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consistent with the inhibition of 11beta-HSD1 in the liver. The results of these

30  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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20 R, Raa, Rop and Ry, are independently hydrogen, halogen, alkyl or haloalkyl;

or alternatively any two Rz, Ra,, Rap, and Ry can be taken together to which

R2a

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,,
25  -COzRy,, -CONRR3,, -SO2NR3R2,, -SOR2,, -SO2R3,, -NR2SO3R, -NR,CO2Rs, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, alkenyl, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, aminoalkyl, arylamino, heteroarylamino, aryl, heteroaryl or
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a, ‘R, 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.

30
[0013]) In another embodiment, compounds of formula I are those in which W is
aryl, which is optionally substituted with Ry, Ria, R, Ric and Ryq.
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optl onal |y substitufe and R7a;

alkyWincrylgio, arylsgtfonydpkylayino, anpomiiel, a@mmo

033 R P B g S

CReR28 8P SrRetiiRR0 vBOINRRFRRARAM R, CO bRSCR2aR2b; 15

R2 AL iR 52 Ak, A RRERd s At S8R, OCR R,

| NARIRADE BCRRIRLRYSNSOURI FOG SV, CREMS:, CHR.OTHIR,,
- CRR2a, - CONR2R2a, _ - S(PNR2R2a, - SOR?a, - SORR2a,

. NOSRRERARRR B0 At SONB SR Raior COPEI-GRHEg
15al koxy, rarpyl @ and"’li K %@Xﬁdep&ﬁ%ﬁ’cﬁ’ H/@0ken, Halokd, QIk?le or haloalkyl;

aryl thio, ary sul fon , allcyl’am no, “am noal

aryl am Re Rshanddipareyin Inbnﬂ sgﬂrogemélamgrarg)ﬂ t&r/N 2§0,,

net SO SARS SK: ARG S0 £l s s
b1 oyel o2 2 I Thept el Both ot whioh mybe e
BTGPy WtetPE rbpe Ry bl e, 17 higrganstor

205 elhestReciill QH&r&ﬁ'tlﬁbgaﬁ‘ﬂ hetéﬂjhryl or%@rocy@ﬁ%ay&%aﬂy Shbstituted
NR5CORG, - NR SO2R6, - CORG,

- PR, Recdiroa, - NRSCO2R6 i 802R6 aI kyI
al koxy, pay\h ) Gl b Y{nef1, ‘38151%‘%%5&‘1' b
wher ei nR?he cgc%fﬁ Q]ocggxy, )QE)Y%: L roary or SR
hetoptiorciy lsghstltuted w1th one or more subst1tuents selected from halogen, -OH,
-ORs, -SRg, -OCORg, -CN, -NRsCORg, -NR5SO,R¢, -CORg, -CO5Rs, -CO,H,
25  -OCONR3zR3,, -CONR3R2,, -NR5CO,R6, -SO2Rs, alkyl, alkoxy, aryl, amino,

heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl

may be optionally substituted with R7, R7a, 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,
30 -OH, -ORs, -SR¢, -OCORg, -CN, -NRsCORg, -NRsSO3R¢, -CORg, -COzRg, -CO,H,
-OCONR2R3,, -CONRR2,, -NRsCO2Rs, -SO2Rs, alkyl, alkoxy, aryl, amino,



may be optionally substituted wwth R7, R7a, R7b, and
R7a; or R4 is cycloal kyl, other than

bi cyclo[ 2,2, 2] octyl or bicyclo[2,2, I]heptyl, which

tionally substituted with one or NQ&ws2006022576

W@%oo?/'fz{ zgnts sel ected from hal ogen, 30 -OH, -OR6 >
-SR6, -0OCOR6, -CN, -NR5COR6, -NRSSO2RG,. - CORE, - CO2R6

- GeppeyclgDaNRIEREay, VimpRiR21kyL, 2R Sbe@ﬁaé’etef@ég g heterocyclyl
al k%b o GHts ke t%dted%ﬁ?’Rh,RZb,Mﬁ'p%/ 135795 PC

et erocyc or heteroaryl, wherein
t he al kly,hs heaérbqwm, vehigh mam@tmmlylsuhﬁhﬁﬁﬁé‘t@ﬂwyﬂ {pore

R R e A S‘pﬁzmﬁf?@ﬁé

5 sulm{sst)gme@obm{g hcom;, Ao, F@CONBER,, |-CONRszas-élRa€Od§s,

5" SR8 5B AlkoupRE). o R TSI T St
i Wﬁl he 3%&0@91? ay 8 dpyional Bl skessiytitedasistl Ry, R,

am no terocyclyl or heferoaryl, wherein the alkyl,

al Raxsnd Bwyl , heteroaryl or heterocyclyl maybe

optlon BlntlyR{@roge 1, &RbafRdl, aryl,
Rs, a%%\c %glgg%lru{r‘réﬁncggsmdé& B e%de%t y%’%oéﬁ, o

10 al Kalbalkﬂy@@ﬁﬁ|okCﬂ2R2aar yl, 10 haI oal kyI COR2a or
C02R2a;

‘Boe L - | ero
A kyl - Byet b ety e rapisliol {é%é’ailﬁﬁ' &1 ok neteroary1,

mey dewﬁdaﬁ 1258k b oilﬂlh)ﬁidbﬁtitﬁtediw\!ﬂimmmﬁ Ry Fop,, AR &n, m1d7 1,
and R7.; and R7, R7a %FS and R70, Hg* % t’h
occur r eRodre Brie aichRie it RARBIPCPYTeRSH, B infeRsAdenthihelo 4

al Iﬁfﬂém ﬂf&xy, Ln%fl@ky, ﬁﬂﬂyﬂ%&aﬂcﬂ@ﬁlﬁkﬂﬂﬁ% alkenyl, cycloalkyl
ary [ oxy,

7’ cycrloal

iscycidaibiyk mnoalkulyﬁcmay,@m ! hyggpxymlfﬂgyl betgroaryl,

I
he éo% cfxgy gﬁ%lhltkgr’ Eﬁ%@‘g%‘;’; ar yI oxy ]9?111%: e,
al Mdﬂ?ml amYMthiﬁkMUyhmmcaﬂM@rbpaﬂmnoa-N@aL grothlol

al kanoyl am no, aryl carbonyl am no, -NO2, -CN or thiol.
[00161 In another enbodi nent, conpounds of fornula I

ar §o¢1pse rh Bndthir @Hlbo&?ﬁ@m\/\édnspoaﬁ&é of f@mmuaasdrmbsm which:

het'er oar all of which may_ be qptional | subs t ed
20wi th R \’%lﬁlarylmysloalﬂﬁylcprélﬁfamm& alljf Whigh 12y GBUGH Y%{’lrffat‘t“ted

R',\Sﬁalrle éndggeﬁ gﬁ&% hydr ogen, hal ogen, -CH, -CN,

- S0O2NR2R2a, -SOR2a, - SQ2R2
al kyl , [RaJ Rham(lWRlc aIEMhh @Ialup@ependgmﬂyd;yyrogg;,yp]@g@ -OH, CN

hal pal &hi Qo WS T ORW natoaliy,

al I'yf-am %R”Q 2né“al %(‘3’1&\& “ary | ;%grlr{lazﬁﬁ oééﬁ%e"f g%lar y(I)aam no,

ar yyclofIRy1pdlRedy) dryloky, halogikocy alkylthio,eingdthéd, aryisukonyl, alkylammo
25  aminoalkyl, arylamino, heteroarylamino, aryl, heteroaryl or heterocyclyl, wherein the

aryl, heteroaryl or heterocyclyl may be optionally substituted with Ry, R7a, Ry, and
Rzc;
Lis abond, O, S, SO, SO,, NRy, CR7R2a, CR2R2:CR2pRac, OCRaRy,,
CR,R,,0, SCRR35, CR3R2:S, CRoR2,0CR o Rae, CR2R2aSCR2bR2,
30 CR3R2.80,CR2pR 3 or SONR2CR2aR 2}
Rs, Ros, Rap and Ry, are independently hydrogen, halogen, alkyl or haloalkyl;

-8-



aryl, heteroaryl or heterocyclyl may be optionally
substituted with R7, R7a, R7b, and R¥% L is a bond,

0, S, SO S02, NR2, CR2R2a, CRzR2aCR2bR2c, OCR2R2a,
CR2ZR2aQ, SCR2R2a, CR2R2aS, CR2R2aOCR2bR2a,
WRINRABR2bRzc, 30 CR2R2, SO2CR2bR20 or  S02NFEAGHES3#61§22576
Rz, R2a, R2b and R2c are independently hydrogen,

hal ogerR;, Ry, kiyd R@rardiatiepahdeytly hydrGelyhaRipos/-OBE AR, -NO,,

TN N

- SR BoRx @%@xy, ﬁi?ﬁﬁgaarylﬂhck Yihylsulfahyd adilk¥dmino, aminoalkyl,
cyeloafkyl bal oal kox al ky Ithlo

ar iylaming, h%tserywmma gL, )llaa fetoaTyA ARleHEOCYS r‘rélsxemle aryl,
5 ar éta'garglo?r hpﬁio\%gﬁg ﬁgﬁonaﬁ?ﬂbstlﬁfetd%lﬂﬁ(—)[ R7.OR 7, and Rye;

eroc eter oary or

h et er odBuds Yicydiwlg, c?k%oadaxcltor bmmlbW 25liheptyil  hotheef Whichm@rhe
R7 R7 R70: Ra i
 Shriorape Bl iy oS g RerR s A ENE scde A hatblen, -qrr

Suliprtd, IIRLDODR) -CNE COR o/ ADBR G UOSLHLL- melmm emléﬂsza,
from hal o gen

L OO Dbalkony ot RERe heier oo L PRBEoroars g U £ RS
10 al 51%%» 1? l&Etero%fyl B&ete!?@éya&%x%éfépﬁ@ﬁalﬁ%ss&ﬁﬁéd/wh Ry, Rz,

wher eli'n 10 al’koxy,” aryl, heteroaryl or
heReas@mly&vlcwr rray be optl onaIIy substituted with R7,

E??&/cl ?%‘z‘ 5&2«%@? "Tchep{h yaf’@b?]gaglﬁlblcy%fﬁef V\”h{@ﬁ which

maytag be pipticnaldy supstituted trith lohedr mbre lsulstigients setental from halogen,

SubSHIIENR SBLaatedal T AmRhaLAgen. coatthentRon,. Sz,

15 - CCBREZA8/1, Jaﬁcox§@ﬁ63m1ﬂb H:\é{er wmmyneroaﬁy,lwheem 1he alkyl,
het er ocycl het eroary erein the alk

I
aI klésswy agy, ;Hetcr%tl eF b%?rs'wcb' mﬁ)ébf‘e?mé‘mubﬁwewﬂh Ras R
kﬁ? %/l gubstituted with R7, R7a, 1(71, and R7.
A" 1's heterocyclyl, which may be optionally
s ubst i t Bt iedietarocyrlymehich map beoptionblit fubstinied with joag eratore

| RS e PR FIa g SRR G, 3T CORe
20 ﬁ| kgo,H, abF(M\XRgR@J YCONRSR2)) ?’?(OJlmI ﬂ]lt%ca].kdxy] argly amino, heterocyclyl

eteroary ere n e , OoX

he CERLSPAY i %ﬁsﬂ 7@? yynﬂyl B ef%%{ ?fg}%ﬁfwdyl iy [0S

SU%ﬁﬁéﬂaﬂir ﬁd)smutehmﬁ% RAR,,; RER/MddreRd R7,; R6, at each

occurrence, isS |ndependent y aIkyI cycloalkyl y
or het eReat gdch occurrence, is independently alkyl, ¢ycloalkyl, aryl or heteroaryl,

all of which may be optionally substituted with with R7, R7a, Rz, and Ry; and

25 R7, R7a, Rop, 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, arylalkyithio,
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO, -CN or thiol.

30
[0017] In yet another embodiment, compounds of formula I are those in which:

-9.



all of which may be optionally substituted with with
R7, R7a, R7tr, and R7,; and 25 R7, Rya, R7y, and R7a,
at each occurrence, are i ndependently hal o, alkyl,

vﬂ?k(ﬂ{?‘/}l# al koxy, aryl, aryloxy, arylaryl, pcrysao06/022576
cyI aryl al kyl oxy, al kenyl, cycloal kyl,
cycloa IaIkyI cycIoaIkyIaIkonx .
hydr oxwé(vlkwl oralwroarﬁﬂétoéh Sarhslt may %PP8’A$(})’| sphated with R,
er het er oar yl al koxy, aryloxyalkyl,
& I?’ﬁ’i o° " ar y?/al kyl thio, aryloxya , al kyl amg%o,
aI kanoleaRhanB;b, Erc}ahéﬁnmylﬂ@wﬁﬁﬂﬂy Nészgen; lelpesp, -OF ot

30 \GOIh 1.1 ¥BKRaRO! RBINRIROHE Hljoa EAIBeIALS, oxy,

5 P%Mﬁzﬁ%ﬂ@iiﬂ@hhlwarﬁlﬂﬂmﬂfﬂ@ﬂfohwaéksdmwb,,anmaﬁfy f

whi ch may . be opti qnal bstitu
R B oRae, AFGEoRD LR Rg astyeterg s o fatgroSHstyb gl BB,
i nH&%%ﬁ&ﬂe&r Sfplﬁ%fbe d@ﬁbﬁﬂ@@ubsﬂfﬂt&d w1@1\R7, R7aN&2, and Ry,;

cycI oal k}ﬁl ab@ﬂk@»@% SQ‘;E%)%RZRZ& 3 kqullﬁggﬁg Iﬁé?qprﬁt%% or

rafylsul fonyl, aryylam no, am noal kyl,
ary érﬁa b:g%‘i’er oaryl am no, het er oar yl

or
0het e 0CRe Rl o) motiependaity Byroges, balpgan, iyl or aloalky

e e CCUC Y DG AREDRAA BB LG O LONE O,
OCE@% -GBRRZRY, SSQHRIH&QBE@RModkyl @@mmmx»mW

ralehinntkyio S LA LAY .

' ggﬁ Ig%)i 1 oBﬁét@ﬁ@ﬂ:lyl v@.ﬂrem £ aryl, e roaryl or
2NR2R2d,  al k , haI oal kyl ,
15cyd1etswck§1yl may| b@mpyonaélvmﬂwed it %va ¢l t hi o,

T PR il g

aryl am n eteroaryl or
h etdpnmaylgk lsythstituedalewigi ametoln o5y gpbsutu@tsg;p]@gtp@ fm@rha}_pgen -OH,

het 0 t
1172 g%ybgﬁg‘%ﬁ% FSQ&’F @ba%%c ﬁft@t 6(;? eORﬁsza’
bi cobief 21, AkBephiyl, il heterboyai of homodrg, Wbmm@weﬁlky}'
substituted with one or re s%bstltu ntsb 8

207 r ¥ ayeheterogmy] or heteesyelylgpgy be cﬁ}“ g %@‘7’ R,
- O RGyq RGCRH, - CCONR2R2a, CO\IR2R2a - S02R6, al kyl,
al kox’y, aryl, amno, heter oc or het.er

uier el h Riesalok}a, obe BRi o hyHlooh B GRS i Py, which
B?t g5 % lt%n%g%}éb J@x@ut%fﬂ? Ol dr ncedBpbiitheti ediedel BroRhalogen,
-OH, —OR5, -SRs, -OCOR6 -CN -CORg, -CO5R¢, -CO,H, -OCONR;R 24, -CONR;R,,
25  -SO,Rg, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl,
alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with Rz, R7a,
R, and Ry; or
Ry is heterocyclyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORs, -SRs, -OCORs, -CN, -CORs, -CO2Rs,
30  -CO,H, -OCONR;R2,, -CONR;R2,, -SO2Rs, alkyl, alkoxy, aryl, amino, heterocyclyl
or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
optionally substituted with Ry, R7a, R, and Ry;

-10-



10

15-

20

25

30

R4 is cycloallcyl, other than bicyclo[?2,2,2]octyl or

bicyclo[ 2,2, |]heptyl., which may be optionally

substituted with one or nore substituents sel ected

fromhalo_gen -OH, -OR6, -SR6, -0OCOR6, -CN, -CORG,
90CRH, - OCONRZR2a, - CONRRRRa, 25 - SORERUS2006/022576

aI kyl , aI koxy, aryl, am no, heterocyclyl or

hetero at5yit cadkhet@irence hemdbﬂen@dnﬂy a}kbfk oyc}qallazi yatyl or heteroaryl,

heterogryl or ethq%t%ﬂ%? i Bﬁa,g{mégdkg and

het er oqygk}g R MRy, Y:Iﬁéﬁcb ecdaﬁfemdémb hﬂeﬁdnba{tlythuloeﬂkw th
one or more substituents sel ected from hal o

draéoaﬂcysfa&oxy,@cdmylomcmarm ally gy ionoalkeash chml

am nogﬁﬁﬁﬁ‘&: o%%%% ’ﬂ’sgléis‘lg ?ﬁﬁbdvﬁ%)g*agl%%cﬁq{e‘@wa ],

al hetarmarylozy, hkteroastiakyd dretdroapylalkestye anytoprdlipyl, atiaijthise aryédkylthlo
opt i naII bsI|t ed.wth R7 7
p ]8 li%gﬁﬁlﬁ%“r 2%17%3 %mg? e aé’h'EKP or hicf

occurrence |s |ndependently al kyl, cycl oal kyl, aryl
or heteroaryl, all of which nay be_opt]jqnal s
sulfoLglt ut EbanﬂthhqudF’F‘W coﬁpomdﬁogg’rglﬁhg Lgseé?lﬂhmﬁ7

R7a, RAR.is a0orRbreroddl t?cﬁ‘l?@f WEHeHHnbEBE EptiodAl substituted with Ry,
i ndependent 'y hal o, al kyl, haloal kyl, al Koxy, aryl,

ar RhaoRy, Rapyd Brayl , aryl al I cyl, arylal I cyl oxy, al kenyl :

oyl ooy, RycE AR el asiighgablayhalisd on .

hetN00aC QIR ylkyh dhledlkyy Wchialk)'l ?ﬂkbﬂ, erydmnyyhzé@aﬂﬂwxy, alkylthio,

a1 by fbiibtosth Slefgmih eimtelfy, fleindiy Pl PGS

ChbteYoarkNbrHeterocHIOIL §herkin tROAHA) Bételﬁﬁf@p&i H¥eRdcyclglanpmends

of formula | are those in which: 10 Wis aryl or

he?ﬁi@ﬁl@?‘lbs"%‘leﬁw@ﬁ W@*}Rmﬁyd@éwopt i onal ly
substi ty E%do Wi, g, C§'o SOR @R,RR, bR %,Q;OZRRZC@aR% or
and R’

a, R Db, are’in ependent X hy rogen,
haC@gMOCRﬁR,zc, CN N02 -C®2R2a, al kyl, haloallyl,

| | I ] | t hi ;
o O B ey B SR o R Yen A g?’g%ﬁ%“’g&i’ e M hfoatiy
ﬁr yl ami R9R3ahlﬂtl Bk 0a6 )ﬁdapenﬂmtlyajyglﬂogenl ﬁalbﬁneilﬂﬂr-‘ﬁN, O,
et eraqcyc rein tphe. a t eroar or R .
norebFoy el g el 2ikby et Bitalie s Afyip, aritio
R?a%@@n&%ﬂ%zﬂﬁo anuﬁoa'lléll %MQNRZO Héiéechgégyl%;ﬂnoS@, heteroaryl or

C@m@mb‘mﬁm th@rylp‘l@&erowlu)r hptgrorydylapay be optionally substituted
[ nq‘ﬁﬁ)}% n I@é J'M(i&ogen hal ogen, al kyl or hal oal kyl ;

R.is bicyelo[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,
-OR, -SRs, -CN, -CORg, -COzR¢, -CO2H, -CONR2R2,, -SO2Rs, alkyl, alkoxy, aryl,
amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or
heterocyclyl may be optionally substituted with Ry, R7a, Ry, and Rye; or

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, -SRs, -CN, -CORg, ~-CO;Rg, ~-COoH, -CONR2R2,, -SO2Rg, alkyl, alkoxy,
-11-



20 R3, RS and Rib are independently hydrogen,
hal ogen, -OH, -CN, -NQ2, -CQ2R2a, al kyl, hal oal kyl,
cycl oal kyl, al koxy, aryl oxy, hal oal koxy, al kylthi o,

V@(SytiOEIIBS%S aryl sul fonyl, al kyl am no, ani noalggtiys2006/022576
arylam no, heteroaryl atnino, aryl, heteroaryl or
heterocyclyl wherein the aryl heteroar

PeeEH R e FIeFRRy T o BETBAR heksit bl SO bproars o

R7 7 2 orOr
bi ?;geﬁg c21 %ﬁgﬁ ﬁe%glogﬁygg?éﬁ&ém &MP ﬂh@d’ i lmto%tc}ronal Iy

subst i t Rudschefsiredyclyh avhish mayrbe osumly m@h@@dﬁm@t% ggjmore

! CORSB8e FonRR: B Sty S oo

5het-€ONRsBL.Y 1SR, iyt atkary; laryl, vﬂnﬁncg I‘hatetohychd lok hét(:roaryl wherem

oot Fonh Gt baRRR R rery S e tongla o it

ul |, RS, R¥cdr@al kyl , other than bicyclof2, 2, 2] octyl
orblcyclo[2 2, 1]hepty| whi ch. may_ be ogglon
subst i t Reed S IsoEFECH is indarendeniy tikylueisioalkyle Pléfk?ré@teroaryl

B8y g S 3 S,y e

102006/ 135{779&9@15/@@2@@ atelonlov s nmn D mamen@nﬂy halo, alkyl,
het.er g I Qa [ V.
e AR P S RED B DBl .
su b@blbﬁlk?l&kliyl\;\b;tctbaﬂdaﬂ&l’c&y dﬂiho, -@Hﬁ hiRitEx yalbyl, Ryl itsteroaryl,

1L LRSS el A0 SRR o SUTSILIIEE Sl

- ORByloxyalR®, alkyidMido, @fRRoylarkshl) Fﬁ@ylcar&%ﬂmmos-Nm Bgﬁtnol
- SO2R6, al kyI al koxy, aryl, am no, heterocyclyl or

I5het eroaryl, wherein the alkyl, al koxy, aryl,
het ryl t L; E%g nt
b[ﬁﬁfb? Ig%[l]l?ﬁt aﬁé@&y@é cgﬁﬁ EQﬂ@] MaIare (tehggelg]m
ocadmdence i s independently al kyl, cycloalkyl aryl
or heterpar e...0
substitu éo%% ?Vhlct\ﬁlst??nﬁ%ﬂyﬁh%swm%gb IRPWB‘”” iiH’(ﬁm 48
R7d R7a, Ozl{lﬁﬁg, Rlﬁ,rlfilc B Rmafe @dtﬁ;h?deﬁ%hydwgeiﬁ, khahalgaa OHI -CN,
i ndependent al o, al al oa 0 ary
20ar yPﬁ%ayaﬂ%lﬁf b cyedp 4aﬂé§ﬂxy, %wm%%%@ - alyijeia, givithio,
ﬁhi’o\{cl)&} ak?lﬂﬁhfé%xiﬁbﬁkﬁ)’irylaﬁ%' Héiérk%&l%ﬁa\b' %Nheteroaryl or
am no roxya het er oaryl ,
hetheteseayglyb Wereh@h@mhﬁytpr@mior hefpsgcaplymapl b dpgiegally substituted
ar y‘jv% é#éhgq Eﬁ&‘ﬂ' thio, arylalkylthio, aryloxyaryl,

al k ano 1 am no, aryl carbonyl am no, -NQO2,
- CN Or tU]lIS albondl,!ﬁ) BOM%OA @RSRda,l @C&mza, QRQRJQ@[‘ 802NR2CRzasz
5e 'UCR ounds of fornula | are those in

2b. 2c,

R3, Raa, Ry and Ry, are independently hydrogen, halogen, alkyl or
haloalkyl;

Rj3, R3, and R3;, are independently hydrogen, halogen, -OH, -CN, -NO,, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl,

30 alkylamino, aminoalkyl, arylamino, heteroarylamino, aryl, heteroaryl or heterocyclyl,
wherein the aryl, heteroaryl or heterocyclyl may be optionally substituted with Ry, R7,,
Ry, and Ry
-12-



which: Wis aryl, which is optionally substituted with
R, RRra, RRb, Rc and Rid; R, Ra Rb, Raand Rd
are independently hydr ogen, hal ogen, -COH, CN 20

al kyl, hal oal kyl, cycl oal kyl, al koxy, | ox

‘HQIZ%I??S%’W al kyl thio, arylthio, arylsul fony‘TC 1US2006/022576
ar kyaam no, am noal kyl, aryl am no, heteroaryl am no,

aryl, hetiebiogily[R,20Moctylek bfcyﬂy[alzﬂ]hepm,dfo&i of wiich magybhe
hetero | . or heterocycl he o tlon
A R SR A g el

0, -GRe, IR, B0 -CORY R@%Rpﬁ‘é@ﬁimoﬁﬁ%&a@ozmml
25 or CRZR2aCCR2b bR2a; Ré R2a, Rzb and R20 are

i nﬁéﬁ'@rm‘?qulde}e@g@WI \pﬂgﬁr@g@w allg, l@}l‘{oxbraryl Hhsfeaoasyliey | -
5 Otlf&tg%%\lg"ﬂ 91'\%90 &awgﬁ&ﬁﬂﬁg X}Jﬂ eaﬂfi &{3‘1&’1 bogen,

al koxy, Res gyctnelkyl, lvgico tiak bwaIO[éLZ;%]b&ttﬂl @ blcawlyll2t2;1 Jbeptyl, which

?gﬁ%?g 131%??115??8% Org'i’a\/ﬁ %lt ! n%olg? s%s?EﬁXt% éelgctéd ? r['illl Haﬂbgen

whapig) -ORsNSRAEN, m@‘@ﬂ@i’&d -Gﬂzfﬂ?@@lﬂhﬂéw Wzmwkﬁﬂlkoxy,
optionally substituted with R7,

R7
- 19V iemsplteraey? oﬂ@ﬁre@zlewarslﬁ%%kyl P> 5, Rlrbaryt o
10 bi ﬁé’t&'o@;[c?yl ala%@slsﬁ/dna@y s@g&m&h%@ k;ah@,gtamh,mbot h of

h maybe opti onal substituted wth one or nore

su bst i t BeAtesch @‘PC@UP@G, b inskepdrdrwlyeatkyl.-cppioalkyl Grpl or helrgparyl,

SRR6 k
i s G B SRS, SR

wher ei nR, IRea, Rln,l,( yid Rg) dt emh)o,cctm'eylbq, aieeﬁ@pexaie;rt[ly lnalo, alkyl,

mo bRl R S BRS sRe p B ebB et
15bi @y&éaméy?au&l ?cbélﬁilkﬂflalﬁyloby @ﬁ@ﬁ@ L@H?hyﬂidxwkyll acyll\lhbteﬂ&aryl

be optionally substituted with one or_ nor

%t?tiow Vélewaéﬂelkul h?t%rﬁ%rﬁléll@@éﬁryloxyeilqyl, ﬂéﬁﬂ@ﬂm aryigdkylthio,
a% ox%a 5130 alicareYhkhine, ANRARA Aamine R RS, @lrk%ua

Xy, , am no, heterdcyclyl or heferoary ,
V\,herel n the al kyl, allcoxy, aryl, heteroaryl or 10

ey GHREY C 1y o ARG 0B 003 | SRS L YR K T

oCcurrence
20i n depenwieistaty, v&h&yﬂs optigtally aiﬂsyﬂutedm’ghl RORDRI,ERQANGR g;

Rr, RralBro Kk G SRORPETRAERT oA RIS, SR
eaghloRkALECRASL, alkbLy, ARINICREGHNDxY, d1i8fiio, adyliib,
arylsulfonyl, alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl, wherein the
aryl, heteroaryl or heterocyclyl may be optionally substituted with Rz, R7a, Ry,
25 and Ry
Lisabond, O, S, CR2Rz,, OCR2R25, CR2R2,0 or CRyR2,0CR 2R 2¢;
Ry, Rya, Ry and Ry, are independently hydrogen, halogen, alkyl or
haloalkyl;
R3 Rj, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,, alkyl,
30  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 Ryg;
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hal oal kyl, al koxy, aryl, aryloxy, arylaryl, arylalkyl,
aryl al kyl oxy, allcenyl, cycloal kyl, 15
cycl oal kyl al kyl , cycl oal kyl al kyl oxy, am no, -OH,

\i@%ﬁ@/’ﬁé%akw acyl, heteroaryl, heteroaryl 0o¢r/us2006/022576
eteroaryl al kyl het er oaryl al koxy, ar yI oxyal ky ;

al kyl t hi o, IaIkIthlo I
aI kano;ﬂ%ﬁﬁ“% [%vizaﬂ QileWﬁch?#ﬁgTﬁgp%ﬁ’om G% | Sl .
cg:%glla,lf u%%t@dmﬁﬁjbﬁ@%}tmor@ in@tu&ﬁ&ewcteﬁ@foﬁlﬁaﬂbghn,am
e 1n which: 20 Wis ar which is optio

sums; SR ENa R RHCOBsaC Rl 2k alkerrve ammoawtééﬁgyglyl or

y‘TrfF’gyl e gi{“ {;911?({ Y rhé?é}}’koxy:hetgﬁycég% y b2,

5 ha&pﬁi@hdﬂmwbstmlt@wmnl’{a Rmﬂ%,tatnd Bre; orar yl sul f onyl

ret o et S L BB Fep il B AP g o, v

hefhey BENRoMAlly BaYstGedRith OB iyors snh:sﬁﬂubnﬂ ﬂdbcbﬂdtfmnﬂ?a,lo gen,

CORBRRARscRBRRG 0rSioocRIb ALY, #ERYF ) SR anc

t dMerBMdh , alll OFr A hetebaeyll or @éterocyclyl
haPet&Fﬁy}ﬁg%Es%%ﬁg an%llr Rsbé)g%g [ ndgﬁhng%ent I Zi;rylhydr ogen,

10 hatnagbmpuo@uny subptituted@ith Ra) Boy R 28 Rpal oal kyl |
cycl oal ﬂ{sc Xt e‘acl? %che gk Hdgﬁdfd?ﬁ,aﬂ(gi %9813311(3@' |°} Réteroaryl;

aryl thi'oy "aryls onyl’, am no al
aryhd heteroaryl or heterocyclyl wherein the aryI

Cubet | 08 & B kT SRSt g ech fre ABleb SRR o, allr
20046 7@150}1?%153@@@  DAZHI ﬁrylaﬂérl iadylalkyloxy, alkenyl cycloalkyl,

bi b h of
R I U AR AT T s
Sgﬁataﬂogn{ yﬁle%aggmﬁ ﬂét&ﬂ&r?ﬁh@ﬂy‘? 10xhikyl, alqufﬁn , al§R@kylthio,

aI koxy, ar yI rrdun?
he beviaysyl, yﬂcybmldohelkmoabnymo - nyjare, R Qey{CN or thio
al koxy, aryl, heteroaryl or heterocyclyl may be 5
optional l'y subst ituted with R7, R7a, Ric, and R70; or
R4 [0®R1FY ClIoatll g bnotitdr emboditnant, hnm;;pu:h«bi[(ﬂ“ fm}ﬁoxreﬂhomm
bi cycl o[ 2,2, 1] heptyl, which nay be optionally
2058 uted with one or nore substituents sel ected

from haIWJQ%enyl ~#ibh is Ghtfonat phtbstitutelliwith®PRB;., R BRI Rig;
-C2H, al kyl, Ikoxy, aryl, am no eter yclny Olgr

het er oaRyRia\Bhe Rei 3By earg jdgpendgptlydiygroseg. fploge

et SRR, st BEAGIGL ol A PRISBEGG "@%mé’a”ﬁ“m

oc cylsutfony, alkdariindcpanchdinl, Iayyldiq@qmryl@y h¢tgt'gpy@w1 aryl
250" NeLeraaryL sem, OCH,, CH,0 or CHOCH;;

R;, R, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,,
alkyl, haloalkyl, cycloatkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, aminoalkyl, aryl, heteroaryl or heterocyclyl;

R4 is bicyelo[2,2,2]octyl or bicyclo[2,2,1]heptyl, all which may be optionally

30 substituted with one or more substituents selected from halogen, -OH, -ORg, -SRg,
-CN, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy,
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and R7, R7a, R76, and R70, at each occurrence, are

i ndependently hal o, al kyl, hal oal kyl, al koxy, aryl,
aryl oxy, arylaryl, arylalkyl, arylallcyloxy, alkenyl,

%Sloallc yl, 15 cycl oal kyl al kyl, cycl oal kyl al kyl oxy,
VA3, hydr oxyal kyl , acyl, heteroaryl, PCT/US2006/022576
het er oar yl oxy, heteroarylalkyl, het er oar yl al koxy,

ar yaeOxheterdayyl or hétbepbichil ehay @6 YhtadnkNy Subkt@tuted Wiﬂ‘l'R}X]K@t]%L vand
akﬁgLanldo, al kanoyl am no, aryl carbonyl am no,

Br thiol. [0021] In still yet another enbodinent,

conpoungs, #kach@e

pheng \?\:hl ¢h | sé%hlgtﬁ?éoﬁg{lfeygﬁsgg Ax: uf@a&/@ﬂc& reélx h%tleroaryl
Rrc and Rid;, Rl, R" Rib, Roand Rid are

|ndepen ,

al kyl , ﬁZ[ﬁga & }ggc[ R%P ea‘#ﬂ?‘l‘:? “F%&thegcx%e&@ﬁ% alkyl,

halhébhlkﬂxglko)ad, kryl atyiaxy aylyucyh bﬂloall@[’whﬁlw tOMyBydroxyalkyl,

er og})}' L %b em ’ﬁ?” #eg%@aryéﬁ‘\{'lsélﬁhleﬁl&ra%&; }é@ﬂw@ -JP2, or -CN.

