TRI AZOLOPYRI DI NE | | - BETA HYDROXYSTERO D DEFI YDROGENASE TYPE | | NHI Bl TORS
BACKGROUND OF THE | NVENTI ON 5100011The steroid hornone coitisol is a key
regul at or WOr200¢Hp739hysi ol ogi cal processes. However, an eIRER0GHOTeWAt | sol ,
as occurs in Cushing's D sease, provokes severe netabolic abnormalities

ost copor osi 5. M2 TETROIE - ES i ol SERRGupIIEN Do A o0

significant increases in plasma CQWESquH;gWﬁS In addition to plasm
cortisol, 10individual tissues can regulate their glucocorticoid tone via

the in situ conversion of inactive cortisone to the active hornone
cortisol. Indeed, the nornally. hi a t ion of cortisone
provi des a ready supply of bﬁ&!{ﬂi@@pﬂp ﬁﬁéﬁ@&?‘zﬁ%ﬁﬁﬁ% cortisol via the
intracellula dvime Hl-delia ¢ S8 [Ql M vddibged (1 1
bet a- El SDl) gﬂﬂ %02] 1 Het%alzl@}é%l?g&awngan%P %L &%ﬁ)t " g(l %d

dehycl r ogenasepsupest Hnwd:*vycz af canayufesitis@ys eatuad iy Lusgng’ h@lscﬂsm\pewskasn of
cortisone to cortisol et a- FSD | .control zidb‘ﬂe i ntracel | ul ar

gl ucocorti coi d"cff‘c‘jﬁéncéf@%’&r POTgatiEes; uecéudesep%% Ol eRrHRYRHIA P Gel 5. I n
thi s manner, a A atus of
t he organ. I BNQEEHI%{DW%%OSE}&%?Q%%&? L%‘e&\@fg@\sh?ﬂ&%ﬁg%?t\%& and at
| ower | evels | mglﬂﬂamnmcmabab@lldsmab(blys(ﬂhm/clvemtaidéasuret;) pd‘imhudtimj, t he adi pose,

t he CNS, th pancr e and t he p|&}wt1a lrjllé%% exanple of the liver,
it is predf te@“t"H’é&t‘ tﬁ?%hc‘l“éwlfgc ’F“HC%QE‘%EO‘ |‘”‘*aI T GORXFIFIOn 8t i nuil at e
gl uconeogenesi ﬁa&ﬂ@c&ﬁ%@kdnQLdﬁQQﬁ&m%Hé &Hﬁsol %M@ftﬁ@ﬁdmdmﬂbﬁ hop of 1

| beta-HSDI activity wi Il down regulate gl uconeogenesis resufting in | ower
pl asma gl ucosecdneanghigon (ﬂﬁ@ﬁlﬁmﬂl)vamdcmm&a@ mﬂplgs)f hamassdoaﬁmmwmdmcm ed t hat

support this h esi,s.. For exanpl e, transgenic xpressing 2X the
ror ol 1 evel ofoRehaE At e '@’m M@tdgwﬁlﬁéys%w??@u R WBdoni nal
obesity, hyperglgy&gggg,]) and insulin resistance. (Msuzaki, H et al., "A
Transgeni ¢ Model of Visceral (besity and the Metabolic Syndr one" Sci ence,
294:2 | 661217090021001) Lbet@dtiiEris & mgmbevvé thetshat dhaln dubyumegel@@ckupoﬂmn@ene is
abl at ed by honp] ogous reconbi.nation, the resulting mce sistant to
di et induced o‘l’)té’él%f'@f"bahbﬂcft &g 18ﬁ’ﬁEYhS§iOHQfB‘S}Q*r‘)@@fﬁ’lc&ftl“@nl@‘Ftagﬁﬁ%

met abol i sm (Mogdu@Ps tH- lMacahﬂcﬁlﬂiucowNQﬁéﬁll to@do&ﬁ@ﬁg%‘:ﬁ%‘éﬁcx’%ﬂ'dﬁﬂ @rﬁllvﬁes' stance
to Diet-induced Visceral besSity in 3- Hydr oxyst erol d Dehydr ogenase
Type |- Defici ehte Miodi iy mdinabeiles-H53] %Jdca:ﬁﬁmc #0049rall matabaletistaivef the r eat ment
of genetic nouse m) obesity d di abet es b/ qb db/db and KkAy
mce) with a sP&di B Db Prprebtd A ek lavqtfisratfrc 6Gregat W gdErate | n

gl ucose OUQ(PUtmﬁl{ﬂﬂétiﬂaﬁcajllﬁz‘é@ﬁvc%@Qac@iﬁclﬁ&ﬁfr felad &%Vﬁééﬁsl flc F?ﬂfé#&l&é Bnd
5sensitivity (Al berts, P. , "Selecfive bition o

| | p- Hydr oxyst emopmli@efhﬁdkmgéma:smmypi'ethct llmnrlolvesdie@paiwt bigh keseik bihg

Sensitivity in Strains", Endocrino 144: 4755- 4762
C5008)) " Eur t nEPRLB RSl SR Rl s Beegbragns Scyeon SRS o be
effect Ve |1 1eaALLAD ERLAURIICoSDPENADY IRUNAT REALESAELOLILA oD T

fed m ce (Hermanowski-Vosatka et al 4)7517-527
(2002)). Basechcmﬁﬂchanﬂou@nplahmsglu@'smhiv@s it is believed that | ocal control
of corti so ort; in nmetabolic¢c diseases. in these_ nodel

syst ens. %ﬁéﬁon atin‘g iPI hf"ge fen f‘i’f@g‘é““grthﬁtd‘f‘@?”afﬁlé hy%’d’é’ﬁésgort hat

i nhi biti 0“ Of dafd l%at:ﬁgb%:c%ll:é exBF‘es@nd/b@Fhle%oéﬁa'I %B&%Ylf[ﬁfaﬂﬁf?ﬁﬁx'oﬂ@ et abol i c
di seases such as ype di abetes, obesity, and the metabolic syndrone.
15100041Lendi rﬁgilmmqamsllswpb@mm(tlob%hy diypatglgceanie anhimsylmgeditamcof a series of

prelimnary cI C t udj es,. . For ex everal re shown t hat
B pose 11 Lsue FhEAkbhedel AuT o gass SoRder o era: Qe hEBE R e a: Heo
activity. In a@%ﬁ)‘nﬁ”,&@h&dbﬁﬁz 196 217(r20BE NeSRLARBS, wiknMRE Ubah-HYpduct
derived fromlicorice that

30 gene is ablated by homologous recombination, the resulting mice are resistant to diet
induced obesity and the accompanying dysregulation of glucose metabolism (Morton,

N.M. et al,, “Novel Adipose Tissue-Mediated Resistance to Diet-induced Visceral



inhibits both |l beta-HSD and 1l beta-HSD2 (converts cortisol to cortisone
i n 20ki dney) have shown prom sing results. A seven day, double blind,

pl acebo ®antweD4sess, cross over study wi th car benoxol onePGTUSEOOSAN 79984
overwei ght individuals with type 2 di abet es showed that patients treated
with the inhibjitor, but not the placebo group, di spl ayed a decrease in

hepatic gl ucoé)@%tb’é‘%]&ﬁﬂho’("ﬂﬁ’d’lf dydipgenags Typp d {Qsdp eRdlicc VB{GhRes. 88: 285- 291
h
| bet11: oD 7 SOFRLATRbON 1iSuBRRE kel Db o BHLCORE il 9880

clinical st Udid'ﬁsut&t(bbm@dylcBumDIQKAyTnh@:) w@mae;}nkit“fchﬂﬁbmr emtioepHSwIlt h a pot ent
and selective inhibitor of Ilbeta-HSD 1 will be an efficacious therapy in

patients aff| CEpad deFiepsciigacose el padhe lssegidep ovepdineRasc A tiaBd! i c
syndrone. 30S I / r g th the present
i nvention, gbl gmagyg T?E? at'ed co%‘ g@lg%glr 8f ﬁﬁg\%‘ Xéf& \egft have t he

general st ructphgir@endsomppd Iﬁmblo\/es’\/ﬁl@éﬁi Iﬂ\Lﬁno @n\?&v:t\Y in FiRPerdi@amicanide R3b are
defi ned bel ow. [00061The conmpounds of gr esent 1nvention inhibit the

activity of tﬁ@dréhzf;w@uwmb@ﬂéﬂﬁ@ﬂkﬁim r Shdhesray.dplobjeraed Lbgipe .

Creatnont of 0T AT Gogu BLodRaRESr ARal MERh SRl #f v 1" T

11- bet a- hydrO)ﬁMSﬂb&ﬁ@bﬂﬁL ldarwdat@@mas&[dmmwkk: wiietha @31 di @betied,and rel at ed
conditions, m crovascul ar congl i cati ons associated with di abet es, the

t nacr ovasdﬂl aﬂﬂ?ééh%alﬂﬁéaﬁ@@%)é e b patted tipe Wudisalbsekicved Rrdpebascul ar
i seases, - OVBHAPOIL i MOANATRy AR 1] S GARPARERL: (RE LS chl | ammat ory
di seases and 0 EXAl of or rs associ at ed

with the acti widdditoh, thémsteﬂaz)ym:el&dt&ehlao hggesokyishidbiabitofde batdlHSDenase type |
that can be prevented, inhibited, or treat ed according to the present
i nvent i on i nclilee 2 Hakle HRESHEI Ueitirstrsibrtc digs sches YRy H it Yeeni a,

i npai red gl ucggcqmt, %ll?ﬂl@laﬁ%boikmgHCII{) resi stance, 15 hyperinsulinem a,
retinopat hy, neuro al y, del ayed wound heal i ng,

at her oscl elﬁosu[(nloapd Lbrﬁh@efqlmh a@péxawme i@ MR ysuty il eries, ofmyocar di al
infarction, angi.na pectorijs, peripheral vascul ar disease, intermttent
cl audi cat i on) Pf CHB‘HBW%H“'CH'@&MCW Hﬁ@ﬁmﬁb sppet Epaitaltave Somarthas adiggse oke,

Met abol i ¢ Syan g@ﬁpm%ﬁ%%ﬁﬂﬂ}oﬁ%a 89\.’31 ltlé(m[sggab'cg'[r@ &Hv;quﬁrl i pi dem a,

hypertriglyceridema, hyperc estero em a
non- cardi ac i adtigm, audli:snfndtdailxamwmamemmialrgsﬂudt derivee $herinsii, th@ancr eatitis,
neur odegeneratiy id disorders nitjve |quBa| rment and

derenti a, boné“éhl%g%.‘géab %BF@‘%@&%“%@@(Q?‘M%% CPftsRIdy ST %’ﬁh&“ gl aucoma and
| nf| ammat opy Qldﬁgf’}%&%w &H? oﬁﬂ?su G HITBL degT %/O@{dﬁﬁ'bﬁnd Qong' s Disease,

Al zhei mer's Di sedse an eoar hr| t1's. e pr ent i nvention
provi des for ccmmpduhdmmvcf@mdym:él ch;bcmhabmmemﬂdl;calumgmmin\nduahs enpl oyi ng
such compounds,. . and _for net hod‘f1 nds articular, the

of usin
present i nventftBAYNE2akAbEES S VEh trP&E%‘?‘@E?ﬁWé@ﬁlianli‘ ‘lt%rP”éB‘?’rﬁlP‘-’i sing a
t her apeuti cal bbécx%foﬁﬁb'd{%lc@@éc'ﬁttcm%% i 1&5%?[@91%!15151 ¢ Plodf AOAH Rrdv2k @NE OF 1N
conbi nati on WI t h a“pharnmaceutically acceptable carrier.
L Clin, Endocrinol. Metah., RR 285-291 (2003)) This ohservation is consistent
25  with the inhibition of 11beta-HSD1 in the liver. The results of these preclinical and
carly clinical studics strongly support the concept that treatment with a potent and
sclective inhibitor of | 1beta-HSD 1 will be an efficacious therapy in patients aftlicted

with type 2 diabetes, obesity, and the metabolic syndrome.

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

are provided that have the general structure of formula [

.



WO 2009/ 045753PCT/ US2008/ 076984 [ 0008] Furt her, in accordance with the
present invention, a nmethod is provided for preventing, inhibiting, or
treati ng WHRUgY©B§I8ssi on or onset of di seases or di sor ddiCIEREWETEMBED wi t h
the activity of the enzyne 11-beta-hydroxysteroid dehydrogenase type 1,
such as defined above and hereinafter, epein a therapeutically effective
5anount of a conpound of formula 1 _js adfyiypystered to a mammalian, i.e.,
human, patient in need of treatnent” & conpounds of the invention
can be used alone, in conbination wt Gb er conmpounds of the present
invention, or in conbination wth one \grAp0OT&:0t her agent(s).
1010010]Further the present inventio pﬁpV|des a nethod for preventing,
inhibiting, or treating the diseases ®s d&j ned above and hereinafter,
wherein a therapeutically effective anbunt of a conbination of a conpound
of formula F and anot her conpound of forhul a [and/ or at | east one ot her
type of therap e} manmmal i an, i.e., human,

. . \gH&#lg(ﬁ me,m Ri%@%ﬂw‘iur fie %&z&v ! !

patient 1 n nee the present 1 nvention

provides for cpyedial | TineofmpowrEs of the ﬂil@seﬁommumdmhmfttfcoucnﬂiya)t the cnzymc
pharmaceutical conpositions en‘gl oyi ng such crystalline fornms, and
net hods of Usi higbairbyirexyptaioid ge M%“F@Fﬁ%ﬂ’éﬁn@?‘écq‘tcﬂ%y gWéQ'@HQ““fthﬁélFﬁl on

provi des for C I ese
D ocesses oy BESEhARRh S phaRal i FRMRALIT R oG RA dhondErre
adapt ation to isescgsd gl lebeprindusyitanid deyahogasaspiypot, spdhamimbctumduf acturing
scal es; b) process ste and/ or techni gues enabl i rovenents in the
purity (incl udiché d@ﬁﬂ‘l"&l’nhﬁﬁiﬂoﬁ?‘ﬂ‘ lasqoRIBHiF3tOYs Bs3RgIate "‘é’é@bbtf““ K¥ndl i ng of

i nt er nedi at es St eps.
25BRI EF DESCRI ‘gdﬁq (C&E‘{ %JEP Wgc@ftb@@gf &db‘ﬁér\e&?%éﬂﬁgﬁiﬁ?’ved
(experiment@l BlctabelRByhéome nad ity w@jnpeaunat mnmnbat Mammaiormhmt@d dlatothemom

tenperature) powder x-ray diffraction patterns A) of an N-1
crystal | i ne f olARges. aE@@P't“b pfdisgassh gl ”o‘i“qﬁ&‘% Q‘Kﬁc ac ‘b‘@’l B gure 2 shows

a differenti al ] f N1
crystalline forlﬁyﬁ? i B&d (IE?A %ﬂs%ﬁ)@({)ﬁchg @%sfchﬁ{g:ﬂ?n%{t @Iﬂlﬁ pi‘%gﬁltgﬁﬁ gure 3 shows
a t her nogravi nghibital, an@damla&o(nﬂifgﬂt)) thmntdﬁvchﬁxm ihleitldocblytstcaiot limgedftor m of a
salt of a corrpound of Formula 1. WO 20091045753P(ET/ US20081076984

100161Fi gure 4dighsgnshygengtyrabiar BRI PEBRFe PMIBHSINAFS of the N-I

15 hyperinsulinemia, retinopathy, ncuropathy, nephropathy, delayed wound healing,

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,

20 low HDL, high LDL, non-cardiac ischemia, infection, cancer, vascular restenosis,
pancreatitis, neurodegenerative disease, lipid disorders, cognitive impairment and
dementia, bone discase, HIV protease associated lipedystrophy, glaucoma and
inflammatory diseases, such as, rheumatoid arthritis, Cushing’s Disease, Alzheimet’s
Discasc and osteoarthritis.

25 {0007]  The present invention provides for compounds of formula [,
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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crystalline formof a salt of a conpound of Fornula I. 100171Fi gure 5 shows
observed (experinental at roomtenperature) and sinmul ated (cal cul ated
at room MPUPA4NIFE) powder x-ray diffraction patterns FOUURR0Be9s41. 5418
A) of an N2 crystalline formof a salt of a conpound of Formula I.

100181Fi a differential .scanni ng.cal orinetr DSC) herrmgram
of the No or JURBI'T At et i BTl S s B b G Al 1

100191Fi gure Hrshams, 1@41151“@5 '@Pg&ﬂﬂgg{Hgtpfdﬂf‘cs@&ﬁl%ﬁi&oi(c-[%s GULYRIR the N-2
crystalline formof a salt of a conpound of Fornmula L 10100201Fi gure 8

shows obser ved%()el&tp@wlthr’émtdalwtavf &iloolmymedpéﬂtaﬂluaileaysannldémmhbmne& (cal cul at ed

8 A
o anot her R ISR gt P edRE MR e e bl & 1
DESCRI PTI Ol Oﬁm&'ﬂﬁof Wlll@%f%@hﬂ%ﬁ%@i{ﬂﬂﬁ@t&% q}?‘eﬂﬁﬁm’ﬁﬁﬁaﬁ itheymyesent

i nvention, conpounds of formula t - enant | orrers
di ast er eoner s patipnt !@aﬁmdsofttlhﬁmew V\/nerel n: Q | S L L"" or Lee; 20X is Cand Y
Rd4aa or

51 kenyt - (w oy MOBE b Gyt g el oA Bl lonci o' Smpieathytey 11 or
- al kyl - (V2aa) BiheP@bnpobiils Dﬁtlhﬁhn%r ﬁanti))n or mMCHbAR SR 1fh((§ﬁU)r m8fe ot het

-al kyl -(W20j1; nis Ito 3; at each occurrence, is Independently
hal ogen, -OH, 3gW@Ks). - OO2R5, - OONRS8R30, - 000NRSR8", -802NR5R5s, - SOR. 6,

- S02R6, - %t 9%59 a, Fﬁl‘lh%%rg,%oezp'l?egsgﬁt invention provides a method for preventing,
mhibiting, or treating the discases as defined above and hereinafter, wherein a
therapeutically effective amount of a combination of & compound of formula [ and
another compound of formula [ and/or at least one other type of therapeutic agent, is
administered to a mammalian, i.c., human, patient in need of treatment.

[5  [0011]  Further, the present invention provides for crystalline forms of the
compounds of formula [, pharmaceutical compositions employing such crystalline
forms, and for methods of using such forms.

[0012]  Furthermore, the present invention provides for processes for preparing
compounds of formula I These processes may be characterized, without limitation,

20 by a) facile adaptation to larger scale production, such as pilot plant or manufacturing
scales; b) process steps and/or techniques cnabling improvements in the purity
(including chiral purity), stability and/or ease of handling of intermediates and/or

final compounds; and/or ¢) fower process steps.

25 BRIEF DESCRIPTION OF THE DRAWINGS
[0013]  Figure I shows observed (experimental at room temperature) and
simulated (calculated at room temperature) powder x-ray diffraction patterns (Cu Ko
A=1.5418 Ay of an N-1 crystalline form ot a salt of a compound of Formula [,
[0014]  Figure 2 shows a differential scanning calorimetry {DSC) thermogram of
30 the N-1 crystalline form of a salt of a compound of Formula [.
[0015] Figure 3 shows a thermogravimetric analysis (TGA) curve of the N-1

crystalline form of a salt of a compound of Formula [.
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NROCCOR9a, al kyl, cycloal kyl, hal oal kyl, al koxy, aryl oxy, hal oat koxy,

al kylthio, arylthio, arylsulfonyl, alkylam no, am no, am noal kyl,

aryl at ni nwoowedrasesoar yl ami no; We, is independently halR§JegR20080M6984 CN,
-02126, -CONR8Rsa, OOONR8RY9,,, SOZNRQRga - SORG - S02R6, - NR9SO02R9a,
- NROCO2R9a, - NR9COR986 SCyCL oal kyl,, al k% oaI Kk a,[J Eoléy aryl oxy,
hal oal koxy, al ¥J14lhi oL 1ZHE G 1SRNTSG, m‘é?tk}‘l‘@&' f“éih‘g?‘i)t C‘E‘EI“IQ%%\MW ni no,

am noal kyl , ar W2 is independently

hal ogen, - 4% Wﬁ’%ﬁ\l"méﬁ)é’ggw‘l‘%o\lm ol 5 )0R6, - 000NRsRsa,

- S02. NRsRsa - BOH| kyFigure SOReva dbydryed- (N@eﬂﬁ@ﬁﬂ&ﬂgoommﬁﬁ;@@m@) &d, -NR2COR 6",
cycl oal kyl, al kyl, hal oal kyl, al koxy, al kenyl, hal oal koxy 10a|k%Ith|o
al kyl ani no, amimglaisd (@&ﬁuhiésréudkyopm (RICTatyIg) Mﬂi@p’ém@ﬁfw@wnaﬁwérﬂ u

502+ al kyl - NOZR ST ORI R R AHLT oo @535@6‘%??2&' .

cycloal kyl, al pglg) hatigab LSXlstad' & @x¥ntiapdckRinyd oaldidlc8R | BRXMherRbiihlohi O,
al kyl ami no, am no or am noal kyl; 15Wce is i ndependent | y hal ogen, -OH, -CN,

- CO2H, - 0021( 6the NEONRsK Hi, fotm)ofJR@]t of@)@t@NRSRh@f Forrs@@ NR8R8a, - SO-al kyl ,

haloa il al KT sy B Brryiehreocams Gl s po e 4 1,

het eroaryl or a?‘ttﬁﬁﬂ.cﬂﬁ%masd%%% dull€ofoyihula et er oaryl or heterocyclyl
may be optionally substituted withR7b, and R7e, 20provi ded that \Wa or We,

are not onll§ hEMAYen Elgm*al‘ils;ytbw\ dRggrvatiZexerimarntel aRBbMAPRpGHEepEddent | y

hyd hal
K CoRaa, - NSRSt OO kA SR myg@@rl&‘ﬁw RO ATk Sy,
aryloxy, alkenyl, Séﬂg fﬁ?%“ﬁ%ﬁ?ér Nal (!f)yst 1*\{&011@6%] &ibEe, coﬁg | gRYia 1.

al kyl am no, am noal am no, heteroarylam no het eroaryl or
25het erocycl yl mhereln the aryl, heteroaryl or heterocyclyl may be
optionally substituted with R7 and Rio; R4 is alkyl, cycloal kyl

or heterocyclyl, all of whi &ES@?W@H&% SHEINVENHON t uted with one or
oS S0t b Uellhaioe! keuhL IRl BASD in Etlgy ABn Sy R0RC, - O

-NR5CO2R6, -502R6, al kyl, al koxy, aryl, n@'no het erocycl yl or heteroaryl,
wherein the al kyl, al koxy, aryl, het eroe}é' }c.u' het erocyclyl may be
optionally substltuted with R4, R7a, >yand R4"0 is

cycl oal kyl , which may be opti onal ly s I (%)Qﬁg vmth one or nore
substituents sel ected from hal ogen, ’ - - SR6, -000R6, -CN,

- NR5COR6, - NR5SO02R6, - CORO, - 0O2R6, rﬁ1 - OOONR8Rsa, - CONRSR8",

- NR5CO2R6, - SO02R6, al kyl, al koxy, aryl, *ho, heterocyclyl or heteroatyl,
wherein the al kyl,

enantiomers, diastereomers, or salts thereof wherein;
Qis kL, Ly or L
20 XisCand Yis N;or
XisNandY s C;
G is Ry, Ruag OF Ryee;
L is -alkenyl-{(W ), -cycloalkyl-(W), or -alkyl-(Wa2)n;
Lqa is ~alkenyl-(W)), or -alkyl-(Waua)a:
25 Lec 18 -alkenyl-(W g )n, -cycloatkyl-(W ), or -alkyl-{ W)
nislto3;
W\, at cach occurtence, is independently halogen, -OH, -CN. -CO:Rs,
-CONRgRsq, -OCONR3R,, -SO2NRsRs,, -SORg, -SO2Rg, -NR9SO;Rg:, -NRoCO3Ry,, -
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5al koxy, aryl, heteroaryl or heterocyclyl may be optionally substituted
wth R7, R7", R76, and R7"; Itte" is alkyl or cycloal kyl, both of
whi ch mawmzoepii7emal |y substituted with one or nore sulisit/Uswesmsosel ect ed
from hal ogen, -OK -0R6, -SR6, -000R6, -CN, -NR5COR6, -NR5S07R6, - CORG,
-0O2R6, -007H, ggg 5(3 CONRBR88,  10- NR5SCO2R6, - SO02R6, al kyl, al koxy,
aryl, anino, AR B II‘@ICYE"}P‘“H@{E@ log By pikoxgh ey boicn hﬁﬁé“@fﬂkgﬂiw thig.koxy, aryl

heteroaryl or _aﬂf?tﬁ%,r Q?)(%g%blémggﬁ a%ﬁ nlﬂinl)ﬁ/lkﬁ%gflgﬁlﬂ H%Fﬁlb é%%?& Iﬁﬁlb R70,

R 76, and R70; oCCUr T ence In e End dr ogen,
al kyl, cycl oal kyl, \V&(gsliudcb@jdaalyklylo&czﬁﬁmSCNC(QZRB@, CS@RI}{R&RSa or 802R3a

15R6, at h d dent | | oal k
netoronryi - ar$CON R CTOMIOR %285@??%5%&%%1%%%@?% Ky rrc,

d R7
?zdepeﬁdent I yc%c ﬁaﬁ{yi %ﬁ@ Pﬁ&ﬁ Vllgag I ?ylo ygﬁ%g{bﬁg%ﬁ&h lkox thl(ﬁal oal koxy,

aryl, aryl oxy arvhuifbrat, )alkylda]mol, ahlhylcunuamﬂdvalaMMnﬁmym 1aﬂck)em/:ﬂm1mﬁy0| oal kyl ,
cycl oal kyl al kyl, ¢ cl oal kyl al r yl oxy, am 2128 CC]\IR8Rsa
hydr oxyal kyl , acyl ™2 Hét Pﬂd’é?%iyhdHé?ﬂer%r§p@%yCNh&%Rea€9NﬁbW|

het er oar yl al k r Kvde, | &pl a h aryl oxyaryl,
al kyl am do, a%%%%@ %%Qﬁ}éas $@ Lng’ 8. d(ﬂ L g%ﬁ ﬁws:\]ﬁ{l%@%ﬁ)kyl oxy, - SOZR9b

-NC2, -CN or tNR«ﬁ]OzRMHRe@(BRL,W@clmIWI cﬁﬂcyi hmlbekyiaa kbxynalenbe hdpdlkoral |y
subst i t ut 38 vvi,hh R10 ? R101" and Rl Oe 25Rg and R8", at each
occurrence? i kit Ay EEMS sy ar vyeletcl oal kyl, aryl, heteroaryl or

heterocyclyl, all me}gmdé &Ny g0 Rt Lpabhy.- stdd, th R10, Rios,
Ri ob, and Ri oe; 1 Fbtnerngtl\(/) (%ng gir\lxd C%@Otdgaﬁ} %O%k%ﬁ t oget her

with the nitr d@@@&t oOQxﬁNBkaLhﬁW\&r\ .aSOa\ditydadS(ﬁzea kdr-MRaSO@s.er ocycl y1 ring
containing |, nde t fromthe
group consi st |Iﬁ%"6§%{{ I‘%«L&?@ *’a ‘vﬁl& f‘?&ﬁ’ ﬁ‘épélhig'/lr @2%(’1??3’ iSUbstituted
with Rio, Rtogle 1@1&0&11(@!}/%@/191% alk?/lammo B%n@&%rﬂ%ﬁlkyﬁt each occurrence, 15
i ndependent |y hydrogen, al : , |, arylal kyl, heteroaryl or

aryl,
het erocycllyl, all Wb Wmtblﬂpﬂdmylyﬂielogﬁmt 1erhaCNy -CSuHs LRt e@OMRER, R 0, Ri oa,

o)t 0% B30 g@RIED ASRRENS P ASIRTIRIA ALY e

with Rio, RumNRI0R,, &R@c@{myclaﬁlﬁyi diky rBloQuqleh ﬁ@hyl 'ﬁ'ﬂb&lko@”ﬂk;’l%i‘ooo at
each occurrence, are Indep endent kyl, haloal kyl, “cyanoal kyl ,

al koxy, aryl, a@imy]apigoalkat. yuyémyﬂcnoaafﬂ 911 lv;tdmwclybwwlah Kiyelaopylicteadakd oy |
cyctoal ol hahOaLSY Ll B PRI o AT B aPKSQS,Xya' o
aryl oxyal kgl , p@hidyd thhd 9, &G«aﬁydlcaﬁdwll\lg&hl%cnaﬁ xﬂkgalxyar yl, al kyl am do,
al kanoyl am no, aryl carbonyl am no
Ry, Ry, and Ry are mdcpcmlc.nt[y hydrogen, halogen, -OH, -CN, -NO,,
-COsRg,, -CONR4Rg,, -SO:NR§Rg,, -SORg,, -SO;Rs,, -NR3SO;R4, -NRgCOyRg, alkyl,
haloalkyl, cycloalkyl, alkoxy, aryloxy, alkenyl, haloalkoxy, alkylthio, arylthio,
arylsulfonyl, alkylamino, aminoalkyl, arylamino, heteroarylamino. aryl, heteroaryl or
25 heterocyclyl, wherein the aryl, heteroaryl or heterocyclyl may be optionally
substituted with Ry, Ry, Ry, and Ry;
Ryis alkyl, cycloalkyl or heterocyelyl, all of which may be optionally
substituted with one or more substituents sclected from halogen, -OH, -ORg, -SRg,
-OCORg, -CN, -NRsCORs, -NR5SO5R, -CORg, -COsR4, -CO-H, -OCONR R,
36 -CONRyRg,, -“NRsCO:Rg, -SO2Rs, alkyl, alkoxy, aryl, amino, heterocyclyl or
heteroaryl, whercin the alkyl, alkoxy, aryl, heteroaryt or heterocyclyl may be

optionally substituted with Ry, Rz, Ry, and Ry
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CN or thiol; provided that: (a)W, Wee, W5 or Wia is not cycl oal kyl when
nis 1 and 124, R400 or R400 are cycl oal kyl; 15(b)W2" is not cycloal kyl,
aryl, heteomoyb4350353 het erocyclyl when nis 1 and R" is _wnUmb%ymm

(c) R7, R7a, R7b, and R70 nmust be substituted with at | east one R 10, 2,0",
Rios, or (two when (i) L" is cycloalkyl, (ii) RA400 is cycl oal kyl
substituted with al’éﬁl“]" fistoatkyle yRIch map be ppstoss! aPFiQﬂtlt“t‘(di“r"ﬁ)(}l’tcl’v?émalr"yl

heter oaryl. of BELELGRYELIE ianqURaL o SR LR, 20FRk, 0. MRboner R7C: and

(iv) R7, "hetero et er oc (d)

L"" and L" are ~MIRISOCH,, Za])fk@/lC@bR(,,hGOq{;lOSQN{MRq1MQNRR4@0NGEC@AQO are
substituted with an opt lonally substjtuted aryl (e) W2O0.
i s not hal ogen;SQRiMkyL 4 6a R RMEO, EQ{VPCWéW IPEP‘W&% Vﬁ}"lé‘y*l thc olky902211 n

anot her_ STl TR o SPABUALF AR LIS il R GRRBARL, 15, 2 Sompoune
| ----.7-- N BR43048L, \j. R31) 143c R3" R3R3" 143RI, | anlddorl ee

Ry is alkyl or cycloalkyl, both of which may be optionally substituted with
one or more substituents sclected from halogen, -OH, -ORg, -SRg, -OCORg, -CN,
-NR;CORg, -NRsSORg, -CORg, -CO:Rg, ~COH, -OCONRgR,, -CONRgRg,,

10 -NR;COzRe, -SOzRg, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with
Ry, Rya, Ra, and Ry

Rs, at each occurrence, is independently hydrogen, alkyl, cycloalkyl, aryl,
haloalkyl, CORg,, CO:Rg,, SO:NRgRy,, or SO;Rg,;

15 R¢. at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
all of which mav be optionally substituted with Ry, Ry, Rys, and Ry,

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

20 -COsRs, -CONRgRg,, hyvdroxyalkyl, acyl, heteroaryl, heteroaryloxy, heterearylalkyl,
heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio, aryloxyaryl, alkylamido,
alkanoylamino, arylcarbonylamino, alkylsilicaalkyloxy, -SO:Rop -NO-, -CN or thiol,
wherein the aryl or heteroaryl may be optionally substituted with Ryo, Riga, Riop, and
Rige;

25 Rg and Rg,, at each occurrence, is independently hydrogen, alkyl, cycloalkyl,
aryl, heteroaryl or heterocyclyl, all of which may be optionally substituted with Ry,
Ry Rign, and Ry

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 Ryg, Rigs, Rion, and Ryee;



provided that: WD 2009/ 045753PCT/ US2008/ 076984 (a) W, Wce, W, or
W2a0 is not cycloalkyl when n is 1 and R4, R40, or R400 are cycl oal kyl;

(b) Wcewics2ongb4sesscl oal kyl, aryl, heteroaryl or heteroayalyszomnespsn is 1
and R4", is cycloal kyl; 5(c)R7, 27", Rrb, and R2, nust be substituted with
at Ieast one Rio, 210", Ruth, or Rloa when (i) Lee is cycloalkyl, (ii) Race
i s cycloal kyl subskdiadRedatgrabrpeggnce, hemc{@p@é%!w;}wdlégwhééér%fakoylxy (iii) the

aryl, heter oar%}) aﬂfg.}lgr?th@trb%%éﬁ;bylctu&cgélgb% ft\ ltl(ﬁlql’lthb)g (ZHL %Stitgtzt{i) | 9r R7e,

and (|v) 27 eroa Erocyc (dyL",
and L" are notvitkiRgaRky R @ranhalCl_3alkyl mhen R4"0 or Reke are
10substituted with an optionally substituted aryl noiet (c)
Wece is not hal ogelf 2araRly pecuriaicas ingepeadendy gkylntvslatiyl é‘)’l méwtamkrwl 10023] I n

o) 3 Y COARRBE AL Gy ROSE B ER b b g !~V o

-al kenyl - (Wee), -ry®Qakkyhnrd(ME): t@ﬁch—o@bﬂﬂ&éhcc(Mémd&;ﬂﬁ)ldmiyhdlbsdllﬂyit0 3; W, at
each occurrence, is independently hal ogen - CONRBR8a,

- 000ONR8R8a, -@dqwm%ww&g@@m@m@m OXy, NRégnlzal @Eky roldrlbmé@w#@ayl al kyl ,

| oal kyl | t hi
a7yl sl fonyl . CS L rcl BRI, SR IS, LSS B RS W s
i ndependent | yhhabmgbm,tueﬁﬂpxy, @Nmoa@mﬁﬁ hctm@%dmﬂ,,dryloxyﬁ)lﬁﬂl\mh&m

- SO2NR8R3a, - S R9: 0 cycl oal kyl , al kyl,

hal oal kyl 0al Rk wlt%wwﬂwd%gﬁwpﬁk91@1@5/1@91!rw%iwawﬂwmb NGyl sul fonyl
25al kyl am no, Cﬁ%ﬂﬁ' kyl, arylam no or heteroarylam no; W2 is independent I y
hal ogen, - CN, -CO2R6, - CONRBR30, O0OOR6, -000NR8128",

- SozNR8148" piSQded oyt , - SO2- al kyl , - NROSO2R90, NROCO2R9", - NROOOR9",

cycl oal kyl, al kyl hal I [, alk al ke al oal ko | kyl_t hi o,
a|yky| ami %0, ami %0 (5} ag\ﬁn%,k\%, or Wg(qq 15 not cycl?}?illkvi »\ﬂlen nalls | dn)éiyR 1 [%m o¥ le

arc cycloalkyl;
15 (b) Wy is notcycloalkyl, aryl, heteroaryl or heterocyclyl when nis 1 and
Ruee 18 cycloalkyl;
() Rz, Ry Ra, and Ry, must be substituted with at least one Ryg, Ryga.
Rian, of Rige when (1) Ly is cycloalkyl, (ii) Ruee 18 cycloalky! substituted with aryl,
heterocyclyl or heteroaryl, (iil) the aryl, heteroary! or heterocyclyl is substituted with
20 Ry, Ry, Rm, or Ry and (iv) Ry, Ry, Rob, and Ry ts aryl, heteroaryl or heterocyelyl;
(d) Lo and Ly are not Cy_salkyl or haloCy_;alkyl when Rag, 0r Ry, are
substituted with an optionally substituted aryl moiety; and

() Wi 18 not halogen, alkyl, haloalkyl or aryl when Ry 1s alkyl.

25 10622] [n another embodiment, compounds are those in which the compound is a

compound of formula laa, ldd or [ee:
NN N=N NN

Fo / >\R-(n I\r\ﬂ %1{4 Ly I\'\ R
/‘(/\;‘\Rm l/\,/\%\"‘ltm %,/?\Rm

R3 RS:. R3 R3n R3 R3 o

Iaa idd or lee

provided that:



30W2aa is independently hal ogen, -OH, -CN, -CO2H, -0O2R6, -CONR8R5a,
O00OR6, -0O0OONR8BR8a, - SO2NR8R8a, - S02- al kyl, -NR9S02R9a, NROCO2R9a,

- NROCOR9aw 0-0RBBRBbSI (R9b) 3, cycl oal kyl, al kyl, hal oal KAT/URNHKG5+

al kenyl , hal oal koxy, al kylthi o, alkylanlno am no or am noal kyl; W2"9 is

i ndependent | y hal oge 1-
- 000R|R8R5a YSOZNR%E}ZS, Wi, ¥ S@% QYW 2us 1‘§8§CY§E>%@‘R6W“°N%SE?%§ Reg “N%G‘COZI%S

- NROCOR9", cycglggj/%yd k 1a| kyl, hal oal kyl, al kenyl, hal oal koxy, al kylthio,
anlnoalkyl aryl oaryl or heterocyclyl mhereln the aryl, heteroaryl
or heterocyclyl maybpe @puuomﬂbwymﬁubsnﬂﬂm&&mummﬂnkﬂrydﬁﬂﬁmnmﬂiTd@hd R7e;
provi ded that \W20a or Y\2 are not only hal ogen; R3, R3" and R3b are
|ndependently d%ig‘é‘?ﬁ <.'>|‘ra| ogen, -OH, -CN, -NO2, 10-002128,1, - CONRSRs, ,,

A lanyros. [ l 8 o) oal kyl
al(ﬁenyl %ﬁh Reyp,, A Wﬁ?ﬁ?@ﬁ@c 3 sﬁﬁﬁcd m‘lpl@é K¥he RISYIGA y

al koxy, ary oxy, al oa alkylthio, arylthio, arylsul fonyl
al kyl am no, aanQalRmLWMmﬂwuanmq@cmﬂstéﬁdh&yﬂgmmﬁbwsawmnmﬂhewswﬁaryl or

het erocycl yl , wherei aryl, . heter I terocycl yl b
opt|onarlyysubQ%WPﬁ@Bﬂoéh%qP%éﬁ(“Qﬁ“d‘qgﬁ%“mﬁﬂd”EﬁmoqmééﬁXW§?§%ﬂQﬁmor
cycl oal kyl, bORFR‘? RY"t"#nroﬁq’IE‘Y PR ,0RS,] %ﬂ%a u@mﬁt héu%ﬁg dMl&tE&oéW%zEOV mor e

substituents sel’ect e o en, - NR5CORG,
- NR5S02R6, - 00R6, -(TO2R&.., andlR H;c mO@Dzmmaplp,Q ﬁtk@NMéhp or NRS@DZRG

- S02R6, al kyl, al koxy, ,aryl, . a het er | or hetermuyl, wherein the
al kyl , aIké&yzsﬁﬁwwaH@FéK@QWVHhBWEﬁQF V%@J% ?dﬁgy be optionally _

substituted wth ﬁb R vois £ Rato@dalRd Dialoalkyt orkedhen R, iG¥&Y10al Kyl , whi ch
may be optionally substittted with on€ or nore stbstituents sel ected from

hal ogen, -OH, -0R6, -SR6, -000R6, -CN, -NR5COR6, -NR5S02R6, -COR6, -0O2R6,
- CO2H, -000NRS8 am no,
het er ocycl yl ﬁ%ﬁgt er BWP‘IB%v%‘@Pg}PW“% ﬁ%"%’l“ﬁ%/lmath?fdlivh’a%r yl, 25heteroaryl or

het erocyclyl may be, Rpﬁlké?] p{WM éugﬁw tujed with R7, R7a, R7b, and 12.2";
4,, is alkyl or cycloal kyl, both of mhlch may be optlonally substituted
W th one ofdsnore sdh§m|ﬂhmmt@Msehedk%dV%nbn1halogen -OH, -0R6, - SR,

OB, - 5ooRe, Lalt kR Koy YIPIR- HbRb bRty el y1 o et eroaryi

wherein the al kyl, 3Qalkkexy, aiyl. heteroaryl or heterocyclyl may be
optionally substltuted wth R7, R7", R7b, and R7e; R5, at each
occurrence is |nded@ndEmmhyahydwagemdth&mﬂyhd%@hoﬁﬁkyQN.éﬁ&ﬁ@ hal oal kyl ,
COR8™or - CO7128: 5\ReRs, -OCONR4Rss, -SO:NReRs, -SORg, -SOsRe, -NRoSOsRoe,
20 -NRyCOsRg,, alkyl, cycloalkyl, haloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio,
arylthio, arylsulfonyl, alkylamino, aminoalkyl, arylamino or heteroarylamino;
W e I8 independently halogen, -OH, -CN, -CO;R;, -CONRgRs,,
-OCONR5R g, -SONRgRs,, -SOR6, -SO2R6, -NR9SO:Rg,, -NRoCO2Rg,, cycloalkyl,
alkyl, haloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl,
25  alkylamino, aminoalkyl, arylamino or heteroarylamino;
W), is independently halogen, ~OH, -CO;H, -CN, -CO4Rs, -CONRgRS,,
-OCOR, -OCONRgRs,, -SO;NRgRs,, -SO-alkyl, -SO;-alkyl, -NRoSORy,,
“NRyCO:Rg,, -NRoCORG,, cycloalkyl, alkyl, haloalkyl, alkoxy, alkenyl, haloalkoxy,
alkylthio, alkylamino, amino or aminoalkyl;
30 W is independently halogen, -OH, -CN, -CO,H, -COzRs, -CONRgRs,,
-OCORg, ~OCONRgRs,, -SO;NRgRg,, -SO-alkyl, -SOz-alkyl, -NRoSOzRg,,
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R5, at each occurrence, is independently alkyl, cycloal kyl, aryl or
heteroaryl, all of which may be optionally substituted with R7, R7a, R7b,
and R7e; VBRIWEFTS3 R7b, and R7a, at each occurrence, arBCi/ashopeerdent |y
hal o, al kyl, hal oal kyl, cyanoal kyl, al koxy, hal oal koxy, aryl, aryl oxy,

laryl, | | oy, 2l |, | pal k | oal kyl al kyl ,
v oal ky1 al KRB RembE ORE -6%83%%”5@&&393&@8% APAIAGIY. acyl )

het eroaryl, hehesar, e, | al koxy, aryl oxyal kyl ,
al kyl thio, aryl a|yEy|a¥6lﬁngyy ‘*‘%‘“@‘&32‘? Mf"% 3 r{l‘“ DehghoRty. kanoyl ani no,

ﬁr%ll car bolnyl ani no, thsmmﬁcn{bm&hai(@ﬁ e@[—ét ENSJCOaWn’éK%Rm" C@E[égi;yl o(r:I R104:
eteroaryl may op y Wi 0 an

R8 and 11289, g885éc§b§&%r ei@i\ﬁ( Sﬁd@ﬁéﬁ ht‘ ﬁ%$@6{én al kyI

cyel oal kyl 5 aryk,cdis,e cv@wh ocrgcimkﬁrngkydmﬁﬁhlg?%_hw@gmy"@t W el y Re

optionally substitut ed Wt
and Rg" can beminekléy, M@chttchemylvm thetetobye ym,lwtrccrgeﬂhc !, Wicolryt rey are attached
to forma het eroc er oat ons

i ndependent | y gt@loé@{%a’df’ﬁj‘bﬁﬁ“@ﬁ yg‘l”@ﬂﬂ‘%éldﬁﬁ’i (% th“bf“gﬁiltRTCNH, 0 and S, which

Ty be opt i onlduicBuRshi Hed. 4 bl oRmaffhart, Rt and Rioc R9
and Roo, at each occurrence, 1s i ndependéntly hydrogen, al kyl, cycloal kyl,

20aryl, arylal kyl, Rh&h@ﬂ@aﬁwc indephrelcethogyoigy, halagdn, 6FH, wiNchiOnpy be
optlonally subst it ut th y ; 1,, at
each occur? encéé Ry ¢M&hdﬁ%ﬁﬁaoﬁ% %@{]ﬁ\o;lq&ﬁ% [g‘)(af‘wl Bdrl‘)di]ml@tl -eroaryl ,
all of which @%Yoaelﬂ@ @Fkbk}oﬁ@hdﬂy eﬁlkbﬁﬂt hdidHi@dy, VM!@ynthﬂ@ylth% Ql’yisuﬁél{}p and R100,

R0, Rum Rom and 0,2, at each occurrence, are | ndependentl’y hal o,
al kyl, 25hal oalkkiylmlllocwn@éﬂykywldr@uuk(bmtyl0dla"f<byr11no am&lmmgwyhm;ﬂ@rcwc; ylaryl al kyl ,

| al kyl | k I kyl
::ﬁyng, yC]C—)|Xy,hy %@3% df(vc%%’é l#hcg?ngélyglﬁw %‘3’[“8&8%91?/ gW% "ﬁé‘t rogr ;C/)T(Zu kyl ,
het er oaryl al kexyrs,adlrgxyal kyI al kyl thi o, arylal kyI thio, aryloxyaryl,

al kyl am do, al kanolél ani no, I car bo%l am no, - - CN or thiol;
30pr ovi ded5t hat )EW*kﬂWCYCW@C}’I bethwpehich manbe Omly@allaalllkytutwweth meis 1 and

R4, R40" or ! Sy al 009 5753P 76984 b
W" is not cycf %@I Euq%t%m% ?CNJﬁdtﬁ &roaryt™ %héﬁér%@?%@g Ynis 1 and( )

R4,," is cycl Q‘QlkJ@YJRG,wNRSSOoRGCDZORZ -CBIR, -CR¥H, -CUONRR;,, TURRARE, substituted
with at |east one Rio, Ror" 124011, or Ri o, when (|) L" is cycloal kyl ,

(ii) R&," is NRICEaR & y§OB oty ], elipee 2w, eringr Yatcromplst erheieyenyiwhercimet er oar y! |
(iii) t he ar y'th’c dﬁ& ) Elrk&?f, X1lyi, (%tm}&g:tyﬁcgl(?l%%%cyc:}yl mdy%ld %St%dn%i?y su%lstltutetl1 with
20 Ry, Ry, Rop, and Ry;
Ry is cycloalkyl, which may be optionally substituted with one or more
substituents sclected from halogen, -OH, -ORg, -SRg, -OCORg, -CN, -NRsCORg;,
-NR;580:Rs, -CORg, -CO1Rg, -CO2H, -OCONRgRs,, -CONRgRs,, -SO:R6, alkyl,
alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl,
25 heteroaryl or heterocyclyl may be optionally substituted with Ry, Rz, R, and Ry
Ryce s alkyl or cycloalkyl, both of which may be optionally substituted with
one or more substituents sclected from halogen, -OH, -ORg, -SRg, -OCOR,, -CN,
-NRsCORg, -NR;580;R4, -CORg, -COuR4. -CO,H, -OCONRgRgz,, -CONRgRg,
-S0:Rg, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl,
30 alkoxy, aryl. heteroaryl or heterocyclyl may be optionally substituted with Ry, Ry,
R, and Rye:
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R7, R7", R7b, or R70; and (iv) R7, R7a, R76, and R2, is aryl, heteroaryl or

het erocycl y1; (d) Laa and Le, are not G .,[al kyl or hal oG . 3al kyl
when R4a3wonroias7sare substituted with an optional |y sulPSIVEGeasd7ei8¢|
noi ety; and (e) Woe, is not hal ogen, alkyl, haloal kyl or aryl

when 124" is alkyl. 10 100241l n another e dlne o] are those in

which: L is -al kenyis-q ‘OEC%'P“CLaY’R‘]}R?W) Ly 1|3_1e£r0«r([nsal Ql %Pﬁﬁlllq% \‘}\%’

-al kyl -(we, ") I IR(V\[")" -cycloal kyl - (W) 1, or -al kyI (V\2")"'

15n is 1 to ,hdldalkyk q&V(j@‘(lﬁfm%?c occurrence, is independently hal ogen, -OH,

-CN, -COZRe6, CO\IR&RAla,de-hQﬁaNR&Rt 1sandcp<ﬁi@2m||§l&%a cysi@d:kt% ary SO)GREBQMYlNRQSOZR%
o" arylthio,

al kyl, hal oal kyl, al koxy, hal o aIkyIt

aryl sul fonyl, &l WY‘%&%%MM( QY R‘S!’th”ﬁgkyl‘tg i &y ik oaryl ani no; 20\ Vi e,
i s independ ntIy h e (RIS Ry hato QRQNRBRSa,

| ScPNRBRsa.® - SOR6. i R “%S@Rgo E@l A R eyT 0% oY, ar vl oxy.
hal f)al koxy, alh W@nﬂﬂ @ycluﬁatyﬂthkm lmﬂga!lmgjr mmghyht)g m%laammdc,ﬂqd& noalcg:_l N
aryl ani no or het eroar 0; is i enden ogen -
“OCRRG. - CONRxFEIKYDSY.GHgRe: CYC’@(%NFM 14 @@bﬂﬁi‘ﬁﬁ‘é{ﬁ %ES‘/aﬁ“RW OHg02_al kyl |
- NR9S02RI0, CthWONR b.,¥l'}/d10§5@1‘[1 U, ) |hctc%a%@‘l%tctW&@}’hmu@ﬁ&l@lﬁﬁkoxy,

al kyl t hi o, aI kyla noa | 'k i nd;gendent |y
hal ogen, - CH, h(ﬁ\bdlﬂ@l@z}flﬂawkﬁ@l@ﬁ”d kymm%&yithimamymyo(am

- S2NR8R8a, - SO- al k - S02- .

