd@upobnd38f claim1, or pharnmaceutically acceptable

of R tnd ﬁe{o%%cr W&?{h%'cgru% At§mPYJ WHYh tRRtkORBlchdd and the intervening
substituted by 3, 4 5 substifuents

-NR*CO-j pjehy dpraomtH1g ‘%e@#t@&dé'&tqf?fdﬁ%OhléiV‘ogfowhlﬁbls ortjogally whstijuted by 1,
2 or 3 R'heteroaryl oxy, C2-6 al kynyl, Cl-4 hal oal koxy,

onf Gt QB S SRy aE@d%g%f}Fb”ﬁacmbmd

cycloalkylh et E&tﬂacryyclo,alkylmbm whieh ¢dhoptibnalyisdbsGiutél tal K2l qr 3eH: and
gb%cpéf & etflecf Wi tth@ L&}’ §MQ§ Bv'hkﬂtﬂ%q apé’ at ’ch‘Izd f%f-mg 3 14 membered

St1Tuents independently selected from
cycloalkyépkmterommlkﬁ’agrew wich iotiongdly, subygutedspal . 2 QR cRd
oNRe Gl d R Rdgandd WaPhe carBon cgla_rh@o W;ﬁﬁﬁ@?ﬂ?@r@ﬁtt&h@ 13rd a 301rh4 membered
ar maceu accept abl e t ther rein the
eycloaliof] Bﬁ’b%?}ﬁ@"’i?ﬁg‘yl:%%%w Ba R VR AT e 1. 2
o3,R'% 2ad B! t@etheR3dtharhd &E3dpnt axgmt hewhwhtthey he Mimhanfdo a 3-14

membere\émc?rc(;:loalltg?e?[hgi:rﬁg)[acsoaﬁ%?gr%uf Ohith 1s DpU]('){lal n?%lt‘?tgd y1,20r3R":

y su st tuted
dpR* 2nd R” thgetBer- with ftiecytboR! atonB@ wlw"ethem ﬁmqadleéffor@r apm membered

fused cy allgrl gma? LPBEEHL hisald %s&ﬁ&%&@@ﬂo@lk?’ﬁér&uﬂ Qﬁi’cﬁ@sf@ptlonally substituted
: ein the conpound has Formila la; L1 is O

by 1, 20(iﬁ-q is 1; R3 is NR3aR3b; R3a is C 6 alkyl; and R3b
drRéAndRY tdﬁ@t‘ﬂ@f%ﬁl@ tHeeh8oR Ghoet Rk IEYN they @tbpatta&&d f6rm a 3-7 membered

d t
fused cycﬁ?agﬁi? %po(upsoﬁggc edﬁregfﬂ @S?Me)teﬁ?cﬁfglroﬁl&yhgrguglrvhlch is optionally substituted

byl,zopzaérldine 1- carboxylate

€ ckﬁ{r“n@lﬁ)ﬂ%}lgx&eﬁﬁlf F%gy(:fl) %‘118:& ;hgloaoﬁkyll aryl, cycloalkyl, heteroaryl,

heterOCY‘FIDi{lkyln%%hNﬂs?rl‘é{Jl SBnW(P@Rpé?(péW BLAFOI0RY P GHRE- QEUBNR R,

NRER?, S¥C bR 2NRE oabyre; RREBIGIORY, ISBOE®’, S(OINRRY, S(O)RY, or
.- (-2- f1 uoro- 4- nltrophenyl)p|per|d|n 3-yl - 3-hydroxy-8-a
S((:))I\]Rngmycl0[3 2. |]octane-8-carboxyl at e;

W, W’ and W?* are independently selected from absent, Cy. alkylenyl, C,.s alkenylenyl, Cs
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR® and NR°CONR', wherein each of said
C1.s alkylenyl, Co.¢ alkenylenyl, and C,alkynyleny! is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, OH, C,.alkoxy, C,4haloalkoxy, amino, C,4 alkylamino, and Cy.¢
dialkylamino;

X, X’ and X’ are independently selected from absent, C, alkylenyl, Co¢ alkenylenyl, Ca
alkynylenyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of said C,.¢ alkylenyl, Cs
alkenylenyl, C,.¢alkynylenyl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by
1, 2 or 3 substituents independently selected from halo, CN, NO,, OH, C4alkyl, C,.;haloalkyl, Cy
alkoxyalkyl, C\.q alkoxy, C,.4 haloalkoxy, C,.5 alkoxyalkoxy, cycloalkyl, heterocycloalkyl, C{O)OR?,
C(O)NRRY, amino, C,.4 alkylamino, and C,.; dialkylamino;
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| ~-am no”-fl uorophenyQpi peri di n-S-yl - S- hydr oxy- S-azab
cycl of S*. |]octane-8- carboxyl ate;

WO 20071085880 - f Gsopr opoxycar bonyCam noJphenyl pi pRCT/U52008602360
yl ~-hydr oxy- Sazabi cycl o[ 3. 2. 1] oct anc- 8- car boxyl at e;
| -2-fl uoro-4-[(nmethoxycarbonyl )am no] phenyl pi peri di n-3
-yl - 3-hydroxy-8- azabi cycl o[ 3.2
2]octane 8- car boxyl at e;

0y St G gereaY SPETO 507 A0t B BEuE tseg Gpgeny. Cao
alkynyledyJ: .14, umeoc@ COPr CPOIRT CHO LMy SPATR® N NIRICYINK pehdrein kah of said
Cis alkyléryl ) QMﬁg}gﬁé}%%ﬂ ‘706t r?mylgn)(/:l al? ogtlonlall¥ substituted by 1, 2 or 3 substituents

independently-foletiod G0 Held, ST e YkenY.15on Wk alitrioFmineng p?lb)éllalinmon and Cag

dialkylaniiss;Y | - 3- hydroxy 8-
azabi ¢ cycl o 1] oct ane- 8- car

74 5 30 Goratp gy SR o oy Gy N0 Bk Gt k. Cia

haloalkoxyy lam3nd) YEIr, G¥¥Adinino, Cas dialkylamino, Ci.e alkyl, C, alkenyl, C,.¢ alkynyl, aryl,
cycloalky'i‘ ?egerp%!ryljqg%aoce/éljﬁg-&larﬁ%o§ulfa%§f) XY LS ore, sR®, CIOR®, C(OINRRY,
C(O)OR?, 3-CaXaIRf, i dda(OINRIR’ phaimyRY, piNRAICI(A)RT; 3NR° Q@)Wdr o@(FI‘SRg)NWR"

e ARG S AR ) SRRt of sy,

C,.¢ alkenPl, [[BK bltHme -atylcakivadkyl, atetoaryl, and heterocycloalkyl is optionally substituted by
1,2 o0r3 su,}(%)st dLucYn%s ind€ ee];rlh%l%r os%{gzgtexlf)ogrﬁ Rgllol a&ifly |C26 alkenyl, C,.¢ alkynyl, C\4
haloalkyl} ax(yn, nyianlé;ylz hétergaryb ﬁwwyylpplgmls Mlpﬁﬂ@nyll. CAL AR OR-$R'a COR”,
C(O)NR“Rab' QY @)@f{ﬁg Zotﬂ(@ﬁi"aneoé (ORBEROXY NGRS,  NRC(O)RY,  NR°C(O)OR?,
CENRANRS 1% & Ohexx)y{PgR s ¥))}){aS(O) i aorephenyl piperi d

v@?e@é?h GW6! O3 22 ] fetidaendmeadReX ¥bat Sptlonally form a 3-14 membered
cycloalk)rl}c| o Eéﬁy%rg%%?-%_rygggﬁy? g'lgllqp gptzo%alfly su smeteg%l pi per3| CkN” -X-
Y7 azablcyclo[S 2. 1] oct ane- 8- carboxylate

cg:rr% ﬁenyl p%é#lc ¢ bé@éﬁ? h d?a(r)r)x(cyatgmz%fbmnallgl o[rm a 3-14 membered
cycloalkyl or 3-14 membered heterocycloalkyl group opnonally substituted by 1, 2 or 3 —-W-X"’-
Y2

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 R* are independently selected from H, Cy alkyl, C,¢ haloalkyl, C,.¢ alkenyl, Ci.e
alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of said C;¢ alkyl, Ci¢
haloalkyl, Cs. alkenyl, C,.¢ alkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl is optionally
substituted by OH, amino, halo, C,.s alkyl, C,. haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl or heterocycloalkyl;

R® and R are independently selected from H, C,¢ alkyl, Ci haloalkyl, C,.s alkenyl, Cs
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein each of said C, alkyl, C,¢ haloalkyl, C,. alkenyl, C, alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloatkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl is optionally substituted by OH, amino, halo, C¢ alkyl, C,¢ haloalkyl, Ci
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;
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3. 2. 1] oct ane- 8- car boxyl at e;

| -4- (cycl opr opyl car bonyl ) am no] - 2- f | uor ophenyl pi perid
WO pe0340§4688- hydr oxy- 8- PCT/US2007/002360

azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate; |-[4-(cyclo

rent anecar bonyl - am no) - 2- f | uor o- phenyl ] - pi peri di n- 3-yl

pi peri di ne- 1- car boxyl at e;

| - (4-cyano- 2, 6-di f| uor ophenyl )

i di | b e;
b iR e Br B R iseny I e P 1 Bleelih g aligvh Cos
alkynyl, gy} detecband, dycloa:lkylbbetyﬂoa;tok;alkyl arylalkyl, heteroarylallkyl cgclgalkylalkyl and
n | r
hcterocyc}%a(lérzléélgf\ th%e?,f%}g!;éﬁ% OC Y Qle%% EE&I%&Q@:‘ é yalkenyl &7 6 gﬁéynyl aryl,
heteroaryl,- (4@%@#@’1 f Ihetorogyrieation.] papdatidi nhsteyqanealkmldr oxglodkyzlyl and

heterocy@bzﬁ%ﬁélﬁﬁ . dpdi DR 2%55%@@@%9%9{' Qitnﬁvo han, Crg alkyl, Cy. haloalkyl, Ci
UOTO Perl di n- 3- Perl di ne-I
a <

haloalkyl, %Téd" B@ﬁ%ﬂqét ]@:teroaryl heteroary Ikyl, cycloalkyl or hc rocycloalkyl;
or R*2nd-Fh ﬂ‘ogaaérthemylb) picpeEd dhith3hyyt ard-dadehea sy perj sl 6- or 7-

membcm_;[]%f’%mfy%b&%l&rr Whenyl ) pi peri di n- 3-yl - 3- hydr oxy- 8- azabi
REymidoRS 2 inBprmod<atip sBeaet FomytaCe) alkyl, Cis haloalkyl, Co.s alkenyl, Cos

alkynyl, ér§f‘ h@ﬂaﬁda&&@@%@ﬁ%ﬂ Hét&%wc%aﬂcy? Ay QLS 1-88 AR C¥ Ak ARy, and

| nonane”- car
heterocyqlogligylalkyle Wéer&UW’é%%y ﬁahie(hlyb §lisvipbn-s Baleallody Crgrlkisarh enelkynyl, aryl,

heteroaryl,C aERAXaIkAL € heterocycloalkyl arylalkyl heteroarylalky! cycloalkylalkyl, and

heterocycé?a}lérlﬂg}liols (Z'PélP‘g% %g%)tg&‘tg‘y bgrpé)ﬁegtlngnlon ha o Cis alp%d rC?‘)s(XeBioeryl, Cis
haloalkyl, arfyR -afitlalbylphederoeyihpdtohanialyhicpdpalklylror BetyloeBsldwidi;oxy - 8-
bj b . - 8- | ;
c?_ZF? Z%rﬁy R QLg%H‘% tﬁ&{.egﬁlgzﬁyxrl)tg %&Iﬁ‘&?{%egta?e’ attached form a 4-, 5-, 6- or 7-

uor 0=
membereddefegicycl8alzyl-ggoupy dr oxy- 9- azabi cycl o[ 3. 3. 1] nonane- 9-

wagrnéqx'yarat@epénde,(@y sedchyl ﬁénmté,qpxrkyﬁlm %abblﬂk@l REL lalkenyl, Cas
roxy h8 azahi ¢

alkynyl, grgl, B%S%clragl cycloalky

heterocy&loéﬁkﬁﬂmcﬁlow3cmtdﬁyﬂ @tysraiwkc,no alkby [, pﬁilbﬂk)ﬂ GroydikedyhydE eXynyl, aryl,
- P" I J rbo

heteroar)il crc?oallg)ﬁoxygtgrr a]tllj (e nra/ ?% 1|-oax9/1a118/1 n- Eycl?alkylalkyl and

hcterocyc'plglalkyl@lkyll ;sgemyuhlkyxgnbguuted by OH amino, halo, C.s alkyl, C,6 haloalkyl Cis

haloalkyliagl@p,ia%){ﬁlcﬂ[ t?’etg'oé!rlrlg ﬁét@gg:yﬁﬂl&'ﬁ rc?QRSMl(ﬁt, & heterocycloalkyl;

or R® and R' together with the N atom to which they are attached form a 4-, 5-, 6- or 7-

. - 8-
eterocycloall)cl 1, arylalkyl, heteroarylalkyl cycloalkylalkyl and

membered heterocycloalkyl group;

RE&is H, CN, NO,, C(O)NH,, or C, alkyl; and

qis0,1or2;
with the provisos:

(a) when the compound has Formula Ia; q is 1; L is C(O)CH»; L' is CH,; L? is S(O):; R*, R?,
RS, R, R%, R®, R'® and R'' are each H; R® is NR¥R?®; and R* and R*® together with the N atom to
which they are attached form an optionally substituted 4-14 membered heterocycloalkyl group, then
R® is other than piperidinyl substituted by heteroaryl wherein the heteroaryl is optionally substituted
by arylalkyl;

(b) when the compound has Formula la, q is 0, L is C(O)CH,, R? is NR*R*®, and R* and R*®
together with the N atom to which they are attached form an optionally substituted 4-14 membered
heterocycloalkyl group, then Ar is other than optionally substituted aryl;

