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30 SUMMARY OF THE INVENTION
[0005] In accordance with the present invention, bicyclic and related compounds

are provided that have the general structure of formula I:
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20  low HDL, high LDL, non-cardiac ischemia, infection, cancer, vascular restenosis,
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25 [0007]  The present invention provides for compounds of formula I,
pharmaceutical compositions employing such compounds, and for methods of using
such compounds. In particular, the present invention provides a pharmaceutical

composition comprising a therapeutically effective amount of a compound of formula

I alone or in combination with a pharmaceutically acceptable carrier.
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30  the N-1 crystalline form of a salt of a compound of Formula I.

[0015]  Figure 3 shows a thermogravimetric analysis (TGA) curve of the N-1

crystalline form of a salt of a compound of Formula 1.
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occqlaroﬁlﬁﬂe@oa %@M;B@?%R@a, ¥ JBRY; al kyl, hal oal kyl ,
cyanoal kyl , koxy, oal kox yl oxy

ryl aryl Re, artwslabdcyﬂrence,a& mﬂ@ek&n@yyﬁylaﬂymﬂwl aryl or heteroaryl,
cycl gal.kyl . cycl oal kyl al k I al kyl oxy,

ani goh%@mﬁ%g %ﬁ E%iy @é{i&g%@ﬁh Hr %)?3‘1)43 acyl ,
het er oar RI( R hﬁyb%@qw bQ%¥h oRBFGIES @fth@h&Mlently halo alkyl,
het er oaryl al aryl oxyal kyl, alkylthio

ar y [halokBgy it Wa@oalk—xi wlkgxoyéwlwlkoxal &yl erow arylaryl, arylalkyl,

LA LA B .
] xh I
P O C - Al e Mt

) a,
occbeicmapdalkoxs, airyi@f@'pléfmkd@lhylth}o ayyelodfbie, arﬁllowryl alkylamido,

CyCl ngafYaano ag?clat %n%lrnga Llsﬂ{c %llérgow %}’% ylLIOZ,aZ gr Ihiol,
RI Ohvhe@ﬂﬁhmpor heteroatyl BBd dptiehally Rebsafuebd M RGAR, AR o, and
taken together with the nitrogen to which they are

attdehed to forma heterocyclyl ring containing 1, 2,
% or 4 ﬁg“ LR gs 008, occurrence, is independently hydrogen, alkyl, cycloalkyl,

aryl, heteroaryl or heterocyclyl, all of which may be optionally substituted with R,
Riga, Rip, and Ryqc;
or alternatively Rg and Rg, can be taken together with the nitrogen to which
they are attached to form a heterocyclyl ring containing 1, 2, 3, or 4 heteroatoms
30 independently selected from the group consisting of N, NH, O and S, which may be
optionally substituted with R0, Ri0a, Riob, and Rygc;



30 i ndependently selected fromthe group consisting of

N, NH, 0 and S, which may be optionally substituted
wWowab/0i763 Ri oa, Riob, and R oej -7 WO 2009/ 04B7B58S2008/076984

PCT/ US2008/ 076984 R9 and R9a, at each occurrence, is

i ndependent | y hydrogen, al kyl, cy | kyl

aryI al kyRe a‘?ﬁ‘é%%@&? R pccrenge isipdepy %469‘? xsqug%@m Fyefpalkyl,
%51%2%45%(”@%@ érB(gchr? éllr%\gg{vﬂlclgﬁlgy b ﬁgallﬁ%ﬂgtltuted

aI kWuhqudlh@,dhkbydtndImcyl or heteroaryl, 5 all of vvh| ch

may be optionally substjtuted with
ang Ri oeF%aaﬁ&aql‘{lo)écurrﬁpQ?alm cpde W&lk%&’?loagiy?éa’é Ar heteroal‘yl

GCCUNIoPRf m%{r Be bﬁgﬁﬂg%%ﬁhhaa WAl e, A Ob,yanmt oglgky! ,

cyanoal kyl koxy, , aryloxy, ar
ar yI al kleo, Ry Rab. leyd Ex)y at eablk«myﬂrence ageahdmbﬂdyﬂltly halo, alkyl,

Py e Yooy akorn aeEhpdig o st aRGR gy iony, allenyl
net & % aany, aé{%l%:!&l;ylﬂ%fl%ﬁl%&lﬂzl@lﬁ&ﬂ@@’ amfoy) 'm}mrmalkyl acyl,

aryl oxyary
al kélntagdaafﬂnhnmoaafi%b’,datemmﬁhlhm hq:tn:roaif}mﬂﬁqu, arﬂhlx}aikyt lalkgalthlo
rovi or. Wa

Vel? iaﬁg)ghi%h al . qug(#ryl alfiyl%{wgo ﬁkanq)(}@ggn% 1] &@@nﬁg{plgo -NO,, -

cycl@abkibi; 15 (b) Weee is not cycloal kyl, aryl,
het eroaryl or heterocyclyl when nis 1 and Rdee is
cyclpoatideg ithat:(¢) R? R7a, R7b, and R7 nust be

substit uf ed 't ast one R| ob, 0

X100 whof (1) V1Qe% Vo ot R FYeT ) Wi | 3 R Ru or R

cycl,pal kmglkﬁubst ituted with aryl, heterocyclyl or

heteroaryl (|||) the aryl, heteroaryl or heterocyclyl

h53 subst {b) ut EWl2vis bt cadlofdiryl, arylahetdRTAnyl oo het@Tejclyhmbien(r )l and
Fl?bl 1and Rye is aryl, heteroaryl or

het iﬁ&%fé’F ?ky (d) Laa and Lee are not Cl_3al kyl or

hal oC1_3ghkyl R7V\R§ R,R48@RN rnuﬁ%%u@shﬁuedwbﬁa& IchdtoREIR W 1,
an optionall stituted aryl noiety; and (e) Wee i1 s

not Ral oden; wham @ylle; isiezdlomloiyli) Ree lawloalmlsaﬂbmg@l Wigh aryl,
hodeeTR oA BRObCRA PR R RpuRa TR P G
Jdoaa,r,! Idygj, RO, 0¥ RE&: anﬁl'(lw) R, N NRN anbl @70359159}/1, h&&o%ﬂ% héteﬁéydﬂfl,
(d) L, and L. are not Cy_salkyl or haloCy_jalkyl when Ry,, or Rye are
substituted with an optionally substituted aryl moiety; and
() Wy is not halogen, alkyl, haloalkyl or aryl when Ry is alkyl.

25 ]0022]  In another embodiment, compounds are those in which the compound is a

compound of formula laa, Idd or Iee:

\(k N\/?‘Ré‘ Lec / N>\R““
1

\)\Rm) \>< Ry, i ’\R3b
R3 R3a
Iaa Idd or Tee

provided that:



I ~R3b 1 ~R3b R3b K3 R3R R3 R3a R3a R3a laa ldd or |ee
provided that: -8 WD 2009/ 045753 PCT/ US2008/ 076984

W@ 200957538 ee, W2, or W2aa is not cycl oal kyl WhEHUS200%076984
1 and R4, Rd4aa or Rdee are cycloal kyl; (b) Wee is

not cycloal kyl, aryl, heteroaryl or heterocyclyl when
nis 1 afi R b &V ikes Way R (Wol %At Cyckoalley] whea n i band R or R
and ,R7..fdsikybe substituted with at |east one Rio,

RloaT Vg og},”or Rio, when (i) Lee is cycloalkyl, (ii)
Rdee i s @ycl dslbhkiyhotsudsilkitlirddhetdrednylar fdtgrocyclyl when n is 1 and
heterocyclyl or heteroaryl, (iii) the aryl, heteroaryl

or RecsiIE9ekyli is substituted with R7, Rya, R7b, or

R7,; an d(c? i \C’))rR7RK7a, B/ @nd m%usf(?l%%uﬁ?itutédsﬂxaiﬁ{a)( least one ng,t Rioa,

het er oary het’erocycl yI; Laa an ee are n
C1_3ZabokyrlRi@whbia(i plCl is3adléafkyl wh ey earl ootk y Ralbsitwedewitlgyl,

substi t ut ith an optjon substituted aryl . :

moi Vfocm‘iﬁ 0%3termlegﬁ>sth%§{ h%?raifé  hgIPRRGYCIY Fpguig vith
roa }’Ikh,‘m&‘ Br RAGRd I®) 1@4, @/al, Ry, 2hfl ®23} mﬂ h&%ﬁ@f—‘&r heterocyclyl;

enbodlnent, conpounds are those iIn ich: Lis

- al kenyl €)W )L, andrLcaad hof IC1 (AR or; hallo’y kalkyil s/hen Ryq, o1 Ryee are

-al kenyl - (WL)n or .-al kyl - (VW2aa)n; .Lee i,s

(05 i Aprior U st 2y (s S a1 eyt - (vzee) n:
nis |Itoes; ; r 1 of vl n y
haIogen,Gﬁc}yw?%fﬁoﬁ%%%gg?&yk%%NR ﬁggﬁﬂf?ggﬁ%§%gg?1

- SO2NR8RBa, -SOR6, -S02R6, -NROS02R9a, 20 - NROCO2R9a,

al k cl oal I hal oal kyl al koxy, arylo

R R AR R R bk N YA

al kyl am . ' g m no or heteroaryl am no;
s T L A o+ Conts.

LSCONRBR8 &y is--IRaNRERBaor -al8(NRaR8a, - SOR6, - SO2RS6,

al Koy, 1 BRG YRSl carReR et w8 W r i on

aryl sul f gayl 325 al kyl am no, anmi noal kyl, arylam no or
heteroaryl am no; W2 is independently hal ogen, -O0OH,
- CO2H, - BV at c@h 2RETencCONRBRSadently OUCRA, -OHOSONREIBR;,

- SOZPBRRER., -0COMRLKY, s 0n0R: 290K, SO N G E8..,
20 -NRyCOsRy,, alkyl, cycloalkyl, haloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio,
arylthio, arylsulfonyl, alkylamino, aminoalkyl, arylamino or heteroarylamino;

Wiee 18 independently halogen, -OH, -CN, -CO;Rg, -CONRgRs,,
-OCONRGgRs,, -SO2NR$Rsa, -SORs6, -SO2R6, -NR9SO2R9,, -NRgCO,Rg,, cycloalkyl,
alkyl, haloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl,

25  alkylamino, aminoalkyl, arylamino or heteroarylamino;

W, is independently halogen, -OH, -CO,H, -CN, -CO,Rg, -CONRgRg,,
-OCORg, -OCONRgRg,, -SO,NRgRg,, -SO-alkyl, -SO,-alkyl, -NRoSOyR9,,
-NRyCO,Rg,, -NRgCORy,, cycloalkyl, alkyl, haloalkyl, alkoxy, alkenyl, haloalkoxy,
alkylthio, alkylamino, amino or aminoalkyl;

30 Woaa 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRs,,
-OCORg, -OCONRgRg,, -SO2NRgRs,, -SO-alkyl, -SO»-alkyl, -NRoSO2Rg,,



- NROCO2R9a, - NROCCR9a, cycl oal kyl, al kyl, hal oal kyl ,

al koxy, al kenyl, hal oal koxy, al kylthio, alkylam no,
W@piono4063 am noal kyl; 30 W2aa is i ndependent | yPCTHIUS29O81076984

-0H, -CN, -CO2H, C02R6 - CONRBR8a, -

Brsiye s R A elSha B o

- NR9, 1 F%ﬁ)g@ﬁ H%ﬁﬁ@?%g Bﬁﬁ}, ycl oal kyl,
al ky a % a keny)() }}E(oxy,

al kyl t hi erea‘slledpardlembr hahugbrneOHr Cayi GO, k@ﬂ)z,R6 M ORRisRs,,

I e b Do S e
'SSOZNﬁ%(E)(zI Yy ‘I\Wé I%%)%loa Kl’ NRAGER RS, H{W%@ﬁoxy, alkylthlo

cycl oa alk *hal oal al kenyl’, hal oal kox
al kyihm’malkyl alahiheta‘ahlky(br he@ro;zyqulh\&]neﬂmmﬂ]ﬁyltyl dueteroaryl or

net arSEpe rinedy SpEna wEna v el B Fi Brvae i ror

Rya, rcﬁ?&%dt}ﬁP%R&WﬁgE@\ﬁbt% ffali@tn;V2aa or \2ee are not
only hal ogen; a and b are independently

hydr ogenRs, Ral and &, are DHEpendehily hyd@zen, 13log @) ARBaCN, -NO,,

i kygglﬁal GaN 858 5%5@18 S—S&ﬁ‘;"az Soean ﬁég‘qﬁ %&Ogﬁqoalkyl

al k%?Ml)alkﬁaahIQﬁHf lﬁ%?ié/xy, akdayl, hﬁlbﬂkox?ra)ﬂk}llthiooarylthlo arylsulfonyl,
aryl sul f onyl , I"am no, am noal , arylam no,

het @H@hirrylioamnmoalksdrwlamimeﬂ@tewr}yamlm, at}é,theteumgm blyhe,terocyclyl,

opt 10§ ei b ot L PiET o me B B R Ui s

R4 i, ’lkylgrer, cycloal kyl, both of which nmay be
optionally subBstituted with one or more substituents
$el ect edRiis @ikylrmilcyx@@ﬂﬂwl oW, of Wikl may SReptiondPERBstitw@Nyith one

_cotkar o i Kl TRt GllRe e ORar b

anm nRR,d@tenaeyobyl C@&h@@Rﬁa@GH @@@Nﬁma (td)ﬁR@igkyl

al koxy, ar yl, heteroary] eterocyclyl may
opt i HR&@@z%s&@:&a ali, extkovw,tawl azonCRhetemetlyl R’ﬂwterm WRegin

cubdbs Pt R et dis b TR or3 O GOty gyt wio

jor om%h@l qgghnd RGH, - OR6, -SR6, -OCOR6, -CN, -NR5CORS,
R6, -COR6, - CD2R6, - CO2H, - OCONRBR8a,
CONR8 RSBA}aa is S@ERBQ’I aMhloplmay be p]kttsmlly sabg;nuteda\mthw@e or more

X

SUbSNRESOzRQ -QORD (EUQ,R6 R@@QH R@@OI\ER%H&,RC@NRgRéG-SOL% akiy!
or cycl oalk |, both of which may be optlonallﬁ
subgtkokytaed a»mmqﬁhet@rﬁ@cm oifgtegoagihyshoraindp aksyls elkesot el

j‘sr O'Reteff"oa%n? grnhetero%_/lclyl n%?rade 0pt§§1§111y su%glﬁgd w1tﬁ:E’7, R7a, Rob, and Rye;
Ry 18 alkyl or cycloalkyl, both of which may be optionally substituted with
one or more substituents selected from halogen, -OH, -OR, -SR¢, -OCORg, -CN,
-NR;sCORg, -NRsSOsR¢, -CORg, -COsRg, -COoH, -OCONRgRg,, -CONRgRg,,

-SO;Rs, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl,
30  alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with Ry, Ry,,
Rab, and Ry;
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- NRSCOR6, - NR5S02R6, - COR6, -CO2R6, - (C02H, - OCONRBR8a,

- CONRSR8a, -SO02R6, al kyl, al koxy, aryl, am no,
whedoeneoyxl yl or heteroaryl, wherein the al kyl PCB0S2008/076984

al koxy, aryl, heteroaryl or heterocyclyl may be

optional Ly subst i t ut ed with R7 R7.,
-10 WO 2By ml@s?@srr@e@rﬂwm%ﬂ}ee%%@aogew Y%\PYCi%@WI aryl,

occ%f' EcoR: endent |y hydrogen, alkyl,
cycl 0$E§ o ? @@Q%dloalkyl COR8a or C02R8a; R6, at

each occRgmEmwboamsmmndeménﬂmhmﬂydhﬁkybmﬂkypﬁphhkmmpmyL

aryl ero of may be optionally
subﬂlloﬂyp’éﬁl Bﬁg@?nal&ﬁﬁbsuﬁ’ﬁ\gf}w@& ke 7b’5m$29‘7°’ R7a,
R7b, andpRg., R tan%@&“at%@%c%ﬁ%@ a?eﬁﬁde gﬁ%ﬂ@r}ﬁ%nﬁlk}yl

hal o, al kyl al oal Kyl cyanoa
hal d]&l]oklk)(lyqyawaﬂkyl abkoyy, badyalk(myyamlr WLOXﬁraWIaylkg/ry],alkyl
ar yI al

cycl? éﬁ%b&%yﬁ t;amg%ﬂﬁﬁydgﬁpﬁquéﬁé hﬁh Ialk %0 -OH,
hydr pyyal l@dNRgﬁg }’lllydrcbﬁﬁl }ﬂ%?ly heteﬁf{‘r&ﬁﬁ&&ﬁ%&l@%&' heteroarylalkyl

het eroaryl al ky het ér oar aryl oxyal k

al ky'le'temarylalmcy,l aa lbosgle i, dkyl&my aflanityio, aralbwmmmmld@
i SPGB0 A RtboSngy SOy Qi orbi b“vﬁgﬁ“rﬁ

opt 'h%@afgym§V9§@dt1bh§l@QuM1fu&d%@ RiIFRIA R R Qﬁ ngnd Ri o,

each occurrence 1S | ndepen ent
hydr ogenRs aldiiel, at @ylcdawirdogs, is indapgidenthelydragan, plkyb cycloalkyl,

cubarna e Shrserac T o B By Sty sbsjuteg it R

al t g nat i, veldor,R8 and R8a can be t aken together with
the nitrogen to which they are attached to forma
et er ocyel a}ﬂernamwgf Reomnt Rirsiam e thken2oge@ier with the hgtogeroia tidind

L T aira R b e R el gk Eangert bidafimt
R10,ind23@RentiisOste BfMsn ﬁﬂ;%rouP ROnsaNfy HN N0 83 which may be

occurrence, is |ndeﬁendent hydrogen, al kyl,
cy clopadrially $ubStEme®W}t RiaRyl, Rldyehd Rpet er oaryl or

Subst 1t ufedtRye eheaph ot T B RN R s cvelgation
22 hiryd GeUAlkA MR roard ok ﬁkﬁ&@@@@r@ A1l by whikiK by bEoRAly lsmismuted

aryl or heteroaryl all of which nay be optl onal |y
subS’TlihtRm,é*dOa;vabhaHQlPooc, Rl oa, Riob, and Rio,; Rio, Rioa,

EI alog Eﬁﬁ eaé@ Ochrr(eggcfekls 1ncfé%engent1§|al%<¥f cycl a@g? Ql grehelgeré/aryl
ary |aHX)YWh1@ﬁ lﬂajﬂbé/ bptloﬁeﬂbﬂ saﬂ)slﬁ}ﬂted vAthyR, g Ry m&{andaﬂllﬁe nyl,
I'al kyl , cycloalkylal yl oxy,

cycl oal kyl, cycl oal k K
ani no, éﬁt Rifoay Bro@ﬂ% loy Pt eadtgqcurrenhw@rla@pwdenﬂy halo, alkyl,
et er teroary) al al

%r yﬁbl)%ggla I, ¢ aXdallTyE ﬁ<t0 a%r rylfgxy, ar}blgltyf %?allyyl, aryliz(ﬂféyl()xy, alkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl,
heteroaryl, heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio,
arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -
CN or thiol;

30  provided that:

(a) Wi, Wiee, Wa, or Way, 18 not cycloalkyl when n is 1 and Ry, Ryza OF Ryee

are cycloalkyl;
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aryl al kyl thio, aryloxyaryl, alkylam do, al kanoyl am no,
aryl carbonyl am no, -NC2, - CN or thiol; 30 provided

WO @478y W, Weej W2, or WRaa i s not cycl oaP&yUSwWhg076984
nis 1 and R4, Rd4aa or Rdee are cycloalkyl; -11 WO
2009/ 045753 PCT/ US2008/ 076984 b) W2ee is n .
cycl oal ki, aVytis neiepelpiiy wryloh*egqﬁ%@roabit%rpwlygméw This il @nd

1 a Bal cycl oal kyl; (c) R7, Rya, R7b, and R7,
qg § %Pﬁtuted with at |east one R10, Rioa,

R| ob or (cRi otRWREMR7,iapd R@enuséoe@ybsltiommyith at (eiasit))nm@,e[hbas
cycl oal ky]| bstituted wth

het Ma?rﬁ?fmcw Fl?{) Lo &yelealioyl (M@rl%@f‘% ?(Jo\&wr%
'F5§, %Etgg)’wé Fytt??ﬁeé%a{rg?(lﬁzthe Bzrahetﬁzgyl &'heta%cyclﬁ 'fsdsuﬁgnwted with

I's ar eteroaryl “or
het &7oRy, A7y lor R7c{ byl (i ply, B,m,dRibﬁdery(ﬁs argt, h@erodal ck'}hletemcyclyl

an opt 7ol | y--StELeT Fea -1 Bl FISTH by et
not sﬂlﬁltlﬁl%%lthaah‘f)ibﬁonahf@‘&l%?ﬁt{f%& a@fm@ﬁtyl apghen Rdee is

al k I'n “anot her efbodi ment, conpounds are
t hose i n(ewhi Wy is hotilgloger, kisply hal ¢alky) or apyl ‘whah Ryt s @kg). n;
b is -al kenyl-(W)n or -alkyl-(Waa)n; Lee is

al kenyl -(W,,),,, -cycloal kyl-(W),, or

- al Kydzaf V2e@dddiner én'?I’odalrhe%t %oﬂlﬁouﬁds M sho@tin RARN:
occurrence, Is Independently hal ogen, -OH, -CN,

- C02ReG, L-ISGGKRS’RSWJ%O%RW&I - SO2NRsR8a, - SORG,

- S02R6, - NR9O al k oaI kyl, al koxy,
aryl oxy, Lindy Eﬁagﬁft?/zi\%)n é@ﬂ”]t(lﬁ%“ b ar yl)/t hi o, d
aryl sul fEan -alkaithszﬁ% n@do@mltm Lalky@y Wl no or

het er oar yl am no; i s 1 ndependerit 'y hal ogen,
L5OH, CNHIS-IGOZRG C(]\IR8R8a - OCONR8R8a, - SO2NR8R8a,

- SOR6, - - NR9SO2R9a I al oal kyl .. .al koxy,

aryl oxy. Nl CERBSRYEIE| R gidpiy iRk GH.-n R

ar yl.soNkemy l-OCaNRYR AMTEONR R JS@R|6,KEOZR6 WS(@mg;QQIk r

het eroarylam no; W2 is | ndependently hal ogen, -0

- cozlaloalkﬂl\alkomﬂexy, heboNReRaky thRsary HOORE W oOMNRS Re!O,
- SO2NR8 , 2-al kyl , -NR9SO02R9a,

" NRECERBRI. 4 o S gp R

_ alkoxy, al kenyl ,
doal oal koxy,. isdhdepbddehtss haRlgky L@R] 085, -CO,R¢, -CONRgRg,,

-OCONRGgRg,, -SO2NR$Rs,, -SORg, -SO2Rg, -NR9SO,R,, alkyl, haloalkyl, alkoxy,
aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, alkylamino, aminoalkyl,
arylamino or heteroarylamino;

W, is independently halogen, -OH, -CO,H, -CN, -CO,R¢, -CONRsRg,,

25  -OCORg, -OCONRsRs,, -SO2NRgRg,, -SO-alkyl, -SO»-alkyl, -NRgSO;Rg,,
-NRyCORy,, alkyl, haloalkyl, alkoxy, alkenyl, haloalkoxy, alkylthio, alkylamino,
amino or aminoalkyl;

W is independently halogen, -OH, -CN, -CO,H, -CO,Rg, -CONRgRs,,
-OCORg, -OCONRgRga, -SO2NR5Rs,, -SO-alkyl, -SO,-alkyl, -NRoSOsRg,,
30  -NRyCORy,, -ORe,ORo,Si(Rop )3, alkyl, alkoxy, alkenyl, haloalkoxy, alkylthio,

alkylamino, amino or aminoalkyl,

-12 -



am no or am noal kyl; Wa, is independently hal ogen,
-OH, -CN, -CO2H, -(C02R6, -CONR8BR8a, - OCORG,

WO QO0ONIRBRBa, - SO2NRsR8a, - SO al kyl, -S02-al kyl PCT/US2008/076984
- NROSO2R9a, 30 - NROCOR9a, - CRObORIbSI (R9b) 3, alkyl,

al koxy, al kenyl, hal koxy, thio I kyI m no,
am no or amlsn‘B%ﬂpRI}?]Fn gﬂ‘ﬂ?g% 960@%@ 8NR8R33,

i, e S i,

-S0 ZNIREIR&&;a, alB@ Akeayl, haleaBORy allllgithip or NRASORROa,
- NROCO2 al kyl . al kenyl , hal oal koxy, al kylthio or
ami ri’é%’l“@ahatwéﬂﬂB’i/WéFeHepﬂta‘tn g%erbr Weee are not only

al ogen; n d en,
Eal ogen R?l&%ﬁnd @%r@ﬁd%@nt%dhggﬁﬁ%c%‘ﬂ th/ -6y dReg!
- S026B3RG aC ONBODRG aSONBERISEORal H9hRs..dkdyb élhll@g/lkyl cycloalkyl,
c cI al kyl axy, .hal oa t hi o,
o yieDs vy iy IR e 6 b i st
ar yla@ﬂrﬁlﬁ@ h@@ﬁo@fy%ﬁﬁ/d am, 'ﬂ@tero%ﬁr*heﬁ?&c?&ﬁ%ﬂérelg the aryl,

het erocycl’yl, wherein the aryl, heteroaryl
het dreomynl yi hetepacydgl mq;ythe@pad)ﬂaily sblgtted wttb ﬁ7,\&71, RovRamd Ryc;

{ i ohRiag e sisibel b St be PR SgtugRiih one
rm r %r ﬁféﬁ%ﬁbs‘tlﬂﬁﬂﬁs §el&?éd%ﬁgdlcfg'éﬁ mﬁm%& QZ&ICB& -CORg,

CO\RQRB;a COQBO-Z}QE)N%BRkay’rQOI‘ﬂT&sR@x;SOz&« ylkyl, ekdxyoaryl, amino,

het C r heter n th Iko

oy ekt ion Rerofy ChBREN s AlRT RO T SRt el Gy
Subshdythe bethnly ﬁbﬁ?utecmﬁh RERRD, RANGIRZE] 15 Rdaa IS

cycl oal kyl, whi may be optionally substituted with

6ne or nBres leﬁbﬁi‘b’l whishtnzy He b@tmnelb/ fubsitat éral ithgeng, or mOke,

-ORG,, -.SR6, - - - -2 - H
- OOKRAH: O s e Rt oK Rt R OGP Bosy . K, CORe
an ngQ, eoeommga,ytom@w esgﬁadlwl ,alk’éﬂ? ragn rhnhﬁue habﬂ@wcayl

alkoxg ‘aryl, heteroary terocycl may
opt iod qemwlswb@tmtﬂmaéldfl wikvhy, R, h%wawwmetmclmnay 20

Rdee |.s Kk tjonally substituted

wi t KP g%ﬁ%?%ﬁ%t}n\é\ﬁlwgﬂgnﬁg? ‘@ﬂg@ ected from hal ogen,

20CH, cciS & 598520 Ity Geh3Btuted GHARR QQZH
- OCONR8 O;g?a § ég%ﬂRSIRSa -eSOZRGa }yal k Tut al koxe Orm l,

ami mobstinentesarsied ifigm haloeerh e@BrORey Sl 6,\7@@9&5 Nh@ sk GORs,

oot ORI ONBeRH cGPRR G LR TS PG TR Rpersroy
R6, oahet@f@éﬁ'?l QEEHIN HIRNGE, alldxy, REEMBRERAT bheddrde ¥b1y1 may be

cycl oal ki/ aryl or heteroaryl all of which may be
opt iopteda ySltbﬁltHE'f?dt’VUthRmRbb ®IR:Rya, R7b, and R7e]

25 R, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
all of which may be optionally substituted with R, R7,, R, and Ry;

R7, R7,, R, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, cyanoalkyl, alkoxy, haloalkoxy, aryl, aryloxy, arylaryl, arylalkyl,
arylalkyloxy, alkenyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH,

30 -CO;Rg, -CONRgRg,, hydroxyalkyl, acyl, heteroaryl, heteroaryloxy, heteroarylalkyl,
heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio, aryloxyaryl, alkylamido,
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R7, R7a, R7b, and R7, at each occurrence, are

i ndependently hal o, al kyl, hal oal kyl, cyanoal kyl
wa@bkdoomys7shal oal koxy, aryl, aryloxy, arylaryl, PCT/US2008/076984

arylalkyl, arylal kyl oxy, alkenyl, cycloalkyl,

cycl al k IaIkyI cycloalkyl Ikyloxy, -OH, 30

noy){wgﬁz RYJRIPBRY éﬁz&»p NN Olﬁﬂ% Poeteythe aryl or

het g X I h R, DR STOAT Madl Koxy,
arylg§§%¥£9ﬁybeﬂﬁ%ﬁg §m%1§f§¥% 1F%Hm 1a’aryloé(?’yaryl
al kyl am Boand Rg] 3t d&AEh ﬁ@@@dn@@gESTB&meEhﬂJSBﬂﬁ&EIQi&QB@cloalkyl

al kan ylanln m.no, -S02
t hi &FY ﬁr liqtﬁvéocgi?lyf) %5 “?1?1%‘{ @?yo%oyrlowﬁy S%tltuted wnh Rlo,

apt iggnag gyaﬁﬁ@ tituted with Rio, Rioa, Riob, and
i0,,: R 8a, at each occurrence, is
independemﬂ%ywhwuﬂbgmdR&&hk?émkawngﬁmtWyhﬂmnamyhuowmwh

h | h cl |1 of .whi
opt 1isnaa yad iotiug B! Ribeonuanie ba; R BSergpigm
Rio ’mdeﬁéndéﬂtfy%l@é&d ¥&h Yhe @ﬁ)uﬁ'&gns@ﬁﬁ‘g &ﬁm N£ O #4&Dwhich may be

together wth the nitrogen to whitch ’they are attached
tof®mehMMmmwmmeW&®mw&an1 2, 3, or 4

t t d dent | t h
onet ot 1 Roronat Rk SguEsae & ngape i by e o Bl
su b%bll ta‘&lﬁ WckdRoaR19r hdmtr8&clyRiafBr whieH m%{ Qes@ptl@)ﬁ)all?%u@ﬂﬁlted

each’ occurrence, i's independently hydrogen,
alkymﬂﬂhydM@d%KymKHharyl aryl al kyl, heteroaryl or

het er ocy mhich ma e i ona

substit ug@ it e?zﬁ%toﬁc"ﬁ%ce ’ﬁi"&?ﬁpef‘%‘ﬁ%éfﬂﬁ% I%:“i% anypgheteggaryl,
each|IQEGHich BRE Be op@malr}uiﬁu%ﬁa@ew&mlelmyl Ry SHRITQR! A&M'

aryl or heteroaryl, whi ch be optlona 'y
Bubst i t uRedRwi Riw, deRmRatmch @cmbencanad: iRlcpendenthychalbsalkyl,
Rio, Riona R o t each

nadpBHiRn oyt 300 k1 et B RS PS atkeny

al kQ?&Moall%ll,)’clyeloﬁkﬂilllé’y‘l?’oycl@ﬁwl@lﬂ(ylbxy, @ﬁWoaJd?Y Ih?/droxyalk&rl acyl,
aryl al kyl'ox cycl oal kyl kyl al
oy Clhoatkl, amegmwy, mmmlalmeter@amla&w wlpxyaa@y ik,

re o i K351, Yh A 1 G B, 20, -

vyl kphivhi o, aryl oxyaryl, al kyl am do, alkanoylan1no
aryl carbonyl am no, -NO2, - 20 CN or thiol. 10025] In
another enbodi ment, conpounds are those in which: L

ny
i aI Q@%%F \Rﬁnﬁ)t ren?qukman %%éogjl% dre élgsel_gghwg
- cycl oal Kyé ~allcMilypL-OWOY, oralkw whyeee)n;, nis lto 3; W,
at each occurrence, is |nd%%$ndently hal ogen, - OH,

- CN COQR@ alkenyl (Wl)n or alkyl 2aa)n:
25 Le. 1s -cycloalkyl-(W1), or -alkyl-(Woee n;
nis 1to3;

Wj, at each occurrence, is independently halogen, -OH, -CN, -CO;Rg,
-CONRgRs,, -OCONRgRg,, -SO;NRgRs,, -SORg, -SO,R¢, -NR9SO;Ry,, alkyl,
haloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, aminoalky]l,
30  arylamino or heteroarylamino;
W, is independently halogen, -OH, -CO,H, -CN, -CO,R¢, -CONRgRg,,
-OCORg, -OCONRgRg,, -SO2NRgRs,, -SO-alkyl, -SO,-alkyl, -NRoSOzRg,,
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- CONR8R8a, - OCONR8R8a, - S02NR8R8a, - SOR6, - SO02R6,

- NROSO2R9a, al kyl, hal oal kyl, al koxy, aryl oxy,
whadoomkirexy, al kylthio, arylthio, aryl sulfonylPCT/US2008/076984

am noal kyl , 30 arylam no or heteroarylamno; W is

e L e st s o S Stk g o

- S02-al eyl - NROSO2R9a, - 14 WO 2009/ 045753
PCT/'US2008/ 076984 - NROCOR9a, al kyl, hal oal kyl,
al koxy, ngsdsﬁycﬂepeﬂdahtbdialugmy -OH) KN, tE0B1, -CORy- éI@NR@R@,r

gt LR

0% -
-SNRQNB . _%?go stk% ﬁgﬁé sﬁl‘)&? kaﬁe“m%kﬁ%ﬁ‘??’a 4 lé%& ,

hal caﬁdylaomw orainlmhlﬂ(hll, o al kyl am no or am noal kyl ;

| ConRBRBd . isprisen otk C@&ﬂ%@&mf%ﬁiﬁ%

- S020@bkY|-0CONRIRD ZE@ngﬁgkssb allofl Kenyly, halsalikoxa,

al kyl'thio or am noal kyl rovi ded” t hat aa or
ar e atketylonloplkozy, @@@mo Rfsa,mlmﬁcyand R3b are

fo%ﬁ%’éﬁﬁwm&d@kg%gé% g’&%ﬁ?z‘%m&l Kyl ﬁgli oé:\%i

cycl oal kgl R3 %h(ll(Rfﬁére ﬁ&e\{%rﬁféﬁ{tly hyhaigaam@g%m Oﬁ kcht Nd;

aryl t hi o, [ sul' f ony kyl am no, ani noal
ar yl-atike, CONBﬂhs, ew&JRaRaamﬂiyl élawlkylh@lcbﬂﬂialr ylkoxyr aryloxy,

A 1 T e LT e R

R7a,he sy 1@{11% %’Jyl het@%aﬂy’ﬁoﬁ]e’t&i/dc%/&%?l @u&élea{e&wl heRRSaRy1 6f

whi ch may be optionally substi one or nore
$u bélmetoamhlsmas@b epttoeldll}f ubstitited \M@hshz, RqaCRIZb; an®RG; - SR6,

- OCOR6, ;CN, ., - COR6 -2,-2H -O(%(]\I R8a,,. .

- CONRS R8]§4 18 hlgbléﬁéydl%llﬁfﬁ%oﬁg)'f Wg% may Ibg pp 10&§ﬁlr§ggst1tuted with one
het e aeMGubdtinRhits RasRUGRMYAalogdh ORI I@K6h%RQ| BYOR;,2CKOX0R,,
aryl, heteroaryl or heterocycly e o tlonally

S ubSCOtRﬁ €21 W@WSRR)/@OWSB&, &%Rﬂﬁlé(ylyﬁh@@ argl, amino,

e Bt o Bl TE YartFn SR QR ARGl BB Mgy

200RGna ﬁeﬁaona%%nute&hhh RORROR,,- dRR6, - COZH
- OCONR8R8a, - CONR8R8a, - SO2R6, al kyI al koxy, aryl,

am no, hBtaels wy@ﬂgyl whish rrmztbe pmamyl y, sulptiiéited with ong oamlfagﬂ

o e IS OB M L Db TIOR RS cor
RdeeCDsH abk:mNRgR\Q,l GDN'R@Hga,bsog{gt dren, 3J1H0Xy,9ab5bsdnilﬁdlh§@rocyclyl
Wt hor lcl)er][éerogr;l \quergm the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be

25 optionally substituted with R7, R7,, Rz, and Ry;

Ry 18 alkyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SR¢, -OCORg, -CN, -CORg, -CO»Rg;,
-COyH, -OCONRgRg,, -CONRgRs,, -SO»Rs, alkyl, alkoxy, aryl, amino, heterocyclyl
or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be

30  optionally substituted with R7, R7,, R, and Ry;
R, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,

all of which may be optionally substituted with R7, R7,, Rz, and Ry,
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substituents selected from hal ogen, -OH -OR6, -SRG,
-OCOR6, -CN, -COR6, -C02R6, -CO2H, - OCONRBR8a,

WO gobiegR8n, - S02R6, al kyl, al koxy, aryl, am noPCT/US2008/076984
heterocyclyl or heteroaryl wherein the aIkyI
al koxy, heteroar or heterocyclyl

opt i onal Ry)ﬁéaug@t Wdﬁﬂea SRR ppemzenciRpE nggpend et&%{dﬁf@val ylRs,

at C )
cycﬁ%%?‘l@f M;ér’yelflh@cﬁikoh gﬂoar § ’%%{y!{ anglh% ar)ﬁlallrgr%loxy, alkenyl,
opt icgeladlkyy, (srclbdkylalklylmycLmaWalRyle)RmeoRm @@ﬂigREONRgRé
009/ 045753 PCT/ US2008/ 076984, R7,
7, % Tl RS ETerogpy O’iyn]beé%%ﬂ@%ﬁ tqﬁ%ﬁrx}alkoxyy
%l k%kyloﬂ}@lh(ﬂaéﬂéﬂhw %lyl%ﬁ?;rﬁhlowlgﬁjam%ylaﬁﬁw alkﬁ{o\_{fiaﬁfﬁ%

arylaryl’, arylalkyl yl al kyl oxy, al'ke

c y c Iaqéctakgohlylamyloj 6@I2H(9y H‘&Dk yON octhel, sdkieyl thet :k’yll aphyteroaryl may
roxyal kyl, acyl,

het dF! Batipe! pely qu%‘ftsdaﬂﬂilcg\l qugt% PB%&W al kyl |

het er oar I{% ﬂidl‘f{%xﬁt ea@h @Jciﬁlréh&’ al 1hbfépenc§h lll)ldmggn alkyl, cycloalkyl
aryl al kylthio, aryl oxyaryl, alkyl o,” al’kanoyl am no,

ar ylagd, rlbtmyibdt o Inetsrocy SR B b Wlnmmay l@Mpoonaﬂlh gistitutet et iR,
the ary d teroaryl may be optionally substituted
Wi ¢ R %’ﬁ} % Ri ob, and Rioe; R8 and RB8a, at each

OCCUrr engeadifg, LAePsRESIEE Ys 1Baréi$6ﬂﬁﬁﬂy hﬁkdgxﬁ alkyl ¢ cloalkyl
cycloal kyl, aryl, heteroaryl het er ocycl yl ¥

whi @iyl rm»;lalbxel mnrm)yi@r hatergeybolyl, |at1 Qf w@chm:hbﬂg@onallyoubstltuted
Ri oa, EE %d ﬁ? ; RO and R9a, at each occurrence,
i s iHtd e e Wya fogen, al kyl, cycloal kyl, aryl,

aryl al kyR,,, i@ @@rdhceots lﬂt@f)&laaﬁ%wi cy@éaﬁky@fary\[\'m Kelfbroaryl
may be optionally substituted wth R0, R oa,

énd thlOéw ICR@I@Y bfaoptl@afdly solas@umdewﬁweRm,uRQOaJ Rldﬁgeiriﬁ&naﬂdy
al kyl , cl het er

i oh’ medngoo i aRER by« HOR r b vglpnancn
Ri Ofhalo@IREl, &k &y; arfiDsy Bk aar}JﬁrﬁaarKBlk?p aryﬁtl]@lo%y Qa;lkenﬁlt cy@@ﬁl’l}yl

occurrence, are |nde endent , hal oal y
al koxsgloaliaalkyl, caﬁlwlbydgflkylaxyy alamyJ OHahydr@ztthl acyl, heteroaryl

o IR s, R, s SIS R ol

dnet er@akyihio, a@%&?a[rﬁazﬂk/}HMM@ aD@h&1LahY, Ia@héa»Honylammo -NO,, -
heteroarﬁlalkoxy aryloxyalkyl aIkyIth|o 20

ar yI@Y thivhi o, aryl oxyaryl , alkylan1do al kanoyl am no,
aryl carbonyl am no, -NO2, - CN or thiol. 10026] In yet
another enbodi nent, conpounds are those in which: L

-[@026y! - ( ﬁnotl?e5 etbodiient,&okBehlds 4 ¥¥nole i@Nwhich:
-aIkyI (W2aa)n;, Lee is -cycloalkyl (W)n or

- al kyl - (Akee Ml (W2)n;
25 Laa 1s -alkenyl-(W)), or -alkyl-(Waaa )n;
L. 1s -cycloalkyl-(W1), or -alkyl-(Woee )n;
nis 1 to2;
Wi, at each occurrence, is independently halogen, -OH, -CN, -CO;Rg,
-CONRgRs,, -OCONR$Rg,, -SO2NR§Rs,, -SORg, -SO,Re, alkyl, haloalkyl, alkoxy,
30  aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, aminoalkyl, arylamino or

heteroarylamino;
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nis1lto 2, W, at each occurrence, is independently
hal ogen, -OH, -CN, -CO2R6, -CONRBR8a, - OCONR8R8a,
WO 302MFRBa, - SOR6, - S02R6, al kyl, hal oal kyl , BCRUS2008/076984
30 aryl oxy, haloalkoxy, al kyl thio, arylthio,
aryl sul f onyl | am no or

het er oar szwend%&'gl v g’% 09l ohbr e Pe1iBa06 8N FrBe4

W2 i e I

e L A L O RS ULt
- NR&%ﬂRﬂaalkomF@E@@haloaéltdny alkylthial a:lkaﬁlzkmho ordnkimoajkyl;
al kenyl, _hal oal kox yl t hj al kyl am or
ami noal kWZaa 18 IWE’Q%M%P @’ah r?(g @ae ﬁ(hﬁ C o “CONRsRs@N,
-Ssozg%mg?, ,8@%\1 ST E@m 2 ARy 0T 9@%@%95% alkyl
al kyilkoxy,alklcm yhaloa]kbm y]kylth@lab:alakmqm aminkylkylhi o,

| kyl
nal agon W ndgritentdblieon 8reR. | ORPAREE: CONBeRe,
- CCOHRBR8ap COﬁ@%M}ZSE@?\IRgR?OS@ K, so§91%ylalmb@%R%, alkyl,

- NROSO2R9a, al kyl ken hal“oal kox al kyl
am ntahyytial oaﬂ<©xypalkyh}dedrmmmallm2aa or \/\2ee are not onI y

al o d R3b a | ndependent | y hydr ogen,
]F?al @S@Med%@ 22 et o T%@%ﬁ%, al kyl , ~ hal oal kyl |,
cycl oal kgl R, %hdmggsére 1ﬁ&e}5brﬁféﬁlﬂy Hatogal, kasyen, @H()@N h-N@z,

arylthio,  aryls Kyl'am no, am noal
ar yl-60iko alklylbhdoaﬂasﬂydyelmlkud allanyIa;ylh?efc h:rloxaékoﬂ aﬂfylthlo arylthio,

het t
not EhayEn DS B MBS i Gyl hefprog or
Rya,hetla?o@ NWhdRn the oA hlet%roalym heREoc§NGI @@J geYobtiodapy h - of

cl
whi ch y%eotlonaly substituted with one or nore
$u b§tlbstltlﬂ@ldt\‘€th§@l Reiled 2hd Bm hal ogen, - OH, -OR6, - SRG,

aI Kox y CCE?‘@ Flkyqo%%%oallﬁfgngﬂ SEY y@llma% % R]ét{ogqérasiu%tﬁutedy with one

wheroe fdret soBtitdekty lselec?éd‘?ﬂ?ﬁyhalc%éﬂ l.oHh&IRE! SRE YENOICOR, COZR6
het er ocycl yl may be optiona 20 substituted with R

Rya,-Ceath -CanBsii. cSOMWMl,gll@gﬁnlaaé,l aRyo, h%ﬁb@wlyhalwetﬁeoawl

opti gnal | tute vvlth bstl nts
201 caRE te ATk, M PrRppiro Rl Pma |
mCO%lﬁi@tltute@%iﬂ R;, R&@NB%BSR,C - S02R6, al kyl, al kOXy,

aryl, am no, heterocyclyl or heteroaryl, wherein the

al kyl | aRkwxyycl@Hgyl whwém@{v(bamytlondiy %b&t@ﬁ@b\y@ gile ofEgIche
ggtelg%?lrug%{t sqlllec%d ft Utha??é bp Reg § S@ﬁﬁ p%nlgﬁd I%702H
Wi t hCORR; Y, -SOJRE, alkyl, alkoxy, aryl amino, heterocyclyl or heteroaryl, wherein

the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with
25 Ry, Ry, R, and Ry;

Ry 1s alkyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -CN, -CORg, -CO»Rg, -CO,H,
-CONRgRs,, -SOsRg;, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with

30 Ry, Ry, Ry, and Ryg;

R, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,

all of which may be optionally substituted with R7, R7,, Rz, and Ry,
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substituents selected from hal ogen, -OH -OR6, -SRG,

-CN, -COR6, -CQ02R6, -CO2H, -CONR8BR8a, -S02R6, al kyl,
wa@bkdonys7saryl , ami no, heterocyclyl or heteroarBeT/US2008/076984

wherein the al kyl, al koxy, aryl, heteroaryl or

o A R RS A e
i nd n I I
OB oy EYELSB Bt AU .

R7a cyma’:bkyl,a:lydoﬂ?ylalkyll@/cm)kﬁ@l@ﬁlbm517151’6 _OH, -COsRs, -CONRsRs,,

b B BRELL 4f 8@%@%@&@%@@3&?%&0%&% hqﬁ%{%ﬂﬁlﬂsw

al kg xyti'l@ifloﬁk*i@lw ary}"’a'lléﬂthloaa[r})’lb%)&l aﬂ{yYalnﬁﬁcy lcllkanoylarnlno

aryl a Foxy, al kenyl,”” cycl
c y c Iaqédakgolnalhm;nlo Sé)bej) gDk ylMa blktjliob Wpremrthmryl or(throaryl may

kyl |, het |
ot T QP A LY Ot BB 2R et omr vi 81 kony. 5
aryl oxy akbéﬂd,Rga'akéél:ﬁ BcRorerE, Y4 1§Héf)¥lllcfeﬁﬂl)phyd?€fg¥ﬁ YR S‘Yééo%kgl,

al kyl ani do, al Kanoyl am no, ~ aryl car bonyl am no,

- NOyyl oﬂmtmarylmlkxbf ‘whidhenagiba op tvenabhy gplbstamtemwtﬂeRmaRmd Rpmynd
]& tionally substituted wwth Rio, R oa, R ob, and
( gﬁmﬂs and R8a, at each occurrence, is independently

hydr ogeng, ﬁid‘%a, at GYIFORL, is in@dp¥hdeRily ]B%FC%E@ %fk)ﬂ C}&I@dalkyl

of which may beé optionally substituted wt
Ri ohyrylandalkvler RitopgrylRall efrwhi¢koagy tatoptenaly wsmmneé Witk Rid, Bios,

i ndepend rﬁgl y hydrogen, alkyl, cycloal kyl, aryl,
aryl K@fﬁ ¥ heteroaryl, all of which may be

opt i Onal R}{, A URStocs iR, ié"lﬂd@péﬁldéhtly RIK9B cyclBIQP ,ary@ Gﬂleter(l)aryl

Ri oe; R9b, at each occlurrence, i5 independéntly alky
dyc |2t af keirich may ¢ Oanﬁb'tsebsaanqdl with Rif Rada) Rief andlighanday

be opt | og F\#]ﬁa’ lé}?séltg }lg gdea\é\dh?]caurﬁénéié ared[l(?eggu?ﬁntgfha% g]kyl
0 c C %ﬁfo@lﬁﬂealll(@{yearyln slepen qg‘lﬁrﬂd}’ar?l@lk?} a@lahéyloxy, A@hPadyiedohlkyl,
Xy

al koxy,

ryl, 0
ar ylca¢lk@llkxbllyyl Cablndhxlalkylow ammlokﬂH hyctrgxyla l kayl, Actippryl,

ot Ay ePap By VR Y
Joet enyeakyha, K@P@Xyarflr Mk yRxiad laWanoyddnkiid, bRil@rbosHamino, -NO,, -

aryl al kyI thio aryl oxyaryl, al kyl am do,” al kanoyl am no,
ar yI@hesbial | ami no, -N2, - ON or thiol. 10027] In
anot her enbodi nent, conpounds are those in which: L
Is -al kyl-(W)n; 25 L. is -alkenyl-(W)n or
- al kpo27( V2a@idiher &t dingent, @B didaré thodYid Whieh:
-al kyl - (V\Eee?

Lis kyl (W2,
25 Laa 1s -alkenyl-(W)), or -alkyl-(Waaa )n;

L. 1s -cycloalkyl-(W1), or -alkyl-(Woee )n;

nis 1 to2;

Wi, at each occurrence, is independently halogen, -OH, -CN, -CO;Rg,

-CONRgRs,, -OCONR§Rs,, -SO;NRgRs,, -SORg, -SO,Rg, alkyl, haloalkyl, alkoxy,

30  aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, arylamino or heteroarylamino;
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nis 1lto 2, W, at each occurrence, is independently
hal ogen, -OH, -CN, -C02R6, -CONR8R8a, - OCONRBR8a,

WO S02MRTRBa, - SOR6, -S02R6, al kyl, hal oal kyl , BECRUK2008/076984
30 aryl oxy, hal oal koxy, alkylthio, arylthio,

aryl sul f onyl am n or heteroarylam no; -18 WO
2009/ 045%351}3@@“}9 ?leg@H -G N, n%%%n&@ﬂ?@%

el -SO%SRQMR% R Sggﬁ 9F0myl

- OCONRBR a 02-
- NROS02IRAaslkaxdykatkeny], haid)aﬂajxkydlkylthiokajk}yamlab klamylhqalkyl

o R AT T .
5C02860r- CONBRR )
o al k)l}f ~502- a’k P? ssgz%,i, ,Béal kyr EI@%UE% §}kyl’
al ketkypky, aﬁahﬁ,dialoabkyxm aﬂdyklyabi hio;, W2,, is

d d | -2
e it T S Bt
- S020abkyl.0cONRRD 8B AL s il Koy, Bl salionyer

al kyI t hi o; provi ded that \Raa or ee are not on
hal afemyl, malkﬂ&aoraﬂdltﬁi@b are independent!|y hydrogen,

al o hal oal kyl ,
@ymp %ﬂ%lth%’lzae%m %prt&elr aﬁ?&%m koxy, Vi kyl t hi o,
ar yl thiog, %ﬁh@ﬂ af%‘]ﬂélepend@ﬁtbf)’ﬂy@mgap hal@ﬁ@nn@'ﬁ k@'N -NO,, alkyl,

yl am no, heteroaryl am no, "aryl, hetefoaryl
het élab@limll wcl.oalky\helk@wnarvl@ey, dnalyalkomealbylthar gzﬂylthm, arylsulfonyl,

I;;tae n aﬁram&%;l]é\ﬁ eaﬁﬂ I%l]lélgg‘y %%ﬁ y bSt ' thg% qq.@{; orongerocy?lyl
opt ivaRakd e Syp ﬁétbﬂoai&p& h_wefot;y&ﬁ @naQ'be %&al}@’@sﬁ{tﬂ%ﬁ R,

sel ected from hal ogeén,
LSCORR6 R7» @TH;; - CONRBRsa, -802R6 al kyl , al koxy,

|, . h t th
AN (AT R e r%ﬁ%ﬁtgﬁd&%@ﬁ%@ﬁwg{f be
opt 's@lﬂ;ﬂjruleﬁ’ts S el iffobt 1R oW, tOH, 2R RER,, RYR, cBT{kg -conel, RI®H,

Rdaa i s cycloal kyl, which nay be optionally
subsCONBelézﬁt -HD1Ra, dind adiwxymr}é angiyh BetProehshi r hetrasetlewherein

f

| cogh ol Al iR Bhe Ry i ol g e
Joet Q{7g@7¥qi7ylan(pR7 heteroaryl, wherein the alkyl,
al koxy, aryI het eroaryl ~or het erocycl yl may be

opt i onal Rya1s asbelkylivbis \mambe opBnEty, Sumlﬁited:mﬂl ong g MRE, ;
o et B BB OSRL A BR HGion
- OH-CONRBR 5, - SR, a-ll@lhlalko%@al, anfiily ﬁ@erocﬁ@?bf heteroaryl, wherem

the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with
25 Ry, Ry, R, and Ry;

Ry 1s alkyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -CN, -CORg, -CO»Rg, -CO,H,
-CONRgRs,, -SOsRg;, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with

30 Ry, Ry, Ry, and Ryg;

R, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,

all of which may be optionally substituted with R7, R7,, Rz, and Ry,
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- CONR8R8a, -S02R6, al kyl, al koxy, aryl, am no,

heterocyclyl or heteroaryl, wherein the alkyl,
w@bdoonys7saryl , heteroaryl or heterocyclyl nay PET/US2008/076984

optionally substituted with 30 R7, R?a R7b, and R7,;

R6, at each occurrence, is |ndependen y al

cycl oal k- Ryl ané&hé&ﬁ‘é?lb%ﬁcwence &lejin ef\ﬁéﬁﬁltgﬂlal?avkﬂe
oo SR LB Gy i
R7, ,cyclaalk}é,agﬂodkﬂﬂkylmbalkﬂalkylbm emendém i@omj GONRRy,,
| kyl , hal | k hal oal ,
Zr yﬁ%(gr)(){q%m&? aoaryg% eéqaa (?xgx teréﬂrﬂgﬁwlb hetero rylglﬁgxy,
ycI I
aﬁ@tl)@)ﬂ’lﬁrl ﬁl((%{hﬂﬁh@)échl%!\tlﬁlﬁ arylS}Y}%hf;?jaI}%Y lnﬁ{ld‘)ﬂ'k lamlno
h et ar;dwlgohylaﬁnmb&ﬂ@aligy R0y ;Chet throb awhylteanl tkg/eiryl or heteroaryl may
het er oar | k |l o ya kyIthlo
ar yI1°51°R I?ﬁ% “ﬁW?fWﬁ@é 0a, Wkﬂ?% “do, al kanoyl ani no,
aryl car bRQéﬂd@&" Bcach &Q%EQI@G 1“%penc@ﬁ{l)pl{ bRk laty VR8I & N

the aryl or heteroaryl may be optlonally substi't ut ed
Wi t thefroaryl, Rllo&which my b@@rdloﬁalkywbsmtedndthﬂaa RiatRi@aotd Rig;

d dent | h . al kyl, |
ot or oar §1 indiPy st BUPGREROrro il Pl
Wt BrJRbPhctdRh 2R, alRirQhichaing b@oﬁ@onallﬂ@bﬁﬁut@d“%ﬂmﬁk%ﬁ%}, Riop, and

each ‘occurrence, i1s independently hydrogen
cycﬂhajkyl aryl or heteroaryl, all of which nmay be

opti onal tituted w Ri.o,. Roa, Riqb and

R oc; RoOB ﬂitmila?&wr@a%}sﬂf@%e%ldef}ﬂgRikﬁE%é%ﬁ%W Oriefgpgaryl
cyc Ia%k lwich m@%}éé o@fon&l@ts%sqaﬁaal w1th % |R162fR \M‘herrRle%dbe
optionally stituted wt b, and Ri oc;
ldnd 15 RRc@a RiRi, Baw, aRi Bhs, ataﬂadl @cmrencatareea@herd@mbfrlrabn@léyl

tl al, kyl Lk
ar 3e/I IE)% %g aé?‘y?rgi%?( é&’i‘r %W@‘?’f 8§W§k%%llg§§jycfycloalkyl,
al k%?cyll)alkﬂéﬂé}i 1 Q@'El&é’lkylalkﬁ}ﬂ;@] Qlﬁia@’ b@i hydr(z)xyalkzl acyl, heteroaryl

cycl oal kyl al’kyl' oxy,” am no, dr oxyal

Ret élp'@malgb’lloxly,kl‘ﬂ?@lf@l’ﬁdkxll f@i@}?Oal')H@k@W O@.’Vﬂ?hﬁlﬂyy |alky Ithio, aov!
PN A %f%éfzﬂﬁé%ibi?fé@ g Ries S monagia s -

ar yloaskeoy! am no, -NO2, - 20 CN or th| ol . 10028] In
still yet another enbodi nent, conpounds are those in
which: L is -al kyl-(W2)n; L. is -al kyl - (W2aa)n; 25

Coc e YT AR By neg e b g
- CONR8R88 is -alkyl-(W))q;
Laa 18 -alkyl-(Woa)n;
25 Lee 15 -alkyl-(Waee)n;
nis 1 to?2;
W, is independently halogen, -OH, -CO,H, -CN, -CO,R¢, -CONRgRg,,
-OCORg, -OCONRgRs,, -SO2NR§Rg,, -SO-alkyl, -SO,-alkyl, -NRgSO,Rg,, alkyl,
haloalkyl, alkoxy or haloalkoxy;
30 Woaa 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRs,,
-OCONRgRg,, -SO2NRs$Rs,, -SO-alkyl, -SO»-alkyl, -NRoSO,Ry,, alkyl, alkoxy,
alkenyl or haloalkoxy;

220 -



- OCOR6, - OCONR8R8a, - SO2NR8R8a, -SO- al kyl, -S02-al kyl ,

- NROSO2R9a, al kyl, hal oal kyl, al koxy or hal oal koxy;
wW@009R&:53 s | ndependent |y hal ogen, -0H, -CN, -EO2HS2008/076984

- C02R6, - CONR8RS8a, OCO\IR8R8a - SO2NR8Rsa, - SO al kyl ,

hal oal ko KD nbyblogas 108 R Gsb i Breb0N b,
RN L 8O 0 R R,

- S02lkehW pi halealiR@B02R9a, al kyI aI koxy, al kenyl or

hal oal l,fmdoé@ rovi ded that or Wee are not only
hal PHEMC 20 Y 2 A LRSS hdependent | y hydr ogen,

hal ogen, R ’an?(@,\l’are 1Mgﬁfnd@ﬁtmt¥dr0§ﬁ?|hﬁgééﬁ}’l e ?N —NOZ, alkyl,

cycloalky oxy, oxy,” hal oal koxy,
ar ylhahaldsxyl afc;ola&ull ilboryl aryloaj/ hyloalkoxyoglkdtnan @laltlny,l a,rylaﬂiy)hyl

h .
h:: Zl 3 0 alamoﬁéﬁeafg lgﬁl‘yl\,!ﬁgggt%épyatyﬁl lg?/q 196 aryl heteroaryl
subs hét%@ft{l Nnta?bﬁptloﬁq@’suﬁ7ﬁted%ﬁil 1871@3, 186’ ah@R? 3- to

10- menber €d "cyc may be’ opti onal |
substi t uReda 31(0 lﬁ/rmdmb@wé cpdoatip, evhsahbsdyi he@pmrallﬁmbaautedj

from.hal ogen, -OH,. -OR6, -SR6, -CN, - - C02R6,
Lo af B Rore AR sepied Mmoo 0y DRy Pt o CORo,
het eC@ﬁ(&’JGOzﬂhﬁkﬁ ' d?kotxpedryladnlﬁﬂcl) he@okRIY or l?crtéﬂ)aryl wherein the
heteroaryl or heterocyclyl may be opt’i onall

subsitkiyt, atkexy, wiyl, Ihetamaryl RhaterdRydy! nsaydbe RFptignaRasubstitated with R,
eyel oa% I],éI@lm ch may be optionally substituted with
’5

one 18 substituents sel ected from hal ogen,
-OH, - aa 1s SRfalkySWhich &Be optgﬁglgﬁsubst%'{mth HekoY nore
al koxy, aryl,” am no, heterocyclyl "or heteroaryl,

k&hersebsnmlemteseéﬂcwyllfronwal@@my -OHr9IRs, -SRet €N o&ORs, -60:Rs, -COsH,

ne SGEYELY, BB LSOt B AAGE AT, e,
t t t
oo g0kt b e B U R

- CO2R6, Rededlkyl, wmclamaybe omuomwubsamwd WIﬁamnn or more

het
ar y R et @l PR TRBREY sy Rl 5By B8 SoRFoRgfty ThH.
Bubsitiiyt, Wikedy, Wi AmiRo, hé@@oye ?17& he@fUﬁry'RZVherenﬁﬁe alR{], BRKK, aryl,

occurrence, is independently alkyl, Xcloalkyl ary
or Hléteéqaryéﬁweterocwlyl IRyDe om@alhaﬂdvstmme mth Baéha, Rap, and Ry

occurr enﬁ%ilat & ]E(%Ccurrgngg '}ﬁd{%}@%’g{c}e )g/ﬁkﬂac!)ylﬁ alk¥1 aryl orlthXroaryl

al koxy,

aryl al kyR,, Raf R';baédﬁ}l%é)éb/eaclﬁd)déﬁﬁ’éﬁbe areaﬁdegmkﬁmﬁsw alkyl,
cycl oal kyl al kyI cl oal kyl al kyl oxy, am no

- COhRga lkﬂy%lkWylaal qa oxy, agigyarylonyetralagyhraglalkyl, arylgljyloxy, alkenyl,

i%et 88‘al]¥y Xloalléﬁélﬁ-‘yloar BRI oM EREL O | B KOXN droxyalkyl,
acyl heteroaryl heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl,
alkylthio, arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino,
-SO;Rgp, -NO», -CN or thiol, wherein the aryl or heteroaryl may be optionally
substituted with Ry, Ria, Rign, and Rige;

30 Rg and Ryg,, at each occurrence, is independently hydrogen, alkyl or aryl, all of
which may be optionally substituted with Ryg, Ri0a, Riob, and Rygc;
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al kyl thi o, arylal kylthio, aryloxyaryl, alkylam do,

al kanoyl am no, aryl carbonyl am no, -S02ROb -NO2, -CN
w@roovkios3 wherein the aryl or heteroaryl nay PET/US2008/076984

optionally substituted with Rio, Roa R ob, and

Ri oej 30_R8 and R8 at each occurrence, is

i ndependgqu;&h%qa AU m@?rp lyfeyqu hygrqgelbfalkywwlkyl

|
and 8@15%%%&/%%2009 td%’%ggtl% ’B gé o%?(g{?glgféz?ﬁk'%g&%’énd

R9a,Ri@t each occurrence 'S |ndependently hydr ogen,

al kyl , cl oal kyl , ar het er oa f
may  be oéfb, %ﬁaqhwymg{% iRt A, ayc?%ﬂag Wﬁgﬂb‘ﬁterwwl
and ,,Ri oe; R9b, at each occurrence, is independently

al kyI , cycloalkyl, aryl or heteroaryl; 5 and R o,
Ri oa, Ri Bb, RanlRlaoé&Ratt @ecbccacaoe, renodeperslerly halo, alkyl

ar y PR ol 71, iy Ay by RS iord ettt
C y C |c9@1’32hg_lalkyl Q‘X@l’oﬂﬁ}hgﬂ@l@i)k Xllmno CY)H, Bdr %}Ia@(wf ¥dyPh¥eroaryl,

roxyal kyl,” acyl’, heteroar

het élctamayfﬂqxxyhetehmtﬁfrlbjdrhﬁle&bakmlkoﬁyeﬂﬂbwlvl alklyzkbbdy,,

ISR A ot i 0.

aryloashaggy! am no, -NG2, - CN or thiol. 10029] In one
enbodi ment, conpounds are those in which: L is
-al kyl -(W2)n; 15 L. is -al kyl-(Waa)n; Lee is

2 ] B bl g

- OCONRBRB3y -atkyd@NRSRBa, - SO-al kyl, - S02-al kyI, aI kyI

or hal oal kyl; 0 Wea, is independently hal ogen, -OH,
LSCN, - CORAljs -31@12(%%)11, CONR8BR8a, - OCONRBR8a, - SO2NR8R8a,
- SO al kyk< a%lﬁ - NROSO2R9a, al kyl, al koxy or
hal oal koxy} 2e )} ndependent |y hal ogen, -0OH, -CN,

-C2H, - £R2RG); - CONRBR8a, - OCONR8R8a, - SO2NR8Rga,
-SO-al kyl, -S02-al kyl, -NROS02R9a, al kyl, al koxy or
25 hal oa%m@ydeppmd@ml}d@@gﬁMaOHv@éhHoﬁNMCOsz @O&ﬂ&xR@nl y

Qg: 2BENR ORISR RolARTPSBIERY A6 RAAT,

W, 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRg,,
-OCONRgRg,, -SO,NRgRg,, -SO-alkyl, -SO5-alkyl, -NRoSO,Ry,, alkyl, alkoxy or
haloalkoxy;

W 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRsRs,,
-OCONRsRg,, -SO;NRgRg,, -SO-alkyl, -SO,-alkyl, -NR9SO;Ry,, alkyl, alkoxy or

25 haloalkoxy;
provided that Wy,, or Wy, are not only halogen;

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;

30 R41s a 3- to 7-membered cycloalkyl, which may be optionally substituted with
one or more substituents selected from halogen, -OH, -ORs, -SRg, -CN, alkyl, alkoxy,
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hal oal kyl , cycl oal kyl, al koxy, aryl oxy, hal oal koxy,

al kylthio, arylthio, arylsulfonyl, alkylam no,
wa@pionoed7Ry |, aryl, heteroaryl or heterocyclyl ; PGDURN0S/E76984

a 3- to 7-nmenbered cycl oal kyl, which may be optionally

substituted wth ne or nore sub tlwens selgﬁted

fr orfiR aanléoe he erogqu oﬁzqgiroa erel ](9 OXYg Y e;}eroaryl or

-22 / m no,

22 1002008 AUSE B3 R LEGRAE CTPRR . Ay s 10,
aryl, heRerioaycidalkgt, whbhlnalycbe ymimhllmystheed)pmh orak hgre
subst i t.uted

cycISBRFRgHS S% gﬁromﬁf oégn '0 It_Ii Qr}lzgin 836 @&ﬁfﬁ&%@gyml {mino,
ng%l%mg%gﬁ or ﬁéf@%&r#rlt Hfﬁé}&ﬁ tl%eall@? taﬁ&!x;f ﬁ&mh@@}oggf?ﬂp hetefddyclyl

koxy, aryl’, "am n
het emay@yoptydnakbrsuhmuﬁecb‘atﬂyh M]beﬁand Rt7J1e al kyI aI koxy,

aryl , er.o r. hetero e optlonally
substi t u{‘@ds %Wth%?h gy B¢ o9 %W&ﬂ%@ WIE488 OF BOTg) ky |
whi %ﬂbsﬁ%nt??el&%'ﬁ%ﬁﬁlalo%el? udgt 'dmgt SR, With %@bﬁ%"%&)ﬁ,

substituents sel ected from hal ogen, -

- CNallyC@iRexy, i@ 2R610, haBDRdyiclyl (alhlc'gctoaryélxﬂmpqn thaaligyl, alkoxy, aryl,
m het er.ocycl or heteroar e_al k

B rons] G RGO SebirEEyah . Kimp ot o

optional Ry aﬁéﬁ@lﬂ)dcﬁﬂﬂérﬁg 1WnHJbe1%%ntl)Ri%rl @Zl@alléflkg?rl%¥ heteroaryl;

R6, at each occurrence, iIs independently
cycl oal kith, RzaRyl andrRmette@clo@acqunce Rz, indRpendemipthaloaallyl,

R7 t i nd dent
o kRl SR S ERE B Sy e S8 pine
aryl. @H}’lGOZR? Yl @by, %b’t@ﬂo@ﬁl lnytleroa@r@w qleteroagmkﬁ G B0,

hydr oxyal k het’er oar eteroary
et elr}ddkmhai, WDQ, or a@Nwhehml@the amsordregﬁrtabﬂwav hé option®32 or

e ar teroaryl may be optionally

sub§Pt?Sf1[e}'f gd“%‘{]ﬁ Rﬁéia’g[imb%ng "0Ri ob, and Rio,; R8 and

R8a, at Rpagll R ‘éﬂéa&l?éit‘éﬁrren'c@ id 1ﬂ@®@1§i@ﬂtﬁ“ﬁﬂd¥og@1¥&f MER WiRfein
al kyl, wherein the alkyl may be optionally

subghd aligt @dy e omlomlky sulmitisieed Wathdhp, RandRiRL and: Riah@ahdR9 and

oyt RO Rage SHHERE P it MR BT e B ED o
mpt Ih@t@ﬂulaiyy afl @b&hﬂcﬁ bha @ Be YtioRalRis@bstifghc@avithR, 0 mwa,emgb Bqdqg@c,

ROb, at each occurrence, is i ndependent |y al kyl, aryl
or het er Bar S,IIeaCham@lHRIl@; is Ridepend@atlytalkyh Ayl @ heteroagl; aadch

occurrenge, [ nd endent | ,
al koxy, at% ‘1‘1033 ary! 0‘52‘1310“ &Y %érfcﬂ‘”engé ik lPie;‘??“de% 1o, ik
ary |halom10aqkoxyadr£ileﬂyloxy, Gy Gdradricmiiy, a@m&ym!y l@.‘}’lleﬁﬂflkc\ﬁcloalkyl,
cycl oal k [ al kyl oxy, amno, -OH h droxya i yl,
het eydedl 1alk&253Yh1é%11éﬂ@il§ﬂyX}bﬁ1}11n0h hw@wléw §avl, heteroaryl

et er 0Xx XY, | t h
%r ﬁla%%aﬁ%ylﬁleddaﬂ%y I?C}lr ye? r%?lﬁoxlyar{y 18)873 ké’? I%la 1(5%/1? am no,
ar y%@&ﬂﬁﬂﬂh}d affloRuryl; AgHamido, @Naﬁ’dyldmﬂh@ larylcarbonylamino, -NO,, -

CN or thiol.