- 0f t 9bOR91L G (4 Bldma’iokwlcal W jjno, gjﬁgﬂyﬁ% *hgﬁd"él }T@x‘g‘/ﬁg e By P

"o et -”%2‘%%”’ AR e S ™ e A e b, - 50 al kil

-S02-al kyl , - NROSOZRad le\m@mﬁmmn@d isqucpcandmeiywdlom olisylkenelpalkslh kyl t hi o

or am noal kyl vi ded t hat 5R3, Rta

and R7t, are |ﬂﬁ£§§‘éﬁ8@r}i ‘?r)}m‘iﬁv)&?‘i‘ae‘ﬂ{o‘cvﬁll‘% %C Of’j—?ndp&fbna%i\i@gwgh&@z%a
CC]\IR8R8a - SQR l\l,, 3 RPORS -SO2R8" " al kyI hal oal kyl , cycloallcyl,

al koxy, aryl oxy, hal oa koxy" aI kylthio, arylt hi o, aryl suI fonyl, al kyl am no,
ami noal kyl |5 ar yI amimelerheively Batyd Ruricandye té@yltog,tthelt\eut!b@@ gikrogan theishocycl yl |

e e S o oSSR ol 02, E01 R o5 L o
T T A el o e ko o
optionally substituted with Ro, Ryos, Rioe, and Rige;
R and R, at each occurrence, is independently hydrogen, alkyl, cycloalkyl,

20 aryl, arylalkyl, heteroaryl or heterocyclyl, all of which may be optionally substituted
with Ryg, Rypa, Riow, and Ryge;

Roy, at cach occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
all of which may be optionally substituted with Rig, Riga Riow, and Ryge;
Rio, Riga Rion. and Rige, at each occurrence, are independently halo, alkyl,

25  haloalkyl, cyanoallyl, alkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkenyl,
cycloalkyl, eycloalkylalkyl, cycloalkylalkytoxy, 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, W, or Wy, is not cycloalkyl when nis 1 and Ry, Raga O Ryee

arc cycloalkyl;

- 11 -



0O2R6, -CO2H' - OOONRBR80, - CONR8R8", -SO2R6, al kyl, al koxy, aryl, am no,
het erocyclyl or heteroaryl, wherein the al kyl, al koxy, aryl, heteroaryl or
het er ocydYgROOGYS7TBE optional |y substituted with 129, 128¢t/uRicbsommat R7";
15R4aa i s cycl oal kyl, which may be opti onaIIy substituted with one or nore

substituents sel ecéﬁld kgom hal oge - SR6, -000R6, -CN, - CORG,

- CO2R6, COZH -00 Be s “@@(ﬂ%@gésr* dwieeﬁmryléﬂ hggrocyslyk gk n larylrd am no,
het er ocycl yl I"ﬁ‘ctey%ﬂf?}rly' wherein the al kyl, al koxy, aryl, heteroaryl or
het erocyclyl may bé optionally substituted with R7, R73, Ri b, and R7e;
20R40 is al kyI whicgh rﬁazyRi),dUQFihd &ﬂ&itrkt}chLﬂhSﬁﬂt&lu\t@dﬂ okt bn@m[@, [Q};q mor e
substi tuents | ec ed fro aJ og n, - CORG,

- CC2R5, I()h 33 ngél@/l (r;)g@glwcloa kkg)qubstra]tqéidwg}l cu*gjr y| am no,
het er ocycl 1 h roaryl or
het er ocycl i/sl %gtﬁ%g%&%g? P%érllg%%&gﬁh&l lt f&@%ﬁ%m L&E@%@TQE% Bjt& g] R7a;
25R6, at each I?o,dburﬂmenc%;,c ang (wrm;eﬁe.nRiEnmﬂ Rras &yl hetayatiomhbylocycytyl or

het eroaryl, all of be op y substituted vvlth R7, R7a, Rib,
ond Rre. 1oty e R RO b R A Lo Ra 8¢

i ndependent | y {haliRted i t|ﬁ¥1h0 NARBA LlBMitrtu(‘:&f@r}Q@&#ﬁy&nd al koxy, hal oal koxy, aryl,
aryl oxy, arylaryl, arylal kg k kenyl, cycl oal kyl ,

cycl oal kyl al kyl , CQ@M oW kyib a(btlhylbgmy.;zlk)anharhm}kyl@d;yl%er(m%aikleG\I%RS",

hydr oxyal klﬁl , acyl, heteroaryl, heteroaryl oxy, heteroarylal kyl,

het er oar ylal koxy, aryl oxyal kyl, al kylthio, arylal kylthio, aryloxyaryl,

al kyl am do, ganoyly ' -NOG2, -CN or t hi ol ,
wherein the a?{i/ F(;r hﬁne)?gla(r@mk%&?{ QWBWS%I Sﬁﬁgﬁﬁg@-r tuted with R10,
R100, Rob, and Roct is -alkenyl-(W,), @8alayledWRB0, at each occurrence, is

i ndependent |y hydr 198 y aryl, heteroaryl or

het erocyclyl, all V\ﬂk%ﬁ&%&)”%eﬁ 6%r{]‘}ér\}sﬂ |y substituted with Rio, 5Rma,
Rua” and Roe; mW—a[@dn erwahl wobival 8- A oRanGaNYDS,. t aken together with
the nitrogen to which the;}/, gre)é*?ac gig‘topfoordnk?anhggerocyclyl ring

cont ai ni n351 2,3, low 140 ket er oatoms |ndependently sel ected fromthe group
consi sting of N ‘ ,tjrﬁon y tuted with RIQ
R10", Rob, and F{o'(;w *’fgﬁﬁp 3?%8“%‘" is 5’{10P§g@ﬁﬁ¥)§f@%fhe- ye'c 'Pﬁh%ependently

hydrogen, al kytONRRG], Gt BMR,R.AL0,NRaRY)-8bkyL soJR?t erra%ml Qkyiheterocycl yl,
all of which may be optronally substituted wt Ryrot) and Rae;

ROb, at each &deakdeioay. %ﬁoﬂ}’n@éwémawﬂldyyhtal ?kylthro egydslutfaiylk)allgylaamy)l or

hct er oar yl tionally substituted with 1210, R100,
Rt ob, and Rlogllmn%l \qq(gﬁd'gmoﬁig orox a['In,l, and Roe, at each occurrence, are

i ndependentl y hal owlb@i\kﬁdcpcnh@itlg)ahllsgdn,, cﬂya@ﬂaJdg,;ké, -@bkpuy, aryl, aryloxy,

arylaryl, aryl al kyl, al kyl ox al kenyl , cl oal kyl , cycloalkylalkyl
cycl oal kyl al kyPER: RsRamgerﬂ léH é&drwar kﬂ}tbs v&o;qy:ﬁkylHElfoeﬂwhalybw,

het er oar yl oxy, i | roar 0 al kyl t hi o,
aryl al kyl t hi odlyn& fhg@@igéﬂ I’ ‘ii@;}hk lit 1y! Eﬁ%\lﬂ ‘)ﬁ Er‘ﬂ“r[% d“’a@/%?’i gr bonyl am no,
-NC2, - 20CN aryithmithtﬁ:@@r&ﬁﬂ:ﬂrdb anot her enbodr rrent conpounds are those in
which: L is -alkenyl-(W),, or -alkyl-(\W),,;
» is independently halogen, -OH, -CO2H, -CN, -CO, R, -CONRsRga,
25 -OCORG, "OCONRSRSa, 'SOQNRgRsa, —SO—alkyi, —SOg—aEkyL ‘NRDSOQR_OQ,
-NRoCORy,, alkyl, haloalkyl, alkoxy, alkcnyl, haloalkoxy, alkylthio, alkylamino,
amino or aminoalkyl;
Wi 18 independently halogen, -OH, -CN, -CO,H, -COsR, -CONRsRs,,
-OCOR@, -OCONRsRSa, -SOgNRsRS“, —SO—aIkyl, —SOz-alky!, wNRc)SOgRgn,
30 -NRyCORy,, -ORepOReSi(Rus)s, alkyl, alkoxy, alkenyl, haloalkoxy, alkylthio,

alkylamino, amino or aminoalkyl;



L"a is -al kenyl-(W or -alkyl-(W",,),,; 25L" is -cycloal kyl -(WA, or

-al kyl -(W2006 nis Ito 3; W, at each occurrence, is independently
hal ogen, wOHposi@h§s3- 002126, - CONRsRga, -O0CONRSRS,,, - SOPKRIRSUS/17SSRG,

- SO2R6, - NR9SO2R90, al kyl, hai oal kyI al koxy, aryl oxy, hal oal koxy,

al kylthio, arylthio, arylsulfo

het er oar yi am no; 2ee 18 1"6@"‘1’“%’*“9}3&3@ Mr& §P§’8a?{8 &w&ﬁ%gﬁl - CN,

_CCPR6, - CONRS 20956 I, -S02-al kyl;
_ NROS02R9a, @?&R g gr’k q?j Hﬁ t‘ba?ﬁﬁ&l\l o‘%’i S’Q% hal oal koxy,
al kyl t hi o, al kRGO, (atkyalaikaqalimohikowmyimo onaepetgent | y hal ogen, -OH,

-ON, -02H, -002126, -CONRBR8, O000R6, -O000NR81(, -SM2NR8R8a,-S02-alkyl,
-NROS02R9, , , 5P1'RRQ@(§3296W2M@I¥@60‘F¥9‘§’SP‘M@619%“ al kyl, al koxy, al kenyl ,

hal oal koxy, < al kyl t Kol gor
[ ndependent? y hal ogie’% eﬁq&f}’ix%ﬂ?d@&&@%?ﬂ}&%%lo Lr&i(‘]QI%SRBa Nd)%00126
- 00, ONR81( 3a, {&ﬁz&\tfxmgm -SONRIRY FSOR:5020 Mk ylkyl, h&%@@zy&goa]@l kyl ,

al kenyl , hal oal koxy, al kyl thi o or am noal kyl ; 10provided that Wzta or Wee
are not only hdkygeny! O‘Ya)(‘d“"‘”(o%dfk)ﬁ@w é!ﬁhhf)’taﬁﬁs“?@?ﬁ? %Bﬁ&é‘ﬁt"r‘@‘yhydr ogen,

hal ogen, - Cyc?!gNl-n 10%1 l’}qgt%l:h()aaer ) hete %ﬁ%ﬁggfnk &?Nﬁé% the a9l kY1,

hal oal kyl , | ox al kyl t hi 0, arylthlo
aryl sul f onyI fdtdeydraror hmcroa}mm omj/ kg/hpt;oaatlgyl sabstineed Widt Ry Bay yﬂb,atmi Ra, aryl,
het eroaryl or heterocgy erein th het ero ter ocycl yl

may be opti®nal Iy Subst (hﬁ%fﬁft‘é’élio\“}&ki’lhbwo ‘ﬁ?gymﬁ?%c OPHRY If’b?b“’“t“w]{ MR R4 is
al kyl or cycl O@Juen}f sub@lﬂf;@lt@s {3““?3‘ ﬁ@m (,(Qle (%)t Dgnag%@@@[@(t Lgnit.edri th one

or nore substi S selecte rom h . -0001(6, -CN,
- CORG6, CO2 R&,0,RECREBYH, ~OCON|R8IR&GCONGR@M28@(R% gllyl-SORREGyyI k.,  al koxy,

|, het [yl t | kyl | kox |,
Ret e oaryl or | REETERy T Rstsyhons: U bkanakey - wib b Rbt i R °R b
R76, and R70; @ﬁf@q{dﬁo&ﬂﬁl h!ﬁl’c'd’mm @hr@é/ dQ@Rpptl onal Iy substitut ed WI th

one or nore su nts’se ected from hal ogen, -OH, -0R6, -SR6, -000Rs,
-ON, -COR6]5 - CO2R6,Ry., 18 ogCRBHyl; @lﬁ@th\ﬁSﬂmpmmwmgmc ,w1ﬂ1$®QR6mmal kyl ,

KO PR SRS kst PSR AL SR LB 2 T

R7", R76, and }| 3 RAEON alggyh i b t vk
. _ 5H, “OCONRRs, R; , ¥, Gliko KRy %m% he@d I
substituted with ohe or nore substit uer?tgalgg ect}g?da rom hal oger%[ M- OH, -O0ReG,

- SR6, - 000RS, en(ﬂkll;cma@ﬂﬂﬁmmﬂm Rbyl, aloo@Hryk, ﬁﬂ@h\lﬂ&R&,thmocﬁ@{lR&l@S" - S02R6,
al kyl , al koxy, aryI m .no, tergcyclyl qr heteroaryl, wherein the alkyl,
al koxy, aryl, PRICBHEAPYitgd ‘Yl‘gﬂg Bylepypid be 30optional |y substituted

with R7, Kya, R7t "R4Q'1 I@T,thmh may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -OCOR, -CN, -CORg, -CO2Rs,
-CO,H, -OCONRgRg,, -CONRgRg,, -SO;Rs, alkyl, alkoxy, aryl, amino, heterocyclyl
ot heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
optionally substituted with R, Rz, R, and Ry
25 Re. at each occurrence, is independently alkyl, cycloalkyl, aryf or heteroaryl,
all of which may be optionally substituted with Ry, Ra,, Ry, and Ry;

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

30 -COsRg, -CONRsRg,, hydroxyalkyl, acyl, heteroaryl, heteroaryloxy, heteroarylalkyl,
heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthie, aryloxyaryl, alkylamido,

- 13-



R6, at each occurrence, is independently alkyl, cycloal kyl, aryl or
heteroaryl, all of which may be optionally substituted with R7, R7a, R71,,
and R7"; WO 2009/04578¥/, R73, Ri b, and R70, at each occurr erCRUSBIFNT6984

i ndependent |y hal o, al kyl, hal oal kyl, al koxy, hal oal koxy, aryl, aryl oxy,

arylaryl, arylallcyl, aryIaIkonxy, al kenyl , cycl oal kyl cycIoaIkyIaIkyI
cycl oal kyl al ky %WYN%H ﬁfdlc&tbwldmle)@zﬁéﬂw%ﬁm% Ulﬁ‘yﬂh%xlvéhcléwl oracyl ,

h I, h I al koxy,
reCer oo TR PSR B RS ML

al kanoyl am no, ar yRmdtR@nyﬂeaﬂfh O@Ounm&%m&ped‘(\i@kﬁiy lryﬂiN"@f dllkhl Olcloaldier ei n t he
aryl or heteroaryl nmay be optional |y substituted w Rio, Roa, R Ob, and
Ri oa; “Iyli?é“"’é’r’r’aly Rarhetegey dule il fodvighratycs Opil@ﬂllhﬂﬂ?ﬁé!ﬁ@l‘émﬂl Riohydr ogen,

al kyl , cyckoa@k “hm ay, hh(hetcroaryl or heterocyclyl, all of which may be
optlonally substitlted Wth Rio, 10R oa, RiOb, and Riot: Ro and Ro"
at each occurrencegr aitsnatwdwﬂamd@m lcyn Ireyteltca geptheisd/ iythe mwgdnoatvkbch aryl,

aryl al kyl , heteroar o] geterocycl yl, all of which nay be optionally
substituted wiltth 2 “ChPJt‘)’ oruRy steragydly Riing contapigg, L. 4¢3, eibhelaeduny ence, i s

i ndependent | yuﬁ‘i'clft')ﬁli@ntig)(&&dﬂﬁiltm the @f()Y[ c&ﬂ&h?oﬁ” glrl-léb dnt}%a\ ECl’Plfndm ch may be

optionally subst tute Ri e",
R181), and Ri optjonally smbgtiwtoteur R{aﬂb@, Ray, end hdependent I y haI o, alkyl,

hal oal kyl ,, .al koxy, | ox | al kyl yl al k ony,
al kenyl, &cl oal k M%;‘%@r g‘ﬁ C}érW‘FC l*dl;/ﬁp%lmé |héifilt@y<rlhskgyl BloRt vl - oH

hydr oxyal kyl , AR Yibyl d]]ﬂ@th%{c%fyﬂw hc'ﬂﬁf(c? ?lﬁr EIYb0¥eh Iﬁf}ﬁar k%ﬁﬁh%ﬁ%ﬁm fed. yaryl

heteroarylalkoxy, aryl oxyal Kyl 20ar
al kyl am do, aIWktiarRmyRa)mRm@,,anéRyd car bonyl am no, -NO2, - CN or th| ol . 100261l n

yet anot her enbodi ounds are those al kyl - (W) ";
25L" is -al kenyl - ‘%) ﬁié"(?ﬁ ‘[Hjillﬁ'ifl“ ‘U&F%’CW’%’_“"({]‘ CVCL?Q@VIOQHVL@)IM(C\REW or
-al kyl - (\\20) 1&]0ﬂvl¥1§hrMVObo?oqudily@ﬁib\%QH'\ _[Eg.,ﬂ%gﬁgantﬁ Jdgpendent |y
hal ogen, - OH, a, -000N S RR8RS3, - SORo,

- SO2RS, alfﬁyl haI fhalﬁqw Ramalilkk&nyh, d@@fé{lr(ytlmquc falirlapdadonyty haibj@lhﬁ hi o,

oYL o, AU A BT 0BRSS S RN s,
- SO2NR8I t 8", cﬁ@aﬂdyk&f%ioaﬂ@%{y@'c baikviom&@@ ﬁ%'r'lo ONW&EI( h@kpal kyl',

al koxy, al kenY haI oal koxly yl t hi o, | ami no or am noal
C'[Cl()di'y heteroaryfoxy, hctcxomy kyl 10tcmary[a koxy, aryloxyalkyl, al <ylth10,

arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO, -
20 CN or thiol.

[0025] [n another embodiment, compounds are those in which;
L is -alkenyl-(W ), or -alkyl-(Wy)a
L is ~alkenyl-(W ), o -alkyl-(Wau)n:
25 Lee is -cycloalkyl-(W)), or -alkyl-(Waee n;
nis i to3;
W)y, at each occurrence, is independently halogen, -OH, -CN, -CO;Rg,
-CONR¢Rs;,, -OCONR 3R, -SO2NR§Rs,, -SORg, -SO2R, -NR9SO; Ry, alkyl,
haloalkyl, alkoxy, aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, aminoalkyl,
30 arylamino or heteroarylamino;
W ts independently halogen, -OH, -CO,H, -CN, -CO3R,, -CONRRg,,
-OCORg, -OCONRgRg,, -SONRsRs,, -SO-alkyl, -SO,-alkyl, -NRySO;Rq,,
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W2aa is independently hal ogen, -OH, -CN, -CO2H, -CO2R6, -CONRsRsa, 5-000RG,
- OOONRBR8", -802NR8R5", -SO al kyl, -S02-al kyl, -NR9SO2R9", al kyl, al koxy,
al kenyl , Wwal mad/basx3s, al kyl t hi o, al kyl ami no or am noal kylRCT/US2008/076%82ce i s

i ndependent |y hal ogen, -OH, CN -00213, -0O2R6, - CONREAss, -000Re6,

- 000NR912. 8", -SMNRsRsa, -SO al kyl, -S02-al ky|, - Q al ky

al kenyl , hal oarWR‘)aPK% ]ﬂ"fln‘i’ﬁ'@%) ﬁ‘&hﬁ*ﬁ@éﬂﬁﬁﬁﬁ“h‘@ﬂﬁ%@?@é %‘Héf““\ﬂt%a or Wet:

are not only h%&%ﬂg% R3a and R3E, are independently hydrogen, hal ogen,

-OH -CN, -NO»2 al kyl, hal oal kyl, cycl oal kyl, al koxy, aryl oxy,

hal oal koxy, al kyl t hive, 1sa‘axrd¢ﬂ)dnhml,y h&]lﬁ)gdnSLﬂ)[‘ﬂ oﬁyil CCaHLqi](hm r-\@ONﬁr;ﬂsnoal kyl ,

aryl am no, het eroaryl am no, gﬁi het eroaryl or et eroc%é , Wherein the
$94

aryl, het er oar yPCORG HAC@NB&Rpe FNesnb Ol onar# &‘/YLP’S*%% tuted wWith R7,
R70, R7b, agd '?\YLS’QCORéH—ORg{(%ﬁéslg%&)a 4N, SR YREAR! oL IRy o Wi ch may be

optionally substl tut stituents se&l'ected from hal ogen,
-OH, -O0R6, - SRblkylaaNo or Sak6alkyl0C211/ 4 - CO2H, - CONRsRs", -SO2R6, al kyl,

al koxy, aryl, am no, heterocyclyl or heterogaryl erein | kyl , al koxy,
aryl, heteroaryl or Vhet‘é‘?"é%%ﬂéwlﬁ hﬁlﬁy‘mbé)%p& Hw%éf)g @‘bﬂﬁdﬁed with R7,
R7a, R7E" and . “OCONRGR C'SBaa!l gyl Soy\g@g?r Ik }g@ gp%};l onal |y

substituted wt oné or Té" stl t ent's sel ecte aI oge ORe,
-SR6, -CN, - CORhenyt, GadRGoxy- WHJO or amGNRgRS5a, - SO2R6, al kyl, al koxy, aryI
am no, het erocyclyl or heteroaryl, wherejn the al kyl, al koxy, aiyl,

het er oasyl 18r BOVEpbBY i Oy 4 bll%ﬁtﬂiyé’ﬁ,é?g?'y substituted with 25R7, R7a"

b, 210 1279 4 o koughily JUEH ISR, BIBLHCBHRS( Lo W Lh one

e it S ot it 3105

P{% ergz;(rj yI12(2)£r9 2@?%‘5&5/"61%%‘#“0;?9‘;2% d&g*t”i ey 3! 1%5%??"&‘1595 ZWPEJ“@OEFK F?a
?tczoarylﬁtmn aryE y?t, g?\ &g?@%mﬁwn&%}&n RYEPGBLERAR Yr y

cycl oal kyl , etefo be opti onal I'y substituted
with R7, R'/IS Rﬁbpcﬁmﬂmﬁy B¢ optionally subsRifytedRVI(h R-RRL1Rwamd RR70, at each

d | h J | ky hal oal k
Ayl aryboxy aryl eyt gyl bodey bk feaggor iy i Byl
cycl oal kyl al kyl,, ,Gy¢ tﬂﬁﬂulﬁ}éé ?clk{ﬁ%h%)ﬁ  hafZbin OoH- O, SRQB@OR(,@NR%&%

hydr oxyal kyl , acy et er oar het eroar yl oxy, heteroaryla

het er oaryl al ko@OaRéaC@bléxy)ﬂGw{gR\.MGQNRSRMOSOaR(yM&yIk@{kal @‘yi a"m}nboxyaryl
al kyl am do, al kanoyl ﬁ’m no, aryI C t hi oI

wherein the atf o ehdpariarT Hage RaoRol SRk L IRSEI ARV R o
Rl 0a, RIOb, %g gpuond“ay "‘l‘ég’/ﬁmum‘ﬁg‘tﬁ[&dR R, Al ggach occurrence, is

|ndependent cycloal kyl, “aryl "or heteroaryl, all of which
may be opti onal I y sRipst dviclonkbel, which mig 0¢ olﬁmﬁﬂlty %Fﬁmllmtcdawdltfmomwc 120

and, Foa, B Coel SC LEDER ki DCRSAR Xy oyl 0oL o,
with RG R mLC@HnO@@ﬂR@g kCO\IR‘;Rg‘ -SO,Rs, alkyl, alkoxy, aryl, amino, heterocyclyl
or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
25 optionally substituted with Ry, Rz, R, and Ry,
Ry is alkyl, which may be optionally substituted with one or more
substituents sclected from halogen, -OH, -ORg, -SRg, -OCORg, -CN., -CORg, -CO2Rg,
-CO,H, -OCONR;Rg,, -CONRgRz,, -SO»Rs, alkyl, alkoxy, aryl, amino, heterocyclyl
or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
30 optionally substituted with R, R7, Ry, and Ry,
Rs. at cach occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,

all of which may be optionally substituted with Rz, Rz, R, and Ry;
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ROb, at each occurrence, is independently al kyl, cycloal kyl, aryl or
heteroaryl, 15all of which nay be optionally substituted with RLO, R1O0a,

Rio[" and¥®RiOy04:amd R10, R 0a, R101,. and Rifie, atCrRBSNISAT6MIr ence,
are independently hal o, al kyl, hal oal kyl, al koxy, aryl, aryloxy, arylaryl,
aryl al kyl , aryIaIkKony aIkenyI cycloalk I cl oal kyl al kyl ,

cycl oal kyl al kyl oxyf R, and Bpy; dtW%‘RwWywc “é'él}q“dwfﬁlé%‘élpodéﬁ

het eroaryl Oxy’hdlhﬁkry{?ﬂ{(¥llﬁl0‘§b{(l}g[ EI‘?/? %{Tv‘?%gyc!tﬁflEp)él(y%/ialll%rm%hﬁ?ﬁyﬁtl) erH(Ll’l | kyl'thio,

20aryl al kyI thio aryl, rcar onyl am no,

-Ne2, - or cyd’nw&iiyi c&ﬂ@ﬂl@l&lkvl a:ydbhie;rla ley‘rds»qdammat QH(;C(mm‘llgln(iiStNat;Eeb those in
V\/mch. L is - k Iﬁ(V\Z jIFLoa | sal kenyl - ( al kyl - (V\SsOw Lee is
-cycl oal kyl - “’W& Ak tC{Wé “Oﬁwi%yd 1106*%13/1%)’1 E&i‘?“@b}éﬂkwcur rence, is

dependent| NR8R. 8",
'géﬂ%égk Y% ‘%Eyqoéﬁ@ﬁ{' 1“@41““@’2“5@%{ P d'@’@?ﬁ%ﬂ“@ﬁ%ﬁy hal oal koxy,

al kyl t hi o, ar yiyldaibopy! anmb s&@ﬂ@nw@ ﬁ\ycblammnwh@bmhl&:twy oahgdraayimgy W2 i s
i ndependent |y, hal o%g, C2R6, -CONRsRsa, -00026,
- OCONRSRS, - SHORS: 5“"‘%@%& R!w %@2‘*&4 &l Riod NROSO2R90"  al kyl, hal oal kyl ,

?lngce))p()g,ndgln'ffgylhal glgkle(ﬁl?rlR%%@ﬁac ﬂlck&ﬂcﬁlgﬂ Rnnc_ﬁhéé\kgwh?g %Eif’ ggggl?ﬂ@l_og%g%waa I's

- OCONR' Rs", - 82 MNRER8:y| or hchEOCa:tlklyM},of vB02-nadylog loptionhIROGO2 RG] wah Ryl , al koxy,
al kenyl , % oal k% or, al kyl thio; W2ce is independently hal ogen,
-OH, -CN, e CONft sfts,,, -000R6, -000NR5R8", -S2NR5Rs",

- SO al kyl - S02- al A NRQRIZ% J I 4] k al kylthlo
10pr ovi ded t hat V\Zlg%gdgﬁ N@\T%ce a?uemrq% ofh do &dmgwgdw éhl 9[%1 &)é g'3" and Rm

are i ndependenwl, wrytalidi, d)g@mawha!l legpaarycl yl(]ﬂ of vaNGh m&gﬂ@ opabdiajly subhtahmal | cyl,
cycl oal kyl , aI ﬁ y, ar i hal oal koxy, al kylthio, arylthio, arylsulfonyl,
al kyl am no, ) %Ir%;f g}‘f’?’no het eroaryl am no, aryl, heteroaryl or

heterocycl yl Wherie,rmmﬁ &ifbuco/1EhRE ot i
opt i onal | y subst,tu{led @ offufitnce; 16 &ﬁﬁgly oyl @fcﬁmgwyv& RaRE

cycl oal kyll§ waill @ﬁvambebmmlmmﬂabmlytltsmbs»nthtRukt, Bdh Wi & rnd Rep;eind nor e

substituents sele R6,
"ok, - coNReRBa. g ”"ar‘ﬁ}?g’%l%c&&?“‘%‘d“% ﬁ'Céﬂﬁm‘v%dc”ﬁN@’é’P%@’l yl or
het eroaryl, whgsgiym duzmy th)}‘ydlﬂoﬁl ki¥yyl, adfidtkyl, HERIRYBRAY, YIke®, HEbALACYC Yyl may
be optlonally substituted
cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio,
20 arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -

CN or thiol.

(0026} in yet another embodiment, compounds are those in which:
L is -alkyl-( W)
25 Laa 18 -allkeny-( W), or -alkyl-(Wag ;
Lo 18 -cycloalkyl-(W ), or ~alkyl-(Waee)n;
nis 1to?2;
Wy, at each occurrence, is independently halogen, -OH, -CN, -CO,Rg,
-CONR&Rzq, -OCONRsRss, -SO2NRsRg,, -SOR6, -SO:R¢, alkyl, haloalkyl, alkoxy.
30 aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, aminoalkyl, arylamino or

heteroarylamino;
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20R7, R7a, R76, and R70; Rdaa is cycl oal kyl, which may be
optionally substituted with one or nore substituents sel ected from hal ogen,
-OH, - OR6WO-28RG4578BN, - COR6, - CO2R6, -CO2H, CONRSR3,,, PCICZRGIS/0E6HI8Y] ,

al koxy, aryl, am no, heterocyclyl or heteroaryl, wherein the al kyl, alkoxy,
aryl, het eroatyl or hetcrocyclyl may be opti onaIIy subst it uted W|th 25R7,
R7a, R71,, and R70 WRA'lmiiLBméq:lwynﬂlom&HnEQz%eCHpﬁ%ﬁa|*¢@N§%st| tut ed with

"oore, - coore, D SRR iyl SR R RS N PR B e,

het er ocycl yi Oﬁdlchmyem%hyIalkcnmelrd&jdlkoi)helkgltlkyIdlkyaahlkmjwamroyilkyt het eroaryl or
het erocyclyl nmay be optionally substituted wth 30R7, R7" R76, and R7e;

R6, at each occurr eMwels idgpandendp dleesit 1GH, aF Ry 1ICO By &ChRe: RWNR%H‘WI or
het | |1 t | t t R2", R b,
e el ke, S LA LM

[ ndfepenflent I yI ﬂlﬁdl?@i almnlyy:m oilﬁilx@&lllkyjhllokalk}dlﬁmym ohiahmla(lllk}(bxy aryl | kalry: Ex?/
arylary aryl al ky aryl al kyl ox al ken cycl oa al kyl al ky
cycl oal kyl al kyl oxy, Wani miupmmﬂy%@lem@ - Cﬁ;%r@d EO% acyl ,

Sar vl oxyal kyl - gt TR RISl P8 iﬁﬁﬁr”@wy Mt

al kanoyl am no, al@giyl, Galodvexy| amlmmommm -NO2, -CN or thiol, vvherei n the
aryl or heteroaryl may be optionally s bstltuted with R o, Rata, Rl Ob, and
Ri 0; Reroziger flf%tawzlca‘tl Veachc B SWy Maled: i s i ndependently hydrogen,

al kyl, aryl or het eﬁch%{ XrldRa“ ﬂi@*“%é‘@&@g h%lﬂu&eh fohobal [l substituted with

R10, Rto" R101" at eac occurrence, is

[ ndependent |y Ry@RQOSRY], laalkdajklyl c}acym}mlakqaky atyliysly, lmioah@txﬁra&ahlyb ardthic, of whi ch
may be optionallﬁsubstltuted with R10, RiOa, R Ob, and,RItl c, . RDb,
at each occur r apbulforys aflygmmwneainealylardypino dteraailaino. aky &Fteb)r‘“yrlug't ewar yl ,

all of which W%@c%wlggﬁt da ?Phtﬁglo{u L&%M&ﬁblﬁ%& bR ARNaBL00, and Rik;

and 15R10, Ri occurfence. are in ependent |y

hal o, al kyli5 halbetlidsy hvith &;K0% R, amiyRu, ar yI oxy, arylaryl, aryl aI kyI
aryl al kyl oxy, al ke%l , cycloal k

| | oal k |
am no, -OH, hydr oxy&ikyky! Ozawioaﬁ%?%lﬁsgﬁlﬁ‘h l"e%/%'élil‘gﬁg%@%u t“é F;f(él kyl ,
heteroaryl al koﬁlym()l@ s Bosy Al ‘chcIc?cd &y MJ&FOIQ&IPLOﬁudR? t@NOCO@r YE@%(%ar yl,

al kyl am do, anoyl am no, carbonyFari no, - 20CN or t hi ol
100281l n still Q‘&IH o ey, e‘iﬁnﬁgllaﬂ@hmikommhum hnt@foctyhkyis«a hcmqmilch. Lis

o TR R AT AP UM SO S s G 0 O M-S B
20 substituted with Ry, Ry, Rop, and Ry,

Rz is cycloalkyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -CN, -COR, -CO4Rg, -COsH,
-CONRgRsa, -SOR6, alkyl, alkoxy, aryl, amino, heterocyelyt or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with

25  Ra R, Rop, and Ry

Ruec 18 alkyl, which may be optionally substituted with one or more
substitucnts selected from halogen, -OH, -ORg, -SRg, -CN, -COR;. -CO3R;, -CO,H,
-CONR§Rsa, -SO1R;, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with

30 Ry Ry, Rap, and Ry
Re. at each occurrence, is independently atkyl, cycloalkyl, aryf or heteroaryl,

all of which may be optionally substituted with Ry, R, Ry, and Ra;
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- OOOR6, -OOONR5R8", -S02NR8R80, -SO al kyl, -S02-al kyl, -NR9SO02R9a, al kyl,
hal oal kyl , al koxy or hal oal koxy; 30VW2nil is independently hal ogen, -OH, -CN,
-00214, vOORREH457€0ONRBR8a, - 000NRsRsa, - SO2NR3Rso, - SO gdky$anesHedssal kyl

-NR9S0212. 93, al kyl, al koxy, al kenyl or hal oal koxy; W20 is
i ndependent |y hal oa - -CO2H, -0O2R6, -CONR8R8a, - OCONRoRsO,
_SO2NRAS, ,, -SO al Ry, Rsoaldaﬂwqdehwmsmmicundeamdwtly halokdkyl, al kenyl or

12031 Koy PRSI BIAR, 2y SR 2 BB e BBAREED 185, S 20

cycloal l cyl, al&oayl, o@my&imsylkytrtg:bi@akmxyoqablhmbt {0ED . CORY ] -CONRS R,
aryl sul fonyl al kyl am no, am noal kyl het eroaryl or heterocyclyl,

wher ei n the arlwlo‘{mér‘%rmmﬁwl Hb%é}ﬂb’ml Reteropsylalise, fsperanariatkorny. subst i t ut ed

wth R7, e Ioal kyI whi ch may
be opti onal I y 5@?%‘@ %5@9'& \% 1@%@% dcr\?l&&d‘ryg ge[;‘rlg‘tcgo %5 g‘énl ect ed from

hal ogen, - OH, an@fRGonylSh26, -SOTN, N@Q@\! or-tRIGE R erem@Ldry | oahdtbaryBhdoxy, aryl,
am no, hetem:%cl yl or het er oar wherein the alkyl, alkoxy, aryl,

het eroaryl or hék’témélé}y%lpﬁﬂmt%‘v%b%lﬂdbm BraprdRigubstituted with R2, R7a, R7
b’ and R70’ R40" Sugséﬁ&{i@&?gtl C‘&M ac MUHEJ] l‘ﬂmg]pfﬁi()lﬁg/t gg%@& %%[ky[ucyc fed with

one or nore 15 tituénts selectéed fro SR6, - CN,

- COR6, - CO2R6 aryd 0:0RIdgard) diydf whizh kavy Yo opttoythlly sabitinged gt [elro,qqy,,cwll afl
heteroaryl, wherein the alkyl, al koxy, aryl, heteroar yI or het er ocycl yl may
be opti onalIOI yRﬁfl&bstl tuted wit h R2, R7", R21" and R2c; is alkyl, which

nal ogen. - o - ot Take: H 0% QR SR *fl%la?y@ﬁ'k?ﬁf ESXL””“
aryl, amino, laefﬂ ar)dldlyydbyﬂlct@dﬁdi"ﬁﬂﬁ]b}”f@ﬁqumd}'\meplﬁlnl it fudstaditkd/wvith RIoKRXY arﬂ/l,

het eroaryl or heterqcyclyl may be optionally substituted with R2, R7a, R7bl
; R ndgf fe i
and R k; i@ *%each occurrence, is independently alkyl, cycloal kyl,

aryl or heteroarylg, atecach oRhrrelR0 ] IF B%Fbcnﬁ’r{\g%)ljig)l Hﬁ:} ?ﬁh%f)&%!{cﬁfém are

i ndependently hal o, al kyl, haloallcy ‘aryl oxy,

arylaryl, tr yld&bk\yiluph :amybca}pltlonydll@xghsmatukia»mjnli{m, Rﬁﬁ;,ymbpaﬁlkﬂi{ydwdndycl oal kyl al kyl,
cycl oal kyI al kyl oxy CO2R8, h dr oxyal het er oar yl ,
het er oar yl oxy, het%‘r‘)gg})"yl?'é‘l R’iﬁ_ﬁ[&h%‘t“é‘i]’dﬁfly 5?9(6‘%9“‘10@EF[%%V§P1R3/@1RY lal kyl t hi o,

aryl al kyl t hi oy 10 Y 2l 1 yI am no.
-S021. 291, _N&f]a‘[iw d?ﬁ?t(ﬁ{/ ‘“YIO@%’ 5%] %?ggg ar dlkg%%d% oh iaé(?lli CS?F}{'E) r]

optional ly subﬁﬂ@dﬂm&eﬁdl Mtﬂdﬁallﬁh{bkyltﬁayofamnﬁ 6H) hydamslall%ﬂl&&y BﬂRBa@Jnd Ron, at
each occurren

d | K | 1of which
be optional | y?‘@ﬂsé‘?lo%ﬁﬁg@%yf tygflgscy ”Xﬁl %HOQ(,&% iﬁ?}ij g allo ich may

20 arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO;, -
CN or thiol.

[0027}  Inanother embodiment, compounds are those in which:
L is -alkyl-(W))n:
25 L is -alkenyl-(W)), or -alkyl-( Waaa )u;
Lec 18 ~cycloalicyl-{ W), or ~alkyl-(W e )
nislto2;
W, at each occurrence, is independently halogen, -OH, -CN, -COsRs,
-CONRgRs,, -OCONRgRsq, -SO1NRsRs,, -SORg, -SO2Rg, alkyl, haloalkyl, alkoxy.

30 aryloxy, haloalkoxy, alkylthio, arylthio, arylsulfonyl, arylamino or heteroarylamino;
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R9 and R9a, at each occurrence, is independently hydrogen, alkyl,

cycloal kyl, aryl or heteroaryl, all of which may be optionally substituted
with 210, wlfdynLrsb, and Rick; ROb, at each occurrence,PQREUSAFEPEMdent | y

al kyl, cycl oal kyl, aryl or heteroaryl; 5and R10, Rios, Rat> and Ri se,

at each occurrence, are independently hal g, | o al koxy, aryl,
ar y: OX?/k iar ?/Ikalr yl, W VI“&1CR‘|9]|dlcnkt5(rhf}10§4"ky@%’xgzo’%l Eﬁj ﬁ&ﬁéyg{)gé?% Y Y
cycl oal kyl al ky ; d | acyl

het er oaryl , hetge(rj@( (?@d)lw @ét%@?ﬁlﬁ ?{2 (]I(Pk}l hetde?'lg%/‘lr ;{%? é{%%llka]r yl>loxyal kyl ,

al kyl t hi o, 1Oahadbcaik3kyalltohy Qlkuaylyll&)aj&@wIdlkvhllnkydllqrﬂnndm oraskcanakiy|; am no,

aryl carbonyl arni no, -NOZ, or thiol, [00291In o e e conpounds
are those in which: WLnISéﬂﬁhr&QnNWtW\M}PM‘ -GN, CsO°Ha1 neéﬁh g ™

sal ky1- (\Wec de pt. e CO2H, -CN,

_OO2R6, - e 10GOR, ot ONGing SO%%NR@Q@%F R WSO SR

- S02- al kyl, al kpbxyosiksad, dhallo!ﬂyd)gy @@mlthlol s i ndependent I y haI ogen, -OH, -CN,
-CO2H, -003126, -CONR8Rsa Rsa, NRSIE éé k{ - S02- al kyl ,

- NR9802R9" al kyl Izekbxlycwldﬁlib/&aﬁogf&kgpf{ G &i@é}@n ¥ iR hal ogen.

-0E1, -CN, rflg\w %NBE Oth\R§ O al kyl
- S02- al kyl , %g{é%%(i Ry Ry @fﬁ%ky or Rﬁ dnﬁqﬁkoxy @FDR?E)VI gledat h;t W aa

or W12" are n@m(c@lnlhylohdab;qgﬁmkylthm R3, R3r, and R31) are independently
hydr ogen, hal ogen, - - N2, al ky I haI oal kyl, cycl oal kyl, al koxy,
aryl oxy, hdpoapwséyd“a'l Wgnll @lh‘i\/@t drafl%wb{. loggiyl sul Fonyl, al kyl ami no,

am noarkyl. aryl, het el Rl aR IBREAEASlLen, ARREN) D8, O, AigETer ed

cycloalkyl, whi ch ey I ona tﬁte th ore or nore

substituents saileﬂkﬁobyﬁlbam1hak®:geenyio*e30haloalﬁﬁt@ alkyBiRe, ary N, satldyionylal koxy,
aryl, am no, heterocycly het er oar , Wher.ein aryl,

| kyl
het eroaryl or ﬁ'éﬂ'émﬁ’@y%?‘j}‘iﬁl%y“)ﬂﬁmﬂ%t’iCBH)éml‘Vmg‘t’JB‘s)ﬁ q‘?i‘iﬁ)@a){%llcﬁ"ﬁc g/1R7a RA) ,

and Rrc; wherein the aryl, heteroaryl or heterocyclyl may be optionally substituted with Ro,
15 Ry, Rap, and Ry

R is cycloalkyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -CN, -CORg. -COsR6, -CO:H,
-CONRgRs,, -SOsRs, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with

20 Ry, Ry, Rap, and Ry,

Ruz is cycloalkyl, which may be optionally substituted with one or more
substituents sclected from halogen, -OH, -ORg, -SR¢, -CN, -CORg, -COsR¢, -CO3H,
-CONRgRg,, -SO2Rg, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocycly! may be optionally substituted with

25 Ry, R, Ry, and Ry

Ruce is alkyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRe. -CN, -CORg, -CO1Rg, -CO,H,
-CONRRsa, -SOsRg, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein
the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be optionally substituted with

30 Ry, Rz, Ry, and Ry,
Re. at cach occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,

all of which may be optionally substituted with R, Rz, R, and Ry
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R4"" is cycloal kyl, which may be optionally substituted with one or nore
substituents selected from hal ogen, -OH, -0R6, -SR6, -CN, al kyl, alkoxy,
aryl, amwo2008/¢178F ocycl yl or heteroaryl, wherein the apkiytszoeddmags, aryl,
heteroaryl or heterocyclyl may be optionally substituted with R7, 'Zia,
R71,, and R7a: R40 is al kyl, which may be optionall substltut ed
with one or nore sBbdes RuehitRrsd)cagh csqurangimpisandspradontly haio, dlé% -SR6, -CN,

-00R6, -0O2Re6, t I or
het er oaryl , Mlglgogﬁﬁl"huﬁ&&kl?faiualkﬁkﬁﬁ@’ ﬂérd‘i"?"%ﬁ&@ o 1'9 (fné(%’ocycl yl
may be opti onaldlyaligllagtlbatinl zdkiylvmytlb&ila?lalkﬂZ@,, alffQo."- O&DGC(BR& CONRng,R6 at each

occurrence, |? i nde endentlé al kyl, cycl oal kyl yl or heteroaryl;
R7, R71, R71, Mgfaomil agl he aﬁlyéé’ét&wlé%é hcaww Hlﬂ&éﬁ@ﬁa@mlwowyfal o, alkyl,

nal oal kol 52 KBl ARMRE R, SO R MLt v
het er oar yl al kyily,lcaajokylhminnOSOﬂlﬁarNﬂ)aal(]wbﬁtmewlleib@thyEﬂChhtm‘M‘rﬂnﬁzwn the aryl

or heteroaryl be Oqzél ona{l substituted with R10, 12.10;" Rm and

Ri ot ; “’éﬁ'&y situte Wit FoecRior aiclos i s i ndependent l'y hydrogen or
al kyI wher ei n theR Y, iR t t R0, Rio",

R101" and Rio; and ?1!] 3h WC &Cﬂ%ggbﬁﬁh% %@?llr&@ Hg[h% it dm’]l endent |y

hydr ogen, al kwtptoanyylaii ofwlﬁfilhmaﬁlvmltzyrha,l Va!llH\Ellﬂ)de\tmi(Rl’h, R&;y, e, @pRi;enal |y
substi tutﬁﬂ W th F% R10", Ri ob, and L?38 119h, gh occurrence, is
i ndependentl y al kyR? 44K sigpchceureges iy mdegepgently hy“i%@ algplygycloaliyylpl, | and

R100, at each, d@?@iq{u[c%%ﬁwlla&%fh[cﬂ%pﬁggg[btn sﬂﬁdtlﬂltcdavbllﬁyfkg}lfam, [Ql(fl] 51}'4 al koxy

aryl, aryloxy, "arylaryl’, arylal kyl; al ke oa
cycloallcyIaIRyL cycloalkylalkyloxy, am no, -OH, hydroxyalkyl acyl

ateatDE e T 1 I IR R E s AR
o canoyl ar ol of HERBORAATIAND sux R4 iy @) Rl K RIOOFPLL N SLL11 VL
is -alkyl -1@)A/ NO. ; Rit Rig. Raad, kiyd Rigov@)edch occunrehss, bk and@penidhtly dalondiephendent I y
hal ogen, -CH hal (gﬂ(yl a(i)koxy, aryl, al quyadll‘\}xllyl dryl!.fIYyl a:ylalk%xy, a{kelei cycloalkyl,

cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,

heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio,

arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NQO,, -

20 CNorthiol.

[0028]  In still yet another embodiment, compounds are those in which:
L s -atkyl-(W>);
Lo 18 -allkoyl-{ Woga )
25 L 18 -alkyl-( Wage)n:
nis | to?2;
W, is independently halogen, -OH, -CO3H, -CN, -CO;R;, -CONRgRg,.
-OCORg, -OCONRgRg,, -SO,NRsRgs, -SO-alkyl, -SO;-alkyl, -NRgSOsRy,, alkyl
haloalkyl, alkoxy or halvalkoxy;
30 W 15 independently halogen, -OH, -CN, -CO3H, -CO,Rq, -CONRsRy,,
-OCONR§R s, -SO:NRgRg,, -SO-alkyl, -SO,-alkyl, -NRoSO:Rg,, alkyl, alkoxy,
alkeayl or haloalkoxy;

k]
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VWfla is independently -OH -CN, -CO2R6, - S02-al kyl, 5al koxy, or hal oal koxy;
W2,,, is independently -OH -CN, -CQ2R6, -SO al kyl, -S02-al kyl, alkyl or
hal oal koxwo 2009/045753 123, R2, and Ri b are independent | YUid28¢r6984hal ogen,
-OH, -CN, -N®, alkyl, haloal kyl, cycl oal kyI al koxy, ar yl oxy, hal oal koxy,

al kyl thi o, ar yI thio, arylsul fonyI 10a| a ryl,

het eroaryl or heter e:cy'(‘zl“yilPC"dCI“iy halogg 33{? ?:%4Hrrmg @M}%ﬂ)al kyl , which
may be optional ti @9@ ENRYDSIR, L et AkX lected from
hal ogen, -OE-I éé’(&%?&ﬁ%@d& SBIdk %yﬁ%r yﬁ ) a%ﬂno( 2et erocycl yl

or heteroaryl, d[\MﬂﬁﬁI i lnldahexyl kyl, al koxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with R7, R7/" R7b, and Rk; 15R t"" is

cycl oal kyl , V\hP@N“%W%‘&lo‘ﬂthwﬁ? ngs oglydalopitit ed with one or nore

substituents sel ectech f . om Nl agen. Bongo T v BEaio RS0t @Y, bkl al koxy.

aryl, am no; heterocycT‘y ol hete oar & ein the al kyl’, al’koxy, aryl,
heteroaryl or hebarayclbykyl mxpmﬁpw haflacllkquscwmmwt w@do,\m{lwlfﬁwl R7a, R?b,
and 276; Race is alkyl, whic be oqt i onal | F stlth %gl wth ne or
more 20 subst Fkyems, @@P‘é’@ﬂéd‘}ﬁri%ﬂ'% ag@ﬁcw%’ébﬁl the 8HeNClereyy a) kyl |

al koxy, aryl, %Inﬁcnc% E‘l?hﬁ{gp&yaﬁ %{Aaﬂ%&ud&%ﬁﬂ%ﬁﬂ R‘{‘,’{T@ @hd"RI he al kyl, al koxy,

aryl, heteroary be opt i onal Stbsti tut ed vmth R7,
R7", R7b, and R70; [Rﬁwauoeammmwcym@ whmhmmlé:penidmaid}l yubgiltiead |

| oal kyl | or het : h
Gecurr ente 10ar Wi RBGNT ErYuiiar Bt Ryl IHaod Ty PRoaP kol SPF.

aryl oxy, arylal Y Q byt PRy, PR @R Y1
et er oar yi oxy. et SURTAMEA ko R SR E PR, PRAGRA8TY n

1003111 n still alket alaami ingr hﬁatbmgii m‘élnmocyxtbyfmwrbdsptameil}t %b@éutwhwkﬁhﬁch 30
R408 is cycl opr opg or cycl obutyl, both of which may be optionally
substituted w &m he““SrR?m)re substl tuents sel ected from hal ogen, -OH, -O0ORG,

- SR6, -000R6, -CN, Heyt, NERPARA t%f@’ bR EBwitlr SHBHmorc 0CONK2R50,
- CONR8R8a, NR5CO2 (V6 alicyl M% oxy“u Sary , am no, heterocyclyl

or hetcroarlyl , sWﬂEﬂtlﬁlttﬂsthEd ﬁioinyialog,ai k@b{,yLORar §Rq, -Bt-608ar-GD:R -Gatler ocycl yl
may be opti onal lybstl tEt ed th 27 i

i sopropyl, whié Y Ofe2Fh 0 al "I“'}yocé/ﬁl%‘fl ‘?&SP&H}N*‘FW Ibtﬁ%a%}rd dﬂ)xé L

5substit t 21, L of R, 0
R R T,

-NRSCO2R6, SO2R6, Rl kyilikylabkiokyay a:rgfjtloncéim’lstﬂmtmlhétveﬂmyct IWJICor het eroaryl ,
opt1 onal 1y sabstilisgeeain Hrnofedon, B0 e TGO RRET 11 yer
gPO]E Qﬂmfn%dl cﬂ?@f alkGYTRON RS0 Berb dJOF Borl WS, hvhfcﬂeﬂl HORRAUANRL:dySardl, compound
heter OdryE or heterocyclyl may be optionally substituted with Ry, Ry,, Ray, and Ry
Re. at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl,
Rz, Rz, Row, and Ry, at cach occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, haloalkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkenyl,
25 cycloalkyl, cycloalkylalkyl, cycloalkylalkytoxy, amino, -OH, -COsRs, hydroxyalkyl,
acyl, heteroaryl, heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl,
alkylthio, arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino,
-SO4Rg;, -NO,, -CN or thiol, wherein the aryl or heteroaryl may be optionally
substituted with Ro, Rioa Rion and Ryge
30 Ry and Ry, at cach occurrence, is independently hydrogen, alkyl or aryl, all of

which may be optionally substituted with Rye, Rioa, Rios, ad Riae;
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N-- N-4aa>- - - RAee Ryb3b Rya3Rya | aaorl ee. 100331l n anot her enbodi nent,
conpounds are those conpounds in which the 15 conpound is a conpound of
fornul a IWO@pNEES3 N- N >- - RaaaLee\ NNA ' Mee PCT/US2008/6T8y$y RyR3a
orlee wherein: La" is -alkyl-Ot Lee is -alkyl-Ot R3, 123" and Rmare

i ndependent |y sel eﬁ%ed from h%dr ogen, _hal ogen, -CF3, OCF3, al kyl 20or
al koxy. (0034]1n a f“HJe[F‘)'l Shi56d PrErErce, éb‘ﬁﬁ‘d’@w&ﬂﬂ)&lﬁbéh%lq@)§&%§ fdls in

which: RS, deQy PRt aﬁl?oijuqﬁ@l @CE]%%EJ nctﬁ}?\ugctttﬁtgd {’V[tmoc 10s 81b,6é

hal ogen; R40 s 1s cyc ropy or

optionally subtituted with one or nore substl tuents sel ected from hal ogen,

-OH, -0R6, -CN, 2R6, -CX2H, al kyl, alkoxy, aryl, amn

het er ocycl yl or heRer §47 HOCC‘Mé?“ei‘ﬁ“(kh@d@élM@W[ cegl ol dlYéPy[lCtCI‘Weftferoaryl or

heterocycl 1 ngy be optionally substituted with R7, R7a, R71,, and R70;

R4e0 is isopropyl, which may be optionally substi tuted with one or nore

substituents sel ecRedRfy, 8m.had Rgent caelOhdcur B arc-ifdperdS@RGule; 8RA11(6, - CO2H,

al kyl ,
y haloalkyl, alkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkenyl, cycloalky!,
cycloalkylalkyl, cycloatkylalkyloxy, amine, -OH, hydroxyalkyl, acyl, heteroaryl,
heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio,

10 arylalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NOs, -

CN or thiol.

[0029]  In one embodiment, compounds are those in which;

Lis -alkyl-(Wa),:

15 Lo 18 alkyl-(Woshn:

Lo 18 ~alkyl-(Woeo

nis |l to2;

W is independently halogen, -OH, -CO,H, -CN, -CO3R¢, -CONRsRg,.
-OCORg, -OCONRsRgs, -SO2NRsRg,, -SO-alkyl, -SO,-alkyt, alkyl or hatoalkyl;

20 W 18 independently halogen, -OH, -CN, -CO4H, -COsR;, -CONRgR,,
-OCONR¢Rg,, -SO;NRaRg,, -SO-alkyl, -S0;-alkyl, -NRySOsRy,, alkyl, alkoxy or
haloalkoxy;

W 1 independently halogen, -OH, -CN, -CO,H, -CO;Rs, -CONR4Rs,,
-OCONRgRg,, -SO;NRRs, -SO-alkyl, -SO-alkyl, -NRoSO»Ra,, alkyl, alkoxy or

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

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

30 Ryis 2 3- to 7-membered cycloalkyl, which may be optionally substituted with

one or more substituents selected from halogen, -OH, -ORg, -SRs, -CN, alkyl, alkoxy,



al koxy, aryl, am no, heterocyclyl or heteroaryl, wherein the al kyl, alkoxy,
aryl, 1lOheteroaryl or heterocyclyl may be opti onal |y substituted with R7,
R7a, R71"weandiyRaais3R5, at each occurrence, is independe®RCI{USAISPICI8H,

cycl oal kyl ; and R7, Rra, R7b, and R7c, at each occurrence, are
|ndependently h . al kyl, | o al koxy aryl ar Ia kyl ,
cycl oal kyl , an'il “m'“@?"%ﬁi‘iéﬂ‘gg g‘l’tﬁ'ﬂ“yl h"@f‘élrnélé\cr‘ia’]f% dﬁ%é#&i%?%@?ﬂ al kyl t hi o,
-NO®2, or - 0 g HAL s@IhQdy WBAtR,, €OQURMS, of the present
i nvention are icZ‘i %@Eﬂ ro{%ﬁt e gorrpounds exén[%ol f?ed i7n t he exanpl es,

preferably exanpl eRylis cjzdépdlm walrich 94y, boptienadly el ntaist yitbeagpineorg . | [ 003611 n

th nbodi f th
Sohydr och or 1 GRTSRSIRTHE B v QR ARy e OO ﬂhé“fye%*‘ygﬁ%wﬂer
enmbodi ment, ? %%g%glgﬂoa%fctcfdlﬁz | RIRRS he alﬂYieﬂkéx‘?r‘al&1511&(5}6&:9])/@'{1@61%@ nilde salt

of Exanpl e n sti ‘et anot her” enbodi nent, the conmpound of the

present i nventmeynbd gptionally wasnlrujpsitwaﬂhlﬁ Nig7. fios, MRt he hydrochl oride salt of
Exanple 1, preferably. t N2 25f preferably the N1 form
[ 003911 n one enbodl%ﬁtdq<yﬂ Pﬂé“‘é‘ ‘Wtbélol’ l‘H’éﬁ}f 893%%%‘?“&& StbSthhtial ly pure

form 100401 nsu%&ﬁu&ma%&?mm h&lb&ncfom@hg Lm feor, broR, e, Ry-dogiehl or i de

salt of Exanple is characterized by unit cell Parameters substantially
equal to the fm\ky oalkaxg; ar@0@ehs, hdierveydylon boteraaryll ghgiogieaykyhslkogy,omb4(2) ¢ =
13. 4607(3) 90 I= 102, 139M

10 heteroaryl or hetcrocyczyl may gu optionally substituted with Ry, Rza, Ran, and R,
R, at cach occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl;
R, R7a, Ry, and Ry, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, haloalkoxy, aryl, aryloxy, arylaryl, arylalkyl, cycloalkyl, ammno,
-OH, -CO;Rg, hydroxyalkyl, heteroaryl, heteroaryloxy, heteroarylalkyl, alkylthio,
15 arylalkylthio, -NOy or -CN, wherein the ary] or heteroaryl may be optionally
substituted with Ryg, Ry, Rion, and Ryge;
Rs and Rs,, at cach occurrence, is independently hydrogen or alkyl, wherein
the alkyl may be optionally substituted with Rio, Rine Riow, and Rige; and
Ry and Ry, at cach occurrence, is independently hydrogen, alkyl, aryl or
20 heteroaryl, all of which may be optionally substituted with Ryg, Rige, Rion, and Ryge
R, at cach occurrence, is independently alkyl, aryl or heteroaryl; and
Ru0, Riom Riob. and Rge, at each occurrence, are independently halo, alkyl,
haloalkyl, alkoxy, aryl, aryloxy, arylaryl, arylaikyl, arylalkyloxy, alkenyl, cycloalkyl,
cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, hydroxyalkyl, acyl, heteroaryl,
25 heteroaryloxy, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio,
arylalkyithio, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, -NO,, -

CN or thiol.

100304 In still yet another embodiment, compounds are those in which:
30 L is -alkyl-(W)y;
Laa 18 -alkyl-(Was)ns
Lee 18 -alleyl-(Waee)n:
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5Space group: P21/c Ml ecul es/asymmetric unit (Z'): | Density, calc g-cni3:
1.358 100411l n one enbodi ment, the crystalline formof the hydrochl oride
salt of MEMPE¥SIL is characterized by characterized bypcrRUPDOSIERIS- r ay
diffraction pattern conprising the follow ng 20 values (Cu Kul - 1.5418 A)
6.7 0.1, 11.1 0.1, 13.4 0.1, 13.7 0.1, 16.3 0.1, 19.1 0.1, 19.6 0.1,
22.3 0.1 and 24.6"%0 %23t room tenperature. [0042]1n one enbodi nent, the

crystalline form OfW;ti.\.\hiﬁdJMQ\flc\‘gtg)Ma gich)e;ogg_lctN o@?%kg%@%@ _éoqi_ﬁ%@har acterized

by as characterized by a po r X-ra iffrac n pattern subStantially in
accordance wi tatkyl.lmabalsdiglhn in Figure 1. 1004311 n one enbodi nent, the
crystalline formof the hydrochlqorjde salt of Exanple 1 is characterized by
i s characterized b&vl‘el“"cfilﬁ“ﬂi’%‘}d@?fﬁ‘gﬁﬂ= <hnkPrlty SQ-dkilmePrylivl, alkyly her nogr am
substanti alg y ai“@xﬁq)ggcﬂgmg; wi th that shown in Figure 2, having an

20endot herm c transition above ca. 150C. 1004411 n one enbodi nent, the
crystal line form oV randeperdowhyl -OH, daN,sGDER0ISOEXpEO,-dlkiisalkyiar act eri zed by
a thermal gra\{l npikri c anal ysis curve in accordance with that shown in
Figure 3, haviA§¥ &Gt i gi bl e weight | oss up to about 100C. [0045]In anot her

s char act eri zed by ol T ag | Barrh R My SR A e ¢
fol | owi ng: Celbklogiyhesysionksl; alkexy 12yI008 alpalboxy 18i8thR 4y t80arysulon@59(2) U =
90 11 = 901() ! afky%%il%?éal%ﬁogﬂy?,ua%l, h%(t:e?ozatryl or heterocyelyl;
Ryis a 3- or 4-membered cycloalkyl, which may be optionally substituted with
one or more substituents selected from halogen, -OH, -ORg, -SRg, -CN, alkyl, alkoxy,
aryl, amino, heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or
heterocyelyl may be optionally substituted with Ry, Ry, Ry, and Ry,
15 Ry is cycloalkyl, which may be optionally substituted with one or more
substituents selected from halogen, -OH, -ORg, -SRg, -CN, atkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyelyl
may be optionally substituted with R;, Rye, Ryp, and Ry
Ryec 1s alkyl, which may be optionally substituted with one or more
20 substituents sclected from halogen, -OH, -ORg, -SR4, -CN, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl
may be optionally substituted with Ry, Rz, Ry, and Ry;
Re, at cach occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl;
and
25 R7, Ry, Row, and Ry, at each occurrence, are independently halo, alkyl,
hatoalkyl, alkoxy, aryl, aryloxy, arylalkyl, cycloalkyl, amino, -OH, hydroxyalkyl,

heteroaryl, heteroaryloxy, heteroarylalkyl, alkylthiv, arylalkylthio, -NO», or -CN.

[6031] ta still yet another embodiment, compounds are those in which:

30 Ruza is cyclopropyt or cyclobutyl, both of which may be optionally substituted
with one or more substituents selected from halogen, -OH, -ORs, -SRe, -OCORs, -CN
-NR;CORg, -NR5S0;Rg, -CORg, -COaR4, <CO3H, -OCONRgRs,, -CONRyRg,,

[}
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Mol ecul es/asymmetric unit (Z'): 1 Density, calc g-cm3: 1.335 5 100461l n
anot her enbodi nent, the crystalline formof the hydrochloride salt of

Exanpl e wosoehasant eri zed by a powder X-ray diffracti orrqrais2emsm768apri si ng
the thllowing 20 values (Cu Ka X - 1.5418 A) 6.9 0.1, 13.7 0.1., 15.4
0.1, 17.4 0.1, 21.2 0.1, 22.4 0.1 and 23.3 0.1 at roomtenperature.

10[ 00471En anotNeEOekbddhRentkyl, plexye piyk aaino; heicreqyphfl GheierwarvhyesEhl ori de

It of Exanple 1,is characterized by a X b f L 0papat t
Sabstant a1y il uRAS RS GO RED e BB R B St WhBE G EPS o her

enbodi ment, the, @ yataddiimeahor m of the hydrochloride salt of Exanple 1
is characterized by a differential scanning calorinetty thernogram
15subst anti al |y i n Raeddsapsumyb which ey haeptimalinsubsiitptpduieoms of BRE ng an

endot herm c_transition abo ca,, 150 0491 t har i ment, the
crystal | i ne’f o?%"t&’f‘c"?‘“h%%ﬂ%ﬁ%ﬁfﬂ%“ind'e&g’ééﬁ “’6&%@1@”@@1"@ %Ear(’éct eri zed by
a thermal graviNmekOiE, AT YSIBREUCUR, -OCOBRMHA00BRM S ANRIED,Rghown in
Figure 7, having negligible weight |oss up to about 100C, 201 0050]In

anot her enbodi MhRy. atkhk albotypenhamop, hawoqyelskahetcravbiticst healkde bisul fate
salt of Exanple |. 100511l n_anether [ dispargctystal l'ine
form of the bi glh‘l)xfyaflépgé?’f)‘fwg}lglf tg}oﬁ%ﬁ?wd%bgg&gpﬁﬁ(%gﬁieaﬁ%cg%%dzlr{?égl?‘%/ a
substantial ly purédfierm 100521En anot her enbodi ment, the crystalline form
of the bisulfate salt of 25Exanple 1 is characterized by unit cell

par anet ers l@ubstantially equal to the followi ng: Cell dinensions: a=

10.016(1) b= 183'03212( 3?11 s%ﬂ%/ft a1119tl161r6€?rﬁ3953im%11t,:co%%oun(is are those in which the

compound is a compound of formuia laa or lee:

NN N—N
I-alél\ﬁ1 >\ Rsaa bee I >\ Raee
N N
RI/\,\:)J\RM: l \5\%’\&%
3

Raa Rs Ry
Iaa or lee.
[0033] In another embodiment, compounds are those compounds in which the

15  compound is a compound of formula Jaa or Iee:

N"{ N’—r\{
Laa ] N)\R4aa Lee\(ﬂ\N%R,‘ee
| l
l\v,%\Rab l/\;%-\Ry,
3 R3a RS R&‘a
Jaa or Iee
wherein:
Laa 15 -alky-OH;

Lo 18 -alkyl-OH;
Rz Ry, and Ry are independently selected from hydrogen, halogen, -CF;, OCF3, alky!

20 oralkoxy.

{0034]  Inanother embodiment, compounds are those compounds in which:

“25.



