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I NVENTI ON 5 [0001] The steroid hornone cortisol is a
key regul ator of many physi ol ogi cal processes.
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i'ncluding: type 2 diabetes, cardiovascul ar di sease,
obesity, and osteoporosis. Many patients with these

n’ plasmh cor 1 SACRGRIPUND AR R IRy RERON, s *7°

ﬁﬁ)bi]s Ol /b Qi RS HANR cofiDP HeSk&§ABa 1 LBHb AL SN fﬂ%}sfolo gical

cocorticord tone via the I n srrtu conversion
[ pmcdsssase Im;vwea(aneexc@s pheortisdlj aseochans i Qgslong’s |Dasrlase provokes
I ndeed, rmal |y, hi gh pl asnma oncent ration .
cWFIegaﬁebcﬁwgn@&ah&e% oy %ame ?b FSe CAFOYRSH f disease,

t B I

19&%&% Sa!nﬁ%sfe orgtﬁg M g& Bgﬂl;]@l dsﬁ Jgglé H%%ée aft’égépsééj h%v(e@&z 8 %Fot show
I hgﬁﬁcdmﬁﬁﬁdreas&ﬁn[;ﬂ%&] co]:tlddb ttvalsHEDAddisomtonp admer carfisdlhe
short _chai n dehydrogenase superfanmly of enz
cldaiigual Hguenerisavatedhangigeocostitid e viathe &t %ﬁ%%qnverswﬂ of
| Hﬁ&@ve‘i%% né %]éhre%l:ﬁvémﬁnfoﬁé E@I@L@(l)ll 'ﬂa@ered %H QOMH glasma
t One Accorar ts expression and activity ev
| €orickhtsativarod ebmsdﬂe ﬂaetrﬂeé—lﬁféhdp auppledEpretursortfiecawersainl to
met abaol i ¢ _status_of the | | beta-HSD1
em@éwﬁhaﬂntrﬂcsﬂulwwm Agtter?ehydrwsteawé dﬁthII%gsélﬁse type 1
I ﬁlvl B fo many netabolically active tissues
i hc ing %e adi pose, the CNS, the pancreas, and the
p[aooR} ar y..1bdaki$IY1 Isha&m@ﬂﬁ&&tﬂf&h@éhdrtf@aiﬂ dedidrolgénass superfamily
predi cted that high |evels of | beta- HSDI activity
whf ¢nzymeﬁruBﬁpéa@?@@é%%gwﬁ@sqn@f&ﬁalse%mm@l UdBste- Hsp1

Ui g SAPLHTE kSN 80 b O A S s

I ReveRWEE thid @ahmerdl llb@faSI@SDﬁ\vfﬁi &eter&ﬁné RQ¥¢ralianétabisic status of the
studi es have been conducted that support

hggenh élﬂp@aﬂ‘i&l is gxpinpsied at igh feyglsrin Derlives a@fli Etrlég@I lgyels in
I
gxap% %13?&)( roHBAI 1% tls,os]é)laél1nc %#n% tg§£t)&l{)b§% ﬁ% ON é htﬁe gancreas and

Cssue om na pergly

afd gitastedyl. IMakepl tﬁ& atigple 6f the 1Ves Mabtedlded that lﬁgls velsidf
Shi nyama, NNM Morton, J.J. Millins, J.R Seckl, J.S.

Fit I@ta—HS/D ITechNty ol stilplate Shagongpacmesia PRl GlugpRs qubt.

SRRy RHaR 7 L PRT el VEaaRne bl dphiggenesis

hMItM%%W&gwMal’g@ﬁdo@éﬂevélbe resulting mce are
resistant to diet induced obesity and the

altW¥dpanyVaripugprdeasiiane best condeitetibsiesuppera Bt hypatiasispmFor

A2 0 Pl s S PSSR BT SERREHBREREB1 iy

Flgipsle tiBusshodrhti®iminal -oBesify, hfiferglycemia, and insulin resistance. (H.
Masuzaki, J. Paterson, H. Shinyama, N.M. Morton, J.J. Mullins, J.R. Seckl, J.S. Flier,
A Transgenic Model of Visceral Obesity and the Metabolic Syndrome, Science
294:2166-2170 (2001). Conversely, when the 11beta-HSD1 gene is ablated by
homologous recombination, the resulting mice are resistant to diet induced obesity

and the accompanying dysregulation of glucose metabolism (N.M. Morton, J.M.
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J.J. Mullings, J.R Seckl, Novel Adipose
Ti ssue- Medi ated Resi stance to D et-induced Visceral
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1-Deficient Mce. D abetes 53: 931-938 (2004). In

St ST SoE0 S SRR BARERE 9l 05 B

CIRS MﬁhﬁgsCJ RNRbAML I 06ve A dipost TRkae-MpiateERIERSare to D1et-1nduced
decrease in glucose output fromthe liver and an

OViseahll Obésity ire Ak HydroxystedoihDelasrdsp genedet Type R-Daficient tMice.

Diakges 53136 EDG: i afien, ErRlhe ecbielt oust mBely ot
gd%gléa{dg diaetds: (oDiobS@P8h ad KkixgdhRE) whh a%ﬁécﬁﬂé’ {nhibitoBof

Bj orkstrahd, L.B. Abrahmsen, 10 Sel ective
| riibedai S Dh cadsed 4 ﬁaerbgsd rio glps oserapitygirt Mﬂhﬁ diyenaskaryysenll

BERSID B SANION o NS i Pir -yt B0 M. Engblorn,

(2083 r
41i&bet a@%ﬁ %avem%%en s&gé%v\%@oeb%érggfb? 2}(\:/{ :F\E/nzsgfgr? M. Ashiczarl,
{CEaNisguybi. dtiallérs EsPadnuint Badtinmnhr odisenod TsBi Abrabmsen,

gih fat fed mce (Hermanowoki- Vosetka e ﬁ
eqiavg Iohibiiop of ib roxystpraid Prhysaecadsy Ifnpawes Hepatic

L, |
e e P18 9
t (rzeeg)) eggherfiosd, @ﬂifﬁbltdrﬁl oftithietd-HBD1tHaee bmudhbwnocﬁ bt bfswive in

studi es al so suggest that inhibition of 1 Ibet&HSD 1 ..
vireating enetahplissyedreme and giheroselerosisan high taeled yrs Hermanowoki-

PG R.aohe SR YRR RES ISy ISk nOh R, . i

t Ribsliéib@aha6cal Bentf? 98 Lésisslilewlse ﬁﬂnpsmﬁft 112ﬁ1etabohc diseases in
prelimnary clinical studies. For exanp sever al

r g medé] ayeenpolrpddition, ﬁ)@ur%lété of fheéf‘s,fé}lédlﬁ$ e Spaesy that
| BB PrRASEbT XA 8 AL rlanlrol BEd e iBluotc diseases

I on, St U Ies w (00,0

nﬁIcWa@'tyﬁ@rmw%teéj@bé Vr?%rfdﬁﬁé’ﬁrﬂeta@@lid: geldrdim i nhl b| ts
bot h 1l bet a- HSD1 and | bet a- HSD2 (converts cortlsol

t wﬂoé}t i Jemdingfurtherghpyort tedbis idencun therrevilisiof g speaspft s.

d d
CBSU B e YRR Mok R iR aSr OB oA Bt aiose
Oy MBI bbdsB tHdividtal BagdiévatddpeelLof ﬂnbataeﬂsm sbowed In
that patients treated with the inhibitor, but not the

phédititro stpdisspyith mrb@oay]@ae,@ npdrplpredugt ﬁelngqglaﬁrm@ licorice that

R e R N
( 2RB3Hhavd Qﬁ&v@?@%ﬁ&iﬁ%ﬁé&ﬁlm SA s6RiSda§! @ibla®lidd, pRaeebo controlled,
i nhi b|t|on of 1lbeta D1 in the liver. The results of

t bEse0Bd smderowhwamﬂoaﬁl@n@mm;ldm qvnmghtsn@md@éls with type 2

1B v eBfiselioss FRET RS PR AT Rt bldefhg eroue,
bﬁlsﬁ é/&i § he@Eise WS haE %ﬁiéoéenpro@@tioﬁ'{RQ? Arddréwd, @l Riolhickers,

type di abetes, obesity, and the netabolic syndrone.
- B.RAOV2DGE//L B5EBARCTHUSHG06]. 682535629 1SONMAIRY Tl obpgEvation is

,I W%Igr}flw &g i 1{){210% gf g l?fgarn-gl‘SDﬁnr}a hl?etelpvgelrg@ﬁg &8t of these

preclinical and early clinical studies strongly support the concept that treatment with a

potent and selective inhibitor of 11beta-HSD1 will be an efficacious therapy in
patients afflicted with type 2 diabetes, obesity, and the metabolic syndrome.
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conmpounds are provided that have the general structure
of formulal: NNRa\ -R3b WL\ R38a 1J 5 R3 m
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[ 0006] The conpounds of the present invention inhibit

the activity of the enzyne 11-beta-hydroxysteroid
dehydrogenase type |I. Consequently, the conpounds of

the 10 present i QURVIADY OV THE BSVENTIONE treat nent

of nmultiple diseases or disorders associated with

110008} a- Hydecandaice mathdhelpteyeht onyention aryiped hetemachl and related

di abetes and r.el ated conditions, m.crovascular
CTr 0 AruotdebRthaR i oo spiae of frgust
macrovascul ar conplications asseci aged with diabetes,
cardi ovascul ar di seases, Mt 6ﬁr€ %yndrone and its
conponent conditions, inflama dhseases and ot her

15 nal adi es. Exanples @f di seds s50r di sorders
associated with the activity t7 enzynme

11- bet a- hydr oxyst er oi d dehydr ogenasRBsat ype | that can

be prevented, inhibited, or trRRated according to the
present invention include, but _are not limted to,

di abetes, hyperglycem a, inp&fred glucose tolerance,

| OblelW, 82 R3UIANGR, HY RELII\RbABELR, T etinopathy,

neur opat hy, nephropat hy, del ayed wound heal i ng,

a{0096ps c | Hreasinmpoands ¢ftithe pRsae dquvehtien {nhdit the actiatyarfithe enzyme
syndrone, nyocardial infarction, angina pecforis,

pil 5&%&@{%%@@&% FihycERESBASEYPY InCPHrAURRRY: the compounds of the
o : ' . cand
B A 8 i e i
obestitted wiils] i-pétaddrimxysténpbddhyiiogemsa type I, such as diabetes and
hypertrigl.yceri dem a, hyperchol esterolena, |ow HDL
heg#ed ppnditionspmecapwisaiEal CupRliFrBons; aRres Tt dipbee. the
VARE cuTa‘?%Bﬁp@édt%Ps Q&B&E@?Wi{}i (ﬁ%be%gs cardiovascular diseases,

neur odegener at sease, liprd disofders, cognitive
I Ivisabiolie 1$yn droched@den icompoban eondltiswsa fflantdhafofyrditeasesend other
assocj ated Ii %(;dést rophy, gl aucoma and i nfl amm

0.

I it or
Madglicss Exagipien o4 dise3sse phdiperdars #51aqHated with g activity O the

d
U 4B STEE FTBRIORLGEISTE g
I or tedfed fabrlitg BAE pressht dventen irkluddpbut,ard ndtll@eited to, diabetes,

"Bicyclic 11-Beta I—?/dr oxysteroi d Dehydrogenase Type | .
| RMpsselyeraia, impayed gluchte elermncadasWingesistange, BYRsriggdpemia,

i Pé{ﬁ%bétﬁﬁ neﬁfb%a{hiy! Sé})h&%'&ﬁl%élg%dl %o&%ﬂ%ﬂiﬁé] atherosclerosis and its

sequelae (acute coronary syndrome, myocardial infarction, angina pectoris, peripheral

vascular disease, intermitant claudication), abnormal heart function, myocardial
ischemia, stroke, Metabolic Syndrome, hypertension, obesity, dislipidemia,
hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL, high LDL,
non-cardiac ischemia, infection, cancer, vascular restenosis, pancreatitis,
neurodegenerative disease, lipid disorders, cognitive impairment and dementia, bone
disease, HIV protease associated lipodystrophy, glaucoma and inflammatory diseases,

such as, rheumatoid arthritis and osteoarthritis.



5 [0008] The present invention provides for conpounds
of formula |, pharnmaceutical conpositions enpl oying

wa@awb/13oapounds, and for nethods of using SucPCT/US2006/022576
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conmpounds. In particular, the present i nvention

PRI PR B TP ABURTD o dPodiATES R GR abplication

f@eﬁui Ko. |, alone or igpy&prbicial quBcWaHj/d?ox steroid
pharnaceutlcally acceptable carrier. 3

FlPehiydrogenase dypot hitersii bdvinghe sams emgnen ‘assﬂwpwcs,enﬁnvention
S ovi for.. preventing, inhibiting, or

traggﬁii?#gqnﬁ ‘%E" SVih or onset of diseases or

g I{@Ms]ler STh@ﬁl%Qé?ﬂt atwRetim f:ﬂa)vldé§ &3 X)bha{dscﬁf fBﬁ%ﬂ&i‘Zyg‘;‘

bet a- hydroxyst eroi d dehydrogenase type I, such
d @hpmeaateatieal eorapabities @mpdxf}umg suchitempbwnda, and for methods of using

t her.a eut| II eff e anount of, a co of
£ G raRTounds. olfgas PRRGH Hrian Pa o ApharmRgssaice

Pabi®BLitibA cHE! %?Ife O P’&R}d
of ?%elfnvgnt?%ﬂn%ggﬁﬁékgggﬁ ctiv In CgI ?nat Wormula
wilt dloneperhie combimation dsthcafphat‘maqau’a@hytaccep@aim cmer or in

atign with one or nmore other  agent(s
Fﬁ{% ? ighes, in agerrdancs avth %ﬁp{ﬁsev.na@tlar(w%pﬁ gd de%rowded for
I, b " t
p éd«gafﬂﬁ% gmmgﬁ!ﬁi &ttgea %’éhi%g)a%ree%s,f&l% ket r?"f‘glsgas%g 85 §Sorders
t hsscaaéadt with tHeyactieity ef:ﬂhb eﬁzﬁm&lﬂﬂbet@hy&ro&?ﬂihioﬂhidh@ﬂrogénase type

a_conpou d of . formul and anot her conpound_ of
f dr FhGh 3s flefinggahpvegn @pafgﬁq,ew]@ﬁrﬁ]@ra theagpeydically effectlve amount of

tlgle; : e
O%%th% ﬁf ﬂ)glglﬁael nl% E?Iﬁ'ﬁlxnggéée} {o 4 1?191&151?611ﬂn i ;gﬂa!n?gatlent n need
DE$@RMﬁEhCN CF THE | NVENTI ON [0012] I'n accordance with
theQ,fresent i nvention, conpounds of fornula | are

P AU Ued The cumpuingds eBthe gnveption emplrosed zhmsm cRbinagign with
’other coﬁé?r%l}&évolf tl?la" ﬂ?@%@t ﬁ%er(t}o)né oﬁf?lac%%ﬂé) ’v¥1‘hh one qr more other

di aster
whage(sh: Wis aryI cycl oal kyl , heteroaryl or
het er ocycl yl , al of which may be 5 optionall

SODEHIT: Ut Edrtiar e ReFserRvBNent b broRdss aebtRolor RIS verting, inhibiting
R'a?ltre% B0 %s&s@s A geﬂngg %B%dﬁlﬁtheyeﬁ%%g P ein a%i)ergpeu’tlcally

effective amount of a combination of a compound of formula I and another compound

of formula I and/or at least one other type of therapeutic agent, is administered to a

mammalian, i.e., human, patient in need of treatment.

DESCRIPTION OF THE INVENTION
[0012] In accordance with the present invention, compounds of formula I are

provided



-N02, -CO2R2a, -CONR2R2a, -SO02NR2R2a, - SOR2a, - SO2R2a,
-NR2SQ2R6, - NR2CO2R6, al kyl, hal oal kyl, cycl oal kyl

wa@bkdoenss7oar yl oxy, al kenyl, hal oal koxy, al kyl t P DDUS2006/022576
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arylthio, arylsulfonyl, al kyI am' no, am noal kyl

aryl am no, heteroaryl an no, ryl, heteroaryl or
het erocyclyl, wherein the aryyu I%“roaryl or

het erocycl yl nay be optionall | tuted with R7,

R7a, R7b, and R7c; or Iterna i V. Ay two R1, Rl a,
Rlb, Ric and R d can en\{%per toform a
fused aryl, heteroaryl, heteroc cl yRs,ring or Spiro
het erocyclyl ring; L is a bond,R,0, S, SO SC2,

al kenyl, cycl oal kyl, NR5, CR2R2a, CR2R2aCR2bR2c, 15
S02NR2, OCR2R2a, OCR2R2aCR2bRAY, CR2R2a0,

RaaT AR e CR R e
SR DR e e B ok
caﬁmgmuﬁﬁw@d iRk Rz,tamzligﬂzl&s@ld ReR2R2aCR2bR2¢ S02,

oo R ik 3 i e EEnERDy riPedt ilbke SJunen.

R;}@L -@gzigg' QEOMELR,, -@bzﬁkfzﬁ{an@owzgl-so@mya, INYR, SRR, R23,

c can be taken together to which the atom
t Iciﬂé&z(abmﬁaalkﬂglmwlkyi éyotomlleylaficdxyadroxy, ¢11§¢rw@;éwloalkoxy,

Z%@Y tB,u é{%' oy Eﬂf@éﬂqé}%lﬂ?}glg)gég ltlfﬁ é%gmo%em@amino

) 1 ¥ 1yl b
1y G S o 5

cyspﬂmmlllkyshbstlattkdawym Rar BlraoR%, argd Rﬁnyl hal oal koxy,

glmkﬁ Iotallg’i’( oy {Vﬁf}’gaiﬂg’ﬁ}y 0 k 311 ﬂ%kiég}a@% 3Ren together to form
A SthJeEi%{;M' he{?éroa ?@yﬂﬁég Stspine HetdmsBRBA Qﬁg 576
et erocycl &rein

hé ar heter oaryl
het er o&yis lajolonai;t(y HeW fSlOzozihéﬂyjr ' aloslkivt, Ml%dCRmRiahCR?RzaCszch,

Eé@gﬁgf chgg%ﬁ%éﬁga %g?ﬁkaghz ng %:v&%éézﬁr N(R5)CR2R2,,
ORIR, R ék%’) g R 3 ek&‘ﬁhw éﬁzl@z@o Q‘fRﬂEr@Fé SRR, RYSROSCR Ry,
el ect f o (ﬁmé

@RszNRﬁ%Rﬁ CRMSORR%C, (IIIzRﬁa.SOQCBEa%c, SQESRACRz:Rov,

ARG s GRA AR ON R Sy Ry Rt eiSe By RSO,
\Mt?{ezr%& 'tli he cgbﬁ_é}r% viBLd@AYE, 15315& lh boE WEHER AV Yd piRh 1

e optionally substituted Wlt

R7a, Rm, R@anﬂob%nd R.p areRdddpsndantlly haiogen, hetdgen, aﬂm or haloalkyl;
bi cycl o[ 2 octyl or bic cIo[2
10 may el t%ﬁ%ﬁ%%&%@ 24 e @D ‘hc%xﬁag%}%/ nﬁg};{‘e@her to which

i %@%ﬁ%e%ﬁ@%%&% ?Jr@}\ﬂ%}%@z %%:@,rh_alo e%h?s&%?yﬁﬁ@(yl or

- GetdrbeyclyDEaNR2R2a, - CONR2ZR2a, - NRS5CO2R6, - SO2RG6,

aliyl, 1@', lggaxgrfd 1%{, %}!‘6 mgependenﬂy hydrogen, halogen, -OH, -CN, -NO»,
-CO,R 25, -CONRRy,, -SO;NR,R1,, ~SORy,, -SO2R25, -NR2SO2Rs, -NR,CO2Rs, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, alkenyl, haloalkoxy, alkylthio, arylthio,

arylsulfonyl, alkylamino, aminoalkyl, arylamino, heteroarylamino, aryl, heteroaryl or



het erocyclyl or heteroaryl, wherein the al kyl, al koxy,
aryl, heteroaryl or heterocyclyl naybe optionally

wenbstsitos ed with R7, Rr7a, R7b, and R7 ; or 15PpCHUSZ06/022576
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het er ocycl yl, which nay be optionally substituted with

?%@59@%’%}}3&% 51’9 tS Sel eC ed fr%%%%léo optu@éj%l:substituted

- GOIZRR 7, R/GTR4], and@g\lRZRZa CO\|R2R2a - NR5C02R6,
- S02R6, al kyl , al kox %/ am no, heterocyclyl or
het er odk4i bickplet2e2, a]opryéo 1ky¢10[2,?a1 ]ﬂnop(cyl, bathyif which may be

%ﬁ)ﬁ%ﬁ%’i{}ygugﬁ tu{] ﬁtv\zkfh??{% ¥nor§ Xq%}ﬁ,len%-ﬁsf% ﬂﬁogyhalog@

at—O@@CiS,KaC@(E(DRgIC@N LNR;@@RFGNTC%QZ&R@ *U@%ggé@m? }SHZH

cycl oal kyl , ar hal oa
SCONRIBR 2:,0F ODERR2a *NR(%CO?HRG, e%:leoa:lkwlg alEnxe aryl,sammo

aERRBERT b ey L vt ia a‘ﬁ%vls%@@%fp ol Gupefsrocyeli

RfnayBecoptichflly ﬁi&%ﬁte@l,wﬁﬂm 38, R, B, % b, and Ric,

at each occurrence, are indepéendéntly o, al kyl,

hal oaI |&|1s cyeloedsy,, Otlmryha}n lac)}dlcdigz 2]acty1 mbzd:yclct[ﬁ,)l la]hégtjll which

ary. I I 0X ken clo cl oal kyl al kyl

cyca[ oéel yllog%l%ﬁu ye&ﬁb( lﬁ%c’ne W&ﬁﬁﬂb%‘ Fsks;‘?]reCtchfSHm halogen,
heD®r, c@RY|-SR. h@t@pﬁar er | k _ _

het er oar%;l al Koxy, ar y(lngyal kyI T@"Sg%d %6’ deR“ COzRs, -CO,H,

arQCANEARohi- GONlhRyJ, d)l&ﬁ@@iRs, 68@(2}]?215aaik3dpalkoxy, aryl, ammo

| k | rb N \
3 %&%?]ayp%’ﬁ[}? 0K P TEREb aila%wpwh BStetsRrylon befeipeycly!
' nwy&»etdmaﬁamumhﬁtedwlm7 @{);/ Roo ! Wi ?{hc, o opt |60 U\%I ly

substituted with
2006/ 13@75915315@@'3/011&2@@161‘1 WXIB)EG)ptl[)ﬁ)ﬂH;@ubttrtuad &tithedne or more

i f f h whi ch
TSR o1 SRR Blo fesn 1S B - SEeR Dhocd M- NEsRORe
RURR SO, -@@RQUQOFT{Q - €00 >-O ¢ HINRIRL N®0 d'-ﬁ‘i‘i‘ ﬁzRé

co ounds of fornmu are those rrwhich:?

o &, @H{ohjetaeylmmlylb haid:focycﬂyl\m iheﬂ&rdmﬂ \bﬁerem the alkyl,
opti onal 1.y, substitut ed 5 R b, R c and
R?ﬂgﬁ Xfepryighelero Ulﬁt%roswéw aabfrc&tlpa@bp%w@tquwlth with Ry,

hRqar%lﬁgndkgl ogen, -OH, -CN, -N02, -CO2R2a,
R2R2a - SOR2a, - S2R2a, - NR2S02R6,

- NR2CORRGt e@&qdcmb@eomllkddpcndmdyhyﬂﬂogén adeKQ%zMoalkyl aryl,

APt STl iR SRR e priiad eyl am o,

o 5 R S AL S BALR TE

opll pbwhlchynastesaritionslédsubktitnte®4yitt e éth RR/Ry,, Rl,’i,gllarf& Rj.; dnd

o ot St e

L ——

cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.

b

[0013] In another embodiment, compounds of formula I are those in which W is
aryl, which is optionally substituted with R;, Ria, Rip, Ric and Ryg.

-6-



15 R2, R2a, R2b and R2c are independently hydrogen,
hal ogen, al kyl or hal oal kyl; R3, R3a and R3b are

w0 nbepssteent | y hydrogen, hal ogen, -OH, -CN, - NZ2I/US2006/022576
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-C2R2a, -CONRZR2a, - SO2NR2R2a, -SOR2a, - SQ2R2a,

- 2 - R6,. al kyl hal kyl | kyl ... .
M RO s SR B Yarpoi Sl S 1D 1iwhich W is
phédyivehich RAloptismdifyonustitudh kb, !R%, RATRY O IN .

a
aryl am no, heteroarylam no, aryl, heteroaryl or 20
h&éd0d6b c y dhynothahemeddimente camydunds ef formalay|argthose in which:

het erogycl yl, ma e optionally titute .th R7,. .
Rra, R = Ay et u® heSRReg LSt Mich b oPfipnal) Sibsttuted
binghat ORZ, Ryl RNEMDR,,; POt h of which maybe optionally
substituted with one or nore substituents sel ected

f r om h&l.0gerRis RKd,and RoRe indsRendenthrioRBogerChalogtiR5GHRECN,

- RRRER R 1 B, BB A0 S NG R

ADNROGO,KISAIRVIORMEAN, Y MRl RHN ary ST Alcdhyl hB1AOKY,
al koxy, “aryl; heteroaryl or heterocyclyi may be
oplkiytshia| &ryltkiobarylstlfommd, alktlimRe, aRii@alkiR7 brylamido Rfetsroanylamino,

R4 i s cycloal kyl, other than bicyc]aol2, 2,2]octyl or

b Pfcy?rﬁ?%% gyl Of?%?ﬁwﬁf}fmeﬁn twlbée%&s\ﬁ% A ffigrbcycly may be

S UBAbalIy s BEk b D wARR OR . MRL LR T t ueNt s sel ect ed

from hal ogen, 30 -OH, - , -SR6, -0COR6, -CN,

- NR5CORGs a-bhRE SR RGO, SCERER,,-(RERZG CROBERR 25R e, SO2NR,, OCR2R»,,

ACROR0. SRt SO BmoRpietFas CHoRAO R Ra,

| Y
fh@eﬂzg?%%ﬁg%,@ﬁ{k%@z&q{zb z\é,cédleeerlﬂlﬁizﬁ 'bp@b\NRscglgfzﬁl n

al’koxy, eteroaryl “or heterocy
may be RopRi.0Ralang Rsudnstindepeibntly hixdrBZen, RilageRalkyl anichloalkyl;

R7c; or. R4 is heterocycly], ich may be optionall

subst i fat B4 3 b@ﬁén%Peﬁ‘ch?P%%‘é%B%% efoses “Qbh dclediO2,

5 R G SR e 7 s S oty > OO O, alo
- RANBRFRD aycloNRACAIRESy, arydRRblkemt] Kivdl oallad g0 xikyltiabydrylthio,

am no, heterocyclyl or heteroaryl, wherein the alkyl,
aPRbw)fongl gikylapunc AEERALSErarHarmgic, Byeropry smpop@yl, heteroaryl or
o . H .
BRI ST oot by T e Byl oy R Ml substiuted
alvkith R, Ry; Roglaky R;;aryl, 10 hal oal kyl, COR2a or

CO2R2a; occurrence, i

R6, . h ] i nd d [
STy - Royuhis 2 ariyl OTCYA 32 dhsH, beihiot Shidmeybe

_ . _ . : . y b,
N e e B
ar@RE,NEBpeNdEIR Y, YCRAINR ;GO Ky FNR s SGHRAI0QR 5, -@OKR% YCO-H,

ar aryl al kyl, aryl al kyl oxy,

|, aryl ox arlarl¥l, i
2 RERYRRoy 4 RReltr -NREGaRls chet:Ryd Ak dyalioxy, ary, amiro,
ﬁiﬁgéef)&g!f‘lé’i@ étrge))r %V\ﬁz{é}e@r?the'a | amoq&o%%{'ﬁil)%%élﬁarﬁ%beterocyclyl

etero e ryloxy, heteroaryl
hedagreapyibadlkoapstitated varyRy, IRyl, R lakyt IR Hioe
aryl al kyl t hi o, _ ) )
IZ; is cycloalkyl, other than bicyclo[2,2,2]octyl or bicyclo[2,2,1 Theptyl, which

may be optionally substituted with one or more substituents selected from halogen,
-OH, -ORg, -SRg, -OCORg, -CN, -NRsCORg, -NR5SO,Rg, -CORg, -CO2Rg, -COH,
-OCONRzR,, -CONR3R2,, -NR5CO2R6, -SO2Rs, alkyl, alkoxy, aryl, amino,



aryl oxyaryl, al kyl am do, al kanoyl am no,
aryl carbonyl am no, -NO2, -CN or thiol. [00161 In

w@rp@bhas79enbodi ment, conpounds of fornula | arECT/O8Xe6/022576
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in which: 20 Wis aryl, cycloalkyl or heteroaryl, all

aéemﬁfcgyl gﬁﬁet%%ao t I hoer}%:n §1¥e %#@S 51&8%& %%g l)gtéagarﬁlor ﬂglte%cyclyl
I%Q@B&w&gﬁ&a@dﬁ@&wm I3 Rzgem,b, afd RN, - NO2,

ROR2a, - SO2NR2R2 a, -SOR2a, -SOM2R2a
aI kyl , Rkna[ho@moyclyl vdy@;l way ke ppticially ﬁgbstlgytgd Wity ohe or more

"ok Sab A b B 0 SR RPN o
anRSOIRE, QC@Q&#C(@)R(,MG@)}P CPHOONR,ReNeCONR,RAE -NRIGD,Rs,

het eroaryl or eterocyclyl maybe optlonally
SRR tamqémlmyh i, anfe, heRperyclyhar hatgrearyl, Wherein Ssrdkyl,

OC?\)ES a?&é@% é’ﬁ%"é’%ﬁﬂ% R2aliRe RZC bt WA 'Ry, Rz,

qa%Rgiﬁﬁ@BZbRZc 30 CR2R2aSOZCR2bR20 or S(INRZCRZaRZb
R2)” R2a, Reb and R2c are i ndependent |y hydrogen,
hal ogeRs, ahbdopl oconrrénak oalindependenly hﬂrmalicssv%oalkyl aryl,

P‘S%r 55%08%225 ﬁRRB R3a and R3b are independently

P 2222 0H, -CN, -N2, -C2R2a, -CONRZ2R2a,

- SO02N %@e S RhH halaad] 1 rheteroa 1
;?F(yl ach nce; %@ﬁen Y k?' Y k?lk 0 ryl,

cyclo al koxy, aryl oxy, koxy
aaly bf which rmyydesmltrbnaiw subaﬂltlu;eldamln‘mth &ni ]&maR’myilind R7ca and

| t h t
ﬁ;{e?g‘ B%PW 39:?81% trenizfglocg:rcwgncg, zﬂgf déptl%ﬁalo alkyl,
h | :
351851%% Ellk}zﬂqar{%’ %&?109% alr?lﬁﬁjé | agylgll‘kgf[é gf%&k?gxy“aménﬁ cycloalkyl,
btyyjedliofl 2k, ddiegkyiblkylosy,andho wiits hydmyydlkyl, @spd,ummaryl

fs u%%tqla}t %yglghg\{le;ohgqf Qﬁy]é%%geﬁglg &%&g&t li@sNeiky%%QGarylalkylthlo
Wﬂy Q%)IL Qqﬂélﬁﬁ)g?ﬁu B B8Ry1amma0ARY,, -@Nkylthiol.
oxy, “aryl’, am ho ter ocq%}! or aIlﬁetmer oarzy ,

wherein the al kyl, 10 aIIcoxy aryI heteroaryl or
heterocyclyl may be tlonaII sub |tu

RAP16] R7pin a&ﬂ@lﬁﬁf& odijepts cpmpe 4nds 8 qggﬂu exﬂ% 5 }thwmch
bi cycl qf ﬁg iqﬁl% h@ﬂe?dé?}loe{l?o@wl%l"ﬁ BRI W ophBhAHR substituted

may be opti bstituted wth one of nore
smb&ﬁRf,R@J)Rsb,iﬁlﬁﬁileg from hal ogen, O—| - OR6, - SRG,

- OCORG6

- CoNReRRa B %@ZﬁéRIaPWPdePg%&W bygogr b2y, OH: -CN.
t I

RGO -COMSREL Al SOk ], KSR Ky et

opyéloalayl yiksxpatyloxs, edioalkbhy, Rfkylig aryltRRb arwamafoﬂyl, alkglamino,

R4 is heterocyclyl, which pay b
S armealiol cahine. SHEN G BIS: TS betTee b sy herein the

f y &%@érg%por hegfjocyc%ay"bg%%tmnaﬁ%@shtu@h‘wﬂqcﬁﬁh, R, and
Rc; |
L is abond, O, S, SO, SOz, NR;, CR;R2,, CRoR3.CR3R2¢, OCRaR2,,
CR,R5,0, SCRyR3;, CRoR2,S, CRoR2,0CRpRa¢, CR2R2:SCR2pR 2,
CR;R2,S0,CR2R, or SONRRCR2:Rp;
Ry, Raa, Rop and Ry, are independently hydrogen, halogen, alkyl or haloalkyl;



20 - C02H, - OCONR2R2a, - CONR2R2a, -SO2R6, al kyl,
al koxy, aryl, am no, heterocyclyl or heteroaryl,

wob@eest9s he al kyl, al koxy, aryl, heteroaryl 0oPCT/US2006/022576
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het erocyclyl may be optionally substituted with R7,

R7a, SR

i ndepe Hle{i’f‘tz}ng I?P ‘éxylﬁ?eﬁ{l ?%%ﬁgar 31/1% Foggﬁ’hg%grggf I\IIOZ’
aldo, @b, WWOSIR,RBY -S NRIRLQ PBOR Y, STHRG), blldyk thalonlidl, wﬂbalkyl
R7, Rra, R7b, and R7 ; and 25 R7, Rra, R7b, and, R%

ealkorxyo enimwehdealkenye alkylibigeralhie) grylsaifenyl sl rmino, ammoalkyl

B M e SR L A

CB{é%ér@:i’ﬂyl( ¥ iRty ma@mempnonamy subMdﬁﬁ&WﬁﬂkBH R-a®yh, and Ry;
heteroaryl, heteroaryloxy, heteroar

| a
h et er OB iy |bggym@2 2m1@xpmygly[2 z,é]h@p%zg mogl Y of which may be

l I hj I

iy aebhBred P b St PN red fom halogen, OB,
3Q)1£600§ﬂg -boorg! @m atlos @mﬁql TCEDYH, -OQRIRLRI S _OONR,Ro,,
formil a are those in i ch -9 WO 2006/ 135795

P{Sﬂzmm/ ORo87 erylwaiiso.diejaroaselyh et kateraryl, wheetin thsralkyl,
%Sﬁh”g)f&%ge gé)ra o aeltelrgﬁyigl SN tb%b%&onall&@&ﬁ%ﬁute%h R7, Ry,

|%%291§pﬂ%ngll y hydrogen, hal ogen, -OH -CN, -NOZ2,
CONR2R2a, - SO2NR2R2a, al kyl, hal oal k

cycl oaRkisl cyclaalﬂ@kythesﬂanwmkﬁ[l ﬁéﬂwlmmﬁyc@[%iﬂhﬁpwl which

Fép’iz?n'q%gon f a n%{ gll‘,l't}l%blé %&Fené)%gﬁt@rrﬁg %elFé‘c«Lsd from halogen,

hetgr el @b@'R%' N h@omylcozmaemzmat@bmzma, -CONRZR3,
het ef ocycl vyl maybe optional I'y substituted with R7,
R7$(D2R8,7ftiky1aai&ow @ryl,Lamlso,dlewﬁ@ycls@ or Eetergayyl, sﬂ@re@fdm:éﬁyl

%I%W&rﬂ%ﬂa 3 eherapa @ﬁ&@ﬂﬂ%@ﬁ%@z R R

hRLOgﬁ&]R abkyl or haloalkyl; R3, R3a and R3b are
dbependently hydr ogen, hal ogen, -OH, -CN, -NO2,
- CO2R2R 4 is- 1EENBORDA,, Whlmmtlomllwysubstﬁ@tp@ a/]n]h)qne or more

Frsfhents seefed HopLgRere o o s R ORPIY T O -CORG

arybaf —@CONR%V\{;‘ r @@Nkﬁ@a,nsozlag ¥lkyl, RBORES Qﬁfw hmﬁ{o heterocyclyl

het erocycl yl erein the aryl, heteroaryl
het bBetewgryll,yWheresiy ﬂhfealb*ﬂt allsoyt, Iayyl m@awmré@twmlykmay be
i's b|c o[ 2, 2, 2] octyl or

bPE?%‘FaglP’ ?ubftlf‘]‘tﬁgﬁ’ﬂtg}l > Bése ﬁ”’of" fcch maybe optionally
substi gyt uRBfce? iRl 8fhet 1
From haon e SR R e B g o

@IIIZ)R@J,hJC—IﬁﬁQ}V-be e}ﬁé@ﬂ& Rﬂaummm Ry, Rﬁ(ﬁﬁﬁan@Rb@y pnd
al koxy

wher ei }}1{7? ]%ﬂ);! %T’bki‘/t? TzoalLq %}a Srre i ‘%’gr‘gﬁﬂ’)ﬁ lhgllp alkyl,

R?‘t“ﬁ’ﬁ&% Q! 1%65(% ?% 2t ICQ(?'t é@ﬂ@yll éi‘yﬁll@? takrJ14k S x W Albenkl, cycloalkyl,
cycloalkylalkyl cycloalkyla]kyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio,
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.

[0017] In yet another embodiment, compounds of formula I are those in which:

-9.