(c) when the compound has Formula Ia, q is 0, L is CO or S(O),, R* is NR¥R™, and R and
R™ together with the N atom to which they are attached form an optionally substituted 4-14
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| -5-

et hoxycar bonyt yam noj - 3- et hyl pyri di n*-yl pi peri di n-3-y
WO 2@7l0g@BOXYy- 8- azabi cycl o[ 3. 2. 1] oct ane- 8- car bPXI/U81087/002360

| -3-nethyl -

(propoxycar bony”am noj pyri di n*-yl pi peridi n-3-yl - 3- hydr

oxy-8- azabicyclo[3 .2. |]octane-8 -carboxyl at e;

I-5;[(isopropoxycarbonyl)anino] 3- et hyl pyri di n- 2-yl pi

membereggxrgtlgfo&: cclPeblF)gl %’0111%/ 6Eefna¥?é;§8)f &r de%l’ B eR8 R®, R'® and R"' is other than
cxxon@]€EK©ﬂ3BbMHO@3&%arDﬁﬁyﬁméﬁfnka3 met hyl pyri di n- 2-yl pi
(@eyh%\ Ehetcg}r[{lgogndg ]\e{lagrbl‘*g)r%\aﬁ anglb pYi€ laQsent R? is NR*R™, and R* and R*®
together ‘{vuI( zhecly 2t o vhigh rt]mymﬂyqtgcpq:q)mchnmpgomlly substituted 4-14 membered
h«aterocyc‘?oa@l«?&"li éio@;; ki ORAC kso [)§1er Bhah- gpt(o%ag)) lsdeganes %lperazmyl orI optionally

car boxyl ate; |- (2-fluoro-4-nitrophenyl)pipéridin-3-y
substituted 3:axe-TApesazi®yli cycl o[ 3. 3.1.1 (3, 7)] decane- 6-
carboxyl ate;

2. T% & pf)%llfllgfgﬂa na:ggqtr gFajgnge 102? %sap & Iag% sgﬁ él}/eéeof wherein L is S(O),.

car boxyl ate; 1-(2, 4-difluorophenyl)piperidin-3-yl
3. T%e Qﬁﬁxnﬁ%‘?gfaingycdrgy[aéﬂ ceu%céllly acceptable salt thereof, wherein L is absent.

ecane- 6- car
1- (4-am no- 2- quorophenyI)plperldln 3 -yl

4, The @¥Ap&ma2athing Y dr@h@madoutidallly deSeplabl kb aLed-wherein L is CO.
car boxyl at e;

| -2-fl uoro-4-[ (et hoxycar bonyl ) am no] phenyl pi peri di n-3
5. Thy ke@pae-of clatiz &} oriphyredaciBicalB. dbcdptable salt thereof, wherein L' is O and L?
is CO (3, 7)] decane- 6- car boxyl at e;
" I -4-[ (et hoxycarbonyl)am no] - 2- f | uor ophenyl pi peri di n- 3-
yl - 2- oxa- 6-
6. 'Ifﬁé @B&b&dﬁglc@ i3 1 Lorl ghdmdab b REMN et RE DAXNKERE R wherein L' is CH, and
| uor o”- CpropoxycarbonycnnlnonhenyIplperldln Syl
L”SCOA oxa b- azatricycio[3.3.1
.1(3,7)] decane-6-car boxyl ate; |-2-fl

7. orfggéoir%! o%o glrgqoxxyp%ar[rrpa%&ytlc)aﬁ)l/ 'chcgﬁlxlﬁe saqty tlhprcgfe erem 1¥ CH; and

L2B803azatr|cycl0[3.3.1.1(3,7)]decane-6-carboxy|ate;
| -[2-fluoro-4-(isobutyryl am no)phenyl] pi peridin-3-yl -

- 0Xa- 6-
8. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L' is NH and
L% is 5(0)s,.
9. The compound of claim 1, or pharmaceutically acceptéble salt thereof, wherein R' is H, Ci.10

alkyl, C,.;g haloalkyl, C,. alkenyl, C, alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloatkylalkyl.

10. The compound claim 1, or pharmaceutically acceptable salt thereof, wherein R' is H, C
alkyl, or C,.¢ haloalkyl.

11. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R® is NR*R™,
and R*® and R together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W’-X*-Y’-Z’,
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azatricyclo[3.3. 1.1(3,7)]decane-6-carboxyl at e;

1- (~“brono”-fl uorophenyQpi peri di n-S-yl - S-hydroxy-S-azab
WO eaoclogte® . 2. 1] oct ane- 8- car boxyl at e; PCT/US2007/002360

1-[ 2-fl uoro-4-(2-oxopyrrolidin-|

-yl) phenyl ] pi peridin-3-yl 2-oxa-6- azatricyclo[3 .3

.1.1(3,7)] decanc- 6- car boxyl at e;

| -[2-fl uoro-4-(2-oxo-1, 3-oxazolidin-3-yl)phenyl] pi peri

12 1 Romedod |°6f§“’3?’1°ff(‘%m‘?ﬁ“a‘é%‘%¥rf‘§“’6"aé’éerS&Bi’?ﬂf%"tf wherein R*, R, %, R,

R R’ R’fa{lcQRf'lammdepkn@éhﬂ@)seled:ted from H, NR° RY, NR*C(O)R”, NR* C(O)OR", S(O)R”,

S(O)NR°§§a gﬁgﬁ)}gwg‘ %"*ﬁ%ﬁo} REL I %aﬂc}koi, Xy, Coanallymyl, aryl,

cycloalkyl,- [ Qetfz:[ogrml 0- hetgRewpt er poyiagky, heteroarylalkyl cycloalkylalkyl and
Iwwnmya&m%phgnyl]plperldln 3-yl 2-oxa-6- azatricyclo[3.3
1. 7)] decane- 6- car boxyl at e;
I-2-f|uoro 4-[ (1 sobut oxycar bonyl ) am no] phenyl pi peri din
13. Thd cdyhpadm@%@ cRim aZ@{phbﬁl}b@élﬁi[caly%cieptable salt thereof, wherein R, R’, R®, R’,
):] decane- 6- ¢

8 9 (;I-
R, 2% % it KR SRR SRR 1y Cua iy Gl G e Coe
alkynyl, oy cgclddliadt batero8vL drtomrydletley], arylalkyl heteroarylalkyl, cycloalkylalky] and
hew“wyﬁoé 1Qkﬁoro 4-6-[ (met hyl am no) car bonyl ] pyri di B- 3-yl phe
pi peri di n- 3-yl - 3- hydr oxy- 8-
azab|cyclo[3 2. 1] oct ane- 8- car boxyl at e;

14. lfhecf)ﬂng@.r "ot RYirh di &p‘ﬁa&xﬁd@&ﬁmmmcﬁqmm §ultShatbofSwharein ®EYR®, RS, R7,
tSA I oct ane

9

R% R, K a@? bips SepSpdrply Fﬂ“&efvrs %ﬁ?f )?3?’69?! Y 2SRy and Co
alkynyl. OXYy- 8- azab|cyclo[3 2. 1] octanc- 8- carboxyl at e;

1- (2-fluoro-4-pyrimdin-5-yl phenyl) pi

reridin-3-yl-3-hydroxy-8-azabicyclo[3 .2. |]octane-8- . = _
15. ‘Barchboryirgtad clajm[1p01f phgm@cmmguly acgentaple salt thereof, wherein R”, R”, R®, R/,
R®, R, RF-RY RAZRL ﬂa&h&hwk&e& B&hirdia); Akl and <Y SIS 8-

azabi cyclo[3 .2. |]octane-8- carboxylate

| -4" - [(cyclopropylan1no)carbony|] 3-f 1 uor obi phenyl - 4-y
16. THei cpRp bighdrof 3tayth -1 3oy meacyutBally acceptable salt thereof, wherein q is 0 or 1.

azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl at e;

17. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein q is 1.

18. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein the compound

has Formula II:

8 7
RQR R R6
5
Ar—L—N R4>
10 R*/4 R3a
RRiT g1 L'—L2—N]
N\
R3b

i
wherein R® and R*® together with the N atom to which they are attached form a 4-14 membered

heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W’-X’-Y’-Z’.

19. The compound of 18, or pharmaceutically acceptable salt thereof, wherein the ring-forming

atoms of the heterocycloalkyl group are selected from N, C and O.
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| - (4-6-[ (di net hyl am
po) car bonyl ] pyri di n-3-yl - 2-f | uor ophenyl ) pi peri di n- 3-yl

WO 00p8e8xy- 8- azabi cycl o[ 3 . 2.1 ]oct ane- 8- car bPORYS2007/002360
late; |-(4-6-[(ethyl am no)carbonyl ]
rytidin-3-yl-2-fluororhenyl)pi peridin-3-yl-3-hydroxy-8
- azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl at e;
| - (4-6- [(diethylanino)carbonyl]

20. Trhg ggng?ch%/ l ‘. ;8;?0%;811%3%2%% g per ] VP&? éal}/thereof w%aroe)l( L?s absent,

S(0), or CO[ 4' ~(arn|nocarbonyl) 3-fl uor obi phenyl -4-yl ] pi peri dm
3-yl - 3- hydr oxy- 8-
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate; S. S-difl uoro”-

21. The gompeppdogipim 18, or pharmaceutically acceptable salt thereof, wherein qis O or 1.
-azabi cyclop. Z. 1 Joct - S-yl | - oxoet hyl pi peridin-1yl)
benzonitril e

22.  Tgeppmpaund|of sﬁaan A8 rﬂrtph%fﬁslﬁ@ﬁm“maﬁ%epram%a@ IhpreehdelAin Be g

compound &k Eytflu{I8l: 2. 1] oct an- 3-ol ; 8-

- (4-am no- 2- fluorophe plper|d|n 3-yl ]acetyl - 8-azabi
cyclo[3.2. 1]o 0

[ 3-fl uoro-4- (335 %“
| ]oct-8-yl]~2- oxoethylp| ridin-l
yl ) phenyi ] car bamat e: et hyl LF3-%1N
or o- 4- ( 3- 2-[ 3- hydr oxy- 8- azabi cycl of
I]oct 8- yI] 2- oxoethylpipcnidin ([

car I . .

wherein og BRELA U R 808 sl aBin group ioh s prjegaly spyispey 1, 2or3
~W-X*-Y]-Z22- oxoethylplperldln | yl') phenyl]carbamat e;

i sopr opyl [3 quoro 4-(3-2-[ 3- hydr oxy- 8-azabi cycl o[ 3

2.1 ]oct- | ]-2-oxoet hyl pi peridin-1 - yl)pheny 1]
23, ’I&lglchamné of ic @il,yqr pharmaceutically acceptable salt thereof, wherein L is absent,
S(0), or €8 f 1 uor o- 4- (3- 2-f 3- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct - 8-y

|']-2-oxoethyl pi peridin-lyl) phenyl]carbamate;

3-fluoro-4-(3-2-[3-hydroxy-8-azabi cycl o[ 3. 2. 1] oct - 8-yl
24, The 20mpoeidficpirper | dipharngtutibdlyzoerptabld walt thereof, wherein the

I pyridin-2-yl)piperidin-3-y]]ace

Compm”$ % E&g%%h#%lc %fg ggtfoctan 3-ol; 8-(lI

A (trlfluoronethycpyrldlnA yIJplperidin-S-yIacetyIJ-S

- azabi cy, N. 1] octan- 3-ol ;
Ar—L—N Ar—L—N
~ o} ‘ o]
o——éi
B B
N N

IVb
Ar—L—N Ar—L—N
o o)
SN—8—n B 1
o i
0 o]
Ve ) Ivd
25 The compound of claim 24, or pharmaceutically acceptable salt thereof, wherein the ring-

forming atoms of ring B are selected from N, C and O.
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8-[1
-(3-chl oropyridin-2-yl)piperidin-3-yl]acetyl - 8-azabi cy
W@ bw[889683 | ] oct an- 3-ol ; PCT/US2007/002360

8-(1-[3-chloro-5-(trifluoronethyl)pyridin-2-yl]piperid

i n-3-ylacetyl)-8-azabicycl o[ 3. 2. 1] octan- 3-ol;
2 | - (2-fluoro-4-nel hyl phenyl) pi peridi n-3-yl -3-net hyl no f

hol i ne- 4- carboxyl ate; o _
26. ngﬁcgifgé;wd' ; lyijagrlfrx gg,hoe;%lar)nﬁ'c&%'éél i Nedidbhe SrREOH TREBRARS B is
pyrrolidinh:;lﬁi Arfhid%h,frhéi@n@nbewiamg/ﬂeﬁml]nGt&*-ﬁ*YL(%aZHWY@R[? Syldraspesd-yl or
2-0?(3‘6'32})%1"'(‘3'2&?{3%1'gazﬁﬁg?%?%%ﬁgaﬁlﬁ Iog;tionally substituted by 1, 2 or 3 -W’-X"-Y"-Z".

pi petidi n-3-yl-(4-hydroxycy
cl ohexyl ) - net hyl car bamate, or a pharnmaceutically

accept ab that BEREAEacetBallfact HRALIRAL thaLERD tvRetcihIriDgB is
27. T]ile-c(oﬂ{%f)\"bdo?efé:-ﬁ]l?r%éfﬁﬁ phenyl ) giy&eri di n-3-yl -methyl (tetra

substitutedydt @F2H- pyr an- 4-yl ) car banat e; and
| - (2, 4-di f!uorophenyl)pi peridin-3-yl-methyl (tetrahydro
-2H pyran-4-yl)carbamate, or.a ph Leat Werein th
28 Taeeeunt o SUF 24 AERROF o edgfelB it Lo, Wherein e
compoun@h&FIRAUAEV Obr Borubi®@bof claims 1 to 40, or

pharmaceutically acceptable salt thereof, and at | east
one pharmaceutically acceptable carrjer

L 42, t hod, _ .
20.  Taé comphrindtdfrapiml 1,nughermessaicrdy AGRNE af&lttiﬂﬁedeo Al e A is aryl
. b j gopppsingdysfyEormula la or Ib: or
Opnona”yp#grg#ﬁt\gﬁéh?ilgzél [y acceptable salt or prodrug thereof,
wherein: L is absent, S(O2, S(O, S, S(O2NR2, C(O, .
30, THe DboraaQr Qs 130t Kyrmaepticatly a@eOphRZlt igsead whapein Gy 18 phenyl
NRN, L2 .is.CO or. 2, Pt Qvl dedythat zwhen L1lis TIVRN,
or naphthyb epch 036??3“%&“‘?%“%% Lé %%k‘if% d\gltrw . cycl oal kyl
heteroaryl, or heterocycloal kyl; Ar is aryl or _ e
31. & cpmBay '_g_c%%gi%gghﬁﬁ%%gaggb%&dptaruteamtbgeraqgé %ﬁ\ﬁ%ﬂ Pééli f:jn
or naphthyl,S{aCh ZbRtiona}IYS('@imbPa’ 3 Yo Vol SaF‘ES%V ’ueRx%s mdec " . 5¢ . .
halo, N, @?j{é‘i?(&xyﬁ GelcRBIKONTL o G mag;éyzyl»sy, Mfﬁ:; . NR'CLOIOR:
¢ycloal’kyl , “heteroaryl het erog Al alrkydnd heteroaryl,
C(O)NRIF élﬂ*o%rﬁ%ls&%z,ﬁ’c@dl%ﬁa{g?f’g% a}ﬁ%’r reideyolddlid ne e

Yl . :
wherein B&hadreepat,Qalkky lagf! laytl hetvmexryéisrpp@g@q»l.ly@pbsggﬁnsd py 1.2 or 3 substituents

C y a = C(O)NR°RY,
indepcnd]érclﬁ)ll Kyl e Pl 10 1l qal kytkyl, @2: HaRalkyl, CN, NO,, OR®, SR, C(O)
NR°C(O)R? and COOR”.