[3 = 103.454(7) 7 = 90 Space group: P2i/c Ml ecul es/asymetric unit (Z'):
1 Density, calc g-cmi: 1.444 5 100531l n one enbodi nent, the crystalline

form of the2dsuEate salt of Exanple 1 is characterizegchys@openwsiar X-ray
diffraction pattern substantially in accordance with that shown in Figure
8. [005411 n anot her enbodi nent, the present invention relates to

phar maceuti cal 10cBnPodid Rony isdsaprdesibdciottediroh by dipsutor baddey: ef fecti ve

anount of a conpoupd .0f esent, invention . preferably Exanples 1, 10,
111 11,24 and 913 é*r?lieOBgoP?{od6¥?q%br‘|‘&ﬁl’|%§‘/?’ G NPRICB B oS PP iy SR e

phar maceut i cal#igh cac cepbraRiRLGAI JeREcANThRIVSRE-BH, -ORf eCRt iRR agent (s) .

[ 005511 n anot her enbodi nent, the present invention relates to nethods of

15i nhi bi ti ng the:FectCHt gikidfallone aenamino, hetpropustyh ohiyethranyiswleron the

dehyd , iS] dministering. to.a mammalian patient, f
ol o0 P b R LS NG AN B OB bR R e R e ve |

anount of a ca®paunshdat;;t he present invention, preferably Exanples 1, 10,
1H, 11, 24 and 91, alone, or optionally, in conbination w th another
conmpound of the prBsehtoprarpdrithichrmayrhg/ostionatly substintedwih onchsmoot ype of

therapeutic a okt 00901 er _enboadi ment e sent .j nyention
relates to a ?f@shrg?j‘[t? %?)Q%!rlg\(}@%tg .E"?fg‘ (?l?fﬁlgbpyle ﬁg",Cd(.l){‘l tC?)rég% f%ﬁr ﬁ%ﬁprogressi on
or onset of diabeases|amid] kurogtlsy asseaal ehewid he ilkg, ALy vrgly of the
enzynme 11-het a- hydr oxysteroi d dehydrogenase type | conprising adm nistering
to a manmdli afCpRpyeeftheterasyche bk epticie bitsvbytitaebuit Rnky, Rn, a8 &d:; of
prevention, inhibijion reat gent..a i dcally . effective amunt of
a conpound of the %g’r gtls%g%f&ic%\{/cgg\‘%ﬁ%epg}drggg{aa@fﬁ;& E&g!r?{)%égmg 10, IH 11, 24
and 91, alone, or,RoBLI Rpant Ry, itnadanbirnatd, o0 imcpddanonhheralgonmpound of the
pr esent inveni}j or] ﬁr! or at |east one other t){pe,of t herapeutic agent.
100571Exanpl ef2lgtiof; dexe ey grylgns sybdes cxdedsil amine. W Hydkheylioli vity of the

nhi by ted, or T aay e B R R Y vent i on i ncl ude, but are
not limt éd_ to, diabetes, hyperglycem a, inpaired glucose tol erance,
Insulin resi Sﬁoab?&e’ In another embodiment, compounds of the present invention are selected
from the compounds exemplified in the examples, preferably examples 1, 11, 24 and
91, more preferably Example 1.
[00306} In another embodiment, a compound of the present invention is the
20 hydrochloride or bisultate salt of Example 1.
(0037}  Tn yet another embodiment, a compound of the present invention is the
hydrochloride salt of Exampie 1.
{0038]  Instill 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]  Inone embodiment, the crystalline form is in substantially pure form.
[0040]  In one embodiment, the crystalline form of the hydrochloride salt of
Example | 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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hyperinsul i nem a, retinopathy, neuropathy, nephropathy, delayed wound

heal i ng, atherosclerosis, acute coronuy syndronme, myocardial infarction,
angi na pegboanivm4speri pheral vascul ar di sease, intermtt @E/USRASHE8E 1 on,
abnormal heart function, nyocardial ischem a, stroke, Metabolic Syndrone,
hypertensi on, obesity, 5dislipidema, hyperlipidema, hypertriglyceridem a,
hyper chol est er ol enicg, BIWEDL, hi gh LDL, non-cardiac ischemia, infection,
cancer, vascul ar r%szt(ﬁposi S, pancreatitis, neundegenerative disease, lipid
di sorders, cognitive 1npairnent and denentia, bone di sease, H V protease
associ ated |i podystr-ophy39@) aucoma, rheunatoid arthritis, Cushing's

Di sease, Al zheiner's Disease and osteoarthritis. 10[ 0058]In anot her

enbodi ment, the préselt invention relates to a nethod for preventing,

i nhi biting,.or treat]ng.the,progression or onset of diabetes,

hyper gl ycerg a, obe?&’%@%‘@?'sﬁ@lﬁ(’?dem a, hypertension, cognitive inpairnent,
rheumat oi d art hri t iNolccafb/@Qatidid dnits(Z gl laucoma, Cushing's Di sease and

Met abol i ¢ Syndrone conprising admnistering to a mammal i an patient, for
exanpl e, a human patonsnt cal itiHeed3dt 15prevention, inhibition, or treatnent
a therapeutically effective amount of a compound of the present invention,
preferably Exanples 1, 10, 1H, 11,24 and 91, alone, or, optionally, in
conbi nati on wi fob4@notihen: eapined tof crjshdlipriesestithd iydenblibod: sahdf or at | east

one other type of therapeutic agent. [00591In stil) anqlher enbodi nent, the
present in\‘/gntﬁf‘@ﬁ?p#eell g fleagaciepized L?Véthﬁ‘@@elfl@{‘l%ZOIBP\ééﬁé%"iaﬁH&%l?cﬁ‘ﬂ? B¢i'hg, or

. e PRBERE o R AR gl (] @bRL T3 cRIRY Ll ng pAI AL er g o

a mammal i an pa exarmple, atient, 'in néed of prevention,
i nhibition, orspregt7epl, & 3.henapeut dcaiolgs: ef fRct e aanbunt 0.0f @omonpound
of the present invention, preferably Exanples 1, 10, 114, 11,24 and 91,

al one, or optiwemathyre. i n conbi nati on with anot her conpound of the present

i nvention and/ gr at | east, one ot her type of rapeuti G . 1006011 n
yet still anot ﬁ_@?ﬁe_rngdh“%‘ﬂ'eqd"{l%@‘ T %%(!E“Ci H%%t??co@%rogblgi%%gﬁ gPa met hod for
preventingysi nBibiid NG ch@hctdilz8Aby REhARRRLOBY £FSIRAXQky AiffEetiomfattern

hypergl ycem a conprising adm ni st erltr;% to a mamual i an patient, for exanple,
a human pat i engubstartiaHe echcofrdgpeevahtheohown phiigite l.on, or treatnent a

t her apeuti cal | ﬁ’ﬂﬁif ecltniO\ﬁ%r%qq'ﬁ?ﬂq%lﬁtﬁﬁef?{yﬁiﬂg 0l 1%“&3%%&&'0%310%6;%3% i nventi on,

preferably Exa s 1, or, optionally, in
conbi nati on W Ef@MOt ReharkAIROVRs Qharddh iz lgsﬁélffcﬂctmé@;{bﬁiﬁrﬁlﬁg angirery at | east
one other type of therapeutic agent. WO 20091045753PCT/ US2008/ 076984
100611i n anot htsermegtotiumsattially hecgrdsenvith helehovo Hglal.dsviegah net hod for
preventing, inhibiting, or treatin progression or onset of obesity
conpri si ngz%drr?‘ﬁlpg‘?‘é]“r“?ﬁﬁl“t“@“éb%ﬁ?ralstis patient, for exanple, a human

patient, in neﬁ@‘hgf PHEVE Blab Qfmert MM &kl 008 ofithERIIFRAoride Jah@F apeuti cal 'y
effective anouht of a conpound 5of the present invention, preferably

Exanpl es |, | Gixdhigle ik cRAacerite®ty 2 Gibmnbgravimetrophalpyiedurye, in kegowlordsi nat i on
w t h anot her conpound of  the present i _V%nti in ?nd/ or at | Sgo%t one ot her
type of ther apgg&h@t séu@gmn_ Figure 3, having negligible weight toss up to about'1 .

[0045]  Inanother 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=10.9592)
o =90
f=90
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[0062] I n one enbodi ment, the present invention relates to a nethod for
preventing, inhibiting, or treating the progression or onset of

di sl i pi déwDaceryise si ng 10adm ni stering to a nmanmal i an pat/iuenng/ofso%s

exanpl e, a human patient, in need of prevention, inhibition, or treatnent a
t herapeutically effg%i ve anount of a conpound of the present invention,
pref erably Exanpl e%"), 10, 1H, 11, 24 and 91, alone, or, optionally, in
conmbi nation with a@ﬁgcpggouﬁopgg@iund of the present invention and/or at |east
one other type of therdpeutic agent. 5[0063]In another enbodi nent, the
present invention MlatlesSasyomatricabingd)f or preventing, inhibiting, or
treating the progression or onset_ aof hypertension conprising adm nistering
to a manmal i an pat PERLY> REE-@anpl’d, a human patient, in need of
prevention,s inhibition, or treatnment a therapeutically effective amount of
a conmpound of the present invention, preferably Exanples I, 10, IH 11, 24
and 91, al one,[0®#6] 20o0ptotienahbodimdnn teanBiallat fam ofiichyanetifierk ssioppound of
the present inventiaqn Efnd/ or cﬁﬁa Ieasécéone ot her type of therapeutic agent.
1006411 n anot Fm@ﬁ‘gd‘tﬁ RRAETIZS Y * predss Array difssstipbpptied camagsiebthe met hod f or
preventing, i nfihitd r in ressy of. pnset cognitive
i npai r nent co%?@su?éh%wvgl %g%cltusrﬁglzl %‘34tﬁﬂa&%%ﬁ%ﬁﬂﬁawgﬁﬁ? ]f%{i exanpl e, a
human pati ent 0.1, D1.250eieel OF 0pragy N8 o, at kddhi tbhpdrRke, Or treatment a

t herapeutically effective anount of a conpound of the present invention,
pr ef er abl yIOEXd¥47bs 1n anpdicr ephodimont, e gryiading formaif dedydiochloralotsilosfal 1y, in

mbi nat i i -her conpound of the present invention and/or at |east
one ot ner type arE RS s GRTRO DL o SRy PR iR Bt che

present i nventi@iiang witlehakiova irBidards, f or 30preventing, inhibiting, or
treating the pr ogr ession or onset of rheumatoid arthritis conprising
adni ni st eri ng [{Y8h niihsrailcambedimeshthe crystelliog mplodshedyduchdmideatt @t , i n need

f ti ony.inhi bition.. or nt a th utically effecti t
of 5 Ccompound ik 21 d@Reaiea b EBTRBle b ORE PG Ehadpenr ™ 107 ThT

24 and 91,15al enBtan@dlly ip@ichdnrt kyth tlafsHoGRM Pighie 8MhaWnk An 8NREHRGHKIc conpound of
the present invention and/or at |east one other type of therapeutic agent.
1006611 n anot Hapsitewpbeliceant) °“the present invention relates to a method for

Spreventing, idhbbiting, or treating the progression or onset of
osteoarthriti édhgg r ?IE%R%”C ch%g‘FiC%*aﬁlae ‘Wﬁi{?ﬁlhy‘gﬂ‘:@%{%éﬂi?f f or
exanpl e, a humrampal iisQ:'ﬁMact@:rite@@ﬁQth@ifmaﬂ)@QViﬂﬂEric%ﬁalﬁiMﬁ@ ih hQBrdaRlc treatnent a

therapeutically effective amount of a conpound of the present invention,
pref erably ExaplthasshpwniioFigare 7 1having nedigimowdght iak ome,abowt, (0676t i onal |y, in

combi nat i W anot her ,conpound of the present inventiaon and/or at
10l east 022 oﬂ(h)g?] ty 1e“8'1’““’t‘*‘ﬁﬁ’f’§‘ﬂ@ﬁ‘t ihg C%@’R’P?ﬁoﬁgﬁﬁ‘?%‘ﬂ“‘éﬁ%?’h@rtheenbodi nent ,

the present i px@Rkd QN of BtafpRs).to a method for preventing, inhibiting, or
treating the pro?ressi on or onset of Metabolic Syndrome conpri sing

adm ni st eri ng[M8la nbrmratherambpdimicatn Exanfpdr | mxaryplabine rinwiitie bpatfitent , i n need
of prevention inh%

of & 15compoutt BEEY. Brahen i oaR b ebrarananry Siarpl es 1, 16, H 11,
24 and 91, [0052]  [n another cmbodiment, 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 ¢ = 10.169(1)
o =90
b= 103.454(7)
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al one, or, optionally, in conbination with another conpound of the present
i nvention and/or at |east one other type of therapeutic agent. 100681l n
anot her ewlpRdmiRtss the present invention relates to a nEtThoskobs7eos4
preventing, inhibiting, or treating the progression or onset of glaucoma
conprising 20adm nistering to a manmal i an patient, for exanple, a human
patient, in need ofypbevention, inhibition, or treatment a therapeutically
ef fective anount ofSa €onpo d of the present invention, preferably
Examples 1, I1C, 1H, f’f‘i",@ﬂ”’aﬂﬁ“@l, al one, or, optionally, in conbination

wi th anot her conmpoundc@ficstbanméigsent (z’pvention and/or at |east one other
type of therapeutic agent. 25100691l n anot her enbodi nent, the present

i nvention rel ates tBensitnetihgdmfod.48¢eventing, inhibiting, or treating the
progression_or onset of Cushing' s Disease conprising admnistering to a
manmal i an pglti ent, for exanple, a human patient, in need of prevention,

i nhibition, or gggat Meidnc3mbHRBMAREHSE é@&zlwc Bfrh 66hé VieulAMDURLF Bfar@lecclonpound
of the present invention, preferably Exanples 1, 10, 1H, 1, 24 and 91,
30al one, or, optdhonetiad by npewivbXmay Hlidiwcipt prttairstbreantidbnpatrsHase t he

pr esent inventipg a}ng;oor .at. | egst one other type of therapeutic agent. WO
2009/ 045753PCTMISIBOBFEY6988£§07011 n anot her  embodi ment, the present
invention rel aj@s4qft 0 PRALIBCEWolBR!, HRFRASI: inveRtfon eQRBY b pREtmadeutical
therapeutically effective anount of a crystalline formof a conpound of the
present i niént ceonpositioesf complibad o dhepsipewically offpctiveramopnt of pgompiegindal thay one or

optionally, in _conbination wt har | utd caldy gptabl e eariier
and/ or Sone or PHEFLTEEHEP- pééu‘élﬁ@(%‘igmﬁﬁgﬁ% %H’gﬁbjﬁhagrﬂ%g’ R{(j)]ggalﬁgﬂtg&dlﬂ%e
present invent ipiynlb@a86E%ith LpiRhiteaiscadf adcBMUN dakfi@ addi@ cacbi Mot ythof t he
enzynme | 1-beta-hydroxysteroid dehydrogenase type conprising adm ni stering

to a mammal i anagatiient, for exanple, a human patient, in need thereof a

t her apeuti cal | fective amynt. of a crystalli figrm.of .ia.€ ound 10of
the present i niﬂéﬁ%]i on?n "b%?'ﬁ%f‘&?“ﬁ&gﬁﬁf%i‘”ﬁ”‘i‘@?‘%,& tﬁ?o&@daﬁﬂng al one,
or optionaliky, idhﬁbiﬂﬁ@{l‘ﬂé LAY O6T (N dnby @0 DLhed-heBeReuRd Rhydhenpe epent

e

invention and/or at 1east one other type of therapeutic agent, 100721In
anot her enbodi renprisinglémpriseriagto ¢ meameliamanal.dpiesanples ERRaYichb I

preventing, inhibiting, or treating the progr ' nset..pf di seases or
di sorders 15 aé‘%cgéécé?(’g& “W”tpﬁm{c’%@ ‘ﬁ%ﬁl‘{ﬁ@?ﬁ’“@g’ f? Eéﬂq@%g@%ﬂ?ﬁ f&fenf

1- bet a- hydr oxy sivehtRindySRAYBTEXERPIRS € 1Ty PE, [ICoRIdiH] deheasiuptibsdlgrinng to a
manmal i an patient, for exanple, a human patient, in need of prevention,

i nhi bi tion, or comenstiventithanethecappend ehihl pressf wrentipe angieydhleasspnepther
crystalli nez(}f ormof.a co o(y_ng of the present invention, preferably

Exanpl es 1, 10,18 Fllchuﬁ‘ “efd 91, al one, or, optionally, in conbination

wi th anot her 2Quggpounthndfhct digoRin@se e prave Mivedibnalabomn aatcthvddst one ot her
type of therapeutic agent. 100731Exanpl es of diseases or disorders
associ at ed wi t preversingonhiviting opfreating the piagrrss ian orswbeh Ohdieprips Y dispéiry

dehy o ogenase. e U SNBSS ash Dbk g g, wocer o 9
hyper gl ycem a, tjpapabh@dingladeaseeringhed anadalidnpatit for @amplt artenan
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 lcast 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 [ that can be prevented,
inhibited, or trcated according to the present invention include, but are not limited to,

diabetes, hyperglycemia, impaired glucose tolerance, insulin resistance,
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25hyperinsul i nem a, retinopathy, neuropathy, nephropathy, delayed wound
heal i ng, atherosclerosis, acute coronary syndrone, nyocardial infarction,
angi na pevtdofws4s7per i pheral vascul ar di sease, interm tt@agushaisstsat i on,
abnormal hew function, nyocardial ischem a, stroke, Metabolic Syndrone,
hypertensi on, obesity, dislipidema, hyperlipidema, hypertriglyceridem a,
hyper chol est ergpeiidincgwetppathg GhirgprthyDigphroathy aeldyaloviuse hetmg, i nf ecti on,
cancer, vasculgr restenos.is, pancreatitis, neurodegener.ative .disease,

i pi 0 di sor der B SOgRTT FOK RHaRrHRiEm ey Struld b FE RO SR R Ceinse, i v
prot ease assogeafiRel Ldspoadyistise tismigdRUeRnBtiof, RBIHIRE ks ARddoni ti's,
Cushing's Disease, Alzheiner's Di sease and osteoarthritis. 10074]1n anot her
enbodi nment, t H&opiréskesphenisinkd drtabeliaswdroms, lypersmbionl oboitypr event i ng,

i nhi biting, or,t.reati the progression or onset of diabete

hyper gl ycer?i a,dlbia"élggélfl‘p@?“’gg)lg rplﬁ,iqggﬂ].t%,?ycw{sg% ﬁﬂé’f%ﬁ‘}%B@ﬁ% f"\"?’eHerai rment ,
rheumat oi d_ar thiphi IDLS no0&k @QBKIHBMIal infecti®H, 846 MRscul $RIcAGIS phcg@ie and

Met abol i ¢ Syndrome conprising adm nistering to a mammalian patient, for
exanpl e, a hurgHogsaercemive difgssg Bpid doprdpisespemtiveompairment ik deovntizpboner eat ment  a
t herapeuti cal Ly .ef figetive ampunt of a crystalline formof a conpound of the
present i nventdl}{\'ga%?’ Pg?enlf éégdég%&&%fﬂl Og}s‘“'%f%y 1%”‘3251\? 1& ”,mr@) J?ng]élﬁﬁ 91, al one,

or, optional | Yuslimn cDRbis atiiiemeans Discarahdevicosdrpeund of the present
invention and/or at |east one other type of therapeutic agent. 100751In
still anotRer [MFBbdi Hemether grebopimssie Hie Prasens HvEion reddtett te g medhiod faret hod f or

ing, T 0L BlGENGhinBhe b FELLIGe LRSS 9P Lo 9dendll 20 ’
compr 1 si ng” aah R arey P ESAHERR PAR=RPML AR Py Bl i Mot e

patient, in nebsitpfdislipideencipt@nsion, RBEHNIVcli@Pairm@ht, HiceRbORINIthAtis,
therapeutically effective amount of a crystalline formof a conpound of the
present i nventiethieslarcamryCushigapDassast and Yetahplic Syndrome seiaptome al one, or,
optionally, ir inat i, ) . .CONPO of t.he present invention
and/ or at Ieaggﬁ@@lggﬁeﬁ ?%}elm%? H& hgfgﬁg&wcégﬁ%@ﬁwah%ﬂ%%dﬁ)@yet still
anot her enBodipreeattion tiliébipere semdatrhav e tetapeuticlyatfedive amauret haghpdior
preventing, inhibitin or, tre?ti ng _the progression or onset of

hyper gl ycemi aOE@FrB?CF%l?;‘?é’G“&H’MPFﬁ GPRY Erieley laTGralfmdl i24ng 8t plone. orf or  exanpl e,
a human pat i eqbonbily, &R SR oonlpBMar e Pese R TnvkhRALAR R o
t her apeuti cal | Ifl ef péctl ve gr‘mun‘t E{cﬁo 1a'ncc‘f)rni?g’ti gml}tﬂﬁg)gfﬁgﬁrlﬁwgétﬁ% d(F:@grlpdct)und of the
present i nventdagmpe phaftgrabthyrabxanpes 1, 10, 1H, 11, 24 and 91, al one, or,
optionally, in % nbi a‘t.h(‘)n Wi th anot her conpound of 25the present invention
and/ or at | eadi®8ne By QB smBedipE hpRigtencinyytnh relag torpethor Bhot her
embodi Nt t bRy AHRSMibIRY 4R e hREEidQr AndTBs OB AOL RERYRNt | Ng,
i nhi biting, orB treafing The progr%slsl-’oﬁ or onset %@%ﬁg%icf)@ﬁ@oﬁ}‘f‘pri si ng
admi ni st er i ngadroinateragrval mamaiat paient, fo exanedeanplieyn @titnmnegatli ent, in need
of prevention, inhi bi.tli.or.l, or treatnent a ,}*ger ?foe_uti cal ly effective anount
of a crystal | PHECTESRIMHRI §F CGHHH heBpeuifly sHER Py BH $BROUY ef er abl y
Exanpl es |, 1Qfthd fleschiindhtion, preferably Examples 1, 1G, 1H, 11, 24 and 91, alone, or

optionally, in combination with another compound of the present invention and/or at

25  least one other type of therapeutic agent.

[0060]  TIn yet still another embodiment, the present nvention relates to a method

for preventing, inhibiting, or treating the progression or onset of hyperglycemia

comprising 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, [H, 11, 24 and 91,
alone, or, optionally, in combination with another compound of the present invention

and/or at [east one other type of therapeutic agent.
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and 91, alone, or, optionally, in conbination with another conpound of the
present invention and/or at |east one other type of therapeutic agent. WO
2009/ 045 Ay 8RGIviS2308/ 076984 1007811 n one enbodi ment, tPETHFR8EMNT6%98Kvent i on
relates to a nethod for preventing, inhibiting, or treating the progression

or onset of disl iﬁiﬂdem' a conprising admnistering to a mamualian patient,
for exanple, al0f6Han WanptBecmbpdimpelde preseyt wyamion gintcsitphmgihpd &8 or
treatnent a thera tically effective YULE ) shialldngimf orm of a
conmpound of th@“%rngg%rll 1?41tﬁ[¥?é§'ttlrcgﬁl?é’t}éf %@g@ §l5 ]yO(P nbgtrr%lro}eés“ ? i@%ll]I%N, 11, 24 and
91, alone, or, apRhiked by midnmLi@nkiteat fobsxarplda anadthatetdnpexdnd of the
present invention and/or at |east one other, t%pf of therapeutic agent.
100791i n anot hesievaakibiodibiin, ok trratmsnbs BaRPGucH offBrve aRat el § @MPOWEY hod f or
preventing, .inhipiting,. or.. 0 he. pr.qg ' [y Of Ofy;
hyper t ensi o% cd ﬁ‘li”gficﬁ%lnvlcﬁg‘gﬂniﬁﬁlt&’sl{% E}ﬁdgmﬁ)%qak?f;lmpizgﬁmgé{ts’?@P\t’,Ol’f or
exanpl e, a hungfiopaly Btombinatidiesich @bthpr@weniddan theiprdtrbitviidion aodiotateat ment a
t her apeuti cal I?/ effective anount of a crystalline formof a conpound of the
present i nvent [eathongetedr gl PopRappEdt. 1, 10, 1H, 11,24 and 91, al one, or,
optionally, in ination wth t her. .co 11.0f Eh,g nt invention
and/ or at | eas{uﬁﬁﬁg thhog(r@ utn%@n%@q?%lgr&auﬁ)tgﬁ@gb{g[gg% .tot 1@%80(g{gfl n anot her
enbodi nent, t herelimesE Mhitine ot kaiing @t plogRsstian @ onet baiklib dempreempntiing,
inhibiting, or treating the progression or onseth of caogni.tive i.npairment
conpri si ng |&dmidmigiserngly aenanabanpaicntafor SNk £ hupgrpaininppesd 08 hyman
patient, in need of. pr ] O LA DIEL 006 OF dbh&RE TBDL 81 4 AgfRRgUt i cal 'y
ef fective anou 1tw{g]¥1m§ ]@1}{@@%aﬁﬁ%cﬁwgg%rc%ﬁ&gc‘ggﬁpound opnthe prelsent
i nvention, prebehapeynBxadiibercterablPExa2ipld, 1, 13, 24 [ardd 28d 91, aloooey, or,
optionally, in conbination wth another corrpou(gg of the present. invention
and/ or at | eastptonglyetrembingie wih angbeLgrampeind of disrpresen RYSAOBANYRA her
embodi nent, the present .invention.relates to a method for preventing,
i nhi bi ting, orﬁ#ﬁ@ﬁ?@ﬁ%tﬁﬁ@?g‘?@g@éﬁs %ri or onset of rheumatoid arthritis
conpri si ng 18dnfoe63t er in@ofher cmbaRiead, thapropait ineaition fdatesex ampthed fa human
patient, in 25need of prevention, inhibitign, or trﬁft ment, a
t her apeut i cal | preedrfing tRhjltingrovtiratiog the PEGIPSTR) oAt PIGWATENSIEN CHMPSURd of t he
present inventj Rreferab X ‘ scahhie. Thudan dadient2f nddch¢91, al one,
or, optionall y?&%Hlbggﬁ‘bﬁnﬁﬂ%ﬁ%ﬁlpﬁlcgﬁgotjrﬁ’é%%é%%régu%na&do?n1 hg pr esent
i nvention and/ gfcvaitioh e@abitiener elahemt i theapafticilyefgeatnowagéntombOGB21En
anot her enbodi nent, the present invention rel ates tlo a mézthg)d‘fqr
30preventing, PhiliE Bictanhigvengenpredaebly §xamesds &gr B541 0t 8¢ Y baas: bf
osteoarthriygis i 8 i NSEer i Rdsafl iRRhdiMNhd/of
exanpl e, alzhunﬁirglt%gglyi’ E{n@%bﬁg@@é@{ %f()lhg?cé)&@r?ta?d}ﬁ i rﬁ?l binti on, or treatnent a
t her apeuti cal | aghbhesthérvtgpcamaienpewoic agener ystal line formof a conmpound of
the present invention, preferably Exanples 1, 1G |F, 11, 2@1 Ed' 91, al one,
or, optionally/00# cofAnages cbodiment. B praer ‘rﬁ/@)‘ﬁb’(‘itﬁﬂﬂf%tp M Og ¥sent
invention and/ gr. ati,l 6RAR8iHR8 G RLARE thh YRS Riok HLLAREHLFiiAGR Bhirment

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

25  nced 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.

[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 etfective amount of a
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[ 00831i n anot her enbodi nent, the present invention relates to a nethod for
5 preventing, inhibiting, or treating the progression or onset of Metabolic
Syndr orre ORprYREEY adm nistering to a mamal i an pati enpcTAfongsang e, a
human patient, in need of prevention, inhibition, or treatnent a

t her apeuti caII effe(":%l ve anmount of a crg/stal line formof a conpound of the
present i nventSP8IROUTYEthS PEBEY Eknitop) reaferably Emuoples 1, 16, by 144 a9d 9 aI one, or,
optionally, i i ese i nvent i on
and/ or at Ieagat&lg@ hhed?pt'%%ﬁ%?ﬂghg&gﬁ%ﬁ 9&{311 euﬁ{“.ﬁﬁ%)ﬁlﬁyr mvcéf %'{ her
enbodi nent , thmd/przeécezs:tonn m\hezrtypmﬂtroﬁ'dpalite&ﬂ&m a method for preventing,

i nhi biting, ating the progreSS|on or onset of glaucoma conprising
adni ni stering [Pé)(%z 'I‘rﬁ‘ﬁ%ﬂ}“éﬁnlﬁéfm‘é‘ht‘ 1 eEntdannacloss warfanthoddel ent, in need

of prevent '50”1prévnht'i1@ 1|11°3f?1’nwcbr tlEItﬁlgtti{Zﬁ)%vtc@?lB Pﬁr AR H)s %Lultl}/mg%%rﬁ]%#n\ée amount

of a crystalline e pr sen

preferably Exadplmscrihg td@mamh-lahajlbat:wl fardar®dle, adlumaepatfiy, ingRéd gmal Iy, in
conbi nation w th anot .hgl mpound of the present invention and/or at |east
one ot her typ& ofiiRed h@ﬂ?l“&“&“{j@ﬁt‘dﬂmgﬁﬁw C&ﬁetﬂwefnoemapwm t he

present inventjegi sr&bRkiRentg, L@Blggﬂgj@% Prle llnﬂlanlgéldi%n%'ort]g’ or

treating the progression or set sease conpri sing
adni ni st er i ng vpoorallyramrattismopaith enther émmpo&mﬁxﬁfbﬂl@le&allthwmfblmtlﬂoﬁmt in need
of prevent] on,f inhibition or treatnment a therapeutically effective anmunt

of a crystalliffe Of“8r"?lh°‘otﬁ/p°a°iélﬁhﬁ)96ifﬁd’g8¥t the present invention, preferably
Exanmpl es |, 1%067[ |y al%ﬂicﬁﬂﬂao%ncn?‘ltiﬁ%?muﬂrmvcﬁ’uR)tn1 ?t@lj&é m({tlﬂ)d% i nat i on

wi t h anot her conpound of present invention an east one ot her
type of ther ap)eayt:mtmﬂaglehmno Z}Sﬂlﬂmﬁﬁﬂhk progrsditres: camd otiiorintlic Sihkoqs esent

i nvention provides.a und of the present invention, preferably Exanples
I, 1G 1H | ""m@'lt‘“ﬁ%?@m@ “t“‘f"er“’ %E‘émr“ﬁp “H’éP%;fO%f‘ﬂW‘F»e*étﬂPﬁ@Pawﬁbtﬂabol ic

di sease. 10087%Lddyranathph, iebad %?ﬂedﬂnéﬂk'@th@fdﬁﬁﬁ@ﬁl é/' NENLAPuRLPYT des a

conbi ned preparation of a conpound o pres Invention, preferably
Exanpl es 115 | C@,nptmd Ode)cimusezthnamompuﬁaamy Emmhn;ﬂasdnm} lﬁherapeud i)k; agent ('s)

for sumltaneo g}g entng Liselnth_ ﬁ@é

2009/ 045753PCT‘ 2’60’ S‘hc‘{‘ U AOEIE PO R f‘e“CFtH%‘/Cb?‘e’Sent
i nvention pr O\éh(ﬂ@lsdtﬁ:dﬁ@ﬁ@étﬂ&@yrﬂr&)@ﬂl@fdﬁ&kt@Qgc‘ﬁf a conmpound of the present
invention, preferably Exarrpl es 1, 10, 11,24 and 91, and additi onal

t her apeuti c aé@ﬁﬁt s) hfrmot sl thc)tlamebds,plcssepawantemmiatssaqlaemhoaltmuse in

treatment of a ta G | @ di seas«gl ?100891I n anot her enbodi nent, the present
i nvention pr O\P.“&é‘* n IPIB LS 8F Pl Mg Progigigna ofesot %‘B'ﬁﬂp?‘é‘i“??g‘““lga) a first

cont ai ner ;20( b):ldtﬂm[%rt@l’lﬂﬁa%ﬂidnﬁﬁidn PRAFRO &I bkRtpid, Qﬁ%%d%ﬁthi'nrhédrb? first
cont ai ner, wherein the COITpOSl tion, conpri ses: first ther apeutl c agent,

corrpr | sing: aPEspseBrehidtion, etl@ﬂ‘eislemhcwn@ﬁ@mliy@rffectpp efmevabf ycdipanml es |, 10,
I'H, 24 an(gf 1%8’ {)lc%nlglll(fcn}l()n pPe?elﬁqgﬁﬁ¢mp c:esrlt la t ?} Ip%iltant? Bl d[gmc or,
optionally, in combination with another compound of the present invention and/or at
least one other type of therapeutic agent.
25 0869}  Inanother embodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of Cushing’s Diseasc
comprising administering to a mammalian patient, for example, a human 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,
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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10phannaceutical conposition can be used for the treatnment of a netabolic
di sease. [00901lI n another preferred enbodi nent, the present invention
provi des wovaygdssasst i cl e of manufacture, further conpri sigrgus2(a)jo7698$econd
cont ai ner; wherein conponents (a) and (b) are located within the second
cont ai ner and conponent (c) is located within or outside of the second
contai ner. 15[ @OBN11 ninanothtrembedio e ptesent Mciion dues 1 PRAERIGCEIFpr ovi des a
novel article of manuf act ur.e,

phar maceuti cal ¢ ‘88‘?“t°0813”1°88§? g‘gld@\%l‘tnﬁ‘gﬁ Cﬁ% fif |mrms)'¥’ﬁét£)%?gttml&%%é¢))e ﬁ t he

conposi tion, CRERKICRRPHF tRe [tlueﬁttsn\tm@sragrfﬁaw BO&Mes [CORNE, $i,1g2ndd Iconpound
of the present |nvent|on preferably anples 1, 1G II-I 11, 24 and 91;

and (c) a package uirlampndllytlatcvin@n%tl@atwl'tillﬁl@h@@?@h@#lﬁﬁﬂb’é‘ﬁ%cptéhp CHERHPWYOE i on can
be used |n ombi nati on EII second therapeutic agent to treat a netabolic
di sease. 10092415P" Z106t HAY 28MHS Wi ment, the present invention provides

crystalli ne f ofg@910f ﬁlodme&%o@mmmh@c BreS&E My critiod eidtésap mebed @r abl y
Exampl es 1, 1G 1H, 11,24 and 91, for use in therapy for treatin

metabol i ¢ di seabditin2BiOCoaH of therronier | lerpoiidrrsiticroliehydress e tYP%Eent i on

provi des conbi ned rep rations of cr tallln f S: of t he
present invent F‘B?Plﬁblﬁvé‘ﬁl‘a}“&bﬁ‘ 'ﬁ%hdil e ‘$ ﬂﬁﬁi? é{'ﬂaandﬁg?{iit a

addi tional t heﬁ&@%w@dﬁﬁﬁl@&l(ti%lllyf@frectﬁlc@Hﬂoﬁrﬂ@ﬁ@b&&stdlﬂ@@t@hﬁbﬂa @mp&aqﬂent i al
use in therapy. [0094]1n another enbodiment, thé present invention provides

conbi ned 30pr epﬁthapucmnslmfmiem yeaferrbly Beenpdests 16f”bdh1%&ﬁ%l%1 8fong.He present

t f I
ther apeut ] ¢ agBRIECa). Forrerar uBRge! wllpahlid R uofie AEELA, Pre
treat ment of a10%5@@511]&@”@@@@ﬁgwtlcmnzoow 045753PCT/ US2008/ 076984 [ 00951In

anot her enbodi ment, the present invention provides a novel article of
manuf act ur e, ctﬂﬁﬁlh Si hgrnofdlal)cnéwﬂmwsm the preseiit Heentiopsylates A MCHRE &It | cal

conposi ti Onal ?g:?ctg(% Théll]hélblg'lﬁ tl(‘élb {h %:%Q}-‘caﬁl ghe& onmgircﬁscﬁkcg R (]ll‘(-i)?({EpSOSI tion,

conpri ses stalline formof a

conpound ofi5t hespiRseRih hi: BMBRY bPie c@&ﬁlﬁel[@&h%ycﬁ&@ﬁ&hﬁd&lychbmﬁasblH, 11, 24
and 91; and (c) a package insert stating that the pharmaceuti cal

conposi tion catypbécmdmg@dmtnh@imgémlﬁﬁhlﬂ1dlw1 I’d“%tﬁd%wlﬂe dlhés‘@é%e 1009611 n
ot B!t TR Pyl R TRET ER SERe e
10conponent s ( gho@Ref { &)stahi ﬁ)@ﬁ?@ﬁa&%mpbﬂhﬂldﬂtltchﬁ:s&&(tmﬂumqm{?atabl@r and
conmponent (c) is
Examples 1, 1G, 1H, 11,24 and 91, alone, or, optionally, in combination with another
20 compound of the present invention and/or at least one other type of therapeutic agent.
[0073] Examples of diseases or disorders associated with the activity of the
enzyme | I-beta-hydroxysteroid dehydrogenase type T that can be prevented,
inhibited, or treated accotding to the present invention include, but are not limited to,
diabetes, hyperglycemia, impaired glucose tolerance, insulin resistance,
25  hyperinsulinemia, retinopathy, ncuropathy, nephropathy, delayed wound healing,
atherosclerosis, acute coronary syndrome, myocardial infarction, angina pectoris,
peripheral vascular discase, 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

-33-



| ocated within or outside of the second container, [0097]1n another

enbodi ment, the present invention provides a novel article of nanufacture,
conpri si ngo 24m@)i4srs i rst container; (b) a pharmaceutical peppRRsihicosy | ocat ed
within the first container, wherein the conposition, conprises: a first

15t herapeutic agent, conprising: a crystalline formof a conpound of the
present i nventdigse. Bhdpreeyse asspeleiRblgedivivpht gotatiandctrhmgid eheitphar maceut i cal

conposi tion can be .used. in, conbinat.ion with a second therapeutic agent to
AT B M BB Rt e B

treat a netabolTC di seds i ment, a process for

preparing a cqogmynd thanotiRgehfi@icht M4 Resbididvehtion rbifteiosGhadsRdyACi d NN 20
in which said process conprises reacting a hydrazicle of formula VII-d with

a carboxyl i c S¥¢vantEg IPRBHAE 12 raiting dsmegsydssiet fbtyllnarlrbhﬁaliercs,tﬂmergl;ﬁ;zémcef of a
sol vent at £l ted,.t rature to afford.a 1 2 4-triazolopyridine o
fornula VI Is?e%é?\s?ﬁt?’?‘l%%ﬁmgék‘ior’ﬁpéi@t“i“r?&’ CPE’E{‘W,IQ‘?%DP“?HL&%P“&W ﬂ*‘@ﬁ%e of formula
VII-e with an @ppopi, ghecodfl dushmgRTAvkERnE MR EEOMPOMBE R ohpimy @ (VI -f):
1009911 n one enbodi nent, the processes are those in which the hydrazide of
formula VI -d adginisies e wimmalen eateat ioxyimpe, aduaal patichieinpeasence of a

| vent. 5100 i.n o odj. ment he processes.are those in which the
by azi de ot Formil s YR HER O bl a e R BRE S8 68 et SEE bt e
presence of a feml ofanbmpdund ef fheXreschOBLOLIL HraInres| g PROHIEN G, e pyocesses

are those in which the carboxylic acid is selected fromacetic acid,
p-tosic acil, ﬂ6%§%61086~§6i06210112 s, 1 cogpoingtionwithrnsHeneasipeuaicifdhe pese0

| vorobeneol ¢ Ay a5 RLORAOLFASARSHE ARl ughe o 4 ot 1 beneoic acid
acid, 2- methj0Q¥sppi onititl aacthel cabddited; A PRIMY hPEGDRAXS (&€ ndihod 910211 n one
enbodi nent, the processes are those in which solvent is selected from
tol uene, 1-pr SFAABINSARMOIIGOUIEEng Hie pegressigy @ioaseabl drabesh, semprisig5 10010311 n
anot her enbodi,gRsterh & PhALGARE PathE f&'@?&%ﬁ)lé, 9 hmgnc[bdiitcm,ein NYgrgzi de of
15 prevention, inhibition, or treatment a therapeutically effective amount of a crystalline
form of a compound of the present invention, preferably Examples 1, LG, 1H, 11, 24
and 91, alone, o, optionally, in combination with another compound of the present
invention and/or at least one other type of therapeutic agent,
[0076] fn yet still another embodiment, the present invention relates to a method
20 for preventing, inhibiting, or treating the progression or onset of hyperglycemia
comprising administering to a mammalian patient, for example, 2 human patient, in
need of prevention, inkibition, or treatment a therapeutically effective amount of a
crystalline form of a compound of the present invention, preferably Examples 1, 1G,
LH, L1, 24 and 91, alone, or, optionally, in combination with another compound of
25 the present invention and/or at least one other type of therapeutic agent.
[0077} [ another embodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of obesity comprising
administering to 4 mammalian paticnt, for example, a human patient, in need 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, vptionally, in combination with another compound of the present

invention and/or at least one other type of therapeutic agent,
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formula VII-d
hydr azi nyl pyri

formul a RoGeaisdsexal yl chloride in a solvent in the presgnerodioresbase:

."NH2 *HO oxal

2009/ 045753PCT/ US2008/ 076984 10010411 n one enbodi ment, the fprocesses are
t hose in whi chil0F relacti oranniﬁmmhélmﬁﬂatjhmli&pylﬁiamﬁWyﬂmiﬁwlr@

formula VHb with an a(fld of
out at ambi ent PSR AR

10

£5

20

30

HN - V1i-d I's prepared by reacting a
di nyl hydrochloride of formula VII-b with an 20aci d of

y1l chloride, solvent, base 0 HOr". VHd VI LE)

g, o; el g t?(, plowlr(}&lo%not onsc?ofdisllpncmad COMpIIsing
administering toa mammaliau patient, for example, a human patient, in need of
prevention, inhibition, or treatment a therapeutically effective amount of a crystalline
form of a compound of the present invention, preferably Examples |, 1G, 1H, 11,24
and 91, alone, or, optionally, in combination with another compound of the present
invention and/or at feast one other type of therapeutic agent.

[6679] In another embodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of hypertension 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
form of a compound of the present invention, preferably Examples 1, 1G, H, 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.

[0680]  In another cmbodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of cognitive impatrment
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 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.

10081 [n another embodiment, the present invention relates to a method for
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 2
crystalline form of a compound of the present invention, preferably Examples 1, 1G,
IH, 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.

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

prevention, inhibition, or treatment a therapeutically effective amount of a crystalline
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51001051l n one enbodi nent, the processes are those in which the sol vent
used in the reaction of the hydrazinyl pyridi nyl hydrochloride of formula

VI1-b w o asmesedres of fornula VII-c and oxal yl chlori depdsuspbgeked from
tol uene, N, N-di nethyl formam de, diethylam ne, tetrahydrofuran, water,

di chl oronet hane, 2-nethyl THF, nethyl tertbutyl ether and m xtures thereof,
preferably, NP gfetchpbdund wbihi deyent Ovetipalpydirafly Esampdad, Ko xitud 824t her eon .
100106] I n one e diment, the.processes are thgse in whj the base used in
the reaction 6"]‘*‘[{?#1310%&#325‘%9\13@}‘fo({ﬂ Hﬁ?f‘o'h‘%"} ol eb?qmtﬁ’éu‘lﬁifo(%g&ﬂ‘rﬁf”& VII-b with
an acid of formeh@n\iti6r Andstxabiibr (G PHicBeit agghect ed from sodi um

hydr oxi de, potassi um carbonate, triethylam ne and di potassi um phosphat e,

preferably sod$d hydr swildecmiBdmetnp deassinmveiop orlatsep amuiled foref er abl y,

pot assi um car bQ_n(;ltte.T : l0 .%.0:71I_R,?n9 her enbodi ment, thtg processes are t hose
i ch t e RRADEDRBYPE-df R FReaPseh o ens S rRa SO N o
UN'  20are prepap@shdiMmbdididinghCambhhmngaA pﬂﬁén@%ﬁﬂ:‘xﬂﬁﬂ@, aqlfmnfappfaemél@in_\/l}a with a
hydrazine at an el evated tenperature followed by NCI salt fornmation with
hydrochl ori ¢ aeidpfpeversion inlheitibry dr tgaimapt piheiageuigaliylffdetye hinowit déa of f or nul a

\I—/|ICII ) F_ | n?l 0 ch!yjs!e\ilm%e f'olﬁr%%f g'c&n?prz)?ulld oﬁhezgl'eslélnctlin\%%!i(gn, %r%%c%w gx%m\igle!% _l,al G, » NH,

IH, 11, 24 and 91, alone, or, optionally, in combination with another compound of

10 the present invention and/or at least one other type of therapeutic agent.

[0084] [n another embodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of glaucoma 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

15 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 onc other type of therapeutic agent.

[0085]  In another cmbodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of Cushing’s Discase

20 comprising administering to a mammalian paticnt, for example, 2 human patient, in
need of prevention, inhibition, or treatment a therapeutically effective amount of a
crystalline form of a compound of the present invention, preferably Examples 1, 1G,
IH, 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.

25 {0086} [n another embodiment, the present invention provides a compound of the
prescat invention, preferably Examples 1, 1G, 1H, 11, 24 and 91, for use in therapy
for treating a metabolic disease.

[0087] [n another embodiment, the present invention provides a combined
preparation of a compound of the present invention, preferably Examples 1, 1G, 1H,

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

sequential use tn therapy.
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V El-b WD 2009/ 045753PCT/ US2008/ 076984 1001081l n one enbodi nent, the
processes are those in which the hal opyridine of fornula VIl-a is reacted
wi th the Wopdezd@assi n an al cohol, preferably, isopropan®Cr/ds2e4sre@snol ,

1, 4- di oxane, di nmet hoxyet hane, and m xtures thereof, or ether. 1001091l n one
enbodi ment, the processes are those in which the hal opyri di ne of 5f ormul a
VU-a is react edOBB]t h heothgidrbedimentathe QGSWO@V@tmbP@F@FWW‘ i§g. 94 ' C.

1001101 The invention m ied i n ot hout
departing fronPTHEUOR0F§ Fﬂ %/O"H’rougcgqqﬁwl Seap nP 'SC?C? eéﬁglow%‘i‘hll%mllhnventl on
al so enconpasses 2ahhd €IORRI: Jd@ﬁtibﬁ’d]‘ﬁleﬁhfpetﬁicfdgd‘lﬂaifbrlﬁmal&m@(ﬁts&epﬁmté be i nvention
noted herein. It is understood 10t hat an% and all enbodi nments of the

1P

present invent wqmlmlyu‘abm tmmnwfmxmmohm dagh with any ot her enbodiment to

descri be ad s of t 1.0, re, any
el enents of anlﬂgg@odl ﬁglﬂ th 8‘3 iﬂ)tn@?“ Hg mv%mgﬁé%gﬁ& %QVEH{%J;?&f{;Fenents
fromany of thg.gaphegh, %ﬁb@..&mﬂe%& thgairddb! d gahaceirkaidionPaiton 15

DEFI NI TI ONS [001111 The corrpounds herei n described may have asymetric

centers. Conpolinasd within He fpﬁe@émcu\MWIn IhGﬁOIélf(’ihti'@ilrﬁoﬁ]@“ﬁ?h égwmret rically
substituted at olated in o forms. It
is well known ?%’dP?’Iécﬁﬁ*t“ ﬁ%W‘é‘d}’ dﬁP@E%LPﬁ%k h%‘(ip nlt \{l%g{glton\}ﬁ§ ., such as
by resol ution EidanQMG fron B 4nd by aﬁd/(@:t)tilﬁﬁjkswcf;ﬁnﬁmaﬁﬁg h&lthy active
starting materi al s gc georret ric isoners of ol efi ns, C=N doubl e bonds,

and the |iKe cpmmicsatics opmes@mcwhemé fordbarenahenst fegtatatligdneiei n, and al |

h bl d
e S IABS b SOk AP S e BT R SRR B3 o

descri bed and %@B@z‘)fﬁ@ndf&ﬂh@tf@%ua&mﬂnﬂingt(tl)“cesc&ﬁndlcsmﬁﬁéls\vbwiclas separ at ed
isoneric forms. Al chiral, diastereoneric, racemc¢ forns and all. geonetric

i someric for nsc@fponcs G’dh@t(hjbbﬂl%tbédt?(hwlélﬁﬂiéﬁ seaghd @%ﬂéd“tcﬁéndscﬁ@@Plfqnb (c) is
st ereochem sty neric f | Iy indicated. [001121 One
Qc&tg%gmﬂal l+t51 kﬁlﬁ%b tgmgca

enanti omer of i splay superior activity

30conpar ed 1w t Eﬂﬂ?he Ofnhﬂ[)t«hcfrd’ﬂb%ahn@hﬂ til@ﬁ):&sm::ﬁbiﬁi’oﬂ@ﬁﬁﬁm shevicbatids ef
considered to part of the present invention. Wen required, separation

of the racemn cmaatfentitglcomansing (@@iﬁl‘éﬁﬁddlw (bipt phagrascsyical ©RPPENOC ol urm or by
a resol ution u?ocatgd Sithifi o O f}{'strc]:gntg‘gm wherein the composition, comprises: a first

therapeutic agent, comprising: a compound of the present invention, preferably
Examples 1, 1G, [H, 11, 24 and 91; and (c) a package insert stating that the

20 pharmaceutical composition can be used in combination with a second therapeutic
agent to treat a metabolic discase.

{0092}  [n anothcr embodiment, the present invention provides crystalline forms of
compounds of the present invention, preferably Examples 1, 1G, 1H, 11, 24 and 91,
for use in therapy for treating a metabolic disease.