R3a and Rl b are independently hydrogen,
&%zr al kyl, hal oal kyl ,
ky |In st} Y@éﬁsothea Pgabedwlenm eftepsiuidnaf, foraiully arrihose in
10ar Yhidniois 0. ar yl sol fonyl , al kyl am no, am noal kyl, aryl,
het er oaryl or heter ocycl yl; R4 is bicyelof?2, 2, 2] octyl

o r [28)cl & stilbyet pivtisr ymbodainlenty\tnm;imumﬂf@mmw] dd\ghbde)in

PSR st B8 S i

ar yhtionally substithied efiteye byhoRlsubBhRhR 36N ed MORHSloRerd ge
K¥ﬁsﬁ§¥£?§§ %é WD 2006/ 135745 PC | US2006/ 022576 °
ary R4 - ﬁ&sgp&y POy 5O RoptGQulal 1O H,
15 subsCONRLEL, -WONR,RY, h
occurr en%:lgzgIi IS i r%de; endsgr?t Iy aI i?&i cy(yl“ﬁgi fgll’ alg%?yl
or ﬁ%rpébﬁbépyheterowldwsem theatlayl, smmy &g hdRgroaryhor hemedeyclyl

oc BGifon al 24 al kyl, hal oal kyl,
al E%?(B@ ar y?wsgl}%/t'}gt%%&g?{/; %’klgﬂ’ &‘1 oal kyl , am no,

dQOZﬁ]y dr bxgmtﬂeybmbodnﬁeml @afpghnds Mf(ﬁﬁxﬁhﬂ)él‘dlh&se compounds
hg{?q;mg[afr%ﬁ@l al kyl thio, arylal kylthio, -NO2, or

n still yet anot her enbodi nent,
compounds of formula Igrg reRt1hose AN 10 which L is O
(0023] In still yet ano /r gnbo Imé Rq conmpounds of
formula | are thosembn____
/<,) Rap

R-.c/ Ria Rgj

20 (1A)

wherein:

halé

L is selected from O, S, OCH,, CH;OCH, and SO,NHCH,; and

R3, R3s and Rgy, are independently selected from hydrogen, halogen, CF;,
OCF;, alkyl or alkoxyl.

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

having formula IA in which:
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which R4 is bicyclo[2,2,2]octyl or bicyclo[2,2,1

] heptyl, both of which naybe optionally substituted
with one or nore substituents sel ected from hal ogen,

- = , -SR6, -OCOR6, -CN, -NRS5COR6, - NBRSH&
W%E”S%Re Ce 15 - COONReRea, - CONRRRa, L
- NR5CO2R6, - SO2R6, al kyl, al koxy, [, am no,

het er OC%IF,IL Raus Rinetod Road'y pndemégrg]yﬁly gerabageen. &kxoxy,

Subeer RO, SREI, o BB oy WL RR ) pf i odbels

anot her Len®@pdi nent, conpounds of fornmula | are those
compounds , ha i forrru - R 4

Ry o o1 1 Roytd s oo saliad 0 b gaer e et Bty

5 CHg OCH2 Mﬁ%l@%lﬁmctyﬁﬁﬂn%[m a]hepwl Bith ofwkich may be

— gnglﬂpe(gtﬁdsémfeglvg&m@epd oI‘ %1%1[%38 }Sﬁe g:i%grp%alogen, OH, ORg,
h mﬁgﬁaoalgqrmmng%,qty ﬁlgtg anare t hose conpounds
avin

ormula A in whic -1 2006/ 135795
PC 9YUSB@@@110'B%¢Bloaﬁqy,l Ria, Rb, RL. and kid are
i ndependent |y hydrogen, hal ogen, al kyl, hal oal kyl,
cycl oal kyl, al koxy, al kenyl, hal oal | coxy, aryl,
10het[@r26dr y|In anothe embodiynehty Egmpounds dforRBia IRB@athasectoRPbunds
are i.ndependent.l | ected from hydrogen or hal ogen;
and?V'88 Rrnga g@ﬁ%Z 2, 2] octyl or

bi cycl off 2 gietldagrinyd, obat bndEHMBGEES My be optionally
substituted with one or nore substituents sel ected

f r om haReieicycloR.2.8ret! ordire] 2, ?’r&]hﬁgb’]kwth ofhyhish My ke
@%ﬁ;ﬁﬁlﬁ 5@k eYil w1tha<91g ok fford Sib@itkonts sel@Ete& ﬁ'Gﬂn(h@ioEéﬂ ~OI:![

anot er enbodi nent, conpounds of formul a
15ar eORB0SBs, cORPBanE, -NRsCORs, “NR5sSOzR, -CORg, -COzRs, -COzH

-OCONR3R;,, -CONR3R,, -NR5CO2R¢, -SO2Rs, alkyl, alkoxy, aryl, amino,

heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with Rz, R7,, R, and Ry; or
R4 is cycloalkyl, other than bicyclo[2,2,2]octyl or bicyclo[2,2,1]heptyl, which
20  may be optionally substituted with one or more substituents selected from halogen,
-OH, -ORg, -SRg, -OCORg, -CN, -NRsCORg, -NR5SO;Rs, -CORs, -CO2Rg, -CO2H,
-OCONR;R3,, -CONR2R2,, -NR5sCO:2Rs, -SO2Rg, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with Rz, R7,, Ry, and Ry; and
25 Re, at each occurrence, is independently alkyl or cycloalkyl.

[0027] In another embodiment, compounds of formula I are those compounds
having formula IA in which:
L is selected from O, OCH; and CH,OCHp;
30 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, -SR¢, -OCORg, -CN, -NR5sCORg,
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having formula 1A in which: L is selected fromO0, OCH2
and CH2OCH2; R4 is bicyclo[2,2,2]octyl or

bi cycl o[ 2, 2, 1] heptyl, both of which may be optionally

substituted with one or nore substituents sel ected

WPAMAdyen, -OH, 15 -OR6, - SR6, - OCOR6, -REV/US2006/022576
- NR5COR6, - NRESO2R6, - CORE, - CO2R6, - CO2H,
O@@N@Wacomzzcozﬂ\lmwza, -BONRGR 2:2INRECORe,

al | coxy, het h I
€S bR s SR Ty N PR3 GBI A TegR e il
he

RSABERG el cPRISRUTAL U U  ff 7.
bi 8y hio] Byc;2ind) octyl or bicyclo[2,2,1 ]heptyl whi ch

20 . :
520 R APB BT BB 1 B BB oo
CXL‘CRG - CAT, -NRSCOR5, -NRSSO2R6, -CORE, -C02Rs,
- OCONR2R2a, - CONR2R2,

aI MZS] al l@bg&p‘cheépg;bodugﬁqt @mpOHJgleé)? g’ap&:ﬂt ugfentz ion dre selected

hety@hOfE ¥dmpoth& &bRphial iakielkamplek @%dh asfB3amples 9, 11 and 100-
het er oaryl “or heterocyclyl may be optional ly
suﬂ$3|tuted with R7, R7a, Rm and R70; and 25 R6, at
cur, I

10FSGB5HP i B B RPBOURALL B les BRI s
ar leomiammd fne osrisad ef a ihmpm@caﬂb»raffwbtwelamqunt offaicompound;of the
selected fro
o POEY R BaHRYTon CRERBANE WPy en S Loy e
bi q¥&hRbR cdnriet 5P he o6 lathgBygchts)opt | onal |y

substituted with one or nore substltuents S
f r d%939h1 ode Anotbepembodiment, thgpeesent dkyepipon relalq fﬂ?é%%ﬁé

o A B

. N?Bﬁﬁﬁﬂﬁg admiSRRAGY tocd mgmmalaanmngnt faF gAamplayp Hyman patient, in
et e
al I?S?(‘i/)&g % therﬁ%etugﬁag{a/? %XUVG a\l\wg 4 rclcf)' (2;1 cé{ﬂg?ﬂ#a% ltl‘g gresent

0 pgm&sliﬁﬁR%ﬂ , Ylogél s bir)]ﬁdﬂaﬁﬂ u‘a{\bdriiblﬁhﬁon R, anotRZconmaandRi the present
an eac occu rence, i s i ndependently al kyl
or %XF@P%%"F%W at e g ot ﬁ%&f#ﬁapsw “Hent, conpounds

2007 [H612) Pr &8 GRbthdr YR IRAL, BlePréhtefteation Jold@tts Benethod for
conpounds exenplified in the exanples, such as,

Ex anpileatngg inhibiting, dr tt@gng the progression or onset of diseases or disorders
associated with the activity of the enzyme 11-beta-hydroxysteroid dehydrogenase type

1 comprising administering to 2 mammalian patient, for example, 2 human patient, in
need of prevention, inhibition, or treatment a therapeutically effective amount of a

25  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.
[0032] Examples of diseases or disorders associated with the activity of the
enzyme 11-beta-hydroxysteroid dehydrogenase type I that can be prevented, inhibited,
or treated according to the present invention include, but are not limited to, diabetes,

30  hyperglycemia, impaired glucose tolerance, insulin resistance, hyperinsulinemia,
retinopathy, neuropathy, nephropathy, delayed wound healing, atherosclerosis, acute

coronary syndrome, myocardial infarction, angina pectoris, peripheral vascular
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10 [0029] In another enbodi nent, the present invention

relates to pharnmaceutical conpositions conprised of a

therapeutical |y effective amount of a conpound of the

v% 2@9&557§5nvent| on, alone or, optionally, in pcrus2006022576
Ination wth a phar maceutl cally acceptable

carrler and/ or one _or nore other agent(s). [0030]
slisrate, wimwHmekedication, a&p@@@hbeaﬂﬂ%wlﬂldﬂm@d @ghe%a

methggs ﬁﬁ% abbic S?mrr Ahe, %g&ﬁ&ﬁﬁo@%ésﬂ tdYshgfdeﬁ:ﬁeh%@ A HRmia,

| -betar r oxys dr ogenase t rising

ad rhypergiquen@em@, wpwdtnmrercalmpalpwéﬁ'tm Mgy LIl aepicerdiag

B
5i n\&m:lieoﬁpldﬂis@fdﬁrs, Qignidipt imm&kﬂem and dementiai bakidisaases HIV

anot her co n the present _inven and/or at
| eduPIeRRASObR FﬂP?f%(étr yta%aélfa%a’e?uen%@?ﬁ%ﬂt 4 ppegythrits.

| N (93] her meanbas akimeht) heph 68 HivehiiitRlated o 4 AEBbE for
to a rrethod for preventlng, inhibiting, or treatin

t heprpienting: suiliting pr iorasieg the Pragreseian exonset of fighytereyperglycemia,
ass
R L T e

100 0 mstdosnt}ugls asglmicning bed Magbdle Syndwmmbmansiwadne'msi;eriﬁ@to a

exanple,..a h atie in vent on

e PR PR & APt Bired] FFRRpr &R, pipition
anititeat@fenta Bbrapaiipalytifeaiveai@witiof 8 @Bipdund @ the Present

al one, or, optionally, in copbinatjon wth anot

conBUTHan-Glome S, fmhegfém i PR b eoifer sempauad pf g present
Ot Nflerti¥R Enddr ot R8s BREUhEGyRAR MerapehiO32ht. Exanpl es of

di seases or di sorders associ at ed W|th the activity of
1% hel0034] z y i still ahethes empadioeyts the prsisent diepiinmogletes tea methed for

|t can.he .
DR AR AL YPILy o TRt o GRS o
notadministerag toa maimmﬁah@suenﬁ Gortexpeplg) a/loeminapatientinneadbf

| t ol, , | t
Py PTG R O PR BF 0salY Bt mount of compound

nepiitaRREdMs intkekioy,etbrneishtibaaly] MGomdinaesO&Eh SloBs Sompound
acute coronary syndr onme, nyocardi al infarction,

20an itk pesrbnyEntion and/eaé leatt opaathen tipe of therapgntic agent.
579 o
2@63'53 B R RP gtgll Adod Qf&ﬂ%ﬁ%?eﬁ? |- SR ASRventift l'neiart@stt@ﬁ‘ Inethod

atio nor na tion, myocardi al
| scfoe pnevmtmgsnhlblkleg, ovbtaing ithecpr@rm:oum onselqfdypaglséenra
obesi t lipidem a, h
hy p et ﬂpﬁ f/i %'é'r qéeélr!rlig éo a Wf}%’% 3{1 1?‘21;02 )éarrrlllpz!ie’ 2 oW T Palﬂf,nt’ i
hi gieell Df_premﬁoﬁ:, adbidien, ok &eeimﬁmta thdréiﬁeemtallp Bffecmam areunt of a

vascul ar e enOS|S pancr |t|S Ode nerative 5
2Yi sespoung o ?jpra?egb]lna@[tlgn a&?ﬁ’rﬁrt PRfigng %‘#’p Hatiopyith another
dengifpodnd mﬂueprgée%?ﬁ§§moﬁ|hﬂé/o&rt RLAIRE oRESYSd At egaeutlc agent.

| i podystro gl aucoma, rheumatoid arthritis an
ost B9390]t hr ]%(angther embodiment, the present invention relates to a method for

preventing, inhibiting, or treating the progression or onset of obesity comprising
administering to a mammalian patient, for example, a human patient, in need of

30 prevention, inhibition, 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.
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[0033] In another enbodi ment, the present invention
relates to a nethod for preventing, inhibiting, or
treati ng t he progression or onset of diabetes,

% r/g 5§cem a, obesity,dislipidema, hypertension,
VEQGHPAINE i npai rment, rheumatoid arthritis, PLA/US2006/022576
ost eoarthritis, glaucona and Metabolic Syndr one

Cc qmmI] si g oad Bihhcbcﬁhhﬁttj the pte@enamvatammaélaiamtopaam':tmﬁ for f or

t ti.on, .
PG PGS, oF Gt R PR YU Spmprisine
A Histefingto GORAREHA N Qhtidnh SorxBHEIRL a hinngAatiém)in neddate,

or, optionally, in conbination wth another conmpound
of prevestio, @gﬂebﬂlon Priyestmens A thermpewically effechixe amgpnnt gk arqmpound

t W&eoé?g ﬁUﬁ 'a?on@gcﬁnts o&ailty[ B%ﬁbrﬂaﬁoﬁ@vitﬁ Lmd?tﬁ:?t:&ﬁﬁound

e gresent’ I'nvention relates to a net
f oof thqapreschmngpn ambroriat teasigne ofhert tmimf thrgapehiée agent.

pr@ﬁ% :f Ie aﬂﬁ on et of %e%%gstﬁe 1gy¥ella§esqgame odfor

husyevenfiag, hJﬂﬂEltmg, or fRefidg e prodr@vion bt Giet dﬂ‘hlypdmeh:’.lmnompnsmg
treatment a therapeutically eff ecf?l ve anount of ¢
cOMPBBIRETNGI ATREIARIE SRtentTRRTRMmB,; 2 AYBHERAtEH:, in néed o

to PheQRRbA Yahibiflorf OFRERAE AMhMrelti ANG bitedtive B Bfla éfingfund

he presént 1nvéntion and/or at |east one other type
Of Oﬁth@pmmtmwwnag,@lnne Qroo)g@pall}m inqembinatipp with grqiigr compound

f O? sen & Kok ra_ﬁcﬁ g rl}tt 1e|a£]:Vo%Q B{btgpté/gg !)ﬂL&ﬁ%eﬁlﬁc QgeHPt hod
pr [!)DBQQS S I thnetheﬂeﬂﬂﬁfdlmént h];lﬂﬁb@h’ymemt]an reiatnsp“magmqﬂg)d for

adm ni ster.in a ati ent

PTG g o HEEE BATRRETIROT Sl PhEBRLL Bt
t r SR aBmifQEARAY b nfdinhAlia® bitRat, ifrexatple) nihtﬁian@a@éit in
conpound "of the present invention, alone,

ophéedwhpIeyention, g bR sRmARt hepprbEly eéfs?fﬁfa ggugrof 2
t hg r%ﬂo%ﬁ& Btk El‘é?gﬁt inQQntﬁ‘:F {%g% of)ﬂéfl Q{Q@oﬂ%xﬂeﬁfonWtﬁeanother
Ther ap 0 e]’

eut| € agent I'n anot ier enbodi nent
t heormoasé nfthe pxcemrt mmtroalaad/esattleﬁsaomh% tp¢ of therapeutic agent.

in hibiti treating r

o B0, 1 "o ntdleng e oSl Pl i B TR o

Waﬁféaéﬂtﬁ@, ipidbitiaglor trtQing@NEpLessich di bnED ombummmd atthritis
need of .30 prevention, inhipition or tre

t heqRRFsing adByinisterine ta apmammaliap patient forLxai; o%r]ﬁa“anaaﬁ?fﬁ’én

pr ﬁ%e% jeRUBIRN] 19Hib1tﬁh O} Sreatlent PBEIPARCAI; effeBtive amount of 2
| on W th another conpound ~of the present

| n vtanpqum ofithd presend inviertiosy, alopgs 0p pnmnaﬂy IG@ cerpbination with another
t her apeut,i

LRSS s AP RRE R e oo
p r ea0anf i Mmyamptlico anbaliatistht presentitvintibniralates fsr emethed fog,
i nhi bit]ng treatin ressi on et , of
di Qﬁ"ﬁ‘?t’d‘g’rﬂf‘@g |U§P'?'f% tﬁ HEWFSE TR g“ée"ﬁ@mﬂ Coqprising
PabighisterfnBko £X@ARIa8an ﬁatﬂ&ﬂm eRafipl€Athuniah phige i0hieed of

prevention, inhibition, 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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prevention, inhibition, or treatnent a therapeutically
ef fective anount of a conpound 5 of the present

i nvention, alone, or, optionally, in conmbination with
WO %da/ss76ompound  of the present invention agdipro0dl22576
| east one other type of therapeutic agent. [0038] In
anot her . emqodi.nent, the present.inyention relat
AR AT RIP RGP IRl o Gt gt P B
Pr QG Q% SieQéhtioh, iBKIEEbN, O tloytReht AhchsbtiMiypffedivagmount of a

adm nistering to a manmal i.an patient, for exanple,. a
husRspauad PEHE Present iREERIoss alams, B BRASHENSH ! CopphigipR g another
ol c&ﬁ&ﬁoﬁgﬁrﬁg@-‘e ?ﬁgg}l@ [RBRIhia6@b! # 186 £ binketyBEBRraRliti@agent.

conp e present invention, alone, or
5 op[0i0d3jal | In ariother embridiratiitghe picset imventinn relatefip gupathoddpr

R

t hedpimB&einE td AMeiinalian patibstf ©s etampée, rbtiadpdtiont, in need of

preventing,. inhibiting, or treat.i . progression or
OB Ty TERAT P G S gt of o Clnund
ad g}k pleSédt M ehtfon2al SR BB bptRshaPR i €hibindtioh wekangthe compound
human patient, in need of prevention, inhibition, or

10t r efthapresent invrticasadior etdsasionsrofise Py ef theraRRVHC agenk
conpound of the present invention, alone, or,

optionally, in conbination with another conpound of
the present invention andEHINETIONSst one ot her type

o L2 BP0 hed 0L OB

Pr @6aipbhkts of iteprdaérdt ifv@nticdl cohtaitiig angsyractrirailyrsebsined aom
onset of rheumatoid arthritis .gqgﬁrisingl . h
15 ad maibe tsefatodgn PercalyatHYE P RACHEL9EN 1 17 BF!L keapmgn e gt how
hu ﬁgﬁé bty Adfive RERSE, sQh ﬁrt?\f@sﬁmﬁeﬂ of 1aBdhhib drine Br byor
trea nt ‘a therapeutically effective amount of a
conpuest fisim optisally astisnstanting ewterials, Many geomegyc isomers of olefins,
optd_anal kvl iy ol BrBAR HVGE corf RGP
thgi3$§§%ﬁ¥“P§%gﬁ |%EE%%@?%? g?r eaggﬁoﬁ% ot her type
of hefear, apkail such stglele isom2s af0®dtEnplatedsn ttehpeesertitistiiore rffis and
the present.i.nventi rel ates tgo a method f. .
200y GPBHEERLI Y B4 Ny o aP P L e Sl g drieg and
ongely HefisoRgdeRarhitfued bfSscugsr a8 bépgrateddsinmiris tfexrisn glitchiral,
manmal i an patient, for exanple, a human pati ntﬁu%ﬂ
netpsEreomsHERTRIGRMMS. 3RT Bt BTG PRI agiructure are
t hep@RRUL AL g sgéciﬁs&éry&hé}mewsr i meicaomPRUpstificafly t he
present 1nventionh, alone, or, optionally, in
conbdicr¢d. on wi t h anot her conpound 30 of the present

23 bt | oedgah i tosip G5 PR B meokPallny oncor more

pr asamigeisonaid designated abrr tiog & ropided sitharselegioaviemt thag,

et St groed il oo s R R e ot AP 8 noPoeede
PCTnd ra2 HRG(1X4ERi4R results in a stable compound. When a substituent is keto
(i.e., =0), then 2 hydrogens on the atom are replaced.

=

30 [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
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conprising admnistering to a mamal i an patient, for
exanpl e, a human patient, in need of prevention,
inhibition, or treatnent a therapeutically effective
ampunt of a conpound of the present invention, alone,
WP 2008085 nal |y, in conbination with another P@ﬂ#ﬁ?%ﬁ@b“
of the present invention and/or at |east one other

t yflﬂastdxﬁteﬂ h&(h@pBRﬁ, tlenagiéptoup 5112{)7(3;@4&]&1}7 Be arb@ﬁtlnted with up to two

pdi ment , resent |nve rel ho
fo gfﬁ}lwgﬂﬁ ﬁfgea PrBTReP eﬁfe rrd@%anﬁ it o Betndion of
Pr RYT £158 B8RP HIDE Eub@ﬁtu&it@Waﬁéﬂmrake%éﬂﬂlsmble only if such
adn1n|ster|ng to a mammal i an patient, for exanple, a

hu?ﬁi’?blb?&lop%ﬁ%mt instahlesgmppundgr event i on, inhibition, or
5t mk’ﬁﬁ Q%{)ﬁ&)ﬁ%sﬁﬁfﬁt&e}ﬁt ﬁf {1&% fo¥ c?cfsg%gl[;g co%ecﬁng two

the present 1nven
o patpmn ald Iyng, then swdisubsituennmay berbeardet toany atonmmhdnﬂg) When a

t h e %[E ésd{s 5 Wi 2 toI 1? nnldl %g:a{g% :%: | easl%]@‘tg%li:]] g;qgg&leﬁt){fbeonded
c Otmwms)flﬂeroeh@oﬁﬁﬁ;fral doRE foRM1L) B4 sehiPRinientmay be bonded
centers. npounds of the present i nvention

G 1%?P°§§9‘?ﬁ%le¥'i Ceombjnaighiefispoptigynigepder srigplgire
101 Sﬁérﬁﬁs@ﬂw dﬁlﬁl?&dcﬁ%hlﬂm&ﬁ&ﬂs‘fé‘suﬁﬁn e rﬁ%JuﬁﬁéTB It is

known i'n the art how to prepare tlcaIIy active
f ol09d$] quhleasotbgrwnsemmddothe tefrmr* davesmralkkyl, bfatkey 1,8 pr Tajk” as
synt Sis fr ti ca ive startl r

OB el ol Bart e Ay ol BERIRbolR Il Ead branched
andlaﬁﬂﬂ@rdl‘dcktboﬁ:sf;lﬁolﬁélﬁlﬁg b@o PO eabuls, prefeiably 1C1oTD @atbokss, more
desc , al | th st abl e@orrers are
coﬁﬁeiﬁﬁ%ﬁ ? qnﬁén é’QBH’i‘ Hpeteh Srimeteylsethyl.propyl,
15tr @Bﬁoﬂ}ﬂ%@}l Tttty SISy, fehtyl, Rex dﬂqmem otfep@i 4t43ﬁmethy%)entyl

present |1 nvention are deSCYI be i sol

as ogyln?Atdrimedyl-penbimnosyle @ecéﬂs uedegHy @ﬁde%’lal thewasiopg branched
|
A iéﬂE?n iséthdrs fidtebfland 1&? %sre\&@? g%ugﬁ gt"?@%ﬁ%?r (%)Ufg{rueﬂﬁnd@dedl to

geonetric |1 Soneric
i n# ewlgdBientg) SHChsshalh,éosmmpfd K Bst @ exdcore@ifssalkyl, alkoxy, aryl,

T per o BhTL iAo SE g s SRS sedRnar any
20 oneyclalkyRIIE], c?ddd]lejgﬂ]aﬁoﬁﬂ atnfi®, ﬂﬁﬁd»@pﬂ,«,t@&kyan@n‘a@l, hefeft@ryl,

is replaced with a selection fromthe indicated

gr BilgFoarglogyihgleepapshatioyls heteroraglplkeat s ORIy e prialklthio,
Vabﬁrb%yarylsamﬁhn% Cﬁﬁéﬁ%‘}lmnnﬁan ericmn;tmﬁmé URed,ickatlol 0L

“results 1n st abl e compound. “When a subst i tuent
k ebaoalkyl, tghaloaﬂg)l,,anﬂmnlkglthydr ogens on the atom are

re ed. rs
o0 g Ullted hitthse MG e KB BRIl S epmifyef B
25 a alomparas @art of aothef group mamdest sagagéd «irqxanfanlg naturged

i ndependent i at. every ot her

ocg’ﬁ’ i nmrll or §{’leib81‘ O?an"é‘ %?%35 GoRaining 4, 3 ¢iges,

beincluding monocyclic alkyl, bicyclic a]kyl (or bicycloalkyl) and tricyclic alkyl,
containing a total of 3 to 20 carbons forming the ring, preferably 3 to 10 carbons,

forming the ring and which may be fused to 1 or 2 aromatic rings as described for
30  aryl, which includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl and cyclododecyl, cyclohexenyl,
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-20 WD 2006/ 135795 PCTI US2006/ 022576 substituted wth
0-2 Ra, then said group may optionally be substituted
with up to two Ra groups and Ra at each occurrence is

ﬁk@g}lg%sl ndependently from the definition gicrd8hoosn22576
conbi nati ons of substituents and/or vari abl es

are permssible only if such conbinations result in
st apl e vonpounds. 5 [0047] Wien a bond to a
sub ) uent own to 0SS a bond connectlng t wo
ato a r| hen ubst 2 bonded
to non1o ring: tue is listed
MAthout |nd|cat|ng t he aton1V|a |ch such substituent
bo-ded to the r- t of the conpound of a given
for tltuent maybe bonded via any
ato su« ost 1~ Conmbi nations of substituents
and va;| es_ are O pern1SS|bIe only if such

conblnatlons result in stable conmpounds. [0048] Unl ess

Ot hﬁ{r\%‘ﬁﬁmb @Qﬂuﬁ%&@ﬁbe $ﬂi‘i%n$.lﬁlrs%snltﬂ¥@\51ﬂ§l ky4 substltﬁ‘%ﬂfy duch as

oyed herei'n al one or as

an chalvs?n @H@h plkoxys hyidrexy, bot.lirderyairylatkyh nﬂclthallazﬂuaﬂe'tanndo
sch , 0 2 carb n
% Pg% %ﬁ‘i a&!% 51]:% 2 (%% ngﬁbﬂ%o arﬁjgo tror, g%a[ny tﬁ.iotl gndfor

pre nore  prefe
c arabigittkio, mﬁwnhnyaﬂhﬂmmmmhanmﬁnmmmh as nethyl et hyl ,

el P B es pricit s o me R MY oyt s used
0 Cthytein By itselot hd p@ﬁaﬁotﬂ&'ﬁdﬂp mef@ﬁ RY ktraigh 63 brandhBA G radicals

dodecy!l t he various branched chain isonmers thereof,

an@TBiiR29 pReosProfeIsbly2d0d g ErbEISoTSmera grepelln hig § garbons in
OIFn Qﬁéﬁ%ﬂéﬁl Jth &hﬁh‘ Hﬁfdd& Uﬁ%%ﬁ&%ﬁe%%n&% the r{oﬁfxal %Hﬁ‘m’u& as

, , koxy, ar
ar WM%)Z'PTQPG]WK é1byte)1y102-bmeayly4 pentanyl, Aiplextenyl, 2-hexeny1 3-hexenyl,

)%'%%1?)’( {“ﬁ‘iftglc?{fﬁ‘%gte“ﬁygl°ﬁt%‘|ayﬁ§i’i‘/‘? ?%93‘? i oall%\madeg%yl 4-

ac ydodedortl £t, &m tgtradechisérst, aad §He Oiky,, and @hizh @&y \be abKotally

ar YRRy B L s Porl pemell ol Pelgalo, atol, tkony,alkensl,

15al kagayl ﬁ&‘l\/ RQlallg], LhEad1e) rbh&bﬁ&ﬂhsl&ox 'hEtER)ary@)é ohefté?bamkyl,
hal gal k trihal oal kyl,” and/or. al Kyl tbi o. 049]
Unlag@gosﬁérﬁ@mﬂgfémlﬁwaé@éwnylrmn@, itFR, crape thml thiggand/or

emahoyede ey RlkindudbAengLnas part of another group

i ncludes saturated or partially unsaturated
(cd®R ni rignléss othevistoindicged dedsim Gywér atkynylt potiyingkt as used

21 o RGeS atrs A7 Wit B R it

20al loyk; to 20 euntb b, Préfrably2ab ab ctbord ah@ meek GafeRBR th BIcAILBSS in
t he r refeﬁﬁﬁly 3 to 10 carbons, formng the

i e DoAY s (resaible Gond Brihonormaheheingseh Ay
as pespSayl R86tyhyAI 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
25  substituents, namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl, alkynyl, aryl,
arylalkyl, cycloalkyl, amino, heteroaryl, cycloheteroalkyl, hydroxy, alkanoylamino,
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30 aryl, which includes cycl opropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycl oheptyl, cyclooctyl,

cycl odecyl and cycl ododecyl, cycl ohexenyl, -21 WO

2006/ 135795 PCTI FUS2006/ 022576 , T IJAN A~l

WP RWH1E7%ups nay be optional |y substituted \ﬁCtTH}/SF"“tS/B”a%
substituents such as hal ogen, al kyl, al koxy, hydroxy,

ar é(ﬂ(ylaxﬁfd%' f¥arbéy¥ndthd Yiitro, Gyamb Gﬂiokyahd/oad]kglthmnﬁéqr agy of the
alkanoy am no, oxo, acyl, arylcarbonyl am no, am no,

n|G @W@ﬁmﬁﬁﬂﬁﬁ$hﬂﬁﬂd/or al kyl thio, and/or any of

ﬁw%%‘jtb Eenz’f %ﬂﬁlpf&s}ﬁéhned ¥a9dhavbRinBR DoRds ¥or attablément to

ower al kenyl" or "al keny|" as
us eftier grmrmlahnmﬂlfftrsm chrbon ataglsptbﬂ arptermerbfaigHeng gapps and

refers to a t. or b ks adlcals of 2 to
3 2024 PH %ﬂ@ﬁyéﬁ%¥§¥u%§y éﬁ@&b@gwggﬁb f and nore

pr gmﬁspbl ?Wﬂderé DkdyLavtymns deﬁneﬂl@bds\hemd olkymyfl gotugs 25, defined

whi ch 1 nclude_one to siXx n 0]

chabaye, eRepiEl: hayesipele bfn% %ﬁm %%ﬁ% %H?fe& afBBh atoms,

2- Bt SR rmet = RRET RN oy ouﬁs naat ﬂﬁyﬂylena g{‘tﬁ;sehydspectwely, and may
3-hexenyl,  2-hepten

X - hept enyl , 4-hept
3 optumauy be sxbsmw@ﬁ 94 C eﬁm@ &Oéﬁ Jar “alfenyh d@@eﬁw
10,n ﬁ@ﬁﬁ 'Ths ’tegml‘?lal%gtfnl" ?&g}’rak 6! here@[{‘ﬁoﬁer@ ak b!&? of 2ABfher

stituted wth

su kgi:‘dliptremttcs clﬂmmebmrmﬁeaﬂm@'m anddbding seyvell Qﬂ@{y; w1th chlorine or

alkoxy, al ken 15 al kynyl, aryl, arylal kyl,
cy dlugEnq b gI”é%Fﬁ% hydroxy, heteroaryl,

CYGhE%3Et er@s Biherwidd ingidaed, ianteimo; ardl hyémpibyhd,herem alone or as
aryl car bonyl -am no, nitro, cyang

an@pgof alwﬂ}ef eroup Frfers faapprasygistang Hisithe asapat oipd pRitgning
15[ 095’ H) %&tqg%g E)\Qﬁtﬁ»ﬁ (Al LR ﬂ or hiihtltyEiRlidimyeaphthyl and

used erein by itself or as

D arz.napmhan ebdimry gptwmpll)r mﬂedesl too? ariditipnglings fuspd torfegrehpoyelic

h I f
T2 ek e cnirtiare e S pb fap Py PG R e R tchoalisy
norgygs chain, which |nclude one triple bond in the

nor mal chaln such as 2- propynyl, 3-butynyl,
2- gt Gxappple 4 pentynyl 3-pentynyl, 2-hexynyl,