[0030]  In still yet another embodiment, compounds are those in which:
30 L is -alkyl-(W3);
Laa i8 -alkyl-(Wag)n;
Le is -alkyl-(Waee )n;
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10030] In still yet another enbodi nent, conpounds are
those in which: 30 L is -alkyl-(W)n; L. is

WO 20089457632. ) n;  Lee is -al kyl-(Wee)n; - 23 REI/US2008/076984
2009/ 045753 PCT/ US2008/ 076984 nis 1 to 2; W is
|ndependently hal ogen, -OH, -CN, -C02R6, -SO al kyl,
-S02- al k§is,1 02 kyl, or hal oal kyl; Waa is

i ndepend y K¥b. I,
al kyl , %ﬂﬁ%ﬁ%?gkkg? l ogPéﬁﬁc»Iaggggfébf% pengggﬁ1y

_ OH,alkyONr hal GUGRS, -SOaIkyI " 502 al kyl, alkyl or

E%?gggﬁﬁw%@@ﬁmem&q&l cﬁ“ ﬁ&n%ﬁﬂgﬁegoha%slaﬁlm

gychg@ky%yhﬂﬁmgﬁ y aryl oxy, hal oal koxy, al kylthio,
arylt aryl sulfonyl, 10 al kyl am no, am noal kyl ,

aryl, he%&: @an@dpermilentbieﬁék aQy,cLCObRe, FD-alkyla-S@--allzyl, alkyl or

4- ed cycl oal kyl, which may be optionally
suggggﬁ%?%@ with one or nore substituents sel ected

from hal RQ@n, and R} are %ende%h drdgdh, h@foF O’ b@IX}NOz alkyl,
aryl, am no, heteroc clyl heteroar ‘wher ei n the

al ky'hloalhvlkwwlkalr Wlkoxthbméwwlk@w alkudther ayiticibyelrylsrfpnyl,

e o onaII t|t ted wi.th R7 R7b, and R7c;
e ALLaRE. %@Pﬁ% o AT Bt | ol 1
su bSt i tuked,wl §1g_l ﬁ&ﬁbé?éd ﬁ@lﬁ%@d%@ﬁ fnﬁyﬁempﬁoﬁl@lk Qs B6lted with

from hal ogen, oxy,
ar ylope anmero subs tifgerey &91?9’@41 ;?rbmchalOBm €badRk, -SRdelMeiatkyt, hoxy,

e Sl eBmSt FReroiot prGTRG s e ARG MRS S wkl, herpiiyl o
R4e%eﬂeﬁ)c?dl}m{ﬁay b%%tmalwbmut&p&mm@mm%a%t ut ed

one  or nmore 20 substituents selected from
1t5a| ogen ReQeyclaaikgl, thmayb@nptloahlkwubstmltmqfh oraroytnore

t h
a1 koyin Rl ot cOR SR SRy o §1 MOy vfmine,
opt ingRAh Ny 1DH R&Erbdryl Gerih e 51, afRERY, aﬁ? klheteﬁ)ﬁgfl iRterddelyl

at each occurrence, is indep endent |
cycHmﬁﬂkypﬂmﬁﬁw$mﬁﬁmhbwéhBaﬁytRm,%ﬁ&bQS R7 R7a, R7b,

and R7, gt e C rre ntI hal o,
eyt R SRR PReRRRERS Sigp)F S ERGRINH e Yy et
20yC|s@I§S|t1K1)élllts se@é&eﬂ@romlﬂdgeﬂ‘y@HOW| KR}, ,-CN"&Ey@ra%&y laryl, amino,
het er oar yl oxy, heteroarylalk aIkyIth

ar y|hg1|eko§zyqlﬂ|0@heter|&ml wherein ¢, a¥kyl alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with R, R7,, R, and Ry,;

Re, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl;
and
25 R7, R7a, Rob, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, aryl, aryloxy, arylalkyl, cycloalkyl, amino, -OH, hydroxyalkyl,
heteroaryl, heteroaryloxy, heteroarylalkyl, alkylthio, arylalkylthio, -NO,, or -CN.

[0031] In still yet another embodiment, compounds are those in which:

30 Ruaa 18 cyclopropyl or cyclobutyl, both of which may be optionally substituted
with one or more substituents selected from halogen, -OH, -OR, -SR¢, -OCORg, -CN,
-NR;5CORg, -NRsSO3Rg, -CORg, -COsR6, -CO,H, -OCONRgRs,, -CONRgRg,,
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10031] In still yet another enbodi nent, conpounds are
those in which: 30 R4aa is cyclopropyl or cyclobutyl,

whodob/oef7s3hi ch may be optionally substituted PT/OSHNE076984
or nore substituents sel ected fron1ha|ogen -OH, -OR6,

- ?;ORSHB Coz&gzﬁ.sz?(\Igﬂghpqggg& aryly NRaggrocycb/jl o fpsterdaryl, wherein

200 %B@t’]

Al k Qlﬁeoa[hgrﬁ E%(Xogﬂéhjr yﬁ%&%ﬁ? Zpl%ﬁi%clycl?ﬁﬁ%%?nonaﬁg tuted with
het éhpl%m )Rm, amhRieind t he al kyl, al koxy, ar yI

het er oar or het roc i.onal |,

substitu ds PRy gt W%y ber@?fﬁonaﬁ}ﬁ aupbpéﬁa o &Hﬁ OR&AA 0qr

15S OR[RAYnts Wikckd fmaﬁgerp POHORR,! ¥RS u@@@)k{% “ﬁ‘:ﬁ d I\]‘Ns(tid_jR

one or nore 5 substituents selected fro ogen,
- ORGINRs35RB;, -€ QREORE):Rs CNO,H NREODRGR 55, —CKMSZRNRSCW

- C02 OCONRS R 5
B e T e s g e e
het Q0% Mbl HARESaBI Br ﬁe'fk@oc?&lﬁ’rhay be%lpﬁ@dé}‘ly s&Eth{lted with R7, Ry,

het er oar'yl” ‘or heterocycly be optionall
subRi,butRd Wi th R7, Rya R7b and Rye. 10 10032] In
till yet another enbodi ment, conpounds are those in

ich the conpound is a conpound of fornula |laa or

| ee: OGSQFeeiﬁl al djﬂﬁﬁofh'@r &@oodiﬂlen{\lcorﬂﬁo?}ﬁ& AP oscRB A0 iZB th%3a

| aa or I'n another embodi nent, conpounds
arecmmpsmdcbnwnmndﬁxﬁﬁnmmhdhunhm 15 conpound is a
conmpound of formula | or lee: N-N/ I ) Rdaa
Lee LR4dee N IV, R3b R3\ RSEQ laa or |ee
Laa\(L \(L Rsee
N
%»Rsb \>< Rsp
3 R3a
Iaa or Tee.

[0033]  In another embodiment, compounds are those compounds in which the

15 compound is a compound of formula laa or Iee:

\§L >\R4aa \/@ >\ Ryee
3 RSa
Iaa or Iee
wherein:
Laa 1s -alkyl-OH;
L. 1s -alkyl-OH;
R3 Rs, and Rjy, are independently selected from hydrogen, halogen, -CF;, OCFs, alkyl
20 or alkoxy.

[0034]  Inanother embodiment, compounds are those compounds in which:
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wherein: L. is -alkyl-OH Lee is -alkyl-OH R3, R3a

and R3b are independently sel ected from hydrogen,
wh2a0000€37153 - CF3, OCF3, al kyl 20 or al koxy. 100B&i/U$2008/076984

anot her enbodi ment, conpounds are those conpounds in

whi ch:  -25 WD 2009/.045753 PCT UqujPOS/ %{6984 , R3a

and R3b B Bxi2AdiRparidadrpridenty) ssteptedirom yiraged s Belpeesr

hal ogen; RR l .
whi oh e e Tr BHET RS EIARK, R FAGA e ol Ahsinied
subsmﬂMmentmm$GMEnm$ﬂs%kmmﬂﬁamd@bgml(mm -OREREN, -(TR 6,

- - CO2R6, . - H, al kyl,, k
hﬁQ&C@ZHﬁlkﬂ%&&%i ami, SreR e %eteaw@ wherein the

| k
gpt IQLO }31 aﬁByY)JS @ Et‘ﬁlEtt@{j)t%g[ bﬁjvge{%?hocgﬁ?l%a%% %br)l%ngfsa%bﬁﬁuted with R,

Rie&i, 87 amiribgpyl , Which may be optionally substit ut ed
AT AR B LR LB AR TR
ar y|subsﬂﬂﬂeﬁ9selé&%ﬁ%foﬁ%fd§¥ﬂ -On, '@ﬁ&ebﬁaf(}@ WRBREI @O{I—h%lkyl

al kyl, al koxy, het eroaryl or heferocyc y
be ofkokpnglllanisy b@trpd:}utyédr heterdaryRAvheRTathe Rk, albm :RYI

1550 |h8t§{0l%§/ Qr l%??go%%}%nrgg;/g)e 0Waﬂ}é§,§gtggtgctl g%{[h gég%a, R7b, fnd R
OCCUrrengea &El?odcﬁfﬂ&i@@ Wéjlﬁﬂéﬂeﬁ/deﬁﬁt 8kyl %r%}‘él@alkﬁaah@ al kyl,

al koxy, aryl, aryloxy, arylalkyl, cycloal kyl”,” am no,
- OH, hydRoXyaRkyidnd R7het e@clo@ncwﬁznch @teend@aerylbm}malo alkyl,
al k I.n _anot

o e ke Tl ot UG oy digaali,

sel agteRAryl heRMa canmaund®.exeorl i fied in the
exanpl es, prefe%gﬁry exanples 1, 11, 24 and 91, nore

léreferably Exanpl e 1. 10036] In another enbodlnent a

th r i nvent i on .S
ry aNGERT or ainogiel G e £V S st okt uiopggpsplectd
I N Yk ORI @ RRARHITRA tn thec:GRFRE Yiderly tRenpRE @sgnm and
invention is the hydrochloride salt of )éxan'p le 1.
10038] mem pefaratlly Frempéniot her enbodi ment, the corrpound
for.m of, the

ﬁfydﬁ@@ﬁf’gfﬁfﬁﬁ} DR R A A
B MydrocdSride@F BlulRy @1t Bf Bfagfp@bl y the N1 form
[0037] In yet another embodiment, a compound of the present invention is the
hydrochloride salt of Example 1.
[0038] In still yet another embodiment, the compound of the present invention is
a crystalline form of the hydrochloride salt of Example 1, preferrably the N-1 or N-2
25  form, more preferably the N-1 form.
[0039]  In one embodiment, the crystalline form is in substantially pure form.
[0040] In one embodiment, the crystalline form of the hydrochloride salt of
Example 1 is characterized by unit cell parameters substantially equal to the
following:
30 Cell dimensions:
a=13.5209(3)
b=10.0154(2)
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10039] In one enbodinment, the crystalline formis in

substantially pure form 10040] In one enbodi nent,
wo b@oos3rst al | i ne form of the hydrochl ori de sal PCD1S2008/076984

Exanple 1 is characterized by unit cell paraneters

substanti al |y ual to the follow ng: 30 Cel

di mensi ofs: 13él60 %@ 5209(3) b= 10.0154(2) -26 WD

2009/ 045%5@ oPCT/ US2008/ 076984 c¢ = 13.4607(3) a=90 R

= 102.139(1) y=90 5 Space group: P21l/c

Mol ecul eBFAOY.M¥e&tYic unit (Z'): 1 Density, calc g-cm

3: 1.358 1 841] I n one enbodi nent, the crystalline

formof YheVhydrochloride salt of 10 Exanple 1 is

gharactesﬂ%@ Qg gharacterized by a powder X-ray
ffractron pattern conprising the follow ng 20

val ues (Nwlckaledgsymmitrib44i8 (A): 6.7 0.1, 11.1 0.1, 13.4
0.1, 13. BO 1, 16.30.4, 10.1, 19.60.1, 22.30.1
and24. 60P§1HY> RlGHM § éﬁ% rature. 10042] In one

enbodi nent, the crystalline formof the hydrochl oride
salt of 15 Exanple 1 is characterized by as

char{@eder | ileohekrynbadipmnw‘éb cystaldiye @i of the hydochpaide exltrof

ub ant| i n accordance w h t hat n Fi ure
i SR cerp i e T LR e ST
t he | [ C ter
1 OOl BEing 2 valfls (PR, Lot plA) (T AT S AR
cal ar0.mes 7y 0.1, hes ragl, aonl swhis t aat-ioal, PY.3 i-10.1a0a 04.6 aricleat room

with that shown in Fi gure 2, having an 20 endot hermc
t r andnRFaHc-above ca. 150C. 10044] I n one enbodi nent,

L AP LSO 05, N L LSRR

@nalBxainple ¢ Uy ah@rattoridd 69 adehateteriddbf atpbatler Shawiffriction pattern
Figure 3, having negligible weight oss up to about
100cubstantiglygn aqeardanssevidrihas shswaipbigere It he crystal | i ne

fo r ?Et h i g\‘}/edeﬁl%ggik}%ﬁ ?Fl%’?thﬁlné) fo I%%f % gg(mec%lo]ﬁd% ?alltyof

characterize ararre ers s ant
equdxainpletl h@charactenzed by is character1zed by a differential scanning calorimetry

thermogram substantially in accordance with that shown in Figure 2, having an
20  endothermic transition above ca. 150°C.
[0044] In one embodiment, the crystalline form of the hydrochloride salt of
Example 1 is characterized by a thermal gravimetric analysis curve in accordance
with that shown in Figure 3, having negligible weight loss up to about 100°C.
[0045] In another embodiment, the crystalline form of the hydrochloride salt of
25  Example 1 is characterized by unit cell parameters substantially equal to the
following;:
Cell dimensions:
a=12.908(4)
b=12.813(4)
30 c=10.959(2)
a=90
B =90
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follow ng: Cell dinmensions: a= 12.908(4) b= 12.813(4)

30 ¢ = 10.959(2) a=90 =90 -27 WD 2009/ 045753
weOLE2808/ 076984 y=90 Space group: Pca2l  PCT/US2008/076984

Mol ecul es/asymmetric unit (Z'): 1 Density, calc g-cm

3: 1.335 5 10046] In another enbodi nent, the

crystall Y7d0f orm of the hydrochl oride salt of Exanple

1 is cha ' y a powder X-ray diffraction

pattern g@%%??@%ﬁgm? e following 20 values (Cu Ka )~

- 1. 5418MA)ec@cGasy@mitric 1Bit 72)011, 15.4 0.1, 17.4

0.1, 21.2 0.1, 22.4, 0.1 and 23.3 0.1 at room

t enper at QFSIY- L0 5471134 anot her enbodi ment, the

grystalline formof the hydrochloride salt of Exanple

1 is characterized by a powder X-ray diffraction

pat t[@046] sulbsimtiter ahbodimant, tleorwtat am denviftie hythiathlsdtewalt of

in Fgure. 5. .10048 n anot h e di.ment, the ..

Ly IR 13 BredbRa TR ety O eHSOL BB At o
1 j aqdi inal i

bl DRRBAS GILERG 422 ) JUIE STETLOS | PPN [ 201, 174

Wi t 1.1t DAL +9Noan4 i0. 1king 03 .8 +6),1 H1asnigmpdratgRdot her mi c
transition above ca. 150 T. 10049] In another ,
Bnbdedibnt In eeghceenybadimant, the crystaing formd theyhadiget présiei salle of
sal tExglgl le "f‘)fsa Jﬁgllafte zed B %EQ&&?B@H ﬁl?ﬁja %Xn @at{e&esaﬁm( tial%y in
gravinetric anatysis Cutve in accor dance with tha

s howBcordanéd Wit fat EhovitemiFgir®gl i gi bl e wei ght | oss up to
about 100C. 20 10050] In another enbodi ment, the.
cong®U8t ofin eetheperalpdipent, theesmstad e ifeymy i ghe yiligghlerideesalt of
sal t anpl : 0 .anaot her | )

et oot etk B F kg ehSE BORALH e

15al tsubspi@dBriabdcyrdaide Withakdshowari g Figuefeehagyan @ndothermic
substantially pure form 10052] In another enbodi nent,
t he tepysangbpyeare. ¥50r’ of the bisul fate salt of

[0049] In another embodiment, the crystalline form of the hydrochloride salt of
Example 1 is characterized by a thermal gravimetric analysis curve in accordance
with that shown in Figure 7, having negligible weight loss up to about 100°C.
20  [0050]  In another embodiment, the compound of the present invention is the
bisulfate salt of Example 1.
[0051] In another embodiment, Example 1 is a crystalline form of the bisulfate
salt, preferably, N-1 form, more preferably a substantially pure form.
[0052] In another embodiment, the crystalline form of the bisulfate salt of
25  Example 1 is characterized by unit cell parameters substantially equal to the
following;:
Cell dimensions:
a=10.016(1)
b=19.772(3)
30 c=10.169(1)
a=90
B =103.454(7)
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25 Exanple 1 is characterized by unit cell paraneters
substantially equal to the follow ng: Cell

walemensizens: a = 10.016(1) b= 19.772(3) 30 CPET/US2008/076984
10.169(1) a=90 R = 103.454(7) -28 WD 2009/ 045753
PCT/ US2008/ 076984 y=90 Space group: P21l/c
Mol ecul e¥7d ymretric unit (Z'): 1 Density, calc g-cm
3: 1. 4444 ] one enbodi nent, the crystalline
f orm of tlﬁdéggﬁpzlgjate salt of Exanple 1 is
char act eMokedediasyampowaert (Xjray diffraction pattern
substantially in accord with that shown in Figure
8. 10054Perlqﬁy’§ﬁGtgFf‘éI} eln@gdl ment, the present invention
el ates to pharnmaceutical 10 conposi tions conprised
of a therapeutically effective anbunt of a conpound of
t he [0053E s et oncrewbndimont, thp ceftelliabfoym Bk thoplsastdsalt bEExahiile 1

11, .24 and .91, al on , I ona n combl nati on
wi t aﬁﬁ‘é‘ﬂﬁé@é GPPY qr%r%g@féwlaﬁpaé%wbmw IBFBQOY‘%H‘E?
or %{hqhggﬁb%lmg%ggtg( s). 10055] In another enbodi nent,

the present invention relates to nethods of 15
i nhi[@5d] ng In h@ﬂmcd:mhudtngenofthetﬁn@elﬁ mpvgmoeon relates to pharmaceutical

1- bet a- hydr ox e deh epase
Borgpret e &l e hgey Yo R p ppoungpf he

exanplnt 1@6&%%6@@51}/%5111 lbsnl lGeﬁ(ﬂ ltlh@fﬁl‘afmaalone o othnally,
therapeutical |y effective am)unf of a conpound

pr esecimbinativewith e pharprefigraip hocextdapines add/orloGe oﬂmbre Dher
24 and (91, al one, or optionally, in conbination wth
anot*&ayt )corrpound of the present invention and/or at

| eag 605@Ee o4 Dkher &R dRE, afe p@&@ﬁt%%h‘ﬁdn%l@tg@trdtmetﬂeggélﬁ]

I n anot her enbodi nent, the present |nvention relates
150 anhittilgitie fadivity pfrthelenymm bl -bétarhy doortystagid @hydrogaase m@e [

e B g Vg Ry AR B Bl ST B,

11- bt By Qny sl Rl Fle AR RV RRBNAR Bompound of the present
invention, preferably Examples 1, 1G, 1H, 11, 24 and 91, alone, or optionally, in
combination with another compound of the present invention and/or at least one other

20 type of therapeutic agent.
[0056]  In another embodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of diseases or disorders
associated with the activity of the enzyme 11-beta-hydroxysteroid dehydrogenase
type I comprising administering to a mammalian patient, for example, a human

25  patient, in need of prevention, inhibition, or treatment a therapeutically effective
amount of a compound of the present invention, preferably Examples 1, 1G, 1H, 11,
24 and 91, alone, or, optionally, in combination with another compound of the present
invention and/or at least one other type of therapeutic agent.
[0057] Examples of diseases or disorders associated with the activity of the

30  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, hyperglycemia, impaired glucose tolerance, insulin resistance,

-29.



type | conprising admnistering to a manmal i an

patient, for exanple, a human 25 patient, in need of
w@e@ves7sdn, inhibition, or treatment a ther aprul/Usz$/§76984

effective amount of a conpound of the present

|nv ntion, preferably Exanples 4 and
ypeseilingia, r5iiRqpg &meg»ropqﬂw Bﬁpﬁ*mp%ﬁ Gglhywl "t’(ﬂmgﬁﬁﬁhﬁ%r
Comﬁféqucl%s1§ 'aah@&?&ﬁ syndrOME rhtl)}ogﬁgﬁfsligﬁa%églgtanélﬁ?ﬁ&%oﬁge

other type o erapeutrc agéent es o
di S@&B}dterad)vasdllﬂohsdﬂesnmﬂmﬂmt alkhedicanin, Iabmdmeddream funttyonof

t he ms 11- beta-h 0 ystero deh enase
typénxocvﬁﬂakzl félalﬁlab%rog %pﬁa ndrqRt Ié%vs% oo idat od
acc Qﬁsﬂbl'a&mta %}@Qﬁpl@élﬁﬁ ﬁ%ﬁﬁ@ﬁ&&ﬁa 'h?ﬁérdﬁ@ﬁstelkél@im@ fidw HDL,

not imted t I abet ypergl ycem a, 1 npaired
gl udaghd DIg her-eandias is¢chamisl, 1nlﬁectles catcamuamcular2&tanis, pancreatitis,

2009/ 045753 PCT/ USZO 8/.0769 hyperj nsul i nen a, )
r et inﬁﬁﬁg? gRyfra we%%% iyl d 1Sﬁ@§ﬁr%§§@wmpagmavééﬂ 3&9@%& bone
heal jigle. H@m}%g@ Gls6Liasd r«?podmsm gr&ﬁ&ﬁfa%eﬁb{dﬂ&!& Qﬂfﬁms

myocardi al infarction, angina oris peri pher al
v as cuslang’ steas,$IZham@hmlﬁwwd osttmadhm:tat i on, abnor mal

g{ﬁ%%r g/ ﬂﬁﬁ‘g%/]? o dl} %@%%ﬂ?&g@@ﬁ?@tes ®'a method for
di S'p'rd%ﬁﬁ@ 1ﬁhlbﬁxg%% rbd%gﬁf@p?ooréagﬁmltans& bf/&%ete@%@}glycemla,

hyper chol ésterol ém a, DL, non-cardrac
| scloberita, dlslupfdemtal, b}rpprtmm,mogmmﬁesmmalanem elsduerasd athritis,

ancr eat d at i ' l.i pid ..
P oo Gt g SRS T S R Al PRt Samarising
di s %@&ﬁmstﬂn%/td):{ ﬁ&rﬁfﬂﬁ?an%t@éﬂ@ 'f@ft&ﬁnﬂlé I%Ch‘i{bfﬁﬁ pARRYin need of

gl aucom, eumatoid arth Cushi ng's Di sease,
14l z tpedvnmrohgnmbmea@etrammem gtt@mcuti@alibt ¢EctivEQMDODSE}R compound

t , 1 t ' ' | {
ot KO PGReR Gy BRTHG TOW ERTENEY ho: O 1 HH Sl e o
pr Og)bﬁ&ﬁllj@ fin &fmt%hﬁ@ﬂ with a@t@pé’dn@[ﬁ)und"d‘fﬁﬁeﬁﬁbs\éﬁﬁﬁﬂeﬁslon and/or at

obesity, dislipidema, hypertension, cognitive
i npel¢astrcmnpthelrthmnfﬁhempdutmratghm tis, ost eoart hritis,

I , h d Me
ComiTaT g ™ S S D PR Pl P B PR g Mg o
z@x arpRhventind, 1Bhi6ﬁ1ﬁg,%@¥rba%ﬁi% theipfooR@a6h &fondd? o PSRV doMPrising
inhibition, or treatnent a therapeutl cally effective
arpudmingferiag @mmammdhan@ﬁtletnh dorpras@ata humeepaticanin need of
f
or - PRSI B TR eEtmeiTh AR B b BB g e

of to%e@fe@@ﬁnﬁveﬁtmeﬁéfb@ﬂlym%ﬂés BUG, lIgast24ome 90tage, or
type of therapeutic agent. 10059] In still another

enb@ﬁtnmﬂy, in cqmémmﬂelwﬁh anothee patinsnng ofl tht preseatgnventiasn andir at
2& ato ﬁwrt ?r}g%a ICbtlng, or treating the

rod?é &F S°orPs st dedbet es, conpri sing
admi[goedf er et k@l #hofRAFHEM ddmibnh @i peREnt ifvekitioR¥@lm 18.a nfethod
human patient, in need of preventlon i nhi bition, or

t r edetnseventing: bibiiper ireatingyheargsession er epsesehbypgrelygemia

¢ on%8§18351ng administering to a mammalian patient, for example, a human patient, in

need of prevention, inhibition, or treatment a therapeutically effective amount of a
30  compound of the present invention, preferably Examples 1, 1G, 1H, 11, 24 and 91,
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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of the present invention, preferably Exanples 1, 1G

1H, 11, 24 and 91, alone, or optionally, in
W@ o0obiosIsd on Wit h anot her conpound of the presPC/US2008/076984

i nvention and/or at 25 | east one other type of

t her apeut i c agent. 10060] In yet still another

errbd&f) nt [n %I}?&l%%@éﬁl@enil H%WtSPIBthF@w&tr@éte%f@ agnethadiferg

for é)?é' ol ,tlhﬁgrtm %Ph@dt%lgﬁg rcprlf SR dn%d of fifsity com rising

pr ogr essi on or o Iset of “hyperyg ycema conpri'sin
admadmstisearing @ 4 @aamateampatiang Iﬁormaimpﬂﬂta hufen paeatninlnesd &

human pati en need of preventjo inhibiti r
tredf erYﬁ‘?‘ﬂonam{“h’é‘P‘éﬁé feguaggt Iaﬁ%éﬂp%k%lﬂx/%lfeﬁ?ft?%{om&}@?QC%PO‘md

, f )
%O"R@Hﬁ%regéntg&@%%hgﬁg&fstilﬁ\é 16N 1GPTIEf 18T 20y 9F§/&’ o‘%,s

al'one, or, ‘optional
c onteptiatally nn vantnagioo tvitke anocthmrrpmmmdndaa&f thdheesontasention and/or at
invention _and/or, at | east one other type of

t herHEe PlheLiyreRf therapgulifdeerog/ 045753
PCT/ Wposﬁ@g&%ﬂ)odlmﬁ)@ﬂﬂ: pfeﬁbn@ﬁ%ﬂﬁ%ﬁ re@ﬂ&qgh ARMbd fdrhe

present invention relates'to a method for preventing,

I nhipbdventing, inobitihg, eatreatigg tHegrqyrogpessine obdislpnieta @prising
besity.conprisin adm ni stering to.a nmanmal i an

lg?at jedn msteran tQ3 mppmalian patigniLop 65%[?91% Aduman pafigatyingieed of

pr e\b?é%ﬁtﬁ)ﬂ inhiBfibR)] o? bOmeRk tﬁe‘fag)@ﬁtﬁﬁlw etfﬁcﬁxj?:eaﬁféﬁﬁ%tf h 6&hdoind

effective am)unt of a conmpoun presen
i nvefithcpresenp HHEI&mahjryfeIEhlaﬂE]&hrelslesll 1GGH,IH, 241ahd 92£hlcaln cr,

91, al.one, .or, tlonII in co tion w

o R 0w SHE hnsthice ronRe ) o ayeqionand ora
| easléas%@_of% be Gﬂlﬂé@ap@ﬁnctalg@l{tapeu“ c agent. 10062] In
one enbodi nen the present invention relates to a

Ifet HOMH3F or In moelmembonignent titei piodserit g entgm relatestoiamgetiddgor
pro ressi on B onset of (:Hsll i dem a corrFrisi ng. 10 ..
DS DSOS et e Bpp Bt oo BF MeRagtgioR otgprising

humggmBaldrRPto a MEmASIRE p@ﬂienp rf@r\é%lﬁﬁl@r& huhlﬂlli"be{?ieﬁt' fﬁ'?lee(P(Ff
treatment a ther apeut i cal y fective anmount

co np)mynm:tlonolﬁhlbmn Pr Geasmentia ﬂiwemtmt@mlly qffGetﬁ\eraat@ugt ofa compound

S 1G 1H, 24 and 91, .a o] gy
opt DGRt RS ExRNER GGt HorTesA Qhetiogp: o
dohe oprigmfNtin &dﬂﬁ’[ﬁﬂh&lbl@@ltﬁ%&? c@pouh®&he REGnTALNRETod MBRY at
of therapeutic agent. 15 0063] I n anot’her enbodi nent,

theI@Stewenthentmpfeqftthmﬂpemelaaeres to a nethod for

bi t t t th
oot} "y tdishutts sy gt BBl b
’ eg’gﬁévbﬁﬂlgﬂﬁﬁlbﬁiﬁg ot fr@itmgﬂﬁrﬁmc@ess@n SHHIRR o PchB0E impafiment

pr event1l on i bition or treatnent a
t hercalpiemmng:aalm;zste“ﬁfgé@@ mmrrah%mﬁtlermffomxemnlpmjman phtienhe

B 2R o pro Eition g RO o ey R TR st bowd br

WI t RoAP&ink OF the PRRAUMIeribn, tRdertbI Q4HpldsnY 0L IHDN | MAGHOD1,

at | east one other type of therapeutic agent
alone, or, optionally, in combination with another compound of the present invention
and/or at least one other type of therapeutic agent.
[0065] In another embodiment, the present invention relates to a method for

30  preventing, inhibiting, or treating the progression or onset of rheumatoid arthritis

comprising administering to a mammalian patient, for example, a human patient, in

need of prevention, inhibition, or treatment a therapeutically effective amount of a
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10064] In another enbodi ment, the present invention
relates to a nethod for preventing, inhibiting, or

WO e@aniIIee t he progressi on or onset of cogniti VBCT/US2008/076984
i mpai rment conprising adm nistering to a mamTaI I an
pati ent, for exa l e, patient, in_ 25 ed of
pr evemp§uA of th ﬁHTeEﬁnf 1“6‘??“06@”%?%'%& FEHRDles 1y Hdy %é t44cad Pl
effg REorfbinFBIRAK Bb RA 656
[ nvegoinlbon pre §erlaE?n?/mnExg esl‘ijollgifr C&H&TH& &itltnlgrﬁsent 1n\apnt10n
91, an@(bmﬁ@ast@ne otb@ttyr@ndiktheyapeitio agawrbi nati on with
anot co d of the present invention and/or
| ealeéhe S thsther %@dwnf) MRS Nt Rptes tf@o%%l}
not et HabAGLARE or rbdife B DYEREd: OFosiBhidlr
Rl R B R ST Eroste?eatﬁfﬁg,&@%ﬂmg
pr ogtdmsmtamg or a nasmbliapfpatidne dorekande, arhutman patsnt, in need of

conpri sin nlsterln tog a na atlent for

exarmfi'ento o, R OAtTFAREN taﬂ*r?fapﬁ%t%o@rf?%ﬁl GVAEIOER!Gf 2 compound

| nhi i in@Rent %eﬁtfoﬁ%%%l axhgrapedt {igal |y £fi0ecldn&r,

anount 8 a -31 WD 2009/ 457 PCT/ US2008/ 076984

co I’mi)pUKlfIdlly)fln tdmnbnmne]swnh anathee cinponnd @fithdf @esait ipveRie@mgolles at

]r],o’rréa 1H k and 91, alone, or, optionally, in
?aﬁta{’tnFBWQWP%O éli‘ﬂ'jatpﬁ@}c %Eefpound of the present

| NVapgeTPN  1RAMMIRF etﬁ‘&odln%?tthe%«%elﬁtlﬁl)%ﬁnotn}fﬂ@teé)tfoamethotd rfor

t herapeutic agent. 10066] In another enbodi ment

pr epeaventingyviembitiog or Erbamlgﬁlemwgaasm braasdt of Mtabolic Syndrome
preventing, Jinhibitin rea? the rogr essi on or
ons &PMBHSIEBACBHUIETHIE; Ela R, l?ﬂ} OLIATRAT < BIMAAH2eEs g
manmRld @FprRaftloNhhibities, o?%if@dﬁ’ﬁérﬁ? o t@ra@&ﬂﬁﬁlly@febtﬁ@tamohtﬁ ofa
need of '"prevention, inhibition, or treatnent

tShe rcalpp@md oithb pregdn m&@ntme pmftrabiy Egdmpesclo hf.olrhd 1 Xdfand B

pres i nven f r abl anples 1 1H .11, .
D St ot OPpne 1 effSghE Rk a@%woaa%ﬁ;‘ﬁ%@r%ht ifjpion
anotf@br £ RARGHOGkh &t ehﬁtmfag&ﬁi@ta djpvention and/or at

10 | east one other type of therapeut| c agent. 10067]

| n d08her lemvtdi erebudjmenh ¢hepresse miventronaelicoto amedilzdder

o a netho nti.n i nhi bitin r treating.
{ e e Pecinh Bling R+ B U Proybin oty Shushit BptRing
%Omﬁﬂnﬁils&gm%@dﬁ RbRiSan Patidn® & W'a'h@ﬂlalﬁ’ﬁéﬂeﬁmﬁpne&%f
exanpl e, uman patient, in need preventi on,

i nhippdveiton, inkibitibn, @atreatment 8 tltew@mamlm ef&am\tewrr@ﬂm@éta ceepound

am)u of onpoun ent [

ot o gy e R RBS e B pxarpfieh TESH 630 P B,

or , ogﬁ’@ﬂaﬂjﬂaﬁ botbitafio RTR bitetek &dmpiuhdofaRAirB8ht 1§@HWQ/M at
e present invention and/or at |east one other

typéeaetfont:hélmatpmﬂﬂ@r@g@tw_tagermOO68] I n anot her

nb ventign rel at
Por 14SEDc e tagePiRR R B PRopREp i Ten e 16
Pr ogi&ssing rhnl@ibﬂ@@ Setreddihg ﬂie@%@d@ﬁoﬁmﬁdt Sf O@&hindQ Disease
adm nistering to a manmal i an patient, for exanple, a

hungampatin gadminijteringde 8 memmalian patient, for example, a human patlent in

need of prevention, inhibition, or treatment a therapeutically effective amount of a
compound of the present invention, preferably Examples 1, 1G, 1H, 11, 24 and 91,
30  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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prevention, inhibition, or treatnent a therapeutically
ef fective anount of a conpound of the present

w0 pooesizen, preferably Exanples 1, 1G 1H, 11, PQEHUS2908/076984
91, alone, or, optionally, in conmbination with
anot her conpound of the present invention and/or at .
| ead?0’8he &t ﬁ@ﬂlef §pRodypent, thepagsentiventigpdiptes ophamgesyfical
I'n apAbRE, @@3}# SR thdrdputi i IRAA P8 cFyShBhE Rorm of
to a n%t ﬁé)g o ISpreventelﬁljnlglzj, ﬁﬁﬁg?ting, or t eatlhngrnlo
t he apomgowed i ta perenoinsettionfprélershly Bgampléi s é@sE, 11, 24 and 91,
FAA AR A RS AR A
isnhi Bk b Q8te oRkr Eﬁ?s?i”ent a therapeutically effective
anount of a co%pou d of the present invention,
pr ef{@7apl y liexmthet @sballjmehGthelprserit Inve@dbnacleteOtb,meBidds of

I o ‘. - . . ) h

comBiianhe R e b it Che Brodams Bt TSt tond

ot h %Bmgﬁf Rhidif& RRSY Haﬁmﬁgﬁlgfatieﬁt?fgr &Qnglgpdgl{u%ﬁ parnt, in
00 n anot her enb t he

PCT/ US 7076984 ~10070] | di nent,
pr esectt thérpof@nhdragruticell neféstitemnphar dfacestllioaform of a compound

RTINS P e e et M PR L B
gze%ﬁgéngijl_ﬂ\h?&}rﬁ%ﬁmp{bﬁﬁ SRkt M?nﬁ%&ﬁﬁﬂ)&ﬁﬁe ﬁlreseljrt(ﬁwe%ﬁ'bn a_]agl/ﬁr at

an , alone or, optionally, 1n conbination w
a pHestnme ethti tgpd dfyheaapewptagbite carrier and/or 5 one or

A1 Bl e L S

t he AGLAnot ¥niBfing RE uSlidY IR plobrREbRo ikt OKYS&L 8F dsorders
dehydrogenase type | conprising admnistering to a

Ifanmesdoriatad piath ihenttivifyof the xeaypled | -bataydmmyspeaciil deftydrogenase
need t hereof .a therapeuticall é‘ ef fecti ve arm@nt of a

cr y Y5 PR IS AGMEHSIINg Ao, Miam e lia ngrentfer eiprarlg g human
| NVeRLdn® M nd2li 6f SerRlidh, BAIRINES: tthatmbf a théfapehiical iF 4rf@nd:

91, alone, or optionally, in conmbination w th” anot her
conpownd obf cyktellipe sent a ¢ompemtd dthegmeltgnnvantion] prafstablyne

ot h t ype er.apgut.i ent. 10072]. I n_anat her.
erbgartih 1 1on e B oF R o Py s RS ol pother
F00r coRp&MEBE B Presdnb bl Qitibh Bil/orQF 1chdt SRt dtRG tpRef thera%eutic agent.
progressi on or onset of diseases or disorders 1

assdel7at ed Buhmplest dfdiseatd wridisprdofs atsheiatedh withrghe activity of the

11- bet a- r teroi d hydr ogenas pe | conpri sing
e e R Bt A dr PR ERT GRET B b aRiRGe
humgghibiRat dr&@ited dcBordRE & AE pREQYVRAM IO includd bR drd RIMimREd to,

treatment a therapeutically effective anount of a
cr y shiahbtes, hepefglyaymat inepacethglotondtofantd ensplirersesience,

j.nvention.. preferabl Exanmpl es 1 1 nd
1, Tapesaningpe Efftpetu el SPTh SbbrAlt: Siived Vi fefher
20 GEHRRHAEsIQhcHd® rfHaB s AdromBMBIEAr@IR] iBRACHIOR adfind fRfokis,
one ot her type of therapeutic agent.
peripheral vascular disease, intermittent claudication, abnormal heart function,
myocardial ischemia, stroke, Metabolic Syndrome, hypertension, obesity,
dislipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL,
30  high LDL, non-cardiac ischemia, infection, cancer, vascular restenosis, pancreatitis,

neurodegenerative disease, lipid disorders, cognitive impairment and dementia, bone
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10073] Exanpl es of diseases or disorders associ ated
wWth the activity of the enzyne

wda leobetzashydr oxyst eroi d dehydrogenase type | tPEE/USZNS/076984
be prevented, inhibited, or treated according to the
present i nvent| on incl gddhg but are not Iimted, to,

di aneews, HIYyBaeye giedt OH%%mpledg lgrsomBsiReymatd amfiriis,
' ”Sldu%ﬁln%%iséés@%%leuﬁﬁ s'ﬂ%%{e MYl ARMER, retinopathy,
neur opat nephr opat ayed wound heal i ng,
at hg0ydt| edosiogher anlmdemnt; therpagsynt syveoticnmelatesmpacetichid fbr
i nfarcti on, erl her al cul a

ectoris, S
d| s@aefentlwgdp@gﬁﬂs 6 REataE s af g OO SRish oF Srlieehdiperelyoemia
fsun r
y nﬁ)?)%sg[g,’ dl%@}ggﬁtﬁeﬁ}}ﬁ erfs%fé E&gg?l%e’ 1&5@%@‘& ﬁ%ﬁlﬁ{%ﬂi drfhritis,
hy pesteogpihdesyghycomapushinigy|Disesd aleé Meaa,bohc Syndrome comprising
hy yper chol ester ol em | ow

non-CARIECHRE QT MR 1an.pﬁ¥ee&?5&ﬁam@%ﬁ3emn patiettyingyeed of
r eStenesioR, inRBRGH SRtbdinSnt a tﬁéﬁggéﬁfé@l%?&%@e' HRuftio? §8SGalline

I|p|d di sorders, ‘cognitive inpalirnment and denenti a,
bondorm ofaaomwnnﬁ (0091& PreSenb Bvendon, PBIOeIdy O¥Y68 8 1, dosdadé,24

I V ease associ tedl'od auc
B RATE SRS o feia D). T oA b Piice ARSI hpprosgat
Di SGRARRHANMIBPHEAR daBbinki Spe FORFAburlcn ROt her

enbodi ment, the present i nvent| on rel at es to a nethod
for [0¢55kve i $trhlga,n0ﬂ1ﬁ1’ﬁrrtbxothnmgt, tho presmanvemlgn tdkees to a method for
progressi on onse i abet es, per cema, 5.
Do ST g LD B AR e B s QRSP ST S omprising

| Mgk RRing &Jwﬁﬁﬁqmaq pafidal) rfd)rte'xﬁn 1 Sath%ﬁ’ﬁﬁ f)zﬁ‘irehtt inSheed of

gl aucoma, Cushing' s D Sease and I\?eta bol i ¢ Syndrone

Ido mprevsmtwg, ingiblitiomios treatinery a thorapeutwatived featvepatongrf ¢ ciystalline
exa a huna tient,.in need of reve tion,
oo ok pein s R bt Breer 6 1 d1. 24
amuRy 9 Phlode, O YoplidHally, ”@corﬁﬁi’ﬁaﬁb@%tﬁarﬁ)‘ﬁﬁp@dﬂl‘i&u@& oftd?eepresem
present i nvent’i on, preferably Exanples 1, 1G 1H,

24 Toveatneh 2@d/or allemt@ne other typet of dhresdplytic agentconbi nat i on

t th d of th t t
R/ s T e T e A e S
Q!On g ﬂréveﬂt‘ﬂ%t ﬁiﬁibni%gt& BB Yhe ProlResRib e S€sHctionNBRLlRBmia

relates to nmet ho preventlng i nhi bitTng, or
tr eawmn@smgwelnmnsjgﬂeéea mammahwecnt gbr cirmbletadsiman patient, in

o At DE Ve PR B f oo TR B BB Biigi« O

I nhichistallPB for@fof b E&ﬁ?dﬁﬁ@ht‘tﬁe po@heReMtibE Bldrdrady ERsiplcde, 1G,
anmount of a cr alline formof a corrpound of the

pr esént Li2Awehy i, elnne or. eptecmally, yn @aﬁwmtlerswnh anptier coppoymd of
l nation with

2 o BitesRBin R s Of s @ Bt o RS dRbor ot

I eaqmmre O AiRkhck MR IDAent, ARMAREMEVenRAGHhtes hAGR] od!fbx
yet still another enbodi ment, the present invention

r el areventing, ighiping ed tre2ipg ﬂ@rprqgrf@velh@ﬁ anget of eliebiyi compysingr

tr eaatdrlmn térfr]lgt a mgmmsl?aln%gtle%{ fgrre)sca?r}lple a hla}{lgr? Ir)aqle tcl%rHeed of
prevention, inhibition, or treatment a therapeutically effective amount of a crystalline

30  form of a compound of the present invention, preferably Examples 1, 1G, 1H, 11, 24
and 91, 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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conprising admnistering to a mamal i an patient, for
exanpl e, a human patient, in need of prevention,

WO nivebid7sdN, or treatnent a therapeutically efPEUUS068/076984
amount of a crystalline formof a conpound of the

pres i nvention, preferably Exanp

11, @?Shn d Iipane egyd BW@emoYie PEspnt ’cSlﬁ‘?ﬂ“IO?/ rei}t‘ﬁ te Bﬁ'ﬁihﬁ%%qr on

Wt

na o G AT R 1R PSR B B LN e ompriing

100 @dinistermp ot Mmammaﬂbmqbammn tfor ekdmeplgracdamat patlantemtrlleafbf

relatestoa 't hod reventln]gf %nhlbltln

tr eé)EqVﬁI&IOElhlg IB@I’Oé gga[tla?ptalthegwgyg{ca effoplive; Wunt of a crystalhne
0 e

Scanore igopRARLOL T ek hoink il TRTERO SRl 170 1,91, 2

i nhiabd P1,alvpe, or, opti@atlyremtonsbinakier ajie ertottcatdnpoedd &athd mresent

amount of a cr$/t taI lin 30 f m of a conmpound of the

pr eSBRIAPERE FA73St G3F BEh g fgicgget 16 1H, 11,
24 609 911, ﬁlo@ﬁﬁemﬂ{dméﬂpttﬂe Eﬂt%veht‘fbnqgg@é t%%tﬂléﬂ{bd‘%lt h
anot her conpound of the present 1nvention and/or at
| eagrevommgpinhibiting,yop geaifig tﬂe@r@p&wbn a oag@ nf hypedehsidcomprising
]éOOQ/ 045753 PCT/ US2008/ 076984 10Q78] one

b GATHEYR NS { P RE A PAHGR, AP HPT by G il
for sRivempR! hRiBitioh, Q)Nr@itﬁnélﬁg the@ipeﬁtfc@lﬁl dtfBtivelBhount of a crystalline
progression or onset of dislipidem™a conprising
ad mfmmscbfarcpmgom_d ofithmraresalt insentioatpraerably EsammosampG el H, dl 24

human ent, | ed of reventi o i nhi b
T e8P lR ok op RorBIE i ity e Stk i iopinct T prélent
cr yShRhtidn@d/sr ﬁt%aﬁm dﬁfﬁ ofheCOPIRT AR petictabgt Pr esent
| nvent| on, preferably Exanples 1, 1G "1H, 11, 24 and

, [8088he, Tmanotheperntmdanhdny themnescujmbaemalnlrdmtewomhn@lmdtfher
co ound. of. %E gr esent .inventi.on and/ Of | east. one
ot hé’F CVERITS. IgRIOiRR, 0L FEAING Ehe DERSHTSSION Rt O ‘P?g%‘&‘i fppirment
enbQginpRite adtﬂ’iﬁst&[@ﬁ@ i hahﬁl\éﬁ‘ﬁltﬁaﬁéht gy é{ﬁﬁﬁle t aoluﬁlaﬁﬁﬁtﬁﬁfj in
for preventing, inhibiting, or treating

pr ogeabdipaveigion gnlskitiomfor tigaeent eﬁsra:pwtmdiymffesmwgmomﬁ of a
adm ni st.eri.n at.ien for | e

o meRs Bl 68 O 2 SR B bR Bat T Shon bR B Piesd. 16,
dor eaeNb4and MeaRREYE, bp@nh Yy, &f d‘o%ﬁﬂaﬁ& RiPRthePdonfdound of
cryst all'ine formof a corrpound of the present

| nv dit firgsant ipveatieraabioyatioeatl eﬁlelltypel@thelaﬁeutm]agerm and
t | | qubi nat | t h t.h
comgBIR° o# g Erb@Rkent e B SR Bl Ll G
ot hekevb MR, ighibkinE R REME PhePeRssiondr chQR 8PhelRatAR B RE

enbodi ment, the present i nvention relates to a nethod
for compmﬂ@ﬂdmngstermgm bmamngharmatlcrrt dfatt 4xpagple rpchuman patient, in

oL o s EB P g F O™ TS e igemopyof

ex ams@nm@ faRAORA cHBFJuBMbE thé Prescl€iBeen@bn, PreMEIN EQimples 1, 1G,
inhibition, or treatnment a therapeuti cal | y effective’

amout 1 b24and ¢l glsnabr, iopléont by, in @fnbmabmldumtmf conpgund of
Pres&n preserrllt\{r?v%ﬂlon and/or ae[flc%stao?lle ¥)ther t rgzoof%herapéu‘uc aGént.

[0082] In another embodiment, the present invention relates to a method for
30  preventing, inhibiting, or treating the progression or onset of osteoarthritis comprising
administering to a mammalian patient, for example, a human patient, in need of

prevention, inhibition, or treatment a therapeutically effective amount of a crystalline
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20 1H, 11, 24 and 91, alone, or, optionally, in
conbi nation wth another conpound of the present

WO pooesi7en and/ or at | east one other type of PCT/US2008/076984
t herapeutic agent. 10081] In another enbodi nent, the

present |nvent|on relates, to a method for preventin

i nhif®in fragomppund ERE P HECTHPBFELers FXERPIors &b 1? ;24
rhe [ QIR

lén?? g r%lfé)ngt D hh&ﬂa?}g rlﬁ: el ﬁ%ﬁgﬁlgltﬁ Hék & to:ugct)fttﬁ)e ﬁessnt
needn\&ﬁthmraad/emul@mt onk nthitdtiypd o rﬂ;erapeuttcragent rrent a
thehﬁ utically effective anmount of a crystalli

for I'a &fb hemeodinggnt ths; rpé%?@mmvew\lpélﬁflﬁfswo amethod for
Br efgrahl ﬁfﬁﬁé & trdati %th@’ ro&é’luoﬁlér onéd o a@dlhc

or, optl 0 a y, Tn co on W t anot er con‘p

of cbmprlmmlenmstermgem mammahaly paticratfol example creinan baatrent in

type of .therapeut| ent. 1008 a

embdgf ﬁfeveltt?? g Bigah o B ratp@fﬂair“lﬁvseqﬁsﬂvg aperH §f2

for C%Qtaﬂfn@‘f&fﬁtdf Q%m]%dﬁml Bit thé ﬂgsenﬁﬁvén’ﬁ@r?bfe'f@aﬂl)pgxam les 1, 1G,

progressi on or onse osteoarthritrs conpr|3|n§

adnilni, $t,8d iamd9 1, elose, oBoptidng iy ipaitibemntion Wit aneshangingoural of

uman pati.ent eed . of vent i i nhi bi tion, or

1 e b Ren Gttt 1o oy biFaRes GdesBlieti s

C YoMl | 0 a3 MOHRANROARTAZRET RO OTAMRdoclir
a conpound of the present invention, preferably

Ex aplvegting, 1nh1@,t1ng, My trdating ghé pr@mﬂsﬂﬂor Gnlse(b neglawwpma COH’IpI‘lSlng

optlanall i n conbi nation er co ound

t he PPRLESENS 19 HOFRTREH P4 }ngr eé?mfl’ %& Mg gat Pth‘é‘r“e‘f

of tREEARAUNLAIGIHBE %mreau%aﬁé%lerdpeutmw Jf%&meemws@ QEvystalhne
t he present | nventl on relates to a ‘net hod

Ir evient éfngomperinid of the pg:ﬁeno mventientpreferatlp Exrpnqurle$® Igh 1bs24

onset t abol . i si.ng adm n rin
00> S8 aliic. 37 Spbifrely B Pl GONRE kR R SR
in - ineesonehdef ﬁ‘l&@ttdn@mheﬂ t%‘é dI'tl{ekéb@unc%eﬂtr eatment a
therapeutically effective amount of a crystalline

f or MOU86] a dmmdun@nbﬂdlmdne tlmmsnunwemmntlat@hto a method for
prefera 1H,. 11, d, 91, _al one,
P S e BR o niiR S eregyie 1 cafd R B
f céﬁ%?ﬁ N RLRREHng &Y ﬁﬂﬁlhﬁl‘angﬂ%@ rfoﬁ’éxaﬂn?l@% huefag ptciein
type of therapeuti ¢ agent I'n ano

e b adédad prevertion, iphibisiemtor irepjment p dwrapeutmlé'seffegm@ ametiiof 2

t|n i nhi bi t or treating.t
or ogPBElE R bre? s ruBroug btsPSreSiub LR PR Examples 1,16,
admpi $f 49 1 Blode, FRIPRINbIN iP@hib@Rtion ¥ aRtRARIPoud of
human patient, in need of prevention, inhibition, or

t r ealnermmentamteh@mwé/@t atd%@lsﬂ gpe eﬁlfrretmq ofghesapoutistagot. a

jﬁ]@ﬁL N %b i thfgfélgt}qﬁ ﬁkﬁ éesseri 1an1é'1otnI%)E? Jfgg (é’gapou(%i1 gf the

1, padse ‘ihveﬂ’c[on iR aExhyipled N 1GOMR] Nat4 HA M fhPusd ROt Bepy
conpound of the present i nvention and/or at |east one

ot hé@rtteymadﬁet@hvéﬁép@mu c agent. 10085] In anot her
MOOMHF 1 SlbGePEaMent, MePAsb R e St RlpE ide?a BorBhdied

preparation of a compound of the present invention, preferably Examples 1, 1G, 1H,

for

30 11,24 and 91, and additional therapeutic agent(s) for simultaneous, separate or

sequential use in therapy.
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preventing, inhibiting, or treating the progression or
onset of Cushing's Disease 20 conprising adm nistering

wo e00a/0seIsal | an patient, for exanple, a hunman PeX/U8200§/076984
in need of prevention, inhibition, or treat ment a

t her utlcall effectlve amount _of a crystalline
for rﬁ? ﬁﬁhﬁnt&?ﬂ“’i’eﬁé r%@%‘ﬁtm"eﬁt\‘})é‘rﬂr‘? s a combined

pr ef ?J[S)tl 1é/n %mkﬁﬁld%ﬁ%ﬁ%ﬁl@sent ih%ntl%ff, pr%a ?@x lest| ?g?l'H,

onally, tn co ation wt anot conpoun
of 1t it qnd 68, eanﬂ ad divvaalt thayapeatickd gomt(sa for lsmamneouse septdaeror
type of therapeutic agent. 25 10086] In another
enbéﬁq“ﬁ’étﬁ%uset“ﬁgewggé metARAlA A156#3¢pr ovi des a conpound

%L’ tihso] PT %?ﬁ‘gﬁhef SR ’theqfré%grﬁ 1ﬁghtY0n%?@{H%g &foved arbe of

11, 24 for use in er apy treating a
nmet alhmhfaauxé; G)Hipmemg 10081}t cbntaiaero tbh e phaembediicabeuimpositien

present n provi de a_conbi ned. preparati of
a coplsd ﬁvat ﬁ% ﬁ%ét Iplaidgn ?rﬁl\l}éhﬁqoglﬁombqne@éfp%?s a Tist

Exa'ﬁﬁgrfgﬁuti'c agff co 1sm§’0a &hpoditt Aad %ent%@ntﬁﬂ%r@feﬁﬁ@l

t her apeuti c “agent or si mJI t ane separ ate or
sequizamplad 1,uSe 1Hnl 1t M@y andB@ a\pﬁkl@@@ﬁée@tébﬁiﬁﬁgthat the

PCT/ US2008/.076984 . [ 008 anot her enb di ”%’jcﬁ" t he
19 e BHMALGHY P‘P‘Bl??s'b‘% é‘seai‘ g5 r??étaentﬁ LelpbAlie disess¢-
ac qmpgp nd I@&no‘ﬂ%ﬁ&@feﬁ@@&ﬁbddﬂﬂeﬁf‘ttﬂe‘fﬁ’eselﬁrl R gﬁt‘fo%tblré{n es a novel

and , and ditiona
t h e raam&utf |rrcamafg®m'e;(ﬁ;ythefr oomzismgl (damewmusl cosepar; atheremr

sequenti al r of a netabol.ic djsea )
[ ooé@]np‘?q“rn‘ézaﬁtaﬁde@) ﬁ%&%ﬁ?m ﬂ%%SCOBE SLuHper iaﬁdﬁéﬁ‘%ﬁ%ﬁ‘ﬁ“ ?C) 15
Pr oMb dRE wAhMQY ShtsiB b R c@ld coBiMf act ure, conpri sing:

(a) a first container; (b) a pharnmaceuti cal

IGon@editt i ohn aﬂodmad:mbdmlanh ithe prdsentfinvestiongontides meovel article of

wherei n.the conpositi.o co first

{ he st e, COTReE i SRRt B3 & Attt qqqposition

Preg&iated W‘ﬁﬁ‘ﬂﬁé @5 coRta Bt WQ‘:M theERb RPNt éomp]ﬂg%s %Iﬂrst 11,
24 and 91; and (c) a package inseri stati t hat the

10 ﬁmmmntmmpumg)cﬁsaounpoundoﬁnhemeesemwmtmn prhferably

treatne l i 0090 I.n not her
ot o SPTBHS brfolinknt: e R S aRe kR BB RBU s o
200V §harmAbduti€dl @orﬁ’ﬁosi@i@ﬁ‘ b‘jn%tu%ﬁn corihdiBh Wit ﬁ'@édoﬁdl AGrapdutld
a second container; wherein conponents (a) and ?

ar e akot &t tedt minethboticdivesssecond cont ai ner and corrponent
(c) Wi thin or outside of.the s

condlBaLr - TR ths D A GG Ellline forms of

Pr e6RAbounBYEMhd BEcRiMEnESS pRIBDYEExathick ¢! &5, af1, 11, 24 and 91,
manufacture, conprising: (a) a first container; (b)

pharfwmseuutthfﬂaiy foitnqatieg ¢ ingabolic doetsed within the fi r st
TR TN Mo R

Pr eedphratiohé@nEry @ linPfoBhLsraBMYounds of the present invention, preferably
Examples 1, 1G, 1H, 11, 24 and 91, and additional therapeutic agent(s) for
simultaneous, separate or sequential use in therapy.
[0094]  In another embodiment, the present invention provides combined

30  preparations of crystalline forms of compounds of the present invention, preferably
Examples 1, 1G, 1H, 11, 24 and 91, and additional therapeutic agent(s) for

simultaneous, separate or sequential use in treatment of a metabolic disease.
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Exanples 1, 1G 1H, 11, 24 and 91; and (c) a package

insert stating that the 20 pharmaceutical conposition
w@am9bes7esed i n conbination with a second t herB@EUS$1008/076984

agent to treat a netabolic disease. [0092] In another

I nent, the present invention prOV|des crystall.ine
f or 09@} glbmggﬁh%}gbogfmqnh éhemreéglgmveptmp@rﬁw Ha nove?amcle of

pre ¢ f B cothiner! ARGk confpBLitists e
P RLPRLNSEABRLES B bt A AR S
I n dovatel evithmriofiistoentinert h/herpmelsaeuompmmnd:anqmsqxr ca\f' rades
conbj ned . preparati.aons of cr%rﬁ{alll e forns

nﬁlaﬁawagtw&fée UHROMBFYRE rft Ty RN PhOL afiompeyig @?916 present
%Xa'ﬁWeﬁﬁo reﬁeﬁbl A %s 1 2143 "I‘Hd 1934 o ; AHALY 'ﬁ%@l@%e 1nsert
t herapeuti iR agent 9’ t aneous, separate
sequtating thht ths@arnmcbﬂtteala:pmposﬁt@ﬁ@éﬂ bd wsedfoothegreatment of a
enbodlneF the present invention provides conbined 30
pr e 4t IoliEayt or ystal line forms of conpounds of the
pr es[mb' NYeHotHRPpreRAES Sﬁﬁﬁldent e Eﬁ?nv%ntw]a?rov%d’e‘s a hdvel
24 and 91, and additional ther ape I ¢ agent (
Si maktichrod qxwaufa@mp,aﬁuah@ canpreeguEnt sebndursetainar; whelahlrre nt

a netabolic : 2009/ 045753
BTt eiRDuB o B S 5658 V1T DOEHEE CURUBIEHRTOHE ) is
pr eq@datedwm% bRRAPHANL é%@@nd%oﬁ@ﬁﬁ@ﬂ article of
manuf acture, conprising: (a) first container; (b) a
phar[@@9Geut ilic aiotlmoumﬁmmano tthe Ijmcramexdnmntpm\ndes h eotfeil argitle of
cont ai n@ wherein t onposi t &g g r| se a first
t her2putgtie, %&@Hﬁmgé PREPRgineTa (0 p pRArmhge Oéli‘pﬁ%?n a
co ”%Bﬁl{ég withintREFRY RRGMEr, RhéBM S doMBosiRImCEGRRRLSY a ﬁrst
Exanples 1, 1G 1H, 11, 24 and 91; and (c) a package
liSns elnetrapeettcaalgem;;pompamng Imcr}zﬂmdhrmefomu@ﬁ agampowdpé gie prosent
can .be used for the treatnent of a . netabol |lc di sease.