25 [0093]  Inanother embodiment, the present invention provides combined
preparations of erystalline forms of compounds of the present invention, preferably
Examples 1, 1G, [H, L1, 24 and 91, and additional therapeutic agent(s) for
simultancous, 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 & metabolic disease.
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such as canphonic chloride as in Young, S.D. et al., Antimcrobial Agents
and Chenot herapy, 2602-2605 (1995). [001131To the extent that conpounds of
t he formwabpmasdssalts thereof, may exi st in theirp&pukanghicosd or m
all such tautoneric forns are contenplated herein as part of 5the present
invention. [001141The term "substituted,” as used herein, neans that any
one or nore hyl#Bgendn arpthanembrslimenn dicanicsantarmentionrrirovdes ¢ npephiticledt wi t h a

sel ection fro j.ndicated aroup. . provided that the designated atonms or
ring atoms n(r;ﬁrﬁrrngﬁce\?&’ !éoﬁ%&lbﬁé'qﬁ& ﬂ%gxcgré%’&gdqu&ﬁg‘"Fﬁ%ﬂlmfd ‘éor%r’?fﬂg?‘? tution
results in a sbabileitonpeantsonMhen waerdRSShpbig cdrfnk&t Q flde- €., =0), then
2 hydrogens on the atom are replaced. (001151When any variable (e.g., R4)

occurs nore t HBGRSHES agpecamprising covsaliincdfom ofgrcofppyndldilk present conpound, its
definition at .each ogccur. IS, 1 ndent of,its, defi i,tﬁi\or‘l‘at every
ot her occurfen‘g\gcm ﬁt&?&r{b@?&%@g%ﬁgﬁﬁﬁ, Q’g% FH 1t SULESARCRREE B S ubst i t ut ed
with (R4", andtafing siaQhSphatdiButRal (dm@baud caRde QB fenRlcdmbs csubstituted
15with up to three R4 groups and R4 at each occurrence is selected
i ndependent | y F§4biii¢ figcatef i niti on of R4. Al so, conbinations of substituents
and/ or vari abl re 1.5Si.hl.e; ¢ -1f . such combinations, result in stable
conpounds. [O(ﬁ@gl’il Mrgﬁ{ogﬂ LE@H@“ %8@%51 Cé]f’?}C@éﬁfﬁi“gc@w&%wf%h?:P‘E)Vse a bond
connecti ng twartadostenanmacure] figher theRisiigcla) & wWositd dov@ikr: WMA¥efde bonded to any
atomon the ring. Wien 20a substituent is listed without indicating the
atom vi a wii cHOSPERNS (i) éed lartocasd pohiades seewnd pentyives endgonphecnesipound of a
gi ven fornmul a,;,Lhen % thst it ue ..he bonded via any atomin such
substi tuent. C%ﬁl{%lﬁnét {lﬂg)ﬁgétgpéEs)ill}[])d;%%?‘%nﬁigﬁ}){'t%igghd/ or variables are perm ssible
only if such doWd| natin angicr @shodiment) tigtpadbie icempaprdsics b 08LLAEAs osed
herein, "alkyl" iﬁs intended to include both branched and straight- 25chain
saturated ali PHAMREVS/HMPENPS AR e Epririsyntar RkaigecctticabDmpasitions,
preferably I 119,00 oS8l Gt ARG EPLRLLE I L .8 C ns, .0 the nornal
chain, such as methyl . et h§|@6‘§8‘p§}’ﬁ‘;‘8§]z}gﬁ?g‘é"@ﬁﬂf"%b‘ﬁ%ﬁ)‘g‘“t?tf}{ft‘yl, i sobut yl ,
pentyl, heblyl thargpoltexgint, doeptisihg oordialitlicrfeihyapenptind 0Okt Ylesent
2,2,4-trimethyl -Eeng%/l ,, nonyl , decghl , . undecyl, dodecyl, the various
branched chai AMCeEHedY (Fridiaeire magitrtativg thap i phasmpgspiicabepmpggitiongea bps may
30optional Iy io&liMeSuitRiofwihBsdd Nt S, N Q. . fi.0F ple F, Br,
O, or I, or b3, alkoxy. aryl §5°2§<§ﬁ‘9§§* ,“ﬁg%ﬂl%gr“??)“q%"r“bgllr“’a‘r%?ig’par yl al kyl |
aryl al kyl oxy, [@19Rpny Iy anothet aatokitent, 6 pekealdeyhaphdagl 2 comypeingabkyg abkyl oxy,
am no, hydroxy, h xyal kyl , acyl, hetcroaryl, heteroaryl oxy,
het er oar yl al k ‘P‘“‘,’“‘%g&g‘r%ﬁr‘@*r:iar%*oxy, aryl oxyal kyl, alkylthio, arylalkylthio,
aryl oxyaryl, al kyl am do, al kanoyl am no,Acar yl car bonyl am no, nitro, cyano,
thiol, haloal kyl, trihaloal kyl, and/or ®al kylthio. 1001181Unl ess ot herw se
indicated, the term"Anyl" as used her ’rP{ by itself or
oA >~
| N
20 &
(V1I-f)

in which said process comprises reacting a hydrazide of formula VII-d with a

carboxylic acid or PhsPCly/diisopropy! ethylamine in the presence of a solvent at

elevated temperature to afford a 1,2,4-triazolopyridine of formula ViI-¢ and then

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

provide the compound of formula (VII-f):
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5as part of another group refers to straight or branched chain radicals of
2 to 20 carbons, preferably 2 to 12 carbons, and nore preferably Ito 8

car bons Iﬂmjﬂﬁwﬂgﬁﬂﬁ| chain, which include one to six dopdgshhefegedsn t he
normal chain, such as vinyl, 2- propenyl, 3-butenyl, 2-butenyl, 4-pentenyl,
3-pentenyl, 2-hexenyl, 3- hexenyl, 2- heptenyl, 3-heptenyl, 4-heptenyl,
3-octenyl, 3-nonenyl, 4-decenyl, 3-uyndecenyl, %- 10dodeceny| Acid

4,8,12- tetradecatr|th£ and the |ike, and whi ¢ch may be optlo \IIy
substituted with_ 1T 04 sulystistouents, QEEE al*8gerr hal o ¢ al kyl ,

al koxy, al kenyl, ® fyl Eryl,_agyllal® ‘Xﬁyc oal kyl, am nd,_ hydr oxy,

het eroaryl, cyclo eroalkyl al kanoyl a o, a kylanldo il

aryl carbonyl -am no, nitro, cyano thitol, alkylthio, and/or any of the alkyl
substituents set out herein. 15[00119] Uifess ot herw se indicated,  the term
"al kynyl" as used herein by itself or as part of another group refers to
straight or branched chain radicals of 2 to 20 carbons, preferably 2 to 12
car bons and nnﬂmwﬂrefer@hbmb&hman&hcmmbﬁnsdkﬁhhbelmhcmmbhnmamm<ﬁmhich

i nclude one triple hon n the normal chain, ch as 2- 3-
butynyl, 2-but ﬁnwd‘ﬁf Béﬁf@WWlthghcpf‘ewhﬂwwdznﬁemwcco 24 E%g%w
2- heptynyl, 53- pt Y, Y, ecynyl
3- undecynyl I o@@cy% chﬁgﬂﬁﬁhtﬁvauﬁmﬂﬁ&%ﬂ*Eﬁlﬁgﬁpgg é%#%%ﬁg |y
substituted mnmhmhaﬂdi4vsvhﬁﬁnhﬂﬂhl&uhmaMBkyﬁnhakm@empoﬁaﬁmahkyl al kyl ,
al koxy, al kenyl, aIkynyI aryl, arylal kyl, cycloal kyl, am no, heteroaryl,
cycloheteroalky}“thdroxy al kanoyl am no, al kyl ani do, aryl carbonyl ani no,
nitro, cyano, It 0daRI ALY Qfict M catbdHlic acid
255ubst|tuents§@%?“out e?g?%h&¥6dﬁg@?ﬁﬁlegs 5t é?hﬁ%e |ﬁ “%glcaa(?he term
"cycl oal kyl " asdemﬂHﬂmeﬂmh@mﬁiptahnmelbmuasa@éﬁl30@¢Hnmbmemmgceum4hncludes
saturated or p rtlally un rated (containjng r doubl e, honds) cyclic
hydr ocar bori0 gr%ﬂﬂg EErie é‘f‘i%rfg’lql?t&“ﬁ"@""tcf’t%‘d gr‘e%émé!ﬁ’l enpqigacyl. lral ngs,
| nel uding mono gyl bedloVlcia, DIGHRLMALALAY boid 916 BlneMGrBRIbK|kid3Rand
tricyclic alkyl, containing a tota carboris formng the ring,
preferably 3 tnmﬂ@;mqmbmn&nhmﬂ@écbmahﬁpabhwmﬁwtb 10 carbons, formng the
ring and which é be fused t@ 1 or 2 aronatlg ring descrlbeq for aryl,
whi ch i ncl udes (@83 lophuiiembo yﬂertotﬁawpc“%mt %mymh W@PU%W
cycl oheptyl, cygl.a I oGk & YRk QE ot Iy tdh¥ss ohexenyl ,  5any of
whi ch groups nﬁgh Qgﬁﬁt.8ﬁ§%+& sgﬁs??tute%’&%tﬁ I¥o 4 substituents such as
hal ogen, allkyl [00aD3{ox {n anbihdr anbpdingeny the parcydsesaye thaseyih adhlch the heyhetidadkyl |
al kyl am do, alggno%lanlno oxo, acyl, atyl carbonyl am no, am no, nitro,
cyano, thiol e Gr éﬂkylthlo and/ or any of the substituents for alkyl.
1001211 Where al kyl groups as defined aboue have singl e bonds for
attachnent to 10ot her groups at two dlﬁﬁeP G carbon at ons, they are terned

"al kyl ene" groups and may optlonallyQ\E:l:J tituted as defined above for
"al kyl "

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

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

| H
NH, «HC!
HN” N G
oxalyl chioride, solvent, HN \ﬂ/
Q l = N base Q N O
- N
7 |
O =
HO G VI-d
VIE-b
Yil-¢
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1001221 Where al kenyl groups as defined above and al kynyl groups as defined
above, respectively, have single bonds for attachnent at two different
carbon atgwBogekays are termed "al kenyl ene groups” and "@fydihsaiigosdr oups”,
respectively, and nay 15optionally be substituted as defined above for

"al kenyl " and "al kynyl". [001231" Hal 0" or "halogen" as used herein refers
to fluor, chloro, brono, and iodo; and "hanaIkyI is intended to include

both branched strai ht C aturated hat . draocar bon groups,
for exanple CﬂﬁﬂaﬂayPHﬂ Cﬁ@“@ﬁ@ I ?@ﬂaﬁﬁﬁﬁ%ﬁ E“EgP@Uﬂgﬁ?%W%OP@ﬁbstltuted
wi th I or morgyhakioaemidid ey et tihula ARWRBHEN YeiT oltohRusvandny = 1 to
(2v+1)). 1001241Un|ess othérw se indicated, the term"aryl"™ as enpl oyed
herei n al one @Kﬁﬁ§hbad¢h@muah@ﬂhemﬂgmommpmeWexs to nmonocyclic and bicyclic
carbons in the r rtio such as

ti t ai ni 6t
Shenyl  or rapRTHI " Fele GRPRGMSt B ROr I A dhost RAURENIR FTGHHNRAY. opt i onal |y

include 1 to eadgdibd m& hﬁlla@ﬁl?lpi I%ﬁl?yq' hf«cﬁoéﬁlo@é@ B RARYE IR Wt L1d &
het erocyclic ring (such as ary cycl oal kyl, heteroaryl, or

cycloheteroalWmeMﬁHQsambﬂabdephblswkdndﬁandﬂmmyTb@nbmmhﬁhmmwyMSUbstltuted
t hr ough avallqble carbo ent for exanpl e,

hydr ogen, haIé“ﬂWQFW§P?9NWd5Wﬂ?]““Héﬂgﬂﬁ%wﬁﬂwgfadﬁefﬂh%#bQWﬁgi? al kenyl ,

trifluoromethy| 1t|y1 6t1|§drt11|1cbhﬂfxﬂﬂ@ttm&b¥ prébiMV N- cﬁmsthaﬂhﬁﬁl%faal kyl ,
cycl ohet er oal ky heteroaryl, arylal kyl, aryloxy, aryloxyalkyl,

aryl al koxyl? aﬁwwhﬁh@hmaﬁyﬁaibuﬁhhm%ﬁoaryIaIkyI het eroaryl al kenyl ,

et SR i TR Y o A o P B BTBRS (o o

are al kyl, ar ydaeti@rof ﬂmm @tﬁz&ﬁ@*y;ﬁﬁrﬂ@ﬁvdﬁfcmtn zﬁ@@fﬁ’@ﬂﬂﬂﬁiﬁVﬁ@ﬂMhQﬂ%@td'oﬂ t he
hi o, heteroarylthio, arylthioalkyl,

deflnltlons) t hi ol
aIkoxyarylthl@Nmahﬁgl@amﬁﬁﬁv @K@hﬂ@k@@h?bm%%hmyhamvmﬁtawbbmm

iRt s R e S T TP

aryl sul fingl a|ak(y1$()tdsﬁ[tm|C§lubzfd‘fmlvﬂ0ﬁ'rﬁtﬁ@dbl@rpoﬁl@&ldwﬁU&llf’)@ﬂ@r ni nocar bonyl , and/ or
any of the alk substituents set out herein. [001251Unl ess otherMAse
i ndi cat ed, ‘H@Hn1ﬂ1%M@ﬁ<@ﬂWéw?ﬂttwaﬂW@ﬁv*HCP@ﬁymwkyhﬂbr ‘ar al koxy" as

enpl oyed herel [ Fygroup includes any of the above
al kyl , aral kyIh dl% ;b méﬁ%uPO%ElF %Oggm lélﬂgvnﬂ xygen atom
HN

. NH; ¢ HC}

A~y
=
VIi-b
200 arc prepared by first reacting a halopyridine of formula Vil-a with a hydrazine at an
elevated temperature followed by HC1 salt formation with hydrochloric acid to form

the hydrazinylpyridinyl hydrochloride of formula VII-b:

»NH] i HCl
Halo HN
Q i Ny 1) NH,NH, ¢H,0 - Q | Ny
= alcohol, A 2
2y HCI Salt [prmation
Vil-a Vil-b
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20[ 001261Unl ess ot herw se indicated, the term"am no" as enpl oyed herein
al one or as part of another group refers to am no that may be substituted
wi th one wo 2bswd4stBsti tucnts, which may be the sane or ®CHE2EBI0769%4ch as
al kyl, aryl, aryl al kyI het eroaryl, heteroaryl al kyl, cycl oheteroal kyl,

cycl ohet er oal kyl al ky cycl oal kyl , cycl oal kyl al k;

hydr oxyal kyl , é’ ya“l@;‘}‘F empd it 3 H&%"“’bc‘l“ﬂéglé’“?ééﬂ]ﬂfé’tttutl@b%‘?%éd“rlr“a@f be
further substi 0 i @f, itdpeophlol groups or
substituents f%ﬁ%ggv\gsé%le Cﬁﬁwggovz&dﬁﬁhﬂ gr {3{)8{] Ig Iélrh o} suobstr ltients
may be taken tpg@tnben Awliddand, benetlickyoigea aad ortdres MBaﬁhorteldey are attached to
form 1-pi peridin 1-azepinyl, 4-norpholinyl, hol |,

1- pi per azi nyl , I%Y@ﬂ ky n.ope WW@W ria Proggssgt 9‘P§°k‘y‘l“ "‘TI%FB%@WM) ¢ of

4-di aryl al | , zi ny f Y lon. I Vh.o4OF 1-azepinyl,
optionally %suﬁ'élﬁ? e‘idl\\lrﬁ q%d 'tEYi ll? i %h ¥)Oa%m5(:jlt?ﬁcrrt%%iﬂa)?o)4 C

tri fluoronet hyl, or hydroxy. [001271 Unl ess ot hervm' se i ndi cat ed, the term

“lower alkylthio," "al kylthio," yIthr o," or "aral ky Ithr 0" as errpl oyed
herei n al one o6k paFic infenteromeehe abediad rnrr&rﬂueréélharﬁtgrmbrrm%f%mﬂé al kyl

oAb BT OHR LR S P OREBhplessyct e vt o

i ndi cat ed, t he m no am no, " or

“aryl al kyl am ngmuagtisngl @M@ﬁhﬂh@ Epkdis @ tBn@v@rioasotgBlicieinf It anmﬁche@odg roup
i ncludes any of the above al kyl, aryl, or ary]alkyl g%ou ps l.inked to a

ni trogen além thpooy2s] %Clﬂ@é@%eroéthﬁpl%%’émt‘@ﬁw ”h‘étbe gy 8 cyjunction
heterocyclic Sﬁgen@%cgg@})&f?&gﬁ%g&g lb%.d&dlpngm{érﬁbod%tﬁﬂ%‘?ﬁui}&séﬁ?an a stable

3- to 14-nenmbel clic heterocyclic ring

whi ch is satur at@flion. parrtmaahdle/ auﬁaahmarfedgmbocumaamme eshifimxlovtitang) , and
whi ch consi sts of carbon atons and 1, 2, or 4 hetcraq i ndependent |y
sel ected from mKeligthsupcmensirer pmyeldhe WbOFLH“"@ t‘éﬁ*f@‘"é’edﬁﬁu‘?‘ﬁ | udi ng any

bi cyclic group%@%}t\m n%h any of the above-defined heterocyclic rings is
fused to a ben e (ing The nitrogen and sul fur heteroatoms nmay optionally
be 20oxi di z¢d. The heterocyclic ring may be attached to its pendant group
at any hoteroatom or carbon atom which results in a stable structure. The
heterocyclic rings described herein HIJNEEINbst it uted on carbon or on a

ni trogen atom Ighytite SRSUREOIR, SOTRAURN SRR SynkERERL{! cally noted,

nitrogen in th trona ernrze IS preferred

that when the C@rﬁrﬁdunﬂ&kﬁfﬁl&fpléli:nt&l@lﬁmrﬁoatamﬁ% aﬂ&bymarﬁél&calﬁgtrﬁﬁmycdlalemexceeds 1,
then these heteroatons are not adjacent to one another sed. herein, the

term"ar orrat i cmhzeber@ietyélﬁ aptigally el opracerpiefamgaftyy well @Ui"ﬁt“e‘m&ié'él b¢% mean a
st abl es- ?% 0 ('P it Ther Sl "glv\ﬁ%cf%g]#m‘% s%h R'b?%&gh&m?%ﬁdcc‘hﬁc findgEpered bicyclic

het er ocycl tirchrin on atons and'from1 to 4
het er oat ons ln%ﬂ@ﬂd&mﬂoﬁn@ﬂyeatve@taxftrm@matchelsgmmpgmmmcsrmg: ofblefs, 0 and S

and is 30aromatic in natu
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 gcometric 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,
diastercomeric, racemic forms and all geometric isometric 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 stercochemistries are considered to bea
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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[ 00130] Exanpl es of heterocycles include, but are not limted to,

1H i ndazol e, 2- pytTolidonyl, 2H 6H 1,5, 2-dithiazinyl, 2H pyrrolyl,

H i ndol y WO a008i0p853s donyl , 4aH WO 20091045753PCT1US200810¥$98st0 wewabazol e,
4H—quino|iziny|,acridinyl azocinyl benzi m dazol yl , benzofttranyl,
benzothiofurangl, benzo nyI benzoxazolyl benzthlazolyl

benztriazol yl %@ﬁf%%&%lﬂyll © B dthy PWBxRPoftyl-, Ansereetise ey G| |

benzi m cl azal ba car bazol y1, 13- car bol i nyl, chronanyl
chromenyl , SCSQ%% i ggagb%f??yqu|nollnyl 2H, 6H 1, 5, 2- d|th|a2|nyl

cli hydrofurof 30‘3—13]b] ﬂetireedx;edﬂ’tbﬁtlomapnunﬂwfal&yfbnmlfldﬂr aziayy thered dlazadidt di nyl

i m dazol i nyl, .im dazol i nd a , inciolenyl, indolinyl, indolizinyl,

i ndol yl, | sobé%%v s i’»i ic fql@oft% Eihtﬁmqmuq fERaRSWINP IS ieHdS PRI T |

i soi ndol yl 5 i g &@ﬁhbgMun(ben2|nldazolyl) i sot hi azolyl, isoxazolyl,
nDrphollnyI napht hyri |ny oct ahydr oi soqui nol i nyl , oxacliazolyl, 1, 2, 3-
100xad|azolyllmm1ﬂ 4Tbmauhramohmﬁr’&Lﬁuanﬂmadbazamyhm/Mmaaﬁm@xadiazolyl,
oxazol i di nyl, ,oxazoly oxazolldlnylperlnldln% henanthrldlnyl

phenanthrolln¢VmOﬁWéH%ﬂ%Q%¥$W“ a%Wéﬁéﬁgﬁyﬂmm %H%FH?%%P%QPmﬂBhenoxathl|nyI

henoxazi nyl , ly el
Bl Der |ng Inyly éllln{)hfd%gr ?ﬁ‘gﬁy%"‘d"g{t'@?.ﬂﬁ%‘b&%’ ftated 9!091 <% qqnmﬂom qolfo?llh I%N{Jy 1\

pyrazol i di nyl notpyma:;zlml mnthat tysoladiodtiph ;uqﬂ;srm dazb mydmpoplyu‘ |\dlm>@azol e
15pyri doi daz yrldo hi azol e, ridinyl, yrldyl pyri m di nyl,
pyrrol i di @VP@HF‘ &Byr bﬂ?PzPé&Pﬁﬂ%ngﬁ?Pm FW&Wﬂnyl

4H-qui nol i Z' nl{(bﬂllﬂu' Wﬁbﬁﬂ%‘ iabl I J‘%? bR Ywac thal ﬁéﬁﬂurlx any ¢ constmlent

t et rahydrof uranyl, tetrahydrol soquinol i ny I tetra roqu
6H 1, 2, 5-t hi adi ’é}Zimsiylfm aTpBp@ad his ddiirazel cquchbc@néndctm mdhpamhthtyjt its

1,2,5-thiadia olvl, 1,3,4-thiadiazol hlanthren |, thiazolyl, thlenyl
t hi enot hi azol 52?’1':{ rxrﬂ@t"mvecﬁb%h%{??)‘i”w“c"t %ﬂ"é‘ AR | )?I&IO“PFH BPWBEIRAC tri azinyl,

1,2, 3-triazol yhpstitied nv‘}mt(RJ),QZ[QElrM ks:0- 31"“%{15le UO@E %y l)[?]tlo%alﬁﬁbﬂc 416&1%&1' yI

tetrazolyl and xant heny I n anot her aspéct ent1on,
het er ocycllés |\Wbluadethf0btﬁn camps MRy ki aatlt @dutace pya:lecnhdnydepmtdhmtbrpthemyl

furanyl, indazo i azol benzi m dazo othlaphenyl
benzofuranyl ﬁﬁé&é%&%& 1RhBéWE%QB%ﬁ?S?VW“HHGPﬁ%QWhyv1 F%%ﬁU|noI|nyI

i m dazol ylI , lrﬂ@lﬁwibia 0215;1 l$mcﬁ@mmﬁ@m@mndh ble cRhRBRAdonyl,  4-pi peri donyl ,
pi peronyl, pyrrazolyl, 1,2,4- triazolyl, 1,2,3-triazolyl, tetrazolyl

t hi azol yl, ox#ﬂ%l@l V@wn&bmwybdﬂ&Wdu@VTH%wwmtwwh%b@b@mcmmmbmdﬁdoare fused

ring and Splr ound con aln t he above het erocycl es.
(00131] Exanpl e%)m& %‘é‘%ceﬁ%%?‘&?f §uby {’ g’ﬂ?‘di%? ﬁ?@g@ jodny Spmenthe go Whepni azi nyl |
30i ndol yl ,204ahktﬂﬁﬁtb@ﬁ‘il‘.| 1Rted Alitheii RiRlatigd ﬂﬂé’htom%»lhtgh sk Qivashazisny!

acridi nyl, azocm%@ﬁ benzi m dazol yl benzof furanyl benzothlofuranyl

benzot hi ophen}nde hw:azvérhy compramhg vﬁa gzm fgtmuld ven sych awptigabyt may be
benet et ool v ReTBL A 4. BSTELROL DRy RRELT SRS o™
3: L ; gcr) 1) } E;r/ 1) : ngga!amt @@ﬂm@rml dnllwnlt suck &dm@ihtibnPredriCh tBbIRZddMounds.
(00117}  As used herein, “alkyl” is intended to include both branched and straight-
25 chain saturated aliphatic kydrocarbon groups containing 1 to 20 carbons, preferably 1
to 10 carbons, more preferably [ to 8 carbons, in the normal chain. such as methyl,
cthyl, propyl. isopropyl, butyl, t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-
dimethylpentyl, octyl, 2,2,4-trimethyl-pentyl, nonyi, decyl, undecyl, dodeeyl, the
various branched chain isomers thereof, and the like as well as such groups may
30 optionally include I to 4 substituents such as halo, for example F, Br, Cl, or [, or CFs,
alkyl, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl, arylalkyl, arylalkyloxy, alkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino, hydroxy, hydroxyalkyl, acyl,
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b] tetrahycl rofuran, furanyl, furazanyl, imdazolidinyl, imdazolinyl,

i mdazolyl, indazolyl, indolcnyl, indolinyl, indolizinyl, indolyl,
[ sobenzof\;‘;bazw)l 4.,A}.?&?;ochromanyl 5i soi ncl azol yl, i soi ndol |p|@jyfl,[;szh(§;m7m]g)l yl,
i soqui nol I nyl (/({oenm m dazol yl ) i sot hi azol yl, isoxazolyl, norpholinyl,

napht hyri di nyl, octahydroi soqui nolinyl, oxadiazolyl, 1,2,3- oxadiazolyl,
1, 2, 4- oxadi azohgdroarfll, Rtremrxac, azioloyly lalkdl, :Bctéwmxaddoayz,(alW(bwdltgydacﬂbﬁli hai, nyl |
oxazol yl, oxazoliclinyl perimdinyl, . phepanthridin nant hr ol i nyl ,
phenar sazi nyl , 2ipklsEp, ﬁw!OXYﬂWéHBﬁ/HP%‘% H{j]‘l‘“oylﬁﬁéﬁo‘}%élf:ﬂf’gwg’imm‘bH‘é‘ﬁoxaz| nyl ,

pht hal azi nyl, i I , i dinyl, piperidonyl,
4- pi peri cl onyI wdpfélﬁgld@(n&likymlmdﬁﬁniyﬂ ngllfladrg@?tﬁlbpyr azi nyI pyrazol i di nyl ,

pyrazolinyl, pwl)limpl y[ljnlcq@ybmﬂmmhmbﬁxzi nmltumpykkqul aaamngdl mqhylv}i idolbrazol e,
pyr|d0|mdazole pyri dot hi azol e, pyridiny Fﬁ Fl%ri i di Hyl,
pyrrolidinyd, e pRlier SieyR FEIYP, *freia‘ﬂtﬁa%!lq ﬁ%hdﬂuaih 141

411-quinol i zi né’allfonglﬁ'u{ﬂ%aiﬂkgn(ﬂz caﬂi&aﬂldfr& tnfle BYds ralﬂ? lﬁﬁ‘k gi?lydm in th normal

t et rahydr of ur an rol soqul rol 1 nyl, qu|no i nyl,
611-1,2,5-thi admalzwmsth inclid@ o3 tb bix alditde obugdh in tElL, lﬂJ,tFﬁdtchma,d»mdz(ﬁlvyiy 1, 2-

1, 2, 5- th| adi azol yl , 3, 4-t hi adi azol yl , tﬂl ant h gl azoly t hi enyl
t hi enot hi azol yP’OP‘?c“Mi é‘r‘?éj%%é{z%l)\}‘fm.‘/l frieatsay! P‘d‘é‘i% y1h‘*“f1ﬁl| ﬁH‘éHX}l triazinyl,

1,2,3-triazol Yﬂl ?‘uﬂr{}t AYMQ gljevéytl 13 Goted I RLBEA #}Vh%leé‘m?l’ §uﬁ([e'célﬁpl4y|

t et razol yl, her a pect of 'the invention, exanples of
het er oar yl $0 ar @ciwfwlpll ¥R, lZlmrazlwamdm;zlmny lthe Elke,mncbfmhrchmaly be Bﬁxbmmlbot hi of ur anyl ,

benzoxazol yl, benzthiazolyl, benztriazolyl, ben ben2|soxazolyl
benzi sot hi azol SHbstitpieth i g‘h‘i&!"b‘ﬁ&‘ﬁlm“ E‘}"ﬁ‘ﬁ%lhiﬂf%%“ f dlt‘l“ﬂfﬁ ‘iﬂ?ﬁwyfﬂ?ﬁ)’& Y azol yi ,

inclazolyl, in b q ly!, oxazol yI
pyrazi nyl , pyr%&o I alk&%ﬁﬁgbz %E%ll? "%f‘m %éﬁkyiggfdégl %%;Z)d)?‘rl dyI pyri di nyI

Fy[i m d: n?/l 25%5@%%1? (yjuillhaamgllamnyo'l[ c;lkyqumd?nlaWMIbongiknnamlr?y{o cytdhfl) éllnyil,l and
etrazoly e ter et er acyc " or "heterocyclyl" as
used herein al %Jhiél OTSR¥ P%‘F RIEHGFIPPQF“’C@?%‘GBM%TC&S to heterocycl yl groups
as defined; ermﬂﬂh‘%?k@ﬁh&mﬁﬁwm 1ﬂd1r9clt QO AR ?Wl’@@sﬁﬂéﬂ ficBeimby Aelfyl chain.

1001331The ero et eroaryl a ' as used herein
al one or as pamntt o@ﬁnoﬂmoglhem1@m01wptrmgh‘1texrbxanﬁlcéclhmtladlodiﬂ: 92 ig2Bup as defi ned

or al kenyl ene. SEBRAFEab BBYE cowt sH T FRe Tt S yhEore 8 Bl fler i
refers to a Cﬁl'glglr %HFB&%@&%?}%UI B bb&! MthdHobhfl chS, sHHEM 20REHIN, 3.refers to an

- N2 group. term "hydroxy” as used heréih, refers to an
OH group. 1001BdinyTRebupinybdectipndr Fpmeuyl, aauywa&mpmmbmptm énpl oyed

herein to refe to those c ound mat e sition and/ or dosage
forms whi cBYar BEPUXRYY F‘i%ﬁl’tYWirgg%ﬁ‘é!FBT“OEH\XL(%%WEQ{W%%@W& ?dd (i ( abl e for
use in contact tﬁé"hl@ehﬁuit\ﬂdﬁc?ﬂﬁc% 1Rfop RN RELRE i8NG ﬂimbﬁﬁhéﬁlt&w t hout
excessive toxicity, irritation,” al I ergic response, or other problem or

conpl i cation, gy hsluget haalwlkyh alkyt, eksonalibieyl laduyefli apk gkelkyht i 0. 1001381As
oA A i HIER N A e e T
acid or base sg Fc§tb51k]ﬁ?[n§9$ mt@(@ﬂiﬂb Qﬁlopflnc%?%fk%ﬁgLhtntl/%ﬁédy)()f areept able salts
i ncl ude, but aré not "10limted m neral or organic acid salts of basic
resi dues s@fh abstantnmest oudhdahi or

[00120]  Unless otherwise indicated, the term “cycloalkyl”™ as employed herein

alone or as part of another group includes saturated or partially unsaturated

(containing 1 or 2 double bonds) eyelic hydrocarbon groups containing 1 to 10 rings,

preferably 1 to 3 rings, including monocyclic alkyl, bicyclic alkyl (or bicycloalkyl)

30 and tricyclic alkyl, containing a total of 3 to 20 carbons forming the ring, preferably 3
to 15 carbons, morc preferably 3 to [0 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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organic salts of acidic residues such as carboxylic acids; and the |ike.
The pham aceutically acceptable salts include the conventional non-toxic
sal ts or whepauares nary ammoni um salts of the parent CQﬁﬂHUQﬂU#@%ﬁﬁd for
exanple, fromnon- toxic inorganic or organic acids. For exanple, suc
conventional non-toxic salts 15i nclude those derived frominorganic aC|ds
such as hydr ochtlanitd, cyblppmothregeiviexylseictobieritd, cyslobétgintyelodplygsphoric, nitric
and the liKke; d t he, salts pr pared from organi c acids such as acetic,
pr opi oni c, suc?&? ‘foéccybl"%?ﬂ"i“g‘ 'stearic, lactic, malic, tartaric, citric,
nalele hydroxynalelc phenyl acetic, glutamc, benzoic,
| ic, 2.acetoxybenzoic, funaric t ol uenesul f oni c,
l'i ke. [001391

hane |sulfon , oxal sethlonlc bi sul fate and the
‘aﬁarna cal
can be synthes ¥ rom T heNpar en

eptan ts of t he present invention
h cp ins a basic or
acidic noiety by conventional chem cal nethods CGeneral I'y, such salts can
e acid or base fornms of these conpounds with

be prepared by regactin the fre
a st oi chi onet rf pappropri ate base or acid in water or in an
organi ¢ sol ve S
| i ke ether, ett ce . ethar

ascorbic, panoi_gy
salicylic, sul
met hanesul f oni

of the two; generally, nonaqueous nedi a

ol, isopropanol, or acetonitrile are
preferred. Lists of SU|tabIe salts are found in Renington's Pharnaceuti cal
Sci ences n Eas 1418 (1985),

t he dlscl05uré“%%ﬁﬂﬁaﬁﬁo%ﬁ”HéLbﬁ§wﬁﬂ§g&ggpé@éﬂ%ﬂfoQé?@fg%@%&w§61001401 Any

cormound t hat ll@l@ﬁbnbﬁk)ﬂocfﬂmﬂl@dxokﬁ an\é%/Ié\%/ m@@&#d@ﬂ&ﬁﬁb&%ﬁm& agent
(i.e., the co ound of formula is a prodru hin the scope and spirit of

t he |nventlondkmuw@wmn&Qﬂﬁﬁ@dW&WﬁﬂmpﬂQMmagﬁmH@&ﬂ@mngy@dﬁhewémn i ncl udes

esters and carpona b e or nore hydroxyls of conpounds
of formul a mﬁtﬁyﬂ iﬁTmOEW%Sg? Y%?“%fﬁﬂ%gﬂggtltuted acyl ati ng agents

enpl oyi ng pr ogEARI|es WKRRMIA SolRQS aefkil bR hivd shhbR b@ﬁdx félodtt%%ﬁ%e
acetates, pivalates, nethyl carbonates, benzoat es, an t he

1001421 VarlPous!ebgraens gf twgrdmféqlmug@b@r@msethby nowmed lwlvecbgmummﬂ are
descri bed in: i of. Medi.ci.nal ..Chem say, Camlle G
VWernmuth et al mdy&len%y lﬂ“ “ub elﬁ(l}dc‘“g“ﬁ" gdbuﬂ?&g nl%l b) Design of Prodrugs,

edited by H lﬁlmmaaﬁ\dlu(cﬁhl@ﬁ%h*ﬁfups & Whad db@-\Q 8 d]ﬁyﬁgﬁ?éltopﬁk% d@ffmc@f ug Desi gn

and Devel opnent, P. Krogsg aard- Lar son and H. Bund gaard, eds pp.
113-191 ( Har wodCABHERITEY, lﬁummgdﬁbavnsle f01giga_cjlmclanum)dﬂﬁmmwm@mm Drug and

T g 1% 200l o . SRR TR RO e B 2207
conpounds 16f bi@nhldr ulisstitutalee defaidD SIRGY &Rt alkényt TRl Falkynyl”,
[00123] “Halo” or “halogen™ as used herein refers to fluoro, chloro, bromo, and
iodo; and “haloalky!” is intended to include both branched and straight-chain
saturated aliphatic hydrocarbon groups, for example CFs, having the specified
number of carbon atoms, substituted with 1 or more halogen (for example -C,F.
20 wherev=1to 3and w=1to (2v+i)).
[00124]  Unless otherwise indicated, the term “aryl” as employed herein alone or as
part of another group refers to monocyclic and bicyclic aromatic groups containing 6
to 10 carbons in the ring portion (such as phenyl or naphthyl, including 1-naphthyl
and 2-naphthyl} and may optionally include i to 3 additional rings fused to a
25 carbocyclic ring or & heterocyclic ring (such as aryl, cycloalkyl, heteroaryl, or
cycloheteroalkyl rings

for example
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preparation, preferably isolated and purified to obtain a conposition
contai ning an anount by wei ght equal to or greater than 99% fornul a |
conpound WOS0EMETHSI al |y 20pure” conpound 1), which is tRSdUSIEWPTER8
formul ated as descri bed herein. Such "substantially pure"” compounds of the
fornmula Tare al so contenpl.ated heijifﬁzs part of the present invention.

roi

[ 001441AI| ster, soner g/ ol the ¢6 nds o I nst ang~J ntion are
contenpl at ed, en#Mgr in ture h pu r bstﬁﬁzggzzs'pure form
The 25conpounds |of “she. pris invew=on cal hafe asy N4 centers at any
of the carbon atos includfhg any one of the R substituents and/or exhibit
pol ynor phi sm Consequently, conpounds of forrmula [can exist in

enantioneric, of dLastereonery c _forns, iQ m xtures_thereof. The
processes for epardLion &@? tilli.ze rac S, enéntlgg- s,, or
di astereoners a ting ma Nafs. "W LSt er cone or 30enantioneric

products are prepared, they can be separated by conventional nethods for
exanpl e, chromatographic or fractional crystallization. In addition, the

conpounds of fo | may j int jc for wtautoneric forns
of the formula regal so 8gonl enpt at ed_heirei N as, paft af e present
i nvention. 1001451™5t abl e conpofind” ‘and¥” st’abl e stefu® ur€" are neant to

i ndicate a conmpound that is sufficiently robust to survive isolation,

handl ing and SLrRE%k i RHSBlitbdaaNLE 10hBHEb A roagti on m xture,
and formul ation into an effticacious therapeutic agent. The present
invention i§ intbetitamd, fooceampbdiydsogbl lalc bripdiunddyl, heloalyw] alkorker apeut i cal |y
effective amoupt” is intended to include an anmount of a cqpmpound of the

pr esent inventﬂﬁﬁméﬁﬁ' ¢ q’%ﬂ“gﬁﬁﬁﬁw=BgﬁWH@C@Bﬁb?%3@?6%“8$H@8%Bgunds
claimed or an appuptQkyReRFReAdy Ry L BS1 REEGSRNT, alyRUSNaly®skyl N

10conbi nation with o?hé?’ggtivé in%rééieﬁts effécfwve@fo}inﬁibit t he
activity of thevergim ahllalkdet aybyengtazst fetcodayidietyigteogeddkayvt ype | or
effective to tyeat or prevent netabolic or ather disorders. [00147]As used
her ei n, ~t 1 eat MigourgheBREE T DG vofhatty S etroroguk EaREE! S ot e
in a manmmahg p@ﬁér?iﬁ‘tﬂeaa'iﬂilyo inluds B Rbs AMch| MHMARS alkyB)arfl] SWENLI ARG t he

di sease- 1lbstate fromoccurring in a mamal, in particular, when such
mammal i s preditbposddonpuntrenditseslse tstdafigtiongt. thelsalkdthioyaltibeen di agnosed

as having it; (b) inhibiting the di sease-state.  i.e. ,arresting it

devel oprent ; a&ﬁ%B??@E?aﬂ@ﬂ%&@?%ﬁgWﬂﬁwﬁﬁgéﬁ @¥§¥g¥%?yF@é93icausing
regression of {hq,dinS@ARRy S hilafinRAEINT FESk R HOAA A8dindeamtpeunds of the
present invention may be prepared as shown in the follow ng reaction
schenes and dedkylepbingloxy hedeofony gy, widylcahgnylasniay antcafiongp@inar e procedur es

gy b BB i PSP B RO PO
Exampl es. 25 gny 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, aratkyl, or aryl groups linked to an oxygen atom.

20 [00126] Unless otherwise indicated, the term “amino™ as employed herein alone or
ag 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, cyclohetercalkylalkyl, 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 ot substituents for RY as set out above. In addition, the amino substituents
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SCHEME! NHZNH2 NHN H2 11 R3, |1-C GCO2H or 1-d NHNH G R3b R3 --- R3a 14

R3b R3 \ R3a
WO 2009/045753 PCT/US2008/076984

may be taken together with the nitrogen atom to which they are attached to form
I-pyrrolidinyl, [-piperidinyl, 1-azepinyl, 4-morpholinyi, 4-thiamorpholinyl,
1-piperazinyl, 4-alkyl-1-piperazinyl, 4-arylalicyl-1-piperazinyl,
4-diarylalkyl- 1-piperazinyl, I-pyrrolidinyl, 1-piperidinyl, or I-azepinyl, optionally
5 substituted with alkyl, alkoxy, alkylithio, halo, triflucromethyl, or hydroxy.
[00127f  Unless otherwise indicated, the term “lower alkylthio,” “alkylthio,”
“arylthio,” or *aralkylthio as employed herein alone or as part of another group
includes any of the above alkyl, aralkyl, or aryl groups linked to a sulfur atom.

IR

[00128]  Unless otherwise indicated, the term “lower alkylamino,” “alkylamino,”

10 “arylamino,” or “arylalkylamino™ as employed herein alone or as part of another
group includes any of the above alkyl, aryl, or arylalkyl groups linked to a nitrogen
atom.

[00129]  As used herein, the term “heterocyelyl”, “heterocyclic system” or
“heterocyclic ring” is intended to mean a stable 3- to 14-membered monocyclic,

5 bicyclic or tricyelic heterocyclic ring which is saturated, partially unsaturated or
unsaturated (aromatic), and which consists of carbon atoms and 1, 2, 3, or 4
heteroatoms independently selected from the group consisting of N, NH, O and S and
including any bicyclic group in which any of the above-defined heterocyclic rings is
fused to a benzene ring. The nitrogen and sulfur heteroatoms may optionally be

20 oxidized. The heterocyclic ring may be attached to its pendant group at any
heteroatom or carbon atom, which results in a stable structure. The heterocyclic rings
described herein may be substituted on carbon or on a nitrogen atom if the resulting
compound is stable. f specifically noted, a nitrogen in the heterocycle may
optionally be quaternized. It is preferred that when the total number of S and O atoms

25 inthe heterocycle exceeds |, then these heteroatoms arc not adjacent to one another.
As used herein, the term “aromatic heterocyclic system™ or *heteroaryl” is intended to
mean a stable 5- to 7- membered monocyclic or bicyclic or 7- to 10-membered
bicyclic heterocyclic aromatic ring which consists of carbon atoms and from 1 to 4
heteroatoms independently sclected 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, I H-indazole, 2-

pyrrolidonyl, 2H,6H-1,5,2-dithiazinyl, 2H-pyrrolyl, [H-indolyl, 4-piperidonyl, 4aH-
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O3 | base l-e I-b z¥, C or Br Zi1-=Cl, Br or | Gignard
reagents RvgBr/ RN1gCl and RINIgBrI R MgCl, or RLi/R Li or Gignard reagents

RMyBr / RMB&h 2{)(,4,(n§%3reduct i on [ 001491 Schene [ descri begtaydraishochsk or
preparing conpounds of fornmula [-a (a subset of conpounds of fornmula I). A

fluoro-, chloro- or bronopyridine internmediate 5/ -b can be obtained
commerci al |y, giigpelset-yindieinkb dE- khbvimdiaaing hecridinygratcunye or by

benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,

benzimidazalonyl, carbazolyl, 4aH-carbazolyl, B-carbolinyl, chromanyl, chromenyl,

5 cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-
bltetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl,
indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, isobenzofuranyl, isochromanyi,
isoindazolyl, isoindolinyl, isoindolyl, isoquinelinyl (benzimidazolyl), isothiazolyl,
isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-

10 oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, £,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyiperimidiny!, phenanthridiny], phenanthrolinyl, phenarsazinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperaziny},
pipetidinyl, pteridinyl, piperidonyl, 4-piperidonyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidiny|, pyrazolinyl, pyrazolyl, pyridazinyl, pyridvoxazole,

15 pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, [,34-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thicnothiazolyl,

20 thicnooxazolyl, thicnoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, tetrazolyl, and xanthenyl. In another aspect of the
invention, the heterocycles include, but are not limited to, pyridinyl, thiophenyl,
furanyl, indazolyl, benzothiazolyl, benzimidazolyl, benzothiaphenyl, benzofuranyl,
benzoxazolyl, benzisoxazolyl, quinolinyl, isoquinolinyl, imidazolyl, indolyl,

25 isoidolyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pyrrazolyl, 1,2,4-
triazolyl, 1,2.3-triazolyl, tetrazolyl, thiazolyl, oxazolyl, pyrazinyl, and pyrimidinyl.
Also included arc fused ring and spiro compounds containing, for example, the above
heterocycles.

{00131] Examples of heteroaryls are 1H-indazole, 2H,6H-1,5,2-dithiazinyl,

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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ot her nmethods known to one skilled in the art. Reaction of a conpound of
formula I-b with hydrazine was carried out at an el evated tenperature to

provi de apohfpbpusmsli ate I-c. Acylation of an internedi agerlisfohihsn
acidll-d using an appropriate set of am de coupling reagents such

NWM i sobut yl chl of ormat e, 10EDAC/ HOBT or ot her reagents described in

Bodanszky, M belAigidREasii, 68b0blyPeny casaouNnhasiofiny 2Nyl &h’?&ﬁén@g- Verl ag,
1993) provides a hydrazide intérnediate Alternati'vely, a hydrazide 1-c can

be prepared framifg keacl:h@mdhyl122580G AkiALHGL A @Lheg e in the
presence of an appl)?ﬁpri a é é}se ysuch)as Di EA orgTEA.& Fou?ﬁatl on of

1, 2, 4-tri azol opypwahdiliofiren, uangh fisezaed hivedned idinyd imilhm ling aictidaoolylpf |- wi L h
Et 3P/ CC14 15in the presence of. a .base. such as.TE nig's base, or wt
phara 2 1 n ¢ hd BrEhEEENE g BRIGR R R EATRR AR el Ty

1,2, 4-tri azol apyideghlylSiskaloman, idisRNEsRAGRALBYEDehARARI), 'ithlﬁa'Q@léPr esence of
acetic acid at an el evated tenperature, either by a conventional heating or
a mcrowave rdustatyl nyreledindt napkthyidifyd roskby doviscgfinglig], 4xadiazolyk d12apyr i di ne

| -g can be achjey r he. reaction of |- ith POC13 at . el evat ed

5t grrper ature g’lﬁ(& %ggf“%m "tﬁ?{éj’?lﬁ%@?‘ ]Léng'\%ddl”&o%[‘ué}ﬁnﬁk‘?xﬁﬁl’é@bﬁﬁ)xﬁ?@alﬁy k. Formation
of 1,2, 4- tri az@lobfykalilgy PRty CoTcRMMI@LE phellnG@Nn RS REMNEMED DY

pal I adi um cat al yzed carbonation reaction in"the presence of CO and

met hanol . The PB¥wgRYl| phsneibiazing, pherese iyl phprordighahthalesiagepipgairyl.or gano

B e L
G115 11 TR SARE G R B P TBIGI R o7
(11-b) pyiglovzggole, gimo@p@ﬁolmy razole, pytidinyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuchidinyl, carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
15 tetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyt, 1,2,4-thiadiazolyl,
[,2,5-thiadiazolyl, 1,3 ,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thicnothiazolyl,
thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazoly, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, tetrazolyl, and xanthenyl. In another aspect of the
invention, examples of heteroaryls are indolyl, benzimidazolyl, benzofuranyl,
20 benzothiofuranyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, cinnolinyl, furanyl, imidazolyl,
indazolyl, indolyl, isoquinotinyl isothiazolyl, isoxazolyl, oxazolyl, pyraziny!,
pyrazolyl, pyrazolotriazinyl, pyridazinyl, pyridyl, pyridinyl, pyrimidinyl, pyrrolyl,
quinazolinyl, quinolinyl, thiazolyl, thienyl, and tetrazolyl.
25 [00132] The term * heterocycly lalkyl” or “heterocyclyl” as used herein alone or as
part of another group refers to heterocyclyl groups as defined above linked through a
C atom or heteroatom to an alkyl chain.
[00133]  The term “heteroarylalkyl” or “heteroarylafkenyl” as used herein alone or
as part of another group refers to a heteroary! group as defined above linked through a
30 Catom or heteroatom to an alkyl 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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Q B(O) 21-g/ Pd(0), base 11-a (Il-c) 15[00150] Scheme Il describes a method
for preparing conpounds of forrmula Il-a (a subset of conpounds of formula

). ReaggpbSefEiasapd or ke can be obtained commercial | ycTase@anedsby
met hods known in the literature or by other nethods known to one skilled in

the art. Formation of a conpound Il-a can be obtained via coupling reaction
of zinc reagen8136} b "b‘mttbmr“émﬂlcxyé@b dsct! hercin tcfitl“atol?)ﬁ@lifb&loubhl oro- or

20i odo- subst i t )
pal | adi um cat all i}gﬂ] @p @é&btple)lﬁglcugtgig%g&c%ggﬁl’ ol 0818 oyu%he}'%%r%r} e%{)gfg?ﬁreeof
or with heati ,

oRPc1(l 1)/ Li g;“ﬁfgegbmﬁﬁﬂ@s, infheRa 8] ORBUGYRs B AGE sage (SGHEMRHLe, witkiHiNo

scope of sound medical judgment, suitable for use in contact with the tissues of
5 human beings and animals without excessive toxicity, irritation, allergic response, ot

other problem or complication, commensurate with a reasonable benefit/risk ratio.
[00138]  As used herein, “pharmaccutically acceptable salts” refer to dervatives of
the disclosed compounds wherein the parent compound is modified by making acid or
base salts thercof, Examples of pharmaceutically acceptable salts include, but are not

10 Eknﬁedto,nﬂncmlororgmﬁcacklsahsofbaﬁcreﬂduessuchasanﬂnes;MRaHor
organic salts of acidic residues such as carboxylic acids; and the like. The
phannaceuﬁcaﬂyaccep&ﬁﬂcsahsinchumtheconvcnﬁonalnon%oxk:sahsorthc
quaternary ammonium salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For cxample, such conventional non-toxic salts

{5  include those derived from inorganic acids such as hydrochloric, hydrobromic,
sulfuric, sulfamic, phosphoric, nitric and the like; and the salts preparcd from organic
acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,
ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methancsulfonic, ethane

20 disulfonic, oxalic, isethionic, bisulfate and the like.
[00139]  The pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound which contains a basic or acidic moicty by
conventional chemical methods. Generally, such salts can be prepared by reacting the
free acid or base forms of these compounds with a stoichiometric amount of the

25 appropriate base or acid in water or in an organic solvent, or in a mixture of the two;
generally, nonaqueous media like cther, ethyl acetate, ethanol, isopropanol, or
acctonitrile are preferred. Lists of suitable salts are found in Reminglon’s
Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, PA, p. 14138
(1985), the disclosure of which is hereby incorporated by reference.

30 |00140]  Any compound that can be converted in vivo to provide the bicactive
agent {1.¢., the compound of formula [} is a prodrug within the scope and spirit of the

imvention.
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Ri" 0 RB 1Ra,R3a 1-gll1l1-alll-b Roy<L, EN HOGam de coupling 0 R3 R3a 111-c
Rs\ arN>, GO/ 174 \ R3a 111-d 1001511 Schene H describes a nethod for

prepari ngvoampausds of formula Il11-b, 111-c, and al-d (AcpYBsRtnRbss _
compounds of fornula Eaa). Formation of conpound Hi-b 5can be obtained via
coupling reaction of Ili-a with a brono-, or iodo-substituted internediate

1-g (Z, is Br,[08l4ih tThe tgmépodines of cpaloyaldicwm iodbdh yeers amictadobase such as
ot assi um carbgnate and.zinc fluoride at el evated tenperatuyre. The _
Peact i ons canblg{e}r?engl’ly P e et OUMSJW@%V%@HW(BW ’lOfﬁ?‘gﬁ‘gﬂd}“g‘ ag‘?yifdone in a

m crovave reacdli@ky,(o} arylibsdredcy2asy aceﬁ@@hﬁlgaﬁzgéi%%ﬁl)e} kncliG iR I vely,
conpound [fhb can be prepared by 10other nethods known to one skilled in

the art. Acid skifcdinchnerbie solorais snedichypivejatisogtiaylewgpdited) busbaep, ralske such as
MOH.  For matsi orh(af anm de 11.1-d can be achieved by coupling of acid 111-c
with an ami’ne TER' NH usi ng an appropriate set of am de coupling reagents

such NVM i sobyogilaghl ofaeiometfns FERAGEORT well kKRLRER eGRYRDAS deigRtddiped | n
Bodanszky, M, The Practice of Peptide Synthesis, 2nd Ed. 15(Spring-Verl ag,
1993). Alternativeby, altediatee o Mediingdhhdyesips Epailled. Weamth bieal., Ch,
31 (Academic Press, 1996);
b) Design of Prodrugs, edited by H. Bundgaard (Elsevier, 1985);
10 C) A Textbook of Drug Design and Development, P. Krogsgaard-Larson
and H. Bundgaard, eds., Ch. 5, pp. 113-191 (Harwood Academic Publishers, 1991);
and
d) Hydrolysis in Drug and Prodrug Metabolism, Bernard Testa and
Joachim M. Mayer (Wiley-VCH, 2003).

IS5 Said references arc incorporated herein by reference.

[00143]  [n addition, compounds of the formula [ are, subsequent to their
preparation, preferably isolated and purified to obtain a composition containing an
amount by weight equal to or greater than 99% formula I compound (“substantially

20 pure” compound 1), which is then used or formulated as described herein. Such
“substantially pure” compounds of the formula T are also contemplated herein as part
of the present invention.
[00144]  All stercoisomers 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 [ can exist in enantiomeric, or diastercomeric
forms, or in mixtures thereof. The processes for preparation can utilize racemates,
enantiomers, or diastereomers as starting materials, When diastereometic 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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reaction of a conpound of fornula 111.-b and an am ne at el evated
tenperature, or by other nethods known to one skilled in the art. 1001521

Schene | Vpdesedbhfes a method for preparing conpounds of d@nishekd¥sh (a
subset of conpounds of fornula laa or lee). Formation of a conpound 1V-b

can be 5obtained via netal ati on (netal - hal ogen exchange) of Lg by using
al kyl netal reagenundudforaslaBulsy cokt ih soprepy formagntsiuomatel famisdéthef ol | owed
by addition of _al dehyde or ketone |IV-a to generate 1V-b. Alternatively,
compound |1 V-b E4RUBE5R ‘Bé?‘}é%infgil}‘f‘bbﬂ%’é? a%‘ﬁ’%@ﬁ? PKABWHVEY %8 ne skilled in the

%ti ]éggcrlE% éWNFPStBIMnﬁ)%M”WN%Ielsitruﬁg’re* afARa P cRE o« NANH G N | R3D

compound that is sufficicntly robust to survive isolation, handling and storage to a
5 useful degree of purity from a reaction mixture, and formulation into an etficacious

therapeutic agent. The present invention is intended to embody stable compounds,
[00146]  “Therapeutically effective amount” is intended to include an amount of a
compound of the present invention alone or an amount of the combination of
compounds claimed or an amount of a compound of the present invention in

10 combination with other active ingredients effective to inhibit the activity of the
enzyme 1 1-beta-hydroxysteroid dehydrogenase type [ or effective to treat or prevent
metabolic or other disorders.
[00147]  As used herein, “treating” or “treatment” cover the treatment of a disease-
state in 2 mammal, particularly in a human, and include: (a) preventing the discasc-

15  state from occurring in a mamrmal, in particular, when such mammal is predisposed to
the disease-state but has not yet been diagnosed as having it; (b) inhibiting the
discase-state, i.¢., arresting it development; and/or (c¢) relieving the disease-state, i.c.,

causing regression of the disease statc.

20 SYNTHESIS
{00148]  Compounds of the present invention may be prepared as shown in the
following reaction schemes and description thereof, as well as relevant literature
procedurcs that may be used by one skilled in the art. Exemplary reagents and
procedures for these reactions appear hereinafter and in the working Examples.

25
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GCOCl | base V-bV-c V-a | or PEt3/CCl4/Et3N or DIEA R3 \ R3a 1001531
Schene V describes an alternative nethod for preparing conpounds of forrrul a
V-d (a suhgesiepissspnpounds of formula laa or lee). A fl ,952,0059(%%4
bronopyridine internediate V-a can be obtai ned conmerci a pr epar ed by
met hods 15known in the literature or by other nethods knovvn to one skilled
in the art. Reaction of a conpound o$CH&8M#I a V-a wth hydrazine in a

sui tabl e sol vent such as 1-propanol or isopropyl alcohol can be carried
out at an el evated tenperature to provide an internediate b. V-b may be

isolated directly or via a suitablngalt form (e.g., HCyu& . Acylation
of an internedi ate b with an,acild f-d ugtag an app opr ate set of am de
coupl i ng reagenta.sudgch NVM i sobu yNghI ofornate EDA! Nor ot her

5reagents describefl il BOWAfszkyl srRruThe Pffactice hft Synt hesi's, 2nd
Ed. (Spring- Verl ag(\k(%ﬁs) provi d%& _hydr a2| de i nfer r’rel‘deé)\d{?b

Alternatively, a hydrezide V-c can be pre c{hlﬁ?"omthe re?ictlon of a
conpound of forrmula V-b and an adid chl ori de he (which may be prepared by
reaction of acid Fbw tg oxalyl chloride) in the presence of a suitable

sol vent such as t ibEIBEQr[DlVF or TI-1F) in the 10 presence of an
appropriate base such as NaCH, K2CQO3, DI EA or TEA, Formation of
1,2,4-triazol opyrigdigne fl-a can be achieved fromthe reactionyof V-c with
Et3P/CCl 4 in the_predience.of a bas®\s sych &8PHERAY- Euni g9s >,cpr Ph3PC12

in the presence of"#*6ase such_asl TEA or D-EA-—Formatjo
S tHe presence of
tpC>

1, 2, 4-tri azol opyr PdiPREFHE can be achi gated from YT |

a carboxyllc aci derPEUEEL/EAS ace a0, p-tosic acid, 15b q &wacid, 2-,3-
or 4- chiorobenzoic acid, 4-fluUsro gnzoic acid, 2- chl or obénzeaeacet i ¢
acid, 2- or 4-nmethyl benzoic acid, 4-nethoxybenzoic acid, 2,

di met hyl benzoi ¢ acid, 2,6-dinethdxybenzoic acid, 2-nethy|pﬂ'pionic acid and
2,2- dinethyl propanoic acid, in a solvent, such as toluene, at an el evated

tenperature, Grignard reagents

RMgBr/RMgCl and R'MgBrRMgCl, OH N \>

or RLI/R'Li

or Grignard reagents )‘RSD
RiMgBriRMgCl, then reduction /\2\

I-a

{00149]  Scheme [ describes a method for preparing compounds of formula [-a (a

subset of compounds of formula I). A fluoro-, chloro- or bromopyridine intermediate
3 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-¢ with an acid [-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
Svathesis, 2nd Ed. (Spring-Verlag, 1993) provides a hydrazide intermediate [-f,
Alternatively, a hydrazide [-c can be prepared from the reaction of [-c and an acid
chloride I-¢ 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 [-f with Et:P/CCl,

15 inthe presence of a base such as TEA/Hunig's base, or with PhsPCl, in the presence
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such as reflux, either under a conventional procedure or a m crowave
reactor to afford 20l,2,4-triazol opyridine V-d. Alternatively, fornmation of
1,2, 4- trlﬁ,éojﬂﬁ,g Visbdi ne V-d can be achieved from the r eaGld k208807594 Wi t h
POCI 3 at an elevated tenperature or by other nmethods known to one skilled
in the art. SCHEME VI Schenmes Ito IV IL R3 R3a Vl-e 1001541 Schene Vi
describes a methoghsd eich pyBYar Fngadomio2eesianfoplodinul-gc de e aclsobdet  of
conmpounds of formula |1dd). A bronppyridine internmediate Vl-a can be

Sobt ai ned conmBP®ilAm e P‘ﬁ?‘é]ﬁ‘a‘?teiél"tlﬁfc‘ﬁ[@{?i AR SRRRPCTHITS, KISF PY & at ur e, or by
ot her ‘met hods %\ﬂlo fl hQﬂﬁﬁ%Mw&&vJv@l&d 8r. A lherna il @RLORALoPSF 18 £0Mpound of
formula VI-a wt of "ot met al [ating reagénts followed by addition
of a conpound Maz@o;@ﬁldmbdgsaxabd@hmm fromt €ae mactncmtoéif/LwthPOEbmnatoE@mtcdf a

1,2,3-triazolopyridine VI-d can be achieved h tion of corrpound
ViZe and behzekEBERREHS @fhakmaaoqsﬂfn@womwl@ﬁ ﬁwdfl e o b

nor phol i ne (Te 12R8_1(ch? B dchicvQT by RfRR Bat nods known to
one skilled i n{! Eﬂﬁg{% Qﬂ]p nﬁﬁ%{ 3)7065 cycll I zatllonncvvv{ t}%a rueagdeﬂfi such

i odobenzene di eqednatie redetivimiatthopresahiceanf €Gngnd urvthavb!- Bhowstar [blec@cblmtlea/cati u3| ng
simlar transforpations described in Schenes Ito ot her thods

known to one sRitlh CEEh RERtsAy Preenatithymsiaens f‘b@i@%@?ﬁém{%‘r % 8\/\5“!‘?{;‘ wor ki ng

Exanpl es ser Vewﬁtﬁdﬂ@ﬁ}l@[mbw MRIUD R b?%du&% Lll\inm&ib S QB aPNalbiiQopr ef erred
enbodi nents of resent invention 1561 The term HPLC
refers to af Shgcrmdmhyhrogjnl qompebmmlrmmﬁeclydlqgmﬁi oc hy ottrertrogyircalp kyowai to knone  of
foll ow ng net ho ~ Method A© YMC or Phenonenex C18 5 micron 4.6 X
50mm col um usf lﬂ@-dd" Fedtnut e gradient of 0-100% sol vent B [ 90% MeOH: 10%
F120: 0. 2% H3PO4] and

SCHEME II
I-g/ Pd(0), base

Q-ZnBr or Q-ZnCl or QzZn
b
(li-b) NN
[
Q\(L N G
| Ry
/X
Ry Ry
Q-B(OH), g/ Pd{0}, base o
{ll-c)

15 100150] Scheme [I describes a method for preparing compounds of formula I1-a (a
subset of compounds of formula ). Reagents [I-b and or Il-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 1I-a can be obtained via
coupling reaction of zin¢ reagents H-b or boronic acid IT-¢ with a bromo-, chloro- or

20 iodo-substituted intermediate T-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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100- 0% sol vent A [10% Me01+90% [ -120:0.2% EIl 3PO4] with 4 nUmin flow rate
and a 1 min. hold, an ultra violet (UV) detector set at 220 DM

Met hod ngm@maﬁx 55 ODS 4.6 x 30 mm col um, gradi eng. ﬁh%‘fobé?(% i 100% WA
over 2 mm (solvent A = 10% MeOH H20 contai ning 0.1% TFA, sol vent 5 = 90%
MeOH H20 containing 0.1% TFA), flowrate 5 nL/mn, UV detection at 220 RM
Met hod C. YMC 57 ODS 3.0 x 50 mm colSGMEMBIHdI ent el uti on 0-100% B/ A over 2
mn (solvent A = 10%~_||\“/EOI-I/ H20 containing 0.1% TFA, solvent B = 90% MeOH H20
containing 0.1% TFA >\£_I_ow rat g5 nmUnbauyLikhadet ect ro 10um 1001571

The term prep HPLC § to an automated Shi madgz.P S using a
m xture of solvent| AJ(10% ?d—lZO/“TJ‘Z%I‘Fﬂ) and gjol vgnt 1B (90%
MeOH 1094120/ 0. 2% )R The preparative col ums wer &€ p AR th YMC or

15Phenonenex ODS C18 /K, micron resin or equival ent. * PREECEDURE FOR
CHARACTERI ZI NG THE CRYSTAL FCRIVB Single Crystal Data 1001581 A Bal ker SMART
2K CCD di ffract onet®er equi ppedhith graphite- 20nonochrdidted Cu Ku
radiation, (/ = 1.54056 A) was used to collect diffraction data at room
tenperature. A full data set was collected using the co scan node over the
20 range with a crystal-to-detector distance of 4.98 cm An ebg’rpl rical

absorption correction ugilige t\ e SADABS routine Biss t he

di ffract ometer (Brdgkerto Rimia@dudBAg NTRL te tor
Control and | ntegratfon t Batker—AXS: Madi sdn, 's@on3| n, USA).
The final unit cell paraRet ’V\E%ﬁe determined using Phe & [ data set.

1001591Al | structures were sol vig by direct nethods and refl ﬁ@d by the
full -matrix | east-squares techniques, using the SHELXTL software package
(Shel drick” GV 1997, SHELXTI™ Structure Det erm natl on Prdffans. Version

5.10, Bruker 30 fu C zed in
the refi nerrenﬁaﬁvﬁs Wbﬁi?‘?m“\y %rﬁfﬁlﬂ{&u ﬁl%ﬁ Ft nlé%g cg PREp f‘lh&mqm‘?ig f)n | FO1
while Rw = | E\J\I([JCFMH-[[[MEELLNJZ&EV\COHEQ&MS of RETIE [24). | Brafioa PPE@RI AL Bl yei ghting
function based on errors in the observed intensities. Difference Fourier

nmaps wer e éxaﬁi“h[??d)b&"é“cﬁl"ldC@‘E%‘Qéﬁ“@fonrﬁﬁffi{ A&HB g Hromy-| or Mﬁ SHiptiisgen at ons wer e
refined with api ﬁu@&léﬁﬁ)ﬁ) % ;U% hu%' ‘-rr?c%%@‘lﬁm&% Ghd s blh%chydroge”
atons associ at ed o ondi ng wer e focate |n RE™F I

5di f f erence Fpomiseim a“m:@satwlmd ﬁnctfherim&ietcmﬂmmf)mishn@ Q‘h@&ﬁcti@ﬁd&aﬁ@en at ons
were cal cul ated froman idealized geonetry with standard bond | engths and
angl es, They GaFgd ‘é%§F‘{‘}hé6°‘i"§‘5't‘)ﬁﬁ[ﬂiq§°‘{mélﬁ%t yranigrappereackk . e uded i n

structure fac C i \ rnatively,
singl e cryst a{d? gfégl \’Agjrsgﬂc gﬁ)t&hl%ﬁéﬁﬂ@p%ﬂﬁ@mﬁ%c&%é;%ﬁ 1isjzri al
di f f r act ortBt eptheiUnéthods &hdw mamaafrmmmn there Adit diieesh bdubouigh byeast - squar es

lrydrolyzing I1I-b using base such as LiOH. Formation of amide I1[-d can be

achicved by coupling of acid [1I-c with an amine R'R"NH using an appropriate set of
amide coupling reagents such NMM/isobutylchlotormate, EDAC/HOBT or other
reagents described in Bodanszky, M., The Practice of Peptide Synthesis, 2nd Ed.

