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hornone cortisol is a key regulator of many

physi ol ogi cal processes. However, an excess of

cortisol, as occurs in Cushing's D sease, provokes
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adlpose tlssue show abdomlnal obesity, hyperglycemia, and insulin resistance. (H.
Masuzaki, J. Paterson, H. Shinyama, N.M. Morton, J.J. Mullins, J.R. Seckl, J.S. Flier,
“A Transgenic Model of Visceral Obesity and the Metabolic Syndrome”, Science,

30 294:2166-2170 (2001). Conversely, when the 11beta-HSD1 gene is ablated by
homologous recombination, the resulting mice are resistant to diet induced obesity

and the accompanying dysregulation of glucose metabolism (N.M. Morton, J.M.
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3Qpedit e Prepliieah andyeeilysHpipgd studies strongly support the concept that

treatment with a potent and selective inhibitor of 11beta-HSD1 will be an efficacious



syndrone. SUMVARY OF THE | NVENTION 5 [0005] In
accordance with the present invention, conpounds are
w@e@siozkse2 t hat have the general structure of POF/EB1087/076593

l: ZA (lI) wherein m A X Wand Z are defined
bel ow. 10 [0006] The conpounds of the present
invention inhibit the activity of the enzyne
11-febpy M{@Mﬁh@f&lﬂm@ﬁ&vﬂa@&%a@o%sﬁwQﬁd the metabolic
Consequent|ly, the conpounds of the present invention
maySyB&omsed in the treatment of multiple diseases or
di sorders associated with 11-beta-hydroxysteroid
dehydr ogenase type |, such as diabetes and related
condi ti ons, nicrov&EMﬂ&@RdeﬁﬁﬁﬂhENVEmEHN§sociated

it i ab Aacrovascu ation
3 B0t oo i B IR TR BRI S0 Bl AR Sl 8Ticea h
NEU&bethmﬁyﬂdﬁmﬁaeaﬂﬁnmhﬁIconponent condi ti ons,

i nfl anmat ory di seases and ot her adi es. Exanples of
di seases or disorders associategrwi th\the activity of
the enzyne 11-beta-hydroxystexjoi d dehydr ogenase type
| that can be prevent 6‘\~Lg oy te of treated
according to the present inventiN\Qn ip#l ude, but are
not limted to, 20 di abetes, hyperglycem a, inpaired
gl ucose tol erance, insulin redjstance,

hyperi nsul i, nem retinopathy, neuropathy,

nebﬁﬁ%ﬁﬁ?h@‘%ggfgygﬁmﬁgﬂﬁﬁdﬁl'Wrng, at her oscl erosi s
18Nd[0066 S eThedoaolials UF fic KON M VENEINNANBIIEhe 20HQGVF dicdhzyme

infarction angi na pectoris, peripheral vascular

di sHasa-hydipepisfoididRhy dogenasecpg brijonseiyemshyniie corapgunds of the

f UNGEIeinvdiOR Ahf bhsel SEME Fefmestdt %ﬁlplé\@géapé% lok Gisorders
Syndrome, hypertension, obesity, 25 dislipidem a,

hy p’@ﬁqcp'cmdd@th H bqﬁyb@rgxﬂs@r%@qhyd@m:rase type 1, such as diabetes and
hy p%fa?éa%lo&ﬁ{lﬁ oﬁ%%v@soula?%rﬁﬁcatlonlg u?slamh't@& with %&b&@{ q{eac

em a ttion, cancer, vasc restenosi s,
1 ﬁo anoa@atabtulas complmanotd;elgwneteatvwmghzhe&ea:sehovmqulad dlseases

di :lg[rt% hsc'_ﬁy{ﬁ\% Es co'irlgJ aon%nqg?nddthnrs ysr{latgrghcg/seases and other
gl atigladies. aa;@lmpmﬁ bﬂltmﬁss foy dﬁbﬁ&@ﬁ@ﬁclateﬁwﬂh ti&Sactivity of the

r heumat oi hritis, shin se Al zhei ner!s

Di sE4EC aﬂa Y%@w&a?l@jﬁ?hyw enaS%tyv\b? Bt G Risyoned
PCThMBRQD 6f BH&R¥3cordi@ Drthe fREnPIMOSRIBh iddMBMNut @1 not limited to,
&rOV|des for compounds, of formula I phar maceut i ca

on"b%@lf% Tynerehspinisyinngired @hCasd IHENSBINSUA S PERCHet hods
fMERGuliSHG R (SHPAN S urop PP AESH MR de1dyRE WAl EE R ing,

I nvent i on provi des a phar maceut | ca
atherosclerosis and its sequelae (acute coronary syndrome, myocardial infarction,

angina pectoris, peripheral vascular disease, intermitant claudication), abnormal heart
function, myocardial ischemia, stroke, Metabolic Syndrome, hypertension, obesity,

25  dislipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL,
high LDL, non-cardiac ischemia, infection, cancer, vascular restenosis, pancreatitis,
neurodegenerative disease, lipid disorders, cognitive impairment and dementia, bone
disease, HIV protease associated lipodystrophy, glaucoma and inflammatory diseases,
such as, rheumatoid arthritis, Cushing’s Discase, Alzheimer’s Disease and

30  osteoarthritis.
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conposition conprising a therapeutically effective

anount of a conpound of fornmula 5 1, alone or in
w@oreBloewspl on wi th a pharnmaceutical |y accept abl BCT/US2007/076593

carrier. [0008] Further, in accordance with the

present invention, a nethod is provided for

preventing, inhibiting, or treating the progression or

onsphoAf dTl?e%ﬁ@s%frt lmen%ﬁ@bdﬁessm aRuh@tFdoruial, t he

activity of the enzynme 11-beta- hydroxysteroid

deh@l@rm@éwg@onwﬁéons emplayin gy cledmneuidsapghvier mefhods of using

hergin Wheh iR, ISk il & GhhrfRicdPical

anﬁﬁktaapﬁgn%b guﬁglof E§<§8ﬁﬂkk ﬂ%“%%ﬁ@%l? é}eaalwa

manevaiposifion wnmrl,smg urthmalpeup@lly efitctiveamewd 064 canp@abdreinfbrmula

4a logl(n)gl]on? hrell’l gﬁ% ll’lal,J[ 6%1 [%h%l’emaggl\#l%g %%Cﬁ%)oa%l ba?rIUStEﬁ

pr e[peos] i nwather, ﬁlﬂacc@rﬂaﬁda wathnid pradehOifvantibh aan@h@@lris pok&led for

ot her ent (S).. 001 Furt her, the present

| RGN w@w?% 7418 SO gh BBy GRS or disorder
I nhishdctdtddOvitlthe hétRAY lome R nfdi 19 aR&ES dAydebidNREy BbQY8se
and hereinafter, wherein a therapeutically effective

anoiiipe | schas defirtsil abviesnd bereisafics s s drrapetisallactfectrry
1N A%t &ﬁr%%eﬁjncfgf £6 ! 1§admlﬁﬂ%4éﬁrto thahﬁﬁ%‘ém QR€hyman,

ot her type of therapeutic agent, 1s admnistered to a
manragicitamnedd, Oétreatm@llittan patient in need of treatnent.

20t @E@ﬁ? Pirlleg\l Bundslse {hﬁWIFV!éqtlog\éall 99 1s]e11 ltolﬁ? A Sgﬁ%lggeﬁ%% with

present 1| nvention
pr oathatedmpouiids K the-pre@t {nk¢ntioe)warii Camﬂimizm,on with one or more other
di ast ereoners, solvates, or salts thereof wherein: A
i s Bt 5 20 nenber ed non-aromatic bi-, tri- or

10l powy! i Crurthag tl&){ﬁés@ﬁﬂm@ﬂﬁ@rﬁﬁf@%ﬂ% actﬁéth@d ok ﬁ@vékmag,
het eroat oms sel ected fromN, &% and
whi BhibitiRgyor fisatdist thodisgapsy a§d?ﬁ§’@fi @'ERV@&H ?rﬁn%ﬁt?é ‘@rer%? e
R4’ t‘ﬁera]gl}'tlm %@@&4\@%&?9& oF %&H&%Q&y 04 @5{% undl of %rmulal and

razol yl,

hRHS(H(D)OBRQOf fgynpuda hggiéq&nat lerI @Fggqﬂ’rgg bygemf therapeutlc agent is
3
cygﬁggﬁggfhg3%t%ny ﬁ%%?g?ginyl&%&%éégﬁﬁggﬁgmg§@ToaIkyI

2or al kenyl may be optionally
DESCRIPTION OF THE INVENTION

[0011] In accordance with the present invention, compounds of formula I are

provided

)

25 1))
enantiomers, diastercomers, solvates, or salts thereof wherein:
A is a 5- to 20-membered non-aromatic bi-, tri- or polycyclic ring system
optionally containing 1-3 heteroatoms sclected from N, O, S, S(O) and S(O),, which

may be optionally substituted with one or more Ry4’s;
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5 substituted with one or nore R8a's; mis 1-3; Zis

-CN, C3-io alkyl, cycloal kyl, aryl, arylalkyl,
woeaosoasyrl yl or heterocyclylal kyl, all of whPCHU8SWY7/076593

be optionally substituted with one or nore R4's, and

t he heterocyclyl and heterocyclylal kyl contain 1-4

het eroatons selected fromN, 10 O and S; provided

that W and &-0jomher-oiti=o)des O)%Rﬁﬁdte%zoﬁﬂ &r

attached to the same carbon on R4, at each
occ@r(r@}iﬁés(ol)@% ndependent |y sel ect ed from hydr ogen,

al kyl , I al cl W
het er ocycl ya[bsmﬁﬁ1 (k@[&ﬁ% = (%}ﬁ% Zfi\l&5 (Ql\%ifkly N& &4 C3f
C(eyOpaRy b alker&RpDalkyrﬂﬂ,whe(@m?@e; cyc8H]kyl @R,l]genyl may be optionally

. (=0 N NRORY 0 2NROR9, - NROS(O) 2CF3,
> g((%l%t}{l%@&? SPgOr g 5?3(29N)R9(:( ~0) OR9, (9
- S( O) 2NROG(I=0) NROR9, - C( =0) NR98( 02083, -=0Ro

: gRg( o) %RI 8N %ﬁ?&‘%)@?@l@fg ﬂ%l) ??3 ro%%‘f@rl 8 n the

al khﬂtero@&l&yla,lkyl alikeich nﬂllylb)é@}ﬂﬁonaﬁ GlbRatuted hwith@he or more Ry,
het erocycl yl 19% be opti onal substituted with one or

0 drte IRETecyc andaheteé%aﬁylalé@ g &4 hegrqaipgs pelpciehirey N,
l@eI@c;ngql; from hydrogen, alkyl, haloal kyl, aryl,
al kenyl, alkynz cycl oal kyl , pycloalkylalkyl,
het er ocyedwded than &Y eirdos.ype MiEm Wiy bschia Koind ZNu2 attaoting to the

=Q ORi 0, -OCF3, -ORio, -OH -SH,
i N%%me C%ﬁ%ﬁﬁ@? ) ?\IRQRS e 2NR9R90 - NR9S( O) 2CF3,
C( =@:NRe8hOc2irgence, 1@)@%@(1;:@)1@% from hydrogen, alkyl, aryl
- s =0 NR9 0.2
%3%?“@9%%9 DERRRY bitbor k) Do b, g iy ct=0)0m,
15 OS((@))XR@ QRNBijH O)C?R8§Iler SR{MEQquéOmIRT?.g, RRRALSE@ANRRo, -
occurre | I nae naen a , 0
et Skoty oy IR DI BRI 1hNRic-oNR R,
i nd@mﬁoﬁﬂus{oszdﬂ%dmg@mm,aﬂmw( ogngrm @)@158316%;{ each
occurrence, is independently hydrogen, -C(=0
al k«;$KO)zR@40 SRRy, -NRIC(=OERR 00r -NBES(Op Ris g lisrein the alkyl, aryl,
- X DAy YBEHRID, LIVR1Abdeh 1R DG AR AABdhed with one or

ed W th one’ or nor
2008IIBR4892 PCT/ US2007/ 076593 R8a and R8b are taken

toget her V\%t ch}l ollglhge% 1n5 %em V\ﬁﬁ' s%ecliela f%%elgy%égdﬁ gyt o

forma ere
conltazladaitky],-aﬂylhdalteayloalkm @elbﬁkyle@cldan@mw h@t,eroayrdyls and

occtitrnag iy WRGanaah g Qg C R 4REGapro
cycloeal-8yJ -SR o, -C(=0)NRgRs, -NRoRo, -S(O),NRoRy, -NR¢S(0),CF3,

25  -C(=0O)NRsS(0O)2R9, -S(0),NRoC(=0O)ORy, -S(0):NRoC(=O)NRyRo,
-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,
-S(0)2R 10, -O-S(O):R 10, -NRoC(=0)ORs or -NRoS(O,)Rs;

Rs, at each occurrence, is independently alkyl, aryl or heterocyclyl;
Rsa,, at each occurrence, is independently hydrogen, alkyl or aryl;

30 Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,

halo, -CN, -OR ¢, -C(=O)R;¢ or -C(=0)NRyRy, wherein the alkyl may be optionally

substituted with one or more Ro,’s; or



5 aryl, arylal kyl, heterocyclyl or heterocyclylal kyl,

wherein the al kyl, cycloal kyl, aryl, arylalkyl,
woeaosoasyrl yl or heterocyclyl al kyl may be optiBCEIDE2007/076593

substituted with 0-5 R9a, and the heterocyclyl or

het erocycl yl al kyl contain 1-4 heteroatons sel ected

from N, 0, and S; or two RO's together with the

ni trogerryd sdw, &8 e Yogeier il @6 Bﬁgoﬁ R WRich ﬂe% are attached to
unsaturated, saturated or partial 2k)ésaturate cyclic
a

ri ngmgst - BembAPHhIipg thFC@rﬁlaZ opgonadly cprspin 4 tdolpterogiems selected
fro IQI\AOa%gfg 51{21%'089%%9% Rasalaei g4 fromN, 0, S,

S(O rein"sald ring systen1nay be

opt i onalRvyatsadhsicturtened mndefpuwutly_mhydnomealbjrl allxy ecycloalkyl,
SSRg laaerg]% ) Rgl (lj%eteeag(f yloc?l%t%rrogi q?lkl%l?wkgrgl% & erln:ecI lloalkyl aryl,
aIhynmmylhmabqahkpkhmaqug&ﬂkﬂh&b%ybpumﬁﬂﬁmm@mukyMnh05

het lg lr_&%% etew«éylalk&:\éoafam ]dﬁhete%@gns sel%q_Fd from
SRlN o a@ﬁsQ)INRl4R14 -NR14Ri 4, -S(0O 2NR14Ri 4,
- NR14S( @) 2CF3 -C(=O NR14S( O 2Ri o,
-3(0) 2 Nmﬂ@é s@)mebwnh @e@)tmmwmqb mqmﬁached form a
10 qm@tﬁﬁ%%@r@t&i‘- Rfa?tgtllq?flgtu@eﬁacﬂchc rm&'\&%ﬁrgrﬁlﬁlnifrom2 10

-S ea@qrq ames-ag(l @pmp@ ﬂadd.l Qegembzxtoms wa@(ﬁi@@m o S(O) and
-N ’

a2 SRSt Ty PR R ety e o
ﬁrympmdy£$oalkyl cycloalkylalkyl heterocyclyl, and
et ot OOXEL Y| AL TBN R BRI PP S S, g

15el zflk‘dn@l;i aﬂ<§7ﬁ5m @bl@%ﬂkyl 6Waﬂ?rla:ﬂw1,,heﬁ&ic&ﬁmyhetclerab%malkyl halo,
ary cycl yl or tero y
aheri R NG "L EYBR SN  ay DI aPrtai-OCF:, 51, -

hetggocyclyl or heterocyclylalkyl nay be optlonally
substituted with 0-3 Rioa, and the heteroc { and
het €0 ytal N%MR@@rﬁ(QDzNRyRM HBuerWDfts (s@ N E)2Rio,

|28§g2%§ently sef%ggé froé?b kyCﬁm aloabggﬁgohk§
2l k¢iyD)Rial N?n@( O)@Y4G+Q@(|:@RL4, €N RaN&kRak.kyl |

het
"ot SRR R RPSIRLY 05 S8t MBSl

- SRINR 145(6,)R0) - QG@BRQ)ZM%OB@K{4RJSZNQYJCQ¥@B\HE4R14 or arylalkyl

NR14Ri 4 4R 4 O 2CF3,

| GRS 2R o e Sy egiopy e o

- S(QARNTEH GISOIRD B ttbnay G HNRL 48h 02653,

-C( =0 - =
25 g(( N?q?ﬁquNg% gccé(urr?l%\cﬁglgg ok Npgy@péegrted frg@a@hcacloalkyl

- ( a@}e%?l, ﬂbkynﬂ%%ry@l@@etero%ﬁ%@ Qgt%rlggyc‘l)ﬁalkyl, wherein the alkyl,

cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl may be optionally
substituted with 0-3 Rjo,, and the heterocyclyl and heterocyclylalkyl contain 1-4
heteroatoms selected from N, O, and S;

30 Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
-NHo, -CN, -NO,, -C(=0)OH, -C(=0)OR 4, -OCF3, -OR14, -OH, -SH, -SR 14,

-6-



5 arylal kyl; R14, at each occurrence, is independently

sel ected from hydrogen, alkyl, cycloal kyl, aryl or
w@eopsa4syl , wherein the al kyl, cycloal kyl, aryPCDDS2007/076593

arylal kyl may be optionally substituted with 0-3

Rl4a; Rl4a, at each occurrence, is independently

sel ected from al kyl, hal oal kyl, aryl, 10 al kenyl,

al Kxf@!@mmh Qﬁkkml ﬁwhmml ﬁklax om%t 9196 é 0)2R14,
het er o%gl yl al 11

C( Ry 34’ s 4C(GQ)NRQH4’ I\II{R1’41858( 0) 2CF3,

C%lﬁ?i% TR KA G o, R
- Cs:g-@_ PEMRMB@O%%EICR:(J-%GR'),R&% @(%RI_}JRO)]%]S(;Q)—Z! OBs, -NR14S(02)Rs or
3 q%%ENm5m5, 15 - NHO( =NR15) NR15R15, - S(=O) Ri 5,
- S( O ZtRiRiA, aE ddii BQ(uH@cQQB,indepﬂii&%QBl)eR&tl lﬁbm h&?mg?i (1378
eac occC enc en el e

rr oo RO ganS SR SRy o e i T Sy b

andomlr‘oﬁxgly@aggtﬁln@iwngﬁl3(ul) when W| s absent, Zis
phenyl, X is -¢(=0) CH, | ower al k or tetrazo

|
i's not Bhey&Iceiocoinong bt iadgpendes wéfrc Zropm 4l amé@@ﬁw aryl,
10 CMQ\A?K g}kgmﬂ)é}@fo@l@yll eyc%all@!amlh‘a{e?oc%@l D) Q@L&%E})é ylalﬁ}l'l' Halo,

i's absent I's optionally substituted phenyl,

or Meher @6yl C( Q?[OHS -CEPFORGHOS1T3 --OR=Oy NIROREL, avkds, RO
i 5~,_
s At O RAE R, O NEEL SO, il T RRISIQES GO SONR:s
COn’-’fS(iD)’ﬂNRQﬂ(:t@l)@RﬁQ|-$(|6l|}dNR]5@F@DNR1?RB, C(WRATEB((QWIFII . t3,r|?e
o RSP RE BB SN ee St et ure:

15’ 7 WH(Z@NBA@QHQR% BG@)\H%Z QQW)QKZQ 519315(:(:'@501{@ VNREJS@Oz)Rs or
corr%, d is not a conpound of the follow ng structure:
Rys, at each occurrence, is independently selected from hydrogen, alkyl,
cycloalkyl, aryl or arylalkyl; and
provided that:

20 (1) when W is absent, Z is phenyl, X is -C(=0)OH, lower alkyl or
tetrazolyl, A is not bicyclo(2,2,1)heptanyl, bicyclo(2,2,1)heptenyl,
bicyclo(2,2,2)octanyl, or bicyclo(2,2,2)octenyl;

(i1))  when W is absent, Z is optionally substituted phenyl, or heterocyclyl,
X is =C(=0)OH or -C(=0)NRgRy and Ry is hydrogen or lower alkyl, A is not 8-
25  azabicyclo(3.2.1)octanyl;

(iii)  the compound is not a compound of the following structure:

| NH2

H
COH g

B

wherein R is optionally substituted phenyl;

(iv)  the compound is not a compound of the following structure:



(vi) the conpound is not a conpound of the follow ng
structure: HOO 5 F ; and (vii) the conpound is not
wa2espsond of the foll ow ng structure: HO O PEDOSAP7/076593
I n anot her enbodi ment, conpounds of formula I are
those in which Ais a 10 5- to 20-nenbered
non-aromatic bi-, tri- or polycyclic ring system
optionally containing 1-3 heteroatons selected fromN,
0, S, S(O and S(0)2, whic substituted with at
| east one R4. [0013] In another enbodi ment, conpounds
of formula | are those in ich Ais a6-to
15- menber ed non- aromatic B2 or polycyclic ring
73 het er oat ons
selected fromN, 0, S, S(O and S(0)2, which may be
opti onaldry suesbmpoiindds WéttalRo@peundrof fRIfelld¥ng strudtur®
-C(=0 OH, -C(=0C(=0 OH, -C(=0 NRQR9, or tetrazolyl;
-8 WD 2008/ 024892 PCT/ U07/ 07659 Wis absent,

or al kenyl, wherein the abken be optionally
substituted with one or nor ; mis 1-3; Zis CN
C3_io al kyl, cycloal kyl, a aryl al kyl, heterocyclyl
or 5 heterocyclylal kyl, all whi ch may be optionally
substituted with one or nBre R4's, and the

het er ocygcl yl r. I I ' - .

et or oahe. 4B SupERAPENE IR BRI e o
Wand Z, or when Wis ﬁgsent, BRd Z, are attached to
the sanme carbon on R NgMA; at each occurrence,
is independently sel ecte n-Qyor ogen, al kyl, aryl,
al kenyl , al kynyl, cycl oal ( heterocyclyl, halo, =0,
-NH2, -CN, -N®2, -C(=00O C(=OCRio, -CRio -OH
-OCF3, -SH, -SRio, -C(= , -NROR9, -S(O 2NROR9, -
NRIS( ) 2CF3, - C(=0) NROS( - S( QaNRIC( =0) OR9,

-S( 0 2NRIC(=0) NROR9, -C(=0O NR9S(0O) 2CF3, -C(=ORi o,
_NRIC( =¢y'Ri o the.compeiyiry pot 2 campeyngios the fallovgpgytoriuss:

-0 S(O 2R 0, -NROC(=0) OR8 or -NR9®(02)R8, wherein the
al kyl, aryl, alkenyl, &9 oal kyl , or

het erocyclyl may be opti ond syyituted with one or

[0012] In another embodiment, compounds of formula I are those in which A is a
10 5-to 20-membered non-aromatic bi-, tri- or polycyclic ring system optionally
containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which is
substituted with at least one Ru.
[0013] In another embodiment, compounds of formula I are those in which:
A is a 6- to 15-membered non-aromatic bi-, tri- or polycyclic ring system
15  optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which
may be optionally substituted with one or more Ry4’s;

X is -C(=0)OH, -C(=0)C(=0)OH, -C(=0)NRgRy, or tetrazolyl;

-Q-



nore RS's; R5, at each occurrence, is independently
sel ected from hydrogen, alkyl, haloal kyl, aryl,
W@kwsng4ds92 al kynyl , cycl oal kyl, cycl oal kyl al kyl PCT/US2007/076593

heterocyclyl, 20 heterocyclylal kyl, halo, -NH2, -CN,
-N®2, -C(=OOH, -C(=OORio, -OCF3, -CRio, -0OH -SH,
-SRi 0, -C(=O) NROR9, -NRIOR9, -S(0) 2NROR9, -NR9S(O) 2CF3,
-(=O N -CRe D)2 NRAG(E ),(-CRsaRsb-)m-N(R14)-, or alkenyl,
-S(0 2N§’S§(%‘5Zﬁg§m§ 89?)‘ci(:()) Nﬁg%“%? SRR NG g e
- NRelpreimyiri alkenylamytE)oRfignally sgbstijuRridgyith angEOPRR) fys:;
-0 S(O 2Ri.0.3.- NROC(=0) OR8 or -NR9S(02)R8; 25 R8, at
each occurrence, is independently alkyl, aryl or
het er ocycis YN, Cs R8dkyl.atycledkyl, ogk anytadiyt deteiwyclyl or
i ndependent |y . hydr.ogen, alkyl .or aryl . b..at each ,
oy Snem ity WigiSRER e pigan g o Bt SR res
al katld,the Kdtdrocybigl amd heeNcyelRIk] con@ir O Ret@roatoms selected from N,
-C(:(gfnhl 9R9, wherein the al kyl may be optionally
sub%t ed wth one or nore R9a's; or 30 R8a and R8b
are takeproiaekd v and 2,Mor Wien vk BBRnt X avizChre R@ddRe@iothe
attached to forma 3- to 7-nmenbered ring, which nay
opt 12BN &PIPYN BRI 1-4 het eroatoms selected from N,

" and : ' : . ) :

Py 0 2005 534855° PR Ol BT ML RRGML I Boatp B0, ar
oc catkangh elcynylscychealdsple haderagsioly L iplix ogedHaatRY:|-NOal-k633)OH,
cycl-oa ) I, yar weal Kyly, chet exo X ) )
het g?gd@%?/l gﬂoyl(?ﬁmpg? S ?W%Q#& BoRs; 1 S(ORNRR,
ar yNRoS(@n¢F al-&§HO)NRe3(O9.86.y- 8{GbNIRUC (HRIBR -0 Q) FRaC KYINRoRo,

may be [ y Suhstit with Q-5 a,.a t he
het 6%%@@2&%‘&?@5@%9cﬁ@@r%m’cgﬁg@ﬁ?ﬁ:%—89"10’
1het S((gﬁmr@-s@)ﬁqg,el_stRﬁ@(am)oﬁg o, —N@S(@@)E;Q,Sixhdﬁéin th&alk@ﬁ'agrl,

t oget he th the nitrogen to ich the re attache

f or kv awgﬁxﬁya%l&,yh 8ra1%e£ﬁr%t3’8]éf¥\%i‘y E%?Hﬂi%ﬁﬂ@ Uiy dgjone or
CYChb® Rsishg system containing from2-10 carbon atons

and from0-4 additional heteroatons sel ected fromN,

0, S, SKE) atguh ocgprgnge. isndqrendentysadectaditpns ik egenrdkylbe
opti ulpsh it d.m re
RO A B LA kGl 1 ol bURAyd B BEccrot P10

25 el lmtareayclytabiml, dialoy tNHo 162Ny - C(=0)IH, -CaReRy ;OCFs, -ORyo,

al k | qrrC¥%pl 0l K c Ky, L lyl,
o g e Ao g Syt
- C(<CCr QRS @)=) GKD%NR«)%ESOR%@QCDNR%OH\%R; - SR%éi: 2
-C(= 4R14, -NR14Ri 4, - 4R 4, - NR14 ,
QLGNS o o s R kAo O iSOG
- S( I GNRLACL S0\ MBI SRR (~ORRQNRRISONRR 4,
-C(=O R14, -NR14C(=ORi. 4, - (ré=0) R14, -S( 202 R14,
25 S(O 2RIR4; at_eeﬁ(@lgmng;’:, is independently alkyl, aryl or heterocyclyl;

Rsa,, at each occurrence, is independently hydrogen, alkyl or aryl;

Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN, -OR ¢, -C(=O)R;¢ or -C(=0)NRyRy, wherein the alkyl may be optionally
substituted with one or more Ro,’s; or

30 Rs, and Ry are taken together with the carbon to which both are attached to

form a 3- to 7-membered ring, which may optionally contain 1-4 heteroatoms selected

from N, O, and S and be optionally substituted with 0-3 Rg,;

-9.



-NR14C(=O) ORi 0, -NR14S(02)Rs, -C(=O Ri o,

-OC(=O NR14Ri 4, -NR14C(=O NR14Ri 4 or arylal kyl,
wob@Be24891 he al kyl, aryl, cycl oal kyl, cycl oal kKpCEHUK2007/076593
heterocyclyl, and heterocyclylal kyl may be optionally
substituted wth 0-3 R oa; 20 Rio, at each occurrence,

i s independently selected from al kyl, cycl oal kyl,

al kenyl ,Ro2dtke¥amYdccurfdnid, is 1@&6{)'6@&6'&{%' hydasgeﬁreg@iqllydxyocrycloalkyl
het erocyci yl al kyl, wherein the a

ar y4r¥1 &WWI%(Il Rlyilerocyfél’lé)lf (h@ty@FX/ql}’l@lkylh@hgplgél{q;ql@l,&]yglpplkﬂawl
het é}?‘oc% ?étk%cy %%ét&&)’%g'l%)’l *ﬂ;(a%é El&ﬁﬂy ?Jﬂ)gmhﬁﬁ with 0-5

heterocy
het%%Dmﬂdwﬂwsekvdybmﬁkwcmyﬂwhnndanmﬂi‘4Zamﬁmmawsatdedﬁom
i @ Irence, i s independently selected from al kyl,
| ‘oalk aryI al kenyl , al kynyl, cycl oal kyl,
cycloalkwba%kmﬁxﬂEEWEhﬂemﬂkgb;uhﬂhdfmeymbyham&ybnna
ha Ol:\;%&aturatﬂ satuggie Cl\cll orwﬁllly sa&:&et_ee)’:m&f 4% &%tewﬁﬁn&g from 2-10

- S QHNRIAR Ad fmhqm&&@ca@ﬁ%temﬂmgem%@m 4, S(0) and
-S(O) 2NR14C( =0) OR14, - S( O 2NR14C(=0) NR14R1
- g@)mpj}gfrg{n@)am sysé,gn n@(b@))]puo&ally ng@ed.@) fRse41 with one or
10 o ¢, -S(=O R4, -S(0O 2RI 4, -NR14C(=0) CRs,
- NR14S( 6?2) Rs or aryl aI kyl; -10 V\D 2008/ 024892
PCT/ US2007 2065 9@ urmRics, is sndopmadentiyselaetefiem alkiyk haloalkyl, aryl,

i ndﬁ?e%?ﬁ%ﬂ?ﬁ%,r%?fogl% g{/ ora alwvl\ﬁ%?&?/%l?ﬂf Eéé!:rg%(c&ila’ﬂkyl, halo,

CycCl Oa ere
cy ct@aNKiyl -CNary 0, e@(—@r)QHaJrO(yD)Oﬂny “BEF3,00Ri0rRHLI-§H, -SR 4,

R e e R R L R
15 alsk@npyR,Cedoomyd, ~S(OYNRA(KPINR GR G MHKWIHLS(@%RM,

R R Y

- S(@)2 ﬂo(vh@mﬁpgﬂky_l g@(b) 15@( e qqﬂ:kyg;l'\l% heterocyclyl and

) qhe@r&l&%@ﬁﬁl@l glggge oyétlo%lg@uggzt%ltgd NB%I%%(S d? 0 O?B 10
20 NR153( @), Rsea@h og]uyt‘p]zQekly |1ndemnderRlyﬁeleqbd gaoplkyl, cycloalkyl

OF PHREST Syl D ASREDE ROV A8 il Ee G IR Q8E By att,
an octyhballfgh’ﬂ)@d Iarmigylahbgamghygir_m&;%ogflmgﬂﬁg maﬁb@ogionf@
bi - %{\lﬁgét}%?t?d giﬂ‘? 83 ‘%@ay g the \tht?{gwgl}}i ffhe eé?ﬁyp&}@fy?&ontam 1-4

CONiictdréMtéi@s sktedteb Giloar 0ad e ssel ected from N, 0, S, S(O)
and S(0O 2, which my be optlonally substituted w

2%ne or l%?aeatmchsoccg{rqnge I%Pd@f nt y gg(l @dmkylol?aloalkyl aryl,

t et 18491, ¥hkynyl, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, halo,
‘NHa, -CN, -NO, -C(=0)OH, -C(=0)OR 4, -OCFs, -OR 4, -OH, -SH, -SR14,
_C(=0)NR 4R 14, NR 4R 14, -S(0)NR 14R 14, -NR145(0),CF3, -C(=0)NR 15S(0):R 14,
-S(0)NR 14C(=0)OR 14, -S(O)NR 14C(=O)NR 14R 14, -C(=O)NR 148(0),CF

30 -C(=0)Ri4, -NR14C(=O)Rys, -OC(=0)R14, -S(=0)R14, -S(0)sR 14, -NR14C(=0)ORs,
-NR145(0»)Rs or arylalkyl;

- 10 -



Wis absent, (-CR8aR8b-)r,,, (-CR8aR8b-)m O or

al kenyl, wherein the al kenyl 20 may be optionally
weaes48ot ed with one or nore R8a's; mis 1-2;PCI/US20CM)76593

C3_io al kyl, cycloal kyl, aryl, arylal kyl, heterocyclyl

or heterocyclylalkyl, all of which may be optionally

substituted with one or nore R4's, and the

het er ocygl yi cf chﬂﬁ%l%%y I\Pfénalnw scROBA beﬂﬂ Wddrbgen, alkyl,
het er oat ons sel ected from and provi ded

t hatyclnabisil az] orsry ol wireis tagydlerlt cyblxalgwd ary] orgrglalkyl may be
att Bﬁﬂlsﬁb&ﬂﬁmiﬁﬁWF3gﬁrb°n on Rhng A, R4, at each

occurren I ndepen ently sel ected from hydrogen,
al kyl , dhyl gt cachl deewrydnge, ad ikgapghdenty sdleseddificn alkyl, haloalkyl, aryl,

gj et aﬁ%;) %%fkynyldglcfoolkyld}?cloa %00}% hetggcyc}y%_lkylshalo
JP(B)zNRQRQNOz,l\R&R&OH SC(@DMR@CE NIRQsS(@IZ-GH;% SRs,

; S( 5%@%%&19@)2 ﬁﬁg S(S%é%%&%@@ T R YORus,

- NRS@0 770k RCe=0 y0RY, ZSADRINRsC(SOTM R Q, C<4O)NMPSS<O)ZCF3
2008/ 024892 PCT/ US2007/ 076593 -S O) 2Ri

R e ST AL SR SR Bt ST K

(ﬁlk@nMExogkggpM#hm9ygﬁ@alkyI or heterocyclyl may be
optionally substituted with one or nore RS s; R5, at

e ac h ocdus. reerck ocquirenqsdie prkpkadently ssletted fre hiydioaen, alkyl,
)ggﬁgyﬂgbk&h?wagﬁhaloalkyI aryl, al kenyl, al kynyl,

cyc cyc yl al kyl, heterocyclyl,
het erocycl yl al kyl, hal o, -NH2, -CN, N02 -C(=0 OH,

C( [L)%Aﬁélg d’él yet ﬂﬂgﬁberﬁﬁ@ l‘esnélﬁﬂglﬁgun%s Ri&@g{l%? 5 &rﬁéhose in which:

15 C( =0 NRQﬁ(a@)chﬂl meﬁb@c?iﬂﬁ@@ém@)c@?@ tri- or polycychc r1ng system
- S(0) 2NRIC( =O) N 0 2CF3,

. F@)@@m@y@ogtamn@(&@twgoms gle.cé)dl:@%n N]_@ S % g %0)2, which
- O 26D PtiOnaly VR B0l or n¥ROB( 2) R8; R8, at each

occurrence, is independently alkyl, aryl or

het er ocy&isyiC(=0)R8h -CaO) DRy, oictitzolhice,
i ndepen I of @l :
P 0\9”4 AbXeIﬁ]y CHE g?[@gb Cr%/gaRgb -ar XII alké_ﬁ?:% zv(%)@tt&lzll’etﬂé:mkenyl

occurrence, IS |n epen en dnogen
2@l kupdy, be@ﬂonallyaubﬁtltmmlth @Ricw mordR=6) Ri 0 or
( C»NRQ mhereln the al kyl may be optionally 15
substltd? vmth one or nore R9a's; or R8a and R8b are

taken t oQeINIC; i dlltyl, tdyeioaihylbaml g lalityil, d]htebmychylafre
atta hed

o el P Rl S rhed BB s St BrRE R
0, @dhchodsiskybs1 aRtHcRRRYEIYIaky D& kit -8 BetdtdatdnfdsSleddfrom N,

25 O,andS;
provided that W and Z, or when W is absent, X and Z, are attached to the
same carbon on Ring A;
R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH,
30  -C(=0O)ORjg, -ORyq, -OH, -OCF3, -SH, -SR0, -C(=O)NRgRy, -NRgRy, -S(0);NRyRy, -
NRoyS(0),CF3, -C(=0)NRyS(O):Ro, -S(0):NR9C(=0)ORy, -S(0),NRyC(=O)NRyRo,
-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,

S11 -



R9, at each occurrence, is independently hydrogen,

al kyl , al koxy, cycloal kyl, 20 aryl, arylal kyl,
whedosoasyrl yl or heterocyclyl al kyl, wherein t heCEUE2007/076593

cycl oal kyl, aryl, arylalkyl, heterocyclyl or

het er ocycl yl al kyl may be optionally substituted with

0-5 R9a, and the heterocyclyl or heterocyclylal kyl

conls%ﬂR;L - )ﬁtls)aﬁﬁ @%ﬁg&eﬁhRES(@ng,Nwhe@em a{éc&uél aBl,

s together wit he nitrogen to which ey are
at tdkdmely alrkzzsmrh clglkyln graltemr%tvéldl m@hbwmltoeﬁly@ﬂbqé@ft@d with gne or
sag&&g@g% cyclic ring systemcontaining from 2-10
carbon atoms and from 0-4 additional heteroatons
sel ect edsf steachNcc@rens;, lﬁﬁd@pemdwdtly S, fromhlerded gen sl yd),

5\rN: Flgalogén%‘i lm?lyengle Hggtyl ocg/ aﬁéylg(;"ly%?oa kﬁfﬂkg&j hgtrerofcuslygl

curren

| ndl&mmemaﬂl@yl Selogaiied- (fN 008 KY+0Q)O1B-O@ROR 0, @@H& ORlO:

et I RO RSP PR ORI B NSO, o

- NQg(= ONE@@R% S@Oﬁ Q&L@)ORQCE@))ZNI@@ 20)NFGRy, - SH,
NR14R 4 S&i) 2NRL4Ri 4

i NR?&é?bjlgéﬁ@zCFsc@tyﬁm4@z§(zﬂb%o’ ~OWR1p 0BEPIR4892

CT/ 7 } 4
ld-DS( 8) 2 (ﬁi@ﬁ%gi Nﬁg@%ﬁﬁfﬂ o%%%@@k 5Ri 4, - ~Q Ri4,
- NRL4C( RD) a:meach acqfeag), Rlindepegientty atkyl, al‘é’B(r(b)e@RIC&CIY

| OB B et SRRy (7P R ©

wher ei n Rshet edck ptcurramog| is irslgpdndentiyyiydrogyr - @@C@@Hahlkyll ;OH,

e RN 22T D6 BRI g s iy
10 C ClubstRite®with Snd @dﬁcﬁem;ia&ﬂbf y selected from al kyl,

et or ooyt 14 G SRt sEgEFYAl 05 FSrbim Brthih i paphod o

cyclopahkylo 7- ﬁiéﬁﬁbere@ﬁﬂé Akt mayUPHEKAG ¥6AtXih 19f heteroatoms selected
hetero%clyla may be optionally substituted wth

O, aHid W@emtl@w&wwwte&mtﬂ%@ Bradcycl yl al kyl
contain 1@9 e 64(91 &@&r%n@@%ol%ep%ﬁdeﬁﬁ§ ﬁ?drf) rﬁlﬂrl ﬁkox?{kgrcl%alkyl

Rica, at each occurrence, 1s Indepen &n
2G r oarylaalkiﬂllkyl ﬂnailema}/Myll or hatplgolcyclyl@lkklewkxd:relnaﬂld@kw,l cycloalkyl, aryl,

(f:])elfi Olgikky }netFr%F %k Eé{%:rgéyl&/yla}\lﬂa% %%,%thf%? su_b&tgt&sl &i_[h 0-5

C(Rg@)amm hete%l?ﬂyl orOREAcyelDhlkyt ®hkain SRhéteroatoms selected from
N% ME%% -NR14Ri 4, -S(O) 2NR14Ri 4, -NR14S(O) 2CF3,
S0 2RI 4, 15 - S(O) 2NR14C( =0) OR14,

- S( O) 2 Nﬁ%llé% ﬁl %gfmﬂgﬂghe nfefosed f‘dRﬂ-lﬁ&g t@}}zg(gagched form a
25 S(l@}sgmazpd sawmr;@)iwg satura‘fqphf}jr@(cggl)g [REStER c%prtzwngg p‘{rwn 2-10

R145ariih aBAGHhnd GOH 0-8 BEBtionaPhdi?IRARNARR I Yrof PN 86 £ E(0) and
from hydrogen, al kyl,
S(O),, wherein said ring system may be optionally substituted or fused with one or

more Rg,’s;
Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
30 alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
=0, -NHy, -CN, -NO;,, -C(=0)OH, -C(=0)OR4, -OCF3, -ORy¢, -OH, -SH, -SR 4,
-C(=O)NR4R14, -NR4R14, -S(0)2NR 4R 14, -NR14S(0),CF3, -C(=0)NR 145(0)2R 10,
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cycl oal kyl, aryl or arylal kyl, wherein the al kyl,

cycl oal kyl, aryl or arylalkyl may be 20 optionally
weawsne480t ed wi th 0-3 Rl4a; Rl4a, at each occupPCBOSMN7/076593

is independently selected from al kyl, hal oal kyl, aryl,

al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl,

heterocyclyl het erocycl yl al kyl, halo, -NH21 -CN,

] N%goyzﬁﬁa@k%()lﬁgﬁ@bzmk(— %% R4, @816 Rl%)zR$H

NR1I5Ri 5, - S(O 2NR15Ri 5,
142@53@14(3(‘1@)3@) NF@%QO@%Z@(@)Rﬂﬁ S(O)2R14 -0S(0)Rus,

%N%égélto) %(OD%% wmqoﬁ%g@ﬁ%lﬁfg}mq O)NR Ry

S 0=, wh@em@)emls/l ar)S(@):LbﬁkSl, e RIS TIBO eRsqcyclyl, and
Nﬁ%‘e?e‘? C %{Bﬂy maﬁég 0 8X1 ﬁu%g][qutR&'S th gt aCh

occurre PG hydr ogen,
al kyl , Ryy.al eeh kydurreadeyis 1r(atrepmdyﬂt}y| sléljél:ted 80m[a0§1 By clbaikyl,

o SRS BSHS er bBbr  Eat ORAR o

a Teyclolid¥ iy ABRLIR, Wo@ﬁ@m{ﬁe&r&b’clylﬂk&l ma@Be optlonally
pol ycyclic ri n% system o%tl onal Iy containj
t

het ¥PYHeHYIE B 3dkp-etndthphstaocyslyl ad e@ycyawaﬂ%@é eymain 1-4

ldw”ﬁéboﬂ@ﬂsQﬁx&@%bﬁﬂ@“b%né@bSt'tUted with one or nore
s; Xis -C(=O OH O NROR9, or tetrazolyl: 5 W

. s abserRip. {LoTRERRBIRIpe, IS indqpemRBHRBItAddFompRlicd) edanghy), aryl,

x‘f 1Ry 15fﬂ§n nbéyéf%@ ES?chaﬁ&l ‘ﬂgﬁ iﬁ%@l & ﬁg‘%@‘gg{ b@ﬁl@yl halo,

ar y4NHza’fQN aNRy,|-C(FHBOEL, dé(ytOl)QRmmOGFe,t -©Res y@H yISal, KSR 14,

o lMLA0, e SPGB LS L S0
I?ELS‘WR“‘“E?%’% C?(%@‘Ré@“@mmféﬁﬁ’(mﬁ‘?ﬁéﬁ%?g
bl aRAC s e W oG 56 DRe. -San!  IEar GHORs