[ 00dBENHT: AME HERACIRSE st i ing Hish fie Rbsimacciical pamnogifjpn can be
| NV &R iR BorRbiRiof §5th @ s%ﬂ@iheraﬁéu‘hb Ge it OftreMRMtA0!H iSoase.
further conprising: (d) a second container; wherein 10
conpoi98ht s Iif aothanemml{ddimeat, @ prawesatf@prapatiig wmipeursiéxawmg the

contaln C nt (c) is located within or

out PgW aé@ﬁé“@%ﬁ%?ﬁﬁ contai ner. [0097] In another
enbodi nent, the present invenfsidn provi des a novel
article of manufacture, conptising: (a) a first

contai ner; (b) a pharnmaceutic T onposition | ocated
within the first containeR ﬁ' thhe conposi ti on,
conprises: a first 15 therapeufjic agent, conprising: a

2rystalline formof a conpo of the present
invention; and (c) a package éert stating that the
pharmaceutical conposition ca used in conbi nation

Wi t Bn @hRE 6D kot NEERRRIssIr€acABENhy dkRide LERkmEa VEL 8RR b C

ais ecgr%gxyhc acid or PhsPCly/diisopropyl ethylamine in the presence of a solvent at
elevated temperature to afford a 1,2,4-triazolopyridine of formula VII-e and then

25 contacting the 1,2,4-triazolopyridine of formula VII-e with an appropriate acid to

provide the compound of formula (VII-f):
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[0098] In another enmbodi ment, a process for preparing

a conpound having the fornmula (VII-f) is disclosed
WA0d/ 04BN ~ Q /"GN 20 V (VII-f~ in which B&i/tisS2008/076984

process conprises reacting a hydrazide of formula

VII-d with a carboxylic acid or Ph3PCl12/dii sopropyl

ethylam ne in the presen of a sol yent at elevatﬁﬂ

tenperatumf@to afford a 1, 2, 4- trlaz Io Xrldlne of >\G

f or mul,a" V. Hisk erretit2g confdct i n meter I
1,2, 4- ﬂi;hzolopypkdkne+of f ERY I-e mnth an A
appropriMte acid to proyvide e conpound of formil a
(MII-f)wie38 WO 2009/ 045753 PCT/ US2008/ 076984 Acid H
NN ~ HNC N G Ph3PC p or Carboxylic Acid, N-N salt
formation Q~ ~ G @ solvent Q1 ~G N VII-f VII-d
VI1-e 10099] In one enbodi nent, the processes ar

t hod®99h whi e crbadippety s Progessss arertb%ﬁm which he ayc}r?sﬂde of
rea a
b L e
ar e 00106 imomtendbditdast, thy groazsseéareaﬁoseﬁmmmlh the Wdrazidel &
reacted with the carboxyllc acid in the presence of a
sol Vermulaay!l-drigstepgisd withgha erroxy e asiein dieisuries ot 2 salyeat at
progesses are those in which the carboxylic acid is
sel ected fromacetic acid, p-tosic acid, benzoic acid,
2-, 30010t] 41n ol catbodhienzipihe pﬁaed:sebs afe-thds@ 1rf Whicl tb enB@iylic acid is
aC|d 2-chl orohenzeneacgetic acid, 2-
4- meelRgfedotans afchc ahd. @ 10S{C it eI asid - é &f4- ghlorobenzoic acid, 4-
6- z t

A e e S R R AT e

aci dnetib@Pied2}ic doid, apelimethyibénaeinteid 2ediprhogbsesicac, 2-

those in which solvent is selected
methylproplon%c ac?d and 2,2- dlmethylpropano?c acid.

[00102] In one embodiment, the processes are those in which solvent is selected
from toluene, 1-propanol and mixtures thereof, preferably toluene.

15 [00103] In another embodiment, the processes are those in which the hydrazide of
formula VII-d

VII-d
is prepared by reacting a hydrazinylpyridinyl hydrochloride of formula VII-b with an

20 acid of formula VII-c and oxalyl chloride in a solvent in the presence of a base:

_NH, *HCI H
N N G
9 oxalyl chloride, solvent, HN Y
N base _ Q N. O
| / » | N
0 Vi
HO™ G VIId
VII-b
Vil-c
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fromtol uene, 1-propanol and m xtures thereof,
preferably toluene. 15 100103] In another enbodi nent,

W@ b®opsosesses are those in which the hydrazi deCDUS2008/076984
formula VII-d H HNNIG Q~N O VII-d is prepared by
reacting a hydrazinyl pyridinyl hydrochl oride of
formula VII-b wwth an 20 acid of fornul a VII-c and
oxal ghl o}

gUlel\ll N‘?Hﬁzb%%lnibﬁldlﬁlle% h¥ g)keys JA Lel'}gorsle ’ ggﬁ%t?on of the
Y Qhidbzasgpy@dinyl hydh'moﬂﬂd ofdfornuild VIB-b\ith-an amd(ﬁ)ﬁfd#ﬁﬂa VIl-c and
2009/ OM 3, ,PCT/ US2008/ 076984 100104] In one
errbc?&? orid ?Hé‘ral&e U SLHWICH EMPRBREE | 1 whi ch t he
Pea OfIn% Bm%ﬁ’tthgg}o@%’ E%‘s%é}%se W\Qﬁl@lﬁ:m: ch{féiil?us%ﬁ in
or II'-b with an acid o or mu
(0)4 altlyd rem:lnbmoﬂ tﬂeehydsazmlpwndadylmydrodﬂoraieblf ﬁjmhula &hiplewah air &id of

" ARTER Y “00puBhe T skt el dage, - ieikSmamide
hydrd?e% Rﬂ%lﬁ’é’ Eétﬂh}fa%fuljaﬂ{ %a%? rHlé?l‘idrgtﬁetﬁ’zfne f?ﬁl%i’lafl‘}# hicfhyl fert-

for mul I-c and oxalyl chloride’is
S e | émtyéethérrandnni)mlresethﬂeof]\prbfedbiyel\lwﬁlﬁmﬁlyﬁm‘md&ude

|eth a trah ofura wat er, di chl or onet hane,
B! el TEn ahSpnieberat -

butyl et her and m xtures

the r[ﬁ(ﬁﬁ)g] P 'Tl?&%re?rﬁ}'oleeH e gfoﬁ@ge%)ﬂef 5B G th]gz Base used in the
ahydr

tetr ofuran and m xtures thereof. 100106] In one
enbodicnendf thet HydrapinplppsBieg h;ydrechidmds ef formuVEk> witheanraglef

E;gr %‘%ﬂllla:) aélrl(g? Cﬂfﬁylé ?ﬂﬁ{?i} liﬁe ec‘ﬁ}i?ﬁoaz' @ﬁm%{lrlagllg?n >Il)otassmm
f or oW, bichn At @b SRR halcop SRHBE!Sthu 1M oxide

sodi um hydr oxi'de, potassium car ona e, triethylam ne
lénd add potsaiesi qarbopﬂh@amlrmpreﬁerapb'emmsabmyalbo@nmm hydr oxi de

ot assi nat nor e preferabl ot assi um
C ar ﬁ@(ﬂg?}e n anot er em o gnent the processef are thoseam v&Xlich r‘ghe
hydrazinylpyridinyl hydrochloride of formula VII-b

_NH, * HCI
N

Q j Sy
F
VII-b
20  are prepared by first reacting a halopyridine of formula VII-a with a hydrazine at an
elevated temperature followed by HCI salt formation with hydrochloric acid to form

the hydrazinylpyridinyl hydrochloride of formula VII-b:

_NH, *HCI
Halo N
Q | Sy 1) NH,NH, *H,0 Q | Sy
/ alcohol, A P
2) HC1 Salt formation
VII-a VII-b
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100107] In another enbodi nent, the processes are those
in which the hydrazinylpyridinyl hydrochloride of

wo orosxs3/1 1 -b HNC NH2 HO Q 'N VII-b 20 ar eP@I/epnngarc9s4
by first reacting a hal opyridine of formula VIl-a with
a hydrazine at an el evated tenperature
Ha 1Y 08] fé@ﬂlﬁtqn@ﬁdlwe{ltht%ﬁwﬁﬁéqﬂa&t %@%\V&Ch @enﬁpwrldtnﬁ@f
hydry 1P (A vl Palfh'ﬂiﬁla@ hbIOFRkB1y V] I-
b4 o&ﬁﬁ% i i éf@%m éif_@% 7 "e1 cfoB %@%a@ &szrgj‘pano
Sal tprdpanatal,4- dnnxarﬂe | dimetWbryethane; zﬁfd n\dﬂuﬁé@ ﬂ&fe@ﬂ b7 &Ber
PCT/ US2008/ 0769 100108] In one rrbodl
pr od@H&eks é@@l%@%ﬂﬁew \%ﬁ PROReSpHarad @Ssawﬁrgl? the h%JPpyrldme of

TN R O Lo .

1, 4- di oxane, d|nethoxyethane and m xtures thereof, or
ether. 100109] In one enbodi ment, the processes are

t hod®1IH wilihe HW?IH@H Hiy Bpginbadiadan pgher SBGCﬂfifrfmﬂlsa)vl\hovtd@pargng
r eag A)ﬂ%h(‘!\%p&ﬂoo&? fﬂ?ﬁﬂ&tﬁﬁ)h@?t ?feofg %i‘sqgvegﬂo o ﬁge%mﬂ%ses all

e 1 nvention may be

ot h eombipaiing bLalkMntig agpcct 0bithe dﬁbﬁfdhlnﬁ@d hérmﬁrﬂttmlﬁlderstood
rit or essential attributes thereof. This invention
1z9| s éhaé RO 4 seBodiments o dparergRii igysatiQarmay) hedpkgatn Gparunction

aspP&GthSin éth& El]ﬁlﬂ%ﬂtttb g&cg@etaﬁ%?nlgﬁdrb gll(rj)ﬂodnh%nté o the [ﬁ%sent

understo at any an Iments of t

pr eserhtionn \Fﬁﬂhdrmﬂremily cheeht@lfan dntbodiarpiingtbe@ombined With any
any ot her enbodi nent to scrj be addltlona

enb 38 pbethy clpmepty dropyaay @ @e embRAdResIA deselipa ditineal e

any ﬁ#ﬁ % of an enbodi nent may be conbined with any
and a other elenents fromany of the enbodinents to
Idescri be additional enbodinents. 15 DEFI N TI ONS
100111] The conpounds herein described nmay have
asynmetric centers. Cbnb%@ﬁ@gTBQNﬁhe pr esent

' ”anﬁﬂl PL/ gﬂ@&&hoql‘)hf?& g@f%mad%é’&'ﬁ’@& ||"n )Z/:l?alvls YsyRthReid LhERd.
e Isolated 1n optlca actrve or racemec
f or r@mpbtinds 8f the plesdanhmwentibm cctnltm&mm’ dn AApmmetrically substituted atom
may be isolated in optically active or racemic forms. It is well known in the art how
20  to prepare optically active forms, such as by resolution of racemic forms or by
synthesis from optically active starting materials. Many geometric isomers of olefins,
C=N double bonds, and the like can also be present in the compounds described
herein, and all such stable isomers are contemplated in the present invention. Cis and
trans geometric isomers of the compounds of the present invention are described and
25  may be isolated as a mixture of isomers or as separated isomeric forms. All chiral,
diastereomeric, racemic forms and all geometric isomeric forms of a structure are
intended, unless the specific stereochemistry or isomeric form is specifically
indicated.
[00112] One enantiomer of a compound of Formula I may display superior activity
30  compared with the other. Thus, all of the stereochemistries are considered to be a
part of the present invention. When required, separation of the racemic material can

be achieved by HPLC using a chiral column or by a resolution using a resolving agent
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20 to prepare optically active forns, such as by

resolution of racemc forns or by synthesis from
Wo@ppo#75y active starting materials. Many geOPEL/DE2008/076984

isomers of olefins, C=N double bonds, and the I|ike

can al so be present. in.the copgpounds descrj bed
her &1§h 25 gapphopic CBlae@lf: BihBPYIE; %r,r@ NI bR ared

in t@em%%%@n%m%g“ggpy Cis and trans geonetric

i soners o he conpounds of the present invention are
desq001d3ld dodheZitemetjiatbempamtiadfelt fasmea haxd ultetheatof, may exist
i soners. or as .separated isoneri¢c fornms. All

di adh B SianeHe Phcahe PEPRETGETAT C@%}P&tﬂq@rem as part of
i5S OnRy ré‘se{nql‘i%ﬁn&f a structure are intended, unless

the specific stereochenmstry or isoneric form IS
spedotlilgjal Mie tekm dsubstitead,” d@ﬁéd]]ib]fem)m&:amhman}omror aforea

co nd of Formul a | ay superior activit
30 dBHHBTEn IR R SPREY rms*meglacgﬁ it Sqlprion from the
s CRAGRAM ! frERA(fat %ra%glgefe%qtoﬁ@s B at AP horfhl Jalbficy is

pr esent tion. Wien required, separation of
I ac ewi exceeded padthatgmsubdigutme ndselsaa a Istyblbiléﬂuﬁpcmsd n‘@’hal a
colum o

hir re tion u a resolvin
s R 5006 HR5 A5 B D b B GPB G PRERLh s
campARsC S ALhPe Al 'r(]é;g \%2 8&urs%‘1d?e th&h o tlmze 1% & 5const1tuent

Anti'm crobi al Adgents a her apy,
( 199)5)‘0nn[11@(ﬁdr113})mﬁ@1mﬂhes defthigot attek@tocamwpmmnhéemﬁddnhd its

fornu andsltsthere exist, in [
t autdshetl%atﬁwt ARG (hl GRS &%O%rleﬁwwn to be

cont, n ehid ASs ® rB fa
ComL RIS 5 31l e BRESEILbtuc

Ber evith, uprietins Rulgatupaangd Raraeeaoh ogrpITence ts;sdlmtgemep@ndentﬂnefrom

desi gnat.ed at or r|n.isrel ced with a sel ection
Fr ok R p R Rt Borta g f b i
desi ﬁﬁ&sﬂﬁe &Id?ms&h%mﬁﬂnﬂgan@l?e@lﬁliﬁsﬁ@ie'&&hpd{ﬁhsency i's not
exceeded that the substitution results in a

st a0¥ 160 rrr%hmd bowthten sabstitiEntsuibe i tamess albsnckcelnmecgn0 &0,

=0), .then 2 dr ogens t he m are repl| aced

Cob 2T s e 1y ST Poabehtiey B PR ool B vy e
ne atshlgﬁﬁtdeﬁ‘t @mfedcxﬂ%ﬁﬂ ih#i€dting tlfé%tMlM@h £ s@bstituent is
conpound, its definition at each occurrence is

i ndépadedenthe ot dfitle cotppundiof k givermforeviethenct¢iewbstituent may be

Th
e bo0EEF et B i o84 Gomhinftish SR Pk 38T °
9 r OURrAFRY aRiPchRBR1E YnlPE sedHRDhbinbid rehdlt W staBleBmpSunds.
three R4 groups and R4 at each occurrence is selected

i ndd@(&ﬂa]e ntAlsylsefdrh@mm t'Higyldisfinterided onnadideRath bdngled and straight-
stituents and/ qr. vari

nat i ons es are
Bor aruEr Rt g Sk HERLAon o FamEE] LA B Bretiny 1
COM® UNEhsbonk, bt kMBI B sReBEnst B the SrkSitchAib&G¢h dsSnethyl,
shown to cross a bond connecting two
ethyl, propyl, isopropyl, butyl, #-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-
dimethylpentyl, octyl, 2,2,4-trimethyl-pentyl, nonyl, decyl, undecyl, dodecyl, the
various branched chain isomers thereof, and the like as well as such groups may
30  optionally include 1 to 4 substituents such as halo, for example F, Br, Cl, or I, or CF3,
alkyl, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl, arylalkyl, arylalkyloxy, alkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino, hydroxy, hydroxyalkyl, acyl,
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atons in a ring, then such substituent may be bonded
to any atomon the ring. Wien 20 a substituent is

WO pa@beeb79s t hout i ndicating the atom via whi ch BCIES2008/076984
substituent is bonded to the rest of the conpound of a

O o R SR oA SO ety ﬁ%ﬁéﬁe‘f‘fﬂ%&w@ééﬁﬁeﬂ@?@? iyt
SUbScHlfH foS IR 1, alAchiBDaBEnRiEniRE LAIGHOR 16m lnxrtr
ORI AL T One F eau T naa gL

such nations rtesult 1n stable cd oun
As wsm&b thet élahalkylaﬂrlﬂqylbalkylsundm dhdthib.t 0 i ncl ude bot h

y lOBAFbon 157l ™ B6 HERRRHARF (7% cHIE0YIG A BhEETan b iself o
B elepaP gl A0 ER4PRRS STAERLRUEHEE ARlats 2 0. B

car bo in t arn uch as net
pro myﬂbpnsL pmﬁerarbpfyz tp 1B mrydms and hnmylbr;:ferabkytiub ¥ Icarbmesnn 3hle ,normal

o iy %jvdeﬁéﬁf%y X d%ﬁ;bpnd%d%"@% Xm@ﬁ@@@%ucﬁ S, >

dOd%? nyltﬁﬁuten P"z'b‘a’céﬁylbi E}Eéh?%gagﬁbﬂ}rl IDSIRIE® 3LRELSP ZI Py

and 't I ke a s ‘may 30 0ption
[ nclhﬂpteny:l, 3tlwpt¢nﬁmh¢ptdnyleﬁ1{ostelsyd c?hncmsn}haﬂl dr,cetfybrfi “imdenemil el

F, . Cl l, CE3, ., al k : I, .
B B Pk it s ST o it
ary |s§l$s'ﬁbﬁ|te‘a>®ﬁth latlo MemtientS 3{1‘&1'1191?' H8)gen, ‘BMGAIQ}@' dﬂ&h & 14'6)@
cycl oal kyl al kyl oxy, am no, hydroxy, hydroxyalkyl

acy laJkeayl 2By R @D A pdgh :eymntywmashm@@suetemaryl

E:: Z&@gl?%ﬁr%ﬂwgfg(amé' ll‘g&élﬁp’{% %}ID r%rnfno nitro, cyano, thiol,

ar yladykiib tdal @r arirof k}fé)ﬁ}i@f %'ostlt@én{@éla@ﬁ{ §l9ein. 2l kanoyl am no,
aryl car bonyl am no, nit cyano, thiol, haloal kyl,

t5r i Hed1a9l k;Un eswthldrwrse mdk@ﬂed Hheoterni Gkyh @)’ atUmed beein by itself or

th ted,.the t " al . [
by it B 7 BTSRAE T ¢ P RO RSB G2 0
st r ah@bis, fetcibBnead c&B@isAnd ﬁi@ﬂe‘b@éf&a@fr 220 § QurfAs in the normal
carbons, preferably 2 to 12 carbons, and nore

pr ebeaabvlychlmttluﬂeS)nc aiplsisd imthe memalhainl suclcial- -propywil, 3h

e A T N SO
% PaBHORY | 4- he%tyﬂgns @ayﬂlyl 32n ?%}QWJIec 3, hseaiﬁébyhyl 4?-d0decynyl

hept enyl’, enyl enyl -oct eny

3- nanémgllike, 4ndjwhlelmylhy besonmnm@bénlgﬁmutml with ldo é@@l@ﬂyllents

e ool RS SRk on B0 e, S E RS L VI
nangkyeallddl HERY) het&@&?ﬁb%ydheteﬂﬂalkyi hyc%;&yoaqyanoylalhha@ rh\nkylamldo,
al kynyl , aryI aryl cycl oal kyl , am no, fyhrox¥

het @ﬂd@r@bmylammycmm @moot’hlokynd/ oraﬁllfzvéthl@yardmr piey, of the alky

carbonyl -am no, nitro, cyano, thiol,
2§I kﬁPlfS%S&S %1628% re}:Illny of the al kyl substituents set
out [DEREH N-Unlds dikaW&8Indldale@ Ske @inhefyWoaRyl BingAsyed hertine

term "al kynyl" as used herein by itself or as part of
anotalsag orgseah of %mélpsgrp@ mln@q gﬁura@d opppastipelbi @@Ba@m?dn

22? ngoﬁlsa?né Of o c?ou%lle g?n ogar%er g{&{% rént‘éu‘r)n Jo 10 rings,

nor madferably 1 to 3 rings, including monocychc alkyl, bicyclic alkyl (or b1cyc10alky1)

30  and tricyclic alkyl, containing a total of 3 to 20 carbons forming the ring, preferably 3
to 15 carbons, more preferably 3 to 10 carbons, forming the ring and which may be

fused to 1 or 2 aromatic rings as described for aryl, which includes cyclopropyl,
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chain, which include one triple bond in the nornal

chain, such as 2-propynyl, 3- butynyl, 2-butynyl,
wa2@ensyray |, 3-pentynyl, 2-hexynyl, 3-hexynyl , PCT/US2008/076984

2- heptynyl, 3 20 heptynyl, 4- heptynyl, 3-octynyl,

3- nonynyl decynyl undecynyl , 4- do ecynyl
the cp¢lRtut ylaﬁa(alo % r?%@ﬁxwe%%Pﬁﬂawcw%wcmdwéd Wit h

4 il nanel y, hal ogen, hal oal kyl,
XY, al kynyl, aryl, aryla ,
QVC odtid ;9&1&1%&81%' | kynyl yl yl al kyl

', am no, heteroaryl cycl ohet er oal kyl ,

aIk

hydr al kan am no, kylan1do

aryliearp nyla , hitro, cyano oL, and/or

al ky any subst tuents set
out 10012 Unl ess thé ndic d, the

term "cycl oal kyl" as enpl oyed hereln al one or as part

gLRUp i n des saturated or partially
pnt
(I
y 1 3 ¥

g 1 or 2 double bonds) cyclic
0

aining 1 to 10 rings,
: i ncl udi ng nonocyclic al kyl,
bi cyclic al kyl (or blcycloalkyl) 30 and tricyclic
&l Kyshy oﬁ%ﬂél@grﬁﬁﬁg% ?bE %tﬁ)'nalﬁf sugstltﬂﬁedz@ltl{: ﬁfobﬁﬂﬁstﬂct@cﬁ@sﬁlg as
the ring, preferab 15 carbons, nore preferably
3 t dlalbgerx; alkjdoaiquyf@dmxmgmlrmylom gy, wmlmiulqwa%ybmﬂo

b e R 8% T R o s 500 Biedgol e

PCT/ WSRO %@/Bﬁg%ftm%sﬁﬁeﬁty for aﬂ%%’l‘?' opentyl,

cycl ohexyl, cycloheptyl, cyclooctyl, cyclodecyl,

cycl [Mtl@bl]ecWhere@lqﬂ gt@sm;dbf,ines abmffz hefe siglediondgy fougechmeapt to
@e A I&z‘%ﬁé: er %(F%%“ngb%‘%%ﬁ {ficy ﬁ&‘r‘&?r&%@ bﬁﬁléyr‘%ﬂ%ggmups and
ary |n@a?§r)6}3t1@ffa}>{§' sé dapbtituted/s! d@ﬁﬁéﬁ)ﬁb@ve%lk iélk?m do,

al kanoyl am no, oxo, acyl, arylcarbonylam no, am no,
ni t 0122l aéhere fikeny] greupsl Avodefined dop¥e amd@lkyaeri @mups anipfiegd

the ubstltuen s for r oyps
erispetibobehnE sl i rBRAEEr S et QehenBor HEms.
10 Qﬁels}%fe SR p@lk@htylew@rodpsf’ bRy ‘%n&ynﬁ@fretg%p@t Qéiﬁectﬁél'}e)énd may
are térmed "al kyl éne’ ?rou s and ~may optionally be
Subgpiienathebe albstdlétd waldiiegdabevcffor“alkanylyand, “alkm’lQZ]

Wh k def d

or oUU Ak Gl R af ReL B AR R AR, S Mg, and
bondgdof Afd “Bhlba ﬂﬁnﬁterﬁl’éd Io"i@clﬁ’de%@ﬂﬁﬁibhﬁaah@ Ot EHt-ORen
they are ternmed "al kenyl ene groups"” and "al kynyl ene

gr ouptgrated mb@p@@hydv@lagbon giodp exalrwletﬂs; hﬂmlglﬂya specified
bst efi hove, f "
"ar RyRbIFT B MRy RO R o PR Bt o

zroefmret\o:ﬂmnq,v£mlt@(rzo+1brorro and iodo; and
"hal oal kyl" is intended to include both branched and

str e{OQ;}Hﬂ} c haless otherwise dndisdted | thhm acylh mim&@ﬁﬂ) betrein alone or as

ar Ol]'a%% of ano{her gro&{}) re?ersct]: rﬂongc?/\c/hcna%d %Q?chsc aromatlc g%ups containing 6

to 10 carbons in the ring portion (such as phenyl or naphthyl, including 1-naphthyl
and 2-naphthyl) and may optionally include 1 to 3 additional rings fused to a

25  carbocyclic ring or a heterocyclic ring (such as aryl, cycloalkyl, heteroaryl, or
cycloheteroalkyl rings

for example
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nunber of carbon atons, substituted with 1 or nore

hal ogen (for exanple -CvF,,, 20 where v =1 to 3 and
wWoR2eeo043763 (2v+1) ). 100124] Unl ess ot herw se i NPBCT/HSO§/076984

the term"aryl" as enployed herein alone or as part

of another group refers _to nonocyclic and bicyclic
aro C groups contaqﬁi 6 to rbons ing_tke
ring i on as nyy or m{, 1l@:
1- naplt .anq_ 23napht hylJs~and: ti onal My WACI ude

1 to 3™addition rings fused to a 25 carbocyclic ring
or a heterocyclic ring (such as aryl, cycloalkyl,

het erparyl, or cygl oheteroal kyl rings for exanple -44
WO 2g0Y 025753 B 2Qq08/ 07 N ryNNl(Sjr@: L,op
t~T N p 7 N cgr O 'and, e opti g

substituted through avail able carbon atons with 1, 2,
or 3 5 substituents, for exanple, hydrogen, halo,

halo%fj(:E%?lkyb{tﬁg:aslkyl Y, higgéjffgg,
al kefyl fl uokomet byl , tifJuofonet hoyy, lal Rynyl,
cyclo&lk’/-alkyl> €l ohet enBaNgy |, 0% Yo7 D

cycl ohet er oal kyl al kyl , aryl, heteroaryl, arylalkyf,

ary laﬁdc() gl;cl{/Fgﬁ;%i&ﬁ%f@%hﬁ%ﬁ{uted%r%gﬁaéﬁﬁﬁl’e C%Xlll EtGIianitﬁ‘ﬁ,yﬂ, 8eP:

het er het eroary

IPet enlatughthdbrexaaply, hydiogdne hada hyloalkyl, alky dratoeikyl, alkoxyo,
cyano, am no, substituted amno 10 wherein the am no
hoigirelor ghenat Sbstaniedehdal i R a ke o B AT,
or [ ' he
e S s L LR S S

het eryeuyylkylharglalkaxy htyltthiogdrkiyio, hedrkaoyiylyly hdtérbaylalkenyl,

al kyl car bgnyl , aryl carbonyl, al kyl am nocar bonyl., .
ar y A TB A LRy (b Ry . SRR é\%vt}lte_d amino
) KUERIDRENh RS thol REY! G-3RI Yohid] d¥ ikl 9912%‘1 AL

aryl carbonylam no, 15 arylsulfinyl, arylsulfi
ar yloghet érghoplpninde mentionad yl thadefiorians).rthiokalplthié, arydthia/ or

any of the alkyl .substjtuents.s out herein. 100125]
Ui dreap v alio N it sl dPiony b Ieo o Ry
" al %%}Qﬁ)indlc%yﬂy@,%iami%cafb@ﬁﬁ,l Afﬁygar%%?ll,e%h%%nﬂ?r ern

al one“or as part of another” group includes any © t he
abowtkyhibyhyloxyr allkyrbonydoxy zallgllcagrooyl psinbj anfderbanglagumo,

B RS B0 B SSRaPAT T 4SS5 e
any of the alkyl substituents set out herein.

[00125]  Unless otherwise indicated, the term “lower alkoxy”, “alkoxy”, “aryloxy”
or “aralkoxy” as employed herein alone or as part of another group includes any of
the above alkyl, aralkyl, or aryl groups linked to an oxygen atom.

20 [00126] Unless otherwise indicated, the term “amino” as employed herein alone or
as part of another group refers to amino that may be substituted with one or two
substituents, which may be the same or different, such as alkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, cycloheteroalkyl, cycloheteroalkylalkyl, cycloalkyl,
cycloalkylalkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, or thioalkyl. These

25  substituents may be further substituted with a carboxylic acid and/or any of the R'

groups or substituents for R' as set out above. In addition, the amino substituents
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as part of another group refers to ami no that may be
substituted with one or two substituents, which may

wheowhes7sanme or different, such as al kyl, arylPCT/US2008/076984
arylal kyl, heteroaryl, heteroarylal kyl,

Eziln%&%ﬁ” & kyLerwa%Eﬂa,q"q?g%g%ﬁ RoBri giﬁ&w Ry
or tlmmh&ﬁgyu @%ﬁrbo%ﬁvmg& Stiny® mﬁ%m&ly[sﬁ&;h?r

substitute CcC acl d/ or an

R lgnmmpmumﬂlﬁbbSqmmuemw$4hQMdEﬂlqu&emybut above. In
addi ti.on e am no substituents 45 WD 2009/ Q45753
pw“d&az@l@%‘zvglre@gr&zmﬂa&/pvﬂ@h@@w N PinsEORKeST Liazemylptionally

it ﬂ&ﬁﬁu R@ﬂhﬁQﬂ%ﬁbﬁPa ﬁMo@kﬁ ah oAyl o Hyafow.
i-pyrrolidinyl, "I-pipéridinyl, 1-azepiny Y

4- m9(@R9] i rﬁyllle,ss dthdrivisamoicpted| thatgtm “lowermﬂlthh1azl“niyylth1o
4- alk nyl, 4-aryl al kyl - i pe

4-di & bhlaa Iy arfflﬁéﬁlhb)e phempgyed hirewﬂqns oF e pﬁgno%athGr group
1- pi t ed
Wi P nﬁlfdegénf}yog lthlgggox% aﬁ%/f—‘ Qf'aﬂéh(rl or 8’2 %r&lf)@{hlrﬂiyefd?% ?)!F{gﬁ% %thl’;‘}

or HQQMS)]xy Unleimheﬁf]se lﬂrdioe&é tht toe b se allythingiat,” é‘dtlkylahano

ter mer al k hj o, al k o, "arylthio r
IS o oo - elHsmigns bl e oG o At pncifer
anot 119ﬂ1ﬁ'1@§3an PR YBRS AB5Y al?fi of ﬁ?laﬁ@ %‘r@ulﬁlhmléd 110 a nitrogen

aralkyl, or aryI groups |linked to a fur atom
1002R8]. Unless othermnse i ndi cat ed, the term"| ower

o BB s Tk “Q%tgﬁ@?cw A e semar ¢

of anathgllic ﬁﬁ%mﬂom{eﬁgédqg ﬁr%ar?e[‘s‘rfa‘t@& 1ihes aRAVGePhbMcyclic,
aryl, or "ar groups linked to a nitrogen ¥

lﬁoob@]‘,llq&s tmrs/elmb l‘lwmr@yd}c ringevhigdhrinyatinged p@ruylbd ynkdtyrated or

"het er oc te heterocyclic ring” js

 t QB RS0 ¢ SRV Berah2 4. 3re

nmon %@ﬁéf‘o'aioﬁrs 1nd%&n§ér§l¥‘§élb&edqf01ﬁ the ?ﬁb‘ﬁb b&lsﬁﬁﬁgedf@@m O%nd S and
ring wh is saturated, partia unsat ur at ed or

uns amqludatgeiajy bmydieegrdup )n Wbalnhj anyrif d‘r¢ abovesicdngl hoferaspelivamgs is

t d1l, 2, .3 4 het dent |
el dbeLly st it offuroe ot g B oo Ry OB iy
Nd oxidiell Uticn@ieaityclRirmY Glay Ge StERRR th nsgml &f gAY ahyt he
above-defined heterocyclic rings is sed to a

benewwatoiny carbpreatoin wiogersudin g sudblastrubietce Tbahaseracyirhgrings

e R Ry BB L Ry e Fpe
c ar RORp @M stabhdl. G spbBBAITY Roted) aditfloaPin@hcSHefddschtIE Gray The
heterocyclic rings describ bed her€in may be

subwpiienatlebe wteuazeldo H Wre%ﬁedathm vrhe@ thertotaltnymberfof Shaad O atoms
eci f.i cal

it Do QR oRRTRRE L EnBBr BesngomERE bt nlifrepY e Eomer

quatgriédaRebin, ItHe tbrf ‘I@f&ﬁaﬁé h&ekodyRa¢ syREN of NRtekdakyd! is intended to
nunber of S and O atons 25 in the het erocycl e exceeds

1, torenastideé- tadt Beobarehmoncecliqor bigjliaeehtto { membered

anmb'?c%hc heterocyclic aromatic ring which consists of carbon atoms and from 1 to 4

heteroatoms independently selected from the group consisting of N, O and S and is
30  aromatic in nature.

[00130] Examples of heterocycles include, but are not limited to, 1 H-indazole, 2-

pyrrolidonyl, 2H,6H-1,5,2-dithiazinyl, 2H-pyrrolyl, 1H-indolyl, 4-piperidonyl, 4aH-
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As used herein, the term"aromatic heterocyclic

systent or "heteroaryl" is intended to nean a stable
wW®2000045753 menber ed nonocyclic or bicyclic or 7PCT/US2008/076984

10-nmenbered bicyclic heterocyclic aromatic ring which

consi sts_of carbon ato and from 1 het er oat ons

i ndé@éh@&nﬂﬁﬂu@@h éﬁhlﬁwn@/ﬂ &ar;sdo E‘)éf?ép‘é@ﬁng of N,
0 a ] S
of TV EPRASLY ?s%#%?@ﬁ??ﬁ%bﬂs&g@@l oot o RRERIE
1H ibagdalradoly], b2aztyazolyh bérdmnyiolyl,mdnzﬁird-xazoﬁd,%enmiothlm]yhyI
2H-pyrrolyl, 1Hindolyl, 4-piperidonyl, 4aH -46 WO
0GB P SO b 60 B b i corbelind,croman |, chromeny |,

4H—qU|noI|2|n£ 6H 1, 2, 5-t hi adi azi nyl, acridinyl,
&z ocimylinyl, deeshy drpeanetinyll 2H. bl Zot dulﬂaazwyl dlhydrofurO[ 3

ben thlof an zothlo h

ponTRPLTHRORR bt RFESEIIRRER Y BERASARGR, Hicazon,

benzhdgenAzaliMbnyl, kAT GhdilRH, Wdelyl, ﬁ%ﬁﬁ%kﬁhﬁﬂ}zlaﬂs&iﬁbﬁmanyl

car bazol yl , 4aH—carbazonI 3- carbollnyl chromanyl ,

chr ommiyxolyl,gsq-md@h@yl; lﬁ@lndOI}dEEQﬂhyldhft)’é] (hemmpdqg,qul) 1soth1azolyl
2H, 6H 1 z

o) ¢ a AP T e PSR St et sy >

iom dRzdAARY,1,2,4-tabidZW1Y1,2,5-ok ks, Y 13,4- (b)daﬂil@i:&ﬂydxazohdmyl

i ndol i nyl , |ndoI|Z|nyI |ndonI, |sobenzofurany

| SOOHIZ wyzolidinglpériveidingl, phenarityistinyd ohenagthrolinglophsassaginy],

! Sog)alen%?llrlillnghen&gﬁnzIl::%hlgfrfloxg h¥fggl,rphre§0a<£1z1n pcflt%lamnyl piperazinyl,

I SOXazo

oct ?bedﬂ1ﬁylsﬂ%dlm|p1ﬁb¥1hony®>ﬂqﬁpeﬁlﬂ@ﬁﬂ|ptenllm&1 , gud1, pyranyl,
i az

oxa 4- oxadi azol yl, 1,2, 5-oxadi azolyl,
1, 3, Paraginldpyarsliginy|. mwbwlmyrﬂ;plyl pydaziaylypyridooxazole,

%Xaﬁ)gn{lonq gi%l ns Iijsllmoﬂ{é%éires Zi n ngﬁ%agﬁp%!dmﬁl pyrrolidinyl,

pherpgtrhlh@z |p§fh§t‘d)lyl qnh@rzomm lquinnlxﬂyl mb@nmamylnqdmoxahnyl
pht hal azi nyl perazi ny peri di nyl, pterldlnyl

pi pélmnu@mnyl cargﬁlmé ﬂqt@bw;i@furamletﬁir@wﬁrwsoqlmnhn vl
pyr "%51 a]hmrgéﬁrrﬁ)ﬁhﬂyélf 1%&%&*'&1 3 5 ﬂﬁé’cﬁa%% 1MW thiadiazolyl,

I Ny, ooXdz
py r [ 1@95 ﬂmad&zaylel 3,@5{111&1«11@10[311 am@lhtﬂr,enﬁythia@blylyﬂhxenjaynhiedmhlazolyl,
rimdinyl, pyrrolidin pyrrolinyl

23%, ﬁlagr&o;gaf@]yl tlamog@;i@zlq th1g1p]1_e@l)d1 tHaAlyh, ln%,f ¥r1azoly 1,2 4-triazolyl,

qui , ,

o NN RS SRR e st o
tet rn&l&yﬁb“nome hﬁ@ﬂot)ﬁc}ds ancﬁllde buParbnbthinadi az pyfr}dmyl thiophenyl,
1,2, 3-thiadi azoly 4-t hi adi azol y

1h2 farapyh; laféf?%lzl@PWothlfwéyub@ﬁma@?%lzl@bwothlﬁpheaﬂt bngfyrnyl,
tni %ﬁ’)oﬂmlgﬁ,y r?'&%é%gﬁzgfx qﬁlﬂgﬁ@% ﬁﬁl}félwy égﬁldazo}yl indolyl,

t hi enooxaz
5r i asoiidoyll, pigeridingk, piperadoayly4- plp&r,ldbnﬁl plpd:raJZ}d)IWfrazolyl 1,2,4-
1,2, 5-t |azoI 3,4-triazo razoly. and

I,
xantihEAl! 2+3hfy lambf%ﬁéﬁrazabzbéle%zoa OWQIY :.pmvélﬁh i pyfippidinyl.
het & §bcl¥f1{1@eﬁ afe%éheﬁgﬁig Qf’s{plr@E&n %dsl égazoﬁ‘% fopexample the above

pyri |ny t hi ophenyf, uranyl ,
benjmmhxﬁzﬁlyl ben2|n1dazolyl benzoth|aphenyl

b f lyl, b
TS SRR AR

30 indolyl, 4aH-carbazole, 4H-quinolizinyl, 6H-1,2,5-thiadiazinyl, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,

benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
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25 isoidolyl, piperidinyl, piperidonyl, 4-piperidonyl,

pi peronyl, pyrrazolyl, 1,2,4- triazolyl,
wQa2®9843763 azol yl , tetrazolyl, thiazolyl, oxazoPgl/S2008/076984

pyrazinyl, and pyrimdinyl. Al so included are fused
ring@and spi ro conpounds containi ng, for exanple, the
aboenzihidezstogl edreazoly], 604-sapazelvh flaeslinsl, dhesmanpachydraeny],
are 1Hindazole, 2H 6H 1,5, 2-dithiazinyl, 30 indolyl,
4ammolbytdb®hyd¢eqmlinﬁl ZliBHyLS,,Z -Gz, iy trofui[32 ny | |
acri

R TR I R RS

benZﬁd&k@lﬂoin}d&lenybQﬁ%hﬁ}l'laiﬁélﬂlﬁﬂnyl Rp®, %bbéﬁé&hﬁéhyl isochromanyl,
benzi soxazol yl,” 'benzi'sot hi azolyl, -47 WO 2009/ 045753

éd/lmmmlnmmhnylbemddwldabgamohiwl (benzimislazadyly lisothiazolyl,

glarl_]lhsg)%fgz%@& og'%lpgwgr}aa% tﬁyrhcglﬁ/yl ﬁ)ﬁ{%ﬂyc&lsoq%lnbhcrl]ro?;a a{]z%lyl, 1,2,3-
2H, GkhdlazolyR 104 bad@ioml 1,2 Qloﬁéfﬁﬂz@lglufl(}%}ﬁoxﬁdlazolyl oxazolidinyl,

b] t et rahydr of ur an, furany furazany |n1dazoI|d|ny

i mi d)az@bal yhzoliflinylpetinoipy, phqnmlazhnyﬂ/Iphenanfditﬂheﬂywhenarsazmyl
: gg ]i)hené}{uamgrl élgn%(laﬁjlfm)x phsnosﬁggzgli? qTR/thha[azmyl piperazinyl,
HOSOIpE&ﬁHM%rl, ﬁ)tbﬁ@ﬁwlminum 4(@1@5%@1 Qﬁ&ﬂln}yl purinyl, pyranyl,

i sot hi azo |soxazolr nmor phol i ny

nap meyldpﬁ%dldlé}z}lt paigra i Soenaplib pyrﬁwlotrlﬂmh ipHEdZiaY],

1 §p3r1 Q0X Ozolea@fq{ 1n11iaz%l% @yrlaéggzoq%ﬁﬁﬁm 8}/] @zrlml?lmyl,
0X a@frylhdm}@ @ﬁ@llmyd ipptb1pe qhifazdiiny, | quinp R, aami dilﬁlhcﬂhlziilyl

phenant hrol i nyl , phenarsazi nyl, phenaziny
pher@l@tnmaélzwlnwmucbdﬂéﬂo@@dﬁtqhnylntylrahyéwéﬁwbzqtliq}g/ydr01<0qulnollnyl
%PLE(% g%dr&%ﬁlmo}ﬁ%p&-?—‘?égqx afllaz]ilr%flpll 9(112123%1 1%t4etﬁ1 agllaQ&fyl’
pyr artyi-thiad@y 619z 1 By thiadiy4oda, thmdhlrew thiaydlyam ehjﬂ)/ﬂhlenothlazolyl
pyrazol yl razol otriazi nyl, pyridazin

pyr .tla@tméagél% thighpimidezoin, dhipbieny] tﬁwmolt,# g0l 1,2,4-triazolyl,
py ri 1 fmﬂafolﬂyf 5 g){l{laZPB/Y Eétﬂkcggln%ﬁd xa?tﬂéﬁgt qh oﬁdtﬁ]e\f FSpect of the

4H- qweﬂ@dnl Z}iaﬁi_ples of libwrdm@ydﬁdtrb Iindb],yl QexzivhidhAothil, rbylhz.ofuranyl
carbol i nyl, tetrahydrofuran

2toet rbaw&mfv%dmeﬁ%ﬂxwl bex: 1@7@%}11 ARyl Renzatorolyl,

Z?t)ﬁﬁﬁ %yg Ifzﬁoﬁl}{alzily%béz ﬁw?%él?jg}gg(ﬁ@io?’lhyl, furanyl, imidazolyl,

1,3 114k}atdiylaﬂld@i;ﬂo1sy(iu,1noﬂ1hylam}iwzelyy|1soxztzb1ya1)®dtzyslyl pyhizieny| |
thlenothlazolyl, t hi engoxazol y t hi enoi m_ dazol yl ,

t hi (Pﬁﬁ‘é‘hly]if pyrgzro,l iqzw] yrldaglngl @}fr‘dglz Byryﬁmyl pyrimidinyl, pyrrolyl,

1, 2, 0 I 4-triazolyl,

tet ra ﬁ {dhﬁﬁ %‘Ml{‘fhnyl ﬁd %'l’ {hli‘ﬁpié&rmaéftﬁajw%s pect of the

asnv e[ﬁﬂlBD]n Tax armpl dstetydheilieyldar hbtsroayodylT disdjsédjlierem alone or as

benzi m dazql yl , benzofuranyl, 20 benzot hi of ura nz ,
bend8% a%%ﬂoghﬁr SRSt takﬁﬁrywc Iy aioppsyas si@ieg pbove linked through a

beanﬁ&gggg%&%mlnggggm§, afol yl, benzisothiazolyl,
benzi m daza ony? cl nnol I ny furanyl i m dazol yl ,

i nd4anBy] , Thoaah Yheterosgialiyli Of ‘l‘heyekoar}émltdny]ﬁaohsyﬂ herein alone or
|soxazolyl ggxazolyl pyrazi nyl

pyr &% Bibelranahergup T ¢imbatgAry! gﬁgﬂp.aagiqﬁne%w@ fipkpel through a
RV A6 Y heterBMEh B Ml atkyl chain, alkylene, or alkenylene as defined above.

[00134] The term “cyano” as used herein, refers to a -CN group.
[00135] The term “nitro™ as used herein, refers to an -NO, group.
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qui nazol i nyl, quinolinyl, thiazolyl, thienyl, and
tetrazolyl. 25 [00132] The term™ heterocyclylal kyl"
w@ro0vhet7ss ocycl yl " as used herein al one or as PQEHDS200$/076984
anot her group refers to heterocyclyl groups as defined
abov nked through a, C atom.or heteroatomto an
al k;lﬁﬂléﬁlm A e[e@m Oxyhes %Séfi hﬁrmﬁé%fgﬁé Bigkypr or
) heg@(ﬁ@ [ Yk el a@ﬁa&éﬁﬁ%l?ﬁ&@ﬁtﬁbl@’h? 1&ed h@r%mr%@fetfer to
of anot er gr oup rB ers to a heteroaryl ‘group
def ithsel calyppurds| makeds, tbmpuginsaandd@ dGage f]]ﬂl’nS)Whlch are, within the
het er oat an al kyl chain, alkylene, or alkenyle e
hs ATEREURGBEHC j\oeneu ]*urr?[hé ER¥hIn E%}%?ﬁb"”ﬂh%le Hesher 0
T Gl ad bifm@ 1294 3D} atk ica
3o ten BEE R btnits SRR e R il Resngpec. o
mo zﬂ@QmﬁuEmSBc@ﬁﬁkﬂﬁﬁﬁﬂﬂhﬂ%ﬁﬁﬁdwﬁh@@mﬁﬁ¢mghawﬁémmnmm.
d herein, refers to QH, group., . .
[Ooi@”ﬂﬁg}rh geiny r%e%mlfycaam Eé&]éﬁa?%fﬁrl tderpyatives of
en'pltﬁ?e}’&%ldé@cf &)’Rﬁoﬁrﬁs LR tﬁ arénh&%g)oﬁﬂﬂ TP RHBHRd %makmg acid or
materi a conposi tions, sage forns
ar e bawistlts theredfe Exandpef p]ﬁarmanﬂnmi:aﬂpwhcemdlblq sattgmelntle, but are not

U|tabl for use in contac th the tis es of 5
W“‘Sg % 5%“%? ar Yaneacy S\?Jt% #&a&w EXEWS STRASS AL |alk9h or

' r r 'ng%hic%lts 2hdigik Qésﬁlués%ﬁa%%%«boﬁfhc Q0N §Hd tﬁf RRY. ey or

conplication, comensurate W th a reasonab

be n Qﬁhamﬁaceuﬂkalllyatqeptable F 00 188ide As cuseotidnelr minrigxic salts or the
"phar maceuti cal | efpt able salts

der iQPAETYE @mgRoNTUL ]Cso‘? dhq H&?@&O&@ﬂwﬁﬁ%ﬁmg?@%l% figm non-

par gitic HOFERAY Egaﬁnc%%f FE&LxBNp1TRKINGn AT ShaPlon-BAS Galts
salts thereof. ' es of phar maceut i cal 'y acceptabl e
$al tischida dlwd@rlvwfroranr@rgmlc adi0s $uichrig Iefdmlcblormﬂlm@olabmwr

or ganj.c ac sal ts of. basic

d
S T o R R e P T L

car ey hick a@&:\eﬁj@ pro@f(‘)ﬂlct R8cihit kfycolld) @tear[%hﬁﬁt‘i@ﬁﬁh‘ct kez@fid, Yitric,
acceptabl e salts include the conventional non-toxic

sal tascoghic, phrgoic qnaektle ﬁlmébyynmam mh@mﬂasaiq utetict brazpasdmylic,

compo f or. a fro t ox

o oRastic ShERynditic TR Spgh Ao ESiafonic,ethane
ON\GRATHAE dk al R ORethidKL 0015\%&!1‘[5 andlde lipc! ude those derived
from i nor ganl c aci ds such as hydr ochl ori c,

hy d r[OﬁiBb]m dhe planinfoguticslly sagbiftaidd wlts @fhbﬁsmbﬁ@nu igyentigrt qai be

nd th | d f
oo sttt B AR GefeCeonPiit i ugins f hRE S 5RE ey by

st egbhentidnaCdhbicalBdthddls. GalelaAy] Geh Gltd Ednbe prep&E@bPictating the
panoi ¢, mal eic, hydroxymal ei c, phenyl acetic, glutamc,

ben st egid glabasezgﬁhmzof th@@t@fnamumds MIth}sm@n@Wan@f the
.fonic hjf oni

s dnp et basaRe it RRCor bR SRS aban amtmpRas £2 ovo
| i keendrAQ1RRhqUENS Mha NRCaE &l dMa@CaRRsIaRbRo@AbIL & Of

the present invention can be synthesized fromthe
par @mtom@ﬂmmmdfevmd claste ontuabissads frasivad oy Readhgaircs

o %}4; mcyceutzcal Sciences, 17th ed., Mack Publishing Company, Easton, PA, p. 1418
(1985), the disclosure of which is hereby incorporated by reference.
30  [00140] Any compound that can be converted in vivo to provide the bioactive
agent (i.¢., the compound of formula I) is a prodrug within the scope and spirit of the

invention.
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conventional chem cal nmethods. Generally, such salts
can be prepared by reacting the free acid or base

WO e00a®43083 t hese conpounds with a stoi chi omet ri BCHDB2008/076984
of the 25 appropriate base or acid in vvater or in an

or ganpi c_sol yent in_a mxture of t
gend? Uil \rﬁerraa u@@@@gsnr@a prgp! PY%‘Z‘e@tnﬁé‘r udeéeﬁfgrr angdcagbgpates

et h g e f r
ar&aleg bgw Al RAOS! mor@hydr aregﬁlrsduh&s A RIS VE IR,

Lists o l'e salts are oun Rem ngton's
Pharatkagg ut arybdubStitehaemtinglapetts edplpyiMaplocddutel kisdwinrtg those
Conmpany,. Easton, PA, p. 1418 1985 t he di cI osure

of DR TE %tpawr%t%%sr%rparal%eswetﬂyféraé@@ﬁee engpptes, and the
[;00340] Any conpound that can be converted in vivo to
provi de the bioactive agent (i.e., the conmpound of

f or f00142]1) Viasow fpmoaif pgdmict e well Rmovacio le astradd srpldeschb@ifin:

the inventio -49 WO 009/ 753 O /07
100141] Phe tif foHrod: ?ma @Hﬁwe%al“sé eﬁmut o4t Ch
'nC|3W§§ad€1§fc%e%s5}@ gkycarbonates forned by reacting one
or nore hydroxyl's of) conpounds of fornmula | with

al kyl, hl ko@gszg@mf@ﬁoﬂ#ugswbi&tdiuylﬁ Bdn@ayrﬂzé]iliswjpr,a]@éﬁ)t S
npl oyi n 0 d e 0 to t ski | in t

@rt to gBner a{: 2@ @/?%(ﬂgwﬁrwng@geww& | CHBHRAH, ﬁé&qon

benzgatieBund@ntld, te!Tse ¢h. kigsel 1311@(? %ﬁ%ob/@)&béaa%wfr%r%e@ﬁ%n

prodrugs are wel known 1 n the art and are describ
in: and) The Pr actr ce of I\/ledr cinal Chemistry, Cam | I e
G Wernu

Desi gn o%{) Pr J@?ﬂ@%ﬂs 8 By ey Zf l{ﬁo e@ﬁ%@g{%@?ﬁ“?#ﬁ&%‘i‘ %“r%)
1985]2)achﬂaQMCMa€er eatReek, Q@O?a&Ug Desi gn and

Devel opnent Kr ogsgaar d rson and H Bundgaard,
6ds Said@hfereBies pro. incbi@ral@he(chbyobdnacadeni ¢ Publ i shers,
1991); and d) Hydrolysis in Drug and Prodrug

Met abol ism Bernard Testa and Joachim M Mayer

(W 1[g012¥CHIn 2088, cokpowrll df thefRhERE 83, APRAMERIRIYN at ed
herern by reference. 100143] In addition, conpounds of

t he prapamtibra ptefeaabdy; isdutbd aglpmnticd to obtami arcompo&stpmrcantammg an

A A R A s T ey
ZW %@:%&ﬁ dJuh@n, @ﬁe’ﬁ s Aedb@ or fsRTRRYAdddcrivd® aédit sad! ¥
0 pure' corrpoun ), which is then used or fornulat ed

as desbstentipdy phret ednmpouslyof the famvkitlaret dlwl coytepplpied herein as part
formula | are al so contenpl at ed

nds of .th
her é)?ﬂ’eggesﬁlaﬂverﬁ@fl the present invention.