32 The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Ar is phenyl
or naphthyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from
nalo. CN. NO,, NREC(O)RY, NR°C(O)OR®, NRRY, C, alkyl, aryl and heteroaryl, wherein each of
said aryl and heteroaryl is optionally substituted by 1, 2 or 3 substituents independently selected from
C,.salkyl and C(O)NRR®. -

33. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Ar is

heteroaryl optionally substituted by 1, 2,3,40r5 -W-X-Y-Z.

34, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Ar is
heteroaryl optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, CN,
NO,, C,. alkoxy, heteroaryloxy, Cs.s alkynyl, Cia haloalkoxy, NRCC(O)Rd, NRC(O)OR?,
C(O)NRR?, NR°RY, NR¢S(O),R®, C.4 haloalkyl, Cis alkyl, heterocycloalkyl, aryl and heteroaryl,
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al kenyl, C2-10 al kynyl, aryl, cycloal kyl, heteroaryl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,

we ol osdeRy | al kyl , and het er ocycl oal kyl al kyl i SPCT/US2007/002360
optionally substituted by 1, 2 or 3 Rl4 ; R2is H or
G 6 alkyl; R3is H C6 alkyl, aryl, cycloal kyl,
heteroaryl or heterocycl oal kyl, wherein each of the
G -6 al kyl, aryI cycloalkyl, het eroaryl, and

wherein egSl{ Sé%?d}:&l @%ﬂ( ryl :1n %Ee}‘c%%%é@sgggg éu%ls'ltkg%d %&;2 é)ﬁ aos{,lbstitucnts
independd=Blp ﬁleetednﬁkape‘tmbken@l & akkel, g, clthidatlom EN, BOH GRKER?, C(OINRRY,
c £yl d oal kyl, heteroaryl and heterocycl oal kyl,
NreCORf gl ol ! et eroars kyl, aryl, cycloal kyl,
het eroaryl, and heterocycloalkyl Is optionally

3s. The P&B}%]Juﬂﬁ %fjclgyn il- or%h%a@cu‘tﬂlt)&cc%tab% salﬂﬁergﬁawﬁé}gm%hs pyridyl,

together wth N atomto whi they are att ached

pyrimiding eyt hiazohh n‘b’é‘l‘%‘&yh érle} B?fyeméazwy! @qqaulﬁhwﬂ. EHsxgzolyl, each
optional P RIbkaGRH by 152,08 t4i drist ﬁl@stbﬂenis indepafidedtly WitedYiromd haloRBE, NO,, C,.4

alkoxy, ety Comiii G fo S R CORL T B, G Smere, nrere,

NR°S(O)R"yC),, helpelkpaCkydlkyl Heteowaloykylaan! et tetaoyyl mdielr@}ai edck of said Cy¢
alkyl, ar)% Mi %%@4 %l §§JQE‘(¥0'nLIW ?\%SQ%ET& by21 o 0133 sWsu?&ents\fndegendgﬂtiy selected

are iInd edpen

from halos 6 e@l{()édCf‘;rl‘@}ﬂapfyl & A FBOR" s&(%p@sg{gz @(@wd COOR®,
O(ONRR' , NRc Rd' , NRc C(O)Ra’ NRe C(O)CR b ,

36. Tg% O%rap%llnﬂ )9F QL’EKP}B PMa&%@laﬁ@c?e@t %P{jgwﬁereogzwkﬁr)em AT is'pyridyl

opuonallyakdbytﬁtyded bany?, 3, str:ﬁ sﬂdsktyxbms hetendently Isglected from halo, CN, NO,, Cy.4

. | alyt enpd crpd
T
NR"S(O)éﬁC(ﬁl Gploglkild CGi alkd, Imtq'(?qyclo@lkyﬁ @ryh@ﬂ q@qr}r chengin each of said Ci

alkyl, a Méroarﬁg J&mﬁ!&l@ﬁ%ktﬂm@ﬂ )ﬂ/ 1, T Qabikidnis iR@IRAMANY belected
terocycl oal k

arylal kyl heteroaryi .
From haly o Y 1 APVl Mot DRl GD R R QR and COOR®
optionally substltuted by 1, 20r 3 R14 ; or Rl and R3
37. é’?gg’%’gg‘{ﬁ’dgﬁgﬁ{% or r?r%g%u?iﬁg aﬁﬁ&’ s%n tltﬁl?gc)f' @ﬁe@em the compound
has FormdiialVia, iYibrpdiced het er ocycl oal kyI group vvh| chis

optionally sugstituted by 1, 2 gr 3 R14 ; or, R4 'Rmad R5

together w thithe cafhpn at@nt,Q V\/mcht ‘a5 )
at‘tgétﬂ?\d;r oy RB- 1 rey YOOR®
o O
. . N
At At A
Va Vb Ve

wherein:
ris1,2,3,4 or 5; and
R* and R*® together with the N atom to which they are attached form a 4-14 membered

heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W’-X>-Y*-Z’.
38. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein the compound
has Formula Ia; L' is O; L? is CO; q is 1; R® is NR*R®; R® is C,.salkyl; and R™ is a 4-7 membered

heterocycloalkyl group.

39, A compound selected from:
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cycl oal kyl or heterocycl oal kyl group which is

optionally substituted by 1, 2 or 3 R14 ; or R6 and R7
wo ogesmss3 Wit h t he carbon atomto which they aPCT/US2007/002360

attached forma 3-14 nmenbered cycl oal kyl or

het erocycl oal kyl group which is optionally substituted

by 1, 2 or 3 Rl ; or R8 and R9 together with the

carbon atomto which they are attached forma 3-14

nbe cycl oal k het er ocycl oal group which is
lgﬁfrfaB{\tqu]F‘i} Ry @P?‘%ldd‘i"g'c}’l Bipeqdin X; O e or R10 and
1R -ribphthgled ] Foaw ) pibéridih-Deyl aa:ybmmpmnutegl -whb@')mdtéj ey are
a
h@ *3@8“ ﬁtl ﬂ@rgn%%-aﬁ‘fm% cﬁ""? %zai(’)‘“%le‘ngFqﬁ°°‘ St PRy
Ip§2- fluor<24@rtr®hﬂwmprpeudlnmylahwmw%g@bm?low& Hoqthr@ 8-carboxylate;
1C@[aQQHo @Ifglmc;pﬁe%b&@n&n%yylaj fyddd ok lé‘zecagxcngB b2 ]gthne-S-

nmbered fused cycloal kyl” group or 3- ered fused

Carbo"ylﬁévt erocycl oal kyl “group which is opt| onal |y substituted

103 flkoro-Wisoptoftkd carb&iybirNshe A pipetahBan-3uwyldfoxl se

. at om t ich they are attached forma 3-7
azablcycf?@n‘%gﬁgtﬁn?‘%%rgo’\gg%tfoaI kyl group or 3-7 nenbered fused

2 flepelitnetbiarbgnyliminibdmylpspesigin: Hylad-hydrexbst i t ut ed

azab1cyc*?>¥3 ig"l]ogta%ﬁ fxlogé,félylat .each R14 i's |ndependently hal o, G -

aryl , cl oal kyl , heteroaryl

Ih&A{ %éWTbQHYID@F}IDO]WHWCH iperidig, yl 3- )@((@)y%

azabicycle{12). h\B@ta@k-carbg}@tW , OC(ORb', O O) NR c Rd" ,

g{%f%"‘ [(Iﬁggﬁy &)amm%?%x%endm S ;}lg(]@j%?ﬁb ! ;

azabicycly3. Whanan-carbexymdependent ly selected from absent, -

FLBELEH oG STy P Ml

azabicyclghb? élontapexBisaidpxated G 6 al ky Ienyl C2- al kenyl enyl

ﬁ&dﬂ%-zgthsywn%nmh 1i- §1);sm£dx£n d¥h- ﬁgb%{,&ﬁﬁ@l by 1, 2

3. substituents indepen y sel ected from hal o,

azablcycbq 2. EoclaneBepRpXyI#sin g oal koxy, ami no, Cl al kyl ani no

a[u;iﬂ&aza.&(moad;k;BLcammm,m-x,yl)i(her@nﬁhp%dlaB@14‘3n@amme ntly

azabxcyc?q?i??{/%gng- -c%b)éet Cl-6 alkylenyl, C2.6

al kynyl enyl, aryl, cycloal kyl,
heit @fao&aﬁﬂuoroah@yﬁetpen@oﬁeﬂavaieklyline Iwhewaylateeach of said
lqlf % Esf"ugn)ﬁkcny%lpeﬁdlﬁbkﬁWﬂﬁMlympgzdlpeal %Xt@w(ﬁﬂyl

eter oary Het ef ocyc oal
]0 qy@ﬁ%mf&yogmbgtypp@p@@n -3-yl-3-hydroxy-8- azablcyclo 3 2. 1]octane-8-

carboxylate;

1-4-[(cyclohexylcarbonyl)amino]-2-fluorophenylpiperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate;

1-4-[(cyclopentylcarbonyl)amino}-2-fluorophenylpiperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate;

1-4-[(cyclobutylcarbonyl)aminol-2-fluorophenylpiperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate;

1-4-[(cyclopropylcarbonyl)amino}-2-fluorophenylpiperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]Joctane-8-carboxylate;

1-[4-(cyclopentanecarbonyl-amino)-2-fluoro-phenyl]-piperidin-3-yl piperidine-1-carboxylate;
1-(4-cyano-2,6-difluorophenyl)piperidin-3-yl-piperidine-1 -carBoxylate;
1-(4-cyano-2,6-difluorophenyl)piperidin-3-yl-4-hydroxypiperidine-1-carboxylate;
1-(4-cyano-2,6-difluorophenyl)piperidin-3-yl-3-hydroxy-8-azabicyclo[3.2.1]octane-8-

carboxylate;
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by 1, 2 or 3 substituents independently selected from

hal o, CN, N2, OH, G -4 alkyl, G -4 hal oal kyl,
w@2e08@adeexyal kyl , O -4 al koxy, Ci .4 hal oal koxyPCTZRSZH07/002360

al koxyal koxy, cycloal kyl, heterocycl oal kyl, C(O CRa,

C(O NRRd, am no, G .4 al kylamno, and C2-8

di al kylamno; Y, Y and Y" are independently sel ected

fromabsent, Cl 6 al kylenyl, C2-6 al kenylenyl, C2-6

| kynyl I, O S,. NRe, CO ), CONRe, S 2,
1%@%@%«@%&% e O%é&ﬁ@&%@&#@@f@nane@-
carboxylazd; Ky | enyl C2- 6al kenyl enyl and C2-6al kynyl enyl is
IQQ % <P Hl?o éﬁf}ep%’l St I t u eal-? ¥er1d1ﬁe -carba._)ﬁ Q%St | tuents

ep end ]-4 al koxy,
I@Hah@mrmyyl)mnﬂdw-3-ﬂ-4 -Bydrokyripanidimg- lagacbog2la8;