3 be nyI ptynyl 0 -heptynyl - heptyny
{no nyl , -, ynyl , 3 upde nyI
dode and]t i K&, &‘ V\:hl C e opth

substh ted Wi to'4 4 25 substltuents nanel y,
hal ogen, hal oal kyl, al kyl, al koxy, aIIcenyI, al kynyl ,

aryYl aryl al kyl cycloalkyl, am po, hetergar
cyclg@_o_al ky}, 'ﬁ@y alga@am no, { I
o ’ =<o T e NA
20
/ i —_ 1
> O o, AN
and may be optionally substituted through available carbon atoms with 1,2, 0or 3

substituents, for example, hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy,
haloalkoxy, alkenyl, trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkyl-alkyl,
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-22 WD 20061135795 PCTI US2006/ 022576 al kyl am do,
aryl carbonyl am no, nitro, cyano, thiol, and/or
al kylthio, and/or any of the alkyl substituents set

Welohpsebs. (0052] Were alkyl groups as def p@ggs8RR4876
have single bonds for attachnment to other groups at

t di ff t , ,th are terned "al kyl ene"
or OSSR i SR AT 58 e el Sk e
aboatgloklkyl airiyikoxy, YAB3] arMBey, Bet@role§RIKy), AEBHRS AR nyl,

defj ned ove and al kynyl groups as defined above, _
r e SHFETEPFYBpiroaryh hetergafgdxy, IS, 1ibp, catmoaatinenwubstitutedhemino
di f §BeErERh CANROhoREA Bor 2 du ¢ 'agyin Lene.

rou sf and "al k)c/:nytc/ll enqér grgﬁgléﬁse(@%%g%t |1192’I ,’%r?gy%%tyl}e
%pt otheraryl gomspoundpmentianed th the defeitions)l thidd oalleylthiay, arylthio,

"al " § . 10.I0054]. The term "hal o !
or NEa S o Bl koAb Ao O andiectifat RER-
gr cupino@ftengl, srylactihcenibosy], dutdig?aﬂmnylf, bmﬁbh;?lgonygnd
I odj S Il a 3, Wt ori_ne, or uorine
Ibei %@ﬁﬁa"eﬂn\éﬁf‘%&?ﬁ‘f%@ﬁ“)éa g‘éfbefﬂwwlpﬁbmym,
! hearyIeufing Al ybilfiaAa RAPE OUA LIRS o PRAF AL anBfocafdBh, andor
of another group refers to nonocyclic” and bicyclic
105 gy f the ghgLpdstitpsntssehowige®in. 15 t o 10 carbons in the
ri rti . I i,ngl, udi,n ,
T R e L e R L S
ity “Fakkdwy tasemployed ngsin hlose dr ds@ad of atoiee youp trcludes Gy of the

or e o] l,ic ri,n such .as aryl, cycl oal kyl -
hetag?geaérlﬁl’, a‘}%ﬁr%ylt:?/rcair%ﬁgquéf g@?"'ﬁé?‘f an ’%ﬁfj’sat Br exanpl e b
OAleas13 0 Rflesrthenmiye RdicOPd, it Rirh Yan$iHES4sidipl $8d hERUMe or
availg‘_gl carbon atgns with 1, 2, or 3 substituents,

15§ ords QEAARHE

eh GRS torpYipo thﬁtdp@g?e@bs’ﬁhgpq(wm one or two
gk, i D Sl P gy . o
cy dretsEraryH hetgrqapylalkylpgycinhetenalbyl eBkdste RETKY B30 06AQ2R5,7 6
ﬁg:ég?ggjrq;ﬂ/f@gﬁ+agf}éﬁg®g§%®é§aﬁo§¥% g ll,lk%l}?;ga?}%%j: :These substituents
ar yhaylbeddagher subglititeid ovitharopttezdic dokit doanns altkeyr groups or
2{]h ets%s%ﬁfe}{és ?’(l)rli?na\é Isét 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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het er oaryl heteroaryl, heteroaryl oxy, hydroxy, nitro,
cyano, am no, substituted am no wherein the am no
includes |I or 2 substituents (which are al kyl, aryl,

or any of the 5 other aryl conpounds nentioned in the
ViR 2a06/la3s73ns) , thiol, alkylthio, arylthio, PCT/US2006/022576
heteroaryl thi o, arylthioal kyl, al koxyarylthio,

al ljensop ar banykd hedéit! théteRR Midiero@lolyt Y br “IRIFRIAR' DN is
aryl am nocar bonyl , al koxyear bonyl", am nocar bonyl

al iatendsd Efbﬁwblqﬁ—)ﬁp &2isobpted mp,noc.:yclic or bicyclic eterocyclic ring
al W&hqggm#%?ﬁawgtgﬁiﬁo lml{]&nsirs@roﬂ:ﬁ%nfalt&ﬂ and 1,

aryl sul finyla ohyl'am no, o
ar ¥} 3 #dateroatonsdadepenight]y sledied frofOtha prpup Eortsiatingd Ry, |INH, O,

5 na Sy R an? Mot ey Bk ey SRy

or hétarcaydiioxings BFused ) Dheptedaeingl ThethiLennd 381 fiRdk{rdafoms
anot her %%ﬁgg?lncjudes any of the above alk
C;

. l,
ar J1RpPH Pridigrbuls be Fﬂ@&aictralgawda@me%fodfnpendant
[ 0@} atHy@RRerdatdae BI‘Ma?o%n'aﬂ)%{s SRR thsultd 18 fatsﬁﬁﬂy sﬁ'ﬁgﬂ]ﬁp ThéS

enpl oyed herein al one or as part of another group
r ehelerocycdic simenéeserthet hengin hay teusbbttituted erdcanhantor one nisrogen

t : ' t i t a r different,
10, on S R N e Smp NS s TR, 18 litalf e ot

h ehamr?ayqlfé mhjl(zptiionfi%mleaj‘uetbﬁilizeﬂl l[t)i? preferred that \lvlﬁenl thT ti?tall number

cyc et er oa a , cloallyl, cyc]oal kyl al kyl

h aPlBgF‘i%‘i/ﬁa?Wdﬁ &?Jlﬁ?@m@g swséa)amsg} thesgheterpatoms gagmot

Thegjecentifdnt bat®idrs may be further substituted with a.

carbox¥lic acid and/or any of the Rl groups or 20
suB6iL e fndesk pthemmyisendieaied, Bgtterab hpteroard” asorspd hasein aloheor

15 awm&&&%&ﬁefg@‘c@ & st glkﬁlr-] mehfd@feh %&m}@fg }i;ag,f_g%gfereably, as-

nitrogen atomto which they are attache
| - py¢rodmiltireddromatic rpigpehicklineiudes 1,-2a3 apidrigtero atoms such as

4- ol.invl, 4-thi amorpholinyl ., 1-piperazi
e R O R—_
4- dycioheteadaligl rihg @ighBérizathivyphenyl, indey¥yt), @hd #AkRMds podsible N-oxides.
pi per Q|n |, or l-azepinyl, optionally substituted
Wi ?’ﬁe iéef gy%:yf HPHORY o%ogyi/ytlﬁqlg le 1Hg|4(§pbs itwsnts such as any of the

20 t 1 bibstH@ERETT: Bt abo® foPYIR§10 )E\ﬁam;BIQQéﬁ:]etér@rﬁ%??(@lg Pﬁlfu‘gie e

indicated, the term"lower alkylthio,

" afQfloPigs, " or "aral kyl thi 0" as enpl oyed herein al one
or as part of another group includes any of the above
al kyl . aral kyl, or aryl groups Iinked to a sul fur

ato N [ 0059] @:Iess ot hePwi se imdieated, the term
"Idg%ggbkaIQ@L_/ " "al {yl am no, " ar-yl am no, " or
"ar kyl amiWa'¥ as enpl herei r ne’or as part
of another group includes any of the above al kyl,

aryl_~or arylal kyl groups linked to a ni%rogen at om
issiciviesiodee:
/ RN ) \— ] g N/, g \l
N N
N Y i;/“ s (‘/s /“ﬁ
- N I NG e W R e
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WO 2006/ 135795 PCT/1JS2006/ 022576 10060] As used

herein, the term"heterocyclyl " or "heterocyclic

systent is intended to nean a stable 4- to

| 2- ed nonocyclic or bicyclic heterocy

Vﬁ'zgoﬁﬂ%ggsat urated, or partially unsat ur at egﬂdﬁusébogﬂzzws
|ch conS|sts of carbon atons and 1,

het t ons enden eI ect
|st ng o nd S, ng
b| c C gFou Whl c ¥ of t abové fin

heterocycl iciri ngs IS u ed to a’b2nzene riMg: The
nitrogen and sul fur heteroatorrs may opti onaIIy be
ox i tk€tke. The heterocyclic ri ng may be attached to |ts

pendant roup at an b Whi

il | Aol BByl 8 Helebesigt 88 Bregpi ink g o
?&E b8 BB, S et llh@teﬁié?cﬁ*l'g?diﬁ)@gs Fn6@4108 lifledditoagh a
rogen 10 atomif the resulting conpound is stable.

5 I f C@M@Pﬁhﬂé@@ﬂtgmr%{ﬂe%lkﬂ&hﬁﬂt rogen in the heterocycle
vnmagor?g?lhl 0 % e}‘m era%gl% fafk?i ’éo? dh%érbargt KB £ Js@&lhéraﬁtalone or

eto ons 1 n

h Shsepammfahaher)gm@ctefefs to b hetaroatybgrouhas defived '@h@ﬂ e hliﬂ@d gpugh a
adjacent t not 00611 Unl [

i ndti AR BHhGQ?ﬂag 3 ? tcg%%a e ?‘ﬁ‘é%%’gé‘%:ar ‘é’%:iﬁn%g Fens:

or [00k4] as TRatdkmOtyAF0iNREd Braitefenftea SCN@raup5- or 12-

menbered aromatic ring, prefereabl or 6-
10 rreﬂwéﬁled dhe frani “BitTo]” A UseAFTER: Il'e%ré"f d8s g‘z gPuP3, or 4

NEYRSR) 2" AP Gy @Sk LiQGEHIn, RGBT O Btk LT, and
ngs fused

0 an ary CyC oal ) eroar
o r [008YE| offdt phnaad [p;ahrmapﬂglca(lbr agcep@b}ez @q qmpigwé hglein to refer to

h e?tgﬂﬁ%moang ot F}a 5, conﬁ:giiﬁ% ' §1d|/|%r1]' gﬁéagg ?oImt ga}ﬂ.ﬁ:h are, within the

s ukedpe bbsuhs nﬁ:tlmb]l jBdensany, smfabterfer %0 isedngdct wille thegissies of

s."ﬁ&%‘é&“&é‘% SRl wipony apogeaivg Loregy g S ke s B, or
OemQ% %%?hcaho& c¥mbnehsurA @ith B @ealsdniﬁﬁlc bkﬁk@'ﬁ’ﬁ]sk fhtie.

term het er oc " or "heteroc " as use
horfBY68] al chicised herdin, ‘Whma@quhaﬂbtaﬁ@pma% rfefFefPéle’tlYf‘ﬁVCS of

heter aeY&hy Lon%o%ﬂ@sswﬁe%elg ﬁfe'pgl%gt RO¥End i Rheathel by alhgacid or

base salts thereof. Examples of pharmaceutically acceptable salts include, but are not

20  limited to, mineral or organic acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the
quaternary ammonium salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such conventional non-toxic salts

25  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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5 C atomor heteroatomto an al kyl chain. [0063] The
term"heteroaryl al kyl" or "heteroaryl al kenyl" as used
herein al one or as part of another group refers to a
heteroargrﬁle group as defined above |inked through a C
WP IMeds et er oat om to an al kyl chain, al kyl eP TUSg006/022576
al kenyl ene as defined above. [0064] The term' cyan"
as wienility éraebtm(yheeioecr, ﬁlmaricatohﬁné‘dumsmq PnetidedulOR6 | cthbhe
r ed h refers to an -NO2 group.
ch%‘ﬁu&f"ﬁ xtag ‘% eéﬂl( 'used herein, refers to an
C]-[O@@r])up THeQihﬁﬂﬂacaihﬁal cO§RabldaARE %ﬁ@ﬂfehéﬁ@inlv nt10n can be
acc abl |s erro oye hereln to refer to
rﬁéfgt&] pagenl CO@BWH@é’r’lﬂfﬂrﬂ@gtalra adegie oumrgmmety by
sf oro@ﬁvaﬁhbﬂr ]?e‘hﬁ 1 WefHak !
j ud nment , sal ta‘ze1 e ef orpués}éelﬁlrarlﬁgsgafsaﬁ% c&%‘-}ﬁq{? e% ry §%aﬁ%]§gthe
apidon hase éibm;gsof thesk cnipoends widhtasteithienetes sivnt of the
to A aIIer |c res nse, or other
or apfchlate bt bl 254 Skeior YEBi, o 1 agixture of the two;
r e@mmityl, aortaqmﬁs tricdia Sike étﬁéﬂ, éthyl a[:&% &hais], emdp !, 8t N,

t I accept abl e sal ts" refer to
deP?%?é@&@%%é %?efef{ X, Sng Seible salinre fvad inRerisgian she
IODaUHJBI'de:@mﬂMeﬂéS Wﬁ'efi' e cPYuBIRKN @oﬁi&?xﬂr Eﬁstorp ?? })%85 p.
t| cal 'y accépta

sal ts thereof. Exarrpl es of pharmace
salltL3, ihrcdisspsurerof highds esebydacompanitedioy ltefﬂ;reme neral or

or a ues

O Joep 2y by AR hEedn TR B bRt g ive

C anpk qu Ghmrd)spn(haifd'oﬂrﬂlﬁa Diideeproding withhiatheBusdpe! irdsplrlt Wf the
%fghabl e salts include the conventional non-toxic
['ts or the quaternary amoni um sal ts of the parent

lSCOIIWUDd fThe peesh, “p 28X Iﬂo':yeﬁ h@t@]nriﬁﬁudgs %ﬁbsﬁhates esters and
i norgani c or org an| C aC| ds or exa

o FEPS ameA Gy r%aﬁsrrlch@a’r p@rezlydrqxagp@d cornbosds afdpinvall with
fr amyi, BR6GABE Ery?s(ﬁbgcﬁuté&' ]g{og%ﬁgﬁﬁth%ratgents mploying

hydr obr omi ¢, furic,
an aracprgs lewn an@lOiel"ﬁéulbdm the prt épgamendtefphosphateg adtstes,

SRS ol B 5T 1 21000

ar C itric, ascorbrc,

20 p atﬁﬂ72], rrarraabms fohyqummgser@welpmjm iA @t driCand At He@HbEd in:
benzoi c IO%BA 26 WO 2006/ 135795
PCTI u92"806/ ‘pectice gf Medirpl ChepisgyeCemills&h Mrauth et al., Ch.

f uBBI(Acadetnid RORESIGH0ni ¢, met hanesul fonic, ethane
di sulfonic, oxalic, i sethr onic, and the |ike. [0069]

The phamacdsigef Pyodueasesstitad bYJHS Bhndgawfl, (Hirevipr, 63854
i nventign cap om.Lhe t €O
whi oh chnt a ng Q&booﬁéﬁbﬂ%ﬁb&a%q elo rﬁ g gr gsga\g;p arson
25 cornddihtBundadard; ledwiChas, ppet 13o04. (Hmri a&eb&exms BoblisEék,t1991);
cap e prepared by reacting the
d) Hydrolysis in Drug and Prodrug Metabolism, Bernard Testa and
Joachim M. Mayer, (Wiley-VCH, 2003).
Said references are incorporated herein by reference.
30

[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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free acid or base forns of these conpounds with a
stoichionetric anmount of the appropriate base or acid
in water or in an organic solvent, or in a mxture of
&(?Eoofx/‘i‘%;ms general |y, nonaqueous media |ike §idialsaoimazsms
et Nyl" "acetate, ethanol, isopropanol, or acetonitrile
are preferred. Lists of suitable salts are fqund in .
Remiengtt by weighteaphlde puetesten than 99% fosnelad FO%HQ‘WdZéP‘?Sf%H@kY
Publ i.shi . t hm ] int

di ¥¢FP o%olﬁr?pgm%ﬁaﬂﬁg]ﬁwi S Lggde%y [ n%agég%rdgfcggg%ﬂ&em Q_&h

r efsbgatilly p@e7 Gmpinydoaitpciomila hare alse portiemplaad areia gs part
in %vo to Provi de the bioactive agent (i.e., the

coﬂ% RS “F'%?tﬁ’ﬁlal) is a prodrug within the scope

5an fbozmi ri AlQkerédi®@merdvrany dodipourkds of B8 ZstanThwertion are
"prodru

s" as_enpl oyed herein includes. phosphat
eseentemplpfed, citharpp pdpigirg o RBe By S‘}bétﬁ’&tlaiug@“ﬁﬁ%mb sﬁ?ﬁ) re
2?/ E%])ﬂiéﬁﬂ]ﬁs Hth ArdStoh cAHahmimethid dentedd 6 Yhy of the carbon

or ar substituted acylating, or _
phetopty grojuding any oagefthe Renpstisipnis gnd/pr FhibitpobEnoerievh t o
t hose skil.led in alaTels ]
ac g’vf%g?eg%?nﬂy’pcg\ly 2 P‘éridé g f ?ornrﬁel Pl% )(; Ic%g‘?%% ﬁiai&le S, b%r%%rg?ag ge,reognr? gc
10t héorhviske .in Rk tfredheicol/ dFliequscesses fvs prepargianchan yilizerracemates,

known in the art and are, described in: .

Pr B4R OTRATICEOEFS ﬁ@ﬁ%m??m%ar‘#‘i‘ﬁnﬁ&g%g‘reﬁﬁ% et

al enan%meri@ﬂrod&oﬂlﬁggﬁbﬁef rieySan BORPIrated py Besbgional methods
Y

of Prodrugs, edited H. Bundgaar . (El sevier, 1985);
c) fox examplscbRoTeFtogARiE PErtnabyst P&prent, P.

Kr ar ¢ 2-Taly ap . m&dsio iftdicatda
pp?&?%g- 19§{a?1§|§?ﬂl 0 A%g%esﬁb}:e%_gﬁglgﬁsﬁgrn;, %119091)?alt and
15d) chipdowndyisit s sufficimily rebust tEpuHive ifolEemioct Yssiy daase APy

Testa and . Joachim (W : : '
! o Py iraion PR 5 sl saiah Bt tnHbblic S8 The
[ OQf&3bnt huiveatist i iidhded arihodystalié cotypuhds.nul a | are,

R e PSR a0 BRI Btk PR ot
- 2 Lo nk 3RO ilfehfibn s AR 3RBU of eHRuRbinkon of

wei ght equal to or greater than 99%formula | conmpound
20( " sopeends plainhed or gupaouRs ofp SUPRPURY Of RAPEFFT EVEHIR Rised
or Fohiulis &8 88 R84S mbRMAichEERédRve RMARIbIt 11beta-HSD1 or

effective to treat or prevent diseases or disorders associated with 11beta-HSD1.

[0077] Asused herein, “treating” or “treatment” cover the treatment of a disease-
state in a mammal, particularly in a human, and include: (a) preventing the disease-
25  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.c.,

causing regression of the disease state.

30. 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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"substantially pure" conpounds of the formula | are
al so contenpl ated herein as part of the present
invention. 5 [0074] All stereoisoners of the conpounds
of the instant invention are contenplated, either in
WaRP06(18Y78 or in pure or substantially pure fRETHYS2MU4622576
conpounds of the present invention can have asymetric
c eﬁ‘xﬁﬁﬁ@u@& b3B¥e Rinckhethe aFD eRembIANTedgBfk bith fi6cediigs 0 hese
e R substituents and/or exhibit poI ynor phi sm
Com@@aemegrhemﬁﬁsumsnéxewwnﬂﬁmp gan exist in
enantiomeric, or diastereomeric 10 forns, or in
m xtures thereof. The processes for preparation can
utilize racemates, enanti GEEHEMEdr di astereoners as

starting materials. en di astereoneric or
enantionteric produ tMe prepared, they can be
separated by cd®hv 'ﬂ)nal net hods for exanple,

chr org]gt ogr aphi c or/!.iacl‘sa ortaP. DEADYSEAR| | i zam\o : [0075]
" Stab /c‘oc;;;pound Rand,, stable structure" ant

I Nelis e a 15 corrpoMpd that is suffici é?f’t“l‘ty

Sur Vi soI

reacf‘1r=o i xt ure, ormJIatlon |nto an efflcac
therapditic a nvention is int de a
to enbody stable ds ,{Qp Bfese” Ther apeut i Bl |y
ef fecti ve anount | |ntended to include an anount of

Sa compound of the présent i nvention al one or an
anpoay] of St:llmma‘lmtnribed 4 mathod fo? @repm[gnmdnsumﬁsaxf fregiularIB (a
an armé)?t of a,co d_of the rese ven

c o FRsEEof FerRPSRdholdPRRHa De ¢4 R’h?n?lﬁ ﬁ’%@?’f‘%d to

| NRdBinkrehld) eﬂr@pakéﬁ@y 1¥thod8 k&l in\Re ﬁt@rahfr@&tbyafthd@ RRWRES
di seases or disorders associated with 1 | beta-HSD 1.

[ 0BT tapng siledhiarted ait. Forpatian of g compound B paphe sarrigdyRpb from

018 AP 0oy SR Sy BORBL Dl

th eoxdmsﬁlgkﬁm% assMitbumobn Beaction uAltérngiviely, eonmpomma IB canbe

parti cul n ma | .J.s edi spose he

6 obiatred BpinellotioR RESoBR! G avtoipsBieride 1935 8 Breniee Ko
i t preséhce bPd @bﬁdpﬁﬂte‘bﬂ@ siéh SEasRmbéaddRate] pdRassiudl dafdhiteld
It devel glgrrent and or (c) relieving t he

di sedigm cabanate oiDIEA.  causing regression of the

15di sease state. 30 . SYNTHESI S [0075] Conpounds of
formula | of maybe prepared as shown in the foll ow ng
reacti on schenes and descSGHEME Mher eof, as well as
relevant |iteraturegpgocedures that -28 WO

2006/ 135795 PCTI US200 22576
X | N (M X=ci

Ry X Ra (v)X=8r / haos l/\?/]\ —N
oL & S [ e
el SIS

""*T/f . /\K\R&

3a
(viy ()

oxidation




may be used by one skilled in the art. Exenplary
reagents and procedures for these reactions appear
herei nafter and in the working Exanples. SCHEME | t
T ;i1 PtsAl AO rMAp. Rsc R|o4
"2%32/&%5%%5 R—=Ro$, xnatox ’?gY Lr P?g/l%}b/&&?:)ésm
par 1 1AWO0 ) a Ky [0079] Schene || describes a
meton&u f oScrpmﬁhdqsw@ee@msm@ﬁé@ PEFPaFiRg FARInQUAGS of formula IC and
set l;
B e dP GRS UL Blnds BF Ree ). 4 UBHRRT premediate VX can
p ltr ﬁwﬁmﬂedﬁqoammhams pieparemby methbds Kniowa imthe literayre py by other
o er t hods to on k|IIed
PReRTOBR i op oo fsniButf G sanbe.
5 a 91;{%59& frbﬂ afkyfhtioh oﬂ{ HénoTVTWktB laRBloride IV or a bromide V in the

tri phenyl phosphi ne and D or. DIAD, co
aspmetnswwg@«ﬁpma@%ti% b?»ﬁe sch &y sedinm ceripnate G gh ﬁ“{}‘nds‘i %(%?\é\‘gﬁ‘f
c hf)xﬁm i ' o?ggo&ﬁ | Brophiate oRIABRY redobniMutiiasdnCPBA,

V or rom Viin'the presence of an
appxop”™] ptaudnagifonis lp@hmdgelmmdﬁm stte (Tegahedeon, 4826 33i X3~

DB By o Slaa: ERNRORALE et Y o R bl .

10

SCHEME I
N-"N>\
HzN ] Re
;\HRN‘:
—N
R1a\A/R Sk 3 R Ru\ﬂ /?1\\ B JNyRA
(VT R . |
:\ 1h__"'[— H I I
//\M — / 9 /\,\J Rap
vy (IE)

[0081] Scheme III describes a method for preparing compounds of formula IE (a
subset of compounds of formula I). An arylsulfonyl chloride intermediate VII can be

15  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.

20
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VoD PSP

10

15

(I1HD) -29 WD 2006/ 135795 PCT1U920061022576 [ ooRoa

Schene 11 describes a nethod for preparing conpounds

of formula I1C and formula ID (subsets of conmpounds of

fornul a Is)' A thi ophenol internmediate VI can be
conmerci al |y, prepared by nethods 332904022576

the literature or by other nethods known to one

skilled in the art, Forns&dmEVE IV conpound | C can be

5 obtained from al kyl ation of a thiophenol VI wth ay

chloride IV or a bro Vin the presencefof an J >~a
rsodi um car bonat g T
\M a conpound- 1@t n /a\;\,qab

appr 61?\&1: t gybase,z.s

Subse oxi dat i
api‘ﬂp_o?pfé‘j; te oxidi zip e&gent such as n i
Oxone, -t ol uendsul oni ¢ peracid genelat eg in°sifu

(Tetré‘h@;jron, 1996, (5(2,35773- 5787) or by otheygg
reagents’ known to_one skilled in the art provides a
conpound 1D. |0 SCEENE"FII Ha2 NAK ARa N ors c~ "'

F’a[z)ozzz'! at §cHlnk TV Iasemes a method for pieparingi cofpburils B fornuly IF (a
~2a 2vc. id RRC Rd R3 Rg: VU) (ég OOSliglﬁl chene

Ul subest of pameppundsaiferala by Amhéefgmt?rgle ?‘?p‘&ﬁ?ﬂj amne

fo i : lofhet dnethdis
SR bRanpUEo Sl RN Gl el b

can be 15
obkmiwnetd ogoshikkaddn el ayt, Formatinnofia bympaymp §H sandheoarhicyqs from

the literature or by other h Yy :
sifFiRons g i haeRoi Brerd o5 tR st
ach@medak TRZ iBr srdpRithOpre@hceofcopyen powda for Sajiratelevated
V1l with an amne VIIl in the resenc ofﬁarl hed
apiprmpierEe, COBROBlydHeN™ 4% he Jline| GonpmeRearion g edron,
reRGENYS 158246 O A110RSHvI, b b&ifipduAd iR Garfd obiiAndar fRddh 618 Ar
compound "1E. 20°-30 WO 2006/ 135795 PCTI | JS2006/ 022576
SCrahionl of a phenol II and a bromo-, chloro- or fluoro-substituted intermediate IX “
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

done in a microwave reactor.

SCHEME V
—N

(HO)B { N>\R4

Rta ! Gu{OAc),, b
o TR
R3 Raa

|
R1b_'(/~7\
Rig Rid x)
)
] ™ -—r{
R 1
Ria /‘1 HO I{N}‘R‘ mr\z:-\ 0 ;N Rq
l[)\’(‘\\.]/BIOH)Z ] M Cu(OAc)y, base | R1b--i’ pY | ,%I\"'Rah
Ris— ) X ,/"\ f‘*’\m ,/4’
3 R3a Ric 3 Raa
Ryg td X1
(Xn) @

o)
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rti~ Y, N+ 1f4°1 ni k y~J ~a pan "s ~; , R o ki R4r.
~d ~S173F ~Fb a~iIN.  (I1) (IX) (IF) Z R, I, C or
F [0082] Schene |V describes a nethod for preparing

‘?S%QH%%. of formula IF (a subset of conpomﬁ]s_g(f%mzs%

10

15

ornul a 13. A phenol internediate 11 can be obtail ned
comercially repared by nethods_kpnown in,the

| i 10883t ur Schise 1 degtrrhes amaliemrative mRThAGPT PEPHIRE QRPPINg of
i o&;g,% INg phéof AkeriBdias i &ved
f?girlrﬂﬁ??i‘egatsﬁg%{‘tgg‘% Bﬁsggﬁgﬁgzu {ip}olfnog phenol Il and
a dylbomaicaridiXides bebutinediccamertiall prepacd bemptodsinoyn g the

or.l) in the presence, of - r :

b N AP Rl RERF B8 FRapfLcs

Codtidpotad )BE%AI% @bBtafnté 'ﬁb.ﬁ:hecd)pm acétfle-pBRbteddiyl ether synthesis

1433-1456) . ternatively, conpo | F can . be . .

onwanerezhopsldhd rgronc alidet o TPl MJhaLR bR geid X1

br @B akeds it 2501008, 30] 1087 295mbsti tuted internediate | X

(Z Is Br, O or F) in the presence of a base such as

pot assi um hydri de, sodi um hydride, cesium carbonate,

pot assi um car bonate at el nperature. Both

U |l mann Coupling and Smﬁgggg%i{’gns can be carried

out under a conventional procedure or 15 done in a n_ _r,

i react or. SCHEMENNRHGU( CARSOH base 44 - Hi. \[r
' Nno Reti pgA T L LE\/RS@P

( xi-p—31—-WD-2006/ 135795} Ry

ene \habes ¢ribes an T

al t er nat’i V& nmet hod for i ng coggounds of fornul*a

| F (a sphset of conpoundswef fornmula 1). A phenol *Y

I nterprdhate |1 or

B R\
POCI; PG s N}‘R@ remove protecting X L1\(£ >\R4
or PhaPCly/EtzN Rl/\;\;j“ Rap group (PG) if necessary R|/ g\,;tRsh
or HOAC, PhCF; R S 3 Raa
(XVII) (XIX)

Ria. Ri I\

Schemes I to V ;h_b _E}’%/\j/’-\(‘\fi i Rs
R:F \qu R{\& /38 "’

(1a)
[0084] Scheme VI describes a method for preparing compounds of formula IA (a
subset of compounds of formula T). A fluoro-, chloro- or bromopyridine intermediate
XIII 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 XIIT (for example, a TBS group or etheras a
protecting group for an alcohol) for better reaction cornpatibility. Reaction of a
compound of formula X1 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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20

aryl boronic acid XI can be obtai ned commercially,
prepared by nethods known in the literature or by

ot her net hods known to one skilled in the art.

Formati on of a 5 conmpound |IF can be obtained froma
VBpMER3 %t at e- pronpt ed aryl et her synt hesi sSPCT/RN20f§/022576
phenol |1 and aryl boronic acid X or a phenol Xl I and
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7 294{%%13%3294@ ]%pd'a.lllslzy, lk£0t84 59%%0&?1%@d?ar21de qtermefhate
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, or or tj- renove

p r mlmwpda gf formyla Xlr@md aql am@@@mgded&ﬁﬁl P preseneccaf9n appyropriate

5 PhbdE SRR P P ra. P ot 30- i fohyricin® Y o e
el e St e e
subYartigy o%ﬁa%p n%ﬂfﬂﬁlgmsow%&?%ﬁmggmmhe
OF plREABDENAcEHSH 4281 dtraaereva&sh@ eratitd, eﬁﬁﬁub&re%ﬁbmal

comercially, prepared by methods known in the
| | peoeeduLs @ agnicrowave reactor. Alternatively, formation of 1,2,4-triazolopyridine

XVIII can be achieved from the reaction of XVII with Ph;PCl; in the presence of a
base such as TEA or by other methods known to one skilled in the art. The protecting
group, if present, can be removed from a compound of formula XVIII to provide an
intermediate XIX (for more protecting group examples and conditions for their
removal, see ‘Protective Groups in Organic Synthesis® Greene at al., John Wiley and
Sons Inc., 1991). Alternatively, compounds wherein L-PG is a suitable functional
group, such as Br, Cl, F, and the like, may also be converted to fomula formula 1A via
this Scheme VI. Formation of a compound of formula 1A can be achieved using
reactions described in Schemes I to V or by other methods known to one skilled in the

art.