R|nmpAAéB$nggm§@g§1occurrence i's |ndependently
sel ected from hydrogen, alkyl, aryl, alkeny

al kynyl lewa@hpwrrenq@elﬁ arlsRgrdply, sehfat%from@ydmm alkyl,
] SH’yC[O%%% ’al'y?&é'( agg%g%e’:re@ft\}%g Rg?l &cloa@l\l%gl or%lalk%%ﬂ be
2INROSLIOr A gRBbstituB{OIINRI B(1 Q) 2RI, - S( O) 2NR9C( O) OR9,

ﬁ(Rg)%:(Z N C( at@léﬂ%ﬁ%@nﬁg gm?&é’\%&p e%e%’t: %&0&%&@ ﬁloalkyl aryl,
- O &Ky Bikonyl- dﬂ%ﬁ]{qﬂ@@&ﬂ@talkyﬂd%ﬁ(c@&)lﬁ8hetwhe,3rc@1ﬂk)tlj‘llello

et SVbc G
het 358%/ y]NOﬁa{}(ﬁgg}Sb‘p ¢ ﬁ(y é’tl% V\ﬁ%hﬂs(ﬁ’@ or
C( O)NR15R15 NR15R15 S(O)zNRlsRls NR158(0)2CF3, C(=O)NR158(O)2R15,
25 —S(O)zNR15C(:O)OR15, —S(O)zNR15C(:O)NR15R15, —C(=O)NR158(O)2CF3,
—C(:O)Rls, —NR15C(:O)R15, —OC(:O)Rls, —S(:O)Rls, —S(O)les, —NR15C(:O)OR8,
-NR58(0;)Rg or arylalkyl; and
Rys, at each occurrence, is independently selected from hydrogen, alkyl,
cycloalkyl, aryl or arylalkyl.
30

[0015] In another embodiment, compounds of formula I are those in which:
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20 nore RS's; R5, at each occurrence, is independently

sel ected from hydrogen, alkyl, haloal kyl, aryl,
W@kwsng4ds92 al kynyl , cycl oal kyl, cycl oal kyl al kyl PCT/US2007/076593

heterocyclyl, heterocyclylalkyl, halo, -NH2, -CN,

-N®2, -C(=00OH -C(=OORio, -OCF3, -CRio, -0OH -SH

-SRi o, -C(=O) NROR9, -NRIOR9, -S(0O) 2NRIOR9, -NROS(O) 2CF3,

25 - U =Q) NRIS(O) ZRImbers SFIRMNRAAAR), #Rr polyc clic ring system

-S(O 2NRIC(=O) NROR9, -C(=0O NR98(O)2CF3 =O R0

- NRegeeadjyRiostaningd(- &@tqo@oms g(l%@dpfrqyn OQ@)( R, S(0),, which

) 0§£@¥d§ﬂn€nal@'§‘ﬁﬁ§(ﬂ@%f?o 31}!&@@ 92)R8; R8, at each

occurren e endent ‘aryl or
het er ocyelsyC(= O)QEHa C@ﬂO)éIa@Htp octcmaméfdxce is

i ndependgnt |y hy rvls 3 t
§occ urr eﬁgés; b (ﬁé af@zt(%q Pf?gl)ar(%g% ﬁfkenyg(%@,ﬁle aﬁ<en3n
al kiythy be (@ﬂpnal]i}'ahbs,tltméﬂ‘imth &Ric® mordR5®) Ri 0 or

C(=0O) NROR9, . wherein the al kyl may be optionally
substltd’i‘@ol%mth one or nore R9a's: or -14 WD

2008/ 02489 2y d6alit 320 0ai4 RILE D BeteroBRRy1 R HetElBEy cBN Al 2 BT which

together with the carbon to which bhoth are attached to
f or Rabeptippplly sHRsBRedeUith pisgr mgrs Rhs: #ad the hetetosglylypnd

1(F0nﬁe@ér5by$ryf|a11€@£&ﬁ£ﬁ“1 Qt%te%&a‘t&ﬁsts%ﬁcte& E‘r@ﬁ‘i‘l‘ﬁ\lo Gnggnd S and
be optionally substituted with O- , at each

occur r erpe@idadghat N eysleh e mihpy Whig db&@gfeﬁ anélzkwe attaghidbeythe

cycl.oal ryl, arylalkyl, heterocyclyl or
het é‘?‘%éé’éi“yfm?k“?“‘y wherein the al kyl, cycloal kyl,

aryl, &uydtahdydccurimate isoioyapeydenty sdh@tedrfmmyhydw@h,l@lkyl, aryl,

btltut i th_.0- , ~.and _

RS L Rh R R B bR el Pty T yBRct Mon,

met@(@@m OR oetﬂfedOUanSH,NSR%{,q (&(ﬁd)l‘ﬁigRQI -NRYRy, B08,NR Ry, -
et i i ch_the e_at

f okAGp ko O RO Ra s BB SOl ZpRy R O R R,

sat J@(ﬁd)ﬁdzgsmh(tl% fO(HG)lm' SKRIT éGOB‘[{l@' -0l R, P B(Z20%8,,

carbon atons and fromO itional heteroatons

sel St eRiof HMALR10 -N§9C(s@0§)Ra¢deRsi(©y)B& Wirasie the alyd, @ryl,

ri (YRR CREPPb! Ry HRPD OBl BdREyith one or
20 ndepeddent | y sel ected from al kyl, hal oal kyl, aryl,

15 al k I ,
15 2T BN XN s RSN Ay
- NOJoall(, =) @H;enleélk@ymjzdlpalkﬁ]ﬁEs@ oalk@Riky], het@'d,cyclﬁH

- N%wc@f%% Iﬂ?éf’%m&gﬁé; é{ 0)%@9 ENRBR. >0k, oR,,

- S(@HZI&IEH4=@RTOO)C§@DWR9R§( @Rzkﬁmﬁéa@gmﬁmwmzcm,
C(=O N 485 02 Cé
25 OCTY RiRpS 0@9:(5@12&11‘ (s&é%m %«M&% Q RL?R%

-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,
-S(0)2R 10, -O-S(O):R 10, -NRoC(=0)ORs or -NRoS(O,)Rs;
Rs, at each occurrence, is independently alkyl, aryl or heterocyclyl;
Rsa,, at each occurrence, is independently hydrogen, alkyl or aryl;
30 Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN, -OR ¢, -C(=O)R;¢ or -C(=0)NRyRy, wherein the alkyl may be optionally

substituted with one or more Ro,’s; or

- 14 -



20 -NR14C(=O)ORi 0, -NR14S(02)Rs, -C(=ORi o,

-OC(=O NR14Ri 4, -NR14C(=O NR14Ri 4 or arylal kyl,
wob@Be24891 he al kyl, aryl, cycl oal kyl, cycl oal kKpCEHUK2007/076593
heterocyclyl, and heterocyclylal kyl may be optionally
substituted wth 0-3 Rioa; R o, at each occurrence, is

i ndependently selected from al kyl, cycl oal kyl ,

al kenyl ,r.a} Lme tae) kogemea/\lvﬁ{ oy karb&%%mammre Q&ached to
heterocycfy

g erein the al Iﬁi}é cl oa

ar yform gpytoal- R19lln crpbiRg, Gdnehindy apfio Vépmlydrﬁgheéﬁrw}wmhwcted
R e A L S L

het er oatfon cad cecttremcef ﬁwnddldenc&ml)ahyﬂr&ennﬂgdh alla:txyeca/clmalkyl,
;F%g]][ %&Faﬁ(yl he erocyc flkor gt?rtolc%ﬁl%gﬂ(il?\tvﬁgrmfnrt}?er%l]%” cloalkyl, aryl,

cy cdrglalkkly habﬂoyﬂrc,lyl hehacrocyctliatkyl nh@lbe bpmllykxmbﬂnyied with 0-5

P?Il%a’ an_go teroc@%réﬁeroc%ﬂ ]ﬁ%ﬁtﬁgf%n% selected from

- NRUARI #hd S- & O) 2NRL4ARi 4, - NR14S( 0) ZCF3
-C(=O)NRL4S(O) 2Ri 4, - S( O 2NR14C( =0) ORL
- S( 0) 2NRRY 2 8o sy acierith the netyogey NRYM@( f@ymp@ttachqcsf%a

1@00&5Q8A%%%a%%é&§%ﬁg7a419 Zaﬁg’l%%? c%éljfch'rQ% E‘ﬂ/ﬁem )conthaltlréllmg from 2-10

: Nm@ﬁw}m&d FromN L BB Spatomy kg FEon I, 96(0) and
e aC Og c %Elreﬁi%%% rlng%%//ét{hg g‘ﬁg 'B? 8&“&( 1)§ %ﬁﬁﬁt@? { ﬁl%@ with one or

ary or ar
V\hennenengxhe aI kyl, cycl oal kyI aryl or aryI al kyl may

b 5 i tuted 0-3 4a; 4a, t

be 5 optionally. substit %ﬂedﬁ%%ﬁ%rtt@ Sl rad b gl e
15al zlﬂbénl&ﬁ bkyl@Eydycloﬁlaylk eﬁYdalklyaiﬂl{W hﬂMterocS‘/cyl?ﬂ ?@flbyjclylalkyl halo,

cvycC a cvC e ocC

oS NG B R “EREBORY B Loyt Dl e Pl D1 e

O?lﬁ*o I\@_'ARM,SHRM-RSM N'MFEP mg@% Fs; J@gﬂl@ﬁ”@mS(O&leo,

-S(0 2NR15Ri 5 O 2CF3, -C(=0) NR15 2RI 5
-sE ) 5@(@%@@58(05 P@)Cz(ﬁmw&@) ﬁm@mﬁ@sm)m

ORIy, MBI R0
20 NRIBS(@2PRER 01 -N&nyH (@i)Ryl C(=8NB10R1B;(=aiNRak h, -NR14C(=O)NR14R 14
oS0y K PTLLS0 EFLABY LISE

st i hdterymytlytation hmy benﬂmﬂalﬂmmbmmemuhmds&oi for nul a |l
are those i [ '

ich: Ais a 7- to 14- ﬁjber d
mon- ar on LBl ecitepde. Byt BiFERT et ploatinl
opt s, bkysadral gmyrag(yllh&eﬁey@y1Q>ahaei'@cﬁe>hﬂﬁyleﬁ}hérélﬁ ReNIkyl,
0, S S OP and S(0O) 2
25" cycloal aryl, arylalkyl, heterocyclyl or heterocyclylalkyl may be optionally
substituted with 0-3 R;q,, and the heterocyclyl and heterocyclylalkyl contain 1-4
heteroatoms selected from N, O, and S;
Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
30 —NHz, —CN, —NOz, —C(:O)OH, —C(:O)OR14, —OCF3, —OR14, —OH, —SH, —SR14,
-C(=O)NR4R14, -NR 4R 4, -S(0);NR 4R 14, -NR4S(0),CF3, -C(=O)NR14S(0):R 14,

-S(0):NR4C(=0)OR 4, -S(0);NR14C(=0)NR 4R 1, -C(=0)NR 145(0),CF,

-15-



20 may be optionally substituted with one or nore
Rd's; Xis -C(=0OH, -C(=O NROR9, or tetrazolyl; Wis
W@®8M02489 - CR8aR8b-)r,,, (-CR8aR8b)m O or al keeiU$2007/076593
wherein the al kenyl nmay be optionally substituted
with one or nore R8a's; mis 1-2; 25 Z is aryl,
aryIaIkyI het erocyclyl or heterocyclylal kyl, all of
=®mé4, bﬁRM@piomalcbcy(@y@ﬁt IstRY, vs(bﬁmnm@l c@@@j@Rg,
an he heterocyclyl "and heterocycl yl
comﬁlﬁ(@z)ﬁsh@f@ﬁ%}f ons selected fromN, O, and S
provi ded, t
q{ Qﬁéacﬂ%@(ﬂQegce Rbn laer}{\llyl s§le%|QCE g@%,hy%%g%g ,al%glt,

ar e attacﬁedto sSane car non on
eactychelkul pyheearylalkyl, wepenteaikilycysiohlbgl entl frapyialkyl may be

ydr al kenyl , al kynyl, cycl oal kyl
T W“%’S@/ e Eies RES™! o8 . - (=0 OH,

C( =0 C}ng, atc@dR @currcott;, 1s-16ﬁ‘@3ndenﬂ§jrl$elec&‘alfmm alkyl, haloalkyl aryl,

OOy b 8O kKBS G S Mg . Teery R ey RGO . Tl

- S( DR NRIC(RO), CB&O)O&(Q) Nﬁ@ﬁﬁs @d}i@@ls,,OH _SH, -SRys,
- (=0 NR98( 9 2 OCS( 0 Cé@
(ﬁ@-jc (0) i{“{l}lﬁa -JR1sS )é%@ ﬁr@)NRBS(O)ZRlS:

Rys 15,3
10 N%%T@(%@%Klym%zwlﬁﬁomﬁ{sﬁ Ct(%)l\ﬁtgs(b)zo?g yl

al kenyl, al kynyl, cyc , heét erocycly
opt1Céﬂ@JR1y N&b@fTQ)Bused)%—thﬁné(Tﬁ)Rlﬁ S\?@?z&ng‘I&wC(RQ)ORs,

at u i ndependently sel ected from
hyd}?\ftt‘)ﬁ:lergec)ﬁl8 E{aﬁ’ﬁﬁﬁxl F%dal kyl, aryl, al kenyl, alkynyl,

cycl oal IR}, at Wh baakkydeails Myiepenkielttb'rsekeg/ted frbm hydrogen alkyl

het er pcyc] yl al kyl alo, -NH2, -CN, -NQ2, -C(=0 OH,
i C(CJEJ@&V%,XW?%Q?I@OQ 0o, -OH -SH -SRio,

15 C(=O) NROR9, -NROR9, -S(0O) 2NROR9, -NRI9S(O) 2CF3, 10
-C(=z0Q) NROS( O).2R9, - S( O 2NRIC( =0O) OR9,
- S( @’)%Rgégéﬁ Wﬁg‘[’%erq d@eﬂ;@g@@@éﬁ:@f forn@tla_@rpelt}@se in
-NRIGEEO Rio, -OC(=O Rio, -S(=ORio, -S(OZ2Rio,
-O-S(O2Ri 0, -NROC(=O)OR8 or -NROS((O2)R8; R8, at each
occurr enAeb? a % éo I%Wwbﬁ%mq VOWWI triray lpolofﬁychc ring system

_het R t'dl a3 hééroﬁ &?édfﬂcﬁﬁ‘ﬁ?o %I_(Q%E)and S(OY,, which

|nd pen rogen, or aryl; at eac
2(bccma3rlearm7e10nalls1 sulvﬁmliep@h\m@noﬂe;nrhm%gen -C(=0) OH,

al kyl, - Ri o or
-C(=O N 59(:(\5@ r i n%NRC}FIﬁ(O tetralc%(Ol_bfe optionally
substit o emlabmrttt( (CR)@@R@Jr)m,WIQaIR@a G- or alkelR8 avlsnein B8hlkang

t aken t th t carbon to which both are
attlﬁ@hlé %’é%ﬁ“ tquf' Tpone R ed: ring, which may

opti onalnlﬁg icpntain 1-4 heteroatons sel ected

25 Z is aryl, arylalkyl, heterocyclyl or heterocyclylalkyl, all of which may be
optionally substituted with one or more R4’s, and the heterocyclyl and
heterocyclylalkyl contain 1-4 heteroatoms selected from N, O, and S;

provided that W and Z, or when W is absent, X and Z, are attached to the

same carbon on Ring A;

30 R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH,
-C(=0)ORy, -OR 1y, -OH, -OCF3, -SH, -SR 9, -C(=0)NRyRy, -NRyRy, -S(O),NRoR, -
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20 fromN, 0, and S and be optionally substituted wth

0-3 R9a; RO, at each occurrence, is independently
whywsoysm al kyl, al koxy, cycloal kyl, aryl, argl/Eabio91/976593

heterocyclyl or heterocyclylal kyl, wherein the al kyl,

cycl oal kyl, aryl, arylalkyl, heterocyclyl or

het erocycl yl al kyl nmay be optionally substituted with

0- 5NRB%©>ZC@9 dc{sgaxgﬁ%(@ﬁz@gys dJc@@k%p@(g}mh@&d%NRgRg,

contaln 1- atons sel ecte

or WR@‘@(Q)@@@ HKETOR 16 INRHE=RIRp, o@@er)Blwﬁ(cﬂ)they
areg ch r e
?(54‘ @'S{gfj R’ N}é%{fé‘)@kga&r §1R9§(t [ Al RgkiRthe alky} anyl

partia y saf urat &d rcrin ém cont ai ni n

2- 19kengh alk@wlacwgmlkalndr lfetemmyolyklmgudbh tritionally shbsttletrt@hwmlnene or
§e|ect%g fromN, 0, S, S(O and $S(0O 2, wherein said

ring sy§tén1nay be optionally substituted or fused

Wi th onespat ea&ﬁbcbﬂf@c&%m&épeﬂﬁyﬂﬂy sdleceddfonomyciusgea ndley,

L RS AT ke B R e b p R Sl Bl el o e Y

het h@6dyelyikyl, Matoe gy ady | -sioky.c(= (h)@jHJrC(—O])@RVéD-OCFg, -ORy,,
2008/ 024892 PCT/ US2007/ 076593 =

NH2, NOD,
O TRIMRRo.ONR3RY, - Qﬁi)%\I&RO—NRQSéﬂBZCFSRM

w%%%g% ORI ONBAR 925

E‘dRﬂ‘F@)ﬁRm, 1&‘({9@?@&48@ mRaﬂq -S(ePR).R14,
L. S S(O) 2RI 4,
- ooy B 4o R BRI R B ke T co R o
CI:( =0 I‘H%;Latléaah OCGM%MQ@WMMMM argl gl hatekoel¢lyl;
wher ei n he al cl cl kyl al kyl ,
ot or oofir 91 et ftpuriichs IRy iroRl sB8l Aol 1
1$ugst it le@dt Wch bcdilrr3nd€l ?mdeﬁérﬂﬁnt@thyemféh O?(L‘?@)OEID@IEyI iGH,

i ndepen ent e 0 cl oa
al KR rNa ?ay %§Fw0f oF @ @4 Shgrdip &W&VXP&?}/ b, pptionally

hetﬁbgﬁmewhﬁibk%r,mae@ggeg orthe alkyl, 10 cycloal kyl,
aryl, arylal kyl, heterocyclyl or heterocyclylalkyl ma

be opt i dhai ss aiis $akien tpeefreritththo cabey t9avhighpth #ie attached to
het 8reg¥cly).- m@ﬁgergtﬂl %Y&'rﬁ(dy%hb!ﬁaﬂ?%‘ﬁtﬁhﬁ @-he%eroatom%selected

het eroat ons selected Trom N S; R oa, at eac
2(Mcclilom & Oeand %andr’ta@pem@msmﬁu@@ldemthéw Rpom al kyl

hal oal k K Loal k
ra 02 o 0l oy BHEE N SIS 5L 81 Yy vt

hal @yl, arihllkyNH2teroc @1 orﬂ&@nocycﬂjﬂaﬂ@}lﬁvhereﬁ(ﬂ;@ﬂ@l{]@ploalkyl aryl

) %ﬁ%ﬁkﬁ%@@@%ﬁh&@ﬁcﬁ?%ﬁ gta%ag %@%ﬁﬁ%’smuted with 0-5
- C( R MRUAI ) 2141 or he@(c@)/@%lﬁﬁzﬂﬁ(m@)m feteroatoms selected from
- S(9) 2NR14AC( =0) NR14Ri 4, - ((=0) NR14S( 0) 2CF3,
25 (N RS ONRIAC(=O R 4, -OC(=O Ri 4, -S(=O Ri 4,
- S( O 2Ritfho Ry NRIAGRMORR nitrogNRARGA2h B ar® hetdhyd fkkY!

unsaturated, saturated or partially saturated cyclic ring system containing from 2-10
carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
S(O),, wherein said ring system may be optionally substituted or fused with one or
30 more Rg,’s;
Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
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20 R14, at each occurrence, is independently sel ected

from hydrogen, al kyl, cycloal kyl, aryl or arylal kyl,
wok@so24892 he al kyl, cycloal kyl, aryl or aryl al Rgl/UsMY7/076593

be optionally substituted with 0-3 Rl4a; Rl4a, at

each occurrence, is independently selected from al kyl,

hal oal kyl, aryl, al kenyl, aIkynyI cycl oal kyl ,

cl | |
ﬁZu o@aN% _@pkyxhoz, CN(wmogysd(sé&é)(o @t@gygkyo abflfybH ~SRy4,

-0 NIy NER <. SHO MBSy, N 48@ 51@?(50>NRMS<0>2R10,

U S PRS0 e AR e s

- S( O(20R1L5 HR GPNRIBR1 5)C(=Q)RQ) SIR@B(QQQEBM, —OS(O)sz,

- S( &%‘%{50)0%9{13%3@% € %Tqéﬁ% fg’gkqér faryl CI(:kO PNR1aR 14

andor36y1RLA, whdreie acthullod,cuylr gakelkyl, Sydlcmﬂ@zmm dretcrgcyclyl, and

RS e g b B BB wer a0 7600s

[ 0017] Imo Q’ﬂ&cﬁ H&ﬂ%ﬁ@nﬁs mdé@ém@fm%leaéd fromauya cycladneyl
those in mber ed non- ar omat

bi “acqny] lkghylfsyly ey B hteiagylyler BB IORED herem the alkyl,
160 ncty%loglkgg a1, %r)haﬁf(ﬁ r&?@r%lyﬁﬁj 1%%?&901&&19&1 Nay B o ’onﬁfyo)

be “opt i onal 3/ Substitute
oneSUbiftltwgfi @ltRﬂ 3sRlan>aI)d thghet@peyohydrid hegyr NRQR@COWIH 1 -4

Be:t%e?&gdt({%snse}%{ea ﬁ%ﬁﬁ@%taﬁﬁsmsa%b )r, ,, -(CR8aR8b)m

wherein e al kenyl may be optionally
substit mladatm¢MCour&:noer inmdepeirBatly selertadgron akyIZhalcsalkyl aryl,

o T Kl SRR G e hisne Bl hord b tRuR T,
e gl om i en o

o rq( I\E{léﬁj‘ﬁ’ew%{“R%’ gg)&ml‘gﬁ‘lé ]glt{t“g@‘?é%% ﬁ(t_ﬁg\]R%%(ﬁézR“’

C af@mml&i@)okm, Ré(O)ﬁtRmﬁbmlqum @@Q@)Nm(oxcm

i ndependent li{ sel ected from
o

Al KA 05O 1Yo rfé%pa%ycrsgfrO%Rmrs{so»é@, N-010R,

CN'NK R _O) ORi 0, -ORi 0, O" GZFS
_SH, -@&u@” i ar% _NROR9, - S(O) 2NROR9, -

2INR9S( O) Rik:3t eacE@cr@rNR@S(s @dzmdentls(s@pgmmal@ﬂn@, alkyl,

SRS A UNRIARE RS may

-O@(t@)lzﬂ]?lsobsummﬁ(th:@)sma or -NROS((2) R8, wherein the
al kyl

mmy” be aei A GeSTEEe iy A G s g oty arv

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,

25  -NH, -CN, -NO,, -C(=0)OH, -C(=0)OR;s, -OCF3, -OR;s, -OH, -SH, -SR;s,
-C(=0)NR;5Rs, -NR5R;5, -S(0),NR5R 5, -NR5S(0),CF3, -C(=O)NR5S(0):R 15,
-S(0),NR5C(=0)ORs, -S(0):NR5C(=O)NR;5R 5, -C(=O)NR 15S(0),CF3,
-C(=0)R;s, -NR5C(=0O)R;s, -OC(=O)R;s, -S(=0)Ry5, -S(O)2R 5, -NR5C(=O)ORs,
-NR58(0;)Rg or arylalkyl; and

30 Rjs, at each occurrence, is independently selected from hydrogen, alkyl,

cycloalkyl, aryl or arylalkyl.

- 18 -



RS S; R5, at each occurrence, is independently
sel ected from hydrogen, alkyl, haloal kyl, aryl,
w@Rwsmnds92 cycl oal kyl , cycl oal kyl al kyl , het er ocR€T/¥52007/076593
het erocycl yl al kyl, halo, -NH2, -CN, -NO2, -C(=0) OH,
-C(=OORio, -CCF3, -ORio, -OH, -SH, -SRio, 25
-C(=0O) NROR9, -NROR9, -S(0O) 2NROR9, -NRIS(O) 2CF3,
- A A ANRI e Bl%bodlmt%tQ) DPk§eRa T are those in which:
-S(O 2NRIC(=O) N Cé)—)NRQS (O 2CF3, -C(=ORio
- NR9C( =@ Riag: ta tﬁn@@)@p non-aBEBE)cRYio tri- ogquygp%hgrmg system
o C Ry 1?%%?' c%ntlalsnlﬁgﬁldqé Hét)%] gﬁ ? Eelectt{?Fﬁ?o%( F§osr(8§anda§(0%%ﬂlch
het mmolsyaitiphglly SBb)itIR&ai widt oreax Imomzkm,r ence, is

S0/ o242 et gooroRetey el cach

oCcCur r engés absént, (NOBpRHPIL n(dfygaltgy)gr@gﬁ AlkenyG(widr&rthe alkenyl
C(=zO R o or

bty v B Ry TR S BE St ot 1

substltuﬁquth one or nore R9a's; or R8a and R8b are
t aken t?ether with the carbon to V\,hl ch both are
at t ached 8% andplkyler Beteqoeycwl%ﬂb@¥ v iHegay bereneiRnatiy

1(9 pt éugﬁﬁhtkd’ wﬁﬁ’ Bﬁ@ér%é‘re ﬁ4 @edtn@ &%%y@?iaﬁ&t @(ﬁiltan{ [ Q'ﬂ‘eﬂé’roatoms

and and be optionally substituted wth O-
Selﬁpteéér@hﬂ‘édémiﬂéhce i s i ndependent!|y hydr ogen

al kyl ! %lrw(?%’thaqw %19& i&{ Lvherr W% aPseﬁtrv\%(l a?lh &yllre attaChFcE(tyol the

het er ocyc or heterdcycly reih the
cycdanmlckljobnomRyigA aryI al kyI heter ocycl yl or

AR AR (e NS AR S i

13 ondliadngl, Eydodisi, aicRalcosrsl, Bab.eed, eNHE,-om -NO,, AC(=8noHS; or
two R9's together with the nltro%dn to_which the
i

at t SCHRAIPHor R -Qhhs QCEH as RS RearttrQlTRy Ror- ke (O R, -
SatNRﬂeﬂcpyc@ﬂ@mRMOmt smgm@&&@m IS(OANR;AO)NR Ry,

carbon atons and fromO i ti onal het er oat ons

sel &f@ﬁ‘l%ﬁfmﬁws = @R1®6@9%{n@)3ﬂ5 -QCGDR1mhEF@iF0-sai d

rin e td

i ¢ B GHEhE D S8 BRI ORIy o SR LI S o P I3RS g
20 nddkmyt eyrloajkyd air deterdydlyl omydic loplignaHa bubatitteld withropp or more

al kenyl, cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,

het'er dcycl yl al kyl, halo, =0, -NH2, -CN, - NO2,

- C(=0) O, at@é@@cmﬂeﬁce, 100FPende@ly oglectd@Hrom SHrogemRlId)],

20@%:% Ngégﬁ}e%& _%@L%’(@%ﬁjgﬂlﬁ}é@ogﬁlyl heterocyclylalkyl,
- S(KAR NRE{QC(:NCDI\@J Q}( ORID) @NRJ)WWC?))@RME{M, OH -SH, -SR o,
- C(=0) NR14Y( Og Céﬁ
25 UL Rt - Siaty 1R NRGL by SISO ML Co(icy SRNAS 0L
-S(0):NRyC(=0)ORy, -S(0),NRoC(=0O)NRgRy, -C(=0)NRsS(0),CF; -C(=0)Rj0,
—NR9C(:O)R10, —OC(:O)Rlo, —S(:O)Rlo, —S(O)leo, —O—S(O)leo, —NR9C(:O)OR8 or
-NRQS(Oz)Rg;
Rs, at each occurrence, is independently alkyl, aryl or heterocyclyl;

30 Rsa,, at each occurrence, is independently hydrogen, alkyl or aryl;
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-NR14C(=O)ORi 0, -NR14S(2)Rs, -C(=ORi o,

-OC(=O NR14Ri 4, -NR14C(=O NR14Ri 4 or arylal kyl,
wob@Be24891 he al kyl, aryl, cycl oal kyl, cycl oal kKpCEHUK2007/076593

het erocyclyl, and 25 heterocyclyl al kyl may be

optionally substituted with 0-3 Rioa; R o, at each

occurrence, is independently selected from al kyl,

cycl oal l@y}) at ea@h B&Jﬂ%mcea@ Yﬂde{)éilﬁé‘ﬂtﬁfl M oger) e@ﬁ@g@mm&l QH,

wherei n

het er ocz g %q cyc ié
ar yhalo, sy é)lwl (KRR @106 §EOYNR G, Wikarein desydisy may ky potivaglly

be W bs Ruyte with 0-3 Rioa, and the
het%?%é@g?k}t g%ez&he(grlér ocygT yl al kyl contain 1-4 30

het er oatlbnmdsl?agb acttécdn fagotireNyitlOthe amrtorSy vRiiddhotladre etashed to
1{: ¢ Cf‘éﬁfl El@cteo 7- me ere 10 g d ncth IX%)/quluorrak g;::cior];tarugq] APh e%lodtoms selected

al oal kyl
cycifr@ﬁll\k;d addc‘yhnd H@&ﬁ)eﬁmﬂy@m}sht;utelde;h&]rm@}{@d yl al kyl,
Pal o : . )e 0%?%?&%%%%&%%&/1 0191&%%2’& kyld_koxysqqcl(o:mkyl

15 aryta F@):‘M%l‘ﬂ@ﬂ-l”or hetMB&fo%bléikyl- wh&id NRLARH 4ycloalkyl, aryl,
- NR14S 2CF3, -C(=0 NR14
- S(é@j} Q\nggl h@fm@c@:@aheterg@@m gp@gb@)bmlgw substituted with 0-5

10 C(R ,)alﬁlﬁa%%%c?e?ﬁ?} or he@k@? O‘;ﬂ:ﬁl{yl C’OWR%&Q%&%IHS seleécted from

- NFHA@(?@QﬁRSY or aryl al kyI R14, at each occurrence, is
d [ 5
ndependeih 4 SR SEL B Y DAl o

cy cimyathikayeld, saarrzytbd @‘rpaetraj/ly adtingted mpgliclymg spysn o(mhmyg from 2-10

s TH TN L el KPR TR SR S 5 ene

150 stioke mbreinayiel roglskstém niy ob opddayipdusytitutet et REioyied ytle,or
het er o%l yl al kyI hal o, -NH2, -CN, -NO&2, -C(=0 OH,
- C(2ef -OR15, -OH, -SH, -SR15,

- C(=0) N5 Btle'ich ochBé&Bl ) mdeﬁn@ér&iéﬁél%&b@from alkyl, haloalkyl aryl,
-NR15S( 0) 2CF3, -C(=0) NR15S(O) 2R
- (@ nRemtyaio) oalsalkylgkg) m@»@(ﬂ@ﬂq%ﬁm@kﬂ halo, =0, -NH,,
3.1.
-C(C?)O)N%g% S(ggj Rgl(SO%lg %’50 - c?-{g%%i% 15
20 NR]ZE@@MR&@ONR&WJ e3(RYINR 1dhd NR&S(@'EC%EKQ( O)NRMS(O)ZRlO:

ol T ORNRGe A SEPIREIG QPR AR (OB O RTET,

y et -C&noR e FNRDG)RentQ CEoNRaUHS ()B4, f0OmRL.a- OS(@DzRM,

nor Bistaoidry W}ﬁé\)k %% yleieE Hﬁ%ﬁgyg{z@ﬁ O)NRy4R14

0pt¢rca@a£1ky1 whdrtia ity Angy1 laryd, dyetoewlatml@ejlmt@@récwm Bhd
S, S(O . and S(O 2, which may be optlonally

255ub‘§’(“ir?“df3 &l fIF}Y Bﬁept&nal%%l@swe%wh 0°3 Rioe;

R0, at each occurrence, is independently selected from alkyl, cycloalkyl,
alkenyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl, wherein the alkyl,
cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl may be optionally
substituted with 0-3 R;q,, and the heterocyclyl and heterocyclylalkyl contain 1-4

30  heteroatoms selected from N, O, and S;
Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,

alkenyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
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Xis -C(=0OOH, or -C(=O NROR9; 25 Wis absent,
(-CR8aR8b-)r,,, (-CR8aR8b)m O or al kenyl, wherein the
W@R0Ms4892 may be optionally substituted with OPEI/U82007/076593

nore R8a's; mis 1-2; Zis aryl, arylalkyl or
het erocycl yl al kyl, all of which may be optionally
substituted with one or nore R4's, and the

het @J}gcm yN@L k@t @Rt at@olor,,h @tRQﬁBOH3@,HS@R\q/§t ed

fromN O, provi ded t hat Wan Z, or wh [

abs@rﬁfo)l\}&dﬁé ﬁRlz&ue Sa(pt)zé@lé?dzhtHthtﬁ@)z(%Fan'é?(c@}%mS(@ﬁaRm
Ri 2 0 P t
NG (Ay,N R14§g%o@4, Sé(l%ﬁgkﬁ??c( gﬁlﬁ@sﬁm, CAIRAR OB,

each oCcurrence, IS end sel ect
hy cHGog@ R 14, aNRyC(=QIRyd, ,O@(Va)lblal —BﬁQ)RnetSéOblRyzuc INR1,CHEADORs,

=0, - =CN, - . -C(=OH, -C(=OORio, - RO,
] ',Nl{-}I&P@,Rg 9"5%@% o,C( i c% -0 NRSC):(RQ, ) NROR9,
- S( O 2NR9Rat eacNBQ:Sﬁ@)cEQE&depen@én‘!@sW&{ O)RARYdrogen, alkyl,

= g)@f R@%@%ﬁm@@% e a1ﬁﬁ@§§%wgl or arylalkyl may be

O%pﬁ@}lﬂy@ubsn&(teﬂﬁ%& 03 R14aS( 0 2R 0, -O S(O 2Rio,
-NROC(=0) OR8 or -NROS((2)R8, wherein the al

: |
cycl oal Bk Brafetcedsase Il%/lpdfii?ﬁ'gldeﬁ%y et §}¥yl ha?ora){kyll aryl,
165 UbSikdnly L b Goatih, rby&@ﬁkﬁﬁlkﬁoﬁﬁergéfcﬁhl hBéroc?&lyﬁﬁ(?h halo, -NH,, -CN,

occurrénce, is ind ep endent y sél ected from h y rog en

ol K90, eI K GT=O MRy, -OCT% |l kP, -l @T@]N&IsRls,
het I v - CN,
Lt o el el AR s e
-spasoohm(seemm - S(ONRIRI,(=OB(R NRERS) NRVRISLOF2 CF 3,

- S( 8)@% 19%3)2 S(@%(Z % §€6%%F3S(O)z 5 aPRF%( 0)OR,

SN@@(lﬁQ))BR@orarMyD)lﬂo -S(=O Ri o, -S(O)ZRIO
~0-S(0 2R 0

each occp raE??ﬁgloc‘i%e c%?d‘é ﬁ?ﬁ%@ﬂ?qﬁ%ﬁﬁgﬁﬁg fro%hy Srog?n alig'l,

het 8cReG], ¥iyl or SRARIky@At each occurrence, is
md?%en%(gntlllyy hﬁ%roéen al kyl or aryl; R8b, at each

occurrence, is independently hydrogen, -C(=0 CH,
alkaCH'tl:toaﬂl bRy, colfhttlEh Sofhula | are those |
B R R e
2(s ubshich:ut ed with one or nore R9a's; or 20 R8a and R8b

Z{ ?agﬁg?}{st O7g$t {]AP mem et:rlé:](% }lol}gargr%%fgg?? ét[ 2 ovr\'hlo 1(c)tr1ﬁg ?Pés?em
opt (i)mlbﬁdlly}COﬁtfal’mﬁI@l 1IR3 Iietérohteine se:hait@lrfﬁormm ©p$ éidO) irrchrOM which

0, A S5 RPLIGII SttigtipuLed w11 -3 Foa
aI kyI at koxy=0 e lop at (KPhNRoRo;
25 W is absent, (-CRgaRgb-)m, (-CRgaRsp)m-O- or alkenyl, wherein the alkenyl
may be optionally substituted with one or more Rs,’s;
mis 1-2;
Z is aryl, arylalkyl or heterocyclylalkyl, all of which may be optionally
substituted with one or more R4’s, and the heterocyclylalkyl contain 1-4 heteroatoms
30  selected from N, O, and S;
provided that W and Z, or when W is absent, X and Z, are attached to the

same carbon on Ring A;
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aryl, arylalkyl, or heterocyclyl, wherein the alkyl,

cycl oal kyl, aryl, arylalkyl or 25 heterocyclyl may be
wopisomsbl y substituted with 0-5 R9a, and t he PCT/US2007/076593

het erocyclyl contains 1-4 heteroatons selected from

N, O, and S; or two RO's together with the nitrogen to

which they are attached forma unsaturated, saturated

or partig| At)éaaﬁdcyﬁ@&l@éi iCM&d é)leﬁdehﬂﬁ Qele%Ye%lthdﬁl E}Qﬂé%%h THIRG, aryl,
from 2-10 carbon atons and from 0-4 ditiona

het @rtvatukbeteerwbi duls FOmMEL, ;N SNOS( @; QIR 30(=8)ORR), -
wh t
eHRI,N Bl tﬁﬁ' Ngh S¥RL M8 1@9@\9, ngyz(zoo éi}@% gﬁ%sgéﬂcm,

or use dne ‘or m)re -

PCT: WSZDWS@GBQSS(OR%C@HO)@B@M@DMMB{&R%

3P RTP St GRS GRS HE R s DRLAREY s -BIiL

het S(OBpRe) Y-8l 0, -Nab@( ~OJORs erNNRBS(ogng, whdNER the alkyl, aryl,

O SRR Sl 5 ot ey SRR R or ORI
- NR14S( @;24kdsh Gc@(rre@f\,é\'mﬂﬁp@)d%ﬁﬂﬁsel&ted from hydrogen alkyl,

- S( 2NR14 o, 4C( =0 NR1

hazlg ,&S%@/Q]Rglkyl cyc&al-l@jaﬂ@/j], etemﬁ@é h@rm:y@lylalkyl halo,

S | 4
- R148% %%Q){Lmog( Ce)ogafﬁg G b%ﬁﬁ @C%)O@@Q) 214-SH, -SR,
- OCGES) NiRLR R NR9R9NF&@QN:R@§-SNF&R§$(Q)2CBL %ﬂ)ﬁRb@(D)zRg,

wher ky -
not SRR Ok s X BN ORETRLEK Rty
subé\tﬁgCLﬁ(E&mQ(E( @Blo,RSGa})RloO SRDmeatO s@)leﬁ,CNIRbG‘:(eiﬁb@Rs or

5ﬂg§§fgfently sel ected from al kyl, cycl oal kyl,
ary] ‘al kyl , heterocyclyl or heterocyclylalkyl,

15¢vher ei n Rghat eadhkocburrcaye Iisaahépyhdenay ykyl, ar@ir o ha{ekcy:b/clyl
het er ocycl yl

or heterocycl IaIk
subst i t uted! ?/’ﬁ}fv‘{1 RECHITSRCeeRp epf‘é‘ﬁ?)‘y ngﬁ%g% F‘@%(&‘ and
het er ocyig) Wt @dcms&cuﬁ@ﬁtteaﬂs iihdlapéhdaﬁtya{y@ﬁ)tg@ﬂsc@@)%t £yl -OH,

fron1N 0, and S' Rloa at each occurrence, is

d@ﬂﬁan@@mqpyoa s€l @R@@r FEGIANREH, Whevainghg dlgy] mag by optionally

cyc b het er ocycl yl ,
R A T

C( =0 ORk4and-RICHB take@RB4ther vOith the @Hbon. @Rﬂlmh both are attached to

] NF@%??%%EmB%&%%*&@%EW% Ritain 1-4 heteroatoms selected
- S()12 N?Mﬁ(dﬂ])rﬂ'\")bébptlonaﬁy Q)RR G(ith@-NR1L4R14,
C( O) N %O%%Q(c:g;rﬁnﬁe S 13%6‘@6%‘%}'1\%1 q{%e&(’%lk_)@))%’y, cycloalkyl,

- N%lﬁlsél%ll&i 0@ het@oyycll kyherein RE4lkydcy@adiyl Q@ﬂuir&ﬁlkﬁ}ﬁor
i s independent]y selected from “%dro en,

%yclveéﬁéw/ylyl may {F orsfonatpyuiitieyied with@rdion ap%@egptﬁgﬂcyclyl contains

cyci. @ak%%laton@@éalect&rfr@m & kyd sy be optionally
substituted with 0-3 Rl4da; Rl4a, at each occurrence,

is i ndep@ﬁaeﬁﬂcpgeﬂl@ew@eﬂwltfqgmﬁoavmw theyhare atacked forralayl ,

unsaturated, saturated or partially saturated cyclic ring system containing from 2-10
carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
30  S(O),, wherein said ring system may be optionally substituted or fused with one or

more Rg,’s;
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25 cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
het erocycl yl al kyl, halo, -NH2, -CN, -NO2, -C(=0 OH,
WO gsm48RL5, - OCF3, -OR15, -OH, -SH, -SR15, PCT/US2007/076593
-C(=O NR15R15, -NR15Ri 5, -S(0O 2NR15R15,
-NR15S( O 2CF3, -C(=0O NR15S(O) 2Ri 5,
-S( O 2NR15C(=0) OR15, -S(0O) 2NR15C(=0) NR15R15,
- (=0 Nﬁ?ﬂg5§(Q%lz%ﬁrrenc@(m@d%&dentﬁ@@l@%f@%&ﬁ( haloalkyl, aryl,
- 0C(=0 =0 2R 5. - NRI5C( =0) ORB,
NF%@@@I) RE:lasikydalkpl, éewwcyclahaetslwcmalkﬂt haé%f@ “NHa, -CN,

OCCLl e E r
oGP o\, L IRRICROCEY G 2R ISH - SR G ORI
2008111342?4898(@@1&20@?/1@?@}5983 @(@@119y114s¢®)amt her

o R IR S LI A SR

t r | C(e@)ml NRMC?H@J)RM r@C(%@smﬁﬁS(ﬂnRuormeszcﬂfﬂ(@mmg

aled mﬁe%@ﬁgﬁ T §}<r gﬁ%@t .Q‘%it 53“@4‘9 gﬁé@g&%@m

mor& an‘lalﬁyl &o{hér&nﬂ@(aﬂ@) @1, @Fsloa@ﬂrF@dNBﬂ&@alkﬂVHeﬁar@?&?nﬁnd
(- CR8aR8b-)r" or E) CRBaR8b)M O; mis 1-2; Zis aryl,

ar IRyl k}%é% %e@iwylllYaqu!ewute%mth 813 R ch nmay be
1Pptionalg,y .40,k Hg&%ﬂdét € %débénﬁe&ﬁ@el@&e@Bﬁ a1, Sycladifh 1, aryl,

t he heterocyclylal %‘/ contain het er oat ons
sel ekl hetereeyelylOr %tﬂdqslylﬁk}dwhté@n theaikyl\caeidalizyl, asyl,

whe MR nADRERSy 1 ofy 3001y R AL LSRR P 0B AR 0-

urrence,
i ndijpemaktht hgtersefcbyd Bmﬁha‘terroe'mcb/}edﬂr}d gerigin aMklgbIte,roaa(mysl selectt®
cyctlroagilél 5 t erocyclyl, halo, =0, -NH2, -CN, -NO2,
-C(= =20 ORio, - ORio, -OH -OCF3, -SH, -SR o,
15 C( =0 NRAR9%t cadiRRR}reneS(COh 2Rty sdNR&D(fln24Tky3, haloalkyl, aryl,

| SO BRIt Ty R ety oy NRGECEY byl b, TRy G, N0

NRQ@GQPR 0= O)@§(4 Q0. OR1§( eﬁ) Rggé—p SRMSt@V\(II%)?}KgTR# tlﬁRmRm

{ 2R| 0, C&):&)& or

al k*;S NRyR 4, éﬁh@s}x bk (= O)N&ﬁé@)eRGQS@WRnQ{r@@RM
opti @@gﬁ g@ﬁajﬁ € t
eac ﬁ ocC cil}}rape nce, %Ké} [ ﬁ(;g)gﬁdl e E@f‘_\?ﬁs gﬁ‘?ﬁé‘a ﬁRMCB%)R%