1 C{t al &M&&U&H&le)pé\leréﬁ-ozg QQ?élydr%W gl a%i%&%fb‘#ﬁ@‘i jo¥ta§§ k&SN late;
11’{%44&59%528)‘3“%1?1%11??61‘11“@'3’&3 éwtrym%aﬁ@wyeé@ alnapwﬂa?ﬁﬂma‘ylate
1@2-1"@10&1 Kﬁethy@ez@lﬁbd&ﬁflbﬁlﬁ —y@p&mﬁx'le{‘y-ﬁ?&bmiyiﬂcy [,
oa t eroar et cl oa : )
ST iy PP PRI tin PR S g ey ks,
I@W‘d‘ n&(y@ﬁﬂwl)p%@d»n%mhyddmd&ammm;l]octane -8-
carboxyld C(=NR s)NR cRd, NRcC{=NRs) NR cRd, S(O Rb,
é O NRcRd S(O 2Rb, and S( 0O 2NRcRd wherein each of
1{@ifpo- 4@e§1ysw1|enylmesd@r-’r<§h ydrepy-8-2gRGy APl 3 dlngpane-9-
carboxyldi® Cl oal kyl , heteroaryl, and heterocycloal kyl is

optionally substituted 2 or, 3 subst.it
1r<3a%%@ﬂa%$'ﬁw§a %é‘belaefr 16-3'?1-% Ry dresy- %Zavlﬁxﬂlfoe[g%z‘l%ctm-8~
carboxylad;kenyl , C2 6 al kynyl, C - haloal kyl, aryl,

h(él(:logﬁ(lf 1%& %pma{g‘k %gﬁ%yﬂégav%imwﬁl Re2ploctane--

carboxylaB§;0) ORa, CIZ( O Rb, OC(O NRcRd, NRcRd, NRcC(O) Rd,

ar O 3§ T 1 T Rb
azabicwgﬁ%( Q)o%% b 134}18 SR X %.? y Nacglpm& &}INR/&R% SyD-

) 2NRcRd; wherein two
1}?“2“%'&13%{ ﬁ’%at?o the sane atomoptionally forma

135- ﬂ(éthm%ﬁﬂ)a&y@d]@ahkﬂﬁbbyﬂﬁm&- Jidipe@dihery@d-hydroxy-8-

roup optionally substituted by 1, 2
azab’cydc?ggli]%ﬁ% Q"CV%X’?‘IQ wherein two -W-X -Y -Z attached

IH}rrteth@l-édﬁmmﬁm@pﬂ)mb]wnﬂmf2nylalp3m<1M3me -8~

LWl 5 QL h3zviéle.menber ed heterocycl oaI kyI group
aéablcyd%gé: ?ﬂ,{g 'y surbsyt(yllzi Ut ed by 1,

Il sePFPPORNCXDRUYY) arngn%t-’»h@ﬁthvlﬁaﬁdlpﬂ m?rm%w *Wdrow 4
azabicycloB3. 21 t8fand-Bakrbbkylate;

1-5-[(isobutoxycarbonyl)amino]-3-methylpyridin-2-ylpiperidin-3-yl-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxylate;

1-(4-cyano-2-fluorophenyl)piperidin-3-yl 2-oxa-6-azatricyclo[3.3.1.1(3,7)]decane-6-
carboxylate;

1-(2-fluoro-4-nitrophenyl)piperidin-3-yl 2-oxa-6-azatricyclo[3.3.1.1(3,7)]decane-6-
carboxylate;

1-(2-fluoro-4-methylphenyl)piperidin-3-yl 2-oxa-6-azatricyclo[3.3.1.1(3,7)]decane-6-
carboxylate;

1-(2,4-difluorophenyl)piperidin-3-yl 2-oxa-6-azatricyclo[3.3.1.1(3,7)]decane-6-carboxylate;

1-(4-amino-2-fluorophenyl)piperidin-3-yl 2-oxa-6-azatricyclo[3.3.1.1(3,7)]decane-6-
carboxylate;

1-2-fluoro-4-[(methoxycarbonyl)amino]phenylpiperidin-3-yl-2-oxa-6-
azatricyclo[3.3.1.1(3,7)]decane-6-carboxylate;
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wherein -W '-X'-Y' '-Z" ' is other than H Ra and Ra
are independently selected fromH, C- alkyl, C-6
whadoomsdeys , C2.6 al kenyl, C2-6 al kynyl, aryl, PCT/US2007/002360

cycl oal kyl, heteroaryl and heterocycl oal kyl, wherein

each of said C-6 alkyl, C _6 haloal kyl, C2-6-

al kenyl, C2- al kynyl, aryl, cycloal kyl, heteroaryl and

het er ocycl oal kyl is optionally substituted by OH,

amno, halo, G 6 alkyl, C-fi haloal k

lawg'f’mafb‘)ﬁéléaé?‘B%Jr‘%ilfﬁ?{c’fﬂ%ﬁeémavﬁg}fh&rwam@ﬁ| oal kyl or
azatricyclo§®.BnA¢y, ¢l dmbdeyd-carRtxybanegl Ro " are i ndependent I y

k
lgﬁ-bggxto g[(@gg}lﬁ?rb%ﬁ %ml o!jélrehylg fgl‘ldm%laﬂ %e({ er oar yI
azatricyclpg.gd dé%%]]@mw-carmww,kyl het er oaryl al kyl ,

ey ﬁlu%uﬁMlsaﬁﬁgxﬁmomﬁmﬁ%hﬁaipm@'3‘94'zuoxwr ein
al oal k C2-6 al keny!,
aza‘rlcycéi?’ é ldl(%}ﬂ%caneaqﬁ?rbo’@%?soal kyl, heteroaryl,

1h[etM@f-yqfse?lﬁk?lamlﬁgwh@bhyberlldmelhE/nlaa;lrxﬁlﬁlaI _kyl _ ¥
. an erocycl oal kyl al kyl is optionally
aza““’ycg%%éﬁ?‘t(%é‘gﬁ"a '?ﬁffg‘%&aﬁ% halo, G-6 alkyl, C 6

IhelHgamky2-fludSyphenyl i maildkayd-y1-Bhydrox i B ypbablidyylo[3.2.1Joctane-8-
carboxyl!&@t eroaryl, heteroarylal kyl, cycloal kyl or

het er ocycl oaI kyl; Rc and Rd are independently sel ected

IFRofar-4 R amiplidingirygpheay Bpipdeidin-3-g02-exabkeny| , C2. 6

azamcycﬁi[kmyﬂ(g 7?866}anc-<%165r36>@%fté/| cycl oal kyl -
rocycl oal ky ar tero

lele ‘boé?ﬁ)ﬂFéﬂng 3-atage! ér’é@?ﬂ@&pﬁ R\ k’é}l‘2 ¥‘9\]’?er ein
azatricycﬁﬁﬁ:h 10if(3, 3 diatakd-6-t&bat ikard;, Cl- 6 hal oal kyl, C2-6

BB G 3K 2 Bl e srnaagrsy'm%w oal kyl

erocyc Peroar
azatricycwéﬁdall(ky)]éﬁmw -6-gardovdater ocycl oal kyl al kyl is

1%&(1!1&9@'4' L¥- ﬁ%ﬁérﬁcﬁ#ﬁ %pp%y%"peﬁcmlﬂq'l’?nﬁg%n G -6 alkyl,
, aryl, arylalkyl,
azatricyclpl$ drlo/4? y}]decﬁ‘éﬁ'%‘ﬁ%fg?wlaﬁ kyl, cycl oal kyl or

1h21f@6ﬁwyg(lls@&ktkyﬁcarbeﬁylﬁauﬁacgﬁ?eﬂytpqgaaihe}-ym-bﬁ-a-he N at om
. i C ache orma 4-, 5-, 6- or 7-
azamcycﬁfgﬁ'ggrlégmg?%’? é‘y%rg ¥l group; Rc and Rd are
ﬁ~mﬁmn1d&ntlbmpesdﬁre3:-wb@|~hwmm -Bazgliicylc D[ HP A idcian€B-cBrboxylate;
18 Rl ule. fﬁ%‘h'mK Yirb qhk §Hi¥eridin-3-y]-3-hydroxy-8-
R e R R e R
azabicychpb$. érlwﬁaypﬁrqashoxylegﬁcl oal kyl al kyl and
het graeycherlkyl phinhpipshan - n-Laeiio9t 3 -sabidydbil0 Joctane-8-
b 1aI kyl, ©-6 haloal kyl, C2 6 al kenyl, C2-6 al kynyl,
carboXy' 8y, heteroaryl, cycloal kyl, heterocycl oal kyl ,
H(%ﬁﬂad)rbyﬂ-pyridet ‘E&lphe:wll)alﬂeyﬁlp kyd-mwlrm&hiayicy@ln@ 2.1]Joctane-8-
carboxlet%t erocycl oal kyl al kyl is optionally substituted by OH,
amno, halo, G- alkyl, G -6 haloalkyl, C .6
hed- gacprkﬂ-pyrlgpﬁdpd gplgqna )nypndxﬁétyé-‘sdﬁfflsﬂxy -8-azabicyclo[3.2.1]Joctane-8-
carboxylB@t eroaryl al kyl, cycl oal kyl or heterocycl oal kyl;
1-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]piperidin-3-yl-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxylate; .
1-4'-[(cyclopropylamino)carbonyl]-3-fluorobiphenyl-4-ylpiperidin-3-yl-3-hydroxy-8-
azabicyclo[3.2.1]octane-8-carboxylate;
1-(4-6-[(dimethylamino)carbonyl]pyridin-3-yl-2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-
azabicyclo{3.2.1]octane-8-carboxylate;
1-(4-6-[(ethylamino)carbonyl}pyridin-3-yl-2-fluorophenyl)piperidin-3-yl-3-hydroxy-8-

azabicyclo[3.2.1]octane-8-carboxylate;
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or Rand Rd together with the N atomto which they are
attached forma 4-, 5-, 6- or 7- nenbered

whedgngeys| oal kyl group; Re and Rf are i ndepenP&nub3007/002360

selected fromH CM alkyl, G -6 haloalkyl, C2 6

al kenyl, C2-6 al kynyl, aryl, heteroaryl, cycloal kyl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl and heterocycloalkylalkyl wherein
each alow

1¢4- %[(%F@l%immo%%ﬂgﬂnyﬁm%{i& -5&F §1 uow rgépwp mg -yl|3[fhyd¥c|)xy~8-

azabicyclbBter]oayed-Dadrkytylatgr yl al kyl , het er oaryl al kyl ,

ngp({ar%"fln K O%)’u%i tﬂ%?r%?%ﬁérﬁ@-ﬁ%ﬁ%&p%ﬁ]dﬁo -)Qll ¥¥%dr0)% 8-

azabicyclﬁfﬁ%l]hahmﬁ Rarboxy@ite;6 hal oal kyI aryl, arylal kyI

3%‘9&19{19(%%(4 LZ-M)&IH’&@@QZ@E%%IQ ﬁb&% )K{}' b-oQBethyl?lﬁendm-l -

het erocycl oa Re and together with

yDbenzondiridén t o whi ch they are attached forma 4-, 5-, 6- or

841- (ﬂﬁﬁgﬁf ﬁd%ﬂ&@%@@/?ﬁyl&hmK&]ac@fl@@zaiﬁ?elb% 21,430@&4;{%&4@2,
0 . a 1, .an | S or .
skt st dbaron iy e Rt v b Bt siag A Goo ol

mierthil f3-fliorg-4-@L-[3hydedyedambicy rlefdtd Yiget S -wli-2 @asehylpiperidin-1-

yDpheny RS8Nk, Wherein said disease is assom ated with

resston or activity of 1l bHSD , rising
eththt A

Inflagrei(Bg- &3dw§@ixm-8pﬁ&tﬂvlém10[a 2tlﬂreqt~§ %ﬁé%ﬁtwplpcndm 1-

y])pheny@éaﬁ-%{dté/e am)unt of Fornula la or Ib:or

e RS RSP SR e S Lo

yl)pheny(a)ahatd( O) O- (C , . 3al kylene), or C(ONR2 L1 is O CH2,

RO Hr kPO S Rl e e

yl)phenm@lrmn@afryl or heterocycl oal kyl ; is aryI or
!b%h f1¥dro-49390 3 RHIRD AL Nbi §l2t1 &4 Y2 bxocthyldperfiin-1-
ARG PN 420 BRSNS m‘, ST
yl)phenyﬁcar‘@ml% , 3(0)2 Rc' Rd" , CMoalkyl, C,. 10

hahhalkyl2-[3ERdiay-aldeatiyyclo[62- 11&t«alykynyskoet}@ﬂgibendm-1-
| oal kyl, heteroaryl, heterocycloal kyl, aryl al kyl,

yl)benzo?fé}q%’r oaryl al kyl, cycl oal kyl al kyl or

3-ol;

40.

gdtErabbyeB dwowwadiikﬂxl)mildéi~hy§a@tyl -BfazghatxglaC\VB. L dclept3-ol;

8C-i 1%—(%&%n@ﬂyl)p%dih@—yl}piperidin-3 -ylacetyl)-8-azabicyclo{3.2.1]octan-3-o};
8-[1-~(3-chloropyridin-2-yl)piperidin-3-yljacetyl-8-azabicyclo[3.2.1]octan-3-0l;
8-(1-[3-chloro-5~(triflucromethyl)pyridin-2-yljpiperidin-3-ylacetyl)-8-azabicyclo{3.2.1]Joctan-

1~(2-fluore-4-methylphenyl)piperidin-3-yl-3-methylmorpholine-4-carboxylate;
1-(2,4-difluorophenyl)piperidin-3-yl-3-methylmorpholine-4-carboxylate;
1-(2,4-difluorophenyl)piperidin-3-yl-(4-hydroxycyclohexyl)methylcarbamate; and
1-(2-fluoro-4-methyiphenyl)piperidin-3-yl-(4-hydroxycyclohexyl)-methylcarbamate,

or a pharmaceutically acceptable salt thereof.