[00144]  All stereoisomers of the compounds of the instant invention are
contemplated, either in admixture or in pure or substantially pure form. The

25  compounds of the present invention can have asymmetric centers at any of the carbon
atoms including any one of the R substituents and/or exhibit polymorphism.
Consequently, compounds of formula I can exist in enantiomeric, or diastereomeric
forms, or in mixtures thereof. The processes for preparation can utilize racemates,
enantiomers, or diastercomers as starting materials. When diastereomeric or

30  enantiomeric products are prepared, they can be separated by conventional methods

for example, chromatographic or fractional crystallization. In addition, the
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100144] Al stereoisoners of the conpounds of the
instant invention are contenplated, either in
W@elwh¥I6E or in pure or substantially pure forem/uI1ees/076984
25 conpounds of the present invention can have
asymetric centers at any. of the carbon atons.
i nclQaPdnhfoEHE Id?aym@ylp tayyagric doran SechigdperriciopnyRfthe
POl RPN $R1so SROFFANE ALLY AT Afinfeans! a |
can g@{ust a?n S’eoncantllgﬁgner|!Hc, 3?5 ms@eoemsl?iecl f or ns,
or i[00145)xt UiSwekle tbrepomod”. and Heaalie Ve s arefmanfio @pldtatai on
can utilize racepates, . enantionmers, or djastereoners
as %@qunﬁ&lahﬁ%ﬂﬁ?ﬁm& roRRKETR SRS iRefadghdppdting pndgprage to a
SNARLIAITREE ol AhGioR R Cohd SbRRYERIER cfficaci
separ at er%ggyo%n%ﬁﬁaona et hods or eaxlan'gll e, cHHeactons
chr clmatpogticaagtnitc Tha préseatahvennial is artgndédatoleinbadyi stable dompounds.

addi tion, the -50. 09/ 045753 . PCT/ US2008/ 076984
conﬂ@}ﬁ@ls EE@%WW %Q%V ERIGE R (CREATgH of
Suc QOI&‘E?{QQ WBMhE Brel @ FBerfibn bk orfaf ﬁlglyllllﬁl of thBE&nEHhat8n of

conte ted herein as part of t present 1 nvention.
100%4mpouhsit cdiimed croampownutof anchnpsihdbf the gtseucihumadn iar e

ant to indi.cate a . conpound fhat is sufficientl
{Fob Gembivetoduyiiyr feisf Befkgians niids hgnihate fbdyal e -
5 uslytle 19920 dRkyRYGil li¥hyliFRRate §/BACIIcBRHE K thiaor pRiEht
formul'ation into an efficaci ous therapeutic agent. The
pr esmtdbolinareiter dirorilgs.i nt ended t o enbody stabl e

co s. . 100146] "Thergpeutically effective ampupt”
i snﬁﬁﬁgﬁ]@edmt‘l&dﬁﬁﬁ% d&CaHpe otirtmaf  egverd [yt o ({?@ﬁ@se-
Pr eSeRtin b M4BT QBrtidh ANEin A huy, AAPHALdOf af & enting the (gsease—

conbi nation of "conpounds clained or an anount “of
ISonptaterfcdbnodcchiag pr emeninali mpernicilan when suoh mamviakiapiedisposed to

with of.her active ingredients effective.to inhibit the
ot s e efu R e 0ot adeceh ity it & iprone b
de h)ﬂ‘i’s"e&é_g%‘ﬁ%?f?e.,ta}‘ﬂéﬁing iQUev&@dinRGt; 'al‘{&oi{g’) rbli& s tRY diRERURA ic.,
metabolic or other disorders. 100147] As used herein,
"t r sausinggegressioh pf hatinent statcover the treatnent of a
di sease- state in a mammal, particularly in a human,
and include: (a) preventing the disease- 15 state from
Weecurring in a manmal, in $aafFEEskar, when such manmmal
is predisposed to the disease-state but has not yet
beer0UH8Ign dvmgowsls hiethe prgseintinvenbyn inmhbdyirepiarng a wwn in the
dis e-state, i.e., arresting it devel opnment: d/ or
() OB Ra/2g0p Pl S Cap b dherqol g Well TiElehgpy Bt
I egRssiiP& tRdt ndali Be Bied BRSR RIIRY & thehlt, SNBRR) reagedQ@dd 8]
Compounds of the present invention nmay be prepared as
s howroceduresier thése rdaotiving gppeerdetcinaficrsoth entbe warkihg Examples.
escription thereof, as well as relevant literature
2grocedures that nmay be used by one skilled in the art.
Exenpl ary reagents and
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procedures for these reactions appear
25 -51 WD 2009/ 045753

in the working Exanpl es.
weFanpE2808/ 076984 SCHEME |
GCQOZH or
R3b R3 R R3 R3a R3a GCOC
Z=F, QA or Br Z1=C,

z NZ1 Z1 N NH2NH2 1-d N

herei nafter and

~0 Z NHNH2 NHNH EET/ES2008/076984
~R3b/ R3b /~\J

base R3a I|-b l-c I-e |-f

Br orSYHEME B N\

CO Pd(Il)/Ligand O NN~-G or HOAc G| or Ph3PCl 2/ gt 3N
N MeCOH I\/EON or PEt3/CCl4/Et3N R-\R3b R <\ 3b 3
R3a R3a I|-g I-h Gi gn d“zr eagent s RMyBr/ RMyQHNAN
R MyBr/ R NgCl, OH Nz or REPHReLI R R or
Gri gnaf ﬂgerm., H (* |RI\/gBrI RMCl, then |eaWcti on
R3 R3a |- Ri describes a met paadthor
prepari unds of *f oRaUl a bc@cﬂlboase * R
l-¢ |e If
I-b
Z=F, Clor Br
Z1=Cl, Brorl
POCI, LN CO/Pd(ll)/Ligand o N\ .
or HOAc 7 | >’G |
or PhsPCl,/Et;N 1\ﬁ\|i| MeOH MeO i N
or PEty/CCI,/Et,N R&\Q\Ra RM;; Ra
R3a 3a
g I-h
Grignard reagents
RMgBr/RMgCl and R'MgBr/R'MgCl, OH N~ \>__
or RLi/R'Li *(L
or Grignard reagents 45\7‘ Ray
RMgBr/RMgCl , then reduction
l-a

[00149] Scheme I describes a method for preparing compounds of formula I-a (a
subset of compounds of formula I). A fluoro-, chloro- or bromopyridine intermediate
5  I-b can be obtained commercially, prepared by methods known in the literature or by
other methods known to one skilled in the art. Reaction of a compound of formula I-
b with hydrazine was carried out at an elevated temperature to provide an
intermediate I-c. Acylation of an intermediate I-c with an acid I-d using an
appropriate set of amide coupling reagents such NMM/isobutylchloformate,

10 EDAC/HOBT or other reagents described in Bodanszky, M., The Practice of Peptide
Synthesis, 2nd Ed. (Spring-Verlag, 1993) provides a hydrazide intermediate I-f.
Alternatively, a hydrazide I-c can be prepared from the reaction of I-c and an acid
chloride I-e in the presence of an appropriate base such as DIEA or TEA. Formation

of 1,2 4-triazolopyridine I-g can be achieved from the reaction of I-f with Et;P/CCly
15 inthe presence of a base such as TEA/Hunig’s base, or with Ph;PCl, in the presence
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subset of conpounds of formula I). A fluoro-, chloro-
or bronopyridine internediate 5 I-b can be obtai ned
weoweesTsal |y, prepared by nmethods known in theCT/US2008/076984

literature or by other nethods known to one skilled in

t he Reaction of a conpound of forpula I- b wt
hydrﬁ%% & LhAy Fanagon r@@ LHiagrlaRyadmg lesapeliolepcieved

to Vi

i nt g{ogrle dﬂg tt}%rbre_scb:&%\n%f f#(l, &ﬁoeat hn Elev gl&ﬁa%e'rg%e Q:flth&rﬂ)y a
appmommnmnnlmmmmpﬁaanudwwmaumkmn@hﬂmagdmﬂbnmmmmofl24
NWM i.so hI of or mat e, E HOBT or

read ré%f)@pﬂy lrgsén b W%&iﬁ@aﬁv reagfion ofhd wﬁié’ﬁqb&é apflevated
ept r i
o ot Az Y RIS ot BBl A Edin of 2.4
a hydaza]z)pyraimermeth}a narb@yMeeIﬂacaedbe fichoaved biepallediomicetalyodd

l-c d an acid .chloride I n the ence of an

2 pp(COHPHLPR HAE 1 e RSECHIFE0 i metlnDl SRefter b carghe treated
1,2 vﬁﬂl@ﬂ@&l‘alr@ﬁyﬂté & &b hgmﬁﬁj‘féa%%ts% Eén%ﬁéﬁ%afb‘iﬂ%m BQ)?treated
reactlon of I-f wth Et3P/CCl4 15 in"the presence of

bas ev1&1l£&rtgnalsl ra'ﬁﬁdt leichfod] bseddgeducton wsingheddhid PChzs NaBHh@
resence 2009/ 04 3 PCT/ US2008/ 076984 of a

@ase%e%wﬁh S bRniveitich REARgs T 5P e%@ﬁ%ﬁﬁmvg} fogne

g sidBd AliwourPe achieved froml-f in the presence of

acetl c acid at an elevated tenperature, either by a
conventional heating or a mcrowave reactor.

Al ternatively, formation 51;]%1;1_,; - triazol opyridine

|-g can be achieved fromt ion of I-f wth

POC13 at an el evated 5 {-gmwa@yakder € or by ot her nethods
knownglzisi@-Ai¢l blggn i-n the art  Formation of 1,2, 4-

triazol opyridi ne nethyl carboxylate I|-h can be

achi eved bylHpal | adi um cat al yzed carbonation reaction
in the presence of CO and nethanol. The ester I-hN6§n\
be treated with Gignard reagents of_organo lQag / G
reagents to generate carbinol 1-a, of treated It BR;y
Gignard reagent and followed by redilicti on usi ngAx
reagent such as NaBH4 to 10 generate|hydroxyl cBhp8and
l-a (R hydr&@@ﬁﬁb or by 9dtdBP 3kt hogds” known to qoe

skilled in the,al 5 SCHEME TT T-g/ Pd(O, base

Q ZnBr or QZn@I or @Zn (11-b) N-NNI Q-TIJ N/ _G

[33b [66456§32 Scheme 1T describes a method for preparing compounds of formula I1-a (a

subset of compounds of formula I). Reagents II-b and or II-c can be obtained
commercially, prepared by methods known in the literature or by other methods
known to one skilled in the art. Formation of a compound II-a can be obtained via
coupling reaction of zinc reagents II-b or boronic acid II-c with a bromo-, chloro- or
20  iodo-substituted intermediate I-g (Z; is Br, Cl or I) in the presence of palladium
catalyst. The reactions can be carried out at room temperature, or with heating, or

done in a microwave reactor.
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QB(OH2 1-g/ Pd(O, base Il-a (ll-c) 15 100150]

Schene Il describes a nethod for preparing conpounds
wo@bocbosatTsd a | 1-a (a subset of conpounds of f orPemius2oh§/076984

Reagents Il1-b and or Il1-c can be obtained

commercially, prepared by nethods known in the

l[iterature or by other ne wn to one skilled

in the artN,NFor mation of a conpound I|l-a can _hexy—nN

obt a| ng%x oupl i 0g r eacPbihigafd zi nc 6Re t &l_-b

or cid It-clwitg a_brono-,, chkRor
i odo- su'ftl\t,yted 'V'$ﬂer diate I-g (Z is ,

in the ence of pa"tadium catalyst. The r |ons
can be carrfsed out at roomtenperature, or with Raa
heati ng, _g done in,g mcrowave reactor. - 53,0
2009/ 045753 PCT/ U82008/ 076984 SCHEME Il NN/ G OR
Pd(Il)/Ligand R"" R.. N\ G RO Z1 | NR TMS0O R
R.. OR3R /_\\ 3\ 3 3 RR3a 3 R3a I-g [11-a
I11-b R.. R.. - LR R... Bl \Gb,aﬁem-D
N am de coupl Rivg R H\I\ g1l - N 0 R3BY

R3a RR3¥sese | |12 OOlSIT'dSEf’H@ﬁ‘é | RI”

nethoa for "prepari j@@ﬁpounas of fofmula Ilg - b| R3b

Rad )

[1l-c, and I11-d R \%\ubset of conpounds of formi
| aa). Formation of cofound I11-b 5 can be obtai net':’f'“’a
via coupling reactijpn of Ill-a with a brono-, ory.g

i odo- substi tuted |ntermsd| ate I-g (Zi is Br, 1) in
t he [po188EENGehedie [HalkdcABisWmERIdaEbyBépaticcopdasss of foehulasil-b,

I-c, and 11-d (a subset of compounds of formula [aa). Formation of compound I1I-b
5  can be obtained via coupling reaction of [II-a with a bromo-, or iodo-substituted

intermediate I-g (Z, is Br, ) in the presence of palladium catalyst and a base such as
potassium carbonate and zinc fluoride at elevated temperature. The reactions can be
carried out under a conventional procedure or done in a microwave reactor (J. Am
Chem. Soc., 125:11176 (2003)). Alternatively, compound III-b can be prepared by

10 other methods known to one skilled in the art. Acid III-¢ can be obtained by
hydrolyzing I1I-b using base such as LiOH. Formation of amide I1I-d can be
achieved by coupling of acid III-c with an amine R’R”NH using an appropriate set of
amide coupling reagents such NMM/isobutylchloformate, EDAC/HOBT or other
reagents described in Bodanszky, M., The Practice of Peptide Synthesis, 2nd Ed.

15  (Spring-Verlag, 1993). Alternatively, an amide III-d can be prepared from the
reaction of a compound of formula III-b and an amine at elevated temperature, or by

other methods known to one skilled in the art.
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pot assi um car bonate and zinc fluoride at el evated
tenperature. The reactions can be carried out under a
w@ovgest7sdnal procedure or done in a m crowavePCEHS1008/076984
(J. Am Chem Soc., 125:11176 (2003)). Alternatively,
compound I11-b can be prepared b% 10 ot her nethods
known to one skilled in t WHEMETXci g 111-¢ can be
obt ai ned r‘PJ hydrolyzing I11-b using base such as Ki&H.
Fornationj o)\ agide |I1-d canl Metalalighi eved byRcouplji @_G
of aéi c With an anine R R'NH using afg N
appropr|) ate set of am de couplifig reagents suc L
NVM i g Reshl of or mat e, EDA®/ HOBT or ot her rq,g/ge\ﬁt Bso

descri bed Ry Bodanszky, M, T pactice of Pepti deRs
Synthesis, 2nd Ed. 15 (Spring-Verlag, 1993).

Al ternat-gvely, an amide Il11-d can be prepared frt the
reaction of a caonpound of forpula Ill-b and an _am ne

at dVl92k edchied¥ daiciipes 2 Bthaghfor ReERE FRENFBRIS Of Fremmla 1D

one -

T/ Cbtn ol ol of or FORR (P cqmpound Vb ggn be
1§ N oBthindd via rtalitiolRBmdtdl -h@RlePexchanB3 08 bg biRBandulkyt RictaRRagent
l-g IV-a IV-b, 100152] Sche |V describes a netho

for SPHEP AU IOBHPYUPREECHIM ¢S fgllwdﬂw aé%ztlgru%fsa&eﬂme or
co I : i f
comonRGR Qlop-R L by A Bl RS amGRRTRL D O 8 prdbared by

( metodicr mathodyeknoex whanglédledah the-ag. by usi ng al kyl net al
reagent such as BuLi or isopropyl magnesi um chloride,
foll owed by addition of aldehyde or ketone IV-a to
@enerate 1V-b. Alternativedygpsgpound I'V-b can be
prepared by other methods known to one skilled in the
art. 10 SCHEME V 0 NHNH2 NHNH G Z Q GOO2H or Q ~N2Q

N N NH2NH2 \ ZR 1-d J
7 NHNH, NHNA G
Q GCO5H or
N  NH,NH, L I-d |
[ e X LK
RN Ra GCoC! | base *  Ra
3a
Vb I-e Vec
V-a
POCI, N
N/
or HOAc a | \> G
or Ph;PCI,/Et;N or DIEA i N
or PEt,/CCI,/Et;N or DIEA ,\//\R3b
R;
R3a
vd

[00153] Scheme V describes an alternative method for preparing compounds of

formula V-d (a subset of compounds of formula laa or Iee). A fluoro-, chloro- or

bromopyridine intermediate V-a can be obtained commercially, prepared by methods
15 known in the literature or by other methods known to one skilled in the art. Reaction

of a compound of formula V-a with hydrazine in a suitable solvent such as 1-propanol
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(~JR3b~ R/'<J 3b RF~,J R3b 3 R3 R3a GCOClI / base R3a

R3a V-b I-e V-¢c V-a POCI3 ,N or HOAc ~G or
wehePeyZsEt 3N or DI EA Q N or PEt 3/ CC14/ Et 3N or PCI/ES2008/076984

,\J 3b R3 R3a V-d 100153] Schene V descri bes an

alterpativ t hod for preparin ounds of formnula
V- d &Y ége éru‘ﬁ@lgut@? ary ?VWB%mPSQt%? tojpaRyy f{e

flu k@f,0
Q%grmggi%gl\ﬁg dVCbgtﬁ m%/er wa&llegﬂm Vi Q%Lﬁméjéaﬁtf@rgl e% B HCl

can prep ar ed y netho
knowalt)i Acytldten bof arein@trgdetay - bbythcamlaeld Inesing dis appmmatetsct of
one skilled.in the art Re ctl f aco

f or HIMYE oQuRlingreageTs JFIL D tﬂclgl&ﬁ%f% &D ggfkl@ﬁ? 0Lty
as eragmp@egfﬁ lé@od\ﬁﬁ%z%ow%%&cfw y&g&@ﬁ/h%ﬁmd

or i sopropy co ol can be carried t “an el evat ed
t enyiSprangtieelag,d IR pwivittes ahydrmrteentmmbdateéf /- Bltervatlyclypay

be is d|r ctly or. vi aswtblesal
(e. g raﬁéﬁ LA %pre&w‘i foy B g ioH  ROTRNHE PéfP%WP% band
Wi t hnafid 8Rbske e witRh Ry 8 I\/R/ll'%%éd)w ﬂe?cttlgn sekidafq w481

coupling reagents such”NMV | sobut yl chl of ormat e,
EDAChIH@B ithe ptebmace & arsedapbntodycutessdrds bueni DB A$HER 0, the

The Pr ctlce of tide IS, d : :
MSp PrAgver nef@promaé%?asg gia%lggéﬁ @?@ﬁ&ﬁz\eor TEA. Formation of
I nt qrie@adsi6hyMafhe 1A daB HO &M NEd Fom the rEXHERAHIVAE w¥h @t:p/@@h in
be prepared fromthe reaction of a conmpound of formula

V- b tizrpdesesae ofe babe skch@s THA/Hunig’ s(bmm ohPlnﬁ(x)lv rethppregaced a base

o oSt TOA o DUER} Buiatatity & P Belepradin S mhis Bypehered

0 r Fﬁdﬁ) vichn ﬂ&@ﬁre@&le@B%ﬂﬁgﬁfacﬂnsu@]PWa@&[d RldepRARAcIUCH
DEA or T For mat i on of

lﬁ 2 bmutorq agitlo?- o’ﬁpyﬂi @h}@eobmllzoaz ag@nd- ﬂeorabﬂnzces/@nﬂ £2rom t he

react of V- Tr% 41N nce.of. a
baceristrPanclodinfbiig g & isTb it ety speBbSRE R i 26
Pr eSRAGRIRhzdc BAE ©,6-EmethoaBenk5id a0, Dby IpfoploiRlatiaan®s,2-
1,2,4-triazol opyridine Il-a can al so be achi eved
dlmethylpropanmc acid, in a solvent, such as toluene, at an elevated temperature,
such as reflux, either under a conventional procedure or a microwave reactor to afford
20 1,2, 4-triazolopyridine V-d. Alternatively, formation of 1,2,4-triazolopyridine V-d can
be achieved from the reaction of V-c with POCl; at an elevated temperature or by

other methods known to one skilled in the art.
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fromV-c in the presence of a carboxylic acid, such as
acetic acid, p-tosic acid, 15 benzoic acid, 2-,3- or
wa2000k6Dbenzoi ¢ aci d, 4-fl uorobenzoi c acid, PET/US2008/076984
chl orobenzeneaceti c acid, 2 or 4-nethyl benzoi c acid,

4- met hoxybenzoi c acid, 2, di met hyl benzoi ¢ aci d,

2, 6- di met hoxybenzoi c aC|dS(§ﬂﬂgpﬁglproplonlc aC|d and

2, 2- di nmet hyl propanoic acid, in a solvent, such ggn

tol uene, at an el evated tenperature, such as, eﬁly G

ei t herz Ba Geoventi & d UrPBS@NHNE, m ¢
react or ford% 1, 2, tH,@zol—d_rTP T e V-d 12X J‘Rsb
Al t er nat |/\6é’f ® fGNmat i on 'Q0% opyri di,nes,V-

can be BcHi 3%vedujron1the Feaction of V-¢c with P C13
at an el eygted tenperatureVier by other nethods known
to one skilled in the art. -56 WO 2009/ 045753

PCT/ US2008/ 076984 SCHEME\Mj O NON Z 1 N ~ B r n-BulLi

Z, NY G1 “ﬂg GNHNHZ 71 @'\2\% ~CGCN 2. Phl (OAC)Z ~R3b
R RRSa aR33a ‘b VIc VI-d VlI-a N::7-N
Schenmes Ito IVQ Nz G )\R3BZ RR3a VI-e [00154]
Scheme VI describes a \ﬁeg for preparing conmpounds

of formula VI-e (a subset of conpounds of formula
Idd). A bronopyridine int@Pnediate Vi-a can be 5

obt gyp&g| c @m{eWIQfeidlbesparlﬁ%defgr ¥afRE ARGRUKRIMYrinfla VI-e

the literature, by her rretho%;p khown to one
sk|Khmmyﬁnfmm@wamkofmnmdaﬁﬂmtAdﬁmaqmudmoumﬂmahMEQHﬂmhmbe

l-a, with n-BulLj or ot IIatln reagent s
ol |08%@85 By ey, BH’PHF @%ﬁ%@@&ﬁ@ww b TR oy ogher
ket dd@h%lm&' bl s@ﬂMi irCthe &0 TRIOR 04 c&npound of formula VI-a
,2,3-trirazolopyridine VI-d can be achieved by the

r eaomthOﬂBIdh oaotbamuuailatndteagentafidlowed by addition of a compound VI-b
benzenesul f onohydr azj d he 10 pr nce
suc AT G%I“i}ﬂ%ﬂl N *I"g"(eY]Ia‘heFt ﬁlon@gg @227@1@@ yr(@ a@fﬁl can

¥ achieved by the reaction of a compound VI-¢ and benzenesulfonohydrazide in the

10 presence of a base such as morpholine (Tetrahedron, 53:8257-8268 (1997)), or by

other methods known to one skilled in the art followed by cyclization with a reagent
such as iodobenzene diacetate. Formation of a compound VI-e can be achieved using
similar transformations described in Schemes I to IV, or by other methods known to

one skilled in the art.

15
EXAMPLES
[00155] The following working Examples serve to better illustrate, but not limit,
some of the preferred embodiments of the present invention.
20 GENERAL

[00156] The term HPLC refers to a Shimadzu high performance liquid
chromatography with one of following methods:

Method A: YMC or Phenomenex C18 § micron 4.6 X 50mm column using a
4 minute gradient of 0-100% solvent B [90% MeOH:10% H,0:0.2% H3;PO4] and

-57-



ot her nmet hods known to one skilled in the art foll owed

by cyclization with a reagent such as iodobenzene
waelr@emssase. Formation of a compound VI-e can bBCT/US2008/076984

achieved using simlar transformations described in

ki Tk bl MOt o dasth il mionieisgnd
wor ki jngin ERSAITRA a%{%'IeY ?J‘?)Ode'&%% ge"t n%ﬂ Q!C?{b Wt rate, but not

limt, soméo the preterre Iments of the
pr esent MuttexdtB:OPhen@BenGESERDS 4. q0BLSH]collimm, gredient ekt 0-
refer

chr&ﬂéfo@gégwsx ilmin WVVe‘ﬁteg ole%@ﬁ$%§ C%%lwa%@ 17Hthafvent B
A YNgoOk1.BRBNORRGHir gjo%%?Tg%;fh% it §nﬁ5 AT G H{BH at 220

using a 4 mnute gradient 100/oso vent B [90%
MeOim. 10% H20: 0. 2% H3PO4] and -57 WO 2009/ 045753

PCT/ US2008/ 07698 ol vent 10% MeOH: 90%
H20: 0. 29 *wéaﬁg Wﬁﬁ%ﬁwoﬂ%wlp&? raghgt cution - 0%

h0| qB/A%QerL'Ql hih fsoWeR £L 1048 /ﬁ-lZ@thl{talﬁlﬁ_%nO at, B0 ARt B =
thod B: Phenonmenex S5 ODS 4 col umm

gr a(ﬂ)()%rMe(éIH/in() cont@ining 00% B/ A, Bwwerat@S mi_mig GV dentiona220
0% McOH H20 containing 0.1% TFA, solvent B 5 = 90%
O¥+20 containing 0.1% TFA), flowrate 5 nlL/nmin, W
detection at 220 nm Mthod C YMC S7 ODS 3.0 x 50 nm
colum, gradient elution 0-100% B/A over 2 mn
( sol[0HAT] AThe bo¥pive CHLH26fcsdmbmautinmdgedBhiadEFAPLE of steant

B = 90% MeOH H2 | rate o
L/ g B LR G A5 %gHz%}qﬁa@@oﬁ@]an%@V%? 0%
pr em&dﬁ@@o%ﬁf@b §%t1€FAQnTﬁéJ]%1@;5@a‘t§z€’ cotthhABRAZL ga{ﬂ Leloy Ry B11€10r
using a mxture of solvent A (10% McOH 90%-20/ 0. 2% FA)
land Phetomenex @D§ 9086 mmmem%mix@lem% TFA). The
preparative colums were packed with YMC or 15
Phenomenex ODS C18 5 micron resin or equival ent.

meﬁﬁdi%@kﬁmémﬂmﬂmlﬁ@\ﬁiﬂbm FORNG ©
Crystal Data [00158] A Bruker SMART 2

d| f fSinghe 6rmtadaDaQqU| pped with graphite 20 rmnochr onat ed

di f ﬁ&ﬂ&é eg SS\EART }K%%I% C?lf I'a)CtO\l’Il’l\%tSeI‘ euq%ﬁ)%e \gltﬁ: grlall)heltg

20 monochromated Cu Ko radiation, (= 1.54056 A) was used to collect diffraction data
at room temperature. A full data set was collected using the @ scan mode over the 20
range with a crystal-to-detector distance 0f 4.98 cm. An empirical absorption
correction utilized the SADABS routine associated with the diffractometer (Bruker
AXS. 1998, SMART and SAINTPLUS. Area Detector Control and Integration

25  Software, Bruker AXS, Madison, Wisconsin, USA). The final unit cell parameters
were determined using the entire data set.
[00159]  All structures were solved by direct methods and refined by the full-matrix
least-squares techniques, using the SHELXTL software package (Sheldrick, GM.
1997, SHELXTL. Structure Determination Programs. Version 5.10, Bruker AXS,

30  Madison, Wisconsin, USA.). The function minimized in the refinements was Zy,(|F |

2 2.12
- [Fl) . Ris defined as X [[Fo| - [Fo|I/= [Fo| while Ry, = [Sy( [Fo| - [Fel)2/Zyy [Fol ]
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at roomtenperature. A full data set was collected

using the co scan node over the 20 range with a
w@roosned753 o- det ect or di stance of 4.98 cm An eP@I/UEa$/076984

absorption correction utilized the SADABS routine

associated with the diffractoneter (Bruker S. 1998,

SMARTICEY S SARRPII S, WoAgeiAe BRE s i3tcd B RErpra habene

l Nt GQLR}HL ND#Rer Ito\{Yﬁglﬁna FW*‘@%&arﬁ%ﬁ at YRALSRNF refinement. All

W sconsi n, LEMG. The Final unit ce paraneters were

det ewmrhpdrdgensiony weherefmdiwith ad adteopsethermp DOSB@ At parameters.

M ek Y, Dl e Lot R lhed
tshe (Bt FoutRf iRl %m%aﬁor{s ek @fh‘\gﬂﬁﬂdrc@é{b atorh9Wére

SHELXTL. Structure Determ nation Prograns.” Version
5. 1@alcBrtak HomAXBlcal30d Madicsp mith Wasdaodisind lengiBAand anglee They
function mni.mzed in the {efine nta was \Cm({ol 2 2
1; 2 Werq gspiped iSogopig temperapiEgtagiers gnd ingigded in pRCHyrg yactopq
whi |egiciicns viWix&Qbaramebdrg! ) 2/ Bw 1 FO1 ] - 58 WO

2009/ 045753 PCT/ US2008/ 076984 where wis an

appriop6dlat & hamatgieyi, siggle onystal dar vxasedleded @ra BiukeriNpniuse

TSt AL Gl BRGSO e TORSAS s
non-ANAGOgeIn &hGRnelifrdcRirlcne Qetffﬂg_%rtlf BN SRATRA Fections.

t hermal di spl acenment paraneters. he hydrogen at ons

as s dott@fties waietnreahiyal o oe I udandidiagongr-el . 548 &) ata ¢ansthdie
final 5 difference Fourier maps while the positions of

t he t@RIsERUTRYER ySnltatagakic wep iechigieand wets gomrgcisghogly for

' de%ok&l&%ﬁ%‘?ﬁﬁﬁﬁ rf:}’cto\%.tﬁhcﬁérgﬁh%a&)gntpxgag c%lﬁ@@& Qtst{l@%emes of
angles. ey were assign I'sotropric tenperature

fsactiy sarpfoelhd e lthedgt dfthestanu itermatetyachge cryeal datalvakd ons
with fixed paraneters. 100160] Alternatively, single

cr y spidcted #n & BigkeeNews Eeps § CH2090 Brsterietsingd i R rad pooriaNg

seri kffractometer. Unit.cell paraneters were .

ot A oG Blper g B8R PR o € arod o
expeyithTROHEL 20006 et pRRIRT insed CAIRGHr&rane fuildF AAterg e
reflections. Intensities were neasured using Cu Ka

r adisdiglesrystabdata wers galipetay ome BankeiohSb AMEX2((édheptamusiag Cu

ith, t he 9- i.ahl t echni d ) )
3, BB SR RSB B B B amensty
Bac k@gh QR dGAURTISthRPE XS Qb fvied Bkt pdafantie’emes of 15
the scan for half of the tine of the scan.

Al t d0Hallel Whesiimigdatsd carysealsawerd eaadedvre the cold sir¢ascefed Qafordcryo
Br uker - No i.udea a . CCD 2000 system using Cu Ka
radisﬁscter%rﬁflﬁg _ata‘%.[‘]‘%%‘fg- A) . Indexing and processing of
the neasured intensity data were carried out wth the
HKL2000 software package in the Collect program

suite.3 Alternately, single crystal data were

coll ected on a Bruker-AXS APEX2 CCD system using Cu

"BRUKER AXS, Inc., 5465 East Cheryl Parkway Madison, WI 53711 USA

2 Otwinowski, Z. et al., Macromolecular Crystallography, Academic, NY, publ., Carter, W.C., Jr. et
al., eds., Vol. 276, pp. 307-326 (1997).

? Collect Data collection and processing user interface: Collect: Data collection software, R. Hooft,
Nonius B.V., 1998.

* APEX2 Data collection and processing user interface: APEX2 User Manual, Vol. 27; BRUKER
AXS, Inc., 5465 East Cheryl Parkway Madison, W1 53711 USA.

> Oxford Cryosystems Cryostream cooler: Cosier, J. et al., J. Appl. Cryst., 19:105 (1986).
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20 Ka radiation (2, = 1.5418 A). | ndexing and

processing of the neasured intensity data were
w@arpetsbut with the APEX2 software package/ ppomusaons/076984

suited4. 100161] Wen indicated, crystals were cool ed

in the cold streamof an Oxford cry systenb duri ng.
dat 6{0(’;181%]| edf Yrictuies pygrgaafye ,quCh@.et}%@&e@re%a%dto ehapts of

Par i ' b o l.,

vacr o el o s ffhe A0 AR HERAR Syt Bl

Car tnexdjficitid@s pr the cryettllogadphic peckages MXUS 2 GHERXTL307- 326

(1997(;. 3 O%I%I ect Data collection_and processing.user

i nt dP418dle: TepAerved atomigparagisicrd eqrgpriegnd (faeratuge factors) were

of ' - : '

o ocest MR e op2 e A B e Ry PG

BRUKERE AXS$- [H.NC R is Betibd &85 [F Cheg| i [FRavtkledRy;, (9B

W 53711 USA. ., Oxford Cryosystens Cryostream cool er:

Cosi[BN/Ed IF 1 ahere wds anApplopridle weighting ¥OicliOBbdsdO@6rrors in the

-59 WD 2009/ 045753 PCT/ US2008/ 076984 [00162] The

st r wbtcuved Sntoweities. Soifferdcchyapd meeckamiathadB stagd of effinersaht.

on the basis of bserved.refl ections, . using either the

SW@SF%&%“@%‘&HR@B%‘FW eﬁh%?ﬁ RBYIIY W&ﬁ lsoﬁ%g ePpepiugactors,
rot ' ages MAXUS7 or SHELXTLA4.

l?oof’ggﬂoq{flﬁ@%@eéa?%%&g?’%%@%gar aneters (coordi nates and

tenperature factors) were 5 refined through full

matrjx | east-squares. The function mnimzed in the

refiffetents  was EmM1Fol - Fcj)2- Ris defined as Y

| FO HiY_ i : [ : :

Fol (W01 B PR e er Qe g BRAG-2

f uUN@GADDS Gded] Ara BeteansDiffactiieSysaing e Thed diaiinens i Gui s (40

Difference maps were exanined at all stages of

ISef ke ). Theypamrigrdriectandisensgivisdd ¢Be & OVAcTisraplps wegplaced
posi:t | Lt 0 ropi er , :
o RS BB LR, o EOPRAMI aRb A0 g
X- r ajyitaeoNwdesn, dddid wae tolRbed RXRE)O<dst dithelatpidipdsiRdime of at
using a Bruker C2 GADDS (General Area Detector

Di f fleaaici00@secaydst Ehg resuting tyvardinggnpionn! didaction xes yere infagrated to

KV, 50 . Ih | e-d di st. )
<, AT R AR o3BG SR 0 s 20

Zbapitlllg@ﬁ%e%%@gﬁld'gg}e@gzg. ess in dianeter; the capillary
was rotated during data collection. Data were

col [[édveld fAdternBs@0x X5ranwpdvhdeadifaarbde(PEORDD slete evetd abgimetl using
at | east Q, seconds. The resul ti t wo- di nensi opal .
di f ﬁ;ﬂ.{_@ﬁr Sé%i?sclga lrcgl I?lﬁf{t[%@rgatne@e% %&#@&@@plas Were placed in
tradiih Wa@ olaks pilfalsd SM&Hm E@Pi@(ﬁﬁﬁl&&ﬁh\é\’biﬂ?ﬂa@y whEBtated
si ze of O.d% degrees 20 in

during data collection. The sample-detector distance was 17 cm. The radiation was
25  CuKa (A =1.5418 Ang). Data were collected for 3<26 <35° with a sample exposure

time of at least 300 seconds.

DSC

6 SDP, Structure Determination Package, Enraf-Nonius, Bohemia NY 11716. Scattering factors,
including /" and 7, in the SDP software were taken from the “International Tables for
Crystallography” (Kynoch Press, Birmingham, England, 1974), Vol. IV, Tables 2.2A and 2.3.1.
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20 the range of 3 to 35 degrees 20. [00165]

Alternatively, X-ray powder diffraction (PXRD) data
woweee/0eisai ned using a Bruker GADDS manual chPCT/US2008/076984

pl at f orm goni oneter. Powder sanples were placed in

thin wal | ed gl ass capillafies of lmmor less in

di arl@41gpl fgere% | epigyng crioemewy Ed exReGimeRly wastpgrformed in a
col ltec he t

The o Qe ATEREF ChAFLR0oY FhgERIENR HaR e
col Iveaaghediinfanrahﬁﬂﬂm pafﬁandvrdcbrdai a:aumtleb tex bmsiwddl oftainmii geifm,
at |least 300 se g DSC Stréé E

Det RTHIHSEEHO %]R é TheEHﬁl%‘fneNo"r‘ﬁs@grge 3H Hﬁtrag%\ga&?ﬁl(s
3C atSbfr‘i Thifl, f)@tﬁtw%ﬁ 11?‘(&1@6%%%19%0&1'[ rfture an SDOB%% 9 /mm
software were taken fromt I nt atlon es

Cr y dieating ogge. apiteyplot (dy maddwilr ths sndoalelmm: pakapintiggband,
1974), Vol. |V, Tables 2.2A and 2.3.1. -60 WD

2009/ 045753 PCT/ US2008/ 076984 100166] Differenti al
scanft g calorinmetry (DSC) experinents were perforned
in a TA InstrunentsTM nodel QQRO000, Q1000 or 2920. The
S aij(H6‘( labdhtrnt GavipptrivasalysiveTGAe elxpierimants wbnaipenfiormeg ara TA

d 1EFEREHET nBact R 5%@%%““” TR
Wit byihhih QEStedaR IyRhred PRIV 8 B thp%ﬁblé’\@is%ééﬁir%] Elﬁgtely

bet ween room t enper at ure an 300C at 10 mn eatin
r at end ‘herdpl tota thwaisandthaé a wiillipratty tendstunentriTee feedks was

t TGA I t
P g R oo aas o4 T0BAE Bl Db S il Thek mam 1
| nStt&hHE?d?&r@IIM mdﬁﬁt 1920l fPe. The sanpl e (about

10-3 was placed in a platinum pan previously
ltSared The wei ght of the sanple was neasured

acc atel and recorded to a thousandth of a

mll %‘F&Fﬁva{%‘ﬂb i nstrunent. The furnace was purged

Wi t hogli8) 0eTst@R SorplionkQRAIEA I B cERERI WEL €TCREA 866 Sfhmetric
bet ween room tenperature and 300C at 10C/ m n heat’ ng

r at /apaisAvhizeitusmg agoopmately 100Q1E8ImNbi Eltcusrmpls a»raptlmerdrat

i sot herns..were col |l ec in.a VT 0

Van DR YRS R OTES wt D R g0 LTt % sampte

2‘5he @@E@Qﬂe@ aSC gid £ét At 156%339 ﬂlts' 40 B:h ;) S‘Ssaﬁldr%%ei{@f
0005 Wt % mi n was obtai ned 10 minutes. The

S an‘pﬂqeﬂlmtlvm@ ea@dﬂéwameaczwmldh@ra@rof A.0063 wi¥gmipfer 385,

45, 50, 65 and 95% Equi li brati on at each

RH WHLUGEsK ﬁ‘%lHéWﬁS‘ha PW&W%@%%‘“@%% wo%min for 35

ABBREVIATIONS
25  ]00169] The following abbreviations are employed in the Examples and elsewhere
herein:
Ph = phenyl
Bn = benzyl
1-Bu = 1so-butyl
30  Me = methyl

! MaXus solution and refinement software suite: Mackay, S. et al., maXus: a computer program for
the solution and refinement of crystal structures from diffraction data.
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m nutes was achi eved or a maxi num of 600 m nut es.
ABBREVI ATIONS 25 100169] The foll owi ng abbrevi ations
wae@osnpbdyed in the Exanpl es and el sewhere hRCEUS00$%176984
= phenyl Bn = benzyl i-Bu = iso-butyl 30 Me = nethyl
7 MaXus s?l ution and refinenent software suite:
I\/hclgé?,eﬂ%. et al., maXus: a conputer programfor the
sol i:%;bpgpd refinement of crystal structures from
diffractron data. -61 WO 2009/ 045753 PCT/ US2008/ 076984
Et Buetbhyyl Pr = propyl Bu = butyl AIBN =
2,2' - Azobj si sobutyronitrjle 5 Aq. = agueous Boc or
BCX:A—IBNe:ri’Sb&O&WEWﬁBWWe Cbz = carbobenzyl oxy or
ar e or benzyl oxycar bonyl CO = carbon
%Dn%%dg&% = di chl oronmet hane 10 DEAD = Di et hyl
azodocar BOKH fatr-butoRicAbonylDi | sopr opyl azodi car boxyl at e

DI = N, N-di i soprop t hyl ami ne DMA =
N, mm‘mb% ob SR OLbGUZHRHCHBYNY | f or mani de
15 MBSO . mhdH iRk sul foxide EtQAc = ethyl acetate

EDAC = 3-et hyl - 3" -(di net hyl am no) propyl - car bodi i m de
hy d ¥ oW Falidhébeorfgshang - [ ( 3-

di mlzh? ' n0) pr o yLS}l%t_ 3- et hyl car bodi i m de
yd 0 %@ P2Fior enyl net hoxycar bonyl 20

AR OB oAkl O -
DIEA = N,N-diisopropylethylamine
DMA = N,N-dimethylacetylamide
DMF = N,N-dimethylformamide

15 DMSO = dimethylsulfoxide
EtOAc = cthyl acctate
EDAC = 3-ethyl-3’-(dimethylamino)propyl-carbodiimide hydrochloride (or 1-[(3-

(dimethyl)amino)propyl])-3-ethylcarbodiimide hydrochloride)

FMOC = fluorenylmethoxycarbonyl

20  HOAc or AcOH = acetic acid
HOAT = 1-hydroxy-7-azabenzotriazole
HOBT = 1-hydroxybenzotriazole
IPA =isopropyl alcohol or isopropanol
LAH = lithium aluminum hydride

25  MTBE = methyl tertiary butyl ether
mCPBA = 3-Chloroperoxybenzoic acid
NMM = N-methyl morpholine
NBS = N-Bromosuccinimide
n-BuLi = n-butyllithium

30 Oxone” =Monopersulfate
Pd/C = palladium on carbon
PtO2 = platinum oxide
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HOBT = 1- hydroxybenzotriazole | PA = isopropyl alcohol

or isopropanol LAH = |ithium al um num hydride 25 MIBE
WOE20008753 tertiary butyl ether nCPBA = PCT/US2008/076984
3- Chl or oper oxybenzoi ¢ acid NW = N-net hyI nmor phol i ne
NBS = N- Br onosucci ni m de BuLi pﬁ [1ithium 30
OxoreBPY rwg%n%@O§W?lalt>é0XWPﬁr Liding PhaIIN™®BN car bon

Pt 02 3 Ridbi i de -62 WO 2009/ 045753
PCT/ U82008/ 00%65%4 PyBOP reagent =
benzlﬁi#r@atmbhﬂmyﬂtyoxy tripyrrolidino phosphoni um

hexaf | oro pa RH = relative humdity SOC12 =
Thi 2%;2 cﬁ 8@ %deeTB = tetrabutyl amoni um fl uori de
HBS T Aer {efrﬁsﬁwﬁhmmh&{dey' TVMS = trimethylsilyl
TEA = triethyllamne TFA = trifluoroacetic acid 10 THE
= té[tBS&hlymBJch)dmanthElqﬂylor equiv = equivalent(s) mn =
m = hour (s L liter 15 nL =

mi | I%\Eé gFmeﬂMS‘]?f[m' crolit(e)r g = gran(s) ng =

mi | Iy afef)lanfiRt = ol e(s) 20 mml = mllinole(s)

TFA = trifluoroacetic acid
10 THF = tetrahydrofuran
Eq. or equiv = equivalent(s)
min = minute(s)
h or hr = hour(s)
L = liter
15  mL = milliliter
uL = microliter
g = gram(s)
mg = milligram(s)
mol = mole(s)
20  mmol = millimole(s)
meq = milliequivalent
1t or RT = room temperature
sat or sat’d = saturated
aq. = aqueous
25  TLC = thin layer chromatography
HPLC = high performance liquid chromatography
HPLC Rt = HPLC retention time
LC/MS = high performance liquid chromatography/mass spectrometry
MS or Mass Spec = mass spectrometry
30 NMR = nuclear magnetic resonance
mp = melting point

K3PO,4 = potassium phosphate
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meq = mlliequivalent rt or RT = roomtenperature sat
or sat'd = saturated aq. = aqueous 25 TLC = thin |ayer

w@ boooret7eyyr aphy HPLC = hi gh performance | i qui dPCT/US2008/076984
chr omat ogr aphy HPLC Rt = HPLC retention time LC M5 =

high p nce I i qui d chr omat ogr aphy/ mass
speé‘l%%ﬁﬁﬁ“ﬁ% #f Mass Spec = mass spectronetry 30

NVR ey ngligdlsidragnet i ¢ resonance np = nel ting point
K3PGA Znupét assi um phosphat e - 63 WO 2009/ 045753

PCT/HAS?%?J/a@m&QM Na2804 = sodiumsul fate Si02 =
silican Xj de = ethyl amne Et20 = diethyl

et hgﬁzofg)é eIhel‘fnst hanol H3PO4 = phosphoric acid

O SGFoH DRghaRiUM sul fate Pd(dppf) A 2[ CH2CL12]

=bi s(di phenyl p osphl no) f errocene] di chl or opal | adl un( 1)
, dbﬁ@lephmphdmcdmdhl oronmet hane (1:1) 10 ZnF2 = Zinc
FI u e (dba) 2 gl s(di benzyl i deneacet one) pal | adi um
P(t 41%&9&?‘%‘ €phi ne EXAMPLE | 15

2- (%d(d%pf)él’zgﬁ2@fgWﬁ&%ﬁ@n?l}ﬁﬁésﬁﬁ’lﬁ&@ﬁlo):enk]]dm%loﬁ]&alladlum(H?L
triazolo[4,3-a]pyridin-8 ropan- 2- ol ~
HO | Nomplex with dichloromethane (1 1)
10 ZnF,= Zinc Fluoride

Pd(dba), =bis(dibenzylideneacetone)palladium

P(tBu); =tributylphosphine

EXAMPLE 1
15 2-(3-(1-(4-Chlorophenyl)cyclopropyl)-[1,2,4]triazolo[4,3-a]pyridin-8-yl)
propan-2-ol
Cl

N—N
[\

HO | N
Vi

Compound 1A. 3-Bromo-2-hydrazinylpyridine
NHNH,

20
[00170] To a solution of 2-chloro-3-bromopyridine (14.5 g, 75.1 mmol) in 100 mL

of dioxane was added anhydrous hydrazine (35.4 mL, 1130 mmol) at RT. The
reaction mixture was heated at reflux for 15 h, and then cooled to RT. After most of
the solvent was removed under reduced pressure, the resulting residue was diluted

25  with ethyl acetate, washed with water, dried over Na;SOy, and concentrated to
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Conpound | A. 3-Brono- 2- hydrazi nyl pyridine NHNH2 Br N
20 [00170] To a solution of 2-chloro-3-bronmopyri dine

W@ 2009643353 75. 1 nmol ) in 100 nL of di oxane wasPEOUsH08/076984
anhydr ous hydrazine (35.4 ni, 1130 mol ) at RT. The

reacti o ure was heated. at flux for 15 h, and

t he P Iaéﬁﬁlfi"é &?CWSA@F Rormgfahe tariduceip ghdgrs/ala pnd esancs gave
gu £ resi due

T SRR S AL T ety

dri ed over Na2SO»4, and concentrat ed to -64 V\D

2009/ 045753 PCT/ US2008/ 076984 provide a res

Recriypapoupd 18+ Nof3-Bromapyrifinsd-yhrd - (f‘ﬁh]@fWF“ﬂ)%‘tl%Rr@P%‘Wd

ex conpound 1A (12.9 g, 91% as a solid.

% ?/gﬂ’?’rr?‘ﬁ\éﬁflelss (M+H) +. Conpound 1B.

N (3-Bronopyridin-2-yl) - 1|-(14-

e- 5 carbohydrazide H wlm

stirred sol ution of

1- (4-chl or ophenyl ) cyBtQp ar@@carfoxic acid (8.71

g, 44.3 nmmol) and NWM ifp THE (200 nl) Ws cooled 0 C.

Once at the prescribed (t erature, isobutyl

chl orof ormat e was added opwi se over 10 min, and the

10 remolft i nOstivdll §ButRM P @Jaéﬁblﬁ&oﬁ%ﬁyl%yblbﬁ@ﬁan@:@h&bdxghc acid (8.71

After this time, a solution of conpound A (8. 33g,

44. 3, fhdmmol)and” NEH\(I 26DHR{200 wis vasicetbd®Ver Onde stitie, prégoaled

conpl etion a 'ti n, the reaction mxture wa

S I Rrprapar. 1 pbu g S itV st M i B e,
fiohe résﬁﬁi‘ﬁ% e msﬁénhiﬁl?w‘é‘@ssfm%@fmg Aferifis (MBS Blutibn YBBmpound
stirred for 2h. After this time, the reaction m xture

vvas 1B 3B ¢,i40 e @ pin BT 252 ing.) wwﬂdﬂ@ﬂ oafelah)dnmaU@Dn cOffpdetion

or i c phase.was separate
Chent A B B G G ER T SE taf TR S st ot AR

(10.2righ th% ?ea@tlm&tur@@as%a)‘ﬁl&i t@)R'[a%h@r@ 1tQ$a§ i dtesr Ol Aty this
LC/ (ml MtH) +.  Conpound 1C.

8- Bnmrmﬂls re(aanoqmnmt?ute_om mhmnyﬂe)ldaymemmﬂmiydze)a&[ dnd2yasdrt Theaz
1% orgamc p%ase \)Ja? Xerparg{eg,edri% over NaySQOs, and then concentrated in vacuo to
afford compound 1B (10.2 g, 27.8 mmol, 63 % yield) as an off-white solid. LC/MS

(m/z) =366 (M+H)+.

or ophenyl ) cycl opr opan
0 [00171] A

Compound 1C. 8-Bromo-3-(1-(4-chlorophenyl)cyclopropyl)-[1,2,4]triazolo[4,3-
20  a]pyridine
Cl

[00172] A stirred solution of compound 1B (10 g, 27.3 mmol), carbon tetrachloride
(31.6 mL, 327 mmol) and Hunig’s Base (28.6 mL, 164 mmol) in 275 ml of THF was
cooled to 0 °C. Triethylphosphine (12.1 mL, 82 mmol) was added dropwise to the
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NNNBr / ~ N [00172] A stirred solution of conpound

1B (10 g, 27.3 mmol ), carbon tetrachloride (31.6 ni,
W@20090%053) and Hunig's Base (28.6 nlL, 164 nmol PCT/OSRDIEH076984

m of THE was cooled to O C. Triethyl phosphine (12.1

m., 82 .mmol ) was added dropvvl e tot 5 WO

2600 BTSS! IRUBEODETRTHIbRA! <dkion: PoRGE ogreniaslowly
PO ERARL R, ROt AU bl B, AR AR iRt HERYRR:
slowmy warne where it stirred for 16 h. After
t hi sjutichel witlhid, O @ 6e tniU); ranahmﬂtactb@ethﬂ&cetqu @m@(ﬁ(EdL)Ni Tthka pHﬁEd

(100 rrL and extracted. eth acetate (2x2

pooO&N C@P@Sawee m%g%gvltb\g %év frcdvar Wz@ﬁ(% BPC? fgen Coapffnérated in

%VG %‘% Q?Qlo‘ix)%%ﬁd CORGRIGY ﬁélﬁ%ds RitRraBGHA 10@ml of et gl
a ye ow solid. The yellow solid was triturate

VVI t mcaﬁ&Hmkane(Z ktvhy)and deetsattieg Hexamavag fltdred. vTha)fesuhmgl solid

the resul ti n& m xture was filtered. Th

resultin
sol g rifted vt naargethyl epeiainQ nd mcmaeetnﬁtl ?é@ wsgoléeﬁ@d via
C O lsc%qgafe %lew l?d%&/ﬂ@‘"(fn?ﬁ—‘éh@(MﬁrH ratl on as a
pal e- yeIIowsoI . LM (mz . 10
Compound 1D.

U SR ARt

[OO]a éiﬁ,legg?g@bgveageactl on flask was charged with

conpoun g, 7.17 mol),

1, 3- bi s(di phenyl phosphi no) propane (0.59
mml), triethylamne (3.00 15 ni,
MeOH (50 nL). The m xture was
mn, then seal ed and cha&rge of CO (gas).
The reaction m xture o« 80 C, where it was
stirred for 24h. AfMePthifs tNme, [Dhe MeOH was renoved
in vacuo and 20 m of bri s added. The resulting
m xture was extracted with QAc (3x30 m). The

oven s o e FRYERTHVERS AR R TC T 127

t he nonalyge, 3Hr1s§diiphﬂnylplfdmph1ﬁas)pd)@armr(0 dercg, 1\ snmqd) krickhiyéaehiloy3.00
I hr t wi.th Et OAc/ h ,

(30093 240 M b LB O T B 20 LR TG or > Tin
[

oL LB S SR AR

t ub&0waswisdiait gedstindedl For@4h. After this time, the MeOH was removed in vacuo

and 20 ml of brine was added. The resulting mixture was extracted with EtOAc
(3x30 ml). The combined organic layers were washed with brine, dried over Na,SOs,
20  filtered and concentrated to provide the crude product. The crude product was
purified by column chromatography (eluted with EtOAc/hexane (0 to 100%)) to
provide compound 1D (2.02 g) as a light yellow foam. LC/MS (m/z) = 328 (M+H)+.

Example 1

25 [00174] Under a nitrogen atmosphere at RT, a microwave tube was charged with a
solution of compound 1D (131 mg, 0.40 mmol) in 3 ml of THF, followed by addition
of methylmagnesium chloride (400 uL, 3 M in THF, 1.2 mmol). Upon completion of

addition, the reaction was stirred at RT for 1 h, and then heated to 65 °C where it
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solution of conmpound 1D (131 ng, 0.40 mml) in 3 m of

THF, followed by addition of nethyl magnesi um chloride
W@ 2@9/045758 Min THF, 1.2 mmol). Upon conpl et i oPCD1S2008/076984

addition, the reaction was stirred at RT for 1 h, and

t hen he 65 C where it -66 WO 2009/ 045753

PCT/SUS%g"IGBg b7 64hi GPF - Polaatian MaEthE Vaf piedipfL. hingsaction

the yiedrtyRQucnddir Rl QB vid] BO Q3T

m xtur e Wasla“é]uénchelg1 Wltﬁ ‘%Wnee)% C% 1 rac? cl1e

Wi t hoﬁb@ber@ﬁxﬁhﬂsys wdh eoncernmteidramﬂpmﬁ'gdmaa:o]um;aehmm@gmphy

R Sl A T R i
1 LC M5
(5 o %QVASQ%NE%ME& iclMg‘&rEIv@ ?Eé %\meQ;a M@%\I{@ 10?%&% m

bi. K:hk(rdfdnnm: 58,99 (1c4.J8 6% ¢.82H) 2HL 1 66 (ddddl- 63=4 6 Ha, 2HJ;) 8.74
Hz, 2H), 1.74 (s, 6H), 5 12 &Ez 1H), 6.70 (t, J= 4.0
HZ (2650, 57263 1@&670&@10&26 7041;1})]71_%14(§Hz 231)741@1 J

J = 7J_%0 H%tl@) 7@ (atlé(:%to ﬂ/&ﬂzg?ll%yg ﬁﬂ—lzbll 7(% F%’r or my gg/s

815.(Hi.6 MBz8hlordrm4y): §25.94,19.81,2992, 721411163.1, 1R D21i1.17,
10 127.75, 128.99, 132,73, 137.19, 138.37, 148.27,

a9 13375, 1RSA$PRETRE37.19, 138.37, 148.27, 149.23.

2-(3-(1-(4-Chl orophenyl)cycl opropyl )-[1,2,4]triazolo[4
,3-a]pyridin-8-yl)propan 2-ol HJO Salt CI HC / N N

HO / 15 Conpound 1E. EXAMPLE 1G
2- (2- Hydrazi nyl %K;I di n- ) propan- 2- ol Hydrochl ori de
MonoPrfdtflatdeCldpro wnzympyemlﬂd]trmolpH@iaasyrldn@-Sayl)pmpan-

2.0-liter round-bottoned f %dc § char ged
sequential ly 2-(2- fluoropyridin-3-yl)propan-2-ol
(60.0 g, 386.7 mol ., 1.0 eq#‘JIV ), 1-¢ropanol (120
m.) and Na2CO3 (43.0 g, 405 1.05 equiv).
Hydr azi ne nonohydrate (96.8 N 19 mmol ., 5.2

equi v.) was charged tdl il a%

m xture was heated to . Oice at the prescri bed
tcenperature, the reaction ure was nonitored 25 by
PLC until the 2-(2-fluoropyridin-3-yl)propan-2-ol
starting material was

Compound 1E. 2-(2-Hydrazinylpyridin-3-yl)propan-2-ol Hydrochloride
Monohydrate
oH W2, 1.0
| SNe Hcl
/
20 [00175] To a2.0-liter round-bottomed flask was charged sequentially 2-(2-
fluoropyridin-3-yl)propan-2-ol (60.0 g, 386.7 mmol., 1.0 equiv.), 1-propanol (120
mL) and Na,COjs (43.0 g, 405.7 mmol., 1.05 equiv). Hydrazine monohydrate (96.8 g;
1930 mmol., 5.2 equiv.) was charged to the flask and the resulting mixture was heated
t0 92-94 °C. Once at the prescribed temperature, the reaction mixture was monitored
25 by HPLC until the 2-(2-fluoropyridin-3-yl)propan-2-ol starting material was

consumed, which was about 24-26 h. The resulting biphasic slurry was cooled to 20
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consuned, which was about 24-26 h. The resulting

bi phasic slurry was cooled to 20 -67 WO 2009/ 045753
wEOLE2808/ 076984 C and then water foll owed BYT/US2008/076984

tol uene (900 nlL) were added. Upon conpl eti on of

addltlon the resulting mxture was stirred at 20 C
for °Candthen waieniaflewed baﬁ@léffnet(?ﬂognL)twq%add?% dUrpngampletignf

aquedaél ﬁorp I'h% gsgltl m%h C W%X\gtgred%t Z;Of‘tg g f1@15 flh(?n IEgéqu?terd[hls

t hen A& NS Sep he or

| ay finc\VhS oiogaﬁb el dﬁfhédﬁs gRikbsa RIS B Ed akle $orsmlnuﬁ hifthen the
(450 nL) and then concentrated in vacuo at - 55-60 C

t o paowhtehage walseparated. JbF argpwe lager wag ragheyl witiB8%taghagenlerine

| 25 d
; ”tl'aﬁ%bfﬁ@%f?ﬂ@q R e S oh N AR
por olguérﬁ'g 290 b ”PHE tole S?I%%H Was)coBldll {03 @ aﬁ@ ‘1 Hbpaadd (60

pon conpletion o dition, a seed
pr evmlguwsk ywddepr Epthe e«d;ultlng solution was added a 5-6 N HCl in IPA solution (0.6
razi nyl pyri.di n- 2-9l hydroch| ori de
mn&ﬂvéggklr&lg@f om0 )ydpaﬁ diof bt eRg ghprgvipusty
'PA il b @h(ﬁﬂ;@@k‘:‘diﬁ@ 576150 324G GidirochiGide fRHbyIRAG: 10 %
§)masqst$r?e %gégnat ggg% 15 hr agﬂ (
1f0| I tver) edt] ad@ihiendliSta 8 HCE a)ldBA\&a]stlom@sﬂ'equhVWmh agddedi Xihe resultlng
of 1- propanol and to ueqe (9:1, 200

t henlumypyag girred ap &b (olongt %aﬁ@Zr%a%H @@h%l&r%@t %ﬁ%t%frcalzs s

hrs t . e

i SEHG Rk T epd PEEnCSORC R0 LA ED e

r oonrit@ipec:atat the rcﬁ(mf teﬂnﬁeraﬂumlibr 46 hioArftsr thi tipfeptie fRer cake was
conpou 60. 7% vyield, HPLC purity >

35%&?@5@1%&“8@%“0%% 19 e‘f fesgrdobrkidhengst (hs goom gieratire for
fsects MBSk 26 }16&@% &)?éwg@cﬂd)@ Qorfi dﬂ&l& y% gfzz% 60.7% yield, HPLC purity >

ydrazi nyl pyri rochl
nnn@ﬁ%dmaqmm@ﬁ5 g 113 nnnl) | PA (150 nL) and
(100 in a 500-nL round-bottaoned

I
fl asulﬂoﬁ%ﬁe C@@p%@dﬁtwghg respeiligedbymarme srudndd?-

o 9@ Bt 24 o AL by broBibdeSibobara oY, 113 pmoD
The IPA:éLﬂOtmIr)gmalhﬂ )ptapglﬁ)l V8.0 nse el e A00AmT. Inounﬁ bgtrtoorrcl:ed ﬂoaflf dThe
ridakLn Nn-2Z-

%%ondwﬁung?lé ?{v g%ar%% uydaeaﬁa)f E?‘%eﬁ"(? WB%P S&Haffif@fné fo
( 1OQn1Hﬂrtes tieRthid tﬁllleuﬁﬂl%g @1@@ n'lr?-\)f a@ﬁ@@sﬂlﬁ Rk turd W4

ditio Upon

for conplete toluene a m nut es
co n’pbtelbdi wnh @4(2 -aylblainydpyrid@53- ylbpeopm >21=c1]1 hpdro@dorsit moncﬁxydlfamr(l 0
abo

|
£+ Dlyednd e domeia e i aE Satnathens ey W pdisd ot
and tfﬁ%&%let&bﬁ%@ddﬁ@ﬁ Whd Miadted. U}géﬁ/ con%]%tlomvf Ad#ibn,

and then dried in a vacuum oven at
5e npler naixtmrewasnsdeed for shoogerhousweé thiem glefresultlag) slutry Wes filtered.

hour, rovide re tallized Conpound 1 13.
S 306 1 SRRy v B g i S DTG Aoy v 2

( KBror, 3324 t1334Red 34 3%euuddfen a3f: 360 %m ﬁi’a‘aﬁe uﬁi%@ﬁtro%en

1653, 1625, 1600, 1552, 1455, 1390, 1249, 1171

105(Bwe®ﬁ‘i@, for about 16 hours to provide recrystalhzed Compound 1E (13.4 g, 53%
recovery, melting point: 88.1-111.2 °C (dec.)). IR (KBr) 3392, 3329, 3291, 3246,

30 3202, 3108, 2983, 1653, 1625, 1600, 1552, 1455, 1390, 1249, 1171, 1105, 1050, 963,
940, 878, 798, 788, 765, 690, 502 cm™. "H NMR (400 MHz, DMSO-ds): §1.61 (s,
6H), 6.16 (brs, 1H), 6.91 (dd, J=7.3, 5.4 Hz, 1H), 7.62 (d, /=7.2 Hz, 1H), 8.03 (d,
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940, 878, 798, 788, 765, 690, 502 cmi. iH NWR (400
MHz, DMBO-d6): 51.61 (s, 6H), 6.16 (br s, 1 H), 6.91
W@ oo/ 0ds7s3 7.3, 5.4 Hz, 1 H), 7.62 (d, J = 7.2 »zI/US20bH/076984
8.03 (d -68 WO 2009/ 045753 PCT/ US2008/ 076984 J= 3.9
Hz 938( 65 (br s 2»—%. 13C NVR (100.5
Hr.dé)) %3(8 Dov. 657@%3 H).1 5C MR pI§05 MHZEHMSO-dy): §

4059 S SR8 A

1E: 168.1953, B}ﬁnd |'1'|68 71327AnM Cald@f&@on@undl@ 0943 . Fount27,®,

43.53; H 5 Conpound | F.

1- (4 R G b%??erﬁ?ﬂl}d-ﬁ 43(53%({27%&1 dﬁs‘?@r@p%ﬁ?—% yl ) pyridin
yl ) cycl opr opanecar bohydr azi de H 1) OHHN' N

IéIO / C 100177] To a slurry of

1- (4L ouipoand phenyd-Chpedphendpaneariyaxyyp opas2dypshdia-3;
177 10 mmoles; 1.1 equiv.) in toluene (142 nL) was
addéf@cmlﬁprmmcarmhydnawkmml es; 0.01 equiv.). Upon
conpl etion of addition, the gl gty was stirred at - 25
Cfor - 5 mnutes and then alyl chloride (14.8
m.; 167 mmoles; 1.0 equ RH at room
tenperature over a 20 g resul ting
slurry was stirred for '- (the solids gradually
di ssol ved as the reaction™gfoceeded). In a separate

[l 3Ty LSOO BBy 17

1@69 miﬂmbse$ 1 equi®) BAbIude (142 ﬁ?&a@%&&dmm vas ,MLODB aﬂlndleg 0.01
5 C. Once at the prescribed tenperature, water (248

rrL) oqas. ). adpeccoamtstionhed alddlphlaéhedlmymaaﬁ@rrmais 28t¢ fared

15 At th f
oh Tl st i Sud o 7 8 it 304 BrBRS o sqm R Shdea
sol uf joBfh QM RYatde SBer A0 WS pPESd Athe rddRAR: AAFPLALHRR] f%? 4hr
the 20 transfer, the reactl on m xture was stirred for

30 rtiha solifk erad@él&tdlssmvaﬁaxﬂlmr@cu\@@rocaﬂ@kiy Zded smraHFﬂLa@ a

B S Bl I s b Bl 10 G SR PP it
nas e kb L 73 6B K (Bh ) s LR 169BCEN0RE! A6he

Vi a vacuun1d|st| ion at - to provide a rich
pr ogusstrited kantpemire, (VAR8(248 L) Vot atdndar(d Ak ihhaswasxtad des

ol diTBHoRaSHea Bty ORI opg 8 T T hialop psFion e
te ”’Qﬁﬁ@@r%rd% B bPERIARRILA 8v':_ér a Qb)mﬁ‘ﬁ@espeﬁg&j edp Ao mPRtich Fhe

m n. perlo to generateas urry. The sl urry was
AMooltmoksferothe reaction mixture was stirred for 30 min. The reaction mixture was

analyzed by HPLC, which indicated that the reaction was complete. The aqueous
layer was removed and the organic layer was washed with water (180 mL x 2) and
then concentrated via vacuum distillation at ~ 60 °C to provide a rich product solution
(178 mL). Toluene (70 mL) was added to the rich product solution and the resulting
25 solution was heated to ~ 70 °C. Once at the prescribed temperature, n-heptane (425

mL) was added during a 30 min. period to generate a slurry. The slurry was cooled to
~20 °C where it stirred for 3 hr. After this time, the slurry was filtered. The filter
cake was washed with n-heptane (142 mL) and then dried iz vacuo at RT for 48 hr to
provide crude compound 1F (51 g, yield 92%). Crude compound 1F was suspended
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-20 C where it stirred for 3 hr. After this tine, the
slurry was filtered. The filter cake was washed wth

wo2dvepssane (142 nl) and then dried in vacuo atPEIUSINS/076984
48 hr to prOV|de crude conpound IF (51 g, yield 929%.