15 (Spring-Verlag, 1993). Alternatively, an amide [[I-d can be prepared from the
reaction of & compound of formula II-b and an amine at elevated temperature, or by

other methods known to one skilled in the art,
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anal ysis of the experinental diffractonmeter settings of 25 high-angle
reflections. Intensities were neasured using Cu Ka radiation (A = 1.5418 A
at a cons lﬁ&ﬁgﬂ%rature with the 0-20 variable scan t i ehes @oskiner e
corrected only tor Lorentz-polarization factors. Background counts were
collected at the extrenes of 15the scan for half of the tinme of the scam
Alternately, single crystal data wer&CédMBEVed on a Bruker-Noni us Kappa
CCD 2000 systemusing Cu Ka radiation (A = 1.5418 A). | ndexing,and
processing of the mdafured intensity datg.MeE6 carriedprouR Wit t he

FI KL2000 sof twar.e péc in the Coll ect progran1suite§ﬁ%§ [t y,
single crystal dara Wpre col | ected on a—Bruker—AXS APHR2 @D ﬁysten1using
Cu 20Ka. radiati oy (A Ry,1. 5418 A). Indexi ng and processin yQ;aThﬁ measur ed
intensity data wetie sarried out with the X2 sof tware pgbka / program
suite4. 1001611When ittlicated, crystals VreRcooled in the col ¢ stream of
an Oxford cryo sysL&nB during data collectienh. BRUKER AXS, |mc., 5465 East
Cheryl Parkway Madison, W 53711 USA 2 Ol eVinOABKi, Z. et al.

, I'1i teronol ceulgmnsXr ysélaink 0graphdes aAGadE Torgrephiing @upbunds Catotdtla [WHC. , Jr.
et al., eds., Vol. 276, pp. 307-326(1997?. 3 Col |l ect Data collection and
processi ng usefa subteeefcampoundepf foriula Bapuleelo Fouetipn Al serpale V-Reanbgot ) |
Noni us 13. V., 8., 4 APEX2 J || ect l.on,. ) eSSi 1ser..lntferl ace:
A PEX User hedtianed oo MRS e 0P LB LRI AR pa P eedsll 1o
Madi son, W 53¢Gkh aUSELI ooy Glay 88 st @imider iyhstgdoamido @nldciasioer, J. et
al., J App!. Cryst 19:105 (1986). 1001621 The structures were sol ved by
di rect met hods kgt [Ved torseepiain [ f-he Abergpty e conperrd/l/db a8dr QEPMEHEY usi ng

ei ther the SDP6sOf 1! C Wit h.oin | ocal nodifications or the
crystalIographP@uﬁggﬁgggggwﬁﬁ%EV&@%géﬂEt§4L4. (00163) The derived atom c
paraneters (coordinates and tenperature factors) were 5refined through ful
matri x | east-squares. The function mnim zed in the refinenments was

Ewf | ForR i 40defined as E Wi - 'Peg IMHEMEYe Rw = [EW 'EV -
1FcDVEW Fonll1l2 where w is an appropriate weighting function baged on errors
in the observed intensities. Difference nmaps were exam ned at jll stages of

refinement. Hydrogens were introduc@enin i dealized positionsnMteh i sotropic

tenperature factors, #10but no hygrogen par anebgr s- wer e yariled. PXRD 1001641

X-ray powder diffraction (PXRD) dafa %ere othLned usi ng uker C2 GADDS

(CGeneral Area Detec orj?ifWPﬁEﬂio /gyéﬂﬁn). The radiationines-rQu Ka, (40

15 KY, 50mA). The ébﬁetectorﬂﬂisﬁgnce was 1E cm POWHETRsaanes wer e

pl aced in seal ed glassrgapillaries of 1mm oP*P¥sEP®h di ameter™ the

capillary was rotated during data eel | ection,l.eData were cqld ected for

3<20<35 with a sanplVe exposure tine of at |east 2000 seconds. The resulting

t wo-di nensional diffraction arcs were integrated to create a traditional

| -di nensi onal PXRD pattern with a step size of 0.02 degrees 20 in 20the

range of 3 to 35 degrees 20. 1001651 Alternatively, X-ray powder

di ffracti on (PXRD) P83ka were obt ai ned usi ng a Bruker GADDS manual ch

pl at f or m goni onet efor Hé&2@Wder sangle géréﬁplaced in thin walled gl ass

capillaries of | ngmlpcl,@§ferdokad r; the capillary was rotated during

data col | ection. ;nggagahﬁiggkei\QQ%Q%stance was 17 cm The radiati on was
3

|
>
Ria
vd

[00153]  Scheme V describes an alternative method for preparing compounds of

formula V-d (a subset of compounds of formula laa or lee). A fluoro-, chloro- or

bromopyridine intermediate V-a can be obtained commercially, prepared by methods
15  known in the fiterature or by other methods known to ong 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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25Cu Ka = 1.5418 Ang). Data were collected for 3<20 <35 with a sanple
exposure tine of at |east 300 seconds. DSC 6 SDP, Structure Determ nation

Package, ywhb@bmowd us, Bohemia NY 11716. Scattering fa ing/ a
nd,r, in the SDP Software were taken fromthe "Inter natcl%cglaﬁﬁm}blg?‘@:(%{g for

Cryst al | ography” (Cynoch Press, Birm ngham England, 1974), Vol. 1V, Tables

2. 2A and 2. 3. Dr isoMER0QRHA&AT3 PLTLUSE QOB Qi eR@ e mpOALeaD biovilerent i al
scanning calorinmetty (DSC) experinments were performed in a TA InstrunmentsTM

model Q2000, PHIEE 202 bw&téwﬂﬁquélﬂe%{wdwmzbelt%)*ﬁkivé%m ggHel in an
al uni num pan ang ASRELASERAREHALEI Y okinds Qagga%gh ballopfpfkk Ll gFam - and

transferred to the DS e I nstrunent trogen gas at

550nLi ni n. Datamndmoaaimglda@mtﬁdc ﬂé&MSﬂ)Lﬂﬂthl@ﬂmEBA@Vﬁ)}aﬂd @RC at 10G m n
heati ng rat.e. The1p de with the endot hermc peaks poi nti ng down.

TGA [00167F THESSHE d‘g‘i‘%’W H‘é?tqdf“é‘ﬂé’nm yldie Srqcticgy Fepipsediibastss2\dile per f or med
ina TA 10l nst(gﬁmgnﬁsﬂ"'l' W?glov@sp?fyglgaazralgggmﬁhgtcS\/aérp}\ﬁcugﬁpﬁgt 10-30 o) was

o ]
pl aced in a platiium pan Vi ouUs e wei sanpl e was
nmeasur ed accu madlreimyu Godar eooepded fiom tac tchols aﬁdtdm@tmcmmdﬂulag\ra mdy t he

instrunent. The f. ace pur itro as at 100nUm n. Data were
col |l ect ed bet \R)éé‘fith[g‘EiMetlmﬁt‘fB %P‘gl‘ ge @ﬁ@‘@gﬁ@d& o gerily HeHey rate. 15
Mbi st ur e Sor pihigRad) A0k Médséf‘drsﬁita%l%rsmvaﬁ@udlﬁ?&ﬁ&h@ﬁ)l\\’l‘ff?'rg?hd‘?ﬁbt ed ina

@&%
VTl SGA-100 Symmetric Vapor Analyzer using approxi mat f sanpl e.
The sanpl el0wa$nod¢ncedf satap O@iatmiakd sut:ﬂn& Na3g K80 MEAQr WBAS5 Futmabidmmdin was

obt ai ned for é m n Th | e 20 tested. at g{ g 4, 5, 15,
25, 35, 45, 5 3"%%“2%’3’ tiggac Takan bwhiped T Frianios Yo b ek B ims
reached when 4Reydsaic® oPf blde Q@Q% TEA@Q%Q bfaQ:r o3, rfqpmttﬁé %ﬁcc%@hbﬁb yed or a
maxi mum of 600 m nutes. ABBREVI ATIONS 251001691 The f oI oW ng abbrevi ations
are enpl oyed iswehtah&Efoa bl dest amatical of éRidetriezofeyading [l-a can also be achieved
from V-c in the presence of a carboxylic acid, such as acetic acid, p-tosic acid,
15 benzoic acid, 2-,3- or 4- chlorobenzoic acid, 4-fluorobenzoic acid, 2-
chlorobenzeneacetic acid, 2- or 4-methylbenzoic acid, 4-methoxybenzoic acid, 2,6-
dimethylbenzoic acid, 2,6-dimethoxybenzoic acid, 2-methylpropionic acid and 2,2-
dimethylpropanoic 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-triazolopyriding V-d can
be achieved from the reaction of V-c with POCI; at an elevated temperature or by

other methods known to one skilled in the art.
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Ph= phenyl Bn

for the s@DWBRSEAd refi nement of crystal

= benzyl i-Bu = iso-butyl 30 M = nethyl 7 MaXus sol ution
and refinenent software suite: Mackay, S. et al., nmaXus: a conputer

data. Et = ethyl Pr = propyl Bu = butyl Al BN =
2, 21- Azobi si sobutyronitril e 5Aq. gﬁﬁﬁﬁ@g c or BOG = tert-but oxycarbonyl
Cbz = carbobenzyl oxy or car bobenzoxy | oxycar bonyl CO = carbon

nonoxi de DCM = di chl oromet hane 10 DEAD = Di et hyl azodi carboxyfate DI AD =

Di i sopropyl azodi carboxylate DVA = N, N-di]f sopropyl et hyl ani qb =
N, N- di net hyl acet g BDMEadE N, NHW\eor HEIFPENH5 DV
Q
y;ft\a

dlnethylsquOX|de

3-ethyl-3"-(di

=—ethyt acet at C ’ /)( Rap

nmet h

(di nmet hyDam no) pr oﬁyl ¢ 3- gfihyl car bodii mi de hydr ochl ori de) F\MJC
f1 uor enyl met hoxycar hppyl 201-10Ac or ¥WeOH = acetic aci d HOAT =

1- hydr oxy-7-azabenzotri azol e HOBT =

program

structures f PEHE2IBAOZEIBH on

o) peopy! - carp/ m dé Fm%ﬁ%chl ori a¢g Rer 14(3-

1- hydr oxybenzotri azol e | PA = i sopropyl

al cohol or isopropanol LAH = |ithium.aa um num hydride 25MIB. E = net hyl

tertiary butyl

eth helmgsqp%

mor phol i ne NBS = N-Bronpsucci |mb‘ﬁ’
\)Rab

10

15

20

3 R33

Vi-e
100154}  Scheme VI describes 2 method for preparing compounds of formula Vi-¢
{a subsct of compounds of formula [dd). A bromopyridine intermediate V1-a can be
obtained commercially, prepared by methods known in the literature, or by other
methods known to one skilled in the art. Treatment of a comspound of formula VI-a
with #-BuLi or other metallating reagents followed by addition of a compound VIi-b
provides a ketone intermediate VI-¢. Formation of a 1,2,3-triazolopyridine VI-d can
be achieved by the reaction of a compound VI-¢ and benzenesulfonohydrazide in the
presence of a base such as morpholine (Tetrahedron, 53:8257-8268 (1997)), or by
other methods known to one skilled in the art foliowed by cyclization with a reagent
such as iodobenzene diacetate. Formation of a compound Vi-e can be achicved using
similar transformations described in Schemes I to [V, or by other methods known to

one skilled in the art.

EXAMPLES
[00155]  The following working Examples serve to better illustrate, but not linit,

some of the preferred embodiments of the present invention.

GENERAL
[00156] The term HPLC refers to a Shimadzu high performance liquid
chromatography with onc of following methods:
Method A: YMC or Phenomenex C18 5 micron 4.6 X 50mm column using a
4 minute gradient of 0-100% solvent B [90% MeOH:10% H>0:0.2% HiPO.] and
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n-BuLi = n-butyllithium 30 Oxonet = Monopersulfate ['W = palladi um on
carbon Pt02 = platinum oxide PyBOP reagent =

benzot ri AYQRUPOFTEKY-t ri pyrrol i di no phosphoni utn hexf I/ Usatensivessphat e RH
= relative humdity SOC12= Thi onyl chloride 5TBAF = tetrabutyl ammni um

d | =
Ilr:Jg'[ Ihyfa;; ES fiso Vgt{ﬁyﬂ&#@g@iﬁ W :ﬂsby 2%”5’&#3 ] wl étﬁéﬁvfﬂvmleww or
equi v = equi valiaph (isld, m ﬂtmvm@m\e)((f%)ect@ & at@b() mmhour(s) L = liter 15”1- =

mII|I|ter = mcroliter g = gran(s) ng = 't granm(s) mol = nol e(s) 20nmol
= mllinole(s) rreqNEethwlIBl |l§qummb‘e$ﬁ OD8 4@rx JQ‘Enm colommglahmleelaiﬁunr(b sat or

ﬁ?gﬂ ; ef? E)lrj:rghﬁg% ‘%]HY“& g#&,lﬁgﬂr TE% \/Ic,OrH/p[ (5 & ntdmmg,(s 9’9%9\9%0 Vt,l‘l}/B HPLC =
5 =90% MCOH/H_O containing 0.1% TFA), flow rate § mL/min, UV detection at 220
am.
Method C: YMC S7 ODS 3.0 x 50 mm column, gradient elution 0-100%
B/A over 2 min {solvent A = 10% MeOH/H,0 containing 0.1% TFA, solvent B =
90% MeOH/H,0 containing 0.1% TFA), flow rate 5 mL/min, UV detection at 220

10 nm.

[00157]  The term prep HPLC refers to an automated Shimadzu HPLC system
using a mixture of solvent A (10% McOH/90%H,0/0.2%TFA) and solvent B (90%
McOH/10%H,0/0.2% TFA). The preparative columns were packed with YMC or

15 Phenomenex ODS C18 5 micron resin or equivalent.

PROCEDURE FOR CHARACTERIZING THE CRYSTAL FORMS
Single Crystal Data
{00158] A Bruker SMART 2K CCD diffractometer equipped with graphite-

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 of 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-squarcs techniques, using the SHELXTL softwarce package (Sheldrick, GM.
1997, SHELXTL. Structure Determination Programs. Version 5.10, Bruker AXS,

30 Madison, Wisconsin, USA.). The function mirimized in the refinements was £(|F,|

SFeD’. Ris defined as X [[Fo| - [FQI/E iFo| while Ry = [Evgl [Fol - [FeEsy [Fol ]
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HPLC Rt = HPLC retention tinme LG M5 = high performance |iquid
chr omat ogr aphy/ mass spectronetry MS or Mass Spec = mass spectronetry 30 NMR

= nucl earwg%g(mhgﬁs,_resonance np = nelting point K3POA= petragsismv@Bosphat e
-63 - = sodium sul fate Si 02= silicon dioxide EA = ethyl am ne Et20

= diethyl ether 5 MeON = net hanol FI3PO = phosphoric acid MJSO4= magnesi um
sul f at e Pd( dpp¥El@[iCH2EGp@priate weighting function based on errors in the observed

=bi s(di ph | ph hi ' i
ol S pheny! prosp M) orene] o, <l or e 3] ML) o GRIRLR A ¢

E?&@B‘E‘)EZ =bi s(diRanaykiAeNEacEE MIRLPAI Al PALRY ARy midichfdnRhes phi ne

152-(3-(1-(4- Cﬂiednﬁdmgﬁwﬁmym(mmcxdpyth)hs_yilﬂ)(r@Mmtlmga'zmllfamm:glm%ﬂ: Byali di n-8-y0

pr opan- 2- ol npound. 1A. 3-Br - 2-hydrazj nyl ' NHNH2 20 00170
To a sol utidn ‘(ljf CronGe kOB “@p%wg‘%‘ﬁ??‘?%ioﬂkéj@q @y_r g"ﬂ’?g“%fmrﬂ?ﬁm in 1%0 L ]of

di oxane was added)an 'ﬁ%ﬂ{ &qgcaﬂmfg@?ma% »61%15%61(1% boﬁdll@l@rtkmﬂ )mg!és Rkey The
reaction mxture was heated at reflux for 15 h, hen cooled to RT.
After nost of whe ascglwémt: opasempnave dactimged m@um eri»tlp¢t®®§w<e, the resulting
residue was di lljcuﬁxtlons with fixed parameters.
[00160]  Alternatively, single crystal data were collected on 2 Bruker-Nonius'
10 CAD4 serial diffractometer. Unit cell parameters were obtained through least-squares
analysis ot the experimental diffractometer settings of 25 high-angle reflections,
Intensitics were measured using Cu Ko radiation (= 1.5418 A) at a constant
temperature with the 68-28 variable scan technique and were corrected only for
Lorentz-polarization factors. Background counts were collected at the extremes of
5 the scan for half of the time of the scan. Alternately, single crystal data were
collected on a Bruker-Nonius Kappa CCD 2000 system using Cu Ko radiation (. =
1.5418 A). Indexing and processing of the measured intensity data were carricd out
with the HKL2000 software packag,e2 in the Collect program suite.” Alternately,
single erystal data were collected on a Bruker-AXS APEX2 CCD system using Cu
20 Ko radiation (= 1.5418 A). Indexing and processing of the measured intensity data
were carried out with the APEX2 software package/program suite”,
[00161] When indicated, crystals were cooled in the cold stream of an Oxford cryo

system’ during data collection.

'BRUKER AXS, Inc., 5465 East Cheryl Parkway Madison, WI 53711 USA

? Otwinowskd, Z. ot al., Macromelecular Crystallography, Academic, NY, publ, Carter, W.C,, Ir. ¢t
al,, eds., Vol, 276, pp. 307-326 (1997).

3 Colicet Data collection and processing user iuterface: Collect: Eata collection software, R. Hooft,
Nonius B.V ., 1998,

4 APEX2 Data collection and processing user interface: APEX2 User Manual, Vol. 27, BRUKER
AXS, Inc., 5465 East Cheryl Parkway Madison, WIS3711 USA.

Y Oxford Cryosystems Cryostream cooler: Cosier, J. et al, J Appl. Crpst., 19:105 (1986},
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25wi th ethyl acetate, washed wth water, dried over Na9S0, 1, and

concentrated to provide a residue. Recrystallization of the residue in

et hyl acey@bgoangshexanes gave compound 1A (12.9 g, 919 hd. LC MBS

(mz) = 188 (MH) +. Conpound 1B, e dsBofblod

- (3-Bromopyri di n-2-y1)-1-(4-chl orophenyl ) cycl opr opane5car bohydr azi de

[ 00171] A sti rr[@Ho63l Thi dnwtaricslzwc(o&«ot»hdi bydipioemyeh()dsymd efinapanecasbokyl i c acid

(8.71 g, 44.3 mml) d. NWM.i %S@ was cooled 0 C. Once at the

prescribed t erfBEF 4ty C“‘?“éBﬁ'Lﬁgﬂmcth‘r ﬁ‘éﬁ% § Racliage Al e dicalpwi se over 10

mm and the 1 | T éLh. After this

mm and the - ?%(ﬁiﬁié&futi@g%b %Hgadm@d@a@m@%wmus {%ﬁe‘i 50 1ol s

added over 10 [B§163] Uﬁbmd@twmpdttemucqmambtca?ddjoﬁdxms dhdh&mpaamtd faco] wéreir e was
conc usi on of i S period, the reactl on m xture

\SA;'sr\rNg?nfegrto ﬂ%&m&avé?ﬁ mwa@ CA AT FE«PT[ugwonm"ewcﬁ ) the fefipgmentshe

t t ¥ i \i ter. The 15
Lfggn: gnpwa)s(eqv\r/\‘}g?@g‘gaﬁ:r&b h;@&gﬁkgéggo Pphgcil% ’q‘gﬁ%?{t“heﬁﬂg& entrated in
maw to afford I%?V? mg%é\ﬁch\ig dtl%ppl%gzia%o»mttlllg@%1&%1?’ bl B q0 QT T -white

solid. LU IVB
8- Brono- 3- (1- (oﬂ\ci;\}%llgﬁ&ﬂh@@%ﬁ@éﬁdu% 9/&%5%%3&14%“%%95210 ifferiine, 20al pyridine

Gl [001721A stirred solution of oun , carbon
tetrachl ori de f{)@lpg,@nnmu iBQwumtbh)dualmdd plsitiogs mtB&steor(t(Qthﬁmmthl,C fadbaks,nmol ) i n
275 m of THF was o 0 C. Triethylphosphine (12.1 ni, 82 nmol) was

added dr opWi s&"tE f}yﬁ C‘%fdtﬁcfcbhwﬁ%‘f“cﬂo mn. Upon conpl etion of addition,

the reaction mxture was slowly warnmed to PT, where it stirred for 16 h.
After this tinme, the reaction m xture was quenched with H0 (100 nL), and
extracted et hﬁXl?dI:et ate (2x200 nL). The pool ed organi c phases were washed

Vel low sof | d. B eRranan traton BRREdeaeia Phocon e Brkgdh) =
e e A RS T gl B0, T
(7.2g9) waslScoldVedOed). Whasdmplddadcion [ilsiasmawdpaﬁ eny 8bv@wsagilisdverd NG (' z) =
348 (M -H)- in sealed glass capillaries of Imm or less in diameter; the capillary was rotated during
data collection, Data were collected for 3<26<35° with a sample exposure time of at
least 2000 seconds. The resulting two-dimensional diffraction arcs were integrated to
create a traditional 1-dimensional PXRD pattern with a step size of 0.02 degrees 28 in
20 the range of 3 to 35 degrees 20,
[00165]  Alternatively, X-ray powder diffraction (PXRD) data were obtained using
a Bruker GADDS manual chi platform goniometer. Powder samples were placed in
thin walled glass capillarics of Imm or less in diameter; the capillary was rotated
during data collection. The sample-detector distance was 17 cm. The radiation was
25 CuKo (A=1.5418 Ang). Data were collected for 3<20 <35° with a sample exposure

time of at least 300 seconds.

DSC

& - - - . . T N . + ~

" SDP, Structure Determination Package, Ensaf-Nonjus, Bohemia NY 11716. Scattering factors,
inctuding /" and /7, in the SDP software weve taken from the “International Tables for
Crystallography” (Kynoch Press, Birmingham, England, 1974), Vol, TV, Tables 2.2A and 2.3.1.
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10Conpound 10. Met hyl

3-(1-(4-chl orophenyl)cycl opropyl)-11, 2, 41tri azol o[ 4, 3-

a] pyri di ngoBesanbesyl ate 1001731A pressure reaction fl agkTveomshassged with
conmpound 1C (2.5 g, 7.17 mmol ), 1, 3-bi s(di phenyl phosphi no) propane (0.592 g,
1.43 mol ), triethylanmine (3.00 15 nL, 21.5 nmol), and MeOH (50 nL). The

m xture was bulBlesl Wilirca®! sennipg mlenimatydRSSbaEMe v e R BT §EYChIth 25 psi
of CO (gas). The,reacti.on . mxt ¢ . 806 ) bk as stirred
for 24h. Afterﬂlg r%‘?*’g‘”'t“?“r%‘is, I{T&ﬁlg %@ﬂ@@gﬁr&?ﬁ%@eg% bﬁg@géﬁ@ﬁgﬁ%h%&% of brine

was added. Thewgigigsdlid binGuiindiPaawascotdeti nasitady w d finfbQRof { B3¥BQamil) . The
conbi ned organic |ayers were washed with brine, dried over Na2SO4,
20fi |l tered anduddipdetadde g DS6. ghelistenemh&agpyighd WHOHREEN 898¥¢ cr ude product

was purified b | umm. chr on raphy (e ML, 0Oto
100%) to pf ov?lod‘?ceL(?@Bﬂg%“u‘tn‘ﬁmn%gl%gl."gg&%3&3@{%%}”\3@%&“%‘5{(1Bgﬁq}"ggﬁ&ﬁ@/ VB (i 2)
= 328 (Mt - H) - fpatifx@npirec gol WRMTAL Wil deycndothirinfq@ein palndpgddver e at RT, a

m crowave tube was charged with a solution of conpound ID (131 ng, O0.40
mmol) in 3 mM of THE, followed by addition of nethyl magnesi um chl oride (400
4, 3 Min THE, é;.z mol ). Upon conpl etion of addition, the reaction was
stirred at PTT F\ 1 h, and then heated to 65 C where it stirred for 6 h.

After this tinppid7pe TieasilicRinGukd 406 EsMERGARAbEthdne R pefbendddaetlidon
m xture was quenched with brine (3 m) and extracted with Et OAc (3x5ml).
The combi néd oktarmaatsi Agedel QR0 e 298 c Errsaaplsdebanid Ipidrmg)iveg Pirs 1881 umm

chr omat ogr aphy (.40 _g..si|l i wael 10, N 0%.1.q.100% F Jgxane) to
provi de Exanpl @gtflueﬂgﬁglclﬁ%))ﬁ?@g%cﬁql\%mg%h\t%@mbgﬁw%g}%%qzj@g&@égﬁ%IVHrH)f . I'H
NVR (400 MHz, &Ghlregoafe@ioa @bdsandilolmifigdrah by theGnsBumént 8Thizturrddd) wasl. 66 (dd, 1=

6.8, 4.8 Hz, 21-1,), 1.74 (s, 61-1), 5.12 (s, | H), 6.70 (t"/ = 4.0 He,
1E1), 7.04 (dtpurged with nitogyn pgs at Yigmlzmm Lagp werg collegiedbatpeenypgm 7 21 (dt, J =

8.0, 4.0 Hz, 2H . 7.21 (dook= . 111) . 13C NMR (100.6 Mz,
chi orofortn-dGE?""%%%%‘Q?CZ’%,ggq(b.%zi’;}@%%ﬁ?%)‘%?“’d% 113.91, 121.02, 121.17,
10127. 75, 1£8.99, 132.73, 137.190, 138 37, 148.27, 149.23. EXAMPLE 1G

2-(3-(1-(4-Chl orophenyCcycl opropyl)-11, 2, 41tri atol 014, 3-ai
pyri di n- 8-yl ) pMepstitre SprpdionHC1 Sal t Conpound 1E.

i rzo N nat BN 170 LR R e ] SRR B e
sequential 'y 2v{pdr Analyzer using approximately 10 mg of sampte. The sample was dried at
60°C until the loss rate of 0.0005 wt %/min was obtained for 10 minutes. The sample
20 was tested at 25°C and 3 or 4, §, 15, 25, 35, 45, 50, 65, 75, 85, and 95% RH.
Equilibration at each RH was rcached when the rate of 0.0003 wt%/min for 35

minutes was achieved or a maximum of 600 minutes.

ABBREVIATIONS
25 [00169] The following abbreviations are employcd in the Examples and elsewhere
herein:
Ph = phenyl
Bn = benzyl
i-Bu = iso-butyl
30 Mec = methyl

7 . . . -
MaXus selution and refinement software suite: Mackay, 8. et al., maXus: a computer program tor
the solution and refinement of crystal structures trom dittraction data.

-61-



fl uoropyridin-3-yOpropan-2-ol (60.0 g, 386.7 mmol., 1.0 equiv.), 1-propanol
(120 nm.) and Na2C33 (43.0 g, 405.7 mmol ., 1.05 equiv). Hydrazine
nonohydr av@ 2§0964:85y; 1930 mmol ., 5.2 equiv.) was char geectostbohéask and
the resulting m xture was heated to 92-94 C. Once at the prescribed
tenperature, the reaction mxture was nonitored 25by HPLC until the

2-(2-fl uoropyrﬁ dicHwb- yOpropan-2-ol starting material was consuned, which
was about 24- 5\1,50 ;Ee resul ting biphasic slurry was cooled to 20 C and
then water foll owed y toluene (900 nL) were added. Upon conpl etion of
addi tion, the Bueshiifling m xture was stirred at 20C for 10-15 minutes. After
this time, the organlc and aqueous phases were allowed to settle for 10 mn
and then the e{\ﬁ@oﬁs ‘phRsisldy e at ed. The organic |ayer was washed with
20% aqueous; brin glution (450 nL) and then concentrated in vacuo at -
55-60C to pr owqde toI uene solution (- 240 nmL.). The tol uene solution was
cool ed to 25CEand:r BPCepandhtofGerboty) Was added To the resulting solution
was added a 5-6 N HCL1 in | PA solution 6 equiv.) during a 30-40 mn
period. Upon ?rpIC@PPWH%@PXY&H6?@‘?%%‘3%0‘5‘8@@"d‘ﬁ/c‘bl?‘élb’l ously prepared
2-(2-hydrazin propan-2- o0l hydrochl ori de nonohydrate (1.0%
10\(Nt )yand ad ﬁ?%%sq r}g@lg}(ﬁd%/ HC1 in I PA solution (0.7 equiv.) were added.
The resul ti ng XIMiFdychivasnesitane red at 20 C for at |east 12 hr and then
"filtered. Th filter c?ke wa ished with a mxture of 1-propanol and

t ol uene (9[ 1, %( % ﬁ%?&@‘“%?x d then dried in vacuo at the room
tenperature f@IA6=5D1'IC§1~o ﬁ‘a&&hcdw& kdarh ! the filter cake was further dried
under nitrogen at 40 1) dtthen at the roomtenperature for
15about 16 houHEAEQN, Prdwepdepydthytheniconpound | E (52.1 g, 60.7%yield, HPLC

purity > 99% N cent O&n{ 1 Conmpound | E was al so recrystal | | zed by
m xi ng crude g@%”%@ﬂlﬁf H?ﬂ% ‘2‘1 n- 3-yl ) propan- 2- ol hydrochl ori de

monohydr at e (mIEg-r\IN%mWIt%vanP& (150 m.) and 1-propanol (100.0 nL) in a
500- L round-bottomed flask. The 20resulting sl urry was warmed under

ni trogen tl§ 5RMYT=vherlysutfosdd rred for -5-10 minutes. After this tinme,

tol uene (100 %1 dded The resulting m xture was seeded with

2- p- hydr azi nyI Cé/?(i di‘tH S‘C’ifﬁ)ropan 2-ol hydrochl ori de nonohydrate (1.0 %wm.)
and then addi Epamed 340 N?Q@m(cﬂh@@; dplB;Wl %!irbécmn‘rf@ﬂﬁ'd 0%9!911 by }’Vg@ added
(total tine for conplete toluene additi'on was m nut es Upon conpl etion
of addition, 25t{figecthykarainepwas!list- ﬁthyleedbddmm:@bxydmcml@1ch®urs and then the
resul ting sl Uk f el The |Iter cake was washed with a toluene
and i sopr opy! E/?bcohﬁf‘orgwl Iﬂ?tﬁ‘BWCd(' .“X, viv, 25 x 2) and then dried in a
vacuum oven aHdser neort LeReat ure under nitrogen sweeping for about 16
hours to provide recrystal |ized Conpound |.E (13.4 g, 53%recovery, nelting
poi nt: 88. 1- 1HOAIC {detroyy)7- dZdPZCF(ZKfBﬂE)OlCSSQZ 3329, 3291, 3246, 303202, 3108,
2983, 1653, 1 1@30 1 52bt 1390, 1249, 1171, 1105, 1050, 963, 940,
878, 798, 7881 005, ' oHB EHFOUREY (400 MHz, DVBO-d6): (Y1.61 (s, 6H),

G- 16 (br s, 1 k8= iGoi @iy iichol beforhopifo Mo 1M, 7.62 (d, 1= 7.2 H, IFl),
8.03 (d, - 68 - J=3 8p 3 (s, 1H) 9.65 (hr s, 2H). BC NWR
(100.5 Mz, D&/s@tweylm@rr@owchvdrdco 115.8, 129.2, 135.2, 141.8, 153, 2,
HRMS Co nd I 8 1137, found, 168. 1137. Anal. Calcd. for
Corrpoun(r:lrp%E Mﬁfgwé‘éthyeﬁ““‘%‘%’?g& “'18.95; O, 15.99. Found: C, 43.53; Ft,
7.29; N, 19.06CPEA, = 16h&9>3u@@m@mClaF

1- (4-Chl or opheg%\é) N - 32 11ydr oxypropan- 2-yOpyri di n- 2-

yl ) cycl opr opahNeB4roGHY Vb@?fﬂ@ ine

NBS = N-Bromosuccinimide
n-Buli = n-butyllithium

30 Oxone” =Monopersulfate
Pd/C = palladium on carbon

PtO2 = platinum oxide
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1001771To a slurry of 1-(4-chlorophenykyclopropanecarboxylic acid (34.7 g;
177 10nmmoles; 1.1 equiv.) in toluene (142 nL) was added DVF (124 iilL; 1,6
ol es: QyBLo@B4k4s) - Upon conpl etion of addition, the glcaruygoosmseesiirred
at - 25C for 5 mnutes and then neat oxalyl chloride (14.8 niL; 167 nmoles;
1.0 equiv.) was added at roomtenperature over a 20 mn, period. The

resul ting sl urpyBOasaghi + bedotfion!-4-yhxy-fifyerobdhé psghoadmal |y di ssol ved as
the reaction proreeged). In a separate flask, a 15m xture of conmpound 1 E
(35.5 g; 160 nnn‘%@,“%?@mﬁgﬂWv.) and pot assium carbonate (51 g; 369 mmol es;
2.3 equiv) in E ( was cooled to 5 C Once at the prescribed

t enperat ure, mgﬁgﬁtlgggﬁh%hwaas added and the biphasic m xture was stirred
for 15 min. AtSOte=dbiallusicomdeof this period, the acid chloride solution
was transferred to the biphasic solution over a 20 m nute period. Upon
conpl eti on df T%@FZﬁWWQﬁgﬁEWP“WH@ﬂPE‘btion mxture was stirred for 30 min.
The reaction nfgggggﬁg@#dgﬁgﬁ Zgd by HP LC, which indicated that the
reacti on was conpl ete. Le adqueous | ayer was renoved and the organic |ayer
was washed w thiMBattamehiB8dyinl x 2) and then concentrated via vacuum
distillation at_- 60C to provide a rich product solution (178 nL). Tol uene
(70 nL) was added “t8cRHEMPE ch product sol ution and the resul ting 25sol ution
was heated to Tr4 QG RGEattaclihe prescribed tenperature, n-heptane (425 nl)
was added during a 30 nm period to generate a slurry. The slurry was

cool ed to {20 THhkertmhydrofstanrred for 3 hr. After this tine, the slurry was
filtered, The Eilter.che.W?§ §ashed W th n-heptane (142 nlL) and then dried
in vaato at RTE4-OF B RFIYWHISHSViI de crude compound IF (51 g, yield 929 .
Crude conpoundyl - Wasteyspended in acetonitrile (770 mi) and water (35
inL), and the resulting m xture was heated to - 75 C where it stirred for 5
m nutes in ordeoprltre lmotiileve full dissolution. The resulting solution was
then cooled to - 60 C. Once at the prescribed tenperature, water (280 nL)
was added durih§ %1 hour period. The resulting slurry was cooled to - 20 C
5 during a2 hpiRrehigde; Once at the prescribed tenperature, the slurry was
stirred for two hours. The resulting solids were collected by filtration,
washed wi th waper nfiddRter) and then dried in mato at - 70 Cto afford
recrystallized conpound IF (46 g, yield 83 %9. HPLC purity 99.64% 1001781
Conpound | F wa$=&F&¥%)r eci ystal | i zecl by suspending crude conpound |F 10(17
g) in nethanoln&lﬁglpkg(%nd then heating the resulting slurry to reflux in
order to achievé fullD di's'sol uti on. Upon di ssolution, water (8.5 nL) was
added and the mebumbiesy sl urry was cooled to - 20 'C. Once at the

prescri bed_t enper tut@, @Q&aslurry was stirred for about 16 hours and then
filtered. e Pot sMilERENas washed with water (68 nL) and then dried in
vacuo at - 70 C.to.pfi.oviide.fecrystallized compound 151 F (14.1 g, yield 83%
mel ting point %%ﬁ Eﬁmgﬁkﬂﬁﬁér) 3355, 3226, 2978, 1633, 1591, 1574, 1541,
1494, 1456, 13847 RTZF6om k2¢@rand®40, 1139, 1098, 978, 766, 534 enm. 1H NWR
(400 MHz, DMSO-4): 81.07 ggg"/ =6.9, 4.1 Hz, 2H), 1.44 (d(1"I=6.8, 4.0
Hz, 2H ), 1.51%@&“6#“‘5% % (s, | E), 6.69 (dd"/ = 7.4, 4.9 Hz, 114), 7.39
(dd, | = 7.6, 1,2 keoudH). 7.43 (dt, 1=5.6, 2.3 Hz, 2H), 7.50 (clt, / =
5.5, 2.3 Hz, 2H), 7.95 20 (dcl"/= 4.9, 1.6 Hz, 1H), 8.97 (ci, I= 3.2 Hz,
1H), 9.06 Qfld, TLES.tBinHyer h)matdB@hNVR (100. 6 MHz, DVbO-c/6): 814.6, 28.6,

28.8, 71.1, 114 .4, 127.0,.128.4. 131.6, %Ql 8, 132.7, 138.7, 145.3, 155. 3,
169.7. M8 CanéBhG“%?gkmﬂﬁnﬁﬁpc%%%3%@%%#%%ﬁmﬁnal. Cal cd for Conpound IF: G,
62.52: H, 5.82ﬁPL@,Rt;g{p;@;r[e%t,if%%@5. Found: C, 62.58; H 5.78; N, 12.27,

a, 10.26. 25 Exanple IG 1 In a three-necked 50-nL round-bottoned
flask, a m xtut&nN$ =dpotirrdand lgtidshypmabgBphymisds speetromeljui v. ), tol uene (15

m.) and acetic gcid (3.nm, 3.2 g, 52.4 mol, 12.1 equiv.) was heated to
-100- 105 C whe qlgl‘&hgp%ﬂr?%éﬂgftb‘?mﬁ% | ess than

30  NMR = nuclear magnetic resonance
mp = melting point

K ;PO = potassium phosphate
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3035.0 hr, After this tinme, the m xture was anal yzed by HPLC, which
indicated that the reaction was > 97 % conplete. The reaction mxture was
di still edvabo@oy®spheric pressure to provide a resi duep(gT,Ugg(,Qﬂm4

Tol uene (15 nL) was added to the residue and the resulting m xture was
again concentrated with atnospheric distillation to a volunme of 16.5 ni.
The resul ting M:x@ur @dwassubfeiol ed to 20C where it stirred for about 16
hours. At the ncI smpM this period, the m xture was diluted with water
5(12 nL) and t ?h d ?ﬂ&“ (560 tit, 6.5 mml, 1.5 equiv.) was added. The
resul ting m XtRY ecsinfihd rred for - 10 min and then the organic |ayer was
separated and di scarded. The aqueous | ayer was extracted wth a m xture of
t ol uene/ hept arf:q2diethy\gther 6 nlL). The organic | ayer was again separated and
di scarded. .Tol _(15 nl) was added to the aqueous |ayer and the resulting
agueous bi pshagﬁ%}%&lﬁ?@was 10cooled to - 5 C Once at the prescribed
tenperature, IQpd), Nagddhpgueaus, 950 pl; 9.5 nmoles; 2.2 equiv.) was added
to adjust the pl-f to - 14. Upon conpl etion of addltlon the resulting

m xture was stNgSd hagnesi®n sillateand t hen the organi c and aqueous | ayers were

ot and then dil GO0 LR P ERTRNEEY vl gt Bur e s

15concentr at ed bym@tmmmﬂﬂmlﬁgt@mhl gtion to a final volume of'- 13.5 ni.
This solution was cooled to - 20 C and then a m xture (- 0.5 nL, 0.4

equiv.) ofl0cor@f:Ffiog Flusdd pL, aqueous, 6.5 moles; 1.5 equiv) in IPA (1.5

m.) was sl ow ed L of Exanple 16(7.9 ng, 0.5%. To the
resul ting I|gﬁ)tdﬁagg)urPlgl(%v%‘gz\g\ﬁgc%%e?ﬂ" pﬁ@ ’innder - 1.5 m, 1.1 equiv.) of
the conc. KI RR(mBuxttiRpeEphimel0 20 m nute peri od. Upon conpl etion of
addition, the resulting slurry was stirred at - 20 C for about 16 hours. At
the conclusion of this period, the sliny was filtered. The filter cake was
washed with toluene (5 nL) and thenﬁaﬁ ngg vacua to afford crude Exanple
16, HPLC Purity 99.29% 1.2 g, as a Wit lid. Yield = 72.8% 251001801
Alternativiely, Exaguilgd-LHlocashe EIBpa B4ft@hdoRB3-afRGiRld-yhn a 50-nL

t hree necked round bo?tomedqf g&;l?(d? apln;g?ﬁ?e ](f)f cgir{#)ouﬁg | F (Xl)o g, 2.95
mnol, 1 equiv.), toluene (5.1 nL) an@racewic acid (1.7 nL, 1.8 g, 29.5
tnm)l, 10 equiv.) was heated to - 100C for 24 hr..,The m xture was dil uted
with toluene (15 nL). The resulting m xture was cbncentrated by
distillation at - 110C 30 to provide a sol utd with a final volune of 8.0
m.. This solution was cooled to - a solution (- 0.5 nm, 0.5
equiv.) of conc. M (540 ttlL, ) ., 2.1 equiv.) in isopropyl
al cohol (1.5 nm) was added. Upgs 71 - addition, a seed of
Exanple 1G (11.8 ng) was added to ¢ light slurry. To the |ight
slurry was added the renmi nder (- 1L , 1.6 equiv.) of the conc. HC /I PA
m xture during a 3 mnute period. The resulting slurry was stirred at - 20C
for about 16 hours. At the conclusion of this period, the slurry was
filtered. The I C shed wi.th toluene (4 nL) and then dried
inyamto affod;oh'p%?'&l FA Bglﬁmrf'c'ilg\&@m”n p@fl&(l'"ﬁPLC Purity 99.13% as a white
solid. Preparation of Crystalline N1 Foy#mHef Exanple 1.G 1001821 Crude
Exanpl e 10(1.15 g) was dissolved ingktOH (7.5 nL) at - 65C. 10Upon

di ssolution, n-heptane (7.5 nL) and a crystal of Exanple 1G were added
to generate a seed bed, and the result ng,light slurry was stirred for"- 10
mn. Afte?0this time, additional n-heptaffe (15 nl) was added during a 15
mm period. T es I f and t hen
cooled to - 2 Coiz/\%erg&ﬂ&g{@ro?g MOW{)%H @és }tcagéin@gG@hlorﬁé%&% 1'?5b L

concl usi on of of hidsnpend wided dnhedrelstydyzina$ 5.4 mL, 1130 mmol) at RT. The

teaction mixture was heated at reflux for 15 h, and then cooled to RT. Afier most of
the solvent was removed under reduced pressure, the resulting residue was difuted

25 with ethyl acetate, washed with water, dried over NaySQOu, and concentrated to
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15filtered. The filter cake was washed with 10% et hanol in n-heptanes (5
m.) and then dried in a vacuumoven at 45 C for about 16 hours to afford
Exanpl e 19O0(200904§753yi el d 63.9% as a white solid. The nmRCEUBINAYSANnal yzed
by the nethods described above to be a crystalline material. The

crystalline mater.al S N1 form 1b NVR (600 1 NHz

CD10D- d4: 81. 7&0(1§°d@\£@?¢-i‘.§“~ ‘dﬁlzﬁém(o&}‘ér"?"é'ﬁf)é‘o“thycﬁ8?“}‘“‘2%@2“”‘7‘.“56“,v"%d 1 Hz, 2H,
2H), 7.32 (d, 192H) 0197y 32 s6fk. M 152 H_Sl(t,:7.1Hz |
H. 8.02 (dd. i‘)mf%“‘,ﬁj ‘3?82@%’*’%1%%%,‘(”3{? 5[%@1(\%4%/%6.88@{8 s Hz, 1H). 13C NMWR
(125.8 MHz, CDBOD-c/ 4 161, 20.6. 30 5, 72,6, 119.9, 125.0, 129.6, 130.4

133.6, 134.6, 136.3, 138. 44. 5, ﬁg“} 183% Ab B}atl vely, the
crystalline I\I-Q"‘F’Bﬁ"iﬂ"olfB @5(6( rgmg@n Ezd’rl)é T EHCPPIRY PRI Bl e 1G as
fol lows: 100184 W deifxample 10 (-1.0 g) was dissolved in EtOH (5 nL) at
65C. Upon di sso Ion,  n- heptane (5 nL) was added and the resulting m xture
was stirred for 10 nm to generate a S{eeed The light slurry was stirred
for 10 min and 30t hen additional n; ; 5. ML) was added during a 15
m nute period. Upon conpl etion of H di t ijon, slurry was stirred for 30
m nutes then cooled to - 20C wiere i, sO rré é Fbout 16 hours. At the
€lItered. The filter cake

conclusion of this period, the sl
was washed with 10% et hanol in n- nes (5 nL) and then dried in a vacuum
fford Exanple 10(0.8 g, yield 72.4% as

oven at 45 C for about 16 hours to

a white solid. L PHE PrKiidod SRiBB00 areat @ﬂl@l@ﬂ&kyclJ&@)dﬁ@hib@xMﬁ&Cld@3 Frmned to
have sim | ar physical properties as described above. 5 Preparation of

Crystal | i ne N- & 4Bdrmmalf aEdavip] ie THE (20Dm85yGrapdied Banphe i te (B31GiY) was

dlssolvedlntoluene(l t 90C The ul ting salution s stirred at
90C for 30 m niCHRgfa{eioR &I}ICE@ %?‘HWLW“P6‘1‘%81@98\?83"%%8“? S Bice at the

prescribed 4 enﬂ%lgﬁ L Gie ‘shl})%nsmdxmgrl&%hl ety Uiin@ele, @kblu@imchf E8hkand esul ti ng

slurry was stirre or about 16 hours. After this time, the resulting white
solid was coll ht(%bﬁﬁgb@ﬂl'j mhtoi)an THR (260dnldrvae dddetl 030 E0innn. aUmwmmebvl‘en for

about 16 hours to pr oV of material . The eri anal yzed by
PXRD to be a cPyyrtlipiiths C?F&P%P‘i §ro wpshitied Jre L2 . n/érﬁﬁ F%EP\A@@E assigned to

be the N-2 forﬂauoéﬁﬁpﬁéma nﬁithl%r“&akdal\{ﬁ‘ddxo R D@heeE M%@éthm%ﬂﬂhhﬁ@ﬁm of
Exanpl e 1G was' prepared from crude Exanple 1G as |l ows: 1001871 Crude

Exanpl e 1G ( 100mag)e nmesiogimss ot ves piritiduBE yonst )acatatcmd @aterhker esul ti ng

| ut t t 75 C f to 20C
over 2.5 hoir SUERHEE S VInESHEL dFrLBa Hipe AL (b COEHE KRG mﬁ@%ét h was

afford compound 1B (10.2 g, 27.8 mmol, 63 % yield) as an off-white solid. LC/M
(mv/z) = 366 (M+H)+.

Compound 1C. 8-Bromo-3-(1-(4-chlorophenyl)eyclopropyl)-[,2,4}triazolo[4,3-

&9
[06172] 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

20 a]pyridine

cooled to 0 °C. Triethylphosphine (12.1 mL, 82 mmol) was added dropwise to the
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20turned off and the resulting slurry was stirred for about 16 hours. After
this time, the resulting white solid was collected by filtration and dried
at 30 C WO a0004¢T& oven for about 16 hours to provi de BCEUSI00R/076ME sol i d
was determ ned to have simlar physical properties as the N2 form

descri bed above, .251001881 e crystalljne forpms of Exanple 1G were
prepalr ed and aPdueLS) Q{ﬁaﬂf' yg’ow}dl%q“é’g Oﬁ@(ﬁg “’éH‘g‘ef@PBW‘%WSW‘P ?’C?H‘Vkl’abl el

bel ow. Sai d cryghéd biRTewhGE MRS 1AL LY BhdlRe, fle r@a@f}j (Nede @pd N-2. The
forms of Exanple 1G were anal yzed using one or nore of the testing nethods

descri bed her auesboireith HOABOEML), Exdenplagedahyhadd{ta)?h20D mL)Sdhv potlal Type Neat
crystal But %?é%lnic phases were washed with brine, dried over NaaSOy, and then concentrated in
S vacuo to afford a yellow solid. The yellow solid was triturated with 100 ml of ethy)
acetate/Hexane (2:1, v/v), and the resulting mixture was filtered. The resulting solid
was rinsed with more ethyl acetate (50 ml) and compound 1C (7.2g) was collected via

filtration as a pale-yellow solid. LC/MS (m/z) = 348 (M +H)+.

10 Compound 1D. Methyl 3-(1-(4-chlorophenyl)cyclopropyl)-[1,2,4]triazolo}4,3-
a|pyridine-8-carboxylate
Cl

O  N-N
MeO i N

[08173] A pressure reaction flask was charged with compound 1C (2.5 ¢, 7.17
mmol}, 1,3-bis(diphenylphosphino)propane (0.592 g, 1.43 mmol), triethylamine (3.00
15 mL,2[.5 mmol), and MeOH (50 mL). The mixture was bubbled with CO for 2 min,
then sealed and charged with 25 psi of CO (gas). The reaction mixture was heated to
80 °C, where it was stirred for 24h. After this time, the McOH was removed in vacio
and 20 ml of brine was added. The resulting mixture was extracted with EtQAc
(3x30 ml). The combined organic layers were washed with brine, dried over Na;SO,,
20 filtered and concentrated to provide the crude product. The crude product was
putified 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 [

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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Exam I e Form Sol vents T )e 10(b) N2 | PA/MeOH Tol uene/ MTBE Neat crystal
EXAMPLE 1Ga) Single Crystal X-ray Measurenents 1001891Fol | ow ng t he above

Singl e Q%Pﬁlwn%ﬁ procedure, the approximate unit 5celdchid¥pizgi7e93s | N
Angst rons , as nmeasured at a sanple tenperature of roomtenperature, as

well as the crystalline cell volune (V), space group (sg), nolecules per
aﬁymhr: C Unlcginl'edgﬂ 61, Yisttor thi k@ tlfcytedcOon mix@urdvas dookedntcoR T.EXignpdceorl G ar e

shown bel ow. | i mensi ons: 10a= 13.5209(3) h= 10 5 =.13.4607(3
CL = 90 mixturp was cltmzthé@ethﬁl‘%(yi@bﬂ@ﬁé&%ct@r‘wﬁb‘?tgéﬁ?%%">- The (%)

combined organic layers were concentrated and purified via column chromatography

(40 g sitica gel column, from 0% to 100% EtOAc/Hexane) to provide Example I (45
5 mg), as a white foam. LC/MS (m/z) = 328 (M+H)+. 'H NMR (400 MHz,

Chioroform-d): §1.51 (dd,.J = 6.9, 4.8 Hz, 2H), 1.66 (dd, /= 6.8, 4.8 Hz, 2H,), .74

(s, GHD), 5.12 (s, 1H), 6.70 (t, /= 4.0 Hz, 1H), 7.04 (dt,./ = 2, 4.0 Hz, 2H),7.11 (d,

= 8.0 Hz, 1H), 7.21 (dt, /= 8.0, 4.0 Hz, 2H), 7.21 (d,J = 7.8, Hz, [H) . "C NMR

(100.6 MHz, Chloroform-ds): &15.25, 19.83,29.24, 72.04, 113.91, 121.02, 121.17,
10 127.75, 128.99, 132,73, 137.19, 138.37, 148.27, 149.23.

EXAMPLE1G
2-(3-(1-(4-Chiorophenyl)cyclopropyD)-{1,2,4|triazolo[4,3-a]pyridin-8-yhpropan-

2-ol HCI Salt
cl

15

Compound 1E. 2-(2-Hydrazinylpyridin-3-yl)prepan-2-ol Hydrochloride
Monohydrate
~NH;
OH HN” ™ “4 H,0

| Ne HCl
L

20 [00175] To a 2.0-liter round-bottomed flask was charged sequentially 2-(2-
fluoropyridin-3-ylpropan-2-ol (60.0 g, 386.7 mmol., 1.0 equiv.), [-propanol (120
mL) and Na;CO;5 (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
to 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-oi starting material was

consumed, which was about 24-26 h. The resulting biphasic slurry was cooled to 20
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Mol ecul es/asymmetric unit (Z'): 1 Density, calc g-cm3: 1.358 201001901 The
unit cell paraneters were obtained fromsingle crystal X-ray

cryst al | ogpapdisagal ysis according to the procedure deggg) hkosf OUt et
al y X- Rabet ru(c?ure Determ nation: A Practical Cuide (fﬁa@??‘ﬂf‘@m }1968),

previ ously herein incorporated by reference. 1001911A noi sture sorption

study i ndi cat e dnkaltentwher Rdlomedbyliolusnd 1000 AV OWES QR CURS Bdnfphtdof gnge from
about 25 to about 75% RH at 25C. Figure 4 shows a noi sture soiption
i sot her m anal y&iigionfihe lalpgmisugestas Slitalet oG foof- 1Bt anplues] GfiePisder X- r ay

Diffraction L-ray powder. diffraction (P data were obtained
usi ng the PXR%%%@%%MP@ aé%g 1??‘586%?156’?%? ?llﬁfévd\r‘}é‘? Sewég%lel JU0 ARt Bfre | show
the PXR D dat aghi@us blt€e Mad sepdrt&t atik bR@nit @0 Q1w B WiheodG uéﬂig@lnﬁ 2a
Characteristic diffraction peak positions (degrees 200.1) .FO; T, based on
a hi gh quali t yopaen @ﬁﬂ!TédBlilcbtbct!wnwntrdttethmd:ﬁa‘mmﬁlft;s_il_}ﬁeffﬁro p(r@u(!l(iﬂ)tgtmmmta fard

I nni ' ] ' ted with a ot her suitabl e standar
poak No. 2. Thepity 14 )2 ThatoRerrg b sarathpieg o 25 and 1 propanl (6

mL) was added. To the resulting solution was added a 5-6 N HCl in IPA solution (0.6
equiv.) during a 30-40 min period. Upon completion of addition, a seed of previously
prepared 2-(2-hydrazinylpyridin-3-ylpropan-2-ol hydrochloride monohydrate (1.0 %
10 wt.) and additional 5-6 ¥ HCl in IPA solution (0.7 equiv.) were added. The resulting
shurry was stirred at 20 °C for at least 12 hr and then filtered. The filter cake was
washed with a mixture of [-propanol and toluene (9:1, v/v, 200 mL x 3) and then
dried in vacuo at the room temperature for 4-5 hrs. After this time, the filter cake was
further dried under nitrogen at 40 °C for 2-3 h and then at the room temperature for
15 about 16 hours to provide crude compound 1E (52.1 g, 60.7% yield, HPLC purity >
99% arca percent).
[00176]  Compound 1E was also recrystallized by mixing crude 2-(2-
hydrazinylpyridin-3-yl)propan-2-ol hydrochloride monohydrate (25 g, 113 mmol),
IPA (150 mL) and 1-propanol (100.0 mL) in a 500-mL round-bottomed flask. The
20 resulting shurry was warmed under nitrogen to 55-60 °C where it stirred for ~5-10
minutes. After this time, toluene (100 ml) was added. The resulting mixture was
seeded with 2-(2-hydrazinylpyridin-3-yl)propan-2-of hydrochloride monohydrate ( 1.0
%owt.) and then additional toluene (100 mL, total toluene, 200 mL) was added (total
time for complete toluene addition was 30 minutes). Upon completion of addition,
25 the mixture was stirred for about 16 hours and then the resulting slurry was filtered.
The filter cake was washed with a toluene and isopropyl alcohol solution (2:1, v/v, 25
mL x 2) and then dried in a vacuum oven at the room temperature under nitrogen
sweeping for about 16 hours to provide recrystallized Compound 1E (13.4 ¢, 53%
recovery, melting point: 88.1-111.2 °C (dec.)). IR (KBr) 3392, 3329, 3291, 3246,
303202, 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-dy): 8 1.61 (s,
6H), 6.16 (brs, 1H), 6.9 (dd. /=73, 5.4 Hz, [H), 7.62(d,.7=7.2 Hz, 1), 8.03 (d,
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16.3 6 19.1 7 19.6 8 22.3 9 24.6 10D fferential Scanning Calorinetry (DSC)
1001931Differential scanning calorinmetty was conducted for each crystalline
form usi Jshst rument sTM nodel  QL000. For each anal C
cell/sa nﬂ,oaz T@nﬁ@ was purged with 50 nL/mn from aboveﬁtg[:‘/l?st}f){zdpgfidr??gh
purity nltrogen gas. The instrunment was calibrated wwth high purity indium
The heating raye 3was;, 10 81BRENHTOMSLBr o, DHY, HEC Nmm(enm Wiz, DMSgRd fret ween 25
and 300C. The heat flow, which was normalized npl e wei ght, was plotted

versus the mea3®®.da.lsakiph 62%2iparadisel 53'l3hé{9d\é$ QOWL@ME&&# Bealsd units of
tts/ " . The h.th f 5 t
Gown B gur e 2! G PPl hea T bBrbRRuSRIR! ST SRR O B e

1G which was epseiryad gorhgvecas 208n0Dy: hengie (1ri@nsi tion above ca. 150C

Thernograyi netric Analysis (TGA) 1001941 Thernogravinetric anal ysis was
conduct ed u8ing the procedure described above. Figure 3 shows the TGA curve

Lor e I bl bl 0T el SRR -5 P b gt o o

[ 001951Fol | ow ?gcvtcféﬁr@laﬁéﬁlb%hglwaeld@‘ ystal Data procedure, the approximte
unit cell dinmensions in Angstrons (A), as_neasured at a sanple tenperature

of roomtenperature, as well as the crystgf/line cell volunme (V), space
group (sg), nol ecul es 10per asymrer#g Oy t d crystal density for the
N-2 formof Exanple 1G are shown 0
| N cl
.