A compound selected from:
1-(2-fluoro-4-methylphenyl)piperidin-3-yl-methyl(tetrahydro-2H-pyran-4-yl)carbamate; and
1-(2,4-difluoropheny!)piperidin-3-yl-methyl(tetrahydro-2H-pyran-4-yl)carbamate,

or a pharmaceutically acceptable salt thereof.
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al kenyl, C2-10 al kynyl, aryl, cycloal kyl, heteroaryl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
we ol osdeRy | al kyl and heterocycl oal kyl al kyl i s PCT/US2007/002360
optionally substituted by 1, 2 or 3 Rl4 ; R2is H or
G.6 alkyl; RBis H C-6 alkyl, aryl, cycloal kyl,
heteroaryl or heterocycl oal kyt, wherein each of the
C .6 al kyl, aryI cycl oal kyI het er oaryl and
41, Agceotrr‘egrp%o Cl)(/)l(;l %gna}lgnll( ngoalr gog%oitlgcp {ia &Rg%gﬁztuggzl{tég 9&@?%%/ p%ﬂma%[ﬂcally
acceptabla#lt thedef Gﬂcﬂﬁl’]édstyorﬁ @haaiaeshtitalnmcttptdBle Grmdrkyl , aryl,
cycl oal kyl, heteroaryl and heterocycl oal kyl, wher ei n
each of the G 6 alkyl, aryl, cycloal kyl, heteroaryl
42. Aamethbed b Emodyiatingdll RHEDI soroprsiran@intagtisgifast 1 HIASEY wpijh 4 confpound of
Formulal% - W-X-Y -Z'; or R3a and R3b together.-with the N
om'to which they are attached forma 4 14 menber ed
hetero § Rl gyl group which is optiondR? yRspbstituted
by 1, -W-X-Y-Z; Rcis H, ylptgryl,
l&y,cJanJ yl, NefRroaryl or heter ;LCI_Q;;NJ
8 jal kyl, aryl, cycl oaI
oaI kyl is optlonally '% ed by 1, 2
or 37 \WhXps Y'-I2—RE, R5, R6, R,
1 are independently sel ected fromH oC(OR "
OC(OORb , GGOOR'', OC(ONRc Rd'", NRc Rd » NRc
C(ORa" , NRC'C(OORb ", S(OR"' , S(ONRc'Rd" ,
or pharm8e )iy agceBaBle2hlRor Radrug tH8RT,"whe@iin:] 0 al kyl , Cl-10

th§| P%gr ?)ZC% % AN, c(GR T @I ¢ bpk}j (c”aaﬁ%hene or C(O)NR?;

eroaryl het'erocycl oal kyl',” aryl a kyl,
lhe%@r%r,wmyl cycl oal kyl al kyl and
el eoegwedpal kyI al kyl , wherein each of said Cl.io
al kenyl, C2-10 al kynyl,

pg‘l?‘ﬂ}k%(ed tE?}clf’I'k%l?glLEal\ﬁ{ Et '@ls(g)gz 10het erocycl oal kyl |

Ryl U{,yhlkylhm‘&ka cydraildyh Ihktytfo,ar)d ycﬂ‘lmafdcydzladlk)}li and

/greg Sry@%%’ﬁ 8l 1>’ L%Ll %gl()é]a 8{%&&8&% 3 X, §‘éb§tohgugvg§% Qyz.1,

Ritio s GO) MR cﬁﬁ@%eﬁ(% &'t §@1)e%" SADNRER] nEerp @E)ﬁlb fgto haloalkyl,
Cao alkenm alﬂw)@ta&fylf %d%aﬁcyl%&@gé?ﬁf %Qteib%il@tm@( ChORIKY | heteroarylalkyl,

| kqal 1 CI soo1 ionally substltgted ﬁ AR § \ﬁﬁﬁ@%‘kyl Con
cycloaliylalyl pa hﬁmo ! @@Ma BRI Sp¥fe OF &P ofi-a bt
alkenyl, t@gy aBfyaylatdrac hedodidyimhatedoatyd, Merbelyedalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, and heterocycloalkylalky! is optionally substituted by 1, 2 or 3 RY;

R?isHor Cyg alkyl;

R? is H, C,¢alkyl, aryl, cycloalkyl, heteroary! or heterocycloalkyl, wherein each of the C
alkyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl is optionally substituted by 1, 2 or 3 -W’-X’-
Y’-Z’;

or R? is NR¥*R™ or OR™;

R* and R*® are independently selected from H, C, alkyl, aryl, cycloalkyl, heteroaryl and
heterocycloalkyl, wherein each of the C¢alkyl, aryl, cycloalkyl, heteroaryl, and heterocycloalky! is
optionally substituted by 1, 2 or 3 ~-W’-X’-Y*-Z’;

or R*® and R® together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W’*-X"-Y’-Z’;

R* is H, C,alkyl, aryl, cycloalkyl, heteroaryl, or heterocycloalkyl, wherein each of the Cy.¢
alkyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by 1, 2 or 3 —W’-X’-
Y’-Z’;
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cycl oal kyl or heterocycl oal kyl group which is

optionally substituted by 1, 2 or 3 R14 ; or Rd and R7
wWo ogesmws3 Wi th t he carbon atomto which they aP€r/UsS2007/002360

attached forma 3rl 4 nmenbered cycl oal kyl or

het erocycl oal kyl group which is optionally substituted

by 1, 2 or 3 R14 ; or R8 and RO together with the

carbon atomto which they are attached forma 3-14

menbered cycloal,kyl ar heterocycl oal kyl group which is .
RO Bodith 5 Q0ET PR ppongerghy saiorh Fo G it 4 OS(OIORY,
C(O)OR"RloccamWTRét NRCHRA, U\héGIaDR)‘Qm\IHT(O(m)DRb y\m(@m { Isge)NRRY, S(O),R”,

& e oaI
SN A et B T ISRk B 6l P s i dteros
heterocydyaliyl, @2yletkyB hmﬂ)arylzdkyl Ry chaity Rbovt, @géﬂlhterocwhodﬁkxlﬁbyl wherein each
of said €81 nqogﬂé'ﬁt @, 1o ﬂalMﬁhd he)(lk@x{y? @vtloagﬁ@%'lf %%]e%yaoﬁkyl eteroaryl,

ered fused cycl oalf<0 group fuse
heterocyq%%ﬁl@ﬂ,o%ry@llaéu*}egﬂroagxié&w ﬁ]‘ﬁl‘??hkﬁ@k?dpwcbhﬁfmwcmﬂﬁ’ﬁ“ﬁut‘seeipnonally
substitutddybyll, 22r9R'8 R14 ; or R6 and R8 together with the

carbon_at om they are at dfo
ch ey 5 et et ieg «Grsd bRbahey snsPelivfaste iptervenine
-NR*CO-hretietydose b dal dapémignrelipetenbi yclvalkgl gotp Marlhllglowwlnsmbl gubstédted by 1,
20r3Rnby 1, 2 or 3 R14 ; each Rl14 is independently halo, C
| kyl, C 4 haloalkyl, aryl, cycloalkyl, heteroaryl,
or]gt ép(bgygqggtapq(\wth thwrbmommwhwh thory are attacheg) fpm a 3 14 membered

cycloalkﬁQ)Qlé\tB%c alk(%@é@: ich i @181 sub%t@) B&g@ (.)’Rg' 3R, N C
6 a’gz g) f{ﬁgg’ﬂ)dwph thg(:@?@t}_—gt mip W c@)tbmc ?iga %G«W)nwag( Hl) membered

cycloalky\l\br a¢terobydexion denp Whichaed @eioedlyf substratbd ent , 2 & 3. 8,

k ]
O e B Uy R B HMEI s S o
cycloalkyhiee hetFiacsiestkon Eroyp witiotyis @)t@pklw ehstituteEby 6, ?aq>rk3eli’qya| enyl
ARANE Gaq 6r Al hydmyd- tHescanEgd eal Loy w'imstthby ta;aedumedlfor% a 3-14

or 35ubst|tuents I ndependently selected fromh a
memberegyqyclpatkyl og hRigegycleslk 5 efoup SRR PHRR YGOSR ky REAIERT
o2t 262 R8 teHetlek witA Eﬂel’tﬁrbox atoﬁl toa\nh“icﬁ(fhe@ la6: atﬁd}ﬁ:}ﬂ&BﬂEIBﬁymembet‘ed
fused cydeNIBS LES, M absent, Qi@ al kvl enyl 8 ionally substituted
yC ?ak]g' |rou|1;I> qr d?erg echi( seq ecrtﬁﬁ)c k¥' grm;/%rv 1cP ?p’txona y substitute
by I, ZOhéReroaryI and heterocycl oal kyl , vvherel n each of said

oq::k6 @tn@lRtY(li»g%mél w1t%e§:a?&ok%mﬁlx Wf’nch @%r@r@ét{ﬁyﬁgﬁl 8RY h 3-7 membered

het er oar% het er ocycC %
fused cyﬁﬁlﬁz}e lgqupy.)rgu%@f:mk)qﬁ als‘fg,heterocyc}oalkyl group which is optionally substituted

by 1,2 0r3 R

each R' is independently halo, C. alkyl, C,.4 haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO,, OR*, SR?, C(O)R?, C(O)NR R, C(O)OR*, OC(O)R®, OC(O)NR*RY,
NRERY, NRUC(O)RY, NRE ' C(O)OR™, NRE'S(0):R”, S(O)R”, S(O)NR R, S(0),R”, or
S(O)NR R”;

W, W’ and W’” are independently selected from absent, C,alkylenyl, Cy,. alkenylenyl, Cy.s
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR® and NR°CONR', wherein each of said
C.salkylenyl, C;¢alkenylenyl, and C,.salkynylenyl is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, OH, C,.4alkoxy, C..4 haloalkoxy, amino, C,.4 alkylamino and C,¢
dialkylamino;

X, X’ and X*’ are independently selected from absent, C, alkylenyl, C, alkenylenyl, Ca
alkynylenyl, aryl, cycloatkyl, heteroaryl, and heterocycloalkyl, wherein each of said C, ¢ alkylenyl, C..
¢ alkenylenyl, C,.s alkynylenyl, cycloalkyl, heteroaryl, and heterocycloalkyl is optionally substituted
by 1, 2 or 3 substituents independently selected from halo, CN, NO,, OH, C,_salkyl, C,_,haloalkyl, C,.
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1, 2 or 3 substituents independently selected from

hal o, CN, N2, OH, C -4 alkyl, Cl1 4 hal oal kyl, C2-8
w@bdoonymBkyl , C 4 al koxy, C,.4 hal oal koxy, C2 BCT/US2007/002360

al koxyal koxy, cycloal kyl, heterocycl oal kyl, C(O OR3,

C(O NRcRd, am no, Cl1-4 al kylam no and

C2- Sdial kylamno; Y, Y and Y" are independently

sel ected fromabsent, C -6 al kylenyl, C2-6

| k I I 6 Ik I . O S, NR CO, )
salkoxyallsy ILy al 1%%%, §@S @&%ﬁ&yn%ﬁg‘%ﬁ@wxd%&’ éFWrOé%IW= C(O)OR?,

C(O)NR°E‘aiaﬂIu{5|, €6, dkiyhioydnd @Zdﬁlkalakrﬁml enyl and C2.6

I I b b
SRR, 3 SELSIT A PUBBLIMESE, B S ahegyent,

alkynylengl, kK>8y NRG1CQ, ﬁ@po @ﬂbﬁ&ySO,aSﬁ’zn SONG - ahd NRCEOAR nwhearid each of said
C,. Galkyl%l %2 651@I31If)MI;r@Ilna&ﬁ élkyéﬁc%gstxcﬁﬁﬁy EM?Q%@%@W I236£ 3 substituents

ected from
mdependmlwsiekts%?O%MI%&HQIML@H@FWFxa#ﬁmlkom aging, Qlkylkaﬁfw and Cas
dialkylarin® al kyl, C2-6 al kenyl, C2-6 al kynyl aryl,

& &gla:%gl : I‘n?t@e\{ 3@' etde(rgﬁgyl—? %I) I%N My RHRE = alkoxy, Cus
haloalkox§( @nGIe3,C Mll@lﬁbmo (E{Nﬂ)lblkglﬂohmRoNRGRd kyNRC-G(z(DI)eRyId C,. alkynyl, aryl,
Y doalk@%%%rg?%eg%ﬁ%@l IID%I%%I %)HQN@_NB WHer Si'n eag%() g FRONRR, .
C(O)OR’s a0 (TIRG :QCR(SDI)NR‘@'r GAIRK% Ty INRCPOR"al RIRIG(QIOR?.y | C(=NRFNRRY,
NRCC(“ﬁKW%Iéc S)Iigts% %651% I&g& % ngNIISQm LRh of said C,. salkyl,

opt ona )St I stituents
Ca.s alkeniyh Gepalhpiomtdry, aslativh éietfmroeml adl bete@cyceoaémw optigpally substituted by

1, 2 or 3aIuI6§tﬂ¥«I:nts %eﬁen@&ﬁ%%&ecte@f‘ rota Bab 0@} I,‘XIIkKl &, Y laikenyl, Cue alkynyl, Cig

cycl oal ky eteroaryl erocz . b
haloalkylp, aqybscgplpalﬁw hetgqarymtermaloal a@t@am CE( &%Rgﬁd SR®, C(O)R",
C O)NR°§€ 0) @R0)YORI( OO IO Q))NRE)RR°RNRC RRRNRCORF@IR?, NRC(O)OR?,

CENRERT %@(&f%@’gﬁ@?@ﬂ B OIPR ab Brf SR

whéfeln Ywd —&Nt}aﬁthgdatfaeheﬁhﬁb SeNBRnRt Aomoppticaaidyt fymf ar 3ald membered

nber.ed .
Cycloalbﬁléme?g?yﬁ%b%fﬂ&aw G G A
Y*’-Z’7; or -W-X"- -Z"; vvhere| n tvvo -W-X-Y -Z attached

\;Ih%rf{'l#?\wé;lw ﬁt ?mZO QItIu?}D@It(I ¥h &%IQ Rom c;IplIloﬂﬁbe%%da 3 14 membered

cycl oa ered heter ocP/cI oal kyI gro s
cycloalksdmr|3owam|eyxb§r@6élﬁetq9y¢é%?ﬂa9 groupopgipnally. ypstinied W 1zﬁ for 3 -wx
y».zo.wherein -WX-Y-Z is other than H wherein -W-X -Y' -Z

wﬁcére?rtl h&/—X-Y %nxs other than H;

wherein —W’-X’-Y’-Z. is other than H;

wherein —W?*’-X"’-Y’-Z"" is other than H;