Crud d -69 WD 2009/ 04575
pc#ﬂfﬁ%t%@ngr/%gg @8121L) afli Wgtgg(gg %}Lt rangl herespliing mix g dvaﬁgftaéqd to~
( 35 Al 3G, Sttlﬁ‘gd g)?? lIIAlItlLE&QH [)'i'dét t raﬁné%'sﬁ(l:]h(ﬁ?stolglq%% gll“hée \ygsﬁltmg

C where It sti In or

ful Isoldn@ﬁxoésuﬁdn@@olear e Goegu Ioﬂc@g thSsbsdfibe@neimeatird Bfater (280
cooled to - 60 C. Once at the prescribed tenperature,

wat enl)(28 @dderhdyrinmsl lngdpatiod: uifhmlgsul\tilm Shumrrwap evdlaido ~PAEC
| t. 2 h
o 1t Bthibd R s RCHE b eufuiter s gy Radfsl by

Vas &b hédr€ dre @Esultin¥eol RO WER-collddR d e Fithatibm SvaSitl ki Wikl €142
collected by filtration, washed with water (142 nlL)

and nilhend then didkediim varae ato- At °G to 2ffoi@ recoyséllizod compound 1F (46 g,
rec F (46 g, ield 83 %9. HPLC
purly‘iﬁ g%%ﬁﬁ%ﬁ%@% rrpgundgl F allas al so !

recny@bgl | icaggoby 1%%&%&5#&%%%9 3&9%9&5%@11&% co&poﬁnﬂcﬁF

g) in nethanol (170 mi) and’then t e resulting
9l urtyg)tio methfidalikl 70 mLo mokkthert leeatiggcthe E:mdtnﬁgﬂhllrry to reflux in order to
di ssol.utio

o aaNe T iR G0t oD R, wHEE Reget bt ided B33 e,

Onc %sﬁhmg E’lﬁrr? LaS&olel %L Q@”@e@ﬁc‘eléf fRe pltegt‘?lb% Mﬁl[)é’ratui/@@le slurry
stirred Tor about 16 hours and then [tered

fil tves stoadddonghsutviadibes ami thén filteetde Th¢ ﬁBermk)e veas dvaslhvé with
dried in vacuo

nﬂ&ﬁﬁ&&ﬁ@ﬁﬁda‘@ad@ed&n(vs tu&afrr ”fg/a% Hrli&?{ R '1%%? corgpound
1%@#%55%&%%%?T%%ﬁ?pof%%é? E’%@éi@i’g%i%%g,zgl’fobﬁé?’
933 153@65745354441 Wéms@,&%/% 2%@%35@9_%@09@»78 856,034
(2H )cm M 1151\11\4& (408 MHz, @Mtgp (8,6 né (dde/ B6.9(4bHz 2H) 71,4 <dd J=

(dt 6%50?%21{; 1%@%9%%]72 3 1@@,66 6(:?](dc? J'HZ754 é"d)%z EH@ 39 (dd, J

2H) =76,9% @Qlﬂyid 43{&1 ﬂ—@é 43 ﬁzﬂzﬂ) A58 (dt, 975,08, HZJ%H$7©5
9. Hz, . 13C_ NMR (100.6

20Hz (dg)MBG%Gﬁ B1H), 8 972(8J6 3. 22182 gH),21061dd, Y18 3Hz, 114, bC

%ég ]@WR@JO@%‘&@%S‘S%)%%@@%S%S% % 71%14@4@157502&% 4,131,
Ca' Q@%)Eglgz@g%kgum ks, %1623 E'I% CSth 0§n(f312177q\/[ N%%@e 5%6.15.

10 261al. EﬁlcEﬁqmﬁom@om 1F0016299; Hns. 827 Ny EkkX e€tKkeas. SBoundl: C,
o M ol Ry AR08 1ol Cene (15 nL) and acet ¢
wcid (3 nL, 3.2 g, 52.4
Example 1G
[00179] In a three-necked S50-mL round-bottomed flask, a mixture of compound 1F
(1.5 g, 4.34 mmol, 1.0 equiv.), toluene (15 mL) and acetic acid (3 mL, 3.2 g, 52.4
mmol, 12.1 equiv.) was heated to ~100-105 °C where it was stirred for no less than
30 35.0 hr. After this time, the mixture was analyzed by HPLC, which indicated that the

reaction was > 97 % complete. The reaction mixture was distilled at atmospheric
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mol, 12.1 equiv.) was heated to -100-105 C where it
was stirred for no less than 30 35.0 hr. After this

wWao 209/043782 m xture was anal yzed by HPLC, whi chPCT/US2008/076984
indicated that the reaction was > 97 % conplete. The

Il ed h
OO DABT B P SHBaT JHBOBE T &L BE et #idue
resi, &Jﬁle (‘esulég% i wa &gah’lec%ﬁce(lﬂ-éecmv—l)th ABRDs é)ﬂlglﬁ&ﬂstﬂl%&nnga

resi e resul ng mxture was a
conozelmtnea)if edo6dintlh Tk masipihgmixgurdives ¢doledtté 2h°@ whae it stlrred for

vqu 16,5 nL. The resultjng, m xture
o 2 %‘fwh@}r% AgheqEinslaion 416HS pefisd e e Hp AL Glugd “flﬂi‘é“’ater
‘SO”“(i?ﬁLPéfthﬂenthﬁcs H?ﬁfg%@ dr. & Heni® )itSLErlgl%V")%s gddeél‘t ﬁ% resulting

wat er t hen cone
mm Im1x111r65Nas qtunrad for wls()smax:hdé then Thergaes l]ely(er W separattcwnd
was stirre Omn and t t he or c l.ayer
was d&eﬂs?da?@a a%u?aus eNCE WAy %acte#ﬁ@i %au%%gfa Pfa%r’heﬁﬁ%e (21
ext fvﬁﬁ%%i)v\ﬂrﬁéﬁorgaﬂ@ b lrvv'%s Raird QpHERELRGREARK. (T%lu%ne (15 mL)

he~organi c | ayer was agai n separated
d| s o d@&d to‘ﬁbb eprens (48 and)the reardtingddendus wpliakie naxtuleows

105" Gopre 15 C ' Eel e BB BE R B e ot o uL
t e”%ﬁ&@l@@ 2. 218 uNNa e d RAHLAHS: th@ﬁ@ td- 14, %p%n'@ﬂiﬁbl@tgon of

2.2 equiv.) was added to adjust t pHto - 14
co maldétloro ﬁheaesultmg diixtino was sth@d fersldiniin nlql thenxtheiprgamigagnd

t d f 15 th
"y dC e e . Fhovargaare Sraper it JdgdRac
Wi t 'd Bouo Y4 mLB;'ﬁ@ then(cﬁlgiéﬁ QU8 toldene (M%L? nﬂletrgs%ﬁmg &1{1*{{11%@\1;15

with tol uene The resulting m xture was
léoncementaat@doybb}m@ph@mdheﬂat@nm sfindl veltinopf ¢ B.amEi A his

& et bwis g5 giotr20 F g g ik G483 o Dy e v
'("g:l éS&Oﬁ)ﬁ_p aldeous2@ls Btses; £5 SquivTah B (15 IﬁL)e@d{l's}b)Vly fgbPA

. was slowy added followed by a seed of
Ex arfpllaaved &y ¢ 7eed offxample 4 (7.9 gt Bi&%.eButhe ravgjting light sturry was

ot e enfRaS 1 AT TR EY SO0k wons 1Bl aTgRE e to

mer infiflute piARA. CBOPERII@i0N @f adaﬁh@h HthPRsul i [un§Sikbk tiid at ~ 20
slurry was stirred at - for about 16 hours. At

t he °€dprsbogil6hows. Aﬁhscmmm@@lof thingerglduthe luggawas filtered. The

f It d, The th t 5
L) A bl o T YRS Al e B e
1G RpleH@, IHPYJC%n%%w%ZZ%,, as?SwiateWblid. evisia= .80 el d
= 72.8% 25 100180] Alternatively, Exanple 1G can be

prepared as follows: 100181] In a 50-nL three necked
round bottoned flask, a mxture of conmpound 1F (1.0

23, 20(&30]nﬂmllt,ern1t1\e¢1yuﬂ§¥aﬂlpletl@| daﬁbepl{e@,rékl d¥ifelowand acet iC
10 equiv.) was at ed

aCI i ﬂ(ﬂébl cly @)50 i tﬁrﬁe nerh@ rﬁmdtha)rt@n@da%asaualww %C@rﬁpound 1F

1515 B O R 0 . 1
mmol, 10 equiv.) was heated to ~ 100 °C for 24 hr, The mixture was diluted with
toluene (15 mL). The resulting mixture was concentrated by distillation at ~ 110 °C

30  toprovide a solution with a final volume of ~ 8.0 mL. This solution was cooled to ~
20 °C and then a solution (~ 0.5 mL, 0.5 equiv.) of conc. HCI (540 uL, aqueous, 6.3
mmol., 2.1 equiv.) in isopropyl alcohol (1.5 mL) was added. Upon completion of
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30 to provide a solution with a final volume of - 8.0

nmL. This solution was cooled to - 20 C and then a
waeeanios (- 0.5 nmL, 0.5 equiv.) of cone. HCL(BADUNO)8/076984

aqueous, 6.3 mmol., 2.1 equiv.) in |sopropyl al cohol

(1.5 n.) wa ded. Upan conpletio -71

2009%21@753%&@%3@22}9 30 76om) WME?q '8 aeneé?t%lé%ﬁ dprry. To

Exanp igondGudyldasS i@ hdRia AHGSd 1 5XIGRRGRLS ofihb b {HCYIPA

sl urry?g To lﬁlwweas H%% éé,\?urary &/as ad%egseehﬁ §r0ema| n (-

1. 5 nnkturelduGngg B rm!nu)e @tiod. "Ehearemubring kGHrd aAstirred xt MBOEOC for

duri a m nut eriqd Teresutln slu

sti P! sgours the 44 8?1“51%%{] R%IOHOTE? glurtysgas fisted. The filter
ong, L

S iR Rledhih B D) W ML WO b airbALRl |

t herExdmipkd G, Mg HPLCPuatyf B 13%¢ eudehitebsohdipl e 1G - 1 0

g, HPLC Purity 99.13% as a white solid. Preparation
of Crystalline N1 Form of Exanple 1G 100182] Crude
Exa'mé%r;tﬁn((ﬂf ]rgstgllmmsl lﬁjdrﬁlsd:flli\ﬁg lerlGEt(}l (7.5 nm) at
- 65 C. 10 Upon dissol ution, gpt ane (7.5 nL) and a

seed0syst @lrudExkplopGel. 153g)/\emehsa@id@ldn EthH gehmipite & °C.
seed bed, and the resultin ght slurry was stirred

¥or Upoadlsmhﬁlonmb@fane i @L?mﬁlé seqlfavstal o an}plhb%wmeadded
(15‘[ s@gﬂfeg a%H[iﬂer}gsuﬁmé%gl{N qu;ry%% kt%ggg 0 min. After

resu |ngs urry was stirre m n and

t henhic ok, eiddltlﬁna-l n-Aeptfnevihteme) wis addddi duriggla t Dminnperlods $his
than 16 hours. At the conclusion of this period, the
sl uresylting slurs wes ytirisd alhS “Frer 30 minapd thakeoolsddo wad Hewhere it

:M t rgthdeo/?oFﬁohl%{%%an 1% h g)h CR ROES cl(ug'toﬁ%%thﬁggnodh g sluﬂyogg

n a vacuum oven or a urs

Bxarmifed 1 Che llted C’cg(ﬁ Waylx@sihad @dh 999 etsnoR i hdpRansQ(Sing.) aldeen
materi al was anal yzed by the nethods described above

to biéleém@r\ga@tual Pvienat 4T Cdpi ahput Iheurs toyadford Examplentdt dr &l

1H NVR 0
Con B PRk i dia. gy Mgl D507 B ¥ Pl teseiped
20 IBovét&be Derstatine material Hihe c?ys%ﬂm(e @hatei’ml \&as@ssl‘gle(i HIN-1

7.32 (d, J= 8.6 Hz, 2H), 7.51 (t
8. 0ZorfrddH NIMR 7608, 1 \gHg, G:ODLH):, 5]8743(1 6(Hdd1 741 +.88 (@ crlapped, dd,

B - 53 250! 13210 e T 30040, kg 2 gl S,

136.-3;.1 H28:H3,8.0A%d,I= 715% 90[—12 %ﬁ) JSQSQJ(&?]]J@ g, @rongt '1H)9|WC

the crystalline N1 form of 1G was pr epar ed
f r oWMR(1ied MHarﬁj)gé)Dlﬁ)a%lﬁlom @\&95 ]20@1891? 125.0d9.6, 130.4,

Exa (-1.0 issolved in EtOH (5 nmL) at -
5 @gggﬂégﬁ kﬁ]@s &ﬁqgﬁ %ﬁ?aqﬁaﬁept ane (5 nL) was added
and the resulting m xture was stirred for - 10 mn.
to generate a seed bed. The light slurry was stirred
X5or [00188) mN]ltemmﬂveBOt}tehmtaHiﬂdNt] forma of Bxdngge &G eval preparadfrom
was added duri &g ? }5 m nut e period. Upon
crude Example 1Gas tollows:
[00184] Crude Example 1G (~1.0 g) was dissolved in EtOH (5 mL) at ~ 65 °C.
Upon dissolution, n-heptane (5 mL) was added and the resulting mixture was stirred
for ~ 10 min. to generate a seed bed. The light slurry was stirred for ~ 10 min and
30  then additional n-heptane (7.5 mL) was added during a 15 minute period. Upon
completion of addition, the slurry was stirred for 30 minutes then cooled to ~ 20 °C

where it stirred for about 16 hours. At the conclusion of this period, the slurry was

-0 -



conpl etion of addition, the slurry was stirred for 30

m nutes then cooled to - 20 C where it stirred for
W@bwan4sr63 hours. At the concl usion of this perPOHUS100£076984

slurry vvas -72 WD 2009/ 045753 PCT/ US2008/ 076984

filt filter c was washed w 0% et hanol
in rfS 3 ltef gakgwps %5164 Heh lo%lﬁhé@l - Qenﬁaeaﬂérwld@%then

af Lh?ieﬁ? él a%af 6{;3% ';Jtt645h’@ éabé‘% 1|% B%%L%%gﬂgllat )Pilegé:( @3808%

ar eqleﬂxﬂm/m as a Whete S(ﬂidl d{mun@eﬂ%m aretpetc@nth ahe solid was

sim | ar physical properties as described above. 5

Pr epiaﬁegmnefﬁo @FVG(%W@F ahsfswﬁlévrmegle%%%ﬁ%foe@b&w e 1G

00185] Crude Exanple 1G (318 ng) was dissolved in

toluene (1.8 L) at 90 T. The resulting sol ution was

sti rqud:raﬂiothﬂ (Iﬁ)ftmllmé%N i grnedTExhinple lﬁ)ol ed slowy to
C over urs. Once at the prescr

t enﬂ@(}lﬁﬂur &mc{eﬁéa@w hg 1 Haghw SS@luedq@aolw (el @0 °C.

t he .1 esul lurr J or a puns o

af £ e En Rl PR /Sl Bl AL o BT r0 20 o
col Ioe@ﬂm)uﬁy ofnté 4t &@tpr&&l@a @ensifefaﬁﬁle e Qﬁ;lgl Hdth&véé AFHANOFF and
oven for about 16 hours to provide 220

19t dhd ragultinglyburmyatae ptired fmbomdélhylzre dAfgr tlnmne tthﬁ Ib@ltalg white

crystalline mat s L.ne materi al

o RSB Tigion pisk et F b gt Pl oy,

the Wery s I%Bv1ﬂé"90|}hg20ffn%éﬁa9fTh@ﬁ?a'fGi’ﬂaﬁwékcéné{l?fed “(B:? eRRDAH be a

from crude Exanple 1G as follows: 100187] ude

ExarpisellhGmattal. My} crystslliok wstoliatl @cs assighdiBEb¢ e &N-1 jormt

75 C. The resulting solution was stirred at 75 C for

20 mnutes and then cooled slowly to 20 C over 2.5

I'SOU r[6018@nC A 1@fnafif er%%@fallfﬁ@@l 1 AR %f Bt fle IGQ\%S 6RAArEEom
was 20 turne and the resulting slurry was

stl ranidEﬁiamphkl&ﬂs fdlﬁ)wlaours After this tinme, the

G+ s 36 medeEamplscictiio Seete dioph s TNt 71 i
p.r OYI'hg ?es@l‘uﬁ@ dltgroP gﬂ? qtﬁi%h afj’7 S\Mésfofjﬁﬁfnw_ gﬁﬁl th&h cggﬂé(? slo%lg éo

properties as orm descri

abO\Q@ °C 2%er POHLBA] Oﬁb@at%ey;ﬁésaﬂlﬁeki A€ RIITE, tl‘chcoEPK@'Hé{hewa%G
were prepared and are tabulated as Exanples 13 a) and

WG wymechaiwndithe rating shintyeva viirre@dprchbewtyl § e i A&erfthw ﬁ@e the

e nnonEy Sl B SnS by ahTBy Mimi e Y wal 2 Y P oven
t estehNGodrak ROESs wlpsGdd LeMd. hﬁ{eest@Qﬁ’sVd%ten%Qiea_ OB dimilar
Exanpl e Form Sol vents Type 1 a) N1 Butanol Neat

cr yshgical properties as the N-2 form described above.

25 [00188] The crystalline forms of Example 1G were prepared and are tabulated as
Examples 1G(a) and 1G(b) shown in Table 1 below. Said crystalline forms
comprise crystals of forms N-1 and N-2. The forms of Example 1G were analyzed

using one or more of the testing methods described hereinabove.

30 TABLE 1

Example | Form Solvents Type
1G(a) | N-1 Butanol Neat crystal
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-73 WD 2009/ 045753 PCT/ US2008/ 076984 Exanpl e Form

Solvents Type 1 G b) N2 | PA/MeOH Tol uene/ MTBE Neat
weeysnai7s3 EXAMPLE 1G(a) Single Crystal X-ray PCT/US2008/076984

Measurenents 100189] Fol Il owi ng the above Single

Cryst al %ﬁe%gg#ese% I
di mensi onsExaphhgftoFrBns (A) v@#sasured at dvBanplle

t enper at ur el@b) r od? t|dRfpNM DT eluci@aMWBE | | BHeat tiystal
crystalline cell volune (V), space group (sg),

nol ecul es per asymmetric unit, and crystal density
for the N-1 form of Exanpk&nies, ayhown  bel ow. Cell
di mensions: 10 a= 13.5209(3) b 1% 0154(2) c =

13. mrqeyystaaxgeyM@wmeﬂsl) 15 7=90 Space group:

i abuysiP SO RE B SES Stebisiiort Dot iocitiur. oimp ibistas wit

wer c@RiRhAGH if A%‘ﬁﬁﬂnpm CasGhASIr&Y at Xxf@Me temperature of room
crystall ographi c analysi's according to the procedure

desdempipegure,ras S{bﬂ) g thetryahlhne ollRalpme BV, spceig@up (sg), molecules

Det er m nati on: actl cal a

pr ePFHEPReHE P%‘lt R ?r%%%‘ldﬁ%ﬁ“g?{ggl%\(’ IYE%TP’e‘F‘JéIr%%‘PIel %i own
A mpiglure sorption study indicates that the Form N1
IS non-hygroscopic 25 in the range from about 25 to
aboutelld5BenRbhsat 25C. Figure 4 shows a noisture

orption i anal ysis of the N1 crystalline form
@f Exam?eﬁgg(%ﬁg]v\der X-ray Diffraction -74 WO

2009/ 045453 FGh(HYS2008/ 076984 100192] X-ray powder
diffraction (PXRD) data were obtained using the PXRD
procedur e=déd46(7i(bed herei nabove. Table 2a and Figure 1
show t heaE)él(?D data for the

B =102.139(1)

15 v=90
Space group: P2;/c
Molecules/asymmetric unit (Z’): 1

Density, calc g-cm™: 1.358

20  [00190] The unit cell parameters were obtained from single crystal X-ray
crystallographic analysis according to the procedure described in Stout et al., X-Ray
Structure Determination: A Practical Guide (MacMillian, 1968), previously herein
incorporated by reference.

[00191] A moisture sorption study indicates that the Form N-1 is non-hygroscopic

25  inthe range from about 25 to about 75% RH at 25°C. Figure 4 shows a moisture

sorption isotherm analysis of the N-1 crystalline form of Example 1G.

Powder X-ray Diffraction
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N-1 crystalline formfor Exanple 1G 5 TABLE2a

Characteristic diffraction peak positions (degrees
wWQ®9)578@ RT, based on a high quality patternPCT/US2008/076984

collected wth a diffractometer (CuKa) with a spinning

capillary with 20 caljbrated with a N ST other

sui tl%(l}%lys%w Reyder 3@%@@% fP@Dﬁrﬁgwe(e Oit%r.leﬁ usipg the PXRD3

13. - : 1 7.19:

10 BroFLIRNteRd Blerabole b nd P | RS F SRR for the

Di f et enyktaldihe focaoriFxgmepkl 163.i net ry was conducted for

each crystalline form using a TA I nstrunent sTM nodel

QL000. For each analysis, the DSC cel | /sanple chanber

was purged with 50 nml/mn fngp@hpeve of ul tra-high

purity nitrogen gas. The instrunent was cali brated

W t FCHair gifteriistic idifftaétivai peak pddiconk ¢ddgieeg 2048 1@ @RI, BAded dda high

mnute in the tenperature range between 25 and

per \ L A > a .
300uatiiapatiert collegrasl With ia diffragiemetes (GuiKe) wigh pepinnipg papillary
wei ght, vias Rlpbh eySLs Win S TRARY S ARl G ra

t enper at ur e. & dat’a” were reportecf’ln i Ye ar

wat ts/gram ("Wg"). Theepl Qb WasSrhefigdel Wi th the

endot her mi ¢ peaks poi tTTg—domT. 6?1('927‘8 2 shows the

DSC thernogramfor theN2—-¢ ystzlz. for m of Exanpl e

1G which was obser ved—to2have ad'-120 endot her i c
transition above ca. 150C 3 Thet nod8d4vi netric Anal ysis
(TGA) -75 WD 2009/ 045753 #CT/ US2008/ 076984 100194]
Thermogravi netric analysis was caaductied using the
procedure described abovg. F| gune;3 shows the TGA
curve for the N-1 crygtal;formofggxanple 1G which

has a negli gi bl e wei git ig)bb P 52'3a'u01ut 100C. 5
EXAVPLE 1G( b) 5 Sie

10  Differential Scanning Calorimetry (DSC)
[00193] Differential scanning calorimetry was conducted for each crystalline form
using a TA Instruments™ model Q1000. For each analysis, the DSC cell/sample
chamber was purged with 50 mL/min from above of ultra-high purity nitrogen gas.
The instrument was calibrated with high purity indium. The heating rate was 10°C

15  per minute in the temperature range between 25 and 300°C. The heat flow, which
was normalized by sample weight, was plotted versus the measured sample
temperature. The data were reported in units of watts/gram (“W/g”). The plot was
made with the endothermic peaks pointing down. Figure 2 shows the DSC
thermogram for the N-1 crystal form of Example 1G, which was observed to have an

20  endothermic transition above ca.150°C.

Thermogravimetric Analysis (TGA)
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Single Crystal X-ray Measurenents 100195] Fol | ow ng
the above Single Crystal Data procedure, the

wappeoxiTaat e unit  cell di mensions in Angstr onmBCT/B$2008676984
neasured at a sanple tenperature of room tenperature,

|l as he cryst alllne cell | une (V), space )

gr oﬁ@ﬂl@é]g) ThergogRyimsgicpta ?s%srwwﬂqﬁg{e -u&mg’\l/elgpprocgi‘%p described
cry le fe
hoan b o Hal g O8 e AN o REF TP O ER e A6
(4) whidh las #nébligBRS(c2dht loa=Glo BEAM 1007€90  Space gr oup:
Pca2l 20 Mol ecul es/asymetric unit (Z'): 1 Density,
calc g-cm 3: 1.335 100196] The unit cell paraneters

re obtained fromsinglg @ray

crystal |l ographic anaIyS|s accordln to the procedure

des @inddeCryistal StrayM@tur@nents X- Ray 25 Structure
Determ nation: A Practical GQuide (MacMIlian, 1968),
pr ePY98I y Frlkpvengthe phie Spsledirugel @}tar%@cgd%é@ apPoWHIREEC unit

{riy) Bylehidan ARkl ﬁ“eﬂd&%ﬂg{a%*e PRAEIE bk Foom
desagmfeemurbes aichadby erystdléind @llzzblu&reajv}:islgwe groﬁp @@pmoteblﬁes
PXRD data for the N2 crystalline formfor

WG perrsyppetio oot @%%@alrdewtwéz@l@éﬁéf@gs&f Exmel_e Eﬁe shown

Charb? (Verl stic diffraction peak positions (degrees
200 ;6 @ RT, based on a high quality pattern

col Ittdasknwiond a diffractoneter (CukKa) with a spinning
capillary wth 20 calibrated with a N ST ot her
sui t abl e?StIAAMEA Peak No. 2-Theta ( 1 6.9 2 13.7

b=12.813(4)
15 ¢ =10.959(2)
a=90
p=90
v=90
Space group: Pca2,
20 Molecules/asymmetric unit (Z°): 1
Density, calc g-cm™: 1.335

[00196] The unit cell parameters were obtained from single crystal X-ray
crystallographic analysis according to the procedure described in Stout et al., X-Ray
25  Structure Determination: A Practical Guide (MacMillian, 1968), previously herein

incorporated by reference.

Powder X-ray Diffraction
[00197] X-ray powder diffraction (PXRD) data were obtained using the PXRD

30  procedure described hereinabove. Table 2b and Figure 5 show the PXRD data for the
N-2 crystalline form for Example 1G.
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315.4 4 17.4 5 21.2 6 22.4 7 23.3 5 Dfferential
Scanning Calorinetry (DSC) [00198] Differenti al
w@e@nisIee cal ori netry was conducted for each PCT/US2008/076984
crystalline form using a TA InstrunmentsTM nodel
QL000. For each analysis, the DSC cell/sanple chanber
was purged with 50 rrL/mn TARhEbve of ul tra-hi gh
pur i
o LA D TR RTALHIE B, R R i
M nujulitypatieen éelegred aith hdiff@o@mehe (CeKd) with ansin@ng ﬁlplllary
The heat flow, which was normalized by sanple weight,
was plotted Wéhéﬂﬁalthﬁ@ew&b@r%TMIS@talﬂW ure.
The data were reporteg—n—gm ts/gram ("Wg").
The plot was rmade wi LEERE%endatBinilc peaks pointing
down. Figure 6 shows tthe DBSC 15 t®h®rnmogram for the N-2
crystal form of Exanplle 1%, whi ci3Was observed to have
an endothermc transitiopn abpveilsa. 150 C
Thernogravimetric Anallysig (TGA) 1FQ0199]
Ther nogravi netri c analfysis wa C%GUCI ed using the
procedure described 20—apove 7 shows the TGA
curve for the N-2 crystal—for uf?‘ _xanfple 1G  which
has a negligible wei ght_Lhss Lp #&3about 100C. EXAMPLE
H
;5-(3-(1- (4- Chl orophenyl ) cycl opropyl )-[1,2,4]triazolo[4
, 3- diffyrendali$ednnyg Galopmatry {ISCWO 2009/ 045753
PCT/ 08/0 6984 2-0l Bjsulfate Salt
1001@%? I n Détigeiiaf anmpneseorigieny ypygan et Ty M&%ﬂe@orm
S ul fud ﬁl? G T@thruﬁl%t%ﬁ“ 1R e Quﬁ)ol RY/ exaéh 1 arkiB s SRABSC LGy @mple
amvial containing crude Exanpl’'e 1 at room
t e rm:hmiieu wes pubged vathl SOanyjmm:ﬁrcpn slave df wlird-highi purétg nt@génogas.

wthin a mnute of the on of .the_aqueous
10 The instrument was calibrated W?tﬂq‘l purqty?ndmm The eat?ng rate was 10°C

per minute in the temperature range between 25 and 300°C. The heat flow, which
was normalized by sample weight, was plotted versus the measured sample
temperature. The data were reported in units of watts/gram (“W/g”). The plot was
made with the endothermic peaks pointing down. Figure 6 shows the DSC

15 thermogram for the N-2 crystal form of Example 1G, which was observed to have an

endothermic transition above ca. 150 °C.

Thermogravimetric Analysis (TGA)
[00199] Thermogravimetric analysis was conducted using the procedure described

20  above. Figure 7 shows the TGA curve for the N-2 crystal form of Example 1G,
which has a negligible weight loss up to about 100°C.

EXAMPLE 1H
2-(3-(1-(4-Chlorophenyl)cyclopropyl)-[1,2,4]| triazolo[4,3-a] pyridin-8-yl)propan-
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sul furic acid solution. The resulting solid was
collected by filtration to afford Exanple 1H as a
wokiwe4sed i d. The material was anal yzed by onePOr/USmIN®076984
of the nethods described above to be a crystalline
material. The crystalling mat erial was assigned the
N1 form 10 Single Cryst®l BulfateSNeasur ements 100201]
Fol | owi ng the above Single Crystal Data procedure, the
approximate unit cell dinensions Angstronms (A), as
measured at a sanple tenperg{iye oom tenperature,
as well as the crystaldolne gel¥y._v me (V), space
group (sg), nolecules 1 r "Rsy tric unit, and
crystal density for the NIl formof Exanple 1H are
shown Dbelow Cell dinensions: a = 10.016(1) b=
19. 100208) 126kder taffsd: dieR(udipn, aﬁa?&oﬁ% sl filiSacd ufipn (Y5=B0v)
Space group: P21/c 25 Mol ecul es asynmetric unit (Z'):
1 Dengided to ehalicdrem gigl @ntamivgequdexample 2gomru4gmmature. A
RCTI L R0 0LS ﬁom[ag@a%ﬁ%glmﬂa% iRl oF B hachRAAHE Shihous
mere 0 m single crystal X-ray

crystirlcagidapliion. amakysltisg atid erad b(ﬂ@ct&@bi fileratdonac efford e
described in Stout et al., X-Ra Structure

Det drxaimpletlithis:a vhitosalid |Téiarna@uald@a8@nﬁmw by pagor mosgg)the 5
Po

ai e URb el e B GNP S P RN oy
pr ocevkneéthdesCroried her ei nabove. Figure 8 shovvs t he
PXRD data for the N-1 crystalline formfor Exanple
YH 10 EXAMPLE 2

1 S AT MBS el obut anol TFA Sal

[00201] Following the above Single Crystal Data procedure, the approximate unit

cell dimensions in Angstroms (A), as measured at a sample temperature of room
temperature, as well as the crystalline cell volume (V), space group (sg), molecules
15  per asymmetric unit, and crystal density for the N-1 form of Example 1H are shown
below.
Cell dimensions:
a=10.016(1)
b=19.772(3)
20 c=10.169(1)
a=90
B =103.454(7)
v=90
Space group: P2i/c
25 Molecules/asymmetric unit (Z’): 1
Density, calc g-cm™: 1.444
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Cl NON1~ HOI N[00204] To a suspension of 1C (70
mg, 0.2 mol) in 2 mM of THE at -10 Cwas 15 slowy
wa@oaed437sD- pr opyl magnesi um chl oride |ithi um chP@F/US®08/076984
conplex (0.602 m, 0.602 mmol). Upon conpl etion of
addition, the mxture was stirred at -10 C (briefly
war rpé@%%]o d heymi @ﬁl Pgrapetery s RHnedy b HRE GG X8, 4
ny, . . ' i 1 X T U
B I g E
war rfedcrue Ddrermivarien: it Pra@&aBGuida @thcMolliaBR968Af t er thi s
time, the reaction m xture was 20 quenched with water
and extracted with Et OAc (3x5ml). The conbi ned organic
lsay € ated, and the crude product was
Sur?’F“?“é’é‘e’v‘?%f%?ﬁﬁ?‘h%Lc (H20/ CHBCN/ TFA, 20% to 100% B,
30 X{0208)] Lihay pokdomdiffréction & D) daeavepd @btaine(d LSing thg PXRD
0 i =
]I—-IE’L/() @rqaﬁgqlqarl%] 96%&%&55@@?%@@%% Ig/hsowgs%ezngRD ﬁ'ﬁ[g fo(r ME'EQIT
- (AnAncbkanaphenxlaeyiel opropyl ) 8- (prop-I-en-2-y1))-
-79 2009/ 045753 PCT/ US2008/ 076984
[1,2,4]triazolo[4,3-a]lpyridine TFA Salt ci NON/ I N
li)tOOZOS] Argon was Vi gor Oujﬁl%A bubbl ed t hrough a
irring mxture of conpo 1YI)ZLE(ZO. 070 g, 0.201
mm|)’ )20 |_ ~ E . ~ . _ T
44, 5 5oL TR By stopronyll) 2l giaqolld-alpyridine
di oxabor ol ane (0. 038 8$dyl)cyelobOthnodlH A Saland K3PO4 (0. 107
g, 0.502 mmol) in THE (2 nL) for 5 n'%n. After this
time, PdCl2(dppf)-CH2Cl2 (0.016 g,~0,020 mol ) was
added. Upon conpl etion of additi he reaction
vessel was flushed wit iN ed, and then
heated to 90 C for 20 h. onclusion of this
period, the reaction cooled to rt and
filtered to collect the cr product. The crude 10

i fied -HPLC { H20/ TFA, ., 20%
© o BHIR "1 gt 18 LR T B TR BT A Cfh 8K
1530 stokly 4R ise-propPinRbhesiuhfofosiaé fithiund BldVide Com@dx (0F03 4D

(MtH) +.” HPLC Purity >95%
0.602 mmol). Upon completion of addition, the mixture was stirred at -10 °C (briefly

warmed to 0 °C) for 1 h, and then cyclobutanone (70.4 mg, 1.0 mmol) was added
quickly. The reaction mixture was stirred at -10 °C for 30 min, and then slowly
warmed to rt where it was stirred for 3h. After this time, the reaction mixture was

20 quenched with water and extracted with EtOAc (3x5ml). The combined organic
layers were concentrated, and the crude product was purified via prep-HPLC
(H,O/CH3CN/TFA, 20% to 100% B, 30 x 100 Luna column) to obtain Example 2 (15
mg, 16%) as an oil (TFA salt). LC/MS (m/z) = 340 (M+H)+. HPLC Purity >95%.

25 EXAMPLE 3
3-(1-(4-Chlorophenyl)cyclopropyl)-8-(prop-1-en-2-yl))-
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EXAMPLE 3B 15
3-(1-(4-Chl orophenyl ) cycl opropyl )-8-(prop-I1-en-2-yl))-

WO 2002/045753 | azol o[ 4, 3-a] pyridine ci N, IN 1 ~ PE/UB008/076984
[00206] To a slurry of conpound IF (15.1 g; 43.6

mol es; 1 equiv.) t ol uen s added
phosphoryl chlor|d%zfﬁﬂaﬁﬂﬂféﬁﬁwﬁﬂHW§§”ﬂ§ﬂﬁ equi v.)
over a 5 20 mn period. Upon the cogpl etion of
addition, the reaction m xture eated to 95 C
where it was held for 22 hr ., @ft his tinme, the
reaction m xture was co cen rate under vacuum
distillation to a volu N 4APN\nmL. Acetonitrile (150
m.) was added to the resildyal solution. The resulting
sol ution was concentrated by distillation at

at MGG0ST | Ar@n8es Wigdrdudly Bulsbldl (AAGHY ViR rR@re dTeBmpound 1C
acetonitrile (60 nL) was added 25 to bring the fina
vol ue7¢ % Oiolwmbormh@eméédmi -teGaraetgd A eropdrait 3-pr Ldels

%ookﬁ%%&%mm%(gg%g hﬁ&gg%nggﬁﬁgk§§§hg6B§%ﬁ€@®%ﬁ?HF(2

200%194‘&@&&@%@&@% PHER 8 f)- @Rt (00268 0n2) mkas) was
added toégrovide a slurry. The slurry was warnmed to -
20 @ddegh&pen pempdetiop pbeldition, theremﬂ.on Agssel s Buthed wih angof

ans oSBT theb RSP0 YRR R0 ALGE EifctOf ol b0 B
3 hiredcon MixQYé W& dobed & HaR) fﬂfef%@llﬂ&éolléét%ejcn?il)e pro@u&tOQKQc?ﬂlde

The crude product was added to a flask f
ltool demeoqnsdfam)rlﬁetthzeprepé%ﬁt(ﬁu@’CﬁzQN{IrFé @\%t@m%%{wx 100

o s Qi SR nRSRONE dohesit SEEEA R LS B

hy dr-ox0l(om-He+ agPIcC Petit>04%. 50.1 mmoles, 1.2 equiv.)
and isopropyl alcohol (15 ) was added to the

solution over a 15 nmin perl od. The resulting HCL salt
slurry was stirred at - hr. The resulting
10 solid was collected by ?gpbﬁﬁ%#% washed wth

tsol uene (25 zdy)-4-emerdpRey1Rydi&ftopyl)-8- eanI- -hr to
provi de Exanple 3B asdp oy I—% o ?ﬂ Xlﬁ@g‘l e HCl

salt was transferr edl,ﬂ,dltaaml(dé,ﬁ a?fmdldllII%n acet onitrile
(45 nL) and water (45 nL) were addedg The resulting

m xture was stirred for - 5 mn i rder to achi eve
full dissolution and then ﬁpﬁ)le - 5 C. Once at
the prescribed tenperatyre, ayso on of potassium 15
carbonate (7 g, 50.1 ~nI. ZNequiv.) and water (90

nm.) was added over a 15

[00206] To aslurry of compound 1F (15.1 g; 43.6 mmoles; 1 equiv.) in toluene
(135 mL) was added phosphoryl chloride (21 mL, 224 mmoles, 5.1 equiv.) overa 5
20  min period. Upon the completion of addition, the reaction mixture was heated to 95
°C where it was held for 22 hr. After this time, the reaction mixture was concentrated
under vacuum distillation to a volume of ~ 45 mL. Acetonitrile (150 mL) was added
to the residual solution. The resulting solution was concentrated by distillation at
atmospheric pressure to a minimum volume and then acetonitrile (60 mL) was added
25  to bring the final volume to ~ 105 mL. The resulting organic solution was cooled to ~

5 °C and a solution of potassium carbonate (aq, 13.3 g, 95.3 mmoles, 2.2 equiv.) in
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period. The resulting slurry was stirred for 30 mn at

roomtenperature. The resulting solid was collected
woobioki7sat i on, washed with water (60 nmL) and PEENS2008/076984

dried in vacuo at room tenperature for 48 hr to

provi de Exanp as the free base g). The free
bas V4 (%O@L)wa@ a%ﬁeé EONMoEer 3 urgk hs mufrv wawm@d Ly 24tC

d
o 54 0 A2 FREPL G 50l ALk b gtr
vol she fias oamm wakslxdrvithoraidr €13 ran) «fl daedlintvh@mo, fort-hehr to

resultlng slurry was stirred for - 3 hr. After this
ti nProvide her‘é'é‘l?lpl“i’q"}@t(%igh was collected by filtration,

t
o T S
Ex anglukind Bixtyre @ladlstird Sor@0 nﬁi?o idorddP s zltdh}éye f9.doxdolftion. Upon

melting point 128.9 C). IR (KBr) 25 3099, 3025, 1630,
1601ull digghtion, %xtumgoncm d hydigehloricgid (4.3 gda 50.1 grompoles,

028 840y 45 08 O O AR

( S, paﬂrl)d The 63ulfibg HSZI saltfs@urry&zag Btirtekd at J 20 fC E)r |1'Bhr Hlﬂ)s resulting
(s, 1 s, 1H), 7.16-7.27
]@ ggol'yd G thcteglflqy ﬁlh;atnpm V(aghed yﬂthgolggene:[ mL)_Lg]@l ried in

20 o5 b S il dn o g Fio gﬁa@%-%%*%%f@%%f was
138.trbnsfdrf téa fldskAnBtheMageon GB HISARI NG J (iter (45)mL)Weds added.

310.13. Anal. Calcd for -81 WD 2009/ 045753
PCT/T@szqa@lgn@me@gawa@t@m gor-Nanin@ order tq echigye figl daspoluipn and

13 Et‘ﬁeil ca%léd éXAfﬁi I':(F gtdthe pl’escrlgedA?eIhperatur% 29 s%lut%'h of po%ass1uﬂ1

1% ( abdndA7CHE®T ARBRAYVID &J)iﬁfl )%Bﬂ Qiet 090 k) Fwadhdded over a 15 min
triazol of 4, ]]pyrldlne8 gro pan-1-ol ci NN HO
Comj)@lmﬁd "thAresu ting slurry was stirred for 30 min at room temperature. The

or ogonitnd 3RS0 el bEBG % i 8 Nt AT A ¥ e

[ 0029 R)cud & rdork Rnipblafite RF 4ZhME pl‘émd@ Ek&iple 3B4s T fredbdde (9.5
nmmol) in THE (4 nL) was added

( 2- (&1, Bhedraobate{25¢) W@tdngsbl)wrhlgrae@@mnmdiﬂﬁ)mld@t ~49.°€.. idpon
nmoJ 0.5M THF) rovi de
?31 0 ¥8MPISLIGN If dfsp)yy 02| RHESOIHE{WHQV&%% § igefaelﬂ yHe(EL k4 0

a MX{I& added. Upon completion of addition, the resulting slurry was stirred for ~ 3
hr. After this time, the resulting solid was collected by filtration, washed with water
(45 mL) and then dried in vacuo at 70 °C for about 18 hours to provide recrystallized
Example 3B (yicld: 8.5 g, 63 %. Purity, 99.61 %, melting point 128.9 °C). IR (KBr)
25 3099, 3025, 1630, 1601, 1484, 1451, 1368, 1325, 1107, 1091, 1044, 1007, 924, 916,
749, 675, 531 cm™. "H NMR (400 MHz, CDCl3): §1.47-1.60 (m, 2H), 1.66-1.78 (m,
2H), 2.30 (s, 3H), 5.63 (br s, 1H), 6.75 (t, /= 6.9 Hz, 1H), 6.78 (s, 1H), 7.18 (s, 1H),
7.16-7.27 (m, 3H), 6.99-7.10 (m, 2H), 7.74 (d, /= 6.1, 1H). *C NMR (100.6 MHz,
CDCL): 015.4,19.8,22.0,113.6, 121.0, 121.4, 123.5, 127.6, 128.9, 129.9, 132.6,
30 137.3,138.7, 148.4, 149.3. Mass CygH;7CIN; (M + 1): m/e, 310.13. Anal. Calcd for
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15 of conpound 1C (348.6 ng, 1.0 mmol ) and potassi um
carbonate (276 ng, 2.0 mol) in DVF (5 nL) was
w@rieoedsat rt for 3h. After this time, argon MEBUS2008/076984
bubbl ed through the mixture for 5 mnutes and then
the bis(2-(1,3 djoxan-2-yl)ethyl)zinc and
Pd( &pﬂhé&@[ﬁ*@ﬁ&&ﬂ, SC8aN713mE; Clya.l %4- nifeng: Cadt-é%dhddd. N
Uponsgemml gtyson of addition, the reaction vessel was
fl usﬁed’ Wltﬁh argon, capped, and then heated at 90 C 20
for 16h. After this tinme, the reaction m xture was
partitioned between diethyl ether and water and
stirred vigorously for 15 fEE4 The or gani ¢ phase

S sepataied ' 5 3 gL
Tocuo oy EfreRER Ry Gt bEPlEe AR RE R ALRE S
via flash chronmat ography (forep2n-199100% et hyl acetate /
hexanes) followed by purification vi a preparat ive

HPLC ( Phenonmenex Axi a Luna col umm x 100 mm; 25
0-100% B over 15 min, then 3 mgm ld @40 nml/ m n;
Sol vent A = 10% MeCN, % - >Sgl vent B = 90% MeCN,

10% H20) to afford corr'f)ound 5’”( ng, 75% as a

pal e-yel l ow foam LC/MsS (mz)”= 384 (MtH)+. -82 WO
2009/ 045753 PCT/ US2008/ 076984 Conpound 4B.
3-(3-(1-(4-Chl orophenyl)cycl opropyl )-[1,2,4]triazolo[4
, 3 dJonppuid ihe882-41.3-Picpadol)edyl-3-1-4-AtlorophdnDACBpropyl)-

S ti.an of ~compound 4A (96.0 ny, 0.25 nmol) in
@ceﬁLZ’éhfliz.“g"[ﬂrE)aTﬁ)V}Zﬂ“eadded sulfuric acid (111 L, 1.0
mol, 9M. The resulting m xture was dneated to refl ux
where it was stirred for 2h. After is time, the
reacti on m xture was @Ptiti ned ween et hyl
acetate and 50% satura eausNsodi um bi car bonat e
and then solid sodium chl or was added until the
aqueous phase was saturated. The 10 organic ]ghase was

S

sepd? B8, _Talraiselati@vérz_inmlzls@lﬁ (2&hagcdheeab it idd _(1 HL) wa
vt AL R Uy e 0 SGRLEESH U Pt Sy 1

I hexpied) bisQ-(pRaAwxee 2 sOehidt. 4Ba (Doraf rem@tion 2¥el, asnigire

off-white foam Exanple 4 15 [00210] To a 0 C

IS0l f Farognd Ko (g8 Gree. 48 numd) @idpgtasspum carpasipte (27 mg-2.0mmol)
m.) . ' ydeide (3.9 v Qs
e e s e
r eaclid mirtud fot § menutd andthen the disf2o 3l dioxadpty®ethy hdisc dntl e,

a 50% saturated ~aqueous ammoni um chloride (1 nL) was

addd(dppChltdl LGN ¢/ iy 04 mebevesnadded. | Yposgompletion of

addition, the reaction vessel was flushed with argon, capped, and then heated at 90 °C

20  for 16h. After this time, the reaction mixture was partitioned between diethyl ether
and water and stirred vigorously for 15 minutes. The organic phase was separated,
dried over NaySO; and concentrated iz vacuo to yield a residue. The residue was
purified via flash chromatography (SiO,, 0-100% ethy! acetate / hexanes) followed by
purification via preparative HPLC (Phenomenex Axia Luna column (30 x 100 mm);

25  0-100% B over 15 min, then 3 min B hold @ 40 mL/min; Solvent A = 10% MeCN,
90% H>0; Solvent B = 90% MeCN, 10% H,0) to afford compound 4A (289 mg,
75%) as a pale-yellow foam. LC/MS (m/z) = 384 (M+H)+.
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vigorously for I'h. At the conclusion of this period,
ethyl acetate (2 nlL) was added, 20 and the organic

WO 20001043783 separ ated, dried over Na?SO4, and tPERUS2008/076984
concentrated in vacuo to yield a residue. The residue
was purified via preparative HPLC (Phenonenex Axia
Luna col umm (30 x 100 mm; 0-100% B over 15 mn, then

2o o, QARG T A0

0. 1%]phriline-Splpriopanotiesi red fractions were coll ected,

25 washed with saturated aqueous NaHUO3 and then

concentrated to afford Exanple 4 £9°5 ng, 29% as a

pal e-yel | ow foam LC M5 (Mz)Nm 3. (MH—I)+ HPLC

Purity >95% EXAWPLE 5_30

2-(3-(1-(4-chl orophenylo)cycllop t ) [1,2,4]triazol of 4,

3 a] pyrl di ne-8-yl)-2- -83 WD“2009/ 045753
QQS/IQEQQIﬁl‘}on dRbRyduRl ARATORMS, @25 mﬂﬂol'}'npacetﬁné\{Z 0nL)

[OO 11] To a crinp-top mcrowave vial was ad

8- brvereddd @111fu(r14amd (111 uL 1.0 mmol, 9M). The resulting mlxture was heated

STl b R
Pd( ?gﬁﬁ@ﬁéﬁ b@T)WeenZ&h:ﬂ aéelatgaﬂﬁgiﬂ"/osag@ﬁed@ﬁ%ohﬂ scﬁﬁﬁin blcarbonate and

a)2 (7. . The vial was flushed
Wi t hheamg]mfﬁodmnltht(lhwmw@(adaw) Gltll(hﬁaquﬁpus]ph@selwas @atﬁlﬁ@d The

mﬁ%&aﬂ‘zﬁi’{?%ﬁ WaebRERISH-aief 0w P e corseptediy dsuo topadd a
Y, Q07 TR due AR Pl vid M) c%ﬁlﬁo%ggﬂﬁq&oy‘(ﬁm()b@éthyl
was capped and heated at 80 C for After th
t i megetathehaxews)t tb provive xorap@nddB (Toomed 3V0 as ooufi-wbite foam.
tenperature and partitioned between ethyl acetate/Et20
(1:1) and water. The organic phase was separ at ed,
dri qtagpers Na2SO4, and concentrated in vacuo to yield
a residue. The residue was purified by prep HPLC
1(5Phe[0ﬁ2|m]ne>ToA>0i °& sblutien cfabompoun( 3B (32.4.66@, 0. hmjol)50THAEY% BL)
over n3mn hold @40.nL/ m n; Sal vent )
= 1(7‘5?09319];]6@(11 rp}%ﬂd%)GB%mr@A migg) e PRtion. opggeEplction
10% P28t th¥echEifdh- mJtlﬂFe was st @Chi MDA PRI, R80% saturated
proo?uct wer e neutralized via passage (gravity) through
a bpo@nbomadrun altlbmdec[g el Ra$ :g,daled drelbbg reRiltitg@iSture was stirred

MP-Resin, Q.3 |, e, car
V(legoromly(%or 1?. t the conc usion of '}hls pegod cthyl acetate (2 mL) was added,

20  and the organic layer was separated, dried over Na,SOy, and then concentrated in
vacuo to yield a residue. The residue was purified via preparative HPLC
(Phenomenex Axia Luna column (30 x 100 mm); 0-100% B over 15 min, then 3 min
B hold @ 40 mL/min; Solvent A = 10% MeCN, 90% H,0 with 0.1% TFA; Solvent B
=90% MeCN, 10% H,0 with 0.1% TFA), and the desired fractions were collected,

25  washed with saturated aqueous NaHCOs and then concentrated to afford Example 4
(9.5 mg, 29%) as a pale-yellow foam. LC/MS (m/z) =328 (M+H)+. HPLC Purity
>95%.

EXAMPLE 5
30  Methyl 2-(3-(1-(4-chlorophenyl)cyclobutyl)-[1,2,4]|triazolo[4,3-a]pyridine-8-yl)-2-
-83.



per |8nL tube) and then concentrated to provide
Exanple 5 (16 ng, 30% as a white foam LCOM (nmlz) =
wW@oOMFFY +. HPLC Purity >95% 20 EXAMPLE 6  PCT/US2008/076984
2-(3-(1-(4- Chlorophenyl)cyclopropyl) [1,2, 3]
triazolo[ 1, 5-a] pyridin-7-yl) propan20| ci NON VNN
HO O -84 WD 2009/ 045753 PEHYIpLeRInast 976984 Conpound
6A.
(6-Bromopyridin-2-yl)(1-(4-chlorop Q I )cycl opr opyl ) -
met hanone CI O Br VN 100212] ,fo a\dry 250 m ., round
and 2.5 M 5
ask was cooled to

bottom fl ask was addedol ofyT
n-BuLi (8.4 nm., 21.1
-78 Cand to it was added a| | unj on of

2, 6-di bromopyridine (5 g, 2171 nmol) in 40 nL of THF,

dr ogue23 €] ViTa a caehgitbp ARtrdwiRA ekl widndeyd sirbheggn(4-
at rmsghere Upon congl etion of addition, the mxture
was °8 rqph@wl)miobatﬁl)é aitttrigal4 315 PHii¢inexS0 meg0.&4 mmg)t he

S Aokl B i SE0lar & Kb hnih g (5 v R0 AR anc

25. 3didBa 1y ﬂlg,QMﬁﬂ rimd]. nrhel}maw Esetaﬁhéd%th’ﬁrg@nuirﬁl RSP (tBu);
then allowed to warmto room tenperature and to it

was (2tided (B, HEB(@mols (#@eﬂm%%mﬁw)pr@mbtemyﬁ@ybte@etﬂwl@l&ﬂne

rsnt r&%lﬂ V&ﬂﬁnheat £ CLIE%I%Z ]';):W?r%?ddl 8 gﬁeh\ilal-}&ﬁ%cag)g?cﬁa(rﬁailﬁated

was af it?d@ TR, b@ﬁér@hlpb{m@%jé &éc‘ﬁﬂn &ﬁxtﬁr@wwdleﬁtto Rofr The

organic |l ayer was separated and the aqueous |ayer was
1@t rteteeduraatdpaEitional {eBveen S0ylkctatk)F,OThA ) amlviteredhe organic

organi c | ayers e dri S and caoncentr at. in.
R S P bmip gl s R b B s PR Sy e
oi | ,ThwhisRiDe mﬁﬁéa by ﬁ‘éip AYLE (BRRom&GRE ARBY QRS @Eﬂ’tﬁﬁ/n @U €100

330 g of silica gel (eluted with Hexanes: Et OAc
t o ginye 50- &@fmﬁmmdlﬁamn(the@ win 370kl yd) 0 o]/ nas; Ssvlmhn A € 10%

o ol 2 i et o g . e

I%H) fraétichd c&ﬁ{amlﬂgpl‘%duct were neutralized via passage (gravity) through a

bicarbonate cartridge (PolymerLabs, PL-HCO; MP-Resin, 0.36 mmol, one cartridge
per 18mL tube) and then concentrated to provide Example 5 (16 mg, 30%) as a white
foam. LC/MS (m/z) = 384 (M+H)+. HPLC Purity >95%.

20 EXAMPLE 6
2-(3-(1-(4-Chlorophenyl)cyclopropyl)-[1,2,3]triazolo[1,5-a]pyridin-7-yl)

propan-2-ol
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20 Hz, 2H), 1.79-1.76 (m 2H), 1.30-1.28 (m 2H).
LCMS (mMz) = 338 (M+ H+. Conpound 6B.

w@ H)oomls763 6- Br omopyri di n-2-yl ) (1- (4- PCT/US2008/076984
chl orophenyl ) cycl opropyl ) net hyl ene) 4 met hyl benzenesul

f onohydr azi d soZ Br. NN ~ -85 WO

2004/ ouBd 6 gcﬁﬂrlés*zmsrlé%&lxl -(f-gblonophenyd)cxclonyopyl)-
rouqeﬂgg& pm flask was added conpound 6A (0.12 g, 0.36
mml), p-tol uenesul fonhydrazide (0.07 g, 0.36 nmol)
and 0.7 nL of nethanol. The ([ea
stirred at 65 C for 6 h cool ed
and the solid was i solPated'<by e
af ford conmpound 6B (0.13 q/ nyleld) as 5 a white
pomder 1H NMR 6 13. 34 , 7.90 (d, J= 8 Hz,

éﬂ(ézlﬁl E) %QJ.P( %@é) n%]ﬂo’ugd g(gt%ézf?as &;4 Jﬁgedl?r{m 6f '?q‘F gﬂi 25M
ZH) 1-Bili 484 (S, QBH)anII) 36c {ldd wad €ooﬂad td - 7|8|Z’C aﬁdH)o, it \izas?llﬂded a

(dd, J=2, 7, 2H). LC M5 (n z) 506 '_9
Corrﬁ@lll}ﬁ‘é{l g@,6-dibromopyridine (5 g, 21.1 mmol) in 40 mL of TH dropw1se via

Zl E{ g&igox?’fu]ﬁ&el (u%a%'ﬁh% %fﬁ&%@%y@b@o{o@@’ 125? E%a@@;?& é az
sol uhik@r s seerotdhchd@Bold | SHidat - °8. Mokho reédllm]g:ﬂafk‘-gr&ﬁ
di chl or onet hane was added i odobenzene di acetate (0.65

g, 2oltiemat)s °é3twa<@ddﬂd]lEMtChl@pwhaWUm@lopmenac@h@mirldﬁrﬂ 5¢,253
tur vvas stir at roomtenperature for 4

e+ s 21 il Bt R e PREC Pkl Yorrt BuCeB, o

L Qfmpeehhangd o \I‘t@'@as @&’&6 dnand (3NemLr %%ﬂablﬁ‘ ﬂldstﬂé ﬂe&’ctﬂé@s

i solated by vacuumfiltration to yield compound 6C

( 125nintyte v2if Wsatgd terefux &g [@minfiolomreid by siyohg o rodnHteipRatuge for

o b e Bl s acs o ey o TN R Bep 4G g
7 %r%ﬂgmayeﬂwfs%eéﬂﬂed ahd tl%qaq{%eou%la!{'@"wag @tracﬂe%ﬂ@E(@g@@ X350
350 (M + H)+. Co

ound
13- ( ml()4 Todréamrboeid @rgphl): dayeils mreametl IMESQ2 ai] doncaapratbd{npsio to

al Py 1el(ij é l’7]g 0?crugerrga(1)té all gst aen ocr:allnge oil, which was purified by flash

nCIm xt ure was
oom t enper at ur e,
filtration to

chromatography over 330 g of silica gel (eluted with Hexanes:EtOAc 95:5) to give

compound 6A (3.3 g, 47% yield) as a white solid. "H NMR: 8 7.62 (d, /=8 Hz, 1H),

7.47(t,J=8 Hz, I1H),7.37 (d, J=8 Hz, IH), 7.24 (d, /=8 Hz, 2H), 7.13 (d, /=8
20 Hz, 2H), 1.79-1.76 (m, 2H), 1.30-1.28 (m, 2H). LC/MS (m/z) = 338 (M + H)".

Compound 6B. (E)-N’-((6-Bromopyridin-2-yl)(1-(4-
chlorophenyl)cyclopropyl)methylene)-4-methylbenzenesulfonohydrazide
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VN H3CO -86 WD 2009/ 045753 PCT/ US2008/ 076984 100215]

To a 50 nL pressure vessel was added conmpound 6C (50
wore09043rd83 mol ), 1, 3- bi s(di phenyl phosphi no) pr BEENE2008/076984

(11.8 ng, 0.03 mmol), palladi um(l1) acetate (6.4 ng,

L, TS Doty Pigun Chedopitovas e G Inds et bio
o fng‘ﬁ ol P%lﬁeneﬁ%nﬁﬂ?ﬂﬂ@f@@ﬁé’ @'3%%(%?&111%@ Fml o wn&ﬁan%l The

eaction mxture was stirred at 50 C

undeéacﬁéﬁ1 IRSturofasG@re e S °Oifortaur, eooldisto exval texﬂpéroitulrepahmme
terrperature diluted with net hanol filtered thro 1
pad Sod ol isolaeddiyoy e idliptiontte afford compauad 6&&1%@&1 éo/eeld) as

7t AS g PR TG Rullbu 28 0! WD, 1y T 260

wat er4n-7, anfequw%n (MISHANH) GG N+ @H@@H) ns. 909@Up= Y OH),

yield a resi du The residue was 10 di ssol ved

ac et2o4r3|($ BH).d, 36f(ﬁ<|1 verked FandpLie? fdded=By/, IQHQ/eIP@MSdWé@e 506

HPL n Luna 5u C18 colum, 30 mn gradient from

20% O B. A= H2O CH3CNV TFA 90:10:0.1. B =

CH3CN H20/ TFA 90:10:0.1), with a flow rate of 20

nm./mn. The desired fractions were concentrated in

Wac dmpoupd 6C d 7Eaapedrd-(&chlogphenyhgyclagopyl)-Hi 2B triagolg[1,5-

brlgT r%lellovvsolid. 1H NVR (et hanol -d3): b 7.75 (d,
Yy , 7.54 (d, J=9 15 Hz, 1H), 7.25-7.18 (m

5H), 3. 96 (s 3H), 1.51 (dd, J= 2, 7cHz, 2H), 1.39

(dd, J=3, 7 Hz, 2H). LM (m

Exanpl e 6 100216] To a sol yginon

g, 0.09 mmol) in 2 nL gf TQE

met hyl magnesi um chl ori 0.28 mmol ) dr opw se

over a period of 2 mn, r nitrogen atnosphere.

The reaction mxture was s |rred at room tenperature

for (do2h4 d] Aﬁto%rsoﬁlhérﬁoftcbﬁiﬁounﬁ 6B (0.68.€ 111 00mB)) Xt LIBL YRS

quenche sat urat ed aqueous sodi um

chl oinqhunéometﬂw@e Wﬂ@%ﬁdﬁd:loﬂ@tyezen@\é@ce@éqiﬁﬁétgew mared) af Fpem

queQus acte
Aoy e g EhAAEFE i KBl Bt e Gy fer

CONGRENtima RS olvantAE Wandved G Wiluol B e Cofuiehaddl AR Bdded Bndethe
off-white solid. The solid was di ssolved in net hanol ,

£i | tresulsiolg sotid was isofated by ygeunenfBiration thyield cermpagnd PO mg, 27%

- i benp  gbrn s ek A0 o gl 294 By Pos

rat e @f, $0 HesiA agh 1 | DS 7 MR 1.4 -
conc%ﬁtr%téﬁnmg\}éggg&toq ﬂgi) ﬁ@%dg 7 17.2 ) ,Mg%’%

)i el3dy Has2Ha. WMSe(Ws{z()I:BdO(M(}H)I-l NI\/R 6 7. 24 7.19 (m
4H), 7.02-6.98 (m 2H), 6.80 (dd, J= 2, 7 Hz, 1H),
1.75 (s,

Compound 6D. Methyl 3-(1-(4-chlorophenyl)cyclopropyl)-[1,2,3]triazolo[1,5-

a|pyridine-7-carboxylate
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6H), 1.60 (dd, J= 3, 7 Hz, 2H), 1.36 (dd, J= 2, 7 Hz,
2H). The carbi nol hydroxyl proton is not observed in

W b@9ak7BVR. LG/ M5 (m z) = 328/ 330 (M + H)+. -BJI/V&2008/076984
2009/ 045753 PCT/ US2008/ 076984 EXAMPLES 7 TO 16

100217] Exanples 7 to 16 in Table 3 were synthesized
accd ity tlgatd é“lplPré%%rédPsé%] wag addef F%EP“E@)@%&O 8¢ Oblﬂ mmol),

ot hgr:_si/ni 0 RN i; ‘
o R MR R e i Bl i
St r weg, 0102 mn( VEHRIf Giehiandl tayd trigEBaminek 66 1) 0.73 @moB0The

O oo o s bu9bleT TR CLBPRS e S5 han g3 58 P

N 123 he 1R toM NN shiftedHt 583€ 6792 h Nadl! 25 PSI of CO. The
mixture was cooled to room temperature, diluted with methanol, filtered through a
pad of Celite and concentrated in vacuo. The residue was partitioned between 20 mL
of EtOAc and 10 mL of brine. The organic layer was washed with (2 x § mL) water,
dried over MgSO, and concentrated in vacuo to yield a residue. The residue was

10 dissolved in acetonitrile, filtered and purified by reverse phase HPLC (Phen Luna Su
C18 column, 30 min gradient from 20%-100% B. A = H,O/CH:CN/TFA 90:10:0.1.
B = CH3;CN/H,0/TFA 90:10:0.1), with a flow rate of 20 mL/min. The desired
fractions were concentrated in vacuo to yield compound 6D (32.2 mg, 68% yield) as a
bright yellow solid. 'H NMR (methanol-d3): § 7.75 (d, J=7 Hz, 1H), 7.54 (d, J =9

15 Hz, 1H), 7.25-7.18 (m, 5H), 3.96 (s, 3H), 1.51 (dd, J=2, 7 Hz, 2H), 1.39 (dd, /=3, 7
Hz, 2H). LC/MS (m/z) =328 (M + H)".