2ty cHAsgeR)Rial- &@O)Rmh@(@amw&&(yo)%gy dﬂlblaﬁi(IQ;JRs or arylalkyl;

o, Hed! S APRGPbyel SEPE ol Sk,

- ORtyoloakkGHaryl GHyrylalBR Wherem(mezeﬂ]))ﬂm/malkyll\lﬁgw arylalkyl may be
S( O 2N R9 @S{t@% C(=O) NROS(O) 2R9, 25
! ? 42NR9C( =0) NROR9,

C( O) N@@( @k%ﬁﬁcunéﬁée@)l%@endently selected from alkyl, haloalkyl, aryl,
25  cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo, -NH,, -CN, -NO,,
-C(=0)OH, -C(=0)OR;s, -OCF3, -OR;s, -OH, -SH, -SRs, -C(=O)NR;5R;s, -NR;s5R s,
-S(0O):NR5R 5, -NR55(0),CF3, -C(=0)NR5S(0):R 5, -S(0):NR15C(=0)OR;5,
-S(0):NR5C(=0)NR5R 5, -C(=O)NR5S(0),CF3 -C(=0)Rs, -NRsC(=O)R 5,
-OC(=0)Rys, -S(=0)Ry5, -S(O)R;5, -NR15C(=0)ORs, -NR;155(0,)Rg or arylalkyl; and
30 Rjs, at each occurrence, is independently selected from hydrogen, alkyl,

cycloalkyl, aryl or arylalkyl.
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-NROC(=O Rio, -OC(=O R0, -S(=O R o, -S(O) 2Ri o,

-OS(O2Ri 0, -NROC(=O)OR8 or -NROS((2)R8; R8, at each
wW@ewanesspre, is independently al kyl, aryl or PCT/US2007/076593
het erocyclyl; R8a, at each occurrence, is

i ndependent |y hydrogen, alkyl or aryl; 30 R8b, at each
occurrence, is independently hydrogen, -C(=0 CH,

al k b19] O’t’n anB@Embohent, %ﬁougﬂs ofc%rr@lmgﬁrosé"@b%{&hﬁhs in

the al K may be optionally substituted wth one or

rmr‘éhllig or -24 WD 2008/024892 PCT/ US2007/ 076593
R9, e and :

al kyl AF&%’?&” A R s e R R

het @monglkyl ophtainygelr éhﬂelbktemabdtgdtqd fuymNo@l $(,3H(O) ardy§(0),, which
ar yrln'%llg ?ptlanally{qsﬁ%sgmgg Ct}}lonaen d¥|}oir]e op tionally

subs gt erocycl yl
cont ai NX isLOOEirgooat@mNRA,ected from N, 0, and S

or 5t rogen to which they
are att %@S?%r(ﬁhﬁ%ﬁgﬁﬁagg%gﬁ aturated or

parti al lpyissiag;ur at ed cycl | c r| ng system contai ning from
2-10 carbon atons an -4 additigonal heteroatons

sel ect ed ¥ pbmaRyaly! Oshetsr@@dséﬂlﬂy » g} eyvohichinay kg optienally
1d ' NGbSHSKEE BN %&Qm @na"ﬁh It% %%?%?blg%gkﬁgc&ﬁad Pa%gteroatoms

with one or nore occurrence,
is ﬂelﬁd‘@ééﬂ@d@mq)wnéél ect ed from al kyl, hal oal kyl, aryl,

| oal | Lyl
ﬁgf erogc +V1ﬁl ?{%‘[ %Llﬁiy % B 5\1\{1!611 \Kh%}_agsregtc %Ka[nx ﬁgﬁttached to the
C(gﬁi)e@h‘bon QG R(ﬁg@l4 CIZFS - -OH, -SH, -SR14,
) (N:(Rléc‘r))S?' 4%'&%& ocau%?ﬁlﬁlagpé%% SR:}ec?]d%fom hydrogen, alkyl, aryl,
15 S(@é&h%ljﬁs‘étg@)z%@i halo, SOO)I\ENRJ@@(-NO)QSEABDH -C(=0)ORyy, -
g(x? ) (() g( ﬁlo, _Cg‘a%&p NI Céhi\]%d{% -NRyS(0),CF3,
- NREAGH @m;
ﬁ‘é%ﬁg% ® gl\sgl;zﬁ@ & ﬁ\%ﬁﬁg&par arO)INeFIgEi/’ I
wh mmg(calz@@m G HeioRieyt-OCEyeRomr NPyl
het h ' |
e SOPAFLY SISOV LN o Bttty
20 ndepbaldehot lyet@edyebd mdy bcr @pﬂoaalbwubstnqtcd with kyd qr nagry Rs’s;
\%ﬁeragiyln k%[ ea(ihtoecfsuer;e%(c: cllsolaflefpe?den lec?éécflro\ﬁ? %{({E&ﬁleh alkyl,

hetle]rl@ﬂgmlay}}l @clohlkylec}@:maudy;am@ﬂ Rl}tlerdmgly]bbetﬁ’pctycmhﬂk)ﬂyhalo

et by Nk BBtk & ROI B R OB (e

f r a®O)NRRANHRSR,, FS(O%NR@RQ, GNKJS(@BGEI t@(ﬂ@NRmmzRg,
i ndependent |

sel e
255 S aR SRRk DI By RN KGR GPORG S PECFS C-OIRss
het afrerd k| aldoko)Ral 8(=0) 2.0, 2VSK),R 1o, -NRoC(=0)ORs or
-NRQS(Oz)Rg;
Rs, at each occurrence, is independently alkyl, aryl or heterocyclyl;
Rsa,, at each occurrence, is independently hydrogen, alkyl or aryl;
30 Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN, -OR ;¢ or —-C(=O)NRgRs, wherein the alkyl may be optionally substituted

with one or more Ry,’s; or
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-C(=O OH, -C(=0) OR14, -OCF3, -OR14, -OH, -SH, -SR14,
-C(=O NR14Ri 4, -NR14Ri 4, -S(0O) 2NR14R14,
WO NREASIBD) 2CF3, - C(=0) NR14S( O 2Ri 4, PCT/US2007/076593
- S( O 2NR14C(=0) OR14, - S( 0O 2NR14C(=0) NR14R14,
-C(=O NR14S(0) 2CF3, -C(=O Ri 4, -NR14C(=O Ri 4,
-OC(=O) R14, -S(=ORi 4, -S(O2Ri 4, -NR14C(=0) ORs,
- NR145(Gg) B%a&rocaﬁryén@é kyihde fpaﬁhe%lﬁgycﬁl&geﬁaﬁm omgdak&r@yefa@lkyl

i s independently sel ected en

cy ciplapicipikyl, oF heferpeyclyhiuioatinm thew&whw palk)d yeéYlo%i’b’l%WI or

oo B AR UL 21 e B

occhﬁhentewnmseEMdb@@nﬁéﬁkhwi%eﬁected from al kyl,
{:al oal k%' P)I}P hey le 1) troigﬁn ocvlv}ﬁa} tlf1¥3|/ a?rlﬁlk allchgdcﬁﬂrm a

et er ocyc erocy
- NGihsaturasd=@hckted er@(aﬁ@)lﬁﬁltﬁratedm ring OR1ém con@ihing Hbin 2-10

) %Pé%%d %%(%%fﬁﬁi‘%’% l%tegga%mss s(e@ctedlglom%% 0, S, S(O) and

- S(SIOINRESES=@IPRERystém nﬁ?@é SPIRhal so) e & Blfased with one or
- (=0 NR15S( O) 2CF3, " - (=0 - NR15C( =O) R15,
_ OOpeORRIS, - S(=0) R15, - S(O) 2R15, - NRL5C(=0) ORS,

10 NR15S( Q2) BBq0h O%MEI?cIe iy Imdeﬁ’éﬁ%ntﬁjs@lect@ﬁ fr@ﬁ%ﬁcyl haloalkyl, aryl,

occurrence, Is in ependent Yy sel écted fromh dro en,

al kwcloalmyeymwlk;@rhe@rwclyubetp@gm]lalm o LR N, O,
nbagi ment f t
o TR oS TRRUER, OGR! TR DL S L SRR R ATRANNES
tr|QGhH%peS&Dy@RmRMrDﬁ@ﬁ%@bCEﬂ}C@ﬁBNBnS«Dy%@onta|n|ng
i | 02,
éﬁ ﬁ&ve@ Bﬂcf?e 955‘3‘1@‘30@%@?%%& M?@Bg 14|(m)r e
15(:24 Cgf(i AR, X- NBl4CG(®®)Q®%§O)R1QS@O§R94R$(2»RM$ WS%MAa
a a | S a
RO 0 o S0 B hy: S DB SR SO R s
SUb&talr}IIMI(ﬁde‘ér&H tmsw}@ rarymgmallﬁgl %cl&@y%@ﬂ'@%%e&ﬂ?ﬁ and/

and Z, or when Wis absent nd Z are attached to
t hehetesegyelytadieyhayay b9 ON%@IYNUbRHUte(éWI@ 8cReécurrence, is

i ndepen fi€ F‘ tl Yack %&c%ﬁjeﬁ@ & Eﬁﬁb%}mg{t%@fécte@hgﬁﬂl Ckm"ii rcyéloalkyl aryl,

cycloa ky et erocyclyl
arpIRM, het@OeORORY boterocyohilalkyl Whrein Ryl cﬁﬂbalkmrml,,

; C( ‘8}%%@%8) ?@% RQ%G{g?ér%@ %%‘E‘ﬁﬂ%@ FPoral) @Skuted Rith 0-3

- S(K2 Nﬁgﬁé h@)ﬂbﬁ&lﬁﬂ and hd&re€)cMRIS( RGH I ;4 helireu@ i @]ected
-N%Q%NOB andS (=0 Ro, -S(=QRo,

Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,

25  cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo, -NH», -CN, -NO,,
-C(=0)OH, -C(=0)OR 4, -OCF3, -OR 4, -OH, -SH, -SR4, -C(=O)NR 4R 4, -NR 4R 4,
-S(0):NR 4R 14, -NR14S(0),CF3, -C(=0)NR14S(O)2R 14, -S(O):NR 14C(=0)OR 4,
-S(0):NR14C(=0)NR 4R 14, -C(=O)NR45(0),CF3 -C(=O)R14, -NR14C(=O)R 14,
-OC(=0O)R14, -S(=O)R14, -S(O):R14, -NR14C(=0)ORsg, -NR4S(02)Rs or arylalkyl;

30 R4, at each occurrence, is independently selected from hydrogen, alkyl,
cycloalkyl, or aryl, wherein the alkyl, cycloalkyl or aryl may be optionally substituted
with 0-3 Ry4a;
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-S(O2Rio, -OS(0O2R 0, -NRIC(=0O) OR8 or -NR9S(02)R8,
wherein the al kyl, aryl, cycloalkyl, or heterocyclyl
woreaesiozssept i onal | y substituted with one or norRBCRBESH07/076593

R5, at each occurrence, is independently selected from
hydr ogen, al kyl, 30 hal oal kyl, aryl, cycloal kyl,
cycl oal kyl al kyl , heterocyclyl, halo, -NH2, -CN, -NO2,

- (=0 Ok, n ndeil1Pseleckdd fr Iy 1, aryl
49 Ty P B o, S Bhpen P vlc R o S,

ae;omlsexg}@hylalk}*\k 1@)@2@&1&9‘@( @wlylalmi W? -NH;, -CN, -NO,,

200 (Sﬂﬁg\'@_’é( 8{’%%%?_ ]!f‘ 07 1?,301-1' %I—p) gll{\l W -NRisRs,

@@@ZNRBRB- 8{&@(&)2@&;—5(@)2@11:(S(O)QQSS(S@ENRBC( O)OR;s,

is ﬁ(gj) pe%@n@ﬁﬂh?ﬂwgﬁpﬁ I‘SSE& (I%l:g‘t eC(rE E{d &ggjéﬁlsat

eaC*|®CC(€0Mg*EJeﬁ(@@)Rissﬁ(mﬁkﬁﬁmﬁm&@)@B@FW@S(OzmsblyhryMkyl and

ary 5 each occurre ndent

Pyt ogerfls SEEE bR e GO Eed TOR MR Ay
CX@&}@E@RQaQwhereln t he aIkyI may be optionally

substituted with one or nore R9a's; or RO, at each
occurrence, is independently hydrogen, alkyl, alkoxy,

l@ycl:Ogﬂi] Kyl g an@tﬁléﬁJ enodRhe %&ﬁﬁ&ﬂnﬁé of WRQNET fe Eﬂ&?e @Un@éhmds in

cycl oal kyl, aryl or heterocyclyl may be 10 optionally
subshich:ut ed with 0-5 R9a, and the het er ocycl yl
cont ai ns S 0
or two I'-éags a47t go e {?81%892??10% %é&%tlgcteog d%{anmp "V Chc ﬁﬂ? Fﬁtem
ar eomm)naikyrvedtammgrm ZAhetenostamsl sa¢osad, frcmaNanS e&qomnd S(O)z, which
part i sat clic ring systemcontaining from
2- fﬁaa% %%8WﬂgﬁaW§9%%y i} 31595 %%ﬁftlonal het er oat ons
15¢el ect e fsr@Er-OSOH) or (=60 .rBNd 15 S(O 2, wherein said
ring systemnmay be tlonaII substiﬁuted or fused
with oneV éﬁﬂwﬁﬁﬁéj§d§%§nmR§§ atteQch occurrence, is
i ndependgqntily. sel ected from al kyl, haloal kyl, aryl,
cycl oal kyl , cycloalkzlalkyl heterocyclyl hal o, =0,
- NH2 - @Ns atyW kyE=bytingt whm@@a@)bmﬂona]lmbgﬂtute@qﬂ@ one or
rﬁl% SR14 -C(=O NR14Ri 4, -NR14Ri 4, 20
-S(YSNTARI4, - NRIAS(O) 2CF3, - C(=0) NRL4S(O) 2Ri o,
20 S( O) ZNm%@(ed@mW and Z @S(N@)QWA@(&:&@(NRQZR&M attached to the

4, O Ri 4, -NRL4C(=O) Ri 4,
g)ognf%m4(:(-520)2&4, -OCS:EO))ZRM,

- NR14C( =KD) iﬂRHG:h, oceRhES[(CRJdRendentCiekéd)ddi faym hydrogen, alkyl, aryl,

e8I h B gkt By D e ok SR B apkyn -

an doR%t @mcacFyLsms&RQe cx@@@)mal) |—NR§Rbb33(O9zN‘R€H9, WRB(0),CF3,
occurrence, is |ndependently

25sel &T%W39§@W%ﬂ k%ip)zl\@yﬁéq GAPRyI- 5(03?7‘%(3( OINRsR,

-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,
-S(0);R10, -O-S(O);R 10, -NRyC(=0)ORgs or -NRoS(0O;)Rg, wherein the alkyl, aryl,
cycloalkyl, or heterocyclyl may be optionally substituted with one or more Rs’s;
Rs, at each occurrence, is independently selected from hydrogen, alkyl,
30  haloalkyl, aryl, cycloalkyl, cycloalkylalkyl, heterocyclyl, halo, -NH,, -CN, -NO,,
-C(=0)OH, -C(=0)ORy, -OCF3, -OR o, -OH, -SH, -SR g, -C(=O)NR9Ry, -NRyRy,
-S(0):NRyRy, -NRoS(0),CF3, -C(=0)NRyS(O):R9, -S(0),NR¢C(=0)ORy,
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aryl al kyl, heterocyclyl or heterocyclyl al kyl, wherein

the al kyl, cycloal kyl, aryl, arylalkyl, heterocyclyl
w@rookeeespDcycl yl al kyl may be optionally substi®ar/Es2007/076593

with 0-3 Rioa, and the heterocyclyl and

het erocycl yl al kyl contain 1-4 heteroatons sel ected 30

fromN, O and S; R oa, at each occurrence, is

i nd@a@pﬁgf@d:?)m @Ct%ﬁoﬁ\mm@h@%' ChalrpLENIC -8, .

cycloa cl oal kyl al kyl et eroc

. OB 3{:@3@‘15(02&10%@ %@DQ%@zNégf/ O)ORg or ONR,S(0)Rs;
e R g >

- NR14S( Bs2@F3ch OQC(une))d&le HEe®naRit hydrogen, alkyl or aryl;

$ ?;g 0)0)2 N%ﬁgﬁaoé &‘__cgrrbnc& &%%ﬁlrﬁﬁ(&fg@&b?ﬁl i))OH alkyl, -OH,

- OQ{akQ)) RY4-OR SHr=Q(RDINRRS(vid)e2fh the atkNRhdyf=EptiGCRBly substituted
_NR14SéE%hR8 o ar | al kyl; 5 R14, at each occurrence,

is Vi Ss¥ ect ed from hydrogen, al kyl ,
cycl oal kyl at e@dh @Eﬁlrlrencmh@ép@ndehﬁy By dfyden, aﬂk[ﬁ' él?laﬂxkr)/éycléﬁlkyl

aryl ¥»be optionally substituted wth 0-3
R144Y! theterperrlgewhirpia ﬁl%,eealkxl sCYFlﬁ%iEb‘ewle‘?fthleVr%é‘Flé'd”f‘?é’d”

F ofpihdiy! #Y -
(I: yc{ﬁggl k% Sg]i)%slt&ﬁ:y]et 2 rSéK?y %Jllc{/ tlhe qié’t@llo%l)mébmtams %JA\‘I hetef\?g[zoms

- C(sepEHifromON - @ adPOR15, -

: ﬁ% g S( (5% B&é %@?} %t%@%@%@%@l% tgl)zyg‘![éﬁgd form a

- ( @pammﬂeﬂ(xau@téﬁj@amall%@ m)mwm_m(c O} m@ﬁﬂﬁ@tammg from 2-10

o0 e A8 0
15 NRI®S( 0Bk said rip\hab yiay baogtididby subktit@@d br fused with one or

occurrenqe is independently sel ected from hydrogen,
al K9P Roa% cycloal kyl or aryl. [0021] In anot her

embodi maQf at @a@ﬁrs&mé&e% ifdepdndbdlylscREBd trBaRtkyE %Hﬂaﬁlkﬂd&yl
in which: Ais a 7- to 14-nenbered non-aronatic bi-

t ri cycloplipl FW@M?&WA hsggrasyelye htlog-QpNHon&N: yNO:, -C(=0)OH,
con 1 e 0 S ct d , S(O
e S A PR LR T
2(bne-sdﬂ)zmmamRtN%mS(Q)ngL -C(=DNRRSRO):R W 1560 abiBeff50)ORo,

ar yl g(gﬁ%ai"‘b acl))%rRI14 1ﬁﬁ%i{%®gﬁmﬁay 3)8%5‘ tl\ll%f‘?%(iépi)/ﬁ“’

sub@@(t:mRad SHJ)Ran«s(@)@lemseomus—Nmvad@Rh01mmsmz)Rs,
and £, %o, "BEL IR LG e B AR AR Zor B RSl SASREInE Qi

t he
aryl, cycloalkyl, cycloalkylalkyl and heterocyclyl may be optionally substituted with

25  0-3 Riga
Ry0, at each occurrence, is independently selected from alkyl, cycloalkyl, aryl,
arylalkyl, heterocyclyl or heterocyclylalkyl, wherein the alkyl, cycloalkyl, aryl,
arylalkyl, heterocyclyl or heterocyclylalkyl may be optionally substituted with 0-3
Rj0a, and the heterocyclyl and heterocyclylalkyl contain 1-4 heteroatoms selected
30 fromN, O, and S;
Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,

cycloalkyl, cycloalkylalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH,
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same carbon on Ring A, R4, at each occurrence, is
i ndependently sel ected from hydrogen, alkyl, aryl, 30
weyoBoasky | , heterocyclyl, halo, =0, -NH2, -CNPCFNER)7/076593
-C(=OOH, -C(=OORi0, - ORio, -OH, -QOCF3, -SH, -SRio,
-C(=O NROR9, -NROR9, -S(0O) 2NRI9R9, -NRIS(O) 2CF3,
-C(=O NR9S( O 2R9, -S(0O 2NRIC(=0) OR9,
- §( =OLNRIRR,,, - A8 -¥P 2R08/H24 Ris, NR1Rus,
PCT/@L(JSZOO7 omggg YO NRIS(O) Q Cgl: R OR O,
- NRSED R RRey, -NRos (R0 C(= cs bR1 ?z 146(=0)OR 14,
-O §§6%1%B'14@( 0>Nﬁ9‘1¥14& LT @@@%,W@ﬁ LHORNS

al k , cycloa t &r oc

opt -IQQ{aD])R/ImSSIQig)RhU{S@)zB\MI -INPOI(K OVORD IR EF'O3)Rs OREI’,}’laa‘tyl

gach oC O ASplACSBEALSILLY SRLEFES 9. avo

het ce/bh»abkgz] yi a,ry]hazhereln-th&-lﬂkyl @N,oaH(NCﬁ aryl @ax G} Ghljonally substituted
%@éﬁg -ORio, -OH, -SH, -SRio,

C(w -NR9R9 -S(0O) 2NROR9, - NRIS( O 2CF3,

=0 N@@( a@)eacﬁl%ccurﬁﬁl@ mm&n@hﬁmleﬁed from alkyl haloalkyl aryl,

- S( O 2NROC(=O N C(=O NR9S( QO 2CF G

- N@/ekoa@ppgloan@@(@@)weéocymg Ly I\ISC@QFQ O)OH

1 O (DR 0. ochRISK=ORES 1 SRNR%%@gngls,leqRRﬁhs,at

each occurrence, 1S 1In ependen
het SfQRYRBIsRs; —NIR8%(0)&F3,eQﬁO)b@ciﬁ(%RceS(%NRlsC( O)ORs,

ooz s BRI O R g AR

al kYAIGEOm;, -SEHal)B;s, S@JQRﬁmM5@FO)(mg7®)TME&(RQ)RgWhalybtilkyl and

rore. Rodis e fec e DR oSt EE o B8R,

13 ndsprattenirlayylhydr ogen, al kyl, al koxy, cycl oal kyl,
aryl or heterocyclyl, wherein the al kyl, cycloal kyl,
aryl or heterocyclyl may be optionally substituted

Wi tjoofH5 RAdno@Bdnitdeinktal es I\Pdﬂghé’ of fe@NlIA] 418 th%’sé"compounds in

het eroatons sel ected from and S; or two R9's
togehiflEr with the nitrogen to which they are attached

forma 20i4ns "f’(; - ﬁ%ﬁgereé%nue{r%g& i tlﬁ)ad}ﬁo?l?f%)hc%f% _rlil% system

saturated cyclic ring system containing '
2@ ar ¢pdionallyeestamimg -3 beter0atdma skdéctdddnat Nhet roai _@11@153(0_)2, which
sel ect ed fro sul%s%tut%wﬁo and (92, wherein said

ri ng sys PER I 'oha onfmsor I'tuted or fused

W th oneier(qﬁ)Naglea s; R9a, at each occurrence, is
i ndependent Ly sel fro hal oal kyl, aryl,
25 cycl oAt ))IEP aﬁ’g?“bf’o -NH2, - CN,

- NC2, (ﬁﬁrscp)g}l -C(=O OR14, - CRlo -OH, -SH,

-SR14, - NR14R14, -NR14R 4, -S(O)ZN 4Ri 4,
25 NR14 S( é 12@33/ or ardal.k@, Resh o5 (V hmaé; be optionally substituted with one or

- S(QARNLAC( =0) R o,
provided that W and Z, or when W is absent, X and Z, are attached to the
same carbon on Ring A;
R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
30  cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)ORy, -
ORy, -OH, -OCFj3, -SH, -SR o, -C(=O)NRgRy, -NRgRy, -S(0),NRgR9, -NRoS(0),CF3,
-C(=0)NRsS(0)2R9, -S(0),NRoC(=0O)ORy, -S(0);NRoC(=O)NRyRo,
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-S( O 2NR14C( =0 NR14R14, -C(=0O) NR14S(O 2R14, -C(=ORi 4,
-NR14C(=O R 4, -OC(=O R 4, -S(=ORi 4, -S(O 2R 4,

WO aBgm4@ER 4, - NR14C(=0) ORi 0, -NR14S(02)Rs, 30 PCT/US2007/076593
-C(=O Ri 0, -0OC(=0) NR14R14, -NR14C(=0) NR1l4Ri 4 or
aryl al kyl , wherein the alkyl, aryl, cycloal kyl and
heterocyclyl may be optionally substituted with 0-3

Ri o@i(=oy ﬁ%sb@@@@@@@%ﬁ?%ﬁ@%ﬁ%%@t@i@@@ _S(BOMR, At

each occurrence, is independen el ected from al kyl ,

ar WS(O)aRyd £ ﬁ(ﬁ)leheNBF@c@é@%# org DelRocyldrgin dicleflyl, aryl,
0 I
het S kAT BlefletyBh e Bl i ind L THARY B foreH
0-3 Ri ods, amdchtckreurlmt@nwoyeﬂeydentlﬁmct@tfmnoh}w%ehmlmI
ont ai 4 het
T2 okt alaiThBHRT B e e T Rapindem 1 s S el
f r o(adJOR . -08FgadRy| -0 r-gH, SRe;oycﬂ(eGbNKBldR,g, -NRgR, S(O)zNRgRg,—

hetﬁ%)%| ¥l ,_%%@'IQIRQ D b _'sf&gwlig'%p)d@é?ﬁ?mceommm,

BE »CF N@A@} , NR(EI-BNRLABICA0)RINRISISOM, 2 CF3,
%NRMS -'S(0) 2NR14

_S( mztﬁR (=0)QR= R;L%(@eB@QCFB

r in r 10
0 S eR t.e%%"%g“ ) Ehnaaliler By Stk 40

R14, at Reagheaglt ecaurretveeis lndspdnd@rébéwd@g@n, plkgkdrasiled

from hyq{ Og?&]’ck @{;Jﬁyljence & Yﬂa ng@d%%iyohgﬁrogg%: ﬁ)g/méﬁeéﬂgylt I?ﬁ-[

al kyl ,  cy®

su blgﬂo 301 &@Rmbﬂ@(@OB\HRRAayheFélmal,e akiyl mayche @aiovallyenbsifuted
is i delgendent y, sel ected from al kyl, hal oal kyl, aryl,

15 ‘3612:? SATSAC Rt @ ocycl yl, hal o, -NH2, -CN, - NC2,

15 C( 8) (N]R'Rf%agl@g&@cmﬂeice 1%@3?6&1@&?&0@@'&1%&?&1{0@Sﬁlh_balkyl
C( Y %ﬁi@@(’@lﬁm erein ﬁe@ll?/i( )]@g% (g h_eterocyc yl l%ay%é
- S( @tl% %%m@t@ﬁ%fﬂﬁl@ Roa, afd ﬁ@h&d@%@y‘%ﬁ@k@&& Bs 1-4 heteroatoms
-C(=O R1 - NR15C(=0) R15, -OC(=0 R15, -S(=0 R15,
- S(@ezﬁiéromwa SOIORB, - NR15S(02) R8 or aryl al kyl ;

and 20 p
o cot e T RO pEREP RO AR FAGR. | ol ACPRERARAL Ky o

2q oo@etutated asabirdted orantindy sewktcd cprhsoug destafh céndaimug fom 2-10
ar % t%'_lggnsa?on% ¥R ?I%qu)s4 a d1t10\4% l‘fetér?a%gmﬁselle%tea f170m I(IOO S S((%) and

ered non-arona ycycli
s y s$(®r)3 whptcinoaal ring sgaer aiapibe gptilonBll)hmbetm])taﬂ ontiis esieindmted)r
from N Q, S, S(O and S(O 2, which is substituted
%r nmre R4's; Xis -C(=O NROR9; Wis absent
Or ( - CR%B&bea):Hbccurrence, is independently selected from alkyl, haloalkyl, aryl,

25  cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR 14,
-OCF3, -ORy, -OH, -SH, -SR4, -C(=O)NR 4R 14, -NR14R 14, -S(O):NR 4R 4,
-NR14S(0),CF3, -C(=0)NR145(0)2R 0, -S(0),NR14C(=0)ORq,
-S(0):NR14C(=0)NR 4R 14, -C(=O)NR 4S(O):R 14, -C(=O0)R 14, -NR14C(=O)R 4,
-OC(=0O)R14, -S(=0)R14, -S(O)2R14, -OS(O)2R 14, -NR14C(=0)OR 0, -NR14S(02)Rs,

30  -C(=0O)Rjg, -OC(=O)NR 4R 4, -NR;4C(=O)NR 4R 4 or arylalkyl, wherein the alkyl,
aryl, cycloalkyl and heterocyclyl may be optionally substituted with 0-3 R,;
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30inis 1-2; Zis aryl or arylalkyl, both of which
may be optionally substituted with one or nore R4's;
W0 2038MAs2N08/ 024892 PCT/ US2007/ 076593  pr ovi deRCT/H8100%476593
and Z, or when Wis absent, X and Z, are attached to
the sane carbon on Ring A, R4, at each occurrence, is
i ndependently sel ected from hydrogen, al kyl, aryl,

l l pre ) 1S 1N naen ma a a
fzség_oo)a k), tC( aeh )@&&%ﬂdeys d.iél@é Qe tngelect%o I, nh@én Ikyl,
C( ety ogRokRbor hepgrapmoly lalks}. eyherqrotig alkyl,,\mg@@ag@g;gleterocyclyl or

S EANERI R Rl P SRt L e

- NRg@(hg@)qu@ylallmm@)rﬂ -6 hetei9pto®p Relegted fr@(l O) Rl S;

-aIOI-Q?I( O %5%7' at eac q{rrein 1s 1n&)erpeli;]cl\l ngg éeg%qﬁ%fommgylehaloatlky? aryl,

ODNWYM]kb’MhﬁH’@S}tdl}ﬂ lﬁa&d N\Hi hCuneNGf G@W)H)PRSC$0)W1R5§)CF3,

ﬁ; K 8?[(:%&{,6 Clih cl 6%?}\]%‘:‘1 ;g@ﬂk iy ﬁZﬁ%ﬁ&k‘&‘ f}\'ﬁ?né(O)zCFs,

hg @(Q@mlmm)m $(072Nlﬁ240( @@RM,NEIZD)ZNIGQC@X%'RMRM,
Q@W(O)z&iﬁw@( OJ%GO;VMR@DRM, Qﬁ?é@&)@éﬁgo)m

10 ‘5’5 8@2}\%0( éfcﬁg Ohgl% Qm%(%ﬁ%%%% _(=O Ri o,

- NROC( =@ Riabgach OQuee)dRi i Indesnd Yty solected frogh@yipmeng alkyl,

oc CCSXC rr eﬂ@ and Wegéén @ﬁgﬁﬁ% ?g“l“}“&%ﬁ % IB%’ bﬁ%ﬂof'ﬁlly‘%ﬁﬁﬁmted

hetmtloeycﬂl%l R8a, at each occurrence,

i ndepen ntIy t ea

occur r erfoe; e Ry i St e potoatist, arv

12l kagcloatddHhetertoasobyl, ha@\, NHQREN NO,; @((z@omeeecome; abOF;,

or sl s 5 2 UL SRubi SRt Y .

| ndepeofanld®)RYSIROSRR, &(LBIOR Al SOMNR SYEINRRIK,

aryl or heteroc erein the a

Y CGOrSPoGYo I -OHby. DR -SpPTonad L QlibstS it

Wi t n e tg(%ﬁyy tayns 1-4

het gg%%?g{r{s%%cgl g?:(?lggél I?lglém & X\nga%m aﬁgr 25 two R9's
2@ oget herRiwiat ¢ach hecurrenaeoig errdep@dvmlycshlecthéﬁommedlag@ra@lkeld
for ycf%al ps%é,lfr ated, saturated or partially saturated

cyc ystem containing from2-10 carbon atomns
and from 0-4 additi onal heteroatoms sel ected from N,

NI L COLEL Rk
R9awBich:

25 A is a 7- to 12-membered non-aromatic bi-, tri- or polycyclic ring system
optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which
is substituted with one or more R4’s;

X is -C(=O)NRgRy;
W is absent or (-CRg,Rgp-)m;

30 mis 1-2;

Z is aryl or arylalkyl, both of which may be optionally substituted with one or

more Ry’s;
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30 R9a, at each occurrence, is independently sel ected
fromal kyl, hal oal kyl, aryl, cycloal kyl,
woewsoasyrl yl, hal o, =0, -NH2, -CN, -NO2, - C(=F91DH52007/076593
C(=O OR14, -0OCF3, -ORio, -OH, -SH -SR14,
-C(=O NR14Ri 4, -NR14Ri 4, -S(O 2NR14Ri 4, -31 WO
2008/ 024892 PCT/ US2007/ 076593 - NR14S( O) 2CF3,

-C(=O N DRV and BOPMNRIACEROORI Ad Z, are attached to the
- S(0) 2NR14C( =0) NR14R14, - C(=0) NR14S(O) 2R14, -C(=O) Ri 4,
- NRBAEC m@))lRmemgf@q O) Ri4, -5( O) R| 4, -S(0) 2R14,

Cos(ég ?)OZN I—%aéﬂ%]cé% “%cz ?%ﬁl‘%Rl 4 or aryl aT)f(d%g,%@a@ﬂ” aryl,
V\hecryelonlkvhhetmﬁsdlyl laloar(])l, Nfézydm?Nk)gl SC&r@)Oiht@(F@QRlony
supstitu
eac%ﬁkﬁ’tcur :rg{r?g élkllsg? Ct 6%@? RIR c%%bg&#{ rom olﬂ]i{%?)zcm
a{)”lC( @TNR98{GX)&’R9 @(O)zh@g@(f@@% ?/SGO)NW@E}U%R; al kyl ,
SO e o Pl oa ¥ iOmTe REl By enyp R

conisab PR, 1-oAsmpires, oakm(&owkg&t eSOy, \Nleregn tiRAtkyBiaryl,
10 Rica, at each occurrence, is i ndependent ly sel ected

fr oqw%gpikyl or hesgresyc iy may g thonalmpglélptﬁ%,wlth on€ or more Rs’s;
ld"et er 0%' M|eachr&lclﬁrency%ndep@ﬂienﬂ?@eeted(ﬂoﬁpﬂ)@%gen alkyl,

aNRL@MmychmuNterocyc@@ Cb)*l]Z)NRiﬂerQN NKRl@S(@QCFs

S B B O g . S0
ggNR)éMﬁCFs WR@(%? S@QM@)(?;@)O%S(S@@)N:R%( D?NR9R9
- = R a5 » aryl ;
m4‘9§&“§%§@%@5@%@?’ 'ﬁ%ﬁ%ﬁ%@ﬁ@ﬁf@%' %@5‘%
15 :r Egl((h)éﬂfoOfgﬁs(lok)ﬁilKYNR9C(%@9®E@d>rkNR9S(?2M8y| wherein the
a , Cl Oa or ar (0] | ONn
sub)s/t i t Jtett caqhi foRurErnse, lagepe%faﬁyagw gy W%@&Wﬂ%ce
i s i ndepgndedih YccafbRG! 1§%d@ﬁéﬁﬁérﬁiyk¥rhr0§gﬁ$&%ﬁ(y| aryl,
20 cycl oal'’kyl, heterocyclyl NC2,

C( =0) Ofsb» ﬁtzaeby@qg_rgnce @ngpendet(tjgﬂgdrog@,{ CQ:g;p}L Ql‘Zﬂ.IB OH,
- ) NSRS, o MRERBR, AN iy 5RO

NRL5C( =0
20 S(@@NMCS@(@:@MR;LMS - (=0 NRlSS( O) 2CF3,

-0 2Ri%: KPR T e iR B R R
S(0 2 :at_e ITe ,hde_p o ?.%en aﬁk_yg?r)} xlykc))/lcloalkyl,
an darilSor ﬂ?&tsl;ocﬁﬂyleﬁhé‘rem clﬁsl,ﬂlkyé,rt&elpalkﬁl amﬁ&memdlemlylymay be
sel ect m h%f Kk
oo gy i ARG ERES Borabd e bEREIRR S Bpint bl poms
ar esetehgaeroﬁmrmunais b V\,hl ch: 30 A | sav7-to
12-menbered non-aronmtic bi-, tri- pol ycyclic ring
%yst em two Ro’s together with the nitrogen to Wthh they are attached form a
unsaturated, saturated or partially saturated cyclic ring system containing from 2-10
carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
S(O),, wherein said ring system may be optionally substituted or fused with one or
more Rg,’s;
30 Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, =0, -NH;, -CN, -NO,, -C(=0)OH, -C(=0)OR4,
—OCF3, —ORlo, -OH, -SH, —SR14, —C(:O)NR14R14, —NR14R14, —S(O)zNR14R14,
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optionally containing 1-3 heteroatons selected fromN,

0, S S(O and S(O 2, which is substituted with one
W@Rr00A102489R4" s; - 32 WD 2008/ 024892 PCT/ US2007/ OFGEHEB3200%076593
is -C(=O)NROR9; Wis absent or (-CR8aR8b-)m mst; Z
is aryl or arylalkyl, both of which may be optionally
substituted with one or 5 nore R4's; provided that W

and_l\gqmggo)z@hgnc@éb)ﬁm@lgm gg@ng;C(;g YOR@ t ached to

the sane carbon on at each occurrence, is

S I S A N S s O

cyc_I L . Qe ocC i =0, 2
Q@/Flu Cs?@%ﬁf{ -\g&b%iild %(@)2&4 NKl%éO%SﬁMOZ)R&
-smcm O)RG(, =0 (RRORG, 4 Re NRIRE (OB R NRORY |y NRIS(e) RCHBYL,

5 S BN S Y T P R sy g Ry

- NROC( ®1Rlat)each GE(uH@)dR] @;ndeﬁnd@)tﬁi solected SOl @ryl, arylalkyl or
-O S O 0?8 or R8, .where
A G P A P b Ry b gy bEomtiondfy

opt JuBgiahtby wiH bsz,t ngay LiRth$hdtéroQRE/1 BntdTRY B4 BSe®atodR sésted from
at each occurrence is independently selected from
hdeo%é’ﬁ Sal kyl, hal oal kyl, aryl, cycloal kyl,
1d“(ejt eBOCMGL }’At’eaaladcgurren% 1nd@|hdeni¥elecieq(ffb@ 912&1 haloalkyl, aryl,
mmetemmalo, i), 2NRORD)., -C(NRIBL.CFOEHOR 14, -OCF,

- §( 8%%% e %@%C@%%’zg,g%>zNRépuo)h,§lés<0>zcm,

- NRECEODIRR: X O)>-ROC(S£Q).RiRp;, C(=G{CI), RS@)zTQ]@uCS((IﬁNRRiR@,,

occ i rRu SR g Ry R PR o rgadse ™

133agls(©)§mm\ﬁm@( OISR, Flﬂilelp&(@}ﬁgtok yryl'%ddfil :0gen or al kyl
R8 at each occurrence, .i s | enden hy en
- C( =0) o143 s&gh occuggnee, lﬁéndspen Yol ect&zfram hsxﬁ@ﬁ% Alkyhe
al %loﬁﬁyl &%&Mﬁe@aﬁlkﬂem@u R$d1bd1kf1 8Fad by BN&)tIBRal BBk tituted

R9, at each occurrence, is independently
hydW@@@ﬁlhalkyl al koxy, aryl or heterocyclyl,

wher ei n g he at%b&ydccur?efnk‘é 1ﬂ5d%%ﬁ(feﬁﬁ%e@é&(éd Waﬂ@ﬁ haloalkyl, aryl,

optional l'y substituted
2(het<e'|019@9<§51 Wte@@wﬂ)él b, INK,, HeNeNSat €is0 X8 e CtEIORn o L5,

0 e i t
@3@ %fhéjtqhey ar e15’ @H %ﬁﬁnﬁ Ryl B, KRERY D096, CF,
-C(=O)NR5S(O)R 5, S(O)ZNRlsC( 0)OR;s, -S(0),NR;sC(=0)NR;5R3,
_C(ZO)NR155(0)2CF3, -C(:O)Rls, —NR15C(=O)R15, —OC(=O)R15’ 'S(:O)Rls,

-S(0):R;5, -NR15C(=0)ORs, -NR55(0,)Rg or arylalkyl; and

tO

25 Rjs, at each occurrence, is independently selected from hydrogen, alkyl,

cycloalkyl or aryl.