R®* and R are independently selected from H, Cj alkyl, Ci, haloalkyl, C,s alkenyl, Cy
alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of said C,¢ alkyl, Cis
haloalkyl, C,.¢ alkenyl, Ca.¢ alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally
substituted. by OH, amino, halo, C).¢ alkyl, C,¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl or heterocycloalkyl;

R® and R® are independently selected from H, C,. alkyl, Ci haloalkyl, Cas alkenyl, Cs4
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of said C).s alkyl, C\.s haloalkyl, C,.6 alkenyl, C,¢ alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylaikyl, cycloalkylalkyl and
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wherein -W-X"-Y"-Z" is other than H Ra and Ra are

i ndependently selected fromH, Cu6 al kyl, C hal oal kyl,
w@2006/08dckenyl , C2.6 al kynyl, aryl, cycloal kyl , PCT/US2007/002360

het eroaryl and heterocycl oal kyl, wherein each of said

CJ-6 alkyl, O-6 haloalkyl, C - alkenyl, C2-6 al kynyl,

aryl, cycloal kyl, heteroaryl and heterocycl oal kyl is

optionally substituted by OH am no, halo, C .6 alkyl,

|, heteropar
neserooylopByafiy ) P pio R ieuiat P BFL et deeiapityl Crmpatontor, €
haloalkyh acy1,Ripylalkel, ihﬂehe»pﬁfhdhemtdayylzﬂ@l,&@bmdlk&r@'mel'droc@u‘:loﬁkﬂl kyl,

Cycr'cﬂ“ﬂ* %%' 1|§1XJH:!engé%tlg F&&ﬂﬁom ch{ok 1f y(F‘ K raYoaI’lkgl 14y alkenyl, Cas

oal tero eteroc
alkynyl, g, éﬁéﬁﬁ?%}’yl&p}@q)alk)é y}csf:qg@gyklyplgylkyqylm heteroary]alkyl cycloalkylalkyl and

heterocybl@ﬁlﬁ{d@ﬁ([Y/P |V\Q@l-é§1y Eé’%h ky lsald @h{%raﬁdyn g%@ngloglﬁcyls @If galgergrl &, K¥ehieyny!, aryl,

-6
heteroafk@ycwéaww H&E%?%kal hewiﬂ&sxlym mrmlalka\s yI %ncwkylalkvl and
heterocyhlemepl@myyIxsab;kzjdnmheywsma{ehyﬂyablqylanﬁm halo, C, alkyl, C,. haloalkyl, Cy.¢

| Lt by OH,
haloalky ary a Cl%l‘fcp'f)getes/oa%/ l?xrz.{g%aryl é (ﬁ/gﬁ)giﬁ}k@'l etseecy ozggyl y
¢Taﬂ( oalckw' lOgaﬁlyt withrthd Bl dtgrh to vétidr thay atbe, attached form a 4-, 5-, 6- or 7-

b &yﬂ@g Waiy k¥ bup;cycl 0al kyl or heterocycl oal kyl ; Rc
e and rgﬁ%rgﬁ?ndegendently selected fromH, C-10 al kyl,

1& agd Ra| walindgpendenilysselsried fipm Hofie alkxdyRyd haleglipyl, Cae alkenyl, Cas
alkynyl, B8t Q{e‘ib'iéaﬂll, cﬁd@dl&@@'ﬂ"e}’drocybl@&lﬁyloﬁbﬂd[@@' teydroarpla b Rlckdbalkylalkyl and

0 |l o
neterooy G B R T PR R BB CoaBOBKos Gr otk e ks, v,
heteroarg| Kyelyglo@kylp histavadyklphikylC2- a@ylalkkbnyﬁetereazylalkal kyapgloalkylalkyl  and

heterocy@l@(ﬁcyla{}?f & gﬁf&ﬁglly G %aﬁg%dkiw OHhea a{cﬁ?}?ﬁal 5y ll iéMJyl C,.s haloalkyl, Ci,

eroary cytlo
haloalthﬁ@ﬁarﬁF%yéptswwwhaqewrylaﬂsvldéﬂoevfal q’f)he§ER§§F1P¥1bYled by
&Hl and Ro, toQ@hQ,m@ﬂ-r})@ Nhio 10 $hick 1! #@bdthed frmba 4-, 5-, 6- or 7-
oal k aryl al kyl , heteroaryl,
nm”mmTéh%W% FgPQWképupcycloalkyl or het erocycl oal kyl ; or Rc
Rt)nﬁh(mr hl@glﬁﬂmflddﬁﬁly heléd’ﬂﬁi ﬁbﬁtl@mt Q a\l\l{’}dl C(hl 5t Mlm &:2 6 alken_yl Cv 6

alkynyl, %gl q%e@ergary ?c}(lo%lléyl he?erécy%oal?c?f]l alﬁ da@theter%a%lalkgl Cffcfloalkylalkyl and

tf’eroc
heterocyglohsTIRBL Ptk pacts of szd Rylo alkGl, Ghalhekaly), C- Oatkenyl, C.s allynyl, aryl,

hetero 'kecwﬂoalk Gheé‘ér&&@béklkylaf YdrytalRGL ef&%&lrylawf:' 08)cl¥liylalkyl  and

t ef ocycl oal aryl al kyl, heferoaryla
hctemcye'ye%%}% |1%wanaféhauh§%wfidz}y@ﬁ@@wm analaﬂcx sw iy haloalkyl, C.6
haloalkyﬁa@h D¥1aBa@i, de&}oah& naleloahylalich, h@cta,alk@ad)rmélemc%oﬁm |
ORLXY] 4
1[5‘2?%}0){/{0 K ahﬁ T’V}mﬁ’%ﬁ‘aﬁt%lto “ﬁ‘é? et'64a %‘9‘1’ el %gﬁd form’%s 4., 5 6- or 7-
member@ijf@lt@a‘tmwaadykgrlouxand het er ocycl oal kyl al kyl is

| oS . am no, halo, C - alkyl,
Qﬂg}p@? kagfﬁw %Qﬂalggcg%cll aryl, arylal kyl,

histdel @8Ryl , heteroarylal kyl, cycloal kyl or
heterocycloalkyl;

43, The method of claim 42 wherein said modulating is inhibiting.
44, A method of treating a disease in a patient, wherein said disease is associated with expression

or activity of 11BHSD1, comprising administering to said patient a therapeutically effective amount of

Formula la or Ib:
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or Rc and Rd together with the N atomto which they
are attached forma 4-, 5-, 6- or 7- nenbered
whedgngeys| oal kyl group; Re and Rf are i ndepenP&nub3007/002360
selected fromH, G -10 alkyl, G- haloal kyl, C2-6
al kenyl, C2-6 al kynyl, aryl, heteroaryl, cycloal kyl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
cycl oal kyl al kyl and het erocycl oal kyl al kyl, wherein
each of s d G-10 alkyl, C-6 hal oal kyI C2-6
al kenyl g R 6ml kynyl , aryl het er oar % ?cRﬁal kyl,
het er y kyI5 aryI al kyI, heteroar%
pystieatigyl al Rard het er ocycl og|rky|-aligy!
optional\y sybRifauted by OH, am no, halo,
C .6 gadPa -6 hal oal kyl, aryl y
heter%aﬂﬂl R1hdx1€rl§a'rgﬁi3al kyl , cycl oal ﬁyﬂv‘o 3 RO
het er ocycl oal kyl ; or Rc and Rf together vvlth the N
atom to whi chlat hey are attached forma 4-, B, 6- or
7- menbered heterocycl oal kyl group; R6 is H, CN NC2,
or pharmegeafisglly acggptable glt g7 Rigprug fhsgecd, wherdp: 1 or 2. 45. The
Lﬁﬁtab.%ﬂlt (08| 90y 44(@PRREIAI0S,a0(6)0] SEBSAC SalBRER LY CIO)NR;
Wwcose intolerance, insulin resistance,
Ihﬁ) é%; m*a; hypertension, hyperlipidenia, cognitive
ILZI‘W)@DTCW@QG)Z, denentia, depr essi on, gl aucong,
p@é‘m%&’%@ﬁ%ﬁnﬁf‘ 1S%I§ror @Iﬁh éOSt eoporosi s, inflanmation,
er

ndr one,’ sclerosis, coronary heart

Ril s&h o, salkylpewlz cyileshet dwterepyyer boerordtadeiia, ~ andr ogen

&XIQ %x%fi or ﬁ&&oﬂ?i L‘&:X%bh&laﬁy Qﬁﬁéu%éag{yggﬁ g EG@) Aw‘b@Y A

of eat 1N, Sl t .
Friedh GaheR” SR ORI sieBR® rd Fa ohraalion, Cuoohaloaliyl,
Cy.10 alkdiyP emzt,eau&y@m arPly pRd1bdlIR1 d&mraaryp O@f&kdcyMEalkﬁpﬁiyraﬂ'@lntheteroarylalkyl

cycloalkgaﬁ% %eter cg lggllg%lglﬂ haelr'le(l:orggéh ?r dj o&ascgg bm haloalkyl, Ca.o

ers,
alkenyl, sCyzndradiimyl aetrhlerqyslohlbyloshes:roawﬁr orgrocybleakyl, dirslelasle,heteroarylalkyl,

cycloalk}zlm ﬁ%xdqqle?ep& 9§alk§']é(1&9r1§g;§t¥&n§1?y %%uteé‘%ﬂﬁ OgEMN, gXCess,

ycystl ¢ ovary syn conpri si ng
%d r<teplkiy to a patient a phar maceutical |y

I@f fagta, g%ll@mlﬂflt cyRfoafiy GERAARA (ﬁfhetgﬂfc%lbaﬁk}llawﬁ’érelh Radd of the Cy.

alkyl, ar%h@fcga t I Cegclnalé%sagﬁg }g?%l)l%ll%?g opct)lrgnﬁg ;yﬁ%ﬁ?cp gb? C% or 3 -W*.X’-
Y-Z; C(O QG C(O)O(C3 al kyl ene), or C(O)NRZ L1 is O
SR NR¥#R® or OR’*;

R* and R*® are independently selected from H, Ci. alkyl, aryl, cycloalkyl, heteroaryl and

heterocycloalkyl, wherein each of the C,¢ alkyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl is
optionally substituted by 1, 2 or 3 -W’-X’-Y’-Z";

or R* and R* together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 -W’-X"-Y’-Z’;

R* is H, C,alkyl, aryl, cycloalkyl, heteroary} or heterocycloalkyl, wherein each of the C)
alkyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by 1, 2 or 3 —W’-X’-
Y’'-Z’;

R* R? RS R7 R% R® R' and R'' are independently selected from H, OC(O)R*, OC(O)OR",
C(O)OR”, OC(O)NR®R?, NR*RY, NR*C(O)R”, NR®C(O)OR", S(O)R*, S(O)NR°RY, S(O).R?,
S(O)NR*RY, SR®, C,.j0alkyl, C,.,c haloalkyl, C,.;0alkenyl, Cy.jpalkynyl, aryl, cycloalkyl, heteroaryi,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and heterocycloalkylalkyl, wherein each
of said Cyyo alkyl, C,,o haloalkyl, C,; alkenyl, C,. alkynyl, aryl, cycloalkyl, heteroaryl,
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L2 is COor S(O 2; provided that when L1lis NRN, L2 is
S2; RNis H G-6 alkyl, aryl, cycloal kyl, heteroaryl

woeroocheswsdcycl oal kyl ; Ar is aryl or heteroaryl PCEES1907/002360
optionally substituted by 1, 2, 3, 4 or 5 -WX-Y-Z, R1
isH COOR'" , SSOR" , SC(ONRCc Rd', S(O2R " ,
S(O2NRc d , C Calkyl, C,.,ohaloal kyl, C2-10 al kenyl,
C2-io al kynyl, aryl, cycl oal kyl, het eroaryl

et erocycl oal kyl, aryl al kyl , het er oar
heterocy QIR a PR VST K05 MG B oI Ry i NgrroosirialeHiob it ptonally
substituta@ifbysigz@dr €R'%; 0 al kyl, C NIO hal oal kyl, C2_i o al kenyl,

o%‘ 1,94 &> lf(%/égxﬁef(wﬁm{ a?tch' oﬁ%lmks){o ’whlc%tt %}'o%%é tefched and the intervening

) erocyc het'er oar
-NR CO-Cly@qebraﬂony péfwyrperalpﬁjembqtgpmlmggwyp afhkoplis pggionally substituted by 1,
20r3Rlopt|onaIIy substituted by 1, 2 or 3 R14 ; R2 is Hor

is H C-6 alkyl, aryl, cycloal kyl,
RE éfl%&r {ng@?r it bF Geper samky IWh“‘xmB‘?Yeﬁrﬁ g torm pidel4 membered

cycloalk}?otx; ﬁet%o@ﬂlloalkl’syﬂk gljloup G&Fdhggbﬂﬁbb:n?ll)h@b%[t?_éil y% 1 aang 3 1}'“

er VA 0] |S O | oOna S | tute ,

ARG oulecpln i R85 QORpa i B raliorliorag- Raeroered

cycloalky joe hetabeyrdordianh gioyp sdichd¢ emiohalbnsubltin@id by kyA or 38R Y | _
cﬁwlagélkkchI%etthe\Lﬁ{ fﬁ@%é(ﬁbox"f‘%n{l%t\ﬁﬁé?f&{? T—%Q atlfz}éhed %ﬁra%l Pi membered

each e G- g eteroary
cycloalky] ipg heteroaycdrajket @@rukwhlqhss @mtomalhambytltste@) YideréRBy 1, 2