[00177]  Toaslurry of 1-(4-chlorophenylcyclopropanecarboxyiic acid (34.7 g; 177
10 mmoles; 1.1 equiv.) in toluene (142 mL) was added DMF (124 zL; 1.6 mmoles: 0.01
equiv.). Upon completion of addition, the slurry was stirred at ~ 25 °C for ~
minutes and then neat oxalyl chloride (14.8 mL; 167 mmoles; 1.0 equiv.) was added
at room temperaturce over a 20 min, perfod. The resulting slurry was stirred for ~ 4 hr
(the solids gradually dissolved as the reaction proceeded). In a separate flask, a
1S mixture of compound 1E (35.5 g; 160 mmolcs; 1.0 equiv.) and potassium carbonate
(51 g; 369 mmoles; 2.3 equiv) in THF (355 mL} was cooled to ~ 5 °C. Once at the
prescribed temperature, water (248 mL) was added and the biphasic mixture was
stirred for 15 min. At the conclusion of this period, the acid chloride solution was
transferred to the biphasic solution over a 20 minute period. Upon completion of the
20 transfer, the reaction mixture was stirred for 30 min. The rcaction 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-heptanc (142 mL) and then dried /n vacuo at RT for 48 hr to

provide crude compound 1F (51 g, yield 929%). Crude compound LF was suspended
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bel ow. Cell dinensions: a= 12.908(4) b= 12.813(4) 15e= 10. 959(2) a=90 [3 =
90 = 90 Space group: Pca2l 20Mol ecul es/asymetric unit (Z'): 1 Density,

cal ¢ g- CR{@20044a3% [ 001961 The unit cell paraneters vverlg\m? §@h§&g9§4rom
single crystal X-ray crystallographic analysis according to e procedure

described in Stout et al., X-Ray 25Structure Determ nation: A Practi cal

Gui de (MacM | lii artonii968)7) niir@wd eusd ($5 men ahd e Raohipematad wayhdaefies ence.
Powder X-ray Diffraction [001971 X-ray powder di ffraction PXRD) data were
obt ai ned usi ng? tﬁé"hF")‘(FéDUB@(bf%ééWﬁé igederty pddvh dildivelbowe Thatshlén@b and

h tal li f f | 16
TABLE 20 onar ARBETERTAZhfod B Sk st Rl ottt b i ey (
RI', based on g )Rj.g! E'(ldél&i'@ith%% lgﬁ‘)ﬁmﬁd cold 1 eGkifd « KYLS/Q/& f%llgfdf& a6h O@Et er ( CUKU)

with a spinning capillary wt ali brated W ot her Suitable
st andard Péak dNang 22 Mipetiad. (Qnce at the prescribed temperature, the slurry was stirred for

two hours, The resulting solids were collected by filtration, washed with water (142
mL) and then dried in vacuo at ~ 70 °C to afford recrystallized compound 1F (46 g,
yield 83 %). HPLC purity 99.64%.
[00178]  Compound 1F was also recrystallized by suspending crude compound 1F
10 (17 g} in methanol (170 mL) and then heating the resulting shurry to reflux in order to
achieve full dissolution. Upon dissolution, water (8.5 mL) was added and the
resulting slurry was cooled to ~ 20 °C. Once at the prescribed temperature, the slurry
was stirred for about 16 hours and then filtered. The filter cake was washed with
water (68 mL) and then dried in vacuo at ~ 70 °C to provide recrystallized compound
15 1F (14.1 g, vicld 83 %, melting point 191 °C). IR (KBr) 3355, 3226, 2978, 1633,
1591, 1574, 1541, 1494, 1456, 1384, 1316, 1269, 1240, 1139, 1098, 978, 766, 534
em™. 'H NMR (400 MHz, DMSO-ds): 8107 (dd, /= 6.9, 4.1 Hz, 2H), 1.44 (dd, J =
6.8, 4.0 Hz, 2H,), 151 (s, 6H), 5.72 (s, 1H), 6.69 (dd, /= 7.4, 4.9 Hz, 1H), 7.39 (dd, J
=76, 1.5 Hz, 1H), 7.43 (dt..J=5.6, 2.3 Hz, 2H), 7.50 (dt, .J = 5.5, 2.3 Hz, 2H), 7.95
20 (dd,J=49,1.6 Hz, 1H), 8.97 (d, /=3.2 Hz, tH), 9.06 (dd, J= 3.3 Hz, 11). C
NMR (100.6 MHz, DMSO-dy): §14.6,28.6,28.8, 71.1, 114.4, 127.0, 128.4, 13 1.6,
131.8, 132.7, 138.7, 145.3, 155.3, 169.7. MS Compound 1F (M + 1): m/e, 346.15.
Anal. Caled for Compound IF: C, 62.52; H, 5.827; N, 12.15; Cl, 10.25. Found: C,
62.58; H, 5.78; N, 12.27, CI, 10.26.
25
Example 1G
[00179]  Ina three-necked 50-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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16.92 13.7 3 15.4 4 17.45 21.2 6 22.4 7 23.3 5 Differential
Calorinmetry (DSC) 1001981Di fferenti al

: Scanni ng
scanni ng cal orinetry was conduct ed

for each wpysévalsktsne formusing a TA I nstrunent sTm nodelpCQUEAOS/BFB4 each
anal ysis, the DSC cell/sanpl e chanber was purged with 50 mmin from above
purity nitrogen gas. 10The instrunment was calibrated with
high purity i nelessne trprevidleatosidue rald mbks Tobengidp niii) migt addedtothercsidifper at ur e

of ultra-high

range between
wei ght, was pl

repotted in unjdlgn®fs-Watd &l 9TRMcéuliNeOhikiurcing cpbied tviBSCrede iwtitild fohe

25 and 300C.. The heat. flow.  whi ) or mal: i, y sanpl e
G0 B0 TR R rf et 0 el TR P P2 ere

endot herm ¢ peaks pointing down. Figure 6 shows the DSC, 15t her nogram f or
the N-2 cryst atbofiohtrhoots. BXenepislus@n ohisdisrioh sheomgaroses diteteh s wagr

B0 R L YR TR P

descri bed 20abgu@re FhOHiRd for SOWs n biiEhdGhc GighMe lafarwak Bepabited agd yst al

endothermc.tr

1001991 Thel no

Exanpl e | C,

10

15

20

25

30

discarded. The aqueous fayer was extracted with a mixture of toluene/heptane (2:1,
viv, 6 mL). The organic layer was again scparated and discarded. Toluene (15 mL)
was added to the aqueous layer and the resulting agueous biphasic mixture was
cooled to ~ § °C. Once at the prescribed temperature, 10 N NaOH (aqueous, 950 uL;
9.5 mmuoles; 2.2 equiv.) was added to adjust the pH to ~ 14, Upon completion of
addition, the resulting mixture was stirred for {5 min and then the organic and
aqueous layers were separated. The organic layer was washed with 10 % wt. NaCl
(aqueous, 7.5 mL} and then diluted with toluene (7.5 mL). The resulting mixture was
concentrated by atmospheric distilation to a final volume of ~ 13.5 mL. This
solution was cooled to ~ 20 °C and then a mixture (~ 0.5 mL, 0.4 equiv.) of conc. HCI
(560 uL, aqueous, 6.5 mmoles; 1.5 equiv) in [PA (1.5 mL) was slowly added
followed by a sced of Example 1G (7.9 mg, 0.5%). To the resulting light slurry was
added the remainder (~ 1.5 mL, 1.1 equiv.) of the conc. HCIIPA mixture over a 10
minute period. Upon completion of addition, the resulting shurry was stirred at ~ 20
°C for about 16 hours. At the conclusion of this period, the slurry was filtered. The
filter cake was washed with toluene (5 mL) and then dried in vacuo to afford crude

Example 1G, HPLC Purity 99.29%, 1.2 g, as a white sofid. Yield = 72.8%.

[00180] Alternatively, Example 1G can be prepared as follows:

[00181] [na 50-mL three necked round bottomed flask, a mixture of compound 1F
(1.0 g, 2.95 mmol, | equiv.), toluene (5.1 mL) and acetic acid (1.7 mL, 1.8 g, 29.5
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
to provide 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. HCL (540 uL, aqueous, 6.3
mmol,, 2.1 equiv.) in isopropyl alcohol (1.5 mL) was added. Upon completion of
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whi ch has a negligible weight [oss up to about 100C. EXAMPLE I H 243-(1

- (4- Chl orophenyl ) cycl opropyl) - 11, 2, 41tri a/ ol 014, 3-al pyridi n-8-yl) propan-

[ 00200] | rwordmre4stas af f ect di ssol ution, an aqueous sul f up¢gyasioglososut i on (-
5:1 v/v) was added to a half-dramvial containing crude Exanple 1 at room
tenperature. A 5solid precipitated without agitation within a mnute of the
addi tion of tHsldhiguesed o fxampled G & med e adger tohesrates light sngy.sB i d was

col [ ected by fyl H[f’i‘gilu(??w%b adﬂ&{ . %”‘%ﬁgﬁogé ngf“éscr Iqbwg g@b\slgnlcl gCB@}\e materi al

was anal yzed by

crystalline rrahﬁl‘tlll@du.nn@'hle niyspeaiol.l Tig: 1’6&1&&%'5@1){%5 stafgiagneglet peform 10
Si ngl e Crystal X-ra){ Measurenments 1002011Fol | owi ng t he above Single Crystal
Dat a procedureibo‘ﬁtHé gHhr Ok reanelugipn of teis pericd; hepuirowes filisrdndbe filkers (A),  as

measured atg a ra;ure well as the
crystal | i né Ce(ﬁm ﬁvat»f?crm@gh%lﬂ&l%ég&é %%;Hn(n(ﬂ;a mnlgf,L( ldfl‘-,"}ﬁlér asymet ric
unit, and crysihamplerG,i-tyo &Lty ®. 105 | ofhikana! e 1H are shown bel ow,
Cel | dinmensions: a= 10.016(1) b= 19.772(3) 20c = 10.169(1) = 90 [3 =
103.454(7) 7 = 90 Space group: P2 ,/c 25Mol ecul es/asymretric unit (Z'): 1

Density, calc lg'éﬁmgén Jf'(f%éalline N-1 Form of Example 1G

[00182]  Crude Example 1G (1.15 g) was dissolved in EtOH (7.5 mL) at ~ 65 °C.

10 Upon dissolution, n-heptane (7.5 mL) and a seed crystal of Example 1G were added
to generate a secd bed, and the resulting light slurry was stirred for ~ 10 min. After
this time, additional n-heptane (15 mL) was added during a 15 min. period. This
resulting slurry was stirred at 65 °C for 30 min and then cooled to ~ 20 °C where it
stirred for no less than 16 hours. At the conclusion of this period, the slurry was

[5  filtered. The filter cake was washed with 10% cthanol in n-heptanes (5 mL) and then
dried in a vacuum oven at 45 °C for about 16 hours to afford Example 1G (1.0 g,
yicld 63.9%) as a white solid. The material was analyzed by the methods described
above to be a crystalline material. The crystalline material was assigned the N-1
form. 'H NMR (600.1 MHz, CDOD-d,): & 1.74 (s, OH), 1.74, 1.82 (overlapped, dd,

20 J=7.6,5.1 Hz, 2H, 2H), 7.32 (d, J= 8.6 Hz, 2H), 7.32 (d, J= 8.6 Hz, 2H), 7.5 (t, ]
=7.1 Hz, 1H), 8.02 (dd, /= 7.3, 0.9 Hz, [H), 8.51 (dd,./= 6.8, 0.9 Hz, 1H). C
NMR (125.8 MHz, CD;0D-d,): 616.1, 20.6, 30.5, 72.6, 119.9, 125.0, 129.6, 130.4,
133.6, 134.6, 136.3, 138.3, 144.5, 150.0.

25 [00183]  Alernatively, the crystalline N-1 form of Example 1G was prepared from
crude Example 1G as follows:
[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
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WO 2009/ 045753PCT/ US2008/ 076984 1002021The unit cell paraneters were
obtained fromsingle crystal X-ray crystall ographic analysis according to

the proc scnibed in Stout et al., X-Ray Structurgetohsddadsion: A
Practi calea/gﬁ%?ig&%@cM nim 1968). 5Powder X-ray Di ffracﬁ? on %8@50314% ray

powder diffraction (PXRD) data were obtained using the PXRD procedure

descri bed her efpakVEre ffiGiakewsd whonsy tthPéRRotiaticheh@nest heLNad thenyst al | i ne
formfor Exanple | EL 10EXAMPLE 2
1- ( 3- (1- (4- Chl dviwighemydupeypetrog Hd Py 19rapaut 20 hawry foasorddixampled [ig)Ligdi ne-

8-yOcycl obut anol alt ci 1002041 T spensi.on | G ¢Q. my, 0.2
mol) in2m 5‘#‘“%5@/‘;;‘1‘5‘-lfggwc“\}fg‘s%g?%élpgﬁﬁy? 9-332?2‘3&3"8@‘5?{5%%%%3n%2? um
chloride Iithiymaileand e SRR EYsicH pRPLrtd as BscBiB2l 4H6%d.) . Upon conpl etion

of addition, the mxture was stirred at -10C (briefly warmed to 0 C) for 1
h, and then5cycl obutanone (70.4 ng, 1.0 mml) was added quickly. The

reaction mxtuge was, sti.rred at - C _ far 30 nj.n, and then slowy warnmed
to rt where itE’Vﬁé”&'ﬁ"f‘r"ré&‘s?%[?‘*e%'%%ﬂf?’é'rf%ﬁm@eﬂgm, the reaction mxture
was 20quenchedgygd) verge Eﬁﬁﬁ?l@xtﬁ@%ﬁ Wistdhs FELQAR o RS L) aTbeconbi ned
organic |l ayers were concentrated, and the crude product was purified via
prep- HPLC ( H20MGH3GN nbRsAluti2dbad it OA%IBC 3Bk 88l thanaotdisivmiy) tot26 "Obt ai n

Example 2 (15 ng, 169 il (TF1-? : [ = _
HPLrCT:-p Puri t3(/ >9g‘g@}'3@5&&%9%?@1?{)&5&%@(} tcmp&%lu&‘c), the IE(C)E/)IME bgtﬂlwza?% tumcﬁd{)?f dgl('}/H- )+
3-(1-(4-Chlkgro : l.opt op: = = en- 2 V- esulting whit
[1,2,4]tri égolg]? ié,l\yﬂ-tlfa y‘g‘;}f ?{ézi ﬁ%@q’%&%@%ﬂ? 6 l&: Y 1%66)2{(%51%&?’ éhgr%eb\;\]élsn&\%hb%r ously
bubbl ed t hr ougkyli vk icsliccR@ birtiktatisieandfdricOM3OUN th ahGci(udn /20 figab&:t 201 ol ) ,

boronic ester 4,4,5, 5-tetranethyl-2-(prop-1-en-2-y1)-1 3, 2- 5dj oxaborol ane
(0.038 nL, 0. 2bdursrivwrvideAl meabosicrial 10y mgterial e 2nakrstt by PRPrio pee (2

crystalline material. The crystalline material was assigned to be the N-2 form.

15 [00186] Alternatively, the crystalling N-2 form of Example 1G was prepared from
crude Example 1G as follows:
[00187] Crude Example 1G (100 mg) was dissolved in MTBE (0.6 L) at 75 °C.
The resulting solution was stirred at 75 °C for 20 minutes and then cooled slowly to
20 °C over 2.5 hours. Once at the prescribed temperature, the cooling bath was

20 turned off and the resulting slurry was stirred for about 16 hours. After this time, the
resulting white solid was collected by filtration and dried at 30 °C in a vacuum oven
for about 16 hours to provide a solid. The solid was determined to have similar

physical propertics 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 anelyzed

using one or morc of the testing methods deseribed hereinabove,

30 TABLE 1

Example | Form Solvents Type
1G(a) | N-1 Butanol Neat crystal
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tnL) for 5 mn. After this tinme, PdCL2(dppf)-CH2C12(0.016 g, 0.020 mmol)
was added. Upon conpletion of addition, the reaction vessel was flushed

Wi th ar gQfg »4@RREds and then heated to 90C for 20 h. At 51 on of
this period, thé’?%action m xture was cooled to rt and ??ﬁﬁ%@gg&%%acollect
the crude product. The crude 10 conpound was purified by prep-HPLC

(H20/ CH3CN TFA,  20% EQarddi) o3im 30 X 100gdiipa colum) taqygbtain Exanple 3
eﬁzzgliéfT
8- F8rop

(30 nmg, 48% as an [oi FASH ), ] g?tﬂftf=fj§f HPLC Purity
5050 “EXAVPLE 3B 158—+900 4l &t o DARKOIETONCEIMTRE | 1- en- 2-y0) -

|J
[1,2,4 ] triatolo [4,3-alpyridine CI [00206] To a slurry of conmpound 1F
(15.1 g; 43.6 mmoles; 1 equiv.) in tqueneU&%35 m.) was added phosphoryl
chloride (21 m., 224 mmles, 5.1 e{¥MYIBLEYe@) a 5 20mm period. Upon the
conpl eti on of | & t ' m xture was heated to 95 C where it
S EhR A N AL B

was held for the reaction m xture was concentrat ed

under vacuum doEBY | &bilaning He abovo SR @fstA DailprocAGes, A dphriokigalek®@ M) was
added to the re?LduaL solution. The resulting solution was concentrated by
distillation &EIdimepdym st feespensehr s negsiedat mbmmink wopenscaidohen
acetonitrile (60..m.). added . br.i e final  vo to 105 nlL. The
resul ting orggﬁﬁgnb%’ufﬁ%ﬁgagémiggﬁggkpggg&gfgkgﬂg“§§Wh$-OWO@?&qotassium
car bonat e (aqped8yBmetric 96, Inderte gensdy Bor €@WN-V £rmi o ExvapRN1 (26Ghowh) was
added to provide a slurry. The slurry was warned to 20 C where it stirred
for 18 hr. At %6R¥ conclusion of this period, the slurry was filtered. The
filter cake washed,w th water (75 nl) and dried in vacuo for 3 hr to
provi de the ggﬁge prggﬁtt (12,1 g). 5[00207] The crude product was added to
a flask fdbl owed by=tdb2gi (50 nL). The resulting m xture was stirred for
20 mtt in order tqﬁﬁggiﬁge full dissolution. Upon Lull dissolution, a

3 @arochloric acid (4.3 nL, 50.1 mmoles, 1.2 equiv.)

- Nt

m xture of concent?a
and i sopropyl al cohol3 4dp37L) was added to the solution over a 15 mn
period. The resulting 1-1&I salt slurry was stirred at - 20 C for 18 hr.
The resulting 10soki+@dwas collected by filtration, washed with tol uene (25
m.). and then drieg_h&%é®?go for 3 hr to provide Exanple 3B as the HCl salt
(11.2 g). The Ha sfalt Pransferred to a flask and then acetonitrile (45
m.) and waker (45 yowere added. The resulting m xture was stirred for -5
mn in order to achieve full dissolution and then cooled to - 5 C Once at
t he prescribed tenfrecagowe,P2acsol uti on of potassi um 15carbonate (7 g, 50.1
mmol es, 1.2 equiv. ind water (.90 .nm) was added over a 15 min period. The
resulting slurry m%gﬁgﬂ?xgﬁﬂnﬁé?“%g%%?ﬁ?at roomtenperature. The resulting
solid was col | ect ededRiyy, Chlk bicatll qnsgwashed with water (60 ml) and then dried
in vacuo at roomtenperature for 48 hr to provide Exanple 3B as the free
base (9.5 g). The free base (9.5 g) was dissolved in acetonitrile (45 nL)

at - 40C. ,Upo onpl et i.on of dissolution, the so|lution was cooled to -
20C and w& erﬂp@@ﬁnf?h€”W8FgP“Wﬁgméaﬂgﬁwmﬂﬁgh0@6W§kéﬂﬁ8ﬁxdﬂyaddition, t he

resul ting sl ucf¥aN@sapsiciahdlRsh de@irdi : QlireliBlShd i resulting solid
was col |l ected gy fiIgratioﬁ#n&ggﬂg%hﬁﬁiﬁ%ﬁggﬁyafﬁgawﬁ§ugﬁg%{hgﬁgdried in
vacuo at 70C PorctgpdaterniBufvoud LraccgCondedblaeddhians t WR), ipmedbusix derpine 3B
(yield: 8.5 94,53 %% gutkt%in99.61 % nelting point 128.9 C). ER (KBE)
553099, 3025, "TERYACIBYTE gL 1451, 1368, 1325, 1107, 1091, 1044, 1007,

924, 916, [00191] A moisture sorption study indicates that the Form N-1 is non-hygroscopic
25 i the 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

274 .



749, 675, 531 cm . NVR (400 Mz, CDC13): 1.47-1.60 (m 2H), 1. 66 1.78 (m
2H), 2.30 (s, 3H), 5.63 (br s, 114), 6.75 (t" 1= 6.9 Hz, 1H), 78;

111), 7. 180280908453 7. 16-7.27 (m 314), 6.99-7.10 (m 2+RFT/U?82(7%/0(/6’8 = 6.1
114). 13C NVR (100.6 MHz, CDCL3): 815.4, 19.8, 22.0, 113.6, 121.0, 121.4,

2o et R P it e B el B s

1-1, 5.21; N, 33cdbic delcribddihcftdnabfbRUMdble Ca - cuﬁlgr?téu’-}e [ filowDth®BXRD.dathJorde O,
11.45. EXAMPLE 4 53-(3-(1 -(4-C h | orophenyl)cycl opropyl)-[ 1, 2, 4Itr|azolo

14, 3-al pyri di Ne-@ysdl)nedewplanEkample Of. Conpound 4A.

8-(2-0, 3-Di oxan-2-yfl ethyl -3-(1-(4-chl orop henyl)cycl opropyl) -
10[1,2,4ltriazo to [4,3-a I pyridine 100208] To a solution of zinc chloride
(274 mg, 2.9 mol) in THF (4 nl) was pgged 2a

(2-(1, 3-di oxan-2-yfl et hyl ) magnesi um brom de (8.8 rrilL, 4.4 mmol, 0.5M THF)
to provi de bi sCRaratteBisti d]fé‘azrttlan pedkgiosifiops {dagrees 2020 [5@PRIT dtasedraachiizlon

vessel, a mxture 150f co C (348. s um

tcﬁr botnate (27691 "Y?“gerr'h% ﬁ"*ﬂ\ﬁ:‘q‘?@);m‘)‘n‘gb@@g‘})%d‘)séﬂ““r“tgpcﬁ‘ﬂ g‘ht hAftteL
is tinme, argon was es an en e

bis(2-(I,3 di gxan 2- ypg‘?ﬁ’ly m%gan t%dﬁdﬁﬁ@gﬁ%%éﬁlﬁ?%l 7 ng, 0.10

nol ) were added. Upon conpl eti onpglk naddi 2T (°f e reaction vessel was
flushed with argon, capped, and mem negtedat 90 C 20for 16h. After this
time, the reaction mxture was partitiorred—petween di et hyl ether and water
and stirred vigorously for 15 m jpd rlr gart C phase was separated,
dried over Na2SO4 and concentratled i’n matrolt yiiel d a residue. The residue
was purified via flash chromat ograpty (Sift!3.0-100% ethyl acetate /
hexanes) followed by purification visa prlepat@ii ve HPLC (Phenonmenex Axia
Luna colum (30 x 100 mm; 25 0-[100% B qveridb min, then 3 mn B hold (il4
40 nmL/mn; Solvent A = 10% MeCN, | 90% I - 1207 5ol vent B = 90% MeCN, 10% H20)
to afford conpound 4A (289 ny, 75% @S payeryellow foam LOM (mz) =
384 (MrH) +. Conpound 48. 9 24,;6,
3-(3-0-(4-Cnhl orophenyl ) eyel opr opyiH—24+t+rFazele[ 4, 3-
al pyri di ne- 8-yhpropanol d

Tha
€5 e

[6  Differential Scanning Calerimetry (DSC)
[00193] Differential scanning catorimetry was conducted for cach crystalline form
using a TA Instruments™ model Q1000. For cach 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

5  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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5[ 002091 To a solution of conmpound 4A (96.0 ng, 0.25 mmol) in acetone (2.5
m.) was added sul furic acid (111 p,L, 1.0 nmol, 9M. The resulting m xture
was heat &P IPETFUx where it was stirred for 2h. Aft erPGIAVS0§(76984t he
reaction mxture was partitioned between ethyl acetate and 50% sat ur at ed

aqueous sodi umbpearbonat e and then solid sodi um.chloride was added until

t he aqueous pﬂg@gﬁmgﬁg%ﬂw&%a’? d‘?‘ﬂ@’bl"%rc&%ﬁf%ybﬁﬁ%gs}hc 3\‘/8%0%513%&’05&(%@3 dried

over Na2SO4, apélcCongrntnaledc mA\e@w_é%rtr&wii@lg@mmbrr%fﬂ%pu? fg, resi due was

purified via flash chromatography (Si @, O- o ethyl acetate exanes) to
fied flash ch t hy (Si @2, 0-100% et hyl tate / h ) t

provi de conpoukehd8s § 85ligblarycighBRgs wmso amudf2@hi t e foam Exanple 4

15[ 00210] To a OC solution of conmpound 48 (32.6 ng, 0.1 mmol) in TI-1F (1
m.) was added sodi um borohydride (3.9 ng, 0.1 nmol) in one portion. Upon
conpl etionsof addition, the reactigANiptif@pyes stirred for Ih. After this
time, a 50% saturated aqueous amoni um chloride (1 nL) was added and the
resul ting m xtSimgle GeystabXirny dbbanirgoerdus|y for | h. At the conclusion of this

period, ethyl at 2.n) was added, 20and the organic |ayer was
Ceparat ed, dr iBH5YYe o “ieSiue et Do drod REHEEG i el d a
resi due. The rephiduRiNRSH P\ Vil @chX ban¥fe thimpdThibre GPT menex Axia
Luna col umm (§0 xl 1%(5%@m"r) ;%ﬁ%ﬁ%@@&gﬁﬁdﬁgﬁ %dr??{%t%lghggg%ﬁjﬁngﬁﬁol d @0
L/ mi n; Sol vettmparatrd @9vMESNIe @96 HRGclhivolhmO (MVsPREArogakgiembled@les 90% MeCN,

10% H20 wi t.h 0. 1% TFA)., anpd the sired fr i.oNns re cqllected, 25
wnshod w B sdeisedts b sk Rudsn e Bk E0ne BN P 48 F605M or d
Example 4 (9. 5.g8, 29% as a pale-yellow foam LC M (nmlz) = 328 (M+H) +.
HPLC Purity >95% EXAMPLES 30Met hyl 2-(341-(4-ehlorop

henyl ) eyel obutGgdiniengionsit ri azol o [4, 3-a | pyridine-0-y1)-2- - 83 -

met hyl pr opanoat e C,I:t%g@g 11 To a crinp-top mcrowave vial was added
8-brono-3-( 1-(4- thi enyl )cycl obutyl) 41, 2, 4]tri azol o[ 4, 3-a] pyri di ne
(50 ng, 0.14 mmol )pS(pgepared in a manner simlar to Exanple 1), ZnF2(7.2
ng, 0.069 mmol ), and Pdédba)2(7.9 ng, 0.014 mmol ). The vial was flushed
wth argor? and then!®Pi%H) 3 (28 [IL, 1.0 M 0.028 mol),

(1- met hoxy- 2- net hy(ligr gPp- 1-enyl oxy)trinmethylsilane (36 ng, 0.207 mml), and
Mff (Inl) were addeg. The vial was capped and heated at 80C for 16 h.
After this time, tfjegpeaction mxture was cooled to room 10t enperature and
partitioned between ethyl acetate/Et20 (1:1) and water. The organi c phase
was separated, dried%ver Na2SO4, and concentrated in vacua to yield a
residue. The resid W i.fied by prep HPLC (Phenonenex Axia Luna col um
(30 x 100 M 50-%%\’\%8%’3%“%5 mn, then 3 nin B hold (Z:i; 40 nmunin;

Sol vent A28 10% MeQblec QO AnRetriOudidZTHFA, Sol vent B = 90% MeOH, 10%
[-120,0.1% TFA). The 15fractigns containing product were neutralized via
passage (gravity) PewdugHe goem™ 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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bi carbonate cartridge (Pol ynerLabs, PL-FICO& MP-Resin, 0.36 mml, one
cartridge per 18nL tube) and then concentrated to provide Exanple 5 (16 ng,
3099 as bt o, m LG MS (rniz) = 384 (MtH) +. HPLC Py Y6934

S0 5, aviihighabas Weirus2t8M
2-(3-(1-(4-Cnhl orophenypcycl opropyl)-(1,2,31triazol o[ 1, 5-al pyridin-7-yl)
propan-2-491 HO CI  Conpound 6A. TABLEZb

(6-Bronopyridin-2-yl1)(1- §4 chl orophenyl cl oprap %( net hanone

1002121 To a dfyarasieristic i ‘Jtﬂﬁéiﬂ'bmtlwlﬂp eR{ALS %%&é @t H’Es%‘f"“ﬂ-'lE% nd 2.5 M

2dded & sof ut 1 BBF 9 G Bfer G RYR Wny Pl @ioliin ¢ e

dropwi se via addition fnel calibtAtQrwit 4 NOJEsthat silmaplesta@daddpon conpl eti on of
addition, the m xture was stirred_for an additional 15 nin at -78 C. To the

resulting dark green sol ution atj PR No. was Thdd@yl
1- (4-chl orophenyl ) cycl opropanecarbonitriile 4.5 ¢, 25.3 10mol) over | mn.
The reaction m xture was then allovvega TQ Wajyito|roomtenperature and to it
was added 6N HC1 (27.5 nlL, 165 nmob),—and—thg reagti on m xture was heated to
reflux for 10 mn, followed by sti+rirgtat—Foomtlenperature for 1.5 h. The
sol ution was then nmade basic by ddi%tion of N NaOH at 0 C. The organi c

| ayer was separated and the aquelus 9 ayer \Ahs_exiract ed with Et0Ac (3 x 50
15nL). The conbi ned organic |ayers Were |dri&# (MySO4) and concentrated in
vacuo to yield 8.7 g of crude nmateri7al as ams.prange oil, which was purified
by fl ash chromat ography over 330 g of silica gel (eluted with Hexanes: Et OAc
95:5) to give conpound 6A (3.3 g, 47%y| eld) as a white solid. 1H NVR 8

762(d"|-8 0 7.37 (di=8 Hz, 1H), 7.24 ((Li.
- FB?E‘*}‘%"Q}‘)“%“‘“ ‘z"z'gltﬁz‘"'"‘g“ﬁz oS, v (m 2H, 1 30-1.28 (in,

2H) LC/ |V5 (nl [08)98F 33Bfetciiat x@@ﬁﬁ@d&idtrﬁc&ty was conducted for each crystalline form

(E)-N 4(6-Bronopyridin-2-y1) :

chl or ophenyl )cwapF%bymﬁ%m~§’T‘ éW€§ QLOMR By pasbrans e S6ISHSHGHrRIS i de

1002131 To a 2 0 : _ ) -( 12 g, 0.36
nmol ), p-tol ue%éllgh%l#%ir:iE)Hlﬁg%gl%g(?%.r%@?}g?y%%%q(%l l?"a W’ﬁﬁu@gr?{%%f nmet hanol .
The 10 The instrument was calibrated with high purity indium. The heating 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

5  thermogram for the N-2 crystal form of Example 1G, which was observed to have an

endothermic transition above ¢a. 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 IG,

which has a negligible weight loss up to about 100°C.

EXAMPLE TH
2-(3-(1-(4-Chlorephenyl)cyclopropyl)-[1,2,4]triazolo{4,3-a] pyridin-8-yl)propan-

=77 -



reaction mxture was stirred at 65 C for 6 h, cooled to roomtenperature,
and the solid was isolated by vacuumfiltration to afford conpound 6B (0. 13
g, 71%yi 0RSs white powder. 11-1 NVR 6 13.34 (s, odsd, J= 8
e, 21-0,@?‘?{@%%% (m 2H), 7.42-7.40 (m IH, 7.31 (d‘f&@%"ﬁ‘z"%’ ' 7.08
(d, J= 9 Hz, 2H), 6.90 (d, J=9, 2H), 2.43 (s, 3H), 1.36 (dd"I= 2, 7 Hz,
2H), 1.22 (dd, 1= 2, 7, 2H). LC MX-phBisddixte S$I6 (M- K)' . 10Conpound 6C.

7- Brono- 3- (1- (4- ehl orophenyl)cyclopropyl)-ll,z,éltriazol o[1,5- al pyridine
Cl [002141 To a solution of conpound 6B (0 g, 1.3 mol) in 13 nlL of

di chl oronet hane was added i odobenzene di acefat®e (0.65 g, 2.0 mml) at room
15t enperature, The reaction n‘ixii4 r 5 otip=ed at roomtenperature for 45
mn. After this tinme, the solven ved in mato, 3 nlL of methanol was
added and the resulting solid was isplafed-by vacuumfiltration to yield
conpound 6C (125 ng, 27%yield) as amBff-white solid. IF1 NVR 57.28 (s,

4H), 7.16 (dd"dcehe 7o Hze AHE,. 7.05.(dd. 1.9 Hz. 1H). 6.94 (dd").= 2, 7 Hz,
s TS0 by, o ey e digOubln adioGsrnyiidin Susch & 7 5
350 (M + H  Covpadird aDhalMedd Vil containing crude Example 1 at room temperature. A
3-(1-(4-chl orophenyDeyel opropyl)-(1,2,31triazol of 1,5-

al pyri di ne-7- édidgusoniated WHB@D agigrion vobp @ FlinToofzhGaldiion pf s suceusvessel was

added conpoun (19 TP O P I D el - bis (. dj vl phosphi no) pr opane
(11.8 ng, O. og‘“?}%ﬁé’fﬁ%gb%” “agi%%*r?(%‘l'g&é“elég’gheg’&%&%{ @gﬁ[}%wﬁé{) Y 0 of
met hanol and txhmblMIEBXIaREE G616 THE maRridSvadBmilyzed Thehe\e s8I of RS seal ed,
bubbled with CO for 5 mn, and then pressurized to 25 PSI with 5CO The
reaction ni xt Giodadesated phaye wrbeagostdine 1ptchaluAdesrysslimgpatyfial @@  The

m xture was coqled g tenperature, diluted with nethanol, filtered

t hrough a padggkﬁ%ﬁl?tl\gpg&%' concentrated in vactio. The residue was
partitionedd between 20 tnL of EtOAc and 10 nlL of brine. The organic |ayer
was washed with (2 x5 nl) water, dried over MySai and concentrated in nato
to yield a resigtCrysabXray Measirelaents 0di ssol ved in acetonitrile, filtered

and purified ve e | M ou, C18 col umm, . 30.mn

gradient fr om@é%logﬁ}oﬁéﬁm%&:ﬁ@%ﬁ%g 3% Ehfé%gﬁlj)?g‘lﬁ*?coﬁlf.dglgg@m?ﬁﬁé‘&Hz0/ TFA

90:10: 0. 1), witIhdimedsdicowinr Aigetrafs (A0, swdwhired thesailgdd cageriti@ct RS wer e

concentrated in vactio to,yield conpound 6D (32.2 ng, 68%yield) as a

bright yel | ow'SHICTEUC FEYCINKRIY GrstRiisor! ddyme 57, wscq@oupgse)ymplpcules 1), 7. 54

(224)1 :1?335%8?1‘%Ep:mr§?tri%§ﬁiz a1§t§cz}(s@l dé@ty fo?th%%?fon%ldh‘,xf’llrna%lﬁda% Fokn [ M2
below,

Cell dimensions:

a=10.016(1)
b=19.772(3)

20 ¢ = 10.169(1)
=90
B = 103.454(7)
v =90
Space group: P2i/c

25 Molccules/asymmetric unit (Z7); 1

Density, cale g-cm™:; 1.444
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Hz, 2H). L M5 (mz)= 328 (M +. Exanple 6 100216] To a solution of conpound
6D (0.03 g, 0.09 mol) in 2 nL of THE was 20added net hyl magnesi um chl ori de

(0.09 ”L’w8-zﬁeﬁ)/d11§%5) qropvvi se over a pe_ri od of 2 MM unGefikhidsReeRs
at nosphere. e reaction mxture was stirred at roomtenperature for

After this tinme, the reaction m xture was quenched with 4 nL of saturated

aqueous sodi umpek2er i tie,unitbel pirgaairc wtaybhinahfosepgicatyed| Xand t he aqueous

| ayer was extracted (3 x 5 nL) EtQAc. The caonbi ned organic | ayers were
dried over 25Mmysudlognphie ambsheerdns odhameareure gosgived i AUt dlde-APcohol  as
an off-white sglid. The solid was di e st hgeel . filtered and
purified by re Ife"”r“g{éc éﬁ%*é’i’gff—‘iﬁﬁ'cx? iff‘gﬁﬁﬁ’%?ﬁg? ﬂéh?:lilgﬁ c{(;bl?sgﬁn 30 m n gradi ent
from 20%00% B. A = H20/ CH3CN 90: 10. B = CE3CNI 1420 90:10) with a flow rate
of 30 mtnin. The desired fractions were concentrated in [ineup to yield
Exanpl e 6 (37. Powdgr S5rapBiffedctipn as a white solid. 301H MAR 57.24-7.19 (m

4H), 7.02-6.98 2H)., 6.80 (dd, J= Hz, ) A 7D (St 1.60 (dd,
.1=3, 7 Hz, 2I—60,%£H]?.13|(;9( '(1 (o %),W% I:Lﬂgi,d(:ty)nl—(lg?mé%%d !ﬂ%?é Ogtél'r}lbﬁyﬁ%lfﬁ%@rk%ﬁgyl proton
i s not obser veglobdduichigsctibdd hebdiRboleCFiaro & tb®} the FXBMBBEh HNhe N-Hy.  EXAMPLES
7 TO 16 1002171 Exanples 7 to 16 in Table 3 were synthesized according to
t he procedur escrystallingelepn fasEqampel. or by other simlar nmethods known to
one skilled in the art, with 5other appropriate reagents. TABLE 3 Exanpl e
Structure LG/ MBS ES+, M+Fh FIPLC purity (% 7 C N 1\
10 EXAMPLE 2

1-(3-(1-(4-Chiorophenyhcyclopropyl)-[1,2,4]triazolo[4,3-a]pyridine-
8-yhcyclobutanel TFA Salt
cl

H0|N

100204]  To a suspension of 1C (70 mg, 0.2 mmol) in 2 ml of THF at -10 °C was

15  slowly added iso-propylmagnesium chloride lithium chloride complex (0.602 ml,
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 rcaction 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/TEA, 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-Chiorophenyl)cyctopropyl)-8-(prop-1-en-2-yl))-

279 .



HOl4es U 300 >95 8 C1 YO HON HOri.-Ni"lIts 340 >95 9 A NN NO''''Nex 356
>95 10 G N-N. IN HO Jh.Cl 362 >95 |1
WO 2009/045753 PCT/US2008/076984

[1,2,4]triazolo[4,3-a|pyridine TFA Salt
Cl

[00205]  Argon was vigorously bubbled through a stirring mixture of compound 1C
(0.070 g, 0.201 mmol), boronic ester 4,4.5,5-tetramethyl-2-(prop-1-en-2-yl)-1,3,2-

5 dioxaborolane (€.038 mL, 0.201 mmol), and K;PO, (0.107 g, 0.502 mmol) in THF (2
mL) for 5 min. After this time, PACL(dppf)-CH,Ch (0.016 g, 0.020 mmol) was
added. Upon completion of addition, the reaction vessel was flushed with argon,
capped, and then heated to 90 °C for 20 h. At the conclusion of this period, the
reaction mixture was cooled to rt and filtered to collect the crude product. The crude

10 compound was purified by prep-HPLC (H20/CH;CN/TFA, 20% to 100% B, 30 x 100
Luna column) to obtain Example 3 (30 mg, 48%) as an oil (TFA salt). LC/MS (m/z)
=310 (M+H)~. HPLC Purity >95%.

EXAMPLE 3B
15 3-(1-(4-Chlorophenyl)cyclopropyl)-8-(prop-1-en-2-yl))-
(1,2,4]triazolo[4,3-a]pyridine
Cl

NeN
[

[ N
Z

f00206]  To a slurry of compound LF (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 minperiod. Upon the completion of addition, the reaction mixture was heated to 95
°C where it was held for 22 he. After this time, the reaction mixture was concentrated
under vacuum distillation to a volume of ~ 45 mL. Acctonitrile {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

80 -



Cl N-NO INHON . 342 >95 17 NN O HON 296 >95 13 G NN \ HON 330 >95

Exanpl e Structure LC M5 (ESt+, M+1l4) HPLC purity
WO 2009/045753 PCT/US2008/076984

water (260 mL) was added to provide a sturry. The slurry was warmed to ~ 20 °C
where it stirred for 18 hr. At the conclusion of this period, the shury was filtered.
The filter cake was washed with water (75 mL) and dried in vacuo for ~ 3 hr to
provide the crude product (12.1 g).

5 [00207] The crude product was added to a flask followed by toluene (50 mi). The
resulting mixture was stirred for 20 min in order to achicve full dissolution. Upon
full dissolution, a mixture of concentrated hydrochloric acid (4.3 mL, 50.1 mmoles,
1.2 equiv.) and isopropy! alcohol (15 mL) was added to the solution over a 15 min
period. The resulting HCI salt slurry was stirred at ~ 20 °C for 18 hr. The resulting

10 solid was collected by filtration, washed with toluene {25 mL), and then dried in
vacuo for 3 hr to provide Example 3B as the HCl salt (11.2 g). The HCI salt was
transferred to a flask and then acetonitrile (45 mL) and water (45 mL) were added.
The resulting mixture was stirred for ~ 5 min in order to achieve full dissolution and
then cooled to ~ 5 °C. Once at the prescribed teraperature, a solution of potassium

15 carbonate (7 g, 50.1 mmoles, 1.2 equiv.) and water (90 mL) was added overa 15 min
period. The resulting slurry was stirred for 30 min at room temperature. The
resulting solid was collected by filtration, washed with water (60 mL) and then dried
in vacuo at room temperature for 48 hr to provide Example 3B as the free base (9.5
g). The free base (9.5 g) was dissolved in acctonitrile (45 mL) at ~ 40 °C. Upon

20 completion of dissotution, the solution was cooled to ~ 20 °C and water (90 mL, 0
vols) was 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 I8 hours to provide recrystallized
Example 3B (yicld: 8.5 g, 63 %. Purity, 99.61 %, melting point 128.9 °C). [R (KBr)

25 3099, 3025, 1630, 1601, 1484, 1451, 1368, 1325, 1107, 1091, 1044, 1007, 924, 916,
749, 675, 531 cm™. "H NMR (400 MHz, CDCLs): 6 1.47-1.60 (m, 2H), 1.66-1.78 {m,
2H), 2.30 {s, 3H), 5.63 (brs, [H), 6.75 (1, /=69 Hz, 1H), 6.78 (s, 1H), 7.18 (5, [H),
7.16-7.27 (. 3H), 6.99-7.10 (m, 2H), 7.74 (d, /= 6.1, 1H). "C NMR (100.6 MHz,
CDCL): §154,19.8,22.0, 113.6, 121.0, 121.4, 123.5, 127.6, 128.9, 129.9, 132.6,

30 137.3,138.7, 1484, 149.3. Mass CysH|2CINs (M + [): m/e, 310.13. Anal. Caled for

-] -



(99 14 ci N-N11 HOON4 370 >95 15 mN-NI .2., ON4 369 >95 16 ci F3d'il-N#

HONis (N 00 en >95 EXAMPLE 17
WO 2009/045753 PCT/US2008/676984

CisHisCINs: C, 69.79; H, 5.21; N, 13.56; CI, 11.44. Found: C, 69.44; H, 5.02; N,
13.48, Cl, 11 .45,

EXAMPLE 4
5 3+(3-(1-(4-Chiorophenyl)eycloprepyl)-[1,2,4|triazolo[4,3-a]pyridine-8-yl)

propan-1-ol
Ci
N-N Si;
P
HO [N
o

Compound 4A. 8-(2-(1,3-Dioxan-2-yl)ethyl-3-(1-(4-chlorophenyleyclopropyD)-

10 [1,2,4]triazolo[4,3-a|pyridine
cl

[00208] To a solution of zinc chloride (274 mg, 2.0 mmol) in THF (4 mL) was
added (2-(1,3-dioxan-2-yDethyl)magnesium bromide (8.8 mL, 4.4 mmol, 0.5M THF)
to provide bis(2-(1,3 dioxan-2-yl)ethyl)zinc. [n a separate reaction vessel, a mixture

15 of compound LC (348.6 mg, 1.0 mmol) and potassium catbonate (276 mg, 2.0 mmol)
m DMF (5§ mL) was stirred at rt for 3h. After this time, argon was bubbled through
the mixture for § minutes and then the bis(2-(1.3 dioxan-2-yDethyl)zine and
Pd(dppHiCl[CH,Clo] (81.7 mg, 0.10 mmol) were added. Upon completion of
addition, the reaction vessel was flushed with argon, capped, and then heated at 90 °C

20 for [6h. After this time, the reaction mixture was partitioned between diethy] ether
and water and stirred vigorously for 15 minutes. The organic phase was separated,
dried over NapSOy and concentrated in vacuo to yield a residue. The residue was
puritied via flash chromatography (SiOs, 0-100% ethyl 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% MecCN,
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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2-(3-(4-(3-(4-Fluorophenyl)-1, 2, 4- oxadi azol - 5-yQbi cycl o[ 2. 2. 21oct an- 1-y1) -
[1,2,4]triazol o] 4, 3-a] pyridi n-8-yppropan-2-ol NN HO Conmpound 17A

Met hyl 4??2%@9 §4swgrophenyl) - 1, 2, 4- oxadi azol - 5- PCT/US2008/076984

yQhi cycl o] 2. 2. éloct ane-1-carboxylate CO2Me 10[002181To a suspensi on of

4- (met hoxycar bonyQbi cycl o[ 2. 2. 2] oct ane-| -carboxylic acid (3.9 g, 18.2 mmol)
in 60 nmL of dichloronethane was added N, N - carbonykiiimclazole (4.4 g,
27.3 mmol ) at roomtenperature. The reaction m xture was stirred at room

tenperature fofomppund4iei-@-G¢&hinphenybsrsieppmbil b ditgatdd4és 0 g, 32.4
m nd) was adde ol | qued tirring at roomtenperature for 8 h. After
this tine, thg]pﬁ{.lgltnﬁ(rg\éﬁ)&%@ég@ncentrat ed in vacua, diluted in 40 nL of
toluene and stirred at reflux for 16 h. After_t®is tinme, the reaction

m xture was cooled to roomtenperature, djl y with 100 nL of ethyl

e AOFgani c | ayer was separat ed,

acetate and washed with 30 nL of brine. }R
dried over MgSO4 and concentr at edoWV@a. [he 5resulting crude materi al
was purified by flash chronat ography o 330 g of silica gel (elution with

0-20% et hyl _acetate in hexanes) to af] co d 17 3.0 9..1 mmol
50% as a whi t 02091 qTog 10(1#%(3111@1;@&% ?M%qgfb%g mnloléa%ﬁ(t;ﬂ}ggz.i-p}%

4- (3- (4- Fl uor ophemid sidufe A1 PAFALBZOY mRioY D CYR! Qb kAL @RS ated

101- car boxyl i CQ/&%?%%%&@(@%QL%T?HL% 135 gﬁlgﬁgﬁfs)i on‘“ Iofl gé’npound\ 17,3\cl ((:{3. 0g, 9.1
mol) in 7 L efrcfiedvianol wwesirad e dh 4Mtaghie dos, the GrEtiOR mixtmke wa9. 6 nmol )  at
room tenperature. Upon conpletion of addition, the reaction m xture was
stirred heat edP*t*'Bt.“B’S‘é:bW@’rné”lyﬂ ac:fglgstqnpl,ﬁg’é Sptyfated apuCou) SOUHE LGOS AYL of this
period, the reggctioh S%ifﬁldﬁi%rimas%ﬂ@dqﬁtiftﬂe 5@9&5%@&@‘%%&%@0@%& hen
concentrated in vacua. e resulting aqueous residue was partitioned

bet ween et h§l agetiapiesanas soptraed, diibeovpHNwaS).,, adj ustadhated ifdvdoye taddild 4 on of

concentrated. FIC. The organic |ayer was separated and the aqueous |ayer
was extracted [e8idye. ﬁwr‘f’fﬂd”\?\nwtaﬁp‘é'tﬁ?wlma@glﬁ?@“dtqﬁ’rﬁﬁ%&f&ﬁ@iﬂé@)ﬁé’r%ﬁﬁi c layers

vere dried acetate / hexanes) to provide compound 4B (95.6 mg, 73%) as an off-white foam.

Exampie 4

15 [00218) Toa0°C solution of compound 4B (32.6 mg, 0.1 mmol) in THF (1 mL)
was added sodium borohydride (3.9 mg, 0.1 mmol} in one portion. Upon completion
of addition, the reaction mixturc was stirred for 1h, After this time, a 50% saturated
aqueous ammonium chlotide (1 mL) was added and the resulting mixture was stirred
vigorously for th. At the conclusion of this period, 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
= 00% MeCN, 10% H>0 with 0.1% TFA), and the desired fractions were collected,

25 washed with saturated aqueous NaHCQO; and then concentrated to afford Example 4
(9.5 mg, 29%) as a palc-yellow foam, LC/MS (m/z) =328 (M+H)+. HPLC Purity

>95%.

EXAMPLE 5
30 Methyl 2-(3-(1-(d-chlorophenyl)cyclobutyl)-[1,2,4|triazolo[4,3-a]pyridine-8-yl)-2-
-83 .-



20 over Na2SO4 and concentrated in vacua to give conpound 17B (2.8 g, 8.9
nmmol, 97% as a white solid. LCM5S (mz) = 315 (MH). Conpound 17C.

N -(3-Br jo§i-83 2- y0-4-(3-(4-fluoroplienyl)-1, 2, 4- '.

oxadi azoﬁ?@g%%?gﬁl o[ 2. 2. 21oct ane-| - carbohydra/i de 25 PCT{B%)ZS%T( 3 a
solution of compound 17B (1.0 g, 3.2 mml) in 25 nL of dry tetrahydrofuran
was added NWM (0.65 nlL, 5.9 mmol) atthyipeopahedtper at ure. Upon conpl eti on of
addition, the solution was cooled to 0 "C and ethyl carbonochl oridate (0.38
m., 3.95 mmol) was added dropw se. The resultji neg i xture was stirred at 0
"C 5for 30 mn, and then 3-brono-2-hydrazin @ i di ne (conmpound 11A, 1.49
g, 3.95 mol) was added in one porhi n.N"Ii egCtion mxture was stirred at
OC for 30 min, and then at room@ for 2.5 h. After this tine, the
reaction m xture was quenched wt ber, 6 organi c | ayer was separ at ed,
dried over MgSH and concentratedin ua. ‘The resulting crude residue was

urified by fl 10ghr omat ogr.aphy over, 120 f.sili el radi ent

gl ution wi %/h d@g% eﬁﬂﬁf“ré‘e‘g&%a‘@‘#"ﬁ"%‘éﬁ‘éé’ﬁé&‘j&f‘g“b&?f{}%‘k@@ﬁ%ounfﬂg17c (0.73 g,

1.5 mmol, 47‘%)cmaﬁ>p5cngxhéyb@b§t?i)1}@,4]4@%@1@45%@%@&8{% wWdA4 mmo1;  Compound 17D.
0 -alpyri di nB-

5-(4-(8-Bronp-j 1, 2,41triazolo(4,3
15y Obi cycl 612 (izremiesldt aptanney oinglay 4 Expmpled p HaRy(I2-mg, 9,049 oxmdi @xlol e [ 002211

T | uti . 1 5 nml)..in 22 m of 701
mxture of et SRSETRRP St futdn e e R ol R PR G L e
added DI EA (2.2 jd,.1.00, (02%m@ho| tghhqﬂ?owﬁgﬂz_%?@iﬁ)%w-é@_1@9ﬁiiﬁ1&t@ﬂsiaflc

),
triethyl phosphine (0.67 nL, 204 e resulting bright yell ow
suspensi on wa$36smg,k28d maol D@ IVEF (L8l )heraaddwhi Tie vpdivat cabld@ndl haitedlat ed t hat

the starting neterial, had, been consuned. The reaction m xture was then
quenched wit hq&?@t grt%‘ H’ﬂb ‘%kﬁ’éﬁlﬂ‘r‘d’&hiﬂwlf“ﬁ?@}m\ﬁﬁgt ‘é’é‘;fé??@?é’d?orari ed over MySO4
and was copcemdnRtalc p\égﬁigfcdtb?t»%blﬂﬁﬁly1tc1&f?at9EHg?l:rﬂa&nﬂr\- aFelr.: let:ﬁﬁli’CUde

material was taken up in L of nethanol, and the resulting sol1d was
i sol at ed 25by phae wassepdrited, iaied orr HadO,hedcwastieddw tdaucolyitldetehidmol t o

ield 17D,( 0. 48 .02 | . 689 vel | lid. LCMB (mlz) =
206 Oy eo bt bufl g LG @b pamenoi Rub R sk s s &
y1) bi cycl 012. &I@;m?ma%vbﬁ-h)s-nﬁiﬂr,,tﬁergﬂ MniBg%% @i&)drﬁ%gl[i)mgixgﬁt@@e §ouar boxyl at e

1002221 To a pressure vessel was added npoun ( g, 0.85 mml), 17
mL 5 of net hakéItH, Y03 hDsq. dogivénfiolptn BrtiOho)pObp Hite HEO. 0% FAD. Wi# nmof t

pal I adi un(,11) .acetate (0. 038 0.17 moft.and triethylamne (0.36 nm., 2. 6
ol 5 The oy d3EEPES Pl DB WO R BOLE b X T e SBHED JB S h 25 PSI of 0O
at room t enpebrhwhitic chifd eﬁB&%Ih@ﬂaﬁﬂ ML-HIC®) ; WHSREMED. 3B SRR Dk 0arBRGe Wher e it

stirred for 18 h. After this time, the reaction mxture was coolfed to room

t enper at ure. Crdémittulithendghessoniepaded O pevpledanmpl, 5 { hewr HEO: owhite xt ur e was
diluted with h filter: r.ough ) [, Celite and concentrated in
vacuo to vyi el ?ﬁgn ier@%’{é&@.zg Tﬁé'?&@?lﬁ%ug&&vg?“ﬁgﬁgs{?oned bet ween 100 niL of

ethyl acetate and 50 ML of brine. The organic |ayer was washed

20 EXAMPLE 6
2-(3-(1-(4-Chlorophenyl)cycloprepyl)-[1,2,3]triazolof1,5-a|pyridin-7-yl)

propan-2-ol

-84 -



(2 x 25 1nL) with water, dried over MgpSO4 and concentrated in yan() to
yield the crude product. The crude product was purified by flash

chr omat oggaphyy,R¥e 40 g of 15silica gel (gradient el utipgmwd2bis069k90%
ethyl acetate in hexanes) to provide conpound 17E (0.35 g, 0.79 mml, 93%
as a white solid. ILCMS (mz) = 448 (M+tH). Exanple 17 201002231 To a

sol ution of CoGpaymechdlerE ((BI0mopyridn22y)itot-¢hlonoplenslesiclopfonydt r ahydr of ur an
was added dropwi se a 3M THF sol uti on of nethyl nmagnesi um chl oride (447 ftL,
1.34 mol ) at P& ¥nperat ure. Upon conpl etion of addition, the reaction
m xture was stirred at roomtenperature for h,ctand then an additional 6
eq of nethyl magnesi um chl ori de was added. A 30 mn, the reaction

m xture was 25 anal yzed by HPLCpgr g lshoed’ t hat the ketone had been
consunmed. The reaction mxture was |[fhep glenched with 10 nL of saturated

0
aqueous sodium chloride, 10 nL of sat#rated aqueous ammoni um chl ori de and

then ethyl acetate was added until two clegr phases emer T rganic
| ayer was sepalMZBd ahe2 diye>8giasuy qoé{?@ﬂa%@;‘ﬁ “g irléé‘fr[‘ea%‘ﬂﬁg: ‘3?(”1% @rL) with
ethyl acetate. The.conbj P 1.8 ShScobRl § Gk b@Gn P & wAVERId sand
concentrate iﬁ-ggg’%@c?n'?%’rbﬁﬂe @gﬁﬂgﬁcdrdg%gdsﬁp@?ﬁ)al . Th?a cr u“élé mat élri al was
purified by fl ashicahropraiRenaphyinoves, 240 ngnaf nsi) Inlcel TG, dfpist ven with O-
100% et hyl acetate in hexanes) to yield Exanple 17,(50,{%&, q 11 mmol, 50%
as a 5white sohddiion/fomel prdes pitregupamesphas. Upqneprpleynstadaien fige1- o .
EXAMPLE 18 L S  ocnline dark orec

5- (4- (8- Cycl opF‘d)’ﬁ'g'/i-"‘idi?tﬁ’,cﬂf?lrdflﬁ%r% lél{SSIPg]&E)frgi i gPéilcﬁﬁg}thgf]gflzt.cg. 2loctan-1
-y0-3- (4-f1 uot apldh@nYik e lad adtie@* a8licRbRbRendfoyclopRPRREFo i (40 gnts 3 cr ovave
vi al was addedc(gor?pound 17[6)l ?45 _rrgg,iib.0.0QS %m)yl ?)Q)ge/cl opropyl boronic acid
(14.7 ng, 0017 vmwd)ver poinaddie rastphos platveas (B4 ajowy) (0 @20600AN) , pal | adi um

(I'l) acetate (0.71 , 3.16 ttnpl i ohexyl phqgsphi.ne (1 ng, 6.41
ttrmol), 7394 téﬂﬂﬂi’éﬁglg%ﬁ t%*ftwraﬁ"rlr‘g‘Fa Qﬁk@%fﬁp‘&ﬂ %ﬁ*ﬁl“gf‘% rtlhcorf“‘gc%glgddi tion, the
vial was flusheg w.th RiddiQgaMux §Rah B, &NbvwRe 8] Sthih®ar IOACwhesRrd for stirred

for 18 h and then cooled to roomtenperature. Once at the prescribed
t enperature, theé hniTht wieionass dich utedelbasictoly aBdifion of N PR A °C. fibEt er ed

through a pad of Celite and concentrated in vacuo. The i esi due
was di ssol ved PfEanip layer wis Sﬁ??f'aé‘id&fl%r‘%aqmghg&‘\mﬂf ﬁ‘t‘t%g%“_ﬁé%cr(??‘ogrqs of
vater, driqd oygh MiSOhid (RRRRGEIELAIEHI (M IBIUR dfoctirabdlindutias) due.