Example 6
[00216] To a solution of compound 6D (0.03 g, 0.09 mmol) in 2 mL of THF was
20  added methylmagnesium chloride (0.09 mL, 0.28 mmol) dropwise over a period of 2
min, under nitrogen atmosphere. The reaction mixture was stirred at room
temperature for 1 h. After this time, the reaction mixture was quenched with 4 mL of
saturated aqueous sodium chloride, the organic layer was separated, and the aqueous
layer was extracted (3 x 5 mL) EtOAc. The combined organic layers were dried over
25  MgSO0, and concentrated iz vacuo to give the crude alcohol as an off-white solid.
The solid was dissolved in methanol, filtered and purified by reverse phase HPLC
(Phen Luna Su C18 column, 30 min gradient from 20%-100% B. A = H,O/CH3CN
90:10. B = CH3CN/H,0 90:10) with a flow rate of 30 mL/min. The desired fractions
were concentrated in vacuo to yield Example 6 (17.2 mg, 57% yield) as a white solid.
30  'HNMR: 8 7.24-7.19 (m, 4H), 7.02-6.98 (m, 2H), 6.80 (dd, /=2, 7 Hz, 1H), 1.75 (s,
6H), 1.60 (dd, /=3, 7 Hz, 2H), 1.36 (dd, /=2, 7 Hz, 2H). The carbinol hydroxyl
proton is not observed in the 'H NMR. LC/MS (m/z) = 328/330 (M + H)".
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HO N -88 WD 2009/ 045753 PCT/ US2008/ 076984 Exanpl e
Structure LC S HPLC purity (ES+,

wWo-2H9/08788 HO N O i

M:H) (%9

15 C 369 >95 N-N H2N i

Cl 382 >95 F3C WN HO N EXAMPLE 17

2-(3-(4-(3-(4-Fl uorophenyl)-1, 2, 4- oxadi azol
lo [2.2.2] octan-1-yl)-

14 Cl 370
NPCDUR20086076984

-5-yl ) bicyc

[1,2,4]triazolo [4, 3-a]

pyridin-8-yl ) propan- 2- ofx Ny, 1k N-0 ;NN 5 F
Compound 17A. Met hyl £5 71816

4- ( 39((247]f | Eonmphehyd 16-ik T2hl4 3 oxedyathoized according to the procedures

yI )bj c
0 U¢%5 1F

o7l GBS SR BAR g

na ttoeoneI:: sk?lled 1II1\I th(e-::grzt N\Elth

% (%PM@%@Q&%M@ cycl o[ 2. 2. 2] oct ane- | -carboxylic

TABLE 3
Example Structure LC/MS HPLC purity
(ES+, M+H) (%)
7 Cl 300 >95
N-N
R
HO | N
Z
8 340 >95
9 356 >95
10 362 >95
N-N
;N
HO | N Cl
s
11 Cl 342 >95
N-N
T
HO | N
4
12 296 >95
N-N
T
HO | N
P4
13 Cl 330 >95
N’N)Q
;N
HO | N
%

- 88 -



acid (3.9 g, 18.2 nmmol) in 60 nL of dichloronethane
was added N, N - carbonyldiimdazole (4.4 g, 27.3 mol)
W@R00poeaTs3 enperat ure. The reaction m xture WaBCHUB00& 076984

at roomtenperature for 1 h, then
4_f|uo a a a¥a¥a Lm d M _do (E N n 29 A nmml )

was addE®RmAR | owed BYUttErring at ot t enpgditldt Ry
for 8 h. After this -89 WD 2009/ pdsS7#s8I+H) (%)
PCT/ US20084 076984 tine, the @i xtureypas goncenbpat ed
in vacuo, dildted in 40 m_ | uene and|stirred at
reflux| for 16| h. AN rWﬂhi“ ime, the reagtion m xture
was cooled to r&?nnf: %e;‘p ‘ diluted with 100 mL
of ethyl acetate ahd shed withH 30 nL of |brine. The
I led oer MJSO4 and
ulting crude materi al
ography over |330 g of

organic | ayer (was separ at ed,
concentrated iin vacuo. The
et hyl acetlate in

was purified by fl i\
silica gel (el de W
hexanes) to afffordoc (3.0 g, 9.1 mol,

50% as ajphite solid. LCV5 (emz) = R31 (WHH) +.595
Compound 17B.

4- (3-(@4-Fl uorophe )bfi‘ 2 oxadj azol - 5-yl|) bi cycl o[ 2. 2
. 2] octane- 10 1_Gg¥gf§h ils acid F N ~CO2H N O
[00219] To a suspens of conpound 17A (3.0 g, 9.1
nmmol ) Tn 7 nL of methanol was added 4M aqueous Li OH
(2.4 nm., 9.6 nmmol) at roomtenperature. Upon

conpl etion of addition, tEiABﬁ?ﬁ%an m xture was
[

stirred heated to 65 C where stirred for 3 h. At
t he congd-usi3an-Faforbpticaylpe)2idoskadiah@-5-@idyclo[2. 212 | 5 étbhi-2-yl)-
was cooled to roomtenperature and then concentrated
in vacuo. The r &skhfltiizrglofhiralmysidingsyliprepsiss-ol
partitioned between ethy| acetate and water. The pH
was adjusted to 1 by /addityo concentrat ed. HCL.
The organic |ayer 4 : Otjhe aqueous | ayer

Wi th

was extracted (3 x 15 Wl /lacetate. The

conbi ned organic | ayer ere driedN 2 Na2SO4 and
concentrated in vacuo to give conpoun (2.8 g, 8.9
mmol, 97% as a white solid. LCVMS (1 = 315 (MH)-.

Gonmpound 17C.
N - (3-Bronopyridin-2-yl)-4-(3-(4-fluorophenyl)-1, 2, 4-
oxadi azol -5-yl ) bicyclo [2.2.2] octane-1-carbohydrazide

F Qothpound 17A. Methyl 4-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-
yDbicyclo[2.2.2]octane-1-carboxylate

10 [00218] To a suspension of 4-(methoxycarbonyl)bicyclo[2.2.2]octane-1-carboxylic
acid (3.9 g, 18.2 mmol) in 60 mL of dichloromethane was added N,V -
carbonyldiimidazole (4.4 g, 27.3 mmol) at room temperature. The reaction mixture
was stirred at room temperature for 1 h, then 4-fluoro-N’-hydroxybenzimidamide (5.0

g, 32.4 mmol) was added, followed by stirring at room temperature for 8 h. After this

-89 -



Br HN-NH O' N 25 d~N -90 WD 2009/ 045753

PCT/ US2008/ 076984 [00220] To a solution of conpound
wazmonds78 g, 3.2 Mol ) in 25 nL of dry tetrahpdr/o82008076984

was added NW (0.65 ni, 5.9 nmol) at room tenperature.

Upon, conpletion of addition, sol uti on s cool ed
to 0Me ﬁ&“@WﬁV@SQHFﬁ@ﬁEéH1%??%g?@“deoﬁﬁdﬂ{QH%wggiﬁﬂmd

T0ly) @S (R YHRIAEARNRE the I'QEcn"ogﬁH)hﬁﬂe Qs BlotHs Rrohes
stlrre at m n t hen

3- brionwrasrhydilntad with 1oy mL of eteyl (acaarp endneashed, with #ig of brine.
3.95. mol) was added in og rt The reaction

i L TERBS a4 4 apaspiedoid o §%aﬂd congra Aty ago. The
;00

e i s B o D el B By A B of s e
IayeﬂuMmsmﬁHbaﬁaHmﬂachBﬂdmmmmmtN@EMﬁcan@mmdl7A(30g,91

concent.r d in va ul ~ude residue was

pur @m‘%@% a p yhye %@SCHE@%E(F’Z% a?’é:l@\g%ﬁ r 120 g of

silica gel (gradient elution with 0-40%ethyl acetate

in hexanes) to give conmpound 17C (0.73 g, 1.5 mmol,

47 %CongpoandvhTB.ed-6a(4i luorophdByl) {152, 4=p xad iak BISS- g I\kiey)cho] 2.2.2]octane-
npound 17D.

ép(4‘¥@b@95ﬁﬂﬂfl 2, 4]tr|azolo[4 3-a] pyridin-3- 15

yl ) bi cycl of 2. 2. 2]octan 1-yl)-3-(4-fluorophenyl)-1, 2, 4-

oxadi azole NN Br / ., N N' F [00221] To a
sol ution of conmpound (O 73 g, 1.5 mol) in 22 nL
of a 2.7:1 mxture of dqgluran and carbon

tetrachl oride, cooled to ON ddéd" DIEA (2.1 mi,
12.0 mmol ) followed by dropm?se addi ti on of

tri ph

oo NG BB RGeS Lo M b £33 gt D i o etponc
for whsadded 4mt aquwus clop@.Nil HP(LﬁSmor)d't Ramaépdrairet Upon
starting material had been consuned. The reaction

m x tcamBlctiepsofandifon the irasaen mixtuke Wstsarred heatgd (e Srvgsrsi it
152y %ﬂrr%ﬁ%{ SZ g P&[ t% Ehclusidh bfe‘rﬂm %gr?({dhh{g R ﬁ%x%‘%&zas COOI%'[O

concentra vacuo to e cru

cru d@oﬂﬁ&h@éﬂaﬁtke and sheb aKIQBnttapsdl i w@uﬁtﬂmfremﬁng aqmlous 1atidue was
the resulting solid was isol ated

fi | OREItiPRsq baivgen ¢y agpaney Witdrh qubﬂ)l@ Wﬁiaqdmwg |t0 t By §iditio of
COMRENAR D 0By 2 A Bbares QY (RS0 ool @4as

extracted (3 x 15 mL) with ethyl acetate. The combined organic layers were dried

20  over Na,SO4 and concentrated in vacuo to give compound 17B (2.8 g, 8.9 mmol,

97%) as a white solid. LCMS (m/z) = 315 (M-H)".

Compound 17C. N’-(3-Bromopyridin-2-yl)-4-(3-(4-fluorophenyl)-1,2,4-
oxadiazol-5-yl)bicyclo[2.2.2]octane-1-carbohydrazide

F
0 N
>—<S>—</|
Br  HN—NH o-N

N
25 \_/
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-91 WO 2009/ 045753 PCT/ US2008/ 076984 Conpound 17E.
Met hyl 3-(4-(3-(4-fluorophenyl)-1, 2, 4-oxadi azol - 5-

wQ@ kgobioersd o 2. 2. 2] octan-1-yl)-[1, 2, 4] tri azol o[ BCBUSA0PY/076984
i di ne-8-carboxylate O NNO N\O /N 1 NF [00222]

T | D (0.4
A N R g R PG

1, 3-
ol 1ag e BT B AP 0 3 i e Ubon
tri e:bﬂny]leaﬁcm afaddifon3 the sblntich wa couted .0 ‘Thed pthessiboschloridate
vess vacuat ed t hen char W th 25 PS| of
& 265385 o e afupdie 8 gioaviog. e B PSnR ieoae C
%e ateEicholian %ha oA Sind-S-nSdrAA IR (dhpBund A, flao g1 55
me, the reaction m xt cool e ro
t e npand] wasendd€dno engortidne Tihe esctionbhagtuieGvds stinpelrand OC & 30 min,

the reaction m xture luted with t hanol ,.
F1 T Ead B0 HHPOT &mpsrawé%{a Opt- 9lhcé\|ftﬁ&tew SiFg. B Fragon S 3
Vac\tﬁgeﬁcﬁecﬁ’\kfﬁ{ \gaté} The b%h’lﬁc lay&}6vak & aﬁ%@ d’f@ﬁ OQé}rMér , aRed
of eth acetate i ne.
The conggamtal ik ayeo. Wasrewdigigedide (‘@1(1}46 @58 punﬁeoi\by: flashat er,
ried over S04 f%d co cen rat n

he ChioPYEErBIOAGE %alevvacﬁio%téﬁﬁﬂhé{a“%te n
fl a4BAly) @d@t«@aﬁ@em mem 7§g 5 ol 878} b @8I Lows

gr adi ent utton wth 0-100% et hyl" acet at
hexdmézs)%%%)(l\{jﬂé)u de conpound 17E (0. 35 g, O. 79 nmol ,
93% as a white solid. LCV5 (mz) = 448 (M+H) +.
Exanpl e 17 20 [00223] To a solution of Conpound 17E
(10%6;43,011% £7D. n&t@i-@l.mnfb ﬁzwﬁrﬁflolo %tJ] Yflngf uran was
ropw se a 3M THE sol Ution o yl magnesi um
1éhl ql)bBtEle[aé!?Z]¢£,tanll-314-3|=mﬁ1u))rmlem)¢bh2 ﬂ@wphamiwr e. Upon
conpletion of addition, the reaction m xture was

stirred at roomtenpergruxe fer 2 h, and then an
additional 6 eq o#fr Nl ‘ﬁ ﬁm:hl ori de was
added. After 30 min, [fhereaet¥on\mxture was 25

anal yzed by HPLC, whi showed t hé he ket one had
been consunmed. The reaction rrixture t hen quenched
with 10 nL of saturated aqueous sodi wpghl oride, 10 niL
of saturated aqueous amoni um chl ori de anhd then et hyl

acetate was added until two clear phases energed. The
or gd00221] ayer suasosdpampbed IE0Cd07he, afmeol)sn 22apenf 923:1

mixture of tetrahydrofuran and carbon tetrachloride, cooled to 0 °C, was added DIEA

(2.1 mL, 12.0 mmol) followed by dropwise addition of triethylphosphine (0.67 mL,

20 4.5 mmol). The resulting bright yellow suspension was stirred at 0 °C for 1.5 h, at
which point HPLC indicated that the starting material had been consumed. The
reaction mixture was then quenched with water, and the organic layer was separated,
dried over MgSO, and was concentrated in vacuo to yield the crude material. The
crude material was taken up in 5 mL of methanol, and the resulting solid was isolated

25 by vacuum filtration and then washed with cold methanol to yield compound 17D
(0.48 g, 1.02 mmol, 68%) as a yellow solid. LCMS (m/z) = 470 (M+H)".
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-92 WO 2009/ 045753 PCT/ US2008/ 076984 extracted (3 x

10 nL) with ethyl acetate. The conbi ned organic | ayers
woee/0ti7sed over MgSO4 and concentrated in vacROI/US2008/076984

yield the crude material. The crude materi al was

fied by flash ch tQ 40 f I
el (OAETA b Pths| -Eogora A RSB Lo qx%m%@k%%e'sfat 0
I I t
2ot e ARl E¥ B, é%&f}"lm'ﬁéwg"’?ﬁe-%a&fﬂ By
EXAMPLE 18 5-(4-(8-Cycl opsropyl -[1,2,4] triazolo
[4, 3-a] pyridin-3-yl) i cytl 2]ooctan 1-yl)-3-
(4-fluorophenyl)-102, 4goxadi a 4 N N N10 F

added conpound
i c acid

17D (40 ng, 0.085 mmuol), cycl opropyl
(14.7 nmg, 0.17 mmol ), potassi um phosp (54.4 ny,
0.26 nmol ), palladium(l1l) acetate (O. , 3.16

prol ), tricyclohexylphosphine (1.8 ng, 6.41 nol), 739

L tquf']e p?’egsqr Qefsse %@Jdde&&%o !De(b '4%“(’).%S rengarﬁgaﬂ mL

addi't1on, the vi ushed w't n|trog
and olﬁﬁmﬂleldaltlgﬁ Hl@(ﬁ1pﬁbn5ﬁpsho@h1nb)prmaner(ﬂé)d of @t7 ﬂlﬁlob @iiadium(1I)
then cooled to room

pr e L€t 8@%@@@@33 trk@}héﬂml@a@réé é 60PI“I“9119 eEhergspure
5 mveégws%te%ﬁﬁ%fi gl theh @hA 8k dREHOIPY af 089t Qbm tﬁﬁe!ratuﬁe The

and concentr at I n vacuo. The resulting resi
dl s sacir@dmixhird @asnthendfeated tol (OO fwdiermy it S\Nasth 18\/ht Aftervthis 8me,
portions of water, dried over

con ]&IFIC&P%EI“’I“HG VaATesled 4o fomytgmperat g. af@atﬁbﬁpgesqr@gqldue

I@as &SRl GRk fedbiBe RLQNE Wal difited Filh h&hg ﬁngIecpﬂIfdufgI £Fad of
by reverse phase HPLC (Phen AXI'A Luna 75x30nm 5u

col Wiehte and Conaentragd édiaemnt tofyredda R6idd) 0t RSldAE was partitioned

ot OB U P B 2SS0 L L FRES i FaiepaER Poffhed
mer &2 b it LRl wARH RANGRAMEBSthd BndAEH! bR EERe

sodi um bi carbonate unti | 5 water renmmi ned
aqueous prodyer Thasudspredact vead pwiifidd byllagr difonatggraphy ovdnd0 g of

nmbi d d (@ d
BOmUR fol (SN Gl & 1B, EEaifle & Ee D50 g
o 046mFEmk, 4

Lfd fﬁh UATEAS £978 R B0RE | e LOVENm) 434

+

Example 17

20 [00223] To asolution of Compound 17E (100 mg, 0.22 mmol) in 4.5 mL of
tetrahydrofuran was added dropwise a 3M THF solution of methylmagnesium
chloride (447 uL, 1.34 mmol) at room temperature, Upon completion of addition, the
reaction mixture was stirred at room temperature for 2 h, and then an additional 6 eq
of methylmagnesium chloride was added. After 30 min, the reaction mixture was

25  analyzed by HPLC, which showed that the ketone had been consumed. The reaction
mixture was then quenched with 10 mL of saturated aqueous sodium chloride, 10 mL
of saturated aqueous ammonium chloride and then ethyl acetate was added until two

clear phases emerged. The organic layer was separated and the aqueous layer was
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EXAMPLE 19

2-(3-(1-(4-Chl orophenyl)cycl obutyl)-[1,2,4]triazol of 4,
w@2@ppya753li n- 8-yl ) propan-2- am ne, TFA Salt ClPCTMIB2028/676984
H2ZN N 5 Conpound 19A. 4- Met hoxybenzyl

[ 4( :?X‘éﬁcfﬁd?f’ %Fh%?xp@ ﬁ%&':fﬁ%/?%o}? %%dﬂ%?aﬁ[éf%@%@é uygs %Zex%ld? eq
\ Oo'b'eﬂildgé(_? and Hm'cflsn[a{%%?\%ﬁfa l(f'l‘ﬁh %H@Batgfl%l.?%% 14

(120 In dic ane
was Imhﬂmﬁwur[mpﬁbctl:@ flash chromatography over 40 g of silica gel (elution with 0-

1-chl oro- N N, nmet hyl pr -enI- mne
mmﬂ?géﬁﬂwhiyetateinh% L] Sistd Beamilp i Pif g 6P o o
ddi h Q r I 1 h and
Fhen T SkCECHRR, &3%9“‘?‘%’%%98%*% ‘{422%?

reS| due was dissolved in acetone (810 L) and then a

sol uti on of sodi um azide Egg .49 nmmol) in water

(810 L) was added dropw s 4%@) 1 mnute period.

15 Wanss FipyR (L, 240 26lo[4, PRIp Hﬂﬁa‘f &R DR LYAS-y1)-3-

was s H?@g}a&) Iﬂy[]l fterothlgl ' ﬁ?ﬁgc act]| on ¥

m xture was partiti @ribchrogtengsh, Zdlq-maﬂlpkolet her and

wat er and stirred V|gorously for 15 mnutes. At the

conclusion of this ﬂ\ t he—organi c pgase was ;

separated, dried : . faQaW and concentrate

in vacuo. The resulti resi sy di ssolved in

toluene (3.24 n) and _ _ ere it

stirred for 20 16h. After this tine, reaction

m xture was cooled to roomtenperaturs__Once at the
rescri bed tenperature, a solution of 4-methoxybenzyl

]§Icohol (81 L, 0.65 mmol) in toluene (300 L) was
adddﬁﬂZ@ndTbthmﬂsmwkmmgeﬁdhuﬁhdﬁﬂwamphmﬂﬂéﬂ(Mbngémmﬂx

wher e |t stirred for 18h t t concl usion o

per iMBOL. CYflonreny Boragie %ﬂdﬂ‘b?@gv&g% MPSHAHET Y 8 Spl?f“e (544

v SZ YR BRE nnlt®), pEBYLE 9adkBRI (09 mpes 1 PR, 18I cbhdylphdBine
(1.8 mg, 6.41 umol), 739 uL toluene and 37 pL of water. Upon completion of

15 addition, the vial was flushed with nitrogen, sealed and heated to 100 °C where it
stirred for 18 h and then cooled to room temperature. Once at the prescribed
temperature, the mixture was diluted with 5 mL of methanol, filtered through a pad of
Celite and concentrated in vacuo. The resulting residue was dissolved in 10 mL of
chloroform, washed with two 3 mL portions of water, dried over MgSOy4 and

20  concentrated in vacuo to yield a residue. This residue was dissolved in acetonitrile,
filtered and purified by reverse phase HPLC (Phen AXIA Luna 75x30mm 5u column,
10 min gradient from 20-100% B. A =H,0/CH;CN/TFA 90:10:0.1. B=
CH;CN/H,O/TFA 90:10:0.1, with a flow rate of 30 mL/min). The desired fractions
were collected and concentrated in vacuo with excess sodium bicarbonate until the

25  water remained. The aqueous layer was extracted with chloroform, and the combined
organic layers were dried over MgSQO, and concentrated in vacuo to give Example 18

(20.0 mg, 0.046 mmol, 53%) as a white solid. LCMS (m/z) = 430 (M+H)".
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WO 2009/ 045753 PCT/ US2008/ 076984 chr omat ogr aphy
(Si 02, 0-100% ethyl acetate / hexanes) to afford

W@ o0poerTad 19A (115 ng, 71% as a white foam LEIVIBS2008/076984
(mz) =505 (MtH) +. Exanple 19 5 [00226] To a
solution of conmpound 19A (100 ?Jgt 198 mmol ) in
di chl or onet hane (990 L) Sfrl fluoroacetic acid
(99 ' f t I
e SRR Sy D 0 g SRR P qmn-
poured in to excess 50%asdbe)T&AKAItaqueous sodi um
bi carbonate. The resulting m xture vag stirred until
all the acid was neutralized. The ani ¢ phase was
separated, dried over 10 sodi um st te, and
concentrated in vacuo. Tg r resi due was
purified via prepar atHl - enonenex Axia Luna
colum (30 x 75 nm; 0- 100 o Bjo
B hold (a, 40 nL/mn; Solvewt A = 10%I\/ECN 90% H20
gith 0.1% TFA; Solvent B = 90% MeCN, 10% H2O with

1% TFA.) to provide Exanple 19 (78.2 ng, 82% as a

whi t@nfgeand lgEM-ﬁ/BdtK@xyban&lME(S(([d(zz-lhlﬁroffaﬁ&nyﬁ)M*dlﬁbhtylHPLC
15 Purity >95% EXAVPLE
8- (41, @,ﬂilmrétltr[éé@ﬂpmiw §-ﬁ})9m¢\ﬂ‘2 =jqaybamatq - (4- chl or ophen
yl)cycl obutyl)- [1,2,4]triazolo[4, 3-a]pyrigyne CI HN
NP NN NON/ 20 N Compound 20A.
2-(3-(1-(4-Cnl orophenyl)cycg)obutyIN) N1
3- aj

pyrl di n-8-yl)-N-(2- ‘@ oebﬁ%h%

HNON NC -, N C}

ytriazol o[ 4,

or opanam de Cl

[00225] To a solution of Example 14 (120 mg, 0.32 mmol) in dichloromethane

10 (3.2 mL) was added dropwise 1-chloro-N,N,2-trimethylprop-1-en-1-amine (52 uL,
0.39 mmol) during a 1 minute period. Upon completion of addition the reaction
mixture was stirred for 1 h and then it was concentrated in vacuo. The resulting
residue was dissolved in acetone (810 uL) and then a solution of sodium azide (32
mg, 0.49 mmol) in water (810 puL) was added dropwise during a 1 minute period.

15 Upon completion of addition, the reaction mixture was stirred for 1h. After this time,
the reaction mixture was partitioned between diethyl ether and water and stirred
vigorously for 15 minutes. At the conclusion of this period, the organic phase was
separated, dried over sodium sulfate, and concentrated in vacuo. The resulting
residue was dissolved in toluene (3.24 mL) and heated to reflux where it stirred for

20  16h. After this time, the reaction mixture was cooled to room temperature. Once at
the prescribed temperature, a solution of 4-methoxybenzyl alcohol (81 uL, 0.65
mmol) in toluene (300 uL) was added, and the resulting solution was heated to reflux
where it stirred for 18h. At the conclusion of this period, the reaction mixture was

concentrated iz vacuo and the resulting residue was purified via flash
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WD 2009/ 045753 PCT/ US2008/ 076984 [00227] To a

sol ution of Exanple 14 (102 ng, 0.276 nmmol) in

waelr@bher7esret hane (2.8 nmL) was added dropw se PCT/US2008/076984

1-chloro-N, N, 2-trinethyl prop-1-en-1-amne (44 L,

0.331 mmol) during a 1 mnute period. Up conpl eti on

of £AWMEIOBRPIY (e 2 &AL oY1 S (PR OSIDTaEDPH 188

m n 0 [ f L i@, the
r eag% ll%gﬂﬁg’?tl Q %u‘?@{év\qg%ﬁ cL %‘gﬁzg go%&\gn@dt hen
3-am nopropanenitrile (122 L, 1.65 mmol) was added
dropwi se during a 1 mnute period. The resulting

mi xtEFPEPKAS stirred for 30 minutes and then the

ool ba L5 ERYS hea i 1 figred for

6 Hbda)%gl] Fﬁgn é%de Mo %uga-agsi Oiﬁc ’g'e?@@a%l}rlm and

pur ididhgorivdtizant (%9 NLE REutdtgiflagbaceiSicQ99®uL )3 Woh 2&fpletion
nmet hanol / 75% et hyl acetate] / hexanes, then

r e- phrdditicadhegigacipip mixgyrg tentired fogi3p miptesgndsher pajefully poured

e aBfesy TEELRThel BB A iRRRUAL, ZHOm Py

Conpatetbun®i0BI the acid was neutralized. The organic phase was separated, dried over
3-(5-(2-(3- gl- (4- Chl or ophenyl) %cl obutyl)-[1,2,4]triaz
19 opadigm sylfate, and concentrated in vacuo. The resulting residue was pufified via

ridin- 8-yl -2 - r i
Py & ftpRrafo PRy AR Afit Ky o[ ERGLA Y bR RRPERLLE 15
sol uiih ahend miadTipdd @ 20BN3 Golvgnt 20= 0004 MatN, P0%oi,O with 0.1%
di chl or gnet hane /(700 pL) was added ridi ne,c%siS L,
0. 2FF ArSeivgnt Bard s MBS B 6 HeO pahOd il b eroidsagiple 19
0.1 [ o [ Jix t h
et N Rl S8 hRSH P Wef L/ Risis, naal Bl P, npLe
ISeautign-99¥sxt ure was cool ed to room tenperature and 20

azidotrinethylsilane (14 L, 0.107 nmol) was added.
Upon conpl etion of addition, the resulting m xture

was stirred for 16h. At th ??lﬁ]t ion of this period,
nore azidotrinethylsil aneR(A 2‘18 107 mol ) was
added ag@241bTeraml-59h)pripah2rd)-vals(4-cilarppledylgrelobatyl)-
addi tional 2h. At the caonclusion of this period, the

reaction mxture was [LE-GHEHREIIASBIRYTENG ca gel col um
and purified via flash chromatography (Si 02 0-60% 25

ethyl acetate / hexanes) to provide cqg d 20B (20
ng, 62% as a colorless viscous oil. (mz) =
447 (MrH) +. -96 N—N
H \
/N l
N
N
W I |
N—N =

20

Compound 20A. 2-(3-(1-(4-Chlorophenyl)cyclobutyl)-[1,2,4]triazolo[4,3-
a]pyridin-8-yl)-N-(2-cyanoethyl)-2-methylpropanamide

cl
H NN
N -
NN\~ N
o Z



WO 2009/ 045753 PCT/ US2008/ 076984 Exanpl e 20 [00229]
To a solution of conmpound 20B (16 ng, 0.36 mol) in
wapEoh43vesOH (180 pL / 180 L) was added aqueouBCHUS1008/076984
hydroxide (72 L, 0.072 nml, 1.0M. The resulting
stirred vigorousl for 16h. After this tine

{n E)étl@ﬂﬁalf fIR@ splutient G Frxample; 1 12:me, 9276 mympdip dichlgromelhanc

Wi t e

ot 1AS IR Ae R4 By RS oh RN T 21 R R amine (44 L
wer @.331 ineeblodueing 8 0 diinm siofl.atpon coaiplbticOaRuAuitios tiededction
vacuo. The resulting residue was purified via flash

chr é’i*iﬁ‘iu@g’i‘aé @Wyed(fgi Womingtes o%t{lezmlpﬁe%@ﬁlaﬁ pyrioggilyg Eopgiipn

%g (?/;n%xtu ¢ was cgg)ifgp t§ ?l)OC c?gd E%# ﬁémfn n,)profgnnglérgz @1%&.&011 8@1118101) was

EXAMlﬁ’c;leﬁs EVI% -duding At BirfaRASNYTHeG%&]tiaR mixture was stirred for 30
ropy -((2-
('t rinhrutenANg the;x nlye@pwm;b)%mah 63030VRe opfgrmiptuge was tirred, faq 16 h and

tri I ridine Br

aﬁée%n dgcf%%o gl F%a geg(fohll,n(l)np%/n Ipahy ed§/za P3598hr8matogra%1ry (882, 0-
HO NO‘%QQ@@ @ethh@ola 757 lethiyi &Btaféf / H’Eﬁiﬂéy lthen re-purified on SiO, eluting
2-chl oroni cotinate (10.0Og, mml) in THE (233 nl)
Mas vatde0% ol agctasty hﬁﬁanﬁ@ttwﬂf%gmmumﬂ%(% g &0%0 )58 23

r m n period, which

pr o&élgg £%1>S<8ﬁher mto Zg 625%\6%%?00npl etion of
addi ti on, the reaction m xture was stirred for 30
m nutes. After this time, the reaction m xture was

c ar é?qmnoyné &@hchéﬁj(szﬂh(%ﬁwgmh@nﬂi%dola&mlébh%ﬁltrlazolo[4 3-
‘f”&‘l E ﬁl dn& '? ﬁﬂogfneegltpﬁt ween

dlet ess aqueous
annonlun1chlor|de. The resultlng m xture was Skirred

vigorously 25 for 30 m nutes. The organi Zyer was
separated, dried over sodium sulfate, @

concentrated in vacuo. The I‘eSLN.LIN’lg oi purified
via flash chrqgét ogyaphy 2Q09/ 04525
PCT/ US2008/ 076984 N
N
) I |
N—N

15
[00228] To a solution of compound 20A (30 mg, 0.071 mmol) in dichloromethane

(700 uL) was added pyridine (35 pL, 0.427 mmol), and phosphorous pentachloride
(22 mg, 0.107 mmol). The resulting mixture was heated to reflux where it stirred for
2h. After this time, the reaction mixture was cooled to room temperature and

20  azidotrimethylsilane (14 uL, 0.107 mmol) was added. Upon completion of addition,
the resulting mixture was stirred for 16h. At the conclusion of this period, more
azidotrimethylsilane (14 uL, 0.107 mmol) was added and the reaction mixture was
stirred for an additional 2h. At the conclusion of this period, the reaction mixture was
loaded onto a silica gel column and purified via flash chromatography (Si0,, 0-60%

25  ethyl acetate / hexanes) to provide compound 20B (20 mg, 62%) as a colorless
viscous oil. LC/MS (m/z) =447 (M+H)".
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(Si 02, 0-100% ethyl acetate / hexanes) to afford
conpound 21A (8.36 g, 849% as a colorless viscous
W@2009/043Z5V5 (m z) = 172 (MrH) +. Conpound 21B. PCT/US2008/076984
2-Chloro-3-(2-((2-(trinethyl silyl)ethoxy)nethoxy)propa
n 2- 5 yllﬁﬁyri dine @ SiO*O N 100231] To a solution
21A (4.0 g, 23.3 mmol ), Hunig's base (16.3

51, é@&mz”n%]l ;Wa la)”lgﬁaﬂ?ftgrg%ﬁgﬁﬁggﬁe@m%%m ﬂ%g Rt (180

(2- (Ehl180 pvew dxaxdyigdeiyyoy sodiumetiyiydxsdel (L, 0872 mihibl rtL()M) The
46.6 mmpl ). The resulti nlg m xture was heated to refl ux
Ly

wherresulting gexture sdrradorigop@rly foradhy Aler dgniéme gheanl offthg mpcgion
er | t l' ca

% n‘ﬁg‘m{e W agﬁg&{ ﬂo%ﬂ\mtﬁé l\\lf;l gue;ﬁ?ssHé%Pa%ﬁ?%ﬁfaﬁF%&uglgﬁ yaé

( SI &Ztrac&d%ﬂ'beﬁiyhydeta&c dhat@nbinddexanasyere dgedpiensodiem sulfate,

conpound 21B (5. 34 76% .as a_colorless oil. LC/ M

( m 2yd congglzrateé K4y 40- Thgre@ﬁ%gﬂ@lempunﬁed via tlash

2 gl L L TR St ek

s oI Htindh Eedmple 2P olndg, 218) {k whig,solld LE/MBah)) + 894 (M+H)'.
pyrldlne (13.5 nL) 20 was added hydrazine (4.37 nmi,

9 mmol ). The resulting m xture was heated to 100C
where it stirred for 5da§At1\ﬁ§I§ pthis tine, the
reaction mxture was concentra ed i n vacuo. The
resulting oil vvaS(lp(urBri)meﬂhenlyE)cﬁclopsdpyl:)l:ﬁ@r(az{-ogr aphy
(Si 02, 0-100% et hyl ace hex e192 pro
conpodrfdmgti}@sweﬁwxg)me@lw)pa@aa -1- ﬂ&[ -,§léq1alew[4@$ Plpyrldme
LG M5 (mz) = 298 (MtH) 25 Exanple 21 100g33] To a 0 C
sol ution of 1-(4-bronmophenyl)cyclopro car boxylic
acid (810 ng, 3.36 mmol) andN- nethyl hol i ne (407

L, 3.70 mol) |nTEz(135 8 M3y 2 045753
PCT/ US2008/ 076984 ~ M\m{\ i se i sobutyl
chloroformate (464 L, 3.53 nmol) MHuring a 2 minute

peri ods. Upon conpl etion of addltl on, the m xture was
Btirred for 2h and then

Compound 21A. 2-(2-Chloroepyridin-3-yl)propan-2-ol
Cl
HO | SN
Z
[00230] To a solution of methyl 2-chloronicotinate (10.0g, 58.3 mmol) in THF
(233 mL) was added a solution of methylmagnesium chloride (58.3 mL, 175 mmol,
20 3.0M) during a 3 min period, which produced an exotherm to 50°C. Upon
completion of addition, the reaction mixture was stirred for 30 minutes. After this
time, the reaction mixture was carefully quenched with 50% saturated aqueous
ammonium chloride, and then partitioned between diethyl ether and excess 50%
saturated aqueous ammonium chloride. The resulting mixture was stirred vigorously
25  for 30 minutes. The organic layer was separated, dried over sodium sulfate, and

concentrated in vacuo. The resulting oil was purified via flash chromatography
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a solution of conpound 21C (1.00 g, 3.36mmmol) in THE

(20 nL) was added during a 4 mn period. Upon
weewplet7sdn of addition, the reaction m xture RBUS2008/076984

stirred for Ih. 5 After this tinme, the reaction

' Iti db hyl
et 450 O A oS BB AT IRE THf (16 toie) s &
SodiHmSULLaLE I AN\ BIRERALIPALGdy n  vacuo. The

resulting residue was ol v THE (20 nlL) and
carbontetrachloride (13.5 nL) and then cooled to OC
Once_at the_prescribed tenperature, Huni

(4 Tigmpoung a1h Fbloroped (AN irumetyShethe By R Propan-2-
gr Zg,w?@gdl tion of 10 triethyl phosphine (1.24 ni,

The resulting m xture was stirred for 30
m nutes and then an addjtional tyietdhyl phosphi ne (600
L) was added. Upon com® | OAN (tion, the
reaction nixture was stirred fof afj aflditional 30
m nutes. At the conclusion of thi eriod, the

reacti 1.xt ure.was. car ef ul e ed wi . wat

na 00280 pabereRitey Babdedal LY e ol v hatepo
The (T 93intm ) asFPreiaty bR GRS BURE (18D £ AMLNH iSodi um
sul fate, and concentrated in vacuo. The resulting oil

was diphiairdrnasithne {44.6f hiashes etded i ahpremioxy BiHe DiringtyGdigse (8.2
B P38, RO A ROl

502 AtlMiclhctusictQr EXAMRLE ti€Zreaction mixture was loaded onto a silica gel
2-(3-(1-(4-(1HTetrazol -5-yl) phenyl)cyclobutyl)-[1,2, 4
] trcblmoland putifRd ajpipshi direma@ography p¥i0p Am026 ashyl aggtatdN hekanes)

~NNH N- N HO N4 09/ 045753 . , ,

PCT/ R P B S 2D ACTAGH. LOIMS (miz) =307

4- (IveBn(2- ((2- (trimethyl silyl)ethoxy)nethoxy) propan-2
Ml )-[1,2,4]triazol o[ 4,3-a] pyridin-3-yl)cycl opropyl ) ben

o oS rEgoHy ai e b e BB PR R propan-

2-yl)pyridine
| NHNH,
.
LS o N 0 | N
F

[00232] To a solution of compound 21B (4.2 g, 13.9 mmol) in pyridine (13.5 mL)
20  was added hydrazine (4.37 mL, 139 mmol). The resulting mixture was heated to
100°C where it stirred for 5 days. After this time, the reaction mixture was
concentrated in vacuo. The resulting oil was purified via flash chromatography
(Si0,, 0-100% cthyl acetate / hexanes) to provide compound 21C (3.35 g, 81%) as a
pale-yellow oil. LC/MS (m/z) =298 (M+H)'.
25
Example 21
[00233] To a0 °C solution of 1-(4-bromophenyl)cyclopropanecarboxylic acid
(810 mg, 3.36 mmol) and N-methylmorpholine (407 uL, 3.70 mmol) in THF (13.5

-08 -



5 procedure for conpound 1D set forth above. LC/ M5
(mz) = 482 (MrH) +. Conpound 22B.
wor(2ogyanoet hyl ) - 4- (1- (8- (2-((2-
(trinmethylsilyl )ethoxy)nethoxy)propan 2-yl)-[1,2,4]tri
azolo [4,3-a] pyridin-3 Igcyclo ro )benzan1de CN O
N HlL)N’aNaCS1eddTOPW iobury chippPagate @3 2l idging a 2

S{ gg@g ggr 08{” I? Elgtlcg'%(ﬁ ah(ﬂ {ﬂﬁ%&ﬁé&{lldgs %&f%?h B hen
(it a)solﬁn&%f Cbmd’d)ﬂdt 21CCnopg Bm@mﬂﬁf} in THF (20 mL) was added durlng a

3-(5-(4-(1-(8-(2-((2-(Trinmethyl silyl)ethoxy)net hoxy
opaﬁ‘ min pgriod. Upon completion of addition, the reaction mixture was st1rred or lh

)rl?-lyl) A[f%r_@ngs‘lt ntler 'th%%&lc@([n%rétu?éo@éés aﬂfltlptrle?dlb\é v%\e]@[ %Q%E%H%kﬁdp\pﬁer.

N-N '[[h@ 0236t pAme daswepathtedriafl oveosydaung 122 Bin( 8&hcomrated in
0.158 mml ), triphenyl phosphi ne ]({ 0.mg, 0.190 m’mllz -
and Vﬁ%od 8%1@ et rsdieais dssevad in BH 69 mgny cprhongetrachloride

sol d then]c?%e%}/ﬁéo ORL st g}?g)gesg o P%ﬁ)%l%ﬁ(req ?ﬁlﬁl%% base

dic oro ane was a

di et(hyb az.02h TAMBDXk addRd,(fSbwked b thk Wb “mmham@imﬂ ng al
m nut e perlod UE n co | etion of additjon, the
i xtt@%vlnb@éphsltel(ﬂ ol %f‘ mgtel). Ahe @ﬁultnrﬁ gixurgras stirred for 30

dd | 190
o upRR A ish B FIRRASRAR ity (s ik qodBI Ubon
di etchwhraadiraadiBen e adaetidn3Rixture WaskBBed for SRIINioWR 3@ minutes.

added. The reaction m xture was stirred for 2h and
t herfit Itlomgdusmmqf thas peiriodl.glee rgestion Biixivre wanehrgully qucedied wgh

hex MGy Bep B MY Btp i 35 B4 g B S s v

whi ts@oaf@@”ﬁndd@vé@oﬂlﬁﬁl?shlfale apdi&nEMitrkthd in vacuo. The resulting oil
was purified via flash chromatography (SiO,, 0-100% ethyl acetate / hexanes) to
afford Example 21 (1.16 g, 69%) as a pale-yellow viscous oil. LC/MS (m/z) = 502
(M+H)",

20 EXAMPLE 22
2-(3-(1-(4-(1H-Tetrazol-5-yl)phenyl)cyclobutyl)-[1,2,4| triazolo[4,3-a]pyridin-8-
yDpropan-2-ol

Ve
N \\N
\ 7
NH
N—N
[\
HO | N
S
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10 Conpound 22D.
3-(5-(4-(1-(8-(2-Hydroxypropan-2-yl)-[1,2,4]triazolo[4
WQ 3009/045753 PCT/US2008/076984

a] pyridi n-3-yl)cycl opropyl ) phenyl ) - 1H-tetrazol - 1-yl ) pr
opanenitril NN A\NNCN N- N1 HON/[00237] To a
0" G agmngmne A24s Methbhid-GAE-(ctefiglsitgoskas) Fieshoxyingopan-2-

di chhC (xS ﬁq[ﬂﬁ [ roacetic acid
(925'II )g?gﬁ@ﬁagﬁn@gﬁpﬁ&%%m)g 0 g%)gjlybte }lugﬁfé the reaction
m xture was stirred for Ih and then carg&QMdy poured
in to excess 50% sat urated aqueous m bi car bonat e.
The resulting m xtiure was §tjrmed all the acid
was neutralized. ﬁhie/Qrani ase—fas separ at ed,
dried over sodium 3¥ul Pat &, d orlcentrated in vacuo.
The resulting residue was purwgFed via flash

chr omat ogr aphy (Si 02, 0-100% [ 25% net hanol / 75% et hyl

acetl®233] / Ueaaurnd2P Atveps pEpired Hpms Kxawmedd mta mamey gmilprys the

SeapRE B pBab T Bl ST A s 42 s Wy
compound 22D in a manner simlar to the procedure for

Exanpl e 20 set forth above. LCOMS (mMz) = 362 (MH) +.
HPL Copmopnd 218 M-(2-Gyggoethyhedt(1-B2-2@09/ 045753

PCT/ US2008/.076984 MRLE 23 . -

o Sl B RO melto b2y 12 smldctipryiging-
] t ryil)a}zcwlﬁgm)b@ﬂﬂhiwri din-8- yl)propan-2-ol NN \\N
NNN1T N N 5 Compound 23A. Met hyl

1- (8- (2-((2-(trinmethylsilyl)ethoxy)nethoxy)Propan- 2-
yl)-[1,2,4]triazol o[ 4, 3-a] pyri di n-3-yl pcyc\ opr opanecar

boxyl at e N
H

| NN

si” o

A o0o | N

Z

10

[00235] Compound 22B was prepared from compound 22A in a manner similar as

the procedure for compound 20A set forth above. LC/MS (m/z) = 520 (M+H)".

Compound 22C. 3-(5-(4-(1-(8-(2-((2-(Trimethylsilyl)ethoxy)methoxy)propan-2-
15 yD-[1,2,4]triazolo[4,3-a]pyridin-3-yl)cyclopropyl)phenyl)-1H-tetrazol-1-

yDpropanenitrile

N
7
N

W
\ o/
N CN
/
| .
& |\
AN N0 | N
=

[00236] To a solution of compound 22B (82 mg, 0.158 mmol), triphenylphosphine
(50 mg, 0.190 mmol), and azidotrimethylsilane (25 pL, 0.190 mmol) in a solution of
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ONON/ O .01 0-, ONI10 [00239] Conmpound 23A was
prepared in a manner simlar to the procedure for

wex@apsesP1l set forth above. LO M5 (m z) = 406PCIViEE)008/076984
Compound 23B.

N- Benzyl -1 - (8- g -niZ (trinethylsilyl)ethoxy)nmethoxy)pr
opaldlcé oromethane (1.6 mL) was added dropwise diéthylazodicarboxylate (30 ul., 0.190

R T
was stifr@pfar eh. iAfteathisainme fddii ol téheh@phddshigy (0C exgd L. E90frarhol),

conmpound 20A set forth above. LC/MS (mz) = 481
( mﬁyldotrlw‘fbpﬂ@m (Z53d., 0.190 mmol) and diethylazodicarboxylate (30 uL, 0.190

%O n(x(;l) \%grre1 %X(Jed “fhet Rididf Pnllxture ¥vag &%red 2278 DX& ‘gnen log(ﬁed (ofnzo a

(trisimed @e{lcsluhlwah iy Ve ihhyonk Rty &ig), D-00% chydhdetate /
azol o[ 4, 3-a] pyridine -102 WD 2009/ 045753
PCT/hISRE0 &Y D76 d8mprundd 205 Aimeni /8ias a white fpam. LGM§ (m/z) =

[ 00 ound 23C was prepared from conpound 23B in
n'gsﬂ%LM%fp lar to the procedure for conpound 20B

set forth above. LC/MS (mz) = 506 (MrH)+. 5 Exanpl e

23 [00242] Exanple 23 was prepared from conpound 23C
i0n Lomnoned 229 =0 S ydwmr@am &y eagaleldde

; E: | ﬁ ROY rr}(ﬂgg 3 fyclogr%y%%@)éﬁ{'tetng 1 Mpk%panem?rlﬂc

2-(3-(1-(4-Phenyl thiazol -2-yl)cycl opr 1)- [ 1,2,4]
triazolo [4,3-a] pyridin-8- yl)prop -2\ s \

\/
N CN
/

N—N

[00237] To a0 °C solution of compound 22C (50 mg, 0.092 mmol) in
dichloromethane (920 uL) was added trifluoroacetic acid (920 uL). Upon completion

15  of addition, the reaction mixture was stirred for 1h and then carefully poured in to
excess 50% saturated aqueous sodium bicarbonate. The resulting mixture was stirred
until all the acid was neutralized. The organic phase was separated, dried over sodium
sulfate, and concentrated in vacuo. The resulting residue was purified via flash
chromatography (SiO,, 0-100% [25% methanol / 75% ethyl acetate] / hexanes) to

20 furnish compound 22D (35 mg, 93%) as a white foam. LC/MS (m/z) = 415 (M+H) ",

Example 22
[00238] Example 22 was prepared from compound 22D in a manner similar to the
procedure for Example 20 set forth above. LC/MS (m/z) = 362 (M+H)". HPLC

25 Purity =>99%.

-101 -



NN N HO I N 15 Conmpound 24A.
1-(8-(2-(tent-Butyl di methyl silyl oxy) propan-2-yl) -

W 2002/045763 i azol o PCT/US2008/076984
[4, 3-a] pyridin-3-yl)cycl opropanecarbothioamide S N, N
NH2 Si O N [00243] To a solution of
1-(8-(2-(tert-butyldi methylsilyl oxy)propan-2-yl)-
[1,2,4]triazol of 4, 3-a] pyr i cycl opr opanecar boxa
m de (170 ng, O0.454 nnDI)Egﬁgﬂ%g?g%ared in a manner
si m R&B-(1-0l-Bézyptibeadunles-§heyclopmpol+ ti2,23Bazdd[4,8-a iyridin-8-
above) in dichloronethane (2.3 nl) was a added
sol ution of Lawesson's reXd@¥Pat-38% ny, 0.908 nmol)
in dichloronethane (2.3 nL). Uponnconpl eti on of
addition, the mxture was stlrréde@r 3 days. After
this tine, nore Lawesson's 180 ny) was added
-103 WD 2009/ 04575 and t he
reaction m xture wa gnal 24h. At
t he concl usi on oftHot hi on m xture
was carefully quenche g0~ aqueous
sodi um bi car bonate, an en excess 25% sat ur at ed
aqueous sodi um bi carbonate and di chl or onet hane were
added. The resulting m xture was stirred vigorously
for Gnpoufil D3IA VWNIey1 P{SAUCEArignetityistikl)@maysih&hoxyfropsin-2-
the emul sion had di ssipated, the organic |ayer was
sepabdadi 3d)trigrqleld. 3alpyridin3ndcysiepropasscasbenyle sul f at e,
and then concentrated in vacuo. The rgesulting residue

was purified via flgsh chromgtogmaphy §Si<O2, 0-30%
[ 25% net hanol / 75@@Q§pyl,ac at ,%;gé%%nes) to
420 PNl a pal e-yel | ow
0 Exanpl e 24 [00244]

af ford compound 24A (

solid. LM (mz) = 391 (N%kb+.

To a solution of conmpound 24A (20 ng, 0.051 nmol) in

PHE 00239 L)COHmlﬁldéééé’@S Prep#rethiy-al magREyNIEr Fahoprecqdpig for
, 10 t] ition, the

reac'% "0l ?em tfgmha sl‘f:&wge@v%)orm?éw ﬁgf t he

concl usion of this perlod 15 the reaction m xture was
partitioned between eth acetate and 50% sat ur at ed

aqué&mou%amrm&ewﬂﬂd -&Hs(l (trivecthesilyDethery) methogy)propan-2-
Stir E)e[qi 2, 4 lglaZO (%ﬁ 3Ya]pyr1d1n %-yﬁ[)]cycloprlapanecarboxamlde

N’N
Shv/\ ~ ><T:5J»\Z£§
15

[00240] Compound 23B was prepared in a manner similar to the procedure for

compound 20A set forth above. LC/MS (m/z) = 481 (M+H)".

Compound 23C. 3-(1-(1-Benzyl-1H-tetrazol-5-yl)cyclopropyl)-8-(2-((2-
20 (trimethylsilyl)ethoxy)methoxy)propan-2-yl)-[1,2,4]triazolo[4,3-a]pyridine
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organi c | ayer was separated, dried over sodium
sul fate, and then concentrated in vacuo. The

WO e®ulsi7ay resi due was di ssolved in THE (510 LPCT/HSZH08076984
solution of tetrabutyl amonium fluoride (153 L, 0.153
mmol, 1.0 was added. Upon 20 conpletlon of addltlon
t he resultlng m xture was heated to re Qux where it
stirred for |h. After this t'HeN the, r ;;[‘ttlon m xture

was cool ed to toom tenper t N par i oned
bet ween et hyl/sac t e 4and ed agu
ammoni um chl 6ri Yhe Yes ure was Atirred

vi gorously for 15 mn. The ic layer was
separated, dried over brine and then sodium sul fate,

and @QﬂﬂenUoﬁlb@lﬂldQBC%@Hf%par&hﬁoﬁ%orﬁ Wi tzsmglarrﬁﬁma&éﬁnﬂar to
was purified via flash chromat ography (Si 02, 0-60

[ 25%ameodeduro for comyBm @8 st fabebatce LOMbBénahe§)6 (tMJ+H)
afford Exanple 24 (4.9 ny, 25% as a an off-white

foam LC/MS (mz) = 377 (MtH) +. HPLC Purity >99%
EXAYRhRHIe28 TO 119 30 [00245] Exanples 25 to 119 in
Tabl e 4 were synthesized according to the procedures
desdP0242ld dyamele 23rwappreparpeirons cornpoand 2 modsankersimilar ¢ the

° o sitieaner bR 55 et 3 RS (HREGR b ugs,HPLC

TABIpGid Exgopl e Structure LC MS HPLC purity (%9 (ES+,

MiH) 25 O 358 >95 N-N HON- | OH 26 O 358 >95
NNN'NOHONOH 27 Cl 376 >95 NNHONGC 28 d 356
° EXAMPLE 24

2-(3-(1-(4-Phenylthiazol-2-yl)cyclopropyl)-[1,2,4] triazolo[4,3-a] pyridin-8-
yl)propan-2-ol

15 Compound 24A. 1-(8-(2-(fert-Butyldimethylsilyloxy)propan-2-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3-yl)cyclopropanecarbothioamide

y S
N/
Si - 2
) | N
Z

[00243] To a solution of 1-(8-(2-(fert-butyldimethylsilyloxy)propan-2-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3-yl)cyclopropanecarboxamide (170 mg, 0.454 mmol)
20  (prepared in a manner similar to the procedure for compound 23B set forth above) in
dichloromethane (2.3 mL) was a added solution of Lawesson’s reagent (367 mg,
0.908 mmol) in dichloromethane (2.3 mL). Upon completion of addition, the mixture

was stirred for 3 days. After this time, more Lawesson’s reagent (180 mg) was added
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NNHON i 29 A 360 >95 NN HO 11111~ F 30 OCF3 378
>95 N-Ni HON31 d 383 >5 HNNN 7\- 0 0 32
w@R0042&7395 H NN HO' N Ni - 0 TV 33 O 399CT052008/076984
NN/ N 0 -105 WO 2009/ 045753 PCT/ US2008/ 076984
(E;Xlzgr'gg%%e g}@rgttljo%}\{gikf%reL\%\sﬁtiﬂg(f_ fco:r Enuardiditti%na& 02/?1h. (E%ﬁé co%tlgions(ﬁ“ this
period, the reaction mixture was carefully quenched with 25% saturated aqueous
sodium bicarbonate, and then excess 25% saturated aqueous sodium bicarbonate and
dichloromethane were added. The resulting mixture was stirred vigorously for 30
5 min, which produced a thick emulsion. After the emulsion had dissipated, the organic
layer was separated, dried over brine and then sodium sulfate, and then concentrated
in vacuo. The resulting residue was purified via flash chromatography (SiO», 0-30%
[25% methanol / 75% ethyl acetate] / hexanes) to afford compound 24A (142 mg,
80%) as a pale-yellow solid. LC/MS (m/z) =391 (M+H)".
10
Example 24
[00244] To a solution of compound 24A (20 mg, 0.051 mmol) in THF (510 uL)
was added 2-bromo-1-phenylethanone (20 mg, 0.102 mmol). Upon completion of
addition, the reaction mixture was stirred for 16h, At the conclusion of this period,
15  the reaction mixture was partitioned between ethyl acetate and 50% saturated aqueous
sodium bicarbonate. The resulting mixture stirred vigorously for 15 min. The
organic layer was separated, dried over sodium sulfate, and then concentrated in
vacuo. The resulting residue was dissolved in THF (510 pL), and a solution of
tetrabutylammonium fluoride (153 uL, 0.153 mmol, 1.0M) was added. Upon
20  completion of addition, the resulting mixture was heated to reflux where it stirred for
1h. After this time, the reaction mixture was cooled to room temperature and then
partitioned between ethyl acetate and 50% saturated aqueous ammonium chloride.
The resulting mixture was stirred vigorously for 15 min. The organic layer was
separated, dried over brine and then sodium sulfate, and concentrated in vacuo. The
25 resulting residue was purified via flash chromatography (SiO,, 0-60% [25% methanol
/ 75% ethyl acetate] / hexanes) to afford Example 24 (4.9 mg, 25%) as a an off-white
foam. LC/MS (m/z) = 377 (M+H)". HPLC Purity >99%.

EXAMPLES 25 TO 119
30 [00245] Examples 25 to 119 in Table 4 were synthesized according to the
procedures described above, or by other similar methods known to one skilled in the

art, with other appropriate reagents.
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HON i 35 d 505 >95 0 NN i OAH MO 36 C 419 >95

ON NJ OSH, 37 A 383 >95 ONNi \ -0 ,)~H 38
w@k0038%7395 0 NNN O NN 6 39 F 312 >95 N N HENMUEDLHT6984

352 >95 N-N HO N 41 308 >95 NNHON i 42 d N1 N

N 410 >95 NN NH HO N - 106 WD 2009/ 045753

PCT/ US2008/ 076984

TABLE 4
Example Structure LC/MS | HPLC purity (%)
(ES+, M+H)
25 cl 358 >95
NN ‘\\\:
SO LS
4 =
OH
26 cl 358 >95
oy O
HO™™Y Nﬁ
=
OH
27 cl 376 >95
N-N
TR
HO™ N cl
=
28 cl 356 >95
iy
U
HO 8
=
29 Cl 360 >95
NN \:
HO™™Y N%
Z z
F
30 OCF; 378 >95
N-N
;N
HO™™™"N
=
31 cl 383 >95
H N-N
Y ")\66
0 7
32 cl 413 >95
H N-N
~UN {
HO N
(0] Z
33 ci 397 >95
| N-N
o) =
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Exanpl e Structure LGVS HPLC purity (% (ES+,
Owe 324 >95 NNHON 11 ~,-P i

wOReS/00Es3 338 >95 N-N HO N 46 294 >95 N-N N PEIDUBR008/076984
47 334 >95 NN HO N 48 322 >95 N-N HO N 49 336 >95

N- N

MrH) 43

44 OH 310 >95 NN HO

HO-N-50 350 =05 N NLHQ N 51 L =05 AN _LO N
Example Structure LC/MS | HPLC purity (%)
(ES+, M+H)
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Z
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o N-N
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-107 WD 2009/ 045753 PCT/ US2008/ 076984 Exanpl e
Structure LGWS HPLC purity (% (ESH,

wWo2H9/08788 HO N 53 0 352 >95 0O NN/ \

MtH) 52 Br 372

HO N BAT/C820881676984

>95 N-NHONF 55 HO 324 >95 N-N HO N 56 0 338 >95
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I\L I\I I\I E7 ("I /I’)’) \OL'\ l-l I\I I\I7 !\I I\_I N L'.g I: Agn
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NN NN60C 370 >95 NNO N O -108 WO 2009/ 045753
PCT/ US2008/ 076984 Exanple Structure LGVS HPLC purity
W@ 290908353 MrH) 61 OCF3 420 >95 N-N 110 N O PRI/BS2008076984

>95 NNHON 063 039 >95 N/ \'H NN1 HON i
64 || I\I I\I 41'-_\ \OL_\ I\L I\I I—I('\ I\I I\I RL_\ f‘l QL_\R \OL_\ I\_L I\_I I—I('\ 1
‘Example Structure LC/MS | HPLC purity (%)
(ES+, M+H)
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PCT/ US2008/ 076984 Exanple Structure LGVS HPLC purity
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ASSAY(S) FOR 11-BETA-HYDROXYSTEROID
DEHYDROGENASE ACTIVITY

[00246] The in vitro inhibition of recombinant human 11beta-HSD1 was
determined as follows.
[00247] [*H]-Cortisone with a specific radioactivity of 50 Ci/mmol (ART 743, Lot:
050906) was from American Radiolabeled Chemicals, Inc. (St Louis, MO);
monoclonal ab to Cortisol (P01-9294M-P, Lot: L-28) was from East Coast Bio.,
(North Berwick, ME); Protein A-yttrium silicate, type-1, SPA bead NJ® (RPN-143)
was from Amersham LifeSciences, (Piscataway, NI); 384 well-Optiplate384”
(#6007299) was from PerkinElmer (Boston, MA); DPBS, pH 7.4 (14040) is from
GIBCO, (Grand Island, NY); carbenoxolone (C4790) is from Sigma, (St Louis, MO).
[00248]  Full length recombinant human 11B-HSD1 cDNAs and the cDNA
encoding human 11B-HSD2 were expressed stably in HEK 293 EBNA cells. Cells
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HO N 119 C 316 >95 NN HO N ASSAY(S) FOR

11- BETA- HYDROXYSTERO D DEHYDROGENASE ACTI VI TY [ 00246]
wabh@ioss793 tro i nhi bition of reconbi nant human BCT/US2008/076984

| beta-HSD1 was 5 determ ned as foll ows. [00247]

[3H -Cortisone Wt pecific, radloactlwty
Ci / R Srp iR M EM Chtgﬁ fcwb %eﬁm&lﬁ&@wo acids, L-

=i %2%932“%%?%%@? ﬁeﬁ ‘E@%@P BerlEhinqorsge

froﬂ()%&ﬁis Coast Bi o. (North Berwi ck, ME); Protein
A-yttriumsilicate, {e 1, SPA bead I\L](r) (RPN-143)
10 vRE249) oﬂﬁum%ﬂkﬂﬁﬁp Trﬁ@@@t@éﬁ@&293(ﬁﬂl‘§%@ﬁ lawgie, srowm to 80%
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r ec owtiof h(am(tgeimuiim)n biffr3t Qﬂ$ﬂ)1\/[ e@hﬂn&;plmsphatdm{ @Dbb!htalmng 0.25M

SIECHLAG DU L L v o pLSTER S e
PCT/ aH@%QQ@JnQN]E 3§%aw"iﬁé'ﬁaslgrﬂ¥(%e Weﬁ%%s%’ohﬁ@&%%d
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pg/ esen of, 10% 00249] Human
11( ?M@B%d‘i‘{]tﬁﬁé@]&@?@ el a5 Sg E %@TGPQP%HSE%W@&M
80%;0 I f
mer 2, by, ol NS Rl pRELLE! el SRS

40 GOfrinrihe SipeflamhOragentriivgad dt IZG,W igrfonviditnein. Alnckupdretant
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(rg 01 M sodi 111
ohodh ABeLAREIRC) B0 K& f@r @smm LIS P98 Xapllet was
ggft §g§p§{1§eﬂhﬁ BikPl &’Séﬁ‘ﬁﬁhlgc Pg@gﬁgw@ﬁ;ﬂl@mﬁm

wer e ed to e paste
The pekdt Iwapa:satped ﬁom plertsiton oﬁ\mbe hrmlrrrxgmndeeldn 001 Mphoxphae

Pol yt r.on r. 20 seconds to a neo

i XTI plﬁgé@m@myg DB ﬁﬁ%@ggﬁg iableinghso o
300 e p

20) el Slordh 4567 C?l%@‘;??dneﬁ T B3l iofchigy R i ke
was bgelrethRaﬂgﬁdhcattusﬁlg(Bsx sganﬂ:ﬁd 30 mn. The

super nat ant was centrlfuqqed at 20, 000 for 30 mn.