R4 is cycloal kyl, other than bicyclo[2,2,2]octyl or
bicyclo[ 2,2, 1 Jheptyl, which may be optionally

westst7os ed with one or nmore substituents selRCT/EMR006/022576
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from hal ogen, - - SR6, -OCOR6, -CN, -CORe,

al ky| aﬁS%gf{yr hgﬁcgﬂarymtﬁ%ﬁgfwﬁ %%qu%ﬁna@%ﬁ&mted with Ry,

hR[ eRRaRYJand\M]Er ein the al kyl, alkoxy, ar yI
he eroaryl or heterocyclyl may be ogtlonal

s u bst i Rutlhd Rub;t By R74 RR7aae indrpéndenthighydregenghalpgen, OH, -CN,

orChgte Gk Ga e IR Ry Gl B il
%%Zﬁ&lkm%@mo Q}Jyltmsiﬁ%ulf&@z RficylarBio; 46 balkyl,

al kyl, al koxy, aryl,
aamylammmdtetﬂrram’yl@hwo @rylmvteeomqulhetam@/pbfnl,nﬂteﬁ@néh%ryl

oheieint LMol R RERe arlonl®) TR RY 1Ry g g
WO 2006/d 38480 FSTAES00CRALS 7@&{{1@3, @LREAT, RO, NR,CR:Rp OF

occurrence, 1S |ndependently alky cycl oal kyl , aryl
oCRbRia@lC&EBdc,, aI | of which may be optionally

Sé ggst i tﬁg ’r}gb ;z{}e gg@ggrg%g%ﬁ%%g%en 5§gén 2% Khatoaticyl;
| ndepegd emt lui/d ﬁ%la% 1rﬁle1%féﬁ|dent1}hl?5}d9@%eh alog@nK O, -CGN,YNO,,

aryl oxy, kyloxy, al ken |,

c ﬂDMa,K@QNRﬂ{zSVSOdﬁRM,aﬂUWJ hal@}ulwpmﬁm llosRyaryIoxy,

P Belgiary s %;ox Rttt ARG G geligyprvlemino,
a?,gef&%a%mo lﬁxiemlrﬁ,or ﬁ&ﬁ&&p&w tw}Hefbm @yl qxd{@fbyﬂyl or

al kanoyl ani no car bonyl am na, -
Ebtemcyd:lyl mhy be d@ﬁﬁﬁ]ly lslnbsatut@dwwrth an%m Renand léxan'p ounds

Pt er oReJA LICHHD oA Ol BHPIFELS B R Yrap ot Wiieh may be

S %gﬁ&%}lwsﬁgst b with: one Sk fhor&ddbstiénR R &b dl iroflhaldged, -OH,

d are 1 ndependently hydrogen, hal ogen,
- @BRe, -8R, -OOUR, —CNCECFQBG, @R, | C@aﬂioé)@NRsza, -CONR;R,,

?,f Cﬁl)glﬁql g&ygpﬁqogﬁr%ﬁlnw nog %29\102?{3:1 alrlfnﬁ{%/@' W %:rtepnl tgé alkyl,
2 6%143?42104}21] h{t@fo\%@ B HBI¥ Ryl rﬁﬁ%e optRnbR} §IRERd Wih Ry, Ry,

erein the aryl”, heteroaryl or
hé{@randmi)olr may be optionall y subst ituted with R7,

RO RO TR, S BT HIYHEIR oo SRS ARZ oD Which
E%Tk (}ggeaop gﬁ? ﬁl\@ tE%ted‘%[n] 61?@&%&@%&?#%%%%‘;%%% k;fmérrl galogen

I n@@p@@ﬁan‘SRy, DRy e@N, J(E(DRgeﬁO2RQ-COZI€J\JOC®m2R2a, -CONR3R 33,
- C2R2a, _al k hal oaI Kyl
ar§p@&¢y e Y Sy P RISy g el gEnt, Wherein the alksl,
I
A
W eind RAyeraryl , heteroaryl or heterocyclyl nay be

option a1|{4| 1%/ hgtléllga%;clzl;lu W%gCh may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -OCORs, -CN, -CORs, -CO2Rs,
~CO,H, -OCONR,R»;, -CONR;R,,, -SO5Rs, alkyl, alkoxy, aryl, amino, heterocyclyl
or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be

optionally substituted with Ry, R7a, Ryp, and Ryc;
-10 -



with R7, R7a, R7b, and R7.; 25 R4 is
bi cycl o[ 2, 2, 2] octyl or bicyclo[2,2, 1]heptyl, both of

wokioeh3iteybe optionally substituted vvi th one PCT/IIB2086/022576
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substituents sel ect ed from hal ogen, - - OR6, - SR6,

3o S SRR o .

esRi ek Hﬁ?r ak kswl@naﬂblsamtutaa Whth vhat RY, ®ay, Wb, @Rd Re; and
het er ocycly be optionally substituted with R7

R7a, PR R7a%liﬂdb, arz@ Rm et @oh Racurisnes; ergaendensiyhalo, aliarh

Rty Bt ethtdh it e Pldy, B Lycloaliol

hydr , het&fdaryl,
Sl i o

didarmaryloxy, Heterongadobdretsergs oy auﬁzwékﬁd,z@é%yﬂéno,arxm}{yltmo,
| het .
S RS oy RE o G N Ot o

opti onaIIy substituted with R7, R7a R7b and R7,; or
R4 is heterocyclyl, which may b tionally

si9038] t uthe anath¢rtembodinent nesmapougdbet formelad grestéptecmé@nch

fr om h @%rﬁ%m%&wg%gﬁ]ﬁ %%Wyb al’ly sgrgétﬁ%’gted with Ry,

a anR Rt Has .clyl or heteroaryl, V\hereln t he al kyl,
F]k’ 1b’ ?a%], %eteroaryl or heterocgylyl maybe

0 pt i 0 nm IEﬁa,SRab,sRuc and Bk axg itdepd@identiy bydregay, h%iﬂﬂBlR?QH -CN,

i TSt A ey it o @fcio(f:llwq g Aglok ek oz akythic,
R%itﬂl%a%ﬂy%gﬁylgﬁtéﬂ;}iﬁﬁ%o%kh aRAamR62hetEFoRrylahido, aryl,

R/b, and R7c,” at each occurrence,
aheéteioany® pehetenotyolylhwhereinathk gty], heteacbamll dyeteredyRlykyay be

ety bepitise v B RopcRompi i iy O
cycl oaf ky %1 Bbxlﬁ% I8y sARD) O R;EH OORHE R W@Jklis%d)  SGRIR,CRo:Ryp, OF

het er oary et’eroaryl oxy, heteroaryla
heReROOCR gk kpxy, aryl oxyal kyl, al kylthio,

| al kyl t hi I | k d
glr {aﬁoﬁy,al?ﬂa:q]gzb 853 %@%é m?ﬁﬂgﬁyﬁg@o halagen, de[ym) l?aloalkyl
15 [00k911% Fndskéb'a'r Mﬁ%péﬂeﬁﬁﬁyﬁ@%dhﬂ@g&; Wﬁmz,

of fornui ret ose I n Wis aryl
OpCOgRA] dilyylshebsdlkyliidyetbalifyl, fallms,y Rwhvxyma&naﬂmw, alkpitiRp carylthio,

rFflaW Ri anyLRI b, laRI C %gg@)Rla d arr%él nde;gendaagél rﬁ'&ﬂ ydr PAERoaryl or
C¥18‘4 ?c%%(ﬁ(/ wh@%fr?ff% rﬂelt% ry BehRabERIN me@l B&Vd;ﬁlﬁhﬂly substituted
ary 0; 'arylsulton am no, “am noal kyl,

arpitheRy, Re,, Rigtaad Ray,y| am no ar yl, heteroaryl or

het er ocycl wherein the ar a

het er o&pds %‘nyr](‘é[ﬁk?ez]aﬁ‘i}’i %QPY%O[Q%@L tﬁlt g%&l q%\*fl}ﬁclﬁ?ay be

R7a,. , :

e e
-ORy, -SRg, -CN, -CORs, -CO2Rg, -CO2H, -CONRoRy,, -SO2Rs, alkyl, alkoxy, aryl,
amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or

heterocyclyl may be optionally substituted with R, Rz, Rz, and Ry; or
Ruis cycloalkyl, other than bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, which
may be optionally substituted with one or more substituents selected from halogen,

-OH, -ORg, -SRg, -CN, -CORg, -CO,Rs, -CO,H, -CONRR2,, -SO2Rg, alkyl, alkoxy,
-11-



25 or CR2ZR2a0CR2bR2c; R2, R2a, R2b and R2c are
i ndependent |y hydrogen, hal ogen, al kyl or hal oal kyl ;

W cRFI9RNd R3b are i ndependently hydrogen, hedDU82906/022576
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-()—| -CN, -NO2, alkyl, haloalkyl, cycloalkyl, alkoxy,

loﬁﬁng h@'tgr%lc:)zcgﬁgc{r a{eg & hi ﬁ ar%g%ﬁg}’f ’alkg;%% hgteroaryl or
h%ﬁr@@fcm a3y b8 .opAb¥lly stlBétﬁ‘ﬁt‘éé wﬂh 10/ ROSRSY, G RLY br

wherein the aryl, hetéroaryl or eterocyc "yl maybe
op t i onaIMlyh@tgmswlyluvvmh\ma}hbwpuom&y subRitutedamith &racor more

or YIS SRR PG aBhclth o Bo2 Rprbnt i OReopsBe <COHL

VW—C@NR%PESQER% 9]1&?1 laog g1l Elﬂh%dhe‘!’dblt&@y&ﬁ%r@l&e%%wherem

substituents se éd from hal ogen,

- ahe alkMoxy,@@g%temmtbt het@ONRRR2Y beSPRRG lyadulstitpted with
wﬁg g am no, heterocyclyl or heteroaryl,
P %Rﬂh al koxy, aryl, heteroaryl or 5

het er ogyg hﬁ’éacﬁ@&’c&l%n&@‘ié ﬁﬁ@ﬂénﬂex?tl—ﬂbﬁlt{ﬁt éﬂkﬁﬁllégﬂ Rﬁ%z heteroaryl,

R7a, R7b, and Rrci R4 1 s cycloal oth

bi 8¢1wﬂvd11<2h 121@2}3@ opwnaﬁv sbbwytttb@ﬁﬂhmﬂti Re Ry Ry, \whil ®a,; and
may be

Subst | (heRrs APt Kot pbhPRATYEn o Indendeiig, balosply
%oaﬂ%@mv%ﬁﬁrﬂo%ﬁlaww lhﬁglﬁg ﬁ%ﬂ&ylcycloalkyl

al kox am no, “hetero

V\chlealtkylaﬂwl alytlphlkyallybory, amingl OHemmm@aLkIyl gat:yl Aderoaryl,
R%g?r 05 éﬁﬁteﬁga bl%g(% %gg%?%%@ﬁlkgggﬁlt ! dl,}%’gﬁyrl‘thﬁ arylalkylthio,
| n k

al%?ﬁg?ﬁ?ﬁ ilkylaﬁ‘ﬁc!@/ bikafd@hRRo Xrlyl gi;o}i 1afind] ef\lét'; @N’Jnhtlnol

be optional f tftuted w
R7, R7a, R7b and R7c; and R7 R7a R7b, and R7c, at

e ccu rence ependent l'y hal o, al kyl
hiﬁ@’aﬂ kyl ! 111k36>§<9n ﬁ?ﬁﬂm Oélffy?r&xipmmﬂw@ﬁmnﬁlma@ﬂ flapse in
ial-kyl oxy, al kenyl, cycloal kyl, 15
cycl oal kyl al kyl , cycl oaI kyl al kyl oxy, am no, -OH,
hydr OXthyﬂ}d Vﬂ’ﬂ?ﬂ 1S dpﬁt)MID&ubbtlﬁl‘&étVﬁﬂ’DRf, }Qlkgmb, Rlc and Ryg;
het ero §§/4 §I het eroaryl al koxy, aryl oxyal k
1

al kyIt 48t o gre lné?gﬁpésaylgﬁyﬂroggn,m nG®H, -CN,

al 0
v sarkoral ot s o B, ik
t faoﬁaﬂfdmymalkgflmmﬁﬂ dfdealhylyhrylaMih@ thetesobingivg bivy, heteroaryl or

bstituted wt Ricand Rd, R
RIwagtercpgye gﬁ@emna the aé'y]h 9@9@1@9@@?}, or hetprogEsyl mg_be op(gqnally substituted

I}ﬁg?a] lpal kyl, cycl oal kyl, al koxy, aryl oxy,

oa koi Rﬂéla&algﬁl o, arylthio, arylsulfonyl,

al kyl arfi B@,boat] @ps,l 3@, SORCR,RNOURLRAL TR,RY,0, SO;NRLCR2:Ro
het erocycl yl , _wherein the aryl, heteroaryl or

hét &8s C?R%ay be optionally substituted with R7,

Ra, xi0; RESRAMAIRC clinihe 809 oot naldR Ryl o

haloalkyl;
R3, R3. and R3p, are independently hydrogen, halogen, -OH, -CN, -NO,, alkyl,

haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl,
alkylamino, aminoalkyl, arylamino, heteroarylamino, aryl, heteroaryl or heterocyclyl,
wherein the aryl, heteroaryl or heterocyclyl may be optionally substituted with R, Rya,
R7,, and Ry

-12-



R2, R2a, R2b and R2c are independently hydrogen,
hal ogen, al kyl or haloalkyl; R3, R3a and Rib are

w0 nbepssteent | y hydrogen, hal ogen, -OH, -CN, - NZ2I/US2006/022576

10

15

20

25

30

al kyl', 30 hal oal kyl', cycloal kyl, al koxy, aryl oxy,

2|a||<§|ala Oxglic}’m Fq%%{l o?%}/c%glo %2 1@%@ LHoftﬁ)Wx!vhjch may be

h&itRMeaY ﬁib)éhtuté&fﬂﬁﬂl@ bie &ﬂtﬁo@@ﬁbsh’rﬁ@ﬁ@i@lﬁﬂeﬂ fror@halogen, -OH,
het er oc tlonall substituted with R7
RIOR, Fks, Cc G, ~CRIR e DTG CLIR Ges -SOsKs, alkyL akoxy, arsl
PCT/ US2006/ 0 0 t
b"iHB];?gf etqezro%ycﬁ%r% 0 foar%bsévﬁ Cdl L aﬁ{]ogg %% l%tero?ﬁyl or

SEISHETAL d dptiong s bB@ﬁlﬁ:dSWﬁﬂSR IR/5, 286l ptoed
from h%':\dly}f)ger?ws 634 }Ou HRJ]?C&%G I@

- CO2H, Rais lcydoaléwlk gshpr thanwcyd@ﬁa %,éloctﬁétoébwg»l@[%@ IB!ﬁptyl which
e PEAPdariany SisFed 8 Sk bt pofi B el ¥ipsted from halogen,
sidigtiory RN, ROR R0, bcoad ORIR R, -88,R G alkyl, alkoxy,

cycloalkyl other than bic cIo[2 2,2 octyl or

balwy ehof® h@tetqcbfelp& 1 hetethimyh wheegin the i aélm;qy; gtyl, heteroaryl or
PR S S TR e et 20

- CQO2H, pald¥hoh RH@nte, @hnde elﬁﬁhﬂ? alkyl) @&(ﬁésﬂﬁy{chﬁyl oifeteroaryl,
heteroaryl, wherein the a E a ary

hell of which ImmbeIMQn@ibymbyﬂlmm’Wnﬁbeb%opRnoRal qnd Ryc; and

bst R7 R7b d R7
TN TR S e
OhalBRLGT AREYY, aryl 210RY, arlAéAi, a%zlﬁlkyﬁ Bﬂflﬂ?ﬁoxﬁhﬂ&ﬁﬁh cycloalkyl

occurrence, are |nde endent’l al o hal oal

abj(ﬂ)oqlkyldkyll, pycéma}k}dadkyloay,)dlmnq,l O}hhyd@p(’xa}lkyl acyl, heteroaryl

E}%tl a% aola%&r} 10]&‘?‘%? ?%@WXW}OM%I alkﬂ_}no arylalkylthio,
é?"‘g‘é’ﬁl laﬁﬁx' alk Rl RIAAS Yirylci 858 ARmY| N, -CN or thiol

ylal’kyl, heteroaryl al koxy, aryloxya kyl,
al kyl t hi o, aryIaIkyIthlo aryl oxyaryl, alkylan1do

al I b I

"N | ArepemBptiie O%Pgﬁﬁo%&?%'\\'ﬁzl e ohR R g
f or mul “;hm h
opt i ongﬂly 1ﬁbst [ ?Stoiéﬂorv%g%/\r%m@%taa,\gmﬁﬁ Rﬂ}él %:b’ %d&g&ﬁ
R, R &, R.JRoRe ad®, R hydegendefrerdeH, yChy dOgeatkyl,

e %myyc?*w%oxﬁ%m%ﬂgﬂw Do bbien; o
anuh &l Oﬂvf @?Mn?ﬁﬂ alllyﬁ A‘rgll ﬁ@ﬂeﬂ)@ryl %{'Thé{% Cﬁ&l wabéln the

het’er oa het érocyc

Ce30 Mer@r&m%ter&&plyﬂ?ﬁmyénabpﬁ&lmamabmtde@ snthdd, IRya, R7b,
hydr ogen, hal ogen, -OH, -CN, -NO®2, alkyl, hal oal kyl,
c?’éqlg\ad’kyl al koxy, aryl oxy, hal oal koxy, aI kyl t hi o,

aryl thipgq Fb@ﬁalétﬁ fcf%t, qﬁl@ﬁz R, P ERAKBER,EGY!

het eroaryl "or ’hetéroc
Ry, Raa, Ry and Ry, are 1ndependently hydrogen, halogen, alkyl or
haloalkyl;

Rs, R, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl,
alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl, wherein the aryl, heteroaryl
or heterocyclyl may be optionally substituted with Ry, R7a, Ry, and Rye;

-13 -



R4 is bicyclo[2,2,2] octyl or bicyclo[2,2, 1 Jheptyl,
all which may be optionally 30 substituted with one

WwW@eo0rdsEISUbsti tuents sel ected from hal ogen, -EBH/USIORG)22576

10

15

20

25

30

-SR6, -CN, al kyl, alkoxy, aryl, am no, heterocyclyl

Sron LS e 2R B bt o e e

ftg%ﬁﬂg;y@lbyﬁmféamﬂﬁo@mrlmIshystﬁwmst deledteddion hilofdh, -OH,
R7c; R6, at each occurrence, |

.S
I ﬁf&péiﬁeﬂmymﬂeyrcoﬁm r%faifwlkyl,aaflmxyo AIvh @PERQ detprocyclyl or

ksl b A arvf e BRI %gﬁr 35t iy b
adpioBXlYy subkitufdkyith REYEEL, ), etk R M6 o - OH,

hydr oxyal kyl , heteroaryl het er oar
net er iy il ey bedbiclal o ph%@yclonq@uhéwyl which

SR e oty il 8 oaS PSS RS IR e from hgjogen,
[ Qﬁ?abﬂs LR IdN yeornatd ls, mgﬂlau@mtaum@mqu Agsngf

formulal are those in

bhatsrot sl of th]am@t}gl,l whgreipi thqgl]kml[ glkgxg,]aﬁjép]nequ:rpalybprﬂle@qrocyclyl

stk b FL SRR B o B a1’ o "S5

B a@é&ch dﬂﬁ%ﬁ%@ isi S al loal 1 or heteroaryl;
COZH '5 -~ OCONR2R2 %ﬁz ﬁﬁy 5002 ga_&gejoz% R

ﬁ:krldyl al koxy, aryl, am no, het erocycl yl or

eteroaryl, ' h I Kk

het er ogfﬂﬁ%é?\r@@’%gg;@%ygﬁ%OCX%?%B oxﬁﬂ Bﬂ%@lem/y halo, alkyl,
SHQ@%@W&&Q%%%M RAoxiRylaryT khryl ilt?lo 817y1a1k§19>@52é1keh , cycloalkyl,

anot nent conpoun rul a are t OSG

cquhcmlmeﬂkylhamlaagcyﬂalkymm aerno RD&RIhYNOXYalb’IX acyh hetrropryl,

SBrERBiP R BRGSO e S UK g i gteliotio

r d
s rdgggwﬁ@ﬂ?md@ ﬁkdﬂ&%ﬁﬁﬂ& eawma&bwlﬁﬁﬁle NOLOEN or thiol.

[‘ogen 3,  al kyl” or al koxyl. 25

[0021] In still yet another embodiment, compounds of formula I are those in
which:

W is phenyl, which is optionally substituted with Ry, Ria, Rin, Ric and Ryg;

Ry, Ria, Ris, Ric and Ryq are independently hydrogen, halogen, -OH, -CN,
-NO,, alkyl, haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl;

Lis O, S, SCH,, OCH,, CH,0O or CH,OCHoy;

Rs, Ri, and Rsy, are independently hydrogen, halogen, -OH, -CN, -NOa,
alkyl, haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl;

R4 is bicyclo[2,2,2]octyl or bicyclo[2,2,1]heptyl, all which may be optionally
substituted with one or more substituents selected from halogen, -OH, -ORg, -SRs,
-CN, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy,

-14 -



[0025] In another enbodi ment, conpounds of formula I
are those conpounds having fornmula A in which: -15

wOR0BASKGHL 35795 PCT/ US2006/ 022576 R1, Ria, R BCT/B32006/022576

10

15

20

25

and R d are independently hydrogen halogen al kyl ,

h qlléfhéeé%)e g%fﬂe?éeé%bl Pﬁl& ]ila.l %titBeg | oﬁ‘xl llf;g?yaaﬁdb and

Ra?bc,are [ ndependent ly sel ect ed from hydr ogen or

hal ogen; and 5 R4 is bic clgéz 2, 2] octyl or

bi cycl fepatzagh PespERse; isjpdepe enfllyialityl,reaiglobllsyl, aryl or heteroaryl;

ophhonal Iy substituted with one or nore substituents

selected from hal ogen, OH, OR6, OCOR6, hal oal kyl,

hal oal m?(Rka Rpyand RS, &4t @EMCdthiredtdaRindepeddinty hat®! alkyl,
¥cloalk 10 [0026] In another enbodi nent, compound$

Btk plkory. e, amloxe, alelioliesloalisiy amind, dDIthyadrbz@yaﬂkyl

b e Rpp AR Rl on TR RIS s e

whi ch may be optionally substituted with one or nore
substituents selected from hal ogen, -COH 15 -OR6,

- {19921 - odorsll yeigmothenrebofisient, NREBOZRE, of @GR, I alGERIR6 in
- %ﬁjﬂ R2R2a, - CONR2R2a, - NR5CO2R6, - SO2R6,

al kyt1", al ‘oxy, aryl, amno, heterocyclyl or

hegoespar yih stilMyef fokhek @ﬁib@&'fﬁélnt c@in%@ﬁﬁ/ds A ula I are those in

het eroaryl or heterocyclyl may bé optiona

s Wiiahi Rajs bigyolpi2:2, zﬂbctymablcmbgz,zgh]dhemh bomomncls may be

R g NIRRT O IR
h.

subﬁg SR}, COCURY GN‘e-I\%%g@KGe m;sfﬂ Rt UIS 1 cﬁ%q%e%

fron1ha|ogen
- NpECDRRB 2., = ;sz*aD@ﬁR@OzRQGSﬂst, Wﬁaryl ammo
al koxy

: ﬁrc?CyR“r?@t"é J‘SNng Whgre f?l% P@Xﬁﬁhéxwlehﬁe@ﬁ@ﬂ ar hsperocyclyl
ahis %Y op@énallly siedREeakYh rof RheR! |yl may be

?onaFIy Ssttltuted mﬁg %7 %P%&yﬁ and R7,,;

24F Rdn anethetmhbagliroenmty mmpqunds of fmdmphrldtwﬂabye édripydunds
og ﬁ%ﬁc oal 1<y [0027] In anot her enbodi ment, conpounds

7% e those conpounds havi ng formila IAin

which: L is selected f om nl CHZOCH2| 30 R4
is a fused or bri dged cy a?l /ot t han

bi cycl o[ 2, 2, 2] octyl o TC’t heptyl, which
may be optionally su sﬂk ed e or nDre
substituents sel ected frd/ halo - OR6, - SRG,

- OCOR6, -CN, - NR5COR6Ric 16R1d Rj

3a
(1A)
wherein:
L is selected from O, S, OCH,, CH,OCH, and SO,NHCHj,; and

R3, R3a and Ry, are independently selected from hydrogen, halogen, CF;,
OCF3, alkyl or alkoxyl.

[0025] In another embodiment, compounds of formula I are those compounds

having formula IA in which:

-15-



WD 2006/ 135795 PCT/ US2006/ 022576 - NR5S02R6, - CORG,
-CO2R6, -CO2H, - OCONR2R2a, - CONR2R2a, -NR5CO2RG6,

wo 30amRss79al kyl , al koxy, aryl, am no, heterocycPgl/Us2006/022576

10

15

20

25

30

heteroaryl, wherein the al kyl, alkoxy, aryl,

het t | yl. tl I

L I N SRR -
o | .

B e oo I PRl

i nventiLdsOare selected fromthe conpounds exenplified

inth | , , | , 11 d 100- 113.

10 [ 00%aier Bl Rt daibierhameotan i hidBhth orfplodnind

rel at eR,§bi [Q,Q‘:%Hétyf_:@ljbicﬁﬁl{@,@?ﬂ]ﬁép@ﬁ?b&ﬁ BPHhRBdn B! b
therapeutical |y effective anount of a conmpound of the
popsertlyisnhstiittedwith ano nemore subptifuenta kélgcted from halogen, OH, ORg,

' ' ] h tical t abl
cHEE bRkt blo B B S8tars e daa (<) oos01 11
anot helr ehpAl FERLIoafyE Present invention relates to

met hods of 15 inHibiting the activity of the enzyme .
11- bet a- hydr oxyst eroi d dehydrogenase type |

IO " e b, o FORAT et T b poun
t ReviaP eduEAIA ¥ whikgcti ve amount of a conpound of the

preseft 1nvention, alone, or optionally, in
conbi natis selecied from 0t OEH, endEBlIOCHYf t he present
i nvention and/ at | east on type of

: th .
t her ap&uty RCy ﬁtZ.:%]Q@yl[ FOIDPIQLA 2o be gy DR ubiRbrnay be
L'agti&{aﬁ?%ﬂﬁsﬁra%@%h%a %?h%&@&b%&m%ﬁ?ﬂ@&gd :8fn halogen, -OH,

reventt ng, Ibiting, or treatin e progression or

O0RBRE, -8R, A0S HSE sCNY -NR SRl FISR s SGRR GO R -@GO1 R, GO, H,
activity of the enzynme 11 -beta-hydroxysteroid .
OPBmsCOR b, TR G RMes e Rechik ! Skers, Agleenis

de

ERey L Bk FRley, WREre ARG, TR, BlldiB or bterooyely
t heaydpeyptibaalyl sybeftied twitheR g oy B, @hd 8 ;2 r conpound  of

the present |nyention, alagne i

: ) or, optionally, in )
combi n&eiosyelgatiel. g fean biewiplddmdogyl qrrbécxsﬁ%,@dﬂheptyl, which
. . . _
| BT o0 el 533 10 S KRG Bl g taogen
di-6H; deR§ -8RE OCARR(-GI 1 -INRWORaC INRiSQs RS -AOT;, - CORLECO,H,

11- bet a- hydr oxyst eroi d dehydr ogenase type | that can
beOBTN e cCONRRbs (18R COte, 155Kl lby s G LBrinhe

PSSR B0 O LIIE WS R0k LA Pty

t edgrRPEondlSubtituted Stifl Ry ®e,, Ry, pad Rog dhd nen a,
reti nopat hy, neuropathy, nephropathy, delayed wound
heal i n&ke #tepe epsErtencssisgndependantly edivd anexelepliad one,
myocardi al infarction, angina pectoris, peripheral
vascul ar -17 WD 2006/ 135795 PCT/ US2006/ 022576

dijgezse, Innin6thdt E@Bsdifleat) AbBpbhiR of ERARNAPAre RRRAE Lompounds
function, nyocardial ischem a,
having formula IA in which:
L is selected from O, OCH, and CH,OCHo;
R4 is a fused or bridged cycloalkyl, other than bicyclo[2,2,2]octyl or
bicyclo[2,2,1]heptyl, which may be optionally substituted with one or more

substituents selected from halogen, -OH, -ORg, -SRg, -OCORg, -CN, -NR5CORg,
-16 -



st
d

roke, Metabolic Syndrone, hypertension, obesity,
slipidema, hyperlipidema, hypertriglyceridem a,

whyensdted est erol ema, | ow HDL, high LDL, non-PREr/Uusme6/022576
i schemi a, infection, cancer, vascul ar restenosis,

R0ESTRL DRIt JUPHSRE JERiSAd SeeRRRL ! BEfcoR,

di ISTRRS SulkyTl kol BiiyE afiEnABeRedo3EIsTiol hepadysl, mmfe,m the alkyl,

gl

auconm, Theurmat 0i'd arthritis and osteoarthritis

[ 1RG8], atyh Ietrsodigordwisoetlyryhmay bheppenada sub SHEHFRBR, Rro

r lates to nmet hod for preventing, inhibiting, or

Latihg7t HE progressi on or onset of diabetes,

5 hy per gRY GeBich occBRb 1Y irfflepériden ﬁgﬁﬁﬂkﬁl orfyplenlkghnsi on,

cogni tive i mpai rrent, rheunat oi

arthritis, 10

osteoarthritis, glauconma and Metabolic Syndrone

US| ' T8 A, SO AT o tected

| BBHLE L b?{ﬁgomﬂﬁ ek ERALTERNh 1R SRRARSHIhES] Bamefié=L i vad 100-

anount

ol

of the pr

compound of the present invention, alone,
13.optionally, in conbination wi th another conpound
| east

0 s 3R ST AT

TRRHL IR s co ﬁs&f ErabOURATY effediRt ahR8nt &f atcoffgiobad of the

for preventi I nhi |t|ng, or treating the

p pmgmsmemom,ralm; opsfondlily met@abmam‘pwﬁb apfarmaceutically

admnistering tgo a manmal i a at| for exanple, a
anli e

h@%‘e?ﬁt lsﬁqaéreﬁr

I HReef gpre \?g‘?ﬂ i nhibition, or
hlaapt){fl%f ansatitea, ne ﬁxf:sfeﬁf:ﬁl'véﬁﬁlo%rfﬁlléfgs 1©fnefhods of

present "I nvention, alone, or,

15 0 @ﬁhlbmalg klye actinite Ofl‘(l’flb RAZNGN] lhbtbth-hadm(blﬁcmgbdqh@dmgerg@e tfoe 1
the present invention and/o | east one Z %atlent in
ofcOMpEFiAE etIIEstaihi0 2 Tl%%’@{lafr RARPEE 185 §%9P ?’HE’PX g
Do IRk ?tﬁe?&)eﬂ OGN ER of £ bahSGmidd TRl

for preven

iting, or treating the

p ﬁﬂ@hﬁﬁﬁ | dehepbr eptivabllyfin bypeingtigrwith anotbergonipoung of the present
adm nistering to a marrgal i an i}é)gtl ent, for exanple, a
C

h ummleaﬁn@ A at lpgst opcef

20

IFPSLRIHOEAPTETS 22F%hi bi ti on, or
ﬁg% . gt h?ar{o @ﬁ%g&ﬁlﬁ:ﬁ{ litfe ﬁx%e%@ iﬂv\éﬁtuﬁm}é%s 10 nRetB&d for

e present I’'nvention, al one,

0 rﬁréx%ﬁhg Vnhibitingpértidadihg dre pmgrlasmrmrrmset of| drq@@sm dr gisorders
t he present invention_and/or at t .one otggé o
fassqveatgbwh i aegaihy o BEGOSERS | K bSAIPRER R RB LR Eenase tp

pr

ec‘\}"g‘r t%issﬁ%tad}m%\ %ﬁ%x? £ J&Ia%&r?ﬁl aGe TP OEIAE, a2 human patient, in

ng, |ng e progreSS|on or

0 N&el 0P predB&fint ShHAIHRI, ioB tx'egmea’dzmher@bemaaﬁg effective amount of a
mammal i an ?atlent for exanp a hu Eg n th anoth
25 newtnslingo ﬁqe@mﬁm mﬁenﬁaOﬁml@il% PE)rPP“B’Pa 2 %@?ﬁ?a%?n with another

th

|n
th

Cgorﬂa%egmu of BlenosEhl FRLILR ABRYAL 108 of paEPGYE 0t thefapbili® agent.

one, or, optiona

o mat i maﬂa}ptela oRaRtAes ocdisqdem dssoofatddheitlpthesetitity of the
vent ion and/or at |east one other ti/{)e of g
enzype Utl rhctqa@ﬁhpxystel@dwmwnim hat can be prevented, inhibited,

E%%%e Oa%é(gr nlsggg tl} 0r§$e£181 Vgnt?(ﬂl ?lhﬂﬁg B byot flﬂl‘?ted to, diabetes,

30|n
di

6 a ne or preventing,

Hﬁ%&él&&&ua Qfnphir&BElubeke tiblerapes) Gistlis réxiktaice dnpetinadinemia,
sl'i pi dem a conpri Si ng
retinopathy, neuropathy, nephropathy, delayed wound healing, atherosclerosis, acute

coronary syndrome, myocardial infarction, angina pectoris, peripheral vascular
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adm nistering to a mamal i an patient, for exanple, a
human patient, in need of prevention, inhibition, or

woe@atset a therapeutically effective anount PET/ES2006/022576
conpound 5 of the present invention, alone, or,

PSR SIRLOZE) S0 S0GLLIEE COURSUDG 9
ofstioRE NMBEbEL S yadRIMe, h&ﬁ@%ﬁlmh JOLREB} '&%‘hpf%l%ﬁﬁ’éj hB&Hipidemia,

the present invention relates to a nethod
prhé’vemglmpndﬁmm bmqrdgblestﬁrolbmﬂmm G gy b@Letw @mdlac

gerten3| on cogg ? ng . admnisteri ng

fnnlaaﬁn FRECET SPSCBRARBIEOS H?H?FE?F“E&[P?‘EH ege?‘ﬁat“’e

5 neﬁgéage‘ 11%91 @gcﬁH&Qtdogﬁtwé pAihéR Iand eém&ﬂtﬁaakms&se HIV
therapéutically efféctive amount of a conpound t he
priesteate assoeeated lipodysttaphe, glwconmptheumtdmy arthritis and osteoarthntis.

; ﬁm ?E)In E}P\&Mﬂ{?{f‘ 61315 qgilgr%rg{ g%?lﬂ g}rvg{ny%gre ersetg grr]nethod for

t RRERABHE likhiBHRB! | .
plrbzsent % r%lshe}nt | g norrt%eéagl;%%}she ooggﬁg&ﬁ&éﬁ FQ A dgl?g% & rﬁyp @r&}ycemm,
| bty dislgnidemiaf lygattemsipr, hegriti cyingsainent, ohevnnseit aothntis

cognitive.i ai r rent 5 CO r|S|n adnlnlst
10 nﬁ%ﬁﬁﬂﬁt@ﬁ%& Pegipa fén AOF GABACHRE ?‘gfﬁ fﬁlg ©a

n |
F o S A
proes$eatmenh e érerapenticadlly @fifectiveramapt bHaedhyounidrof the present

OGPy R OP AT et coR RAJOR GF h gihes pompound of the present
t odi rent, the
oS ABBH B 0PIt ond G tpe O AAGARL B0

15 pr{e@34jt i niy stillndniotliet embodiatent, tigagresegt tnventiinoglaesso @metliod for
onset aof rheupatoid arthritis conprising

adWPYnlng r”PlHBlt%: ;¢ %ﬁﬂ&rheéﬁoga%srmr onﬁ@rof diakpigh.comprising
h Léﬁﬁirfm%ﬁh mafﬁmaﬂgﬁg I]‘?% nt %er ?ﬁﬂﬁﬂl@ R bl |t1 0{1]1 nell of
tr eat nent erapeutl a ectl ve anourit

C gnpention, oﬁhlbmnpdsmtihent Ia\tbﬂhpdmncalb‘yl éffeetlv@ﬁmount of a compound
optionally, in conmbination with another _conpound of
t 1 thiy RISt IVRRHGD, RlORS.F coRsionally, (i gembigaiions ik anetherecompound

20 Ofof ttﬁ@ﬁr@&%’t‘ ivEn@geior 2«1tr’ %Q)%é ]otﬂep t}%&?)% E}%Ee%p%gg 0 géerﬁﬁ nt,

t he present I nventi on re es to

priee3s)t i niy yeit sl bhdthér@mbedirhére ahe Peeséién@haigh e88EOM0 Hmnethod
onset of osteoparthritis coggqu sing adm nistering to a

némﬁvmnsmmng, pofreating Erog@smmhorpﬁat ofdiypergsigemia
" REfuPineRURYAOLLAR o | AR 9. f SBHITES oy e i

a co oUn
preséof pﬂeﬂéiﬁi@hj mmmtairg BtreddentaPthe@pakticrll bﬂ'ectwe amount of a
conmbi nation wi th anot her conpound 30 of t pr esent
25 i weswerahobiha prseniinyeation, aone, ot ﬁpﬁorta}llyelnofombmatmn with another
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present invention, alone, or, optionally, in

C (ﬂf@ilqmwe@hmmtmna n]@nh,e}r, optlonally, in combination with another compound

of the present invention and/or at least one other type of therapeutic agent.
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conmpound of the present invention and/or at |east one
ot her type of therapeutic agent. 5 [0043] In another

wendvedsitent , the present invention rel ates to BCTES1906022576
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for preventing, inhibiting, or treating the
ggﬁ?ﬂ?:fién?&e ernixbo%rﬁéntoﬁme %&%Q&qﬁ?enﬁgﬁp&?‘éé % met od for
in ent or exanp

fﬁi@%ﬂtlﬁg,tlhlﬁliitmgj & theadflg efe progressiait drashsetiaf hlld]ptdemila, ccimpnsmg
treatment a therapeutically effective anmount of a

csippigieng &7 2 nepALian eatientrfPe ArATNS, IR pagient, in need of
Lﬁt | glpal g ﬁ]‘tubit{bnchn@éa%éﬂt n[hgida]g{htll%glgs; %ﬁ%}ﬁ‘g@ %ﬁ&ﬂ%ﬁ' %Qoﬁlfpound

nvention an /or er t

thf th@ﬁfe@d?ﬁi Utvestid@g altine, orPbtl dNkily, GhlSombR@ddr withanother compound
ounds herein descri bed may have asymretri.c

eprssent Gpiypoemans/esrat lagst qneé%hﬂmtyne dharapsytic agent.

NG TR o e AT AT S
| SreVéhing KARBRirgNoit tb@tlﬂ% theRokretoPbeRREfAghértakioy comprising
active go such resolution of racenic forns

oerdrmmsteszyxgttm @ma@malwmp@bmtc@r pyaramlfa a/@l@qrawien@ in need of

mat eri.al s. tri.c isoners

doag bR, ARt bAAREL R s E Bty pppound
COMRO PREst eRafibh) %!jorre Heblidhall e c@in'bufébi@ﬂﬂ véthalab®er compound
i somers are cont errpl ated in the present invention. GCs
aoftthe presomd frsvegdomand/orat lesshenesotir typeeofdberprAvtia $8oT. t he

p n d bed ted
IORRE L, o SrotherShuRataet e bnSih S beaPR iRt @ % Bk Bt
Abdeyv&hink Bnnibiliea st ﬁ&ﬁﬁg@l’ié ogfeRG8bEoset dfcogaifitte &hpairment
geomstrlc isoneric forns of a structure are intended,
ummmg“@nstpEMg ¢o 8 tremwndfaematienty fog exABPIEY Igmdropatient, in

-SSR Praeaten oS erardaT s e iR STRo s et of
rﬁpoﬁﬁ%%@seﬁﬁnb&ﬁloﬁeﬁbﬁ@ R edi)tﬁh&l[? & cdrhBigatich with another

replaced wth a selection fromthe ndi cat ed
peanpaiad of I&aatprb%at dEsntpmand Hr at bm@nn otheatype af gﬁ?@eu@ agent.