RIRS W RX topbthef witl0 kheRSAbA SroR3 R Waaat ey W hitachbie fd\lm a 3-14
are att q}d forma

member YRR BT BT OB IHMETEN € BT R DR oPy GRBR 1 1 o oG

doyR*Bnd R° argethier With Ye-crboZ'ajoniRBrwhish Hyey Gre Gtacliddyfbrm aByZ membered

fused cy&é(a‘iﬂﬁﬁ%%&%{;' 33%%%9%&’ fx ch het %S%{:c%?f(g ?% k%ﬁ:g t:sec?pézgr glfy substituted

by 1,2 ophB het er ocycl oal kyl is optionally subst ituted by 1 2
d?rRG%ndw 1dgetherwitk the cBﬁ;on%ﬁ:m ROwhity the?&re ﬁ%g]ela]fgmaﬁq -Fhembered

are i ndependent]y sel ect ed fromH OC(O
fused cywll@)[@up-or 3~7CT@1W% se Qﬁr@)’qﬁa y‘:\%coup Wi Elwtlonﬂﬁcsubstuutcd
by 1, 2o£;¢®)4R a', NRc COORY , S(OR'", S(O)NR c Rd' ,

SHERE gy B o, el By Pl
heterocy@y:dkﬁaCNyNQz,lﬁm eSBa,r(y(]O)R C(O)NRFRY, C(O)OR*, OC(O)R", OC(O)NR R,
NRYRY, NRCC(O)RY, NREC(O)OR?, NRE'S(O),R"’, S(O)RY', S(OINR*R?, S(O),R", or
S(O):NR°RY;

W, W’ and W’ are independently selected from absent, C,¢alkylenyl, C,. alkenylenyl, Ci
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR* and NR°CONR', wherein each of said
Cisalkylenyl, Cy¢alkenylenyl and C,.¢alkynylenyl is optionally substituted by 1, 2 or 3 substituents

independently selected from halo, OH, C,_, alkoxy, C,.; haloalkoxy, amino, C,.4 alkylamino and Cs.5
dialkylamino;

X, X* and X’ are independently selected from absent, C, alkylenyl, C, alkenylenyl, Cys
alkynylenyl, aryl, cycloalkyl, heteroaryl and heterocycloalky!l, wherein each of said C,.¢alkylenyl, Cy¢
alkenyleny!, C,¢alkynylenyl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by
1, 2 or 3 substituents independently selected from halo, CN, NO,, OH, Ci4alkyl, C;_ haloalky], Ci
alkoxlyalkyl, C..4 alkoxy, C,.4 haloalkoxy, C,.s alkoxyalkoxy, cycloalkyl, heterocycloalkyl, C{(O)OR?,
C(O)NRR®, amino, C,_4 alkylamino and C,.gdialkylamino;

Y, Y’ and Y’ are independently selected from absent, C;.¢ alkylenyl, C,.4 alkenylenyl, Cy
alkynylenyl, O, S, NR®, CO, COO, CONR®, SO, SO,, SONR®, and NR°CONR', wherein each of said
C,.¢ alkylenyl, C, ¢ alkenylenyl and C,.¢alkynylenyl is optionally substituted by 1, 2 or 3 substituents
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het erocycl oal kyl , aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl and het erocycl oal kyl al kyl, wherein
weawh/ogdessai d G -io al kyl, Cl.io hal oal kyl, C2r¢DUS2007/002360

al kenyl, C2. ,0 alkynyl, aryl, cycloal kyl,

het eroaryl , heterocycl oal kyl, aryl al kyl,

het eroaryl al kyl , cycl oal kyl al kyl, or

het er ocycl oal kyl al kyl is optionally substituted by 1,

ey By R B RS i BB e an .

dialkylamiNg2CO- noi ety form a 4-14 nmenbered heterocycloalkyl

ﬁrf%’ ’C% ::éde?)%deg ls<Ll¥ctct:c}fI %ﬁlle{‘lg;lre bn ot O% ,\Aél‘g%koxy, Cis

haloaikol@}h e%ima@,ecat @1§Elh@d10f ShendialigdadinpreGealied, @cbl@aiﬁ,y(:z Osalkynyl, aryl,
cycloalklﬁem@tfeﬂﬁm | 9@!&%&%1&[1&!1 pha%hhﬁ&hy'l SCRP‘NG% @J;«i y sﬁ“ bé(%j)km 8O)NR°RY,

C(O)OR ar%%ﬁ@gt on@?@)m %ﬁr tT‘Iﬁ%% ar ERe@(pé ched‘ﬂi 671(@&(%11 3- C{=NR¥NRRY,
NRC(=RRheR e Y6 R@aé(b?NRQid behat bo&v)ﬁgécé%‘x\}%ﬂzd Qﬁé%é&ﬂ%@ﬂ ng i&;c, salkyl,

optional l'y substi f ut ed’ by
Cas alke%g%tsﬁaﬂwnw il prréo g, H@FPr@trﬂmﬁtddlcmcdth%lhﬁys aptépnally substituted by

1, 2 or RklRGhess ﬁlﬁfeﬂér@eﬁiyléelé@@bﬁétﬁdlaﬁy@ Qalk@ylcagralkenyl Ca. alkynyl, Cy4

roc rou tional substi tute b
ratoatiey{ 5" S5caSR nedeansy eergevefiies. robgufiah G ONOx 15 SR COOR,
C(O)NRBEr bo(Qa08M t @cwm)k'h t DEYORRIRAL t aatfed f avRfceOR414 NR"C(O)OR“

clnrRREE L PRSP ol SORER TGy RN, e

wingeh heo WPK-\f-ﬁeatmhdabm altco Banhad atvh obnctriaﬁy farm® a 3-14 membered

cycloalk%ﬁct ?%gllﬁlbdrg%glg cggegﬁZW%[g E%}%E&l"aﬁ% %ubs?l ult( l%yg{ OUE Pl xoo.
Y”-Z7 optional |y substituted by 1, 2 or 3 R14 ; or R6 and R8

\L&Glﬁh heb Wik he: %5@{&8 tattr@énsgrgc wa}ncapttohgyy rf a 3-14 membered
tached forma 3-7 nmenbered fused cy cloalﬁ%% %roup or
-4

eyetoatie] oy Sl erderer GEEEPenRP R YR RoeRt P GGy or 3 WX

Y-z, optional ly substltuted by 1, 2 or 3 R14 ; each R14 is
i ndepe I h .4 aIkyI, Cl-4 hal oal kyl, aryl,
wmw?gaﬁﬁipy lsfeFB%Ty het er ocycl oal kyl, CN, NQO2,
\@R@em ~W$Ré -Y’-TY i©pHisr thalli:&)) NRcRd', C(OORa', OC(OR"" |,

Bd’ Y”chs%%er thahigE " C( ORd" ,NRc C(O ORa’,

NRe' S(O 2Rb', ﬁvé 0)R SCONR_'Rd' (h??sz' , or
R ayl2RiRape indep enWéﬁI&Cw ffé’FéHi Rere ploH Ene INploalieyh Ge plkenyl, Ca
alkynyl, fabdme pddeinn,, h&m&yalawltﬁ&y&cyd@kﬁ alhkeny kamy bt s&id.C.e alkyl, C,,
haloalkyl, C,s alkenyl, C, alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally

substituted by OH, amino, halo, C,.s alkyl, C, haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl or helerocycloalkyl;

R® and R" are independently selected from H, Cj alkyl, C,.¢ haloalkyl, C,4 alkenyl, Cys
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of said Cy atkyl, Ci¢ haloalkyl, C, alkenyl, C,4 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl is optionally substituted by OH, amino, halo, C,; alkyl, C,4 haloalkyl, C¢
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and RY are independently selected from H, C,.p alkyl, Ci.¢ haloalkyl, C,¢ alkenyl, C,,
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalky! and
heterocycloalkylalkyl, wherein each of said C,.,o alkyl, C,¢ haloalkyl, C,.¢ alkenyl, C, ¢ alkynyl, aryl,
heteroary!, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
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al kynylenyl, O S, NRe, CO COO, CONR, SO SO, SONRe
and NReCONRr, wherein each of said G -6 al kyl enyl,
w@2006akd68nyl enyl , and C2. al kynyl enyl is opti oP&l/U§2007/002360
substituted by 1, 2 or 3 substituents independently
sel ected fromhal o, OH C al koxy G - hal oal koxy,
2 am no, C al kylam no, and C2.8 di al kylam no; X, X and
X' are independently selected fromabsent, C _6

al kyl enyl , C2.6 al kenyl enyl , C2-6 a nyl enyl. -ar
heterocyclegliylgisy kil qptlﬂ%%l'ér%‘s?twtegr% Bt aPBSy k‘%%afékgxfr‘]‘?éylmcg}"é%ﬂﬁalkyl’ Cre
haloalkyl, & ,L&l’}l‘lilk)‘&,al:lé@er%rylﬁhéiéﬂé&ﬂy?iﬁ%l,,cyﬂﬁalﬁylair hsjlgolcgqagdllgyl;
- n nyl . 0 t V, -, 5-, 6- or 7-
ey oy ruary i FE N RS LB ool form o 45, 5 6- o
memberedhesidastliotlgirigreup; ndependent |y sel ected from hal o, CN,

NGBy RO g | ea 1T - 1- ,l "6' enyl, Lag
R AR S, T@daﬁ‘eyﬁérﬁ% selelted % ohag%h,z‘dll V1@, Adiuxmal &y alkenyl, C

k
oal koxy kox¥a

' Qi gyploalkylalioyl and
alkynyl, aw,diem¢a(yll QYCI*F@!W*:G’@_S?&C@'&IPRI%'I; ax@ta@y.@:@g’te . | %c’ oalkylalky
heterocycﬂﬁﬁgﬂglkygwhéxeﬁl &¥h 3F0C, ARty § haloalkity Cagmlkaiyl, G, s ¥lkynyl, aryl,

and” Y' "are 1 ndependent|y sql cte fronnaﬁgpngico&klﬂkﬂ and
heteroarylgy gaiPKYlenyleresclea by oy B Sy Ry Ryl Ryl
hcterocyc%ﬁlkm_ﬂc,yl GQ)ptGﬂ?ly ﬁ(ﬂglmﬁ’fdfﬂ@ ?E?miwagmdt;mﬁalkyl, Cis
rein. e o) i - - 6. abkeny! eny
thMknyﬁa’ ]?%yggﬁﬁﬁ@?éﬁﬁ?“§?dgggi%%5%ﬁ¥ %dbs{igutedp% 1, 2
i Stoy ith i q),/ %4 - 6- or 7-
oOR® 3né Rysptientigi iddpetrdein which dhyctread e tE 5. On
membere@%t%]o % t(ky@m!xﬂ;a' Cal kOXy, ami no, Ci-4 al kyl am no, and

kylamno; Z, Z' and Z' are indepgndentl X
REend &{ ety infenendgntin aplgctedfomnee Con, allg, Ql-(—,aﬁ{i%ajl? & farg alffenyl, Cos

alkynyl, J&;ﬂl g@tgﬂlé%&lx cy@FAIRA, hdtdkodycRialiyl, anslalioy!, Beroatyly) cxpionlisylalkyl and

heterocyc%yw}}ereﬁéfgc}lgoggglﬁ ?e‘ﬁez%wl’g% {(%}l%gogﬁzg{%ls alkenyl, Cy alkynyl, aryl,
" heteroaryhal egwafkgny| het€@bbycNakyl, ORerylalRt,, tepmy s lkyg( @W%‘ﬁ&lkﬂ and
. Rib, : » arlNR6, Rehlo, NRQGHEN RE, ¢ haloalkyl, Cie
hemmcyciﬁ%ﬁ%%%@@a%%‘f%ﬁ“%%%%@ g?@l’NaRc “NR g@%R lC@Fdl S(OR
haloalkylbarylSA@)aNR1.dReroas(Lermprrylalkyl. SytyalioNRE BET ARS8 Y Seach
09f °Saﬂ!iqi<f%’}g'eﬁleawfﬂﬁl the S8 a®nmAloKRAYh thedylar® aﬁildhydh)ﬁ!mm ardy|l §-, 6- or 7-
cycloal kyl; heteroaryl, and heterocycl oal kyl is
membered petemsutPad §F8P] tuted by 1, 2 or 3 substituents
ReRGaperdrol, lopeliget ed; dlkpmndal o, G -6 al kyl, C2-6
al kegél C2- al kynyl, Ci1-4 hal oal kyl, aryl,
%’?91 1'I2}<yl , heteroaryl, heterocycl oal kyl,

hal osul fanyl, CN, NO2, ORa, SRa, C(QR b, C(ONR cRd . .
45. 'Kxc(ﬁ)md, of@é(r@)lﬁw\l’hex@g(s@d'@e@m:s Omgéa&l?‘abﬁﬁﬁ’%‘%? 1afo(lterarice, insulin
resistancg?\%%r ggnl% hy%ﬁéﬂ?oﬂ)ﬂ‘)‘&ﬂi%cmbﬂG@ﬂz\R i@bi‘iﬂ'x@ﬁcﬂel;lgmia, depression,
<, N CR, S(O .2R and. S 'd %Ef%ll‘&l s,
glaucomy, ggrdiqpsey -f?S%Ff‘écﬁgag’?%s‘%’H%ﬂaé"amrf%‘c’é‘t’g%r‘wa%‘gl?f%ar?| Horm
coronaryhedrt d#ed¥emigeratiabetes, hypercortisolemia, androgen excess, and polycystic ovary

syndrome (PCOS).