2Phe 40258 n&ompeundaasrerdisqlyrain D¥RG ﬁquha@dl%ame@sk 000 X
9 T &Budofl. FIOE 19839 9‘[03?(, %e%@!nb&ﬁldmg‘re diluted in DMSO to

achieve the concentrations.

113-HSD1 SPA Enzyme Assay
25 [00251] 11B-HSD1 was assayed by Scintillation Proximity assay in a 384-well
Perkin Elmer white plate. The dose response of the compounds was determined using
11 half-log dilutions of compound in DMSO in duplicate. To each well, 0.5 pl of
compound dilution in DMSO were added. 15 ul of assay buffer (for blanks) or 15 pl
of human microsomes in assay buffer were added next and the plates were incubated
30  for 10 min at room temperature. The final microsomal protein concentration was 1.1

ng/assay. Duplicates were in the same plate one row below the other. 10 ul of *H-

-116 -



15 resuspended in buffer H and centrifuged at 105, 000

X g for 60 mn. The mcrosone pellet was scraped from
wao b@obetrsdom of tube and resuspended in 0. OLM phOBpREDE076984

buffer, pH 6.5 containing protease inhibitors (Roche

#1836145 t abl et 50 m t t d
at 681618@6&3%% ?Omgréla %epr 40mHd) \ﬁ%ﬂ&é@qﬁlﬁ' quﬁa@ﬂﬁvi@? glﬁ%\%@, spun
mea%l‘d{;vf ¢h mB%nl B gﬁlo%ﬁ%ﬁe ke §b&%nﬁ§'ﬁl€3\£’@1§ d@ﬁéjplatgsqxfere

[ 00250 Conpoun wer e di sso DVSO t o obtain
nMV stanbited &t ocvoeeinpattiieneth géntdnnhalh@ o4 hm ‘Blicaedctiont ‘ha

d DVBO h
consoRpRayitggiion o Wbl BbeaywE iy e ssep
F1( %nhﬁ@ép%&a@%&@yeﬁ% D c%?tﬁs@f dnkib 11990 ﬁr\p%fé Wby tAISRY

in a 384-wel white plate ose
r es patils ef méte, thechorampgpun dsww\mce d@te&mdurwebht&alsan ngm tdrhperature

hal f-1o0g, dji|utions of co u n dupllcate
To ©XeRIEWel Lep lpfe gyaj regd in %ﬁ@%d bt bn el VD 0ade &
add

ol 0P SA QU bl B B ARk £ B Lap
t he apll edl@datiorr Graphmm@agﬁdra&ﬂ withrthelQurvg Ma@dr proeam.
tenperature. The finpal mcrosonmal protein

19ond¥RA2lat (ComPORSS af the pr@?ﬁﬁ%@wﬂoww festst axthoasdy deperibpd

o0 TBBE RSN IRG BB O5 B TabictPhonlior? Bbtuingd

concentration 40 nM was added to each well and the
pl ate was spun down to m x_and bring down the
contents to the bottom of tW%ISI s. The plates were
i ncubated at room t enge e entl e shaking for
4 hrs. The reaction wgs E&} plaepeg ngsi addition of 10 1
of 10 mM car benoxol ong—Fhe CW( fo yttrium 5
silicate SPA beads coupled tolantd3codtisol antibody
in 20 | were added to |all 6the| welds gf pl ate, which
wer e spun down once nore &nhd incufpated at room
temperature overnight|. The platgmas |read in a
TopCount (r) (1 m'n/vvell) spara WeE U | oaded
automatically to Tool [Set ga L_cas4'9§vai uat i on

i nformatics program f o dfna ¢aptgre—and cal cul ati on.
G aphs were generat ed e Nast er program
10 100252] Conpounds of t#e preséMB invention were
tested in the assay degscridbed| in¥fediately above and
the results shown in the J@abl ¢ 5118l ow were obt ai ned.
TABLE 5 Exanple h HSD [T 0§50 (nNp; 1]2.3

109 0.6
110 104
111 0.5
112 2822

15 [00253] The in vivo inhibition of recombinant human 11beta-HSD1 was
determined as follows.
[00254]  Studies were conducted utilizing diet induced obese (DIO) mice obtained
from Jackson Laboratory (ME, USA). These mice were fed a 60% fat diet (Research
Diets D12492) soon after weaning and kept on this diet for 24 weeks. These mice

20 were individually housed. All mice were housed under controlled temperature
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6 20 42 72 51 0.4 54 0.7 59 5495 72 0.5 80 7703
86 35 90 1382 104 191 109 0.6 110 104 111 0.5
wai@9agz®3 15 100253] The in vivo inhibition of PCT/US2008/076984
reconbi nant human 1l bet a- HSD1 was determ ned as
foll ows. 100254] Studies. were conducted ut|I|Z|n% di et
a

i ndueBE) yidiehtinas Dhouss efdighbheaysse & amytp §ipmg ik k) with
Lab
i ot f A6 Mer, P in IS5 80 W B Bty

keptexgatintchiagortit 80 tof X2rwedhs sfagk ot WHiblEﬁIﬁe the@ani2Owiiglicd 45 to 55

i ndi vidually housed. All m ce were housed under
contsFS ed tenperature -117 WO 2009/ 045753

TR LR LI A AR

f r eaniecco sluéexonRb@troncltae banirgpalted maimnd literatack folrblﬁlhaISand
diet and were utilized for experinentation at

32 easkisicdd evadgpaion af thowstizty of 1dg- H&Kés‘t@smléléf ¢ @mraloxv@ Inc.,
00255
13- gttt BTSRRI 0 DB oAt Lpmelie g ce

t 0 ROREHEGE 7 § Al ik ©PHbRE BOE Wdght DEGT t71800 ki@ nbfab e mice
literature for clinical and preclinical evaluation of

1t0he veeee Weighoyl apd separpted MSIRrowRs STy WAPTe PodHESightt e Adtoi ds
| | . ; .
ot IR 4B BHSRRDRGGIMLIS, YBLELE B Gy

nmousempledyd hed @Réd orfiBr(73 milkg) @l vehickdyt,drupoAt (S(Hﬁiinhtégpost

mce 10 were wei ghed and separated into groups ‘Sn =6)
whe rsémpgdrptionef ypitigle gy compeend, gicgmicexbledagriyp vin the 8 épend

]t gffﬁg&g%ﬁl%’ﬂ? Bll/ké%l%I‘SlC %ﬁ@kglAquanYﬂlﬁs Rerk @ﬁﬂsedﬁ@ﬁt%led at
15 30, 60 and 120 minutes post DHC dosing. Thirty- five microliters of whole blood are
collected per time point in microvette tubes coated with EDTA (Sarstedt Tubes

Microvette CB 300/ Haecmatology Potassium EDTA # 16.444.300) and kept on ice.
Samples were centrifuged at 4°C in a Beckman Coulter centrifuge for 10 minutes at
2500 RPM. Plasma was separated and collected and immediately frozen at —20 °C
20  until corticosterone analysis could be assessed.
[00256] Plasma Corticosterone was measured using an EIA (IDS AC-14F1).
Samples were measured at (1:2) for the -30( or -60 minute) and ) time point and
(1:10) for the 30, 60 and 120 minutes time points. AUC was calculated using
Graphpad and the zero timepoint was used as the baseline. One way ANOVA was
25  calculated using Sigmastat. A p value of less that 0.05 via post hoc analysis with
Dunnett’s was used to determine statistical significance.
[00257]  The vehicle utilized for the suspension of the compounds was 0.5%
methocel; 0.1% tween 80 in water. Methocel Cellulose (M-0262) was purchased
from Sigma-Aldrich, St Louis, MO 6. Tween 80 (274364) was purchased from
30  Sigma-Aldrich, St Louis, MO. Compounds were administered in 7.5 ml/kg volumes
at final dosages of 0.1 to 300 mg/kg depending on the study and compound evaluated.
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sanple and then dosed orally (7.5 m/kg) with vehicle
or drug. At 60 mnutes post admnistration of vehicle
w@eoogospeaind, m ce were bl ed again via the taiPCT/UR20881076984
dosed orally (7.5 mJkg) with DHC 10ng/ kg. All aninals
wer e_subsequent |y bl at 15 30, 60 and 120 m nut
post0BAY db9mpgund @hPE‘g?Pre?WV@V?WI%WFTFF‘éWé the Hdl Seribed
bl 0qlRfiGcl %B&Je%ﬁ& g ré%ﬁl?s hbWRin gﬁ’é T‘z{béé %J%I\\A%Qr\é%t‘aﬁed
tubes coat & EDTA (Sarste crovette
300/ Haemat ol ogy Potassi um EDTA # 16. 444.300) and kept
on ice. Sanples were centrjfuged at 4C in a Becknman
Coul ter centrifuge for 10 rﬁ‘?ﬂ%ﬁ%§ at 2500 RPM Pl asna
was separated and [T &0 et areny frozen at
-20 C 20 until cort?%%%%i ugﬁga“ /é@’bgéﬁbld be
assessed. [00256] |PlLasnm P pkokt er She w s neasured
usi ng an ElIA (1 DS |AC H4F1) 30 ngknpl es %ﬁ[e measured at
(1:2) for the -30( or -60 mnute) and O tine point and
81:10) for the 30, 60 and 120 m nutes tinme points. AUC
was cal cul ated usiUDILIBIEPANDACOMBINAFIGRSO timepoi nt
was used as the baseline. One way ANOVA was 25
calé%lat@&h9§|ng Sigmastat. A p value of less that

ot Jtsd PAL R AR YRR flen BHBRSES 281 1R HRRHo 81

vehited @zythd 11- Wh}fdﬁrxyﬁtaeldsmsm@g@nasaty@é I, tahé; tieesfpound e
was 0.5% nethocel; 0.1% tween 80 in water. Methoce

1@e| usedgs de(tnptoef disersespsrostaied adth 11 bgimhssiigratersidr i ch,
: d?ogﬁqgg gfgﬁiw@@f?y 2\81? Sl%?ﬁfl}%ﬁﬁ%&)@/ﬁ% b@grh%%%%?er&aom

ad mdehyslt@cede type I the cﬂﬂlﬁ@nﬂ@bﬂm@[&eseﬂﬁ infentiad malosefgebly bk
0.1 to 300 n [kg dependi ng on the study and conpound
g

evalciRtoxed to i mogdpate g reatrps el sHonBy oriygEng or
100 Eﬁ?cﬁ ) sent invention were

tesﬁg) e e%ggggfoﬁég% ﬁg&%ﬁ i mredi atel y above and
tshe [00260I]| t SXch'rd)M@lyJ the ¢dngpoliadelo€the p&@érﬂ)lﬂvW&foﬁ‘ calicaidméndktered
TABLE 6 Exanpl e Dose % i nphi bition mk 53.11 30 m
k 69° msmmhsmrque@y}m@ar@dvsihwt@m of war@w qficppditons and

100380l ATRANE e DRSS Bkl SR O RS SCSS

11- tpﬁtg@eshyld@ﬁl}i@bste@nm rela@é byrditoge mevatsgmm cobmplixathns

t herefore,
associated er{ﬁ dia etes macrovascular complications associated with diabetes,

20  cardiovascular diseases, Metabolic Syndrome and its component conditions,
inflammatory diseases and other maladies. Consequently, it is believed that the
compounds of the present invention may be used in preventing, inhibiting, or treating
diabetes, hyperglycemia, impaired glucose tolerance, insulin resistance,
hyperinsulinemia, retinopathy, neuropathy, nephropathy, delayed wound healing,

25  atherosclerosis and its sequelae (acute coronary syndrome, myocardial infarction,
angina pectoris, peripheral vascular disease, intermittent claudication), abnormal
heart function, myocardial ischemia, stroke, Metabolic Syndrome, hypertension,
obesity, dislipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia,

low HDL, high LDL, non-cardiac ischemia, infection, cancer, vascular restenosis,
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10 used in the treatnment of di seases associated wth

11- bet a- hydr oxysteroi d dehydrogenase type | activity.
wO/@9nkEs3 nhi bi ti on of 11-beta-hydroxysteroi d PCT/US2008/076984

dehydr ogenase type |, the conpounds of the present

invention may preferably be _enployed to .inhibit or
mod PRAFEUHH a%e@.g%qe&aaw%ﬁ% il [ prders foppifye impairment and

| Nt eRhURLT Bife Bfcasd PGy Rtka00ase RidddS PG sROpHS ChlhilcSh and
pro uc??oh. 358?%026gf AgCo?J%ﬁa%y& %ﬁe]%gﬁéoﬁn@sa%f
t he ipftasendry ilinzesest suolnas ereulngo@anthiiiss Ceshed’s Discasep Advhtbismer’s
preferably humans, for the treatnent of a variety of

cond{ePesif8d aHEPtBiEor der s, including, but not |inited
50, (H02BRL | MebotabBHEYEInDr “§ind R N0 adsBiSoed A OHi €531 £m.
of J?abgtes éﬁglréﬁgtgg coﬁ%ﬁﬁ%%ns, n%crgbascu ar =’ "
conpllddc atsvorR7:3a6-35C(26@2 dnd thhergicalle Cas, Mead dthemasienl. ar
co i cations associated w.th di abetes, 20
ca?§%6W5§EHWﬁ?Aaggééaé@fzwggabolic Syndrome and its
conmponent conditions, inflammatory di seases and ot her
mal adi es. Consequently, it is believed that the
comibund€oembimatienspr esent i nventi on nmay be used in
reventing,. inhibiting, or treating diabetes, .
1 d P65 SrmhaPrer it b BB ReP o BT HFA
r eSic8fh8RGRns cdMRBib NS Yh hd?i%mn%red%ﬁtt, h ﬁl@ﬁﬁﬁﬂ%ally effective amount
neur opat hy, nephropat hy, del ayed wound heal i'ng, 25
at het ededsermesi the andpdunds « dgmeladsal(mou ineconbmanar with a

ot IBHER R ety i BLaubondTH sorf it SR BE et venton

cl augi Gatsb@Ndne, ARBAGIMBEon WAL er EHRSIb&Lf HMRRRAEH 8l in
i schem a, stroke, Metabolic Syndrone, hypertension,

I6be sbmpinatginstithpingd ernere otypibekpauiiclegentds), e.g., an antidiabetic agent or
hypertrigl yceridem a, hyperchol esterolema, | ow HDL,
hi gﬁ)ﬂ\?bﬂ}?‘“ﬁ%ﬁ‘-‘tgﬁﬁyd?cﬁge métg% m a, infection, cancer,

vasqpg2gs|  aht @d’hgﬁ)iu%s of the bR MPink O b B8 B3mployed in combination
PCT/'US2008/ 076984 pancreatitis, neurodegenerative

di sesthether i pbeta-tiydrovysteros] debpdyngenise eypie hpaubitosror omna more
R T N R i R
BUCRiiBRlersiMMITRE AhtldRb&R bl antCOpBicNGerdic Rh SRS

Al zheimer's Di'sease and osteoarthritis. 5 100261] .
Met dippdrineulBymidragents, airti-regyapdthermgent?, aitsnalespethicrgents, anti-
and A buEH P Aol o SRR Rl
Met %ggerﬁgﬂbt Bents, ati-gles 23t - anfRdisERITBM 0 akdn@Nantil@slipidemic
100262] The present invention includes wthin its
s c opecnih antheypedipidemic agedsrpus hipcdngdyesodynic sganty, antis  an
ctive ingredient, a therapeutically effectj.ve un
- o DR IR bl R atic R e Epnry Sefi et
or ilfw@REREMAL hpbrithkidpPredsants, memory enhancing agents, cognition
promoting agents and anti-inflammatory agents.
[00264] Examples of suitable anti-diabetic agents for use in combination with the
compounds of the present invention include insulin and insulin analogs: LysPro
30  insulin, inhaled formulations comprising insulin; glucagon-like peptides;
sulfonylureas and analogs: chlorpropamide, glibenclamide, tolbutamide, tolazamide,

acetohexamide, glypizide, glyburide, glimepiride, repaglinide, meglitinide;
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phar maceutical carrier or diluent. Optionally,
conpounds of the present invention can be used al one,

w0 poogossshat i on wi th ot her conmpounds of the i NRENUSING/ 076984
or in 15 conbination with one or nore other

t herapeuti c agent ( an anti dj abeti c agent or
ot h&¥SUBHEG e mincalgqn@na@t sl st ntacptiets 8% migrgolines:

comppy §019flsat7nﬁ)l@ﬁ H&le 155‘&3}%1' ﬁ oXARY fl ro‘?&fﬁE 8ﬁl¥leﬁsdhﬂ

conbi nat 1 on er T1-beta*hydrokysteroi
dehyeragmgase 11ngg1)1e|d¢ msnlmobnpm,r@em:hn SR 06758 red 166t her
suitabl e therapeutic agents useful .in the, treatnent of

t he Biroldinediency sigitazoncapiegierans UPELpZ9ns fejiglitazone; PPAR-
%nt' aﬁh@*ﬁ?ﬁ;nls@s AP&RLFHha @gbtnisfs F’Ip@[( AbMOEM T (ﬁlg%ﬁsts T2

hyperinsufi nem c agents, -retinopat hi ¢ agent
ant iinmlatorso gptiidgl mgmtaseslv éDﬁPM) 1nhrbpbrs @hlangnnehla@epttds 1 (GLP-

anti -at heroscl.ero ent S, nt i cheni c

ant 11 RgRareger dlogganees mPros B3 agen o vce-sss,
ant 'MX“6§‘54 @I@QS%CGPQ@B% K397 EG%(D@% q'ﬁ{? a%1d RREAIS
anti-hyperlipidemc agents, anti-hypertriglyceridenic

agentlshitoantliomasr, le;pp@mm}gmsmseiasfl 1ﬁ]mbmora@mmm acarbose, mlghtol
anti-restenotjc agents, anti-pancreatic agents,
Wowesriiglipta yaglibese, g{%e%ﬁ @3, @ipgbas Xitls73 %gnwayagoms

e”h%@?jsnﬁRE%%lMSRo ¢OgMi4t KQ'TDHM %@16@@3 6}%@8@ @Qﬁ’om& .

ant i -infl ammat of agent S. arrp es Sulta
ant Iphohphdnbttstemwglhrbitsrs;ftm)th CLPEMP am:l i iypertsildomafi LEROBYRE L-

s of .the present jnve ncl ude i sulln and
i ngﬁ% A'% ﬁﬁv%@tage%t@rpaa@eﬁ%g\ﬁ fﬂ? 11?%91%811@5& inhibrtors:
for Ms?rbc%ﬂ%orﬁﬁ%h%hﬂ&gs' BRIL0MN, sé?éh%@%ﬁ&boh&é‘ gluca on

pepti des sul fonyl ureas and andl ogs [ orpr
gl i hetagdnauts: BAY Z76l9'@ﬁlft altsukﬂreslgrtabhgimmstﬂ,elnsuhn mimetics, PTPIB

?ZSE %rx??”ﬁ%%%ﬁ fﬁﬁ“g]e“%l {%rélg%n @”@R@%@% GP3034;
PCT &H%Zt@@ﬁfn%ﬁ%% nd RheasAN AT dTRd Q6 'ﬂmoﬁﬁ]@ﬁ@i@%&bﬂnox,

buf orm n ant agoni st s and I m dazol i nes:
m d WAGZ)@H,@IuCD&&glmdes‘emuldmg agbnted @M 130798 zgbucase, synthase

M T e A e R e

- 41466hists t i azol i di nedi ones: ciglitazone,
pi ogli tazone, troglitazone, rosiglitazone; PPAR 5
g amﬁmé@]o niGslies suiRPAR @o hlhac dageninsiudg MirRARIA MO& Hamma

dual QT t

Dot EASE! T b ins o ooy SR GUEGER 11282570, engitazone
ept [ NeEHUGE

."nﬁ#%??%?%( ety el e LT RGP, P R pes: R IeT-
DRFZQQQPN@P&@)ZE‘B%MI&RM@@@)?R 111 S8y o/ M1 YN #4i(Dr.

et onoxi r;
ﬂ%@@gﬁyé lYM]%@r)(?rtala}f“éounlﬁir(ecose acarbose, niglitol,
10 qcmgll t @hﬁablevmm Qﬁﬁ%amwlduaﬁé&ﬁ&s inGIgNE ARIERDDS4)
bet a- agoni st's 5135, BRL 37344, Ro
16- &4t/ Zeln@la) O 1095481 GREG WA ByMeT,ARRIBS 7 (KyarimM et ck), as well as
those disclosed by Murakami et al., “A Novel Insulin Sensitizer Acts As a Coligand
for Peroxisome Proliferation — Activated Receptor Alpha (PPAR alpha) and PPAR
30 gamma; Effect of PPAR alpha Activation on Abnormal Lipid Metabolism in Liver of

Zucker Fatty Rats”, Diabetes, 47:1841-1847 (1998), and WO 01/21602, the
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phosphodi esterase inhibitors, both cAMP and cGW type:

sildenafil, L686398: L- 386,398; anylin antagoni sts:
w@e@oi31sd de, AC- 137; |ipoxygenase i nhi bitors:PCT/US2008/076984

masoprocal ; somatostatin anal ogs: BM 23014, seglitide,

octreoti de; cagon 15 antag |sts BAY 276 955;

i nsylise Slgr@%glr Hgalaﬁra@?éerern%wr PrAnGe; GrRuAlpYiRg dosageq g sct out

| nhigi GiPrsrichkeo §|§ﬁrﬁs %ﬁSlgﬁgﬁﬂ-ngelf rre-ﬁ%%l[?réfgged for use herein.

gl uconeogenesi s tors somat ostati n
anal[@267jan Guaablecagjeha? sitsgonatstaisb |11mhjdythoee dgdnedin WO 00/59506,

ni cot i cid, acip WAG 994; gl ucose transport
St ﬁmpgpy}nlgaosgg@rwget OB‘W?L%?% gl ucose synt hase

n nh
‘S' 51&@68] ISRitdbRY SGLT ihibityR HELE 1 QQ%SO@%%AQQ%?s%nd

gal anin receptor 20 agonists.
sw tthtisb éestrhhedzroWOﬂMHdiQSJnes i ncl ude M tsubishi'

( d U S Patent No.
€] ai@‘?z\?%]l | g I%i“ 1218%07%)1“"18 ai“t%ﬁ‘&ﬁé“é‘@“@é@%@mtm and
Pfi zefbiip@f, darglitazone (CP-86325, Pfizer,
i saglit azorie (MT/J&J), JTT- 501 (JPNT/ P&U) L- 895645
( I\/ler[(m)m] RSt RO2dos Seedboyast Wdh)bitoikcARI dhofduiscl@bd in WO
Red , or YM 440 (Yanmanouchi). 100266] Suitable
1¥pay Qp a/ gamma dual agoni sts include AR H039242

( AStp@7EEN&GRbIe 2 i\f}&%frﬁ“iﬂclﬂag \ﬁng(h\]%%‘ﬁ% o E§B%9279

(Kyori1n Merck), scl os
Mur dREKiss@et al ., "A Novel Insul in Sensitizer Acts As a

rocdlPan) s I%Fspﬁ RSBy e A Berae i e
of RRAR:a @eZUCLN\mrp 128 &gnrusr@h%&l@@' Avii1ab8Hoam

in Liver o Fat
157 1841tis), 80381 G@)@&YIpsemm(fBUmmml alaﬁﬂm/Sanﬂoe/) -GSIRTI161WD

2009/ 53 PCT/ US2008/ 0769 di s g of which is
mccgpg 8 GRPTRS PFIGRes) & %ﬁf&%“ﬁ%‘@ hg dosages as
set (Gab3) ¢ RRELLAY- JhUiE Qg&%qpﬂe&% ug&ﬁhgwﬁgloﬁ%th

preferred are preferred for use herein. [00267]
Sui tcainp@me pha2inemtiagooludd ergcabtsaod iDrrdlllruniesntoh ose

di d 0Q/.595086, [ d t
out B, SVislespSaatont pebibei Sy A9a AR Bredis thove
ZOn C ld@Qﬁb& it %@hﬁ&é&f D&k RefMY: 1ANIEB mhﬁﬂgrs 1hglﬁ’(§§g those

described in 01/27128. [00269] Suitable
[ nhldhﬂclosndsnm9%4ﬂfé6$axagl i ptan, sitagliptan,

il i d. d 002 S
ZJ I QG Fe R el Br%?rerg[raet% f%%%ﬂ@waé ity vt the
VO 40 %ﬁ@@fqﬁegpres{eﬁ)tqge%ﬂloﬁﬁélﬁ&m& oF RS MTMinfBR0rt MANIGER A

nat egl | nide (Novartis)
reductase 1nh1b1t0rs squalene synthetase 1nh1b1t0rs fibric acid derivatives, ACAT

25 inhibitors, lipoxygenase inhibitors, cholesterol absorption inhibitors, ileal Na'/bile
acid cotransporter inhibitors, upregulators of LDL receptor activity, bile acid
sequestrants, cholesterol ester transfer protein inhibitors (e.g., CP-529414 (Pfizer)),
and/or nicotinic acid and derivatives thereof.

[00276] MTP inhibitors which may be employed as described above include those

30  disclosed in U.S. Patent Nos. 5,595,872, 5,739,135, 5,712,279, 5,760,246, 5,827,875,
5,885,983 and 5,962,440.
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(PF/ Ki ssei). [00272] Exanpl es of glucagon-I|ike
peptide-1 (G.P-1) receptor agonists include Exenatide
w@ Byenssri), NN2211 (Liragl utide, Novo Nordi skiCT/US2008/076984
AVE0010 (Sanofi 15 Aventis), R1583 (Roche/lpsen), SUN
( GSK/ Hurran Cenone

E700 Dai i chi / Sant or GSK-716155
Sci éﬁ”@é ﬁa M@ﬁeﬁ ﬁeyac ew@lﬁz\ hich ppybegmplgygdin
ant 'co&bﬂﬁ%ﬁoﬁl'wﬁ plt lﬁ%e GHhp @A morﬁﬁﬁql d;g:d%%més%h'af?({‘related

COﬁpOUﬂ ention inclu ergoset and
D- C I@Dmpa)unds lag dikclospOMAT 8] Pasui Nal3L983.440, llonaSﬂIhle(’memerE)rﬂné

t he TPHg FOAHE e@%&lo%@?@iﬁ?&@%‘%%“&?@ e gy and teted
Isnc chthlé&ﬁid% @1%%8 di 1§s%{1 leﬁg ]Ibaﬁ‘enmo ij:ﬁ@@@ %1m\[39t%7 élld related

Exanp Sui ta | pi owering agents for use in
c ontebmpdunds) amdisdhosedm U.S dtapatiNaks 4,648, THdenpd dSkhitl. Other HMG
i nvention i ncl Plnhlblto

e on
r ed §@°Faﬁwnﬁﬁgtt?ﬁ g wﬁaﬁggéﬂap QiR ey et Bﬁetnaﬁgmlted
fi brtd) Gru@statin er‘srclo\éﬁitlh‘(ﬁS;’PaM 35)54 m‘ pérf;vgsrteﬁm as disclosed in

Ilpoxygenase I nhibitors, chol esterol "absorption
i nhilb® tPcatest Nog £6806,798-20b5 1 &7 08 catdrvexidtmanssipoloselrin U.S. Patent

191 @ oL e v b Bl i Sapio s

Pr Oty Rktdiin QNK' lt()@j') Sas Ql?sclgsed B '85?6%61’116 4o( £h11280) lea]sta@l{‘ d/ or

nicotinic acid derivatives t ereof 00
i nh .(&momgsAszaneszbqéwm diselrelecis U Peteitied SA6G449.

o Uiy, TETnsd Py Baensart i osghh g g s,
5, 88Rr RGN VR AR ZeAttatin, Ja?a?eas%%ﬁa@%%ﬁ 53
PCT/ US2008/'076984 ~ [ 00277] The HMG CoA reduct ase

iSnhi[@0279) s Thiiibtc awai)debeatenwlmylemay Ipe entpdayied macoimbimatnt wiith

and SPEpERaG RO duuad el R Hhrte £ O bt
No. b@za%%?ﬁtelé]l@poﬁbl‘a%éa&h@ﬁﬂ)rﬁte dnenél Hik@lﬁrwuc@lnéﬁd rél@clz@&&r%ounds

conpounds, disciosed in U 'S. Patent .
pr a\ﬂaélsdosedn In TéSdPat@llt Abeldb 3,83 o rfpwiihis:, and g@nﬁtaszll bemg

di I i. t t 6, 227, t
o IR Bl agisermtia sad i B uf o Ol -
2yos. Seﬁhaﬂé@(’sz&ﬁleﬁ% @oﬂeeﬁﬁga)lyslwell% Iy 6sta'5lfy@{hcf§@$oﬁ1@&l)' @1@5@-

i nhibitors which K be enpl oyed herein include,
ar e SA5A (2h Najubgsiduted whanplanmneslervaiing), idiagisl! 64@B-407), U. S

Pat 5 cerjv at.i in
Pt BB (Bt Rl s D 5P RERS
at or.
e glfﬂ?s%&léd@xtgggl‘ éﬂlh&cﬂeg@ﬁ@sAg%dgioganﬁP @I@%ﬂﬁulé‘n@ dBidstive),
at avekinemidn(Qunitewah Sk §HOIS, Anicsceadivananid @N@i,@&% gnd CL-
ﬁs %3?51160 (% lqbstlﬁlteld u‘rgea dlgrl\tfa 1Vtt°,s) I}ll?cotn%b am& agf‘f’)ghox ac1 as’nt r?etomycm,

p-aminosalicylic acid, aspirin, poly(diallylmethylamine) derivatives, such as
disclosed in U.S. Patent No. 4,759,923, quaternary amine
poly(diallyldimethylammonium chloride) and ionenes, such as disclosed in U.S.
Patent No. 4,027,009, and other known serum cholesterol lowering agents.

30 [00280] The ACAT inhibitor which may be employed in combination with one or
more compounds of formula I include those disclosed in Drugs of the Future, 24:9-15

(1999) (Avasimibe); Nicolosi et al., “The ACAT inhibitor, C1-1011 is effective in the
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( Shi onogi - Astral/ Zeneca (ZD-4522)) as disclosed in U S.
Pat ent No. 5, 260,440. [00278] Preferred hypolipidemc
W@o®nH$s78F € pravastatin, |ovastatin, simnmvastatPer/US2008/076984
atorvastatin, fluvastatin, cerivastatin, atavastatin,
and ZD4522 15 [00279] The fibric acid deriy t|v
whi PFEVRRIPTIRd EsHRRed 2Pt Edpirskeream Ramskts offer ?eﬁ%e
CONROLA 1) pr7py! i Ok iR ArSracqlogical profile of
gennfRS)IgdrgozﬁI IIE ) IWI'IIﬁ?aSIé 9r9§Ibeza |1’Le)d?at eII% CI pra%0 I)goca I)mleo
cl i et X364t e,no%tﬂlACtAﬂ“enlhlblke wn]hrpoIﬂntdIprllpaiedncrEtlat}ededlated by
npounds, as .di sc] osed @ .74, 836,
fené‘FlF‘BI”ﬁ@‘é’péeﬁ%mb%fﬁlﬁ IEP%IWFCY?I@M&AP?I? é‘rP‘i‘t%‘Bmg jppRgotein’”,

I I I
gﬁ' Ct’a%gl\%cs'ﬁr 1§(‘1% 2@%1@5‘83 Sty CRBINSRPCRN 65 ] PO

Se had Pol'i cexide), as well
as Ibuqawlahlblalkstﬁlﬁnyieilph@nulmmia)zole BiCadi 1nEb1t<ﬁQ%oa(rnged Chem.

N ke)figl Efg%ﬁbgﬁ;[glliagqry Igg’( é/@_tﬁ)h\{; ) "‘Aém ?nh)Ioltors
' st 'P@?@@BQ@MG%QEBQ ary IIIHIldeﬁﬁ‘c a(xé'%ﬁn A058&)erotic Actiyities in

am nocycl odextrin (Tan yge Seiy A i nonoto AJ-814
(az LHXpﬂeneuI@ﬂ Avmtailsv;d)lﬂammalonn Mvdd@rs(a@d Rathoap) CREXndn Anc.,

i guts Kok ok iervatiagdf ORmOlRe 43 Gatat’®

aci RihHBRors: B&tbﬁtfa%tl d@l%@dﬁ’l@ﬂoﬂe ageRr AL RORRLI Gl %3@904125
aspirin, poly(diallylmethylam ne) derivatives, such

di s o{lQ%E dtaunetal. SIntitz toesf aiyd-Cod,.chbRstORB0- aqsd a‘amfﬂwyACAT) as

o RSt i 8L SRR A S i
4, 03dy umﬂ%a@my %}h@formca% AFdhBleghe] &?Hﬁﬁs@éraée@ﬁ@ﬁ'l"?g
agents 00280] The ACAT i nhibitor which be

lén'pllleyeldpmfmt oMrlwalf santitwict! N-pheayle¥ -[(Ivor e conpounds of

| a, |
Fut ot apedcsghah eGSR VIGTRFDup oot BRuge iy
" TheoDetdcid: rm iR 3 6§ 59L9&L 195%) &5 fre Bl VEsidho Phﬁﬁlaceuﬁ@a:ﬁ
WO 2009/ 04575 PCT/'US2008/ 076984 preventi on and

regri@sbidon of aortic fatty streak area in harrsters

(1o gURRFL L TR hiholibighR g mit B el RN T Boonvr s,
J6CE sgoffé ID20MAVRho | Madeﬁ‘tmamd Qkd)Whd DYE%ﬂEﬂ(fEh Lilly).

hypol i pidem ¢ activity nedi ated by selective
supdf®s8i o rEX@iﬁpltrShé sma;bhttcmle%@draéﬁqrpin)ncmhlbltors for use in
oBlog cont aj nj r.di ova

I
Rev com III})U @t F%PIQM QP T%Hntw ﬁtino&m ¢ g%etlmﬁae&g,et}ﬁsg(is
tlbmy]a' IE@QrIlﬁesa(If%ﬁ(lIta%IéI 1fe%]ﬁ§/al+/‘b9é WW&h%bl@é%ﬁIﬁﬁtoﬁ%Tuse in

[ nh| bitor", Bioorg. .
( 19961)1b1nmoawa‘é1 theB:oﬂlpomtds af the inGbretpn erclude cO‘rﬁ;(ﬁAﬂ'ds as disclosed in

nhi bi t or,s N [ C hani sns for Hypolipidemc

iaf &ﬁ@ OfKIel‘I:é’%égfIébgg (1%&% vities in Experinental

Ani ngdas4y  Hak IlgdWEénhéérInth%‘ijé hief ﬁa)aﬁbdenf)p?&y@w&mb%n with

Press, Inc. pub .

eds.one pipmorg @'Cﬁnmsds(of $gB)la I$icilu;1k d)@ﬂllpo;ergeraise (15 L@Q:tn'hlbnors
such as benzimidazole derivatives, as disclosed in WO 97/12615, 15-LO inhibitors, as
disclosed in WO 97/12613, isothiazolones, as disclosed in WO 96/38144, and 15-LO

30 inhibitors, as disclosed by Sendobry et al., “Attenuation of diet-induced

atherosclerosis in rabbits with a highly selective 15-lipoxygenase inhibitor lacking

significant antioxidant properties”, Brit. J. Pharmacology, 120:1199-1206 (1997),
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i nhibitors: potential anti-atherosclerotic agents”,
Curr. Med. Chem, 1(3):204-25 (1994); Stout et al.,

wO bowbioki7sdr s of acyl - CoA: chol esterol 0-acyl treeEis008€76984
(ACAT) as hypochol esterolem c agents. 6. The first

e Eo AT LI LSt A Dl
acyl ) f11€ S

o S%Lg@?ﬁ 8%5221% TS s leem ﬁaz%)!é?}n&ﬁ'm%n a1 1205 8§99F
pherj§028§ic| dpaengplyd Qflsnﬁtab_i,el ahtHhgzestemitehganhfanase dn combination with

ny pg]:l:ehc%lg]%gl;nedé ggﬁéngrgseggfg%l&l})g @Flu@e&?@?@%&%@kgﬁ calcium

Rhar Hﬁfﬁ@lLﬂl ?ge allrcf'fj 3%3 d LW Am iga éﬂ)ﬁfﬁoﬁlfeﬁ it c
agent nay regu or of LDL receptor ac |V|ty
20 sundddlipse M@&re(diﬂ}adm%cﬂa@r mhk)mﬂmznxm h}(ﬁ‘mchlotodl)mzaded

e ol B iR e BB R BT e e JSuh oS hcice

co nmlaﬂﬁrbrﬁ&hlﬂhgéw g&l?ﬁw‘%ﬁ%@h‘iﬂqil&f etﬁfﬂ‘%( Hcr‘a\éﬁﬂh&rgﬁ‘afen,

i nclude ezetimbe (Zetia anpl es

Sui tchlol’tmhdblﬁafurcmamidm th@oBining, mlutetaaldspnmtmnenenhnikhir'tde,r s
for use n ti.on Wt he. co the .
{0 sHETsleion s TEGHB (s Hiskinh S GHE T et s
of  tRRndpH, Ubnop ﬁﬂeﬁﬁa@nﬂ%&aﬁo%ﬂ?%ﬂazo% O(?e%}ﬂ, P&fopril, quinapril,
| i poxygenase i nhi'bitors which enpl oyed i n

c ontsamiatil, bsinagiri AT drreceptor ardagenists @@Lﬂn@stamﬁrbésanm alsairtan),

i nclude 15- I| 0X) nase LO hi bi.itors, .s

bt e PR RTOE bty alweg@rloaélgaorpwuvﬁ 5hs&in Us.
97/ K3RAENos] 95 1050 A B4 016S). D8l ETAAGhABAR: (¢ Wpounds

97/ 12613, i sot hi azol ones, di scl osed i n 96/ 8144,
1and disglobed iBHVG O 15|89)on@trala@d@neptmasfs@@%mh%nlﬁobsqpemidase

te I et duced theroscler
i RN ERTACE Bl e St i SR ERELER Sn "
I nhigaikQr | acking significant antioxi dant
properties”, Brit. J. Pharmacol ogy, 120:1199-1206
(19900286] - Ex@uplesyDs @i R/20455SBy BETs (182008/c0mb@agdbn vefidthe
Cornicel |i enase an

| nhFBW?“(B‘HS S arupRiRe AR B0 Do L pppagpit o
10 s eRgRc agdait, Rt 3RRRNESBIC QI A llpﬁﬁﬁh}%ltor % sbibtofith (and
(1999) . %OOZ Exanpl 6s of suitab

ant idopayied) tr@wkv @hﬂvg@m thyfaag reggpeor |b¢ta d@lﬁtﬁnﬁ@t prognoggctiagent.
ion incl.ude, bet

aar JfBREY C CiinsBoat Bl oo AR dh SRR R bl be

(L- topghaBempiofd Recontihtion Hith Edr@%AMAs of &ePRAt invention include
ni f edi pi ne, am odi pi ne and nybefradi | diuretics

( e glmon@bﬁm‘@ SbVHII%\ﬁPd%ﬁW@ ﬁmrh SBrldt hi8 S:m@é -Aventis), MK0364
dr of I
W SFF(ﬁ%PSS]ﬁqS%QI¥%Ig<ed UI?;%% ﬁﬁjv g'%[ﬁrta%na g her. Patents, 14:1435-

tr| qhbp@gm:—;t hi azi de, pol yt h| azi de, benzt hi azi de,
ethacrynic acid tricrynafen, chlorthalidone,

f ur d8ERBIde Therbesod ndrbnsegic tuemsts arichanaytbe optimakbnesoyed in

am Ic(o)rnlbmation with compounds of the present invention include AJ9677

(Takeda/Dainippon), 750355 (Merck), or CP331648 (Pfizer), or other known beta 3
30  agonists, as disclosed in U.S. Patent Nos. 5,541,204, 5,770,615, 5,491,134, 5,776,983,
and 5,488,064, with AJ9677, L750,355, and CP331648 being preferred.

!
.-
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10 spironol actone), renin inhibitors (e.g.,
aliskiren), ACE inhibitors (e.g., captopril,

waQodoenepsd |, fosinopril, enalapril, ceranoprilPCT/US2008/076984
cilazopril, delapril, pentopril, qui napri [, rampril,
I|S|no r|I AT-1 receptor. antagonists (
| osa{i"{ )Eﬁﬁa@a%qféeﬁasemtgfarst%§ maygbp Op%@@ﬁ}z gipployed in

ant
o 880543, Sy RS L7

6, 0431@&&),,wﬂhmlhstsﬁ'ﬂ5é1ﬂgpre&n‘edﬁgonl st (e g., conpounds 15
di scl gsed in WO 00/ 01 neutra opepti dase ( NEP)
i nh.l%QZ?Blr s Th%%%%g% gég@mweﬁ FUBEKGiR lgm@aqﬁfomﬂu which

isnhi S. ﬁtllocl)lgﬂérs%jlplo ifiis FaP@dbida ?@m it Qﬁf (ﬁ*fl)l‘gntu al ﬁi"y%e

nitra es o swta anti -
agentbatrimine u@e‘ramate Cloirion &t Jobmow), ARDtY36 (Acoaipo abmttme of

the present i ve ion in canna id receptor 1
ant éﬁ%%?ﬂ%rtm)ow P tﬁﬂﬁ\%@@i@@&«?@?mg are ér@§ 3 adrenergic
agogb@bl a phRASE AR QFor b%ta%%ﬁl &ﬁ’iﬁé HhitRRgy be Opéigrtlaély

m ne) reuptake I'nhi bitor, thyroid receptor
dr ugmphuyeﬂ mrcomhmammrvemtcpmpagldmﬁthe fréeadmjenGaninabdertbyrdid

rece%ﬁpé&%@ﬁé‘s;a@ﬁ% e vl S R G S Bl s
ﬁ&roﬁ[o?% W@b?ﬁ@a&&ﬂ%@%ﬁh cdnTRRRRAME Ka%BYo 319
5598 | zer SR-14777 Sanof'i - Avent 1 s), 364

25 (aMﬂroaanshﬂdgplh&sred di scussed in Hertzog, D.L.

Exp [ Ther .. Pat ent 14: 1435- 1452 2004 oL
1003@@?%3115@%05%@0 s%ﬂl@ﬁ@gw BepbPally cipplo § nijgation
opt i amabyo Db Y Etede m%a{mi lﬂahaeoaéxwhlataﬁmp@femﬁm%

t he present i1nvention include AJ9

1(5Ta lpbdwglBeriandlppion,)or Hlaiiﬁm,Bﬁtl(ddEatmph)etanmre beiRg 3@6@4&1

| ot her k a onj sts
di sdﬁ@g%]d %}@%C@npofég § m% Cﬂe}gﬂ usgd 13 &im g%longvm}-ﬂ@? cgljp@ounds of

5, 496 phddnt ivehtd S iRGRle CAORcHtA8BoliE . VV'SR*’ZTQ@%?MCHRI
L750, 355, and CP331648 being préeferre -

200 gmag@?s@ 8. PCIISRB08! gil619B84cepiod @lﬁ@)}llsﬁxml-fbalta:gbmsts

I| ors whic be o i.on e
AR SR b e A e il

20n0|b'ﬂﬁ{1ﬁlg%(l)télﬁst@tg QU-AFL1:96Rin)( Al i zyme), with orli st at

bei ng preferred.” 10029 90] The serotonln (and dopam ne)

reud0@RR4E] i ﬁhrtlmrttbercoamdwmis ofvhd plesenomventior may be msagvmbe
optionllye edln i nati.o ith a.
for ﬁamgmﬁthw ey {E:‘)tﬂfé’, lnelkb%v%m%ﬁa9@rlzltj=gpm§‘iyﬁtaa and

Johngom)® APD-356 (Arena) or axokine (Regeneron),
wi th sibutram ne and APD- 356 being preferred. 100291]

Exarnpi2es] ofExhhiyeifduitpRamin®iy Sfbigtiggnady) ass dsdtinahageay, or
be optionally  enployed in conbination wth conpounds
Bf  CAgnitesEpRting deeit foiore inrombinati¢myitioihe compounds of the present

invention include, but are not limited to, donepezil, rivastigmine, galantamine,

memantine, tacrine, metrifonate, muscarine, xanomelline, deprenyl and

physostigmine.

[00296] Examples of suitable anti-inflammatory agents for use in combination with
30  the compounds of the present invention include, but are not limited to, prednisone,

acetaminophen, aspirin, codeine, fentaynl, ibuprofen, indomethacin, ketorolac,

morphine, naproxen, phenacetin, piroxicam, a steroidal analgesic, sufentanyl,
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10 receptor ligands, such as those disclosed in WO

97/ 21993 (U. Cal SF), WD 99/00353 (KaroBi o), and WO
wO08403¥ (KaroBi o), with conmpounds of the Kar@BUS2008/076984

appl i cations being preferred. 100292] The anorectic

agent which nay be optiopally e yed i n conbi nation
Wi t ﬁ“@@ﬂrﬁf@ﬂ‘ﬁ%@f%fa?ﬁhﬁé’f selapt n}ﬁﬂ%ﬁﬁdmﬁw%éw@e hazone,
dex i t anol am ne,
o e R e B e el
10026@P7ICx fide abmmmdd;p&thm and pateit@ppigetibns Are incorporated

i nation wth the conmpounds of the present
mCE’ﬁFIWrF%@P‘i?de CCK receptor agonists (e.g.,

SR 16&9@8) ThMERL othéntflé?%i%ﬁﬁ@e{oeﬂt? ~yehen eﬁﬁ'&f@aﬁﬁ“’ &Ghination with

gal ani n receptor antagoni sts agoni st's
(‘e. ghe cobfpo@idBpf the prpsenninomtion mey bccusbd dor@ganle, in those amounts

m net ., .CRF nta oni s and CRF 20 bi ndi ng proteins
(e. gndlcaﬁacbla@s %%a%%fﬁf{efeie@@ﬁzgwp the iR Act offpove, ot
CONRARHAS (féfterﬁllﬁ%d%;&%eo@%rdﬁﬂﬁy}ﬁs‘ﬂll ARy be used in

conbination wth rotease 1 nhibitors, including

but [0ﬁ299]| i At efdnﬁoun@w&drmuléﬂ):alﬁwchdm%ﬂmwﬁr any 1l @R ASgs
of sujtabl e nmenor nhanC|n ents,

iy Brshtherss b 1abfmeais ot SR, S Brebftedsiigge form of

ag e %‘tffetg O4psHSE ofaRulEOSFRLRAL @ﬁbl%ﬁﬂ{tﬁgal&oﬂﬁ%ﬁﬂﬁf Qfé:h as by

present i nvention |nc arenot lim
t o sdlmutap@ms liptravenoas tintgniuselar, gmirmnamemalmge;ctmnmntfmsm

tacrl trlfon cari ne, xanonel i e eprenyl
and © CBW%%E? ot Sf?é‘ ¢ 1@6%5@%1‘1“% PPl EsIgFOus oft WéPBF %‘p

ant ispdpRf i ATRERILY nﬁgﬁfﬁ%%dﬁﬂﬂfstrm th nle%%pﬂna%rh&@ O b
30 the conmpounds of thé present invention include, g

are nnhatatlbm mrety_etd)ptcelly, prchdn msbenbrm Ommeammlpmem or rectally

aspirin, dei ne,. fentaynl r of i ndonet haci n,

ot o ot B RRhrBon R damie® Bb RBauR RS Ciai5s Biapxic
a StyBkfHasaticAl ?ITJ: GbI6 Vekﬁélésedi”dﬁﬁl‘)ﬁ{s’ - 126 V\D

2009/ 045753 P 2008/ 076984 sunlindac, interferon

al pHed30pir ediniaswyingost thcrmetihydl o tbeimiewibofre freating diabetes and
ucati sone, bhet ang

Py LGS CRgme BTG aeE AT R GHaT POgag L FRyaining the

Rf O 8RBALONES PR I RIE 0AREhoRASED bn @RAMAC ht \) Snddre
i ncorporated herein by reference. 5 [00 The above

ot hentiltyhentipidernic |agenm)emi/:@r otmeypeehﬁpdlmyt@obgems BesdCiaten with a

with, the u resent vention may, be

usedtamgreERTRHAGE S Bt T BSR4 ¢ e

Phy sbeiu@is en@ﬁﬁf ﬁ%@ﬁ@ﬁ%ﬁ%h@& ligRidReicRabeusntSAfd out

above, or as erw se determ ned by one of ordinary

ski |p|harma,cetuh@al aqlchtlves of a type appropriate to the mode of desired administration,

25  such as pharmaceutically acceptable carriers, excipients, binders, and the like. The
compounds can be administered to a mammalian patient, including humans, monkeys,
dogs, etc. by an oral route, for example, in the form of tablets, capsules, beads,
granules or powders. The dose for adults is preferably between 1 and 2,000 mg per

day, which can be administered in a single dose or in the form of individual doses

30 from 1-4 times per day.
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[00299] The conpounds of formula | can be adm ni stered
for any of the uses 10 descri bed herein by any

w@iwak7es neans, for exanple, orally, such as PCI/Uk®08/076984

f orm of tablets capsul es, granul es or pomders

subl j al ly; caII ; parenterally, such as by
subdwﬁﬁe @styplp ensuls g P&l agTAINSHRHOR CaNtaps cagppounds of structure
i ntr Ancthdd) Obhd . nilstbdPAle (1 NirRUGS

o' LR beb U O Bl S0l (SRR
or thquﬁnmnmﬂh}mwnmé@mmwjmkndﬂmduﬁgnmd@mMestratlon to
the pasal ne as, by 15 inhal ati.on s

t opil®BOEN Ast@i@ﬁﬁé@eth? Hs@afaaplmwfodacegrb@&?ﬁpa?aﬂaslpﬁflﬁ%.‘%éo mg
gos o?génﬁioluﬂds ot %‘tﬁ[&nﬁ‘él infd oV, afsgi: tidAl fre%kbo&?ﬁgﬁﬁf deBifire. FOr

age it fornulations containing non
phansadeubntes dfthadelept mbbéwitedind| @physiol eiidaliefines to produce
[00300]. I n carrying out the nethod of the invention
for 24 %W&H@”ﬁﬁéﬁ%?es and rel ated diseases, a
phar maceuti cal conposition will be enpl oyed contai ni ng
the 20 conmpounds of fornmula I, with or wi thout other
anti di abetic agent(s) and/or antihyperlipidenc
agent (s) and/or other type therapeutic agents in
association with a pharmaceutical vehicle or diluent.
The pharnmaceutical conposition can be fornul ated
enpl oyi ng conventional solid or |liquid vehicles or
di l uents and pharnaceutical additives of a type
appropriate to the node of desired adm nistration, 25
such as pharmaceutically acceptable carriers,
exci pients, binders, and the Iike. The conpounds can
be adm nistered to a mammalian patient, including
humans, nonkeys, dogs, etc. by an oral route, for
exanple, in the formof tablets, capsul es, beads,
granul es or powders. The dose for adults is preferably
between 1 and 2,000 ng per day, which can be
adm nistered in a single dose or in the form of
i ndi vi dual doses 30 from 1-4 tines per day. -127 WD
2009/ 045753 PCT/ US2008/ 076984 100301] A typica
capsul e for oral adm nistration contains conpounds of
structure I (250 ng), lactose (75 ng), and nagnesi um
stearate (15 ng). The mxture is passed through a 60
mesh sieve and packed into a No. 1 gelatin capsule.
100302] A typical injectable preparation is produced
by aseptically placing 250 ng 5 of conpounds of
structure | into a vial, aseptically freeze-drying and
sealing. For wuse, the contents of the vial are m xed
with 2 nL of physiological saline, to produce an
i nj ectabl e preparation. -128 WO 2009/ 045753
PCT/ US2008/ 076984
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VWHAT IS CLAIMED I S: 1. A compound of formula I NN |

QXOG Y R3b RZ R3a 51| enantioners,
waelc@sherredmer s, or salts thereof wherein: Q i BCL/PS1088076984

or Lee; Xis Cand Yis N or Xi sNandYis77C, 10 Gis

R4, Rdaa ~R4ee; | is -al kenyl-(W)n,

-cchHé 1<'§|CI(1‘W\§]FP8$ -al kyl-(W2)n; L. is

-al kenyl - (W)n or -alkyl-(Waa)n; Lee is

-al kenyl - (Wee)n, -cycloal kyl-(W)n or -alkyl-(\Wee)n;

nis 1 td 3; Abooundwf femaie loccurrence, is

i ndependent |y hal ogen, -OH, - - C0O2R6, - CONR8RS8a,

- OCONRsR8a, - S02NRsR8a, -SO?G,Q 02R6, - NROSO2R9a,

- NROCCRPR9a, - NROCOR9a, af | kyl, hal oal kyl

al koxy, aryl oxy, hal oal koxy kylthio, arylthio,

aryl sul fonyl, al kylam no, a , noal kyl , aryl am no
or heteroar yI am no; 20 We Y i ndependent I y hal ogen,
-0H, -CN, -C02Rs6, CO\IR8R853 -KXCONRBR8a, - SO2NR8R8a,

- SOR6, -S02R6, -NROSO2R9a, - NROCO2R9a, - NROCOR9a,

dycl oal kyl, al kyl, haloal kyl, lal koxy, aryl oxy,

haI Mﬁgﬁ%’s (ﬁislt(eiléomh or s@l‘is?’tbér?df%vhere Lyl sul fonyl,

am no, am no or
het er oar Qllﬁmmporme [ s [ ndependent 'y hal ogen, -OH,
-CQ2H, - -CO2R6, - CONRBR8a, 25 -(OCOR6, - OCONRsRsa,

- S02NRs R§a\s C amhy 4 Tli»ﬁr -S02-al kyl, - NROSO2R9a,

al Koy, STRSANT T et al kxy. - al ky1 Chi b, al Kyl am no

@M no or Gagmkp8al kryR4 Wa, | S i ndependent 'y hal ogen,

0RO g:l%rgl (Wi, é"§% oalkyl (Wl)n e By - (Wa)o:

Laa s -alkenyl-(Wy), or -alkyl-(Waaa s
Lec 1s -alkenyl-(Wiee)n, -cycloalkyl-(W1), or -alkyl-(Woee n;
nis 1to3;

15 Wi, at each occurrence, is independently halogen, -OH, -CN, -CO;Rg,
-CONRgRs,, -OCONRgRg,, -SO,NRgRs,, -SORg, -SO2R6, -NR9SOsRy,,
-NRyCO;,Rq,, -NRyCORy,, alkyl, cycloalkyl, haloalkyl, alkoxy, aryloxy, haloalkoxy,
alkylthio, arylthio, arylsulfonyl, alkylamino, amino, aminoalkyl, arylamino or
heteroarylamino;

20 Wiee 18 independently halogen, -OH, -CN, -CO;Rs, -CONR¢RGg,,
-OCONRGgRg,, -SO2NR$Rs,, -SOR6, -SO2R¢, -NR9SO2R9,, -NR9CO2Rg,, -NR9CORy,,
cycloalkyl, alkyl, haloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, amino, aminoalkyl, arylamino or heteroarylamino;

W, is independently halogen, -OH, -CO,H, -CN, -CO;Rs, -CONRsRsa,

25  -OCORg, -OCONRsRs,, -SO2NRgRg,, -SO-alkyl, -SO;-alkyl, -NRgSO;Rg,,
-NRyCO,Rg,, -NRyCORy,, cycloalkyl, alkyl, haloalkyl, alkoxy, alkenyl, haloalkoxy,
alkylthio, alkylamino, amino or aminoalkyl;

W 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRg,,
-OCORg, -OCONRgRg,, -SO2NR5Rs,, -SO-alkyl, -SO,-alkyl, -NRoSO2Rg,,
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- OCOR6, - OCONR8R8a, - SO2NR8R8a, -SO- al kyl, -S02-al kyl ,
-NR9SO2R9a, -129 WD 2009/ 045753 PCT/ US2008/ 076984

WO NRICEZRPa, - NROCOR9a, - ORObORIDLSI (ROb) 3, cycPOHUK2008/076984
al kyl, hal oal kyl , al koxy, al kenyl, hal oal koxy,
aIkyIthlo alklamno mn§ or. am noa Wee i

ndepBAdeHer 3 s Ber Ry ey o 1 s bl alkoxy,

~ 30 Zﬁ@ﬁaﬁaloafl{%lml%ﬁ%ﬁmamm§gg Eﬁ%@pl - SO al kyl ,

cycl oal ki, isshdepbndeitil takighy - QHaJGNaF@G)ﬁ HzDBal- E@Ny,gRga,
| kyl | k t

ot w0beRer o N SRR St alfisor SR ISR

fset em%@m -m%mha, ARt RYRLIY, m mmﬂ i kiR alkylthio,

rovi ded that ViPee are’'no
onI yania), axgmnalkyi aaj/lkl;dte;roaaa or RS@roamtyl R&bremrthe aryl, heteroaryl or

o IRERS A L REE 0 Ha ahe
- NRGRAZRA thar WRS are%btl%l hal(ﬁ@ﬁ Qaliky! . cycloal kyl,
al koxy, aryloxy, alkenyl, ha oal koxy, aI kyl t hi o,

aryl t hi oRs, Ra@raptli{tsﬂ a‘r@mghtpen@httyh)aimgam hala)gwmeﬁﬂl kN, -NO,,

Y oo P ke e thi P Seter Shrsfity ShecoRe.al

h I
R;; HRES Wcloﬁﬂ%%l Qﬁo@?&r‘yféfi‘g ag%n}g} %R%%gi}ggﬂ%glm R 1R,

het @r}d&uyfom}yla,lkyﬁmmcoﬁmwhalkﬁ arplgmive, lepardaoylerhing, aryl, heteroaryl or

sub tltut V\fl nor e suhbfc, it ents sel ect ed

f 1 ofREFY eterogﬁém pliREoRs,
- NRSSQ2R6 ng;@gp j - C02H, - OCONRS R8a

- CONRBRSa, COPR6,’ -soéha al kyl, al koxy, aryl,

& no, haueawyeycwalk&ror hivigtoeyabelrafl of vl mesiy b vpigsnallycy | |
| k het .or _h | 0

o bt Rt s PR s B el S oMY 20RE s
R4aaOC@R9¥€N0@1R§(ZOR6,‘ANR§§®2H?YC®§%C(E@)RQn@bLBI -OCONRgRs,,

substituted with one or nore stituents sel ected
f r onC ORIy ANRs(HR6. 8RR, allsR@]koxpaoReminChgteropiREOORS

OS%%ZR& VIRE AT iy e M o By ey

r@?noﬂaﬂi} abeayed ¥ith R, eRer gAY, wherein the al kyl,
al koxy, aryl, heteroaryl or heteroc ng may be
\%%

opt i onal ls Mlkwh véhviay fhe Rptionfiyesubstivpes! wishencry gore

Rdee | aI k f h

oot ruhEn RS s sl R Yo, o sRh E0RE LRV N CRRe
sel eNRgsd)zRg om)k@L@(gﬁaa cogﬁ oc@RﬁzgRga,SR@NRgmscom

- NRSCOR6, - NRSS02R6, - CORS, 2R6, - - OCONRSRSa,

coxﬁ@ﬁ@aalmmkomamo h@@mmlyl al h@ﬁroarde Wiegxajn tha ek,
ﬁ<’0x h% Ffrh%I%Yo%r)X or he%rohc?/&%rrg%r% o’ptlonaﬁy (sz"ubstltuted with R7, Ry,

Ry, and Ry;

Ry 18 alkyl or cycloalkyl, both of which may be optionally substituted with
one or more substituents selected from halogen, -OH, -OR, -SR, -OCORg, -CN,
-NRsCORs, -NR5SO2R¢, -CORs, -COsR6, -CO2H, -OCONRgRgz,, -CONR3Rg,,

30 -NRsCOsRe, -SO;Rg, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with
R7, R7, Ro, and Ryg;
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the al kyl, al koxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted wwth R7, R7a, R7b, and
W0ORZ009/04575330 WD 2009/ 045753 PCT/ US2008/ 076984PCTRES208%/076984

each occurrence, is independently hydr ogen, al kyl,

cycl oal kyl hal oal kyl , COR8a, CO02R8a, S02NRSRS

or S02Rsks aﬁachy%&curéaﬂeﬁ IH ‘ﬂPF’Pdé?H@éhy @emaﬁﬁabéwgaﬂwﬁwy?

aIk Lioal&¥iCE6R) k¥R AEBINER Raryl, all of which
0a§%f¢onah?yzé% %lﬁu eﬁtgﬁ2 ’R? R7a, R7b, and