SCHEME VI

NHNHz
L Riay T 1
1\(1}';‘ Schemes lItoV \(1 NHaNHy ﬁ\\% \h
" LG T g~
Rqg 1d

R3a

000 (o) Xl
Z=F,Cl orBr
HN’ N
R4CO2H or R,a Ria }\R‘
(xv) POCI; (\ |
Rab— ‘\ }"“ R3n R, \// Rap
PhaPCly/EtaN 25 z

RCOC! | base Rid ,{Qﬂ ::H(:Ac o R Rea T3 Tl

v o) (1)

[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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by ot her nethods known to one skilled in the art. An
appropriate protecting group 15 (PG nmy be used for
internediate Xl (for exanple, a TBS group or ether
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can al so achi eved from XVIIl in._the sence 0 )
s PeSHaE e i Fongn A paarpeinglal erote X HRERES aciheorice
a CXVIVRIthé Sésence ¢¥aQ GEEpEatObase sibh Gk DNEY 8r TEAC Fémation of
Alternatively, formation of 1,2, 4-triazolopyrid ne 10

XVHI-2-¢-AvazplopFedinelAcepnibe gahie ved froanibe resetiaprof wWith ROCI; at
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f ortribdoddpyridine IR & be BRvedH6th G&tréa¢BorHOUYHI ivith Pag@]) i6 the
Synthesis' Greene at_al., John WIley and 15 Sons Inc.,
199Pr§sencg| of & bpsgispeheAs,TEA ey i @cthiods Enawnyto pes skilled in the art.
suitabl e functional group, such as Br, d, F, and the
i ke, may al so be converted to fomula formula A via
this Schenme VI. Formation of a conpound of formula I A
can be achi eved using reactions described in Schenes
Ito V or by other nethods known to one skilled in the
art. 20 SCHEME VIl It, R Ro Ft" Pi ~RA6ff~j. \ J
Schenes | to V ILL
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atl S, R4COG | base + R3] sx }y i 96 mfUA Rr, TtC

(XVl) panmg Pm) (0085] ScéeHEMEL Vibescribes an
alternative nethod faor preparing conpounds of formula

A (a ,s‘tzof corrp unds of for muks gfﬂf Eluoro-
chl or o- - 33 1357 3e PCTIﬁQ reduction
broernyEZ ne i‘nter %& Iecanb ne /R‘.Ih_-__-—,
commer cm prepargdg,by net hod§ _
literature oerey,d)t her met hods knovvn ;p,, p(ge Skl lled in
the art.qathe Lz grewp in is an approppkgte functional

group that can forminternediate | through the
reactj ong, deséribed in Sgchengs Itz) V or by ot her

met hodssy one 5 sk the ?! ™
a coﬁu d of, for mH-a—XXI w1 h yd |azl-4:|-e._wa.s r

outHz t/a’ el.é\ﬁ\;aed terrperafa e %61 rb"w de an /\;)‘*Ran
interfrediate NM. Acylatifn of an I nter nedi @L | s Ra

with an &P | no' using an afpseopri ate set of ami de
coupl i ng ®M8agents such NMLM®¥Bbut yl chl of or mat exm
EDAC/ HOBT or other reagentts described in "The

Pract IREcB,HO; Pep eRSynH esys” (Spring-Verlag, ZnQN#\

Bog?)nszy, |~11 3) pLoVi des &b
[ nt ati ve‘Ry a_hydrazide

be pr e;name/d.astrom ~‘ﬁ 6"n @fphsacrﬂmnrpoune/ 5 A
XXI'l angyan aci dechl b‘rl de XVI oivdad he presgncBeof’ aff
appr opri ate base sucp,gas DI EA or TEA. Formati o Iof
4-triazol opyridine I A can be achieved fromthe
r e&@ﬁﬁbn @phqmq rsaeaa IrleﬂMi fenpregagugt@upounds of formula IG
E@d é!:oﬁﬁggac;f' aI). A 4—ﬁu(¥r5-l c?rztlglh?cp Xrgl’lcrgberl]lgenleA
eve
mtermedlate XXTV can be obtained commercially, prepared by methods known in the

literature or by other methods known to one skilled in the art. An SyAr reaction of
compound XXIV with 2-fluoro- or 2-chloro-3-hydroxylpyridine compound XXV in
the presence of a base such as cesium carbonate or potassium carbonate provides
compound XXVI. Reduction of nitro group in compound XXVI can be achieved
under hydrogenation condition, iron powder in aqueous ethanol solution or other
known methods in the literature to provide aniline intermediate XXVII. Removal of
amino group in compound XXVII can be achieved from treatment of compound
XXVII with concentracted hydrochloric acid and sodium nitrite followed by
hypophosphorous (N. Kornblum, Org. Syn. Il 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-
ﬂuore- or 2-chloropyridine compound XXVIIX with hydrazine can be carried out at an

elevated temperature to provide an intermediate XXIX. Acylation of an intermediate
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15 from XXII'l in the presence of acetic acid at an
el evated tenperature, either under a conventional
procedure or a microwave reactor. Alternatively,

\{78 of 1,2,4- triazolopyridine |A can e 52006/022576
ﬁl eve romthe reaction of with Ph3PCl2 in t

r ( ase such as TEA or by other net hods
En tHI‘E AR 2R MY WP 47 apprepRgte set of gaidgeyuptingreagniEagch

PC NMNB@Q&@I&E@@Eﬁate %B:‘Eﬁfﬁdﬁﬁ‘ & Jthelrea fdeécéjbi%&‘}hGE‘hQ :r l/

t
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113"1'%@06 epzch%sm@emz—GS@n@-V@mg, 2%5Bd), Boaosky, Miklog, 1953),

oL T 50 e 05 R G, e e

5( x $agpdred droRABOdactiom dfa'cmnbbuﬂdmf fdihluH\XXIX énd“an abid cBti;nﬁle XVI
f d.f hetpR‘-fs%fcg 0 a@?op&@lb)asegsu@ @r]%IElA(%TEARl Faprmatlon of 1,2,4-

triazolopyridine IG can be achieved from the reaction of XXX with POCl, at an

elevated temperature. Formation of 1,2,4-triazolopyridine IG can also be achieved
from XXX in the presence of acetic acid at an elevated temperature, either under a
10 conventional procedure or a microwave reactor. Alternatively, formation of 1,2,4-
triazolopyridine IG can be achieved from the reaction of XXX with Ph3PCl, in the
presence of a base such as TEA or by other methods known to one skilled in the art.
[0087] An appropriate protecting group (PG) may be used for the compounds
and/or functional groups (for example Ry, Rys, Ryp, Ric, Rig, Rz, Raa, Rop, Rac, Rag, R
15 Raa, Rap, R4, Rs, Re, L and Ly) described in the above schemes for better reaction
compatibility. The protecting group, if present, can be removed to provide the desired
compound. For more protecting group examples and conditions for their removal, see
“Protective Groups in Organic Synthesis”, Greene at al., John Wiley and Sons Inc.,
1991.
20

UTILITIES AND COMBINATIONS
A. Utilities
[0088] The compounds of the present invention possess activity as inhibitors of
the enzyme 11-beta-hydroxysteroid dehydrogenase type I, and, therefore, may be used
25  in the treatment of diseases associated with 1 1-beta-hydroxysteroid dehydrogenase
type L activity. Via the inhibition of 11-beta-hydroxysteroid dehydrogenase type I, the
compounds of the present invention may preferably be employed to inhibit or
modulate glucocorticoid production, thereby interrupting or modulating cortisone or
cortisol production.
30 [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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usi ng an appropriate set of amide_couplin reagents
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20anpg, el egghbthatigader ature. Formation of
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25 Skt LR aidhe,lih orBbihation with other compounds of the invention, or in
combination with one or more other therapeutic agent(s), e.g., an antidiabetic agent or
other pharmaceutically active material.
[0092] The compounds of the present invention may be employed in combination
with other 11-beta-hydroxysteroid dehydrogenase type I inhibitors or one or more

30 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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ﬁgﬁpggﬁf%%%%%ﬁ@ﬁpﬁﬁm' L1 &b 130 sildenafil, 1686398: L-

386,398; amylin antagonists: pramlintide, AC-137; lipoxygenase inhibitors:

=
=

25  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

30 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
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[00102] Other anti-diabetic agents that can be used in combination with
compounds of the invention include ergoset and D-chiroinositol.
[00103] Suitable anti-ischemic agents include, but are not limited to, those
described in the Physician’s Desk Reference and NHE inhibitors, including those

30  disclosed in WO 99/43663.
[00104] Examples of suitable lipid lowering agents for use in combination with the
compounds of the present invention include one or more MTP inhibitors, HMG CoA
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ors: clonoxir, etonmoxir; cr.-glucosidase
10| n lnb(llll)ﬁ]o r She PREC €A, redurtashimdibitorsivglithrody, be eployed imat e,

b e gmgos 7 ns\y ong%t 1611%7 g amm%kLo? %g}'gl& 4’1%-11]&1% él? g%siaim aflgrelated

D; %&ﬁﬁo@ds ,33 Gisddd id BIS. @ﬁtznt MWZ4933,040, lovastatin, (mevmolm) and
phosp

odi est er ase |nh| nd c
si Irelaiad pompoungn andss] oved g} %@%‘?@ y %@nﬁ’f&&? (28 rélated
pr %%P&Hd@' Qucl s ds3ibsed thRRK %%ﬁﬁls 8. 4, 7ai i  hGdstaB, and related
masopr ocal somat ost ati n anal ogs: BN¢230 4, seI|t|

150ctcpmpom as gisclesedom U. Saﬂi’ﬂfag@lﬁsgﬂ 445, Fidpng 36583 25  Other HAMG

l R
i BB 980 B A B
gI ue,dheagenediscosed i Gist Batsnt NeP3034772; serivastaiat, a3 digclosed in

t
o a8t e o PR s PRl R i U popent
st INB4l Ab&1NH3a8eTs,S95, BRI SHRE;5 @buoqmvssmmammmmS
3() i nhibitors: I|th|un1chlor|g 8%; 8 4, . CT98
205 n rigyastaE WE-&eBh episclefsh i S: Pateny 4? %i Pk vists lﬁm e
t hi @8 Bhdgl g&&gfzeﬁé%é (AT195 1050 Mide R 87§ PalRNE.55260,440.
ose U. S Patent” No. 5,594, 016),

G dﬂblml |R1‘©f¢9‘5¢h3@11216@61¢@g3@1@13 Pltaﬁa);s@ﬁ‘é IDWW‘E simvastatin,
gg? 4 IJ'% heuF\)/ USé?’%'gétQ%ggé astaglgpanﬁ%}?%ﬂpf i zer), or

izer, 15ag [t azone

(M[00108) ) , ThEHibric 26l déﬂ%ésRﬂWh ﬂlaﬁ%@ﬂ{ﬂoxem ciybination with

R-119702 Sank o/V[ ddy/ .+ Of
25\ PR T [0 )ff%ggé nelyih Cpfiba %‘%%%%la%%"fmﬁr&
duale a8mb %ﬁp?oﬁﬂi&tls Udigof¥Ratbia8 Atkdike, probucol, and related compounds,
as disclosed in U.S. Patent No. 3,674,836, fenofibrate and gemfibrozil being

preferred, bile acid sequestrants, such as cholestyramine, colestipol and DEAE-
Sephadex (Secholex®, Policexide®), as well as lipostabil (Rhone-Poulenc), Eisai E-
30 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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5 (AstralZeneca), GW 409544 (d axo-\ellcone), KRP297
(Kyorin Merck), as well as those disclosed by

Mirakam et at, "A Novel Insulin Sensitizer Acts As a
Coligand for Peroxisonme Proliferation - Activated
WREYHHBTOSAl pha (PPAR al pha) and PPAR ganmm;POETUS26/0%676
PPAR al pha Activation on Abnornmal Lipid Metabolismin

Li \aﬁelmfmdezsmhﬂdsmb‘)aswoﬁss-aés A&t €Fandrhid éﬁé% és%%d CL-
(19 PZ‘Sd WD 01/21602, the disclosure 10 of wHich is
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preferred are preferréd
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Sout are] el ongh e 47 lons TR PAGRRY PRPL O et

T 1@0%n sghinahblzéterol MAYHdPRé3, and 15 those descri bed
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PS8 & bR AT HROHr whigh e s erploveshigicpsbaARonapdh one or
d enagt chhpdtndd S8 Sinbial o HRER:d ﬁ%&é@ﬁ%%%e 24,9-15

i nhi bitors include those disclosed in W

[ 001 2RS): (Supsimibel “Heayh CATitdbitorj Glel Qi dés afﬁepm;ﬁ in rthecteeventlon and

o Nasgeiabysh kR 10E8 bR ol UG A G2

| n({Shmileon @ebn(df)?&)elﬂﬂyeﬁ -80); ¢ Tha\ﬁﬁﬂrﬁaobwgtoaghuﬁlb@ﬁcmw@7 a

( ROC k& ﬁ%—%@ﬁ%—‘qpté%@ 9%81];_ Ihé’ﬂﬁ%? éﬁgﬂ {%W;\ated by selective

GSKupp?éﬁibﬁE)f thd hérsablkddrdin o@ﬁ QDR)OSSB‘nﬁﬁﬁ@gSﬁ o@ﬂﬁe , Ghiselli,
di n-4 (PC-DACTh ). [0QO0 O her antl-dla etic

frcagle arcegwsco@ru%%av i(lﬁ?9§b {Ihd6739n“BR 763 cobipvailae
50f alkgl%ulﬁ%Yﬁdlf)héﬁ?hﬂnﬂﬁiﬁggcgﬁgﬂﬁﬁftorargm@f ghiet %éﬁ%é{'ﬁt Med

[00103] Suitable anti-ischemc agents rn¢l
n otChPinnHté 61996), 6¢1).05e50; HAE AT lﬂuuuorsr phirgolBgiy siechaisns for

bi, 1 ncl. udi t hose
oy DSpdRLEREOGR ARG A0 BB o oMl el ot
| i pl dditonimr Rufpla Rebtrs R, Or.; Hsltingen, MameFa% IIﬁﬂaﬂé&h%tlr'bn;g ?e :
| NCl uge on
L e e VRS R
20 Pcmmgéteafasz&l ath QUG AESagb M RNV R et §1qea&%@d L Chem.

sy{lgta i nhi bitors, fibric acid derivatives,
? 9 3), ?3% 204-25; “Inhibitors of acyl-CoA:cholesterol O- -acyl transferase (ACAT)

as hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with lipid-

regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N’-[(1-

25  phenylcyclopentyl)methyl]ureas with enhanced hypocholesterolemic activity”, Stout
et al, Chemtracts: Org. Chem. (1995), 8(6), 359-62, or TS-962 (Taisho
Pharmaceutical Co. Ltd.).

[00110]  The hypolipidemic agent may be an upregulator of LDI, receptor activity,
such as MD-700 (Taisho Pharmaceutical Co. Ltd) and LY295427 (El Lilly).

30 [00111] Examples of suitable cholesterol absorption inhibitors for use in

combination with the compounds of the invention include ezetimibe (Zetia®).
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i nhi bitors, |ipoxygenase inhibitors, cholesterol
absorption inhibitors, ileal Na}/bile acid
cotransporter inhibitors, upregulators of LDL receptor

. bile acid sequestrants, chol ester §o8ha2s
‘982%0§#!é%69pr otein inhibitors (e.g., CP-52941 T3l 22576
(Pfizer)), 5 and/or nicotinic aci d and derivatives
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\é: 2a é 8&1? dﬁl g‘ll on Og? & CF{@ hlzag%i%tydx(zm oroﬁ%gblmetmazlde

Pr efyarofiachethyile] fendeMingetbiieiat smakechirathasidaf tithloromethiazide,
smyastatin, atorvastatin, fluvastatin,

| ovast ati.n
cern%fﬂfl% Renzghiazides sthacrypic agidrippnaisn shiortheideny, foepgomide,

fi LRI HRIAN AL {riBSreldHe CinilTRMe, RBir&HTR cRMEHrenth inhibitors
combination with 25 one or nore conpounds of formula

20| i@el a@@mﬁ@néﬂﬁbﬂab@rs Genforppprdi Fofenopok fasingprl, enalapril,

De2@0 08 1 B! QLLRE Bbfooe ! LIRDKCLAL G, AEbATICAT Kk ecptor

Pataatuzorists (eSg ﬂagh;rtﬁﬁiﬁl;befaﬁﬂmfvalsamh Eihdceg}mntbgonzstd (e.g.,

bel nfggﬁegt?% LeLrsd ggjpglg}'dg‘ sglgﬁgittbasgf%@g 5,812,359 and

( Se‘r;dml,z%@, Dal E’E/QXII a@l&g@mét (e.2S cde@dlm@asmécud@@@ﬁaabolow01389),
( Rhone- Poul enc), Eisal E .30 5050 (an N-substi

ed
2ot HEHBH ERFPEPIEPT QD) V’é‘}bltOFﬁfr&‘ﬁPquﬁld@q@“‘a!M5 (dusl NEP-ACE

t etin @Bk P Shabduiaf 4 trilaf), and nitrat
i sti grrast)(a)ldrswl phg%phgry %nolp%e a( Sia:’nCm aE)((E:She) ,

ami [AOEipL | obexpldsof ¢uliabla betl-sbfrsytm hge)s, forjse roenothanafign §ith the
(az %l %ngncg h\e/: %‘fese qunventlon include a cannabinoid receptor 1 antagonist or

inverse agonist, a beta 3 adrenergic agonist, a lipase inhibitor, a serotonin (and
30  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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-40 WO 2006/ 135795 PCT1US2006/ 022576 el i nam de
(Sum tono), Sandoz 58-035, Anerican Cyanam d
CL-277,082 and CL- 283,546 (disubstituted urea
derivatives), nicotinic acid, acipinox, acifran,
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in ﬁp@ﬁ' | ﬁl%lggﬁo qlilln émy o [}% rlg g]\‘l/lkﬁ?}‘ an Ol c upl\%:rwhich
L efrhay HebPB&bally Gfnployedtin- @&bmammi A Bdﬂ%ciuﬁﬁ of fonnula I may be

phyS| ol ogi ¢ nechani sns hypol i pi dem ¢ and

antSTOVEPREE JepTERat (Jéhlliélll n&\ﬂohmsea) AR De3Se(Airenaheraxokine

TO utramin! L l obert
15anl(ﬁeéeﬁe n, mﬁﬁ)eﬁsmw]aun?[ggg ﬁg%g%]ﬁpgg&;nﬁgt |00n oPet

I\/IedDG\ItZO} S E?anmlivapﬁﬂwmg&yeptc&'bam%mpauﬁb mtuhnnay(BRGptmnally
tors

B
ant EeNORE s pion $50 ol g et B g prroie
Ve decefiloetigand§, 58Q¥es,thoké diksclostd4n RE097/11903 L.ty SFRW099/00353

o B ATy EHe A EnEaE ALt

20ACAPplidatibkdiveRy préféded | pi d- regul ating activity.

25

30

I nhi bi tors of "acyl - CoA: chol est erol acyltransferase
( ACROR21] 7 The Beqrew@mmttwlmh rpaysherdpdienadly esphayed mwmauon

N- %&n,)élaj e u
enhance E[u?ooc ktq%g’s er o ‘Jéeiriné{c%l 1§§1§ a/et’&mneheé%%lll p‘ﬁ%’fte
m@mnmomomme Ghemindol, gam)dexaﬁmﬁa)etanﬁﬁaaeﬁ@ preferrdds- 962
{’) rmaceutical Co. Ltd 1)§ B‘{ngouo The
hy BOIE1 o olPe e i s S G BT, e compounds of
r eemr@erenﬁﬁwnﬁbﬁ Yhcluds CTiK R8ep M?ag&ﬁsti %@1@27895B MCHRI1
Pharmaceutical Co. Ltd) and LY295427 3
antagonist (e.g., GSK 856464); galamn receptor antagomsts MCR-4 antagonists (e.g.,
HP-228); leptin or mimetics; urocortin mimetics, CRF antagonists, and CRF binding
proteins (e.g., RU-486, urocortin).
[00123]  Further, the compounds of the present invention may be used in
combination with HIV protease inhibitors, including but not limited to Reyataz® and

Kaletra®.
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30 [00111] Exanples of suitable chol esterol absorption
inhibitors for use in conbination with the conpounds
of the invention include ezetimbe (Zetia). -41 WO

95 PMU52006/ 022576 [00112] Exanpl <
\éﬁ??&é?ézl | eal Na+/bile acid cotransporter fﬁ%ﬁ%szooaro%zm
for use in conbination with the conpounds, of the

i niPOR24] on Exaraplesche suitablroneraery s8hayrias pessisdantindensntigjagepts, or
t hgo&ﬂltoeﬂr ?dm&AﬁH ﬁé%‘t?st fgifgse\(}\% ?%ﬁgmat{og%%ﬂm ogm%s r?f the present

ase | may be enplo
c ombemmhnmhud&; tuh aregroélimitedrioy @mpﬁzﬂoumisgmﬁe fealantainine)

i ncl ude, 15-1 i pox 15-.LO |nh ch as
oy R g PR, BLSAHS A Blst ey g

5 97pr36sHpmiren- LO i nhi bi tors as disclosed in WO
97/ 12613, isothiazol ones, as disclosed in W) 96/ 38144,
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sel ective 15- | i poxygenase
| nhiebintioophk akiirig coflgnd, fingeamt, ibborodew; indineiasain, ketorolac,
pro erties", Brit

2
s Rentorhodypnabeil BROARAS WG A RN et 2t ontant,
101 t sunllinBiachinksrfaron @thptedhnsﬂm:eapethylpmdﬂism@@t ddxamethazone,

Vascul ar Dise rent Phar eut i cal Design,

Y 85t Goneq e Aapeisy FFoRRisnpt B PBTIOQER ARt o
anfge1byP e rrhe R tiRnaaeatpsteh® indifert BpplieHiUnS afelifddrpbirdtdi
the conpounds of the present invention include beta

adh@‘ﬁ@rtg'lrefeﬁn%kers cal Ci um 15 channel bl ocker s

FdOéQ@ aRde I‘t}ﬁtvx %ﬁier ﬁ'ﬂeﬁpe %y[@&é adl 8% bombination with

i ne, I ne dlure tics
15 ( e thgp. comphiuwis of thie azascte mvhytdmomm b@ﬂl@t(h iﬁazx@eple, in those amounts

. ﬁ%’%ﬂﬁdﬂg}e I’?rh&si%/ dr, Obﬁé{ﬁt el II‘;]a %Iba(rjsg the patents ,set out above, or as

t I iofetvakOdeRdrnirRd ibdl 6ne ofnﬁdhmdylshﬂlud&m alicnzt hi azi de,

ethacr nic acid tricr or.t hal i e,
f udBaR e ChrRemtnPH e YR et adl@lﬂlﬁ*?f?@ﬁf PRl g uses
amgborib&eherstPh &&%hﬁéﬂl@ﬁ@e)ns o Sdakthpld) Biahy, tsﬁﬂﬁasaﬁ)t}fe%rﬁl of
al i ski ren) i'nhi bitors (eg capto gr

207 oftablesp pansule&wnnbp Pt powdsrrasuRiingually; bsle'«rl heAsptgrally, such as by

ci ls%c%%n&}u)s 19%,?%8&13 i Fﬁ]stcglﬁlg'o{ mﬁgéférﬂﬁﬁﬁjkétronr(ﬁ"ﬂlfﬁﬁbﬂ

l'i srno nt agoni sts "(e.g.,
| osechhigoes (B.gh mﬁlarmecwhle@qnmm Pr ndﬁTaqnemle pelutions or

commem hee s i SRS FRIEN By BRG e by

6, GdhdiaLieR );praﬂ%maﬁ? | AN asaf trRGoM 6ia c{ré‘ang or, oiteAR n@etally such
di scl osed in 00/ 01389), 25 neut r endo i dase .
25( NEPJR e TR of SPRpOsitpEiss fR AR egy orm %HOPB F%ﬂp'%ﬁﬂsfl‘m'wm

Py gnrpatril at and
r?oégmtitfan;}m&%%%ﬁ%rﬁlé’%g [00115] Exanpl es_of

s uil0eksPE dncarritewit the ragfeot of thconvansion for tredfingidirkeieppnd related

tc{?sease:s a pharmaceutical composition will be employed containing the compounds

of formula I, with or without other antidiabetic agent(s) and/or antihyperlipidemic
30  agent(s) and/or other type therapeutic agents in association with a pbarmaceutical
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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conmpounds of the present invention include a

cannabi noid receptor 1 antagoni st or inverse agonist,
a beta 3 adrenergic agonist, a lipase inhibitor, a
serotonin (and 30 dopam ne) reuptake inhibitor, a
WOy08 1 ecept or beta drug, and/ or an anor e®CrUSHYe/P2576
[ 00116] Cannabi noid receptor 1 antagonists and inverse
agosY apbioprisd ks ihe MM bEdesivit ddatifibtation qatioysathainmeeutically

conmbi nation_w th conpounds of, t resent ingenti on

P
i rePaRiRble carieperXRiRIBYS 3R, A0E U850 J6P 62 DRoPECS can be
I i ARRARERE to Dh¥mahfan 1@19:%519&'11& Rica AR hont@s, bdds! 8. by an
(Sanofi-Aventis), MKO0364 " (Merck) and those discussed
i rorg) route, fhicgxamply, infthpform offsblets, apees, peade rranules oupowdsrs.
1435-145 [ ;
o e R
wi ddmiistefed imdsinglé dbseer jr the émin of mdividuad dosen rbmded MASGRY
('Fl;%lgleda/ Dai ni ppon), L750355 (Merck), or CP331648
(Pr*zer,) or other known beta 3 agonists, as
di [%Gi:{biedAit%biédl Sipsiia 6 dkal MGinistradichloodidhs cOmPAthd® dfstructure I
5,491,134, 5,776,983, and 5,488,064, with AJ9677,
L 4260 w5 laciasel (159} susgnagapsign steapis (1 2me). | Hipmigfure is passed
E"tﬁfgﬂ ' FRlATNAY ' optional ly
10 enp oglggG?%le%Q%%%P ﬁgetlﬁ@%%n%wé%lﬁmc%@n%%ﬁ%%%%of t he
pri@8Edt] i Avymdcal oyectabtd preparatioh isgtreduced by\aEEptdgly placing 250 mg

(AlJzyme .th orlistat .heing.preterred,. ] T
s e?fjc?f%’ﬂf’%fldf %ﬁmﬁ%ﬁ%ialﬁionae‘?a t aesﬁl;%lcg{%\éﬁ?er% ﬁ’%@f’?%%g;s %%Jflg'r Bk use,
Mol badi@tts sthetial Addnited waptd ahaf physioigelical@ding, o produce an
combi nation with a conpound of fornula | may be
si BiscRRRPERParaiglhi r annat e (Johnson & Johnson), APD- 356

15 (Arena) or axokine 15 (Regeneron), wi th sibutram ne
and APD- 356 being preferred. OOlZ(ﬂﬂIExa | es of
t hyr oASSA¥(DFEQR 1HRET A-THRROXY STRRGIIBEHYDROGENASE
optionally enployed in C(mgﬁq&%-iyon wi th conpounds of
the present invention includée thyroid receptor
| i pomsd], Fhein viso inhibdtipnchf ssebmbindnti nmidh I TH2LHOB1 Was Cal
SF), W99/0 3 (KaroBio), and W00/ 039077 (KaroBi o),
w%%emﬁg‘gg’wéf the KaroBi o 20 applications being

20 Pr pbes3)edReddMblmahl huhish BIBehIBD ICwaRPiessoll istbly MERER293
optional ly err‘tgl oyed in _conbination wth conpounds of

t hEBNAcsiit Collswesi gromnimBMIAd (kg glupnser confaipang MEM non-

L

c oipoeetideli¢th seredmmogenizeseahdi the wisntsomal frastionivenohtsiaed by
¢ ogi?gl%rﬂggl cce)lgtrifugation. 11beta-HSD1 over expressed microsomes were used as

25  the enzyme source for the Scintillation Proximity Assay (SPA). The test compounds
at the desired concentration were incubated at room temperature with 12.5 pg of
microsomal enzyme, 250 nM [*H]-cortisone, 500 pM 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,

30  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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25 the present invention include CCK receptor agonists
(e.g., SR-27895B); MCHRI antagonist (e.g., GSK
856464); gal anin receptor antagonists; MCR-4

is (e.g., HP-228); leptin or ninet ;
@Qg@gﬁg% m metics, CRF antagonists, and CRI'—IJ(%%nS 006/022576
proteins (e.g., RU- 486, urocortin). [001231 Further
t hmgbmgwm@ ipfTopGeimsr 'Eheeﬁﬁlso (coReeniration oﬁwnmen%@,ewqdrfor
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- 4[1)0‘!9]20&62&:31&512 Qﬁefé?féiilcbiﬁﬁ@ﬂﬁé Gﬂ:ﬁ&?l@senﬂ_@l@dnlwm, sExlarsp| es

Zgg%r‘f' aargkgpe'ggo belose ﬁ&ﬁg‘%}cﬁgx?m 3 gnthgye FaR &ein{'i‘ﬁed to

5 COfitAhd é&aawctdaurlb&morﬁé&qrydﬁ)xpéterbfﬂeiemde@enase type I at
i nvention include, but are not limted to, nng ﬂ
fequ%gy pM, more

r i GemsentgHPRReautyaleni o aTIRE PotRRiYRAT: HuMy
B3 Hb A EnstrX AHHOITRIpb LR of B8 PFREN invakbnas
ésos%%?‘rﬁ]ﬁde f&gﬂ 1 SExarrpl eg of gur tgbl e
ancspemﬂsr %ffmmeonlgdbrage af &l-basz-hyrsexysiaroibiahydragmase e th
oun t r
ar gotﬁ% g? eag atg]c{saﬂa gﬁr%%tg(ri] ésné{&lgltﬁl%ﬁgltfoﬂ%%%ts (R.%alues) or

10 aspd X350 (mhmdenymencehemtoam%) valberp argf refer to awdmtushtwmredr
ketorol ac,. norph phenaectin, piroxicam
a SERioging e aé???{lsi’fées“? gescélgﬁdéﬁ?‘gnyl 10 sunli ndac,

i nterferon al pha, prednisolone, nethylprednisolone,

dexanet hazone, flucatisone, betanethasone,

hydr ocorti sone and becl OMB%E [001261 The

af nt | € veAD Bbtker AldsLAS, HRF Kot limit,
ni‘f)orﬁg%r atﬂe)lg ]r?g'?&égﬁ%f %ﬁ?lence [0012 7lsThe above '

15 ot kame oftbe ppfeatd cmh@}hmblss Ofmepreéqmpinlwé@nr n conbi nati on
with 15 the conpounds of the present invention maybe
used, for exanple, in those anobunts indicated in the
Physi cian's Desk Reference(;ENERiAEthe patents set out

ove, or as otherw de m pe e of ordj nary
SRS (e e P rae A S RIS T

Caem%ﬁlaagrrbﬁrﬁhﬁbﬁéiofffemovaﬁgn@thowe uses descri bed
herein by any suitable nmeans, for exanple oraII

20such asMethadh: YofGpoPhenomenexis]l8tsamicros winga
o 4%%%% ﬁPad%eBP&’d {Bb“/aéché’em EEW% Meor? #do5 7,61 oai% %P6 Ghd 100-

aneous, ‘I ntraverous, I ntramuscul ar,
| ntOP/as:ﬂmnAl[lO%i\/fnﬂH 00% Fa0:0.2% HsPO withelohbingn QQW(r@te gndal

gf nic’x}x Qavm &?{J%) FAEGE R 2 2020'20; adueous sol utions

Method B: Phenomenex S5 ODS 4.6 x 30 mm column, gradient elution 0-

25  100% B/A over 2 min (solvent A = 10% MeOH/H,O containing 0.1% TFA, solvent B
= 90% MeOH/H,O containing 0.1% TFA), flow rate 5 mL/min, UV detection at 220
nm.

Method C: YMC S7 ODS 3.0 x 50 mm column, gradient elution 0-100%
B/A over 2 min (solvent A = 10% MeOH/H,O containing 0.1% TFA, solvent B =
30  90% MeOH/H,0 containing 0.1% TFA), flow rate 5 mI/min, UV detection at 220

nm.
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suspensions); nasally, including adm nistration to the
nasal nenbranes, such as by inhalation spray;
topically, such as in the formof a cream or ointnent;
or rectally such 25 as in the form of suppositories;

W0 200643585 uni t fornul ati ons contai ni ng non- t RGAVES2006/022576
phar maceutical ly acceptabl e vehicles or diluents.