Thi s residue was “di ssol ve acctonitrile, filtered and purified by
reverse phase KRWG.{PhsrudMiuttrishas ai5x3Qomil, Sthichovasprrificti®yiiash gr adi ent from

20-100% B. A = H20/ CH3CNI TF 0:10:0.1 = H2 FA,90Q:10: 0.1, with
flow rate of Sﬁlli'ﬁﬁ‘ﬁrﬁﬁlﬁ% Wﬁé“%@]ﬂ%‘@aﬁ ﬁl Qf?@t;}%\?@?%@%ﬁ%gf\gg?gyogﬁ e
concentrated 1 Ro¥RaHakaLe S0 LECASE ROUHIONELARMIRLS S0l -k le, A9, val or

remai ned. The aqg yer’ was” extracted wth chloroform and the conbi ned
organi c | ayer s 7were/dRiteg 1BY 6137 Ky 3% ldnd Ho,oricidit.f-a8 8d, 2H). Lbcdo/t8 gi ve

; . . . |
(EX M?m e 186200 181 %970 Ry 135 18s B A YA G L Gas Ry 2) = 430

Compound 6B. (E)-N'-((6-Bromopyridin-2-yl)(1-(4-
chlorophenyl)cyclopropyl)methylene)-4-methylbenzenesulfonohydrazide
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EXAMPLE 19 2-(3-(1-(4-C hl orophenypeycl obu

tyl)-[1,2,41tri azol opyridi n-8-yl)pr opan-2- amne, TFA Salt C 5 Conpound
19A. 4- Mewboyywnangy! 2- (3- (1- (4-ehl orophenypeycl obut y1) perusines/oreos:

11, 2, 41tri azol o[ 4, 3-a] pyri di n- 8- yppr opan- 2-yl ear bamat e Cl E%JB%%?])S{FO a
sol ution of Exanﬁée 14 (120 nmg, 0.32 mmol ) in dichloronmethane 10(3.2 nl)
was added dropff&e] 1-Tor Aok Mummtmmmww@umﬂwemma(mlg €52 pL, 0.39

1) d 1 i od t f add th t
ot i o e s e bRl iR a0 T e Tleh SRk Pl sbmpervhells The.
| t / | aGet donk rekeher2d 106N | ut
of “sod U agt de (bRt BROGYET D PR O S B plop) elibe MR ST Somise

during a 1 m nutiewpesdlgcd] byl@dpmnﬁidamltehff@d cohpaddsBi®M ¢ 78 yi@@GET on
m Xt ure was stirred for 1h ter this tine, the reaction m xture was

partitioned bet‘lERoufet ﬁWM& Pdd 3htd et 80 (dakd 8417 2ied SV g6 oWy for 15

m nut es, At t f. thi th separated
dried over 4&?7?@54"#]%{2& q %J}c]ogﬁfégﬁm ‘%&d i @gg%{) 6I'Sﬂjﬁr esul Tlg resi due
was di ssol ved 243 (8,0l einds ((R./242, mHz, 2000 1, Dga{ded bor, nEl | LyMERyS =ishg stirred
for 2016h. Aft(@]; hgls tinme, the reaction mxture was cooled to room

t enperat ure. t the prescribed tenperature, a solution of

4- met hoxybenzyl al cohol (81 pL, 0.65 nmol) in toluene (300 [IL) was added,
and the resulting solution was heated to reflux where it stirred for 18h.
At the conidl usTampoahd 66i 3-Brembei- (#-hﬁlof@ﬂ&iylﬁybl@m?)u)’ﬁ JMNBEigepasntrated in
vacua and the resuI: ting residue was purified via f chr omat ography

(Si 02, 0-100%%RMiAinecet ate! hexanes) to afford conpound 19A (115 ngy, 71%
as a whlte foam LC/MS (rn/z) = 505 (I\/H—I)' Exgppl e 19 5[ 002261 To a

sol ution of conpound 19A (100 ng, O. 198 | n di chl oromet hane (990 pL)

was added trifluoroacetic acid (990 conpletion of addition the
reaction mxture was stirred for g=~and then carefully poured in to
excess 50% saturated aqueous sodP s ar nate. The resulting m xture was
stirred until all the acid was neutl'al The organi ¢ phase was
separated, dried over 10sodi um sul f are, and concentrat ed |n mat 0. The

oi umm (30 x JAEe R ol b LR A & BB 0 e i
Sol vent A = l(d%ﬂ\iﬁ@d;hdﬁ@%dadﬂlﬁﬁo&mbtdm@c &8@%5%0.65g|2/@m¥n05aﬁ08ﬁ%m“ 10% H20

with 0.1% provi de Exanple 19 (78.2 , 82% as a white foam (TFA
salt). C/l-g atlu.c 3dp reaghg nqgcpm‘@\ s(tmcd atigc}%n tcmpc/l()aturc for 45 min. After (

tth time, the solvent was removed in vacuo, 3 mb of methanol was added and the

resulting solid was isolated by vacuum filtration to yicld compound 6C (125 mg, 27%

yield) as an off-white solid. 'H NMR: 6 7.28 (s, 4H), 7.16 (dd, /=1, 7 Hz, 1H), 7.05

(dd, 1,9 Hz, 1H), 6.94 (dd, J =2, 7 Hz, [H), .70 (dd, /=2, 7 Hz, 2H), 1.43 (dd, /=
20 3,7 Hz, 2H). LC/MS (m/z) = 350 (M + H)'.

Compound 6D. Methyl 3-(1-(d4-chlorophenyl)cyclopropyl)-[1,2,3]triazolo[1,5-

ajpyridine-7-carboxylate
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15Purity >95% EXAMPLE 20

8-(2-(114-Tetrazol -5-yl) propan-2-yl)-3-(1-(4-chl orophenyl)cycl obutyl) -

[1, 2, 41t rydzbhdakshs3-a [pyridine C 20  Conpound 20A.  pCT/US2008/076984
2-(3-(1-(4-Chl orophenyl)cycl obutyl)-11, 2, 41tri azol o[ 4, 3-

a] pyridin-8-y1)-N-(2-cyanoet hyl) - 2- et hyI pr opanam de Cl [ 002271 To a

sol ution of Exmﬂmsqe 1%0 4 DR Lpessude RF61 wanddled cougoehild? Ghotchthemeps L) was

dded d h t t 40.331
ol ) dur i ng a4 SRR PP B DOBEE HonBeakTgrgh PAGBRPT B EREs fanct  on
M Xture was st jreeh ;mb%%mom&%ol A thaﬁylﬁﬁﬂ@tm A0, 03 hulbls PRI i od, the

reaction 5mi xtufe was ¢ 3-am nopropanenitrile (122 pL,
1.65 mol ) wasvashdeds delogwiublEethuith 69 t@r Sjmnm mdttmlpvemtmacd wRE PEEwh t i ng

m xture was stirred for 30 mnutes. and t s rem)ved
The mi xt ur 5 waSOs T KaefionaHxivE ¥as shacdia ‘ﬂ%@ééelﬂ” Cﬁf gg]gS[ﬁ?k col um
and purified vj 12 [ 75%
ethyl acetate] Inﬁmh co%nt [(?(gf%r}])ﬁrqé Mu;g %h@%d th'h n?bg a‘h% u@?@%ﬁ%‘gﬁ%}{ H o 10‘6%

ethyl acetate {)ddhﬁXI@ht@ihd &tﬂc@aﬁlhl@d@ mewmdﬂhmbsﬂﬂé\w@fﬂdlnrtg)ne(mﬁb%'eea% alcol orl ess
viscous oil, LC/ M iﬂ’u 22 . (MtH) h. Coglpound 20B. . o
3-(5-(2-(3-(1- (’leEt@ﬁ\Pdeb whyBeynst dBepipryic pyeravay peshed wih &4 % 5 L) water,

al pyridin-8-yl 1 L etrazol, Tl r b el &gk whd NC
1003281 To a sORUT AV SR EIARTPTY o RUTREGERL, T @ik

di chl or onetipanegis{ohed updc):tomm dided apg/purdict By (¢3& :gpphasOHRAIZ7 (FmmL)na Sand

phosphor ous pent achl ori_de ).. The.r ture was
heated to ref| kXS cheri thm'%‘élidil‘n\g(f‘ Tb%]OQ (55%\%3 = p Q?{:MM?)H?O dact i on

m xture was cogl L§ichane (14 M,
0. 107 nmol ) wag ﬁ@é@/ﬁag?n corrp? Z){ %ﬁdgpga%g?ﬁ(gﬁ“ﬂt“ﬂ?%%gu Ct| ng m xture

was stirred fofracdibhs wae ccb:’mentmmdcﬂz UBLOD )oefld tdm®upeed (fd 2 mpro8% yield) as a

dotri et hyl si | dded a t t
s St 11ed. T oprighyelati el omHNR (Aol b et 7 o G | IS Ber 08, the

Chromm ogr dshy 1ty 7 26788 0n SB0PL M QLA R 2 T AP IBTAE VRS- Y mpound
208 (20 nyg, 62% a5, BC/AM @rhessy (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 cxtracted (3 x 5 mL) EtOAc. The combined organic layers were dried over
25 MgSO0, and concentrated in 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 = HLO/CH:CN
90:10. B = CH;CN/H,0 90:10) with a flow ratc 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), L.75 (s,
6H), 1.60 (dd, J= 3, 7 Hz, 2H), 1.36 (dd, J =2, 7 Hz, 2H). The carbinol hydroxyl
proton is not observed in the 'H NMR. LC/MS (m/z) = 328/330 (M + HY'".
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viscous oil. LOOM (nmz) = 447 (MrH) +. Exanple 20 1002291 To a sol ution of
conpound 20B (16 ng, 0.36 mmol ) in THF / MeAi (180 jiL / 180 pL) was added
aqueous sedi2zechyds oxide (72 M., 0.072 mmol, 1.0M, TheP% Boobdfgodd Xt ure
stirred vigorously for 16h. After this time, the pH of the reaction

5m xture was adjusted to 3-4 with I Maqueous MCI and resulting m xture was
extracted with ethyl acetate. The conbi ned extracts were dried over sodium

sul fate, and concentrated in vac ti ng residue was purified via
fl ash chromat ography (Si 02, O- 60‘%{"2@&%7ﬁ'§ 75% et hyl acetate] /
hexanes) to fup e . M (nfz) =
304 (M14)]. 10 E)&I\/PLE@le@ﬂ/aplldlﬁird%?gn%ph %‘3%@%?%“@53‘8 it "EL"%{
(trinmethylsil nyt‘;Cn1h@k=§0pn€evrmo«yf)€pMﬂplalrmelhgdﬂcfmm) @,04d thilica/iotho e, \Bitla] pyri di ne
Br 15 COfT%O “ﬁ %('2 ? opyri di n-3-yl) propan- 2- ol 1002301 To a

sol ution of’ ne Wyfppiop&‘ Fo%8HI ot i nat e (10.0g, 58.3 mmol) in THF (233 nl)
was added a sol ution of nethyl nagnesiumchloride (58.3 mL, 175 mol,

203.0M during a 3 mn period, which produced an exothermto 50C. Upon
conpl eti on of addi ti on, the reaction T\AB(ELEIBe was stirred for 30 mnutes.

After this tine, ..c reget ot xt-ure—was—ecar-ef h 50%
sat urated aqueous Exgimiti um chl O YCBe and theﬁcé%i[ﬁti i gHdd meitxveen di et hyl
ether and excessl.50% saturated aqueous ampotiStnMcH) ori de(%The résulting

m xture was stiryred?igorously 25for 38! m|jnute¥( The organic | ayer was

separated, dried over sodi um sulfat nd |concentrated in vacua, The
resulting oil was purified via Jlas hr omat ogr aphy
HO N
l
8 ¢l 340 =95
N-N
)
N
9 ¢l 356 >95

10 Cl 362 >05
N-N
T
HOX@ gl
P
1 Cl 3142 >05
N-N
I
”OX((NAé@
A
12 296 >05
N-N
PN
HO N
G
13 330 >05
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(Sift,

0-100% et hyl
as a colorless viscous oil.

LG/ VB (i z)

acetate / hexanes) to afford conmpound 21A (8.36 g,
172 (M+H) -

Conpou

84%
nd 21B. 2-C

hl or o- 3- (WAGRaddEtset hyl si | yBet hoxy) met hoxy) p ropan- 2- PePvsridionesd Si 0 O

[ 002311To a sol ution of conpound 21A (4.0 g, 23.3 mmol), Hunig's base (16.3
m., 93.0 nmol ), and tetrabutyl ammom un iodide (18.9g. 51.3 mml) in
dichloronethane A6akpRL) Was agialedre( 2- (chljor oot $Ioxy) ePhypuritynet hyl si | ane
(8.2 10nL, 46.6 ). The resulting nixturqgga$ﬁh¢pted tosreflux where it
stirred for 22h. 4He COTCTOsT o of — CIg S Tperi TE Teagd 10N M xture was
| oaded onto a sillc& gel| col um and fied via flash chromat ogr aphy

(Si 02, 0-30% ethyl acetate / X &MeS) provi de conpound 21B (5| 34g. 76%
as a colorless oifl. LC M (IVFEH)'. 15 Cpnpound

22- Hydr azi ny1l- 3- 24(2 (trlne hy §J| ethoxy)nethoxy)oropan- 2-y () pyridine
NHNH2 1002321 To satution—of L,uupuuuu 21 (4 B 3795 I(Sl.)i) i pyl’l di ne
(13.5 nmL) 20was dddéé ydr azi ne (4, 37 ?: J, %@ nopl ) . e resulting

m xture was heated to 1OOC where -k stirred for 5 days. After thys tine,
the reaction m xture was ed i n vacuo. The resulting oi] was
purified via flash chrom lbz, 0-{100% et hy| acetate / hexanes) to
provi de conpound (233 s—a e=y k%uﬁiJii. g&gws tm z) = 298
(M9 . 25 Exanpl ¢ 21610003 on” of* :

1- (4- br omophenyl )cycl opr ild (810 ng| 3.36 mml)| and

N- et hyl nor phol i ne (407 THF (13.5] nmL) was adged
dropwi se i sobutyli chloro t, 3.53 mmmol )iduring a 2 mnute

peri ods. Upon conpletioni-ef—additi-en—the—+r>dture—was—-stirred—for 2h and
then a sol ution of conmpound 21C (1.00 g, 3.36mmol) in TI-1F (20 nlL) was
added during a 4 mn period. Upon conpletion of addition, the reaction

m xture was stirred for
2-(3-(4-(3-(4-Fluorophenyl)-1,2 4-oxadiazol-5-yl)bicyclo{2.2.2Joctan-1-y1)-

| b.

EXAMPLE L7

[1,2,4]triazolo[4,3-a]pyridin-8-yl)propan-2-ol

N*‘N

Compound 17A. Methyl 4-(3-(4-fluorephenyl)-1,2,4-0xadiazol-5-

yl)bicyclo[2.2.2|octane-1-carboxylate

s

10

[00218]

acid (3.9 g, [8.2 mmol) in 60 mL of dichloromethane was added N7~

To a suspension of 4-(methoxycarbonyl)bicyelo[2.2.2]Joctanc- 1 -carboxylic

carbonyldiimidazole (4.4 g, 27.3 mmol) at room temperature. The reaction mixture

was stirred at room temperature for 1 h, then 4-fluore-N’-hydroxybenzimidamide (5.0

g, 32.4 mmol) was added, followed by stirring at room temperature for 8 h. After this
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S5After this time, the reaction mxture was partitioned between et hyl
acetate and water. The organic phase was separated, dried over sodium

sul fate, wodopaagentrated in vacua The resul ting residuge bk ved in
TI-1F (20 inL) and carbontetrachloride (13.5 nL) and thenwg%ol e@ﬁf% 0oC.
Once at the prescribed tenperature, Hunig's base (4.40 nL, 25.2 mmol) was
added, foll O\A/édlldoghomhgmdrmp‘mmaluatstdm o, dﬂutchmrdl()etIhWtcﬂtmmahd aere 1. 24 m,

8, 40 rrm)l) Th r.es ur.e s stirred for 30 minutes and then an
addi tional tri% %‘ﬁ ghgéﬁ f"ﬁ]%‘ F‘G@@wt g FacRee mEHgE das t96E [e B et i on of
addition, e ERAGLONINTIY Wth F00RE oPLhIIEGul B4 a0 fabe e NUt S, At
t he concl usion of this period, the reaction mxture was care I‘“y quenched
wi th water, a@ctohamc baclt\}/ct\hmaem,db@tc«b@em Mg landiortatiecdndonat efhe The
organi c phf Wy g ﬂeﬁlar at ed, d{]J ﬁg g ?‘r sodi um sul fate, and concentrated
in vacuo. The 'PEURFAGMAETALNEE PuLicr py Seshrhwmejogenhygen bt slisheel( Si 02,
0- 100% et hyl aggtiat@tly % as a
paI e-yel | ow v?scous OIOW%&B%ELN%?M&EQ% 2t ZOEQM&%E%G% @q

2- (13- (1- (4- (1 mmatet¥am dthyHJﬂJthehﬂjM}ScEméﬂ)aB&t MHI) 2, 41tri af ol 014, 3-al pyridin
-8- yl)propan-2-ol Conpound 22A. Met hyl
4-(1-(8-(2-1(2-(trimethylsilyl)ethoxy)nethoxy)propan- 2-
y1) - (1, 2, 41t r ic@aoadd 138.ad-pyuimi I )
1002341 CorrpounquJZZA was pfr?’e(gaI?i eﬂmﬁ%k?’%x}% %gﬁ%l Sl)'ﬁ%%%ﬁzﬁzeg%l mlar as
t he 5proceldur d-qavhoxghingsiind 1D set forth above LG/ M5 (mz) = 482 (M+El).
Compound 22B. 1IN-(2- CyanoethyIF)-4 (1-(8-(242- (trim
et hyl si | yDet hoxy) nmet hoxy) pr opa 1)-11, 2, 41tri azol 014, 3-a 1 pyridin- 3-
yDeyel opropyl ) benzani de 10 10

forth above. LC/ M5 (il z) 520 (W -a 022C.

3-(5-(4-(1-(8-(2- ((2 (TrlnethyIS|Iy[5%‘tChox et hoxy) pr opan- 2-

15y1)-(1, 2, 41 4, 3- al pyri di n- 3-yDeyel opropyl ) phenyl )-1Htetrazol -
yOpr opaneni tl’l‘fd&?&l 8%36‘1‘1’“\*}51@80%1“&?6)}' L 7g¥ 3@@%6@?1@)1)2'28 UQISQan*ﬁldﬂgi 158

i rbpggwﬂewfﬁﬁag@%iput D2 4% 3 1B he roBRfiftHRE M5! Y] 1 T ane

COiTl[)[Lthll of addition, the reaction mixture was stirred heated to 65 °C where it

15 stirred for 3 h. At the conclusion of this period, the reaction mixture was cooled to
room temperature and then concentrated /7 vacuo. The resulting aqueous residue was
partitioned between ethyl acetate and water. The pH was adjusted to 1 by addition of
concentrated. HCL The organic layer was separated and the aqueous layer was
extracted (3 x 15 mL) with ethyl acetate. The combined organic layers were dried

20 over Na,SO, and concentrated i 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-yf)-4-(3-(4-fluorophenyl)-1,2,4-
oxadiazol-5-yl)bicyclo[2.2.2]octane-1-carbohydrazide

F
O N
H E>-<" |
HN—NH o~ N

N
25 \_
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di chl oronet hane (1.6 nlL) was added dropw se di et hyl azodi car boxyl ate (30
AL, 0.190 mmol) during a 1 mnute period. Upon conpletion of addition, the

m xt ure V\@§ gﬁd"f4gf‘5g for 16k After this tinme, additional pcriyhanrwhelesphi ne
(50 ng, O 190 mol), azidotrimethylsilane (25 til." 0.190 nmol) and

di et hyl azodi carboxylate (30 Ilk 0.190 5 innmol) were added. The reaction
m xture was st joo2xd fhraﬁ)ﬂnt@mdfttqummhnb}d’dﬁe(di (}cgnﬁanamﬂj thi2& slgeldrycol urm and

purified via flash chromato raph Q2" 60% et h acetate / hexanes) to
provi de conpoul§tiaydielyrggvaygiddesiy Vé? (8-63 Wih ggémfl%lg X‘L‘”Q‘]‘W@“(’chz) P55

(MrH) ' . 10Conp, led to 0 °C and ethyl carb ochlouidte
3- (5-( 4-0- (8- (%%ﬁ/ﬂeélr%(g)@y%’pglgg nthezxo utson was c200 ledto 0°C an Oe 1 car on (

ridin-3-ypeyel @msepy, 30p 11Inm|sly\lv)m-d(l&bctcé0pvamoIT—hLnqspimgpmnmm Evtvrutmmd ilt(NN

[ 002371 To a OC sol ution of_ conmpound 22 (g rr& 8% %%)

di chl or onet han®r §@p, ﬁli_(whcﬂla?sb'éfa‘éle%h%if‘izﬂ’lﬁ/%? AcEpppowgd 4 3pr) Upon
conpl etion 150 t £ stieh varecf 9f 3d hinand t hen
careful ly pourIé1 HQ\L% (%&Q&m spgglﬁsgﬁf{ﬁtlg%{ﬁa}gﬁ%? sgdldum bi car blgnat e. The
resul ting m xtafdehonas roetn tengdatuntfod 2.0l | Atdi¢hindind thasacienmpdlrt wed. The

or gani ¢ phase was separat ed,_dried, over sodium ncentrated in
vacua. The resﬂﬂcﬂﬂ‘r@Wr“éé‘id%eﬂ%a‘%é‘iﬂ&?rlwq &g \?P‘Hatf“ifglé‘h‘ ‘(’:‘ﬁmﬁgﬁbﬂﬁaphy (S102,

0- 100% [ 25% ne | Y g furni sh conpound
oD (305[ . 0 é%’r\@%?ldtel c/ﬂ(ﬁ ﬁbéu, ﬁﬁl %@Jtu([dtﬂﬁ?@ﬁﬁu{%ﬁ% Exanpl 6 22er

1002381 Exa(nrpl elruéa‘rﬂatw@whproe@aaeg of mbmgcbrgprdwndcimmw:m Ot facthgrcagiterinl ar to
t he procedure for | e forth abo 62 (IVH) +.
HPLC 25Pur | ty hoxgepgbip "che@l’@u“ @éwﬁ&e@ 5,33 BIply X%/i”(*f‘ A %Tkt‘ i‘CMss

Htetrazol - 1) L1, 2,41triazol 014,3-a | py ridin-8-
yQpr opan- 2- oI @%oungw Met hyl
1-(8- (2 02- (trimethylsilypethoxy)nethoxy) propan- 2-

VUL 2 At Az pound PD. Sl Rey o ARSI A 3 ©

15 yDbicyelof2.2.2)octan-1-yl)-3-(4-fluorophenyl)-1,2,4-oxadiazole
N—N
G
N

F

[00221] To asolution of compound 17C (0.73 g, 1.5 mmol) in 22 mL ofa 2.7:1
mixture of tetrahydrofuran and carbon tetrachloride, cooled to 0 °C, was added DIEA
(2.1 mL, 12.0 mmol) followed by dropwisc addition of triethylphosphine (0.67 mL,
20 4.5 mmol). The resulting bright yellow suspension was stirred at ¢ °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 3 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 ¢, 1.02 mmol, 68%) as a yellow solid. LCMS (m/z) =470 (M+H)",
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10[ 002391 Conpound 23A was prepared in a manner simlar to the procedure
for Exanple 21 set forth above. LO MS (nth) = 406 (MtH)-, Conpound 23B.
N-Benzy1l-vo b@mfodsAZ- (trinmethyl silyflethoxy) methoxy) pr opaRdsroos/a7eoss

3/0-11, 2, 41tri azol o[ 4, 3-a] pyri di n- 3-yOcycl opr opanecar boxam de f% 1092401
Compound 23B was prepared in a manner simlar to the procedure for conpound
20A set forth Gipeand LTLMIethyl 3(4-B-(4 8ot dptipnyl)- TR ApeadiskoR3C.

3-(1-(1-B 1- t | - 5- | opr opy0- 8- (2-02-
ZOEt r |( met ﬁggi31')&&E‘ﬁ@%ﬁ?ﬁ'ﬁ&%ﬁ%iéb&?{ﬁ’w@ﬁ?pball%{{dmeﬁ&%arrbwb‘it%[ 4, 3-a] pyri di ne
- 102 - 1002411 Conpound 23C was pLEpar ed from conpound 23B in a manner

simlar to the procedure for cepnpguny 2 set forth above, LCOMS (mMz) =
506 (MIH). 5 Exanple 23 [00 ~prepared from conpound 23C
procegdur,

in a manner simlar to the fo lle 20 set forth above. LC/ M5
(mz) =376 (Mklif. HPLC Purity =¥7>99% 10 R 24 o
2-(3-(1-(4-Phenyl thiam-2-yl)cycl opropyl)-[11, 2, I arol o[ 4, 3-al pyridi n-8-

yl ) pr opan- 2- ol 15Conpound 24A. |
-(8-(2-(tert-Butyldi nethyl silyl oxy)propan-2-y1)- F

i - i di n- 3-ypeyel opr opanecar bot hi oam de
11, 2, 41tri azol [6)9]2%2 f3 q”lo%%gésglllen ve%se}/gasy added com%ounci 17D (0.4 g, 0.85 mmol), 17 mL

5 of methanol, 1,3-bis(diphenylphosphino)propane (0.07 g, 0.17 mmol), palladium(1{)
acetate (0.038 g, 0.17 mmol} and tricthylamine (0.36 mL, 2. 6 mmol). The pressure
vessel was evacuated and then charged with 25 PSI of CO at room temperature. The
reaction mixture was then heated to 60 °C where it stirred for 18 h. After this time,
the reaction mixture was cooled to room temperature. Once at the prescribed

10 temperature, the reaction mixture was diluted with methanol, filtered through a pad of
Celite and concentrated in vacuo to yield a residue. The residue was partitioned
between 100 mL of ethyl acetate and 50 mL of brinc. The organic layer was washed
(2 x 25 mL) with water, dricd over MgSO, and concentrated /n vacuo to yield the
crude product. The crude product was purified by flash chromatography over 40 g of

15 silica gel (gradient clution with 0-100% ethy!l acctate in hexanes) to provide
compound 17E (0.35 g, 0.79 mmol, 93%) as a white solid. LCMS (m/z) = 448
(M+H)".

Example 17

20 [00223]  Toasolution of Compound 17E (100 mg, 0.22 mmol) in 4.5 mL of
tetrahydrofuran was added dropwise a 3M THF solution of methylmagnesium
chioride (447 uL, 1.34 mmol) at room temperature. Upon completion of addition, the
reaction mixture was stirred at room temperature for 2 b, 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

-92.



N N NH2 [002431To a solution of

1-(8-(2-(tert-butyl di nethyl silyl oxy)propan-2-yl)-

[ 1, 2, 4hr i wodloof/esBs3a] pyri di n- 3-yl ) cycl opr opanecar boxam dRECT{USZO0HMT98@. 454
mmol ) 20(prepared in a manner sim | ar to the procedure for conpound 23B set

forth above) in dichtoronethane éﬁ . added ;sol uti on aof Lawesson's
reagent (367 nirirepedpist WL)WE%N dF’Ht‘B‘f oHEtCHQ '@C PEAiqYYs WEiBgHCL onpl et i on
Cavesson' o cangnt S DR AL Rl y R Sl e Rhure was
stirred for anmtddaltvidepaﬁmﬂzbly fladit chtdnextpoapd) usdr 40 g of %1h¢'ﬁl§l fokrivodith 6-he
reaction m xture Wagﬂcare ull'y quenched with 25% saturated agueous sodi um

bi carbonat e, ah¥” HBY 2estele esags)da viglddixampiiohfd el e b Hi RPh? a)r‘bdnate and
di chl or onet han @aplh n styrred vigorously
for 30 5m ng] &rlhl Oﬁda}%{kgggn hf?\fck +er%ulglcﬁ)gn%ter Memerrul si on had

di ssi pated, the organic |ayer was separated, dried over brine and then
sodi um sul fate, and then concentrated in vacua The resulting residue was
purified via flash chromatography (S‘Pé)\ éJFG’d’%[ZS% met hanol ! 75% et hyl

ol i d. Lo e (oot Ry 2 ok P B AR BRO R T o
conmpound 24A (20 ng, O0.051 nmoHyfluorephklyl:b2,08-e4)dimade added 2- brono- 1
- phenyl et hanone (20 ng, 0.102 mol). Upon conpletion of addition, the

reaction mxture was stirred o AL he concl usi on of this period,
e .ethyl acetate and 50%
. lfing mxture stirred

15t he reaction mxture was p
saturated aqueous sodi um bi car bopat

vigorously for 15 nmin. The organreA ayer was arated, dried over sodium
sul fate, and then concentrated in vacua. The res y Ng residue was

di ssolved in THF (510 4), and a solution of tetr yl amoni um f | uori de
(153 4, 0.153 nmmol, 1.0M was added. Upon 20conpl et ’n of addition, the
resulting mxture was heated to reflux where it stirred for 111. After this
time, the reacjiodl]m R ut@Embasicioaavedal twas iaiddudmeponed HMEE nand.08hen
partitioned between ethyl acetate and 50% sat urated aqueous a ni.um

chloride. The FE¥H) wﬁgwﬁiﬂk@!ew& agla 6145t g Odd 1y PEUSTYN PROFPets (3t The
organi c | ayer rin te, and
concentrated i }r{:@\ioa%ﬁ[g%%{%qddé@ﬁ [g)gdﬁ %{t??lo J,D[r%‘é?d%«ggﬂ\/\otlla)ré‘jﬁ%ﬂr| %ggh Oiw ah?l ash
chr omat ogr aphy(1(8&in8 2,4 10:m60 %4 J 2 %o hdadl? pl. of Seet bydn damptcadna]f / hexanes)

to afford Exa le. 24 (4.9 259, as a an off-white f (ink) =
377 (M+H) hl HPi‘_‘@”F’L}r‘ih? ylabyy n%%U\’ES&Au\WbL"E@ 2‘51@@1@%@%?3@ lés 25 to 119

in Table 4 Wer&nr%é{%lﬂoz Eﬂmeﬁ“&&)‘?&ﬂb Pc%nhgmf)cf}gtg%r% ﬁM&]&’cﬁ);&ﬁ%ﬁ' bed above, or

by other simlar net nown to one sKki In the art, wth other
appropri at e reageatsie, the hdure was diluted with 5 mL of methanol, filtered through a pad of

Celite and concentrated in vacuo. The resulting residuc was dissolved in 10 mL of
chioroform, washed with two 3 mlL portions of water, dried over MgSO, and

20 concentrated /n vacuo to yield a residue. This residue was dissolved in acetonitrile,
filtered and purificd by reverse phase HPLC (Phen AXIA Luna 75x30mm Su 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 MgSQOy 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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TABLE 4 Exanple Structure LC/MS (ES+, WEI) HPLC purity (% 25 ci NN/ HO
?01-1 358 >95 'c, d C NN/\- HO OH 358 >95 27 C
WO 2009/045753 PCT/US2008/076984

EXAMPLE 19
2-(3-(1-(4-Chlorophenyl)cyclobutyl)-[1,2,4]triazolo{4,3-a] pyridin-8-yl)propan-2-
amine, TFA Salt

Cl
N-N
;N
HoN N
=

Compound 19A. 4-Methoxybenzyl 2-(3-(1-(4-chlorophenyl)cyclobutyl)-
[1,2,4]triazolo[4,3-a]pyridin-8-y)propan-2-ylcarbamate
Ci

[600225] 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-T-amine (52 uL,
(.39 mmol) during a 1 minute peried. 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 pL) was added dropwise during a [ minute period.

15 Upon completion of addition, the reaction mixture was stirred for 1h, After this time,
the reaction mixture was partitioned between dicthyl 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 wherce 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 L) 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 in vacuo and the resulting residue was purified via flash
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N-N. HONjig C 376 >95 28 G N-Nalis Fio,)G L u 40 356 >95 29 ci N-N HO 360
>95 30 ocF3 N-Ndi HO>N 378 >95 31 ci

WO 2009/045753 PCT/US2008/076984

chromatography (Si0s, 0-100% cthyl acetate / hexanes) to afford compound 19A

(115 mg, 71%) as a white foam. LC/MS (m/z) = 505 (M+H) .

Example 19
5 [00226] To asolution of compound 19A (100 mg, 0.198 mmol) in

dichloromethane (990 pL) was added trifluoroacetic acid (990 pL). Upon completion
of addition the reaction mixture was stirred for 30 minutes 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

10 sodium sulfate, and concentrated in vacuo. The resulting residuc was purified via
preparative HPLC (Phenomenex Axia Luna column (30 x 75 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% HyO with 0.1% TFA.) to provide Example 19
(78.2 mg, 82%) as a white foam (TFA salt). LC/MS (m/z) = 341 (M+H)". HPLC

15 Purity >95%.

EXAMPLE 20
8-(2-(1H-Tetrazol-5-yl)propan-2-y1)-3-(1-(4-chlorophenyl)cyclobutyl)-

[1,2,4]triazolo|4,3-a]pyridine
Ci

20

Compound 20A. 2-(3-(1-(4-Chlorephenylcyclobutyl)-[1,2,4]triazolo[4,3-
a|pyridin-8-y1)-N-(2-cyaneethyl)-2-methyl propannmide

N-N
NC/\/N f h\

A

_95.



N-N111 N * 383 >95 32 Cl

if 397 >95

Exanpl e Structure LC/ M5

WO 2009/045753 PCT/US2008/076984

L0

[5

20

25

[060227]  To a solution of Example 14 (102 mg, 0.276 mmol) in dichloromethane
(2.8 mL} was added dropwise 1-chloro-N,N,2-trimethylprop-i-en-1-amine (44 pL,
0.331 mmol) during a [ minute period. Upon completion of addition, the reaction
mixture was stirred for 90 minutes. At the conclusion of this period, the reaction
mixture was cooled to 0 °C and then 3-aminopropanenitrile (122 ulL, 1.65 mmol) was
added dropwise during a | minute period. The resulting mixture was stirred for 30
minutes and then the cooling bath was removed. The mixture was stirred for 16 h and
then loaded onto a silica gel column and purified via flash chromatography (Si0;, 0-
30% [25% methanol / 75% ethyl acetate] / hexanes, then re-purified on SiQ; eluting
with 0-100% cthyl acctate / hexanes) to atford compound 20A (87 mg, 70%) as a
colorless viscous oil, LC/MS (m/z) = 422 (M+H)'".

Compound 20B. 3-(5-(2-(3-(1-(4-Chlorophenyleyclobutyl)-{1,2,4triazolo(4,3-

a|pyridin-8-yh)propan-2-yl)-1H-tetrazol-1-yDpropanenitrile
o

NC \N [\
N f |

W
N—N =

[00228]  To a solution of compound 20A (30 mg, 0.071 mmol) in dichloromethane
(700 uLy was added pyridine (35 uL, 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
azidotrimethylsilane (14 pL, 0.107 mmol) was added. Upon completion of addition,
the resulting mixture was stirred for [6h. At the conclusion of this period, more
azidotrimethylstfanc (14 pL, 0.107 mmol) was added and the reaction mixture was
stirred for an additional 2h. At the conclusion of this pertod, the reaction mixture was
loaded onto a silica gel column and purified vig flash chromatography (SiO,, 0-60%
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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(ES+, Mrl4) HP LC purity (% 34 cr3 N-N111 HO Ik 362 >95 35 oN N411

O-ji""NN. HMO CI 505 >95 36 a NNit HNip 419 >95 37
WO 2009/045753 PCT/US2008/076984
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15

20

25

Example 20

[00229]  To a solution of compound 20B (16 mg, 0.36 mmol) in THF / MeOH (180
uL / 180 pL) was added aqueous sodium hydroxide (72 pL, 0.072 numol, 1.0M), The
resulting mixture stirred vigorously for 16h. After this time, the pH of the reaction
mixture was adjusted to 3-4 with 1M aqucous HCl and resulting mixture was
extracted with ethyl acetate. The combined extracts were dried over sodium sulfate,
and concentrated in vacuo. The resulting residue was purified vie flash
chromatography (Si0O,, 0-60% [25% methanol / 75% ¢thyl acetate] / hexanes) to

furnish Example 20 (11 mg, 77%) as a white solid. LC/MS (m/z) = 394 (M+H)'.

EXAMPLE 21
3-(1-(4-Bromophenyl)cyclopropyl)-8-(2-((2-
(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-[1,2 4[triazolo [4,3-a]pyridine

[ N-N
L [\
/SI\/\ /\

Compound 21A. 2-(2-Chloropyridin-3-yl)propan-2-ol
Cl

HO YN
! &

[00230]  To asolution 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,
3.0M) during a 3 min period, which produced an exotherm to 50°C. Upon
completion of addition, the reaction mixture was stitred for 30 minutes. After this
time, the reaction mixture was carcfully quenchied 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
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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Cl oH-N411 N . 383 >95 38 CI oN-N11 "oANN AO HCc) 399 >95 39 F N-N O
HOIlb 312 >95 40 OH N-N111 HCJ 4k
WO 2009/045753 PCT/US2088/076984

{5102, 0-100% ethy! acetate / hexanes) to afford compound 21A (8.36 g, 84%) as a
colorless viscous oil. LC/MS (m/z) = 172 (M+H) .

Compound 21B, 2-Chloeroe-3-(2-((2-(trimethylsilylethoxy)methoxy)propan-2-
5  yDpyridine

[ Cl
si”
]
00 l‘N
2

{00231]  To a solution of compound 21A (4.0 g, 23.3 mmol), Hunig’s base (16.3
mL, 93.0 mmol), and tetrabutylammomiun iodide (18.9g, 51.3 mmol) n
dichloromethane (46.6 mL) was added (2-(chloromethoxy)ethyl)trimethylsilanc (8.2
10 mL, 46.6 mmol). The resulting mixture was heated to teflux where it stirred for 22h.
At the conclusion of this period, the reaction mixture was loaded onto a silica gel
column and purified vig flash chromatography (Si0;, 0-30% cthyl acctate / hexanes)
to provide compound 21B (5.34 g, 76%) as a colorless oil. LC/MS (m/'z) = 302
(M+H)"
15
Compound 21C. 2-Hydrazinyl-3-(2-((2-(trimethylsilyl)ethoxy)methoxy)propan-
2-yDpyridine
[ P NHNH;
A 0™0 SN
=
[00232]  Toasolution of compound 21B (4.2 ¢, 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 /n vacuo. The resulting oil was purified vig flash chromatography
(5104, 0-100% ethy!l acetate / hexanes) to provide compound 21C (3.35 g, 81%) as 4
pale-yellow oil. LC/MS (m/z) = 298 (M-+H)'.
25
Example 21
[00233] Toa0°C solution of 1-{(4-bromophenyl)cyclopropanecarboxylic acid
(810 mg, 3.36 mmol) and N-methylmorpholine (407 pL, 3.70 mmol) in THF (13.5
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352 >95 41 M, lik \, HOL4k 308 >95 42 ,N"' INI11 NHNN . /\ HO ' Nk
>95 Exanpl e

WO 2009/045753

10

15

20

Structure

mk.) was added dropwise isobuty! chloroformate (464 pL, 3.53 mmol) during a 2
minute periods. Upon completion of addition, the mixture was stirred for 2h and then
a solution of compound 21C (1.00 g, 3.36mmol) in THF (20 mL) was added during a
4 min period. Upon completion of addition, the reaction mixture was stirred for 1h.
After this time, the reaction mixture was partitioned between ethyl acetate and water.
The organic phasc was scparated, dried over sodium sulfate, and concentrated in
vaeuo. The resulting residue was dissolved in THF (20 mL) and carbontetrachloride
(13.5 mL) and then cooled to 0°C. Once at the prescribed temperature, Hunig’s base
(4.40 mL, 25.2 mmol) was added, followed by the dropwise addition of
tricthylphosphine (1.24 mL, 8.40 mmol). The resulting mixture was stirred for 30
minutes and then an additional triethylphosphine (600 pL) was added. Upon
completion of addition, the reaction mixturc was stirred for an additional 30 minutes.
At the conclusion of this peried, the reaction mixture was carefully quenched with
water, and then partitioned between cthyl acetate and water. The organic phase was
separated, dried over sodium sulfate, and concentrated in vacuo. The resulting oil
was purified vig flash chromatography (Si0,, 0-100% cthyl acetate / hexanes) to
afford Example 21 {1.16 g, 69%) as a pale-yellow viscous oil. LC/MS (m/z) = 502
(M+H)

e
'

EXAMPLE 22
2-(3-(1-(4-(1 H-Tetrazol-5-yl)phenyl)cyclobutyl)-[1,2,4| triazolo[4,3-a|pyridin-8-
yl)prepan-2-ol

HO N

-99 -
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LC/ M5 (ES+, M-H) HPLC purity (% 43 HO OVe N-N Nb. 324 >95 44 HO OH N-N
NS. 310 >95 45 HO OEt N-N411° NS. 338 >95 46 HO
WO 2009/045753 PCT/US2008/076984

Compound 22A. Methyl 4-(1-(8-(2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-

yD-[{1,2,4]triazolo[4,3-a|pyridin-3-yl)cyclopropyl)benzoate
CO,Me

N-N Eij
; 4
SI\/\O

[00234]  Compound 22A was prepared from Example 21 in a manner similar as the

5 procedure for compound 1D st forth above. LC/MS (m/z) = 482 (M+H).

Compound 22B. N-(2-Cyanoethyl)-4-(1-(8-(2-((2-
(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-[1,2,4]triazolo[4,3-a]pyridin-3-

yl)evelopropyl)benzamide

N~ N
Ao X

1002351 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)".

CN

10

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)cyelopropyl)phenyl)-1H-tetrazol-1-

ylypropanenitrile

N—N
J N\
0/\0

{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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N-NL 41 i\ >N S 294 >95 47 Hb. NN N116 334 >95 48 HO N-N* NS 322 >95 49
HO N-N41 1\ NS. 336
WO 2009/045753 PCT/US2008/076984

dichloromethane (1.6 mL) was added dropwise diethylazodicarboxylate (30 pL, 0.190
mmol) during a [ minute period. Upon completion of addition, the mixture was
stirred for 16h. After this time, additional triphenylphosphine (50 mg, 0.190 mmol),
azidotrimethylsilane (25 pl, 0.190 mmol) and dicthylazodicarboxylate (30 nl, 0.190
5  mmol) were added. The reaction mixture was stirred for 2h and then loaded onto a
silica gel column and purified via flash chromatography (SiO,, 0-60% ethyl acetate /
hexanes) to provide compound 22C (53 mg, 61%) as a white foam. LC/MS (m/z) =

545 (M+H)'

10 Cempound 22D. 3-(5-(4-(1-(8-(2-Hydroxypropan-2-yl)-[1,2,4|triazolo[4,3-
a|pyridin-3-yl)eyelopropyl)phenyl)-1H-tetrazol-1-yl)prepanenitrile
N
/X
\/
N CN

N N

N-——N

[\
HO | N
Z

[00237] Toa 0 °C solution of compound 22C (50 mg, 0.092 mmol) in
dichloromethane (920 L) was added triffuoroacetic acid (920 uL). Upon completion
15 of addition, the rcaction mixture was stiered for 1k 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 tlash
chromatography (Si0,, 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%.
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>95 50 HO N.N41 NS 350 >95 51 HO F O NN-N41 NS 388 >95 Exampl e
Structure L M5 (ES-F, MAD HPLC purity (1)/0) 61
WO 2009/045753 PCT/US2008/076984

EXAMPLE 23
2-(3-(1-(1-Benzyl-1H-tetrazol-5-yhcyclopropyl)-[ 1,2,4[triazelo}d,3-a] pyridin-8-
yDpropan-2-ol

N
/ N N
% B\K
Compound 23A. Methy! 1-(8-(2-((2-(trimethylsilyl)ethexy)methoxy)propan-2-
yl)-[1,2,4|triazolo}4,3-a]| pyridin-3-yl)cyclopropanecarboxyiate

N/N
! \)\g
S:.v/\ /\

10 [00239] Compound 23A was prepared in a manner similar to the procedure for
Example 21 set forth above, LC/MS (m/z) = 406 (M+H)",

Compound 23B. N-Benzyl-1-(8-(2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-
yl)-{1,2,4|triazolo[4,3-a] pyridin-3-—yl)cyclopropanecarboxamide

N‘N
S'\/* ~ XC’\}\K\
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-3-yl)cyclopropyl)-8-(2-((2-
20 (trimethylsilyl)ethoxy)methoxy)propan-2-yl)-{1,2,4|triazolo[4,3-a]pyridine
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[00241]  Compound 23C was prepared from compound 23B in a manner simifar to

the procedure for compound 20B set forth above, LC/MS (m/z) = 506 (M+H)'".

5  Example 23
[00242] Example 23 was prepared from compound 23C in a manner similar to the
procedure for Example 20 st forth above. LC/MS (m/z) = 376 ( M+H)". HPLC
Purity = >99%.

10 EXAMPLE 24
2-(3-(1-(4-Phenylthiazol-2-yDcyclopropyl)-[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)eyclopropanecarbothioamide

y S
\ /7 N~
Si Lo NH
0 | N
.

[00243]  To asolution of 1-(8-(2-(tert-butyldimethylsilyloxy)propan-2-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3-yleyclopropanecarboxamide (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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and the reaction mixture was stirred for an additional 24h. At the conclusion of 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
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 residuc was purified vig flash chromatography (SiOs, 0-30%
[25% methanol / 75% cthyl acetate] / hexanes) to afford compound 24A (142 mg,
80%) as a pale-yellow solid. LC/MS (m/z) =391 (M+H) .

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,
the reaction mixture was partitioned between cthyl 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 ix
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
completion of addition, the resulting mixture was heated to reflux where it stirred for
Lh. After this time, the reaction mixture was cooled to room temperature and then
partitioned between ethyl acetate and 50% saturated aqueous amimonium chloride.
The resulting mixture was stirred vigorously for 15 min. The organic layer was
separated, dried over bring and then sodium sulfate, and concentrated in vacuo. The
resulting residue was purified via flash chromatography (Si0,, 0-60% [25% methanol
/75% cthyl acctate] / 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
{00245]  Lxamples 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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ASSAY(S) FOR 11-BETA-HYDROXYSTEROID
DEHYDROGENASE ACTIVITY
[00246] The in vitro inhibition of recombinant human 11beta-HSD1 was
5  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)

10 was from Amersham LifeSciences, (Piscataway, NJ); 384 well-Optiplate384™
(#6007299) was from PerkinElmer (Boston, MAY, DPBS, pH 7.4 (14040) is from
GIBCO, (Grand Island, NY); carbenoxolone (C4790) is from Sigma, (St Louis, MO).
[00248]  Full length recombinant human [1p-HSD1 cDNAs and the cDNA
encoding human 1 1B-HSD2 were expressed stably in HEK 293 EBNA cells. Cells
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were grown in DMEM (high glucose} containing MEM non-essential amino acids, L-
glutamine, hygromycin B (200 pg/ml), and G-418(200 pg/ml) in the presence of
10% FBS,

[00249]  Human [1B-HSDI transfected HEK 293 EBNA cclls were grown to 80%
confluency and the cell petlet was quick frozen and stored at -80 °C before
purification. Cell paste, 40 g from —80 °C storage, was thawed in water and then 100
ml of homogenization buffer H (0.01 M sodium phosphate pH 6.5 containing 0.25 M
sucrose and proteasc inhibitor cocktail (Roche #1836145 1 tablet per 50 ml) were
added to completely thaw the paste. The cell paste suspension was homogenized
using & Polytron for 20 seconds to create a homogeneous mixture. Additional buffer
H was added to a volume of 300 ml and cells were broken open using a N2-bomb (at
4°C) in two batches by treating at 500 psi. The extract was centrifuged at 750 X g for
30 min. The supernatant was centrifuged at 20,000 X g for 30 min. The supernatant
was further centrifuged at 105,000 X g for 60 min. The 105,000 X g pellet was
resuspended in buffer H and centrifuged at 105,000 X g for 60 min. The microsome
pellet was scraped from the bottom of tube and resuspended in 0.01M phosphate
buffer, pH 6.5 containing protease inhibitors (Roche #18361435, 1 tablet per 50 ml).
Aliquots were stored at -80 °C until needed. The protein concentration was measured
by the BioRad method using BSA standard.

[00256] Compounds were dissolved in DMSO to obtain 10 mM stock
concentrations. From the 10 mM stock, the compounds were diluted in DMSO to

achieve the concentrations.

11B-HSD1 SPA Enzyme Assay

[00251]  1IP-HSDI 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 cach well, 0.5 plof
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
for 1) min at room temperature. The final microsomal protein concentration was 1.1

pg/assay. Duplicates were in the same plate one row below the other. 10 pf of *H-
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cortisone (final concentration 40 nM) was added to cach well and the plate was spun
down to mix and bring down the contents to the bottom of the wells. The plates were
incubated at room temperature with gentle shaking for 4 hrs. The reaction was
stopped with addition of 10 wl of 10 mM carbenoxolone. Then, 0.5 mg of yttrium
5 silicate SPA beads coupled to anti-cortisol antibody in 20 i were added to all the

wells of plate, which were spun down once more and incubated at rcom temperature
overnight. The plate was read in a TopCountzg‘ (1 min/well). Data were uploaded
automatically to Tool Set, a Lead Evaluation informatics program for data capture
and calculation. Graphs were generated with the Curve Master program.

10 [00252] Compounds of the present invention were tested in the assay described

immediately above and the results shown in the Table 5 below were obtained.

TABLE 5
Exampic | hHSDI
IC5{) (nM)

1 2.3

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
112 2822

15  100253] The in vivo inhibition of recombinant human 1 Ibeta-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
Dicts 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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{23°C) and lighting (12 hours of hght between 6 am to 6 pm, 12 hours of dark) with
free access to water. The animals continued on this diet and were utilized for
experimentation at 30 to 32 weeks of age, at which time these mice weighed 45 to 55
grams.

5 |06255]  The basic model of 11-dehydrocorticosterone (DHC) administration to
mice to produce corticosterone has been reported in the literature for clinical and
preclinical evaluation of the activity of [{8-HSD. Essentially DHC (Steraloids Inc.,
Newport RI), was suspended in the vehicle at a concentration of 10 mg/kg in a
volume of 7.5 ml’kg of mouse body weight. For a typical study, non-fasting mice

10 were weighed and separated into groups (n=6) where body weights are not
statistically different from cach other. Animals were bled via a tail knick, for a 0 time
sample and then dosed orally (7.5 mlikg) with vehiele or drug. At 60 minutes post
administration of vehicle or compound, mice were bled again via the tail tip and
dosed orally (7.5 ml’kg) with DHC 10mg/ke. All animals were subsequentty bled 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/ Hacmatology 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 untl corticosterone analysis could be assessed.

[00250] Plasma Corticosterone was measured using an EIA (IDS AC-14F1),
Samples were measured at (1:2) for the -30( or -60 minute) and 0 time point and
(1:160) for the 30, 60 and 120 minutes time points. AUC was calculated using
Graphpad and the zero imepoint 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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[00258]  Compound(s) of the present invention were tested in the assay described

immediately above and the results shown in the Table 6 below were obtained.

TABLE 6
Example | Dose | % mhibition
l 30 mpk 53
11 30 mpk 69

UTILITIES AND COMBINATIONS
A, Utilities
[00259]  The compounds of the present invention possess activity as inhibitors of
the enzyme 1 1-beta-hydroxysteroid dehydrogenase type [, and, thercfore, may be
used in the treatment of discases associated with 1 [-beta-hydroxysteroid
dehydrogenase type [ activity. Via the inhibition of 11-beta-hydroxysteroid
dehydrogenase type I, the compounds of the present invention may preferably be
employed to inhibit or modulate glucocorticoid production, thereby interrupting or
modulating cortisone or cortisol production.
[00260]  Accordingly, the compounds of the present invention can be administered
to manymals, preferably humans, for the treatment of a varicty of conditions and
disorders, including, but not limited to, treating, preventing, or slowing the
progression of diabetes and related conditions, microvascular complications
associated with diabetes, macrovascular complications assoctated with diabetes,
cardiovascular discases, Metabolic Syndrome and its component conditions,
inflammatory discases and other maladies. Consequently, it is belicved that the
compounds of the present invention may be used in preventing, inhibiting, or treating
diabetes, hyperglycemia, impaired glucose tolerance, insulin resistance,
hyperinsulinemia, retinopathy, ncuropathy, nephropathy, delayed wound healing,
atherosclerosis and its sequelac (acute coronary syndrome, myocardial infarction,
angina pectoris, peripheral vascular discase, 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,

- 119 -



>95 116 NN NNt HON 361 >95 117 "Nl Pil.4 N-NNi_.__ HONWlik 376 >95 118 /
N-N HO\N\ 218 >95 119 et N-N411 HO'Cal |

WO 2009/045753 PCT/US2008/076984

pancreatitis, neurodegenerative disease, lipid disorders, cognitive impairment and
dementia, bone discase, HIV protease associated lipodystrophy, glaucoma and
inflammatory discases, such as, rheumatoid arthritis, Cushing’s Disease, Alzheimer’s
Discasc and osteoarthritis,

5 [00261] Metabolic Syndrome or “Syndrome X is described in Ford et al., J. 4m,
Med. Assoc., 287:356-359 (2002) and Arbeeny ct al., Curr. Med. Chem. - Imm.,
Endoc. & Metab. Agents, 1:1-24 (2001},

B. Combinations

10 [00262] The present invention includes within its scope pharmaceutical
compositions comprising, as an active ingredient, a therapeutically effective amount
of at least one of the compounds of formula I, alone or in combination with a
pharmaccutical carrter or diluent. Optionally, compounds of the present invention
can be used along, in combination with other compounds of the invention, or in

15 combination with one or more other therapeutic agent(s), e.g., an antidiabetic agent or
other pharmaceutically active material,

(00263} The compounds of the present invention may be employed in combination
with other 11-beta-hydroxysteroid dehydrogenase type | inhibitors or one or more
other suitable therapeutic agents useful in the treatment of the aforementioned

20 disorders including: anti-diabetic agents, anti-hyperglycemic agents, anti-
hyperinsulinemic agents, anti-retinopathic agents, anti-neyropathic agents, anti-
nephropathic agents, anti-atherosclerotic agents, anti-ischemic agents, anti-
hypertensive agents, anti-obesity agents, auti-dislipidemic agents, anti-dyslipidemic
agents, anti-hyperliptdemic agents, anti-hypertriglyceridemic agents, anti-

25 hypercholesterolemic agents, anti-restenotic agents, anti-pancreatic agents, lipid
lowering agents, appetite suppressants, memory cnhancing agents, cognition
promoting agents and anti-inflammatory agents,

[08264] Examples of suitable anti-diabetic agents for use in combination with the
compounds of the present invention include insulin and insulin analogs: LysPro

30 msulin, inhaled formulations comprising insulin; glucagon-like peptides;
sulfonylurcas and analogs: chlorpropamide, glibenclamide, tolbutamide, tolazamide,

acetohexamide, glypizide, glyburide, glimepiride, repaglinide, meglitinide;
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hygromycin B (g08iid@/d gvc)pndﬂp@bngd«&%8@9@4)93{151?&5, bnoftobmlpé fPRACE(@fp-10% FBS.
[00249] Human 1113-FI SD'I ans fected HEK 293 cells were grown to 80%

5confl uency ant redeptocedohispedldat rodastasg iribaktofsy BX&m%mﬂls $tored MEC--80 C before

Phen 100 i of Viotsgan oh oot ekt Beo Tt D0 RMhul B pRBBRat o pi 0.5
containi ng 0. Zﬁllyt&gg&ﬁﬁdé‘ﬁ%@ﬁp %) Hll ﬂb'n@i'lﬁltg{s ﬁ@&)ké %bixb&&?ﬁ@lﬁoﬂil836145 1

tabl et per 50 wer e ad to co etely thaw the paste. The cell paste
suspensi onltascriiglitagenictilede, MDLAS AT cani@bbgsb rMDLf?éMZ(DJcmagmnﬁS BiRa. cr eate a

ohe 32??2”%?&5555)6@%A%§'6%'%}nﬂ?iiffgﬁ%ﬂ#@éﬁd 978 Bl Bres by "
treating at 500, BSiyiedbGseq 15%95 BX\ggAﬁﬁ’r‘c{nﬁ Gh 38{»@&11()@?&0&(9659@%30 mn. The

super nat ant wa Centri uge he supernatant was
further centriJWged, myhih@Btaglm@ts)(pngmhmmdcﬁmcmm lipBhecdB6idddoX g pell et was

et os 3ﬁ§”S§ﬁ BioRRe P aisEant St IR BT dorebides ahe R bt panded i
0. 01M phos r i 6 a I 0 oche
#1836145, pra @t‘p’%’tt@ B@S%@f‘%%@m@c}@ L AAEHRUNRRYECPPPEOSNS e,

The protein commembmatVE&)B@XW&@RI?MSW@RII?W‘) tgheo@ogtﬁiads nm:lbh«net @¥i0Py BSA
standard. 20[ 002501 Corrp?unds wer e .di ssgl v to obtai.n 10 i nM st ock

concent r at i onsSOURfsk Helogy At pus: “{"ﬁlé’“’@é‘ﬁﬁfeﬁ}ﬁ %‘C%)élr‘ceacﬁlr fUR'EEin DVSO to
achi eve the CORQENSJAALHARS trankpdrbstimRiling REnENBYITE 04653 8Xicose synthase

kinase inhibitors: lithium chloride, CT98014, CT98023; and galanin receptor

20 agonists.
{00265]  Other suitable thiazolidinediones include Mitsubisht’s MCC-355
(disclosed in U.S. Patent No. 5,594,010), Glaxo-Wellecome’s GL-262570, englitazone
(CP-68722, Pfizer), or darglitazone (CP-86325, Pfizer, isaglitazone (MIT/J&J), JTT-
501 (JPNT/P&U), L-895645 (Merck), R-119702 (Sankyo/WL), NN-2344 (Dr.