[0023] In another embodiment, compounds of formula I are those compounds in
which:

30 A is a 7- to 12-membered non-aromatic bi-, tri- or polycyclic ring system
optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which

is substituted with one or more R4’s;
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unsaturated, saturated or partially saturated cyclic
ring systemcontaining from2-10 carbon atons and

wo esodssd2 addi ti onal het eroat ons sel ect ed fronP@E/US2008076593
S(O and -33 WD 2008/024892 PCT/ US2007/ 076593 S(O 2,
wherein said ring systemmay be optionally substituted
or fused with one or nore R9a's; R9a, at each
occur rerx:%,_c(;o)mg@pendent ly selected from al kyl ,

hal oal kyl , aryl, cycloal kyl, heterocyclyl, halo, =0,
- NH2, GNIS abngp or - YOk, C(—O) OR14, 5 -OCF3, -ORio,
-H, - SR14, -C(=0O) NR14Ri 4, -NR14Ri 4,

-S(O)ZNRlszl 4, -NR14S(0O) 2CF3, -C(=0) NR14S(O) 2Ri o,
- S( 0) 2N|'-Zl]4%f:l:@) @Ralkyl, botBOOVRNRMIAZ b QpiNREURIubstituted with one or

OI)I}%MS(O)ZRl 4, -C(=O R 4, -NR14C(=ORi 4,

25 _S(=O Ri 4, -S(O)2Ri 4, -0S(O) 2Ri 4,

- NR14C( P)vakRidahat WNRIUS(O 2hBs W is aksemOKRinG Z, are attached to the
OC% %151 é of -NR14C(=0O) NR14R 4, wherein the

mecaibop N RWEic| oal kyl and heterocyclyl may be
opti 0na|ﬂ4)/at%bmﬁdcbﬁrb€n6@ i 8dpeRteBtbcdéied f%n@hyd@d}geﬁaﬁltyl aryl,
occurrence, is independently selected from al k yI

|
or cvslonkkybbserogyelylylisky 50n-Nie -@NKkNO2 &F59)BF -C L6)0R1c, -
1 et BRACYH, YbCP'ﬁYSIl?eSﬁBt 'c?ﬂ@ NR{ URRLRS LEI(@%NR\QRJ W\Iﬂgs%ohcm,

Ri oa, and 't he heterocycl et er ocycly
c 0 MCEF@NRF Peltse rSﬁ@ﬁzUIRBC(ﬁDB@t %D)iNlbi@\(T@)N?wRan d S; 15

i | d
R oINS PEC ORGSR -OHEREBERI Y, LB,
hg §(©b&ml4 - S(Cﬂggge -NRNH%Q)@REN?Y -NNgHQz)Rg(\ﬁ?)f@iﬁhe alkyl, aryl,
O SRR R R O R A S g R Ey TS,
15 CS:E =0 N%%(e@h%&&rene@ﬁﬁh&éﬂ%@(o [il%]_%%x(éﬂ@?gl: }éydrogen alkyl,
byt ) A ey Loty g (N4 20108
- S @28k, , - BREACHRR) 0501 SONRIASOBURG, N, SRR, -

each occurrence, is |nde endent [ ected from
hy dNBegéR)2ChI kY= QﬂNRﬁ@aM mzl‘éRqQ(TQpR&L @9)28R9W)NR9R9,
ma t h a.g
B s A i R e R
2(hal -6&D kKo, -Cabid);Ri0,cHBI DGR orhdiReS(Oe)Ne] yI | haI 0,

) NH2 %-ft ela\%?ccur%i%zs 1nap geﬁ%% I ary, R15R| 525
- S( O) ONRL5 R Gich emﬂrsﬁ(em AEERnderDyHINBIES(O)2RI 5,
: ?:E 90)2 N%BEE @)coé %rren(‘é( &%délﬁle?l’]dgq Fé%NRlS )OH alkyl, -OH,

- O &L 2r -0156. A RADthe atk$( @)ﬁ%tmn&ﬂ%@ﬁ@m o1 or more
2-NR158( 2) R8; and R15, at each occurrence, is

nd&périfent |y sel ected from hydrogen, alkyl or 30
aryl. R, ateach occurrence, is independently hydrogen, alkyl, alkoxy, aryl or

heterocyclyl, wherein the alkyl, aryl or heterocyclyl may be optionally substituted
with 0-5 Ro,, and the heterocyclyl contains 1-4 heteroatoms selected from N, O, and
S; or

30 two Ro’s together with the nitrogen to which they are attached form a
unsaturated, saturated or partially saturated cyclic ring system containing from 2-10

carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
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-34 WD 2008/ 024892 PCT/ US2007/ 076593 [0024] In

anot her enbodi nent, conpounds of fornmula | are those
w@ovpouses in which: Ais a 7- to 10- menber edPCT/US2007/076593

non-aromatic bi-, tri- or polycyclic ring system

optionally containing 1-3 heteroatons selected fromN,

0, S S(O and S(O2, which 5 is substituted with one

or witdrefy said ring sy$er DB ws%baha%mbﬁgd ith
(- C%éw%% 8b- )emSal rn%s%, n’Zr |gj argl%onory aryl al yrl ebovfllh Oor;‘eor

whi Bpredays:be opt i onal ly substituted with one or 10

more RA'S, Pl b&%ﬂre%’%?‘s n}ﬁ{]ﬁéﬁqgﬁm %Y‘Eﬁ@m%éy? h@i%élﬁ{z‘lt aryl,

X and Z, are attac on on
R4, cyatoakl heteroeyetyl drate =0 SNHn d@]@eN@e,nCﬁO)Qé{ e@(F@jORmm

Do sas ot 5B e £ L PSR ELRIEN

OleRurS(H)zCFQ@E&O)NEHS(O)SRo S(G@gK@NmBRéo, NROR9,

S AT L6 BT G Db ERar R S o
- ?@(hﬁﬁﬁg q@@ﬁm,r\;lsgﬁ)f@ztg‘%»(gamgg%@ Rlo, -NR14S(02)R8,

. ARS8 GHEC 1O R 0L e iRt weera Ryt eIk g

1¢Y Céyeﬁ‘)'a}k%éi anfl %e@@c%lﬁ%ﬁ@l el opﬂ@ﬁﬁll? %ut&%ﬁﬁﬂtéa%{h' O3 Ryga;
substituted with one or nore R5, at each

occur r erbe at ¢ash peryepeasdie mdepenéemb/c,sﬂ@@teql fromahyytieoden,

2! ifheroqyP 3l ORIOH e B an PRI RERS gpa‘?SXa%énggtuted

CRNIDh 0-3@H,., anBlthe heSRbaycly! G(dHE)eNRYEW]alky NRARS 1-4 heteroatoms

S( Q) 2NRAR9, 0 2CF3, - C(=0) NRIS( O) 2R9,
-sg {%ng IH))%R8§’(S)(())2NR9C(C(O)%\IR9R9( )

15 C( =0 N@&( @)e%ﬁ%cuneﬁée—@)ﬁd@endehﬂ@@(lee@)dlﬂdm alkyl, haloalkyl, aryl,

- =0 Ri - O RI S
ROy Opesera DB G RN mr TR GO e RCF
i s ioxdependst, LS/R@' &Ho JNRm»/LNRRﬁa; s@@))zﬁﬁmm -NRF%S(@ZCFL

occurrence, 1s In e ent en or al f ,
o B N PP e S DA e ot WO GO R
a at
T OO B, : Qo NANR, IR FLOCER R, BB
21 k6K, ARUCEOWMRY, of fNleﬁéOa)Rk;yl or aryl may be

opt i Onalﬂlx ab &%ﬁ tol:ctuyr%&%, 1\éVI i&&pe%ﬂént@gs%fect% fr_m%%ydrogen, alkyl or

aryl, wherein the alkyl or aryl may be optionally substituted with 0-3 R4,;

Ri4a, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR;s, -OCF;,

25  -ORjys, -OH, -SH, -SRs, -C(=0O)NR;5R;5, -NR;s5R;s, -S(O)2NR;5R;s, -NR5S(0),CF3,

-C(=0)NR;5S(0)2R 5, -S(0),NR5C(=0)ORs5, -S(0):NRsC(=O)NR5R 5,
-C(=0)NR;5S(0),CF3 -C(=O)R s, -NR5C(=0)R 5, -OC(=O)R 5, -S(=O)R 5,
-S(O)R;s, -NRsC(=0)ORg, or -NR;5S(02)Rg; and

Rys, at each occurrence, is independently selected from hydrogen, alkyl or

30 aryl.
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WD 2008/ 024892 PCT/ US2007/ 076593 two R9's toget her
wWth the nitrogen to which they are attached forma
W p®anesat ed, saturated or partially saturat edP€lHtb1007/076593

ring systemcontaining fromz2-10 carbon atons and

fromO-4 additional heteroatons selected fromN, 0, S
S(O and S(O 2, wherein said ring system may be

opt jogngy! | ym%ﬂ@@&ﬂ etnxﬂo@ﬁheaf chSRRAaVe A BmAReT K6 tho§e M Runds in
R9a' s; R9a each occurrence, is independently

sel whiglsd from al kyl, hal oal kyl, aryl, cycloalkyl,

h(e:E eg;)c 1236|7 t(g%iﬁ%emﬁ%adl ndﬂ%eﬂat%é ﬁ\%aﬁ_l}(gcﬁp)ngg'system
C(@;ﬁ)bhﬂ&ﬂ@lmnmgmmrdatomsedl})cmﬂmwm S, S(O) and S(O),, which

g%?%%‘ﬁe iy %r %3‘542533?&4(:( =0) NRL4R 4,

C( @Nmscmmag (=0 Ri 4, -NR14C(=O) Ri 4,
S(O 2Ri 4 -0S( O 2Ri 4,

i NR14C( %‘%ﬁsﬂi ot 3&%@%{@23 Rs, -CQ(=ORio,

- OC( =0 MRk4R14, or - NR14C( O) NR14Ri 4, wherein the
al kyl', aryl, —cycloal kyl and heterocyclyl may
opt i onal4 ¥ a&i sty ielky b BOtof Frhigh magibs gptiqully S‘ﬁ’@“"étﬁé pyith one or

1Pcciblqi)Ge, is independently selected fromalkyl or

aryl, wherein 15 the al kyl or aryl may be optional I])1/
subst i t wreddadithd Va8l ZRjopheiRWoia abssnt, K0H Zowe aitecdete, the

IS el ected from al kyl, hal oal kyl, aryl,
cyc%aglgi%gl%ﬁlggﬂkinér%cycl yl, halo, -NH2, -CN, -NO2,

=0) OR., atChchQOcORilchee, amﬂ'@,endenﬂ}?ﬂﬁkcted@dm hysirh gen S, aryl
SN A MRORTHR b o DA
15 S( @)t?eN@IﬂG?ﬁ% Zﬁaﬁﬁkﬂh 6290)}@(91%@) gﬁiméfwb%gﬁgﬁ -NRS(0),CF3,
| SUET ARSI Qg Ot~ R NRAY o) P Rk,

eacjm(ggmugs@rg@m ics= om(? pﬁﬁﬁ:@(ﬂbbmo Sébé*“@)?%, fS(QC‘)Rm,

hydr ogen or erein the alkyl or aryl

r
ey SED-Biot 1 )ﬂyo,sﬂsﬁwa@%uormm<@.z>§sm1¢aem Fee 4l 4y,
eac fr
o PR & 0 ooy ARARRBANEM W ARG Bk PR KK
20 NH2 - @Y, atemccur@m@)@hﬂepe@(eﬂﬂ)) SRCEd fromjﬁalrogen@ﬂébﬁ»

-“@%ﬁa&gﬁ%%m%@? § o, QTG NG of 57908

- S( @X%Rﬂﬁﬁ( OO ORDB, o, -CB( @HNBR@C(@(@DMMMN&R% -S(0)2NRoR, -

oSty R A RSO R L MR AT O st B B o

X Nm%mg%»md&@oﬁwrNa;c<e@mo,oo@w®mp i 0§Rm,
i ndependent | g@ﬁei ected from hydrogen or kyl

22008102R 8- FENRIS2DB Y (0PSB0 N@@%@PRIW anot her
enbodi m&mt at cEAOREUAG S, N inli}enRLEY BRY1 JrAMeNnt i on are

sel ect ed
Rsa,, at each occurrence, is independently hydrogen or alkyl;

Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN, or -OR;
30 Ry, at each occurrence, is independently hydrogen, alkyl, alkoxy or aryl,
wherein the alkyl or aryl may be optionally substituted with 0-5 Ro,; or
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fromthe conpounds exenplified in the exanples. [0026]
I n anot her enbodi nent, the present invention relates

W@ oooplaespmceut i cal conpositions conpri sed of BCT/US2007/076593
therapeutically effective anmount of a conpound of the
5 present invention, alone or, optionally, in
conbi nation wth a pharmaceutically acceptable carrier
and/ or aqpg RQ’rs tdgéfh%r Rk nBERBE (Sdhictl tQQyZJrla aiuxbh@@fe)hh Qr
enbodi nent resent invention relates to nethods
of uqsﬁma&dt qaﬂ@atg(ﬁg maetially isqtyra‘@fl CYqlis ring Ayt containing from 2-10
11- DR -afbhgra géﬁﬁ%hﬁf @bajdl@&m}?e‘ié?gﬁ&ﬁssfele‘c%ﬁ?rohl N, 0. 8. 8(0) and
conprising adm nistering t I an pati ent
ex av¥Phe wharemusawningayitemmay be optMaHBembsttt‘mted eoifusgl with one or
§herap§yt|cally effective amount of a conpound of the
present % Hvention, alone, or optionally, in
conblnaﬂbgmimmhhamﬂemhgﬁnﬁ@ﬂﬁﬂﬂﬂ@s@kmbm&ommﬁ@emhbamylaqm

t neoapalh BGsRia 38 A rbr Roe LhERiesi PRy
pr esgmt;, IOR(£NOHOSH: elrat, e@(h=to;Nal4m how ;R Qr-S(®HRRERE NG,
|nh|b|t|ngp or treatin

essi on or onset of
di sedse¥0 d|§61853yS%IBR@5§6€§§ Ret(F)PR1¢ he activity
1Pf tst@)zﬁﬁﬁ)@(%)kklﬁﬁi aCPYﬁNR%%?@)?RS' é(%ﬁ}ﬁd q\g;gm@@gpm

type | conprising adm ni stering

pat 1Q;€K’FO)Rmr S@@éﬁpl é(othm%ﬁO)zBat NE%C( Obplheeﬁmozfs(oz)Rs
pr e\ t i0 Iy

D FErOEn QLD RIRRL RN or MR AEEENTRIR (v hOIGh BRSHHS0.

i nvertorliml andhetemcyadyl, macyrjiel ocptleliallly ,subsntumdrvbthr(hﬁ Rﬁm w th
anot her ¢o nv t )
east - orgL ieb oe ety s BEErulyatEred BGmAS! fsJoyherein

1 £X ativp hie gl @far}dhﬁl?aseﬁtldhﬁll)dmﬁ)ﬁﬁtﬁitedi $ith9sOR At ed W th the
activity of th enzyne. 11-bet a- ydrox ster
dehydr ogena¥&a¢ eurr%fm%me@ﬁn%@t alkﬂ haloalkyl, aryl,
I nhiybich ke, h@ErobyBatiRth, aceprdi n@idzo d(h©)(m e@é‘zfﬁ)ORM -OCF;,

i nvention include, but are not limted to, diabetes,

hy pétRgh yeHniSAL -$Rmal FEUNGIRoo SR 4B |14 N R 14Rms gV R 1nS(0):CFs,
r eSI(ﬁL@ﬁ\%hs(é§2Rh4y p—bqb?ZWJdénﬁmﬁéa S@)&W}EMNRuRM

neur opat hy, nep hr nd
ﬂhthéKﬁ@Bﬂhﬂﬁ@&éTédaﬁbe@o%EhAKyoﬂymeGﬁﬂDRmydﬁa@ﬁ%al

i nf e erlpheral vascul ar
dls%g§% ”1%% Eglpgjg 8{ ﬁ% I 'on, abnormal heart
functi orR4, atReob acadirahcel 8 (i:lhkemndentlsrtsekakted frmﬂ@m@gem alkyl or

ﬁz B%}r(]'? ITB ?rahy e &Eé&?lﬁl?}ége& ! Faalé/lﬁ és%tutgc{ Wl%lnb % Risa;

hyperc h%@S&t%ﬁ@l ®Burtencd, Wnitipendedily bol@hedlfdm alkyl haloalkyl, aryl,
non- cardi ac i schenia, infection, cancer, vascular

2% espslakyks hetgrameciddiaie M. -GENeGn @I ¢EQPReagdCFs,

I
SRS M Pl SRR ..

H VT N s¥ OaRso ot Q28R 11G(pA disis, r@ﬁH;Nng%r@HﬁfasRls

rhe it S e r's

3 STEORIS RO, (Eor QAR I-B SBebtet) SREDEL
S(O)les NR15C( O)ORg or NRlss(Oz)Rg; and

30 R;s, at each occurrence, is independently selected from hydrogen or alkyl.
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[0030] In another enbodi ment, the present invention
relates to a nethod for preventing, inhibiting, or
W@ e@ane4sg2 t he progressi on or onset of di abet esSPCT/US2007/076593

hyper gl ycema, 5 obesity, dislipidema, hypertension,
cognitive inpairnment, rheumatoid arthritis,
osteoarthritis, glaucoma, Cushing's Disease and
Vet @bgd)i c @éﬂ%@ﬂ@nb%@iﬁ&h{ SbfGounddi (Rl Skl MPerkiBn e selected
nannallan patient, for exanp e, a human patient, in
neefiorathe gomegends eemplifishinghe pomplesr treat nent a
t he[g)ﬁﬂ;ﬁ uti ﬁla@dllli)tyleleefn{b%ﬁﬁﬁe\é? t}%;E%JsQﬁt 119\ten f@ﬁpeg lﬂ@&lanﬁgceﬁt!?cecll
present invention one ,
c ond:mirrmmltlm ommhsednﬁta Itterapemmpkbmf@ecm@e roﬁounhd gorogpemid of the

%nvent an and/o st ,one oth e 0

e@rgsﬁnt ) Vent otne 01[ 68@%]]&11)( Al g?ml?qlatlgn gxﬁ] pha%asgftlﬁel I%

th eacpdslﬁﬁ%narmdmﬁmn @R of aload @lsertagend(s)ret h od for
prev in i nhi biting, or treating the re n or
onolb2 g %ﬂ%@%rsembegﬁtﬁﬂr ShergeseaidmycAi St ikt 30 Pt 338
mangRbitAL tt&%hﬂﬂl of tﬁé)éfnzﬁii@ Mb&a-hPdrBxTRROi® adHy@Feenaktype 1
need of prevention, bition, or treatnent a
t heqoaIPEsIE adminteEme it mp@mahigunationss fogexagplso & REmarspagient, in

16 hepeRl BRR1F 2 {h@ EQJHCQ@V R NE MR ofoal% ?Qﬁﬂdl HFthe dlesent
conbi nation wth anot’her conpound he present
i nvieventiom atod/ @roptenallpgs t:orolmeatmmrveﬂl amytyher afnpound of the present
the N not her

n@&l%% %&d/c?}ga?ﬁgst OLQ 9 ggr #%/e 0f¥1§e‘i‘a}P%£tlc{ '%(elgts to a method

f or [0[)283v enlniangther emthohmtant; the massemtne&htmgretakﬁe to a method for

pro ressi on ar..onset of cem a risin
FrSRRE RS 3 e e REr ey PRt SrspiGH dBgmp disogers
15h UNREocadd il the bdtivad oN@e dnAimen eheeityideikystbiahil dehydrOgbnase
or treatnent. a therapeutically effective anount of a
conPBuhPrising adpinEEERe G Hipanilis Pagpynier exgmple, a human
opt @B indheed &F QTR NN br@RRhDLherapQMRAW W rcBfive
the present invention and/or at |east one other type
of amenhpfe roMmporseditthe presoa@Biention, aleoe.IMEropE s 1ﬁ§ﬁ1tnbmat10n
t hewf?ﬁ ﬁrcb‘ﬁ{& cérﬂ[ﬁo%gﬁ bptﬂe Bl%ge% ﬁl%eﬁtf?)n 3n 1{121? %ast JRE other t e
preventing, 1nhibiting, or treating the progress
2(pnstbtrapdutiobgsi.t y conpr|3|ng 25 admi ni stering to a

necliet " PEVRRE B s areidgh S o4 £y ollne

t hegnapaelt i -behhydrekfseedid Vlﬁlyaf'ﬂgelﬂi'ﬂ:se Bbe athaoma rbu petvedted, he
nvention, | one, or tional.

present
P oriBl e BTk caron bt i Siebest Ruerar el g arg ! limiced o,

| NV@RckR rhy@&%iy@émﬁtl &t gl068e Rldigice. liXdn @fsistance,
t herapeutic agent. 034] In one embodi ment, t he

2r ey@atnSuHRESHY r@twop@hfatné@m%h}a nerbreRgehyt dlaygd wound healing,
pr eéfﬁé?&écfégoms' mtegsowne@ ssyRdrotk, ‘%ﬁ’;‘;dcﬁl‘alai Hl?ara{o%%n%ﬁﬁ'p%aoﬁ{
onset of ISfI ema conprising amnlsterlng
nanpmllphfaml V}@muiae discasé.anteitanptleidication eirorpalthicen functilcrn,

*nereBar MK i, MRl Aokl i EERRELoRinse v

20084124882 hﬂﬁé’i’lﬁ@lﬂiﬁﬂ@ﬂiy@é’tﬁ@ﬁenﬁmm hﬁpﬂbl&ﬂ@&tolemla l_ow HDL,

nve al on tlo n conb nati on wt
o, oLl Bl iSom R icer, Jaf PR Sl R oot
| easdurddBgnelahied ditape lipil disbﬁfeﬁ;p&ghitﬁe ag®iiment and dementia, bone
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[0035] In another enbodi ment, the present invention
relates to a nethod for preventing, inhibiting, or
W@ e@ane48g2 t he progressi on or onset of hypert enB¢DEOS2007/076593
conprising 5 administering to a mammal i an pati ent,
for exanple, a human patient, in need of prevention,
inhibition, or treatnent a therapeutically effective
anoyftasOHre Ip?c%ﬁ@@é:é@@’:iat&f ligoaGstiRp RS @Rkl BRtlin@fdid AhANE,
or, optiona ly, in porr’bl nation w th another conpound
of Ewaingrsdiagste, ivhemar s Piseat 9 ogteodrdEty. one ot her
typ ther o8P thel lineRsi
enE B AR chbBIRRL e R B APRLAR o o methof o
f orpreviDtipg, énhdyitingagy tréatihg tietpragsssion ot ensettaif dgbetbre hyperglycemia,
S orde s i Mol ESPneRig P e RN BT g
e X asgpdoesthratis hglmrompatiisking s Distasaue d@ibofit SyiehbmO©uymprising
i nhi bi.tion, or treatnent a therapeutically effective
anoiFtinEEring ORJPARIIHE" Blidh éorﬁf‘%fglélﬁta HYRAE RS, AFedHE,
or , prowhtion aHidisiod, Br G&EREM athcRdpeividally affQtiieimou0 sRsbRHound
of the present invention and/or at |east one other
t ypd (B Presset apation. ¢loagetit optiemlly o 37 pbinatigmihaother compound
16 OGh IR BLent thikGitiBh SREMat |AYSRE ARG 15 AFlRSapkQicagimt hod
for preventing, inhibiting, or treating the
pr o[@ﬂ_%ls]_si ol sgH _a@ﬁh%tenbﬁdlﬁhetuﬁlammswt mhtmntrbl_gtes to a method for
co i Si:ng - .Nj : ,
CoRSI G AT 3L AP TAOTOL A0 AR b
i nhadniibiktonng tora rangadlive phtiaat, firexapplatd loaanpaedof,ec héedef
amount of a . .conmpound of the present invention | one,
or DigisePenagooT A RoRBrmadeR-GRER shBlRCim gt oft Qifound
1L ongrandsteehit intiertipn, @E@Bor] dpiendliyom cameinetionak/ith @rsier &dtgpound
other type of therapeutic agent. [0038] In another
enbfdPHRIATN PHETAR BEkeTat oAy SRt PSR At ReEePer SRR hod
f orjgopa eV entyengill dnBifbRintdodBnen ind fr&@hd iMbntilierelates to a method
progressi on ‘or onset of osteoarthritis conmprising
adnioppPrsY@Yinggnhibiting, o Hreading ahie negreselon or prset ehbapgplacenya
hu g I : . o
i bt T R R TR R R
2@c omped nfipr2&nobn, tithebipere semeatinens @ thdraprytically pigctive gmount of a
optional |

i n_compi nat.ion. Wi th another. conpound of
thes FRBuder BRI RRALARAe. ¢ FRBRIT, RESEBRUIS yRLenoter

of d¢dagoapbeftthcprageaninvention 3Qj) orlanlcan ohbeherapfraditieeapeytic agent.
t he @#tsen i nyenti oH. rel aﬁes to.a net ho%}tfor
pr Mgl ngI,tn e EMboRignent theresgRt Ry fes &t 2 sthah fr
onsgbveafindipindhi@hd, 6r RS MProtQbBA bSoRG ALBIsY SSBpsh
to a mamual i an patient, for exanple, a human patient,

23 n BriviglednsiP agpaveian icnt. Api BREPS hugtanpréwt ik Atcdef
t heg aRaHEA, GHidiNoe bf BGh YR « ARIMREG ATy @ffecﬁ@@riﬁg&ﬁgopj confpBund

present invention, alone, or, optionally, il
c ondfitheresent iy anbiomntsmh.err, optiorgllyumdgombingten witlegwtiter compound

. . ‘ i P
t ey P B8R Find 3Py b3l MBeutic agon.
PCTI0RERg 00 76 58 Bodim&t 4t plesenaimetiten rdatbodiamenbad fohe

t . At | at t et hod f . pr.event i ..

S bl iy PGS, b e PriarisrogPR doH “AisREEps gpriising

gl add@OnEtcGRIMPIal idn@alian patient, for example, a human patient, in need of

prevention, inhibition, or treatment a therapeutically effective amount of a compound
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adm nistering to a mammal i an patient, for exanple, a
human patient, in need of prevention, inhibition, or
W e@aneaspr a t herapeutically effective anount BET/HS2007/076593
conmpound 5 of the present invention, alone, or,
optionally, in conbination with another conmpound of
the present invention and/or at |east one other type
of §hRs PRt lhcenﬁgﬁmone[&%%bnm mgﬁlh%umﬁ%ﬂmm compound
the present invention relates to a method for
e@/fp b preRgnt inyeation eidhgy at lspst ppeetherigpe Hehampegicetastton or
O”S@bﬁf ﬁﬂ SHbMAG e?nb@hr?x?eﬁf The FrQER' 11&&1{%&1 %Q’EES Rl a?hl%{h'o&‘ 90r
ian patl ent or ‘exa uman
i n f@réventegl 1rdlﬁb1pmgvem¢a|tlog1thelpnigrdzsslbn omnsotrof hymibnmcm coalprlsing
5t herdanp ellsfltterllrcl: ato aymaen];r}cla Ct Xt?en?qor exa alT nga%n.g?el“rllt qn geed olile
pr eSent™ ion. a°0Re, IPP ARy
co nfﬁwbatmrq nnhi%mdsn anméalnﬁasnt a ct}qup@utwdllpéffdchee epﬁ@ﬁlemt a compound
invention and/or, at | east one otherwg%lge of
t hetdPeRIEIcR BYBHE™ A ediAPtipprlynia o fFpewith anoffigr compound
pr esreRd preRUEIRYdn@Bn PEdAH 28 REst @n@étﬁ&ﬁ?@ Jf@tierdpgtic agent.
preparati on of a compound of Forrmula Ih or Ii ,,OH QCH
l&mﬁl 15 Intpnethen qmbogimentithe pagseik, inxantedrelates tea pgthod for
l(fj ef ﬁr@%qtlfi‘? %%1‘[11% Gptrréaﬁhg' the p?(%l}‘&klelg oﬁorfs@tco@ %@nt%qﬂﬁémgent
of Formula If an enzynmatic
r edwotpasieg admikvtaing & kepometucadst, fOpﬁmm&,ee@I higpargpatient, in
mc S
Hanlgeg&) d9 %gbn nggmé{rnh Ehgéa %}t%?&%pﬁ,@ﬁbﬁg¥g ecﬂfé: gﬂl&lnt ofa
en‘omthpm}m of theh[ﬁeshf 1avarmt1oﬂi aRlne,I'uraoptlsnd-Hycim cambma‘uon with another
menbr anaf Pi chi.a anonal Pichia cif
Pi c‘f?ﬁlg’ogli‘qa th eoﬁ’rsse“‘i IHV%?H8‘B of ﬁ%%% ioﬂ%% T YR efélleFaé)eﬁ“C agent.
15 40[008Y] 200ﬁ/aaaﬁ&%l%@ﬂeﬂﬁm%s@&ﬁﬁ&ﬁtmﬂfelaﬂ@m@ﬁfhldihad s
Hansenul a fabianii or Hansenul a pol ynorpha. |na
f urRrREnting HHRifRee At reating theprogrysigh oarel o shouaaiei bt

Ut ' éo‘nﬁ)n@ﬁl% CaRiERinp @l HinBinmalish dlyaﬁtentafor EMEIPRE R human patient, in

nmbodi men the strain of Rhodotorula is Rhodotorul a
gI uitciedh pépre@np@l@mh]lblmp, anbeayaent @ thyspontaatly cifecireamseamt of a

f orcoﬂ{&)%gﬂf V\% ]]5;r ﬁﬂ%ﬁoﬁ) falcrng rMp?iohalTIH fﬁrcofnioin%(ﬁl with another
provi de ere e reduction Wwth an’ enzyne is
2@ ar eompduiolief tm prient ipyention mid/@dulshn gnaotkettoreof tiengpoutivdagent.
of [TO%YHIM aIn anoth Qrt e%lbaodmlneegljt il ﬂr&er%ril\gerrltignhree:lates to a method for
preventing, inhibiting, or treating the progression or onset of osteoarthritis comprising
administering to a mammalian patient, for example, a human patient, in need of
prevention, inhibition, or treatment a therapeutically effective amount of a compound
25  of the present invention, alone, or, optionally, in combination with another compound
of the present invention and/or at least one other type of therapeutic agent.
[0039] In another embodiment, the present invention relates to a method for
preventing, inhibiting, or treating the progression or onset of Metabolic Syndrome
comprising administering to a mammalian patient, for example, a human patient, in
30  need of prevention, inhibition, or treatment a therapeutically effective amount of a
compound of the present invention, alone, or, optionally, in combination with another

compound of the present invention and/or at least one other type of therapeutic agent.
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m croorganismis being fermented to forma reaction
m xture in which the enzyne is concurrently being
wo eoosesand reduces the racem ¢ conpound; or 1BCT/US2007/076593
fermenting the m croorganismuntil sufficient growh
is realized, and introducing the racem c conpound to
t he nicroorganisn1in whi ch the ketone conpound of
for | f 10l aB o th SR Hintnt, Pl & cRNAWABon fR84 2 a hRihSY fdr
ano her enbodi nent , processes for preparln%’conpoun S
of MreventRgninhabiting, oF treating fhe PprSsEbige ar Qitetrod igliuedien COmMpUIRNS
Of IiniSEHANG (GAMRRHRH pfen] OBy it M of
reaé?ﬁ&ﬁg dre s up ptfnéo&%&lg%e IEBQ@?Q%e Fea%?fbn
m xmra‘roetloq @rﬂﬂtﬁﬂloﬂ ar setanmd:ntyelter@nmdaéy clferbodimamt of a compound
ar e e:‘;’[s‘rg’sgntdm Vﬁ%[ug e,%nong Tl n.8nalflgld1% cgmb1na ?ornrwllth 'glolaler compound
opt (bfoliﬁa;brbgenpuvenhble dnd/or[a@&ds?]oné mhanepe&mﬂmhpoﬁtm agent.

pro es for preparin gnpounds of for la I'h

éﬁiﬁ pr oW a&%‘ﬁ R/ﬁ%g’PSH"?g‘?n{ S SRR YeB RO éFﬁ t‘e?ﬁ’ﬁ%@d istr
c arﬁrb@@i‘u@%‘ ‘inhkianﬂige @Pﬁréaﬁﬁg 1R rdoRdsOIBR or SRENPAAcHhiRT s Discase
formul a | the enzyne that was_ previously

i sOfoRtPEiging ﬁ@m@oﬁr%\aéﬂ 3 lampghrs pagignthiSf sraEPio ﬁ?‘é‘@%ﬂ pagient, in
(W t&e& Bf"prg%ﬁ&? ifRTRGH Bgtrea[tlggfjf §]the|ra{f)eﬁ‘tlib‘afﬂf1 Effective amount of a
enbodi ment, processes for preparing conpounds of

f or earpauichof thﬁrprbaenemeenpom\ﬂmenbrmpepeqlky, mirembmatyerewitlsanother
der | C i1l -

Sor LT Al PHLA0 B8 KIRSELL, a1 Bl sen
of Wﬂﬁﬂnurmcmbembmhmmameepmoymdﬁanwh@n&mmsabEmenzymme

i s obtained.from Hans U|aﬁﬁﬁgaﬁ I n one enbodi ment,
thé”SWEVWBOFgcowwgPﬂ8 hSen ula fabiani strain
SC13894 (ATCC 58045). OQﬁD] I n anot her enbodlnentOH
processes for p
i are provided

yiel d oX~greater % by weX:

of formula ITWr I\, base¢ on the wei

input. -41 WD 2008/D® 37 PCT/ US2007/ 076593

still another enbodi ment, processes for preparlng

1<onpounds of flrnula Ih or lér are provi déd wherein
the praces ovi des th ounds of formula |Ih or
i v Ao Rl s o dSTeelFeater than 9506 [0052]
I n y@ipriging kdiaeing AR RRMpodaE €s6a8a ffor prepari ng
conpounds of formula 5 I'h or Ii are pgovided wherein
the reduction by an enzyne is carr
bet ween about 5.0 and about % .
enbodi ment, the present invent\

for the preparatlon)Qﬁ\ét\ r the preparation
of conpounds of fornulallwﬁy

If
20  with an enzymatic reductase, such as a ketoreductase, produced by a microorganism

from the group consisting of Pichia, Hansenula, Candida or Rhodotorula.

[0043] In one embodiment, the strain of Pichia is Pichia membranafaciens,

Pichia anomala, Pichia ciferrii or Pichia silvicola. In another embodiment, the strain
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conpound of forrmula If conprising: 10 (a) either (i)

provi ding a m croorgani smsel ected fromthe group
wa@onsiosesdng of Pichia, Hansenul a, Candi da or PCT/US2007/076593

Rhodotorula in a growth nedi umunder conditions which

all ow for expression of an enzyme, or (ii) introducing

a gene which encodes for the enzyne into a host 15

m C@%n@é?ﬁll’aﬁ%%en&l@?%zzf@Wan?éfzgfa%%@%%ha' I 5 agued ng
the host mcroorganismin a growth nedi um under

c ondnoidepent, ik st ingf [(Cowditlo s C@%yﬂ ¢4 OrCaytlidptheidézipst a
a”dfuﬁhér }Mb@&rﬂeht he s%ﬂ\élfﬁmo%% %Szghotdbi%mﬁéﬂgb&%s (b)

tional extracting the enzyne fromthe growth
nedlun1 and (c) optlonally, purifying the enzyne 20

4 Oolgﬁlﬂl n 16r‘1n0t em%l'fg n{TE rocéﬁsg f%rc ]grlé]ga?fcr’lg g?m%%ungsf of formula Th

pre tion
c ongalirel ﬁro@fdeﬁ Ozlhai‘ﬂinahd Rdadtioh iwithrae cptyme idedrivher eithier bire

process extracting the me _conprises. | ysi t he
et oot R oo ST oG meg ey g
25 hREARBdanish i§ bélh% feaR@ftdtet FEFORAARA inixFds SHRBIhd @byme is
t he preparat|on of an enzyne for the preparation of

conjsBeHERs Ty peing formpdandiedicey the geemiscoppad: diher ei n t he
1Pr OCeSSEf’érnféBtnE%?hé Bﬂdrw Mk@n &na Xﬁcﬁﬁ’t@?&bﬁ%sreahzed and

I on- exchange, hydroph o and hydroxyapatit
chr omat dgfraphiye th[e@%@]lc qqmp@n@ terfyodicraerganisprio @élsabélse ketone

for . h o Ii 30 are

pr oS %g‘?‘{m%%?rgﬁﬁm(w %‘%eﬁ(”%tﬁ Ea{i’%ﬂ%/%’ézooes/ 024892

PCT/ US2007/ 076593 (i) providing a nicroorganisn1in a

gro nme C

O ot SRR R B T Btate g

13vhi Bin@d Tosasart fovidae whs@inke ihidudt af th@kétone compound of formula
m cr.oorgani sm for reconbi nant ex§%555|on i ntroduci ng

t helf Refef! 1othe PRy HIrs hupio 8oyt Rk ofEiTeATH o ture.

C Onfébid] ONSWA1 G Abh@VEnlkimEK @f&és%bs%r Slepdrhe csﬁgaﬂﬁas of
and all omnngilt to grow and express the enzyme; and

( b) foprawe 14 ¢1dfi arp érOérdzg} HCRIn R eazxp@nip ialsiedand ppsicmallypyrified.
an O@R?ﬁ OE'E emg&ﬁfn&ﬁgpr{}%g %(E'G 31%19 c£ Qlﬂ)%?ulds o, rrnula Th or Ti

I ment present provi
2(pr owe le)eslecﬂ pherein the reduction by an enzyme is carrled out by reactlng the ketone

compound of formula If with the enzyme that was previously isolated and optionally
purified before contacting with the ketone compound.
[0048] In another embodiment, processes for preparing compounds of formula Th
or Ii are provided wherein the enzyme is derived from cell extracts.
25 [0049] In still yet another embodiment, processes for preparing compounds of
formula Th or Ii are provided wherein the enzyme is obtained from Hansenula fabiani.
In one embodiment, the enzyme is obtained from Hansenula fabiani strain SC13894
(ATCC 58045).
[0050] In another embodiment, processes for preparing compounds of formula Th
30  or li are provided wherein the enzyme provides a reaction yield of greater than 60%
by weight of the compound of formula Th or Ii, based on the weight of the ketone

input.
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preparing a conpound of forrmula I h which conprises

reacting a conpound of the fornmula If with NADP or
WOADRBR48gE ucose dehydr ogenase, gl ucose, and a PCT/US2007/076593

ket or eductase to afford Conpound Ih or Ii. 15 [0058]

The invention nmay be enbodied in other specific forns

W t hout departing fromthe spirit or essenti al

at t fppdyt esintshghf@her eIﬂBb@irﬂefﬂtv oEds QA 6 pssbaﬁﬁg %H%ﬁﬁﬁ&‘ssof

all conbinations of alternative aspects o

i nvierila i ordi e preadedl wherein theprgere poyidedthe Fmouadﬁyofé‘ﬁr@ula

al | RO IERL S0 Rlid AEPERREN] syenti on may be taken

i n conjunction any~ot her enbodi nrent to descri be

addiopsnal Inafrebwthefeemls)ddlﬁertt tpeoqssses onpreparingrooepdureln of formula

u Lore enbod i ment
SorbrRar Py R R oy SRR P PR o por
thebeesndswdbdsmrstOSantiab@iﬁSC)rl be addi t| onal enbodi nents.

DEF] Nl TI ONS 25 LO 5%%_;t he co ounds herein descrtj btgd
maylfftle a¥yMFETPY gpigsent ﬁlﬁl%hﬁ’&g“ PEOSESSEYIREBRt

| NVQBLrAdn GOmt @12?1'11@ Goralit (FSPARHBH bF &ﬁlﬁﬂoﬁn@l&%rhﬁllﬂlﬁ @r Ii from a
atom may be isolated in optically active or racemc

forc‘rsa@lpomd@f@wlqlfﬁ%m&mgq the art how to prepare
1@Ppticall y) actipye forms, such as by resol ution of

racem c fornms or by synthesis fromoptically active

starting nmat éi al sroviNlgy rgemn@tamsm s¢lederbirgm dfe gudupfdonssting

30 C=N do? %pch? h%gn%%ula A C?j %ﬁ sz aeotorgfc]z 11%1 gfol\x!ﬁ? m@@llgl%%lﬂher

in the conp

stabl e |c9mdm<|5r$ vatich aﬂOWtf&ﬂ’ﬂlep&EBﬁh mfranteheynm esent

i nventi on. and rans geo of the

oo nunge of (Dna el dreHRb B bR ePlmly g hos
1543 WO 2010862488 20enBERQ04p 4GS IntrodBdind e heal at ed

as a m xt ure of i Soners Oor as separ ated isoneric

forms. AMprogrgpign in 2 gioydh ppdpmapiler copditensivhighailny fong

al | geon®pieison cTAEI ¥ SIdNBoRngdt 18 lof HEAHIr &pREEhe enzyme;
i ntended, unless the specific stereochem stry or

i somer i éb¥ or Apticaliy sxtractipg the pnzyimedfronathe groveh rgdisot ache
enantiongr o G J¥ Qe la | may display
superi o:@actlfoei?otny%gngﬂlgeg g&?ﬁyt he ot her. Thus, all
2(bf the stereochem stries are considered to be a part
present .i nventi on
CnePEEr B R pfs R et PR ARy AP T Rl eor e
chi praparatioh witompouhys & feremitd tok Gardugbvidedwlic@Sn Ithelpm@ess of

$gﬁnt agisnlfgg e &%ﬂﬁ? £ Q%}g%sglly%?é %ﬁé%ﬁé&i}ﬁaglﬂsyto%\é%gmgnd isolating

Chempthgrapy, 2602-2605 (1995). [0061] To the extent
t hat conmpounds of the formula I, and salts thereof,
297ay[0858] st Inistill prether epbadisiit ProceseRsior the pregajetipn of an enzyme

U auf PR tparfaREATSr BfiBoRIE bERRhAL BoNEAR HRVAR A RAELithe
processes of purifying the enzyme comprises ion-exchange, hydrophobic, and
hydroxyapatite chromatography.