102974 | thERf YieB B d refehero 'Eﬁ%ﬁl@ﬁllaﬁﬁ ShﬂﬁidktﬂHPDC lsgfem using

for treating di abetes and rel ated diseas

phammt@rem’ padegnt édh?fééﬁqquﬁoww/ot%@fﬁlwé@vwﬁt(a@%. ng
an G RIRAMEDT 28 R THL BreparalticcBfine et iRt RERMC or

agEmm@mhuaﬁmD®Cl&ﬁhnmnnypmunh@naﬂeut|c agents in
association with a pharmaceutical vehicle or diluent.
The pharnaceuti cal conposition can be fornul ated

enpl oyi ng conventionaLABBREdqgmnbNguid vehicles or
di | uents and pharmaceutjical additives of a -
2OWBT385 7350 PaTVUS ALY BIS A eniRjpyed Apihe éﬁwﬂf%arid&h@wem
mogg.af desired adm nistration, such as
pharnaceutlcally accept abl e carriers, exci pi ents,
bi Rdempb¢nyAnd the |ike. The conpounds can be
adglnlsteged to a mammal i an patient, including humans,
nonk eys ogs, etc. by an oral route, for exanple, in
thﬁBﬁenﬁrm&ﬂtablets capsul es, beads, granul es or
g?ers The dose for adults is preferably bet ween 1
an BBy per day, which can be adnministered in a
S|EgLemgpse or in the formof individual doses from
1-4 times per day. [00130] A typical capsule for ora
adRi PPyt i on cont ai ns conpounds of structure | (250
15rngh=4jaﬁtose (75 mg), and magnesi um stearate (15 np).
The m xture is passed 10 through a 60 nesh sieve and
paAlIEl‘d=|222 eAmbNEobltygeitaiei n capsul e. [00131] Atypi cal

ect P aratign i.s produced by aseptically
ggégo‘ﬁg% %?W%@’ Ends of structure | into a
VI @Jbz —aambt;dneﬂbkyoﬂdaﬁﬁzaxzdxwrm@n@mysaemxiyng. For use,

t he contents of the vial are mxed with 2 m, of
ph¥& “6F&$h9§mﬁﬂ%mﬁne to produce an injectable

2opr PRATPL Tt BbASSAN( FOR 11-BETA- | | YOROXYSTEROI D
EAu aodeaRaile =~ 0132] The in vitro

in lﬂLbDﬁ Bhsmfopvbﬁeﬁbﬂh@matﬁ uman | | bet a- HSD1 was
de b%ém=%,§il-(%§soﬁrgbgdgt\ﬂ§larmne
DMA = N,N-dimethylacetylamide
DMF = N,N-dimethylformamide
25 DMSO = dimethylsulfoxide
EtOAc = ethyl acetate
EDAC = 3-ethyl-3’-(dimethylamino)propyl-carbodiimide hydrochloride (or 1-[(3-
(dimethyl)amino)propyl])-3-ethylcarbodiimide hydrochloride)
FMOC = fluorenylmethoxycarbonyl
30 HOAc or AcOH = acetic acid
HOAT = 1-hydroxy-7-azabenzotriazole
HOBT = 1-hydroxybenzotriazole

5
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20 [00133] Reconbi nant human | ]beta-HSD 1 was
expressed stably in HEK 293 EBNA cells. Cells were
grown in DMEM (high glucose) containing MEM non-

am no acids, L-glutam ne, hygrony <
‘?éé@ﬁ}d 5%5) and G418(200ug/m). The cell C'%‘{}Z‘%S?"”\%Pé”
honogeni zed, and the m crosomal fraction vvas obt ai ned
byLAHl#litbnmmhi!Iainuméwﬂl’idEf ugation. | |beta-HSDl over

ex ed [0S0 18 sed as 25 the enzynme source
fo’?‘&?ﬁg‘ 'Elh{: n?’ rggkl#mty Assay (SPA). The test
CONMHQ&me&fylﬁ;b@hdﬁﬁ red concentrati on were incubated

roomteggerature with 12.5 pg of m crosonal
en@??re NBserofFT 9% or t i sone, 500 pM NADPH, 50 nmM

5 MEppupH-G-vatyllitigh 5 MM EDTA in 96-wel | Opti Pl ates. The
reactlgn was termnated with the addition of I MM

8( Qxepiey caYlprapaspiiateci d.  SPA reagent mixture (YSi
a”%bjcr?ﬁ?ﬁﬁg&afn%ﬁcar?bgnam' -cortisol antibody in 50 n1N/

Tr contai ning 1% CHAPS and 1% gl ycerol) was
adBy =gpiginulneoxideact i on was further incubated at room

te ture o MRAP06/ 022576
ni Bﬁgégfﬁﬁ‘g%u F%%?Wa%%%gﬁy&ﬁ&%@g@% concentrati on
100f corpAusthpheguateed for 50% i nhi bition of cortisol

formati on was deéFerm' ned using XLfit. [00134) In
gef@k = Tipwt ehlPEee compounds of the present invention,

SUQ‘BA@&teEQJuMﬁH&l@&uﬁQﬁBﬁwds di sclosed in the
foll owi ng exanpl es, have been identified to 5 inhibit

thé‘BSﬁtaﬂyﬁubdd@@thD’lﬂlﬂy of 11 -beta- hydroxyst eroid
?@ﬁ \ty ype | at concentrations equivalent to,
or m)re po i3 y than, 10 M preferably 5 M nore
15pr§‘EaAr=abie;hy&nMethereby denonstrati ng conpounds of the
nt vent i.on especially effective inhibitors
of ﬁ% té't*ﬁ"‘f?ﬁ?ﬁn&%f}gter oi d dehydrogenase type I.
Potrefrct egatgarvfizen cal cul ated and expressed as either
i nhi bition constants (Ki values) or 10 as |1C50
(| ﬁﬂ‘i‘llértedl’l}’alé%}f?&entrati on 50% 'values, and refer to
g;sur ed enploying the assay system
descrl bed ove. EXAMPLES [00135] The follow ng
20wo hiar hy=Ber(®)| es serve to better illustrate, but not
|IIE 15 sone of the preferred enbodi nents of the
presen‘i i nvention. GENERAL [00136] The term HPLC

r efndll s ndilbdilieer Shi madzu hi gh performance |iquid
chromat o%la hy with one of follow ng nethods:

= gram(s)

25 mg=milligram(s)

mol = mole(s)

mmol = millimole(s)

meq = milliequivalent

RT =room temperature
30 sat or sat’d = saturated

ag. = aqueous

TLC = thin layer chromatography
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20 Method A: YMC or Phenonenex C18 5 micron 4.6 X 50mm
colum using a 4 mnute gradient of 0-100% sol vent B
[ 90% MeOH: 10% H2G: 0. 2% H3PO4] and 100- 0% sol vent A
10% MeOH: 90% H2O 0. 2% H3PO4] with 4 nmi/mn flow rate
P00 1I5795i n. hold, an ultra violet (UV) detPEd{iFR006/a32576
at 220 nm Method B: Phenonenex S5 ODS 4.6 x 30 mm
COHPDO = hﬁﬁy&ﬁﬁmmﬁbumh@mu&maﬁg&ﬂaﬁbB/A over 2 min
(sg = 10% McOHl H2O contai ning 0. 1% TFA, sol vent
EL &FW&Q‘F@B@P&H’P% ning 0.1% TFA), flow rate 5
nt[@mqg 57 ODS
3.0 Xx SOH%rﬁnpglg?ﬁﬁanhbag}%?}%ﬁtgatgﬁﬁyﬁ&g 18%00}31 / A over
2 MiSror Mass Seast= mass spGYRINBIOH H20 cont ai ni ng 0. 1% TFA,
olvant 9 H2O contai ning 0. 1% TFA),
fIOM/raggﬂ?uﬁﬁgﬁgﬁf&%ﬁﬁr%tect|on at 220 nm -46 WO
2006 FBSTeHpdaET1US20061022576 [ 001371 The term prep
HPLC refers to an automated Shi madzu HPLC system usi ng
a mxture of solvent A (10% McOH19010H2010. 20%TFA)
and solvent B (90% MOHEXxANHFN10. 296TFA) The
preparative colums were packed with VY
Pheﬁ&a@ﬂ@wpmb&(@l%dshmwlwﬂomwmbrlléqﬂw'a?leHts -alpyridine
ABBREVI ATI ONS (001 Ehe follomnng abbrevi ations are
enpl oyed in the Ex '
phenyl 10 Bn = beRn
Et = ethyl Pr = propyl
2,2' - Azobi si sobutyrchitrile
tert - but oxycar bonyl

Compound 1A. 1-(3-((tert-Butyldimethylsilyloxy)methyl)pyridin-2-yl)hydrazine
NHNH,

TBSO SN
| =

[00139] To a solution of (2-chloropyridin-3-yl)methanol (3.4 g, 23.7 mmol) in 50
mL of dichloromethane was added imidazole (2.4 g, 35.3 mmol) and tert-
butyldimethyisilyl chloride (4.3 g, 28.5 mmol) at RT. The mixture was stirred at RT
for 60 min, and then diluted with 100 mL of hexanes. The white solid was filtered
off, and the filtrate was concentrated under reduced pressure. Additional solid was
removed by triturating with 5% ethyl acetate in hexanes to provide 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;SOy 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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10

15

20

25

Cbz = carbobenzyl oxy or carbobenzoxy or
benzyl oxycar bonyl ~ DCM = di chl oronet hane 20 DEAD =
Di et hyl azod: carboxylate DIA D = Diisopropyl
[ xylate DI EA = N, N-diisopropyleth
&dﬁnﬁ?dl met hyl acet yl am de DI\/Fp— > HcflsHRonzzss
N, N- di met hyl f ornam de 25 DVSO = di methlvll sul fOXI de
Et@mmﬂn@t | N'A8e{tent-Butydimethylsilyloxy)methylpyridin-2-

3- % di L 0) propyl - car bodi i m de
C ta a
fg)ig H‘% ‘ﬁf ?ﬁ lﬂ* fll?aen (di nmet hyl )anuno) propyl]) - 3-
et hyl car bodi i mi de hydrochl ori de) BKOC\=
f 1 uor enyl met hoxycar bonyl 30 HMOAC ACOH = acetic
aci d HOAT = 1-hydroxy- 7-azahef ol e HOBT =
1- hydr oxybenzot i azol e -47 20lo6/ 135795
PCT1US20061022576 LzA&~= 'r.um al um num hydri de
c

nMCPBA = 3- Chl or oper oxybeanDi/am d NWM= N net hyl
nor phol i ne NBS = N Bronbsuct¥ni mi de n-BULI =

i Lhi : 'R =
pa\%ﬂml y mjfon g@gtg ot tab(&@fb@f%;lﬁcutgrﬁ 02?3 eg,F’PH &mimol) in 20
r e@g@ﬁh“m’mg‘ T8E 'Waﬂlddedmmgﬂmhu W\2amesbl) llied by iso-butyl

ch‘F}E rpt% | um Z??fl u {/‘%%@%Bﬁl ut% ]pg%?ﬁlg reauf.@gsm/s stirred at

t e bc Ry hqh.n”ﬁtsbhﬁh&h bydompbdhd1 A (1i.618t6B/insiol)yh 15 mL of THF was
added, and the stirring was continued at 0 °C to RT for 3hr. The reaction was

quenched with water, 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 to provide crude material. The crude material was purified via silica gel
chromatography (10-30% ethyl acetate in hexanes) to provide the title compound (810
mg, 34%) as an oil. HPLC R (Method A): 3.30 min. LC/MS (m/z) =378 (M+H)".

Compound 1C. 8-((tert-Butyldimethylsilyloxy)methyl)—S-cycloheptyl-

[1,2,4]triazolo[4,3-a] pyridine
N—N
/] N\
TBSO | N
=

[00141] To a solution of compound 1B (810 mg, 2.15 mmo}) 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,S04 and concentrated to provide
crude material. The crude material was purified via silica gel chromatography (10-
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15 TEA = triethylam ne TFA = trifluoroacetic acid THE
= tetrahydrofuran equiv = equivalent(s) mn =
mnute(s) 20 h or hr = hour(s) L =liter nmL =
milliliter gL = mcroliter g = granm(s) 25 ng =

W0 R00s/g3sa9%(s) not = nol e(s) mmol = milli ol CTIUS20P6G22576

mlliequivalent RT —roon1tenperature 30 sat or sat'd
= R0} 4hA ta@éiate #0hexancdTHé delth&xiffe Edppdub®BBI mg, 78%) as 2
chronato ra -48 WD 2006/ 135795 P IU82006/02 2576
HPethow oH{ §R ek (Methad do: 4%@%14@%%@{%;;?’5%\&#& Rt
= HPLC retention tinme LCMLS =hi gh performance |iquid
chr omat ogr aphy/ mass spectronetry MS or Mass Spec =
mecemp@adt 1) nBtCycldhepiyR{52,Alichzde[43epaidio-8dposthand
nmp = nmelting point EXAMPLE _

3-Cycl oheptyl -g-((2, 6-di chl gr oghe methyl)-[1,2,4]t
ri azol o] 4, 3-a] pyri di pg !
1-(3-((tert-Bntyl di nmet hyl gi

hydrazl ne TB, SO =

[00142] To a solution of compound 1C (601 mg, 1.67 mmol) in 5 mL of anhydrous
THF was added a solution of TBAF (3.4 mL, 3.4 mmol, 1 M in THF) at RT. The

reaction mixture was stirred at RT for 1 hr. After this time, the solvent was removed.
The resulting residue was diluted with ethyl acetate, washed with water, dried over
Na,S04 and concentrated to provide crude material. The crude material was purified
via silica gel chromatography (5-10% methanol in ethyl acetate) to provide the title
compound (389 mg, 95%) as a white flake. HPLC R; (Method A): 1.80 min. LC/MS
(m/z) = 246 (M+H)".

Example 1

[00143] To a solution of compound 1D (30 mg, 0.12 mmol) in 5 mL of anhydrous
THF was added 2,6-dichlorophenol (30 mg, 0.18 mmol), triphenylphosphine (48 mg,
0.18 mmol) and DIAD (37 mg, 0.18 mmol) at RT. The reaction mixture was stirred 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)". "H NMR: &
7.79 (dd, J=1, 7 Hz, 1H), 7.60 (dd, J= 1, 7 Hz, 1H), 7.27 (4, 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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rf [00139] To a solution of
(2-chl oropyridun-3-yl)nethanol (3.4 g, 23.7 mmol) in
50 15 nL of dichl oronet hane was added im dazol e (2.4
mmol ) and tert butyl di methylsilyl
‘?Q2%°6@357?8 5 mol) at RT. The m xture was st C&rfﬂésg&afmm
for 60 mn, and then diluted with 100 nL of
hexanes The white solid \FQQAMPIHEe?red off, and the

filtgl C ess
Add?t%ﬁ'ﬁ%%'-?-?@*‘*’e@l‘cﬁﬁ* BBl R ARl frasgriaime
ethyl acetate in hexa Gto pr wl@leapale yel l ow oi | .

20 The pal e yel |l ow was dIS]O 40 nmL of

di oxane and then hytkazing nmol ) was

added. The resulting mxturelvvas hea < o reflux for
36 h. After this tine, the ure was cooledto RT,

an sojven r enoy, e.a
Fodob °ThES et FeRERR (et S ndonih Hedeatl e,

S\Naaiik&ﬂbrmmbthamiweftreated it SOTLA0. 1582304, Zaﬁﬂn&PﬁQﬁnt’F}ﬁtr@a@tlon

under  reduced ressure to give the title 25 conpound

( 4 THX{Ire ey fof 2dy R - gMfer thigime, the solnentwas emgporatedpmder

gc_lri_r?%ig r%sgl(zegg ?}ovrde 23¢hife %‘wﬁer Thé %hl%(%@&@ %é&l&&ded in 20

| Yk of @ehl@rptnc@aw rrgattgw DQEA 90 %yayhelt §$ythinpl) foltbiwed By 2,6-

/S SRR DI SHRT allPadea g D e

10ac it dsu(tmgﬁlgxgwe . c@ncmmht)ad and [ﬁlﬁﬁedﬂna eflicapdl yhitomiagrbpiny (20-

| so- %d%@ﬁ ace&%: %‘rztt?f‘%nrenbéf’ groy Eieggx%z’lefé‘sg c\éﬁgf’ﬁs ofl(2}7ang, 91%).
u ndmmRJ(nwﬁﬂ A)The4 hBaTIo/Ns ( (475 = =Sk (mﬁ)*atlH mﬁ S %‘9 9(d, s

A sol ution of conpound

15 rr?_Héf 2 nels 7 = a?d@@aH) af$ (talﬂfer% :I‘IIH)J’@65/\@SJ 7HZ 1H),
Cora;t53rtt19d= Plr, qm}gimo @Tzlfé)"?, 1384 o, §3515 o8, 1.72-1.89

quenched with the “sol vén was re
15va&m02Hb11§|8dv’l2dm,éHB esi due. The 10 resi due was dil uted

wth ethyl acetate, washed with water, dried over

No- 2S04 and concentrated to provide crude material.

The crude material was puEXxiAMprLEi3a silica gel

chro 10- 30% et hyl acetate i n hexanes
prov 52(&3)"‘? B{# ?T( Q,%M%M%ng_@fonyl)methyl)-[l 2 4]tr1a)zolo[4 3-a]-
pyridine

F B0

[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

20

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

25  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 MgSOy, and concentrated to
-52._



ng, 34% as an oil. HPLC R, (Method A): 3.30 mn.

LM (rn/fz) = 378 (MtH)+. 15 Conpound IC, 8-((tert

I 1utyl di met hyl silyl oxy) met hyl)-3-cycl oheptyl -

11,2 4]triazol o[ 4, 3-a] pyridine [00141] To a sol uti

%P 2?,06’&%?8%d | B (810 ng, 2.15 mmol) in 15 nL P&fT’U52°°6’°22°76

anhydrous THE was added DIEA (3 raL, 17.2 mol) at -78
prbkie ade btddﬁctrrﬂhé tiude praQuotevas pirifred erth sl gélchrdinmtography

D| hl or ot.ri ph hosph
thés@/géﬁs@é%%etg LR A TR PR oy R G
m Mguiisﬂ% LS@ Rl Qi\@éiho@tA)Ri OPWES. mcmbls (nid/%) =p43@\(me1)*a 'H NMR:

solid was filtered off, washed with T

ana 7t718éd<t. dm Adte, 1H),1%304dé Ak 7&&aégm7r1§rw (1 3&%&;@ ¢ J=

[ r d t
ser s bR BRhchEn I B 0 B2 i LS
and.4edrqit, 6E).ed to provide 25 crude material. The
crude material was purified via silica ge
chr omat ogr aphy (10- -50 WD 2006/ 135795
PCTI US2006/ 022576 3096ethmyugpggate i n hexanes) to
provide the title conpound é. 78% as a %
oi | 8-(@ré-Bicklorphgnziiony)methyd)- ss'%qheatyl-L’c?,ﬂ/ErleM%j‘ ﬂl?e’b'dme
(MtH) +. Conpound 1R

(3-Cycloheptyl -[i,2/4]trlazol o[ 4, 3%.aa Ndi n- 8-yl ) net
hanol 5 [00142] T 5Ol Vg O ‘onpo 1C (601 ng,
1.67 mmol) in5 anhydro S | 3F added a

losolutlon of TBAF (3 @1, 1 Min THF) at RT.

|
ctjon xtur.e was T fa
o ot S g 4, oo v
r e%ﬁhé&l‘ sﬁ&ufr@@ﬁﬁd'@(&lﬁaﬁgmdioﬂrﬁdo%w% ileininetal aitedt RTe , After stirring
washed with wat er ried over
corferchimina BT Be 5rasiernsBixers yas ?9&36539 3% a#g@ﬂ‘i%%"benzyl
b‘i%%?@lﬁét g, g}ﬁdﬁﬂnﬁgl% wib MdeiL! Upéh G@ilpl&tioh QFRIEB Yeaction

[ in et acetate) to prOV|de the title
15c 0 m;muumlw@maedgt 0°@59’§<Taf9r b5 Whiuenchefl itk wagqpy agd then extracted

e S M STIORC €

1g3] enidhtograpty (60-50% etiyh ycbtateim heFddes)wa proaifid Egample 4 as a

g I%ﬁév??i SHEBRETRl. EY B oRuA TN i s Ay 5904

MLB8 THRMR:3 7.8 dd}:ﬁe 1/ EBE DN 59 s € 1V\7ﬂHzSIlH)[7 851737

at RT for I hr, and then concentrated I n vacu

20or oy, 8H),4.35eB2 Hie. IHDHe8F del dd&znkE), 5346 2H esaoz\,(,s,thi), 3.20-
St Y3 @8 SEA! Lot 437 At 1 84 0%0%kn, 2645, 1 38-108n, B3 SO4

EXAMPLE 5
3-Chloro-N-((3-cycloheptyl-[1,2,4]triazolo[4,3-a]pyridin-8-yl)methyl)-2-

25 methylbenzenesulfonamide

e (0]
Y,
N
H
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provi de crude product. The crude product was purified
via silica gel chromatography (20-30% ethyl acetate
in hexanes) to provide Exanple 1 as a white solid (42
00 E%O 5. HPLC Rt (Method A): 3.69 mn. Ldﬂ@/{fsﬁdg;/))22§76
6? HNR 'S 779 (dd, J=1, 7 Hz, 1H),77 60
( dg’éol?pﬂunp'\ﬁA 6(3@}_?0?1@?% Tl# g]'{naqoh)gh 3-51]@7'1 g—86y»?€etha§1amme
3.16-3.29 (m IH), 1.92-2.12 N 1.76-1.82 (in,
211), 1 51-1.70 (na, 6H), -5 135795
PCT/ US2006/ 022576
3- Cycl oheptyl - S ((2, 6-dl chllor gpheny io)nmethyl)-[1, 2,
4)1triazol o[ 4,3-a]-pyridine =i twt [00144] A solution
of [eerEpuUNTh ddoTut{oh4® cé¥Bpoudd 2D (mmh 061111%61 inlo%Léf

di chl oronet hane was treated with 12 28

nstighlogpmetirancyns added RIESH0.439 Ly 6@55/\@@ anﬂ n@@aﬂ@nlf@m
sat cﬁBnd 148" glm nhhe;lfat PEETROLY %Ieaha e%ﬁ@ﬁéﬁ% aﬁ% CtoRT

under duce pressu provi
whifer2 homg‘rthwémlesths p@n@@ﬂmmeﬁ'as dilutegifwith d1chloromethane

d et hane, treated w EA (0. 478 2.8

ST RS AR5 whlef Higf o Pesich g sk s oec

1. Pheswaretq pratvidéd residnel Tiassidid stﬁhsélgéd i 3hnlabf ]?NIFdﬂal&hen

10 resul tin Xt u was, conc trate an purirtie Vi a

si ISP%Hm@%}de g?#nfa %@rnafsﬂl} W@%eﬁf;@ 08BSTETYnE RIS uE Was hpated at
10hexanesir 1R Ri&Mhid ﬁnEXﬁETFHa@uc% Aknde @94 &ruke%%ﬁthoetm ﬁe’elaze

ng, 91 %9. HPLC Rt (th hod A): 3.44 mn. M5 (i

2pehadiithy brine ppd WRiRE, dged oy Mg$! 04ﬁltemdwn¢@on@watedﬁo psmde
(7d i_tlée’Jazlnfé] L;E[’%rm%}a%t; 3 l%’ag.ﬁz gﬁ} rﬁée?la%qgf%’dhs}%ed(lglg %:Ié (?jf TI-‘EF'and 3
3. 1l 6f water( rﬂolth—meBﬂ PPh:1 nimpl/g} H)QEm%, 1753 hm®D wat 3dded and
1. 7 o VP ) )
) Gefiimslo i vty LRt A Dea Pt e Geped o
15 1 %nd]:hetsblvaﬂl:@i'a@ re[n4ov3d ﬁ'bm tﬁé’ ﬁlt&b ﬂ@r&ﬁde‘the ﬁﬂé c&ffpt{u@@ @léﬁ]mg,
o Y00t Bt Bt B oy e BR AT 38 i, B a0 2AG ML
1 35 nmol) at RT for 4 h. After this tine, the

reaction m xture was anal yzed by LCMS, which indicated
t h&xgpmpdaehce of sul foxide. Additional nCPBA (156 ny,

0. 366148101 Do @5t BH IELm P54 (35 mg, 0.143 mmol) in 3 mL of
20  dichloromethane was 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 MgSO4 and concentrated to provide crude product. The crude
25  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, J="7 Hz, 1H), 7.38 (d, J=8 Hz, 1H), 7.10 (t, /= 8 Hz, 1H), 6.93 (d, J =
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10

25 conpletion of addition, the reaction m xture was
stirred for an additional 2 h. At the conclusion of
this period, the reaction m xture was diluted with

di chl oronet hane, washed with I N NaOH, brine and
WARM6/13993 ed over MySO4, and concentrated t PCTAIB2046/022576
2006/ 135795 PCT1US2006/ 022576 provi de crude product.
TLTEHQJILI-Q%.@I-gd @?, W5 4,6ﬁ (cil,Ui=e©|Hz,i QaI)sj.l-Ema(ng eHg, 2.52 (s, 3H),

c t.ogra 50% et hyl acetate in hexanes) to
prL%@S%}Zﬁfﬁﬁge 3 as a light-brown, thick oil (57.5

ng, 48%9. HPLC Rt (Method A): 2.99 min. LOM (mz) =
438 (MtH) "', "HNWR 5 7.78 (dd, J=1, 7Hz, 111), 7.39
(dd, J=1, 7 Hz, 1H), 7. VIRLE én 3H), 6.78 (t, J=5
7 : 151 Q8 . . - 2 .
(e 3 Bascbgpenbpinehyf 1 Alamgly £ aFp Haine
EXAMPLE 4 cl N—N
8-((2,6-Dichlorob oxy) met iyl \\: 3-€ychoheptyl -[1, 2, 4
]Jtrlazolo [4, 3-al - oh 0I%61 Tp a solution
of conpound 11D (50 Jng, 0.2 |4 [) Y nL of DVF was
added sodi um hydri dl(8. 2 mg~0. 204 mol, 60%in
mneral oil) at RT. After stirring for 15 rain at RT,
the reaction m xture was cooled to 0 C and

2, Gosilp i s ObRIGDRhe-1aEHINTECHIAAdéy, 0. 204 mmol ) was
added. Upon conpletion of addition, the reaction 15

m xture was stirred at 0O ®r 1.5 h, quenched
with water, and then extr ith ethyl acetate to
provi de crude product. Thexetude Product was purified

i i |..ch t 30-.50%. et t at
o e S G e Ol Tt
MOwasSiid DHRLG.RinL( 20 hewblysnd p3ridise (1163 mL A0MSnfiol)z The
404, (MrH)*. | H NVR. 8.7.81 (dd J:Wt%; 7 He, 111
7. Bty ras goolqd to 745G undgmpitrogeryinpe gttho prejapbed fgmperature,

7. davoh: Bxidd dhs v&ﬁubb@d&ﬁoﬁ% the Soldétidifor 3G hin, andlthed $solution
211),5.02 (&, 2H), 3.20- 3.35 (m_ 1H), 2.01-2.21 (in,
41qt%t‘ploay18hlozd@(i TAmL24)0 mmobdn 10 gi. qfiiqlugnelwas agded il £°G
's 0 SPualsp T stdiiop et 3ol e B e
t highpedtur@Basteptypidoe Y€ ndhetchctiivamictre Wis tBerNdilubédddith ethyl
53acetate, washed with cold 0.5 N HCI solution and brine, dried over Na;SQ,, and

concentrated to give the title compound (2.76 g, 85%) as a pale yellow oil.

20 Compound 6B. N'-(3-((fert-Butyldimethylsilyloxy)methyl)pyridin-2-yl)azepane-
1-carbohydrazide

[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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WO 2006/ 135795 PCT/ US2006/ 022576 Conpound SA.
(3-Cyel oheptyi-11,2,4]triazol o[ 4, 3-al pyridin-8-yl)neth
anamine q \ f [00147] To a solution of conpound in

0D.611 mol) in 10 nL of di chi or ongiHAREHBS576
&ég&)g}]%%p\ (O 425 nL, 3,055 nmol) and net hanesul f onyl

%IQOI‘I e 1 22. Mol ) at OC. The reaction
3 iof Bigoli ginging parirtop g 45C for it eacled BT and
n&h@@w’itﬁ%ﬁe‘r ORfB] tﬁ@ &Eﬁlomﬂﬁhé Bsexgg]%édbgrrota&alpo éhe

d|c | oronet hane, washed wth brine an
oV EPAESmAX UL Fehs édweémthatfwhacgmewaahe@wabmteprdes@mee

. PSR Bnd FEREN i kRS ErEi S8 e

5vvasacetdtd @dd héaresrte give thertgler(iz)ltgusmyaa witta seltt. HPIIOR S M efhod
for Aft reacti on m xture was
07 1A 288 b M&F}?Q B L hod with brine and

vvater dri ed over MgS™4, filtered and concentrated to
rovide the azido internediate. The azido

| nt gL A ZeP A biyDet(chlpramethy) 41,2 #Hpiagelef4$-alpyridine

of water. Pol yner-bonded PPhg—{3 m’ml/g, 500 ng, 1.53

mmol ) was added and the re ﬂlf\ n ure was heated

at 50C for 1 h. The resu dvva filtered off

15 and the solvent was re o e filtereto

provide the title conpound 20 ng, 80% as a yellow
1001 lygo C

O\ laod 190} ﬂas(o&{ﬁioﬁ%?'cc%pouﬁd ﬁ(%go‘f in\@l \ &;IbQLafaﬁﬂn? ous

nple 5 [001481 To ‘a conpou
5A t‘QlB@ler‘PgﬂS aédeﬂZP@G’m@ B mh, 830 mimodfat RZ0 THe chttizmoniztuhawes

i IR e e

m‘rmhi)ituaﬁt wmaﬂuﬁumtheeﬂm a@tate Waxlicd fnithWedter Sdried ol NSO Lard

at ﬁé\t ihe Cco ion of this period, the reaction
o bt O RRR iy ationati i SutSAHAL ey Pore v e g
15\Washethavdgtdphit (I9- 19063 -bth &éeﬂ‘ﬁe ﬂﬁﬁaﬂ@@ﬁ@ brovﬂfe'tﬁéjtltfévc%fn ound

MySO4 and concentrate provi de crude product

cr (Y g %/@%%Palmlomﬁoilfh HBLQI%(MP‘#IP@A?Q&S min. LC/MS (m/z)
cheomtpaigphy using 20-100% ethyl acetate in hexanes
to provide Exanple 5 as a light-yell ow powder (21.4

rTg, 359 . HPLC R (Method A): 3.31 min. LOMS (mz) =

HNI\/I12 6 7.82 (d, J= 8 Hz, 11-1), 7.71
i%‘% 7.38 (d, J= 8 Hz, IH), 7.10 (t, J= 8

20Hz [00151) , To. 295311111611 0% 6-dichibroifBerd) Qﬁmﬁ@ Z)Qs'é mmol) in 3 mL of
PCT/GJS2006/022576 7 Hz, .111), 635]-

4. gﬁh ciﬁous acet Freppas aéqq’i po@ssiurg cgb?qﬁe (:”_ﬁ mg20 &22111{@1) agql|)
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

25  acetate, washed with water, dried over Na,SO, and concentrated to provide crude
product. The crude product was purified via silica gel chromatography (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)". 'HNMR: §7.77 (dd, J=1, 7
Hz, 1H), 7.60 (dd, /=1, 7 Hz, 1H), 7.31 (d, /= 8 Hz, 2H), 7.03 (t, /= 8 Hz, 1H),
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1.52-2.22 (m 12H). E AIMPLE 6 5

3- (. Axepan-1-yl)-8-((2, 6-di chl orophenoxy) net hyl)-[1, 2,
4]1trl azol o] 4, 3-a] - pyri di ne Conpound 6A.

Azepane-| -carbonyl chloride 10 [00149] To a sol ution
Vo 2¢9/d§5ate (2 g, 20.2 mmol) in 30 nL of anhyR§TH$3006/022576
toluene was added DIRA (3,5 niL, 20.0 mmol) and
Py&ﬁld%,%ﬁizﬁﬁ{)ﬂtm 2021y, e (3, J =T8 1z, 4F) XIL.3B-RIVGS, 4Dl BT
to -10C under nitrogen. Once at t he prescri bed

t enpattti)e, carbon di oxi de gas was bubbl ed through
the solution for 30 mn, and then a solution of
thionyl chloride (1.74 nmL, 24.0 mmmol) in 10 nlL of

tol uene was added at - 10@XABIPUFoHh conpl etion of

5 ani | EERBOBImERE PR YERER %%%I?E‘ 3-pYFidine

reaction mxture was tien dilu -u W t acet at e,
washed with cold @ HClo soldit i dri ed
over Na25(M4, and coyffcentr at d ™ g' e t|tIe

20
Compound 6B.

IV -(3-((tent- ButyldinethyIS|Ionxy)netthyI)pyrIdin 2-
yl ) azepane- 1-carbohydrazide Ftsrréﬁﬁ ff\
[oﬁijmmdam 363-Ghigsa-2opethyinbsney) ‘%/’I"P?/rg“‘% 7 mol )
in 10 nmL of dichloronmethame was ad@ded LD EA (2.33 ni,
13.4 mmol ) and conpoung 6AI(1.3 9, I-55 FWD 2006/135795
PC TUS2006/ 022576 8.0 P R Fhe reaction

m xture was heated at 45Q ] ¢ooled to RT and
guenched with water. After ~fhe dichl oromet hane was

re by. dr@&@laa:ﬁ&h 1phdd§TbofoRRCcl m’vmﬁlomﬂuro-s-
10 Fnygﬂ w th ethyl a%gta? ° mashégpj$}h wat er

ovbYdIO?NaB’SQme 4613 o ﬁc%ﬁmabg@pp% aptde (lgbse- ?r7é§%na{)’epyndme
4 mil ?%?5 Msﬁisbl)f %ﬂ&f{g ?%&R/(lgeﬁ 48t Iﬁé{llacéar@féeésqvm%ﬁr@ﬂ combined

he anes glive as a
sold tho ﬂthﬂilElﬁlOl(ohhtHamjm aA)mndZoc@@e fhask eqtuplfeﬁ@l(hrﬂ grying tube

37
3" (oRbRBiE o 31| Bhe AT BPOHE Y P BT AL A o
15 a] Bb!ﬁc]lﬁidﬁfbf trkOpdrid@;1#hd bolitiovas mﬁfddtdﬂo andothe ﬁmmomctoﬁ:batrated
(1.5 .0 nmol) 1n 10 n|I Wéfr 4 ene $4
ad @@@pt p@gqgl ressys tqrp_rowgie a]? cru%ﬁ fnate ?S&Wn ed via
m éﬁi@é 3&%%{9139 (#10% Q& &Eta?e i hexaB @) ketotide Empoudd 7A

t hen wat er he reaction
(1.08 g, 77%) as a white powder. HPLC Ry: 3.61 min, LC/MS (m/z) =238 (M-+H)".

20 Compound 7B. 1-(3-(3-Chloro-2-methylphenoxy)pyridin-2-yl)hydrazine

e NHNH,
mx\[f%:r/ \T:i:J

[00154] To a solution of compound 7A (500 mg, 2.1 mmol) in 15 mlL of dioxane
was added aphydrous 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

25  LC/MS, which showed that the reaction was not complete. Additional hydrazine
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m xture was diluted with ethyl acetate, washed with
wat er, dried over Na2SO4 and concentrated to provide
crude material. The crude material was purified via

b'zb&ﬁs?ﬁ% 15 chronat ography (50-100% et hyI ﬁg@%gm

exanes o provide the title conmpound (307 ng,
gllow solid, HPLC Rt (Method A): 1.98 mn.
@é‘%?m?&? eaddsd. anghs apcorsmixgure pos B2led ib109°C
S Ol diletght OAt fhe @oﬂ'hi%l’HnQJf AROEIRN, thd %ﬂx&éﬂgwasocoggenﬂg@h Inddf

3 nL of anhydrous acetone was ad
c ar§@trad aregspietto peovids, @@pawml 7B @08 mep U)ﬁﬁ/ojmsd whe 6dl#5 HPLC

g, g0 55%1)5%}?6(“‘/\,\;972#@3]9{3 A letion of addition, the

reacti on t 60C for 2 hr, cool ed

&o RT and then quenched with water. The acetone was

vedl cuo nd .t he reaction mxture was dil uted
w trorgerd %8 A ARuonhaa et enoRaR ey syelehaptame-
NaZaftMolgdchAdwcentrated to provide crude product. The
crude product was purified via silica gel
chromat ography (50% ethyl acetate i
provi de Exanple 6 as a white sol iHd ( , 86% . HPLC
Rt (Method A): 3.35 mpgp LC M- 391 (M+H)+. ' H
NVR S 7.77 (dd, Jg 1, I7 7.60 (dd, J=1, 7
Hz, 1H), 7.31 (d, JoN .
-56 WD 2006/ 135795 P 6. 81 (t, J=7
Hz, 111), 5.47 (s, 211 . J= 6 Hz, 4H),

& TEePL Lo om0 g0 NP o .