A f@ﬂﬁﬁ "o gﬂ%a%h?f er‘s@?télpfgt t T,T}g g?q%?%téh‘%eu tulgg n%liltgss ’yo('c} mg%hod For
[ gx)ng%ﬁt{h%h inhibHL .80 ﬁ"Qa?tu%r’rhé ﬁ% gﬁatsﬁﬁh 3F Endeebf ﬁ@ﬁﬂatoﬁparthnus

"var | abl’e . occurs nore than
ot@mprii SiEE ad:rmamyemxgnemmaxmnahampau&m; farlexafipke, @ahuman patient, in

¢ O@pélpggnp s, %gq;yﬁlpttl%}, 1 él%lo%,;c]g‘:’%ﬁg%qlegﬁ %21? STt r ; elgrt %@Fave amount of a

0 T |
e

Wedthp@md dRahe priosent Saventiqr audormaieasttne otter kypelod therapeutic agent.

substituted with up roups, and Ra at

o} ence aP%thél'efFI@E‘tdé‘E}elPtmﬁ’@ é’é‘??&gtrfflV%tppég‘?Fﬁ pa mefhod for

aﬁ%‘v@ﬁtﬁﬂ\% thit 1n%\/o{£l ‘rﬁlgétp é’tﬁé’g‘m glog% >c/>H§ §§€sgtida§'tﬁﬁﬂ§ Somprising

c adrbinaéhingns ameatnbliimpaieat) fer axampiyndismah pa@sﬁmﬁp nedbof

a bond to_a substituent is shown t(l) toss a
c BrfYERiqn, iphikigon, or treatment a therapeutically effective amount of a compound

of the present invention, alone, or, optionally, in combination with another compound
of the present invention and/or at least one other type of therapeutic agent.
[0042] In another embodiment, the present invention relates to a method for

preventing, inhibiting, or treating the progression or onset of Metabolic Syndrome
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atons in a ring, then such substituent may be bonded
to any atomon the ring. Wiwen a substituent is listed

WwWOowR0ha8R793 ndi cati ng the atom via whi ch such subPST/U$20061022576
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is bonded to the rest of the conpound of a given

f th h
a“i%’g‘gﬁ‘ Sﬁigsaﬁlgﬁ& & Jﬁgfsﬁgﬁmﬁ%‘%ﬁ% ha 1%%% st | t ﬁtxrét in

aRdl oF preathtaidl Rhitafich, 1)9tf@ﬁfn’éhﬁ@t}bf@e@ﬂiﬂaﬂyleffeémefamount ofa
comnbi nat| ons result in stable compounds, [00481. Unl ess

o:ohmqmlé ef thediresantdgyention, alenenor,| optienraliy ]gwombmqi}qgwnh another

pl ayed  her ei
s g s RSP L ERGo oy RSt Rentc aeont.
Clodusy hyds &Q&ﬁé}%ﬁﬁmdﬁﬁaﬁ ahé prgent nmnﬁen £t 8Os method for
preferably 1 to 10 car bons, nore preferably 1 to 8

crrevanisg, inhibitfrg, nnirrmngcﬂnfaprngresmmom@smfrgkwcowwympmmg

ngﬁl?lé.} teq:%lg)yl S%Q@aﬂ%aﬁexﬁ%{ﬁrt}%gﬂl{ﬁl 4 lau.tﬁ%rfﬁe{tféh 11% n(-l:ed of
gﬁr%yén’uo?i ; htbitidn, BEESMeRe i tape@RANY effelRR¥ |amouﬁ!iﬁtaydompound

the vari ous branched chain isonmers thereof,
anitthe pmsent kmveasonvelﬂcmeagr, gnr@cmagmummbwn@p wiragpthgr compound
I:ofC thu greeéalnt ug\(,enf‘mf? gli?dsf eag{ %ﬁ 25 ﬁ%ﬂ ‘96}{1%{?3?“%0 agerﬁ.np le
aryl oxy, aryl (aryl) or dlaryl aryl al kyl
aryl al kyl oxy, al kenyl, cycloalkyl, 20 cycl oal kyl al kyl ,
cycl oal kyl al kyI oxy, am n®EFENIASGNS hydr oxyal kyl ,

a@‘/’é'ﬂoha Hﬁé’g} C};::lg?trq};{ gs,rc i o&< X@y E@‘%ete #g%ﬁ el géﬁtérs
a@é}nﬁbﬁﬁ)fdstd? kit re?c'iﬂirﬁ%ﬂt?d’rﬁ/éo’ntﬁhﬁg‘ bR BdR8netrically substituted atom

am no,” aryl carbonyl am no, nitro, cyano, thiol,
halap &k kgollated ini dpticalbyt doyiive onradémoic fahkgtl It b well [mmwg]n the art how

Unl ess ot heqaiqyse [ n i cate t.he t cl oal g
TS Ry et ot adbe eresstiton SV araR Htms Sy
' Eﬁtﬁ@%%&ﬁ%}{ﬁ@ﬂl?%cggeuﬁﬂlh% Mattialtl! %51‘15’ gditbtric isomers of olefins,

(cont al ni ng onds) cycli'c hydrocarbon
g Cedpdoubberibamids,i ang the ]1]0: &nraﬂsmgs present:ﬂmihﬂ: egmpomds desciibed

Dfﬁ

| Kyl I K bi c dt

Shipb kbl S R IS b RGeAl iy o
t fgnd %é?%l \‘;ﬁcg ﬁ&ﬁ%ﬁ@f&@c ohBaCEe tHQBl%sentfu‘i’JeﬁhBﬂ afelRscribed and
ring I C be fused to aromatic rings

amag}éﬁ dgdldtediad wmu&@reaufyd;qmam ocis separht@d es;)mryml foymppidl chiral,

I Cii S8k i Bt o~
Wﬁrilt 2&89&’8:'(&6553% ﬁ%@yré&%g@?w%g%%ﬁleng%mn ﬁrk?ecﬁffcally

gt oups e optionally substituted w
stl¢dtédient s such as hal ogen, al kyl, al koxy, hydroxy,

sy | 2 mo;\é's&g,‘gg;{ NG AR AT .
Mol Bee e aldkphed 2 ’?Em[gg«i ISR Bin o e

uen or a ess ot herw se

i ﬁ\ﬁﬂl@e&édégroup heotigednbiat thedesighdtehytbin'satorthal adenpl 1s @8 exceeded,
used herein by itself or as_part of another gr oug )
r ené that the sybstifition respltsip ataklscommauad, Yea g sybstituent is keto

(i.e., =0), then 2 hydrogens on the atom are replaced.

[0046] When any variable (e.g., R*) occurs more than one time in any constituent
or formula for a compound, its definition at each occurrence is independent of its

definition at every other occurrence. Thus, for example, if a group is shown to be

-20-



of 2 to 20 carbons, preferably 2 to 12 carbons, and
nore preferably 1 to 8 carbons in 10 the normal chain,

wonkiosh3i7ex ] ude one to si x doubl e bonds in the POY/I&L006/022576
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chai n, such as V|nyI 2- propenyl, 3-butenyl,

Sﬁuﬁgttitg{r%&:vmh 02 Bh eprs ny%ld i@&ﬁ%?}ﬂ%@y n?rl)l)hﬁé(ﬁ{%huﬁted with up to two

3R309b&15byg{nd 18-ap eairyturrdhed e eilacked 1ﬁd¢ﬁ¢d&ﬁﬁh3'yﬂom e definition of
dodecenyl, 4,8, 12-tetradecatrienyl, and the |ike, and

viR- cmlswrrﬁénaé@m phubptjtugnip sad/ oy vastebigs ere perpissiple only if such
sub t.ituents n, hal oal kyl, al kyl,

XS %}a“"gf ﬁeéult o &Eﬂllé CO’F’% , aryl, aryl al kyl,

cpookmal k?Whenad%dlﬂ, to El)édb@?tt{ent edhet@as Yoss a bond connecting two
cycl oheteroal kyl, al kanoyl am no, al kyl am do,

aatgine i doing themsusb substityent mey ke Gondad talany ajoryon Wesing. When a

roedentr a8l gt B RRE ol bS8 bonded

oMMt ofthe c@hfotd |of ad@$vahSBnulaSheh Budisubstiednt no zbé?oonded
refers to straight or branc

part of another Lg@
ctiaiany piat ipaish suttigen Ganbigaticnsiebpebstipicatsangdlor yariabies are

12 carhons .an ref.erab 8 carb th
Grtn s MR R Bl e A SR RER e
NEOAR] Chaiess oftiéeWisd $Sndicatdd, BRYEMh “loSreP BllyTYY Falkyl,” or “alk™ as
2-but'ynyl, 4-pentynyl, 3- pentynyl 2- hexyn [,

Bemplmyctylllqrelﬂaldmmr ymy:lu’t oﬁam@lmr gn;zip 1nq1uﬁ@moyln ytralght and branched

R Rfpertind CHthing 4 SN TN g0 ey

S}B&Q?etréﬁl f gd 8 W'alhoensl it Ehe‘ho%%alsﬁﬁﬁi khdheRtSeth a&ﬁ%r]{prop?rl

hal ogen, hal oal kyl’, kyl, al koxy alken

aisgbropylabyblckyty), mbcum,apdnwl heaty, mhenéﬂmpcmw imethylpentyl,

2 & o?gﬁ; %ﬁ?vﬂﬂ{ﬁg%dr 03132/ égeygkmﬁpéb cgq]e% the vancyl\ils) branched

a&ﬁﬁln? R6RRAMEARL A Gnd fHeliikB as %éﬁ"é@ suéﬁ"g@ B B8 6Rionally include 1 to
alkylthio, and/or any of the alkyl tituents set

odsulstitents, supl %milo \zﬁhewmmﬂdx‘y‘l By |Cd,ucp§ %Cﬁbeﬂlkmb dlkabn\ﬂ@yl

e P R el AR AT AP
A R e St Gl s

dhétem@la@ohﬁem@lﬁkﬂyhméro gnytalllpswa srybefyaligld alkstioe earylalkylthio,

t bond it hnent at
BlRasah. SRS AR s R O PSRE B Re el
gﬁﬁg{ﬂ F}{}gkoa yaﬂ}i}’o?ﬁ ups", respectively, and may

optl on ubstit ut as defined above for
E](l49hy| Ulailast dtﬂriﬁ;ﬂayhdlcat&d) thotbad]“ciidienlkdt as ¢thplogerklnérein
or, "hal 0" as use hereln ne or as part of another
9?1885 OF & RSO AGORRT SOPR& 8ﬁ?‘ﬂ@t€ rUR3FLANY unspitrate
l3 f
pleeRe g ???egﬂﬁlf%ﬁﬁ?%P R Sl RE o 3 rings

t h&lﬁcﬁﬂigﬁnoﬁﬂiqylchc alkyke bmbfd)teaikﬁe(bebmydbaihﬁ) amd ’aEyclpm‘lkyl
ORI TOBES 0 PP HOBmREaNe M GrasrBbrLL 19 teHmS,
r 'f(ﬁ'gnﬁ? Eﬁte Irﬁl% 2}8 %ﬂc}?ﬁay PeRxta & 1 BAP BldRYtic ﬂl&g LygldeEbed for

1-na
aryl, which includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

cyclooctyl, cyclodecyl and cyclododecyl, cyclohexenyl,
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2-naphthyl) and may optionally include 1 to 3
additional rings fused to a carbocyclic ring or a

whedoenswytlic ring (such as aryl, cycloal kyl, PCT/US2006/022576
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het eroaryl, or cycl oheteroal kyl rings for exanple /
, OO0OO0O20 NNM'/ NS/ OO, and may be
al |y substituted through avail abl e carbon at ons
2, or substitNgnts, for exanple hydr ogen,

| oal IkyI alky
axy,’ arkemyl , romg Zﬁé
trlfluoronethoxy aIkynyI cycl oal aIkyI -23 WO

2006/.135795 PCT/ US2006/ 022576 cycloheteroalkyl,

CYj tero y| al aryl, heteroaryl, arylal kyl,
ar , XY arylalkoxy, arylthio, arylazo,
he rylal h aryl al kenyl ,

heteroarylheterohryl het er oaryl oxy, hydroxy, nitro,
cy anogg{g1 no, substltuted am no_  wherein the am no

i ALY 8 gBpups l%ac}’ﬂ%etqppﬁéﬁl}ésu@ﬁﬂlﬁl@ﬁ veitlel g &yubstlmeyﬂs such as
PR Pt ORI, A2,

haﬂ@nmﬂamirtol;l omo, aayly hrtylafhahiihning lals@xd, altyd, i, thiol, and/or
al kyl - an1nocarbony|,

h ar bo aryl car bonyl ,
b%’ P%ﬁﬂ%ﬂ h%ﬂqbﬁﬁy@ﬁﬁﬁﬁﬂﬂﬂd ani nocar bonyl ,
Jf(?gl)iar b@ Lsogtﬁemﬁgeylk %Et% ,PEIX% )ﬁn% “éc? | eii:( Carﬁony%ﬂ%ﬁlﬁpas used

rbon am no, ary

alhyﬂeﬁulb)f myﬁ @k Part of ancanefl ol Rferay A BPP¥heheARHAR radicals
10 any of the alkyl substituents set out herein.

[ @é%@} 2Q)parbems, prarapily 2¢oil A ¢hbens dnd mnse pmfmblydvtms carbons in

a ﬂ‘eﬁ%{%ﬁggl erﬂégﬁﬂ%}{ 1gﬁ@d% ‘}6 Sb’éa?“bé‘? %ﬂ% gl-,,e malpcham such as
| Ridlyldesropenyl,B-biitbgyl, ?-B@t‘éﬁylaﬂf)}éﬁtenﬁr ?—!?Kﬂﬁkn%lof—h@?[e)ﬁkll 3-hexenyl,

groups linked to an oxygen atom

o thepirnyle 3iheatcasl ddiepten, 3@pt¢nylaa1muenm4 ée:qgh;dy&»@ndecenyl 4-

18990 g8, P3G o8 TR AR S

S witsstitutetewits 1 tMBﬁbstﬂ‘@dﬁ& BahBs, mnoﬁalgélwle AIRVE alkS¥ Rikenyl
as aIkyI arylalkyl hét er oar yI,

hé]ﬂ%? aquyl gr}ﬁz’g}.ky @Xi:&qa{ljﬁfé,taémgg,l Hdroxy, heteroaryl, cycloheteroalkyl

OB RSB oyt Gl 188 et i, andor

Th1€38@ftﬁbl ki1 $ubetifusSniEBat oﬂ?hérb'ﬁlt her substituted with a
carboxyllc acid and/or any of the Rl groups or
[0051] Unless otherwise indicated, the term “lower alkynyl” or “alkynyl” as used

]

herein by itself or as part of another group refers to straight or branched chain radicals
of 2 to 20 carbons, preferably 2 to 12 carbons and more preferably 2 to 8 carbons in
the normal chain, which include one triple bond in the normal chain, such as 2-
propynyl, 3-butynyl, 2-butynyl, 4-pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-
heptynyl, 3-heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-decynyl,3-undecynyl, 4-
dodecynyl, and the like, and which may be optionally substituted with 1 to 4
substituents, namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl, alkynyl, aryl,
arylalkyl, cycloalkyl, amino, heteroaryl, cycloheteroalkyl, hydroxy, alkanoylamino,
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20 substituents for RL as set out above. In addition,
the am no substituents nmaybe taken together with the

WORE6088EM at om t o which they are attached to fPRPCTUS2006/022576
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1- pyrrolidinyl 1- piperidinyl, 1-azepinyl,

[ amor hoI I.n
AplE?lﬁ%r(? , M%?%%W%PHW? 0, CP,W 1?%0\1 an@opﬁfcgler a,zélnﬁ/olr any of the
4a1R{ b hdd set bur Ric@gr azi nyl, 1-pyrrolidinyl, 1-
pi peridinyl, or 1-azepinyl, optlonally substi t ut ed

wWaoa2hl k)Whera lakdayk gr;oug$ Metﬂmp@ aboygl hgve sipgle bonds for attachment to
trlfluoro

| PRIFESOWE & (D CHEPRR BB A o i PR PRI s and

" oﬁbb&tlyb@rsubs@l%ﬁb&xé ddfired aB@ve%P“élMﬁd herein al one
or as part “of another group includes any of the above

a[008B] arwhéylalkeoyl goyps agrdefiped dhiowk end aldyyaylgm»qu @s defined
ag&%f re[ggosr%%}m%ee ?;lsnsg t%{%\%ﬁs %gl &mlg%l ci}ﬁle wg? qarbon atoms,

FHGX o %Mh&{ndﬂ% g? yad Qﬁ{yﬁyl@n@kr%ﬂﬁs”o fes Féctﬁ'@]&ft and may
0 not gr ou es any of "the above a
apptionatly basybssiticsd asgdaﬁtmpé albowlfed“allmnarl” relkenyl at om

-24 WD 2006/ 135795 PCJ/ US2006/ OZZ@Z \ q060
héfm.SAh t Hee ten nhalpgane op ryrs useq peTepAln
o?g@%fetsst hi¥-Be qﬁpm'irﬁe ﬁﬁ and RRR zﬂ:“wélpas CF3, with chlorine or
ered -nonocyclic or cyc ic heterocyclic ring
Wﬂmoﬂndbbﬁyﬂmmﬁﬁkﬂo or partially unsaturated and

whi ch consi sts of carbon ato an 2, 3, oy, 4.
i05Bbat JaEICF RIBgRIRTIYSSane rBy sl Mo gdhgein alone or as
| ..

o PR oF e tlrdro rebis simorocBBt s AAVEHE ARSA Mo@kontaining §
hed €0 egpehd i@ thé AgSporsioh (@eﬂ a$ phenybenzphthyt,inguding &naphthyl and
nit rogen and sul fur heteroatons ¥ %ﬁt ongﬁlé be I
oxieApRéyD) andanayapsppdcpelads i {3 ﬁ@ igmal zpes 4566 1  ogrpaeyelic
pe n

PERERY & ner B Slin LN SYD AU, FALRAR Sk RIRIBAU Gl
deﬁfggl bed herein may be substituted on carbon or on a
n| trogen 10 atomif the resulting conpound is stable.

ﬁb%@@énﬁqcally noted, a nitrogen in the heterocycle
nay optional | y_be quate nized. It is preferred that

he t ot rrber and 0 in the; \
het ogycl e e s 1° endt hese erpat onsNar g n
adj acept to o other '\Bl]'Ud?es ot herwi se ’

indicated, the Term"heteroaryl"™ as used herein al one
or 15 as part of another group refers to a 5- or 12-

aromatic prefe
netfoe ed—aro,rrator=e<r||ng,—vmjct(i s 1 ﬁ r 4 .
het ero ons’ such &6 \Ai trogem gen, or §u| , and

such rings fused to an aryl, cycl oal kyl, heteroaryl,
or cycloheteroalkyl ring (e.g. benzoth|ophenyl

dp! y! and |qplu S possjitheN oxrdes
he/er an groyp t|o ude 1jto
nts su ny of ;. supsta“t uent set ’
out above for al kyl. Exanples of het er oaryl groups
ncl
! ei:ndun(;ia?y ‘tt)e optionally substituted through available carbon atoms with 1, 2, or 3

substituents, for example, hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy,
haloalkoxy, alkenyl, trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkyl-alkyl,

Alsga ?another
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followng: NCOL- O- O , V' I \' NNN()-<J3, NTIN
N/ VI (Ny N "O/SNHN"'" v V\N-25 WD 2006/ 135795

wWEONbUSZ06/ 022576 N-N NN N-N N N=N S O N O p¢¥/usaede/022576
the l'ike. [0062] The term ™ heterocyclylal kyl” or

andr Rareaidl, oy @ BSHORISY A RAGP oG SRRt banec

amo;dexyanmk @dyltaﬂtbﬁylglhylﬂno 2rflait, A8feary) kgr H&E&ﬁ}y‘lélkéfﬁd
{ chain. [0063] The term "heteroary al kyl”
(S

fhstesrayh W&%H}ﬁtmwloeigéwmemﬁr%bme ammoaslbpianted amino

rs het er ga
o STREGh B8 R Tk 25T e Rt s AR o cgmof the
5 t otleen agl kyipelais Ii*nenﬁbﬁéd ﬁiﬁﬁe déAni B, "tbﬂo!3 %ﬁq@tﬁdﬂ afyitARA
ove. 0064] The term "cyano" as used herein, refers

EErQ fg@:@aﬁthlq@kxlo@s@}ymmﬂq, eleylcartionyl ar}d@rbmu alkyl-

066.
%ﬁfr‘%%”"%er BB E HRPisb et FEhodorFoup.
[ Qﬂ@?darb'ﬂﬁ@logim asRarbBhybLR %ﬁ@ﬂdaﬁﬂin&lﬁnﬁﬁ& %léﬁbgnylélﬁmo

¥ed herein to refer to thosé conpou
mﬂﬂéfi any, araléhléieaglaﬂqybr@gyls@fmh/ykamm@mgeﬂmmmmmbony1 and/or

10 Zafty b W) W RRRE RLE Cn The 1 sbues of 15

hyeoss] bei Uﬁl@s@@tﬁe@mmhﬁaﬁﬁtm@%@w&%y&y‘ 0%y y  “aryloxy”

irritation, allergic response, or other obl'em
@ﬁp@fﬁﬂ{aﬁ”oﬁ ermdmwédmmxaal@nwpt &5 It (ﬁ“eanoﬂmb E@up 1ncludes any of the

k t used herein,
SRS by A emppsitie da it Sxverariam: o
d PO0STRt | VEBIeS othéiesedh@iched GHe AMPHRGS A \e%ﬁ’{é)?é}%gthlal%ln alone or
parent conpound is nodified by making aci r
15 sa$ pat @f\amélcﬂr grcapanfgtsets aofinpthat mag bu sitsakityd withept abive

I
o RN L PR ThS oS e P eieil e e o

L e .
aéﬁfé?ﬂ]-éﬂﬁlkyls halpslk}/h bydrdeyaltyd, dbowyatityl, @n thioalkyi- l’IGh)ésd?substltuents
S aI t %e ?‘"Lutherr] %ubstituted with a carboxylic acid and/or any of the R groups or
20  substituents for R! as set out above. In addition, the amino substituents may be taken
together with the nitrogen atom to which they are attached to form 1-pyrrolidinyl, 1-
piperidinyl, 1-azepinyl, 4-morpholinyl, 4-thiamorpholinyl, 1-piperazinyl, 4-alkyl-1-
piperazinyl, 4-arylalkyl-1-piperazinyl, 4-diarylalkyl-1 -piperazinyl, 1-pyrrolidinyl, 1-
piperidinyl, or 1-azepinyl, optionally substituted with alkyl, alkoxy, alkylthio, halo,
25  trifluoromethyl, or hydroxy.
[0058] Unless otherwise indicated, the term “lower alkylthio,” “alkylthio,”
“arylthio,” or “aralkylthio” as employed herein alone or as part of another group
includes any of the above alkyl, aralkyl, or aryl groups linked to a sulfur atom.
[0059] Unless otherwise indicated, the term “lower alkylamino,” “alkylamino,”
30  “arylamino,” or “arylalkylamino” as employed herein alone or as part of another
group includes any of the above alkyl, aryl, or arylalkyl groups linked to a nitrogen

atom.
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qguat ernary ammoni um salts of the parent conpound
fornmed, for exanple, fromnon- toxic inorganic or

woe@e@ansv9aci ds. For exanpl e, such conventi onal PCT/US2006/022576
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non-toxic salts 25 include those derived from

PO AR R BRI T e TRHISOREE e i

aratehdva ts adxdaﬁ a&t&w-&d l.flflﬁéﬁlEHr&ﬂﬂioﬁocﬁﬁb 85bR YA Reerocyclic ring
acetic, propionic, succinic, G? ycol i ¢, stearic,
@n

| athigheis sagrated, o pattialy ensatirate dvxdsdmdmsxsts qfaamon atoms and 1,

gglhg'oclfré ﬁy&ﬁ%}ﬁqﬁﬁcﬁpendfgﬁg\%ﬁ%%fgﬁi@éyg lgr%tup con31st1ng of N, NH, O,
PGARA ssaﬁdﬁémaafz;ﬂaﬁy byt grolp @n wﬁfcﬁ%ﬁ emia%%@é §efined

fumaric, toluenesul fonic, nethanesulfonic, ethane
d |h§@r€fcaﬁ1ﬂ0cnngﬁ>4a Iﬁiséd tq & bertremaiing. Hmmtrhgen aﬂdesulﬁlﬂh)ﬁélbatoms

ep t abl salts present
i nvé’%l on Xé(% % fthgbs b4 Al FF %ﬁedéﬁﬁtﬁﬁﬁ?ﬂﬂ‘m
Wgt@p ot any Hd:t%aﬁmbé&sda%di’lrat&ﬁ heHich fE@lhI?St 1}1 a@t’ab@e c ¢ The
conventi onal chem cal nethods. Generally, suc

c Apterneyplicangsaigsaiped darsit mgy bh subsfituéel @ccabar oxtmgemtrogen

£€,Conmpou j i onmefri ¢ anmouynt
of Rt the BBy FOPBOHIGE sBblenafwer Aeilbi Bobr: mroda m he
0 Ih@téﬂic?clé edayptiondlly Berhtﬁte%ﬁéd" e isfrefeRed 4P w e the total number
genera ky nonaqueous nedi a |ike ether, ethy
epﬁgﬁ@d Jtewp inipameteroqyele eacetoi; then thes@heﬁerpat@fmralredot
sui tabl e salts are found in Rem ngton's 10
ﬁ%%%%@%ﬁ H§ ‘i ences, 17th ed., Mack Publishing

Coousaqy IEl@l%&Qﬁher%r—: 1ﬁ&§§ed Rh teﬁﬁeﬁetefola %ﬁég%&ék&%me or

whi ch i s hereby |ncorporated y referen
C émmﬂanotim goap rbfersdonve ot @2 inembered atamgticaitigd prefdrenbly, a 5-

I O RO
1@‘)@&1‘1 Qﬁy%érf’ of Q7] anfiNGct BA ﬁJQ&ﬂ‘draﬂgﬁ‘ylcg% @ Qr}éﬁegoaryl or

hereln i ncTudes phosphates, esters an
f eyoheluptdrgalkdaig (ag. bﬂeoﬂmophanyd im;dd}ygxymﬁnelﬁlde@pmalbmg oxides.

0 Tt BB i SResPiy Agiia Lin L Suitasyisgen s any of the
PEREREAR Setkdi? WhovieCol £19§1e E%léiﬂphe%%f i e%dag}rl%%upts Qnclude the

gener at e phosphat es, acet at es,

nésdieyiingir bonat es, benzoates, and the like. 20 [0072]
Various fornms of prodrugs are well_known in the art
and are described in: a) The Pragtide of Medicina

stry, Cam;lle G V\érauth et Ch. 31,
ad c Pr€ss,y 1996) SI gn Prodr ugs, edited
by  7Bunggaly dg TE sew\sr —r@)sss%<
Drug Design an Develop

Text book of
aard- Larson 25

and H. Bundgaard eds Ch 5 pp 113-191 (Harwood
NG Hydr ol |S|nDru

af\ < /._
I
A N

_\j/f\/“i/\ @ ’N\// »/ %
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Joachim M Mayer, (WIey-VCH 2003). Said references
are incorporated herein by reference. 30 [0073] In

w@est130my conpounds of the fornmula | are, subBerus296/022576
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25

to their preparation, preferably isolated and
pugiijed to gbhig n a ceupqgi tion gontaini ng gon-27 WO
t

2%?5795 COT/}SZOOG OZ?ZG anpuny) by weilght gqual
t r yreat t han 99% f,or pul g, | {cponmpgund &
(D{o S antiqy1 pure"/én ound 1):o"hi ch i\kth uwsed

or fornmul ated as describ¢d hereind. Such

"substantially pure" conpounds of the fornula | are

admslahebkd.enpl at ed herein as part of the present

invention, 5 [0074] Al stereoisoners of the conpounds

06 Tle. | e 5rin | FRIGREYSHAYE O BHPRRBTN acrused HoHGR H1oge o as
' ' b dsYieRHE®at Rk Tnkdd irough a
B o B e P Mot

CEntoat 6r kdteramynnio anfwkyd ahdion at ons i ncl udi ng any one

of the R _substituents and@pr‘%xhibit ol ynmor hiiﬁl.
A9NEBqu et yere dieprsemdeliar” dronaigroarylalkemyleds 'gsed' frein alone or
e .

o0 ST5bhs 2o YRS S AUBRLE el Lo ok aongh

utiatdni er h@eeaRIe®, anailian chanpilkylems, ot alkstyderecseicfinababove.
starting materials. Wen di astereoneric_ar

el0964] onditederpr (iyeRre sasaised hereiwareders 1 qdyN & be

S t ed.,by convent i onal a ,

SPBRE: ool RS bR pREHD B6iBs O R SORBRAS: | 1076
" [Bosb] e crRRawtiydesnd” as hadd iRrdh,eftdoah -OTBgisRpNt t O
indicate a 15 conpound that is sufficiently robust to

s[f067le iBwiphrdsefiphaymacaictlly acsepiplele” isferpnlpyadyherqin gmyefer to

. ' .and f | ati ' ffi,caci e
s 8ot gedieriAisam B0, f et Brped e WHREE Fitin e
t QopBBOBuNAARi G HRIZRRUN A8itatl DR Bbe nlddRtRPR A tERidsies of

effective amount" " is intended to include an anmount of
ahurnanheugahngfanithals prithouhexcessirerfokigiy,ditgaiéomn ellgrgic response, or

anpunt the conbipation of 20 canpounds i .
AR BAR b S B OB e RES COLh (oA O Bi5 e Brr i rato.
Cyuesat i Qi thredt FeharBfabénRallcestaBRsBltefERE Id d@ivafives of
inhibit | | beta-HSDL or effective to treat or prevent

ditsehsdesed compewrdd avhereis dwgiaatng dompeundiis el fied-spnaking acid or

Rt e e et E S P oo B M B e o
pﬁﬁﬁéeﬂ%,%ih&ai Br S MBBRA saiRof Hasic4e8duds @hciPisein@intd; Atkali or
t he di sease- 25 stgate fromoccurring in a manmal, in

parganicisals of avidin resithies peoiraslcaiboxplicatidsy andthetlike. {lhe

di sease-st aje but S hot t .been diagnposed as havin
Ry RS PO el the ok i SraP R St toa i A0y phe

' tqugt@fﬁﬁl'}péﬁgitﬁgﬁihf@%% BF tHeParen€LoBYORA bitfed, fforter)](gmple, from non-

di'sease-'s ., causing regression o .
diteeaf®rginit @ organic acids. For example, such conventional non-toxic salts

include those derived from inorganic acids such as hydrochloric, hydrobromic,
sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from organic
acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,

ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
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30, SYNTHESIS [0078] Compounds of fornula | of may be

prepared as shown in the following reaction schenes

w@nwedsses i ption thereof, as well as rel evant PCT/US2006/022576
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30

literature procedures that -28 WO 2006/ 135795

kil | ed th
Zﬁiﬂgﬁg%é%@reageh llq%}]%%g‘?%lgég zS%f Ig?ant%ﬂ’é}?n ic, éthane
reﬁmﬂfonmommﬁﬂethitﬁﬁ@aﬁ@fﬁefmceand in the working

les. SCHEMEI NN Rg HO ~I// N/~\J ~R3b Ph3P,
Dé&@) r DEAPPhermaenticgiaceeptatle salmfmapmsenmmwemormm be

?ntﬁgilée]dllﬁr%ftﬁ%%r?l %npounc{ L dﬂgg ins a b@@%ﬂ ac‘ééa)c n%.uety by
Brcobwﬁoﬁ:il&hm&daﬁm%dﬁ 0@31%&11@6 BeHBsalts S85KL ﬁé’gg‘age@by reacting the

rrethod for repari ng conpounds of fornula I
p 5 §'3‘19$e cgimmn@s Wwith aAtopdieeroetric amount of the

TR B TV B TUER L S e v
Otghﬁerralm’;‘tnbﬁﬁﬁleoxl&sﬁﬁwa 1iRe fher, Skl h@ehtd, R8I, Ao b¥olpan011%r

Formation of a conpound IB ¢an’be carried dut
a 2pttembile pre praferad. BistsoMouitable salsiangfound in Remington s

PHPRRYBRTSANLDS, 98 ERD KT PR SORILLATE s
b&418),bhe’aldll§@6s1fré vl dk Y Hérbmne&ﬁ AR Oleferdnc®t th a

chloride IV or a bromde V'int présence of an
a b7 @pr i afxéy prispounglfbdt cas be esivierted ar tivoad providtthsbiobidtive

K@é%n(t):a i q he cgnolgo a6 or%?u g )e1s grpro g w1t1111n t é:';'c%'\ﬁg alncll spirit of the

invention.
[0071] The term “prodrugs™ as employed herein includes phosphates, esters and
carbonates formed by reacting one or more hydroxyls of compounds of formula I with
alkyl, alkoxy, or aryl substituted acylating or phosphorylating agents employing
procedures known to those skilled in the art to generate phosphates, acetates,
pivalates, methylcarbonates, benzoates, and the like.
[0072] Various forms of prodrugs are well known in the art and are described in:

a) The Practice of Medicinal Chemistry, Camille G. Wermuth et al., Ch.
31, (Academic Press, 1996);

b) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, P. Krogsgaard-Larson
and H. Bundgaard, eds. Ch. 5, pp. 113-191 (Harwood Academic Publishers, 1991);
and

d) Hydrolysis in Drug and Prodrug Metabolism, Bernard Testa and
Joachim M. Mayer, (Wiley-VCH, 2003).

Said references are incorporated herein by reference.

[0073] In addition, compounds of the formula I are, subsequent to their

preparation, preferably isolated and purified to obtain a composition containing an
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XN (IWXC RaR1 RRLI---R3b (V) X Br base | N~N
1aSH R3 3 \ RIti R3a /'~ Rib > SR Rc Rd Pr 3b

woR@emRI5/ (VI) R3a Ria RL (1 C) o-N oxidati oPCRUR2006/022576
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30.

N}-R4 Ric RRd \~R3b R3 R3a (ID) -29 V\D2006/135795

F’%%%%%S%%%ﬁwﬁﬁ%bﬁ%%%’%% B9 & L5 SR
(5l &ﬁldqg'mﬁé%ﬂﬁﬁh&fusfe@ b FrAulated a@deﬁbrfﬁ%ﬁ@@@ﬁn Such
| nt erma at e can be obtained comercially

p‘f@baammlltywurﬂétdwd@undmﬁtm formple I are elss@p@ntemplata@l;lwrem as part
Fﬁl{]ﬁﬁ metthodstknovvn to one skilled in the art.
PIE IRV R @ npound 1 C can be 5 obtained from

atdﬁ‘”h]at I oAy &Ere%lsbﬂie%ﬁﬁ@éon\@ou%ﬁ br e Gh¥kRIt ifl@ntidh &6 a

bromde Vin the presence of an ugﬁtro priate base,
scartieraplatedgéither Teadngnareonin pbiEX substhetsdiyene form. The

8;‘%’%&?}"‘%@ ?&QS’@%@ %}(}),:\gjfﬁl 100 C%VVE%}@ ym&ﬁ?‘?e Pﬁers at any of the carbon

p I |
P BIERN ks SesaRShamins st Aot

r Eagsqtientlyn compdaunde néfoskiulal Iedn iexist ineenantiomerisy pd digstgreomeric

C ound 1 10, S I
~ dm /m?ﬁupgs th%rcgg ;I@I)c@sws Rlprlprégawatlon ca§4{1t1hze {racemates

enantiomers, or diastereomers as starting materials. When diastereomeric or
enantiomeric products are prepared, they can be separated by conventional methods
for example, chromatographic or fractional crystallization.

[0075] “Stable compound” and “stable structure™ are meant to indicate a
compound that is sufficiently robust to survive isolation to a useful degree of purity
from a reaction mixture, and formulation into an efficacious therapeutic agent. The
present invention is intended to embody stable compounds.

[0076] “Therapeutically effective amount” is intended to include an amount of a
compound of the present invention alone or an amount of the combination of
compounds claimed or an amount of a compound of the present invention in
combination with other active ingredients effective to inhibit 11beta-HSD1 or
effective to treat or prevent diseases or disorders associated with 11beta-HSDI.
[0077] As used herein, “treating” or “treatment” cover the treatment of a disease-
state in a mammal, particularly in a human, and include: (a) preventing the disease-
state from occurring in a mammal, in particular, when such mammal is predisposed to
the disease-state but has not yet been diagnosed as having it; (b) inhibiting the
disease-state, i.e., arresting it development; and/or (c) relieving the disease-state, i.e.,

causing regression of the disease state.

SYNTHESIS
[0078] Compounds of formula I of may be prepared as shown in the following

reaction schemes and description thereof, as well as relevant literature procedures that
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la\~/ SCzCl ia\h%I\~S111 / R Rlb tr (VIII) ~\ H\ 4
\/ Y base Rb RRd Rc Ri d RRc' 3 R3a (VIl) (IE)

WO 2®813578% henme |11 describes a nmethod for prepe€T/NHR006/022576

10

15

compounds of fornula IE (a subset of conpounds of

o8y e e bR RN B S EaFRp R ekl SldRSafes th these

kBWMInk H}I)ﬁelaﬁhérélhﬁft@a%ﬂ@n e Wtk RigEXamplaat hods known to
one skilled in the art. Formation of a conpound | E can

be achieved fromthe reaction of a conmpound of

formula VII with an am ne&ﬂ[#]?%lthe presence of an
appropri ate base such as id DI EA or ot her

reagents known to skilled in the art to provide a
conmpound 1E. ZOASLQI 1Q06/ 135795 PCT/ US2006/ 022576

SCHEI\/EIVNN”‘N— iaCH Z NR4d R ~\ ~
5 | \J R3b RIX )Rl'ﬁbbpf’\’g'?%%\"mﬁ?c | 3RiBa Rlc i d
1c E:\@ (1F)®% Z%s Br, I, O or F [OOSaﬁ\%\hema I
s a nethod for pr eparl ng con‘pound’s >\R4

IF ( «subse{—ﬁf—eom?etmds—of—f—ornm—a—r p =) ol \R
3b

i nt®F rre‘H# ate Il ca /”6‘( obt ai ned 5 commercial | y,

pr epareed by ot H} the /literature or by Rs  Raa
ot her met hods kn Qbon%’)%kl Ib)/ed;el n the art. (s
Formation of a c | F'¢an be achi eved from

treat ment of a post as"sa umsalt of a phenol Il and a

0‘69?] OIrs 81991 FURSbLS Sﬁod %@ﬁ%ﬁ%g%&&})b&%cﬁ%fif&nﬁfla IB (a

e presence 0
eétﬁ)‘é&kﬁ‘@omb@ﬁfﬁﬁ loflfothela DO lmp]!ién)bl lonermediase Kivan bk bbained

Cgounrl)rlnlerr::?algfegr%;;rgg b}(l -lrlieettl{o?irs] (leczgcr)v?flrll in the literature or by other methods
known to one skilled in the art. Formation of a compound IB can be carried out from
a phenol I and an alcohol I using triphenylphosphine and DEAD or DIAD,
commonly known as Mitsunobu Reaction. Alternatively, compound IB can be
obtained from alkylation of a phenol IT with a chloride IV or a bromide V in the

presence of an appropriate base, such as cesium carbonate, potassium carbonate,

sodium carbonate or DIEA.