[0056] In one embodiment, processes for preparing compounds of formula Th or Ii
30  are provided wherein

(a) either
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the present invention. [0062] The term "substituted,"
as used herein, neans that any one or nore 15
WO ydsosms on the designated atomor ring is regl/E82d7/076593
with a selection fromthe indicated group, provided
that the designated atoms or ring atonml s nornal
val ency is not exceeded, and that the substitution
results in a(1§t ab}%l%w@l&gﬂ%&%orgm%‘ﬂ ifla cRWRASTEAiHEHhddrS
keto (i.e., hydr ogens_on % he atom are
replacedmn@@@63$HQW%hWé@yWVE$$@b@ém@éQ@w OR4) occurs
more than °”§ Jt ' nﬁtrbtg.\ ?‘& %éﬁ@%fch Hl%h BPth@ bndyRHeThth @ host
for a conpou its definition at each occurrence s
indepen@@m@ouﬁnmmébrm@ﬁﬂmmmi@mnaﬂomvmnyu@n$émhom
Ce gttt B i BB ER R g
group nmexpeidnaifald epziee malkaﬂbwtnlgtled groat ik elxpretﬂhé hfz@ﬁe and
R4 groups, and R4 each oc urrence | se
ndependBht | SR SREMSHE fepmargroT AiTuR L produce the
con@%ﬁank@ﬁ@u&ﬁ substituents and/or vari ables are 25
perm ssible only if such conbinations result in stable
conmpounds. [0064] Wen a bond to a substituent is
16005 H10 CRORSME RHIMinkan 'ﬂ%%és@ﬁl bRt SO MEed flo@sdel Y
t hen such substituent nay bonded to any atomon the
ri ngeraving A compeaud of foryelath whwh cempidseiopetngta domgperataf thy
t he t b t he
s B SRBE br AT UREL dihodRone RERE b
subhﬂmtmmmmemm@%hﬁ&ﬁﬂxmmmﬂsﬂlula any aton1|n such
substituent. Conbinations of substituents and/or
variables are perm ssible only if such conbinations
19 espobs8]i n Biicabl@ticOMAPbNEEbodicd4dd oG POEHE QMS%hout departing
PCT/ US2007/ 076593 . [ 0065] As used . herein, "alkyl" is
i nt BHAAY SPBI Phesredal AEPRChihgiseh ddisinyengpy %}ﬁgﬁwomewawﬂ

sat dhdliRdoR df@h@fhmew&&@ ©AHE Y e S AURTdGRAN AR TRis Rl dekstb &
20 carbons, Pre erably to 10 carbons, nore

p r etheiraappyd al qr@@@lr@ealﬁsmf rﬁlge presqnitieentient may betakgnrin cejestion

r )
oy ) otsr Etdimelo kg FARORAK rbBUH. yt e ek
2Qdi nmvmbpeﬁurwerm@gtaw clemedts 4f arrermt@ﬂimydnt me}’lbwomhmmdwit,h any
d:gz}r/%lralsl O?ﬁ:r ec:;lgm nts(;I rg ec%{% 8f %hﬁmbo i U‘S cggc%% cgtéofngﬁbg
naymm@ﬂhn@mally |nclude lto 4 substltuents such as
hal o, for exanple F, Br, d, or |, or CF3, alkyl,
al koxy, aryl, aryloxy, aryl(aryl) or diaryl,
aryl al kyl, aryl al kyl oxy, EmkﬂnthNscycloalkyl
C cIoaIkyIaIkyI cycl oal k IalkgloxK am no, hydroxy
25hy 0858} ai ke Cogtpppnds herey HEESBARF BSJers.
het @&9}25 )ﬂi@(l)f{ﬂyg, preé%ﬁtt 1ﬁ{;éﬂﬁ5ﬁ/ &(ﬁllta{’iﬂﬁé/ an Qs&ﬁlhf%ﬁ}é@ilyrwbstltuted atom

g aryl oxyaryl, am do
al klamsolyfl lawhltnd)m %tlyal am yrIrapeiniroforms. It i Welldcyam in the art how

t hi %%I alk r I 55 or sl Kyl
ooBerertf By o7 S RS D onsy
as wyathdsih&omiontitaly attselsfartory materials. Many geometric isomers of olefins,
30  C=N double bonds, and the like can also be present in the compounds described
herein, and all such stable isomers are contemplated in the present invention. Cis and

trans geometric isomers of the compounds of the present invention are described and
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as part of another group refers to straight or

branched chain radicals of 2 to 20 15 carbons,
wee@Beealy 2 to 12 carbons, and nore preferabbP@I/LS1007/@76593

carbons in the normal chain, which include one to six

doubl e bonds in the normal chain, such as vinyl, 2-

propenyl, 3-butenyl, 2-butenyl, 4-pentenyl,

3- DRy W&)lated?ashﬁ%%}fé of Bo&X @f‘éélsepagateﬁ@&h&f&%nms All chiral,

3- hept enyl heptenyl, 3-octenyl, 3-nonenyl,

4 d@mwmer@, 119@@@@ éﬁsnp andqall gﬁgg@‘g@ngﬂmerlc fornis of a structure are

paddehidl ishitEric
be o%%?%%g ?Q%%%@éﬁ st%?%?e mﬁ??hsg to sug@ @%@ ts
nanmﬂymbmalogen hanaIkyI al kyl , alkoxy, alkenyl

| k clo k
i ot [éﬂydér ya{)Xe %n)a}c eé t0er aql(fgiéfld OP]:‘. q Ig}}lmaa do sglay%uperlo}/actwlty
al kytngaied ®s;1thaheyd>thar iy bH afihe @t;:reﬁd:}tehﬁlstr1@)a&r@n51ﬂdfrbd)io,be a

and/.or a t he aI substjtuents set
outgaﬁ‘qué‘?ed’resf’éfd%“ﬁjnuﬁl% @{ggn 15tHEd eggaﬁl%’o‘?f&%réﬁeml‘f Paterial can
t ergB achilekadmy! HPIaS udisedcHi@r @imbyr HytaS@ddiutdh usid® a a&oRdgtagent
of anot her %roup refers to straight or branched chain

r adiuelpscagphonie ehlonde as it Beves, D-praspe plabt fripnicigbipp Agents and

1637 BRRR AT TR BOL{1698b! y 2 Lo 8 carbons in the
normal chain, which include one triple bond in the '
n orl®8éllich aT(p]the sxicht that c@nmmjgg/gafyhe fogmulp L[l,tasyd yalts thereof, may exist
W, e I -
3 h Hft(ly& t%utoé lﬁce%i’rg{/%ll srlckgt?l?tﬁ@%%{p%nfls grﬁ Igﬁﬁgt&?%lgt’e?l herein as part of
3 mmepmyﬁunﬁmn@nynyl, 4-decynyl, 3-undecynyl,

30 t Lik d whi ch b
oot DAY s bl iRt 5 irBu g or more
1na nlB)dYO geﬁb@drﬁg@ﬂbs@ﬂaﬂe@ atloiﬁydr rin@lisgplacedlviayselcadidbeiyth the

al kynyl , aryl rylal k cycl oal kyl , .am no,
het léﬂla%tﬁifgrouw&%%étﬂ@ﬁ ﬁmdﬁ%}gnatqﬁlmwr ring e/ syeER! ygloncy is
al kyd: axdctRd, arfin P23 R4 331k sjtelg%%%gl?&ﬁ When a

aryl carbonyl am no, nitro, cyano, thiol, and/or

al kipbstipant IS:kﬁt@/(b@ Hy then 2thhéroamwn thegitidym pictrenkased set
out ei i
oot e, PR BLESE, OLLEAS 6. LERLRCI L%y
20bf @rfomhdg foga ofumpdund,l iueﬂeﬁmgat ureactlsntcmrenparsnmcb;pd:rylent o_f 1ts
u n(sﬁ’flofr’lugtﬂrao%cea} evapf( %ﬁer ogcdlrr]rteg1 A I:Irr}fgsr {ozr e():l(g W elf 'cli gr%gg }s S%X\%Ill tobe
pr efubstattby with (m)gaﬂd M §90-3,i tha sadi gﬁ@lprm@aqmohall@z ba|skbshtuted

bi cyclic al k or bicycl oal ky and t C

co n‘%“él? o WdLrﬁgk%érQPpsoﬂ“ tabeagg QQHFB‘E?ﬁéS %‘eiﬁcﬁ% H&iePeﬂ’gemK’ from
ri n@e dQNEESH AR, Y ARo, éoathﬁu@lasrdmtssmumg @ndadslafaﬁaa&l e 3

to 10 carbons, forn1n t he rlng and which may be

2% us@ﬁmtsaiblf oBly ipsugh é?m"t’lp%“qnﬁ Frgs! @sstaé@sc@fripe%iw or aryl,
b64 ncl }W‘ﬂ@r?‘a 6 Iﬁll tQQr {uent]ig) h%%l fpﬂdgsyal ond connlectlng two

cyc openty cyc ohexy cyclo epty cyc ooctyl,
cy cétoreimyg ring, thye bush @décgulent mqy&e&oed@lng by agemon gheyingf When

whi C{wub%{tﬁ) Lﬂtpiss 1@%& wl?t%o&e}ldlgatlﬁlg a‘?olijlp%ta I\)Jhlljch gcﬁl\g.u%p[itl}enli R 4

subs uen
bonded to the rest of the compound of a given formula, then such substituent may be

30  bonded via any atom in such substituent. Combinations of substituents and/or

variables are permissible only if such combinations result in stable compounds.
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15 hal ogen, al kyl, al koxy, hydroxy, aryl, aryl oxy,
aryl al kyl, cycloal kyl, al kylanmi do, al kanoyl am no,

W@ 2@3/024891 | arylcarbonylan1no am no, nitro, CRERNUS2007/076593
thiol, and/or alkylthio, and/or any of the
substituents for al kyl. [0069] Were al kyl groups as
defi ned above have single bonds for attachnment to

ot e oumu@a ném, iifyfiress %&nd@@mgau@é mbram@& adf @raight-
termed "al kyl ene” %woups and 20 nmy opti onal be

su Uﬁ@imsam@dedaaélp@%rc ér@caab@w&rom rcontaining| 1"to 20 9@?«)@/}]8 maragly 1
al kgnyl al%[%%gﬁl%reap?efgﬁﬁigpetg S%QI%XIE éﬁﬂﬂe f%rh?épé%lmg QRH}% mithyl,

def ne respecti vel ve sin

at tﬁh}ﬂﬂﬁnpyl,asopmwl dtuifyf ¢betyt, laohutbbpermloltrﬁsyl isoheyl, Aemyl, 4,4-
e n r " al e aro

St es(ﬂg TthP/ \]?elilftg;pXCtﬁldS 291 trlmp &1?/1 %en &il non% PJIE ?deg% 8(8(1%0 1, the

defwamleds abehed fiain fé@hétemyie'éf aﬁtﬂth dk&ynwdll'as sdéh gr@lﬁbz hay

e 87T st i o PERE A Re ol R 2 Hrod ety O

t 0 d1Rg] diety by nakioan ehgdiransk cﬁztrmahlgmk}@ haj1fliky1sat, uikaiyed
al i phati c hydrocarbon 8@oups for exanple CF3, havin

£ hetv6 oty PRy ling cydlomKDlrsiony. pamasphew): BiREgo 3l acyl
munm:%roé?ffl ﬁé%ér@ﬁ?loi‘ %%roa?l"h 1I ﬁe‘tlﬂ,tr&{iiyl‘é\l‘kg)@ %ry%xymlealkylthlo

hal ogen (for exanp where v = 1t
t o qrokelkylhio, a{rﬂ@m?(yl Lt ydarmidg tabengylanaing, rﬂ@jyleaab@nr!antlm mtro
ter r . er.aj or as part of
ano ﬁm?ﬂx&’H%aﬁgﬁgbgﬁggbﬂﬁﬁggg%@&@Pgnd bi cyclic
ar oj9aed]c thImlusnsatlmnisainriicatgd @he ©orm Galldhyt'as berdsheteim byhigself or

R S R

15]- t @rbdnd Gk feraopalto 12 eegBonk Lb&lﬁdndr@plaferdb@f bacy@kbods fm thgnormal
or a heterocyclic ring (such as ary Xcloalk
het RBaprdich iigtude epcioshetoubls doRgin Fheﬁlagmf ShalRaehseinyl G-
o | prb@n}rl Qpufenil, PButenyl, 4- E&uelg»r 3i>eany1|\§ f2:Ghantheryybe
optlona substituted through availabl e carbon atons
Wit ptpnylz hepteryl, shpptenyk %r@ﬁ'f@?yl Faoncadatrgecsnylhi dndsgenyl 4-
hal &bdf{éﬁklo@@ﬁ tetraﬂ%&%ken?llh ?Adotﬁ‘l—: ﬁlYé ﬁn(f\“ﬁgﬁ( Xlay B optionally
hal oa keny uor omret
2Qri a‘ubuautodrmthdwxw s@isttyenyts, nawyly @&}gclylhahvhlkyl alkyl, alkoxy,
alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, amino, hydroxy, heteroaryl,
cycloheteroalkyl, alkanoylamino, alkylamido, arylcarbonyl-amino, nitro, cyano, thiol,
alkylthio, and/or any of the alkyl substituents set out herein.
[0067] Unless otherwise indicated, the term “alkynyl” as used herein by itself or
25  as part of another group refers to straight or branched chain radicals of 2 to 20
carbons, preferably 2 to 12 carbons and more preferably 2 to 8 carbons in the normal
chain, which include one triple bond in the normal chain, such as 2-propynyl, 3-
butynyl, 2-butynyl, 4-pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3-
heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-decynyl, 3-undecynyl, 4-dodecynyl,
30  and the like, and which may be optionally substituted with 1 to 4 substituents,
namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl, alkynyl, aryl, arylalkyl,
cycloalkyl, amino, heteroaryl, cycloheteroalkyl, hydroxy, alkanoylamino, alkylamido,
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cycl ohet eroal kyl , cycl ohet eroal kyl al kyl , aryl,
heteroaryl, arylal kyl, aryl oxy, aryl oxyal kyl,
wa@eooBat4sexy, arylthio, arylazo, heteroaryl al KyPCT/US2007/076593
het eroaryl al kenyl , heteroaryl heteroaryl,
het er oaryl oxy, hydroxy, nitro, cyano, am no,
substituted amno wherein the amno includes 1 or 2
subﬁylbtru&masmﬁm'l@ R, tﬁiohéhd/oﬁmmmoo an@&yangtfﬁl@ Qlkg0
ot her aryl” conpounds” nentioned in the definitions
t hi wbstitegnisyset it bereiar yl t hi o, heteroaryl thio,
ar ylobedioal | k :
ary c boh6 e%(ﬁ%%&%%ﬁgﬁg%gﬁ ewﬁ+ %gggkgﬁgﬁg?%?%%%W??n
al kadsnecw labmwcbf anatiwngnwlbdn@ds ,satulateldy)r patidymyksaxypied
£r ydcor%arubonx §%bub6}e ggn (‘qacrglgf?l?{yﬁlr(fcarbgi? §{oum ?0|nt I}lrég ]Kt0| 10 rings,

arylcar 1°4M no.
ar ylbrsﬂefab@nyﬂoarﬁrfg@,,1n@1|idnag mbwkélmmﬂml nﬁn;zaﬁdoﬂlay/ll(or tﬁtt’},dlo@]’kyl)
5 any.of .t al kyl. substituents set out herein - 47
o0 S0 A RO B 67 SBeD lins BrmUR e, piciclably 3
ot ht@rl‘ﬁﬁcﬁl‘ﬁoﬂlsn ﬁlllofeaﬁrﬁgnablyr?ﬁo U@ CafbolsOR¥Erhing iieQXdg 'and which may be

"al koxy", yl oxy" or "aral koxy" as_ enployed herein
al ofyeedge 1@§2 5mat16fm%ﬁ?étdﬁ%flb@dr@uw Wélrcttd@féu hgycipronyhe
1Rb oéﬁéloﬁtlt?l/ kyclé}feﬁt%r %gfclol%&ylaé% oh@pHtPH! stclédcgrlf %9015&053‘1”
oxygen [0 Unl ess "ot herw se i1 ndicated,

t ergyclodpdeanly C}@!;)hémnb’byed herein alone or 5 as part of

another group refers to anmino that may be substituted
Wi t e Oor two substltuents whi ch may be the sane
or grent, h al , aryl I al kyl ,

het a aryI cyoal KW ,

cycl -roalkyla yl; cyclNal k | oal al kyl ,

hal oal kyl , hydroxyalkyl al koxyal kyl, or thioal kyl.

Theseg subst tuents --y be further substltuted with a
caro iC o any of the RL 10 groups or
sub enu o set out above. In addition, the

am no¥Subst i ents Jbe taken together with the
nitrogen atomto mhlch they are attached to form
1 paniyrod vih gt reydups hapbpeptiodaliyydubstitutad @ph myd 4 substituents such as

15 UGS e g R B o SR8 hktamido
4- it il oos RNV Lasropiinal it 2y hno, thiol, andlor

1- pi peri di nyl, -aze i nyl t|onaIIy 15
subkylthip %atlw)%thﬁwbs %fp%fatakzl kyl thio, halo,

Eri fobstgr onﬁft}@%lalkypérot};%/sdars Q&fined aB&Q:ﬁlfe étjff%l@g&ldg’tf(n%fté(@hﬁﬁnt to
|nd|cated the térm "1 ower alkylt
"ar qﬁh@rmrqvps atgwo Ugffea¢rik g4rbéri %Ommhe@mﬁ t@lgmﬁd “hléqs'l@n %it)ttm end
r r Y of the above
21 | Sy ARy R ARG QB O EREY Ol
at o[lﬂﬂ70][ OOW({i]:re ldﬁdeeydgr@mhesrdmiﬁsed ab@de ﬂ:t&laélq\/nyt greuliseas defined

o Rk B s Rs sinflp PR B TP S B CengagBaroms.

Of t&ié\}OirB efrme @t alictRy leAEEruales aﬁh%ll@&ylbhk&graﬂﬁv Gesgpbdtitlely, and may

aryl, . yl al kyl groups |inked en_ atom
yoptlonally%e substltuted ags de rEed above for * aﬁkeny?l an “a kgyny

25  [0071] “Halo” or “halogen” as used herein refers to fluoro, chloro, bromo, and
iodo; and “haloalkyl” is intended to include both branched and straight-chain

saturated aliphatic hydrocarbon groups, for example CF3, having the specified
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[0077] As used herein, the term "heterocyclyl",
"heterocyclic systenf or "heterocyclic ring" is

WO piogizkse t o nean a stable 3- to 14-nmenbered PCT/US2007/076593
nmonocyclic, 25 bicyclic or tricyclic heterocyclic
ring which is saturated, partially unsaturated or
unsaturated (aromatic), and which consists of carbon
at OfEnRAEK chrbod ’ato%rls QbstihuteMRIEN %@h@%a‘ld%@@ﬁ%ﬁ%ﬁb LC g
selected fromthe group consisting of
andthﬂEFddDﬁgnény=bkﬂyE+Db group in mhlch any of the

abo efi eroc I|c r s i.Ss ..f

o B7A° | R AR RS i LhOR B T o ERRe kS Brsin page or o
opt papind |ahg‘theb%r03@ résisdd Zrﬁdocya'lli’tﬁ«mhe)ﬁ@f:ﬁmat&hatib droupg cOmYyining 6
be ath%ched to its pend %rou het er. oa om_or

TarBdA caPem n it ppagoa h Agphe k%ﬁ@y thyl ipelug ‘Pge -ngphéhyl

het 8QCyGhihgl) bhd @iy oﬁi%ﬁﬂ[yl iREddNEI8! JAdABMNal PRgs fused to a
substituted on carbon or on a nitrogen atomif the

r estrocydicring onphsteogychio 4igg uricry aud2oG ety b Bggroaryl, or
COMBAKAGeloRik L e. If specifically noted, a nitrogen
in the heterocycle may optionally be quaternlzed It

i s for efampteed t hat when the total nunber of S and 0
atons in the heterocycle exceeds 1, then these

het eroat ons a ot a nt to ope ot her As used

e
her : the t° “aromatf c Xoet er geyEl | syst@@
[ ende neade able

"het 6
(ge - nDnocy Ic or bicyclic or 7- to 10-nenbered
icyclic heterocyclic aromatic ring which consists of

carb n ons and fgo to 4 heter oat ons
i nd ly s&Lécted g 9rwp congi § of N,
0 an di's ar C |n n [0078h¢= oles of

het erocycl es i nclude, but are not I|n1ted to,

1H i ndazol e, 2- 10 pyrrolidonyl,

2H, , on2-dithr |, 2H{p ohyl, 1Hf Mh,
4- pi (gonyl., rbazo qU|noI '
6H 1, 2, 5-t hi adi azi nyl, acridfhyl a200|ﬂyl ’

benzi m dazol yl , benzofuranyl benzothlofuranl

benadtriydsivetgrally pewiiyied Hpyah avalﬂ?@ffﬁzqarhoamnwwnhl 2,0r3
benzhki@af! ¥ exh@d@w&r@g@n hatd, ’haﬁﬁﬂl i, mgslambmyl alkoxy,

benzi sot hi azol yl benz daZal ony car bazol
lilal—hadtalﬂ@az,@lﬂsphyl (rBlucrnsdiyl, mtyﬂluor@mthnmna,lkynyb hmwémialkyl,

2, SEPRAERK oSSR Melero, apyatit, ayiosy

b] tzﬁylbajfayldzrl cafylalhasxy, ﬁnyhhmydryla:fd,l hazamylalkyi, nic@amolldlkkingly | |,
|n1d zol i dazol i ndazal yl, indol en

| B e eral SRR GOy P Dby B ftied amino
I Soghdréif@ityamino inslaididaszQl sybsmueﬁel(mheh hﬂéyilkyl lagml ondey ytthe

i soqui nol i nyl (benzim dazoly i sothia

20 soXBF My FOMpRIAHBET P ed mﬁlaepfiﬂﬁﬁ fondli il 7 i, aryitio
oct &k@f@eﬁflﬂﬁ@ Ql%)lt‘ﬂ@alk‘}y lalako%%mh?@ Qikyicarb&aﬁ agylgagbonyl

oxadi azo 4- oxadi azol yl 5- oxadi azol
1, @lkbclwemaaww ﬁwlmwmbpwlna}koxyc&ymbIagnlmocarbonyl

oX
o AU SRS s DA Yy i
phearplsiliiagi my]lsulﬁpjrielhplx awlsu]ifwla,miph enayhaulifenpmjnocarbonyl, and/or

2P ht I}grlo %he a}i(yl sd% R se{] Xut’herem
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pi peridinyl, pteridinyl, piperidonyl, 4-piperidonyl,
pteridinyl, purinyl, pyranyl, pyrazinyl,

w@wanaispzdi nyl , pyrazolinyl, pyrazolyl, pyridaeCnys2007/076593
pyri dooxazol e, 25 pyridoi m dazol e, pyridothiazole,
pyridinyl, pyridyl, pyrimdinyl, pyrrolidinyl,
pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl,

4H- @wy3)ol I@hleéélotheqws@ﬁmwewhe terlﬂuﬂo%pilk&aynymkoxy” “aryloxy”
carbol i nyl, t et rahydr of ur anyl ,

t et @ra‘hsaamy BEUIPHYEY herpin afoae pammrt@é gttt igrpyp includes any of

6H I
7, 2t R A ECRS) Wy o ik AR B roKlaom.
1, 3[,0ﬂ74]h| aUnlaszsoiﬂ;drwwe hlldaaite&,rtbmby:fm “arhinalzo| epiployed heriplajone or

h|enoth enooxazol en dazol vl ,
hi ag F?ﬁ ﬁ)y 'fln %}e}‘/ gfoiqo n%/?rs aném%%%[ tz a)gbq vﬂhmte&’ w% one or tXlo
1, ZSuiéstttﬁenasz @hi¢h ma¥ b2 tHe-stuthé alzdlffyﬂent ducB adlalkyli @ziphiylalkyl,

tetrazolyl, and henyl . | not her a ct of h

i nvléeﬁﬁr?aé%l h‘itﬂéarﬁéﬁ%fﬁ 8}5‘31%116&031%30%181“%& I%E?lgyln@ic Oaﬁyl

I ndytRAIKY RIkyRYhlo&lkNYhydrdBhRPHeRYyvalkyt, 49thidk P 0B{c024892
PCTFBSZ%%?*%76593 ﬂ¥d;;€Ql,?ﬁnda£gﬁgl %enz%thlgéol

benwbiHteRRINa) be fyahes sebaiaidevi(y 2 caponyliss agidmgior any of de !
l(p ENGPURLY Eﬁfﬂstltuplﬁglgdr ROXALP Bl)‘[laboxgau i Qddltmﬁl the amino substituents

i soqui nol inyl, imdazolyl, indolyl, i soi dol yl,

pi paay ke takdn, tomtmewutb dreyitrogen piopeto I“dmhyhey 4u¢ ﬁi@phﬁ\iiyb form
Py gi:?@ﬁ‘nyl %rﬁ%‘hd §’ 13z x%Xyll 4 ﬁno?phﬁru'gh ' 4’7‘&1? 'n}’og%hghnyl

pyrlnmdmmyw,45&A1soqmnmmyuednaﬂkﬂﬂumaﬂmmmng and spiro

t. f .
SRR R T R R
15LH-duBgtaged @ith 2ikyl kHdxyb aRykhib, hiali); trfﬂ;(lbl;omeﬂﬂrg ok }ydroxy.

4aH- car bazol e, 4H-quinoli zin 5-1hi adi azi ny] ,
acr 0873y | U%\lfifaﬂr?wlse Ngicatssl, ﬁﬁﬂfgw Wer Hleriguss U raathio,

be nzagtlma@f S @RWyithide Q@&ﬁﬁ]b}%ﬁ m@mﬂ alorReR apffﬁmi afbtherlfoup

benzthi azolyl, benztriazolyl, benztetrazolyl

ben#¢lydssanp pithe apap zikgbﬂquﬂ% of gyl gromsdinked i@azulferam.

car |yl K Q

ey 7Y onlER AR RERRlYed, SR BRH Mo Dr MR Mino.

2(RH, @Hllamlﬁpz odi‘drilargiamyto;” agl elhgldy@lfhgrem[ @o®>or as part of another
b] t et r ahydr of ura furan a di nyl
h SROEPRGR ) RPe NG eyl BRI el BGH |4 Mbbgen

!ndn&nnyl |ndoI|2|nyI |ndonI |sobenzofuranyl

|so |50|ndazo OLQ
P yl’ S et 3%%111? R P%%WEY g@?@?mdw system” or
is m}iateaez:s)&nel ring” isSA%AZA Y hwarf@{t@dwki 0¥ 4-membered monocyclic,
nap htthldlnyI oct ahydr oi soqui nol i nyl , oxadi azoly

25 obigyclig Qla@pécﬂlmhﬂeroc]_cl@ ring awhahi i a8 ec fed, partially unsaturated or
1, 2u1§at9?&?eﬁ'(%ﬁ5t¥é) anll vthc‘h c%ﬁﬁgé @Fé&hﬁéh ato%%ﬁﬁ hidisnyly
oxazol yl, oxazol erimdi nyl, phenanthridinyl
phelmmod’wrm md@gendepﬁle Blfzi¢0$fz§12frqmythe grth@nla%zatlng PN, NH, O and S and

henoxa | n D

ph t lﬁglfllﬁng érbfnt}lléychp ol § Xnn\{&//?lclll % of. tlgeea?f‘) g@( 8‘641 Ry iﬁ?t%rro?ycflhﬁ {/1}1{;5 18
pi pfsdddonybnzede lpngo él?hle aarogkn arpﬂt mtfuﬂetwéatormxnamgﬂn,onally be

e Sl TR RESEIE ARLEREDr ST BHRGRRI i atany

PY I lict@ent @A OF @urbdyatdrelavHit Rz Mk & a QYBIE daichir@ ZMeeterocyclic rings
pyrldlnyI}1 pyridyl, pyrimdinyl,
c

described herein may be'substituted on catbon or on a nitrogen atom if the resulting
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pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl,
qgui nol i nyl, 4H quinolizinyl, quinoxalinyl,

wa@eioszdspzdi nyl , carbol i nyl, tetrahydrofuranyl , PCT/US2007/076593
t et rahydroi soqui nolinyl, 25 tetrahydroquinolinyl,
6H 1, 2, 5-t hi adi azi nyl, 1, 2, 3-thi adi azol ylI,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1, Setnpolhpd ls@glel WspedifidaBPhbte@ AMitrogeR mzl@hafémc}cm rﬁzﬂw

<

t hi enot hi azoly F hi enooxazol yl', thienoi m dazol g

t hi Qpélﬁ@:ﬁm be qpptp@zziegl}ylt is prefprrgl thp \gl@@r[lyq total number of S and O atoms

1, 21114.’het elte]"ilgcgl xcee&s lﬁﬂéntﬂ{és ﬁé%‘l—:r&lto ;'ar% néf eI a{c@rﬁ% XILG’ another.

tetrazolyl, "and xant hen | n anot er aspe

i nvanesed hﬁ:reiaax‘dmpﬂrmé a@tnahehmroeuc;it sysgng’ dr ﬁm@dnwryl” is intended to
© r%ean ot §/ lt% benzt?Jrel:Jdr 1?’005/%10 o1 PIC ¢ 1%t hl7 o4l ané/mbered
enzoxazo enz |azo enz azo

beniitedic hé‘t@doyj'c,hc ahv@nntc ﬁ@g(azhmh ybns1slts&n“za1$oﬁ litbmz @hdyfirom 1 to 4

benzi m dazal i nnol i uranyl, .imd

O RR sty PR i o Yo G5 O Yha s and i

I soxaaehdih nat@azol yl, pyrazinyl, -50 WO 2008/ 024892

PCT/ US2007/ 076593 pyrazol yl, pyrazol ot r| azi nyl

pyr 08781 nyExanﬁ)%slo Wtero%pllqsdlp c, b%%elnﬁf (iﬁto IH indazole, 2-
l(pyrﬁﬁlloyih@nyl %W 4184 (3'2 ﬂM’Jlazu?gQﬂgé}}n%Y)h ' 1H- mdQI%IP |43ﬂ1per1d0nyl 4aH-

hi eny and tetrazo
het@f@@gl@,lﬁﬁ aliRglizinyd OH- hap dhiadigziny}) abrlé@yus@dmhbr ein

! Ol ziid z%8]])/1 Ba{ztofuq‘)a{ngg%gﬁ%al ne aﬁ))gpben%tﬁlo 639% Renzoxaﬁolgl

a
heterocy ove I'in rou
5 Cbeazthmmﬂyl hmz‘erazdyloheﬂz&trmlﬁj Beykisexdazilyl, be[n@@&]h]azdfhle

LE?@%QE@%%EE gl oo DB R BT Worahg. dSgeny.
1et SRRALYI IQLRMPRmoARI e QH 51?5?2’ Qltllnhﬂlﬁ@ ddlﬁﬂ?(ﬁﬂlg)t? ﬁ C

atom or hetercatomto an al chai n, kyl ene,
al k@m@mfa@ndefanﬂeﬂlrmsmldaFQMI IWZ@lmymlmtﬂymﬂ
as . - ,
O P, LGS s S R DT .
[ O OlS@ﬁ]lda'fhl@l tisormapliny, dsomm;o'lylasaqmmtin)h erearimidazelybr sothiezayl,

) ceut |
acc ?3 5(&/1 [norp%og,}rll ngg c@t}yé,l %‘paﬁ% rf)lg?cgl#no%gyl %()hagméolyl, 1,2,3-
20; onpauiagsyl, npuealxkdhslyl CONPOSIdidZ0RS, 1 @ﬂdﬁaﬂiazd@ﬁ agﬂohdmyl
or ns

J ud@ﬁéﬁh I 0%&{%@1@%@%@@ lerb@ﬁleyelc&hewnfliﬁ lf“gfg W?@%@gyl
f PrendHyRHhBRINLSnyA Hhe@XaiiBh, ﬁHeB&@Hﬁlyﬁfﬁlﬁﬁzﬂﬁlﬁ/ﬁ piperazinyl,

tOXICI}% irritation, allergic response, or _other
pr oBPEHAE. DIV, dEeTidenyl, dorpsidenyl ateridipylpuinyl, pyranyl,
reasonabh o RepRfi/ fyr@kiifalfyfzolyl, 308&) &SRl N,
ﬁ%?naceg)tyl ca‘?(f1 )IaI{:))(r:e tlayg IJ(—%,Q‘Is%z?llyt 29 re%ngf"pylg ) o ©
2ijern>wdmnvé@0bf pyrtdhénadolscny@@ewl ovndduydsidindr sinelidingl,

bo B2y BAL AP R B TR ELPRARALS BnosEE,
sal QLBnuchd:lhjnldea,rbdjmyl wtmhydaxtfuﬁﬁyll |em1ty!dd)15t0qu1nﬁlmyd:r aI or

ol KarS g Gkl CarrBRb b Lod i L TG

car ho3yhibdiaRAGH 453, 4-AedidAE/1, Ithlmhreiﬁylethla@bngtr ﬂﬁ@@u&m&ﬂhﬂwzolyl
acceptabl e salts include the conventional non-to
3Q 5] thiengxagqly, thienoimidazolyl, 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,

- 49 -



qguat ernary ammoni um salts of the parent conpound

fornmed, for exanple, fromnon- toxic inorganic or
WwW@e@ane4s9aci ds. For exanpl e, such conventi onal PCT/US2007/076593

non-toxic salts 25 include those derived from

i norgani ¢ acids such as hydrochl oric, hydrobronc,

sul furic, sulfamc, phosphoric, nitric and the |ike;

ands b1, ﬁﬁhi&ylpaeﬁp@ﬁl%lﬁrmlﬁﬁ&émyp beBSIhEPh&HE Be@Dfuranyl,

acetic, propionic, succinic, glycolic, stearic,

| ackengoxapalyl benzisaazelyl, éum@lilftﬁ |1&9qu1n91§wérlmid@201ﬂawéplczl

el €lifioly @&Wm f, Bipe@hitt ABGolyl, 1,2,4-

benééﬁ%y ég iferfdon 9 Sggetgx§§3h3$l

f unteiriatyl, téBuemsf&Itetmola thmztolryaroesmlﬂmwmnyétahémlr@@myl

ghsﬂs ér}chl%i%de are X?%sgﬁ? f1r>}g %@ES {)) g%rﬁ%ound on an%lngt, Eor ex&[rrelygsie t‘%le above

I nviesdroggonlecan be syntheS|zed fron1the par ent conpound

ontains a hasic o . C i ety -51. WO
P (PR Rt L S S ST S R o
et eslsl, 44pebababley 4H FUmBIISA 1 GH-C25-BRdRERPRAGJIBY, azocinyl,
reacting the free acid or base forms of these

confsaagadazoit hegolravh ﬁpwqfur@nﬁdnbfamthlephepﬁlebenzoxazolyl

1(}"‘ P pﬁeﬂ%ia‘%lﬂ p&é@la%ly aBéthe'teromt lﬁ:ﬁz@&ak(ﬂylaﬂengfs&ﬁﬁk&yl
solvent, or in a nleure of t wo; genera

Y,
nod&qaew@sdnmdﬂaﬂmZNEIéﬂﬁembwebhﬁlca@emaﬂ@hmmmhabdhmnmwh

' 0 or, 5 ac r.ef er.red. st s of
st S E ot SR Bl e TG B B ol £
Phaﬁ fs&ﬁlwrcbfﬁ@h ﬁ&hﬁnﬁ@z&anﬂ ﬁhiuae@ihdmwaﬁifdawmyl siidagblyl,
Cbnpany East on (1985), the disclosure
of Mfazelyliiadofayl WOIIW& dP%’Fﬁ‘b’]eéPdBVl ﬁ@b@r@%@yl [ooEgmanyl,

1 SAn yls&QéfQQQItL}p Koldadlinyg, ngl&%lﬁ qmﬁﬁfntoﬁﬁj_yl '(ISEnWrﬁ{@azB?l) Pl%@dﬁag(ﬁ 1,

bi oacfive agent (I e COﬂpOUﬂ or mul a

| s aoxerdulk mgrnhphrml,maphtbyrscb@ﬁ,e)cmhmdrgwocmntohaf'l otadiazdlpl, 1,2 3-
I nv(%ﬁhla?cﬁylr Lfg ng%LdlI%?ylt £ ?oxgdl%gh/quS 4- ggag?a@geégééohdmyl,

herein esters and car tés
reawmzﬁglmmeommmnmrmnhyﬂrﬁxyhﬂh@mnﬁQMmmHMddhgﬂphamnmﬁayl

A T e T i e o

20 hepipdridityd p%ﬂﬁfyﬁtp@eﬁdﬁiyﬂt%perﬁbﬂ}dj @t@Bnyl, purinyl, pyranyl,
nethylcarbonate benzoat ? and the 15 |
@%” W

Var PYGnys cwf?go iyl RYERAQ szl PYRRaYiniasi lﬁt Wé‘[déi"”tlyl

an {160,988 6 'yBesimi dzole By riliBiaE18GH 8@y I0hyrided ipGimaliny1
Chgpmﬁstry, C&?F}TII le G V\éapryrruth et quy C f)y[@ oy -

(Acla/d@hﬂ@ylpp&@myllgmlyl yinpelmgrvgioliprloi-ggeolidels ed
by (!ﬁ!unoggﬂg@%[ ch({ll%llsc%}ﬂoﬁﬁyl t%t?ﬁg/}iroflgrgnﬁ)tetﬁahg%kgﬁg}ﬁol%gl,

Drug Desi gn and Devel opnent Kr ogsgaar d- Lar so
2H. Bmmg@gnmohrydi{pH GR.5- t@adlppnylln33 Ilggdlézqilm,v\bbéj -thiadiazolyl,

Acafledl . PUBL SNEL Shiadt 23R thiafifny1, thiazolyl, thienyl, thienothiazolyl,
thienooxazolyl, thienoimidazolyl, 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, examples of heteroaryls are indolyl, benzimidazolyl, benzofuranyl,

30  benzothiofuranyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, cinnolinyl, furanyl, imidazolyl,

indazolyl, indolyl, isoquinolinyl isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl,
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d) Hydrolysis in Drug and Prodrug Metabolism Bernard

Testa and Joachim M Mayer, (WIey-VCH, 2003). 25
W@2008/024892r ences are i ncorporated herein by rePEr/Esmer/076593

[0091] In addition, conpounds of the fornula | are,

subsequent to their preparation, preferably isolated

and purified to obtain a conposition containing an

amopizoly, é)‘Q@anQIIB{na%ﬂHabyﬁ&mﬁgl ﬂﬁﬁ?t %pnalnyanpﬁ&{qmr Qﬁmﬂ

| conpoun substantia conmpound
|s @h@ﬁ0@§@dwgwhmﬁﬂh@¥ﬁfbﬂmﬁglQ@%@?@@b@ hereln Such

'S u[%ﬁﬁﬂgm ' 'ﬁllell t¥rnP4h ﬁeroéé% Hﬁd& te¥£§cl¥r]10 ram:(gea h!:reﬁlra?one or as

al so nt e at ed part resen
i nvient af @nother@zowmeEﬂ@@h@Qm@@B’l @@ﬁpmmﬁﬁmmagmﬂced through a

400 2; m&w%raonlo%% r§dmllthe conmpounds of the
I ns I'nvention caré Yeon enpl ated, either in

ad monsu r e Diie tbin fHeéteRoadylalR WD St SHeter@ryIyk@iyl e«lsfu@efd’ﬂereTﬂn glone or

ounds of the r sent jinvention can
n%J g't‘noé‘lfr‘{/ g‘i?fl oS s sdtoargh genp 3 HSP @Veallq;ﬁ}e%ﬁéo“gh a
of t la@sm%rsl@i@%atowmhal@n@i{am alR¥IBh D bt alpéﬂy}eﬂs RPAUARAA abdve.
Cbnsegﬁently, conpounds of formula | can exist in

enal0$2d mer The test “qypnes taé%earbélfeirbref%f%as CNogroph i xt ur es
16 hefs®d): THE PPeESSes ufsé%lfhepeﬁﬁ?é}é@% 6B 1 ze

racemates, enantl omers, drastoreoners as start | ng
mat BP84| s. Thitem ydexer @Dne¢h@m0ﬂe&6nann0@hgomn

pro S ared. they.can ar a ed BY..;
con@Hg li oﬁg © rreatSE grth Cglrltl%%\accle@ chr o {Oge %?%? o 1gfer to
fr atﬁb%@ﬁ@bowrfdy,siaérlaﬂsz admpmmohsn ar&ﬂlﬁh dobapR fortly @vhlcﬂh are, within the

conpoun of, fo in tautone
e chopd iR amg e P damet YR R pirip TN gty e of

1L onkuidRlbRingdlardiiihdls REhQ@ELceRivelibibeifyl 86&AbN |aHé/rgi&trbs@ane or
[0093] "Stable conmpound” and "stable structure

meatfBCrPE b G oo ligatior oiopBRAREN R R At hi asre@awabiedqeé?ﬁwk ratio.
r objgdge)t O RULNH Yrel S%h@ﬁﬂl&@utfc@llﬁac@&ﬁiﬂi‘é saﬂ?glrefé?too(ferlvatlves of

purity froma react i on m xture, and fornulation into
an ¢ flisdasid sompeundy ‘ab@autnuﬂ@e mg@hcommmd is PEodpfradympaking acid or

i NV,

[ 0GR, M plsregh R of BTR AR TRER, byt gre no
2@ o limieddud enmnrahmrmugmwcamdesalts:drhamu ndidoés subleaspmesandlkali or

i nventi.on ne,.o unt of the conbi nati on,..of

N A S B T

pr esiafhaceiticany hd@bptatile sl Meluda tic@anWnti a(Dh ToxRGhIksV® the

156} fnadhbie [
|ngred|ents effective to inhibit

M r effectlve
t o dWEFraneypmeRiungsalse th quqna?ﬁ?moavfﬁfo %@F%mp Ie. gy pon-

As t@§1@‘i’no‘ﬂ§d’n?d dor dgahfcea@fdb NBor e&mplE gt Jaa{aéntloﬁml@ﬁ tdxitEsalts
treat nent | Ssease- Sstate In a nanma

2paripledg tapae;ﬂerlvpdat‘rm arganigaeids sish awdrq@}orlsrwmmg
t he t :
uﬂjuﬁ %I?l;?am g éﬂ%@l}}g 9 WAE eréf tflé nge lcl R pgaggg?épgreh Bom organic

particu IS pr e
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, methanesulfonic, ethane

30  disulfonic, oxalic, iscthionic, and the like.
[0087] The pharmaceutically acceptable salts of the present invention can be

synthesized from the parent compound which contains a basic or acidic moiety by
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the di sease-state but has not yet been di agnosed as

having it; (b) inhibiting the 25 di sease-state, i.e.,
W@e008s24801y it devel opnent; and/or (c) relievi NnBCT/H82007/076593

di sease-state, i.e., causing regression of the

di sease state. SYNTHESIS [0096] Conpounds of fornula

| may be prepared as shown in the follow ng 30

I eagdnl QftioRfl RERiSal 3ehod€ SCE Py Ofhich Dk 88 be @épaw,%l dy r@a%tmg the
relevant literature procedureS that nmay be used ¥h
the

onefregdcid as faseformpeot ghepe C@mﬁmsafflgh ¥ digfapmelrig agount o

no%ﬁg%\%\%r% blgs%éor E%(lg atEre&}f}ﬁs %19 iy tzzl?[ngi ARkkELs AOvo;

PCTgcns200 nore 98 me@@HENEthbr @hymbfdteuﬂh@da@bdr@m@, oD
5(0‘ | I‘c’a}c?t%g;‘?rlﬂla )areclf))ret%\(é |_Ib§tb}r su%’ﬁ ts areqmp % \}% %%mzln!gl%n ? wher e
| Bhaamndealtien She;izces D7 elde MaCB umllshshmg ai]okﬁphn}() Eaasn/ PR, g. 1218,
ol onsic Lol desar bon et n T
[ 00[9688] Sc heREcdmasEhblas ba coRERQTN VR tH pRRAIE tDicactive
¢ onﬁg%rlljtn(?g t%fe cgn%orlrllrjlll gf tl“olrrllula% is a prodrug within the scope and spirit of the

10  invention.

[0089] The term “prodrugs” as employed herein includes esters and carbonates
formed by reacting one or more hydroxyls of compounds of formula I with alkyl,
alkoxy, or aryl substituted acylating agents employing procedures known to those
skilled in the art to generate acetates, pivalates, methylcarbonates, benzoates, and the

15 like.

[0090] Various forms of prodrugs are well known in the art and are described in:
a) The Practice of Medicinal Chemistry, Camille G. Wermuth et al., Ch.
31, (Academic Press, 1996);
b) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985);

20 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).

25  Said references are incorporated herein by reference.

[0091] In addition, compounds of the formula I 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
30  pure” compound I), which is then used or formulated as described herein. Such
“substantially pure” compounds of the formula I are also contemplated herein as part

of the present invention.
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5 subset of compounds of formula I). A ketone
internmediate Il can be obtained comercially,

w@e@par4se2 by nmet hods known in the literature oPCBHYS2007/076593
ot her nethods known to one skilled in the art. The
reaction of ketone Il wth Meldrumis acid, comonly
known as a Knoevenagel condensation, can be carried
outyopgpjanhyg ge%lsoﬂaws lofling %oﬂlﬁbw\ﬁlﬁﬁoﬂ%ﬁ@fnﬁﬁﬁ%\%ﬁnﬁa arc
catal ytic anmpunt of piperidine (Baty, J.D., Jones, G,
10 opitsmplatad, cithpr in@dgixt@Remin puederspbBangaihopyra 669) Jher

o S s 2 B s Blfeni i ot MR A Boffrs s pfghe carbon

or atpras indiehmd pay dneef theritisrbstatténsandi dr hxlilibi(:aMyrinmrpmlsmClz

%at e nse%uent'l:yBcﬁlpou&Js do?fglimula[lﬁ & ex1Et 1%%}13’1\9]@me1i_% o1 d1astere0mer1c

M , forrRaioniaaitixtukes thofetst Thelproéhemfor p'ﬂ%.a&ﬁ@@e'ﬁﬁﬁllﬂize racemates
1984%9 The isubstituted.NbIdruqis%%S $cid )

al k§¥ S PT F1PHROBES HUYHFREFEY e &N AT PRI ICEN

f 1 OdRafti HRIRR IpSo dB e Hre@)iep@ieﬁatﬁ@} can®k sEPRFRAING! con@ti¥a® methods

flash col um chronmat og rg& . The 1, 4-conjugate

addiof PEMPEE Chrataogigple Peiacsioes camtellizatgn. dp ydition, the

l(f':r ' &ﬂﬁ%gnd% of ?&&ﬁﬁtlsl’nagi@%z 1?19291‘[01%%6 forg?r%l{cﬁ éaru't:on%rlc forms of the

or g@ﬁm&ei alelajse cmégglelmeé hergin apparg airth¢ pigsenpipyveritiont he

gﬁ%ﬁﬁﬁg ;)‘[Sé[l bler %0%%0%1%12’6 e%%g%% i\%&%f‘iémgaﬁllf' & 1n<?i§at(9£| Br,

PCT dobiﬁz@lﬁﬁ?ﬂlﬁlﬁﬁﬁﬂﬁmerttbrrplﬁrsamlsmem(ensodatloé(’rb LuscTthh degree of purity

conRBOARECTE i iapt brabbibn B TURERLBHAreU egent. The

153Ieclﬁe§@m<1ywea1hb@rs ihtBndsR to @HIGRAIRis@bleSOMPAIMILs. at 100 to 110
Chem Soc., 125:6054-6055 (2003)

AI t @P?fﬁt i veihgrapeydsally effeaie anayng éh%flfi%mo élfchlé@taa Aoyt of a

Wt nfFRluRNGTR frbdeft lh{?enhbﬁ: alBAESER GG oF th IR bRatiG\Ge
of catalysts such as NHAOAc or am no acids provides

al kspipgaiels claimedr awm@hnt of agompeovad of 1h9 PSSRt friverfiogyn
rec r :
ch r%o\é%% I 91?1]{1:l gv %@Lr%ﬂg!iglﬁre}:ﬁ gﬁﬁs Sg‘f@(ﬁge go ¥ 8}{@%11)_0 a or effective to
ﬂhucﬁ@mphnbemtmﬂmhmabgyhmm@xaryl Cilgnard S reagents
can ca out j.n the ahsenc
WBgﬁ] e‘él‘qp gPEFF‘él {9 F%?E‘Ee‘tt %Ovea%'ra H%‘E"l“%“’*‘ﬁ?tf %%lsease‘
vvhl Glte GRIMABBmERABArtiyul &8 @ hiifeh, tadd GRIIAOUMAY Brel &tk the disease-

standard nitrile 10 hydronS|s and subsequent
decHp R 5eyrEne in ageguEig, injpartioplpgowhen soch magieal isgiedisposed to

A Shaalssé- bbby |nbﬁset Bee'anYa%hbs%d anechvieliy, ey GhHisiting the
hal o, RSC3 (I B)
25 disease- state, 1.e. arrestlng it development and/or (c) relieving the disease-state, i.c.,

causing regression of the disease state.