1Ol b pipydrogs AHByrereiadded NOM (0. 69}mD06115)nmu10 aZJA1sobuty1

20

25

oSS T F R S BRRIP AL 1 Dt BB i tRost imea a0
1 1 .fouB Ormlrnl gnd tRe Ifelsu]ﬁng s%spelﬂyidﬁ Wpdiﬂédslﬁlé);h%r(#}rlglﬁﬁ of @&ghpound 7B
?{%ﬁ He 2)1( EOE@ %Eﬁaﬁ&&? %5?1@5?1?%%@%? W%%twd at

WA orPgl fe€eUh,ahd aie&m&ngom WIEHIRrGAD ”ﬁf‘ecﬁltrété‘w!rso {?d
d| chloromethane in a round bottie flask equi ppe

Sa drderaglupstdaessye dnpreride grudemateriyl. Thi erudem@tmdnwas purified via
m )éfh‘éﬁ Eel‘ﬁﬁ%nﬁﬁdtgfa‘bﬁg(ﬂoﬂthﬁ %&Qfe%ﬂ%aﬁgs%{o%??wée the t1tlef ;

concl usi on of tered
an Gomh@mﬂ|($Q0rras,(92%ass zwhitepiwdet.cHPLO Red@deth@DAR 298 min.

primg??:; ngggwﬁ)mr ude material. The crude materi al

was puri

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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silica gel chromatography (5-10% ethyl acetate in

hexanes) to provide conpound 7A (1.08 g, 77% as a

white powder. HPLC Rx: 3.61 min, LCIMS (mz) = 238

(MrH) ". 20 Conpound 7B.

WORKSAFTENI or o- 2- met hyl phenoxy) pyri di n- 2- y| )N BMGH22576

n 131 2 [00154] To a solution of conpound 7A (500 ng,
m‘}i' g 11557'*54(@13—%%&19? Zpﬁﬁﬁ@% aNydn ey =8 Hz,

hy razine (0.529 , reacti on mxture
vval;H), Qa1 =8 H Q)P -pd (L, = HZAiHblﬁ 0OKeL.s/ = ik, 1Hhé-13-3.30

anal yzed by 25 LC /M5, which

sh m?e&_ﬂtkﬁ% 5%}#&1% teacti on was not conplete. Additional
hydrazine -57 WD 2006/ 135795 PCT 52006/ 022576 (0.529
m., 16.8 rnnol) was addegpﬁ.%m];ﬁ reaction m xture
Swas heated at 100C over t he concl usi on of
this pgi3-etiorb2emedlpBeko A0SRy bRY 621271 6dtan-1-yl
reduceg-Kpr essure tow)r owx‘g%g—c(o oﬁ]kg 7SE’5 (%C%mrrg, 130)5@
as a white solid. Hil@4lwiazob[4Halpyridinec/ vs (mz) (r)
250 (MtH)*. ConpoundydC. At' 3¢ (3-Chloro

2- met hyl phenoxy) yr|
ear bohydr azi de [00455

solut i ohept yl

carboxylic acid (89 l) 40 mL 10 of
anhydrous THE were ad (0.693 nL, 6.3 nmmol) and
i sobutyl chloroformate (0.83 nL, 6.3 nmmol) at 0 C
The reaction mxture was stirred at 0OC for 30 mn,

10 an@onipeuné 8Al N'4(3H(3>Chppenimethyipbepuy)pydidim2-yed-

sol utj of c 2.1 mol) in 20 nL
“ﬁ%—‘E’ P‘%dﬁgq%ﬂ%&?'éesﬁfﬂ‘bﬁéy(}ﬁ%dur e was stirred at 0
Cfor 1 h, and the resulting SO|Id fFfMeer ed of f .
The filtrate was concentrat ed u reduced
pressure to provide crude rrate,m al crude materi al
was purified via silf%a geI "ehr dimat ography (5-20%
et hyl acetate i nChexane Wide the title
conmpound (800 ny, 9 whijite powder. HPLC Ft

(I\/tet hod A): 2.98 mn LC/ z) = 374 (M+H) ~. 20
Ie 7 0156% To a solution_ of co ound 7C (
ng 10 sglptio of 4omethayiry b ot acid
|H§ tgr -
vvagg%t [ %’ré at Eés%%%?ﬁ%%g% lcarmd tJr g%ct%% 1%2( #7251

15di CREDrin8 mlpﬁaquxmgﬁmwm@d@ mglvg(o 93178, Sty wed
oV é?og}llé’h‘?ﬁor S N %'(6‘ 90 IIITL]LX_;; g (\ﬁ? gt g gea%ﬁon xz%cgn}rgd 5'6 °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

20 residue was dissolved in ethyl acetate, washed with water, dried over Na;SO4 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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25 this tinme, the resulting white solid was filtered
off, and the filtrate was concentrated under reduced
pressure to provide crude product. Purification by

v?b%o%ﬂs chr omat ogr aphy (0-30% et hyl acetlgttjﬁlslz@mms%
exanes provi ded Exanple 7 as a white powder (63

rrgE I HPLC Rt (Method A): 3.63 mn. LC/I\/IS(niz) =
356"% 6 2006/ 135795 PCT/ US2006/ 022576 (MtH . "H
NVR00158] - 670 & s ddih

7'\/131 (t,T nghsm?lo'fléom dSK(ZiOﬁlg,IG]mnﬁﬂ"ﬁSéﬁe?

(t anbzdrvuwlueqwas agdgaP Q@ (Q]2-757m1=4z3 0 nnnpl) astrs The BBulting

T Y T ——
5] 0 gylglnwgtey i After pH, s 4fjusted madasic [WithN=AJH, p];ermﬁ:lttﬁewiﬁextracted

v (O s Do comiynepieisis g e orer Boxiy and concntrted
netHlmpﬁyknaml@I sm[ca ga,c&}oﬁﬁt@f@h& (zoasdwauﬁraaataté ¢ hexares) F¥Bded

te 14W][00] irred sol ution of
4 ?S&P&lrlt?[sghfk@épé%& G3vé). | HRIHy Bo&@qﬂmea)cﬁ& s dE/MS
Ljygq-M
géﬁ% 1982, 47, oM ﬁg&ﬁg% MY Wt ACRETE

10we rigz, éHbLe7d16MIVM=(D9 H23LHj. 7.08(dB Jmiid Hzﬂﬂiﬂ 6. SSJ(IJJPS’V 5 Hz, 1H),

o T S-St 3Pofs 385 AP 16 {0 ol GelDabBb ./

ng,= 80 Hznéib). ) was added at 0 C. The resulting mxture
was stirred at O Cfor 10 mn followed by 90 mn at RT
before quenched wth water. The reaction m xture was

concentrated under redggaarESsUAND 1ghe 20 residue
was di ssolved in ethyl acetate, washed with water,

150ri ed ov8-(zEhlono-armethylphery)-Es % trisotol4,3-oltyirisin-By

silica h te in
hexan es?ﬁ&lé}‘\}!@ﬂ%&@%ﬁ%ﬁ%ﬁlﬂ} @%\f@g ba 18%/037% %’\Aﬁ enoxy)-
sol i ﬁlyl,ﬁhﬂam[%ﬁ-a%ynd@Z’p@l}Bﬁcyc(om Ploctafy1-yl céthtellidpectively

LC MB (4d z) = (MtH)'. -59 WO 2 6/1359 PC
I US@,OOG% 023%)5&@%8 \é}\@\c}\
Me

[00159] To a suspension of Example 8 (290 mg, 0.73 mmol) in anhydrous acetic
20  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
25  min. LC/MS (m/z) =384 (M+H)". 'H NMR (CDCls): & 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, /= 8.3 Hz, 1H), 6.76 (t, J=7.2
Hz, 1H), 6.30 (d, /= 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,): 5 8.16 (d,/=17.0Hz, 1H), 7.33 (d, J="7.9 Hz, 1H), 7.19
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[00158] To a suspension of conpound SA (420 ng, 1.0
mmol) in 5 nL of anhydrous tol uene was added POC13
(0.275 nmL, 3.0 mmol ) at RT. The resulting solution

was heated at 110 C for 3 hr, cooled to room
WeaPeil®iWr e, then quenched 5 with water. Af tP&A/YSPPO(ARST6
adj usted to basic with NaOH the mxture was extracted

Wi [y -21.5¥,, LY aed, SES4 eRMIN6 Y7 GxY Eaqlsz, W), . 42rﬁuepl= 7.5

over Na2SO4 and concentrated.  Purification y_silica
geliz.dRD o284} épp,rﬁ}l)( 24 6035 2H912- 2@ 8Hd 209 (knes)
provi ded Exanple as a white solid (250 ng, 63%.
HPLC Rt (Met hod A): 3.32 min. LOMS (mz) = 398
(MtH) " . i H NWR (CDC13): EXAMPBLEJL J= 7.0 Hz, 1H),
5701 ( o'+ Prlortgs iy tnedpEalcadplorhmbigihed
6.12 (d, J= 7.5 Hz, fipbicycho[22.1{leptanlt-d), 2.31 (t, J=
8.0 Hz, 6H), 2.27 (, 3H), %:__%6 (t, J =8.0 Hz, 6H).

‘HJ azol o[ 4, 3-a]
d

4-(8-(3-Chl oro-2-nx

pyri di n-3- yl)bicy

4- (8- (3- Chl or o- 2- etk p OXY) -

[1,2,4]triazol o[ 4, 3;a] pyri d| n- 3-yl)bicycl o[ 2. 2, 2] oct an

-1- yI acet ate, repe'ﬂ‘flvely and [00159] To a

suspensi on of Exanple 8 (290 ng, 0.73 mmol) in

anhydrous acetic 20 anhydr| de (1 nm, 10.6 mmol) was

s| GampouniibA- 4B Hr epe-2ydeaanyiRgiding on (0.7 nL, 6.2

mml). The reacti on was heat echvaH, 100 C for 20 hr, and

cooled to RT. It was dilgted with ethyl acetate,

washed with I N NaOH sol uti ony Ned over Na2SO4 and

concentrated. Purification by PeepHPLC gave Exanple 9
10(220 nmy, 619% and Exanple 109 ny, 3%, both as TPA

Sa d016 amla@olﬁtloﬁm&ro(zb&bﬁeﬁyrm}ne @4 §¢, 2'51 i) i in 100 mL

mz) = 384 (MrH) +. i H NWR 7.97
J Oﬁdl@xaln& wag pqjded gmhygrous fydraginey(35. 4IIEL li HHHPD?SR& hs—
8. t?éaftﬁn n}xg'?u% %ﬁ%a{ed at n]:ﬂu)gfo% 115% th!:rwooleﬁ tg ﬁT( tAzftelJmoZt of the

IH),
6 I—&qlv@l Qﬁe(rsmo@ldl)updq r@ﬁcéd pres];ﬁre, fhe ges;dzle v&@q;-ghlut@(mﬂp ¢thyl

10 ﬁ;‘_a' S, Wa eﬁ%( b "’l@e:d ogergz ng ("Cf‘,n&%rl\é%t @%EE?Reiﬁ?%ﬁzauonin

7 3Byl(adetatd 3@ hdAaneslddye cofapblind 60A YI0.2£ 0474} 367 98id. LC/MS (m/z)
PCTI US20061022576 (t, J= 7.9 Hz, 111), 7.03 (d, J=
8. I8 MIHy. 6.87 (t, J= 7.0 Hz, 111), 6.42 (d, J= 7.5
Hz, 111), 2.29-2.35 (m 61), 2.24 (s, 31-1), 2.18-2.22
(m 6H), 2.00 (s, 311).

Compound 11B. N‘-(3-Bromopyr1dm-2-yl)-4—methoxyb1cyclo[2 2.11heptane-1-

gl tr

20 carbohydrazide
OMe

[00161] To a stirred solution of 4-methoxybicyclof2.2.1]heptane-1-carboxylic acid
(4.7 g, 27.6 mmol; see Adcock, Abeywickrema and Kok, J. Org. Chen. 1984, 49,
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EXAMPLE 11 5 4-(8-(2-Chl oro-5-nethyl phenoxy)-[1, 2, 4]
triazolo[4, 3-a]pyridin-3- yl)bicyclo(2.2.1] heptan-1-ol
Me Conmpound 11A. 3-Brono-2-hydrazi nyl pyridi ne NHNH2

4901601 To a sol ution of 2-chloro-3-h fobf76
‘?182?06?3\55 g, 75.1 mol) in 100 nL of di oxane vvas a 3

an %gl}gﬁs %%am ne (35.4 nl, 1127 n_ammol) at RT. The
7dn° A% PURE taetingeoss dEEavers added NMI (3§30l 32 amol) and
c oakethtyl ehlBbforbie®d.3 S B2 8fmh 8§ at 5!, Wﬁﬁkﬁ\éﬁéﬁwsﬁ %HH&EQ 0°C

under reduced pressure, the residue was ute
et H9T 30mins ghen serapound 3 ha d5.digt 27 Tueatmel), wasraidéadl ab 0 8€. The resulting

Na 2 fre @Q%stﬁx%@ GRS AL %j mnBFo?l[)erd gl)i% h}'z%%ggbe&ore @‘ft%’}peés

acetate an exanes gave Con‘pound
5a swﬂtcbrd The @3ctiod m)(ture:\iz%co(lbéhhl}lfed mmauwi phdsBure. The residue

2- t hoxypi eycl o[ 2. 2. 1] hept
ane qg%sfg g"ﬁﬁﬁﬁ% %ﬁq’ S]I?ed Wlﬁewat ‘i{"&df)@er Nap§Qeand ¢
r Gbicentrated. Oﬂﬂ'ﬁ'fblltlo-ﬁ%y%ﬂﬁ:ﬁ' lrcﬂﬁblﬁa%lgﬁﬁh? 010-5 O% ethyl acetate in

carboxylic acid

Ah?rrethexybl clo[2.2 R]Oaéeptane
Xafies)py mpowel @el@-yemgfqmdlé (R0 antf YRoKIPLC R

135795
PCT(ﬁUSZOO /022576 ﬂgg'gmhgg?) of anhydrous
10THE were added NVM (3.6 nilL, 32 7 rmol) and i sobutyl

chl eaction
\/vas.é)sm?‘lI rre (sé;r %FE%chcho #{ZQH}FB ]g'yé'lA (5.2
g, [2,24Ttrmaﬂbb4,3mpyﬁdﬁed at 0 T. The resulting nixture
was stirred at 0 C for 30 nfoIIovved by 5 hr at RT

bef ore quenched wt h 5 eaction m xture was
concentrated under The resi due was
di ssol ved in ethyl acet |at e) vvas Mewat er, dried

over Na2904 and concen ed. Puri f| catl on by silica

el [ ogr aph 10 50% et hyl acetate in
g [O&IIEZ]OWHEO c%mpgm%/dl B (700 rrfg,Z 1¥nmol)m14mLof anhydrous o,0,0-

15  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

20  Na;SO4 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 (mv/z) = 323 (M+H)".

Compound 11D. 4-(8-Bromo-{1,2,4]triazolo[4,3-a]pyridin-3-
25  yDbicyclo[2.2.1]heptan-1-ol

N—N
Br l \
I N%@\OH
_
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hexanes) provided conpound 11B as pal e-yel | ow f oam
solid (7.0 g, 7599. HPLC Rt (Method A): 1.25 mn.
L MS (mMz) = 340 (MtH) 1. 10 Conpound 11C.

S- Brono- 3- (4- net hoxybl cycl o[ 2. 2. 1] heptan-1-yl ) -

WQ 2643515 azot o [4, 3-a] pyridine \-.~f "~~3ARCI/(QEEEI2T6

5

To conpound 111$% (700 ng, 2.1 mmol) in 14 nL of
an s i t Gl 1 ako
hysieop @ngna%dlﬁc’e (5!82.@%5@ 354G wgérs_lé\%%sa’v@&mh % HBr

acetatic aci é munol ) 1 e reaction
wa SqER $abion (8 mLy 74,7 mineal)s iellpaved by eddition Efapatis anhydride (3.4

Opt iy . 1 St.I | for
3070 28 Bhql IR RN RERCA Lt HERA Pl B R

i n chitentrajerbunddihreduced pieksare. rft whsudiktedwethestioyd adxtae dvashied with
co trated under reduced pressure. he. resi due, was

i dSaNRrE dere |°V%f§‘gft2§§é‘:‘fpdv€8§ﬁél8a‘iﬁﬁl-t ﬁ“fiﬁ&lafr\%l’cﬁx silica gel
WalcBlomatbigt8By 006, ofi)] MRS 8 ehehanyl & 1B bEate) provided
Purification by silica gel chromatography (20- 8p0% ]

ot KYPPOTRE AR5 MEHBARE B hitp ralidi FEACIbIRMsed ALTICSSmin
ming‘(Mﬂ:(S%SZMQE%%%- BPLC Rt (Method A): 2.07

m n. =

LC'MS"(mz) = 323 (M+H) ". Conpound 11D.
4-(8-Brono-[1,2,4]triazol o[ 4, 3-al pyridin-3- 25

yl)hic [2.2. 1] heptan-1-01 62 WD 2006/ 135795
10), eRefeh

/022576 [00163] Comnpound 11C (500.0 ng,
1. 60164 | JTowesslusion vt gonthoasdl ME (50 g, 4347 Hints]) inRkbiRRsE DMF
sol(%leﬁg (8 ni,.70.7 mrol ), followed by addition of
ac &9 Bl fsgradderk-chion-S-pethylpbenahme, HiA? mmgl padanhygrgus
he @s 21O Aowhid(165 g O.A%m!ihol C a9k 8hchish s caBltd outI in a microwave

concentrated under reduced pressure. It was dilute
wi fegcler dynrys Optimizer, Porsenad Ehernistry, BiothgaNat080 *wefort.4 br.

R T

e phadar|(1 39 meg tods maoch wateedddpd, and the deacti@mpasing afliIRD3C for
(445 " 93% as white solid. HPLC Rt (Met hod . 1.5
i ﬁ@tﬂ%éf%ﬁwsm R FAs filuted v pestate, gup i
To NAOED hvdtek, ie@bves MEND REd ddrldekiBRodPuriBed34 by PRIpHPLO
anhydr ous DM- wer e added

0.5 nlL
2- BHvisted sxaple hé%\ﬁ@ﬁ@%ﬁ‘é 69 gy 6600) a9 TRAvstll. HREC R (Method A):

202NBYALAHS ¢ D +H)E 5% TR gc\-/g@léﬁ%‘%'.sh-(dﬂlﬁlz Hz, 1H),

25

reaction was carried out i'n a mcr
7.36 (d, J="7.7 Hz, 1H), 7.06 (s, 1H), 7.05 (d, = 8.8 Hz, 1H), 6.75 (t, J=7.2 Hz,

1H), 6.30 (d, J= 7.2 Hz, 1H), 2.28-2.40 (m, 2H), 2.33 (s, 3H), 2.23 (5, 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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reactor (Enrys Optim zer,
at 180 C for 3.4 hr.
2- chl or o- 5- et hyl phenol

WO RN19Hes Cs2CB  powder (159 ny,

(69 ny,

Per sonal
15 Addi ti onal

Chem stry,

0.49 nmol) and

Bi ot age)

0. 49 mmol )ponars2006/022576

added, and the reaction was run at 180 C for another
3 hr. The reaction m xture L Iuted W th ethyl
acetate, washed with IN Na dri ed over MgSO™4
and compaaptrjat ed. Rtfuéniré catTon mcﬂ&gﬁp;bﬁm:n DHEDNG o §(%)
exanpl e 121 gs 1d (3) Ny, 66%2 as THA salds.
HPLC [Rt ( Metlho .9 in. L.OM (mz) = 370
(MtH)[}. "H N 3 ) 41(d, J=7.2 Hz,| 1H),
7.36 |(d, J=|7 1H-N 7.06 (s, 1H), 7.05|(d, J= 8.8
Hz, 1tDE 67175 —""Hz HH—6:-30 (d,—JeJ,L
e, 1H) 2 25 ) H) 33 (s, By 223 (&7
2H) , 2.12-2. N .03 (in, 4H).| 25
EXAMALES 12 [0 5] arrpl es 12 to 183 in Table
1 werle S—y!“.t!‘ according tg the procedyres
descrli béd i Exanpl e 1, [the sé®enes, [or by
ot her| sim | ar h to one skilled]|in the
art, (with otlh appr o eagents. -63 W&
2006i|f 35795 [P 006/ 022576 TABLE 1 Exai nofle
Stnigtuxe 1 L(M4 '*+111 If'L3egnity (%9 18 392
96 qf ~, ! 0-- - - ---- 13 d \ |408 95 44
14 Itjls a 76 03 390 98 H a|l
16 390 98
17 374 98
18 Cl & 391 98
O
i - x'}”"g
| N—
19 = 376 98
&) r N
cl 7
20 ci = 362 95
[\
oY N
cl Pz
21 Q,\Cl/ I\ —~ 393 98
Pa
cl N—N
22 o, ,0 \ 453 95
ol &
23 ol 406 97
I\
S N
Cl | z




AN "7 .~ .. ? 374 98 ~f~yS'\ Pd 3 ---- -
---------- - mememe--------- --- 39f 98 fS3 ~11
------------------------------ > -----.,.. 19
3711 20 362 95 21 393 98 22$caf 453 95 \ ~3 23
WQPOOHDBTSN-N 64 WO 2906/ 135795 PCT/ US2008CHA320pe022576
Exa le Structure LUWM Mass (MtHL HPLC T) ty fo} 24 r w

N_, X TRt AR -LLcr/Mmasg(mszmMua&(«y)
9 Lk.[T=247 @] 370998 281 11 3%39 97 ~ g%

~tV~~r: 095;% N 404 97 --ncommman--
& o |
25 CH, 350 95
i\
“
Hy P
c i 407 98
;}\
2048
cl Z
27 | 376 98
I
Cl 7
28 qa ﬂ&\ 439 97
\
29 al 390 95
L -y
I N
cl 2
30 a . 404 97
I\
Cl
# o,
31 439 95
32 ¥ 445 08
(;I; !iLw CH,
cl | - CH
HC
33 @ 444 95
L0
1 I = F
= ¢ 444 98
Q" 1 }O‘{F
o] =
35 340 84.9
G-
N
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......... --- 43995 32 ....., ~H? 445 98 ~
tti~P-ANO _ -------oooo--- 33 u 444 95 C -0 Kt P 34
444 98 35 rti 340 84.9 -65 WD 2006/ 135795 PC

v@gg@gﬂg@;@zzsm Exam |l c StrvcWe LG MS Masspddés¥oshi2ste
HPLC purity (% 36 358 959 not: ~, r 37 356---- -

|yt ¥ ! ~1 -39/ v’ —n
L Example"|” 5 Smmre Qa ﬁﬁs; Mg ass (M+H) | HPLEC purtn (%)
XL - U T = F - ) r—oroeT—

424
e,a 42 386 97. 1,r 358 95.9
WQ
N
L/
37 356 87.0
G-
%
38 a 390 98.1
-

39 o 424 100.0
-0
o}
he.
40 336 100.0
He
41 q' 364 100.0
e
| ’ %‘
- cH,

42 356 97.6
C )“‘-o - N

\_~
43 >(®\ 390 100.0
S O
44 : 340 87.9
O
N
\_/
45 u\Q 356 94.4
s
O
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43 390 100.0 f3 340 879 LSt , 45 C ~7 356 94.4 -66
WD 2006/ 135795 PCT/ US2006/ 022576 (~a Examle '
Siructura LCAMS Mass MFH)HPLC puri  Cr n z 370 59.1
46 t''Q If.lk----? 47 390 100....... 0-.--.... 48 372
V80 286/135%95373-1 82.3 4r j..-5----- ---W.  FCTABR006/022576
1000Cc‘f|t ~ 1 751 406 100.0 52 373 89.5 -
- Ex'amﬁ,lé == 93" suucm?d‘* TOU. T LCPAS MR (19 - | UHPLT pusity (36)
97. aa! vb‘Z‘UU’G/ 155 95 PClfgl 2006107225y 6
" Exdanpl e, ct > Mass U. FLC gurity (%
S 6 0 S 13
47 390 100.0
E’LQ “r\rQ
N
W
48 g&% 372 80.5
49 @ 373 82.3
50 CH, 370 100.0
e O
Cl
e
51 406 100.0
S -0
e %
52 373 89.5
53 Cl 374 100.0
-0
F
he
54 360 89.0
f‘“rN
N\ I 0’@
55 g 378 97.8
<
ulae
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57 394 100.0 Ny, 58 r A 428 100.0 Nom. cr~s 462
300.0 yr ~r E6a""4 ! #23 -6.r 61 390 100.0 v~0
Se- - sio- - --- 62\ 428 96.4 11...... —~t f -
--------------- 6 34 aa.0i n4:.~ 1 -
WO 2006/13579 PCT/USZO() /022576
--------- l..---- 64 402 100.0 55 F 388 100.0 e
r6, Cpr—t—= - 65 \\0 2006/ 135795
PCTI L@@u LGS Mass QVEAEDY P IiGpusty ()
(M1} H LC \3 8 97. i S o3 - --1000. .
67 ~'[ t 394 r -- 68.. ---]- 390
100. @ '\(‘ ; ;ii)
57 394 100.0
58 428 100.0
59 462 100.0
60 428 96.7
61 390 100.0
62 428 96.4
63 i 374 100.0
4
H3
64 i 402 100.0
/N HE
@/\ ?’CH&
W™ J o
H3
65 - 388 100.0
v 'N HC
O
H,C
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b e e - 69 . Z 428 100.0 -~1t? 1

70 378 100.0 4 fr er TJ‘~:‘E~ -------------- r
tt 3941000 R T 7 2 408 97.4 of I~

- #t~ 73 [ 390 100.0 rEh~l. , r. f 33
VYQ _2Q0_6/_1315_725 ____________ 74 428 100.0 d ~ 4 PCTEUS3604/022576
100. <t [ ~ ~ ---------- - - ---- - - --- 76 410

" ' _Bx@epld -_- Stroture - - - - - 1 -LC/M©Mass WOHR ( OBPLERoritd35)

41+11) HPLC|ur 77 410 93.7 r ~~ 1t 7R L 361

IR

PCT1U82606/ ()22576 @3{ |l e Sfm<w uzarsLCl Vb [Mass 972
|

67 2 394 100.0
@%’“’! a
Ay
68 il 390 100.0
e
Dy
69 2 428 100.0
F_F
WSS
70 7 378 100.0

71 Q 394 100.0
@_&J\, O@\
: & ;

72 2 408 97.4
NS
N— o
cl
73 390 100.0
)
Oh
o CH,
74 7 428 100.0

75 @_(N\ 374 100.0
77
O,,crg
J/ ©

76 410 100.0




~~r e i\4+ J, ~r ~~ _?s 412 100.0 '3 ~ D3 ri 80 412
100.0 ------mmmme e - - --- 81 412 100.0
rrrar '~ 1,t w 12 12 00.0 ,z nl 412 100.0 ff 4
W04 2600Q35560. 0 z ~a 0-E~G ES 444 7.00.0 [y peYiushbos/022576
,4tiy & 411 100 0 yL Frr -70 WD 2006/ 135795

PCT/ . e t-e—- SR s —tW
HPLC Jxample || ) o Steture 44 o 1né LK %MaSS(NH-fm C purity (%) .
" ..w“7§ Slae?N - T a0 7 | T 937
n S'364 (9 N
OO
78 361 93.2

79 412 100.0
v “IN

80 @_( 412 100.0
N
¢

81 412 100.0
N'\.
&
\_/ O’iz%

82 @(&. 412 100.0
)
f =
. [0} o
N

4
83 " 412 100.0
M
o s
N
84 7 \ 408 100.0
@Q\‘ Cl
k,k N2 ]
S

85 Q\‘ £ 444 100.0
-+
@{\ L, o}
86 @{N\ 411 100.0
¢
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89 345 96 90 344 96 91 399 97 92 c\ 1} 435 97 |

Cyr

, ~—~1 ~~11 E -- ----- 93 386 98
94 359 96 95 h1l '
98 97 M 378 98 98i 386 96 cry
WD 20071359 2006/ 135795 PC i

372 ~ 95

~~ " r'N}
us2006/ 022576 ERETAUS2086/422576

Cr:

nr - -_
96 p{ 418
~3 9 E

SKUOL~.rr~. j LCIMS Mass 41WL. i} HPLC pants fl) 99
341 BP0 — Sl i S Mass (MGTD, 1 BPL v (%
T Rl I
SR | . oA (- po--f-- rFJ4 103y ~+TAL
350 P9 vjl,c (L) 1
Cl
88 Hy - 364 98
R/\@\a%m
=
89 H = 345 96
ol o 1,}\ 7\
| L/O
90 y 344 96
cu\é/o [ %
N (o}
l =
91 , Q 399 97
i cH
“éﬁ ’«%
I =
92 435 97
x fCH
93 \(E 386 98
94 359 96
P
N
ﬁj SR Vi
95 4 " 372 95
Cl O )
N
96 a 418 98
(o] N
97 % &N 378 98
98 386 96
CH,
oY
I N
=
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4 10 r: 358 94 105 370 99 OV 106 336 99 - - ----

------------------------------------ 107 it 350 98

\118%006/1357% e 370 95 109 370 99 yr ----pCr/OS2006/022576
------ 110 340 96 111 cg u 336 96 -72 WO

2006/ 135795 PCTIUS2006/ 022576 Fxamle Structure 1N
W$AME&MMCnﬂMW(%1Lw%ﬂmﬂwm1mmmww

nn.v 1356997 t|1 }H-- 114 24 400 96 11%

396 95 %l > --n-ﬂ 396|97 117~~ 374 95 -
13 l 38 097 et A 119 378 97 120 1

cs 4( % %9

350
Q [ Y
feasats

HE 7

101 \ 370 99
Cl Q
U o

102 ﬁi‘j 322 96

103 6§ i 350 99
104 358 94
L -
105 l,-"*\' 370 99
a o N>ﬂ€3}_m
l/
106 N\ 336 929
0. | N i
o :
107 CH, 7-\ 350 98
0
| ] o
Z
108 \ 370 95
Q.
| ™
Hy
109 7—-\ 370 99
o
] ™
Z
110 F A
2 i\ 340 96
| N OH
¥
111 Hy R 336 96
0
! N OH
P
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yZ ----- 121 __-. 4 446 95 11 ~~ ;r t- s 11-d ---d
-73 WD 20061135795 PCT1 US2006/' 022576 Exarrpl e
St ntcfaure Low ivlass ' 1+T-Bi HILC Yxsi'h c% 122 H

40 5 3sc Pert. t it x-ri 123 447 95 J 1'
‘§96° éﬁg%s ~h\ ~i 1 k~V r (, 125 404 Pfddlsi%"’&%%
390 s e 384 90 128 384 47 ,: 75.
F WU 7Exarm 97 _ [ LEDVS MY Q1Y | HRE paaRs)
95 1.3211[2 fY CI~ g 404 98
356 97

113 ]
0.
|
114 @“ ! 400 96
o asy

115 Gl 396 95
o B
JORS
cl =

116 Ci 396 97
Cl. 0 "\
SRS

/ »
117 G 377 95
Hy \
= I N
= =
118 ¢ - 380 97
? ) ,%fj
| N
=

119 cl 378 97
H —
I Z
120 ¢ 408 97
_CH, _
oo MY
|
121 J(F < 446 . 95
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fV T 133 r 384 95 z~ Itt 1 Y31 t ~~ 74 WO
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1. A conpound of forrmula (1) Nf

enant

prodrugs thereof wherein:

i oners,

di astereoners, s

Wis aryl,

ol vates, salts

| dR6 ff 1~2g

or

cycl oal kyl ,

webeusassyd or heterocyclyl, all of which mayRerus2006/022576
optlonally substltuted with Rl, Rla, Rib, RI0 and R d;
R1, Rt Ri-d—ar-e—irRdependeni-ty—hydogen
hal og c%mme t i NP y C4)
-saNrReRla, |- s 0\@% NRzSO2R8, - NR2OO2F8,
al kylf, hal oal k cy¥l cal tlkoxy, aryl opy,
al kenyl , hal oal Y, | kyl thi o, arylthio,
aryl sul fmnyl], aldcyl N0, chaM Moal Kyhgs arytamno,g;
het efoaryl am p fN)hgééﬁpalyl or heterogyclyl,
wherein the|ar het % fior heterocycclyl may be
opti ona'”}Gy stbstituted—w-t hm,m R7a; Dm,_anr R70, 15
or alternatjvely any tmo Rja, R R0 and R% can
be taken togethe a fused aryl, heteroaryl,
het efocycly Pf eterocyclyl ring; Lis a
bond, O, S I, cycloal kryl, INR5,
CRz] R2a ““”“““”bRZ,, SEPNRR—OCR2R2a;
AR EST A RObRRGCRZRIAO,  N( ) CROR7a,
CR2R2aN( R5) CR2ZR2aSO, CR2R2. SQ2,
SOCR2R2a, S(O2 OCR2bR2G,
CR2R2aSCR2b. Pc, SOPNRPCR2aR2Db
COCRRR2H® @ Pb, CRZR2aCR2HhR2CSS7
CRZRZaCRZbR P0S02, provided that L
is npt a bo R2, Rea, R2b and R2,,
are {ndepen ogen, al kyl or
hanA!!QV!' 2 ny two R2 Pa, R2Db
and R2- be taken togethér Lo whith 25 the abdbm
t hey|are at ch- ycl oal kyl , hal pgen
substituted ~r terocyclyl ring; R3, R3a
and Rib are |nn Iy drogen, hal ogen| -OH, -CN,
- NO2 CORR2 5 - SA2NR2R2a, - SORPa.
; SOZRZal,S(Y-w_ alkyl3? 79 0 7
2006/ 135795 006/ hal oal kyl , tycl oal kyl
al koky arvlox nyl ., ha oalkoxv, al kyl 1 hi o,
aryl t hilg! y fo, yllanzi nato4 ami noal kyl 97
aryl am no, heif%ya Oaryl, het er oary| or