SCHEME 11
N——N
{(IVyX=Ct R1a R1
/\(k\Ran (V)X =Br / base \es

2/ N—N
\A/ T R1b\[7\\/\ﬂ\ / %&

Ry \

(Vi)

oxidation
e et e
\
1c R1d R3b

R3a
(i)
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10 1984, 40, 1433-1456). Alternatively, a conpound IF
can be obtained froma SNAr reaction of a phenol 11

wa@paea3dpdno-, chloro- or fluoro-substituted PCT/US2006/022576
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i nternedi ate IX (Z is Br, Cl or F) in the presence of

JoREn CSFRuRanBRaREs A a BisndRE APeEhL P Syt 1€ and
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can be carried out under a conventional procedure or

Ti5e clmieed commmoaalb'v\pmpamé hy nmthods;@mzmnvthe rlnwaf(urmrm gther
~R4 R-~% OH ~~ Cu t ) a
RPERTTRoRyD o e PRIeR e A iprRRL of HOrRRGURH KA B2
R%b“fégg@'%o@ %}?:D R%l df d @hﬁ)p%igo@lglqzjv%%hX? @1%61{1& ?V 3Pa b§cﬁ*mee W in the
Ve 20106 b1 abAHwoiRETd LS2OMEH 82 &FTEN c@ﬂb@ﬁﬁ? OSBBi}éﬁe Sybsequent
descrl bes an alternative nethod.for [

BIRRRE AGOmOgR CaHIFaR ZPRIGSAS Ou iR es mCPBA,
f 8&% It%luexgés EIHQ k»efa HelenBdieats Fllﬂ.i (R ahé‘cf;%}z,b@%,nﬂ% 5773-

aci Pcan onner0|a 'y, prepare

8787 &8 bk bthenreagerithienown toematskilled du theyrtgirbeidesetdroptsmd 1D.
known to one skilled in the art. Formation of a 5
conpound | F can be obtained froma copper

acetate-pronoted aryl et hgb}ﬁi’iﬁﬁﬁfi S
N—N
[ s,
|
s
N——-N

Rya R R a

! \/\1 S0,Cl ? Ra R ,\ R1\V/ >\R4
R’—jl iT/ v ir/
* Ké\ g k \ J Ra

base

H,N

vy _ (IE)

[0081] Scheme IIT describes a method for preparing compounds of formula IE (a
subset of compounds of formula I). An arylsulfonyl chloride intermediate VII can be
obtained commercially, prepared by methods known in the literature or by other
methods known to one skilled in the art. Formation of a compound IE can be
achieved from the reaction of a compound of formula VII with an amine VIII in the
presence of an appropriate base such as pyridine, DIEA or other reagents known to

one skilled in the art to provide a compound 1E.
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using a phenol 11 and aryl boronic acid X or a phenol
X'l and an aryl boronic acid XI (Tetrahedron Lett.,
wa2®s/1339% 2937-2940). SCHEME VI H N / Z NHMERUS2006/022576
RAC2H or H'/ 1I~I( PG-L N NH2NH2 PG IIL N (XV) PG-L
ti NO R3bi I iJ RD %é%y,\l"\ R4000I / base
R3R3R3aR3R3a3R3a ( H IV)(XVI)(XVll) Z:
or Br POCl3 PG Ly N-R4 renove prot ectl Li

N Qr Ph;SPCI 21Et3N R%\Oup (PG if nece&d ax/y oR3
(xv111) XI

tOVRtal %% A ﬁg\Rsb
10 (1A 4] henme VI descrl greﬁho

for ®Y epéi ng co unds3aof formula IA (a éfubset of Raa
conpoungs of forml rxl) A fluoro-, chloro- or (p
brormpyrl di ne int ergeldélatFe X'l can be obtained
commerci al |y, pref)are BY met hods known in the

| jobg2jat UrsghQhe TWMeRtiBEY 2 ARIHAA ST Ikemoﬁ]gto@n@bmdskoﬂ fbmnhla IF (a
i h the art. An appropriate protecting group 15

neupsétef gemgotmis of fereruhebi &t phep] intqrmegiatodd wpn be OhtaIPBé

gr oup or et her ctin r
5 BLouReSlaf Bl pAm A A LI BB o g st
CW&%&%@EHM& 2. [BorMbtibh b50écapdnad MBSk BE hdltehed from
out at an elevated tenperature to provide an
i mz&imm:bfat]gmt@slsl‘dm wadtydfatihenoldd andha branee-rasdodar-wibxjityted
th an
1ntermed1ate I)Ei (Z'is Br or I) in the presence of copper powder or salt at elevated
temperature, commonly known as the Ullmann Coupling Reaction (Tetrahedron,
10 1984, 40, 1433-1456). Alternatively, a compound IF can be obtained from a SyAr
reaction of a phenol II and a bromo-, chloro- or fluoro-substituted intermediate IX(Z
is Br, Cl or F) in the presence of a base such as potassium hydride, sodium hydride,
cesium carbonate, potassium carbonate at elevated temperature. Both Ullmann
Coupling and SyAr reactions can be carried out under a conventional procedure or

15  done in a microwave reactor.

SCHEME V
(HO),B Ra
r\ OH \)\ Cu(OAc)y, base
Rig— 1~ \ Ria
/ Ryg
m
N""N
R4 a >\R4
‘\/\/ B(OH)2 \ Cu(OAg)y, base | Ryg—™ j/
Rig—
\/ R R1d R3
Ric
oxan (IF)

(xn
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using an appropriate set of am de coupling reagents
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reactor. Alternatively, formation of
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ar o PR v Pﬂs Ria RETACENERES |~ e\/\“\3b

\ | orSOhePE:; | toVNRanI NH2NH2 N /v RRSb %le3a

“/1/\J R3b Rlb ° //\JJ( R3\)2 Rd R3 R33 Rldff;éRl%a
3a Rtc Ric (XX) (XX XXII) ZF CI or Br H
NN R
Schemes | to V ' 1a /j/ Rq
/\/\Rah
R1(:
(1A)

[0084] Scheme VI describes a method for preparing compounds of formula IA (a
subset of compounds of formula I). A fluoro-, chloro- or bromopyridine intermediate
XTI can be obtained commercially, prepared by methods known in the literature or
by other methods known to one skilled in the art. An appropriate protecting group
(PG) may be used for intermediate XIII (for example, a TBS group or ether as a
protecting group for an alcohol) for better reaction compatibility. Reaction of a
compound of formula XIIT with hydrazine was carried out at an elevated temperature
to provide an intermediate XIV. Acylation of an intermediate XIV with an acid XV
using an appropriate set of amide coupling reagents such NMM/isobutylchloformate,
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RACO2H or Rla R1 HV Rla R1 -N (XV) r\~/yL N O POCI 3L
NRg Rlb "//\ R'VIR R3b orPh3PCl 2/ Et 3N Rm "/\ RSaR3b

WOROOTH5795 base R 3 3a Rid R3 Rac 1d or HOAc RIBCT/KNV10P6/022576
(XXI11) (1A [00851 Schene VI describes an

agbg?)gégﬁe?r ?Qa %ta rﬁ%&’%?& %rg ?l}l%ﬁg&)ci%;ég %XP%Fndefsgrﬁ{ﬂéLl@"
ClSpene-Veplag, ﬂgEM@B%@&ﬁéﬂ,fMﬂ@& PO YEAQ8s/ DR dkarfde intermediate

br om)p%rl dine internmedi ate XX can be obtai ned
cBMikr

ltetnatjvely, pdydraaiflenV Heveh ba preprredvippm thetrh@ction ofa

literat or her nmet.hads .kn one._ ski |l

it of e B g o RedRuSg RV IR PRERRRES of & agpfopriae
5 R SUANAIDIBNOMPTIE AaF oA onT T, Ab@lzORAlBe XTI can be

through the reactions described in Scherres [to V or by

otchevedniohotiis r¢anbvm of XVehwith PEXG1h htcah dlevatdddemperature.
acti.on und of | a | wth dr qzi

wEamafigh of L o GeBomt s 3y At st ed Yom 3 bliiagne

@eée’%@ Bf"?déhé‘ﬁﬁd% el@@éfé@fehﬁ)@ra@&re Afhet MRE TRGhRhEonal

Wwth an acid XV using an appropriate set of am de
cpmpédur@or a magews e sacor. NMdrhgoleli, ﬁcbmiaholﬁ of hBdetriazolopyridine

10 @%@ﬁll @8 bg g&pg&ﬁi&e et %ngo%%%@:; lﬂbl)k{}gﬁlzala the,prgsence ofa
Behse sRAAANEZA o XS(M( Mh@%neﬂqué fbr Shels ﬁﬁ%r az%%’tazlf Hi®rotecting

i nternedl at e ternatlv

cgnup,bépm@p,araa&efremmddwtbom aa:otnponndabf fa;nnmlnxpﬁﬁiﬂ t@lﬁrowde an

formula XXII _and an acid chloride in the. pr

ofrtesmediaier Xb¥ (19 mopnetesting Sroyp BFERP]SF anepon tﬂnﬁz?rt BT

0 f

FemsrE s PG Wb gy e SSRGs RERERYGL S Wy and
15 tsomdnal WH). BRdemativeln, @mpbudddwhérezZo POny aisditabde fuhctional

can al so be_achieved 15 from XXIlI in the presence of

a&@tlpscﬁuﬁ}é ?%Bthlan Bl dhetiley maypberbeconesriedite hepulafersiula 1A via
ALY u
CHRLSRSHRNE) AR F ST AR 83 & qonprcd rige
Cafictiths @@iﬁrﬁb%@@h S etemmek 1 @0 Varblyiother efethods ﬂdloWh &dﬂone skilled in the
Ph3PCl12 in the presence of a base such as TEA or by
ottfker nmet hods known to one skilled in the art. -34 WD
2006/ 135795 PCT/ US2006/ 022576 SCHEME VII|I R Z Rlal/Zz

20 ORla/ 13\ Nbase I Y I\ Nreduction QZN\ ~\ v
R3b 02N~ /\J ~~:~J R3b SCHEME VII
) z R1a R1a NHNH,
1\E%N SchemesitoV R j/ NHZNHg R j/ \
~~Rap 1 \ / \/\R:ib B \ / \/ Ran
R/3 3a / Rqd Ry Raa / Ryd Rs "Rz
(Xx) (Xxn XXy
Z=F,Cl,orBr
N_Ry
Ve
R4COzH or Ria o \ﬂ/ R1a
xVv) \A/ _pocy \(k
Ryg—1~ \R Rig— 2
R4COCI / base \/ / \R/33 * or Phspc'zlEtaN \/ Ryg R{ \R3a *
Ric or HOAc
(xvi) oodn) {IA)

[0085] Scheme VII describes an alternative method for preparing compounds of

formula IA (a subset of compounds of formula I). A fluoro-, chloro- or
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R b Rlc IR3\ 3a Rb Rlc R3 R3a ZFor C Z=For C
(XXIV) (XXV) (XXVI) Rla RLZRaRLZNHINH | I'lO.

w@2®R6Aa3RS I\ \ N/Y NNHZNHZ W O | (| J HZNe¢T/U82006/022576

10

15

R3b-- ~1 . JRBb R33a/ RBR3a/\ Rb 1c Rlb 1c /

(Rgg??'g?p St g eliale K el be ohialfer, cbimgialng Brobareiby mpethods

N k@ 3n bhe IfEeradire or bRBbther B8HBANAdwWn thonB sB@Me@Yin the art. The L;
Ph3PCl 2/ Et3N //\ 1c R~3a R3b (XVI) 1b or HOAc Rlb

(&P 116X if gomwrosishefimctional guep dhdt bes farmneteoediato X XT
P rtﬁl%ﬁgﬂrl]g-% rgé)crtriggsu ﬁ%ﬁgg%% i&l%)&ﬁuﬁrl_n% Ltgr% gr sgtggre éet%f)ds known to one

conpo or

4-ski1le@ i fHetali 10 RAZER LoD EdhhySIuRB dif B rfrute kX1 g@glnlgﬁrazine was

obt ai ned commerci ally, prepared by nethod wn I n
t Ivarriedjougatanplevatad thipperatves toohidd an kntenvrediate KX&1. Acylation of

il.led in.t rt., An S reacti on of conmpound XXV
e iStndcih Al i) ViR r eI ehe! wossaRling
XRdhgefits sheENMMASMaE 1o RrRASCEB UENHAB cﬁ%‘tﬁgpreagenta described
carbonate or potassi'um carbonate provi des conpaun
XV TherRdetiei af Peptiden$ yntleesis' (ByrinignV exdapp At BodaneanMiklos,

S A0 R AL SRR R o Lo oM

L8 AR AP o

ackVkmele presenct ofa agprbdprivte basepacings DAV TBAL Formation of

? 3&?%—%%%%&%% (itgf)cce:tlnq lbg glclg:ie\?ecéll fgorg ?}?e r?egc%ilolijlrgf r)lil}t(IrIII Evv?th POCI; at
an elevated temperature. Formation of 1,2,4-triazolopyridine IA can also be achieved
from XXTIT in the presence of acetic acid at an elevated temperature, either under a
conventional procedure or a microwave reactor. Alternatively, formation of 1,2,4-
triazolopyridine IA can be achieved from the reaction of XXIII with Phs;PCl, in the

- presence of a base such as TEA or by other methods known to one skilled in the art.
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hypophosphorous (N. Kornblum Org. Syn. 111 1955,
295-297). Alternatively, 15 conmpound XXVIII1 can be

Wo@bioaissges from reaction of compound XXVI1 w t hr@TrUg1006/022576

10

15

nitrite in DMV (M Doyle, et al. J Og. Chen. 1977,
42, 3494-3497). Reaction I

2-chl or opyri di ne conpoundQ%MF‘Mh hydr azi ne can be
carriag, oukt at an elzevated tenpergfure to provide an

interms XXI ¥o | ation of an Thigr jate -35
WO 2006 135795, PCT/ s Y06/ 022576 T th an aci_dedsfon
usi meNa roprl at e/ XetRof ani de, Xi ng AéfﬁgRé‘nt s

such RM\/!|§obutyI cmaolﬁaermate EDACR Feor® other
reagents deserfded in "The Practice oi=Reptide

Synt heskw/) (Spring-denlag, 2"d Ed. Bodetmzy, M Kkl os,
1993) provides a hydrazi de | nt er medl ate XXX
AItQ{natR;veI y§ a hydrazig ca be 5 prepared from NHN

the rea ! conpoun r Ia X),nggHan&a
chl or| de rkf"EA f | n\appr_apr_l_.at
Sus Forrm V\Qn 0 \/ B304 /\/\Rab

tri akel op&?rl d| ne | G can bres achi eVed fromthe rRe Rhcorﬁa Raa
of XXX m#rdacitPOC13 at an el exatee tenperature.

Formati otxxf 1,2, 4-triazol opyexanne |G can al SO bgxx)
achieved from XXX in the presence of acetic acid at

an el evated tenperature, N h& under a 10 N
conv &b Aal pr*br\? ur e Imi crowave reackQr .Ri '7 \

Al ternavi vel y, \ﬂﬁ\‘ﬁ 1, 2, 4roctsr i azol 0 W @\R"
can be achi eved Deact |—0‘n_0‘f—x‘70¢vm h 2R
in t fECprerence /f kA Bas\ésasuch " EPCRERN of by/o herRE;l\R3a *
met hodsknown to ‘one skilled inrt®fs art. [R0'087] An
appropriate protectiggyggroup (PG may be used fag t he

(I:?I @&%Fﬂn d SS and /\&Eyf{elsj%gels %;ngelt o %)lrdI g}?@grf‘lr?g;ggégqglig ngf]égaula IG
R@Psubgé’off 5§1ds ot %}Hmlld pn %eﬁ (Huop %6 A chﬁoqgmﬁ'ﬁgenzene

schenes et ter reacti

p rs¢recdiatg XA Vgan be ﬁ)bﬁﬁtﬁ:ﬂ&ﬁinm&aallﬁ Q)ré;ﬁi’@él\%étﬁods known in the
p¥OV|de the desired _ conpound. For nore protecting

g 1 logher Firghads ﬂf@PWé‘h@nﬁf gilledhiaj the B MO DNAT gesstion of
€] t
SO SUE f

CivBirdsait NS bale sudhi dslcéé,lﬁﬁl c{am&ﬂe oTBSta§QﬁEB%H%§at@fpr&H8es
present |nvent|on possess activity as inhibitors of

tﬁfénmgdr?éxﬂ echionpd REseyETPeP bi ehneteiupd M@éhaamebetapheved

r be used, 25 in th ment of
d| S eaﬂgdlloggl{saglg ﬁ a?n%{m)(’ o pevler it Wﬁ?%?@ﬁ“@f%ﬂt%ﬂon or other
detywi BgRds & thy PitertufChiptbiide aMiife frﬁf&rﬂe&ﬁtebxk'\?‘if‘ Rimoval of
11 -beta-hydroxysteroid dehydrogenase type |, the

c HRFIOEIeRD mcomp@upd ESEViI canbe achlc»rcdrﬁxyn pﬁaﬁr@na@ﬂ oonipeund
ed.to inhibjt dulate ocortlc
© R St onpRtiagls 1 frosMor R s § Btfowed by

CRypdpE&BoRfus (N. Komblum, Org. Syn. Tl 1955, 295- 297). Alternatively,
compound XXVIII can be obtained from reaction of compound XXVII with butyl

nitrite in DMF (M. Doyle, et al. J. Org. Chem. 1977, 42, 3494-3497). Reaction of 2-
ﬂuorp- or 2-chloropyridine compound XXVIII with hydrazine can be carried out at an

clevated temperature to provide an intermediate XXIX. Acylation of an intermediate
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cortisol production. 30 [0089] Accordingly, the
conpounds of the present invention can be adm ni stered

wo eoorasiTed s, preferably humans, for the treat neet/Usf00&022576
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variety of conditions and disorders, including, but

"L b 38 AR S A B BEEH BT il ¢Sl P0 Phgbtlf such
diNMdY mebupidhlotirataey BEXCHOB o1 oﬂmbﬁfeegm.qaﬁbed in "The
C %E |ca ions _associated with di abetes, macrovascul ar

e g P%@e%@éﬁ%& SaripgMerlapaB e Eds Bodanszy, Miklos, 1993)

i C ndr
%’éﬁﬁﬁaﬁéﬂeﬁ%ﬁ?@% BT PR B AL
mptepdicd fronCRseApidn ol ¥ comboinid &ﬁbhﬁMﬁ & i?@&n& ?g?acg’d chloride XVI
conpounds of the present invention may be use

pHEVE REGSRRSS qfr@ﬁlaﬁpﬂopﬁ@te bese suchas DIGA od Tmet]ﬁamatlon of 1,2,4-

h d t ol
r EREE RS B cllBR AR LTS s e on Wi POBL at an
n eleﬁﬁts(&tdmperaﬂ@déh IFORAtBA ofde) @)ﬁ%jz @gﬁ%&q(‘i éa‘ﬁgﬂso be achieved

at herosclerosis and its seque ae te coronar
S@ﬁmw mr@@ms@ca IOf acmtla facidi apan ele&a{tg&l tmnmtme[ d:lﬁher under a

p &{‘%ngo ah vas ul ar di.sease, nternl‘F _

catt BT aBAb? Hﬁ?fOWé}é? feaqlor-f & Wlﬁ%vﬁly,rfg@éaé&oauoéll 2,4-
 sohotgpgeicing 1lcin b/BLARR ForP iR A Rn JPABK WHESHRPCI, in the
obesity, dislipidema, hyperlipidem

hyrg@éfrrtcp ok Passrsudte as EEAhy mrodkem lneesfiozls Ghewh 3o ohOili¥dlin the art.
gg%7f non- cardlac i schem a, _infection, cancer,
v ar

ALURRRSASPOfRSHRE 8Pt (PS) maﬁ@eméﬁb@éﬂ@rca)mm@nds
dﬁlﬁﬁ@i‘sﬁnct dnﬁl Q‘Og’bss 6 aﬁrpﬁc%g rﬁrl% f é%i IgERFaé %2]3, RZc, de, R;

denenti a, boné ease

I RghoﬂyosRﬁ dﬁsh% Ighmhbt) rdescaibed IlrnfhleaBB@d s&h@’més R B80S reaclion
such Egmatmd arthritis and osteoarthritis.

§ Protas{iRg gEte: Hipresspin eanobareoved togerevide Hreedesired

'dSb
3t éﬁ%fsu%daﬁgr %Iro%eeperétecﬂ]% growﬁ gx%ﬁlﬁg gr}\%%%%f%on&%or tl_aLe_:ﬂH:ﬁmoval see
EfRfotecti’e Gstupbin @@ntcsS;&ﬂ&hs” 1Gredne24t al. 20bhB- Wiley and Sons Inc.,
m%y nati ons [0091] The present invention includes

fnits scope pharmaceutical conpositions
conprising, as an active ingredient, a therapeutically
effective anount of at |east one of the conpounds of
formula I, al one WFILITIESMANDatOMBIMATIGNS
cg naﬁ tlcal carrier or diluent. Optionally,

outntd

Ug% the present invention can 25 be used

aﬂO@@ﬂ | he QHB Bitds QR M r#r LRt RSE l%thon oggeg? gﬁngﬂté( aétuméﬁntors of

i nventi on, conbi Ion w

tthe c@mﬂ i lcbei@-hycﬂlbsi'sterel(ﬂdahym gaiMsé %‘p@@eiﬂdcth@&%% By be used
gﬁ@fnaceutlcally active material. [0092] The

yrofdisgages é@S@ﬁtatqdiwlélni H@ﬁaﬂwylrdaerstemd @gwdrqganase

n a I OX
R T e
atohgrousds dfaht prebdir iraRatb fag@RFEEbIY PR Ierp1bfRdkH Sihibit or

treatment of the aforenentioned
modulate glucocorticoid production, thereby interrupting or modulating cortisone or

cortisol production.
[0089] Accordingly, the compounds of the present invention can be administered
to mammals, preferably humans, for the treatment of a variety of conditions and

disorders, including, but not limited to, treating, preventing, or slowing the
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di sorders including: anti-diabetic agents,
anti - hyperglycem c agents, anti- hyperinsulinemc

wW@o@nt13379ant i - ret i nopat hi ¢ agents, anti - neur opBEtTU82006/022576

10

15

20

25

30

agent s, anti -37 WD 2006/ 135795 PCT/ US2006/ 022576
!g}rej? %‘lrﬂc ggatﬁﬁgelatg Cfn%:ﬁg J:r%{ré)stcﬁlﬁr @&ﬁnﬁgcﬁtions

en3|ve a
%Eéc‘lﬁ&?ﬁrith Vii-AFRB 1Bacrévtstulsh cfdnh;ﬂicd@éﬁschsﬁ@:ﬁﬂécﬁwﬂh diabetes,
anti-dyl sipidemc a ents, anti-hyperlipidenc agents,
amdlowplelmt dipagisgse bt Syadremesindaiscpmponent conditions,

dﬁﬁe reh ﬁ)&( a']ﬁ%i{ gl grgae?ﬂlglgmnl]t %]e%a F)]%lser 85 'ﬂp{gﬁ Eldé bge%1?9§d]ﬁ1§t the

& SURPPREGA Ml entifE R Ye Q@é’tﬁﬁl‘iﬂr&@nﬁﬂ@, Rblgbiting, or treating
cognition pronoting agents and anti-inflamyatory

adjebrtes, hm@sqenﬁmnmaegd slﬁm@amtolamnee amuulmafssa%@tqec

L. t h t
TR E%RutBhmt FrioRefBR RCPEOR: Febhret S TR 18hing
afiRdBESerodiy i f@s séqﬁ&ﬁé {deutel o@ﬁﬁla@ﬁsﬁ@fﬂé ﬂiyo@zﬁ&lal infarction,
conprising insulin; glucagon-1like peptldes 10

S&ﬂgﬁ@mﬁlctﬂmea@r@h@tahmbdgsdlswb,gnﬁgrrgp@hclﬁ@dlcatlon) abnormal heart

g beqr}gl}gglﬁ}: % al _%Loq(e gq/{?gab%%gyn%?ﬁnwﬂi%}gmn obesity,

r ﬁ@l"i’lﬂhérﬁiadﬁypeﬂﬁﬁﬁérﬁﬂanh}‘fﬁrtng Sriiif @S peltBbIEQEIBIdtia, low HDL,
phenf or m n,”"buf'or m n; "al phaZ- ant agoni'sts and

i mighl 4241, lnnmsardlam 1aé\gmnaz afestiang eayicer shesnlay eestagopigdiagereatitis,

'sg%ﬁ e%%%%iv% i i B R bl Hont i deputp, bore

ﬁé eﬁ@z@so&e@ce&h @d”ﬁﬁbﬂﬁ}ng LORBS anEinGhinh s Qiseases,
pi ogl | tazo e, troglitazone,” rosiglitazone; PPAR ganma
gmhmsuhmnamﬁamemmaa@omr@t@pupPAR al pha/ garma dual

a&%ahbstlsM?té%q %\/nagﬂ' bl L1 %gee;gg‘ d%%%fae@a%eiw J. 4m.

r [ It RX
B

GEm%:ZES’:?MﬂaKRPg@%?ZO(]lGLODZ@S; fatty acid oxi datl on 20
i nhibitors: clonoxir, etonoxir; a-glucosidase

i nhibitors: precose, acarbose, mglitol, emglitate,
vaglib %Rﬁ 5,637, cam glibose, ML-73,945;

bgfa aggﬁ}bsl RL 35135, BRL 37344, Ro 16-8714, |1C
Dfio94] ClThdkfesedBinyddtonGoolndedAxiftiid Gs scope pharmaceutical

phosphodi esterase i nhibitors, both cAMP and

S FOBRORAIqNS comprsinges anactppingtrgions, Fliarp%lﬁ’t"é@%% %%%’Q amount
pr

LT Al BRI R i i iy,
oghdrgntédiRal @ltieagdilueranCpgionilbt somBANdR 66 tHIbésent invention can

i nsulin signaling agonists, insulin mumetics, PTP1B

| R schabpns, in coPERDEIDD WiktRathan ComprAZRAY e Invention, or in

gI ue e [

S8 g%gﬁ%h %ﬁan g ag{l}mselt 6’(8&2&6%1’%&&%?&%11’[@5@ ;@% 05} @t dfhbetic agent or
nbﬁ@iFﬂhﬁmﬂﬁﬁﬂdhﬂ&M&bmmkxm1MAG 994; glucose transport

stinmul ati ng agents: BM 130795; gl ucose synt hase ki nasge
300093hi bi Thereompiounds eiithe AreseitdeventyngRY de cupbuisd 3 coppbination
gal.

T TN T

other suitable therapeutic agents useful in the treatment of the aforementioned

disorders including: anti-diabetic agents, anti-hyperglycemic agents, anti-
hyperinsulinemic agents, anti-retinopathic agents, anti-neuropathic agents, anti-
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(disclosed in U S. Patent No. 5,594,016),
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darglitazone (CP-86325, Pfizer, isaglitazone

e L

(¥peRaaietigknts] 00Hesitihicnaly, entPRARpRIRIG garMEtbgdkipidemic
agoni sts include AR-H039242 5 (AstralZeneca), .
a.giernssa@mhxp@ﬂax@em@|ag@6mprl-hmﬂ2@glyqqu@mmagveﬁemtx- as

s, those. di scl osed rakam et al ., * "
iRl e R Bl RORT ar nrep R i
Ploletihg b it Bppet A fuippadsemhtRaeaiir enifinpihg acBitARoghiEbA
ar?d ePFf%Rgé garr?rlljale;t Ef fp\gctS oft PPARrgI phgpAégtalgvati g%blgn )
Aprooroting agents ahdvastialbBhngwidry agengsr of  Zucker Fatty

~» Di,iabetes 47,. 1841-1847 (1998 and. WO 01/ 21602
(TS <cFade Sf%élafa]b%%h%?@etfcr?@sv%E?ra%ss&l RaREh R ot the
r@c_frﬁ%cﬁﬁﬁ?of BEREQY ANV HOSA R TuRSnSifin DM linduli8841Bgs: LysPro
whi ch conpounds designated as preferred are pre%erred

f msulirs entadaddormulpessionuisinabihelial gledzoardikeguniidiss

| sp include. th di scl osed. j 00/ 595 . .
T RREI TR I A e —
VR SR, L19BiRick 0 AR (L HEbIr B RIS meglitinide
[ BigasjidSuietfbtnsinDptRe fomtin divfomsn; alphalemmtagaristy andtisudazolines:

i tagliptan, vi]dagliptan, and d | . [0099]. ..
%iaw?a%b%&ei?%é‘ ley Qe a B ot SaRETn Biriicehi B insulin

. i 59 . ! s
e S e e R VAT O s
1ghasrolifinbdiknes eiglitazpx) pidglit:Eoneyitoghitagbng rerglgarpak) RRAR-
(ER7ae 2 on NRCBBAR (IR aBP e e ARG ERL Y] KRR L T2
( %ﬁ'mfohslz; /d@)é:ﬁﬁh&lj%epti%@—% (b@@@?ﬁftﬂ%?%& ucRb M- EORbtide-1 (GLP-

\
(Daitc t or K- 716155 25 ( GSK/fHuman Cenofre
St) eoeee) aganthtsExldnsk reddct¢LaIDBETY) RXROE06R}s: TDXHep1, MCC-555,

anti -di abetic ag a a ' onbi nat.i on

kO brbkrsa B 2ns s kiRt b P e Er oL etosia

D- cRi-r Ol . . - i . g S

ORS00 B L L AR R

t bgidhuts) wglbose, Mk 2ReB2r@ndglitane, MBE-73)94 3 btiaragenists: BRL

including those 30 disclosed in WO 99/ 43663. [700104

ERAH) BRL6T7344i RaBPS 1 H0CH DT hbrTIng 1 G dhtIA 667114440 10;

C A i .t 18 ST

DL b, oGBS N g B0 gt
386,398; amylin antagonists: pramlintide, AC-137; lipoxygenase inhibitors:
masoprocal; somatostatin analogs: BM-23014, seglitide, octreotide; glucagon
antagonists: BAY 276-9955; insulin signaling agonists, insulin mimetics, PTP1B
inhibitors: 1-783281, TER17411, TER17529; gluconeogenesis inhibitors: GP3034;
somatostatin analogs and antagonists; antilipolytic agents: nicotinic acid, acipimox,
WAG 994; glucose transport stimulating agents: BM-130795; glucose synthase kinase
inhibitors: lithium chloride, CT98014, CT98023; and galanin receptor agonists.
[0094] Other suitable thiazolidinediones include Mitsubishi’s MCC-555

(disclosed in U.S. Patent No. 5,594,016), Glaxo-Wellcome’s GL-262570, englitazone
-38 -



-39 WO 2006/ 135795 PCT/ US2006/ 022576 reduct ase
i nhi bitors, squal ene synthetase inhibitors, fibric

w@eiod/ 185593 vat i ves, ACAT inhibitors, |ipoxygeneSEUS2006/022576

10

15

20

25

30

i nhibitors, chol esterol absorption inhibitors, ileal

NEelig7, e‘%@ﬁgﬁ P an q%ret(%g 46305 AL S %Mz?&&{jﬁh‘?f&n, JTT-
éﬁ&@ﬂP@i FZ‘FSE@I%M aqafcﬁy, RP I DI70R (S Ankyb VLR NN-0844 (Dr.

29414 i zer 5 and/or nicotinic acid and

d@ddv/a{N)«esYMéﬂ% am%@@sﬂ@é&] MTP i nhi bitors which may

I el p LR fi G aB Rl et QR 1020242
:@m@/zz&%a 1L 39w -409544 W é‘ﬁbome‘} KRE2P77Kyokinert), entvell as

. 760, 246, U.S. Patent . 827,875, U.S. Patent
Nbose dischsad b Burakpnilet &, ° Adﬁ@@l hmhn Bewpitzen Agts Aga Coligand

ol Gy wiaoTE PRI AAT FOT 0 ko b TR0k bR Gpar

f g&hf% aEffedt _REPPAR ét@ﬁahﬁn an Q\Hh@hﬁil idoaieieslkdsin Liver of
as disclosed in U Pat ent ) 983, 14 | ovast ati n,

(Z@kemliﬂttyrﬁatﬁ’nalahews dﬂebsélda}rﬁgdl(h%&%), @mi WQ‘&V%@H the disclosure

U.S.,.Pat ent No. ravastatin,, and rel

R B o LY LAty SRD RV oRfis RESR LB merein,

Ay BieR cédfouris g Séﬁa@éd &b préffied 81edrERmd® fGAUIPRLBHS, as

di scl osed in U Pat ent Nos. 4,448,784 and 4, 450, 171.

cuonee] HI\/ISu1t6m¢\almhwllJmttagmlstmﬁsdam0bl® hse dkﬁcmgd i5eWO 00/59506,
ed herein inclyde, but are not limted to,

f%l?}aéfl&fif’??gewsssér QUdEEiY U s, Patent No. 5,354, 772:
Cﬁgb‘gaSt %hit e 381 9bsahiBREM ihdluddr-30953neMziNOWAY-123783, and

530 an 5,177,080; atorvastatin, as di'sclosed in
UthecEamﬁmimNé@ 01127688, 893, 5, 273, 995 5, 385, 929 and

ORIt 2 AR TO AYDIIS 61 SSRRIAAR, ihiagy wiaskgten, and

5(}% %@%‘) vi sastatin (Shionogi-Astral/Zeneca

( ) as disclosed in U S. Patent No. 5, 260, 440.

[ @0%9)7] Rutthide aridsdiedadtage idribitorsagendesthasedisclosed in WO

pr avast atin, lovastatin, sinvastatin, atorvastatin,
@Patin, cerivastatin, atavastatin, and ZD 4522.

[ﬁ#@#@@] SR Rk Yl iR MGl e tazo,

ofPH/KisBa1). a I | ncI ude fenofibrate, genfibrozil,

clofi brate, bezafibrate, Cci prof| brate cli nof| brate

H)&lt)He Fieaplas o6 BlSaEon- HkePIREatldG e MBLAR 22oRigts elude
a SCla%a ﬂ%ﬁ Tia. l)sﬁNa%leriﬁatr ; élggé%ﬁl%pdwl@iegwom@Eﬁnoﬁ—

g “pr
Sﬁwlﬁﬁst) IRIDSS ,(REEHNpash) CSONESI0PT @Dhilvhi/Semboes) GRKH7 16165
DEAE- Sephadex (Sechol ex(r), Policexide as well as

| (GO Fhmnan (@ﬂmﬁesqmw@r@@)i Exendiai4 @CsBASH50 (an

TR L AR S8 ASF P R gtk iRt wie
| Sérhpomb afMbe ﬁﬂ\fb‘hﬁbﬂ i@ édyet /n3AS.chiroiabsiiol.

am nocycl odextrin (Tanabe Seiyoku), Ajinonoto AJ-814
( §00103he Sidtablgantiviechemiciggents include, but are not limited to, those

described in the Physician’s Desk Reference and NHE inhibitors, including those
disclosed in WO 99/43663.

[00104] Examples of suitable lipid lowering agents for use in combination with the

N oN

compounds of the present invention include one or more MTP inhibitors, HMG CoA
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WD 2006/ 135795 PCT/ US2006/ 022576 el i nam de
(Sum tono), Sandoz 58-035, Anerican Cyanam d

W@Re0g1¥57082 and CL- 283,546 (disubstituted ureBCT/US2006/022576
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derivatlves) nicotinic acid, acipinmox, acifran,

ﬁ@% eg?lflbf?,@t ﬁ%ﬁ?‘%‘% We&‘ é? ?r\ﬁ/g Ito\}'ggﬁﬂrfc a@xnd derivatives, ACAT

d1|n§£b|1t@fse postyBetdsSinhRsitoes) thdlesterbl Z5RrRd3, 1n1511b&t)1@[1m@11 Wa'/bile
am ne poI y(dial |yl di met hyl ammoni um 5 chl ori de) and

| apid prdEAnsRaTteR idebitirs @pmhttqrh of L. BL reegpiasactiyyty, bile acid
4,027,009, h
asbe@ﬁ?sgrant[soﬁlfgeg ertgllﬁag e Wnrﬂggt%fnt 1%%\/\%59(2 tgerdll 5 iﬂl\ﬁ r(i’fqgsr)),

eatﬁ?!/&)fﬁébtin!b&@@ﬂid@éﬂv@ﬁthhé}ewe or nore conpounds of
formula | include those disclosed in Drugs th

F[ﬂﬂmﬂii 2 MTB intebitqrg 9dEh, ma(ypbpagnpipm as dewr@e;z\@bqve 1nclude those

hi.bi t t t

SRSy St o8BIy Kok SIAIER L0 e o
hgm 275 "U.s NP4t 08, 5860846, Eﬁ\tShPﬁ@ﬁCNQVSD&’mSXSShE@ rFakent No.
Ir’el). (1998), 137(15 77-85: "The phar macol ogi cal

ph,885,083, @hd RCE: Burgir No. 5,96R4¢@1 ACAT i nhi bitor with

ol | Vi sel ct e
pﬁ)ﬂﬁﬁ@s AR TR GO et bt fBEE v Bl Sy ST a5
nGAM A With8nd bﬂﬁ@fe%ﬁi&@unds@ﬁ‘ f8@ht1h I incfd @ Gﬁ@fakt@tm and related
Ca I ovasc. Drug Rev , , 16-30; "RP 73163:
acdrpamnds, Iaaldﬁselols&i Bl Ili)‘o‘l Eatblfm Nyl %%Wlﬂmﬁa@a tekenplAend
[ nh| bi t or

| Elgte s &F %sclo&gd gldj %l ]A hI,Z?D#YE%BSpravastatm and related
pt%ﬁb&inﬁ"sﬁcﬂ%&l@ﬁbs%ﬁﬁnm Pa'ﬂ%h@@do' RirAEID T sAffhastatin, and related

ant-atherosclerotic activities in experinental
apompdsitls, ardiebsedin US. PatEnli Nox: 6$)48 7I&éfafld: Hd50RdbePther HMG

, Hol i nfred A
NE&AaIﬁé\ft‘gaSpélflﬁ%g Wé]ih%gg# gﬁ@;@plgge Blplllgﬁhlé(?e, bppgee not limited
Sﬁ{f ;'ﬂu%’%aﬁfh dsbBsed inARATPAGtINY 55079, ca‘?ﬁfbﬁﬁ!ﬂiﬂ %%jcjhsclosed in

erodsclerotic agents”, Siiskovic et al
MELS. FabemtriNos (51,@@54530 ah(dfﬁ),1772@34l 2%rvastatihj 4sidisslasedin U.S. Patent

%ac%@eéﬂf@i oS el and S0 FIERG A NisBPsapipes

Aﬁﬁs‘qz_ et @K ? 04)?" ﬁ%r&licﬂd%b&j in UK FPB@B{ R8. 8611,94d; Wisastatin

| tor chol esterol acyl’transferase
( Mﬁog%stra%neda((ﬁﬁeﬁﬂ@)‘ asalisbrsed s UFS. Patest Noud,2eD,440.