SYNTHESIS
[0096] Compounds of formula I may be prepared as shown in the following
30  reaction schemes and description thereof, as well as relevant literature procedures that
may be used by one skilled in the art. Exemplary reagents and procedures for these

reactions appear hereinafter and in the working Examples.
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base \ oxi dation oxidation
(1S (VII1) [0098] Schene I

w@e@par4smyy conpounds of fornmula IC (a

heat AHHO z z z

(V1)
descri bes a nethod for
15 subseeT/G82007/076593

conmpounds of fornmula I) from conmpounds of fornula I11I.

The al cohol V, obtained fromthe reduction of IB, for
exanple, wth LAH or diborane, can be converted to
the correspondi ng nesylate or halide VI, followed by

the subsequent elimnation under basic condition to
afford the olefin VI1. UpohCBEMELI ve cl eavage of the
C=C bond and further oxidation of the resultiong

al dehyde VI t he conpomadsm'sad | C can Qeo-spt ai neq.
-55 WO 2808} #24892 S ---@ R4
Wien Z= | R& = \ N R4 HORa Z or oth®r

het er &stangdk forrgityialicl tri¢yclDandblyBatie/ Z-)C p - HO W= Cl, Br,
| HOlzg 201X (ID) 1 (J. Am Chem Soc. 2084,
126(11), 3511 3520) 1 p R4 Base/Z-X R4 ROX & O,

Br, I HOp Z (IX—BQ%CP © Wen Z=1/"1 HY~R4 11R4
or ot her CHét%r oar vyl X Vb @kt shi®@nAci d @]
Xl
( X) &whel)'e Z is a hucleophile (o] heat
such as alkyl or aryl] Z z
(v) (1B)
‘ hydrolysis/
decarboxylation
N
N \\
o AN
Malononitrile z
) >:® p
V4 N
N z
(1-B) (IV-B)
[0097] Scheme I describes a method for preparing compounds of formula IB (a

5 subset of compounds of formula I). A ketone intermediate II can be obtained
commercially, prepared by methods known in the literature or by other methods
known to one skilled in the art. The reaction of ketone II with Meldrum’s acid,
commonly known as a Knoevenagel condensation, can be carried out in anhydrous
pyridine in the presence of a catalytic amount of piperidine (Baty, J.D., Jones, G.,

10  Moore, C., J. Org. Chem., 34:3295-3302 (1969)) or molecular sieves (Vogt, P.F.,

Molino, B.F., Robichaud, A.J., Synth. Commun., 31:679-684 (2001)), or via

dehydrative condensation with TiCly in CH,Cl, (Brown, R.F.C., Coulston, K.J.,

Eastwood, F.W., Gatechouse, B.M., Guddatt, L.W., Luke, W., Pfenninger, M.,

Rainbow, 1., Aust. J. Chem., 37:2509-2524 (1984)). The disubstituted Meldrum’s

15  acid alkylidene III can be purified by recrystallization from alcohols such as ethanol

or methanol, or via flash column chromatography. The 1,4-conjugate addition of

nucleophiles such alkyl or aryl Grignard’s reagents (Haslego, M.L., Smith, F.X.,

Synth. Commun., 10:421-427 (1980)) or other organometallic reagents can be carried

out in the presence or in the absence of Cu" salts (such as CuBr, CuCN etc.) at room
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O-R4 oxidation -R4 HHOOZ Z (XI) (1D [0099]

Schene |11 describes nethods for preparing conpounds
wW@RooBoe4st a | D (a subset of conmpounds of for mRCEUSIEN7/076593

exenplified here where Z is adamantane or 5

substituted adamantane). Wien Z is benzyl, substituted

benzyl, or other heteroaryl nethyl, the direct

al k%hlﬁérh&lﬁ: &t i, dmng%%pgﬁd&le ARAHEE (V5 LE8D EHAL RS o

for exanple wth LIN(TM5)2 or LDA) with the alkyl

hal ¢odwomndx 1Biweedsptamctign arsirsmbstemmﬂt 51ecarb©19:fmmmnm weDvrgame

T N R N S

| X- ICnoefvéﬂanel\bﬁﬁjdebyan@ﬁ bElEet(ﬁh)édI @ity sdafonboitré Bl\/théiﬁrege@ce of a wide
conmpound, ID. When Z is aryl, substituted a

het BrEAT GRS Sigkhep Néﬂa%apr pigP BeigsProvidesy %lﬁfﬁld%ec%%@hwh

r eaghed eMl%@Hzﬁ'&i PR {88738 Bn BSt VI SRR ebmﬁlhlcﬁmnatography
rea ents or &ignard rea Myhal i"de)

n
of loft- aornmtetaéﬁlﬁlp&p&nt@le@@lm@ﬁ sygh a ﬂ%proqﬁyléérrgnb@ s regggnts can
0 P z 3 e

a d&hcgﬁfw‘aﬁﬁﬁ%ea%é#%@%@ BT SPIMFEARA o s e

oxXi aj:ﬂtuttoI'N-(Bf whizh dﬁh&aﬂ@sﬂﬁ dongértedso canpoddB WidktaidedENzle

olefination Z HA A (IF)

16, (@82‘1%;5‘52116%95?} Bl e Geiationn HDC RODC A

hydrol ysi s ZZ5 (IF) (XI1vV) [00100] Scherme IV

descri bes a mst hod for pre |${ﬁ?sconpounds of fornmula

IF and IF (subsets of coﬁ%’é Iof formula 1).

Al deh ge ¥ 11 (see Scheme |l for the synthesis) can

be react® h triethyl pH8sphoryl a
a, (3-unsa ed _d8UEROnX] |1, atyi 8bhess ©
subsequent /'y _converted to ester by aE¥Xal - cat al
10 hydrogenation (for exanple Pd/ C or ®PhPigXt he y
Pr eSQRR& ikl wich; 9£n%'p¥|§éy§1.c°f t h e ester X = halo, RSOy~
(IB) (V1)
base OXIdatlon OX|dat|on
heat
(v (VI ier

[0098] Scheme II describes a method for preparing compounds of formula IC (a
15  subset of compounds of formula I) from compounds of formula IB. The alcohol V,

obtained from the reduction of IB, for example, with LAH or diborane, can be

converted to the corresponding mesylate or halide VI, followed by the subsequent

climination under basic condition to afford the olefin VII. Upon oxidative cleavage

of the C=C bond and further oxidation of the resulting aldehyde VIII, the compounds
20 IC can be obtained.
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in basic condition gives the carboxylic acid IF .

Alternatively, X1l nmay be hydrolyzed to provide the
w@eorses4sendi ng acid IF directly. SCHEME V RCNPCT/URIBP076593

O WA PPh3 NC W; ?(~) oxidation McOLlW HOzZzC EDCI O O

ZZZ (XVI) (XVil) (XV) O hydrolysis WA HO/y OZ

15 (I G -57 WD 2008/024892 PCT/ US2007/ 076593 [00101]

There are nunerous net hodgd@rvicngr conver si on of

carboxylic acids to a- keto acids (see revi ews (a)

Kovacs, Rec¢l . Trav Ch%é N

ml Q\LL (19

(1993) oper,

Schene € errplifies a method of usi ng

(cyanonet hyl eng) phosphor ane oag@hethetddalpioispyi synt hon f or
prepari ngyconpounds 5 of fornmula 1 G (a subset of
conpounds of fornulad) er ngthpds known inot Rs
literature or knowp,tlo @ Sk 1—I—I—e~§s—|—ﬁ—t—he art, éﬁ[ﬁ%o
be applied. The car%oxyl ic acid XX¢ Brdee Schenme Bt o

I'V) can be reacted w t hix (ID)
(cyanomnet hyl ene) tri phenyl phosphorane in the presance

of coupling reagents sugh @S\.FG sd-Ond: Q5sM)G%ARY,) K
phosphoranes XVI, which can be oxidatively cleaved to

form a-keto esters Mﬁt her B®ZHy dr ol ysis ®f | | R,
ester XVII gives c& | G (Wassespmn, H. 4

Chem, 59:4364 (1994)). SCHEME VI Z' O HO X~) i)
base ~ (IX-B) (IX-C)

When Z= ngr | N ;‘J | N\—R4 or other heteroaryl
Z Ra Z
_R4 .
R, ZCHMgCl HO Acid
0]

G ,-CHz
(X) (X1
/?HE_ Ry oxidation j\g_ Rs
H HO
z z
X (ID)

[0099] Scheme III describes methods for preparing compounds of formula ID (a
subset of compounds of formula IC, exemplified here where Z is adamantane or
5 substituted adamantane). When Z is benzyl, substituted benzyl, or other heteroaryl

methyl, the direct alkylation of the dianion of compound IX (generated for example
with LIN(TMS), or LDA) with the alkyl halide Z-X gives ID. Alternatively,
compound ID can be synthesized by converting compound IX to the corresponding
ester IX-B, a-alkylation of IX-B to IX-C, followed by ester hydrolysis to provide

10  compound ID. When Z is aryl, substituted aryl, heteroaryl or other aromatic groups,
ketone X can be reacted with nucleophiles such as organolithium reagents (ZCH,L1)

or Grignard reagents (ZCH,Mghalide) to afford the tertiary alcohol XI, which can be
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Z (ii) ally) halide, heat A stands for bicyclic,
tricyclic and polycyclic (XVIIl) (11) O oxidation HO
wo2@se4%9) Z A Z (XIX) (IH 15 [00102] SchenmeCNUS2007/076593
descri bes a nethod for preparing conmpounds of fornula

IH (a subset of conpounds of formula I). Ketone II

reacts with Grignard reagent ZMgX or organolithiumto

gi V&nmeedtt@alha%ayxﬁ GORQY-catMlEdg reé%g&mk | ekl QRdafoh Bf

an al |yl e can be carried out I'n the presence of
bas@dehydeRllagivengpmpeindef.ux condition to give Xl X,

whi ch can be further converted to IH via oxidative

cl eavage of the C=C 20 bond. -58 WD 2008/ 024892

PCT/ US2007/ 076593 SCHEMVE SCIHEMDEQY HOW A (i) base HOLI
WA (ii) peroxide or other OH Z oxygen sourc,goscz

n=0,1 n=0,1 (XV) (IJ) (i) Base (ii) Bn
hal o or | eaving groups) O O W hydrogenati
HO A,BnO HO Z Z (XX) #d,&=S [ 00103]
descni b metd@fdaub@r Prepari oppounds of form
| J, Hf or XX—amd—formul a | bsets of conpoundsiF)
of for ). The enolate 5 4 s, obtained by
treatzn% carboxylic acid XV yith bases such as

LDA/ DMBUY can react with a vafihet y oN rgbegdnataphi | i C
hydr oxyl ati ng agents, such as oxygen

HO,C RO,C

hydrolysis

-—

z z
5 (IF") (XIVv)

[00100] Scheme IV describes a method for preparing compounds of formula IF
and IF’ (subsets of compounds of formula I). Aldehyde VIII (see Scheme II for the
synthesis) can be reacted with triethyl phosphoryl acetate to give o,B-unsaturated
ester XIII, which may be subsequently converted to ester XIV by metal-catalyzed

10 hydrogenation (for example Pd/C or Pt in the presence of H»). Hydrolysis of the ester
in basic condition gives the carboxylic acid IF’. Alternatively, XIII may be

hydrolyzed to provide the corresponding acid IF directly.

SCHEME V
ﬁ N PhgP o
PPh W. oxidation
HOZC/W - NC/U\\]/ E— Meo/u\“/ W
EDCI o o
z z z
(Xv1) (xvi)
(xXv)
o
hydrolysis Ho/u\n/w
o
z
15 (1G)
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(Wassermann, H. H et al., Tetrahedron Lett., 1731
(1975)), nol ybdenum per oxi de-

WQEosai24882 hexanet hyl phosphor am de (Vedej s, E.,PQI/US0N7/076593
Chem Soc., 96:5944 (1974)), 2-sul fonyl oxaziridine
(Davis, F.A et al., J. Og. Chem, 49:3243 (1984)),

di benzyl 10 peroxydi carbonate (Gore, M P., Vederas,

J. 00101 q"lga-re g@ﬁ%ero%@’tﬁ% f&r’]tﬁggnxersﬁﬁ@f carboxyhc acids to a.-

blstrlmsthy silyl)peroxide (TVMSOOTMS) (Pohmakotr, M,

W ngetadcids@see r@gevsh &) Ko vaaSolpmdieri. cTaw 6. Puss-Bash 112446 1993);
fo C he n h

enoq%g?%pe?ﬂ‘%h@nca%n‘?géég% 1\/(41]985’ Hc?)er%%)e?r\tie }F}ellilpllglega mietth For

et haingt(oyagbmethj¥ne)plpophordne as & bahm@g@ndfonlfm‘[ﬂ@ﬂangg canpounds

e L
Nf - lrtblaaseorti@otn W dhe sk@@nﬁhé‘@t EZHAISZJ HelapMicdRTEY: thrboxylic acid

LOTfor()\If (XXI) (XXI'1) (XX met al cyanj de

CNZXtspeypshendh TR capde 66%*@%@%@1%@@2@ iphaepdphesphyranc

[ 0G3Qdd pr&char chﬂhhg gﬁ%%&fté st’b% aPE e 3Q8m{ Wan@f(&@ ?ﬁdsﬂﬁbranes

corrpounds of formula (subset of conpounds o

f or X¥Lavhigh dan bﬂpméamelywl@wietsé‘@mi @rkr—rtateetplrs éiVIXXFun@I@ee 5

l(gbple r;rleol%m% ?,f eﬁwerd;(ﬁelt sg?l%ntulﬁ S é&\&%ss Rl}e(g

usi §9U3BB B9ay). HBr i n acetl c acid, can be converted to
the corresponding trifIuoronethanesulphonate
(triflate) or nonaflate XXII1 by treatnent wth
correspondi ng sul fonyl halgcdegMk wul phoni ¢ anhydri de.
Subsequent di splacement of TfO or NfOQ with -CN can be
cat al yze?) by transitiog netal s st aI | adi ugyKxse 10

or nicke el dimg—compound | L ound—XXH+—ray—
al so be usefur " for the incorporafing of a @dMhglidgheat

R4 gvstangds for birydhd, tocycid anapbitycie d cow"wg condi ti ons
wel |l known @n the literature. Ater vely, aryl
hal i de XXI (when R = hal 0) can be o

o idati o
 OR
z z

(IH)

(XIX)
15 [00102] Scheme VI describes a method for preparing compounds of formula IH (a
subset of compounds of formula I). Ketone II reacts with Grignard reagent ZMgX or
organolithium to give the tertiary alcohol XVIII. The O-allylation with an allyl
halide can be carried out in the presence of bases such as NaH in reflux condition to
give XIX, which can be further converted to IH via oxidative cleavage of the C=C
20 bond.
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converted to the corresponding nitrile IL through
di rect nucl eophilic displacenent catalyzed by

w0 e@n®e2489Dn netal such as Cu(l), Pd, Co, N (BPCT/ES2007/076593
G P., Rommey 15 Al exander, T.M, Chem Rev.,
87:779-794 (1987), Arvela, R, Leadbeater, NE, J
Og. Chem, 68:9122-9125 (2003)). SCHEME | X W base ~W
hydrol ysis -W HOZC- A HXEEphMEXGr A XCH2CO2R (X =
| eaving group) OO OHROAOHOjj"~ O (XXI'l) (XXIV)
(M -60 2008/024892 PCT/ US2007/ 07659 [0010
Schene | X Yi met hod(idfaser epar i Hﬁﬁgoruﬂ
formula I'M (sub @ Qw&iesor%(heﬁor |_|)
al kyl ati on of R/ enol E ES)ls:lrceesme VI1I) c#n be
carried out in‘the presence ase such as NfH, to
form XXI'V. Uper 4the hydrolysis of the estem=dM can
be obt ai ned. 5( CHEI\/E X x2 xs X7 (19)
X1=0H, X2=X3=X4+X5=X6=X7=H HO oxi dati on HO x3 X2 OH,
X3 = X1 = =X4= ?{_BG:X7:H~W0Wx1X X4
X3=0H, X1=X2=X4 bBRE=X7=H 0Z z X4, X5 = 0, X1 = X2 =
X3 = X6 = X7 =|#)BhRKHX (10) X6, X7=0, X1 =X2=X3=X4=X5=H
X2= X3 = OH, X10&=kalo=rleaving groups) X7 = H [ 00106] Schene
X descri bes a nethod for preparing conpourds of

Fubs of con®ERIERtS { or nu W A
: ). The oxidation 8 of co ndDlds
XXV (see gyetiene/ I to 11 for synthesis) canobe garried

out under a wide variety of oxidative conditidhs such
as di net hyl di gxxXy ane, potassi um (IK)

[00103] Scheme VII describes a method for preparing compounds of formula 1J,
formula XX, and formula IK (subsets of compounds of formula I). The enolate
5 anions, obtained by treating carboxylic acid XV with bases such as LDA/DMPU, can

react with a variety of electrophilic hydroxylating agents, such as oxygen
(Wassermann, H.H. et al., Tetrahedron Lett., 1731 (1975)), molybdenum peroxide-
pyridine-hexamethylphosphoramide (Vedejs, E., J. Am. Chem. Soc., 96:5944 (1974)),
2-sulfonyloxaziridine (Davis, F.A. et al., J. Org. Chem., 49:3243 (1984)), dibenzyl

10 peroxydicarbonate (Gore, M.P., Vederas, J.C., J. Org. Chem., 51:3700 (1986)), and
bis(trimethylsilyl)peroxide (TMSOOTMS) (Pohmakotr, M., Winotai, C., Synthetic
Communications, 18:2141-2146 (1988)) to form compound IJ. On the other hand,
the enolate anions can react with chloromethyl benzyl ether to give XX. Upon the
cleavage of benzyl group, the acid IK can be obtained.

15
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per manganate, ferrous iron-nol ecul ar oxygen, etc. The
products and their yields are depended on the

WO e@s248m condi ti ons. These products can be sePer/HS2d7/076593
by preparative HPLC, and their structures can be
fully elucidated by 2D NWR techni que. 15 SCHEME Xl

O) oo 0 OSchenel OSchene Il &11l O HOHO OO

n O0O0Z Zn=0,2 (XXVI)S@)@(ME);H([XXVIII)

deprotection HO O n n=0,1o0r2 z (IP) -61 WO

2008/ 0248 CTMUQ£BG¢NOW659 07] nSahere X, W
desé&Piches t hod . of b eﬁ&ﬁlng orﬁula

IP (s e conpdhnd% of f mhen A

repres adanant ane) . "can be read

synt hesi zed usi ng Schene I II and III 5 SCHENE;@%L,OM
OR pcleophlle R' OH qu@) nOonz2z MX Rgun
Halkyl, métal cya"'(jl @) 0 CN CN/catalyst

when R =halo heat

heat

(L)

[00104] Scheme VIII describes a method for preparing compounds of formula IL
(subset of compounds of formula I) from readily accessible material XXI (see
S5 Scheme I to III for the synthesis of XXI). Phenol XXII, obtained from demethylation

of XXI (when R = OMe) using BBr3 or HBr in acetic acid, can be converted to the
corresponding trifluoromethanesulphonate (triflate) or nonaflate XXIII by treatment
with corresponding sulfonyl halide or sulphonic anhydride. Subsequent displacement
of TfO or NfO with —CN can be catalyzed by transition metals such as palladium(0)

10 or nickel(0), yielding compound IL. Compound XXIII may also be useful for the
incorporating of a variety of R4 groups via Pd or Ni catalyzed coupling conditions
well known in the literature. Alternatively, aryl halide XXI (when R = halo) can be
converted to the corresponding nitrile IL through direct nucleophilic displacement
catalyzed by transition metal such as Cu(l), Pd, Co, Ni (Ellis, G.P., Romney-

15  Alexander, T.M., Chem. Rev., 87:779-794 (1987), Arvela, R., Leadbeater, N.E., J.
Org. Chem., 68:9122-9125 (2003)).

SCHEME IX

base

XCH,CO,R
(X = leaving group)

HO,C”

hydrolysis W.
——————— HO,C”

e,
RO)J\/o HO)J\/o

(XXIV) (IM)
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HO Tosmic, base HO Ong, Z Z (XXIX) (1Q) [00108]

Schene Xl | describes a nethod of preparing conpounds
w@RooBoe4st a 1 Qo and | Q@ (subsets of conpoundsP@F/US2007/076593

formula I, when A represents adamantane). Ketone XXI X

(see Schenme X and XI) reacts wth reduci ng agents such

as NaBH4, 10 Li BH4, or reductases or other

NUClpB R | SdheRbER d@s%n@ésg@m&hm@@efpwﬁg QAP ERE of formula IM
organol it hiunms to form conpounds On 't he ot her

han@ubsrieaf gvapoaxoictarmyle Be tThe %kylhthrtﬁmh@qy AadF (spag¢heme

Conblond %c?édf Qi fng fh th seg%f\é'é%{%hh} adit ])u‘? i >&§H #%n

hydnhe)hytkolsm@oﬁhiestﬁsﬂ\(l o mrobtded( | R) | 00109] Schene
I1l describes a nmethod for preparing conpounds of
ormula IR (subset of conpounds of forrmula | when Z
represents adamant ane). Cos@EENISXI P and 10 (see
Schene | X for synthesis) can react with al kyl halides

in the presence of a -62 W3 2008/02 ng:fb mt"hx“ Xe=Xg = X7_H

PCT/ US200 765%aﬁohase such h¢
o al product,” |7,e CATY é h zeél 0 4 o
conpoands | R SCHEME Xl VoHOz ‘ 1‘3“ g'q?‘lz Yeal$s ot = X7‘
formati oA HZNYW A dehydrati @n i|) NH‘SGQ’@ % 76= Ky =H
() N N3 Nf 1 heat jHON, A N Xo¥=0pXEXoOkFu=Xs=H
(1'S) [00110] Scheme XIV describes a fethofHdf=X=X=Xe=X;=H

pr e[@@fdé]]g SGERP M§crﬁ)fes ; 91%{1“{9!1 Bor Ipépgl‘ri‘ng compounds of formula IO

(subset of compounds of formula I, when A represents adamantane). The oxidation
10 of compounds XXV (see Scheme I to III for synthesis) can be carried out under a
wide variety of oxidative conditions such as dimethyldioxirane, potassium
permanganate, ferrous iron-molecular oxygen, etc. The products and their yields are
depended on the reaction conditions. These products can be separated by preparative

HPLC, and their structures can be fully elucidated by 2D NMR technique.

15
SCHEME XI
o
> ~ -
o Scheme | o Schemell &1l o
7 S HOY@ HOW/@
Q n
ﬁ\o o ° z ° z n= 0’ 2
(Xxvi) (XX XXV

deprotection

(o]
HO
(o] n n=0,10r2

z

(iP)
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subset of conpound of fornmula I). The acids XXV (see
Schene Ito I11) can be converted to the correspondi ng
wW@eooB/osbi des using a wide variety of reagent sSPEUIUR208%076593
thionyl chloride, sulfuryl chloride, oxalyl chloride,
and phosphorus trichloride, or 10 al kyl or aryl
chl oroforrmte etc. The acyl halide can react with
a hy e R ixd @eschibes a%&hdd%p@?(@&b SPouRiof Porada 1P
be urt er converted to nitril treatin with
dehfyesatt df spmparmdesit fornsule h vlisn Agepriesents @ﬁwmt@é) ounds IP
hal | f The nitriles XXXl
canéagggcr:{ﬁ@l%nthggl? Sﬂl Hg}sleefé ggfrugimﬂam de, Me3SnN3,
etc to formthe tetrazole IS. 15 -63 WD 2008/ 024892
%DCT/ US2007/ 076593 SCHEME &&E HNROR9 N W HQOzC
(:A) RO coupling reagent§ (I'T) HNROR9
base CI YWA O =5 1) [00111 Scherre XV _eescRi bes
a nethod g pr .Qﬁ g corfslerRidledt fopnul a OH
subset of cpribeldds of forrrula ). The ad can
readily reagt with amne 5 HNROR9 or itos salt to form
amde IT in the presence of a wide varietyzof peptide
coupling reagents, such as carbodiim de 1 yRff SRUSRL S
(DCC, EDAC, Di®@ic.), imdazoliumtype reagents
(CDI, CBMT, BO, CMBI etc.), phosphoni um ¢§3e
reagents (such as BOP, PyBOP etc.), uroniumtype

reagents (HBTU, et c) A Lernatively, Eh'd
XXV can b®_c to acy.lm_-;%ﬂ_o.t I d@oXXX] | ich

reacts 10 e HNRORO in the pre base
such as i-P2NEt, Et3N to form conmpoun@ | SCHEME

XV z z
(XXIX) (1Qb)
[00108] Scheme XII describes a method of preparing compounds of formula 1Qa
and IQb (subsets of compounds of formula I, when A represents adamantane).
Ketone XXIX (see Scheme X and XI) reacts with reducing agents such as NaBHy,,
10 LiBHy, or reductases or other nucleophiles such as organo magnesium halides or

organolithiums to form compounds 1Qa. On the other hand, Ketone XXIX can react

with TOSMIC under basic condition to afford 1Qb.

SCHEME XIII
R (i)base R
OH OR
"'°7l/w (ii) R2X "'°7rw ? [R2=Me, allyl, etc]
o (iii) hydrolysis
z z
15 (10 or IP) (IR)

[00109] Scheme XIII describes a method for preparing compounds of formula IR
(subset of compounds of formula I when Z represents adamantane). Compounds IP

and IO (see Scheme IX for synthesis) can react with alkyl halides in the presence of a
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H WH2NSO2RO u WHO2C A R902S |1 A coupling

reagents 0 z z (XXV) (11U 15 [00112] Schene XVi
wa@le®sne48es a net hod of preparing conpounds of PCF/I81087/076593

U (a subset of conpounds of formula I). The acid XXV

can readily react with sulfonam de HZNSO2R9 to form

acyl sulfonamde IU in the presence of a wide variety

Pe Ptk Gich QURLI RIfokA AGENa foy LaBYE Prodsct, FAG can B8 nY¥Polyzed to form

2008/ 024892 PCT/ US2007/ 076593 = SCHEME XVI | when %": X

H »xoopoMMsERR1/\ deprotection R-X NNP* N-P* 1"INNH n

nn n=1-6 n=1-6 n=1-6 P* = protecting group Rl =

al kyl, aryl, heterocycle, etc. (XXXII 1) (XXXl V)

(XXXV)  when X' = 0, NH RRCHEME ¥&Yr ot ection RL. Y, X <

NP* ~ NH n n=1-6 n=1-6 Y = NHC(O-, OO-,
et c Hak-"Y . ar Y12 RUPEPRVE e, erG, M ) _ dehydration
( XXXVI 1) n X' = CQ@ MlggH ot ecti on NgP* H nn

k=1-2; n=1-6 k=1-2; n=1-6 Rl = al kyl, aryl,
heterocycle, etc. (XX)CVII1) (XXXIX) R ' (XXXV) or
(XXXVI 1) O (XXXI X) N W (OKX)

N %/W N, ,H \rW
heat No ,\N
N
z

5 (XXXI) (1S)

[00110] Scheme XIV describes a method of preparing compounds of formula IS (a
subset of compound of formula I). The acids XXV (see Scheme I to III) can be
converted to the corresponding acyl halides using a wide variety of reagents such as
thionyl chloride, sulfuryl chloride, oxalyl chloride, and phosphorus trichloride, or

10 alkyl or aryl chloroformate, etc. The acyl halide can react with ammonium hydroxide
to form the amide XXX, which can be further converted to nitrile XXXI by treating
with dehydration reagents such as acetic anhydride, acyl halide, POCl;,
chloroformate, etc. The nitriles XXXI can react with azide such as sodium azide,
MesSnNGs, etc to form the tetrazole IS.

15
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HO2C coupling reagents O Z Z R = X"-Rl; X'-Y-Ri;
(XXV) (IW k [00113] Schenme XVI| describes a nethod
wW@R00p024892 | Ng conpounds of forrmula W 5 (a subGBUS29D7/076593
conmpounds of fornula I). Exenplified in this schene is
the synthesis of a variety of cyclic am nes such as
conpounds XXXV, XXXVII1, and XXXI X, but not Ilimted to
these structures. For exagRpmmpban X' = 0, XXX can
react wth isocyanate to formthe corresponding
car bamat e. Alterna vely, kl can bé29 converted to
cor r espondi @o rmtg Ei? ieactlygN 4y ene,
then to 10 car bans by douplidgasages@ct 1°'ng it o
appropriate am nes. On the other hand, when
(carboxylic acifl), XXXV can be converted to?
het er ocycl es, %iﬁgwas oxazol e, oxadi azol e,
Al ternatively, can_be converted to |t9lle t hen
to other heterocycles sych as t@NRggle etc. Conpound
| Wcan be synthesi zed by reacting acyq.-65 WO
2008/ 024892 PCT/ US2007/ 0765 XXV AN th appropriate
am nes XXXV or XXXVI1 or XXXI >tRg the protoco
descri bed in Schenme XV. : [00114] The
fol |l owi ng wor ki ng Exanpl es serve better illustrate,
but not limt, sonme of the preferred enbodi ments of
the present invention. GENERAL [00115] The term HPLC
refers to a Shimadzu high perD@ﬂWhnce liquid 10

chr graph e of ng. met hods: ho
BPIR " &% N, s O € el P pfeinde bt Sl Aoty 17 (o

Sysiuﬁmt of donPIRuRRUf ArmaR%UH. Bl"ﬁeQichO/X)é\V cAORYAIE et withQPfine
H20/ 10 Y%VEOH + 0. 2% H3PO4 (B = 90% MeOH 10% H20 +

0. 29 Raboryts ﬁaétrto gorFR gmidg T fp tbe Bremc%?fﬁ Widgpricht f papiéfe

2 2edihhhg l0fefls, ABh 1 daFiR it Rl &fpeind B EE A S BbICRYiC.
220dglr)n g [tefs, Ath A Rl By c%?ﬁ.?x 7B ol L.

G aidiidagolivye e iagenisiCérnh CBMIBB Q0 6044 ctadypiBsplvndms pe

0 B R A SR 5

f | ofuteradtyelynidie acid XXV can be converted to acyl chloride XXXII, which reacts

10 with amine HNRyRy in the presence of base such as i-Pr,NEt, EtsN to form compound
IT.

SCHEME XVI
)
H,NSO;R,
/W 2 2 N W.
sy O oy O
coupling reagents o
Zz Zz
(XXV) (V)

15 [00112] Scheme XVI describes a method of preparing compounds of formula IU (a
subset of compounds of formula I). The acid XXV can readily react with
sulfonamide H,NSO;Ry to form acyl sulfonamide IU in the presence of a wide variety

peptide coupling reagents, such as EDAC.
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a 2 mn. hold, an ultra violet (UV) detector set at
220 nm Method C Sunfire 3.5 X 150 mm col um,

w@e@diozsp2 sol vent system from 20 90% A: 10% BCT/OSIG/076593
A: 100% B (A = 95% H20/5 %vECN + 0.05% TFA); (B = 95%
MeCN 5% H20O + 0.05% TFA) for 10 min, with 2.5 nL/mn
flowrate and a 5 mn. hold, an ultra violet (W)
detector set at 220 nm [00116] The term Prep HPLC
refers to an aut omated Shi madzu HPLC system 25 using a
m xture of solvent A (10%GHREMEXVHDO/ 0. 2°/d'FA) and
sol vent,.B (90% Mefdah #Q%442QL 0. 2% TFAl pr epar ative

col untis, {-€p-packed NuSt h "Y1 Pherf’6°rtreé:tr'1°é'x Tugd\¢l8 5
m cron re$in or equival ent. 3REVI ATI ONS 30 [®D117]

The foI Lg%ng abbrevi ati ons,afge enployed in thg-16

sewhere herein: Ph = phgnylq £ . ete.
2008/ sy Ii2l’lL’F>cL’r/ US2007/ 076593 Bn = benzyl "‘i"-%ﬁhz ocvele ete
i so- but‘%‘x'")l\/e = methyl Et =*®¥fYyl 5 Pr = propy™™Bn =
benzyl Eu butyl Cbz = carbobenzyl oxy or

car bobengoxy or benzyk, oxycar bonyl BA =

2- (1Hpe 2685 a2dH- 1- yIYo el dfeppErtien 1, 3- dY’ h)/_I- 1
H I m dazolTum 10 BOP = —

2- (1HBenzotri azol -1-yl )tr|1§5(d| met hyl am no) phosphp_pl um
hexaf | uor ophosphat e CBM R, = alkyl, aryl, heterocycle, etc.
rbonyl bi s(3- met hyM't FHPH RS &) triflate CD =
rbonyl di i m dazgQl e 3Bl = (O

2. chl oro- 1, 3-di net hy H- benZ| m dachI I um
hexaf | lu8PBEho Fhat e ceprotection X \y—n
1, 3- Di cycl ohexyl car bodi de DCM = di chl or onetigne

DEAD = Di et hyl azodi car gxgl te DIAD = Di i,sgpr,p:pw
azodi carboxylate D C = I sopr ople cqﬁypggll N erocycle ote.

OV (XXXIX)

W {(XXXV) or (XXXVII) or (XXXIX)
) T@
coupling reagents
Z

R= XR1XYR1

(XXV)
(IW) "

[00113] Scheme XVII describes a method of preparing compounds of formula TW

5  (asubset of compounds of formula I). Exemplified in this scheme is the synthesis of
a variety of cyclic amines such as compounds XXXV, XXXVII, and XXXIX, but not
limited to these structures. For example, when X°” = O, XXXIII can react with
isocyanate to form the corresponding carbamate. Alternatively, XXXIII can be
converted to corresponding chloroformate by reacting with phosgene, then to

10 carbamate by further reacting to appropriate amines. On the other hand, when X*” =

CO; (carboxylic acid), XXXV can be converted to heterocycles, such as oxazole,
oxadiazole, etc. Alternatively, XXXV can be converted to nitrile, then to other

heterocycles such as tetrazole etc. Compound IW can be synthesized by reacting acid
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20 DIEA = N, N-diisopropyl ethylamne DVA =
N, N- di net hyl acetyl am de DMAP =
wa2qBozasphy| am no) pyri di ne DVPU = PCT/US2007/076593
N, N - D net hyl - 3, 4,5, 6-tetrahydro-2(1H)-pyri m di none
DMF = N, N-di net hyl f or mam de 25 DMSO =
di nmet hyl sul foxide EtQAc = ethyl acetate EDC/ EDCl/

EDACK ¥ \’%ﬂ%pB)Hprlgte 2 IR SMKROVET APYXXBRIKAE Boi® ol

hydrochl ori d

1- [Qe@.cr(hﬁﬂmqlilymé(ﬁi no) propyl ]) - 3- et hyl car bodi i mi de
hydr ochl ori de) HBTU =

1- [ Bi s(di net hyl am no) et hyl ene] - 1H benzot ri azol i unhexa
- 30 fluorophosphate(1-) JEXXMEPE.HI0AC or AcOH = acetic

@P @ggﬁéﬁ%rgg%rﬁg%% ZOt [ I etter 111ustray\Q)ut not limit,

1 raodfeaxytb@aea‘atrdfdj el ienchiR\Btie phetsglh 11Iix%ﬁﬁlcbnutl on nass
spectrum LAH = lithium al um num hydride LDA = lithium
dii sopropylamde 5 LiN(TM5)2 = [ithium

bi s(trinmethylsilyl)am de

3- Chl or oper oxybenzoi c acid MCl= Met hanesul phonyl

chl 9P1§e NF heztelmbHBLC ueferstaa Bhimagmchigl easiprmagee fquid

10"\'0'92@%111#6’% cﬁl@%ﬁfb'llfo& ImdihddQr i de - 10 NVP =

one NBS = Br onbsucci ni mde n-BuLi =
n- but yl IMcmpmm M@SB PH 4.adi rmoroliambGradicRt @Pvent system:

platin 0OXi 0 0
benttf lrgﬁaé’zolsggl}"-]%F ? q:())p());/"r 2ot AP hs HhRA p/ﬁMﬁOH+02A>H3PO4)

hex@f + o W@E/ ﬂ)(b%tPEO +3Q%Z{3PO})|TbD$lm|in ethars e/miBABwTate and
tetr but @ rilumf h‘%ﬁe@‘
tort 2 B P oty Pele 1 SR oL B8R 1 azol y
15etr arTEtN’IVt'hbéi 8RN VB €LY A6 KUBIRRAQERIE, Gradient solvent system:
from 100% A: 0% B to 0% A:100% B (A = 90% H,0/10 %MeOH + 0.2% H3PO,);
(B =90% MeOH/10% H»O + 0.2% H3PO,) for 8 min; with 2.5 mL/min flow rate and
a 2 min. hold, an ultra violet (UV) detector set at 220 nm.
Method C: Sunfire 3.5 X 150 mm column, Gradient solvent system: from
20 90% A: 10% B to 0% A:100% B (A =95% H,0/5 %MeCN + 0.05% TFA); (B =
95% MeCN/5% H>0 + 0.05% TFA) for 10 min, with 2.5 mL/min flow rate and a 5
min. hold, an ultra violet (UV) detector set at 220 nm.

[00116] The term Prep HPLC refers to an automated Shimadzu HPLC system
25  using a mixture of solvent A (10% MeOH/90%H,0/0.2%TFA) and solvent B (90%
MeOH/10%H,0/0.2% TFA). The preparative columns were packed with YMC or

Phenomenex Luna C18 5 micron resin or equivalent.

ABBREVIATIONS
30 [00117] The following abbreviations are employed in the Examples and elsewhere

herein:

Ph = phenyl
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20 Tf = Trifluoromethanesul fonyl TM5S = trinmethylsilyl
TEA = triethylam ne TFA = trifluoroacetic acid THE =
W@ 2aosatwgelr of uran 25 TOSM C = Tosyl et hyl i socyR@ii/tig2007/076593
equiv = equivalent(s) min = mnute(s) h or hr =
hour(s) L =1liter 30 nL = mlliliter pL = mcroliter
g = gram(s) -68 WD 2008/ 024892 PCT/ US2007/ 076593 ng =
m | B ghags) not = nole(s) mol = millinole(s) neq =
mlliequivalent 5 RT = roomtenperature sat or sat'd
= saburaodwtylag. = aqueous TLC = thin | ayer
chromat ogpaphy HPLC = high performance |iquid
chromat ography 10 HPLC Rt = HPLC retention time LC M5
= hEtghethidr f or mance |i qui d chromat ogr aphy/ nass
$Spegrromenry M5 or Mass Spec = mass spectronetry NWVR

= nucl B8P magneti ¢ resonance 15 EXAMPLES 1 AND 2

2- (Bn =bkngt ophenyl ) -tricycl o[ 3. 3. 1. 13, 7] decane- 2- acet |
c id and 2-(4'- Fluorophenyl)-tricyclo[3.3.1.13,7]
dec-‘?-_)'?}“ygr opanedi oi ¢ acid, respectively HO O HO HO
QGandbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl

BOI = 2-(1H-benzotriazol-1-yloxy)-4,5-dihydro-1,3-dimethyl- 1 H-Imidazolium

10  BOP =2-(1H-Benzotriazol-1-yl)tris(dimethylamino)phosphonium
hexafluorophosphate

CBMIT = 1,1’-Carbonylbis(3-methylimidazolium) triflate

CDI = 1,1’-Carbonyldiimidazole

CMBI = 2-chloro-1,3-dimethyl-1H-benzimidazolium hexafluorophosphate
15 DCC = 1,3-Dicyclohexylcarbodiimide

DCM = dichloromethane

DEAD = Diethyl azodicarboxylate

DIAD = Diisopropyl azodicarboxylate

DIC = 1,3-Diisopropylcarbodiimide
20  DIEA = N,N-diisopropylethylamine

DMA = N,N-dimethylacetylamide

DMAP = 4-(Dimethylamino)pyridine

DMPU = N,N’-Dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone

DMF = N,N-dimethylformamide
25  DMSO = dimethylsulfoxide

EtOAc = ethyl acetate

EDC/ EDCI/ EDAC = 3-ethyl-3’-(dimethylamino)propyl-carbodiimide hydrochloride

(or 1-[(3-(dimethyl)amino)propyl])-3-ethylcarbodiimide hydrochloride)

HBTU = 1-[Bis(dimethylamino)methylene]-1H-benzotriazoliumhexa-
30 fluorophosphate(1-) 3-oxide

HOACc or AcOH = acetic acid

HOAT = 1-hydroxy-7-azabenzotriazole
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F F F 20 Conpound | A

5- (2- Adamant yl i dene) - 2, 2- di net hyl - 1, 3- di oxane- 4, 6-di on
W@2008/02489F 00118] This material is comrercial | yPCT/US2007/076593

avai l able fromthe Al drich Conpany. It can also be

synt hesi zed using the foll ow ng procedure: A solution

of 2-adamantanone (1.5 g, 10 mmol), Meldrunmis acid

(1.148B9 = LRy dnzoffAhid catalytic anmount of
pi peridine 25 (5 drops) in anhydrous pyridine (10 ni)

wasHBMST kigh pseferiongpgfe Apdcrm5 days. After this tine,

theLglqu}i Lol W Jdnto ice water (30 nl), and
t he resufttﬁgn a@nﬁl?%rg% 69 WD 2008/ 024892

PC‘I‘ILIQIS%ODWL@W@&@Bmpy\IamMstl rred at roomtenperature for

20 NS B RS R AR R phae heor od | the

resul t1ng preci ect ed byflltratlon and
vvasﬂn@EIBmﬁhChmkaj)emplmhzc(ﬂEcer) The resulting solid

oo 1 Rl B 0E comound 1A (253 5. o

2 2NPE RNehdTilorddt- (,gtalﬁggulfcfﬂyuor ophenyl )tricyclo[3.3.1.13,7
] dec- 2- ﬁl) 1, 3-di oxane-4, 6-dione +0 0 0 F [00119]

To NFEgepwadiser | dutaseyHeny! fluyrids oni de (1.14 g, 7. 947

l(jTTTDNMplanCMMhJFﬁleOﬁelO m) at -2 C under argon was
added 4-fl uorophenyl magnesi um bromde (7.9 nL, 15.9

mTDNBst.}Bmm%uCﬂHFDUiQ?r opwi se. Upon conpl etion of
addﬁ%&ﬂ&n%ﬂ%llgﬁ?lw“ ng mxture was stirred at -2 C

for en a solution of conmpound 1A (0.732
g /6 4Pattmtyirh oh narhédE (10 nl) was added t hrough a
nlﬁbla he reaction mxture was then allowed to

£ o PRI™WASFECit was stirred under argon for about

1516 h®BOB= bér&otﬁazdlheylﬁ)qmﬁﬂylﬂ@hd)ﬂﬁo phosphdnsurp @xaflGoroptvephate
reaé(géons,@}l vvas guenched with NH4Cl (saturated
aqudtle “dﬁo m.) and then extracted wth

CH2(3 RF C3etb 1amaomun;rh§orgerrbn ned organic |ayers were
dried over Na2SO4 and filtered. The filtrate was

conERhEret-Batyldvaethylfibduced pressure to provide a crude
Pr ofipl = J @%nz%ma%&g{eegﬂ&ﬁyllsw@%mewtawfﬁgmubratec0' urm

chr omat ogr aph 10% Et GAc/ n- Hexane) to provide
20 Eﬁfﬁ‘ﬁnﬂmorm@hﬂ(r@w@nﬂ 76%vyield) as a \Nhl te solid.