25 Reddy/NN), or YM-440 (Yamanouchi).
[00266] Suitable PPAR alpha/gamma dual agonists include AR-HO039242
(Astra/Zeneca), GW-409544 (Glaxo-Wellcome), KRP297 (Kyorin Merck), 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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25[ 0025111113-HSDI was assayed by Scintillation Proximty assay in a
384-wel | Perkin Elmer white plate. The dose response of the conpounds was

det er m nggh bbbl hal f-1og dilutions of compound in DGR §MeRdcate. To
each well, 0.5 pl of conpound dilution in DVBO were added. 15 pl of assay

buf f er (for bl anks) or 15 ul of human m crosones in assay buffer were added
next and the plliaabsm vierlechi incwbatredd BOtio by i@ermcn, aatployaenict@oparatour e. The
in cong entration assay plicates were in

final mcroso
the same plat hc(’)‘ﬁ'g‘ﬁ ‘CB’@PW%‘IL%%B?’(IWE‘F’ Pvél‘?@lcéla‘“d’f“gml-?-d 4 U4 B or £ sone
(final concenyg@iyon sprMpie s @daed ako 111@[‘?19 h¥&! disc RO i %W%:%S@ 5 Mas_spun

down to m x and bring down the contents to e bottomo e vveI The
pl at es were i ropbangdomgesnorvttdnper at ur e vvlth gentl e shaking for 4 hrs.

Then, 0.5 g Gk r PhRPk St gstetemie Bl 0B st W el eoa sol

anti body in 2@, quesed powed ko &l | the wells of plate, which were spun
down once nore and I ncubated at room tenperature overnight. The plate was

read in a Top@HIAY ClitabieriPRlidhibitoBabcudvenegliphnatetpautvddatiptakid t o Tool
Set, a Lead EvaI Uﬁ%ll on informatics programfor data capture and
cal cul ati on. Were generated with the Curve Master program

ég[s3??%C?m‘é‘?i?ef’§“‘§’§§v"§f°§°§‘%“%“‘*é@‘?‘*ﬁ’é"ﬁ*"?21"2@%&“3%?‘%‘%?%%’ k0% 556 ow vere
obt ai ned. PABEE266¥xanple h 1iSD I 1C50 (nM 1 2.3 6 20 42 72 51 0.4 54
0.759 [00271]  Suitable meglitinides include nateglinide (Novartis) or KAD1229
(PE/Kissei).
[00272]  Examples of glucagon-like peptide-1 {GLP-1) receptor agonists include
Exenatide (Byetta™), NN2211 (Liraglutide, Novo Nordisk), AVEOO10 (Sanofi-
15 Aventis), R1583 (Roche/Ipsen), SUN E7001 (Daiichi/Santory), GSK-716155
(GSK/Human Genome Sciences) and Exendin-4 (PC-DAC™).
[00273]  Other anti-diabetic agents that can be used in combination with
compounds of the invention include ergoset and D-chiroinositol.
{00274]  Suitable anti-ischemic agents include, but are not limited to, those
20 described in the Physicians’ Desk Reference and NHE inhibitors, including those
disclosed in WO 99/43663.
[00275] Examples of suitable tpid lowering agents for use in combination with the
compounds of the present invention include one or more MTP inhibitors, HMG CoA
reductase inhibitors, squalene synthetase inhibitors, 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 (¢.g., CP-529414 (Pfizer)),
and/or nicotinic acid and derivatives thereof.
[00276] MTP inhibitors which may be employed as described above inchude those
30 disclosed m 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,



5495 72 0,5 80 7703 86 35 90 1382 104 191 109 0.6 110 104 111 0.5 112 2822
151002531 The in vivo inhibition of reconbinant human 1 'beta-1-{01 was
det er m negypmnd/@ishaws. 1002541 Studi es were conduct ed utpdi/gsigs croest
i nduced obese (MO) mice obtained from Jackson Laboratory (Mg, USA). These
mce were fed a 60%fat diet (Research Diets D12492) soon after weaning and
kept on this dit27for TRAHMEERSA relimase imibotors 20webreeayi bedinplogedbihl y housed. Al |l
mce were housg(()jmlgjn?a%%a with T)EI (())rl nlmef‘t(,:I cgn?po 1%3%% Yormula E]fn](':?u_dc mevastatin and related
compounds, as disclosed in U.S. Patent No. 3,983,140, lovastatin, (mevinolin) and
refated compounds, as disclosed in U.S. Patent No. 4,231,938, pravastatin, and related
5 compounds, such as disclosed in U.S. Patent No. 4,346,227, simvastatin, and related
compounds, as disclosed in U.S. Patent Nos. 4,448,784 and 4,450,171, Other HMG
CoA reductase inhibitors which may be employed herein include, but are not limited
to, fluvastatin, disclosed in U.S. Patent No. 5,354,772; cerivastatin, as disclosed in
U.8. Patent Nos. 5,006,530 and 3,177,080; atorvastatin, as disclosed in U.S. Patent
10 Nos. 4,681,893, 5,273,995, 5,385,929 and 5,686,104, atavastatin (Nissan/Sankyo’s
nisvastatin (NK-104)), as disclosed in U.S. Patent No. 5,011,930; visastatin
(Shionogi-Astra/Zeneca (ZD-4522)) as disclosed in U.S. Patent No. §,260,440.
[00278]  Preferred hypolipidemic agents are pravastatin, lovastatin, simvastatin,
atorvastatin, fluvastatin, cerivastatin, atavastaﬁn, and ZD-4522.
15 [00279] The fibric acid derivatives which may be employed in combination with
one ot more compounds of formula [ include fenofibrate, gemfibrozil, clofibrate,
bezafibrate, ciprofibrate, clinofibrate, and the like, probucol, and refated compounds,
as disclosed in U.S. Patent No. 3,674,836, fenofibrate and gemfibrozil being
preferred, bile acid sequestrants, such as cholestyramine, colestipol and DEAE-
20 Sephadex ( Secholex™, Policexide™), as well as lipostabil (Rhone-Poulenc), Eisat E-
5050 (an N-substituted ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphosphorylcholine (SPC, Roche),
aminocyclodextrin (Tanabe Seiyoku), Ajinomoto AJ-§14 (azulene derivative),
melinamide (Sumitomo), Sandoz 58-035, American Cyanamid CL-277,082 and CL-
25 283,546 (disubstituted urea derivatives), nicotinic acid, acipimox, acifran, ncomycin,
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
mote compounds of formula [ 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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(23C) and lighting (12 hours of |ight between 6 amto 6 pm 12 hours of
(lark) with free access to water. The animals continued on this diet and

were uti w@emvbermsexperinentation at 30 to 32 weeks of @geysBbsesgh tine
these m ce weighed 45 to 55 granms. 51002551The basi c nodel of

|l -cl ehydrocorticosterone (DHC) admi nistration to mice to produce
corti cost er ongrdvagiobemhregepomntod dortinfatth etrdak wen ot hametefsord ried ciamlecajs and

preclinical Iuatl of,.1.h 13- HSD. Es ent C
(St eral oi ds I:@ &38 ]t37{:$ ?7 Q%Qg@uébléﬂk}% 3rrl|“ ﬁ’ém flt.‘l QPH _
concentration F‘@fE X7 mehk@) h0AR 11\4%1#6%&9 ot&ltﬁy[ﬁﬂléjKlgmi%factrmh'ﬁﬁcdﬁ%a YyWei ght .
For a typical study, non-fasting mce wer e” wei ghed and separ at gd into

groups (n=6) wegtiec b@d%b\mll o itedicpatie ‘«WIOBD&AD(ﬁlD&ad)ﬂteynldg fifepraeie”,f r om each

ot her. Ani ral re bl.ed f.0 anpl e and then
dosed or al Irga ?7‘ G RES vﬁ”t’ ﬂ&kaﬁ 7{:(1 (ﬁp%ﬁk%“? ﬁ‘g& Al ’68[):}?}1@ &s post

adm ni strati 0'&10@%1%@1@'&% %Eﬁ:‘iy @Qﬂ&%ﬂﬁlazﬂb ﬁ@AVWﬁiﬁblmi @1(5?995? MVt Ne tail
tip and dosed orally (7 m/kg) with DHC 1 ani mal s were

subsequent |y &P@d6(é1471%@9%m Fernighe. 12.8. thhuﬁiestur{vstAGBl—’Dnﬂﬂmmng Thirty- five

mcroliters of, wh od ar Iected crovette tubes
coated with EDPA q%%‘lcf gﬂf@]&{mﬁ%ég{v h(?f“(%’&t"ﬂ@%%ﬁ& Ll‘a?g Bﬂi‘g‘;} Pot assi um
EDTA # 16. 444 E3p@meandAkiaRls” offlanGRutioPanRlieSswel PakeikIcivord, al,4C in a
Beckman Coulter centrifuge for 10 m nutes at 2500 R M Plasna was separ at ed

and col | edfed Pulrd Rihivbedi-ak &. ¢t of.radz.epp. AT3-1BIE POt kavicaok, i'é68fer one
anal ysi s coul Q25 Plas eron asured
usi né an El A ?T%@%O%ﬁ%@%@"“é&ﬁ%ﬁgéo% n?’rego” | gih‘)'(q “g the -30( or

-60 m nut e) an99); Siodect PO “NihitAod of cyLO) AlcBblcddiel @Qoyi ﬁﬁhs&ﬂﬁc M@Amﬁm es tine

poi nts. AUC was cal cul ated usi nad_Gra plipad and the zero tinepoint was used
as the basel i ABEoctyestafpigmiarEwR éwﬁaéypw%ubém@émgnlaogwa& - A p val ue

et orm ne ot at Far ELRIERGRAGSIREAELE RO B R TR TS L For e

suspensi or5of Dchc&o;ﬁlmﬂpﬁfuﬂeﬁcswﬁﬁibﬁmﬁt% Ngihbogcel(10. 1% tween 80 in water.
Met hocel Cel l ulrg (M 026 pur.chased from Si gma- Al drich, St Louis, MO
6. Tween 80 (2 lgmloma@l)ﬁluﬁh&lﬂiagw@rt@bﬂﬂ%@ﬁywolmt@rﬂivelﬁ: ackyit'oui s, MO,

SoaP e et BB e iRty olaS MKy Bl 1605 A bl PmARadPS OF O 1 1

300 ng/ kg depen ¥R und” eva
2009/045753PCEbU32®08/076984 1002581Cbnp0und(s) of the present invention

were tested in the assay described i medi ately above and the results shown
in the Tabl e &B&ilowlhk@olyndenieagent mayghepn gpregulator of LDL receptor activity,

20 such as MD-700 (Taisho Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly).
[00282]  Examples of suitable cholesterol absorption inhibitors for use in
combination with the compounds of the invention include ezctimibe (Zetia ™).
[00283]  Examples of suitable ileal Na'/bile acid cotransporter inhibitors for use in
combination with the compounds of the invention include compounds as disclosed in

25 Drugs of the Future, 24.425-430 (1999),

{00284]  The lipoxygenase inhibitors which may be employed in combination with
one or more compounds of formula [ include [5-lipoxygenase (15-LO) inhibitors,
such as benzimidazole derivatives, as disclosed in WO 97/12615, 15-LO inhibitors, as
disclosed in WO 97/12613, tsothiazolones, 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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Exam |l e Dose %inhibition 1 30 npk 53 11 30 npk 69 5 UTILITIES AND

COVBI NATIONS A Utilities [002591The conpounds of the present invention
possess aily Mhdnus®s i nhibitors of the enzyme 11-bet a- hy digysheidbs
dehydrogcnase type 1, and, therefore, may be 10used in the treatnent of

di seases associated with 11-beta-hydroxysteroid dehydrogenase type |
activity. Via shiCdrmbilbetal.ohlSdfipdxylenbetaad iy thixtjest 8 Moivd Tdelapdtiogenase type

|, the conpounds of. the sent i nvent f er abl I dt
i bt or moaUNEReY e SR G PSRty 1A BBt (g or
modul at i ng cor Qo3I Lkarfifof SRk PRAANEKORe 12hA0GARACEALALAG! Vi the

conpounds of the present ‘i nvention can mni stered to manmmal s,
preferably huntesomfunds dfehetresattmementiorf :n@ludpémideth;en@glc bloaktirs, cdeismand

di sorders, includin but not limted to,.treating, preventing, or slown
the progr es3i ofhagel gi"%‘ﬂé‘té SYREE Ty BY: 8- ABiREFTD; th’gamﬁ'i @@9‘3%0& ar )

conpl i cati ons %ﬁ@&lgl)@fa@dim%mm' ARCL&Te.o rraﬂ&eméfael@amezgmaima%@%l ons

associated wt etes Ocardi ovascuf> di seases, Metabolic Syndrome and
its conponent ﬂmm:ihﬁmdmhydlDﬂﬁmcmlmmeobqlduhﬂsmathesulamtttlo’ddhhlrothm;h&d| es.

Consequent |y, |I |s b l.i eved that.  t ompounds of t ent invention
may be used i nirisplg 1"’&{51‘3 l?‘WﬁFE‘ﬁ‘ilq Eﬂlzw reBEHY a&‘pé‘ &‘@g" > hyper gl yceni a,

i npaired gl UCO@%ﬁorﬂfﬁlt@ﬁ@r‘fﬁﬁ»erﬁtﬂé‘tﬂtﬂx(ﬂuﬁi@@'b%ié}ﬁ':ﬁ@e YRR S ilongs a,
retinopathy, neuropathy, nephropathy, delayed wound heali ng,

25at her oscli@er omwndmﬂmct $01men}hnblt<ae(€(@amlm cubﬁ@rEanlybwﬂdlgo mtomoc ardi al

i nfarction, ina pectori pher al seas ntermttent

cl audi cati on), g%fﬂ‘r‘?@r"néﬂsmﬂ@ar‘E“dgplhlc?ﬁlﬁ’ﬂp“ @Idﬁgp' s'?:ctl?g’ﬂﬁ L\qmg‘fpr”é)ke

Met abol i ¢ Syndp,afgil, h}mﬁmt) eS| ARep t&%&l‘o&}{m Q'gs|Eé%9#teﬁﬁffb@mtah¥%ahér@' dem a,
hypertriglyceridem a, hyperchol est erol éma, [ow EIDL, high LDL, non-cardiac

i schem a, inf eETmmtonmmgelmts (s siibarntme sitsentons jagd comppaglsdisclosed in U.S.

Patent Nos, 5,612,359 and 6,043,265}, Dual ET/All antagonist (e.g., compounds

15 disclosed in WO 00/01389), neutral endopeptidase (NEP) inhibitors, vasopepsidase
inhibitors (dual NEP-ACE inhibitors) {e.g., omapatrilat and gemopatrilat), and
nitrates.
[00286] Examples of suitable anti-obesity agents for use in combination with the
compounds of the present invention include a cannabinoid receptor | antagonist or

20 inverse agonist, a beta 3 adrenergic agonist, a lipase inhibitor, a serotonin (and
dopamine) reuptake inhibitor, a thyroid receptor beta drug, and/or an anorectic agent.
[00287] Cannabinoid receptor | antagonists and inverse agonists which may be
optionally employed in combination with compounds of the present invention include
rimonabant, SLV 319, CP-945598 (Pfizer), SR-147778 (Sanofi-Aventis), MK0364

25 (Merck) and those discussed in Hertzog, D.L., Expert Opin. Ther. Patents, 14:1435-
1452 (2004).
[00288] The beta 3 adrenergic agonists which may be optionally employed in
combination with compounds of the present invention include AJ9677
(Takeda/Dainippon), 750355 (Merck), or CP33 1648 (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 5,488,004, with AJ9677, L750,355, and CP33 648 being preferred.
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pancreatitis, neurodegenerative disease, |lipid disorders, cognitive
i npai rment and denentia, bone di sease, H 'V protease associ ated

| i podyst kaphsofrggicoma and i nflammatory di seases, such@systdi@HEgG i d
arthritis, Cushing's D sease, Al zheiner's Di sease and osteoarthritis.

51002611Met abolic Syndronme or "Syndronme X' is described in Ford et al., Am
Med. Assoc., Z2828%56E85l{200R2)s¢ mﬂlﬁbit@mmemnd@ﬂaca;btio;mi@nmpld)ylediin Chem - [mm,
Endue. & Metab. ents,-24 nbi nati Q 00262 resent
Cvent i on 1t no PGS R S ROPOE RS e A CRI RS AT Compri si o,
as an active iRghad) anﬂﬂﬁmgggﬁqug“&pally effective anmount of at |east one
of the corrpounds of “forrmula 1, alone or in conbination with a

phar maceut i call0028@]r i €hc wrotehid (ashdopadpl) euadlcynhils mrpalkirds doktot eicpr esent

i nventi on can be, used one, in conbjnatian wth ot her co ounds of the
vent i on. Sor 1 b4 SeERE bR CORDBAB IO A BTG I HORABERDT ¢ agent (s) .

e.g., an anti @;ba{%hh&nﬁm%iw een%lhgnomn&{m@@q%@a«ht ma&b % mater' al .

1002631 The conpounds of the present 1nvention nay be enp oyed in
conbi nati on wi ﬂxmmmmJWMHﬂmmumHMym1AR@@ﬁ@bmmnmdbnyﬂrogenase type L

i nhi bitors or r ui t abl e t herapeut,i. nts.useful in the
treat ment of t[@zglalf oF %ﬁ"‘c“o g’ﬁfﬁp% 6‘%?@“‘?%@‘? Cr%d“ Ptioielpet i ¢

agents, anti - bypeyal lyeﬁmlﬁ‘au@gw] Somhds of MERREEN SHLA BT GuR USRS
antl-retlnopathlc agents, anti-neuropathic agents, antinephropathic agents,

ant i - at herl@sckasepon lgemyentisas thnt ﬂmclsmhmﬁﬂl@ HEAPS(U. &Rk SEHNYPOeAS ve
agents, anti-qgbe a t emc a |-dysI|p| dem c
agents, anti - ﬁ@% $‘PY§? @foa%g@ﬁt(gam H)[) W@’PW‘] @,P{/‘ﬁ%ﬁﬁ*& i ¢ agents, anti-
25hypercho|eshﬁﬂQMQﬂl&mggﬁak§mlantl-restenotlc agents, anti-pancreatic
agents, lipid lowering agents, appetite suppressants, nenory enhancing

agents, cogni ﬂﬂﬂé?ﬂlpr malwwgtlta@emtvshlcéln‘ahyamwpﬂmlhlﬂy %mn‘ra}thtuyC(@mtlsn
[002641Exanp|§% of % 3 N _ 95% un comnbi nati on
with the conpdu H&%m%‘f”” it }:?rpé‘?s“E‘Ht‘““eWéd'E‘i‘ P"rf&i’ﬂ%?@“'i“ﬁé’d?‘f H™HWd i nsulin

anal ogs: Lys P'f)ﬁbn?@ld’bﬁa&ﬂldnﬂm 'Onllﬂﬁillﬁﬁi)f Wlme@{m&ﬁ\ﬁmgg 431%&,0& pinsulin;
gl ucagon-1i ke]dp(]@ ti des E/I ureas and anal ogs: or propam de,

gl i bencl am de !bu@éhﬁi @éﬂpotl s dhwbennde u\@d@@@*@mm E‘i’éh thglcyipp(zmdteof
| yburi de, i.rl.de . iti TN o) ni des:
?re%/f ormn, pheg&)g SHt mvmg ﬁ{dh%lcgleb%g;gggwé (5?155?%"2;%89 rlﬁtfeaggﬁl i nes:

m dagl i zol e, hﬁ@@hlsﬁi@hre(}s@e:ﬁ(%dl) d@laﬁmlb&{;t@z&momefmmadﬂwé digipar oxam ot her
insulin secretagdgues linogliride, insulinotropin, excndin-4, BTS-67582,

A-4166; thi az&l§-dilihéd)dpuis: 01 Bilgetics;arenaein mimeadsi &E@lﬁ@onb%ocgllchqlﬁzone

rosigli taéenebm@ A@te?%?@}}?ll%%? lﬁ(tmmm]I?PAR al pha agoni sts; PPAR al pha/ ganma
dual agonists;

[00294]  Further, the compounds of the present invention may be used in

combination with HIV proteasc inhibitors, including but not limited to Reyataz” and

Kaletra®,

[00295] Examples of suitable memory eahancing agents, anti-dementia agents, or
25 cognition promoting agents for use in combination with the compounds of the present

mvention include, but arc 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 Himited to, prednisone,

acctaminophen, aspirin, codeine, fentaynl, ibuprofen, indomethacin, ketorolac,

morphine, naproxen, phenacetin, piroxicam, a steroidal analgesic, sufentanyl,

-126 -



i nhibitors; dipeptidyl peptidase-1V (DPP4) inhibitors; glucagon-Ilike
peptide-1 (G.PlI) receptor agonists; aldose reductase inhibitors; RXR

agoni st s: whlAndPkssMCC- 555, MX- 6054, DRF2593, G - 262570 ARG 2800764591 00268;
fatty acid oxidation inhibitors: clonoxir, etonoxir; a-glucosidase

i nhibitors: precose, acarbose, mglitol, loem gl i tat e, voglibose,

MDL- 25, 637, camlﬂjhd‘moismfcmwa,p@)ﬂﬁi\olbm meiagbm(lsiwonuaﬁaaalﬁam@snc BR L 37344,
Ro 16-8714, 1Cl_ Dr114, CL 316 243, TAK-667, 40140 hosphodi est er ase

i nhi bitors, boflHC&iNDe beREcgc iy lecoiqny aitlicclomeigse30s: 386, 398; anylin
ant agoni sts: pg nt § procal ;
somatostatin ar@?bgs quf/tfgﬁg 1 ‘%2‘2‘?@? |dﬁgﬁ£}%§t% ?‘3@??%?‘%‘%8@’%@"%

15ant agoni st s: hBAY bR 78e®855; i nsulin signaling agonists, insulin mnttics,
PTP | B |nh| bitors: L-783281, TER174 1 1, TER 7529; Iuco enesj s

i nhi bi tors: SGPEYAM] sTAwbEE: %I{“f‘ cawaw&gfguawh&hfra@@fﬁ%ﬂ Snbiglpy BBl yti
agents: nicoti y\bﬁ | ati ng
agents: BM 130?%%@8‘%‘@8%@2’1 AL In é’bb% &?rt% éérgﬂ@ﬁ?@gﬁﬁrﬁ#g[h oride,
CT98014, CT9802jcamuih tgaPL@nicmnx EEthR@f[:lcﬁ@agnnIthctpStUlt&@@@@tﬁlb@d’lelrd\SUI tabl e

t hi azol i di nedi ones i ncI ude t subi s %c 355 (disclosed in U S. Patent
No. 5,594, 016) Cthey"dsescipnipedesg oy 16‘23 Wil t azone (CP-68722, Pfizer),
or dargli tazon @@j 8? ;mz%f f011{1§1§9%clntiﬁ%@rﬂﬁus@yl(-rf’lor]ﬁ‘r})oftir@-51501

(JPNT/ P&U) , 5 I\/brc Sankyo/ W

25Reddy/ NN)I9) o[Ecs&‘Modmelc(n\{@rmmelurabic)mcmﬁq()ﬁﬂ6:&1]11[)&4mtaﬁjalsechFﬂ?ARhalﬁpma)ﬁ“ gamma dual

agoni sts inclu AR- HO 9242 Astral 544 orre)
KRP297 (Kyorin @EF“ *“ % f»wéll(‘?‘* 04 BOWY ‘sé“ ‘@ﬁN Mﬁ?%@@ juc A

Novel Insulin e t _ S OB ARIR! | fer ation -
Acti vat ed Receglfb'oa?ﬁdl"lAIdOé\hg]t[?&n%uSATQi “g??%& kl%ﬁ?ﬂ%&ﬁ%&%@g’%&&nﬁg %Ef ftect of PPAR

al pha Activati mnhl()ﬂ]llCAbﬂ’g)l’c’l‘TBﬂCIlklllﬂﬂﬂﬂd‘.ﬁ@ﬁ(}&bﬂlb bsmn'mqumuvsﬁut@hs duc ker Fatty
Rats", Diabetes, 47;1841- l&é998 1/ 21602, l %
di sclosure of WHPEHONY: o r‘b‘S VR IW@P ftl’t)“lﬁ‘ﬂ/“f“é?“é %ﬂﬁlﬂdncér?ﬁ? WYi"Mg dosages

as set out sheg gl fyoddf ghm@@amgowaﬁas HeRI GRRbEL A &rﬁftﬁ[i[tenqléd'tﬁlypr eferred
for use herein. 10026 abl’é al pha2 ant agoni sts al so include 't hose

di scl osed in WG4 5i3BOBm efmippysitoes dioslages uiasfogatiatons cdngrgagnon-toxic,
5[ 002681Sui tabl e SG.T2 Mi bitagrs incl u8@ T-1095, phlorizin, WAY-123783,
and those descPRBBACCHFaRpRe§iaye Yehiaes of BB Sui t abl e DPP4 i nhi bitors

i ncl ude saxagl lﬁbgﬁtgbsﬁi &d@g#nb BhaRy m¥thd Eedhd lﬂ{ldnﬂon %’E‘Quﬁﬁ@@ﬂbét& dhan.

[ 00270] Sui t abl e redudtase inhibitors include thése disclosed in WO
1099/ 26659. [ 002Z&] dhicatea bl phameghiitiva gbpsition slilllecmgoyedlcbmiideg (iNovar ti s) or
KAD1229 20 compounds of formula L, with or without other antidiabetic agent(s) and/or

antihyperlipidemic agent(s) and/or other type therapeutic agents in association with a

pharmaceutical vehicle or diluent. The pharmaceutical composition can be

formulated employing conventional solid or liquid vehicles or diluents and

pharmaceutical additives of a type appropriate to the mode of desired administration,

25  such as pharmaccutically acceptable carricrs, excipients, binders, and the like. The

compounds can be administered to a mammalian paticnt, including humans, monkeys,

dogs, ete. by an oral route, for cxample, in the form of tablets, capsules, beads,

granudes or powders. The dose for aduits is preferably between | and 2,000 mg per

day, which can be administered in a single dose or in the form of individual doses

30 from 14 times per day.
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(PF/ Ki ssei). 1002721Exanpl es of gl ueagon-1like peptide-I (G.P-1 ) receptor
agoni sts i ncl ude Exenatide (Byettaln), NN2211 (Liraglutide, Novo

Nor di sk) woMs0pdkos3y Sanofi - 15Aventis), R 583 (Roche/ | gggn)srosadPeds{001
(Daiichi/Santoty), GSK-716155 (05K/ Human Genone Sci ences) and Exendin-4
(PC-DAGRI). [00273] Ot her anti-diabetic agents that can be used in

conbi nati on w0 donpdynds capfult e orahwkenbiktonion neltaideompgodes§ sancure
D-chiroinositol,..1002741Syj.t ahl e .anti -j schemn c epts include, byt are not
Cimited oo t NS THROGEAEF | HAtE)i e PHEPHYSH G5 T ierBl Bitanis g N

i nhibitors, iInpebisdilng nflPs§&dhs ic?&ﬁgto'amovaagtmﬁﬁ:ﬁc [00275] Exanpl es of
suitable lipid [owering agents for use in cGnbination with the compounds of
the present i0d02i oA tymal ugtetabl@raprranwmriepvIRed bhidophicalypladidd2 500wk r educt ase
i nhibitors S%Falene .ﬁgthetase i nhi [tons1 tjbric_acjg‘d rivgpives, ACAT
25i nhi bi t oPs, "r“&?&%@ SO P £ 8136 23RO I8 Segediying r"fﬁﬁ‘i“%n "nhi bi t ors,
i1eal Na7bil e acindGRLAATIRYIGF: n'lii&ﬂf P Oh @Fbigfsr%%ulc%tsgﬂ@ Rfprddatc T eceptor
activity, bile acid sequestrants, cholestero ster transfer protein

i nhi bitors (eaginjcc@Fep@Paddon( Pfizer)), and/or nicotinic acid and
derivatives thereof. [ 002761 MIP inhibitors which may be enpl oyed as
descri bed above include those 30disclosed 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. - 122
- 1002771 The HMG CoA reductasc inhibitors which may be enployed in

conbi nation with one or nore conmpounds of fornula | include nevastatin and
rel ated conpounds, as disclosed in U S. Patent No. 3,983, 140, |ovastatin,
(mevinolin) and rel ated conmpounds, as disclosed in U S. Patent No.
4,231,938, pravastatin, and related 5 conpounds, such as disclosed in U S.
Pat ent No. 4, 346,227, sinvastatin, and rel ated conpounds, as disclosed in
U S. Patent Nos. 4,448,784 and 4, 450, 171. O her HMG CoA reduct ase

i nhi bitors which may be enpl oyed herein include, but are not limted to,
fluvastatin, disclosed in U S. Patent No. 5,354,772; ccrivastatin, as
disclosed in U S. Patent Nos. 5,006,530 and 5,177,080; atorvastatin, as
disclosed in U S. Patent 10Nos. 4,681, 893, 5,273,995, 5, 385,929 and

5,686, 104; atavastatin (N ssan/ Sanlcyo's nisvastatin (NK-104)), as
disclosed in U S. Patent No. 5,011, 930; visastatin (Shionogi-AstralZeneca
(ZD-4522)) as disclosed in U S. Patent No. 5,260,440. 1002781Preferred
hypol i pi dem ¢ agents are pravastatin, |ovastatin, sinmvastatin,
atorvastatin, fluvastatin, cerivastatin, atavastatin, and ZD 4522.

-128 -



151002791 The fibric acid derivatives which may be enpl oyed in conbi nation
with one or nore conpounds of fornmula I include fenofibrate, genfibrozil,
clofibrate, bezafibrate, ciprofibrate, clinofibrate, and the |iKke,
probucol, and rel ated conmpounds, as disclosed in U S. Patent No. 3,674, 836,
fenoflbrate and genfibrozil being preferred, bile acid sequestrants, such
as chol estyram ne, col estipol and-lDERE- 20Sephadex (Sechol ce, Policexide),
as well as lipostabil (Rhone-Poul enc), Eisai E- 5050 (an N-substituted

et hanol am ne derivative), imanixil (HOE-402), tetrahydrolipstatin (THL),

i stigmast anyl phosphoryl choline (SPC, Roche), am nocycl odextrin (Tanabe

Sei yoku), Ajinonoto AJ-814 (azul ene derivative), nelinam de (Sum tono),
Sandoz 58- 038, ARkb&Burfdy afdfiohelldidlecle B, indhliCtireretB28Tohmida I:
(disubstituted urea derivatives), nlcotlnlc acid, acipinox, acifran,
neomyci n, p-am nosalicylic acid, asplﬂ’ poly(dlallylnethylanlnc)
derivatives, such as disclosed i ® Atﬂht No. 4,759,923, quaternary

am ne pon(diaIIyIdinethyIannDnlun1 ih QELQe) and i onenes, such as discl osed
in US. Patent No. 4,027,009, and ot ~ Kifemn serun1cho|estero| | oweri ng

agents. 30 1002801 The ACAT inhibit ich may be enpl oyed in conbination
with one or nore conpounds of fornul a " ¥ncl ude those disclosed in Drugs
91the Future, 24:9-15 (1999) (Avasimbe); N colosi et al., "The ACAT
inhibitor, C1-1011 is effective in the - 123 - prevention and regression
of aorﬂwwﬂ@atty streak area in banisters", Atherosclerosis (Shannon
lrel.), 137(6% ﬁﬁﬁa% J1998); CGhiselli, G, "The pharnmacol ogi cal profile of
FCE 27677 tover T inhibitor with pot ent hypolipidcmc activity

medi at ed by[QpRﬁ@huw@b@um@ﬂﬁ@smon of the hepatlc secretion of
ApoB100- cont ai ni n poprotein", 5Carcliovoc.

(1998): Smi tGis (xzc%@fopé( I or cychybutyd,pih o whichauay lPﬁ‘a lé’nalYY substtuteh with e

| kyl f T h Lea.,
5(1): 47 gﬁ%i@%&”‘f’l&%&‘&?g@@%ﬁa‘% ONNORE IR, SO OB SRy, b
Physi oI RSO ReCIEOR s n@OfRy -EQ - Q(ﬁ@i‘émlb;a,aﬁ?d)l\misa,At herosclerotic
Act|V|t|eS|nEx Ani mal s", I nfl ammat| I\/bdla or.s and Pat hways,
crC Pr edRsCaRs,, 5@9‘%@ ﬁw? apgory | fﬁyfﬂnm ﬁ%efﬁm%fiafor heiggaryl, ffﬁ’ereﬁg‘ f@‘@ﬁ g

(1995); I ¥ IeQpBond s%BEiﬁ!d@\ﬂ‘éHR ROERYS @her Ot i C
agents"al@gysg@y h%te%a?};l %he%ggégc%4a bteQ,r Qgréll I?”tSt otutt eet al AR 'I!l{ﬁl?bl tors of

acyl - Cddechol esterol 0-acyl transferase (ACAT) as hypochol esterol em c
agents. 6. The first wa -sol.ubl e ACM i nhi.bi t.Q latin
BtV Ty, UARRRPR oGRS A RBre Br RIS bl b PSS FRERE ' "
15Devel gReratiroph hélog&{ L@H abRr g UbRL, i-OERd, Nsmhwmm[ (1-

phenyl cycl opent yl)me gzreas wi th enhanced pochol est erolemc activity",
Chen r abRs80Gkg CORerC0Be6T (BH0-QRONRB8E) CODRING, S65CCRRS ho

Phar nac L.td i n an
e SPERE Bl iy ta. aming, nERESHS) BLAIRAR DG AGADAKERY. oA,

Phar maaetrbadl orGRterbdyd)yl amg He\opRidAaFy {ubkfitutdd! Wiyl R;,[FOQ 26 hidt dyploes  of

sui tabl e cho esterol absorption |nh| bitors for use in coggsinatl on,with the

conmpounds ofC istdky n‘O’Bﬁi‘lln@ﬁi’ herrnticaa Desbstivfadevitlyens of moresppREETESKIRSIEs of
iglmt:)?g[af??r%qugl% t\?ab#é co agggdgﬁ%[é?ﬁgc’%ie{n; Fﬂomnpﬂl ;glr 3d]:ao(r:oﬁ;gulngs as
di scl 0SEMNRRRs,, -SOsR¢, -OCORg, -NRsCOR, -NRsSO2Rs, -OCONR3R3,, ~NRsCO,Rg, alkyl,
alkoxy, aryl, amino, heterocycly} or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or
heterocyclyl may be optionally substituted with Ry, Ry,, Ry, and Ryg;
Ry, at each occurrence, is independently alkyl, cycloalkyl, aryl or heteroaryl, all of
which may be optionally substituted with Ry, Rz, Ry, and Rze;
R7, R7a, Ra, and Ry, at each occurrence, are independently halo, alkyl, haloalkyl,
cyanoalkyl, alkoxy, haloalkoxy, aryl, aryloxy, arylaryl, arylalkyl, arylalkyloxy, alkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino, -OH, -COzRg, ~CONRgRs.,
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25Drugs of the Future, 24:425-430 (1999). [002841 The |i poxygenase

i nhi bitors which may be enpl oyed in conbination with one or nore conpounds
of formula [include 15-1i poxygenase (15-LO) inhibitors, such as

benzi m dazol e derivatives, as disclosed in WD 97/12615, 15-LO inhibitors,
as disclosed in WO 97; 12613 i sot hi azol ones, as disclosed in WO 96/ 38144,
and 15 K‘@OBIFIH@Ha vt (Blﬁ@roaéﬂ bigteromoyded. b@ieﬂéﬁdﬂibﬂyh@c@hrylalkm enuati on of

di et - |nr bb|t t.h_a, hi sel ective

15-11i pg& nlalf éﬁﬁ{ﬁﬁﬁ ?@?ﬁsﬂf %}fyga c%ll {m% g %lcﬁ%m’tn pr operties”

Bri t. dryldaftﬁfnmﬁh@QSOzMQng@Nl&Qﬁl(ﬂ m%?ém the &glorhetabalylGaapbeel | | et
"15-Li genase and its inhibition: A Novel Therapeutic Target for

Vascul aPUC[ﬁaﬁéé‘é@UtUt%WHbRtmalBh@arE’me@H@ Read Design, 5:11-20 (1999).
1002851Exanpl t i nation
With the CgR gl?ﬁ] S%a, ﬁ%a&kﬁgécﬁlyl‘g@%e'ﬁ sh}{&) eﬁ?&ﬁk‘ﬁ?ﬁﬁ%ﬁ% atkyl (é/cﬂ%ﬁ(g}f%r %

bl oc kehagroaall calmﬁvﬁnﬁamaglbe bbmm‘xaﬁmulédumtycbmthmo,klﬁayﬁﬁ;h, BAR 15, di | t| azem

ver apam |, | fedl pi

f d t
chl or ot hi azP4d iglé’cﬁﬂaé‘ﬂ 3hFaélz edéal?ewtg%?@?fﬁ?@tmé"trﬁéﬁ%%fﬂ#(éﬁw Asi de,
bendr ofaspEd i @B%h qehete&w@éyhm ﬁh{; o bl 9e3, &1 T4 &k@r%@@@msgﬁ&éﬁﬂ

pol yt hi azi de, benzthiazidé, ethacrynic’acid tricr ort)r/'ual i done,
f ur osepdledtesd frfpmébﬁ gn@upneonsmwetoéh? kg O and &rwinelmemgz be aptibmatlydebstituted

1OSp|ro ne inhibitors (e.g., aliskiren), ACE inhibitors
(e.g. ,“’égﬁfl Py | ’Oﬁcﬁngr@ﬁirl |, fosinopril, enalapril, ceranopril
cilazopril, R§|Qﬂ1diﬂ§a! at, eaaemc@%hée,, lsqmép@ﬂddnhy h@amg@ﬁldxkylldyéldan@u igh L, AT-1

recept or antagonl sts (e.qg., losartan, irbesartan, valsartan), E receptor

ant ago%rygatllsvl@éh@teloagihtaék@éwvalhmaﬁtbﬁ@émrwhly sabdlitetedptiris. Ribs Bliosad in U, S.
Pat ent pNos. 5, 612,359 and 6, 043, 265), Dual ET/All antagonist (e.g.,
corrpoun&’% 15di scl osed in WO 00/01389), neutral endopepti dase (NEP)

i nhibitors, vaasmaehsscaﬂxm&cd ishinbédeadantlycillaf, NcRaAGE aryltr betegrasy], 41€00.
omapat r genopatril at and_nitrates. 1002861Exarrp| es of sui tabl e
anti - oWii”:ﬁ%t‘?/ay ﬁgf Sqﬁ’%tuzer‘il wWihBionR o GHomthResk@ndompounds of t he

present | nvgﬂ)tR Oé’ a(r})(r:hhﬁjﬁmc’ o BNRARLAPL G E{rgﬁ%ﬁ&{ndhﬁtbf?gg?%@isﬁaw&ﬂk Oi nver se

agoni st, a befa energic agoni st, a 11 pase’ | serotonin (and
dopami cn@ﬁ%kﬂpﬁkbey,mmﬁ; wiyloay, hadtostlkqnyoarqﬂarﬂcmm&{ylmyhlkﬂmq aleedy/lor an

anorecti i;d recepto sts nd i nverse
agoni st SC?%il%’i ﬁjéﬂ?ﬁﬁga%&éﬁyﬁﬂ)&ﬂﬁ fq%¥%9gﬂg? nbyé%ﬁﬂﬁé%ﬁ bhelEseB¥unds of
t he prR&eahryldRYCRd:Qhr 1&@%1%@61‘6!11?%1’1@&‘? hoyloxy MKS L Aky R4 mﬁyiﬁlﬁs‘l zer),

SR- 147778 (ggno |-Aver¥t| s th ;{ § t hose d?scussed in

Her t zodfylomyaryl. absyprsrido @kanoyipmeno, aﬁdc@h@rylammmmb -Guse tigh04) . 1002881
The beta 3 adrenergi c agonists which may be optionally enployed in

conbi nati on with conpounds of the present invention include AJ9677

( Takeda/ Dai Bi ppoTihe cdnfinfddBof Cleh ¢kivheroin: CP331648 (Pfizer), or other known
beta 3 30agonists, as disclosed in U S. Patent Nos. 5,541,204, 5,770,615,
5,491, 134, By Rrengdos asdydmesps 064, with AJ9677, L750, 355, and CP331648

bei ng pref egrigbycioprdAor cyclobutyl, both of which may be optionally substituted with one
or more substituents selected from halogen, -OH, -ORg, -CN,
-CORg, -CO2R¢, -CO;H, alkyl, alkoxy, aryl, amino, heterocyclyl or heteroaryl, wherein the
alkyl, alkoxy, aryl, heteroary! or heterocyclyl may be optionally substituted with Ry, Rz, R,
and Ry; or

G is isopropyl, which may be optionally substituted with one or more substituents

selected from halogen, -OH, -ORg, -CN, -CORg, -COzR,, -CO,H, alkyl, alkoxy, aryl, amino,
heterocyclyl or heteroaryl, wherein the alkyl, alkoxy, aryl, heteroaryl or heterocyclyl may be
optionally substituted with R, R7,, R, and R

Rg, at each occurrence, is independently alkyl, or cycloalkyl; and
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WO2009/ 045753PCT/ US2008/ 076984 1002891Exanpl es of |ipase inhibitors which
may be optionally enployed in conmbination with conpounds of the present
invention include orlistat or ATL-962 (Alizyne), with orlistat being
preferred. 1002901 The serotonin (and dopam ne) rcuptake inhibitor and/or
nmodul at or which 5may be optionally enployed in conbination with a conpound
of fornula |Rn&yeKes.ohhBos aheash ocewanearmse mdeparagibnhado. s sgalkydpD- 356

(Arena)_,pr..axokin Regengr. it St hut ] ei ng

pref er raeig?xylﬁlé’;ﬁﬁm&&a#g]?%ﬁg}ﬂ? %&‘o?‘%‘“ﬁ’eé@%ﬁ oﬂﬁ' B%f%g(@ggﬁ%g‘%&g whi ch nmay be
opt i onahdiyro@FxeyAdylthiocoNdy, batdon W th conpounds of the present invention
i nclude thyroid 10receptor |igands, such as those disclosed in WO 97/21993
(U Cal SF), WD 99/00353 (KaroBio), and WD 00/ 039077 (KaroBio), with
conmpounds of,the r.oRi I i i eferred. 1002921 The
anorectic ag%nt \/\%?"8 %hg@&gegé%ﬁ%ﬁ% %‘%Eﬁ%ﬁ"é’?@%&@i“ﬁ conmbi nation with
conpounds of the present invention include d€kanphetam ne, phenterm ne,
15phenyl propanol am ne, or nazindol, w tarrphet am ne being preferred.

1002931 O her conpounds that can bge use conbi nation with the conpounds
of the present invention inc}ud r egeplor agonists (e.g., SR 27895B);
MCEI R1 ant agoni st (e.g., 858464}~ gal anin receptor antagonists; MR-4
ant agonists (e.g., HP-2BgY; bnetics; urocortin mnetics, CRF
ant agoni sts, and CRF 20bi ndinqQ proteins (e.g., RU-486, urocortin). 1002941
Further, the conpounds of the présent invention nmay be used in conbination
with HYV protease inhibitors, including but not limted to Rcyataz and

Kal etra". 1002951 Exanpl es of suitable ry enhanci ng agents,
anti-denmentia agents, or 25cogniti ,&Q’{gﬁm& ting agents for use in

conbi nation with the conpounds of FEgsent invention include, but are
not limted to, donepezil ,HQﬁéﬁ@ﬁ . gal antam ne, nemantine, tacrine,
metrifonate, nuscarinc, xanonellin€, deprenyl and physostigm ne. 1002961
Exanpl es of suitable anti-inflammatory agents for use in conbination with
30t he conpounds of the present invention@dnclude, but are not limted to,
predni sone, acetam nophen, aspirin ngei ne, fentaynl, ibuprofen,

i ndomet haci n, ketorolac, norphing, e xen, phenacetin, piroxicam a

steroi dal anal gesic, sufentaayly” -N126 -
-
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sunlindac, interferon al pha, prednisolone, nethyl prednisol one,

dexanet hazone, flucatisone, betanethasone, hydrocortisone and

becl onet hasone. 1002971The af orenenti oned patents and patent applications
are incorporated herein by reference. 51002981 The above ot her therapeutic
agents, when enployed in conbination with the conpounds of the present

i nvention may be used, for exanple, i ose anounts indicated in the
Physi ci ans' Desk Reference, as iyt h€ patents set out above, or as

ot herwi se determ ned by one rdi-nary skill in the art. 1002991 The
conpounds of formula | ean Hgbgggﬂﬁi tered for any of the uses 10descri bed
herein by any suitabl e neans, it exanple; orally, such as in the form of
tabl ets, capsules, granules or powders; sublingually; bucally;
parenterally, such as py subcltaneous, intravenous, intramnuscular, or

i ntrastenal injection, Mr jlhfUsigh echp_ques (e.g., as sterile injectable
agueous or non-agueoft@ s ‘ﬁyr .‘pq“sions); nasal Iy, including

adm nistration to the nasal_=renbranes, sstdch as by 15i nhal ati on spray;
topically, such as in the formof a cream grintnment; or rectally such as
in the formof suppositories; in dosage u or mul at i ons cont ai ni ng
non-toxi c, pharnaceutically acceptable vehicles or diluents. 1003001En
carrying out the nmethod of the invention for treating diabetes and rel ated
di seases, a pharnmaceutical conposition will be_ enployed containing the
20compounds of fornula 1, with or w thout ohhe?bantidiabetic agent (s)

and/ or antihyperlipidem c agent(s) and/or ot?er pre t herapeutic agents in
association with a pharmaceutical vehicle or}di]yent. The pharmaceuti cal
conposition can be fornul ated enpl oyi ng—conventional solid or liquid

vehi cl es or diluents and pharmaceuti cgl gJiti ves of a type appropriate to
t he node of desired adninistrg;hon, 26 as pharnmaceutically acceptable
A k’e. The conpounds can be

carriers, excipientsy binders, and th

adm nistered to a naﬁﬁgi;iglé?tl I ncl udi ng humans, nonkeys, dogs, etc.
by an oral route, figr e lesyfnt orm of tablets, capsul es, beads,
granul es or powders. The [dose 4 s is preferably between | and 2, 000
ng per day, which can be ladninl stere®’in a single dose or in the form of

i ndi vi dual doses 30from 1- i mes per day. - 127-; WO

2009/ 045753PCT/ US2008/ 076984 [ 003011A typi cal capsule for oral

adm ni stration contains conpounds of §&(ucture 1(250 ng), lactose (75 ng),
and magnesi um stearate 05 ng). The W xtume is passed t hrough a 60 nesh

si eve and packed into_a No. yl-gel atiiln cApsul e. 1003021A typical injectable

preparation is produc by asefic yNpl acj 250 ng
OB
/ .
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50f conpounds of structure | into a vial, aseptically freeze-drying and
sealing. For use, the contents of the vial are mxed with 2 nL of
physi ol ogi cal saline, to produce an injectable preparation. - 128- dains
A conpound, enantioner, diastereoner, or salts thereof, of formula 1. NN
QNG D n3b R3 R3a wherein: Qis -alkyl-OH_ R3, R3a and R3b are hydrogen;

G is cyclopropyl or cyclobutyl, both ich may be optionally substituted
with one or nore substituents se te rom hal ogen, -OH, -0R6, - SR,
-000R6, -CN, -NR5COR6, - NRS , s , -O2R6, -0O2H, - O0OONRBRSS,

- CONR8R88, - NR5CO2R6, - S02REQ af kW ,{ 4l koxy, aryl, amino, heterocyclyl or
het eroaryl, wherein the alkyl, oxyguaryl, heteroaryl or heterocyclyl my
be optlonally substituted with R7, R7a R7b, and R7e; G is isopropyl,
whi ch may be optionally substituted with pne or nore substituents sel ected
from hal ogen, -OH, -O0R6, -SR6, -000R6/ \EN, - NR5COR6, - NR5S02R6, - CORG,
-02R6, -CO2H, -000ONRBR8a, - R8RBS, .- NRSCO2R6, 5C2R6, al kyl, al koxy,
| g Wherein the al kyl, al koxy, aryl,
onaIIy substi t ut ed mnth R7, R7a,

.

aryl, amno, heterocyclyl of,
heteroaryl or heterocyclyl may lbejo

R71,, and R76; or G is alkyl, which my be optionally substltuted
with one or nore substituents selected fr&n1halogen -OH, -0R6, -SR6, -CN
- COR6, -02R6, -CO2H, CONR8R88, -502 - 000R6, - NR5COR6, -NR5S02R6,

- OOONR8R8a, - NRSCO2R6, al kyl, al kg _j§| am no, heterocyclyl or
heteroaryl, wherein the al kg *gy aryI het eroaryl or heterocyclyl may
be optlonally substituted with R7, R?b, and R7e; R6, at each
occurrence, is independently alky cycIankyI, aryl or heteroaryl, all of
whi ch may be optionally substituted with R7, R7a, R7b, and R7c;

R7, Rr7a, R7b, and R7b, at each occurren 85 are independently hal o, alkyl,
hal oal kyl , cyanoal kyl, al koxy, hﬂL@aI y, aryl, aryloxy, arylaryl,
aryl al kyl, aryl al kyl oxy, al kemyl 10al kyl, cycl oal kyl al kyl,

cycl oal kyl al kyl oxy, am no, |j‘E}H- , CCNR8R88 hydr oxyal kyl , acyl,
heteroaryl, heteroaryloxy, heterdaryl al kyl, heteroarylal koxy, aryloxyal kyl,
al kyl thi o, arylal kylthio, aryloxyaryl, alkylanido al kanoyl am no,

aryl carbonyl am no, -SO2R9s -NO2, -CN or ddpiol, wherein the aryl or

het eroaryl nmay be optionally substliz??@ mnth Rto, Rma, Rtoo, and Rope;

3.
CF
7
N-N §C§
S
HO ; N
“C
F
N-N
;N
# .
OH
p
NN f
S
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Rg and Rga, at each occurrence, is independently hydrogen, alkyl,
cycl oal kyl, aryl or heteroaryl, all of which may be optionally substituted
with Ro, Roa, RIOb, and R k.; or alternatively R8 and R8a can be
taken together with the nitrogen to which they are attached to forma

het erocyclyl ring containing 1, 2, 3, or 4 heteroatons independently

sel ected fromthe group conS|st|ng zé; NH 0 and S, which may be

optionally substituted with R o, NN i ft, and RIOc; R9 and R9a,
at each occurrence, is |nd ydrogen al kyl, cycloal kyl, aryl,
aryl al kyl or heteroaryl, of

Ri o, R Oa, Rl Ob, and RIOC

may be optlonally substltuted mnth
RO6, at each occurrence, is
i ndependent |y al kyl, cycIoaIkyI aryl or heteroaryl, all of which may be
optionally substltuted with R o, qmw%N and Rlot and R10, Ri Oa,
Rl Ob; and Ri k, at each occurrenge, éi&Ldeﬂpendently hal o, al kyl

hal oal kyl , cyanoalkyl al kexy 7aryl oxy, hal oal koxy, arylaryl,
aryl al kyl , aryIaIkonxy,Haﬁégiiﬂ,

ycIoaIkyI cycl oal kyl al kyl ,
cycloalkylalkyloxy, am no, hydroxyalky[, acyl, heteroaryl,
het er oaryl oxy, heteroaryl al kyl, heteroaryl al koxy, aryl oxyal kyl, al kylthio,
aryl al kyl t hi o, aryl oxyaryl, alkylanldo OmMd kanoyl am no, aryl carbonyl am no,

-NC2, -CN or thiol. 2.The conpound[gg Ia|n11 wherein: R3, R3a and R36 are

73

hydr ogen; Gis cyclop cl obutyl, both of which may be
optionally substituted w tHD onje ®r re substltuents sel ected from hal ogen,
-OH, -0R6, -CN, -COR6, -0O2R6, H, al kyl, al koxy, aryl, am no,

het erocycl yl or heteroaryl, wherein the aIkyI al koxy, aryl, het er oaryl or
het erocyclyl may be optlonally substitupad with R7, R7a, R7b, and R7a; or

G is isopropyl, which may be optlonamg§ substituted with one or nore
substituents seI ected from o] e'?é\, , -OR6, -CN, -COR6, -0O2R6, -CO2H,
al kyl, al koxy, aryl, am noxo emocyel yl or heteroaryl, wherein the alkyl,

al koxy, aryl, heteroaryl or he ocyclyl may be optlonally substituted mnth
R7, R7a, R7b, and R7c; R6, at each occurrénce, is independently alkyl, or

cycl oal kyl ; and R7, Rr7a, R7b, aoek R7c, at each occurrence, are

i ndependently hal o, al kyl, hal oal ky I/ Ikoxy, aryl, aryloxy, arylal kyl,
cycl oal kyl, am no, -OH, hydro y % = eteroaryl het er oaryl oxy, al kylthi o,
-NO2, or -CN. 3. A conmpoundHse ron1the group consisting of: C C

7

NNV

><[j)>mﬁg:>
HO™ N
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HOX/\N
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ad d NN/d HON

N-N HON J

HO l
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s
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HO t N
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HO % N
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HO [ N F
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HO Ow

HON1 N-N HON

Br

N-N7,"..
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HO C C NN N>--HN-N N-NOH HONI N_N OLN HO

-N 0
HO™ N
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NN 13,2<-3 \ / HON HN-C 'J=- NHO HON 139 HO
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HO i N
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N-N N HO N ni N NN HOY' "--AN'Th: NNN HOU j,%) ,>; and NNy

HON CI 4. The conpound of claim1l, wherein the conpound is selected from
t he group consisting of:

Y\@%\K 2

N
N
/
NN 5\\
e
HO™ N
s
1 »-—-
HO™ ™ N ﬁf
& )
N -
wn QTN

139



5. A conpound, enantioners, diastereoners, or pharnmaceutically acceptable

salts thereof, that is d 6. The conmpound of clainms 1-5, wherein

t he conpound is the hydrochl oride or bisulfate salt. 7. The conpound

of claims 1-6 that is a crystalline formof said hydrochloride or bisulfate

salt. 8. A pharmaceutical conposition conprising a conpound of

clainms 1-7. 9. The pharnac égiténp05|t|on of claim8 further
carrier, and optionally at | east

conprising a pharmaceuti cal ynag
one additional therapeutyg 10 Use of a conpound of any one of
claims 1-7 in the manufactur f a nedi canent for treating, preventing, or
sl owi ng the progression of diabetes, hyperglfycem a, obesity, dislipidem a,
hypert ensi on, cognitive inpairnent rheunatoid arthritis, osteoarthritis,

gl aucom, CUShIng s D seaseat o@b [ , acute coronary syndrone,
nyocardi al infarction, ngoﬂl | pheral vascul ar di sease,
intermttent claudlcatldﬁJ bn r ear Function, nyocardial ischem a,
stroke and Metabolic Syndrone®in a mammal i an patient.
WA
B N
NN D=n
HO™ "N
o
N
0
] >&, N
HO N
L
N N
N-N O.,Vfgégzﬂ
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Cl
2
o
-
HO i N
pEa

4, The compound of claim 1, wherein the compound is selected from the group

consisting of:

’}”“\Lg‘j " jj}’@
HO | N HO | HOKCQ)\D

Z , : Z , or

N-N

[
HO™ ™ "N

e

5. A compound, enantiomers, diasterecomers, or pharmaceutically acceptable salts
thereof, that is

Cl

6. The compound of claims 1-5, wherein the compound is the hydrochloride ot
bisulfate salt.

7. The compound of claims 1-6 that is a crystalline form of said hydrochloride or
bisulfate salt.

8. A pharmaceutical composition comprising a compound of claims 1-7.

9. The pharmaceutical composition of claim 8 further comprising a

pharmaceutically acceptable carrier, and optionally at least one additional therapeutic agent.

141



10.  Use of a compound of any one of claims 1-7 in the manufacture of a
medicament for treating, preventing, or slowing the progression of diabetes, hyperglycemia,
obesity, dislipidemia, hypertension, cognitive impairment, rheumatoid arthritis, osteoarthritis,
glaucoma, Cushing’s Diseaseatherosclerosis, acute coronary syndrome, myocardial
infarction, angina pectoris, peripheral vascular disease, intermittent claudication, abnormal

heart function, myocardial ischemia, stroke and Metabolic Syndrome in a mammalian patient.
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