DL By bhareaalate e SR N i inth B
?g%?g{?gaﬁhpﬂu@s&tm%ﬁ%ﬁt&égg&%as&ﬁgrﬁbfd gpn$H3, or TS 962

arnaceutica 00110] The

hy@olo8pi dEis Ebrigeid derhybieesanhiah reybleaimployefl it Bbmbination with
receptor activity, _such as MD- 700 (Tai sho
Pﬁa? ARBSTR fasapounds of fogmula A dnqludedenofibratey gemfirpzi, clofprate,

gg%‘l]f% i s }' ﬁﬁteor:hr?éﬁbtrﬁp | &4GH0] ﬂ?egkn leL)OIh Q{?cpfepitécp&énspounds,

or use’l conbl nati on e conpoun

Ofas tikelobdiviany. SOPateth &3 78886] fehbibraeinid aem)iprozil- b@ing\/\D
2006/ 135795 PCT/ US2006/ 022576 { 00112] ExarrF esag?i
s erafenseds bile acif spaiestEinte sueh 4 8 eﬁ%{?ﬁéﬁ&ﬂf@% 130 B AE-

% pfiI fex (§echolex Policexide®), as well as lipostabil (Rhone-Poulenc), Eisai E-
5050 (an N-substituted ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphosphorylcholine (SPC, Roche),
aminocyclodextrin (Tanabe Seiyoku), Ajinomoto AJ-814 (azulene derivative),
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conbi nation with the conpounds of the invention
i ncl ude conpounds as disclosed in Drugs of the

WO-a10611857924, 425-430 (1999). [00113] The |i poXBOENszes/022576
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i nhi bItOI‘S vvh| ch may be enpl oyed |n combi nation with

1§ﬂ§ll poxy nase gj%%? g%ﬁ%%ﬁr&%’? ncI 4 Yapgmid CL-277,082 and CL-

b g3 6 ddizabseituted m‘éﬂﬁbr\i@%wes'ﬂ)smdbt%ﬁk Q@i@da d;ﬁm\é@ acifran, neomycin,
97/ 12615, 15-LO_inhjibitors, di scl ose

9P‘&@Eli’sahth@ﬁ%ﬁ:a?fﬁl@né@ly(daﬁly&nsfbybm) Idnrlmvgalsﬁmmdlsclosed

a hi di scl osed ob et al

Rﬁt enua%nct) nll\ﬂ)of1 ? i%&%&%ﬁy S RRL Bgﬁ]é"ﬁ tw onium
r adbborids) wid f@nﬁld@l @bh ¥s 8i8t186dd M @7, 8 iR N6 48P80, and other
i nhi bitor lacking significant 10 anti oxi dant

l@s@ﬂtsrc@@'r chabpstarol lgwemhgagentsol ogy (1997) 120,

][8‘91“]9%. oTpE AT ARG Er Whictrimits s Busd, ook aton with one or
ot o L SRR 3y 5Pt 4,51
arl QQ%Wsmb@y Tr@g@GAé" ifipibitors €1i101 t ordffentitd mrthmptehentlon and
e TR MRS S B LN ARG [y SR F
ml(fsxé%f?f? ggéi) T19%9q3|7§13977a ﬁﬁr' ‘Wn;l@é)??@éncﬁ\éggogﬁg%ﬂoﬁle of FCE 27677: a

( @ogel, @Aifonlabﬁq)ramthjpotem;wpohmﬂanm detimity cediated by selectwe

TR sty e ga@%}"&ijﬁ?ﬁfﬁ A 1@51?9%%}% lipoprotein”, Ghiselli,
t Gigkaflo CORVAZ. BRug REL!(YSIH) a]ﬁd(ﬁﬁlg%@” dﬁ%%s‘?‘% bioavailable

et hacryni ¢ acid trlcrynafen I"or t hal'i
f @H@' nyé-diphend ohidniale AGAPrathibiforts Siith, aitet el Bicorg. Med.

;gﬁ)aagééggagl@g(gug@ggggb?wg oS 20 (%8, tr
Ffﬁ(ﬂﬁﬁ&éﬂuc ah® %ﬁgﬁﬁdscleﬁﬁ%la@ itibs in & Eﬁﬂgﬁﬁf almmals”, Krause et
azopril, delapril, pentopri qui napri ram pri’l,

|a§ |Eq14tpr(s] }{uffédlf)3 Robet ptlor HoHnIgalg (Mnrmﬁsd e, Igﬂamma’uon
t b t ET t
AR R 93 e §x&te1§a%’er g%éfﬂ%iﬁa?éh la; “ACAT
n
oo At QS s B Syl B PR o
d (kﬁﬂ%sléa) % \Mg ‘OOHiDILGB B acy? &mumdledtereh@magmar@&s@e (ACAT)

%R%ﬂh]l bi t vasope }sl ase i nhibitors (r
N olester n@18 IagcﬁntS( 3 © IigfhRigierspiulic Aqs 1nh1b1t0r with lipid-
0 SRR b @Yidy. HARstidM b ?cé?@o%&%ﬂ@ol%ﬁ%l&%@mg{ ACAT). 7.

swtable anti1’-obesity agents for use in co
mnﬂehelbpmentatfmeucmksf substttintedelmnyl-N’mMentl on incl ude a

g |d r ﬁr 1 an a onlst or _inverse agonist,
0881? @W m&@%‘ﬂil € 1%{1°qu Byrosholgsipiglengie activity”, Stout

S @f eﬁt CRiRriRD ‘é)rg QB ren r%g) 8("62 g»?b € i FlioBh g’fglsho

thyroid recepto or "an anorectic agent.
[ma&]cemah@mmm)d receptor 1 antagonists and inverse

ag@ﬁh Bl 1 ¥ polip i ugatiamet oq FERBYAT of dbredepro aciviy,
r | rm%g\g]rjl:% Og@e}%g&gﬂ&éézgﬁgg%é tﬁ% 19 er%ﬁgz K55 HEY).

( f01a1]) - Aventpls)of sMEH36dholéshbrabsomfien ilFsieord f&%@ﬁ?d
in D L. Hertzog, Expert in. Ther. Patents 2004, 14,
combination with the compounds of the invention include ezetimibe (Zetla )
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1435-1452. [00117] The beta 3 adrenergic agonists
whi ch may be optionally enployed in 5 conbination

worik/1suapounds of the present invention incl URET/BIDEFT22576

10

15

20

25

30

(Takeda/ Dai ni ppon), L750355 (I\/lerck) or CP331648

il BL et oSt R e el SighStor 5 s for use in

S, cHihbinhdtn withilSe und8Bfihe iRt 98 theldelc 98@3%?% s disclosed in
L750, 355, and CP331648 bei ng preferred.

Eiétng‘b@fsthgfutuqugééeﬁr%ﬁ#ﬁ(b(li?%)s whi ch may be optional ly

oBEAF e RS REHE Mooy T h b Ree Ao Ah Combination with
( Ak 6yﬂﬁy}e cdﬂlﬂdﬁn% bi ﬁ}ﬁﬁsﬂ%ﬂﬁ’deoiﬁeflﬁ&{}?gnasé ?1% %} 1n;ﬁb€ftors,

serotonin (an opoam ne reupt
noucl st tenzinhidadvle dmfwaheesom dieriadedyin 8V I0GK1Qd1 5, r15 LO inhibitors, as

2.%% e O b B lnRs o declrhaoN i dsend 15-10

i -

t hny rabbds W@hfﬂdﬁglﬂy bdb(&lvedlﬁ'ﬁiq:tmglgenalsﬁ mhlbﬁ]tay labhng 51gmﬁcant
optjonglly enplgyed in_conbination wt

ar
© Rt o s hroners nein - HhermRrelagi 4 150 688t1a06, and Cormicell

S A Vst e RIS AMBRIORS R FHAGH Hingebfr Pscutr
V\aneas@hﬁmnﬁﬂslefmﬁdmu&amBlgﬁ, PIpoapplli-z@t i ons bei ng

ferred, [00121 he anorectl c agent which may be
5%4@ | Grampipyyutitnblc aibypRItansive aggnthios sRpiaembingtion with

n%%ﬂﬁs bR 1111\;23?1 ﬁmﬂ%%@%@%&%@ﬁg b ockers, tCﬁlcmm

ﬁgfés Hﬁq
phenterm ne, propanol am ne, ~or nazl

dekameheloalsrs €L bek ragd D‘F@f)@ lelg2 diltijAdeh] Zejaphall elﬁlfedlpme amlodipine
conpounds that, can be used in conbination wth

c@ﬁ% BikelEadh), diprstics . gy dderathiazides hydr@ﬁﬂpwﬂn@mée mmethlamde
BB RIHA ke FR REAR R} 80RO e,

N@B}yﬂhlazﬁﬂ@ Genitbiagide cetiihcryniditi@ 2Rrymafas t:hl@rtﬁﬁhdﬁnﬁeﬁmﬁgmﬂe
urocortin mnetics, CRF antagonists, and CRF bi ndi n

prgtselivdne; bu@etamﬂ@tmsmemr@c@ml@mée smlumpk@}onﬁh e pnhibitors

b d
33§%6f971b%|?%aé on vﬁ%ﬁqﬁﬁ 5%0 g-i’R e%BP]{ﬁarogm%Pﬁ %B%}Fl?{él
b b,
i ) S S .1 i

s @NREpIEs feawlojartam Hh@iaﬁgn,a@bﬁtt@) ERrécegtomenenists (e.g.,

agﬁ%{sgn f'n? atrsgr?[?xg H% rrpoutnl g ntg%pﬁgtglétﬁos 5%12 359 and

i 1BY081266Y) Duat Ewder aﬂtugorﬁit% g%oﬁlp@ﬁﬂd@ discsedRNEREE/D1389),
rivasti gm ne, aI antam ne, nenmanti ne, tacri ne,

megwtral @n@m@ptlwg ENEP hmhibiters wesopeprédaselinphititrys (ALNEP-ACE
inhibitors) (e.g., omapatrilat and gemopatrilat), and nitrates.

[00115] Examples of suitable anti-obesity agents for use in combination with the
compounds of the present invention include a cannabinoid receptor 1 antagonist or
inverse agonist, a beta 3 adrenergic agonist, a lipase inhibitor, a serotonin (and
dopamine) reuptake inhibitor, a thyroid receptor beta drug, and/or an anorectic agent.
[00116] Cannabinoid receptor 1 antagonists and inverse agonists which may be

optionally employed in combination with compounds of the present invention include
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5 physostigm ne. [00125] Exanples of suitable
anti-inflanmatory agents for use in conbination wth

wao b@easatpounds of the present invention incl udeCT/b81006/022576
are not limted to, prednisone, acetam nophen,

aspj rj i NE, Loy 1 of ihdopet hacin
caisbhfbant SEY G, Rt ngae! SR ne Seo ik ol Mioss4
a @Iatld) Halth@ReABEKEE in DUL Nt Ex éyﬁ&'. TH&@Fatents 2004, 14,
i nterferon al pha, prednisolone, nethyl predni sol one,

del@deididzone, flucati sone, betanethasone,

h ti becl.onet h 0Q126]. Th _

B REAL: B B et P SHCh sl be aRtioAy smeloyed in
5 | NeAHeltRhesth é‘t_ﬁﬁ;%uﬁd@é{fﬁl@EFés&RQEVePEigﬁﬁ%?ddem@?OVe

ot her therapeutic agents, when enpl oye n conbi nati on
wi {ekedrEDainippemnbd23ds (MerdkeorfGRISE648 (Rfizen) orostherdyiotia beta 3
used,. for ex l.e, . hose. a ts indicated in the
priparisiae E5ER tank S PRE R SH Tt S T20 608 5 a1 3408 776,83,
ahe, 48300 with! ' r 43 ﬁngg jjnary
skill in thewgrfngg%%gg?B$ﬁgﬁggﬁgggﬁ4s o?gﬁﬁgﬂuda
c dA0bi8] ad Eixmnplee pEbipdse intdniyore fvhidhanaisissoptidasity ébpidyed in

10 here%p %{ any suitable ans, for exanple, orally,
s FEHPHAHOR WiHeC ¢ of the preget anventien peindeorlisiptan dds962
Or(AmRYRET, St uhlib Al drferyical | y; parenterally, such

u

as by” subcut aneous, | ravenous, intranuscylar, or
i M0OEN er hé séroforint (and domraniing) weiake ihkibR6H AidAs rﬁ&i_uﬂhtor which
as sterile injectabl e aquegus, or non-aqueous sol utions

oraRFsQRitpuRIL employedsin qopnbination yeithacomepauat of formugnl may be

t (S [ ' i LaYi.:

t o, THRARALESonSUER: oy ADDEIBCRE T8l R

15 or(Regaiesdn) ywshisibu2dmms ahd APDE3$®béh@prefarydosi t ori es;

i & ge_unit formul ati ons containing non-toxic, .

D HQ ﬁiﬁe uExzEPles oLy mspRIoN g3 eorarounds aibichanagbe optionally

l; j: thad of the inventi.on :
F op ol fl R B ok BB o BC el Byt Mg thtidfe tyroia
pheepte dighndsabuchasyiast dsolsad il Whe721pbD¥Ie.dCca SF afnioomo3s3
thﬂ&&gpounds of formula |, with or wthout other

a Ble B WRHOTWY 7 SRaoBio)awith kgmeewmndsiod dir KareBio

20 gg@gﬁ&@%ngggég?ﬁﬁgggr type therapeutic agents in

clation th a pharnapeytical vehicle or diluent.
THeox2ar nBbeatioredic agomtpastt inah be spLkall @ﬁ@%;@la @flcombination

enploying conventional solid or Iiquid vehicles or
diifiesmapogads ofthe ressentinveation ingludeiesarphetaming phe@ermine,

T e

phieo12at eubiRatdnipoudias ek 8 B R4 ih 84ribin®¥& WitE MeSoompounds of
bi nders, and the |ike. The conpounds can be

25 adhs presenbiwention iaclydefrflK reneniart dgonists (e | SIRIRTRP SR)MACEIR 1

T SO ST
PEIE2sy; leptid bEMEASIE:S] Bocaeinl Iﬁi%leiti%se, el &3 stD ShWeRT Hinding

and 2, 000 qg er day, which can
proteins (e.g., RU-486, urocortin).

[00123]  Further, the compounds of the present invention may be used in
30 combination with HIV protease inhibitors, including but not limited to Reyataz® and
Kaletra®.
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adm nistered in a single dose or in the form of
i ndi vi dual doses from1-4 tines per day. [00130] A

W y@basd79Tapsul e for oral adm nistrati on cont aP€BEUS2006/022576
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conmpounds of structure I (250 ng), |actose (75 ng),

A s s

oAttioR pEé n&&ﬂg‘-’ageﬁ@ Qéi&isk PcdBing@dn with @6d @M@unds of the present
i

prepara I's produced by aseptically placing 250 ny
ahvmbwpomid@ bﬁt are notclimited to, fenepezil, vivastignzisegalaatamipe,
freeze dr gTd‘P atF For 1the cont nts of
CRERGRR: P e SSRGS PER TR ne,
Ly Rb B an i njectabl e preparation. 15 ASSAY(S) FOR

11-BETA- HYDROXYSTERO D DEHYDROGENASE ACTI VI TY . )
[[00125]] Fxemples of suitablerdntibinflammatdry agendsrivir memin dembanation with

HBE GBS R TIHSE BETHionGEs e L Lo AL LB G LB

HEktatiio hﬁﬁgﬁgﬁﬁﬂ bédeuféekénw&@ KiSup6 @UMnl S BiYE, (Héltcgblac

gl ucose) co I Nl ng M non- essential am no acid
ngtphirm;mamoxdmyghmayaznm pir8kit@00usitmvidal araigesic, sufentanyl
4 u cell pellet re.honogeni ze and
R e FPH POt o LY BRI IOt AP

Cﬁﬁﬁaﬁbéﬂégﬁétbﬁgﬂlagonte BJaRoddrisbn & b@éf&fl&ﬁ&%ﬁe m cr osomes

were used as t he "enzynme source for th

Seon2é]l | dthletafbranemqmd yatéais apd o) app]ﬁbzmdne gte incorporated

conmpounds_at the desired concentrati on were incubated
hereigbnreferpes-at ure with 12.5 g of microsomal enzyne,

2 [ - ' : . :
154 R U T SR i v
r e Qbin@ﬁuﬂ@&f e preseat ﬁdemﬂdﬂmhjhbe um’ldfdr examle, ib thdde amounts

18 3 | ycerrhentic acid._ SPA reagent m xture (YSi
B fhe Fryejciants 1eski Referenges 81 4HE PHERLS S?trPg-‘é Sb% or as

[ % glycerol) was
adtgéwlgér_l%&?r%ﬂﬁ% Il{éodr}l%\f\%ns{&rgl?réﬁﬁ ?H? n%ubat ed at room
t poupesjat ure o@lf@bundsdc&‘ TR0 0 Bdnlizbathnini3teréd 152 @ﬁ)ﬁbﬂﬁé bIB

ni ght and counted in_TopCount. The | C50_(concentratj on
ofleserbysbiuein by Goy suitpblcomeaTSgl ERHIBIC B GROR oY i thipform of

f 0

BRI L TR Bl el QOB s

StitHduRBeouRintrb CaHos, IRIPATIOIEOS, cﬁmcdsmem inj ectiongor mfusmn

fol |l ow ng exanpl es, have been identified to_ 5 inhibit

t feshuigues (42, @s sieriloiniogtable agueqyisol NRYIARSAYS selutipes or
%Drsgc%% %%S lﬁryﬁlt%hddlr?gtanﬁ %&gt? er?tto gﬁasﬁgfﬁﬁﬁ%%@é shéh as by

pfrﬁlfaﬁh@ﬂ lspfraﬂ?r tM)lCﬁlhﬁ kedhyasds M dth aif ia Recae 0o inkat; @f rédtdly such
present invention as
as in the form of suppositories; in dosage unit formulations containing non-toxic,

....t_)

pharmaceutically acceptable vehicles or diluents.

[00129] In carrying out the method of the invention for treating diabetes and related
diseases, a pharmaceutical composition will be employed containing the compounds
of formula I, with or without other antidiabetic agent(s) and/or antihyperlipidemic
agent(s) and/or other type therapeutic agents in association with a pharmaceutical
vehicle or diluent. The pharmaceutical composition can be formulated employing

conventional solid or liquid vehicles or diluents and pharmaceutical additives of a
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especially effective inhibitors of
11- bet a- hydr oxysteroi d dehydrogenase type 1.

w@®oi0ensi7’es can be cal cul ated and expressed as BCT/082006/022576
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i nhibition constants (Ki values) or 10 as | C50
(inhibitory caopcen

atg;eei D, {?p e to&?x 131 d%%% flesnreé gﬁn}%ﬁ}ggﬁggysugﬂ g§ éﬂrﬁ‘lﬁcéuﬁcally

%é@té&@darﬁb@vmlﬁé%&/%ﬁ@rs ERQ AR 3ike TTBe tombomidsgan be

wor Ki ng Exanpi es serve to better illustrate, but not

| administereigio aopammpliatpatisnie inalydiee o m@ﬁk%ywoas;r@c by an

sent jnventi.on ERA O T
P, 7 £5 S R BB o i Py Gl or powders.
CIHeQIHRE @cﬁra@ﬁﬁé/ls §BraBReveBlednal AreVe, 00D Mgtpepdsy, wlich can be
Met hod A: YMC o\rerhenlgfroenex C 18 5 migirggﬁ g@G X 50mm
cdliministensst ing singleldeseron irethg fern ehindsidwl dowsdiont {driimes per
[90% MeOH: 10% H20: 0. 2% H3PO4] and 100- 0% sol vent A
[ % MeOH: 90% H20: 0. 2% H3P04] with 4 nL/mn flow rate

f‘& Gule & Jrhltadehivik@dtfin DobMinsdRhgBuads SBtructure 1

at 228 nm 1ca b ‘:3 Phenoamﬁex S5 CDS 4 n6 X 30 mMm_
d@F0mz), lgetast (é7ﬁ tmgt and wag@sizm w@%: B Amg).e Themygtpre is passed

(sol vent_ A =10% McOH H2O % TEA, | t
e GO ey 6 A RESET 0N %%#R)wpmw rate 5

T
R, 0 850 8 5 0 050
20fmomp(osndisxﬁ'rstru@tune T m@wm@caimwﬁr@azmdmgn@ and sgaligg, For use,

solvent B = 30 .90% M H2 010 TE
e MRS OB (AR MEAPAUHEGRIOH FHYBtcah i neugs gguce an
ﬁ%%g{ai,ﬁirgém (. US2006/ 022576 [ 00137] The term prep

refeers to an automated Shi madzu HPLC system usi ng
a mxture of solvent A (10% McOH 90%H20/ 0. 2%'FA) and

sol vent 90% % T v
ol LS ARELTRIR KEB A AR S B o HE e BREGE NS e
mcron resin or equi val enty o réEBREVI ATI ONS [ 00138]

The foll ow ng abbreviations are enployed in the
Boatplles Thedn eltsemhibitéon dfeeainthind?h humph é hiydta-HBID Bras=

benzyl Bu b
deter¥n1ned as followls so-butyl

[00133] Recombinant human 11beta-HSD1 was expressed stably in HEK 293
EBNA cells. Cells were grown in DMEM (high glucose) containing MEM non-
essential amino acids, L-glutamine, hygromycine B (200ug/ml), and G418(200ug/ml).
The cell pellets were homogenized, and the microsomal fraction was obtained by
differential centrifugation. 11beta-HSD1 over expressed microsomes were used as
the enzyme source for the Scintillation Proximity Assay (SPA). The test compounds
at the desired concentration were incubated at room temperature with 12.5 g of
microsomal enzyme, 250 nM [3H]-cortisone, 500 uM NADPH, 50 mM MES, pH 6.5,
and 5 mM EDTA in 96-well OptiPlates. The reaction was terminated with the
addition of 1 mM 18B-glycerrhentic acid. SPA reagent mixture (YSi anti-rabbit IgG,
anti-cortisol antibody in 50 mM Tris, pH 8.0 containing 1% CHAPS and 1%

glycerol) was added and the reaction was further incubated at room temperature over
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Me = nethyl Et = ethyl Pr = propyl 15 Bu = butyl
Al BN = 2,2' - Azobi si sobutyronitrile Boc or BOC =

W@ e0obABTPDXYyCcar bonyl Cbz = carbobenzyl oxy or PCT/US2006/022576
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car bobenzoxy or benzyl oxycarbonyl DCM =

i BRSPS bl R e B ERECIRHOH R uived for
N5 % stitisianh 8Pydraéd) baibtioe) whlMietermined usin%XLﬁt. _
N, N- di net hyl acetyl am de DWMF = N, N-di net hyl f or mam de

290580 In g¢m1mm@m_eﬂ ggmgeunqgto@k@ pfe@ph'gn[velgm a;cé as

E[g[;)@rl _ﬂ?cég{pgﬁ$%50 soigslleggttl H‘Pélfgﬁ%vrv]i% %%%%feé,%%(zé’ 8gelnl i@erﬁﬁied to
(b ity bAARiO RAGRY 1] Joedr18fdiddysREQQ dbhydréenase tgpe I at
hydrochl ori de) F = fl uorenyl met hoxycar bonyl 0
HoAcedratidnCbuiv e to, ©r agire peieATy than, 10 pM, preferably 5 M, more

T L R RN N ———
E@%ﬁ@@&%ﬂ%@ MbBbitdeH bt ﬁ-tétﬁlh&%k%t&ﬁim&hﬁb%g%dﬁg Itype I.

= 3- Chl or oper oxybenzoi c”aci d
nBotpigés qae bhiBslculatedBnd wepmgseilns githke inlgbiioBgbinstants (Ki values) or

n-butyl ] ithium Oxane = oper sul f at Pd/.C =
ko S etion S e Y3 i 0 o ypgeesred
rﬁﬁgl% ThdR0APL A7 @scrlibed H¥ye L 71 pyrrolidino
pho pg%ﬁi um %}gyﬁgxaf Isaorophosephate SOC12 = Thi onyl
chl ori de TBAF = tetrabutyl anmoni um fl uori de

EXAMPLES
[00135] The following working Examples serve to better illustrate, but not limit,

some of the preferred embodiments of the present invention.

GENERAL

[00136] The term HPLC refers to a Shimadzu high performance liquid
chromatography with one of following methods:

Method A: YMC or Phenomenex C18 5 micron 4.6 X 50mm column using a
4 minute gradient of 0-100% solvent B [90% MeOH:10% H,0:0.2% H3PO4] and 100-
0% solvent A [10% MeOH:90% H,0:0.2% H3PO,] with 4 mL/min flow rate and a 1
min. hold, an ultra violet (UV) detector set at 220 nm.

Method B: Phenomenex S5 ODS 4.6 x 30 mm column, gradient elution 0-
100% B/A over 2 min (solvent A = 10% MeOH/H,0 containing 0.1% TFA, solvent B
= 90% MeOH/H,0 containing 0.1% TFA), flow rate 5 mL/min, UV detection at 220
nm.

Method C: YMC S7 ODS 3.0 x 50 mum column, gradient elution 0-100%
B/A over 2 min (solvent A = 10% MeOH/H,0 containing 0.1% TFA, solvent B =
90% MeOH/H,0 containing 0.1% TFA), flow rate 5 mL/min, UV detection at 220

nm.
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TBS = tert-Butyldinmethylsilyl TM5 = trimethylsilyl 15
TEA = triethylanline TFA = trifluoroacetic acid THE =

wWao edocassrels of uran  equiv = equival ent(s) mn = PEAUS®0E)22576

20 h or hr = hour(s) L =1liter =mII|I|ter L=

Toieh) ' Theréto matk FPRE el T a%man?ﬁ Al PR sigp vsine
2 PR g SRIOERIAI BB Metﬁi{/%%}ﬁ@t/o Q%TF%}faﬁdi ﬁéle@ht m@o%
aqueous TLC = thin layer chronmatography -48 WO

me@HﬁHBﬁHm/p@% 08400 ’a?h@mz@mtlv mmas megerpqsyb@cf withadde or
uid chr HPLC Rt retention tine
@ﬁ%@%%ﬁ’h‘éﬂwsﬂ ?fl?qal"é P mat ogr aphy/ nass

spectromatry M5 or Mass Spec = nmass spectronetry 5
NMR = nucl ear magneti c resonance = mel ting point
EXAVPLE | ABBREVIATIONS

r[p%]oh t%ol}ﬂvbé}é GrHXgilat(f&%soarﬁé) %plg % nﬁgt %é rbgfes and éll]sewhere

q%?g qund | A
3-((tert-Butyldimethylsilyloxy)nmethyl)pyridin-2-yl)
hBic @hemyé  NHNH2

Bn = benzyl

i-Bu = iso-butyl

Me = methyl

Et = ethyl

Pr = propyl

Bu = butyl

AIBN = 2,2°-Azobisisobutyronitrile

Boc or BOC = tert-butoxycarbonyl

Cbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl

DCM = dichloromethane

DEAD = Diethyl azodicarboxylate

DIAD = Diisopropyl azodicarboxylate

DIEA = N,N-diisopropylethylamine

DMA = N,N-dimethylacetylamide

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide

EtOAc = ethyl acetate

EDAC = 3-ethyl-3’-(dimethylamino)propyl-carbodiimide hydrochloride (or 1-[(3-
(dimethyl)amino)propyl])-3-ethylcarbodiimide hydrochloride)

FMOC = fluorenylmethoxycarbonyl

HOACc or AcOH = acetic acid

HOAT = 1-hydroxy-7-azabenzotriazole

HOBT = 1-hydroxybenzotriazole
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w®B006135708. of di chl oromet hane was added i m dazedBUSDNE022576
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TBSO I N [00139] To a solution of
(2-chl oropyridin-3-yl)nmethanol (3.4 g, 23.7 mmol) in

g, 35.3 mmol) and tert- butyldi nmethylsilyl chloride
(4 L 28. mol).at . RT. The mi xture was stirred at
%ﬁf%twauﬁlnﬁﬁ&y‘ﬁlﬁg diluted with 100 ni of

hexppAS= 3 WiorePirbrytiabsid avi@s filtered off, and the

filtrate was concentrated under reduced pressure.
AdiM Fovrahetled matph@die renoved by triturating with 5%

;%E?‘eﬁ tate in.he%anes to provide a pale yellow oil.
he pEPEOIERSi | was dissolved in 40 ni of
di-gxane nandiittpn hydrazine (7.5 i, 238.7 mmol) was
added. The Tesulting m xture was heated to reflux for
3Bxdme” Af Monopersulfte i me, the mixture was cool ed to RT,
a}gﬂ t_hensgl vent wgs renoved in vacuo to provide a
U queallaeiim PRLEITEON. \\as diluted with ethyl acetate,
Wit WRlger . dried over Na2SO4 and concentrat ed

under reduced pressure to give the title 25 conpound
(RyBOR reag8it= lamizatriarawhyloky-tripyprotidio rlhosphesdm,) . 2. 42

mn, LQVB .(m.z) = 254 (MrH) +. -49 WO 2006/ 135795
PCT)"E]S“%’G’B?@%% Conpound 18S.

I\$ @g-gfﬁ%ﬁ%,l-c@;gﬂdedi nmet hyl si | yl oxy) net hyl ) pyri di n- 2-

y ?cycl ohept ane- car bohydrazide H HNC O TBSO | N

[ DBAZG] tefrebwtylsmimeniwn flupridy cl ohept anecar boxyl i ¢ aci d
(2.69 g, - 18.9. )..in 20 5 nL of anhydrous THE was
agggﬁwwggnn%ﬁﬂ&%. 2 mol) followed by iso-butyl
CRMY 0L AhERSi{12- 5 L, 18.9 mmol) at 0C under
nitrogen. e Teaction was stirred at 0 C for 30 mn.
ATEAl=utriethylafiineonmpound 1A (1.6 g, 6.3 mml) in 15 nL
of THE was added, and the stirring was continued at O
CIF 4 Trithigroageiic a%e reaction was quenched with water,
angrth was renoved in vacuo to provide a
e T s i | ot od with ot hyl
aeqtiatequivakhige) Wi th water, dried over Na2SO4 and
concentr at to provide crude naterial. The crude

;LR TALC purified via silica gel chromatography
(ﬁ%iﬁpg%lg%g%f)l acetate in hexanes) to provide the title
conpoun 0O ng, 34% as an oil. HPLC Rt (Method A):
330wt n. LG MS (mz) = 378 (MtH)+. 15 Conpound 1C.
8-((tert-FEutyldinethylsilyloxy)nethyl)-3-cycl oheptyl -

[ mlp= mitllitez 0] o[ 4, 3-a] pyridine NN -0

WL = microliter

g = gram(s)
mg = milligram(s)
mol = mole(s)
mmol = millimole(s)
meq = milliequivalent
RT =room temperature
sat or sat’d = saturated
ag. = aqueous
TLC = thin layer chromatography
-48 -



TBSO N [00141] To a solution of conpound 1S (810 ng,
2.15 nunol) in 15 nL of anhydrous THE was added DI EA

W@ 3006113579¥. 2 mmol ) at -78 C. The reaction m xtRCBEUSR06/022576

10

15

20

25

was stirred for 15 min. Dichlorotri phenyl phosphor ane

(ﬁ{)ﬂéﬂgﬁsge gmﬁwggllcgf leliﬁg [ f&%%l%c%dr%%g] vvas- g? | ?r ggd:tr RT

OMPLOIRYB{HPLO réte@iondemé@ solid. The solid was filtered
off, washed with THF, and the conmbined filtrate was

cordéh rriagleperfoimaneaiaid clypaatageapiymeass spAstromigsy
[ dlﬁ was gll | ut gd V\%t he et hyl acetate, washed with
Y iPRES oVt R i

d concentrated to provide
Zﬁmuqlgd@ﬁtlﬁgg@hcr%bﬁa@eude material was purified via
silica gel chromatography (10- -50 WO 2006/ 135795
POpUBRIH0S PORL576 30% et hyl acetate in hexanes) to
provide the title conpound (601 ng, 78% as a yellow
oil. HHLC Rt (Method A): 4.05 min. LCM (nfz) = 360
(MrH) +.  Conpound 1D. EXAMPLE 1
(3-Cycl oheptyl -[1,2,4]triazolo[4, 3-a] pyridin-8-yl)nmeth
anS+CyeloheptcsA(206-dichlorophenoxgpneshyl) A, 24 rinagld|d3-alpyridine
conpound 1C (601 ng, 1.f mmol) in 5 nL of anhydrous
THE was added a soO on of TBAFN3.4 3.4 mol, 1
Min THF) at RT. react i on//m ¥tu . stirred at
RT for 1 hr. After | sSa t was renoved.
The resulting resi dgﬁ was di Iut ‘ yl acetate,
washed with water, i ed over Na2SO4 and
concentrated to provide crude material. The crude
material was purified via silica gel chromatography
(Eoipunating npts-((m £Bhldiatth@dsitylokHnjsiipleidina-flliydeazine
compound (389 ngy, 95% as a whit LI ake. HPLC Rt
(Method A): 1.80 min. LOM (m N2 246 (MrH) +. 15
Exanple 1 [00143] To a ?{ESL}JS i compound 1D (30 ny,
0.12 mmol) in 5 nL of a rou THE was added
2, 6-di chl orophenol (30 ng, 0.1 1),
tr| phenyl phosphine (48 ng, 0.18 mmol) and DI AD (37
n{0189]18 Tmmiglutadn &XT2-chiveopyeriii-B gh)nmthanot €. 4\@,3235’1 mntcrl)jm 50

m%c@orpg@ﬂaa@ R RV R
dnﬁ&tﬁkf‘s‘ﬁﬁ hﬁﬁﬁ%@ 3‘#&02? 3"%@&181‘ ¢ Al que‘%f{&ﬁué\'a%§%ed at RT

concenhtrate e crude product. The crude
pfcmdi() ahinyasl then dilutedl wwﬂhd 08inh L ofhgrahesc Hrtenwmltitegrodidwas filtered

300 3000 € é e %g et (%2 e Iﬁtlﬁar'ge 411;1%(5%] d%ﬁd&r%sovﬁﬁéoﬁ Sidwas

re(ﬁ%o\)gh By tljﬁg%g(‘ﬁﬁhzé% etl%f? Qcdedt H) Hexatdd tBIM?DVI& a pale yellow oil.