182 368 97

cl C\d\}@
I T 1
183 N—N 336 98
SRsATes
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heterocyclyl, wherein the aryl, heteroaryl or
heterocyclyl may be optionally substituted wth R7,
R7a, R7b, and R7,; 5 R4 is bicyclo[2,2,2]octyl or
bi cyclo[ 2,2, 1]jheptyl, both of which may be
‘BB@K H37P3 substituted with one or more subsRGHVRpRE422576
sel ected from hal ogen, -OH, -0OR6, -SR6, -0OCOR6, -CN,
- NRYEAROIS ENRBHEDRS: - COR6, - CO2R6, - CO2H,
- OCONR2R2a, - CONR2R2a, - NR5CO2R6, - SO2R6, al kyl,
al koxy, aryl, amno, heterocyclyl or heteroaryl,
wher ei nit he al I het eroaryl or
het er oc;}cl yl p‘lcg h%@lﬁbég?ac?&ulaaqgl |y substituted with R7,
R7a, R7b, and R70; or Ra is cyehgaligyl, other than
bi cycl o[ 2, 2, 2] oetyl or bicycl 2 2, |]heptyl, which
may be optionally substituted Wi tih-®ae or nore
substituents sel ected 0 , -OH, -OR6, -SR6,
- OCOR6, -CN, -NR5COR. 6i -NR5S rR.CORE, - CO2RG,
-CO2H, - OCONR2R2a, - CONR2R2a, RNRS&)ZRG - 502126,
al kyl, al koxy, aryl, am no, 15 heterocyclyl or
5heteroaryl wherein the al kyI(I)aI koxy, aryl,

e\ SEARS LSS ELONER sl o RIS i
het er ocye¢isyaryl, apbloaikyliraterbaybgtherroldlyl, siUbSihithihegbaM t h
g TR BT D

C@ R6, Ri ,sz iR, RIS e mdeﬁ‘éﬂﬂa%%dro uRRCZR0.0BACN,
- S02R6, al kyl, al koxy’r%’%ﬂ%k@d am no, heteroc clyl or

10h e rHPaafPpR s ONB 2R st , ~SORbd, %Rz ANRASORs, -
het\gg,ee), i), i1, Heﬁéa‘iﬁﬁ R%Xlkyl@goﬂgafgﬁkg% a }%/har_]a%a]kogy,

substitut&d w th w'th
eaekkybbioiarylthie erylsuifonyl cdigéardient dnyindwidd, agéamina) Heyergarylamino,

S SR B oo Sl bz S e Rrosi G Fretst way be
| ndptiente nitsyitut kyith R CRE| RA| 4dlR7;aryl or het er oar yI
all of whi.ch g\%ge opt|onaIIFg substituted with w

15 R7, R7a™f EFIéFBlatl 0 Ry RiasFpn Ih;rgn ]ﬁ@lgan %tgkq:ytoget}zﬂ to form
eagfuRe 6@1 Ih@iéﬁﬁryl %f%rdcpaau‘rﬁrg]d&@f,&yhéa&bgﬂ hﬁgv'

hal oal k oxy yl al |yl

aryl al ktl%&‘?onda@kférﬁﬂ SOawék@al, pxo}Qalkyl NRsl G’B-hRQy|@2R@aﬂRabR2c,
ﬁ)e/\t% er oariﬁ %a ﬁg/tk%R%ar ?38"5(99#1%(?@%20% a%?’,ﬁ(%)c&&a’

heC&zBaNf(Ral KBoRoa, GRYRASVERRYISO, GRERNSOHBOCR,R,, SO2CR R,
k hi 0, y ry | kyl am_do,
203 KRRy BeRG: RS CRIRy e R S0aRe ol
- 8@0@2ng SRLRHTOH cBﬁﬁsbﬁ%QQb@ CR2RRER R 2.8, CRoR2:.CR2R 2SO0,
CR2R2,CR2R2:80;, provided that L is not a bond when W is phenyl;
R2, Ras, Rap and Ry, are independently hydrogen, halogen, alkyl or haloalkyl;

or alternatively any two Ra, Raa, Rab, and Ry, can be taken together to which
25  the atom they are attached to form a cycloalkyl, halogen substituted cycloalkyl or
heterocyclyl ring;
R3, Rsa and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,,
-CO2R 23, -CONR2R3;, -SO2NR3R 35, -SORpa, ~SO2R 25, -NR2SO5R6, -NR,CO,Rs, alkyl,
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2. The conmpound of claim1l, wherein: Wis aryl,
cycl oal kyl or heteroaryl, all of which may be
optionally substituted with RI, Ra, Rib, Ric and

j o ofia, Rib, Ric and Rid are i ndependestp2006/022576
\%g?oggesrz hal ogen, -OH, -CN, S N021 - CO2R2a,

- CONR2R2a, - S2NR2R2a, - SOR2a, - S02R2a, - NR2S02Rb4
r\mmmcyclaalkyu alkorey) @ralowlalke@xlchwlkew, alkgyltiigygrylthio,

%rlyfé ?ﬁ?n h&%yf’%&rﬁ no: o% nggci’ é%@%@w@m%fﬁbﬁmm or

h eh&érﬁegfcl&l avhiendgn thearyy,|hetelvatyé pobatsrbeyolyl may be opiposlip spbstituted

wher ein ar het eroaryl or heterocyclyl may be

op¥itBRa 'igiyve%wé@ﬁeut ed with R7, R7a, R7b, and R7c; 10
sLis a RO 610y&o[2$.,2]§.@]1 oSQﬁyclN@&,l]mmh of which may be

CR2R2aCR2bR2¢, OCR2R2a,. CR2R2aQ,. S
cmﬂmély S&X%F@RQ aﬂthsezemm aubsmﬁzé Cﬁe%ogen, -OH,

M%%WWWN@%NOM%@R@ bcoss,

nd R2c are mdependently
hy dPOONR,RHaaICOIER2:aNRECOoRs, HEPRal 4kl alkory, argbaamiaeyd

e o B el hO AR o B Rt bbrocyel

10 - SeRiRBa optioNEBRIBREnted WRE BCPHRG, R7a.l aligt Ryc; oth aI oal kyl ,

o o e cuB Bl B P e B R e, i

ampoak lsiddlonaﬂy wbétmﬂa@ wn!ﬁ%h@ Bi0Bbx | sabBtifents aéwdted from halogen,
het ef oar or heteroc wherei n the aryl
Lq»ﬁ ks

ot GHoAIA B, a0 ¢@§m DRR 5 nQPBy -COzRg, -COMH,
sub : 7 n
bi c@%f’%ﬁﬁ ﬁwl@z %ﬁlﬁzgﬁcﬁoﬁ he ? | %ﬂg?h of

15whibeteroepstylive hetgpanyb m&bﬂeyl theikyli 4119@@daxw, hﬁer@myl @rhetepcyclyl

substi.tue S sel ect e OR6, - SRe,

> cose OBty RpSER v R RE R i Rt _ oo,

- CO2H, Rz OTENRRAAA, whicOMRY B2 eptionalNRuGERREd witlORd6r, more
al kyl , al koxy, aryl, amnog t erqQcy 0
hetS@?SBEW‘iS st e9m, hflﬂ%enm%rgﬁa Bs '&ﬁkﬂ N, -NRsCORs,

het RRO&H -@bR'Ee-TCQTZRQYGka @@MR&? cmngLmscozRG,
substltuted W th 7b, and R7,; or R4

is
20cy cBQRskglkyl, dkarery arylh @mmm lz%@qyflzl or hz]eﬁf@th wherein the alkyl,

S u%h{%'x? a?}léae?m%%ﬁ%ﬁ%&%rpc% |dt%gl(le nt&g’gtgg‘?%g?%g“h Ry,
fr iy, Rad, egéRys; - OH, - OR, -SR6 " 000RG, - N, - NRSCORS,

T M T

amlﬁlball@pdﬂmgﬁt@éxgl stbzmzmgdnes@a&ayl wher ei n the
al kyl, al koxy

, het eroar eterocycl be
250pt i onalﬂwat%Pbé’F?"t"{?P%eleqeﬁe ntwl&’ Rog2 ]Qéltln%"\{'t?f&lg% L

all of which may be optionally substituted with with Ry, R7s, R7, and Ry; and

R, 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,

30 heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio,
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.
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-81 WO 2006/ 135795 PCT/ UJS2006/ 022576 R4 is

het erocyclyl, which may be optionally substituted with
one or nore substituents sel ected from hal ogen, -OH,
-OR6, -SR6, -OCOR6, -CN, -NR5COR6, -NR5SO2R6, - CORE,
WETRRES79SCO2H, - OCONR2R2a, - CONR2R2a, - NR6CORZREIS2006/022576
- SO2R6, al kyl, al koxy, aryl, am no, heterocyclyl or

het er oaayl Mee;oﬁi euﬂmcﬁkml whetedl koxy, aryl,
het er oa&%/ or heter ocyclyl may be optional ly
B

substit Aryhi cyplogiyl oRReteroarplyall gif whidl may s optiqnaBuefpstituted

o igg?ﬁendently hydr ogen, al kyl,
(:ygii kyfaiRlé’t’ry]F, % oal kyl, CORPa or COR2R2a; R6i at
e ach ocBymRigRGe R adiRigdap maﬁpmﬂhmlyaiyal;ogen, bylopemat Gy, -CN,

%]g??’t Ga%bﬁwﬁah—%ﬁ%f-s% %{Fg& QRS onal ly

R7 aNR TR ameyl Réoalksi c@?&ﬂky@ QiKY %Pgﬂ@xy, ﬁ'lk%yl haloalkoxy,

|ndependent hal o

al kaﬁlmk hal oaI oxy, aryl,
ar glkailio, aaﬂimcauawlsuifamsh Wlnoma@ln s agsigming, hetopsprylamino,
g?’nﬁtygf’}{e{_&g_'afyl of é%ér@ty p{ vﬁ‘l, ac;}]le %}Sff{: IRk lsjf %%éférgé(ﬁélyl may be

_ I oX let er odr
hepph@atlysmymtedm@rbakw Bdv] aaIRc;het er oar yl al koxy,

aryl o l. kyl i | I i,
105 z I oggx y%/{’d ?éy?’a&lé] :§g),2’ Iﬁ{% g%g%a‘{%ﬁﬁl%%ecﬁl‘h SO2NR2, OCRzR 2,
ar YJI‘ER&DOB?RﬁTﬂ '@Rﬂl{zaBK\AﬁOCRma,@\%ZCRER&L CleaaaOﬁlﬁblllzr(, |
co 0 cl ajm erein is_ar oa or
g ReRgs PR pr R ey i B Rakaick R CRr A0t e
VV' th Rl R, R,8 Ry R FE irfRPeddbstly 18rdgen, haogen Eﬂk%_clarlﬁhﬁalkyl

and Rid are |ndependently hydr 6gen, hal ogén,

NO2, - CReRbasnd Repnrimizaende m& ha]-OBQIRZQHs -@@N@a

al k ha [pal
550 S LRI schURLERL ik A0 Am 0O coun o
al kyloalkyncycloakkyl, aliakk yfy,lomr; alkaayl, ma],oalke;t)e alkaltlyb aunylthin,

iy %lg?'%lgfe t r%%}‘g%ﬂg@%ﬁ{}’? %&%}‘}QBQ @}E(igag}lngl{r{]c)earylaﬂé{emaryl or

S u hsﬁetobyﬂlﬁﬁwMérélh tHe/arylRicterode}1/d? he@fycl A mdy iz, optionally ubstituted
bond, 0, S SO S22, NR2, CR2R2a, CR2R2aCR2bR2c,

(EP??% e d{k:SCRZRZa CR2R2, S, CR2R2a(ER2bRZC
oCRZR2a$S 12,558 E RBRE&ER
2 R2, R2a ﬁl‘%g%%gnd Reaagroe? | ndepené]ehg%?l?%?r?gg%%%?
h alontgynlly subgitutedywithaong ot topte subguarss selRetad fnuh IRBIgemr€H,
| ndgReNERNtH¥ORY IERISIR K LG s 0 8 cof-co¥2:co,u,

-OCONRzRQ_a, -CONRsza, —NR5C02R6, -SOst, a]kyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl

25  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,
-OH, -ORg, -SR¢, -OCORg, -CN, -NRsCORg, -NR5SO2R¢, -CORg, -CO,Rs, -CO,H,
-OCONR3Ry,, -CONR3R2,, -NR5CO2Rs, -SO2Rs, alkyl, alkoxy, aryl, amino,
30  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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- CO2R2a, -CONR2R2a, - SO2NR2R2a, - SOR2a, - SO2R2a,
al kyl, hal oal kyl, cycloallcyl, alkoxy, aryl oxy,
hal oal koxy, al kylthio, arylthio, arylsulfonyl,
al kyl am_no, aniinoal kyl, -82 WD 2006/ 135795
&%/ 022576 ar yl am no, heteroaryl am n%C,T"*&??/qw,OZZS%
heteroaryl or heterocyclyl, wherein the aryl,

het er oaRyls haferdn‘,@ﬂ?lt whigh inaly bereptimaldpiubstitadedl with one or more
substituted w R7., R-1 a R

bi SYRstipieats ﬁelzﬁt%fﬂﬁr helpessy Q- 5&» 39\@ %HQBP’;/ FNS PR s
whi N’RSSWQ ecomt iconal l-gosy b@UdNKzRga MONR{R}? -NRsC!(BR@

substituents sel ected from hal ogen, - OH,

” SRBO-RcHlicgalaxgneryL, @i, hetersaFigl or s Wmﬂmﬂcyl
“heter oCyC yl-feé%?l?ﬁeC)tr gértgrélr:y S@H\%ger & t%x 8“2 Ky “}Wlth Ry, R7a,

al IFoagyll,ldB,vcyl het eroaryl or heterocyclyl may be

optionally stituted. w

o 1 o aRites S S bgh s thdeRerdfaen oot Syt BRoARAR arst
bi wmhm&QCERladrIGMRyat which 10 may be optl onal |y
substi t ut ed W|th one or .npre substjtuents sel ected

fr om haRedéach OCQHIFenced%n depegdgntly abesbrgycloalisy, ary teroaryl,
10- CQ# %@whicﬂ@x?di‘abe o Easitute STNRAREAR ,, R7a,5ﬁ%F\’§md 18l; o

al koxy, |, am no, heterocyclyl or heteroar

wher ei nRt7 a,éwwd R7ca4tl@@9t5pccla‘rqape atedndaperdepily 0, alkyl,

he‘iﬁfo% Lﬁébx 17*3{‘31109(31t Afg&%‘ iR a&*l %1‘8{9{) ‘Q’lk%%ﬁ %}ﬁloaucyl

naycyﬁmlbjpaucyin@clogucglalksloxy,mm vﬁ)HIhydrmcyaikylnmyb heteroaryl,

su?st it u?nt sh§el e tﬁcylcgr om h h‘@g&ﬁmg’w&i& Sagr?d]kylt}ﬁo,

15- C@ﬁa&a@l aﬂcsﬁaﬁ& mbﬁ@yla.mmﬂ kB¥drboayihinodNOW,CN or thiol.
heterocyclyl or heteroaryl, wherein the al kyl,
-al koxy, aryl, heteroaryl or heterocyclyl may be

opti onakly sypesgdlﬁﬁdﬁ&gomgﬁ 1RéherBif@, R7b, and R7c; 20

R6, at each occurrence, iIs ihdependently alkyl, )

cycl oal R¥is, ar}drgbfploelkylmﬂletp@awy lall of which gday ki pptltpmﬂx/s‘@éﬁtuted

opt.i. I ubst i ed with with R7, 117a, R76, and

7 1&1;1@%@&7,“’%5,&%“’ and R7c, at each occurrence, are
20i ndepenﬁe,rth )Rlnd{lpandeﬂlkgab ;ndebmidet&lyﬂgyﬂ:ogai habegen, 20H,|-CN,

ary Y, [ 0X cen
oy RopR bt s N SDkeodrati Y,
amcpaoalk;éﬂiucdwdirgamy;ahakmhu@@c WkyltHi6 tag 1B, }iﬂylsul??&lyl alkylamino,
het er oar yl oxyf heter oaryfl al kyl, heter oar I al :@J&éamﬁremthe

ar PREIaRIIIe v 1anaing. eterAapylanipgs gyl hptareary or %tﬁrw
al ]
i o ans e e A
v

Lisabond, O, S, SO, SOz, NR;, CR2R2,, CRoR2,CR2pR2¢, OCR3R 23,
CR2R3;0, SCR3R2,, CR2R2.S, CR2R2,0CR5R 3¢, CR2R2,SCR R,
CR2R2:SO,CR3R 3¢ or SO;NR2CR2,Ra;
R3, Raa, Rop and Ry, are independently hydrogen, halogen, alkyl or haloalkyl;
30 R3 R3, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,,
-CO3R2,, -CONR3R 33, -SO2NR,R2,, -SOR2,, -SO2R2,, alkyl, haloalkyl, cycloalkyl,
alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, alkylamino, aminoalkyl,
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Wis aryl or heteroaryl, both of which may be
optionally substituted with RI, 30 R a, R b, RO and
Rid; R, RRra, Rb, RRc and Rid are independently

hydr ogen, hal ogen, -OH, -CN, -N02, -CO2R2a
W‘&Nﬁ%ﬁ@é - SO2NR2R2a, al kyl, hal oal kyl, cy CEHISRpp22576
aI I Coxy -83 WD 2006/ 135795 PCT1U920061022576

erv o, H@éx@@lyiﬁﬁ%ﬂb aigl, R¥tetoRiyPor lﬂ*at‘bdyblly[} wherein the aryl,

sul f on al kyl am no, am noal am no,
%?f@%l’yqufgﬁ'ﬁ%l’}?lylé@%‘ilbe optiensfly alr%stl 1{7, BasyRoyqnd Rrg;
V\,her ei L r I
opt i ona 56“’3‘{)%[? |'{Z iz %?1&%79 1&&2&@ Ft{%gy&ﬁand R7§15p&L
i somtionaiykubgitutS] wﬁh)pneB@ZnormuentMeﬁmmq@aOOH

s SO o, SEREOREOBG: Beody TR,
halgmaRK ylkyl, afR3xy, B34, a’ﬁﬁﬁb Eibﬂ%roayﬁylidﬁ tepeagt mbeyein the alkyl,
hydr ogen, halogen
- CeskperRols b

ts'@ewwgewcaﬂwway bﬁaffp&ap%m 8“5%%%%%7’ R7z,

al kﬂxynd@rycjroxy hal oal koxy, al kylthio, arylthio,
aryl sul fonyI al kyl arni no, am noal kyl, aryl am no,

het er oaRyis ardlaatiyl, afher thahblcmldéﬂyqlowl Qﬁbtcé!?le@y?c]]??m}’l Wthh

10 ohERE bl o beriolEd GhEBRY b Bbre sHEERE YeILOAS] Y b,

| 5-ilp: SRR, 20%%?; GO, SYOLRY ﬁ?ﬁ}@@?ﬁﬂ;&&@ﬂﬁz&a,
0 R U ke R Arane e T s s g B o,

- Sﬁiﬁo , 50RBteroafyiNor hebdebfclyt ﬁ@%optmmiubstma, Ry,
- CONRZR2a,” 15 - SO2R6i al kyl, al koxy, aryl, am no,
heRas R4R13AT or heteroaryl, wherein the al kyl,

15al koxy, Elﬂlate o@?ﬁﬁ IOREY naPhe %ﬁfeﬁﬁlgf%ﬁéﬁfﬁtem}‘th Qﬁe %r more

opti ona y su tuted w R7b, and ,
O sibstifusnts yat¢otsall ﬂqnyha}lo@nhQH +-0Bn - §R@y@C@m @Nz}@l'py FCORs,

o I
BSOS IR SRR e AT Ay Bk SRy Hprocyely
f r onhdia@bagie wher2 thédkyls 4y, arﬁRﬁeteroﬁmﬂl,eter@btblyl-tlﬁ?Qlﬁ
- CO2RS, - H - - R2R2a, -SC2R6, al ky
al RBWauﬁlg‘%nm'ﬁﬂi @ 7hgtaxae$'€9 ¥ or heteroaryl,

20Wher ei nRE heesh 5&’(!u1‘ren&I fﬁ%éperﬂéf{tly allb@! Stioalkyl a@Ior heteroaryl,
het erocycl yl may eoptlonally substituted wth R7,

R7 &1l of mhith may b omwnallwubﬁmteﬂ vitherity R R Riv; anfRisinday
be optignal |y 00 GrehddFRh&ntivhalo, allyl,
subst i tﬁé’%g ?é#ect@’da%r omwh&ljfkn A éf;@ (n)?g S
- Ohakealkyl; dkbxy; G¢R6TyloxECRR6LY, arylalkyl aryla]kyloxy, alkenyl cycloalkyl
cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
25  heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio,

aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.

4. The compound of claim 1, wherein:
W is aryl or heteroaryl, both of which may be optionally substituted with R,
30  Ria, Rips Ricand Ryg;
Ry, Rya, Rip, Ryc and Ryq4 are independentfy hydrogen, halogen, -OH, -CN,
-NO,, -CO3R 34, -CONR,R2,, -SO2NR3R3,, alkyl, haloalkyl, cycloalkyl, alkoxy,
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- CO2H, - OCONR2R2a, - CONR2R2a, - SO2R6, al kyl, al koxy,
aryl, amno, heterocyclyl or heteroaryl, wherein the
al kyl, al koxy, aryl, heteroaryl or heterocyclyl may be

WobbRAdby substituted with R7: R7a, R7b, angt1ifsi06/0$s76
at each occurrence, is independently alkyl,

cycl oal k aryl or heteroaryl, 30 all_ of which may

b e a@éw@ g%lpwwgfu%ﬂﬂm pdthigs Fplswifaryl, picylapgng, armpsaﬂ%ln d
aryl@ffo I3¥eter %Z»barylaﬂéierg%rgl or%: eo a?{(i lo%ﬁé%ﬁé

are I ndependent1y hal o, "al'k

ar yeferaaryllooRsterogycil anay be omalw subytituteéwgth &7 1Bk, d%ays and va;
al kenyl . . | o I =34 2 35
St bR 8555 Ph Y 3905 PR A ERERa0, SONR,CRRsn o

Scy@szoqRZaRJg,yl oxy, am no, -COH, hydr oxyal I cyl, acyl,

het er oar e l.oxy, er oaryl

het er oall%i By ﬁ@‘{ . ‘%’E\‘?‘i%ﬁ}tt&y hydrogsit °§en’ alkyl or haloalkyl;
aryl al ky,tRy] ghd Rﬁﬁﬁé']ﬁaég@fd)éﬁtl BldkogkR Ha@en, -OH, -CN, -NO,,

al kanoyl grlr?no aryl car bonyl gm no, - I\I(Ig CN or thi of

5 5C &Q?B@Bm 1NRL R Ay, hatnalkal, aycloatyd, afioyy, agoxy,
h eth%[Qgﬂ(%xg' y ﬁlﬂﬂa ﬁ%gsﬂ[@%?ﬁ&@%g 2 1r m(}d'a_lkyhfrylaﬁugo,

—l-

subst it ut é&h(v\(nnt
10Ri theteRiacylanihoRirg, ]aﬂtﬂoeimlctmﬂlanme}'nijdywhwdnd@amyl lrescrorge oy

-OH, . -CN,. . - , =.C02R2a, .al kyl.

cyae'é%?ck’?}yl m%f%og? onﬁyﬁ%ﬁte%‘gﬁmo% %‘ %‘H&’F’t hi o,
10 aryl WRaiighicyalof?,s ajcfcfynyﬂ blC}@ldEZ/t AlHeptiD bot&mfm&hlﬁy]ly be
aryl am no, heteroaryl am no, ary het er oary

het@HERAHY Systitufdapidh operos gog; wbsﬂtﬁ%lfwfaﬁegf ﬁoelrhalogen O,

Pe % @R%%ERL étgc@%bﬁq @@R}, 0@@5 df,y G@bﬁd)é@ﬁﬁ%%\é\ﬂ tbhiiélzm,

15OCR§Q2%6; alkyl FkeN; msbzmd@qmlyb pr he@mf@gm eaikyls
il ol RS e OB RAUS Tt AR By o e

mdé;p,emd@m;by hydr ogen, hal ogen, -OH, -CN, I\IOZ,

a?% (F)\)i;l m%laqyg]igfﬂkg’&tﬁeré{'f%ﬁlgﬁr ii Q Zicgc/;%ll[l ﬂ]i %‘(l:ylé?o)fy 2,1Theptyl, which

ar Mh@ﬂefdpﬁylhauyah&'sﬁhﬁdmmnone@r ﬁio?@@bkt}thents%wbﬂem ﬂ:bﬁichalogen
het er oar | am no aryl het er oar or._  heteraocycl

20 Ok SCORar SN SO Rt EPeRy AN ARy HEONR R

Opt.sBnRY, hiy S hiRgy) Eug'f %ﬁiunozgeté’i‘btgﬁlymn he%%@aryl%ﬁerelﬁ% A48,
R4 1 s brcyclo[ 2,72 or bicyel o[ 2

ptyl
b otalkcmv, axpli hd’qerrmyl qgéaetempthd medy|bg optitnetly sm@mtemmlh RonRe,
or.e Eé‘bg; ituents selected from hal ogen, -OH,
% CN, -COR6, -CO2R6, -CO2H, - CONR2R2a,
- SO2 R6 Ralikhekeroagytliyh) xhichaitiaylbe optionally substituted with one or more

25  substituents selected from halogen, -OH, -ORg, -SR¢, -OCORs, -CN, -CORg, -CO2R¢,
-CO.H, -OCONR;R3,, -CONRR»,, -SO2Rg;, alkyl, alkoxy, aryl, amino, heterocyclyl

or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
optionally substituted with R4, R7,, Rz, and Ry;
Rs, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
30 all of which may be optionally substituted with with R7, R7,, Ry, and Ry; and
R7, R7:, R, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkenyl, cycloalkyl,
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am no, heterocyclyl or heteroaryl, wherein the alkyl,

al koxy, aryl, heteroaryl or 25 heterocyclyl may be
optionally substituted with R7, R7a, R76, and R70; or

R4 is cycloal kyl, other than bicyclof?2, 2, 2]

Vﬁ?éﬁf’é/%%% 2,1] heptyl, which rmay be opti onallTCQy’USZO‘W022576
substituted with one or nore substituents sel ected

fr cyclo la]k% -,OH ox &I, ac 1C1a)ezé%6ary1
c%‘a& ROk aqiafsoz . al ky 7
anhﬁ@oalﬁbﬁér}@@wr}?ﬂkﬂfheﬁé??éﬂ@&ﬁ@{a arymﬂﬁiﬂnal éucapwwkylthlo

o oES et Hytfo AP Ao, aRaEARARGL NG, B or ol

R4 is heterocyclyl, which nay be optionally
substi t ut ed th one or, r ubstituents sel ected
from hat" oger;[yi!Il lnD E«S 1% eN, -COoRre, - CO2RS,

-CO2H, w8 EryFMQe?eQ%ﬂ;lﬁﬁH 9b6wIEH MkpBOSKRI08 AR GBstituted with R,
- CONR2R2a, - SO2R6, al kyl, al koxy, aryl, am no,

heB@rB@yElcﬁ‘P Bt het eroaryl, wherein the al kyl,
al kox €.
ya]I{1ay L R SR GLER! ddVAre Hﬁeﬁbﬁh&ﬁlgﬁy&bgén Hﬁb!gela O7H -CN,

optlon stltute
-N@i, eQdh., ebivlyhelealky, cyckalkyl elkexid equy, laﬂlcp@}koxy, alkylthio,

| K ter 3ar
10,02 iRty sl PR CREROkartphfy BB, 851
R7 Beteramal &’heteR%&olle%ereﬁlrtﬂe £YL hetabawbatheeayclylenaehe
are |nd endent | kyI hal oal kyl , al koxy,
ar §ptiong ?‘@ﬁ?ﬁ“tegwjﬁwli{h’ 7P3ﬂn3IRR°yI aryl al kyl oxy,
al kenyl 1, iCy6dn@ab ky/1so, oy, CdszMc@de%I GR3R3,0, SO;NR,CRy,Ry, of

cycl oal kyl al k 1 oxy, am no, - OH, hydr oxyal kyI , acyl,
hep&ﬁa@(}&b 2chet eroaryl oxy, heteroarylal kyl,

het er oa | O r
15 e kf}%’ 1% R X&flg 2 %{&Fg{% n@x{ﬂ @P}% rgﬂalg%en alkyl or haloalkyl;
al kan oyR@Rl;arwd Ray aré unieﬂwdgdﬂazrlwdwgen h@zgens LN V@Y, .