1H :(tﬁ% 1CDClS) 6 ppm7.18 - 7.25 (m 2 H),
7. O@WFL %:@%ym, 2 H), 4.29 (s, 1 H), 2.97 (s, 2
H) , TRA 38riethylamine
TFA = trifluoroacetic acid
THF = tetrahydrofuran
25  TOSMIC = Tosylmethyl isocyanide
equiv = equivalent(s)
min = minute(s)
h or hr =hour(s)
L = liter
30  mL = milliliter
uL = microliter

g = gram(s)
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(d, J=14.06 Hz, 2 H), 2.04 (s, 1 H), 1.95 (d, J=13.18
Hz, 2 H, 1.61 - 1.78 (m 7 H, 1.55 (s, 1 H), 1.49
W@ 2008824892 0.77 (s, 3 H); 19F NWR (376 MHz, CDEIBYSB®07/076593
ppm - 115.28; 13C NWVR (101 MHz, CDC13) 6 ppm 164. 6,
129.1, 129.0, 115.5, 115.3, 105.2, 25 52.3, 51.3,
38.3, 33.5, 33.2, 31.8, 30.6, 27.0, 26.7, 26.4; HPLC
Rt &%/Qtnlﬁﬁ%ra?ﬂ's 7.38 mn. Exanples 1 and 2. -70 WO
20087 024892 /USZOO?/ 076593 [00120] A suspension of
conpelmecle) (54. 5 ny, 0.126 mml) in a DVF-H0
1) (1.3 nmL) was heated at 100 C
unég#l%grgl\c{}%}hlon%%n oil bath for 6 h. After this tine,
themsto*mlﬂlt:quméenevaporat ed under reduced pressure to
de a .residue. The residue was purified via Prep
P téo%ltelma)e%xarrpl es 1 (25.3 ng, 60%5 yield) and 2
(9. sat orpat’ 26%atyitaeddd) . Exanple 1: 1H NMR (400 MHz,
CDC13) 6ep8m 7.27 - 7.31 (m 2 H), 6.95 - 7.02 (m 2
H) ,2*® 88"C"2. 73 (m 2 H), 2.54 - 2.61 (m 2 H, 2.20
(d, mv—lmﬁlayércﬁl%rﬁdt@éﬁph% 78-1.87 (m 4 H), 1.68 - 1.76
(m H) , 2 19F NWR (376 Mz, CDC13) 6
pp nlfIP11<i7= hi%l peﬁpﬁ@np& li fhﬁalaatﬂgrapfw 02 nin; LC/ M
1d. M ﬁﬂ’LCRggﬁPﬁdr%montm@(anpl e 2. 1H NWR (400 MHz,
6 ppm 7 07.25(m 2 H, 6.96 - 7.04 (m 2
L Mﬁ— high P%OI(IWPCFI-I)Q,UQ @yenpat3¢y 2 sbedtiqrestry 2 H) |

2 1.81 (d, 2 H, 1.69 -

%IS%?M% ﬁgecjlm%%sﬂegr{ %g (m 2 H), 1.59 (none, 1

H) ; NIWGRE= NidReaf Bid@nelibireso@DG13) 6 ppm - 115. 14; HPLC R
(I\/Iethod A: 6.18 min; LM (mz) = 331.3 (MH)
[00121] In an alternate experinment, a suspension of
1xonmpound 1B in a DVF- HEXAMPLESAt AND 20vas heated at 110
Cin an oil bath under argon for 12 h. After this ,
tinme, Statposonhegyl- t'f‘%i“g% &Lilp, HdrsansatiAestic g andga(4 -
above Figyr i&kieycl YHBE7 | Bec-2-yl-propanedioic acid, respectivel
2-(4-F uorglgo)lg%r)ly gl"’jZ(ﬁz'l(gl'\arrlalnt]ane }éal; ngyl ic acid pO HOy

20 F Conpound 3A. 0122] A $Biuoian of
2- admant anone (5. ) was
stirred 25 at OC and A- enizlyi mag 4#r oni de (132

m., 33 mol) was ad sl owy.

F

20  Compound 1A. 5-(2-Adamantylidene)-2,2-dimethyl-1,3-dioxane-4,6-dione

AL

[00118] This material is commercially available from the Aldrich Company. It can

also be synthesized using the following procedure: A solution of 2-adamantanone (1.5

g, 10 mmol), Meldrum’s acid (1.73 g, 12 mmol), and a catalytic amount of piperidine
25 (5 drops) in anhydrous pyridine (10 mL) was stirred under argon for 5 days. After

this time, the solution was poured into ice water (30 mL), and the resulting mixture
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Upon conpl etion of addition, the reaction m xture was

warnmed to roomtenperature -71 WO 2008/024892
wWOEQNBNSBOD7/ 076593 where it was stirred for 1BCTHUB2087/076593

At the conclusion of this period, the reaction

m xture was cooled at 0 C, quenched with saturated

NHACL solution (30 nmL), and extracted with Et20 (3 X

30 ms)smrw% rSQTRINREARE ERND Snih AXEMS cWRNRIGHOF Bk RYiBE, the
MySO4, filtered, and concentrated to provi de conmpound

3A e8lliingpreaimme was callgegd by filtraiogsnil washedmigs cplpvyfer£l5 mL).
26 ') 1ok
cuspencae PRIBRU TPyl byl dghei ER A Bt
amdavmﬁte(salid m.) at 40 C was added H202 (30% soI ution,
.6 mL). Upon conpletion of addition, the reaction was
eated at 40 Cin oil bath for about 16 hours. After

t hi SOmpbm 1B. e2-Déa ethiy BH-(2¥{43-tflwb Loph@sy 1 it ki pade d. 31101 30T @d c-2-y1)-

gT ce%?t .the prescribed tenperature, the
rea Py aps-Hotienas poured into ice, stirred for 10
and then extracted wijth Et20 (3 X 30 nlL). The

corrbl ned organic |ayers oyaghed with 15 sat.

NaHCCB3, dried over MySO4, offigentrated to yield a
residue. The residue was pw ia colum

chromat ography (Si @2, 0-15% n hexanes) to

provi de conpound 3B (1.15 g 4% as a light yellow
oil. LM (mz) = 259 (MH—Q:. 1H NWR (400 Mz,

CDC13) 6 ppm9.28 (s, 1 H), 7.32 (dd, J=8.79, 5.27 Hz,

2 HpP119] 05To 4 tuspelsdn DT cdpper (2) Bhmid2 (B84 £,57,.942 nimhol) th. PP THF
2.00 (m 12 g—(QS 20 Exanple 3. [00124] To a solution of

1GonfiBiHd 288 (Sendsiareon wavpdderhi- %u%ﬁahezwagwmnzbroweﬂeé% mL,
(2. t

ms%a%%i}engl "%a% Fl)r&)?H@B hr’d%xglsén ¥hai @onﬁn?en%n %dddﬁfoﬁ t%&éecsigr%ng

s odinixtnre kpstirted a( 12312 Brig mnﬂ. amﬁthmm B()lutld.ﬂplf nomﬁound 1A (0.732

. I 1 on., 1 he n m xt
st In%) Ize(%b nfalg-ﬁ:l @b K\fati 8?([6? rgu% ar%nn ’Elg c 181an1)1xture
\NaSw&dH@ﬁllltoﬁlem wenah tb ke Wl&aﬁ?é:it m@mstlr&ﬁdnmargroe St abburd 6 hours.
i Xt U . racted EtOAc X 5 nmL
I{n 0 n‘%ﬁ %&0“8 QR ° %:thllsd%‘r‘EP% F%CUGP FI%’& \Yié"ns q“%ﬁ%@twm’ NH,C1
filEauaetd agitdud HRRiIcRONCAN} dndttRentRtr¥dt@l WhitRCAIMIE X 30 mL).
product. The crude product was purified via Prep HPLC

to Mp@@eéﬁw daygrs(veere drigdpverau$Oq pyd fdterad. Tho filtrate was

concentrated under reduced pressure to provide a crude product. The crude product

was purified via column chromatography (SiO,, 10% EtOAc/n-Hexane) to provide
20  compound 1B (0.75 g, 76% yield) as a white solid. 'H NMR (400 MHz, CDCls) &
ppm 7.18 - 7.25 (m, 2 H), 7.04 (t, /=8.79 Hz, 2 H), 4.29 (s, 1 H), 2.97 (s, 2 H), 2.38
(d, /=14.06 Hz, 2 H), 2.04 (s, 1 H), 1.95 (d, /=13.18 Hz, 2 H), 1.61 - 1.78 (m, 7 H),
1.55 (s, 1 H), 1.49 (s, 3 H), 0.77 (s, 3 H); F NMR (376 MHz, CDCl5) & ppm -
115.28; *C NMR (101 MHz, CDCLs) 8 ppm 164.6, 129.1, 129.0, 115.5, 115.3, 105.2,
25  52.3,51.3,38.3,33.5,33.2, 31.8, 30.6, 27.0, 26.7, 26.4; HPLC Rt (Method A): 7.38

min.

Examples 1 and 2.
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WD 2008/ 024892 PCT/ US2007/ 076593 (Method A): 6. 686
m n; HRVS (high resolution nmass spectrun): Cal cul at ed
WO 2008/02BFH1802F: 273. 1291, found: 273.1298. i HPCIVBSI040076593
MHz, CDCl1l3) 6 ppm 7.42 - 7.49 (m 2 H), 6.98 - 7.07
(m 2 H, 2.91 (br. s., 2 H, 2.03 (d, J=12.3 Hz, 2
1.82 - 1.94 (m 3 H, 1.65- 1.79 (m 6 H, 1.59

H) ,
d, . o H,
g 5 [.oﬁgyaw%%{f%w% (&Z@m%}%ad éoﬁfé%ogﬁn 0. 52639&1@0 61%5 DAMF-H,0
[ OS] (v 80 SULamS ores bfatekt 10BEC n@der Qrg%mmmﬂil)bathrfor 6h.

THE §& R, 2008 CS I WRIPRANONFREEHEL S (18T,

t heremlu@t Ulthe ravilic stak purgftbdavia IREp HBLCItdnylahldE)dahﬁms & (25. 3 mg, 60%

SRS (77 PHEE (o T aNa PR IZe COHIg & pom

reaghy ons rfftzl{'i)%%s 790 il 2, ateoRD. 7‘3%1 @lpguz 546> BOUES H),
and then the solvent was evapor ated yness to

yi e}-30 @l 2 83 lftle-. 1. Sh@n. 1 d¥) Hi- \'?\é%(rpmH} |1é§ \lﬂé (P blpm!.58 (d,
h t1 j 9

o ool TSR M, M CoBT S i £051, B LR IE RNt B): 7.2 min:
LC/ strqnz/)ﬁ) =2 @2D(M-MyH)ExampRQ: CHnwmrq@bomHz JBCMD ppm 7.18 -

(€0 G B 0P EhpSTRUmAN 90 I SGmTh i 51 1 fbarlD. 241 .

(2 DHIL)04 (WasHpdded), Bdi)Ci gatab ¥l 1.6421. mem, 2099, 1.590087 (m, 2
gﬁl etion of a;j_gggtl on, the reaction m xture was
yeédownank, BH PH&MM&%W aB6x o ppmhbidrl¢; HREE &t (Method

thlg} %'l%mtﬂg/l\fs%a Z)i -was filtered off, and

['ter S ri nse W h MeOH. The sol vent was
evajpor2q edintan aperome depeciorpo bl MpdiBion®d ngnpclod W ias DAF-H,O
ISC ol nq{xltuerg ?)vasp }Ileated IE‘[C{ ll\égc(ima% )oil'bath under argon for 12 h. After this time,

Example 1 was isolate in the manner described above in 80% yield.

EXAMPLE 3

2-(4-Fluorophenyl)-2-adamantane carboxylic acid

o
HO

20 F

Compound 3A.

HO
E

[00122] A solution of 2-admantanone (5.0g, 33 mmol) in THF (25 mL) was stirred
25  at 0°C and 4-F-benzylmagnesium bromide (132 mL, 33 mmol) was added slowly.

Upon completion of addition, the reaction mixture was warmed to room temperature
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331 (M+H) +. Exanple 4. 10 [00127] To a sol ution of

conpound 4B (60 ng, 0.18 nmmmol) in THE (1.0 nlL) was
W@owem249t urated Li OH (1.0 nL, aqueous). Upon PCT/US2007/076593

conpl etion of addition, the reaction mxture was

stirred at roomtenperature for three days during

which tinme a few drops of MeOH were added. At the

conGhdis it Vs Hrrddlis: tdHRR. dsm&%mm@n étﬂﬁis b@l@dﬂt {h‘é Reaction

mxture was acidified with pH . Once at

t hemptuse wes ¢eotbdpH) °¢) h@len@sdjmth ﬁfgumt@d ﬁi&ﬂb@f@utwaéw mL), and

ethx"flr%tg(gw% EED O%% élg) hé d(mﬂ;lned an?colgypeirg]wgre %19(%]%?

évaporated to a residue.
Th eMgS@A, Cﬂlewdla:mdpcunoeﬁtrﬁdd W0 IﬁOVFPdleam)niﬂBhlﬁ 30(8.pg. 3Pl @s a yellow

ﬁi Lééﬂ\%g ‘MZE%}M%YEWLR?) ( Vot ﬁ‘Sht eA) SOI7I gz anC/nlvslH

NVR (400 MHz, CDC13) 6 ppm 7.15 (dd, J=8.35, 5.71 Hz,

2 , 6.93 (t, J=8.35 Hz, 2 H), 2.23 (s, 2 H, 2. .14
(d,Compoumi®By, 2 20 H), 1.89 - 1.97 (m 2 H), 1.79 -
1.89 (m 3 H, 1.58 - 1.77 (@ , 1.49 (d, J=12.74
Hz, 2 H. EXAMPLE 5 2-Ben - amant ane car boxylic
acid OHO 25 -74 WD 2008/ 02 PCT/ US2007/ 076593
[00128] To a stirred sol uti of 2-adamant ane
carboxylic acid (114.5 ny, 35 mol) in dry THE (6

nm.) at -40 C under argon was slowy added LDA (0.79

DI\/P L .68 [).. .
Up OB Tl BT S gt § SR EHA 14 G B0l i ok acid
10" ado i)t ypraRek atdﬁedzﬁzoz\m% SollitionS § l6mid Upeh cdmpettn of
After 5this tinme, the reaction m xture was cooled to

0 Gddgied, tbemgﬁlonb’ra@ meated 4688 °C in ol ol forrarh@lt)l6 news.adf erghis
The I tur

vert %%%1% %}ctlgn PPP%%U% Was ‘r{.{@@xéérﬁﬁg @gpq 1§ RT RBn? heaprgsa}gge‘d
HClteibperhture] thieastsn md:ml&el whmpcqmmlnio icd, btﬁrerdefmcl(] oim, anflitken

i a e D PR M ah] Gk Gapted et uh e ula win

1andsat. R CERNGRAKatMesd Qaif Joasdhtrated fcu}dad 1 Qespfu@dUES residue
The crude groduct was purified via col

chr BHerUGEF blﬁyolc@mhm@%grwl% Odﬁ%d@f*wﬁlﬁxaeesm prowde
HOAGpofn P gurt%nh%%s £ 3 SRR Al MBS, 18559 (fryde !

product was purified via Prep HPLC to provi dé
Ex aNMIRe(460 M2, GGCl:1 39pmioeisdy. | His 732 Wi, ve8. &b 5i2d HA-PHGE 7.05

RU G MBRROGA ) 2308 ) shHo gn( £99) Mz, CDCL3) 6

20
Example 3.
[00124] To a solution of compound 3B (50 mg, 0.194 mmol) and 2-methyl-2-
butene (2.0 mL) in a ~-BuOH-H,0 mixture (2.3 mL, v/v 3 : 1) was added NaH,PO,
(267.7 mg, 1.94 mmol), followed by sodium chlorite (131.6 mg, 1.16 mmol). Upon

25  completion of addition, the reaction mixture was stirred at RT for 3 h. After this time,
NaySOs (aq.) was added to quench the reaction, and the resulting mixture was
extracted with EtOAc (3 X 5§ mL). The combined organic layers were dried over
MgSQ,, filtered, and then concentrate to yield a crude product. The crude product
was purified via Prep HPLC to provide Example 3 (21.2 mg, 40%). HPLC Rt
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ppnv.17-7.26(m 3H), 7. 09-7.15(m 2H), 3. 08(s, 2H), 2. 27(d, J
=11.9Hz,2 15 H), 2.14 (s, 2 H, 1.83 - 1.98 (m 4 H),

wWa2©8/024822 79 (m 6 H). EXAMPLE 6 PCT/US2007/076593

2- (4- Fl uorophenyl )-tricycl o[ 3. 3. 1. 13, 7] decane- 2- hydr ox
ymet hyl - 2-acetic acid HO HO O F 20 Conpound 6A.

2- (4-Fl uorophenyl)-tricyclo[3.3.1.13, 7] decane- 2- benzyl
o?y 1h&¥ﬁ¥6%8@&MQH@N%S#éﬂ&%ﬂﬁmm&&géﬁ%hnh -@a&@k%&ﬁﬁn
0 anpl e ny, ry T

- 40C121518©2Eu2&ér12%ir @nlnd WS- 1%983\MHy1\TMBc{é@D Mplx, ¢OCH:30 ppm 7.42 -

pcr 60 05 e8o3 M Tl 1 2T gbn 52 i FHECEIEAH 2 2 0, 182

conpdetn,GrHpT.caddi7y (@ Hy, Hesor e act ). drF NiViR @neM/Lazs CDCl) &
5graduallg warmed to RT, where it stirred for 1 hour.
At R 14364 Usi on of this period, the reaction

m xture was cooled to O C and benzyl chl or onet hyl
ether (17.2 nmL, 0.124 ) was added. The resulting
mxture was warned to RT i &% and 5 then aqueous
HC1(1 nmL, 1 N) was added topquench the reaction. The
resulting mxture was extrjacted h EtOAc (3 X 5
nm.). The conbi ned organioT a e washed with 1 N
HC1, brine, dried over Na2SOX4 a ncentrated to
yield a crude product. The e product was purified
via Prep HPLC to afford conp d 6A (15 ny, 32%
yield) as a white solid. HRWS (high resol ution mass
spectrum: Calculated 10 for C26H3003F. 409. 2179,
found: 409.2176. 1H NVR (400 MHz, CDCl13) 6 ppm 7.22

10 7. @opyBid)4AL. 02- 7. 17(m 2H), 6. 80-7. 01(m 2H), 4. 33-4. 50(
m2H),3.73 (dd, J=10.1, 3.5,Hz, 1 H), 3.67 (dd,
J=9.0, 3.7 Hz, 1 H, 3.18 - .l H), 2.42 - 2.66
(m 3 H), 2.19 (d, J=1273 ez L .98 (br. s., 1
H, 1.63 - 1.88 (m 7 H), 1.45 - A= (m 2 H. 15

[00125] To a suspension of NaH (86 mg, 2.15 mmol) in THF (2 mL) was added
triethyl phosphonoacetate (481 mg, 2.15mmol) dropwise. Upon completion of
addition, the mixture was stirred at RT for 1h and then a solution of compound 3B
15 (170 mg, 0.65 mmol, see Example 3) in THF (1.5 mL) was added dropwise. The
reaction mixture was stirred at RT for about 16 hours and then the solvent was
evaporated to dryness to yield a residue. The residue was purified via column
chromatography (SiO,, 0-10% EtOAc in hexanes) to provide compound 4A (100 mg,
46%) as a colorless oil. LC/MS (m/z) = 329 (M+H)".
20
Compound 4B.
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Exanpl e 6. [00130] Under argon, to a solution of

conpound 6A (12 ng, 0.029 mmol) in EEOH (0.5 nL) was
W@owem248020 Pd/ C catal yst (5 ng). Upon conpl et i BET/082007/076593

addition, the reaction mxture was charged with H2

bal l oon for 2 h. After this tinme, the Pd/C 20 catal yst

was filtered off, and the filter cake was rinsed wth

Et OH. The filtrate was concentrated under reduced

pressure to afford a crude pgoduct he crude product

was purified via Prep HPLCPt o

nyg, 34%yield) as white solid.

5.935 min; LM (mMz) = 319 ¢ . 1H NMR (400 MHz,

CDC13) 6 ppm 7.07 - 7.17 (m 6.99 - 7.07 (m 1

H, 6.81 - 6.95 (m 2 H), 3.52 25 3.70 (m 4 H, 3.48

E dd[1001]2'61-0 "ﬁcla_sl gblﬁ?’tl cc:]mlwu'nd %A?(é() r'{1§30 ?E?m(n'@l) 11¥M&)H (% (ﬁﬂL)
w@ a]_igle MC c@alystj(li&-gng, 2_()%)1 Qplgn corgpletlo_‘p qﬂpddlgorgz]he.reacnon

L e AL B e B R SELTRIEER . o

PPhSitalNCwes filterdd ¢f)@ABME filtor @ks whuutinsod with MBOHrpTle? sblvent was

(100 35 I o : B
(BT SR ROr ARy P P mee L ooy il OIS /) =
mo33),(veur) . DMAP (55 ng, 0.45 nmmol) in CH2A 2 (4.0 ni)
was added EDC (86 ng, 0.45 mmol). Upon conpletion of
addition, the reaction mxture was stirred at RT for
abogfandfle Bours. 10 After this time, the solvent was
renove under reduced pressure to yield a residue.

10rhel 0PIl duko m@utmrqf ﬁ@rénptw éBééﬂ mﬁ;n() thneehtbo§rEHh(Q mL) was
(Si
(2d%ﬁﬁﬁgm§ as]gjgglo ess J?ﬁ%o Nggﬁﬁﬁgygﬁqﬂg$%ékm

( Muhiixture &8s Corep etmedm i@npedrture for three days during which time a few drops

of MeOH were added. At the conclusion of the three day period, the reaction mixture

R (Method A):

was acidified with 1IN HCl to pH = 2. Once at the prescribed pH, the resulting

15  mixture was extracted with EtOAc (3 X 5 mL). The combined organic layers were
evaporated to dryness to yield a residue. The residue was purified via Prep HPLC to
provide Example 4 (5.8 mg, 10% yield) as white solid. LC/MS (m/z) =301 (M-H)".
HPLC Rt (Method A): 7.62 min; "H NMR (400 MHz, CDCLs) & ppm 7.15 (dd,
J=8.35,5.71 Hz, 2 H), 6.93 (t, /=8.35 Hz, 2 H), 2.23 (s, 2 H), 2.14 (d, /=12.30 Hz, 2

20 H), 1.89-1.97 (m, 2 H), 1.79 - 1.89 (m, 3 H), 1.58 - 1.77 (m, 7 H), 1.49 (d, J=12.74
Hz, 2 H).

EXAMPLE 5
2-Benzyl-2-adamantane carboxylic acid

0
HO

25
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"INOO F [00132] To a solution of Conpound 7A (200

mg, 0.35 mmol) in a CHRA z/MeOH (3.5 nL/1.5 nl)
WOroos12489mt - 78C was bubbl ed 03 gas until a | iB¢it/UR00E076593

col or appeared (about 10 mn). Once at the prescribed

color, the reaction m xture was 20 aspirated with

argon gas for about 10 mn to renove any excess 03 and

t he[f()oiizs? ewro 5ARY sOlutidR S -NRhAn@dathox AROR i%@k &ld 01835
of addifion, the reaction m xture was " -77

2008MoL 4892 TRETOWE200 T TEBYE arguaryasdlondy Rired CRAe(0FH mL,

the gscr | b r oIv t..was evapor at ed
LFEREO el SR DR Gral et ST P gREh 8
c oI wi[ﬂloﬁhh@ﬂ‘iﬂ;ttﬂ@ P Bdad(aBiy OrmEd (hFD, whtkACstirtad Ift&)qafa)aﬁ)After
OVIde co bound 7B (90 Q% 77% as a white

tinepfhg yeag chip etttv(rwrla qooleg tgQ aﬁmné bynzyf br@ms(%raw 699
S 0') 1’1‘11;11'09 Qva@ fcldcﬁ:g Wﬁéjfégul&% &gcgurggfas @aﬂ%d RORY )OVéInl 2Tﬁ'él§r bridd.

a saturated LiOH solution (1
aq u@mw) the u;r:ﬁscrrlt@é tashnstatup agfcoas HiCH {lonl, | Nheay @é@d fogpench

S (0) t
ol 1B LGEER Bl O SHIRET BHEERACK ERRD, 4l e
I e asnibdred wirgehicrigyewaseradiidi (N aﬂD@mﬁdhhén dklnbd(ﬁltratted) teaffoirl @frude
ess t. the e a
St R Rt i RS 45 Bhkori g p RS Do
conble0Bdn OHGER) Wit @YBIEEOAOE afliér @deso ¥ide MIHY. ANd less crude
concentrate h 6dd .a_crude oduc The crude .
pr o odiet Wasiupg ?r.prlrlﬁ ip Breprf% PEOVE Fﬁsaslvledﬁe@%%ewbt ‘ayield)

7 (ailsﬂa \Ahl{zgohc’ﬁqfﬁny@ Rt ctB& &)h%bl i Ol MR [ SHMBHEE B 1, 75
315 (Method A): '6.85 nmin; 1H NWR

(40[@%/7—127 C@@QIB)3 16) Bidfh-7.123m( A8). 3.0, 28), 2872, JriE 1.9 Biz, 2

19, tslf"’?%%tze@ TRy 2ok €ulhgodas® hoans Wy 557 (5,

- 1.92 (m 4 H, 1.71 (s, 3 H), 158(m2H) EXAVPLE
8 OHOfl'~020 F Conpo
2- (4- Fl uor ophenyl ) - 2- adanM@F‘Eﬁﬂo F

2-(4-Fluorophenyl)-tricyclo[3.3.1.13,7]decane-2-hydroxymethyl-2-acetic acid

HO.
HO

o

20
Compound 6A. 2-(4-Fluorophenyl)-tricyclo[3.3.1.13,7]decane-2-benzyloxy-2-

acetic acid

BnO
HO

F
[00129] To a solution of Example 2 (33 mg, 0.114 mmol) in dry THF (1 mL) at -40
25 °C under argon was slowly added LDA (0.13 mL, 0.267 mmol), followed by DMPU
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[00134] To a solution of 2-adamantanone (1.214 g,

8.081 mmmol) in THE (10 nL) 25 at RT was slowy added
wa2dosooe8ephenyl nmagnesi um broni de (4.45 ni, 8.BOI/LHRWNT/076593

-78 WD 2008/ 024892 PCT/ US2007/ 076593 2.0 Min Et20).

The reaction m xture was heated to 65 C, where it

stirred for 1 h. After this tinme, the reaction

Ens X¢1 9B ‘?LLWQSI 24 R%led Up%n BJmplgﬁkﬁﬂ?ffA&@hM tt}n: r%&]— mixture was

urat ed aqueous sol uti on, m),
ext gradnalalﬂ wwmdql tERZ Owtl@e X smecth) 1 htrllrre At ﬁ@rﬁonﬁe@ormfglaﬁ period,

B TR P e B G AR bl or a2t

g 8 gl@ [24rrﬁﬂhu1iq &ds @dcea S Elllielerehﬂtn)g @igj;dlreczgamuﬁgd goéRT (irilz b&irgand
as a | ow S | un . .

P @F@Wﬁ@ﬂsiﬁ‘?il fnlumﬁﬁéﬁ efl 1q wee?}}@tﬂqsfegctm Therepyltiag a

ne m&turg wl@e;{tl(a@tl@@]th BCASPELS |n§L') Qfle Nﬂﬁ’blﬁéﬁdorgﬁiuc 1ycfere

mol , 95% and mpound 8A (306 1.244 mol) 1n

THEW%SGGCHZ)th \WsHﬁb h’t”éfd drigl BT WasSeh a@d)cqutramﬁttwekdm cgude

ol [GpalsPoTn ERE ph ARl iRl B PRI LA coifimg 6a (15
conpg, e3t2[%o:1mielej]}c asgdidliiteisohd. HTR®ISy(bgh Ir¢solugomingssispectinag: Calculated
1§ ertog Pkt 18 fodosdte A e AP NREN GRS sy i 722

whi chae e \sad), Vbatﬂlh@anGHS;%lSOn 7\&HE(mQQBID|4EX3€~4 ﬂ”m(en 2 H), 3.73
reaction m xture was enched w

i e e b HES ek Teubeat Fe i SHSCRget: {042 -
10 g (m 3Tpe2 QQ(@IJﬁﬁm A glaitl} G.oRaYeL S H@H%NQSEJ%Q% WH)h1 45 -

H20 and brine and then dried over . The sol vent
wasl-e@ariik ed to afford a crude product The crude
roduct was purified via colum chromat ography (Si Q2
5% Et OAc in Hexanes) to afford 20 conpound 8B (0. 217
g, Bidapie 6l d) . 1H NVR (400 MHz, CDCl13) 6 ppm7 39 -

stlﬁ%%oj] gﬁr}%)r %{)n %6'3_05 Olgt ;08 f%g&-[poujllabgAﬁz ElgSO 929 mElo 1n EtOH

2. 60. S(IﬁL) @asl‘d)idele(I’W P{/@,catdisA05 iz Upan mpldtioBSf éu$d,1t10n the
J=2.

M_lzreac@%fgyjtu@ Vﬁﬁﬁﬁarg%@‘;’ﬁi 8@%1(0@6 ¥ El?q a&%:?:ﬁlis’\‘!yge &% Pd/C
2R 00@4HRARELAIRGA #5200 thk GiTtebRRe w% Hi&QU whth FEOQ1364 fikdaRneas

(ca. 5% in 02) was bubbled into a well-stirred
sol spnratsd under reduced pressure to afford a crude product. The crude product

was purified via Prep HPLC to afford Example 6 (3.2 mg, 34% yield) as white solid.
HPLC Rt (Method A): 5.935 min; LC/MS (m/z) =319 (M+H)". 'H NMR (400 MHz,
CDCl) d ppm 7.07 - 7.17 (m, 1 H), 6.99 - 7.07 (m, 1 H), 6.81 - 6.95 (m, 2 H), 3.52 -

25  3.70 (m,4 H), 3.48 (dd, /=10.8, 3.3 Hz, 1 H), 3.24 - 3.39 (m, 2 H), 2.64 (br. s., 1 H),
2.50 (br. s., 1 H), 2.38 (br. s., 1 H), 2.11 (br. s., 1 H), 1.91 (br. s., 1 H), 1.54 - 1.80 (m,
5H), 1.46 (d, 2 H).
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conpound 8B (0.217 g, 0.757 mmol) in CH2C12 (7.5 nl)
at -78 C. After a pale blue color appeared, the gas

WO b@8/02u832 st opped and Me2S (6 drops) was addedeCThg2087/076593
reaction mxture was allowed to warmto RT, where it
stirred for 3 h. After this time, the solvent was
renmoved under reduced vacuumto yield a residue. The
residue was purified viapodMppgrehr omat ography (Si 02,
5 % EtQAc in n-hexane) to prOV|de conmpound 8C (46 ny,
21% yield). 1H NMVR (400 MHz{ CDC13). 6 ppm 9.42 (s, 1
H, 7.37 - 7.57 (m 2 S 14 (m 2 H), 3.53
(d, J=1.0 Hz, 2 H), 2.61 (s . .33 10 (d, J=11.9
Hz, 2 H), 1.91 (d, J=2.5 Hz,©° : 1.57 - 1.82 (m 9
H); 19F NWR (376 M1z, CDC13 ppm -114. 84. Exanpl e
8. [00137] Exanple 8 was prepared in a simlar manner
as described in Exanple 4, 15 utilizing conpound 8C
and the other appropriate reagents. 1H NVR (400 MHz,
CDQ% 7.38 - 7.49 (m 2 H), 6.97 - 7.16 (m 2

@‘B‘g“"?'pm 2.63 (s, 2 H, 2.23 (s, 2 H, 1.94

(s 1 H, 1.56 - 1.84 (m 1FPhk) ; HRMVS (ESI):
Cal cul ated for C18H200BF; A B
20 EXAMPLE 9 NC
2- (3" -Cyanophenyl )-tricycl o[ @
acid HO O CN Compound 9A
2- (3" - Hydr oxyphenyl ) - trlcycu 3.3.1.13, 7] decane- 2- acet
Yc acid -80 WO 2008/ 024892 "PCT/ US2007/ 076593 HO O OH
[ OO[DBle] ToT@a salitivini of [Exﬂﬁple 1 (100 mg, 0.35 mmol),

hen . 1. 13, 7] decane- 2-
o iy PRy e aai e R Gy i P R GAEAG 55 me
t hep.p5 @ERYUR eH@@l%@ar 0 bed wa@acﬁéambe(% i), 0.85 GHRGL Upoh
m.) at -78 C under argon was added BBr3 (1.33 ni, 1.33
rmofompletion gf addition; A reati DIy WasTyigredpbdt i fas abig 16 hours.
1¢ar gfdtlchiy iwRr MRt Fs refdfed RAE Sidckd fdssdte to F1d Plesidue.
h. Upon conpletion of this period, the reaction

m xtherresidygsvag penteteda wlurnn clyfamemoaltaeléy NePCOB OYelef OAE 11r)

an I _
or AR, b pRo R B ER HFRA! B ok MRS DR LEnS (mio) -
HPLO2t(d+phovi de conpound 9A (152 7 nmg, 80%yield) as

a white solid. HPLC Rt (Method A): 5.480 mn; 1H NWR

3, 7] decane- 2- aceti c

15 Compound 7B.

F
[00132] To a solution of Compound 7A (200 mg, 0.35 mmol) in a CH,Cl,/MeOH
(3.5 mL/1.5 mL) mixture at -78°C was bubbled Os gas until a light blue color
appeared (about 10 min). Once at the prescribed color, the reaction mixture was

20  aspirated with argon gas for about 10 min to remove any excess O3 and then a few

drops of Me,S were added. Upon completion of addition, the reaction mixture was
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10 (400 MHz, CDC13) 6 ppm 7.11 (t, J=7.9
6.84 (d, J=8.8 Hz, 1 H), 6.74 - 6.80 (m H), 6.60

W@ dabp/oM8929, 1.8 Hz, 1 H), 3.04 (br. 1 H), 3FCF/UR065076593
(m J=31.2 Hz, 3 H), 2.14 (s, 2 H, 1.83 - 1.96 (m 3
H, 1.77 (d, J=13.6 Hz, 3 H), 1.62 - 1.72 (m 4 H),
1.53 (d, J=12.3 Hz, 2 H). 15 Conpound 9B. HO O ONE
[ O%Med T@R@ @ﬁéetat &&rbrégﬁrlséar{a%mm%ﬁhé %émwagev%{;éated to

nmol ) m) 0 C was added Et 3N

0. %@dwquef h¢ tswéue W FNt“led yagolumnEhmngtogsrphY SIOz 0 15%
Up Ghé

wor A B QPRI IS FE AR My RunREvs
ti ney2rhdBlgdIWBnt was evaporated to provide a residue.
5The residue was purified via Prep HPLC to afford
conpound 9B (51 ng, 86%yield) as a white solid.

LC Mangpt2z) = 567.0 (M H)-. Exanple 9. 81V\D

200 /024892 P / USZ 07/ 076 0014 lytion
bPAIE%R, DO ESRI0TIOTET9R af S9N vty BERALDSI s
I
Vn\gsadgg%é%uggﬁ(@% )IslhO?’I;F Z@%k%(tg@% Q&feoﬁ% Wpbn Ué}ﬁ‘lﬁétlcﬁi dFafidition,

contpf ERFlE BIRtUERTNFL TR atrRem ferperdtyR f%akw e hwag At the
il croﬁlglqmblpoiatﬁls?@rloacth%'réacgéﬁ Rido@e W%S Reiqifibd $R€1 N HCI 0 2 pH of

conclusion of this period, the solvent was renoved
undiess thanr’e dse dt tyhp presdribed pd, the pradtohe mixueswebstracTeiewith

r es(‘_}lqgﬁ?ge}? 3%) ? g%n\/ﬂé%da rr%ﬁuc HE l??s 1%&8 dg%%ég%ﬁ%ngﬁf

( MetonoghtrAed tcﬁylaﬁfﬂ crutfie prodiiéd. NMRCI(udé)ﬁrOMﬂZ waCREIR)! v6: rpmHPLC

(7'mGt% i)g'%lde]k‘fc%le& (E? § jfug ;8 {_o@lle?c? aﬁf w]hg_%dohd( gé&s ! 2)5% 3 IS%M
1S, H?- H))Lc&t gN{et@le Ad: %1@ rﬁmHZH Nl\/_ﬁ{ {ilbo NﬂHzﬁ]@d@g) a}ophl) 7 23 (dd,

Hz, 1 H),
1
2.

1.85 ( itﬁt?
1. 617=9(2nﬁ 5. 27 Hz i) 6. 9%@557 I]I@ E o385 (% 28). S[ 2)51421%1 «

?2? pt %?{Zoﬁ %%m%g’qm@)7?2ah §I(I9 R ggg;'c et at e%?gon)

L, O. 168 mml) in THE (1 nl) vvas refl uxed under
EXAMPLE 8

0
Ho/[k,o

20 F

Compound 8A. 2-(4-Fluorophenyl)-2-adamantaneol

HO

F
[00134] To a solution of 2-adamantanone (1.214 g, 8.081 mmol) in THF (10 mL)
25  at RT was slowly added 4-fluorophenyl magnesium bromide (4.45 mL, 8.89 mmol,

-78 -



argon for 3 h. At the conclusion of this period, the

reaction mxture was cooled to RT, neutralized with 1
woRMeUE4meR ) to a pH = 3, and then extracted w PCI/ESI0D076593

(3 X5 nL). The conbined organic |ayers were

evaporated to dryness and then THE (1 nL) and

saturated LiOH (aqg., 0.5 nL) were added. The resulting

M X3 G'Memvﬁﬁ))h qal réa@ﬂo%%&%r&wasm@{e@ td &5 /¢ WhbRG: fided for 1 h.

about 16 h. 'After this tine, the mxturé was

neudfterlthiz doheythe tradtionhikGy wigr. cpoled taR pHuenched withl NHagh

ext C th Q

ay SRR 05 SHE D). b oG f MR RS2 2CHERE) e
Th ecdmb&;ned lxb@amslayemuveré Wes:hed! wah H—’fzéptnél-l@hﬁé tioepsver NaSO, and

£t e e PRoplemiakiof st efoceg st Bad Cofmbound 8

3431 554580% paindichds yams: sbﬁé.O, 1H NVR (400 MHz, CD3CD)
6 ppm7.22 (t, J=8.1 Hz, 1 H), 7.00 (d, J=7.8 Hz, 1
H, 6.96 (s, 1 H, 6.74 (dd, J=8.2, 1.9 Hz, 1 H), 4.61

, un 20 0xXy22- 0 nylfFtrivyclof3.3.L.1: cdilf: 2
ot 5 o R

2 H, 1.69 (s, 1 H, 1.6 d,J 4Hz 2H). -82V\D
2008/ 024892 PCT/ US2007/ 0765930 LES 11 TO 16 OH

HO HO HO 17- "/OHOOOF F _F anpl e 11 Exanple 12
Exanmple 13 OH O HO HO HO HOO"/O—I FFF

Exanpl e 14 Exanple 15 Exanple—~“16 [00142] To a

sol ution of potassium hydro%i de (106.6 ng, 1.618 mmol)
10 N (08135  A3uspeidion ovamrRdd e, KMnQﬁm(olZ%%wnd cbmpBund 8A (306
nmol ). The resultln&fgolutlon was warnmed in an oil

bat RE(ladfdurmolim G F gl ‘ﬁ@l’heéﬁ@\ﬁ%ﬁ% Crfoy A mingftey gy gme, the
mmﬂe%ctf@ﬁﬁnxtﬁx%d@aq 096‘15& fo%f”aﬁ@alg/l\&v{aogﬂldé ('69 5§qﬁ, § .'79 rﬂnﬂ@)swas

conpl ete e reaction m’xtur
added. Upon completion of addition, the resulting mixture was heated at reflux for 2

h. At the conclusion of this period, the reaction mixture was analyzed by HPLC,

15  which showed that the reaction was complete. The reaction mixture was cooled to
RT, quenched with dilute HCI (aq.), and then extracted with CH,Cl, (3 X 10 mL).
The combined organic layers were washed with H,O and brine and then dried over
Na,SO,4. The solvent was evaporated to afford a crude product. The crude product
was purified via column chromatography (SiO,, 5% EtOAc in Hexanes) to afford

20  compound 8B (0.217 g, 61% yield). 'H NMR (400 MHz, CDCls) & ppm 7.39 - 7.50
(m, 2 H), 6.96 - 7.08 (m, 2 H), 5.61 - 5.79 (m, 1 H), 4.90 - 5.20 (m, 2 H), 3.40 (dd,
J=3.5,1.5Hz, 2 H), 2.60 (s, 2 H), 2.37 (d, J=10.9 Hz, 2 H), 1.88 (s, /2.8 Hz, 1 H),
1.59 - 1.80 (m, 9 H); "’F NMR (376 MHz, CDCls) & ppm -116.01.

25  Compound 8C.

-79 -



allonwed to warmto a gentle reflux, where it stirred
until all of the KMnO4 was consuned (about 1.5 h).
wW@ree/024882 KMnO4 was conpl etely consuned, the rReUS2907/076593
m xture was cooled to RT, and then acidified with 6 N
HCl(aq.). Sodium 10 netabisulfite was added to renove
WMh02 (until all the brown col or becane white). The
resulting solid was coll ecteed by filtration and then
subj ected to Prep HPLC tonQLrovi H8~Exanpl es 11 to 16.
Sonme Exanple 1 starting Mate vjé al so recovered
(260 ng, white solid). [00143 arfpl e 11 (45.6 ny,
white solid, 21.6%yield ba on the recovery of 15
starting material). HPLC Rt fMethod B): 5.933 nin;
HRVMS (ESI): Cal cul ated for FC18H2Q03F: 303. 1396,

f °Ulg6136¥03o%}197{ea Mﬁ Mk%bl&fk&? mt%&i@ktn@ed%f(ﬁhgn é8 -
2 H)omp@ulﬁt‘}}li €),.212 gH)) 75'2m@®1)-1n QHz@lz (‘h$ mLAatHyg °Q.. sﬂel(adpale blue

TorolgtabReansd. ik s nRnsfonby A i sb b Biastelledy 1

£X almdtien ixﬁxt(lr%szas altgwednb intaém SORT dyheBSit i fort 3dh ba&adh@ fime,

}3;1 eth% éoveﬁ%%remfﬁ al Eerl rg ter rﬁak é@ G’PLrgsmuesé'l}{é {r%%%e was

2008024 s(aggﬁ@}/cgmwg%ﬁ&@@z, B4PROL B o frovid
2" HompgughSC (46rme.21% yiclg) s | <4Q5}MH§ CISle}é ppp943 (<. 1 H),

2. 67331i :j; 5?@?‘%{%%9 g% I%’}l_%%%% 5'§‘Z(d 3,/21'(1)(]‘Hz %F% ép{ﬁzz H), 2.33

104) (dLBH NN, Q3161 M—IZJLJﬂ\zBH)z 1di6), 167ppm2<m1@H4 PIHRMR (376

ated fqr, G 8H2003F: 303.1396, found: 5
303?%%9@%%&%]“@&@ e 13 (10 ng, white solid, 4.7%
yi el d based on the recovery of starting material).
HPLC Rt (Method B): 6.63 8 mn; HRMS (ESI): Cal cul ated
f orExamme8O3F: 301. 1240, found: 301.1241; 1H NVR (500
NHZ[ Jgg?g%xa@lp@@gllv& ég%aréﬁg a sﬂm&r ilﬂam%fr %s ﬁ'&crlt?ed H) Exa§np9§4

15] 11311121ngz:0mm’§)m]1 8ﬂ) and Zheaj_!he.r a@rzzpya@emea@n}ﬂ) H2~I 1\53 ({Q@rMHz

> uePsenfiniys13%g 18, A e nidnd b .saRr pg A s p .