The pale yellow oil was dissolved in 40 mL of dioxane and then hydrazine (7.5 mL,

238.7 mmol) was added. The resulting mixture was heated to reflux for 36 h. After
this time, the mixture was cooled to RT, and the solvent was removed in vacuo to
provide a residue. The residue was diluted with ethyl acetate, washed with water,
dried over Na,SO, and concentrated under reduced pressure to give the title
compound (4.7 g, 78%) as a brown oil. HPLC R; (Method A): 2.42 min. LC/MS
(m/z) = 254 (M+H)".
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7.79 (dd, J=1, 7 Hz, 1H), 7.60 (dd, J=1, 7 Hz, 1H),
7.27 (d, J=8 Hz, 2H), 6.96 25 7.00 (m | H), 6.84 (t,

wQ2006/188795 1H), 5.47 (s, 2H), 3.16-3.29 (m | I—BCT/USZOO6/022576

10

15

20

25

1.92212(m4,176182m2,151 .70 (m

: 35795 RCT/ E 2
e R (D Zvﬂé}ﬂwt@éﬁ@%?f'ﬁ ?\ A ENES
ZA’./h)tcfyuaﬁéﬁtﬁné SabohydPizidgli ne ¢l _ N CI [00144]

sol ution of conpound 1D (140 nyg, O 57 nmmol) in 15 nL
of 5 dichloronethane was treated w SOC12 (0.166 ni,
2.28 mol ) at RT. The reactlonH m was stirred
for 2 h at RT. After this tlﬂE p plvent was
evaporated under reduced pressujje to provide a white
powder. The white pg sPended in 20 nL of
di chl or onet hane, treated | EA (0.478 nL, 2.85
nol ) followed by 2,6- dic obenzenet hi ol (O 206 g,
1.15 mol ) at RT, and then stirred for 2 h at
110014_03u| Toagohitionof eysleeptanaeasbevic agidd A4 Sl § P.n@aolo P%ZO

b e
r@ﬂorgﬂ@fﬁﬁte (2 Hl?hﬁ %N%ﬁﬁvf’gdlj;ﬁ%bgé)und& o genn THeGéd\zﬁoﬁ ﬂfiaz )stlrred at

((U°C ﬂm: 38 l’h-iz.l AQN)luuqn Qf&o(rtpoundzga (Hp g, ﬁ 3|-1}1mo® 13 45 (n@jL oijIHF was

53
a3, atidhe s s coptigped atffrc Y gor 5ot 758 poaflib yes
(4Bendtdd with #ired -ahd tHdBol ki) Wa@%@&lﬁvacuo to rov1de aremdue The
3-Cycl ohept yl - g- ((2, 6-di chl orophe tg;: sul f onyl ) net hyl

Ire®idud wes diatbdwiith, eﬂ;yé]acetapy,rwaisheréw1 waterNiried ovsr Nay§O4 and

N 20 I
n):er}’rr.?? 45 O\g\@g’ gl’bl L] O%FBLE’F% a%géwgte{'l exg?sg%mfoeflma siflca gel
@E&ﬁa&%%hmo -JoR et atéin ﬁé&aﬁ@P tcflpﬂamdéftm@ﬂiﬂe &dmiySound (810

time e reaction mxture was ana LCVS, whi ch
g 86 . (HORERe VIS B0 5 OR pif. LOBER CRnald TREMED"
(156 ng, 0.542 mmol) was added. Upon 25 conpl etion of
addition, the reaction mxture was stirred for an

2@ dinpbAR@ 2 §)(rM-BubiEdimethylsilyloxy)methyl)-3-cycloheptyl-
[1,2.4]triazolo[4,3-a] pyridine

N—N
I\
TBSO | N
Z

[00141] To a solution of compound 1B (810 mg, 2.15 mmol) in 15 mL of
anhydrous THF was added DIEA (3 mL, 17.2 mmol) at -78 °C. The reaction mixture

was stirred for 15 min. Dichlorotriphenylphosphorane (2.15 g, 6.45 mmol) was then
added at -78 °C under nitrogen, and the reaction mixture was stirred at RT overnight
to provide a solid. The solid was filtered off, washed with THF, and the combined
filtrate was concentrated in vacuo to provide a residue. The residue was diluted with
ethyl acetate, washed with water, dried over Na,SO, and concentrated to provide

crude material. The crude material was purified via silica gel chromatography (10-
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conclusion of this period, the reaction m xture was
diluted with dichloronmethane, washed with 1 N NaCH,

wheina3andl wat er, dried over MgSO4, and concenPCHUSZH0E/GR2576

10

15

20

25

-52 WD 2006/ 135795 PCT/ US2006/ 022576 provi de crude

t. T . . i fi ; - |
PR TS BB B8 b kB (@1 3hd a0 9t
Belyivds]. EXEPRe(Methsd A)) 4.0 mBIIOOMS {izE* 360 (MHEHT.5

g, 48% . HPLC Rt (Method A): 2.99 min. LOM (mz) =
438 (MFH) +. "H NMR S 7.78 (dd, J=1, 7 Hz, ., 7.39

H TH
E?‘q‘g'f??g‘i%il,mg vyt T fnfigolpf). s by fin Sy hleniigoP

m 4H), 1.72-1.82 (m 2H), n-IN42- (m 6H).
EXAVPLE 4 [\

8-((2, 6-Di chl or obenzydox Ryl ) - ¢l oheptyl-[1,2,4
]Jtriazolo [4,3-a]-pyridin N O >~0Q  dlb 10 [00146]

To a solution of conmpound (50 ng, 0.204 nmol) in 1

was, .added sodi [ ( . Q.
TPz code SRR R BRI YA S, K Bplh e b gpnydrous
TP PWas aliddd b solitfon’ FAB A (B Al Bl4emwas, 1C0Gh aH)at QTC The
and 2, 6-di chl orobenzyl brom de (49 ng, 0.204 nunol)

waactmtdeigture pen stiiordtt T o 141 Adigr thivhmet the selearitwaggemoved.

m Xt ur e stirred.at..0C to RT for,1.5.h, e
aThefreSua g e e S e il ecifer Uity Pkl RS Bver
PRKIOD &g torl@nibted uesroviib @rie Yol OJHE brudd SnadsHal tia®gurified
via silica gel chromatography (30-50% ethyl acetate

i via hidixa gelshransatpgreplne- Fiva mpthana! meethyl agetptebtn opyide 4 title

. 56%, .. HPLC Vet ho X i A. zZ) =
TS T a0t A BT Bee 1, (BT v
(@qz)gﬂéngHlylz_, 1H), 7.35-7.37 20 (m 2H), 7.25-7.21
(m 1H), 6.83°(t, J=7 Hz, 1H), 5.14 (s, 2H), 5.02 (s,

3.20- 3.35 (m 1H), 2.01-2.21 (m 4H), 1.84-2.00

2H)

(m_2H,, 1.58-1.82 (m 6H). EXAMVPLE 5

ﬁﬁﬂlgkeol N-((3-cycloheptyl-[1,2,4] triazolo [4,3-a]

@00!14131”- & JolRidAVdkofpodi I‘B‘(Win%em,@ﬁﬁﬁélb fH &1 §@inhydrous
Mer SfF 'V \ ~N N -53 WD 2006/ 135795

PUIF w82 @002 8 51 lorGpinmoli (@ 15g,.0.18 mmol), triphenylphosphine (48 mg,

éﬁ&%&p SIIIJ({ %L&.{) ](S%in%], b.rliSan%Igl)B [at4 R:I)l._ q']hg)feralcgé)r? fn%(t}ﬁe) \;lrz?st SI%irred at
RT for 1 hr, and then concentrated in vacuo to provide a residue. The residue was
diluted with ethyl acetate, washed with water, dried over Na;SO4 and concentrated to
provide crude product. The crude product was purified via silica gel chromatography
(20-30% ethyl acetate in hexanes) to provide Example 1 as a white solid (42 mg,
89%). HPLC R, (Method A): 3.69 min. LC/MS (m/z) = 390 (M+H)". 'HNMR: §
7.79 (dd, /=1, 7 Hz, 1H), 7.60 (dd, J= 1, 7 Hz, 1H), 7.27 (d, J= 8 Hz, 2H), 6.96-
7.00 (m, 1H), 6.84 (t, /=7 Hz, 1H), 5.47 (s, 2H), 3.16-3.29 (m, 1H), 1.92-2.12 (m,
4H), 1.76-1.82 (m, 2H), 1.51-1.70 (m, 6H).
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NNNHI N-0 [00147] To a solution of conpound 1D
(150 ng, 0.611 mmol) in 10 nL of dichl oronet hane was

w@oaed3DPEA (0.425 nml, 3.055 nmol) and met haneBtil/i82996/022576
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15

20

25

5 chloride (140 ng, 1.22 nmmol) at OC. The reaction

m xture was stirred at 0 G or 2 h. After this

time, the reaction mxture vvals\ﬁgﬁ‘F&ted W th

di 34@yelcheptyi8iE?2,6-diEtHbEsh Hehithid oG 194z016111368) -pyridi
over MySO4, and concentr }ed under yﬂggéz\é\ﬂ pre(gsur‘g pyricine
to provide a resid resi dyenvas di ssolved in 5

mL of DMF, and the d| um azi ¢le\ 60 0.817 mmol)

was added. The resu eate at 10 50 C

for 1 h. After this | , thlre ctlo ture was

diluted with ethyl a 'etate
filtered and concentrated to

pab4”" BRe R g P APRIAE L meRE Lmeb in 15 L of
llai'i&ﬂldl%ﬁleﬁfaﬁe Wasir téc? tﬁ%‘g)éﬂé(§§6é?nLo zg ’ﬁlgﬁﬁyggﬁrllﬂg%mctmn

of water. Polyner-

ik jurevearas stttdieidfoaﬁdi at Rie Amuluts tiRg:, the>@bWeﬁt WeSevABalafd under
at (g‘gc for 1 h. The resulting solid was filtered off

15edkiged PRrssuLe 0 RERYIdG A Svhite ROWET.  Flasrivkifeepawder svas segpended in 20

[
DA OB R, SO AT s A bRy 26
( kiﬁeﬂﬂorobenﬁmmﬁmw(osz%@lém]mﬁol) at ROl sid ®Bn @tﬁrr&pifépg%% RT. The
glg ggl 143 mmol) in 3. nL of 20 dichl oronet hane
mé%s o1

X4HER Wap canaeptrated mdaplﬁ#tﬂd)ﬂ%ﬁ&w@,g@ lehenmeatography (20-
”%b%@tﬂg{%@c% dﬂ}e : e%ﬁ%( Eproqmieoéia 1£ 9% crgTE)}‘lﬁ %}I?’&&Z mg, 91%).

i nnol revva

h Pﬁ’tLCRlL (Méthd&):APCMs LAV (ni/B) S 406 (NIOH) " RENMR: 8 7. 69 d,J
action_ mxture was concentrated, diluted wth ethyl

ace%lé% L A2 & L B HizL 2N),KaQH, b Briz, 1ER.6& (G Y = HEZetH),

ok AR TIEROLAT, S5 KGR S0 B 2.0

C (P21, ngsapm/(msas}mp 20-100% et hyl acetate in hexanes
to provide Exanple 5 as a |light-yell ow powder (21.4
ng, 35%. HPLC Rt (Method A): 3.31 mn. LC/I\/B (mz) =

127 1k, 7,38 (d, omAMPLE ) T Tl
Hz, 3 -§- 2631ﬁ hl%ilo ’ i —a]-
b a2, cchisfoplle n%&%ﬁé%ﬁi&.%ﬁ.y) Dri2stlfriazplef3,3-al
(d, J= 6 Hz, 2H), 3 1- 3 3 (pyrld_M)e 2.52 (s, 3H),
1.52-2.22 (m 12H). MALE 6 5

3- (Azepan-1-yl)- 8- -di chl on\eﬁheno thyl)-[1,2,4
]triazol o[ 4, 3-a] - p} ne

S N

AN | P

ed with brine and

[00145] A solution of Example 2 (110 mg, 0.271 mmol) in 20 mL of
dichloromethane was treated with mCPBA (390 mg, 1.35 mmol) at RT for 4 h. After
this time, the reaction mixture was analyzed by LCMS, which indicated the presence
of sulfoxide. Additional mCPBA (156 mg, 0.542 mmol) was added. Upon
completion of addition, the reaction mixture was stirred for an additional 2 h. At the
conclusion of this period, the reaction mixture was diluted with dichloromethane,

washed with 1 N NaOH, brine and water, dried over MgSOs4, and concentrated to
57



Cl NNNONN d / Conpound 6A. Azepane-| -carbonyl
chloride ol 10 [00149] To a solution of azepane (2 g,

wQ@eeog/1samed ) in 30 nL of anhydrous tol uene waspP@tusm06/022576

10

DIEA(35rTL 20.0 nmmol ) and pyridine (1.63 nm., 20.2

ke cHUE o e SRR 2 oy
ﬁs% oNBGRyIiEhlaE HekiRYOh drbadsBkathblen a‘s@mgwbmwn ﬂacidoﬂ (57.5

en a solutlon of thionyl chloride (1.74 nL

nmgL 38N HBL&tRuﬁMeﬂmdwehé HeneinaigBdS 48V7) TASS @@‘}@ponH NMR:

8 e 937 B i Pon @b ¢ Srpbealil Wk RN 68 /-
19% aﬂﬁ SGR! AN 373 47 En VB, 115200, 02 (LA, WD €1 | 2H),

N“HO sol ution and
b 4ng,. 70¢medover Na, ) SO4, and concentrated to give
the title compound (2.76 g, 85% as a pale yellow oil.
20 Conpound 6B
N-(3-((test-Butyl di nethyl _yrgﬂ{m}ﬁ thyl ) pyridin-2-yl)
azepane- 1-carbohydr azi deiﬂ , N\ NEEHN ~l I ( TBSOL O
N 8{(Q06-Di¢hldwbensylbyy)inethydf-3eyclpbepiyl-[142,¢]iriaze)o[463-7]-pyridine
mrol ) in 10 nL of dichloronethgne,was added DI EA

(2.33 nm, 13.4 mmol ' and compou g, -55 WO
2006/ 135795 PCT/ US28Q6/622 RT. The
reaction m xture eat &d at| 45 , cooled to
RT and quenched ter. t t he di'chl or onet hane

was renoved by rot avapoFI the reaction m xture was

dirho44® Wl“& ) s@lﬁlﬂbﬂl oft }i%lﬁd 1BGhets, W.102 maoBrin 141l 6fDMF was
over concentrated to prow de a residue

Thddecbmddm hymiet (Bi2mge- 204 inmobt6eyh ingmineeal qilbatdhk After stirring

hexanpes.to give the.titl
3)(1] 1356 éﬂ}tt ﬁ Wétftﬁ%)dmn%r(e V@s §§mﬁ$ %o/% 3 R@Z?ﬁél&]?orobenzyl
3%?01%11\45 kg mgCQ 'm@ Hﬁﬂol? Gras added. Upon completion of addition, the reaction
Azepan- 1-yI) oronethyl)-[1,2,4]triazolo 4 3-a

15 ] pyixiwte mas stitréd atN°G to RT for 1.5 h, quenched with water, and then extracted

20

25

with ethyl acetate to provide crude product. The crude product was purified via silica
gel chromatography (30-50% ethyl acetate in hexanes) to provide Example 4 as a
yellow oil (46 mg, 56%). HPLC R, (Method A): 3.53 min. LC/MS (m/z) = 404
(M+H)". "HNMR: §7.81 (dd, /=1, 7 Hz, 1H), 7.39 (dd, /=1, 7 Hz, 1H), 7.35-7.37
(m, 2H), 7.25-7.21 (m, 1H), 6.83 (t,J =7 Hz, 1H), 5.14 (s, 2H), 5.02 (s, 2H), 3.20-
3.35 (m, 1H), 2.01-2.21 (m, 4H), 1.84-2.00 (m, 2H), 1.58-1.82 (m, 6H).

EXAMPLE 5

3-Chl0r0-N-((3-cycloheptyl-[1,2,4]triazolo[4,3-a]pyridin-8—yl)methyl)—2-

methylbenzenesulfonamide

M N—N
B je . %@
N N
N
S
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cl I N/ 10 [00151] To a solution of conmpound 6B (1.5
g, 4.0 mol) in 10 nL of anhydrous toluene was added

weagE33(7es 73 nL, 8.0 mml) at RT. The reacti onPCI/K$200€022576

10

15

20

25

was heat ed at 70C for 2 hr, cooled to RT and then

SRR AT Honc B S35 et £ S RSB Bt e

Na2SO4 and concentrat ed to pvedide de material.
The crude material was purifi/edWia ca gel 15
chr omat ogr aphy (50- 1686 et¥ayl ~acCet & hexanes) to

provide the title conmpound|{ (307 ny 9% as a pale
yell ow solid. HPLC Rt (Meth A : 198 mn. LC/ M5

LTpaar; = 263 56N Oﬁf%fé%g%enlf<1§%%go%ﬁ%] S80I a o of

3 Mmﬁmeﬂnhg/%@h@deddﬁ!i@[(@ 433SBIess ReloRSHd4Rthanesulfonyl

ca ate (114 and conpound 6C (145

wﬁLPO@HSf» 140 - gf mmol) @;S)oﬁ a)@ma@tlo@mlmwm Silﬂ’l@dlat 0Ae to RT
t at 60 r. 2..hr, coole

| SR et OBRRE S Al BRSRL Aufl e G

r ensledvith bilacaal waee dibe ofz@qutgsop aflll ¥5tHeBtriBS uflddr W Bfled
with ethyl 25 acetate, washed wth water, dried over

NRESSENE ShBroyisis earsifer. ebhatesidnowhsidissatvaten Sonb ol BMF, Find then

R LRI T S——

psovVCder EXampleetifs @Se &hé\féaﬁﬁoﬁﬁﬁ)ttdre(v&a%%ﬁ%d Mthyﬂp l:grte
Rt (Method A): 3.35 min. LONM (mz

qush@ thlylymwgld water] drigd oyer MgS®y, ﬁlt?re@@n(lddncem;atbd ta/ prov1de

e A ofrdfad 785 0 blr g roogshy Singis Tk of JHLE and 3

gnﬂiiofg \%at?i)m P%ﬁ?r—lﬂl&?i@ P'll)h37§‘3 rﬂ&o(/% 500 n&% ﬂmn‘le'%was]acﬁled and

gihegeriiing mixtuieayasyieptied nb&@"p ffer a:gac ITdnh emij/ting]sbhd ik tfilfeged off

3 9‘18‘3{%1 PRy asngPﬁg?dpﬁkwcl\ﬁ?/ ﬁﬁlﬁef?? BE%‘WP? Gl Eorippnd (420 me
O80%41.@s  081w34il HEOE ®, pvidthdRIAYY | BB e Beneg( Igvzzuﬂs@m)
g, 11.74 mol ), 2-fluro-3- hydroxy pyridine 3

5.87 mml) copper acetate (1.1 g, 5.87 mml),
P¥LL (2.4 nL, 29.35 mol), and fresh activated 4A
P‘ cbpar sieves (7 g) were conbined in 100 nL of

d[tghhsqr omtea %éﬁl@tldrﬂoiacohﬁ%ﬁﬂd BRLBE & bagh nGaY RPSdeE D
2 hl%romethgneewas added TEA (0.1 mL, 0.715 mmol) and 3-chloro-2-

methylbenzene-1-sulfonyl chloride (96.8 mg, 0.430 mmol) at RT. The reaction
mixture was stirred for 2 h at RT. At the conclusion of this period, the reaction
mixture was concentrated, diluted with ethyl acetate, washed with 1 N NaOH, brine
and water, dried over MgSO, and concentrated to provide crude product. The crude
product was purified via silica gel chromatography using 20-100% ethyl acetate in
hexanes to provide Example 5 as a light-yellow powder (21.4 mg, 35%). HPLC R,
(Method A): 3.31 min. LC/MS (m/z) =433 (M+H)". 'HNMR: § 7.82 (d, /=8 Hz,
1H), 7.71 (d, /=7 Hz, 1H), 7.38 (d, J=8 Hz, 1H), 7.10 (t, J= 8 Hz, 1H), 6.93 d,J=
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(connected to air). The reaction m xture was stirred
at RT overnight. At the 15 conclusion of this period,

wao bawessd7?dsl was filtered off, and the filtrate PeEUS2006/022576

10

15

20

concentrated under reduced pressure to provide crude

lhl_gbmigogr a@g%{)@%% &t hyl ac e§ "at feg:gr@q’] }%’?egs% &?%H)’

ﬂt@%ﬂﬂ@(ﬁl@m@md 7A (1.08 g, 77% as a white powder.
HPLC Rt: 3.61 min, LM (nlz) = 238 (MtH) +. 20
Conmpound 7B.

1- (3-(3-Chl oro-2-net hyl plﬁﬁm Pit el d| n- 2-yl ) hydrazi ne
Me NHNH2 CI O \ N 10015 0 a solution of conpound
713-((A@Qﬂaﬂrm-ryl)zs—E(ZTUIﬂic}lldrﬁgﬂ&ldiiy)lﬁéthg*l)ql,amtnm[@,ddﬂébyrldlne
anhydr ous hydra2| ne (0.5 , [)

reaction mxture Wa? géted aj—N00 C for 3 h. After

this time, the rea ' hal y\zed by 25

LG M5, which showed was/ not

conpl ete. Additional - 57 06/ 135795

PCT/ US2006/ 022576  (b. 529 i, .8 nmmol ) was added,

and the reaction mxture was heated at 100C

overni ght. At the conclusion of this period, the

S@J)ﬁllﬁl}ﬁnd\@g %%E%E?E)S%“%gﬂ% reduced pressure to

provide conpoun /<) as a white solid.
HPLC Rt: 1.89 mn, =0250 (MtH) +. 5
Compound 7C.

N - (3-(3-Chl oro-2-net hyl enoy f|d|n2yl)cyclohept
ane- carbohydrazide H M Ocl I Ollz~ N

116014910155 % sblutdnd |aklépaﬁ@ (Df, minﬁhﬁ)omslo B ob entygidians toluene
acid (896 ) in 40 10 of anhydrous THE
enceiad DU RIS (OLAB0 Penol s miisiye (1 TheAld FacD. The

C ! (%ur%f\x?as %&% Qo 1%3C [ﬁ%id%%.\t%?%gﬂo éﬁceaﬁt r%\fl)e éﬁﬁf}{ﬂ)ﬁg rte%qlgetr étﬁfé,

GUre Ras s |rred a

r @wiﬂ diBgids g@@@asswwble&aﬁmmgu tmoumm for 3D, iagd theh a solution
ound7B 524nE ) in 20 nL of THE at O
ylrcé%mdel(ﬁg’mml ,tﬁ‘ﬁr%nm)@twrﬂ%@féalu@ews@ﬁdqdﬂ -10°C.

aggmi hOﬁ%%rJ %1} Eﬂiﬁ)%l i r@?c?w% lrﬁ&%feegfaé) {tfrred 1e 1 bt bk

er reducea pressure provi de

Cletifherabitt e\ravs &bpt vhlder M0°CHGhERERE DA MiN@E \pwﬂhém &ﬂiutwl &vith ethyl
silica gel chromatograp hé (5-20% et hyl acetate in

haogtatee ﬂash@ wla)v«pldé) 1 N1} solwioncabsinadiried sueiiya:S6hognd
concer\ll)épatede to glve BE tltllél%%lgpgtmé (Iye} 6h g? %5@9} ‘as gpgl% y’éh@w oil.

Compound 6B. N'-(3-((fert-Butyldimethylsilyloxy)methyl)pyridin-2-yl)azepane-
1-carbohydrazide

TBSO | NN

[00150] To a solution of compound 1A (1.7 g, 6.7 mmol) in 10 mL of
dichloromethane was added DIEA (2.33 mL, 13.4 mmol) and compound 6A (1.3 g,
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L& M5 (mz) = 374 (M-H) +. 20 Exanple 7 [00156] To a
sol ution of conpound 7C (700 ng, 1.87 mmol) in 20 nL

w®@Roo6asdtysir ous THE was added DI EA (2.6 ni, 15 pamiU$2084/022576

10

15

20

25

-78 C The reaction mxture was stirred at -78 C for

0. P Rl P B e AR SRR b eooleflto R ana

stquenehdd atith- WaE:. tAzfteR’Eh@mm&ﬁétharéfxbﬁre%%vémﬁr&d or, the
the resulting white solid was filtered off, an

f i'PRGHIgR BMiEES Wondilrned with ¢thyliacstate, veashedith memmmedtm/er

LS 1AM 0L 0 Rl

praostiidedd Bxeies & gvatheditdintie: SROWSh w&@é@oﬁ@ H?ﬂ&ﬁ ethod
LG R Mot ot e, SO ae e o ER4

2@@62?@%9@%0@206’67781%%) (M+H)+ 1 HNI\/R 8 7.64
(d, 3 =7H, 1H, 7.22(d J=8H, LH, 7.11 (t,
J =8 H, 1H), 6.95 (d, J= 8 Hz, 1H), 6.63 (t, J= 7

HEOIﬂ{b‘ﬁun(ﬁG(ﬁg&((ﬁzep]an 1-y)z8 N&cﬂlﬂmnfétﬂﬁ) t, §Q]tr{a%lom-u]pyrldlne
1.42-2.33 (m 12H).

8- ( 3- Chl or o- 2- net hyl phenoxy) NS"‘>{ 4- oxybi cycl o
[2.2.2] octan-1-yl)- [1 o[ 4,3- a] pyri di ne
M N\ Cl I \ I N I/n’pond8
"-(3-(3-Chl oro- 2- et hyl phengxy) pyr retn- 2 yl)-4
nmet hoxybi cycl o [2.2.2] octane-|-carbohydrazide O\ H
N[00W51HNCT o a kdlutiéd ofRdmpding 6BAQ 155%]4 OTl‘i’jnﬁ)l)Slh' 1078 of anhydrous
sol ution of 4-nmethoxy b|c cl o[ 2. 2.72] oct ane
| tduensaxasiaddehROE!1; (@E?Q(mth 0 mdbminﬂu‘ ?here&dimmtm;am@l was

! RER G705 R 2, i iR Dand 16 ot wder e rbacgion
Mk fureaRes dlﬁﬁ&ywh el eRftOPRL&T & fh g&gté?L(%neﬁ 0%891%9%8)04 and

at 0 T. The reaction was stirred at
t ﬁ@we@@mwOwBe ¢80 majeriad. Themmwidp nveksiahdde gudfiedvid silica gel

£ Siro bR 850-Th o aiSitestasd bt heaies v pigvidsy thiy e pbound
T[‘Bi‘)7frﬁg1@9p/§?rhs AiphlefelloWAD1iE OPPERY RAMINMDAR T SLAUE BE/MS (m/z)

pressure
=265 (M+H)".

Example 6

[00152]  To a solution of 2,6-dichlorophenol (107 mg, 0.66 mmol) in 3 mL of
anhydrous acetone was added potassium carbdnate (114 mg, 0.82 mmol) and
compound 6C (145 mg, 0.55 mmol) at RT. Upon completion of addition, the reaction
mixture was heated at 60°C for 2 hr, cooled to RT and then quenched with water. The
acetone was removed in vacuo, and the reaction mixture was diluted with ethyl
acetate, washed with water, dried over Na,SO, and concentrated to provide crude
product. The crude product was purified via silica gel chromato graphy (50% ethyl
acetate in hexanes) to provide Example 6 as a white solid (185 mg, 86%). HPLC R;
(Method A): 3.35 min. LC/MS (m/z) = 391 (M+H)". 'H NMR: § 7.77 (dd,J=1,7
Hz, 1H), 7.60 (dd, J=1, 7 Hz, 1H), 7.31 (d, /= 8 Hz, 2H), 7.03 (t, /=8 Hz, 1H),
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20 residue was dissolved in ethyl acetate, washed wth
wat er, dried over Na2SO4 and concentr at ed.

wesfi3oes i on by silica gel chromatography (30P@D%82006/022576

10

15

20

25

ethyl acetate in hexanes) provided conpound 8A as

N o
210%6@2{.3@595 PCT/ US2006/ 022576 Exanple 8 [00158] To a

suspensi on of conpound 8A (420 ng, 1.0 mml) in 5 nL
of anhydrous tol uene was added POC13 (0.275 nL, 3.0

mol ) at RT. The resulti mié#i'fm was heated at 110
Cfor 3 hr, cooled to ro ature, then quenched

5 Wl B AL ES-2-uifthfphBib19-3-didheh 89-[1,2, 48 &iz610M B pyridine
Na()—l,( t(\f:l@el m xtureﬁ\i/\)/as ex raeg}?%ad bvvith’ et hyl acet at e.

The conbi ned extracts Y& Ne

concentrated. Pugifi
chr omat ogr aphy ( 20-

HPLC Rt (Method A): 3.32 mn. (M 2z)
(MrH)+ "H NMR (CDC13): S 7.89 (d, J= 7.0 Hz, IH), 7.29
(d, J= 8.3 10 Hz, 1H), 7.16 (t, J=7.9 H, | H), 7.01
(@ompouiid AHB-(3+Chioro-@-mgthylphenexy)-Z-flupropyrigine ¢ 12
(d, J= 7.5 Hz, 1H), 3.23 (S 3H, 231 (t, J= 8.0 Hz,
6H), 2.27 (s, 3H), 1.86 (t, = 8.D Hz, 6H). EXAMPLES
9 AND 10 15 cl 0o

]triazol o[ 4, 3-a]
pyridin-3- yl)bicycl o] 2. 2~2¥6ct an~4<6] and

4-(S-(3-Chl - 2- et hyl ph -

(1002550t 5 Glorop bl b TSP 55 (ol bEnod) 21TBEP A

-1-yl acetate epectd = 4
oy BB 05K ool TR, THOTBET HHOUA Sk e s Py ine
Exedrplre 28.36 28801 tindGreéB abivakad 44 nukbwyithr sissesa§eg) iveere @finbined
anhydride (1 nL, 10.6 mmol) was sl owy added 48%, HBr

aquESusLof dishiasemetharre wwa rougd botadlask Copppedawith # gryingube

heated at, 10 for 20 hr .
LRl o Pt B 0RO Yo
S ebitlihh ofthis§Rriod Ghe NAISK¥s filfsded ofiup@ithe filtetk was concentrated
Purification by PrepHPLC gave Exanple 9 (220

. . nmgy, 61 % .
anoider Excuopd pres0ir¢ ® providgsyudementerials Thearuda materisl % P@ﬁed via

9:. HPL t hod - o3 07,25 1M . V1.5
(il 561 cpporhaipe o 510701 ey A ot ordund A
7 (B8 o 1% Y% BwBitd Bowder HHPLT B8 3(61, mihLE/MS Kig/z) = 238 (M+H) "
7.02 gd, J=8.3 H, 1 H, 6.76 (t, J=7.2 Hz, 1H),
6.30 (d, J= 7.5 Hz, 1H), 2.32 (t, J= 7.9 Hz, 6H), 2.25
( %on?[')_glind% 1?.81-%—’(3—'23:11101'o-2-methylphen0xy)pyridin—Z-yl)hydrazine

NHNH,

ORS

[00154] To a solution of compound 7A (500 mg, 2.1 mmol) in 15 mL of dioxane
was added anhydrous hydrazine (0.529 mL, 16.8 mmol). The reaction mixture was
heated at 100 °C for 3 h. After this time, the reaction mixture was analyzed by
L.C/MS, which showed that the reaction was not complete. Additional hydrazine
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7.9 Hz, 6H). Exanple 10: HPLC Rt (Method A): 3.57 mn.
LOMS (mMz) = 426 (MrH)+. 1H NWR (CDC13): 8 8.16 (d,

wQ@ 200618578, IH), 7.33 (d, J= 7.9 Hz, |H), 7.19p€B0SA5/022576

10

15

20

25

2006/ 135795 PCT/ US2006/ 022576 (t, J= 7.9 Hz, 1H),
é

( {3338 by 35 flptholfyastilien Sp fdbacutp afsfist By ftheagly B
2 .ov8m2gh? 2 At the @hiplusidn 00 tHiSperid) the SRV FaslcbnBentrated under

4- (8- (2-Chl oro-5-net hyl phenoxy)-[1, 2, 4] triazol o[ 4, 3-a]
pﬁ&ﬁlﬂ(ﬂ% pressuse fagpreyide @opp.omdﬂg L&t mg-10004) ach whitd slid. NPLC

C _3Br ~2- hydr azi nyl pyri di ne
CN]&{I}-B/@ 5?‘9%%128?(% 'sol ution of _
2-chl oro-3-bronmopyridine (14.5 g, 75.1 minol) in 100

n of dioxane was added anhydrous hydrazine (35.4 ni,
1 LCompepand) 7Gy Nhf3.-(3Fﬁ?éllm10e%meithnriphq‘maxor?ermhn-zhﬂany;emthﬁptane-
r ef b f.or. . h, then cooled to RT. After nost o e
sg%en d\%zrléérenoved under reduced pressure, the _
residue was diluted with ethyl 15 ace washed wth

O

water, dried over Na2S®™, and congent

Recrystallization in ethyl acetawe ah gxanes gave

conpound 11A (12.9 g, %9 as #N'soljid. MS (mz) =
188 (M+H) +. Conpound 118. o)

- (3-Bronopyri di n- 2-yl l et hpxyb¥ cycl o[ 2. 2. 1] hept ane-
| - 20 carbohydrazi de b H ! 4 ( Br NO [00161] To

a stirred solution of 2Zmethoxybicyclo %252. 1b
58he-Tda selafifsidyclohdstylcarbdylic 4cid2E9EmE® R mR68 in 40 mL

}AEI‘SECKP Abea\?vi clirerm ygnd ﬁﬂgkc’:ar\]. yéfg?l éwefrr?.@?%a Sgén o

- eﬁamwdlz@@é%hﬁwg@d@@wumawpamm miRB7antidetutyln 90

giﬁl&lgl;of&%@fg (P éjfmﬂ_lgsvrvrelrrn%l)%ggeg. I}ugg/lre(a%’tign rr}lif}’(tugezwgs srtri?r%li)at 0°C
for 30 min, and the resulting suspension was poured into a solution of compound 7B
(524 mg, 2.1 mmol) in 20 mL of THF at 0 °C. The resulting mixture was stirred at
0 °C for 1 h, and the resulting solid was filtered off. The filtrate was concentrated
under reduced pressure to provide crude material. The crude material was purified via
silica gel chromatography (5-20% ethyl acetate in hexanes) to provide the title
compound (800 mg, 92%) as a white powder. HPLC R; (Method A): 2.98 min.
LC/MS (m/z) = 374 (M+H)".

Example 7

[00156] To a solution of compound 7C (700 mg, 1.87 mmol) in 20 mL of
anhydrous THF was added DIEA (2.6 mL, 15 mmol) at -78 °C. The reaction mixture
was stirred at -78 °C for 30 min and then dichlorotriphenylphosphorane (2.06 g, 6.18
mmol) was added. The resulting mixture was stirred at -78°C to RT overnight. After
this time, the resulting white solid was filtered off, and the filtrate was concentrated
under reduced pressure to provide crude product. Purification by silica gel
chromatography (0-30% ethyl acetate in hexanes) provided Example 7 as a white
powder (630 mg, 94%). HPLC R; (Method A): 3.63 min. LC/MS (m/z) =356
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i sobutyl chloroformate (4.3 nL, 32.7 mmmol) at 0 T. The
reaction was stirred at 0 C for 30 mn, then conpound

WA 1m6(135725 g, 27.7 nmol) was added at 0 C. The PEBUE10061022576
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m xture was stirred at 0 Cfor 30 min followed by 5 hr
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R, 1fH)c ht2-QrB 30, serHi)ca gel chromat ogr aphy (10 50%
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pal e-yel l ow foam solid (7.0 g, 75%. HPLC Rt (Method
A: 1.25 min LOM (M2z)gxaMBLedH +. 10 Conpound
11C. 8- Bronp- 3- (4- net hoxybi cycl o [ 2. 2. 1] hept an- 1-yl
[ 1, 2, ${(3-(Haw-2ndktBylphpyoxiydH3A@-hietioxybicBlo 2AVE octan- -yl)-

[00162] To conpound 700 in 14 nmL of
anhydrous a, a,a 15 t[ijzf‘ﬂ F*l?t"!ﬂrﬁuérfépmg}@dded gl aci al
acetatic acid (3 nm,yo2.5 mmy)Nat RI. The reaction

was carried out inamc owaye N Enmrys

Qpti mi zer, Pers YN'Bi O —agm200 C for
30 min. Atotal of |onp und wer e repeated
in 10 runs. The re I on nmixtures were conbi ned and

concentrated under reduced pressure. The residue was
di ssolved in ethyl acetate, washed with 1N NaCH,

ied 1)-4-
Pur Iﬁ{pl cagilsg\n ]g;; ﬁgggggé%eﬁ%at ogr?}ggﬁ?ﬁl?gg )80%
eh{bylhoxyat@tmzazmbchmeahem)bqhwdvazﬂej conmpound 11C as
white solid (5.7 g, 86%9. HPLC Rt (Methogy,p): 2.07
mn. LCM (mz) = 323 (MtH) +. Conp
4- (8- Brorm[124]triazolo[43|a]py -3- 25
yl ) bicyclo[ 2. 2. 1] heptan- | - ol

2006/ 135795 PCT/ U820/022576 [00163] Conpound 11C
(500.0 ng, 1.55 ¥ ﬁl ssol ved in 48% HBr

aqueous solution (8 I) fol |l oned by
addi tion of acetic piydr i d .4 i, 36 mmol). The
reaction was heated at 120 C for 14 h, cool ed t

af015dbncEn @ ptaredysalipinay ofr%@g@@ay‘tﬁp)écé%[g r262]oq:ttan%§arboxyhc acid
di kot gd 1% U088 B A &GSk BhE ALYARIREY STDrg. Crem. 1982, 47, 2951-

2957) in 8 mL of anhydrous THF were added NMM (0.423 mL, 3.8 mmol) and
isobutyl chloroformate (0.50 mL, 3.8 mmol) at 0 °C. The reaction was stirred at 0 °C
for 30 min, then compound 7B (800 mg, 3.2 mmol) was added at 0 °C. The resulting
mixture was stirred at 0 °C for 10 min followed by 90 min at RT before quenched
with water. The reaction mixture was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate, washed with water, dried over Na,SO,4 and
concentrated. Purification by silica gel chromatography (30-60% ethyl acetate in
hexanes) provided compound 8A as pale-yellow foam solid (840 mg, 63%). HPLC R,
(Method A): 2.56 min. LC/MS (m/z) =415 (M+H)".
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[00159]  To a suspension of Example 8 (290 mg, 0.73 mmol) in anhydrous acetic
anhydride (1 mL, 10.6 mmol) was slowly added 48% HBr aqueous solution (0.7 mL,
6.2 mmol). The reaction was heated at 100 °C for 20 hr, and cooled to RT. It was

diluted with ethyl acetate, washed with 1N NaOH solution, dried over Na,SO, and
concentrated. Purification by PrepHPLC gave Example 9 (220 mg, 61%) and
Example 10 (9 mg, 3%), both as TFA salt. Example 9: HPLC R; (Method A): 3.07
min. LC/MS (m/z) = 384 (M+H)*. 'H NMR (CDCl3): 6 7.97 (d, J= 7.0 Hz, 1H), 7.31
(d, J=8.3 Hz, 1H), 7.18 (t, J=8.3 Hz, 1H), 7.02 (d, J= 8.3 Hz, 1H), 6.76 (t,J=17.2
Hz, 1H), 6.30 (d, J= 7.5 Hz, 1H), 2.32 (t, J= 7.9 Hz, 6H), 2.25 (s,3H), 1.88 (t, J=
7.9 Hz, 6H). Example 10: HPLC R, (Method A): 3.57 min. LC/MS (m/z) =426
(M+H)". "H NMR (CDCL): §8.16 (d, J=17.0 Hz, 1H), 7.33 (d, J= 7.9 Hz, 1H), 7.19
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9CMQ Cl NN 17 374 98 d /_ o N NN 18, C 391
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EXAMPLE 11
5 4-(8-(2-Chloro-5-methylphenoxy)-[1,2,4]triazolo[4,3-a]pyridin-3-

yl)bicyclo[2.2.1]heptan-1-ol
N—N

Cl
0. / \
=
Me

Compound 11A. 3-Bromo-2-hydrazinylpyridine
NHNH,

Br XN

10 L
[00160] To a solution of 2-chloro-3-bromopyridine (14.5 g, 75.1 mmol) in 100 mL
of dioxane was added anhydrous hydrazine (35.4 mL, 1127 mmol) at RT. The
reaction mixture was heated-at reflux for 15 h, then cooled to RT. After most of the
solvent were removed under reduced pressure, the residue was diluted with ethyl

15  acetate, washed with water, dried over Na,SQO4, and concentrated. Recrystallization in

ethyl acetate and hexanes gave compound 11A (12.9 g, 91%) as a solid. LC/MS (m/z)
=188 (M+H)".

Compound 11B. N'-(3-Bromopyridin-2-yl)-4-methoxybicyclo[2.2.1]heptane-1-
20  carbohydrazide
OMe

Br (0]

[00161] To a stirred solution of 4-methoxybicyclo[2.2.1]heptane-1-carboxylic acid
(4.7 g, 27.6 mmol; see Adcock, Abeywickrema and Kok, J. Org. Chem. 1984, 49,
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o3 S A o ek BB o e

NEsoButyFchloroformate (4.3 mL, 32.7 mmol) at 0 °C. The reaction was stirred at 0 °C

for 30 min, then compound 11A (5.2 g, 27.7 mmol) was added at 0 °C. The resulting
mixture was stirred at 0 °C for 30 min followed by 5 hr at RT before quenched with
water. The reaction mixture was concentrated under reduced pressure. The residue
was dissolved in ethyl acetate, washed with water, dried over Na,SO4 and
concentrated. Purification by silica gel chromatography (10-50% ethyl acetate in
hexanes) provided compound 11B as pale-yellow foam solid (7.0 g, 75%). HPLC R,
(Method A): 1.25 min. LC/MS (m/z) = 340 (M+H)".

Compound 11C. 8-Bromo-3-(4-methoxybicyclo [2.2.1]heptan-1-yl)-
[1,2,4]triazolo[4,3-a]pyridine
N—N

Br / \
A~
==

[00162] To compound 11B (700 mg, 2.1 mmol) in 14 mL of anhydrous o, 0,0
triflurotoluene was added glacial acetatic acid (3 mL, 52.5 mmol) at RT. The reaction
was carried out in a microwave reactor (Emrys Optimizer, Personal Chemistry,
Biotage) at 200 °C for 30 min. A total of 7 g of compound 11B were repeated in 10
runs. The reaction mixtures were combined and concentrated under reduced pressure.
The residue was dissolved in ethyl acetate, washed with 1N NaOH, water, dried over
Na,SO, and concetracted. Purification by silica gel chromatography (20-80% ethyl
acetate in hexanes) provided compound 11C as white solid (5.7 g, 86%). HPLC R;
(Method A): 2.07 min. LC/MS (m/z) = 323 (M+H)".