G0 AP g SeiR, Fiele Ryt PR a5tk R ), o,
Ei gsryésuleﬂ;]nyl rl?;lf’}f;(l)arﬂh& an]ﬂlc&]l@[] dry‘ﬂrﬂn&ﬂi&tetdﬁfb&ﬁﬁiﬂd eanyl| Meteroaryl or

15 - . al kyl, _
APERIORYIL e baina, beais b ,H?%rg%eawwy substituted
20al kyintR)i R, R) Ydnhil¥,Q, arylsul fonyl, alkylamn no,

am noal ky1 aryl am no, heter oarél am no,

het er oaRyis bisycloReh egrd eribjdycloldd i leptyk h@ha¥y'i110h may be

su tgg{loq}%ﬁ%; lsué)gﬁtugg %ﬁf% %%ore@%stmn @é.;%@@ﬁbﬁﬁ halo g% -OH

0, -GRs, SER;, 502, CG;QRZE);RQXMEH&CCIB%R&&@%B@WP @R@a%l,
a R20; , . R2a, a R2.
B DR R SR STRIYL RAPGGShE SR forgy anf beroary o
25  heterocyclyl may be optionally substituted with Ry, R7a, R7, and Ry; or
R4 is cycloalkyl, other than bicyclo[2,2,2]octyl or bicyclo[2,2,1Theptyl, which

wh

may be optionally substituted with one or more substituents selected from halogen,
-OH, -ORg, -SR¢, -CN, -CORg, -CO,Rg, -CO,H, -CONR3R3,, -SO2Rs, alkyl, alkoxy,
aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or
30  heterocyclyl may be optionally substituted with Ry, R7,, R, and Ryc; or
R4 s heterocyclyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SR¢, -CN, -CORg, -CO2R¢, -CO,H,

-85 -



hal oal kyl ; R3, R3a and R3b are independently hydrogen,
hal ogen, -OH, -CN, -NO2, al kyl, haloal kyl,

cycl oal kyl, al koxy, aryloxy, hal oal koxy, aIkyIthio
\%¥+0t6}1§5%5 arylsulfonyl, 20" alkylan no, 'Rall/ﬂ‘s‘ébos/ozzam
arylamno, heteroarylamno, aryl, heter oar yI

hetero , Wherein the aryl, het eroaryl
het@@b@%&aws%y alkgl, alsoxo Al iaginn, beferoexslyé ar hﬁtqrﬁarwwherem

ot Syt s Ry el S RSO i e Bl e i

suﬂGIRia,LRﬁoanR:m one or nore substituents sel ected

F o a0 st 1o Ry B8 e lo T SRR RR e,

5 h etaﬁ foB eMthyrhayde opeérally subglitutedReihelith RNR,,aRKYAnd Fal;lkaxy,
aryl, heteroaryl or het er ocyclyl may_be optionally

subst i t GradaViieRIRR7 #Pach qeefrenss, areﬂvdepeleﬂenﬂse]ealwkyl
20081648517 Mo )Clérpﬁ%@(g@/ 298871 Gryldfey] a?&lﬁﬁé?l'o?ﬁ aﬂ%h)fl QElRelkyl,

than bicycl o[ 2 2] oet bi‘cyc
whicgtoateylalisd, @[stqalkmla %xs,lmm,t‘aﬂeh@vdewﬁkﬂn@yb hetooril,

e N

10al lagptyxyaryd rajidylanada, alkandyéneng ayyddaydonplamhef N@arGN pr thiol.
wherein the al kyl, al koxy, aryl, heteroaryl or 5
het er ocycl yl may be optionally substituted with R7,
R7a, R7%, anthdidipotd of&llanﬁﬂ?hrhél@ﬁur rence, is
i ndependent |y al k I cycl oal kg ﬁq or heter oar(ill ,
al | of WhiSERYLnwbd IS&BF?I@H&P‘F‘V g Stttk Res Reb> Buiot Fue g Rias
7, R, B R 214, R, 42 BhendBify 1yien 3R DRACN,

each occurrence, are i ndependent]l

15hal-D8ksefiyl, halorbyly cycralkiyl, aaqo;«y,@woxyawq»wm anadv;aioaawm

Cy%}’ﬁ “:ffé'l‘?qa%%@l’iﬁgy oaaﬁjé;ﬁ‘/’l a&ﬁi 8’xh)?:[em ammo a&‘r hegeroagy O

hy dieexocadlidy vheraid\the arbichet¢roaylydr ,heﬂeﬁicﬁﬂﬁamaylbe Xptionally substituted

het er.aar et eroaryl al koxy, aryl oxyal kyl ,

al thtol%’ 73% zf‘“élll{l%‘fyl thio, aryloxyaryl, alkylanido,

al kanoyl agh Béhd, al ¥ SEISmNERA, @CRZRNCERZRoﬁN SU,NROER),R 5,

7. The co und of cIa|m1 wherein: 15 Wi's aryl,
20whiog FRpB2:0 b@ﬂcally substituted with R, Rla, Rib, RL

and Rl ap, & R RE d afboBl, Bald¥d QUG

hal ogen, 2 %’4 % CN, x N@l?d%gflksﬁg,@halgoalﬁﬁl ? A br

cy dkwalkikyl , aI koxy, aryl oxy, hal oal koxy, al kyl t hi o,

aryl t hi ar ul f on | am no, .amn k

et er oaR sty e Sbpmy Ry Ta g Sy N, 26 e,

hethatoaikyl byodb’aﬂd’}ﬁtaﬂ:foﬁﬁ)&ﬁ;ﬂgﬂy, mmymkylmmhﬂyymo arylsulfonyl,

sub t ted t 7, . R7a, Rrb"
fky ni'lmo am\ﬁnzoa , arylamino, heteroarylamino, aryl, heteroaryl or heterocyclyl,

p.

wherein the aryl, heteroaryl or heterocyclyl may be optionally substituted with Ry, R7,,
R7, and Ry;
Ry 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,
30 -ORs, -SRg, -CN, -CORg, -CO3R¢, -CO,H, -CONR2R3,, -SO3Rg, alkyl, alkoxy, aryl,
amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or
heterocyclyl may be optionally substituted with R, Rz, R7, and Ry; or
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20 and R70; L is a bond, 0, S, CRZR2a, OCR2R2a,

CR2R2a0 or CR2R2, OCR2bR2G, R2, R2a, R2b and R20 are

independently hydr ogen, hal ogen, al kyl or halo al kyl;
R3, R3a and Ri b are independently hydrogen, hal ogen,

WORPOLIIRPS - NO2, al kyl, 25 hal oal kyl, cycl oa?¢<1§/fﬂs,2°06/022576
al koxy, aryl oxy, haloalkoxy aIkyIthio aryl t hio,

aryl sul 9 W&cloﬂ@l%&%aﬂ%cﬁ%ﬁ?@jok& ﬁ'b?tf}%iop 2,1]heptyl, which

het eroaryl or heterocycl erein-t
heteaydwgroptionady Slﬂml@tedorgldi O,nle onmyretsebstmemtsmellectyd from halogen,

P NSO AN

vvhuat;h difiylo, bﬁerdapctlylmn aétbxyaeusru dhieteiriibe alky, 1Rox0n &ryl) hetetoas! or

5 S t| t%ﬁ&wlt s sel ec:t from h%l o%%q’ ﬁwoﬂ%a?ii%&g%aryl
ani no, IRg 2 e&ﬁsbeélﬂenéy is & lh&bsﬂdaﬁﬂl Amylvugrerosmcw Bx??o@e{’ei/daryl

al koxy, aryI heteroary heterocycl

optallew cy w@gtoptnmaﬂm s%istlwteﬁwthwﬁi RR Ran@dim angdr

A L ]
bi drjlblakkb'lz a]kp}t)] hl&yptayquxyy\hy}atyl reeglalkd, apbikgloay,|ajkenyl, cycloalkyl,
SUbStI%{ﬁéa—gﬂV\QYCQ&Yﬁ rmre sugﬁtéydge%lsel g%f%%"

- CBRtdroadhléyl, heterbdeoDilkyl, hétkhloaryﬁl]ltdi?,, arylBBlaliD @.u@hmb #@Ylalkylthio,
het eroaryl, wherein_the_ al kyl, al kox

het2SeRDIL aliylamido plkayeyiapng, aﬁﬁiﬁ%’é‘y’éﬁﬂ% P4 yCN or thiol.
substituted with R7, R7a, R7b, and R7c; R6, at each
occurrence, is independently alkyl, cycloallcyl, aryl
or heteﬁoaryThecoalmumoqutﬁml Ribreinand R7c, at each

150CEUr ! G i ol kA @sgﬁﬁgga%up&d%@k;{% Rl R Y

al koxy, ary [rar
aryl al kwl,dxly,,RlalnqemﬂRm angtlydrapety halogeh0-OH, -CN, -NO,, alkyl,

cycl kIakI cl oal kyl al ky] oxy, i ho, .- OH,
e R S S R

h eta@y‘lﬁﬂﬂbﬂﬁaﬂkﬁﬁmb edngih te@ifl k]ﬂ%étoarﬁrd:‘ h@t&ﬁb@i{&i&l' wherem the

al kyl t hi o, yIaIkIthlo | oxyaryl, al kylam do

al L@@Hd}ﬁea%rmr h@fﬁva milﬁ;}vpa qglly subeptuted 7 Riyi Bitos

208. aﬁﬁ ®,conpound of claim1, wherein: 15 Wis phenyl,
e optionally substltuted wth Rl, Ria, R b, RIC
and Ri dL is RbondrDas, @Rﬂza, QGRzadeRuRbaneCRM@RdBm ly

el onl B e R B ER P el o Mg T,
ar \Hatoalkei;
R3, R3, and R3p, are independently hydrogen, halogen, -OH, -CN, -NO», alkyl,
25  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, R7a, R7, 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,
30  -ORs, -SRg, -CN, -CORg, -CO2Rg, -CO,H, 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

-87-



aryl sul fonyl, al kyl am no, arninoal kyl, aryl,

heteroaryl or heterocyclyl; L is 0, S, SCH2, OCH2,

CH20 or CH2OCH2; 20 R3, R3a and R3b are independently
Mg 0@&%@93 hal ogen, O‘l, - CN, - I\I(]Z, al kyl , %M2W}022576
cycl oal kyl, allcoxy, aryloxy, hal oal koxy, aIIcyIthlo
arylthio, arylsulfonyl, alkylam no, anunoal k

net er oakyi T HBTch e isinreroIp 3 2oty PROTIa| 25 DbeyRy phich
npa'. k}&%‘?& W% #s%%%ﬂh (91'6 Ior Mat) %ﬂb%ﬁ% sQth‘it (Pﬁléﬂl lclréﬁogen
subs itute t

one or nore substituents se
f r o@Hh DRy iR, ~CDH- CORRGCOzlSRQPOzPBEHWENkOW by, ,amaid;oxy,

aryl heter wher ei he

a1 byt iy SE aG el wP sl HERRE R bl gihelriens
5be n@Rtbe@paddajty suﬂsﬁﬁltaiwh&mMRI}ahRﬁ?andIRZ@} R7Db, and R7c;
R6, at each occurrence, is |nd%EendentI al ky

cycl oal Reyit eachogeurrspee, isiadependgntly allg pyaigalied, arm{ heteeagryl;
ang,fR7c, at each occurrence, are independently hal o,

al kyl', hal oal kyl, al koxy, aryl, aryloxy, aryIaIkY
cycl oal ReB7as Rasvian@R7e, @qachﬁﬁdvmly‘alawndepew@n@rm Iy,

ar y ?%w% 1%&(’;’ ﬂgﬁéﬁ’i&@‘ X’k@ﬁky"!‘ﬂ%}%ﬁ\%’@%&lgﬁggﬁl@g cycloalkyl,

10PCTydlsbadk{ 2&blb6lkyikybive, andng cOHdhyadfoxyhlkylnacil, heteroaxyl,

L RaleReiptongyErgprRlo, etgofiviellong pupisaie] Bifyio ghalioio,
OCHigl x5 el 1288, 2@NY{arRno, ARtk a¥dny BB o ND,RIIN & @iol.
i ndependently sel ected from hydrogen, hal ogen, -CF3,
OCF3, al kyl or al koxyl; or wherein: 10 RI, Ria, R b,
R10 andgRi d @&gxhﬁggaggq%ﬁhhywﬁﬁghogen hal ogen
al kyl ,

15 W is phenyl, which is optionally substituted with R;, Ria, Rip, Ric and Ryg;

Ry, Rya, Rip, Ryc and Ryq4 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,0 or CH,OCHj;

20 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;

R4 is 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, -ORg, -SRs,

25  -CN, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy,
aryl, heteroaryl or heterocyclyl may be optionally substituted with Ry, R7,, R, and
R7e;

R, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl;
and

30 R7, R7a, R, 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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YRRWSH7%%hi ch maybe 15 optional |y substit ut

5

10

15.

20

25

hal oal kyl , cycl oal kyl, al koxy, hal oal |l coxy, aryl,
heteroaryl or heterocyclyl; L is 0; R3, R3a and R3b
are i ndependently sel ected from hydrogen or halogen

R4 is bicyclo[2,2,2] octyl or bicyclo[2,?2, 1é=]& s?qq?é/g%m

or nore substituents selected from hal ogen, -COH,
-OR6, -OCOR6, hal oal kyl, hal oal koxy, aryl or
het erocyclyl; and R6, at each occurrence, is
i ndepentent I'Eheﬁpmmund@fdel}l&ilb&‘rlkg/ﬂhef%m“la\%er ein: 20 L
is selected fromO, CI:E|2 and CH2QEHR, Ra is
bi eycl o] 2, 2, 2] octyl or \,g ¢lo[ 2,2, N heptyl, both of
whi ch may be optiogaﬂ SthU th one or nore
substituents sel ectedl fgm/hal OR6, - SRS,
- OCOR6, -CN, - NR5COR6, /NRESO2 COZRG
-COPH, - OCONRZR2a, - GONR2RP, R6, - SO2RS,
al kyl', al koxy, aryl, amno, 25 heterocyclyl or
heteroaryl, wherein the al kyl('A) al koxy, aryl,
he%]ﬁ%rgl?lryl or heterocyclyl rmy be opti onaIIy

uted with R7, R7a, R7b, and R70; or Ra is
cycl oal ksl selectbd &omtdan OGIHyCHg) Q253 SO NVICH) | and

bi cycl o] 2,2, 1] heptyl] , C onal

subst it Ba it R sty sl Forh B Se:B hdhsen P

fr@me&l@g&rhu(oxyﬁngD 2006/ 135795 PCTI US2006/ 022576
-ORe, -SR6, -0COR6, -CN, -NR5COR6, -NR5SO2RSG,

C(PE -CO2R5, -C2H, -OCONR2R2a, - CONR2R2a,

- NRRGERR6, - SA2R6, al kyl, al koxy, aryl, am no,

het erocyclyl or heteroaryl, wherein the al kyl, al koxy,

aryl, het&ie Bnblec@nd Ret a¢ tmdypﬁlnﬁetnﬂyﬂm@mm, b@ogieun@lk)ﬂy

eac%galfé}%:iucry r é’mﬁ(%l B XY’E a%léong b%r?'flﬂg ﬁow} Or%e%mcg?ﬁglal kyl ;

or V\,heteym; L |s sel ected fromO OCH2 and CIlZOCHZ

R4 is sed br| ed.c oal k ther th

bi cycl 2 mﬁ?PCﬂi# Selgtpdirom By %f%ﬁ@pﬂr?lﬁlog%i ch
may be stiéé:lbz, sasitdrbidyadr . 118 Ebdih of WhiCh b
subst i tﬁgnts?seq }egc%eaﬂf rro%tyhaF o e]neﬂj-;lml O-CFI- 6],ma¥SeF{6

oontiReally soRstitutrkedirge or mmﬁsgmn@nts sebeyted fronpbgipgen, -OH,

al K OPRsp eioay, N o R eng >

het er oaRylat caph e¢carrﬂnd_em irglefrgridently alkyl, or cycloa].kyl or

wherein:

L is selected from O, OCH, and CH,OCHj;

R4 s 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,
-ORs, -SRg, -OCORs, -CN, -NRsCORg, -NRsSO,R6, -CORg, -CO2Rs, -CO;H,
-OCONR3R2;, -CONR3R ., -NR5CO4Rs, -SO2R6, 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

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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al koxy, aryl, heteroaryl or heterocyclyl may be

optionally substituted with R7, R7a, 15 R7b, and R7,;
and R6, at each occurrence, is independently alkyl or
Ww¥GhRAakdwd - 10. - A pharmaceutical conpositi otrys006/022576
conprising a conpound of claim1. 20 11. A nethod for
treating, preventing, or slow ng the ression of a

i el Oerfr NP P E&@@Restazﬁs,d QRiny HPolye rERL
y her c ri

adrpr(lsnpgtR *hg 'ddNRJR I@ﬁ Q2 Rﬁf ri?Téeﬁjtgﬁ in ge%'yl ?mmo

tr hahmeyrﬂyla)r hd:tﬁ'emab eu]ﬂbreuﬂ‘hé ylkglf ileaty, argl, hetenoaryl arfhetgrocyclyl

co nd of ﬁ c{1ant i oners,

P@BW ﬁlt\lf'szié'gﬁﬂéa}{f‘s 76’ran§|Ré fUigs t her eof

5vvher ei NR¢, & édsh dEdtkrendsy BlifiRbéidentlyuitye boO@KIRIKOE or
heterocyclyl, all of which nay be optionally

substituted with RI, Ra, Rb, R, and Rd; -90 WO
Zoqg{el:le§§795 PCT/ US2006/ 022576 R1, R a, Rib, Ric and
1

. are mdependently hydr ogen, hal ogen, -OH, -CN,
-N02, - CipRrikgted CaNR2PCH. zands%ii@ﬁ'hza, - SOR2a, - S2R2a,

N2 S02501 rabFRCRRIR oo, ik 83k kbt chgal 6!

10ar pidytlof2,2 B]hmitﬂu{vﬁmh yday babitjnally substiteted withlokg br, more
aryl am ete | .am nqg

heﬁ%*fswewaect oo Oy PRolSRer GEP B HsCORs,

het QRGEY,R bomy JUBR,000H19) n@kjmamiccbm% VNRJC(BRG
R7a, R7b, and R7G or alternatively any

Ri bSORsaallrlcplkarg, &y amwoy mwyeldb@th%@foa% Wlt?mw thy a&yl

fu r

he %g‘?%g L 1; ]Tetk%ﬂl%@ﬁé(tlarocﬂ?% gfag Y (S)f’)t}’clél?llf[)}s %1;95‘5%5&3? Rith ®,, Ry,
15al lRmythdR@cymdoal kyI NR5, CR2R2a, CR2R2aCR2bR2c, 10

SO2NR2, ,OCR2

CszRzo&fﬁEaRg OCRYRAY cﬁg%ég“%%%&%%%% Al roroa,

CR2R2a5, CR2R2aSO CR2R2aS@2, SOCR2R2a, S2CR2R2a,

CR2R2a bR2c, CR2ZR2aSCR2bR2¢, CR2R2. SO02CR2b

SC2NR2 aRzR%,ph °Ppm8©mlé&%ﬁm‘§éfﬁdm L.

CR2R2aCR2bR2cS, CR2R2aCR2bR20S0, CR2R2aCR2bR20SO2

provided that L is not a bond when Wis aryI 15
20rR2a, R2BlandAmgethegfer repdapamyeniingy orFjQyying b PT%EHSE}@%Hf a

al kdﬂeas% c{bﬂx%aﬂ lkﬁlelta-hydroxystermd dehydrogenase type 1 inhibitor therapy,

which comprises administering to a mammalian patient in need of treatment a

therapeutically effective amount of a compound of formula I

N
e
<R3b
e
25 @
enantiomers, diastereomers, solvates, salts or prodrugs thereof wherein:
W is aryl, cycloalkyl, heteroaryl or heterocyclyl, all of which may be
optionally substituted with Ry, Ry, Rip, Ric and Ryg;

-90 -



or alternatively any two R2, R2a, R2b, and R2, can be
taken together to which the atomthey are attached to
forma cycl oal kyl, hal ogen substituted cycl oal kyl or
heterocyclyl ring; R3, R3a and Rib are |ndependentl

W@éﬂﬂ@g@flﬂs hal ogen’ - Q—L - CI\'T’ - |\m’ 21 m‘/USZOOG 022576
- CONR2R?2a, - SO2NR2R2a, -SOR?a, -SO2R2, -NRZSOZRG
- NR2CO2R6R klb, |, and Rﬁl a?@%nhéﬂendéﬁld? h?cﬁbé’e)‘l' hal@%eﬁ QH, -CN,
aryl oxy, ~al'kenyl, hal oal koxy,

ﬁr @ F@@nRyJ, C@NRzBda,aﬁOrIﬁRzRamW szRarNRa%ZRﬁU
|
CKRICGIR, A8 oaﬁc& oycld ey, gﬁg@/ gieah(x%y,

wher & roa
opilk}dﬂﬂd: Iayyltﬁimb&’gl]stllﬂt@ﬁ allwlahﬁnd?ZmniaZthl Rylmism ﬁetRT)aJ;ylaZ‘Eno

5 botl BRI ST St 1 5 Séﬁyféﬁ%“w@f% e
ogﬁg%a gﬁéﬁbﬁhﬁt%&lﬁrﬁh%ﬁ@}a,%ﬁ edd Rrom hal ogen, -
OCOR6 c0R6, - NRSSCRRE,

- CO2Re, orﬂ@@@ﬂwelywm RigSrandRyg © é@@m@ethef to form
hefQ é%% a:?1 héﬂeroa !ﬁgt%%cy@ﬁ)ﬁ%m o?EBLfb eter&%l?fl‘ﬂfgy clyl or

he al koxy, "afyl,
het er oak yla 'tmndmtﬂ? IS0 ﬁ@lz,)ﬁlkenﬂocm%b NBpt CRRal, I0R2R2.CR25R 2,

10 gy 805 PRt B R iR ER D S 00T NRACR R
Ok MR 5 i B oot Ao
LT TS B e I RS e o ST B
) %Q@%RMC@R R%B&@Bﬁ}gg\%% R%%R@RZ C}%JBES cﬁ,@%ﬁﬁ{%mcso
al E%Rza@Rkak§Oza&fwldedéhﬁtﬁ—ds nottehoadl gty N

15 het er oaﬁ%; IR 32 earntﬁ E{]b{l:rg %@&Lﬂtﬁﬁ@ég hgiﬁg a]kyl or haloalkyl;

het er oar t'i on
substit ot e&tﬂmﬁr&eﬂ]y 85, twRRa, RIRMRyy, aad ®,40 be mlceﬁtogﬂthergo which

onEegiorh ek eeafie 5{%#@0@@5@@?3@#%%@ GOt

- ORbterocsoRf rin OCORG _ON, -NRSCORG, - NR5802R6 CORE
TR S R2a - CONR2R2a, . - NR5CO2RG
2R6, aRkyRzs A Reo 25y, md&t’%den%)hhwgeﬁé’ﬁ@ﬂ% yoRy e X,

2ohet@b% FON%ﬁ{ e'sﬁzﬁﬁma, k¥R, S@ZKEL)QNRZQD , -NR,CORs, alkyl,

het eroary éierocyc vyl may be optional
subslpalkuit extloalkyh alkioxh afyloxy, dlRen®l; halogikpxy, tg,grylhee,

C e nce, i.s nt a
oy BB RO RS, gl B SRER eler A8 by hioaryt or
SORERST Ay, ®her&0 elaryl; heteroaryl or heterocyclyl may be optionally substituted
with Ry, R7a, R7b, and Ryg;
25 R, is bicyclo[2,2,2]octyl or bicyclo[2,2,1 Jheptyl, both of which may be

optionally substituted with one or more substituents selected from halogen, -OH,
-ORg, -SRg, -OCORg, -CN, -NRsCORg, -NR5SO2Rs, -CORs, -CO2R¢, -CO2H,
-OCONR,R3;, -CONR;R3,, -NR5CO2R¢, ~-SO3Rg, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
30 may be optionally substituted with R7, Rz, R, and Ry; or
R4 is cycloalkyl, other than bicyclo[2,2,2]Joctyl or bicyclo[2,2,1]heptyl, which

may be optionally substituted with one or more substituents selected from halogen,
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R6, at each occurrence, is independently alkyl,
cycl oal kyl, aryl or heteroaryl, all of which nay be
optionally substituted with with R7, R7a, R7b, and

w0 %osAdesl> R7, Rra, R7b, and R7., at each GGUishRReSs76
are in ependently hal o, allcyl, haloalkyl al koxy,

aryl, aryl ox aryl ar arIaIIc arIaIhox

al K@Hwogec'ﬁﬂ)goﬂquﬁs 8/1%, N&é@@l Hiy{kﬁﬂzRa XCORs,y-COzﬁs -CO-H,
cyc I aI 10 I yl,
het%{?gych chﬂé\é]gzr)k aé\lﬁllq]ox 2R6’het %R(’béjré& ﬁei&‘(%% é’%}/l, amfi;

h ehetbmayqulla)k ketzparyh W@hlemnythb ¥, alhd):dryydlrb'h heteroaryl or heterocyclyl

a1 bbbttt B i o Ree® o or thiol.

5 1 2 A el RediefdRiclll which B@y be bgmamy smgsutaxed ghthoha\gr thire
ression of di abetes, ceni a, obesit
§ r#RsCORs,

S. o SBP!&@H%F@GG%%W belngmooR CoRa -FRe cOfNBaLf Re
@%r 1d0,R,, -gé 12 0BCONHE, R, S-CENRIRG O DR &SR,

I\/bta I|c Sy conprises admnistering to
a r%ORal allyl, qileamyeml aminpcetererfyclyl erdetseaatyl.avherein the alkyl,

t heﬁ(agggfyl Ga GM E%Ea%&icg)[ ?@8 ongﬁy b c.(t) YR woh Ry,

reoners,
IOSoIngebsandsmcis or prodrugs thereof vvherel n -92 WO

2006/ 135795 PCTI US2006/ Q22576 ycl.o yl
o or oot e RS Re, 5 epasiepthg e Al e
ggthmmw YORUDEOL R SOLNH,RE, &SORa, R b, R' c and Ri d;

R b, Rla and Rid are mdependently hydr ogen
hal ogen K,e@a@ch oegyrrencepjsgndependepthalkyl yplipaif garyl or héteroaryl,

-S ?%E?c? y 336t %F%ﬁ WRaR!\R% 2RAd
al %ﬁl a oaal ?yl cn;gfoal y . al koxy, aryl oxy, e

15a| kenyl Rk, dat, ktod(?qc, at@pdhydceimrance, arejihdepiersiently halo, alkyl,

nerepdy Pl B SR BB R i spotostio

vvh esrabm}tlhlkylaéyyloalklyﬁn@ro&grm@ FOHelhyerogyiRyly dcylyhytetvaryl,

opti onal | subst itu R7a, R .
al P PSRt ReroRp o 505 ek AR i i,
ls%noiy@g@tah@{anh&b haRBy1akAne, atykaesbnibdino, Hed £LOAbYthiol.
heteroeyclyl ring or Spiro heterocyclyl ring; Lis a
20pond, 0, S, SO, S, alkenyl, cycloal kyl, NR5, CR2R2a,
CR2R2a

T R P R A PR i o
SCRERRas, HRTER e, ORERT SO CRIRDYSTRpSISOORZ R, impaitment,

SOQ%S%&Q F%%% él%cr%% 51%3 ﬁ%ﬁ%gl%zgyndrome, which

comprises adrmmstermg to a mammalian patient in need of treatment a therapeutically

25  effective amount of a compound of formula I

N(N\ Rs
N _Rsp
~_\/\R:!el
Ry
@

enantiomers, diastereomers, solvates, salts or prodrugs thereof wherein:
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15 COCR2R2a , CR2R2aCO, CONRSCR2aR2b, CR2R2aCR2bR2cS,
CR2R2aCR2bR20SO, CR2R2aCR2bR2~S(2, provided that L is
not a bond when Wis aryl; R2, R2a, R2b and R2c, are

i ndependent |y hydr ogen, halogen al kyl or hanaIIc
VOP 2% B Wat i vel y any two R2, R2a, Reb, and RE g ?576
taken together to which the atomthey are attached to

form a wyigkgslckalbalich Gﬁet@@ﬁ?yl%bl B&briotylye,hlICHf Ghahl iyt beor
20 hetero clyl ri ng{enR R3a and R3b are
i la

thtufﬁwﬂta HabdettdRigH, - ON, - N2,
T Mg B o o

- N- R2SO2 cycl oaI kyI
al KdRy ;C@rlylu OQ?NRaRkB'ISﬂzNRk&L,O&@RﬂxﬁOZMakWRzﬁOERG,
. : |
5 g: %%%%&,ﬁg{y lh§18 icﬁ grﬁcloaﬁcyi(g A ,Elgltlox ?&1 lﬁXIoilony,

roar bary

hehlkyldﬁty,cakgtihio mﬂy&nrfoﬁyl taﬂl@zlmmé,,a:ﬂimiamyn aryydming, heteroarylammo
hete 51 beo nal |y supstitut d W t h ﬁ7
R rocyplyh o e g BeisrospT peroqypiyl inay be

bi Gf{tfdneﬁﬁs@stidnla&wim'm @gtmojnd\ml ch miybe optional l'y

substituted with one or more substituents sel ected

f r om haficdfemativety-any twoiRs, Ri..dR6, Ri. @ddRe can teNakentpasthery, form

o TR e B R F e IR, |

arri no, L et mmdc@c3,\80, Sﬂz,fmmybmwammmsecﬁz&h @IQREGSZszch,

oot Do e SRR e CRIG TR e Rt NepgrTghes

- 9@Rmaﬁmﬁ/Stﬁéi%CREPlELSJ%ﬂQRQSOZ@ﬁZ@aSC%SOSRsza, SO2CR2R2,

cycl oal | c& ot her than_bi CK clo oct or
oy EpeRoPSkarag hBatyPCRmReoch ey Gk Rogbr SNRSLR: Rz,
158 uh@cmt eERIRS, troo CONK.CRD R%Rg:t{%}ftkéﬁﬁbs%\?i Qﬁ%@%&? %

fromh ogen -

- NQBQ&RQB%R@@@B@OVI@ZM L is @oip-hond whoORRBREY;

- CONR2 NR5( ’
ani no, a A ét’ ero %67:6 0 r%%%g gJ }g'gﬂlogeraﬁl}% ééﬁ ]?fﬁlyér haloallcyl;
al kyl , ed dhemyttlvay sy, twh &, ERQAR .| and |R2Jmm be takyt togkthermta which
b I ted with R7, ]117a, R7b d R7,;
O(re }}%4{1 ﬁ%ﬁ%ﬁ%{iﬁ onﬁﬁlc\éwﬂoqu,d@l n ?u(pﬁtéqu te}‘} cgaoa].ljé\;z of

zosuhagﬂot;yal}qdmgnth one or nbre substituents sel ected
fromhal o -OH, -OR-6, -SR6, -0COR6, -CN, -NR5CCRSG,
i NRSSOZBEG e d00F Ry A g den BB OB HOEEERAGIL -CON, -NOs,

8- ONRERCAZBONR AL, - SORKX ascﬁkm% lNRngleXyNR%LO’ZFB, alkyl,
am no, Ket er ocyc1 yl “or~het er oar erern the al
al hdnglkylamloaﬂmbampmawom alhmvh halosikbdxyl, alirpiitie, arylthlo
Optall'y?srllﬁjorll})f ‘?kyli) %tulmt) ua%ﬁ&oaﬁyi Wammo I%eteroarylammo aryl, heteroaryl or
25  heterocyclyl, wherein the aryl, heteroaryl or heterocyclyl may be optionally substituted
with Ry, R7a, R, and Rye;

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,
-ORs, -SR¢,-OCORg, -CN, -NRsCORg, -NR5SO,Rs, -CORg, -CORs, ~CO-H,

30 -OCONRzR3s, -CONR3R3,, -NR5CO;Rs, -SO2Rg, 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
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R7., R7b, and R7,; R5, at each occurrence, is
i ndependently hydrogen, al kyl, cycloal kyl, aryl,
hal | al kyl , COR2a, CO2R2a, SO2NR2R2a, or SO2R2a; 15 R,

Wb 2 f;ﬁﬁgg7§gccurrence I's independently al kyl, pcr/us2006/022576
cycloal kyl, aryl or heteroaryl, all of which may be

optionally substituted with vvlth R7, R7a, R7b, and
R70; anRsiRzyclqalig], otes thea ity ol 2, Hectilas hicelelZs: Hhensyl, which

ar a? 99 8@? Ql?;?!dbl(ut %h Q‘/Ith%k’lg X:} m?rlg Qﬁ%ﬁtﬂe&}{ E?liﬁ%ﬁﬁ halogen,

aryl
2l KHﬂyD,Rsss‘éRk OaIAORs, -CN;yNRaamw LNRMZRG, -com -cost, -CO:H,

e RIS SRk AT e SO G o,

5 heh@kRaycyl of kaxaryR WE&WH& Jﬂkﬂfl, amd:&yyérylh h&eroaryl or heterocyclyl
aryl al kyltbio, aryl oxyar al kyl am do,
al m&ﬁéypﬁrﬁnﬁlévsuéﬁwt@a%%&%m%an dR@ROT - ON or thiol .

13. A
B e ST 0 e

compstimens saleriadi firtne hlogpn: ©F -ARemBRq, ACHBS,i-EN -NBsChFed

25 28RSt E?’Rf’heofﬁo??:'rg@ FOPBNRIRE! (RANR MG, BRI RO
loeﬂmzm?’ S ey ’rmeé?/wggg'éww Porr e
t el n
RLSRY, g1V e i Pk A ero EDaK P P HOReIGRBS BOSLI R oAih

of RWORG Nad®BY, ;€ opt i onal ly substituted with R, Rla,
Ri b, RlGandRId R, Ri b, R andRIdae
i ndepenBe it $agh RyTERRENIS md&p@gewly hygyqgen, algyl, cyqlgagkyl, aryl,

SCRZa - SA2R2a,
- C%‘E%%ngg%%d mi Za1 ha Bal kyl, cycl oal kyl ,
15al koxy, Ramyé¢aok yccumehwemyﬂld‘epmr:mbzl dﬂqk)cyclodkﬂyarylmr d;eteroaryl
arylthio sulfon nogl | ¢
o Jh ahiisn Rl bE PP ikt AR e B KR R iR anc
het er ocrg IIm Rvaed Rj.Jatlelh o@&x;&encd;l efeeﬁdbpér)denﬂzrhalo alkyl,
eroQ c may, be  option bst.i t ut ed R7
E ‘??‘é’ R AT AP a{%ﬂsﬁ' ﬂﬁ%a nylmgéoaﬂwl
R' l@yclﬁlkyleﬁlﬁﬁ &ﬂalfcﬂﬁlk?f% %%Kﬂﬁb togatarsxyiiRylf Q‘)S/l'rhetgigaﬂl
fused ar heteroary eterocyclyl ri ng or spir
20 he heteroesy XyJ hetqropgylalicyh, Beteroarglatkoxy aryipxyalyl, slislthio, arylalkylthlo

o o 1543808 e SRR i

CR2bR2, CR2R2a0, N(R5) CR2R2a, CR2R2aN(Rs), SCR2R2a,

CR2R2as, , CR2R2a g0,
R a0kReb AT S B e RO RN RO
SO fIR2as2 Bpe I which comprises administering to a mammalian patlent in need

25  of treatment a therapeutically effective amount of a compound of the formula I

N
7 R4
N
\ 7/
/Rah

\

®

enantiomers, diastereomers, solvates, salts or prodrugs thereof wherein:
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15 COCR2R2a, CR2R2aCO, CONRSCRzaR2b, CR2R2aCR2bR2CS,
CR2R, aCR2bR2CSO, CR2R2aCR2bR20S(O2, provided that L is
not a bond when Wis aryl; R2, R2a, R2b and R20 are

i ndependent |y hydrogen, hal ogen, al kyl or hal oal kyl ;

VOO 2460 E¥Hat i vel y any two R2, R2a, R2b, and RXJ/@E#6l22576
t aken toget her to which the atomthey are attached to
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25  heterocyclyl, wherein the aryl, heteroaryl or heterocyclyl may be optionally substituted
with Ry, R7,, R7, and Ryg;

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, -NR5sCORg, -NR5SO2R¢, -CORg, -CO2Rg, -CO,H,

30 -OCONRzRzs, -CONR2R2,, -NR5CO2Rs, -SO2Rs, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with Ry, R7,, R7, and Ry; or
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R7., R7b, and R7,; R5, at each occurrence, is
i ndependently hydrogen, alkyl, cycloallcyl, aryl,
hal oal kyl , COR2a, CO2R2a, SO02NR2R2a, or SO2R2a; 15 R,

Wb 2 @ﬁﬁz currence, is independently al kyl, per/us2006022576
cyc , aryl or heteroaryl, all of which may be

optlonally substituted with vvlth R7, R7a, R7 and
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10f ar—SOﬁL;aalkyll alkdxyEryl, amfiophetdrocyclylCod lieteroaryl, whereln the alkyl,
alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with with Ry,
R7a, R, and Ryg;
Rs, at each occurrence, is independently hydrogen, alkyl, cycloalkyl, aryl,
haloalkyl, COR3,, CO2R2a, SO2NR2R2a, or SO2R2,;
15 Rs, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
all of which may be optionally substituted with with Rz, R7s, Rz, 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,
20  heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio,
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -CN or thiol.
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15. A compound of claim 14 having the following formula:
cl N—N
Me N—N ] ) "‘ >“\
cl o M > B P o
““‘bN OH = =
= : Me

N

N—N N*\
H,C o M ] o !
| N OH u‘; | N OH
I z Y
or .
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5
16. A compound of claim 14 having the following formula:
cl N-‘l\\l
o /
| N OH
P
17. A pharmaceutical composition comprising a compound of claims 14, 15 or 16.
10

18. The pharmaceutical composition of claim 17 further comprising at least one

additional therapeutic agent.
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19. A method for treating, preventing or slowing the progression of diabetes,
hyperglycemia, obesity, dislipidemia, hypertension, cognitive impairment, rheumatoid
arthritis, osteoarthritis, glaucoma and Metabolic Syndrome, which comprises administering to
a mammalian patient in need of treatment a therapeutically effective amount of a compound

of claims 14, 15 or 16.

299