46. A method of treating obesity, diabetes, glucose intolerance, insulin resistance, hyperglycemia,
hypertension, hyperlipidemia, cognitive impairment, dementia, depression, glaucoma, cardiovascular
disorders, osteoporosis, inflammation, metabolic syndrome, atherosclerosis, coronary heart disease,
type 2 diabetes, hypercortisolemia, androgen excess, or polycystic ovary syndrome (PCOS),
comprising administering to a patient a pharmaceutically effective amount of a compound of Formula
Ia or Ib:

102



cycl oal kyl k or 3-14 nmenbered heterocycl oal kyl group

optionally substituted by 1, 2 or 3 -WX"'- Y'-Z";
wob@reswess wo -W-X -Y' -Z' attached to the sanmePEr/v82007/002360

optionally forma 3-14 nenbered cycl oal kyl or 3-14

menber ed heterocycl oal kyl group optionally substituted

by 1, 2 or 3 -WX'- Y"-Z"; wherein -WX-Y-Z is other

than H; V\,herein -W X -Y -Z is other than H wherein

-wW '-X S - " is other than H Ra nd.Ra are
indepeFEQI nt yFéeI ected fromH, C - g al 5? RZ)RGB

hal oal | kenyl, C2-6 al kyny L1— 2
Ne—l—ga#ﬂqyl , %Jaryl and heter/:qcyg.l_gﬂ kyI erei hRs
each of R®/ @l kyl, C,-6 hal oal ky\, - BR1

al kengig™/ C2 I kynyl, _aryl, cycl oal hyd) roaryl,

and hetl@ﬁoe&cl'—o‘T %TPR% optional |y submtt it & by OH,

amno, halo, G 6 alkyl., C .6 haloal kyl, aryl,

aryl al kyl , heTtaer oaryl, het eroaryl al kyl, cyclboal kyl or

heterocycl oal kyl; Rb and Rb are |ndependently sel ect ed
or pharmacetically aeqepipbly %{PI‘“ prodiug thegpdayheisin: C2- al kenyl, C2-5

Hhé@bﬁﬁﬁkﬂs(arzyi’s(O) oy, S ophRY | c(Ohat@H0aCH)O-(C,.; alkylene), or C(O)NR%;

{),etﬁ gFIk’ NkyI aryl al kyl , heteroaryl al kyl,

0 and heterocycloalkylalkyl wher ei n

Teasﬁ?Ooereé@)zd C| al kyl, © -6 hal oal kyl, C2-6 al kenyl ,

viadd tIﬁXtr‘?/llen a{SWIRN qy? ﬁl kyl , heteroaryl,

terocyc heteroarylalkyl
Rytsitb &l kg fkry cm#@ﬁlﬁét@%@afﬂl awhPiripeeloayLi s
APisiagma} ﬂlderéﬂhj);ls Eéchi%ﬁ&xamy s@i‘tltu@é@f‘ HQ'Q 2 |'B’:1|4Q,r 5 ClW@(N gyl

R dh AdPJor PR o TR 05 QR PR &' Cr hation, Cuomatoati,
Cz.10 alkdved, aP,qe3ikyoa | eyl pydR)aﬁkbd Rderaaix@l IhBtﬂ:ﬁﬁ@(ﬂﬁzﬂmll yryﬁﬂbeCﬁﬁoarylalkyl
cycloalktélﬂf?(g] Hr hgerqcbcgoﬁg{lﬁm&%l whereln halhoaI k j ’Fkg?l ?ky"ill E, 10 haloalky] Caao
alkenyl, }{é;tlera@j@y]gu catlkydycloglkyl, mqke]qmrylhéte@rqyayly@lgylkydrylalkyl heteroarylalkyl,
cycloa]kg;MﬁJﬁlpﬁxldl?% e%chEalkﬁ!ﬂ%ﬂh?Bﬁfcﬁgﬂ}%&%tg%é @tlf%/i or gzl\ﬁg,r ein

sai d hal oal ,
%I‘Ré‘n‘iﬂ s @8Yl5 al kynyl, “aryl, heteroaryl, cycloal kyl,
Retsat qc.;galk@alakw cyc&i‘aMdyﬁJHétél'oar)h%F ﬂiét@@bﬁ/dl@dllk)bl] wherein each of the C,4

alkyl, arglug)éc?oak J¥ kc}é %%E)? q(%:glfyg 1|o%a|11§|ys:2)b/%ti’§utg§ E}I, ?,n ?!31! ~W’-X-
Y’-Z’; hal oal kyl, G - 6 haI oal kyl, aryl, arylal kyl,

&q{sqggﬁuay{hb,orbﬁgser oaryl al kyU cycl oal kyl, or
het erogycl oal kKyl'; or Rc and Rd_ toget her with the N

B GRY 0% 9 EFEPERHsyn seioaied Femet For #d, a0, ayeloatiyl, gpteroaryl and
heterocyéloalkyl, wherein each of the C,.alkyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl is

optionally substituted by 1, 2 or 3 -W’*-X"-Y’*-2’;

or R* and R* together with the N atom to which they are attached form a 4-14 membered
heterocycloalkyl group which is optionally substituted by 1, 2 or 3 ~W’.X’-Y’-Z";

R¥* is H, Csalkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, wherein each of the C,4
alkyl, aryl, cycloalkyl, heteroaryl and heterocycloalky! is optionally substituted by 1, 2 or 3 -W’-X"-
Y’-Z7;

R%, R’, R R’, R%, R’, R' and R"" are independently selected from H, OC(O)R", OC(O)OR",
C(O)OR®, OC(O)NR°RY, NR*RY, NR®C(O)R*, NR*C(O)OR", S(O)R*, S(O)NR°RY, S(O)R®,
S(0)NRRY, SR, Cy.ipalkyl, Cy.i0 haloalkyl, Cy.joalkenyl, C,.\p alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and heterocycloalkylalkyl, wherein each
of said Cy.,o alkyl, Cy.i¢ haloalkyl, C;,, alkenyl, C,,, alkynyl, aryl, cycloalkyl, heteroaryl,
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menber ed heterocycl oal kyl group; Rc and Rd are

i ndependently selected fromH, C-io alkyl, G-6
whadoomsdeys , C2.6 al kenyl, C2-6 al kynyl, aryl, PCT/US2007/002360

heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,

het eroaryl al kyl, cycl oal kyl al kyl , and

het erocycl oal kyl al kyl , wherein each of said Cvb al ky],

C .6 hal oal kyl, C2-6 aIkenyI C2-6 al kynyl, aryl,

heterocyglg:%lg}r'loa zrl%yflcx‘%tex%%g}'&%{%%,l (51 lﬂlaﬁgyll,g%:jhgltl:r’ocyclc}/alllglllal?clyl is optionally
substitutbebyet, @oySIRIGI kyl al kyl is optl onal Iy substituted by OH,

ﬂm}lnaqxd ﬂ’%é&the?wﬁ tﬂe %Xllloﬂn g%bn?mt@%h?cﬁl Jhgy( arecgttacﬁned and the intervening

oal kyl,
-NR’*COp éloé‘%)b@rfylaaﬂ mcm@y@ d?allet@y}/d@ﬁikm arep Gdy@l vapkytally gnbsRpited by 1,
2 or3R@Nd Rd together Mﬁth the N atontto mhlch they are
at t,ached form 0

r menb
et &y écrgaﬁtewrth &reo%ﬂwn R@ﬂat?dﬂmh @Pbéareﬁeécﬁ’éﬁ deF 4 314 membered
cycloalk$l&ir®16th&ﬂycfld5a)ml ldrouplvHibh ﬁbbt}(dnal]ﬁsu'b@tlthﬁld%?'lkx br 3 @2‘ 6

]%5 earné ?y (tﬁgg hiekvrth¥lhey %?rbggr y o} toh“ztt g} tglgﬁc £ é‘ft&% z}/ £-14 membered

Cycloalkﬁlytc Ihetatdeydlodkyt leraupdviiet s ropnqnell}o albkythet by, 2 whe Ré“l, n
Wr}ing ng %@eﬁi)elqyltﬂ‘ gueaéai%()ln’ato% é) »W}Lt%la kXIIe a&%@xe@ fﬁjnl(aegnf Jl membered

, et er oar y 4
Cycloalkhlétréﬁfawwleaémﬁrglupafﬂyﬂats l@qu“ahléf@ﬁféfate? |ba|1 kg pr 3 RY;
&yR'oOﬂidkRI'aﬂogégh%r and th@tc%@@)éﬁanp@& K‘Mh@h' mégl alr§ attached form a 3-14
Sups 14,
membereaD cyél%ﬂ%y O%lhﬁg;rocy@oggylr%?%awg}} is oatlmiﬂally gﬂﬁltgﬁ%ﬁy 1 2 or 3 R';

el ‘emd R yogethoe tvithobe ydrbdrkarbm t@y'hicbaﬂldy)dre at@iched form a 3-7 membered
fused cyplgzil \A%l%q‘%\ﬁ)l cﬁ%l '}(XlletnbgrredaCSﬁgggtFrocyc?o%ﬁ%Pgrogw wthgchtlp gpt_?onaltly substituted

are att orm a
by 1, 2qwéﬁbered heterocycloalkyl group; R8 is H CN, N2,

(O M R'—B’toéé'thep%vnﬁ t8d KMbon aﬁ@rg 1 WIth @aey]arQEtta%hed form a 3-7 membered
fused cycloalkyl group or 3-7 membered fused heterocycloalkyl group which is optionally substituted
byl,20r3 R

each R" is independently halo, C,.4 alkyl, Cy_4 haloalkyl, aryl, cycloalky!, heteroaryl,
heterocycloalkyl, CN, NO,, OR™, SR*, C(O)R”, C(O)NR°RY, C(O)OR*, OC(O)R®, OC(O)NR°RY,
NR“RY, NRY'C(O)RY, NR ' C(O)OR®, NR®*'S(0),R”, S(O)R”, S(O)NR R, S(0),R®, or
S(0).NR*RY;

W, W’ and W*” are independently selected from absent, C, alkylenyl, C,alkenylenyl, C,.,
alkynylenyl, O, S, NR°, CO, COO, CONR?®, SO, SO,, SONR® and NR°*CONR', wherein each of said
Ci.salkylenyl, C,¢alkenylenyl, and C,.salkynylenyl is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, OH, C,4alkoxy, C,4haloalkoxy, amino, C,.4 alkylamino, and C,.g
dialkylamino;

X, X* and X** are independently selected from absent, C)., alkylenyl, C,.4 alkenylenyl, C,.4
alkynylenyl, aryl, cycloalkyl, heteroary! and heterocycloalkyl, wherein each of said C,alkylenyl, Co
alkenylenyl, C,.s alkynylenyl, cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted by
1, 2 or 3 substituents independently selected from halo, CN, NO,, OH, C,, alkyl, C,.4haloalkyl, C1g
alkoxyalkyl, C,, alkoxy, C,4 haloalkoxy, C,5 alkoxyalkoxy, cycloalkyl, heterocycloalkyl, C(O)OR?,
C(O)NR°R*, amino, C,.¢ alkylamino, and Cy.3 dialkylamino;

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

Z, Z° and Z* are independently selected from H, halo, CN, NO,, OH, C,, alkoxy, C,4
haloalkoxy, amino, Cy.4 alkylamino, C,y dialkylamino, C,. alkyl, C,¢ alkenyl, C, alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, halosulfanyl, CN, NO,, OR?, SR® C(O)R®, C(O)NRRY,
C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)RY, NR‘C(O)OR’, C(=NRE&)NR°RY,
NR°C(=NR#)NR°RY, S(O)R®, S(O)NR°R, S(0),R®, and S(O),NR°R? wherein each of said C, alkyl,
Cagalkenyl, Casalkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalky! is optionaliy substituted by
1, 2 or 3 substituents independently selected from halo, Cy4 alkyl, C,e alkenyl, Ca. alkynyl, C,.
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, halosulfanyl, CN, NO,, OR? SR?, C(O)R",
C(O)NR'R’, C(O)OR’, OC(O)R’, OC(O)NR°R’, NRRY, NR'C(O)RY, NR°C(O)OR’,
C(=NRE)NR°R", NR°C(=NRENRRY, S(O)R", S(O)NR°R?, S(O),R®, and S(O),NR°RY;

wherein two —~W-X-Y-Z attached to the same atom optionally form a 3-14 membered
cycloalkylk or 3-14 membered heterocycloalkyl group optionally substituted by 1, 2 or 3 —W™-X"’-
Y2

wherein two —~W’-X’-Y’-Z’ attached to the same atom optionally form a 3-14 membered
cycloalkyl or 3-14 membered heterocycloalkyl group optionally substituted by 1, 2 or 3 —-W>'-X"’-
Y2

wherein —W-X-Y-Z is other than H;

wherein —W’-X’-Y"-Z" is other than H;

wherein -W”-X’-Y?*’-7Z"’ is other than H;

R? and R* are independently selected from H, Ci alkyl, C, haloalkyl, C,.¢ alkenyl, C,,
alkynyl, aryl, cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of said C,¢ alkyl, C,
haloalkyl, C,. alkenyl, C,¢ alkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl is optionally
substituted by OH, amino, halo, C,alkyl, C,.¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl or heterocycloalkyl;

R® and R" are independently selected from H, C, alkyl, C. haloalkyl, C,.; alkenyl, Ci
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein each of said C,.s alkyl, C,.s haloalkyl, C,¢ alkenyl, C, alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl is optionally substituted by OH, amino, halo, C,, alkyl, C,¢ haloalkyl, C,
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R* and RY are independently selected from H, C,.j alkyl, C,.s haloalkyl, C,¢ alkenyl, C,.
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein each of said Cy.q alkyl, C,.¢ haloalkyl, C, alkenyl, Cy ¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
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heterocycloalkylalkyl is optionally substituted by OH, amino, halo, C; alkyl, C ¢ haloalkyl, C,
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or heterocycloalkyl;

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 independently selected from H, Ci.ip alkyl, Cy haloalkyl, Cy.¢ alkenyl, Cs.
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein each of said C,.10 alkyl, C,.s haloalkyl, C, alkenyl, C.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl is optionally substituted by OH, amino, halo, C, alkyl, C,. haloalkyl, C,,
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

or R° and R¥ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group;

R® and R are independently selected from H, C,.jp alkyl, C, haloalkyl, C.¢ alkenyl, Cy¢
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of said Cy. alkyl, C,.¢ haloalkyl, C..¢ alkenyl, C,. alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl is optionally substituted by OH, amino, halo, C¢ alkyl, Ci¢ haloalkyl, C .
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or heterocycloalkyl;

or R® and R’ together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl grou‘p;

R&is H, CN, NO,, C(O)NH,, or C;¢ alkyl; and

qis 0,1 or2.
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