Compound 11D. 4-(8-Bromo-[1,2,4]triazolo[4,3-a]pyridin-3-
yDbicyclo[2.2.1]heptan-1-o0l
N—N
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35 340 84.9 0 NON F N -65 WD 2006/ 135795

PCT/ US2006/ 022576 Exam|le Structure LC/ M5 Mass ( MtH)
oRoe1887P5 (%9 36 F 358 95.9 1/ p *-0 F N 37PGBESBT6/@2576
ad ONQ J" N 38 d 390 98.1 ci 39 d 424 100.0 d

1 9163 s Gompeisd o0 e 1.2 o) wanslagty issolisd 4% HBr
aqueous solution (8 mL, 70.7 mmol), followed by addition of acetic anhydride (3.4
mL, 36 mmol). The reaction was heated at 120 °C for 14 h, cooled to RT, and
concentrated under reduced pressure. It was diluted with ethyl acetate, washed with
IN NaOH, water, dried over Na,SO4 and concentrated. Purification by silica gel
chromatography (100% ethyl acetate to 5% methanol in ethyl acetate) provided
compound 11D (445 mg, 93%) as white solid. HPLC R; (Method A): 1.59 min.

LC/MS (m/z) = 308 (M-+H).

Example 11

[00164] To a solution of compound 11D (30 mg, 0.097 mmol) in anhydrous DMF
(0.5 mL) were added 2-chloro-5-methylphenol (69 mg, 0.49 mmol) and anhydrous
Cs2CO3 powder (159 mg, 0.49 mmol). The reaction was carried out in a microwave
reactor (Emrys Optimizer, Personal Chemistry, Biotage) at 180 °C for 3.4 hr.
Additional 2-chloro-5-methylphenol (69 mg, 0.49 mmol) and anhydrous Cs;CO3
powder (159 mg, 0.49 mmol) were added, and the reaction was run at 180 °C for
another 3 hr. The reaction mixture was diluted with ethyl acetate, washed with 1N
NaOH, water, dried over MgSO, and concentrated. Purification by PrepHPLC
provided example 11 as white solid (31 mg, 66%) as TFA salt. HPLC R, (Method A):
2.90 min. LC/MS (m/z) = 370 (M+H)". 'H NMR (CDCl): § 7.84 (d, J="7.2 Hz, 1H),
7.36 (d, J="17.7 Hz, 1H), 7.06 (s, 1H), 7.05 (d, /= 8.8 Hz, 1H), 6.75 (t, J=7.2 Hz,
1H), 6.30 (d, /= 7.2 Hz, 1H), 2.28-2.40 (m, 2H), 2.33 (s, 3H), 2.23 (s, 2H), 2.12-2.22
(m, 2H), 1.86-2.03 (m, 4H).

EXAMPLES 12 TO 183
[00165] Examples 12 to 183 in Table 1 were synthesized according to the
procedures described in Examples 1 to 11, the schemes, or by other similar methods

known to one skilled in the art, with other appropriate reagents.
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Wis aryl, cycloal kyl, heteroaryl or heterocyclyl, all

of which maybe optionally substituted wwth R, R a,
woRMs/188785 and Rid; Ri, Ria, R b, Ric and R d aP€I/Us2006/022576

i ndependent |y hydr ogen, hal ogen, O—L -CN, 10 - N2,

o

: M—N@ﬁ%ﬁ aIr‘?L Y im! urity (%)
al koxy, aryl gxy, ;& odl koxy,3,54al kyI tlhi o, 95
N

aryl thio, ary am no, am noal kyl,
aryllam no, |het yI het er oaryl or

het TU%LIyi, VVH.pI BII,NIIC Iyl, heter yr Of
het erocycl yl ola \é éﬁ 1 [y substsr9 uted Vith R9/7

R7a) R7b, and natively any two Ri,

Rla; Rib, Rc - can be tgken together to form a
fused &ityl , heteroaryl het®¥ odycl yl awgng or [Spirogs
heterocycl) rin L |s a ond 0, S, SO SO,

al kenyl , cycl oal

SO2NR2, OCIR2R23 bR2¢, CR2R2aO
CR2bR2cCR2IR2aO N4 (,R2R2aN( R5), SCR2R2a,
CR2R2afy; CRPRZaSsO, LHAHA&;BUA $OCRZRZAg oquZRLd,% 20
CR2R2aCCR2hR2c, ¢HCR2R2@S | CRRR2aSO2CR2hR2c,
SC2NR2 CR2 alR2#. ASQBR2RR2 a7~ aCO, CONR5CR2aR2b,
CR2R’2aCR2bRZc 23{CR2R2L SO, CR2R2aCR2bF32 SQ2,
proyided that i a bond when Wis pheny R2,
Rea| RIB and RZC are |ndep Hdent | y hy@f ogen, |hal og®n,
al kyl or hal oal atively any two R2, R2a,
R2b] and R2c f£a her to which |25 the
atomthey are a cycl oal kyl, |hal ogen
substituted cyc aI k or heterocyclyl ring; R3, R3a

and| R39ar ¢ i ndependent|y hgdr ogen, hadogen, |- OH o5CN,
-NQ2, - CCPRZa q CO\IR%Bza SO2NR2R2a, - SOR2a,

- SPR2a, - al kyl, -79
2006/13579 hanaIkyI cy¢l oal kyl ,

al kpxy, ar) on haloalkoxy, alkylthlo

ary| thige, |ar ylcﬁul T om-w al Ryt o, 391211 nmoatkyt 97
ary|] am no, M@,r)l , heteroaryl |or

het grocycl yl , reinjth ! | heteroaryl of

het procvel _/! may_be nnf i nnal l Vi substituted Mth R7,
R7al RPb, And b 57 bi cycl o[ 2424 2] oct yl or 97
bicyclo[2, 2,1 N b &f Iwhi ch maybe optionally
substit ut ed ~0r nore substituents sel ected
“from hg@h oge SR6 CCORG NR5€

- - OR0 = \.zl\l = |\|r\u\9\7r\u,
- NR5S02R6, , 0 H, R2R2a,
- CONR2R24a, NS0 A kyI al koxy, |aryl,
er 0

ami no, he het er oaryl wherein {he al kyl,

al kioxyigz ary heterNe ryl erocye,i_:,eyi 10 y Degg
optj onally}|s cR? R7a, R7b, and R7ci or
R4 s cyclp , Lot he han bi cycl o[ 2, 2, 2] o¢ctyl or
bi cyelof2 217 hanf y which

y oI oT 7
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may be optionally substituted with one or nore
substituents selected from hal ogen, -0OH, -0OR6, - SR,

WO A06RE5795 CN, - NRSCOR6, - NR5S02R6, - COR6, - COZ2RBI/US2006/022576
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25

-CO2H, -OCONR2R2a, - CONR2R2a, - NR5CO2R6, - SO2R6,
a , am no, 15 heterocyclyl or
hm%h?‘m%ihithe al kyl , al koxy, aryl,

het eroaryl or heterocyclyl mnaybe optionally

substituted with R7, R7a, R7b, and R7ci or R4 is
het er odycl ylA coshpaindwéigorbmla@d) i onal |y substituted with

one or nore substituents sel ecfed from hal ogen, -OH,
-OR6, -SR6, -0OCOR6, -CN, -NRSQO%R«‘-NRSSOZRG, - CORG,

-CO2R6, -C2H, - OCONR2R2a, - a, -NR5CO2R6, 20
- S2R6, al kyl, al koxy, aryl, 'n%ﬂ/ﬁaierocyclyl or
het eroaryl , wherei n t h&aiky A\ a{bh*y aryl

het eroaryl or heterocyclyl my opRyonal Iy
substituted with with R7, Rr7a, rR7b, and R7c; R5, at
each occurrence, is independently hydrogen, aIkyI,
cycl oal kyl, aryl, hal oal kyl, (OR2a, CO2R2a,
S2NR2R2a, or S2R2a each occurre ce, is
| GORIISIOREST FapteEaoRTS, Sefveﬁeaaﬁa&w Prafyes ghergpd ety | |

all of U ;
S R e ek M rﬁ%&?
eaphoMlgruubsﬁmlied watheR 4] R@eﬁeﬁﬂemﬂdyRﬂaal 0, aI kyl,

hal oal kyl koxy r o , arylaryl, ar yI al I
aryl al I&fu %;e o Rl ld eg%n I@qn 1yh89@g%|hﬁ3ﬂgsmak CN,
Cy a I a | KW

helﬁg)(rgoaldgyo'?@a’ g%bﬁﬁi%zrabg({} c%{xzyl/{ 2 hSet eraoar ?51’ FZS&GZ\R 6"

h NR}ZIC@R){,I adityit hajoallal ydyoboy iy K vlkoxg) ekyllot(ﬂl adkenyl haloalkoxy,

el sk, eyl eartyg /P SIS, rdanize, beiprgprylamino,
? lmt&g%‘?f &%%?e%écf / %QQ%@%@F%&@ 1-5p ﬁet%%payﬂgay be

1al m wher el Wi's ar

h@paomlywhbstﬁhﬂed (wﬁthva;l,RlaI1 R&yab@R%ptl onal I y subst it ut ed
wth RlL, Ria Ric and R d;
Rd ar & a%%ﬁé\ﬁ&mw tvor%ldkayg&m Rh‘afF’é]g%lm can wake@qgethsr to form

IR, P g BRSO S S e e S B Py

al koxy L 1al’a)b|oﬁd,)o &ISCQ IMZ; alh&i;@aiykwmyl I‘a{5k¢M2R&apCR2R23CR2bRZC,
lthio | sul f onyl kyl am no, am no

hr%ﬁﬁﬁn@ Rh%xae‘%)@gﬁ Iagﬁﬁ%c CRaRyaIO %MGE&%«IaOoN(Rs)CRsza,

et B Ar b PR %LQR”%@% SRi30ER AT SRRy 3:CRaRes

RGR,REOCRARY, BRER,.SORLRLSG CRIBUSD,CR1 RS, SBINRSOR, RNE2,
CR2R2a CR2R2aCR2bR2c, SCPNR2, OCRPRra,  CR2R2aO,

Roa CRBEBRE0, SONBRIRRBITRARFOR R W@I&&O
T e
hydr oge, RhaRagaa R,ahiehdependuatlgakdapen, halogen, alkyl or haloalkyl;
or alternatively any two Ry, Raa, Rop, and Ry, can be taken together to which
the atom they are attached to form a cycloalkyl, halogen substituted cycloalkyl or
heterocyclyl ring;
R3, R3, and Rsy, are independently hydrogen, halogen, -OH, -CN, -NO,,
-CO2R2,, -CONRZR 3, -SO2NR3R 25, -SOR3,, -SO2R2,, -NR2SO2R6, -NR,CO4Rg, alkyl,
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R3, R3a and R3b are independently hydrogen, hal ogen,
-OH, -CN, -NX2, 15 -C02R2a, -CONR2R2a, - SO2NR2R2a,

W0 30235795 SO2R2a, - NR2SO02R6, - NR2CO2R6, al kyl , PCT/US2006/022576
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hal oal kyl , cycloalkyl al koxy, aryloxy, alkenyl
haloalkoxy | kyl t hi o, arylthl | sul fon
Ggloa ﬁH%ﬂxwry Ot yAlEED h delonliOR R T?fla}na%thlo

;
L B S AL O A b
Slwﬁabcyd]m,e\dhermtthe 71, h%marﬁﬂﬁ het@ftﬁbyﬂ?bmaﬁ Be Bdtiomally substituted

bi cycl o 2,2]octyl or bicyclo[2,2,1] heptyl, both of
it R y,%@, anglRiconal |y substituted with one or nore

e

§Etdinally subSINERIRIh ondSaNRaR2abstitiRb it d ff(ﬁﬁ)hﬁﬁgen -OH,
aI klé aI kox am no, _heterocyc Oi?ré
Qf\t, NRsCORk 3y INRsgrBseyC y—lCOst, -CO.H,

S%@%ﬁ%@ﬁ %OIQ %bﬁzﬁgf 5213(% g%y? %51&0949%{&13’ amino,

Clyttroaydiyllor heﬂeft%fylt\hmieﬂﬂl thy ﬂk?][, alk3xR]aoyl} hdteroaryl or heterocyclyl
bicyclo[2,2,1]h whi ch  may be optionally
SEB% be PB‘F@EHWS‘FWU%@ with oy %hs%bs 4 Ren?s sel ect ed

L8080 s T e

- fINB2 Bgionat INSEKSHARE] witbQREREr n@k&ﬂbstltabﬂﬁ@ Xt}lect@d ﬁbm halogen,
am no, 30 heterocyclyl or heteroa wher ei n
191 O by O &Pi. R URGSOR DR B e, oE OBy Oy COEL

o OB o B B 0 a0 B ey e

h%t%@@ﬁ'&'hetemm hwh@iintBe IRY1, ekl yarsiubatiobtil 6chstérbbyclyl

one or nore substituents sel ected from hal ogen, -OH,
- 10RB be opfignally eamtigited with R/NRECRRG and RNREISO2R6, - CORS,

- ScoRoR BT RO By Pe AP RLS SHet BBy B ppe gy more

hafRfigehiy |se1e&1/6&ﬁ6h{hd1$g%na-ldﬂ|-01§; HROXCORE LN, -NR5COR6,
het er oaryl or heterocycl yI be opti onal |

sthOR4S QB e € Ok e HCRR s, FFLH, - ONBul%Iza,RC@N 20, aNReGEOPR 5

OSGYSLENER: oy RREIRE o NEAIRR B e o,
eqkBx P GEH ! K6yl d)rShdtéiQ@yl@Bm %?tﬂe)bpﬁbﬁéﬂy, subjtehiea kit with R,
aryl or heteroaryl, 10 a whi ch may be optionally
SBlmsRmI, ancéanm th with R, R7a R7b, and Ric; and R7,
R7a, at
i ndepe F?gl ??ﬁ}l%em& ﬁ%?‘?&p ‘%Pgﬁ?é@‘r’ge%ﬁﬁ%kf ng?’]%ﬂd aryl,
apybA! c@ma!d,am%& a,@umzkyl or SOM2 kyl oxy, al kenyl,

cycl oal kyl, —cycl oal kyl al'kyl, cycloal kyl al ky onY
ani no, Rﬁ,caﬂeacﬂmcmgmekly |1ndegglydent1]yj elkat, @mlyalkyl aryl or heteroaryl,
I OX Vi I er | al k het | kox
?@/ Pi@%ﬁﬁ VP? Stéﬁll lﬁg,m ﬁ “83d'Ry; and

aryl oxyaryl, R%l vl I@y@," £ Qacl?écléﬁ@%eaﬂ’e 'ﬂ&iependently halo, alkyl,

aryl car bony’l am no, - - or thio
haloalkyl, alkoxy, aryl, aryloxy, arylaryl arylalkyl arylalkyloxy, alkenyl, cycloalkyl,
cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio,

aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.
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3. The compound of claim1l1l, wherein: W-is aryl,
cycl oal kyl or heteroaryl, all of which may be

wopitcossbs y substituted with RL, R a, R b, R BCEHOS2006/022576
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Rid; 20 R, Ra, Rb, Ric and Rid are independently
hydr ogen, h n,. .- - CN N2 CO2R2a,
- CONR2R24a, %%%ﬁﬁ??&%lbf%]&f heé%ERZa al kyl ,
hal oaI Ry lis aryg )é? ¢16@kidydr ,heﬁﬁ'clfa@%ly all 8f théﬁ)fnayl'&l di)@ilohéllsysubsututed
alkylthi o, arylthio, arylsulfonyl, alkylamn

aﬁYl 1I&$,Rlar1§4b&¢dﬂm; heter oaryl am no, aryl,

Rgtggggirly 1**0?%& %ﬁ%ﬁeﬁ mﬂ%}ﬁ e' ! tawgplpﬁ aldgen, -OH, -CN,

SuReL] {0089, \ cl
bong)tl 0, qu \QCDNRRRB MN% %ﬁthzza NR SQZR%

OERBEER;Rs, @mmwlk%mkylcﬂkma srylemp mamma@mnxy,

R@CRZWQ ’ﬁla'l%n r ég}’ b ﬁ%ﬁf{#@?ﬁﬁgg@a@n Ezteroarylamino
ﬁkﬂgﬁ%roﬁlykb’ﬂ he@drodialydakiterbin théggyﬁ%etex%%&%? ‘ﬁet@%&y@lﬁemay be

ependently h ydr ogen, hal ogen

- Cotemaly summth RﬁRﬁJ\lRZRZad R%SO?Za - S R2a

ﬁlalkglal %2‘%? @4% ﬁﬁi SQgr iﬁﬁ?h@& f}?%ﬁg & SO2NR;, OCR2Rz,

I I
pCHRboa 3‘2"% TR, Sgﬁﬁﬁ%mé%@%ﬁ%%%“ﬂ%

h étReRoBCR 20 R, @lﬁibﬁ&@zﬁﬂzykzc, YEY Ej@RzERlﬁ OaﬂﬂNRSCRZasz,

cubst | B Ba i mps sk paderppits fabiveeh %pjﬁgﬁlg alkyl or haloalkyl
\?\/hcy(:l Q{32R%’a?1]i%, Yk 119({6#3%&)1’19&%/ %eril]hg ok S0,

tionalfy substituted mn one or hore
S uG@bRLu@QNRM,eSOeN RER QSO 20 680:R 7 CRIRS®,REORBIR,CO,R6, alkyl,

~ Beed £ o dralosi o pikaay: halpglkot albbio, i,

hel @&y, )dkyﬁfmﬁ'@ LSRN, arﬁfea i) Iﬂe{eF&fﬁ%rlgﬁo’b aéryl, heteroaryl or

al Koxy, aryl; hetéroaryl ter dcyc
opeicoreatlyls el thelﬂrﬁdhw:mhrnyb’r hdRyracyclyRAmy twnaptididally smbstituted

R4 .j.s cycl k ot her than bicyclo[2,2,2] octyl or
'db€$b%@ 7%?%@5? which 10 may be optionally
subst i n
from ha sgastiet? %0%%%%%%9@5%%&@ bRy be
@ﬁcﬁiﬁi,lly-sﬁnﬂiﬁ;ted GRBENRE B2 aore SENRRBRA seleetS Fih) habddey] -OH,
or heteroaryl,

ArERE SRED TN VRS NGOy S5k gk -COLEL,
el Lo i, ek o S

nhyteim:ydpt ordreadrbaryls wthsteir t]ie@ﬂky&l\ﬂ dlloxgngryl hetdBoaeyl or heterocyclyl
subs |tuent% selected f.rom hal ggen, -OH, -OR6, - SR6,

optigpglly. 7 R7a, Boppand B@{?,GRIRZRZa
hgtoe\|rR§ %2&{ c)yci%gﬁgﬁ ’otl?ér Koy b1@§Lc|ﬁ§[§& 2]8‘5t¥1| or b‘”ilépc[bcfZ 2,1]heptyl, which
may be optionally substituted with one or more substituents selected from halogen,
-OH, -ORg, -SR¢, -OCORg, -CN, -NRsCORg, -NR5sSO,R¢, -CORg, -CO,R¢, -CO,H,
-OCONRzR2;, -CONR2R3;, -NRsCO,R6, -SO2R, alkyl, alkoxy, aryl, amino,

heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl

may be optionally substituted with Ry, R7a, R, and Ryg; or
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or heteroaryl, wherein the al kyl, al koxy, aryl,
heteroaryl or heterocyclyl nmay be optionally

weobstsiros ed with R7, Rr7a, R7b, and R7,; 20 REPCHUSma&®R22576
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occurrence, is independently alkyl, cycloalkyl aryl

Subst i Ratatrpesih ey R aPRReA) SRRRCRPS itk i gy more

Ré@stifdents s@fégteﬁzﬁonﬁﬁalg%ﬁh -G LR E -GEBR, -CN, -NRsCORs,
i ndependent |y hal o hal o ij? al koxy, aryl

aFNRES@’Z»RééHqﬂ)&f W:OZEJ yCGHE,y-DCCﬂﬂBH&Ia kﬂm‘*&szaFNR@QDst,

C?\é:dkg{ k‘éq C%ﬁ? l&)@a 1|§1|§,| k%qg?y%ﬁ ga)}l k\%ﬂ% ¥1 the alkyl,

hefieko kyl al]lﬂ/EB te@&Bé’}ic lﬁ?&lg berb%h%ﬁﬁﬂfs\ﬁlb&ﬁtﬁ@ﬁx”lth a R7a,

aryl oXya hi o Fthio,” aryloxyary
aRky badiRelp, aI kanoyl am no, aryl car bonyl am no, - N02
-CN or _thiol. 4. The conpound. of ?% ima1l, er ei

W
i s aryRsdit cRdt cBERAe; 1S BeffaRerenilynydrores, 2 &pj?lp , Py,

sy Lk tﬁ%§ 30 Rla Rib, Ric and R d; Ri,
RF qu; 2‘2’512428%% are i ndependently hydrogen,
hal ogeiR,s, &t&bh ecﬁttrenee]\@éindepéi%ﬁﬂy allyCCOXERB MR, aryl or heteroaryl,

i R R TN
al kyl t 73%73,31@6%4&1@ o, AEXUSGHCLOBYE, ar@'dﬂébé‘meﬂﬁy halo, alkyl,

am noa et eroaryl ani no,

hatleslist, wlkory, At ﬁyhﬁy,cdryllaryl vm]m:yn atﬁaﬂkﬁbxj/,,alkenyl cycloalkyl,
heteroaryl or heterocyclyl maybe optionally

s Gpdealkylelkyl, arqlppliealkidpy. anmpo, -9F heproxyalkyls agyldstrgoaryl,

obe oo BRI, p Rk o AT Y NGRS Byt

I adépsanelkyahiddl sigavyldnsihogeyicarbbiglimino, MNDHaCKyrthiol.
R3, R3a and R3b are independently hydrogen, hal ogen,
-OH, -CN, -N®2, -CX2R2a, -CONR2R2a, - SO2NR2R2a,

al kyl , l%hal O%F%IPP}%M &%ﬁﬁh“ﬂle@%y’ aryl oxy,

hal oal oxy, ‘a aryl sul fonyl ,

al kyl aW iaryR ﬂ}/dl@eﬂkﬁ)dr hetafqakyimlh@f wHiGh kel e @;@nmham' sobstituted
aryI het eroaryl or_heterocyclyl, wherein the aryl,
h&t@rBiaRyd Raw Rin@idRocycl yl - may be optional |y

substi 7 4

bi cycl g{Zﬁ?i %bbcfc%d&? %{eé ﬁ%o?%%gyﬁ&%ﬁ)ég} hfal%gg For e
WANOR, Ty RbE C(ONRZR,{;;&JSQGI\HMR% LS(DM;CLS\GDZREL !lﬂtg?l ﬁﬁlomlk;rle
substltuents sel ected from hal oge

ko1 ko Gy, helopRgEy, aUOHPED, aingaRa oy, Ak tamino,

hg%g%c p” )1/'?1 mm%ﬁoﬁﬁgr ogl nbv\%gi( ﬂxt%tota 13& Pﬁt%fgcpayl wherein the

alaks@)eteradryl or HeedredyBil yﬂa () obﬁbﬂ@%ﬁﬁétﬁhteﬂﬁ&ithﬂ% R7a, Rop, and
%_lonally substitut ed mnth R7, Rr/a, R7b, and R76 or

7S cycl oal kyl, ot her than blcyclo[2 2,2]octyl or
bicyct 812 seh R o, o1 Kt R DIOR Rk Ock v,
f CRIRB@, BTRAR 2., CRoR2.S, CRoR2,0CR 2R 20, CR2R2:SCR2pRxc,
CR3R2:S0,CRR 5, or SO;NRyCR2.Rp;
Rj, Raa, Rop and Ry, are independently hydrogen, halogen, alkyl or haloalkyl;
R3 R3, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,,
-CO3R3,, -CONR,R2,, -SO2NR3R,, -SOR3,, -SO2R,,, alkyl, haloalkyl, cycloalkyl,

alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, alkylamino, aminoalkyl,
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20 -OH, -OR6, -SR6, -OCOR6, -CN, -COR6, -CO2R6, -CO2H,
- OCONR2R2a, - CONR2R2a, -SO2R6, al kyl, al koxy, aryl,

wW@piona3s7het erocycl yl or heteroaryl, wherein t heCHUE2006/022576
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alkoxy, aryl, heteroaryl or heterocyclyl may be
onally sub tituted with R7, R7a, and Ric; .or
Rt (i3 P00, g5 iRy YRS hamcaﬁéff wherein the'iry,

S t elect .

e (st s L s Al

- CO2R6R4 is bﬁmld[z 2 DRENR2RBiyclCLMRERPE], boBORRShichiniayibe

alkoxy ary

V\ﬂ@i‘c@ia tlgqtqgg:lfvlth 3p$gr§(1§[)ro M%t%’th%go éql heqxﬁtrorgiha ogen, -OH,
I
?ﬁs,%%‘f @bgi%%-cﬁﬁe at eac Ii y-GOfsL bbﬁl@il%w'a, LBORR,R,

Soccur rence
| FBiBRe rudleylt Alioxl, ki, antivie,| leddr&gpic]yl ar hétemaryﬂ‘gsﬂlmrm ithd alkyl,
30_all of which be optionally substituted wth
WK RATYLRSEroRRy HOr hefraoely] T peiptionslly subgHiNted ma ey, R
ah_e {Rpcgprrence are independently hal o, alkyl,
haf“a “ ~al koxy, aryl, aryloxy, arylaryl, arylalkyl,

aryl al Ryis(t&yl,oalkbfk ethet thaﬁ)b@dyohul[lgyﬂ]octylm bldcIRINBA 2P HB5vhich
PCT/ US2006/ 022576, cycl oal kyl al ky

c?@vésm@%lwwwe Hithone omor%wawaﬂs R§fected fipm halogen,
hgtt)ﬁr ‘Eﬁ%l R, G *@&6‘1{06"‘ Oébgghﬁéza 32 c%@z%i KBCONR,R,,, -CONR,Ra,,

et oar yl éxyal

arSOMkatkyihi alkoxy, amlJ a@pﬂma,r hdtero@}ck}& |oﬁh3:téﬂ>ary1 wherein the alkyl,
alkanoylan1no aryl carbon r thio

0
5a1§oxyrmsy clstioreaHodieterpeC ¥bll @aY\bﬁ@doélpﬁaﬂwgﬂta&eg (Wit R7, Rz,
te%ﬁ@f&'" bot h of which maybe optionally substituted
Wi Th “Ria, Rib, Ric and Rid; R, Rila, Rib, Ricand

Rid ar R:;'islh‘é@diectwgmt\bhiclhmy@@@ptloﬁh’ﬂy@gbmtutemith-dﬁhl,or more
-NO2, -CO2R2a, al kyl, hal oal k %&C@oal kyl, aI ko ,
afs@hs@wntswale@tﬁd ﬁr@;ayhalggexwﬁi @Rs, 1 r9139 oC 6> “CO2Rs,

% ﬁ'a’k_ﬂ(ﬁﬁ( qﬁ@t 1 4 all%o%' rglgh@&or heterocyclyl

V\Ibﬁhﬁéxﬁbafyﬁ] evledrath thJEﬁkﬁ[ ﬂﬁé)y}} a@/fl Héﬁr@ﬂr?lc()ﬂie}ﬂrodmbyl bﬁy be
optional 'y substituted with R7, Rra, R7b, and Ric;
i Qpﬁorwamubsbltutsi wib RsRe; RorembRr: OCR2R2a, CR2R2a0,

22(2; Ngrz %Cléle%c urrwce%%%%?é e ?l'ﬁaﬂkg'g %ﬁcloﬁ%&l @% B 3&&031'3’1,

hali @akntﬁydh mayRse offfdaaky @hb@ﬁﬁtar\enm adarenden R|7b\/ and R7c, and
hydr ogen, hal ogen, -CH, -NO2, -CO2R2a, al
hal oal Ryl Rrac§ol el Rogl at eacrh@g@yrremeyar@x@depﬁmeaﬁv ﬂa@%yalkyl

:-}}f‘%gg(p’kﬂkoar ?’aﬁ’lhl o],%( 4t Aé/i[a lf,o aryn?iqgl a%rl}éﬁé‘gl%%l Wienyl, cycloalkyl,
h @S'ﬁbﬂﬁf’m‘kyp 'Z:yclbﬁkﬁﬁlk%b&&y dﬁﬂn@‘m Iy dtdigal &F'N |acy1 heteroaryl,

het eroaryl or heteroc optiona

s hbtsrdaryloxd hetemanilalyy hetemaflalkzw agiexyRikyL, aﬁwlth@ arylalkylthio,
bl Y& %.bé aﬁ!@ﬂmﬁoy alkglgoy?am%gl a?rgflcar%bn;rlampr}oy -NOZ,OERI (%’ftluol

4. The compound of claim 1, wherein:

W is aryl or heteroaryl, both of which may be optionally substituted with Ry,
Ria, Riv, Ric and Ryg;

Ry, Ria, Rip, Ric and R4 are independentfy hydrogen, halogen, -OH, -CN,
-NO3,, -CO3R3,, -CONRR 25, -SO2NR,R 5, alkyl, haloalkyl, cycloalkyl, alkoxy,
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optionally substituted with one or nore substituents
sel ected from hal ogen, -OH, -0OR6, -SR6, -CN, -CORG,

WO a0RE3795 CO2H, - CONR2R2a, - SO2R6, al kyl, al korgr1/Us2096/022576
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am no, heterocycl yl or heteroaryl wherein the al kyl,

o pbtonapRptlme el B Rl é&%lsﬁ%ﬁyrlo%ﬁl' Hoipgt Sgpaligl
Rﬁrylaﬁnﬁlmh&aloMiannﬁ& heyl Bélé&%aﬁggﬁ/%ée o%(&yﬂ fﬁsbﬁ' th€bryl,

bi ¢ycl o[ 2, 2, 1] hept yI’, I 'oha
s hbtstaatyltoe &ieiwrdcyclghaajobe omticmaly blﬂisﬁttﬂlﬁhWEh Rel Eﬁl R4, and Ry;

from hal ogen, . -QH,_ - - .- - ' ,
oo SRt Y6 FE: Cltrt OCH keI, POPR s o
hetrgROeHER YR, OF heteroaryl, wherein the alkyl, alkoxy,
aryl, aheteroaryl or 30 heterocyclyl may be optionally

S ubst i R4t Rel, Riptand RZ, a:d&'imiep&?d&:ntly hglditeen, halogl ails/l or haloalkyl,;
hetero tlonaII substituted with
one or %39 an‘%ﬁg’ﬁ FIS]E ?nade% ’éijcr%enﬁ ﬁ?&ﬁg%r‘a HN--892,

20087335 108 BT AB0e st ol b %&gqaﬁ%gxé?g&m agloxy,

ahkdphlkoay, ladixpthig aithicg Hiyﬂﬂmlfohysll; ellkylaymh(y,lanﬁﬂoalkyl arylamino,
het er oar yl , V\'her%@ t he , al koxy, ary
t

h F@F%ﬁ}fl%llr@p anyh hgterrayy| o e’ﬁ:ggpyﬁlé( dﬁ’ﬁ'% g}q @yl heteroaryl or

S t. each

olt’f:5 E%%dr é/b'lg/?ﬁay‘%é B%%IA% Zﬂl% 5%1?15% 1@ tﬁ@g cfftﬁ?é d 7°’ aryl

or het %@sahslyi'clo[z.& zl}lobtybff)r mhyod:cbIZﬂaMhQﬁylobdsﬁhmf a&hhqh may be
substituted with with R7, R7a, R7b, and Ric; and
RPRLOMRAY subsifuted withong 98 ﬁl%% sihsHieats selgpted from halogen -OH,

—4d)

o SRESRENORE N, Ry, L COIRG PEDIN, QORI SdfiRoRs,
C Y80y, k]&dy], alk@)(yJ 0@l fyinal k@tér,ocyqlﬁldiaﬂe’teydaiijllkwhwém the alkyl,

an_no, - hydr oxyal kyl , acyl, heteroaryl, )
h é%l@ﬁsaa?rrylb b%yroawé péh%noywéylmy beentionalhy wbatlw&@ywlth Ry, Rz,

Kk al kylthio, arylalkylthio, 10
arﬂ’ %%?FV?& al kyl am do, al kanoyl ami no,

aryl camranystcbsmikyd, othdd@Ran bi&MISIR, 2L 2 bethl or Heycldie,2 1]hepty1 which
conmpound of claim1, wherein: Wis aryl, which

omya?ﬁaﬂnﬁyn@bb%lbwummm e cmnormsabstlme@ts sale@teérftpmh@logen
r
ha?ogeqR&Rﬁﬁf 8@1@6’ clj%ﬁl @6 aq:g?}? Gpeﬁ oalqbdls‘Mﬂ R~ CONR, Ry,
CyStDQBJ Kiklyl, atdok 9 aryl, ahMiOQKc}terob?dlﬂairK@téYOarﬁl K’hbﬂehi the alkyl,
I thio, arylsulfonyl, alkylamno, am noa

ﬁmﬁa 4%1,» hefetoaryd aF Wawm&yl mgybe opfisnally wbyn%éﬁd with R7, Rza,
h 883({0 36# wherein the aryl, heteroaryl or
hée @r ocycPyl may be optionally substituted with R7,

R7a, RRis &dtekob¥dlyl, Which nia tiofallysubStiduted0Hith Adrdd0re
OCR2R2a, CR2R2a0, SM2NR2CR2aR2b 20 or CR2R2aCOCR2bR2c;

Reubstuentsplecipd drawe balagen, r@He faRd eﬁm,yop:m@@ﬁ -COR6, “CO4Rs,
| k d
R R DS 0B o B AT RAe heterocyelyl

alok Yikteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
optionally substituted with R, R7,, Rz, and Rye;
Rs, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
all of which may be optionally substituted with with Ry, R7,, Rz, and Ry; and
R7, R7,, R, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkenyl, cycloalkyl,
-84 -



hal oal kyl , cycl oal kyl, al koxy, aryl oxy, hal oal koxy,
al kylthio, arylthio, arylsulfonyl, 25 alkylam no,

w@peionosd7hyl , aryl am no, heteroaryl am no, aryl,PCT/US2006/022576
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het eroaryl or heterocyclyl wherein the aryl,

oS, G @%%@y T R p—
SRR PSS e B L A0, o,

SafpRixiyanyE mthlesmﬂe,czﬂleaﬁoﬂammd) ahydepebonyldokino, -BlD,; €W or thiol.
-SR6, -CN, -COR6, -C02R6, -C02H, - CONR2R2a, - SO2RS6,

al kyl, al koxy, aryl, am no, heterocyclyl or

het er 0 ryl, ak Kyl xy, aryl,

heterogryl gﬁgaﬁQ?ngggg y 1 Wh%Le optlonally

subst | Wuiselylwir hbtefdaryl Rah oR\'a(chchamil Beldptionslly 8bstited with Ry,
2006/ 135795 PCT/U82006/022576 R4 is cycloal kyl, other

t RanRish Bycﬁné 2, 2] octyl or bicyclo[2, 2, 1] heptyl,

o oh. RER ek QK REKl oMb OB, TS
- BNO,, - C%;la, alﬁil?ﬁiﬁoalkﬂ@}'dloaﬂ@@ﬂ&ﬁ&ﬁaryloﬁ@ﬂﬂﬁoaﬂﬁd)&w hikylthio,

al koxy Y , .am no, heterocyclyl or heteroarY
}tbi%alfmé famﬂyalkylatmmymnmaﬁqyl apdyBigahsferogiylangno, aryl,

h

AEAERESY ) R BB ORELLY RS S i e
i qst&ﬂﬁnsﬂemﬁsﬁwt@iWhR7 CRf] Ral d Ry aryl or heteroar yI
all of _which ma e optlonalﬁé substituted with with

R7, Ryhs ®bend, QR RoRER 2R TR AVRo61R2aR2p OF
eg r&nce, are i ndependent |y hal o, al kyl,

ﬁaa?a@%:ﬁ% ¥koxy, aryl, aryloxy, arylaryl, arylalkyl,
ar yl al Ry | X YR o1, ah& RAYdre 11&&9&@1@1111@/ hydrodéd, halogen, alkyl or haloalkyl;

cycl oal k%%al k&/ cycl oal kyl al kyl oxy, am no, -
hydr ox?ka Emoylre mﬁ@te@ﬂ@é}m}’ﬁ%ﬂe@é@ﬁﬁw O, CN -NO,

e(; Ll %kﬁl al]f}i(scigf?{?gﬁyyl ko y % %Ytha?o x.?yilkgthlo arylthio,
ah&%ﬁ%hﬂn&mﬁm@{d b@@didatay, agyThiho, h&!@ﬁ)arylﬁﬂnﬁf aryhétkroaryl or

7. The conpound of claiml1, wherein: 15 Wis aryl ,
whetetecydylp Wth@ﬁaﬂhP gryduheserparyk exchetgiredychil mamibs, opnplmallymubsumted
anq dR i ,.Rib, RRc and Rid are hydrogen,

83%7 e By ' _NO2, al kyl, hal oal kyl ,
cycl oaRIzstblc@ch{g %/zf]o@cwdrqymcldu@bqqlhdp@yiybotabkwnﬂdnlr@aybe

arylthio, ary onyl |'am no, am noal kyl, aryl
h epfetvr@awubs@tutﬁbweth @@9 or jpjore wbém@f:rﬁs s¢lectedyfrgm halogen, -OH,

b-(%@% Pobb e ARy CoH s LR - IRRRe TR, g o,
Cg!@ﬂloa %&%ggmter@ﬁg ?fﬁ%:zegggﬁ ’aﬁ’[l{o;?',e aryl, heteroaryl or

i heleprsrdEmay bhgpticsgy suttstifutrsbwith BhiBra, B, andeRpattky | ;

% PR R MISBEER b s 950 B 0981w

ahié >b)é| Pﬁbﬂil@&ﬁbstﬂ@ﬂe@ HithBH% or MY biitifrenBIs¥lebBH $iom halogen,
aryl'su
-OH, -ORg, —SR5, -CN, -CORg, -CO3R¢, -CO,H, -CONRR,, -SO;R6, alkyl, alkoxy,

aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or
heterocyclyl may be optionally substituted with R7, R7,, Ry, and Ry; or

R4 is heterocyclyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -CN, -CORg, ~-CO,Rg, -CO-H,
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al kyl am no, am noal kyl, aryl, heteroaryl or
heterocyclyl, wherein the aryl, heteroaryl or

whedoensoytl yl nmay be optionally substituted w PET/BS2006/022576
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R7a, R7,, and R7 ; R4 is bicycl o[2 2, 2] octyl or

o Rk e S GiRer R b Ts PRt e eﬁ% B e PBRtoh wherein
f "tﬁérﬁlt‘ﬁ' QE@)& aryQﬁete%@aryl%tero%%lyl mx'be ogﬁg@llly s%ﬁﬁed with

. al kox aryl, am'nd, heterocycl
h@tmeaR}bl élnd/ﬂhaer ein the al kyI al koxy, aryl,

MR T Y ot M AR K p—
2 oRl k t

R B R R T S R g R A0

whi ch RayRheRppindia) dt)eadudmtnremneeate\mddpemﬂp ha]mpalk:yl

" BRR et e P A il o ioation
h%&&{iaﬂﬁ%&ﬂl&i &a@g%e&ggy,o?yxgp,yFﬁ%mgg}ﬁgai&lv heyl %@%1

het ef dar yI e optional

s thbistqat}dOﬂd hedietdaryikylRAeterori e lk ey afyfadyalR§l, alkylthic hrylalkylthio,
rr eniaqn@}lgm{dgd end 81r;%illg[%/ al ggr%gwag%%alﬁézgegykr ol

occurrence are |ndependently hal o, al kyl, hal oal kyl,
al koxy, aryl, aryloxy, arylaryl, aryIaIkyI,
aryl al byl ox;T,he abhpumid, of@enirxa]al\nﬂgekem 10

cycl oal kyl aI cycl oal kyl al oxy, .am no, -
hydr oxb’g RGP 1S openatly éP‘?ﬂt%“tﬁ‘eWéTP&lr §Ilao§~}b= Ryc and Ryg;

het ero Y 0
al kyl gatts ﬂ{g %P?{% ere}ﬂ“?elf’b‘l?%@%ﬁ%"gﬁ %}L}F}é&,dgH N,
al—N@@m}lb&makmlkﬂ; qyctoaﬂdyh yioay) aroloxy,Naloalkdzh, alkyltHio, Qirylthlo

th und of claiml, wherein: 15 Wis hen)f
V\,ﬁW ﬁogyloaﬁwaﬁ%m yodnpadlesil¢arylarning, beteroprylanmo, #gyh heferqaryl or
a
h ﬂgtf{?é:gclyl hae%eﬁé f;]h’e a%&?lnet%yﬁ%gcﬁ ;gnllliﬁ% %ﬁgﬁ% QJI %ﬁbsututed
c ydthd, Ryl, R@lahd)Ryo, aryl oxy, haI oal koxy, al kylthi o,
aryl thi o, (){I sul fonyl, al kyl am no m noal k arcyl
het er oéfl§la GPLHA% 56 Pll2y E RaRuai QCB R 5, CRA420 %@3& Ro:Rop

&%Q‘RLQ 20 R3, R3a and R3b are |ndependently
hydr oéerﬁl al 6§en, -OH, -CN, -NO2, al kyl , hal oal kyl

cycl oalRsyR,, Ribkmﬂ)ch ae Yhdepyndendl aadnsgery hal@kg&y latkyl o5
arylthio, arylsulfonyl, alkylamno, amnoal kyl, aryl,
hétﬂ@P]&X]ryl or heter ocycl yl; R4 is bicyclof?2, 2 2] octyl

o bi cyehol 2, 2t Riitbendihdy N SRTRYCRS, 9Bkl Q881 Nb,, alo,

subst i one o t uen ed

f halonlks, Qgrﬂﬁalkylgdkoxy%ﬁdoxﬁﬁﬁoalkaﬁy @\ thid), Kﬁyllthlo@ ik DYfonyl,

aryl, am no, heteroc%/clyl or heteroaryl, wherein the
aPlkylamine jessipoalleyly arylaprine heigrqarylaminge aei.dieseary] ardptesecyclyl,

0 Whepe%{ﬂeyarﬁyl?e%ﬂoa&i gﬂme%rgg&cﬁz ‘mal§7b% oplﬁ Bally su%sut@te% 'with R7, R7,,
R, and Ry;

R4 is bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, both of which may be
optionally substituted with one or more substituents selected from halogen, -OH,
-ORg, -SRs, -CN, -CORg, -CO;Rg, -CO,H, -CONR3R,,, -SO,Rs, alkyl, alkoxy, aryl,
amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or
heterocyclyl may be optionally substituted with R7, R7a, R, and Ry; or
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R6, at each occurrence, is independently alkyl,
cycl oal kyl, aryl or heteroaryl; and 30 R7, R7a, R7b,

wW@nw6RITIS at each occurrence, are independent|BCTEE®N6/022576
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al kyl, hal oal kyl, al koxy, aryl, aryl oxy, arylalkyl

C cloalk [, a ydr alk I het er oar
OO P e Y3 5 SleE A ety which

o e BbRS sni g M ST ornRP ﬁ&gﬁfa@@{@ﬁ from aloge,

t h@H{ ddR3)FBRY, ACNN-CERG\-CO, R, -COLH ; RONRIRY./ —SOQRRAIkyI alkoxy,
Ric RRd R33 RSaGbﬁ_IQA% wherein: 5 L is selected from
0 ary; angyppph gieroayhnrierein therdlraelkexss arvhdetesppryl or

aE el RIEBENAFEL by ElGl R empeae, feligeen.