Rl C 5 RRg, aRaah odaﬁlinencansjlnﬂﬁ)endeaﬁy dh}dhyolodlaylraafmlmhetanoe'yl,

TSERSPSEE L Bl ol bR L p ot

ryl al ky apyl I :
0oy o ] s A S

) Co;h%alkylﬁ@‘aﬁ%&ﬂ&h alkoyyd maiwlacmyetryl aylpky, ahdrglr wlakklyl

het er | ox t er oar IaIk het oxy,,
ary|aa§%ﬁ Xlkawﬁwa eﬁﬁaﬁlal S aﬁf%¥ %ﬁ y?ﬁ’/‘yP’,'OH’
al kyfam deoNiral MRR%@FF d&gb ?ﬁ%ﬁ&?féﬁl&g%f&l?ﬁ, g;é’teroarylalkyl,

aIkyIS|I|caaIky
whe rhefervatytedkcay yalrylwryalkgl; alkyiﬁmcy Iaryfradiwltb'e, opiokyend) dllgylamido,
ubs itu

ed wi ; < R8 d ..
by iR o GRSy Ry APl o thio,
aI kX}th’ere%Vtﬁé éﬁ?i &Bfkteroa@'l My b@ﬁﬁl@ﬁﬂ@rsﬁfﬂstlﬁfed%ﬂﬁ(& ‘P)(o‘éé: Rby; and

of which may be optionally substituted w't
15 Ri@a, R v, and Rlo,, or alternatively R8 and R8a

be tak th th t wh h
S0 ot R R dher ngﬁmﬁdﬁgmgﬂ[ "Rt e il heyi g
2, 3yl Qfetefbaﬂ%leﬁe@a&@e@l all Bﬂ@lﬂaﬂﬁmé afm mﬁ%tﬁﬁ*tufeﬂ%Rlo,

t he group consisting of
UptﬁhmaRMyM§Ub&tltuted mnth R10 Rloa 'Rlob, and Rioc:
20 R9 and

hydr oge n% aﬁ%@%lve yclggga;r:lg ggal%élilfl b t%g‘?fﬁf)gethﬂ: vﬁgﬁg eErogen t0¥x/h1ch

het Ql‘ie‘?%?é’dttaél{ed Refolh @ axtebXlclyl ﬁll% cdfaitiyl Ch, MRY4 R&eroatoms
optionally substituted wth Rloa, Rlob, and

Rioondepmdentb(tselea@dwfrm thareraan eensisting ¢fﬁﬁé{ﬂa tndtS, yhigh kgy be

cycl o roar all of which may be

optﬁ@ﬁ ﬂ%m@qbé??WHP 6’&1 (édeRﬁioa Rlob, and Rioc;

@mnd 25 RR@andRbQ@4 eabHl QlRurr@él iRAQ&pen RhtIEREARM OIS QIGT, Ikyl

are |ndepgﬂhg%tljmhalomTalkg* %$ﬁé|o£ﬁ§3|g%§y§gogﬁﬁﬁ -
y 0

al ko, arealigy]; hegargaind ey heterpgyic f whigh mpk ¢ optionally substituted

ary Ia aIk cycloalkyl cycl oal kyl al kyl ,
cycloéﬁ%?lé%kypbxy,1%h1no -OH, hydroxyal kyl, acyl,

het er oar gl,, at'éﬁﬂl%@@feﬁéeo?é)mde U@ftl@?@ﬂd{/ J(] likcy1, aryl or heteroaryl,
het er oar y| al koxy, arylox , aIkyIt

A y R T IT6Y DY OO AH o o A i, i Moy 8 o,
A ylcar bﬁlo, l:lil%a, '{‘0{?, 'and ﬁ% at each occurrence, are independently halo, alkyl,

haloalkyl, cyanoalkyl, alkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkeny],

cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl,

heteroaryl, heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio,

arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -
30  CN or thiol;

provided that:
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30 CN or thiol; provided that: - 131 WD 2009/ 045753
PCT/ US2008/ 076984 (a) W, Wee, W2, or W2aa i s not
weywbo#7Ryl when n is 1 and R4, Rdaa or Rdee BCBEUS2008/076984

cycl oal kyl; (b) Wee is not cycl oal kyl, aryl,

het er oar yl or heterocycl when n is 1 and R4 e IS

cycl oal ki : VpcYieRY2 GRG0 lmcywwh%@@l%dem Riza OF Raeo
SUbSc&e'Vé%/HlbﬁgyIWth at |east one Rio, Rica, Riob, or

) Lee is cycloalkyl, (ii) Rdee is

cycl oal kgh) sdﬁ&;mhumEdoMkﬂhnﬂrmﬁmomﬁewbﬂﬂﬂg&b&h&cﬂnmland
het er oar ii1) the aryl, heteroaryl or heterocyclyl
is éﬁﬂbéﬁ‘%’?lﬁi‘%ﬂ wth R7, Rya, R7b, or R7,; and (ivV)

R7, R7a 7b R7aﬂ?, lgz,’anélﬁ A be sBLRKQET M at R:'éi(t one Rlo, Rioa,
heterocy da and Lee are not Cl

haI Rk, ﬁzﬂldQWhemb)ahe Razcoadky ], Rd ERy. A5 @cloﬁmymbsnuttdmmﬁaryl

e e R ST 4 Rk A s v
Roe ’R7| I§7 %75 Ml‘ R7c;2311d-(k}?R’P R?‘Pﬁ#dnﬂl lg; h@l m:tépoamrh@ﬂefbcff@ﬁ

compound i'§ a conpound rmul'a l'aa, [dd or
NON NN NEdl)l LIaaaanFEeeLare ot CsallyomMhabg’s- 3alk}11 RB& Réf"m&e
R3a .R3 R3 | dd, or. | ee. 5 provided
lt%ﬁgtsvbsaaljedmﬁ'l peptotslp St Al PECHigEdcy ol oal kyl when
nis 1 apg R eﬁﬂfﬁalﬂfo§§f‘§ﬁ¥l RIS G RAkth k. RhiYpee
i s not cycloal ary eroaryl or” heterocyclyl
when n is 1 and Rdee is cycloal kyI 20 (c) R7, Rya,
R7b, and,R7, st _be t.i tut ast one
RIO. R ch ATGEOmBEnRT GO He P e P ainged eamRyd of
(11 orlRAeEad, s;dcpdfqéeoal kyl substituted with aryl,
het erocycl yl or heteroaryl (iii) the aryl, heteroaryl
or heterocycl ¥t |s substltutl\ke’é}I wth R7, R7a D;R?‘b

R7,; anda R?; R/, 1S alo R4ee
het er oar yl ter ocycl y f (\) Laa and Lee’ ar not
Cl. 3alkyl on{bdl oGl 3al kyl \@g)enRiMaa or Rde \@\ﬁe RP5
substituted/{w Rh an opti I Iﬁ/ substit ut ed ryI
noi ety; and s % Rs

Iaa Idd or Tee.
15  provided that:

(a) Wi, Wice, W2, or Waa, 18 not cycloalkyl when n is 1 and Ry, Raza 01 Race

are cycloalkyl;
(b) Wy 1s not cycloalkyl, aryl, heteroaryl or heterocyclyl when n is 1 and
Rucc 18 cycloalkyl;

20 (c) R7, Ry, Ry, and Ry must be substituted with at least one Ry, Ry,
Ryob, OF Ry when (i) L. is cycloalkyl, (ii) Ry is cycloalkyl substituted with aryl,
heterocyclyl or heteroaryl, (iii) the aryl, heteroaryl or heterocyclyl is substituted with
R7, R7,, Ry, 01 Ry.; and (iv) Ry, R7a, Ry, and Ry, 1s aryl, heteroaryl or heterocyclyl;

(d)  Lasand Lee are not Cy_zalkyl or haloC,_salkyl when Rya, Of Ryee are

25  substituted with an optionally substituted aryl moiety; and

(¢)  Wheis not halogen, alkyl, haloalkyl or aryl when Ry, is alkyl.
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(e) Weee is not hal ogen, alkyl, haloal kyl or aryl when

Rdee is alkyl. -132 WO 2009/045753 PCT/ US2008/ 076984
wW@2000e5760pound of claim 2, wherein: L is PCT/US2008/076984

-al kenyl -(W)n or -alkyl-(W)n; L. is -alkenyl-(W)n

or -alkyl-(\W2aa) - al kenyl - (W ee)n,

-cycl oal §<yl ﬂ&e)cﬂm%ungﬁf%? L4WPEEYh: 5 nis 1to 3;

W, at e dependent |y hal ogen, -OH,
- ON, ' oBtr &%@g&%@ﬁ%m R8a, - SO2NRBRS8a,

- SORG, BQ%R@lken}’NRgSQQrRﬁldiyl (W.NROCO2R9a, al kyl ,

cycl oal kyl , IkyI on y haloalkoxy
al kyl t hi be1s 51? ﬁW@e)naaQW{g%@ﬂf(X\l&nl {Vani:no,

am noal kylk.1 @h I am no or heteroar yI am no 10 Wee is
i ndependently hal ogen, -OH, -CN, -C02R6, - CONR8R8a,
- OCONR8 R84, at ¢ SORNRBRE®, is 1B8CGRA(enISOARE:N, -MHRIGS 2R08Rs,

ary oy B PRBES SpRyTRin SORar y Pt SosBat™”

ar yLRRIEORY] alkyl %ykmhlﬁsm lﬁ%au@ﬂhm% K&loxy,q{amhm&wgl Fglfhio,

het er oar yl am no; I ndependerit |y hal ogen,

-Q0 zHlthw@ﬂylsulmzRﬁlkylaI@@RBﬁ&aﬂkyl 25/ lan@EORGIcterc@CECNERBRS A,
S02NRsRga, . -.SO- al k S02- S

10NR9C@S§PSC is N%@@@ﬁég’h aoget o kﬁN %‘#\% 85&%18%% kyl ,

al kagyoNelke ngbemg OJ%URQXSOZ&aJI\f%*S@!Rga, FNI@JCKXR%,r@yE'l@alkyI

am no or am noa W2aa 1S |ndepen ent | Yy hal ogen,

kyl ;
- OH,allkyChialoaligdpadtkoxy GOERG/, hal GRS R8a]thio; @IORG arylsulfonyl,

(IlO@ﬂR%gg% -SO%HRS! R@ai. - S% ﬁl k%l!i - 8_02- al kyl,

- ORI OROINSii{ iRABL RicnyishRak Kk, c@ JoN bed gal k:YJINRgRga,

K
al koxy, al kenyl, hal oal’koxy K ?/t hi'o, al kyl am no,
1@ n@C@Ré,a@C@b@Islkeyl -SOWIRB s §Q aikbépéﬁﬂ@hkyll, PWNRa0dyen,

. OOORE R NG R g oA SR ik, g g, haloalkoxy,

- NRIFG Y 2l ky iR &SR ammMIRRPOR9a,  cycl oal kyl al kyl,
hal oal'kyl, al kenyl, hal oal koxy, al ké(,l;,t hi o,

am noal kWan ISan@dpendh@ttYélﬁbmlyl OHr Chet z(bi:ﬁ.@z%ls C@N@Bléaa,n

opt 1 8Lk OC B R e RiRen SRRy 30 R O e

2 OVNﬂg@t)ZRB‘a{JIII\IRG@@Rg OIORIRSIE,, SHTE, )N @Yl HMLyY, ah@l QQ6Akyl Fﬁkoxy,
R3a and R3b are i ndependent |y hydr ogen, hal ogen, -

- CN,alkenydphaloalkggyz Réslthio, @mmmammsozmamlsvl - SOR8a

ai Koy Syt Ry raeB e AP RE Yo A B
ar yl-oboRs, @C@mma,osmNRgRga, -SO-alkyl, -SO,-alkyl, -NReSO;Rg,,
-NRyCO,Rg,, -NRgCORGy,, cycloalkyl, alkyl, haloalkyl, alkenyl, haloalkoxy, alkylthio,
25  aminoalkyl, aryl, heteroaryl or heterocyclyl, wherein the aryl, heteroaryl or
heterocyclyl may be optionally substituted with R;, R7,, Ry, and Ry;
provided that W, or Wy, are not only halogen;
R3, R3, and Ry, are independently hydrogen, halogen, -OH, -CN, -NO,,
-CO3R 34, -CONR3Rga, -SO2NR$Rs,, -SORs4, -SO2Rz,, -NRsSO:Rs, alkyl, haloalkyl,
30  cycloalkyl, alkoxy, aryloxy, alkenyl, haloalkoxy, alkylthio, arylthio, arylsulfonyl,

alkylamino, aminoalkyl, arylamino, heteroarylamino, aryl, heteroaryl or heterocyclyl,
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al kyl am no, am noal kyl, aryl am no, heteroaryl am no,

aryl, heteroaryl or heterocyclyl, -133 WO 2009/045753
wEOLE2808/ 076984 wherein the aryl, heteroarptT/U82008/076984

het er ocycl yl may be optionally substituted with R7,

R7a, R7b, and R7ej s al k or cycl|oal ky|,. both of

whi cHCFeEl ey %t?rafﬂa %hefg 3f limsy &g OWO@YO%H tithed wigh B,

sub§$|§H§Q£ﬁlselected from hal ogen, -0H, -OR6, -SR6,

OCORB, 2 CN, B - NRSCORG, - NR5SORR6, - CORG, - CO2R6,

-CO2H, - ROOMRGIRS aycleaﬂﬁmlﬁﬁﬂi% which RS @éﬁlﬂﬁmallyﬁﬁﬁdﬁﬁned with one
Pt SF Bty oo sus dltedcten iqss. OBy ey SRay DFORs -CN,
het exRatolt,, NRr,ROIEN %ﬁoﬁ%yc@?{ C@(t}d)ﬁﬁﬂiﬁ yCONRgRga,

Substituted wth and R7e] Riaa
cycl-NRIK¥R,, &ﬁﬂ@hﬂhﬂymhﬁm@pﬂummmjhmeQESMDImwmmqumﬁmem

one fa@ggfaﬁmwﬁ S koLt ed  r om hal 908h et with
CCEQ’,ngg CCQH - OCONRBR8a, - CONR8R8a, - SO02R6,
al kyl oxy ar , am no, heterocyclyl or

heteroarBhﬂswhtm&whwmhbnmykybmkkauwbﬂmaﬁyWM1mmormom

0 St R ool e o s s B OCRf SN GRe
or cmlmkgylcmﬁ%%@f cw;chcmmgﬁg QOINRIRE! D R alkyl

SUbStItUt ed wt one or nore substltuents sel ect ed

f r orslloay, ey raminc) kiteroQRE] or-18REaryl OGORG) the @klyl, alkNREETRG ,
- ooWsRAg! or‘h%@%%%%opﬁﬁ@wﬁ%@%ﬁ% Rop and Ry

het er ocyg) yik amﬂ oﬁa@}tc%ﬂ@r ¥bth MABIE Ay bO sptf@hklw substituted with
al koxy, aryl, heteroaryl or heterocyclyl may be

ldpt ionall hgre suha@merttme@dted\from hRpgenRTH, -OR7 bSRa@ ¥, ; CN

a1 kyRRs QR RGeS oty PR POCORReR o b3

R6, S(l)ﬁR‘%adIlﬂll Ch%k'j? ra?ﬂ' Ghind, ﬁetbr@@&%@ﬂf BﬂﬁfbtréaYylaskfllerém the alkyl

cycl oal kyl,” ‘aryl 'or” heteroaryl’, ~ all of Wwhic K

opt |abway,|agyl sh@mqaryﬂ ot tesepraayelhil Ry, berpignatty blbsfant@d Rith R7, Rz,
R7b, ,and R7, at each occurrence, are

|ndé%% A%ERE1y hal o, alkyl, 25 haloalkyl, cyanoal kyl,

@' koxy, Ré"a@@bl‘fé@éﬂrrer@é 't md@)@:ﬂdeﬁ%}’hyd@dg%ﬂl %l'k)ﬂ cycloalkyl, aryl,
yl al k aryl al oxy, al kenyl cycloa yY
cycﬂ@bﬁ l@DRyDrC@ﬁéboalkyIaIkonxy, am no, -OH,

N d |
et or oar §F Qo eI ebeny A8 covelbiTL it hererourmt

ar ylagey ahil nay 8¢ bpdohamygubsﬁwddaahﬁ]yw Ri,. R, anyRoxyaryl ,
al kyl am do, al kanoyl am no, aryl carbonyl am no, _ S02R9b

CNC2, - CRy- B Rhvi a5t Rowlesegl] epcutrace el indsperglonthydaker allsyly |
jagﬁ é h%al tcl:y%noallky}ll aﬁ%yt;)}?c’ thaloaﬂﬂoxy, arylt, aryﬁlxy, arylar}gl?arleikgf,)
arylalkyloxy, alkenyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH,
-CO,Rs, -CONRgRg,, hydroxyalkyl, acyl, heteroaryl, heteroaryloxy, heteroarylalkyl,
heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio, aryloxyaryl, alkylamido,
alkanoylamino, arylcarbonylamino, -SO,Rgp, -NO,, -CN or thiol, wherein the aryl or

30  heteroaryl may be optionally substituted with Ry, R10a, Riob, and Ryqc;
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- 134 WD 2009/ 045753 PCT/ US2008/ 076984 R8 and Rga,

at each occurrence, is independently hydrogen, alkyl,
weywbo#7Ry |, aryl, heteroaryl or heterocyclyl ,PG(I‘/USZEIDS/076984

whi ch may be optionally substituted with R10, R o.

Ri Gb, and Rig,; or alternatively R8 R8a can_ be

t aken t oEé%%ga’ﬁ AN PITWTHICE: ﬁ%@%qpe@danmyelwgms a kﬁby‘ycéﬁaékﬂ

at t aahagctAn O I RoEl £ LPGHE &90 RODIR s ficd with R

3, ogﬁﬂ ﬁ g{oato 0(g,g]‘&ndepen ent sel ect 2 m#?%ﬁ%“” o

grodh%dhmsmsMhmg of NN NH 0 and S, whi ch nay be

opti onal subst | tute with R o, Rloa, b,
R9 and R&‘éﬂ gl aag &s,prca%h%@fem t%gqua‘égéﬁla @H&Onggp G

igy d rtﬁbg%'fb at@HEY ko fofiY & h&@og}bﬂyﬂ I‘ln?&)ﬁ ainifd ¥/ |2a§ l%h heteroatoms

heteroaryl or heterocycly whi ¢h
opt |mﬂea¢nldg/ntkyubls¢ted fingre the gﬂ@lp\mtsmnﬁg o N,Rlb &) anR]Sothhmay be

i d dently al kyl,
oy SRR SRS BiE R Rioorgient Repl"of whi ch oy bo
Optl Onalogyalﬁlqgstai éab’ﬁ S‘ééuﬁeénw 153%@@ peftER@) hydldbn, aﬁég}ﬂ csz’!ld%dkyl

Oc, at each occurr énce,
| n d etpé rmbduikylyheltfadmyl oahekgrbqyclyh all oiwkigh may b@mblahdtlylsubstltuted

| kox r arylaryl, arylal kyl,
ryﬂﬂﬁﬂ§'3¥%1h§+%@ﬁ§w’ 15 cycl oal kyl,
cycl oal kR%( »24t léé/dh oc&bﬁ‘éh&ais Kdepd nhéﬂtﬁ)é}{cyl @f@l&‘ﬂ(yl afor heteroaryl,

hydr oxyal acyl, heteroar etéroaryl o
het@H@éwykhhmybemhen@baahyhmmwuﬂyhméhyﬂbmyawﬁym,
al kyl t hi

¥l al kylth
o Kanoy! Bii R R gid ot SatEente igghdceipdRaftopy.
pr owllaraﬁmylt afaﬁoau@@ a(k@}yi\myl aAW&E, arYBryl, %fyléﬂ%éar}ﬂiﬂrql;el@iy, alkenyl,

cycl oal kyl “"when'n is and ‘R4, Rdaa or
16y clepelpat L,Cyclbalk}XMbsel ¢yslomlbylal<15ylck3oamk191 -Otahydroxyalkyl, acyl,

het d . R4
cycrarky- 1S eeps iRy TR B iebor i pdatvigt S5 ki
SUb%Hl:Ilk‘}lﬁﬂ) Wy foRy {1, él@ﬁaﬁﬁld@ rﬁﬁ(ﬂ%l}@amlﬁqglcarb’éﬁylﬁhﬁb NOY,, -

Oc ‘when (i) Lee 1s cycloal kyl dee 1’
cchBhWMbmlsubstltuted with aryl, heterocyclyl or
het er oa (ii1) the aryl, heteroaryl or heterocyclyl
IS ?&bg{xﬁﬁ’ed with R7, R?a R7b, or Ric; and (iv)

B7, Rra, 7b,W{J“leeeRt7\19 dr WV AlYhot cRESaBEORAN n 191 and Ry, Raga 0 Ryce
het erocyc (d) Laa and Lee are not Cl1 _3al kyl or

haI@@FYQaﬂﬁﬂl when R4aa or Rdee are substltuted with
an optio substlt

[ y
is not h :jloge 2eelg|n?(tc|y qlg}fl é%kyelter%agyl orht—f:%er V\ﬂ’é &ﬁénnﬁand
al KW, is &elodiRe; conpound of claim 2, mhere|n

(c) R, R7a, Ry, and Ry, must be substituted with at least one Rio, Riga,
25 Ruow, or Rige when (i) Lee 1s cycloalkyl, (i1) Ryec is cycloalkyl substituted with aryl,
heterocyclyl or heteroaryl, (iii) the aryl, heteroaryl or heterocyclyl is substituted with
R7, R7a, Ry, 01 R7; and (iv) Ry, Ry, R, and Ry, is aryl, heteroaryl or heterocyclyl,
(d) L., and L. are not Cy_salkyl or haloCy_jalkyl when Ry,, Or Ryee are
substituted with an optionally substituted aryl moiety; and
30 ()  Waeis not halogen, alkyl, haloalkyl or aryl when Rye. is alkyl.

4. The compound of claim 2, wherein:
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-135 WD 2009/ 045753 PCT/ US2008/ 076984 L is

-al kenyl -(W),, or -alkyl-(W),,; L. is -alkenyl-(W)n
wW@rovakkys - (W2aa)n; Lee is -al kenyl-(Wee)n, PCT/US2008/076984

-cycl oal kyl - (W)n or -aIkyI (Wee)n; nis 1to 3; 5

W, at each rrence, i ndependent|y hal ogen, -OH,

-CN, - cobmeel [ ﬁsﬁgalkyl @é@MRSRSa - SO2NRsR8a,

- SOR6, - S0ZRG; VNB%%O&R%% % ynl hal oal kyl, al koxy,

aryl oxy, fal oal oxy,” al kyft arylthlo

aryl sul f bpw alketiylkyWQm n@ploalﬂtylr((s\abnloﬂa,lk}a{%e@m no or
het er oar %lem g Wee is independently hal ogen, -OH,
-CN, -C0 to CONR8BR8a, 10 - OCONR8R8a, - SO2NR8R8a,

5SOR6, - R 2RBach o&%%%ﬁ’c%ﬂ%de nﬁéﬁlﬂy hala%éri??-'giﬁ/, LeNalcery.

aryl oxy, hal oal koxy, alkylthio, ary
ar yI €ONR@Rky,I OC@II\IIRnga,rfSGﬁ\]Rgam BORIKFOR, ARS@Ron alkelr

alwﬂg no; IhS [ Edepgfgq%nt I % haI gegl _%Q’lamino,

- 30%%8&% rly§9nﬁ)| &%Eteroa@ﬁl&n@ kyl, - NR9802R9a, 15
- NROCOR9a,; hal oal kyl , al koxy al kenyl ,

hal oal koX¥e 1sandepé1tdhmty, hataigkay HGH; -6, -CQuRis "G ODR R,

m noal kyl : | S | pe tl | ogen,, - Cm
B aoRE O igbre SO RERBR SOt SO bensribils. Toxy
=COZH, - RG22 RS s 79X V= ’
- SOZ2NR8RBRy vatka&y, Al Mhi %, vk ifonyt, WRORRZRIBminoalkyl,
-N@%ﬁ, O-ad?g%&gbslio’(a%%) 3,%,al kci/nly,’m?koxy, am?(aenyyl,
hal aailéoryor letekeprtlémioo; 20 al kyl ami no, ami no or

am noal k{%% ee@ﬁs{‘hg}%egeng ! H, -%QBNRS Sar

- sozwgggaocoﬁ%@a,kgb NRg P -5@)- zm(}h soNB%ﬁomgo Roa,

) eny al oal koxy io or
I8N nEBbG‘@R%, aﬂwb\hﬁlddbyli athlewcy,\/@l@aylohalqaﬁgo;cy,aﬂﬁfltﬁ;o;allcyr}ﬁnyno
hal o R% 1R3a and R3b are independently
hydra%b‘éooraﬂ%%&% _OH, -ON, -NO2, - CD2RSa,

- CONRBRB®,, s IRRNRRIRR, haloSOREEH, -c&O&R&@{ -@HIRY]-CONR¢Ry,

hal oal kyl , cycl oal kyl, alkox aryl oxy, haloalkoxy
al kyOGﬁ’lRa OQONRISIKaa,oSOé\?R/&R&mSOOdWI “S@b-RNc laRi RS0 Ro,

net oRB it 6PRRERERIRGY R URBFART Rty whottio

Joet angamito, %1nb%¥ﬁﬁ1ﬁ§a\ﬂ§/)ll,y| may be optionally
substituted with RR R7b, and R7,; 30 R4 is alkyl

or cycl o#k 1ndemnd|qntbfhamprg HOFherf No eC @t i PrRis -GONR <R,
Frone gD UNReR St Rt SHESHE RO S
-NRyCO;Rq,, alkyl, alkenyl, haloalkoxy, alkylthio or aminoalkyl;
provided that Wo,, or Woe are not only halogen;

25 R3 Rz, and Ry are independently hydrogen, halogen, -OH, -CN, -NO,,
-COsRg,, -CONRgRg,, -SOoNRgRg,, -SORg,, -SO1Rs,, alkyl, haloalkyl, cycloalkyl,
alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, alkylamino, aminoalkyl,
arylamino, heteroarylamino, aryl, heteroaryl or heterocyclyl, wherein the aryl,
heteroaryl or heterocyclyl may be optionally substituted with R7, R7,, R, and Ry;

30 R4 is alkyl or cycloalkyl, both of which may be optionally substituted with one
or more substituents selected from halogen, -OH, -ORs, -SRg, -OCORs, -CN, -COReg,
-COsRs, -CO2H, -OCONRgRs,, -CONRgRs,, -SO2Rs, alkyl, alkoxy, aryl, amino,
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- CO2R6, - CO2H, - OCONR8R8a, - CONR8BR8a, -SO02R6, al kyl,
al koxy, aryl, amno, - 136 WD 2009/045753

weRanLE2808/ 076984 het erocycl yl or het er oar yl PCTHIS2068/676984
the al kyl, al koxy, aryl, heteroaryl or heterocyclyl
may be optlonlly subtltut 7, Rya, Ryb, and
R7 ejheiRips¥ely! §r@ YRk W frremm ﬁ@g@% é%&@ﬁets)ﬁe(xpwterocyclyl
subsf it W HRL R, RYBgituent s sel ect ed
Fronh en, }ﬁbafﬂﬁe@\h RRe Rb ? -CN, - CORS,
- C02R6, RR,is @@hallkyl @Eﬂﬂlﬁ&R&appt*oﬁé]ﬂRﬁRSmned-\Sﬂﬂ(Rﬁ Or more

ﬁL?éh@aﬁ{;ﬁ??%m@ﬁé%w e RO Sy ORI CN. -CORs CORe

ete Y te l_g I
?ubs??%t gg@NR =, C@WR%I@{ R%% é,a%{;)&ﬂf oaég Jnﬁrllo heterocyclyl

whi c)hhﬂwargnbwhp’emcblreaill{yﬂl atkobg tainvtl, l]laed)awl pthheteneydyl ma;yrke

substl tu ct hal qgen, -0H, -OR6, - SRG,
oceRponal ﬁﬂ@?ﬁﬂ@ CORH, - OCONRBR8a,
C(]\IR8 R8 I8 ﬁ@%%hlcl@hlk}y be o;fi‘ﬂom)éubsﬁfuwd’vvlﬁﬁmng Br more
heterocyclyl or heteroaryl, whérein kyl , al ko

ar ylspbshiaces sdacield fiom Habsigerr, c-)@I;I;HQBlé Sﬁy @@OR@ p@NQﬁfﬁlRI@yCOzRé,

ubst it ut ith R 73, n 7 , at each
oot P BCON R R B eyt o, Bfgrven
or Q)?h&ér@@rsrb’{vherelﬁ'tﬂea‘ﬂi 1, WKog aﬂﬁ}{leﬁﬁ)a@%ﬂ 18Rk Myl may be
substituted wt %y " ‘and 15 R7, R7a,
R7b Opamllmbstauteéwth@d?«wRﬂbemddin,ar e i ndependent ly
hal o, al hal oal k al k
nal oal Kok ot sap et gsiperap Ly Yot Qpihapy or eteroary
ar yl,alokyhiek Yhay B 104l sﬁwsﬁlu%l Wi Ry, ]@é .0 %lnéﬂs{ al kyl
cycl oal kyl al kyl oxy, am no, - R8a
By dr oxyaRk W, Racand R7hett @dtmcwrencch @teendyawlbmly;halo alkyl,

al kyreRi: Sabiiat RS S8 h R ey, 20

al k%ﬁ@éﬂk}%ﬂynéﬂker@f MJ]&@'H@P @ydl@dl'kyMkyl @8&%@2111{)%%/, amiad) -OH,

thiol’, wherein fhe aryl or et eroar

opt i-60 a8l AL N8t hydrasgalinlt a@leh@erowlogetermrmley, aetaromiylatkyl,
d R8 at eq nce nde endent

oS iy D RSE I RS Sy b R R Apamico.

doet en@sySdnyho, a@ﬂdartﬁﬁyl%ﬁﬁ hSUﬁ%b be), 0N @nRibl, Wherein the aryl or

substituted with Ri b, and Rloe 25 or

al t éﬁﬁ@@%@pybmtlamﬂlymtlwmd Wi RiaRen Riogetdfer: wi t h

the nitr

ot er ocy ST A At ek e AR g BTk R

i nd %[Bﬁ NeRaky oﬁlﬁ*lt@@dy@l?l fn mmﬂemg}r IRUP LGNS kistitied Sfith N, ,
NH, and S, which may be optionally substituted with

Ri 0, thRa Iba; aKiRbk; and Rio,; R9 and R9a, at each
Reeurrente a’lterlnétbve ngg B Fayncltarll P‘(?(ta glrtﬁéé&gr wﬁfl nitrogen to which

cycl oal kyl roary

het el@aycdttithed & ﬂorn@ﬁ hé"tﬁ‘o@}l&lyﬂfﬂh{g amtafid Qnad on4 heteroatoms
. bsirtlc{e%)euntdgrgly selected from the group consisting of N, NH, O and S, which may be
optionally substituted with Ry, Ry0a, Riop, and Ryg;
Ro and R, at each occurrence, is independently hydrogen, alkyl, cycloalkyl,
30 aryl, arylalkyl, heteroaryl or heterocyclyl, all of which may be optionally substituted

with Rig, Riga, Riob, and Rigc;
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with Ro, Roa, Rob, and R oej -137 WO 2009/ 045753
PCT/ US2008/ 076984 R9b, at each occurrence, is
wo nabepertsent |y al kyl, cycl oal kyl, aryl or het ePOEHDY1008/076984
all of which may be optionally substituted with R o,
Rioa, Rigb, and R o,,; and Ri q,

at each BectiCR@HERITCA eS| 1%%@%@&%& CYFé‘Paﬁ(yl &D’Eg}ﬁeteroar}’l
hal %ﬁlomhmh ﬁM?‘B?@Jt{S}{AI}gr %sﬁﬁﬁéﬁ’wﬂrmo ;}1@% OXMRyo: and

arylaryl, aryla | oxy,
cycl oal kmo, R@yﬁlogahd(mo@lakqath oacyrmdnoalaiwh@lpkydbmmalo, alkyl,

het 2‘918?1"1“1?_' Qi’)@ﬂ}ovﬂﬂgta alﬁg\%’lﬁ)’ &Dﬁ‘é‘iy’ ar}qlg%y H; iz[llé}l &W@W?"Y’ alkenyl,
%f yle ?é‘ié’aﬁlgkyc'yeloﬁiéﬁ%lhflgdn@malkﬁﬁnéy@k%Mﬂﬂn*a' O, @&&%b%@%}{l,

al kylra aryl car bonyl ani no ,
CN dlbtetdarydglhetem@ryﬁ)xy marmﬂnkm,theodar)dﬁlhmy] &ylowyhagayk iakkylthio,

La: Swgﬂﬁ*yﬁ@w 99{{0 221');1 zﬁ&x}qml §$Ay’@rrﬂﬁ% éfyil(‘lgrsbonylamino, -NO», -
-cyeheglikyl - (W) n or -alkyl-(Weee)n; nis 1to 3; 15

W, at each occurrence, is independently hal ogen, -OH,
-CN, -C02R6, - CONRBR8a, OCO\|R8R8a - SO2NRsR8a,

- SORG, 02 - NROSO | k hal oal kyl , al koxy,
0001 ok Shal CIREHRpOIA P i, S e 't i o,

aryl sul fErhVJabke@m(WabKMikyl @y amino or

het er oar yl am no; is i ndependent |y hal ogen, -OH,
- CO2H, cm,ls -alRABREWV 1 )n GOAIRBIRB:.)n; 20 - OCOR6, - OCONRBRSa,

- S0O2NR8R8a, S NROSO2R9a,
- NROCOR9& ! aFWgaﬁ(y é*"@‘a‘?rkgl%yla(g‘héiﬂxy al kenyl ,

hal oal koggys 1 ®kkyl thio, alkylam no or am noal kyl; W2aa
i s i ndependentiy hal ogen, -0H, -CN, -CX2H, - CO2RS,
L5CONRBR8 1, at e@@mﬁlﬂen@mﬁméenﬂy S@Qgﬂlﬁsw@é CNS@%Rd(y I

-sozg@kg% ( 5;@ 39? ggpa m@@nﬁ&sﬂéﬁ%?ﬂ‘%xy,

al kyphlohike, alk@;lykéf%rl@fﬁ} 'ﬁﬁloﬂkox@ndl%ﬂlok@hly\l’a%ﬂsuﬂ%gl aminoalkyl,

|ndependently ogen, -
- CONRa&R8 a0 or hﬂ@tméanlln@(:O\IRS R8a, -SO02NR8R8a, - SO al kyl,

o2l o ol Aol aliocolie oy,
A e -0eHRENOYORRLRYERO,NFE R, R3®-AK, %pample-NRgstga,
! nde ;]éj()efgta,la}/kyl ngfl elnalkol;]g, a(l)lgaﬁgl haﬁoalkoxy,gi\lkylthllo\%kylammo or
aminoalkyl,
Waaa 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRsRs,,
-OCORg, -OCONRsRg,, -SO2NRgRs,, -SO-alkyl, -SO,-alkyl, -NRoSO2Rg,,
25 -NRyCORy,, -OR9sOReSi(Rop)3, alkyl, alkoxy, alkenyl, haloalkoxy, alkylthio,
alkylamino or aminoalkyl,
W 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRg,,
-OCORg, -OCONRgRg,, -SO,NRgRs,, -SO-alkyl, -SO,-alkyl, -NRoSO;Rg,, alkyl,
alkenyl, haloalkoxy, alkylthio or aminoalkyl;
30  provided that Wo,, or W are not only halogen;
R3 Rz, and Ry are independently hydrogen, halogen, -OH, -CN, -NO,,
-COsRs,, -CONRsRs,, -SO2NRgRg,, alkyl, haloalkyl, cycloalkyl, alkoxy, aryloxy,
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- CO2R8a, -CONR8RBa, - S02NR8R8a, al kyl, hal oal kyl,

cycl oal kyl, al koxy, aryloxy, -138 WO 2009/045753
weanpE2808/ 076984 hal oal koxy, al kyl thi o, aryP€TiUs2008/076984

arylsulfonyl alkylanino am noal kyl, aryl am no,

R TR N I e e e
opt 'H@Eﬁ)lahfl'arrﬁh’@ %fyg 2%@%%%1{%&%§¥c1@“ Cﬁgfzng]ye agg,%{%?oaryl B4

is a or cyc ,
opt |he1reaulcyqu1$rwlysbb optineldly substiutedwith B;, 8r,, Rpraad Ry;

_Suabjsot%f uRn glkil?gllﬁgctloea Iy o Wh%%%r.]qy be Wg%gstltutgé(s with one
'Sw}!'r?ﬁl&?éasubs'tl% elec@édli%lm ha%gléﬁ’xifﬁH Ry JSR?”D@@R(; -CN, -CORs;,

het erocycly eteroaryl, Wherein the al kyl, "al koxy,
ar ylI-CObat é]OzHr '}OCWRSB@I é}(ﬁﬁ%&awsomaﬁlkblealb@m ambhmmo

bstit ut d R7,
oo T o ey heh ks ARy atrb e Oap ber hifepggyely
one n%b%f)t%nl%(ss%ﬁgftﬁtb& 4RRkS pSskechgd Lrom hal ogen

Q’,‘O\IR8 EBaa is e@ale&R%;chn@@b%ptloahl:lgysubstmltkbxlyh orar%y?l;ng;el
oyt eiceid gl SR ORe SRy cpgP R Ve R iR,

opt i_enak | @C@Nﬁ’@l&%ﬂt @b@i@gl@at bOﬁé allR a&lko@ Byl adﬁﬁnd?ﬁeterocyclyl

Rdee is alk be opti onal | y subst |
Wi t for bﬁgowl wberein IIE aélwbgﬂqomu ent.dewalant Dldttteﬁmdyl may be

halo en, ,, -CN, -COR6, -C02RG,
ﬁf wﬁgﬁgfahh&@%%% ancl8p2Rr6, al kyl, al koxy,

aryl, anRngs aR@t Khiek e} ¥d optl‘aﬁall QUIRKRAIWith MESF br@ t he
aIkyI al koxy, “aryl, heteroaryl or heterocyclyl my be

16pt isulwatulelyts saldoeetl ifitoont ladb gon, t OBHRDORs RBB, -BZORs, . ROR;, -ROzRs,

eyt oQMy P CORIRE 5P ONBr 6 SPgT: bl . s hergragyey
be Q)Phét&@@f%ibb(fh&bhﬂseﬁé A, akold, taky1, Réerddor IRERocy@Ptndg be;

R7, R7a, , and R7,, ‘at each occurrence, afe
i nd@p@m&mubynthtad vith Bh.IR¢d, R, #dl Boal kyl , al koxy,

hal oal koyy, | | ,
a?ylogl k%%/»%ﬁ/ %?‘i?&lﬁiﬁée CIJSX ar%fl@wbltgyg%ggyl %ryl rpgiproaryl
Y Cla0 3k KR hky bogytionaR sﬁ@;mméahbuh TCORRER ;, aPRIRBRBa,

hydr oxyal kyl , acyl, heteroaryl, heteroarylox
het er oar } 74@%; anddre a@aclwcammw arezgdeamﬂbmmlowlkyl

21 cdrra Rl Pk I A ol R B

or tehi1edikyl VWQbﬁkﬁalkﬁec romkﬂ@lkylb@}t efnia! YH, 18Y,Rs LEONR;Rs,,
optl onal I'y substitute , Rioa, R ob, and Ri o,

g diidro L aeyldwteroand dgioraamdexy. h@erom@bﬂnwewalkoxy,
g?rer s C]Ikifl‘ll elfﬁ(yl hlloC Wia%%/itﬁl | 'drri%loxybérl all?f?a(r)nﬁ 4. ?ﬁ(Xnoyﬁmmo
su bsablléabﬁoﬁﬁlal‘ﬂlnb hSBhRy, -NGH-EN @ﬂhloRl\thEnem&Héjarﬁ d? héteroaryl may
be optionally substituted with Ry, Ryga, Riob, and Ryge;
Rs and Rg,, at each occurrence, is independently hydrogen, alkyl, cycloalkyl,
aryl, heteroaryl or heterocyclyl, all of which may be optionally substituted with Ry,
30 Rioa Rion, and Ryge;
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-139 WD 2009/ 045753 PCT/ US2008/ 076984 R9 and R9a, at

each occurrence, is independently hydrogen, alkyl,
weywbos7Ry |, aryl, arylal kyl, heteroaryl or PCT/US2008/076984

heterocyclyl, all of which may be opti onal I y

substituted wth 0, R ca, Riob, and

each occ B #érfe at Gagh pasuEeen deReqPgRdently hy: rocg% |a§9f)&xﬂ?0alkyl

ary Iar}@r ﬁlﬁféﬁwﬁéﬁcyaﬁrl or ﬁ’et@rbégcgf M3E &fﬁc p@oﬁ@ﬁ%@@ﬁ'&s iMited

subst'i t Ri ob,

Ri oayithA9R 0.0, zRId(B,WC, at each occur rence are

[ ndependent |y hal o, alkyl., | oal

aryl oxy, Rer §fC3RypeCurigpss; éuw@venaa}tly@ﬁwl«w@@@@ Lk eﬂ%teroaryl
ayclynak Kflﬂch ma§; K@J)Iﬁl%heﬁw sﬁﬂ)slﬁiﬁlted vﬁbﬁcﬂ ?Eﬂ 5‘}’1{1{%[, 5 ) Yand

am no, -OH, hydroxyal kyl, acyl,

het er oar RlooKi., Rheted Bar, ytl eablkgdcurrdmed: ereoadepbmlbmt»&yx 0, alkyl,

glt z: f/é%‘gllllk%/ﬂ(oxéfl Q{gly%ﬁi{gﬂﬁ ary, rﬂg@%@&éﬂﬁl’lﬁ%my%xy, alkenyl, cycloalkyl,

ar yl.capagmika 'Py@l@alléyl%oxy, afNoCOH, Bj/(ﬁl)xyaﬁ%rl 5[% heteroalgll

conpound “of in. Lis -al

L. |hlstePoafylkcsmyﬂe*e(f(\Al})ldkﬁrhetmak}gld\tll\lzc(xw&al)myalkyl,@kky]t]so
106 Gtk b okt Tl e ARS T o nidsThay iy O

- CNCN GOARB6. - CONRBRsa, - OCONR8R8a, - S02NRsRsa,
- SOR6, -SM2R6, al kyl, hal oal kyl, al koxy, 20 aryl oxy,
haloalkoxy, al kylthio, arylthio, arylsulfonyl,

am noal k | am no .o oar yI amno; W2 is
i ndependént I ﬁ%ﬁP‘B@@Hd O{:ﬂ‘f—llmezt l‘,‘é -CN, - CO2Rs,
- CONR8R88 i amm&g- SO2NR8R8a, - SO al kyl, -S02-al kyl,

- NROS02R9a, - a, al kyl, haloal kyl, al koxy,
8l kenyl , LJaaﬂ -alibiyb kY ) )n el kN 2@)0; al Kyl ami no or

am noal kyl ; 25 tI y hal ogen, -OH,
“CN, - ‘F—Ii - %ﬁ(waﬂ@@é 2%l OCORB, - OCONRBR8A,
_ SO2NR8R§a,. | SO al kyl, - SCR-al kyl, - NROSOPR9a, al kyl,

al koxy, al kenyi , hal oaI koxy, al kyI thio, al kyl am no or
am noal kM1, at y@becugrenagdie prdpiohadently hhlsgemgélﬂ -CIOHCO2 RN,

R B R vt S SO R, o

g k)ékyloxy%l@'ll&@@ﬁ)élkyltﬁl@' 2@ %y 1su by latfHo@k I arylamino or

am noal kyI provi ded that Waa or WPee are not onl y
hal dgerparylaminao

W, is independently halogen, -OH, -CO,H, -CN, -CO,R¢, -CONRgRg,,
-OCORg, -SO;,NR3$Rs,, -SO-alkyl, -SO,-alkyl, -NRgSO,Rg,, -NRoCORy,, alkyl,
haloalkyl, alkoxy, alkenyl, haloalkoxy, alkylthio, alkylamino or aminoalkyl;
25 Waaa 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRg,,
-OCORg, -OCONRgRg,, -SO:NRgRs,, -SO-alkyl, -SO,-alkyl, -NRoSO;Rg,, alkyl,

alkoxy, alkenyl, haloalkoxy, alkylthio, alkylamino or aminoalkyl;
Wee 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRg,,
-OCORg, -OCONRgRga, -SO2NR§Rs,, -SO-alkyl, -SO,-alkyl, -NRoSO;Rg,, alkyl,
30  alkenyl, haloalkoxy, alkylthio or aminoalkyl;
provided that Wo,, or Wy, are not only halogen;
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WD 2009/ 045753 PCT/ US2008/ 076984 R3, R3a and R3b are
i ndependent|ly hydrogen, hal ogen, -OH -CN, -NQ2,
w0 ap2Reas3 al kyl , hal oal kyl, cycl oal kyl, al koxyPCT/US2008/076984
aryl oxy, haloalkoxy, al kyl'thio, arylthio,
aryl sul foné %\I kyl am no, am noal kyl , aryl am no,
fridh

het er oar Ravgpaipdepgidenthydyripeen haloggar L G P02,
wh t .
erepik, ;a&%ﬁﬁaa aW%ﬁBﬂﬂlydl]%&%a?ﬁ%% ?zﬂ R71£0’\£S/,air;ﬁ§r¥t1§@,’ez?rylthlo,

opti onal’ stitate
R4 jagylslflayll, atiylamyind, ominoylkyl, dyplaiinof hordnoacylaminy, aod, heteroaryl or

optional ly substitute vvlth or re substituyents
ool dEFREYAYIoHIGRRiR hgen’ helegqars] pirbstcracsgl] mavch vt %ﬁ%,
-5C0%ﬁ'{§§muted<€&i%'ﬂ7 R&,%JB%B?E -S02R6, al kyl, al koxy,

aryl, am no, terocyclyl "or heteroaryl, wherein the
al kyI aRklsx}}(yl calcydloalltydatbeﬂl@ﬁwmh ory Poet)lﬁrom:lwwdtitmﬁlywiﬁeone

IR T S
b t h " i
subsgpi @@N’Ngﬁg&_'@@ q&ﬂ&y%ﬂ%ﬁﬁﬂlﬁd&%%%@cﬁ%g%{g%awl

from hal’ogen

- CORHicrein- tRONRBREkxy - B 2IRsroay lloy hgteratyiclyk yay b gritionaiyi no,
et erocycl yl. et er oa wherein the al kyl,
| kR QYlthq{feﬁ@r%éla?&bf heterocyclyl may be

opt i onal R}’T(@ F%alk&ﬁx%ﬁ:h% nge optronklfy suﬁﬁzﬁltemllﬂl orér@)gmBFeeJ

Rdee is al e optionally substituted
W t hulstigicis salmteé fromlbhlgﬁlt t@eHt @Rs,eS&et@& OB - bRy €1()-H,

-OH, - - -CN, - CORG, -002 - H .
i CO\&@%?R —g(g%%salkyaldaﬁspfiy, apyl, VBWRP: ﬁtg?rﬁy%%m l],%eroaryl wherein
het e OaME | aWox Plaryl el RFARN ¥t heté#;t?a@ Hay Eeﬁ?n@dahy kubstituted with

al koxy, "aryl, ’héteroaryl or efrocycl
ldpt iFon&kanb,gmbEIc,ltuted with 20 R7, Rya R7b and R7€j
at e

R6, | k
cycl oal kgfeelsglﬁ I’W ]1(8 ﬁ&%‘%’%&:‘)n Stg?ﬁltegf\y%iongﬁ TS be
opt isiatubits Sl iffokH R, td)HRZ)R6 ReR,, -&¥hcorpdcBel, -don,

R7a, R7b, and R7, at each occurrence, are
i ndeﬁ@NBeRBtal §102°Ral akyl, atlllww, aryl, M1mh¢<c9ﬂocych11 rihegeroaryl, wherein

gfly 8%1' ﬁ@’)fy R élpﬂ e}ﬁgy?[oary)f é%hei‘i,%ﬁygfg?/rﬁ@v bero\ﬁ 10nah¥ substituted with

yclyga[um7gla}fd/k7 cycl oal kyl al kyI oxy, am no, -OH,
- CONR8Rs 3, hydr oxyal k acyl, heteroaryl,
het er oar s, @kfylch pREUIBNG R AS/INGIPR entl)h@k}émalpylkﬂl #phoy heteroaryl,

| Lisd |
2t TR ey RSP B A Bin A RS % Do

-NO2, - CN, qm@a, Rty aﬁid R7y\/atea"aa1 dSbcﬁﬂP@c@ fapel 1ndébeﬂ?ﬂ@ﬁt§zﬂﬁﬁ)r Mkylmay
be optlonally substituted with R o, Rioa, ob, and
éﬁloglﬁleék%ﬁdhaRE&OXhﬂwéMOchhWéméalkyl,sarylalkyloxy, alkenyl,

S Soge L AR oL oLl

Wi t hyfRioyallfy, agyl, Hete@daryl 3RebroaRi@8; heteroarylalkyl, heteroarylalkoxy,
aryloxyalkyl, alkylthio, arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino,
arylcarbonylamino, -SO,Rg, -NO,, -CN or thiol, wherein the aryl or heteroaryl may
be optionally substituted with Ryg, Ry0a, Riob, and Rygc;

30 Rg and Ryg,, at each occurrence, is independently hydrogen, alkyl, cycloalkyl,
aryl or heteroaryl, all of which may be optionally substituted with R0, Riga, Riop, and

Rio;
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- 141 WD 2009/ 045753 PCT/ US2008/ 076984 R9 and R9a,

at each occurrence, is independently hydrogen, alkyl,
weywbo#7Ry |, aryl, arylal kyl or heteroaryl, alPCD1S2008/076984
whi ch may be optionally substituted with Ro, Rioa,

Ri ob, and R Q. ; at each o ence IS

i ndependgh%qd)&alak%ﬂ: Ofewétna%ulwﬁ 9ty1a1drqgét &kyheyaloalkyl,

S algly1 Ofy G n ABYarPE alPOL W RARD AL SRSHal| Wibshudtt itn B OrR

Ri ogb’%}%% ang Ri%r,pf;’saand Rlalg%l yllglbeog, Rl”(’)%F alﬁtgﬁﬁlﬂo, JO o

at daghand®guyr rence, are independently hal o, al kyI

ey Ll ko Rined coconimnes. i jeeteadighy SR oo kgl pRipreroey,
%VC ARk K] cﬁht‘ﬁ% t)@?ﬁ}ﬁ’onaﬁﬂﬂ st tuit 1tth/5aj K?{}’[@, bkb(ﬂd, ng’;\CCQﬂd,

het er oaryl et eroaryl oxy, heteroar
het er oar RloaR ko Ry, aBd Rloo xWblkgdcurremlck yttetﬂndependmly halo, alkyl,

o aF i e D il P Sl el

Co”’Q?&lB‘ﬂkﬂJIkﬁlc‘?bl@&llgylall@ﬂgfﬁ htﬁmo bH ﬁydré‘;!ylébkkl' £é§>?)h@terol@1

i 5§ -al’keny )n or -
- cychletamlatwdxy(hNe)rcrmdfrlkyldiet@ycbaﬂ(lM@@@) atyloxymlkys aﬂ<yttltl0 2; W,

Bonaitiode; o EoRHerEdsm OB so S RC LA N -
- SCR@; tﬁggRG aI kyl , hal oal kyl, al koxy, 20 aryl oxy,
haloalkoxy, aIkyIthio, arylthio, aryl sul f onyl
aryl am no or het eroaryl am no; W2 is independently
hal ogen, CONR8BR8a, - OCORG,

- OCONR8REa, @@fﬂﬁ%@gﬁl@@%ﬁ%ﬂ S02- al kyl ,

- NROSO2RP g, a@(}),jg(wl/w . hal oal kyl , al koxy, al kenyl,
hal oal koxy, al kylthio, alkyl amino or aminoal kyl; Waa
i5s i ndepbadenlikenyl- h\é(t)oglenlkyl-@t‘ﬂaa)n; CN, -CO2H, -C2Rs,

- CONR8BRS8a, . 8a, - SO02NRsRsa,
- SO al kyFe %éoaﬁqy@q. i Of@ﬁ%& al kyl, al koxy,

al kenyl ,nh;alltggl koxy or al kylthio; Wee is
i ndependent |y hal ogen, -0H, -CN, -CO2H, - CO2RS,
- CONRSR8 Y1, t ¢OlORB!Ten@OONRERS dently BOIDAIREIAA, CNs©OaRd<y|

ar oy ARG B IR R a0 R 98 o St e PR B

Jnal agesky, lﬁfoalﬂa%}’z\ aﬁ@ﬁh18$?ylﬁ1[cﬁ aﬂyrtdmﬁ@n wantlﬁ(o MheteREBMmino;

hal ogen, - , hal oa

cycl oal ks laddpéﬁék%nﬂ)alrd’}ngBeyOthéfl%Hl mycgﬁlék(}pﬂ\}ﬂeﬁaa,
aryl babR: BEVNEURT O8¥INR Ry, -S0-alkyl, -SO,-alkyl, -NRoSO,Roy, alkyl,
haloalkyl, alkoxy, alkenyl, haloalkoxy, alkylthio, alkylamino or aminoalkyl;
Waaa 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRsRs,,
25 -OCORg, -OCONRgRs,, -SO:NRsRg,, -SO-alkyl, -SO»-alkyl, -NRgSOsRg,, alkyl,
alkoxy, alkenyl, haloalkoxy or alkylthio;
W 18 independently halogen, -OH, -CN, -CO,H, -CO,R¢, -CONRgRg,,
-OCORg, -OCONR¢Rs,, -SO,NRsRg,, -SO-alkyl, -SO,-alkyl, -NRgSO;Rg,, alkyl,
alkenyl, haloalkoxy or alkylthio;
30  provided that Wo,, or W are not only halogen;
Rz R3z, and Ry are independently hydrogen, halogen, -OH, -CN, -NO,, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl,
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-142 WD 2009/ 045753 PCT/ US2008/ 076984 al kyl ami no,
am noal kyl, aryl am no, heteroarylam no, aryl,

whedoenestsyl or heterocyclyl, wherein the arylPCT/US2008/076984
heteroaryl or heterocyclyl may be optionally
substituted wt R7 R7a, R7b, and R7e]
wmaf%w%wmp f%@%ﬁ%&%ﬂ%&@%ﬁ%m%w%@wwM

one
T e, R O
-SozRstmahﬂd)R%, al koxy, aryl am no, heter ocycl yl or

ot or oar JH1* GreHTLAGARY ﬁéyn@@v Bt one or more
%Ub§ﬁl')s¥1ﬁteﬁ§jsez&$¥eh froRraldR¥R -OR7 DR 2 Pﬁ RFR) - C%%agg?%, t%OzH,

cycl oal kyl, ich may be optional 'y substitut
one -0ONReRse -30,Rs Labls i alkosn tasyl selieg heterofychymohiatcogpe, wherein

] M'alﬁog‘gg%_h%gimi or @’tq{éﬁ%gl%ﬁgéwe%gﬁ%a}% substituted with
het %q@%%ylampg heteroaryl, wherein the alkyl,

alkoxy aryl, heteroaryl or heterocyclyl nmay be

opt i onal R;é 1s cscalky Y tvbathwwiay the ofRionalR7abstiRitd] witineheRir mpre

1@412 ﬁu#?:??}@el kX%WE%?@%@éP b@ﬁgmoggﬁ e%l?]e@%iﬁé’ohb lid CO:H,

hal eg@erRR R K0 l%’ﬁq’k 1,-afk38y, ary®) élmlﬁcpﬁB@roc e 8 teraasPabherein
- CONRSR8a, - $02 3l kyl " al koxy, aryl y g’gm no,

het elnemﬂgbm ajMoxn raryi, dtewmaa«ﬂ yt hetandoaelpl may lerpptienaly qustltuted with
al kc%y lgeteroaryl or heterocyclyl may be
opt i skl b@% fituted with R7, R7a, R7b, and R7,

R6, at epghy Qﬂeﬂum@mﬁﬁy bd §pt1bﬁbdl§r@§t§?;@lﬁ1&fd|vbith%|nl$w more
cycloalkyl, aryl or heteroaryl, of which may

be ophstitnat seJreC@dﬁ@m Italoizert] -QH ORR7- SRR?@\N -ROB, -8R H

7b at ea h occurrenc r .
nebenBehe SO B0 gy S alEENRGROTE piefroan, whercn
hal qd 8% YalkoRY, )él“yl }@erdai%?I ¥r he@erré/éyé‘l&b/ﬂlay &ro}sh@{ahy kubstltuted with
aryl al kyl oxy, al'Kenyl, ~ cycloal'kyl, cycl oal kil al kyl,
cyclloakkWakkdRoxy, am no, -OH, “ C02R8, - CONRBRSa,

hydr ox ak acyl , het.er roa

ot er onr 91 11 T Spsnf S PP len ) SIS ppproronny
A kylitohivRich iy babkhdi i s@bstiaadl veriyR! X1, , R@Iaheykacm do,

al kanoyl am no, aryl carbonyl am no, -S02 2R9b

or thiol R%\Rh@Rm amdtlhe algnagh ocewrrdies; @reoac}ewndnmgy hal@ealkyl
Opt Ihgféalllﬁgl alI%o aloa togyg WI t h 15'( ?ry? a Iﬂgr Oag)ﬁl?ngoxy, oﬂi.ényl,

’>‘eac

hydr @6yl adyKiydikylakyl] cyeloal @I‘k o2kl @H -0, RANICONTIRY,
be ggtl olayai'ﬂlyy sﬁybst?ltcgteg?jk& tﬁl %Ia n?%l oa, Ri ob, and

Ri o hydrowﬂwg aesﬂdlemryldxetee@eﬁomhqtﬁméﬂ@léyl heé,eroarylalkoxy,

snde t dr
%wet e ?yg ar S L Mﬁl Qﬁﬁaﬂg Hﬁl IB’éV%%/Y%taﬁ%aa %wy aléa( U Og aﬁjtmu0 ted
wi t rﬁtr}%aﬂaonﬁhﬂﬂw; S@lzK)gD N@&Y) CCN or thiol, wherein the aryl or heteroaryl may

be optionally substituted with Ry, Ryga, Riob, and Ryge;
Rg and Ryg,, at each occurrence, is independently hydrogen, alkyl, aryl or
heteroaryl, all of which may be optionally substituted with R0, Ry0a, Riob, and Ryqc;
30 Ro and Ry, at each occurrence, is independently hydrogen, alkyl, cycloalkyl,
aryl or heteroaryl, all of which may be optionally substituted with R0, Riga, Riop, and
Rioe;
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Ri oe; -143 WD 2009/ 045753 PCT/ US2008/ 076984 R9b, at

each occurrence, is independently alkyl, cycloal kyl,
waeopboei7shet eroaryl, all of which nmay be opti oPel/Dg2008/076984

substituted with Rio, Rioa, Rob, and Rio,,; and R o,

Ri oa, Rigb, and Rio,, at each occurrenc
i ndependBrit 1yaqhgegiieagok i in epﬁﬁlﬁ%@@ﬂv Ci@aﬂé@fwryl gi Rpferoaryl,

I kvl I,
O SR T

am no, md Riay BrogeydR loy ht, eadcgdcurrdmed: eredadepéndently halo, alkyl,

gre§/| 39315}' é/)lfglxya%e@;/gg’ﬁgéﬁﬁ y‘l‘réi EV{ fﬁq Olé?’%iﬁ@g\}laq.yy]oalkyl,
A D

ound, ena
di aéleroaofmshetemandakylshetdrmqéaikoxyszarylemaﬁdl afkybloo,t he

E{)o :é%ﬂﬁ]@[q?ll Strp(r %Vqﬁyldllgqu@la'ﬁylkaMmmq Iary[l\(l:arboaﬂgnlng\oﬁ Oy, -

2009hP45¥58 PCT/ US2008/ 076984 Cl N, N

10 8. A compound, enantiomers, diastercomers, or salts thereof, selected

from the group consisting of:

Cl

Cl

HO

Cl

Cl

HO |N
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N HON - 150 WD 2009/045753
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5 10. The compound of clainms 1-9, wherein the conpound
is the hydrochloride or bisulfate salt. 11. The
w@ooopoerTa of clains 1-10 that is a crystalli ner€dDUS2008/076984
said 10 hydrochloride or bisulfate salt. 12. A
phar maceuti cal conposition conprising a conpound of
claims 1-11. - 160 WD 2009/045753 PCT/ US2008/ 076984
13. The pharmaceuti cal conpositi of claim 12 further
conprising a pharmaceuticalfgy a ptable carrier, and
optionally at |east on ‘epal therapeutic agent.
5 14. A nethod for treati Iy preventing, or slow ng
the progression of diabetées, hyperglycem a, obesity,
di sli pidem a, hypertension, cognitive inpairnent,
rheumatoid arthritis, osteoar-N&Lg;ETFglaucona,
Cushing's D sease and t&%g%%@ dronme, which
conpri ses adm ni stery a nmal i an patient in need
of 10 treatnment a therapeytically effective anount of
at | east one conpound of clainms 1-11. * 15. A process

for preparing a conpound having t formula (VII-f)
Acid NN QN-G (VII-f) 155 s'fng reacting a

hydrazi de of formula WA -WNwi t a carboxylic acid or
Ph3PC12/ di i sopropyl ks ' in the presence of a
solvent at elevated te ature to afford a
1,2,4-triazolopyridine of formula VIl-e and then
contacting the 1,2,4- triazol gpyridine of formula
VIl-e with an appropriateg-@acid ¥o vi de the conmpound
of fornula (VI1-f): A dA N N HN' IIfl
Ph3PCl 2 O Carboxyli"l?Ai/, N\ salf formation Q G
QNOsolvent QI N-G V- f ;
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10.  The compound of claims 1-9, wherein the compound is the

hydrochloride or bisulfate salt.

11.  The compound of claims 1-10 that is a crystalline form of said

10 hydrochloride or bisulfate salt.

12. A pharmaceutical composition comprising a compound of claims 1-11.
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13.  The pharmaceutical composition of claim 12 further comprising a
pharmaceutically acceptable carrier, and optionally at least one additional therapeutic

agent.

14. A method for treating, preventing, or slowing the progression of
diabetes, hyperglycemia, obesity, dislipidemia, hypertension, cognitive impairment,
theumatoid arthritis, osteoarthritis, glaucoma, Cushing’s Disease and Metabolic
Syndrome, which comprises administering to a mammalian patient in need of

treatment a therapeutically effective amount of at least one compound of claims 1-11.

15. A process for preparing a compound having the formula (VII-f)
Acid

NN
o A e
‘ N
P

(VII-f)
comprising reacting a hydrazide of formula VII-d with a carboxylic acid or
Phs;PCly/diisopropyl ethylamine in the presence of a solvent at elevated temperature
to afford a 1,2,4-triazolopyridine of formula VII-e and then contacting the 1,2,4-
triazolopyridine of formula VII-e with an appropriate acid to provide the compound
of formula (VII-f):
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