R a, RRRQ,atléach curdrrEha, grlﬁdeped&may dikil, |cYc1bMﬁ§tlQ@1®hor heteroaryl,
hal o gen al kyl , hal oal k , cloalk)i%j al koxy,
halle aSé‘P%/@PUOWé]tlﬁéﬁ‘{bﬁFWe ith@itB Rye ot Hyv, and Ry; end

R3, R3
hydr ogz{ﬁ a%?"‘ Ql 0g en7c Q%E&’?%%EHM%I %Fé& C%E’g'?deﬁlﬁ? ﬂ%ﬂo alkyl,
bihaloalksl, alkdx, a]rﬁ? atyloxy, &iﬂai‘yl OzfryI‘AdeI; hryiEkext alkenyl, cycloalkyl,

op tlonallﬁwsu stituted wwth one or nore substituents

séV‘é@‘iﬂéﬂ bsyHealbyalkyloxpamino R4, h@@@@ Kyl agybdiokeyparyl,

occur r @é}\é’ hg{eyc%aﬁgénﬁglﬁge nwiék%yl’, or cy ’oalﬁ? g@la’ a%/%alkylthlo,
wWag @tyaiyl 24k Harilos SlkeedyRanihe 0ny10arb6¥sfEm miad- Ml CCNZr tiié.
is bicyclo[2,2,2]octyl or bicyclo[2,2,1] heptyl, both
of which maybe optionally subst ituted with one or
nore substi sel hal ogen, -OH, -OR6,
- SR6, %m?ﬁggéi% w?ﬁﬁ%ft 2%6 - COR6, - CORR6,
- CO2H, Wlm%@ﬁs opg@mgzaa@sumtwa@azaema, RQ2RG, and Ryg;

al kyl, al kox aryl, am no,
Ri, Ria, 1b, Ric and Riq are hydrogen halogen, -OH, -CN, -NO,, alkyl,

haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio,

arylsulfonyl, alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl, wherein the
aryl, heteroaryl or heterocyclyl may be optionally substituted with Ry, R7a, R,
and Ry;

Lis abond, O, S, CRyRz,, OCRR,, CRyR2,0 or CR3R,,0CRpRc;

Ra, Raa, Rop and Ry, are independently hydrogen, halogen, alkyl or
haloalkyl;

R3, R3, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl,
alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl, wherein the aryl, heteroaryl
or heterocyclyl may be optionally substituted with R7, R7,, Rz, and Ry;

R4 is bicyclo[2,2,2]octyl or bicyclo[2,2,1]heptyl, both of which may be
optionally substituted with one or more substituents selected from halogen, -OH,
-ORg, -SRg, -CN, -CORg, -CO,Rg, -CO,H, alkyl, alkoxy, aryl, amino, heterocyclyl or
heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
optionally substituted with Ry, R7,, Ry, and Rye; or
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25 heterocyclyl or heteroaryl, wherein the alkyl,
al koxy, aryl, heteroaryl or heterocyclyl maybe

wWo@pitssEbh3 y substituted with R7, R7a, R7b, andP@IUS$S200€022576
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R4 is cycloal kyl, other than bicyclo[2,2,2]octyl or

o et B e S B e B2 Lo, which

f M%%Sﬂg sub&%%&oﬁéﬁﬁ%ggwggg%g é@ﬁﬁhalogen,

- GORG- ORQ)SIQ@ CNC@(BRG, -CORNRCRZH, alkﬂQlRB}BZaryl amino,
NR5C02 al kyl , ~al koxy, aryl, am
h BEIEFQSY 521 % he&’rrom &ihsg?ﬂlythe aflybradkaxyt a7sl, aﬁwgﬂaryl 8 kefggpeyelyl

, I be optionally
TR R AR s Rl LB RE Y Yo gFRE0° DE SR8,
each o®gjutreacicescuirsndenitandspdadinkly adelgwbrcloﬁlkszly etyb at kattroaryl;
or wherein: L is selected fromO0, OCH2 and CH2OCHZ;
RAMs a fused or bridged cycl oal kyl, other t han

bi cycl 2R2 ﬁ 0&&&’1@ te &hﬁXﬁJeo ellcﬁﬁﬂ ¥1L110 alkyl
i 1ty :

whi ch 8bt 1 on ysu stitut

s hbhikil) aﬂdo,‘:iy,%jfle siyrkyf i@mgdgg]%g@l ar}ﬂlikylo@i@lken%ycloalkyl,
NR5

i e&wlkylé%u@ggeﬁk%mm -@%@mealkylgggﬂq@eteroaryl
ﬁ‘gltgtélr‘oo 9%{%% é%%lkylﬁgétgﬁ%ﬁp{‘ﬁftgé{) é@é&l&% alkylthio, arylalkylthio,

h am«ngarﬂl alloylaiRiopsl@anssiathinopatylogabomflaaiinal INO,, -CN or thiol.
substituted with R7, R/a, 15 R7b, and R c; and R6, at

each occurrence, is independently alkyl or cycl oal kyl .

compoutd of BFavhpifd SERES MRS o7 (Feati ng,

pr eventw igphed#l, sdhmm is@ptitillpsaisstiagsd Ath®;, R, Hi,S R@@@d Rig
reqU|r|ngR11 bet a- hydr oxysteroi d dehydrogenase ty
|nh|b|§br hh@waﬁyandﬁhﬂ@ﬁ1@@%@?@%@%hﬁ@ﬁ@@%é@b@ﬁmgofb -@N,

P T B o a6 S B e, gy, ervieo
f nylsiﬂﬁnjfl hlk&lamn'ﬁf’r aIﬂlﬁBalk}NFﬁ?l hdédoatyl BBReterddyciva; ( 1)

enanti oners, di astereoners, solvates salts or

prodrué§5€h§s§QFEWH€HQNWHﬂVWI§HdDQFb,cycloalkyI
het er o%ﬁ’i{% dlf{yg e?r%%%’e%eyc{ehﬂ Ih ogen alogenrmésﬁb -CN, -NO,,

alkyl, haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl;

R4 1s bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, all which may be optionally
substituted with one or more substituents selected from halogen, -OH, -ORs, -SRg,
-CN, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy,
aryl, heteroaryl or heterocyclyl may be optionally substituted with Ry, R7,, Rz, and
Ric;

Rs, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl;
and

R7, R7a, Rob, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, aryl, aryloxy, arylalkyl, cycloalkyl, amino, -OH, hydroxyalkyl,
heteroaryl, heteroaryloxy, heteroarylalkyl, alkylthio, arylalkylthio, -NO,, or -CN.
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optionally substituted with R, Ra, Rb, Rc and R d;

-90 WD 2006/ 135795 PCT/ US2006/ 022576 R, Ria, R b,
woRR@easi9Rl d are i ndependently hydrogen, hal ogee/USIOBE/022576

-CN, -N®2, -CO2R2a, -CONR2R2a, - SO2NR2R2a, - SOR2a,

- SO2R2a, - NR2SO2R6, - NR2CO2R6, al kyl, hal oal kyl,

cycl oal kyl, al koxy, aryl oxy, alkenyl, hal oal koxy,

al kyl tgi o, ?B&Lrﬂ%q Smd Yl asH 1 IRR gthé'kcmumno

am noal kyl , het'eroarylfam no, 5 aryl,
het er oaryl or heterocyeh I RMMEFEI he aryl,

het eroaryl or heterocy be naIIy
substituted with R7R1b nd "R c;

alternatively any two \\$#ﬁ and Rid can be
taken together to forrg ér I heteroaryl

het erocyclyl ring or s Fro het§?ocymgayl ring; Lis a
bond, 0, S, SO S, alkenyl, cycloal kyl, NR5, CR2R2a,
CR2R2aCR2bR20, 10 SO2NR2, OdF@RZa OCRZRZaCRZbRZc
C@%‘%g}g CR2bR2cCR2R2a0, N(R5) CR2R2a, CR2R2aN(R5),

S , CRZR2aS, CR2R2aSO, CR2R2aS(2, SOCR2R2a,

5 S2CRZR3asecledidiren G2 e, %‘EB@@BX}HCH and
CRZR2aSORCR2bR2C,  SCPRNR2CR2a CRER2aCO,
CONRSCRz Re2ind Ri2RoaGREpERT S, se@mmm@@ohalogen, -CFs,
05%52 % %QO%RE rovided that L is not a bond when W

ByR-Y P52 R2b and R2c are independently
hydrogen hal ogen, aIkyI or hal oal kyl; or
alternatively any two R2, R2a, R2b, and R2c can be
t shereint:oget her to which the atomthey are attached to

T o e
' lé%f)\%ggg g}’lcﬂéﬁl%eﬁkox 1031@5& a%&%%ry%i%&é Cﬁll-%g’l

- NR2CORRSO; al kyl , hal oaI kyl, cycl oal kyI aI koxy,

ot Ok B ST raoal kony, AL G
het er Rt 1 eIk, 2az]¥éry1 &q)tl@;rcmml 178 tylhl%tlﬁ 6|Pﬁz}’1§éh}fhay be

wherein the ary het er oary het érocyclyl nmayb
15 o ppmcmatﬁly Isybﬁmtisd Wlthtoad or motdwsm?r,ltuma sel&ied framchaRigen, L8,

R4 _j |l o tyl,

heoRe PRl RiRaE e G penant o Sk B ol t B bne

or_Tor i SHal S8R SRS OMRPIRIonl by
C@RG C@H OC(]\IRZRZa C(]\IRZRZa -NR5C(2R6,

-S R6, al kyl, al koxy, aryl, am no, heterocyclyl or
YHhryl wherein the al kyl, al koxy, aryl,

20 het er 0@1%d@éte&‘ﬁ&&r@cdéhyhn@@}f‘@tgge opt i onal | y

substitute R7a, R/b or R4 is
cycl oalRKyd bicylddies2, z]betyl i mtyycllc:[[z,z,lghéﬂtylpb(}th ofiwhich may be
bi c 1] heptyl, which be op n

|1 O
sGB4e MtSE tth W éms or W%S%%@Fm@ a%lﬁ?t%d §emel@é%&9n -OH,
f E@ﬁg,hé‘kg%@om, -CN, -NRsCORs, -NR5sSO,Rs, -CORg, -CO5Rg, -CO5H,

-OCONR3R3,, -CONR3R2,, -NR5CO3R6, -SO5R, alkyl, alkoxy, aryl, amino,
25  heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with R7, R7,, Rz, and Ry; or

R4 is cycloalkyl, other than bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, which
may be optionally substituted with one or more substituents selected from halogen,
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-91 WD 2006/ 135795 PCT/ US2006/ 022576 -COH, -OR6, -SR6,
- OCOR6, -CN, -NR5COR6, -NR5SOZ2R6, -COR6, -COZ2RG6,

WO a0ghBs5795 OCONR2ZR2a, - CONRZRZ2a, - NRSCO2R6, - SOAERBS2006/022576

10

15

20

25

al kyl , al koxy, aryl, amino, heterocyclyl or

s S ﬁéﬁ@? L &H‘éggy BUGSPERGHEPRy, -CORe -COAH,
ﬁe@gr 18]2%%:{ yl_dm)l\(/\ﬂﬁ2 —I\BZS@*%RS -islogﬁg Fﬂf s(y5 tﬁﬁggﬁi w’t h

ohﬁemr:ya‘lyirce heEudﬂsyll, Whemirsthe elkgl’,‘ hﬂ@xj/,ranyh hetbroge/h pr héBttocyclyl
NR5COR6, . -NR5SCR2R6, - COR6,

" cevke OPU@@QM Su“@@éﬁiﬂzzfﬁlié‘% RpoRimg pehRie: 15 CO2R6,

- SO2R6 or
ot or 0Pyl HyesPluf ettt Hdependti) o SLREKSL
heteroaryl or heterocyclyl nmay be optionally
substituted with with R7, 10 R7a, R7b, and R7.; R5,
atheisEh occurrence, is independently hydrogen, alkyl,

cycl oa I CO2R2a,

SOZNRZEEygel %{Eﬁlﬂz@%% lﬂc} eAcC accurrence is

| n d epeRg&u ﬁlYCCBd)ﬂ@*ldge@ yyedl@dk®ybtherathaytl bioyclbi@ix2 joatyy or,
of which may bhe optionally substituted with with

RbICY@E?EZ 2 ﬂ%lilep%ﬂﬂn@vmay b eptl@aﬂy sulpsfigitedygh Oaﬁ 8r mere ot

I e d | Yarhal
CERRRERHLERRE ol ienonsent] vl goopl ity Ao
arNRs’ﬂ@(z\Rls OJQOR@LGKGEHA, rCOYE] m(kNRsza,G!DﬂMHJR% -BRKGO;Rs,
cycl oal kyl al kyl oxy, am no, -CH, hydr oxyal kyl, acyl,
i;/y alkﬁgf,@maq;rymgxlgpterﬁ@{cgﬂ@a SREORRA ¥ wherein the alkyl,

ﬁ(ﬁﬂ'q? %ﬁit @é’c&géx%rl 0 %%(rgé}/ 3}1 Iﬁﬂg’ tigaciplt%h;ggj Qibstituted with R, Ry,

aRk@a@(yRacn‘aﬁtp ar yI car bonyl amno, -NO2, -CN or thiol.

20 12. A nethod for treating, preventing, or slow ng

t he pr Bgrat sahorpcprencg lébléde@@deﬁﬂﬁéuﬂl 9Tc<é’ﬁ10&1k}’bbe5| ty,

di sli pidem a, hypertension, cognitive inpairnent,
rheumatoid arthritis, osteoarthritis, glaucoma and

Met abolipc Waﬁﬁ@ceu%l%bmp@ﬁﬁﬁlﬁ b&:@pricialiTh BbiBbEUdNG ol 1.
a mamal i an patient in need of treatnent a

therapeut| caIIy 25 effective anpbunt of a conpound of

for mul zi‘l et%% fc%@?e%tm%, ‘,Br?v%%ﬂng,pr ofc(i) %%&’P %né sfrgleornsdf a

di aster eomers vat es S ofr er
WaRE &k Requiri®2] l-beta—hydroxystermd dehydrogenase type I inhibitor therapy,

which comprises administering to a mammalian patient in need of treatment a

therapeutically effective amount of a compound of formula I
N

Ve R4

N

=g

\

@

enantiomers, diastereomers, solvates, salts or prodrugs thereof wherein:
W is aryl, cycloalkyl, heteroaryl or heterocyclyl, all of which may be
optionally substituted with R, Ry, Rip, Ric and Ryg;
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WD 2006/ 135795 PCT/ US2006/ 022576 Wis aryl,
cycl oal kyl, heteroaryl or heterocyclyl, all of which

woreapehss7ept i onal |y substituted with R, Ria, Re@I/UR006/022576

10

15

20

25

30

and Rd; R, Ra, R b, Rcand Rd are independently

hyd r og é{la,%g%ﬂp&@gj arg%gaende@&mogen@wHS_CN
alr}l@ B8R, ald@I{JRﬂbz QQﬁIsRLRza,C %@[%al KPR, AINGRX R6,

oxy, ~al'kenyl ,  hal oa | thio, arylt

aNRb@ObR@ al)ldyl ha]lokl;ldyh nydoalkﬁmdhomy, Iayylloxya al}clemyh }mi»oalkoxy,
er.qaryl am no, teroaryl or heteraoc .
%yléhlﬂa % axwlsulﬁ%%/ira&}%ﬁ ing Ah@pgl f ﬁé?i%oarylammo

Ry AR cat R EkdaI5E el gty %terg%&g%%%*&%i ey e

t a;kt&rmaﬂpgtﬂishmted with Rﬁ;‘&ambaarfdu&eﬁ ar yI het eroaryl,

heterocyclyl ring or Spi ro heterocy IS

bond, ©f aligmateelygay twa Rl Rincly e|a8§#%w b@%ﬁk Héﬂaﬁz@%r to form

S{RN
R B SRR TR R

SCR2R2B.is £bad® &5.S, SB2 BOa SlkenyR2 a8, NBQIER AR, CR2R2.CR2pR 2,
S@CR2R2a CR2R2a(IIR2bR20 CRZR2aSCR2bR2c

PR s @CRIbRACR SRR GR21:01 SRaBordiige: 0> N(Rs)CR:R2,

S%%a@%@%ﬁ@%@% D s o S0G ey PR AR

Uwzﬁzambm@Rmthﬁﬂbehca CRZR2.803CRBRR., 80NRACR ARG,
I ndependent | dr ogen, hal ogen, _al kyl_or hal oal kyl ;
o ORI Bord Rt GO NRSS Rt e For iy aﬁoC%a‘E%ﬁRb@O

t t tached t

| R RATESS, il £ H5oph BRS BEo  8 0! ached 0

20 het ROy, Y land RAGire Bﬁiep&ﬁﬁnﬁﬁﬁy&@br@hﬂogen alkyl or haloalkyl;

| 2;%2 Eggfl ae ?e&g{ggﬂ%y%wg@@o 2, anc@@agan be g@mether to which
M(R%TS% ﬁ?eplyalr%l%%(fgi ﬁ}nlﬁyﬁg{ oaltl](?iR Bﬁy’Eé/Aa %%ﬁ@he:agcl}lg%glkyl or

ahMbltdayaylmaégyl sul fonyl al kyl am no, am noal kyl ,
aryl am no, heteroarylam no, aryl, heteroaryl_ or 25

het er oBydiaand Rieire mdepwéieaﬂyhydrﬁgqnehﬂaggn, -@H, -CN, -NO,,

b
L Ol B 1, UL e, o
bhglpsikol, eycloalkyicakyty, aBosAY, Slkend)] oy eyt ] alakiby

substituted with one or nore substituents sel ected

f%’?ﬂﬁulfﬁnﬂg@kylaﬂm amigREKyl- sRsminopheRparylanino, 3 Berparyl or
- g%%ﬁ%%éﬁl» Whﬂfﬁgtﬁf C%@g%gag : Or?ﬁ(effq?ica%:%}i%%?}lwa}lly substituted

ARIIAR ,, t;aeRgbr@ﬁdlggcyl or heteroaryl, wherein the alkyl,
al koxy, aryl, heteroaryl or heterocyclyl maybe

opti on&u Il%blskﬂ)@[ﬂ;?til]@@@t i tieyckor 2, 2R taeptytyboth of @VthhdnaSObe

%gtlc\)/:rgll%%u 1%u g W?th%%loyrsn%gg s61{bcs)g %ggtg selected from halogen, -OH,

-ORs, -SRs, ~-OCORg, -CN, -NR5CORg, -NR5SO2R¢, -CORg, -CO2R6, -CO-H,
~-OCONR;R;;, -CONR2R3,, -NR5CO3Rs, -SO5R, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with Ry, R7,, Rz, and Ry or

R4 is cycloalkyl, other than bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, which

may be optionally substituted with one or more substituents selected from halogen,
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R4 is cycloal kyl, other than bicyclo[2,2,2]octyl or
bi cycl o[ 2, 2, 1] heptyl, which maybe optionally

wWGestsi7os ed with one or nore substituents sel BCI/B8R2006/022576
from hal ogen, - - SR6, - OCOR6, -CN, -NR5CORG,

SR w@%@&%ﬂf‘m* SR fP Gk -COEL

D et yl er |
o NSRS ORRIR L RO P SRS okl Sming
b Betopiciycl pilbdr hetesorrglt Whalteﬁﬁthwaﬂdyl RikoxR/ayl, Retbroasy dr Reterocyclyl

R4 is heterocyclyl may be_gptionally
ﬁ’FtOHP%aIWSPhSth@d&Fthr%% &7 S 804 RereRE s sel ect ed

s
from hal CFRore
5 | NP sore ebrocdy, may BEppriot g gt il
- CEDSRARA®R, selebicd ﬁb&malogﬁ(h (mzmﬁ, By LOC@[RI(;,OX‘W -NRgCORG,
am_no, heter ocyclé or het eroar wherein the_al k
2

arWBsS02Rer HORG et Relrar P21y -Cel? R@T&; TOHNRRpa BRsC Re,
R%’% Q&R?wlétﬁﬁ%g% a}ﬁt zﬁﬂm\é” ﬂ&er%#c’ﬂyl I%% 38%};8%18;3,‘1@%111%9 alkyl,

otcurrence

hylkorgenyl, Rdtérpbryl oykdteratyclyl,mayrbe optiohallyosaubkiytutedGBP@ith Ry,
CO2R2a, SOZNR2R2a or SO2R2a; 15 R6, at each
10 oRouRredBdRigs i ndependently al kyl, cycloal kyl, aryl

het f. ' I
0r 1ot KBy cecebnll 008 Y HSaROLL 909 fetcatoy v,
RRAaloalkyh CGRyY CO,R.,a8ISEBANIIROS 6H8OsRGEe, are
i ndependent |y hal o, al kyl hal oal kyl , al kox

aryl ox{e 2&re?‘F}h‘?%‘PPffe%ﬁey1SaP@end@¢1ylamW@B@91kyéawé ﬁyheteroaryl

CYRLP Y oy G GBI ke GHELINEYKE! KA B, an

15 het er oazr7ykgm7b, ﬁlﬁil@{c,oareyétad;dcmhendwme ﬁﬁtwpyhcwnﬂga %lo, alkyl
aryl oxyal kyl, al kyl t hi o, aryIaIk thio, aryloxyar

abrlppIkH, gl ox ) ardnarylox #y arxdrfw @ﬁxlalmom alkemiz cycloalkyl

- ERGIhANGL, ot eTEHR e It S U S e odd,
CQB’@fdaSﬁSxﬁ@HﬂeraSﬁ@lkyln getbﬁbagzlmmbtﬁdxyamyl alkylthid, El@%ﬂkyltmo

25 of treatnment a therapeutically effective anount of
a astepenhelerlanide, ﬂllsmﬁyﬁaanmowmonmﬂg@ N1, -CNrgghiol.

20 R3 (1) enantioners, diastereoners, solvates, salts or
pr odrugs t her eof wher ein:. -94 WO 2006/ 135795

PCT/ US3006/ Q22%itad fo ﬂr@aﬂ&%}/ﬂmv&ﬁiﬁ Qitlskobing fRiR6 @88 of
or heterocyclyl, all of i ch maybe optionally

s dibetes, dwargwcpmaapbesnﬁ/adlsmdemm bynertansRpry cognitive impairment,
rheumatoid arthritis, osteoarthritis, glaucoma and Metabolic Syndrome, which
comprises administering to a mammalian patient in need of treatment a therapeutically

25  effective amount of a compound of formula I
N

N( YR“
/ Rab

\

@

enantiomers, diastereomers, solvates, salts or prodrugs thereof wherein:
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Ri, RRa, Rib, Ric and Rid are independently hydrogen,
hal ogen, -OH, -CN, -NO2, -C02R2a, - CONR2R2a,

W0 30BN a, - SOR2a, - SO2R2a, - NR2S02R6, 5 - NRRCQODBERBN6/022576

10

15

20

25

30

al kyl, hal oal kyl, cycl oal kyl, al koxy, aryl oxy,

| k hal I | k h hi o, )
Sl w?ﬂ"?ﬁq@%;m 5 Xrgﬁﬁra@gqr%% s arighmay be
mﬁﬁtﬁfnaﬁwmmlﬁéawﬁwlRlabﬁ}bew% R,Qr heterocyclyl,

erein"the aryl, heteroar or eterocycl yl may be
opt i onBh,IR.,RibsR i tand Bl ameuﬁdeﬁﬁ'ndeamhycﬁagan haldgd?i, eEOHo+CN,

AT DL B A LA
T e

CERﬁﬂﬁﬁ;fﬁp]MO arylSUZodis2,, all@EBBﬁBBaam agR2bhiRdcheteroarylamino,
CR2R?a0, CR2bR2cCR2 alN( R5
S tgroa@&zméls@mﬁ tsm &R;%%?oa@@%@acw yl may be

S S BB TR R B Codroroa,

CR2 Waﬁﬁlte@@ﬂRﬁ@%&lﬁﬁb R (RZ2 R aACR2BRA RS, can be taken together to form
CR2R2aCR2hR2c S CR2R2aCR2bR2cS02, provided that L is
ndfusgd B%&l%@qawhﬁ@m&ml riggor spirg he slarbnpac ar e

| ndepepgenbbia by & 8880, f%&ggggc@gg%ﬂ N, ERYLS) EIRL, CRouRs:,

or alternatiVveély any C can

t S0ENRE, AYERTEY, (D@RYRHaCszthJ" €R3RAD, CREIR TR, FRLD ANRRICR AR5,
orm a %cl oal kyl, hal o Egen substituted cycl oal kyl or
2§Rh%za5|( Dy 8- ReRani GRaRoES CRyRa.SOh BB 526 SOCR2R2:, SO:CRR2s,

B

NRRZSQRE&, CRINBACO 2BONRCRYIR 10, thaJRQmIkzxkch C@R&MR%RQCSO
al koxy, | oxy, al kenyl, haloalkoxy al kylth

apﬁthC&b zaﬁ@q sravidndythat Taisppt a hppdvh %ﬁ%@a@m
aryl anpn r r .
aryl ¢ g’g 05{79 1 ShaRL YA yir@ eB%r%d%flMiz R%Cp‘géeglarﬁ r,‘&fky??r haloalkyl;
het er oy ﬂteyhativewﬁwlqub IIQDRLJ RS aibRi tch Bé takeh tdpetRér to which
R7a, R7b, and RAG R4 is bic cIo{ZZZoct%/ or
bﬂ@}ﬁ@f@ [fey2ra pitasheq to fopsareyeloalk, dalogery subsfitugstqyslealky or
SHQ&I ggfi%le W|th one or nore substituents sel ected

Oﬁ , -OR6, -SR6, -0OCOR6, -CN, -NR5CORG6,
- NR5SORI a ﬁHR@b WHRend h +CN, -NO,,
COI\leRzag&3 ?NRSCO%m% ?%logrﬁgpmrﬁé& s T
arﬁ:qa&a, ﬁ&w&ycswm@e@%ars&kmms RhNRLGQIR s, alkyl,

%1 éfoa L)?yg é}lylm%yh 1% aa(/)a(fga i%ear,ylthio

l\'i@oﬂ 1351?&5 Péld L0225 > hbterda lzhrﬁ 1, het 1
81?IISoaI kﬁf k%t her tahan aglé%%)? 2, 2]ef)cfy lélro Ay, REETOAy OF

b @tytgcmlyl th@]epfe@p}aryl hﬂ’@r@@ryh@yl@@erg@{ci}@ myﬂy: optionally substituted
sub,[?%tl;;W gﬁbvm tgl one or nmore substituents sel ected
a -SR6, -0OCOR6, -CN, -NR5CORG,

- NR5S0 R4Rﬁc, bwﬁ@%@,z 2] @@R@ bicyeldtbl2,1Theptyl, both of which may be
optionally substituted with one or more substituents selected from halogen, -OH,
-ORg, -SRs, -OCORs, -CN, -NR5sCORg, -NR5SO2Rs, -CORg, -CO2R6, -CO,H,
-OCONR;R;,, -CONR3R 24, -NR5sCO;2R4, -SO;Rg, alkyl, alkoxy, aryl, amino,

heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with Ry, R7,, Ry, and Ry; or
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- OCONR2R2a, - CONR2R2a, - NR5C02R6, - SO2R6, al kyl,
al koxy, aryl, amno, 5 heterocyclyl or heteroaryl,

wob@ras3T93 he al kyl, al koxy, aryl, heteroaryl oOPCT/US2006/022576

10

15

20

25

het erocyclyl may be optionally substitut ed vvith R?

R7 R7b, d R7 R4 het |
0 p? i on&y ]Isf?’gl%lg}’]lc If’@@%@awbltq?(d@ﬁ%zeéﬁ)o% l‘% blcé’%iBQ{ 3 ﬂﬂ’@ﬁ"tyb “which

i %Eg %@Eﬁﬂaﬁﬁ&% g%gc’{‘wp@g ’or %eﬁ%ﬁ%% %fg&@d frofalo gen,

- (OHNRIR &R 6; QIDBREZEN, ~NR5CDRE§6NM5.9021§Q286R6,6\4@Q&|R6 -COH,

al koxi<I aryl ., am no, heterocycl or heteroaryl
R ORI, AR LR o AU reday: Argh i,

4551 L gk, BB SREL . YOS S

| meepe bﬂﬁadsﬁally shbﬂﬂlmgti}w;thabkma, RGyehdRI kyd , aryl,
hal oal ky| C2R2a, S2NR2R2a, or SO2R2a; 15 Re,

. eachs bheloceAlb VRS rHY &p en@@r@tllwulathﬁd with one or more
| |
XML s B, L Bt chrgion,

R%mssmnﬁsﬁmn%?acommccam acowmzlez@ctromczmx, eNR@coglﬁe

[ ndeZ%endent IK hal o al kyl ,  hal oal kﬁ , al koxy [,
rSHBeyalldr 3fkerrsy Bryleangingd hejarocyshyy PaRsGI08sRss, wlaﬁr%e alkyl,

CURLE st ] 8 SSLBBLAN) gLt i v,

hRi.eRaa8d Rxy, het eroaryl al kyI het eroaryl al koxy,
aryl OX%:;:H kyl, al kylthio, aryl aI kyl t hi o, ﬁl oxyary
al ky| al-di cach| qeawiagicanis inslependent s hydragena alky cyclmlkyl aryl,

- oyt B, 6,28, SO,NR;Rs, or SOsRs::

R, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
all of which may be optionally substituted with with R7, R7., Ry, and Ry.; and

R7, R7a, Ry, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, aryl, aryloxy; arylaryl, arylalkyl, arylalkyloxy, alkenyl, cycloalkyl,
cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio,
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.

13. A method of inhibiting the enzyme 11-beta-hydroxysteroid
dehydrogenase type I which comprises administering to a mammalian patient in need

of treatment a therapeutically effective amount of a compound of the formula I
N
e R

NO S

T
\>

Rs

)

enantiomers, diastereomers, solvates, salts or prodrugs thereof wherein:
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W is aryl, cycloalkyl, heteroaryl or heterocyclyl, all of which may be
optionally substituted with Ry, Ri,, Rip, Ric and Ryg;

Rj, Riay Rib, Ry and Ryq are independently hydrogen, halogen, -OH, -CN,
-NO3, -CO2R 4, -CONR3R 25, ~SO2NR3R 25, -SOR24, -SO2R2,, -NR2SO2Rs,
-NR,CO,R, alkyl, haloalkyl, cycloalkyl, alkoxy, aryloxy, alkenyl, haloalkoxy,
alkylthio, arylthio, arylsulfonyl, alkylamino, aminoalkyl, arylamino, heteroarylamino,
aryl, heteroaryl or heterocyclyl, wherein the aryl, heteroaryl or heterocyclyl may be
optionally substituted with Ry, R7,, R, and Ry;

or alternatively any two Ry, Ria, Rib, Ric and Rj4 can be taken together to form
a fused aryl, heteroaryl, heterocyclyl ring or spiro heterocyclyl ring;

Lisabond, O, S, SO, SO,, alkenyl, cycloalkyl, NRs, CR2R2,, CR2R2:CR2pR 3¢,
SO;NR3, OCR2R2,, OCR,R2,CR2pR2c, CRoR2,0, CRopR2CR2R 2,0, N(Rs5)CRoR 24,
CRR2:N(R5), SCR3R25, CR2R2,S, CR2R2:50, CR2R2,S07, SOCR,R2,, SO,CRoR2,,
CR2R2,0CR2pR 20, CR2R2:SCR2pR 20, CR2R22SO2CR2pR2c, SONR2CR2:Rom,
COCR2R2, , CR2R,CO, CONR5sCR2,R21, CR2R2,CR 2R 2:S, CR2R2:CR2,R2:S0,
CRoR2,CRpR:S0O,, provided that L is not a bond when W is aryl;

Ry, Raa, Rop and Ry, are independently hydrogen, halogen, alkyl or haloalkyl;

or alternatively any two Ra, Rz, Rap, and Ry can be taken together to which
the atom they are attached to form a cycloalkyl, halogen substituted cycloalkyl or
heterocyclyl ring;

R3, R3, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,,
-CO2R24, -CONRR 25, -SO;NR,R1,, -SOR 25, ~SO2R2,, -NR2SO,Rs, -NRy,CO2Rg, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, alkenyl, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, aminoalkyl, arylamino, heteroarylamino, aryl, heteroaryl or
heterocyclyl, wherein the aryl, heteroaryl or heterocyclyl may be optionally substituted
with Ry, R7,, R, and Ry;

R4 is bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, both of which may be
optionally substituted with one or more substituents selected from halogen, -OH,
-ORs, -SRg, -OCORg, -CN, -NRsCORg, -NR5SO;R¢, -CORg, -CO2R¢, -CO,H,
-OCONR;Rz,, -CONR;R3,, -NR5CO2R4, -SO2R, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with R7, R7,, R, and Ry; or
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Ry is cycloalkyl, other than bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, which
may be optionally substituted with one or more substituents selected from halogen,
-OH, -ORg, -SR¢, -OCORg, -CN, -NR5CORg, -NR5SO;R¢, -CORg, -CO2Rs, -CO-H,
-OCONR;zR2,, -CONR,R2,, -NRsCO2R6, -SO2R, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with R7, R7a, Ry, and Ry; or

R4 s heterocyclyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -OCORg, -CN, -NR;CORg,
-NR5SO2R¢, -CORg, ~-CO2R¢, -CO2H, -OCONR,R2,, -CONR3R 25, -NRsCO2Rg,
-SOzR, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl,
alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with with R5,
R7a, Ry, and Ryg;

Rs, at each occurrence, is independently hydrogen, alkyl, cycloalkyl, aryl,
haloalkyl, COR2,, CO2R24, SO,NR2R2,, or SOzR2,;

R, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
all of which may be optionally substituted with with R, R7a, Ry, and Ry,; and

Ry, R7a, Ry, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkenyl, cycloalkyl, -
cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio,
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.
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