H) ,2.13 89 H), 1. 96s, (), 2.56 H) .84 Lm7 B) H); HROES (ERD): ICYulatdd &7

- 1,75 . [.0014 anple 14 (15 ng, white
soI?@HZO&%%%F%?%L%‘&&‘@%&%& he recovery of starting
material). HRVS (ESI): Calcul ated for Cl18H 803F:

301. 1240, found: 15 301.1231. [00147] Exanple 15 (15
2y, white solid, 7.1%yi eIWﬂ&b@%n the recovery of

ﬁt(:/alr\/tsl ?% t(ﬁ’r ggi oBh%_an &)rﬁ&cl()[ly%t L 1P671Becand-28RRdM

CN

Compound 9A. 2-(3’-Hydroxyphenyl)-tricyclo[3.3.1.13,7]decane-2-acetic acid
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HRVS (ESI): Cal cul ated for G sH2003F: 303. 1396, found:
303.1391; 1H NWR (500 MHz, CD30OD) 6 ppm 7.81 - 8.01

W@ pqos@24dy2 6.95 (t, J=9.1 Hz, 2 H), 3.25 (d, JRAQHUS2080076593
Hz, 1H),2.77(d,J=14.3 Hz, 2 H), 2.29 - 2.39 (m 2 H),
2.09 - 2220 (m 2 H, 1.91 - 1.98 (m 1 H, 1.63 -
1.74 (m 5 H, 1.61 (d, J=12.1 Hz, 1 H), 1.45 (dd,
J=12.9,2.5 Hz, 1 H). [00148] apl e 16 (3 ng, white
solid) LC/MB (mz) = 319.% 25 EXAMPLE 17 HO O
F [00149] To a suspension {21 ng, 0.831 mmol,
95% in anhydrous THE (2
(25.8 ng, 0.085 nmol). Upon pl eti on of addition,
-84 WD 2008/ 024892 PCT/ US2007/§¥6593 the reaction
m xture was heated to reflux under argon where it

st i lOPEW] f oF o & sHutighpf 2H nmethegpphetyharey w3 3 d ddeddecmes2-acetic
) acmHﬁ 5) m%o?:%?eﬁlhlgp a%rel?aqgi foll@xgmgftﬁé%r&%ﬁﬁije tdb&ﬂbed in Example

m xture was heat ed at ux for abou
thibin Cﬁfeclz {helsal-V&iE unes angempeeadldediBBar(1 Bédﬂcé& mmol, 1

d d
ProRREnGet o, T SRiF SeadP O RbERE iRT. IR le o
TheRrT &sQlH. I[ﬂlg)nffbmbléﬁ@l W¥abis peadde the tréacon ﬁxtﬂ&@%ﬁqﬂeﬁched with
stirrech t 16_h. (f‘ the onclu3|on of tg%y
per%aaﬁate Elr ]em%?a%“ Yeé‘t B eVARGTHRY [OY R 19
Bbrlbl@ae ] Resﬁhla _'T}i]e regm W %Ianﬁeﬁ "@p*ﬁﬁ APt B pRovide@fpound 9A

solution (8 : e conbi ne

or gdf?- amgawogle&@ pea ’w@vgﬁﬁudamct@ <a?evwés«~§ 3680 mis; ¢ MR

T P p
1 P af iz, GBI FB B TS ST e PR 6P (T ER L 634 6.50
sol (nd.1 FHPE.GD R, (kL thcHzB)l H) FOBR. Iy 2.3ARNBS (ESI331.2 Hz, 3

T ke S0 * B3 47 79 T b B35 A 3 i 4 0

6. 9953(@,1412&1&,!@12{{),2 H, 3.29 (s, 3 H), 2.86 (s, 2
H, 2.67 (s, 2 H, 2.21 (d, J=12.4 Hz, 2 H), 2.03 (s,
1H, 1.69 - 1.87 (m 6 H), 1.45 (d, J=12.9 Hz, 2 H);
1P MWBRod 3 MHz, CDC13) 6 ppm -118.23. 15 EXAMPLE 18
HOO \ /| OH F

\
gt

HO

o

ONf
[00139] To a solution of compound 9A (30 mg, 0.105 mmol) in DMF (1.2 mL) at -
10 °C was added Et;N (45 uL, 0.325 mmol) followed by Nf-F (40 uL, 0.2199 mmol).
Upon completion of addition, the reaction mixture was warmed to RT, where it stirred
20  for 3 h. After this time, the solvent was evaporated to provide a residue. The residue
was purified via Prep HPLC to afford compound 9B (51 mg, 86% yield) as a white
solid. LC/MS (m/z) =567.0 (M-H)".

Example 9.
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[00150] To a stirred solution of Exanple 13 (14.4 ngy,
0.047 mmol) in dry THE (1.0 nlL) at RT under argon was
w@oasd24sez hyl magnesi um bronmide (0.4 nL, 0.56 POI/bRWNT/076593

1.4 Min THF). Upon conpletion of addition, the
reaction m xture was heated to 65 C, where it stirred
for 1 h. After this tinme, the solvent was renoved

und@p140] edHECLEhIRIRTUSBpduad 39136{15 plm 6 @Sﬂnﬂﬂdg and Bﬁ(&q)z (21.1 mg,
residue was purified via Prep provi d

18 Q18 mmeh in aigoglipue PYF @anla) umi:rtaégoslows @ddeldlpFlsl@Hheh (20 8 mg,

i SHBBYED 5o Rl iop AR ok sl E B R Mg o

MHzSC ﬁDﬁﬁ(ﬂDjor 8 hp pynthe. obiclusidh &Bhif mrioli ﬂ‘i): sol¥ent Ovas refno32d under

§_|) re%uo?é presszlregtf p(%lc%f %ﬁnﬁueg T?)@ r651d§e gvﬁ W.Hfijeg ]\'f% Pgep}_%!’%é to

(d, afﬂord—ExﬁnﬂTES) (713 fﬂ)g, 27%% ﬂzﬁlcm ek wﬂﬁelgbha HﬁL@ MMetLom) 6.023
1 81 - 2.03 70 - 1.
1. gming tj NM 4001\4%4 d(l%Cls)ﬁ e 7. €L2 @51 {% 7.58 (|i|)J 798%2 W), 746 -

20 U 7

LO0RIRANSE, PETIROALTTS: IS AN i s v
e HINININGN HD, 185 GbripbumHzI0A), 1.67 - 1.79 (m, 5 H), 1.54 - 1.67 (m, 2
1@ (ﬁ)FIuorophenyl)-tricycl0[3.3.1.13,7]decane-2-acetam

HZN O F [00151] To a stirred sol ution of

Exanple 1 (120 ng, 0.42 mol) in CHRC12 (2 nL) at 0 C
was added triethylam ne ( 0 ), followed by

i -butyl chloformate (57 ﬁh@%ﬁﬁ,ﬂ?) Upon

conpl etion of addition, an reactthon m xt ure was

e concl usi on of

ded, and the
0 RT where it stirred

this period, NH4CH (2.0 nl)o

resulting m xture was warne

for about 16 hours. After sQinme, water was added,

and the resulting mxture was icted with CH2C12 (3
The conbi ned or%anlc | ayers were dried

wgsl@ﬁlﬂid 2 GHEEraf gpmpound VAP bied O%‘b‘ﬁﬁlﬁunfﬂz%g@{ 3 5. 0.251
lﬁg’ mﬁlgg()@nd%ﬁlﬁﬁlohb&?&teg% I\/EE\% ﬁ‘)%lrhﬂ:lol) l-nqui'ﬁ( 1( Iﬂi)z‘}zas reﬁ@éd under

( m argoﬂ—ij)r 3 8. 94the cFnadipiqnmf tids pe}fgod the Mctlonﬁnmmre(ms c@o]le@i 1o
51§T %g%ahzedlwé]% 7'21\: 8&(’2&9 all%‘a;'LB %11%6 gerfl trgc]tﬁgwi{% }ﬁfAc 3BXS
1. 6153L} The€bmbined Srghd)ic layels @e(echvaﬁorh-i):d tol@¥ness and then THF (1 mL)
and saturated LiOH (aq., 0.5 mL) were added. The resulting mixture was heat to 70
20  °C, where it stirred for about 16 h. After this time, the mixture was neutralized with 1
N HCI (aq.) to a pH = 1, and then extracted with EtOAc (3 X 5 mL). The combined
organic layers were evaporated to dryness to yield a residue. The residue was
purified via Prep HPLC to provide Example 10 (7.8 mg, 27% yield). HPLC Rt
(Method A): 5.703 min; HRMS (ESI): Calculated for CyoH»30s: 343.1545, found:
25  343.1540; 1H NMR (400 MHz, CD;0D) é ppm 7.22 (t, J/=8.1 Hz, 1 H), 7.00 (d,
J=7.8 Hz, 1 H), 6.96 (s, 1 H), 6.74 (dd, /=8.2, 1.9 Hz, 1 H), 4.61 (s, 2 H), 2.56 - 2.76
(m, 4 H), 2.30 (d, /=13.4 Hz, 2 H), 1.93 (s, 3 H), 1.84 (d, J/=13.4 Hz, 2 H), 1.75 (s, 2
H), 1.69 (s, 1 H), 1.61 (d, /=12.4 Hz, 2 H).
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NVR (376 MHz, Solvent) 6 ppm-121.40. 20 Conpound 19B.
N F [00152] To a stirred solution of conpound 19A
WO 1®8/024392 0. 4 nmol ) in pyridine (2.5 nmL) was BECDUB2007/076593

added MsC1(316 L, 4.0 mmol ). Upon conpl etion of

addi tion, -86 WO 2008/024892 PCT/ US2007/ 076593 the
reaction mxture was stirred at roomtenperature for
about 16 h. After thispxNAMPLESHE TGt ON m xture was
gquenched with water (1 nlL), and then extracted with

EtOAc (3 X 5 nL). The conbined ofganic |ayers were

washed wé t h , dried gyer , and ggoncen ed
to yield £+, The resi
col um 5 ShromarogPhphy (Si 02, ¢

purifie '

% Et OAc i%h hexayes)
to afford{coyrpound 19B (QOE:@ 83% as a Wy sobi d.
LO M5 (m 2y7= 270 (MrH) +. le 19. [00153}40 a
stirred Sol ution of conpountl 19B (80 ng, 0.2%9 mmmol) in
tol uene (FEx@mpl0linl) was adéreampei2iot ri met hiikample(1303
ng, 0.49 nmol). Upon conpletion of addition, the
resulting mxture was heated to 100 C where it sohrred

for 18 hye Af his tige, the vent was renhved
under redug ure to vyi si dul9  The

resi due wa® pgrit~ed via Pré& ETto af f ol & By
19 (7.6 rrg,3%yi el d) aswﬁﬁtite solid. GEMS (1 z)
= 313 (MHM71H NWR (400 7 CD30D) 6 pprh 6998 15 -
7.05 (m 2FH), 6.95 (t, J=9F0 Hz, 2 H), 2.45 - 2.56

(m 4 H, -.2.24 (m 02 (br. 1 ,
1.74 (d, é%&gpg%‘é 5 H), Pralpote 5 2 (m 2 mbie s
NVROORBE Mt 5ol GRAGPobssRmiMydkb8dAT0€ 8 ng, EXAMRIG! 20 w20
2- (4- Fl uor ophenyl -2-51H—tetrazo| - -%)adamant ane

N- NB-2 RN Wes ad Rel (296 mg, HAR ol The resulting solution was
5 warmed in an oil bath (about. 50 °C) and then Example 1 (460 mg, 1.618 mmol) was

added portionwise. After the addition was complete, the reaction mixture was
allowed to warm to a gentle reflux, where it stirred until all of the KMnO4 was
consumed (about 1.5 h). Once the KMnO,4 was completely consumed, the reaction
mixture was cooled to RT, and then acidified with 6 N HCI (aq.). Sodium

10  metabisulfite was added to remove MnO; (until all the brown color became white).
The resulting solid was collected by filtration and then subjected to Prep HPLC to
provide Examples 11 to 16. Some Example 1 starting material was also recovered
(260 mg, white solid).
[00143] Example 11 (45.6 mg, white solid, 21.6% yield based on the recovery of

15  starting material). HPLC Rt (Method B): 5.933 min; HRMS (ESI): Calculated for
C1sHy003F: 303.1396, found: 303.1401; "H NMR (400 MHz, CDCl;) & ppm 7.28 -
7.38 (m, 2 H), 7.00 (t, /=8.8 Hz, 2 H), 2.84 (br. s., 2 H), 2.66 (s, 2 H), 2.08 - 2.29 (m,
4 H), 1.80 (d, J/=11.9 Hz, 2 H), 1.63 - 1.74 (m, 4 H), 1.53 (d, 2 H). "’F NMR (376
MHz, CDCl3) 6 ppm -117.60.

20  [00144] Example 12 (70.5 mg, white solid, 33.4% yield based on the recovery of
starting material). HPLC Rt (Method B): 6.986 min; 'H NMR (400 MHz, DMSO-ds)
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-87 WD 2008/ 024892 PCT/ US2007/ 076593 [00154] A

m xture of conpound 3B (400ng, 1.55 mmol), sodium
waec@sar491 500 ny), and hydroxyl am ne hydr ochl oPCTHESZ040076593

ng) in acetic acid (45 nL) was heated at 50 C for 2

h. After this tinme, the reaction m xture was all owed

to cool to RT, where it stirred for about 16 hours.

At § Bsn ¢PBE IS qu)0f7 3k kﬂdsﬂ%eé I5QfkZ, bh§), $@b &eﬁis a5 25H) 3.31

evapor at ed under réduced pressure to yield a resid
Thelbr. @sBdDe2 Wadr.di, 290l v.é¥- 2.A3 (ma B), 2(08 (dnLJ‘fléﬁéHZthHh 1 87 (br.

t t 1

ny o R s ST A0 G B Tttt SRCET6 A2 Bhfso-
sol dh b ppoh -11t4; M@SU\/Mlatmr chelgucjantaroane% tfeund:

ield ¢ npound 20A (360 ng, 85%yield) as a lightly
-‘X %Oém]ﬁg LC/MB (mz) = 274 (MrH)+. 10 Conpound
20 4- w v
e Aot ot i
1 3 Tl aclt K ol S B O M NAES Tt for
r ef& ¥, BOF. 3811 d“Eouhﬁleso‘f‘%Pz?l' ugi R?§oot1ﬁh?o&%dlﬁ M@W”

reactt on mx ure was a Idvve fo coo
[ t @ltlj =94 d5.2 bz, 2B0,UE 981G K8k, 2 A t3eFS (bhiss 1 tH)NE23 (deBH3.7 Hz,

1ol o3 TrEr0 GRaRDIESs Brer QPEC 23022 ARt g G bt

was2.0d | 21 Bdn W=l Do H2D3(220.0rH2) 1 éndl. exi1.e6ted H)M 89 - EV80n, 2
(3 X 10 nL). The combi ned orqanl c layers were dried
ovel) iy8od- 38| | e I &t @Y TeHH yield a residue. The

r esﬂo@%&) Y (%%Eﬁé id @¢ rx;d@h@hﬁ@idﬁm m&%@%&%% SPIRY re%@ver)éof

(Si 2 QAc i exanes)
( 11erfieg ma894)). aRMS| (E§Ht Cpleukpisd o g kO:F: 69 4()nf021}d =

5 Exanpl e 20. [00156] A m xture of conpound
1 ; .
%Ogmgl'i{?gq 0.43 mmol ) and azidotrinethyltin 25 (205

ny, (001466 n’fn’cﬂn)pletﬁ(tlélrnmwhlte( Rlig, TrL% ywadbdsedoredic atcodddPolC
for_2.days clu t hi ri
cor v Wit 0RO MEb PR B TP - B2 o

r eSHRMES. (EShe Caksiathd dov@sH POIH: BoseoB%; auﬁtt ep3 IHELICHI NMR (500
provi de Exanpl

R P VBE2 R s .5~ 368 U .95 17, Hma) W;(d 143
2(§quf§)1 }@) @Pmd7,]5?4§ﬁ9 214)-9 20 25593{m|‘BH§% o 200 /,022892

PCTJI Mdﬁ)@?é@% 742mor'zLHld 611&1%1 1z, 1 3D, Hy45 (dd.8/12.9, 2.5
1.94,Gm 6 H, 1.76 (br. s., 4 H. 13C NVR (101

[00148] Example 16 (3 mg, white solid) LC/MS (m/z) = 319.3 (M-H)".

25 EXAMPLE 17

O/

o

~

§)

F
[00149] To a suspension of NaH (21 mg, 0.831 mmol, 95%) in anhydrous THF (2
mL) was added Example 12 (25.8 mg, 0.085 mmol). Upon completion of addition,
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MHz, CDCl1l3) 6 ppm 163.21, 160.75, 134.45, 128. 34,

128. 26, 123.66, 116.15, 115.93, 45.43, 37.18, 34.94,
W@20088248%821. 13, 26.79, 26.27. 5 EXAMPLE 21 HO PAX/US007/076593

[00157] To a stirred suspension of Exanple 1 (30 ny,

0.1 nmmol ), EDAC (28 ng, 0.15 nmol), HOBT (20 ng, 0.15

mmol ), and 3-hydroxyazeti di ne hydrochloride (16 nyg,

0. 1 [‘Eﬁ@tli&n ﬂnﬁtu%&g]}%at@a- t05remﬂa uﬁ’é@ﬁar?&{jﬁgere it stlrred for 1 h and then
N, N-di i sopropyl et hyl am ne . Upon

conigfendtame ofas adigil (9. bml)t Héorr @@ﬁﬁ@t@n Oﬁﬁddetmthmultlng
Sti ﬁlfx‘ﬁge @hs lll%-gtefd%{ re&ﬁ?@olﬂtab(;luﬁ I@Hu er t"ﬁﬂ%rﬁehﬁl@ s&lb@nt was removed

solvent was renmoved under reduced pressure to yi
r esindgieredithé pressirata @vieldis repidng. leedewqha VP dpstirRidGn fF bIF (1 mL)

i.de Ex | d ' o
LorH Sl DO G i 3R e et Bk s s st R o 67 .
CDG&I&B&)re f sﬁﬁ’éﬂ t6x aﬁ)u( Fﬁjh A]t:tﬁe 30n051813n bizthisdetidd, tie Bikture was
% n}dzl 15 H), 3.92 (dd,
J 1090 d t(BR@ arqidlﬁ v'q}h 1 § H@l t? B 1J alﬂ)th?n e;grag:_tef]@llthf Ellf)')Ac—

3 ZP?‘IeOH%oﬁlaoﬁ m: 21V/V§'%5'Xg n%;]) ([‘Pigcorﬂb'lgedjo 'cﬂncllaﬂf*gfs wére
4°(br. s 0 (m 2 H.

J 1@2/agorﬂgd togdr}q)ess tp. ygﬂd ¢ mmdug Thelrespglue vg[asg)grlflqd V1g_| 1:92 HPLC to
4
b0 eallbr iy 7 e R gy I Kol
g, 7.031dingHBMS (ESDCICalchrtadgor %Hﬁoﬁﬂﬁﬁm ,1553|\/ﬁﬁn@ 2717 16y, 1H

. 0 R B2 1 iy Wi Rt g 0. 420

M X3 HY,2.86a8, 251, Dbe s, att)RI2 f @ j-akouz, 261)h2. ozA(st BH)tlhé9S 1.87
-89 WO 2008/ 024892 PCT/ US%OO?/ 076593 time
sol WefttnhdS &y dprbtied hdE rNME&%MHﬁf%@%} @pﬁf@ 118.23.

1Provide a residue. The residue was purified via
PrepHPLC to provide Exanple 22 as a white solid (54
ng, 67%yield). LCM (nEXAMPBESS(M-H) +. i H NVR (400
MHz, CDCl13) 6 ppm 7.30 (dd, J=9,Q1, 5.49 Hz, 2 H),
7.17 (s, 1 H, 7.04 (t, 57 2 H, 2.93 (s, 3
H, 2.62 5 (s, 2I—|) 2.43 -42. 2 H, 2.09 - 2.29

(m 2 H, 1.90 - 2.02 (m 1@ 16&9-1.89 (m 9 H.
F

[00150] To a stirred solution of Example 13 (14.4 mg, 0.047 mmol) in dry THF
(1.0 mL) at RT under argon was added methyl magnesium bromide (0.4 mL, 0.56

20  mmol, 1.4 M in THF). Upon completion of addition, the reaction mixture was heated
to 65 °C, where it stirred for 1 h. After this time, the solvent was removed under
reduced pressure to yield a residue. The residue was purified via Prep HPLC to
provide Example 18 (7.2 mg, 48% yield) as a white solid. HPLC Rt (Method B):
7.00 min; HRMS (ESI): Calculated for C19H»OsF: 317.1553, found: 317.1544; 'H

25 NMR (400 MHz, CD;0OD) § ppm 7.41 - 7.56 (m, 1 H), 7.19 - 7.32 (m, 1 H), 6.83 -
7.04 (m, 2 H), 3.11 (d, /=13.6 Hz, 1 H), 2.76 - 2.91 (m, 1 H), 2.39 - 2.52 (m, 3 H),
2.32(d, /~<13.6 Hz, 1 H), 2.19 (dd, J=14.3, 2.7 Hz, 1 H), 1.81 - 2.03 (m, 3 H), 1.70 -
1.81 (m, 2 H), 1.57 - 1.67 (m, 1 H), 1.51 (s, 1 H), 1.35 (s, 3 H).
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EXAMPLE 23 2-(9-(4-Fl uorophenyl) - 3-hydroxybi cycl o

[3.3.1] nonan-9-yl)-1-(3-hydroxyazetidin- 10
waz2eoBpaa8bmmnone HO N "SOH 0 F Conpound 23A.PCT/US2007/076593

2, 2-Di et hyl - 5- ( 3- net hyl enebi cycl o[ 3. 3. 1] nonan-9-yl i de

ne)- 1, 3-di oxane-4,6-dione O XO 15 0 [00159]

Conpound 23A can be prepared from

3- net hyl enebi cycl o[ 3. 3. 1] EX&\MP]QE 1one (reference:

Buono, F., Tenaglia, A . Chem, 65:3869-3874

(2000)) and- (4flﬂuqrmnh¢lyl)a?c(lai tt\yratz@ll-i ety adamppidredur e

in Exanple 1 and 2. 1H NWMRy(400 , CDC13) 6 ppm

4.82 (t, J=2.1 Hz, 2 H), 4NQ6_( H, 2.56 - 2.77

(m 4 H), 2.33 - 2.55 20 Qof 1 1.98 - 2.14 (m 2

H, 1.80 - 1.95 (m 2 H, 1. 3H), 1.80 (s, 3 H),
29 - 1.40 (m 1 H. Conpo
(9-(4-Fl uorophenyl) - 3- netfiyl enebi cycl o[ 3. 3. 1] nonan-9
[)- 2,2-dinethyl -1, 3-di oxane-4, 6-dione and its
gi
Q

(s,
23B.

I oi somer -90 WD 2008/ 024892 PCT/ US2007/076593 O O
¥ &and39A. G- (4EFlEor0§ﬁ§1ﬂ)eﬁicgél§Br§9f 1:0§d2€a§eiz04}1émlde
To a suspensi on of copper rom de 416 g, 2.90
mmol) in dry THE (15 ITL)Hﬁt -2 ynder argon was
added 4-f| uorophenyl magne3| ) o"u, (6.4 nm., 6.37
mol, 1.0 Min THF) dropw s% porf conpl eti on of
addltlon the resulting 5 re was stirred at -2 C
for 10 min, and then a sol urton of conpound 23A (0.8

g,

1
5
-y
re

O

[00151] To a stirred solution of Example 1 (120 mg, 0.42 mmol) in CH,Cl, (2 mL)
at 0 °C was added triethylamine (71 pL, 0.5mmol), followed by i-butyl chloformate
(57 uL, 0.44 mmol). Upon completion of addition, the reaction mixture was stirred at

10 0°C for 45 min. At the conclusion of this period, NH,OH (2.0 mL) was added, and
the resulting mixture was warmed to RT where it stirred for about 16 hours. After
this time, water was added, and the resulting mixture was extracted with CH,Cl, (3 X
5 mL). The combined organic layers were dried over MgSO, and concentrated to
provide compound 19A (150 mg, 100%) as a light yellow solid. LC/MS (m/z) =288

15 (M+H)". 'HNMR (400 MHz, CD;CN) & ppm 7.26 - 7.38 (m, 2 H), 6.94 - 7.07 (m, 2
H), 5.14 - 5.40 (m, 2 H), 2.58 (br. s., 2 H), 2.51 (s, 2 H), 2.26 (d, J/=11.4 Hz, 2 H),
1.85-1.95 (m, 1 H), 1.76 (d, J=13.6 Hz, 4 H), 1.63 - 1.71 (m, 3 H), 1.56 (d, 2 H). “F
NMR (376 MHz, Solvent) & ppm -121.40.

20  Compound 19B.

v

F
[00152] To a stirred solution of compound 19A (150 mg, 0.4 mmol) in pyridine
(2.5 mL) was slowly added MsCl (316 uL, 4.0 mmol). Upon completion of addition,
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2.90 mol) in THE (15 nL) was added through a cannul a.

The reaction mxture was then allowed to warmto RT
wWoL@BM24892 was stirred under argon for about 16PEDUSNT/076593

At the conclusion of this period, the reaction

m xture was quenched with NHACL (saturated aqueous

solution, 20 nL) and then extracted with EtQAc (3 X 30

M) the régloﬁhﬁxﬁ%masrme@ atqaah CerhRYRS fMBb&ut A6 he A FRVEs time,
Na2SO4 and filtered. The filtrate was concentrated

u ndi&e reaeiiceiy gy @W@@@Wﬁh Jated él @bh}@@mﬁn odBcigh v ithtESOAC

rr gl '1
?@9%§%§uo?%% n)ébﬁlil/%d% 3T et e ebl cycl Water rlﬁegr?aﬁr- 9
- 19g§0), améd;oncerﬂuoted t<ayud1d| atrssmheg iToe msmlec wz&iﬂlrif@d M@ colontn

OF2 C 23D (regi oi, of, 23C 1] Co
Do e SSIBr LSRR Bietisd) b ARG bR 00 me
\A/erg%)heatweﬁkeisdslidl][@/Mthi/z)brmb (Met)12 hours. Sol vent
was renmoved and the residue was purified via PrepHPLC
to provide 23C as a lightly yellow solid (59 ng, 7.1%
yi ekghimp 12@9al ong with its regioisoner 23D as white
solid 186 , 22.3%yield). 1H NWR of 23C suggests
t hat?01331 cohe %lﬁtﬁéeddB]@U@n @fzu%T@Pundt@Br(é@rrkg»%?@m a8 talppae (3.0
1(‘)St r ME} Hﬁseadﬁglpé%ﬁotlﬁgélﬂ)gﬁ% %J 1%@ ngg B@g hﬁﬁ(ﬁp rf%on‘%mgl%g%n 07f1 IJO
( t adﬂﬁ@nﬁhé—lze,sulﬂng—l)n;xtwe 5/55 fidatedJe ZOCGOCHwherQ 1tH)11;re(P_fo? Z68 l{ns After

2008/ 024892
PC@% %F %%1(\%% §VH% Eené)fect | a1 ‘ic.eg PSS topeld  repiglue. The
2. 2@si(e wa poifie®vil Brep FRIISto(afordExdnplelt91%.6-md 88% (idMd) & a

, 1.37 - 1. 47 1 . Ld n = 287 (M H) +
Eborfﬁ]éimliégg/MS grrrlr/]z) =3 1'_9 (M+H)". & g\JMRZ 2400 MHz, C(D3OI'_)|% d ppm 6.98

18- (97, 654('11{:'2[*% 6pk 8”%19)0 157 Q@PQ %Cb% %m34 1111 20D .y ()H ?s a6,

etic acid sol ytion

codb@h@uSZSQD(5@4ﬁbJ'b’&Hthﬁbﬂﬁ9rh6M%m¥263 niﬂkﬁh@76
s bubbled 03/02 until a l|ight

bldg%%bé steggfgﬁa 10 m nutes. Nitrogen gas was

bubbl ed i nto the above solution to get rid of excess
03. Then 2 nlL of Me2S was_added IR one portion. The
m xture was gradual |y war

20 2-(4-Fluorophenyl)-2-(1H-tetrazol-5-yl)adamantane

N-
N’ NH
N

Compound 20A.
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10 room tenperature overni ght. Solvent was renoved

under reduced pressure. The residue was purified via
Wee@p/0HBYLC t o af ford conpound 23E as white sol PAI/8W07/076593

ng, 35%yield). LOMS (mz) =289 (MH+; 1H NMR (400

MHz, CDCl3) 6 ppm 7.33 - 7.41 (m 2 H), 6.99 - 7.09

(m 2H, 3.03 (s, 2H, 2.88- 2.9 (m 2 H, 2.67

( S, [0315!7@3 A%rm'?t;l:lre(cﬁL corﬁp&ﬁd %B"@@O Hss Hilmcﬁfg sodu}m %&te(t@{Sr(r)]a

2 H}lg) @yhly mlag@q:e hydrochlorlde (400 mg in acetlc a01d (45 mL) was heated at

onat? & P2 g BB PR B E I s P Mher

sol ttirexd fof aboanpdiond. 23 Ehe(cB0clminn d.tI6Perivdpthy sélnend s
b iy B QST RS PR AR o
dr opmtiS@ mIhhed e bitFRtewasthSIHO.8d >at mU_J)N $hd @MdAIea bikagic
for 5 hours, then at -20 C overnig It was quenched

wi t RYDWEE thwrﬂts@b@%a% 6‘1}‘:‘,’?‘15 S&Blrﬂailk fagdl avet Mefionand
(3ocogéemra§@ltafﬁ91hc &M@@@ 55 Al a;@f% Jibe) Js%aggﬂﬂgﬁm oil.

pur i Vi a ‘ord ‘conpoun

whi k&/Msp(ni/g) ¥ 16 &@*H) 80% y| eld). HPLC Rt (Method B):

1g 92 WO 2008/ 024892 PCT/ US2007/ 076593 6.705 min; HRMVG
(ESI): Calculated for C17H21F03: 292. 1474, found

29 1Cdn Héun(d\20BH)2-(4- Al ey nyHoD cydnaada6b@tBe 6 ppm 7. 30 -
7.35(m 2 H, 6.93 - 7.10 (m H, 4.26 (t, J=7.5
Hz, 1 H, 3.75 (br., 1 H -¢H, 34 - 3.40 (m 1 H),
2.86 - 3.10 (m 1 H), 2.57\ (m 3 H, 2.45 -
2.56 (m 1 H), 2.43 (s, 2 1.63 - 1.80 (m 3 H),
1.30 5 -1.53(m2H),1.07-1. m 1H) . Exanpl e 23.
[00164] To a suspension ofconpound 23F (17 ng, 0.058
mol ), 3- hydroxyazetldlne hydrochl oride salt (9.6 ny,

O 0l8915hho| 4 stiEgialytivs offcangpound 2BY (300 nrawdB ymmeyDBace¢ticl . 8
( 1 5 n%y(%gde (gﬂglgL‘) \erﬁ’s]rg%fgﬁ#ﬁefﬁ& fgg‘l) h. V\@tsth@g&%gmon 3 %ﬁ%enod the

e m Xture was Irre
1% enpartiah mriguewes allghtd to SoblveRT, wase it ls&m:ﬂﬂbdahmdh‘rhours After

pLE T MEPR G a5 BB R RaBy o e el
Yi elesbtion HiPkiGreRIThé Metilkiog mBitiare Guas dldutedWvith HLOA Mo yand)extracted
igSWé]?M FP)@ 14 N g(c)gmg'_%d (Pligamczlf?:lyﬁrs wg%%é@ %\%r}ééﬂgind
Hz, cohcditrated togﬁelﬁtatremdlreﬁ T8e refidie s pul1ﬁ%ﬁ via column chromatography
20 (Si0O,, 0-10% EtOAc in hexanes) to yield compound 20B (110 mg, 33%) as a lightly
yellow oil. LC/MS (m/z) =256 (M+H)".

Example 20.

[00156] A mixture of compound 20B (110 mg, 0.43 mmol) and azidotrimethyltin
25 (205 mg, 0.86 mmol) in toluene (3.0 mL) was heated at 100 °C for 2 days. At the

conclusion of this period, the solvent was removed under reduced pressure to yield a

residue. The residue was purified via Prep HPLC to provide Example 20 (10 mg,

7.8% yield) as a white solid. LC/MS (m/z) =299 (M+H)". 'H NMR (400 MHz,

CDCl) d ppm 7.53 (dd, /=9.0, 5.1 Hz, 2 H), 6.98 (t, /=8.6 Hz, 2 H), 3.32 (br. s., 2 H),
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3.66 - 3.83 (m 1 H), 3.39 (dd, J=10.9, 5.3 Hz, 1 H),

3.21 - 3.34 (m 1 H, 2.80- 3.12 (m 6 H, 2.30 -
wWQ@2008/0¢48924 H), 2.07 - 2.30 (m 1 H), 1.86 - 2PQIUS29P7/176593

H, 1.54 - 1.73 (m 2 H, 1.22 - 1.40 (m 2 H, 0.97

- 1.20 (m 1 H). 20 EXAMPLE 24 HO N O O F Conpound

24A. HO OH O F -93 WD 2008/ 024892 PCT/ US2007/ 076593

[ OOzléﬁdd Siqrzpmm #Agwa@ 9$Yrﬁt€‘ﬁf|127%‘ébﬂ/b a4 A7 0RO NASR $10Af

compound 23D, L-sel’ectride reduction (see
t heMHﬂo@EGh} ém@!‘eé@?r 2bé60 7$1 184 4P 128.32.328.26.¥428 164, BlgokS, 115.93,

t P 5.906 mn; LC/ MS
M)%% 5! 349} Lﬁ)ﬁti“ﬁ&%ﬁ%g(z?ogg Mz, CDC13) 6 ppm
730-739(m2 ,693-705(m2H) 53.24
quin, J=7.8 Hz , 3 Hz, 2 H, 2.63
s, 2 H, 221-234(m%%A%Lﬂ3? 1-2.14 (m 2 H,
1.86 - 2200 (m 2 H), 1Hé . 60 3 H, 1.25 -
1.38 (m 2 H). Conpound 24R. 1
2-(9-(4-fluorophenyl)-3-hydr oyxyXi o[ 3. 3. 1] nonan- 9-
10 yl)acetate MO OH O F [©0166 o a solution of
KOH (aqueous, prepared from g of KOH and 7.6 nL
of H20) and Et20 (8 nL) at 0 f£%as added
1-met hyl -3-nitro-1-nitrosoguéinidine (MING 460 ng) in

porfobsy] Thea @trrb%rsuép@ﬂs%n 6ﬂExQ§191et1Q30( I@wmnﬁﬁ)t QDA% (28 mg,
m nutes, the 15 f was cool ‘% he et her

| ay@#s o DadQBd @@ @sv@ éfemﬁ@l)aa@él lmdif%ﬁa@fldm@ Brgyesivgide (16
24 (A

u nﬁlné Pog}he ye ) nggvﬁthl% %e{ﬁ% %g%@ llsgg}nc‘%p#%ggm%e (20 me,
1ol & Eéntmadls Upemo&mldetmmd)f tathdatl(vre medca@tlmmv@m whap etgrddrat RT for

g?l}%ﬂromte C[)o%rrga ! %gﬁiﬁgg so(lve rgr%og/\éei tu&lde(‘rgé(iluced prgﬁbyqu) ylePd a
yi edeglilue. HH’ile@ethue @M&pﬂnﬁﬂadBf)a Pr@p OPLCnd providCEMonIeRE )15 mg,
43% yield) as a white solid. LC/MS (m/z) = 344 (M+H)"; "H NMR (400 MHz,
CDCl) d ppm 7.36 (dd, /=9.1, 5.2 Hz, 2 H), 6.97 - 7.12 (m, 2 H), 4.10 - 4.23 (m, 1
15 H),3.92(dd, /=11.5, 6.0 Hz, 1 H), 3.49 (dd, /=10.7, 4.1 Hz, 1 H), 3.22-3.33 (m, 1
H), 2.91 (dd, J=9.1, 4.1 Hz, 1 H), 2.64 (br. s., 2 H), 2.36 - 2.50 (m, 2 H), 2.32 (d,
J=12.6 Hz, 2 H), 1.97 (br. s., 1 H), 1.82 (t, J/=12.1 Hz, 2 H), 1.64 - 1.75 (m, 2 H), 1.50

~1.63 (m, 1 H).

20 EXAMPLE 22

C H
O:S/N
/

(o]

F
[00158] Example 1 (50 mg, 0.17 mmol), EDCI (42 mg, 0.22 mmol), DMAP (27
mg, 0.22 mmol), and methanesulfonamide (21 mg, 0.22 mmol) were dissolved in

CH,Cl, (1.5 mL). The resulting mixture was stirred at RT for about 16 h. After this
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20 = 307 (MrH)+, 1H NVR (400 MHz, CDCL3) 6 ppm 7.29 -
7.36 (m 2 H), 6.91 - 7.06 (m 2 H), 3.30 (s, 3 H),
W@28/0248%2 28 (m 1 H), 2.76 (d, J=9.1 Hz, 2 H)PCRUSD07/076593
(s, 2 H, 2.21-2.34 (m 2H, 1.89 - 2.14 (m 3 H),

1.47 - 1.60 (m 2 H, 1.23 - 1.40 (m 3 H). Conpound
24C. HOO O 25 F -94 WO 2008/ 024892 PCT/ US2007/ 076593

[ 0048 ncQaRpUAL eeé]p%ra(té]cﬁnﬁemduc@d ﬂ%ésufm@ ?)owde a res)ldue Tge

i odobenzene di acetate SD ,
i odicriduq 's®.rerifigd vie Prpp PR provwle Epeamplp e anewhire ®ligi(j4 mg,

e SPATL ARSI 5 "N oy, g

of @AdF9oI sid He.e s atit at éb, h%@plﬂ 574z H) Va3 (a,oB:IH)j 2.62

57ty Bl rod e g 1 o & aPel b et G105 T

dr yagsH). The resi due and Bu3SnH (0.1 nL) in Benzene (3
m.) was heated to reflux for 4 hours. Solvent was
renoved. The resulting residue was heated in THE (0.5
mL) and Li OH (saturated agxa@yprLg935> nt) at 70 C
overnight. It was acidified wth HOAc (0.4 nL) and
t he2<¥(4-Ehorephisnylhdhydeaxphisticlo[$idel nesineel)-Wet 3-hydroixy azstidin-
ia 10 Prep HPLC to affor 24C as white solid
()(/20 ng, 45%yield). HPLC ?«ﬁﬁf‘%@ %d B): 6.460 m n;
L MS (mz) = 289 (M HHO _1H NWR (400 MHz, CD3OD) 6
ppm 7. 30 - 7.37 (m 2 H,\&98 - (A& (m 2 H, 4.05
(br. s., 1 H, 3.83 (br. s., 2.7 9 (br. s., 2
H, 2.70 (s, 2 H, 2.15 - 2. (m2H, 2. 10 (m 2
H, 1. 9 6 (d, J=12.6 Hz, , 1.70 (m 2 H. 15
Exanpl e 24. [00168] Exanple was synt hesi zed from
conmpound 24B and 3- hydroxyazetldlne hydrochl ori de vi a
standard peptide coupling reaction (see procedure in

m oo 74 4D %ﬁg‘ymsﬁy?p.et&%%%g gy ien

cmgmltﬁa@@nzdlg% (dd, J=8.7, 5.4 Hz, 2 H), 7.07 (t,
J=7 , H),418(ttJ 743Hz 1 H), 4.05
1

6.
(br. s.,1H),388-398(rTb 3.82 (br. s., 1
H, 3.52 (dd, J=10.9, 3.5 Hg ) 3.22 - 3.30 (m 1
H, 2.95 (dd, J=8.7, 3.7 {—2.81 (d, J=14.9
Hz, 2 H, 2.32 - 2.49 ( , 2.09 - 2.25 (m 4 H),
18.95 (d, J=12.4 Hz, 2 H), 1.53 - 1.68 (m 2 H. 25

[00159] Compound 23A can be prepared from 3-methylenebicyclo[3.3.1]nonan-9-
one (reference: Buono, F., Tenaglia, A., J. Org. Chem., 65:3869-3874 (2000)) and
Meldrum’s acid by following the procedure in Example 1 and 2. "H NMR (400 MHz,
CDCl) 6 ppm 4.82 (t, J/=2.1 Hz, 2 H), 4.06 (s, 2 H), 2.56 - 2.77 (m, 4 H), 2.33 - 2.55

20 (m,1H), 1.98-2.14 (m, 2 H), 1.80 - 1.95 (m, 2 H), 1.77 (s, 3H), 1.80 (s, 3 H), 1.29 -
1.40 (m, 1 H).

Compound 23B. 5-(9-(4-Fluorophenyl)-3-methylenebicyclo[3.3.1]nonan-9-yl)-

2,2-dimethyl-1,3-dioxane-4,6-dione and its regioisomer
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EXAMPLE 25 HO ~~OH O F -95 WD 2008/ 024892

PCT/ US2007/ 076593 Conpounds 25A and 25B. 0 0 0 O
wQ0ns8a5B9F 00169] A sol ution of 2, 6-adanant anedP@HESZ097/676593

g, 57.85 mmol ), ethylene glycol (3.22 nlL), and TsCH

nonohydrate (1.099 g, 5.785 mol) in dry CH2C12 (870

m.) 5 was stirred at roomtenperature overnight.

Sol vent was renoved under reduced pressure and the

resi due was puri d_vpay/col um ﬂsat qgr aphy (Si @2
300 g I SCO cartrpdgd, % Et OAc ig n- ne) to
provi de conpound 2 ite soli d}@@gﬁ 72%

yi el d), along with®cospourhd 25B as ®hite lid (1.868
g, 12.8%yield). 2%A 1H NVR (400 CDC13) 6 ppm

3.72 (s, 4 H), 2.1z -208(m4

sS.,
10 H), 1.54- 1.68( H) Corrp 00 0--~0
0 [00170] Corrpoundnafgc was synt ng??sgg ”?rz%)?n compound

25A0aned] MeT@ls umbensibﬁ oaec@ele(mﬁmdidego 11 ¢, h@omﬁrﬂ@l§id1LtTryeTHF
descri bed in MHz, 21 m

4. 035 (ISL ay— ZHSC urgiegqrg?rbwas @ded @ﬂp@ropl@ngl@a@gesmjn- rgmide 4 mL,
4 H, 37( ﬁam%il- l(dJN/[ -in 5’ HF) %ob&/lse 1%5&1 c(o%ple!mllr &f Qidh%n ﬁle ngultmg

Conpound
5[ Oomiikll]re @@mimm:d dt 2510 fwmd0 gymtah@@mz edolﬁtmmmf c@mp@md d3A5@8 g

R T R TIE TT RO TR AT
then allowed to warm to RT where it was stlrred under argon for about 16 hours. At
the conclusion of this period, the reaction mixture was quenched with NH4Cl
(saturated aqueous solution, 20 mL) and then extracted with EtOAc (3 X 30 mL).

10 The combined organic layers were dried over Na,SO, and filtered. The filtrate was

concentrated under reduced pressure to provide compound 23B and its regioisomer as

yellow oil.

Compound 23C. 2-(9-(4-Fluorophenyl)-3-methylenebicyclo[3.3.1]nonan-9-

15  yDacetic acid and its regioisomer 23D

7
HO HOV@
(o] N o N

F
23C 23D (regioisomer of 23C)

[00161] Compound 23B and its regioisomer in DMF-H,0 (5 mL, 10:1 v/v) were
heated in 110 °C oil bath for 12 hours. Solvent was removed and the residue was
purified via PrepHPLC to provide 23C as a lightly yellow solid (59 mg, 7.1% yield),
20  along with its regioisomer 23D as white solid (186 mg, 22.3% yield). 'H NMR of
23C suggests that it contains about 32% of its regioisomer (as the structure shown
above). 23D (Regioisomer of 23C): "H NMR (400 MHz, CD;0D) & ppm 7.32 - 7.38
(m, 2 H), 7.00 (t, /=8.6 Hz, 2 H), 4.55 (t, /=2.6 Hz, 2 H), 2.76 (s, 2 H), 2.69 (s, 2 H),
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HPLC Rt (Method B): 5.66 min; LC/MS (mz) = 429
(MH-, 1H NVR (400 MHz, -96 WD 2008/ 024892
WESTAUSBD7/ 076593 CDCL3) 6 ppm 7.20 - 7.25 (PET/ESIHP7/076593
7.01 - 7.09 (m 2 H), 4.28 (s, 1 H), 3.88 - 4.00 (m
4 H, 2.91 (br. s., 2 H, 2.13 - 2.34 (m 4 H, 1.90
(d, J=12.4 Hz, 3 H), 1.67 (br. s., 2 H, 1.53 - 1.60

(2 glEz.ézo @#%74%@(%{) §.1¢r% (2).2%1,93 11$2.03 -g)w é% \;\?gﬂg[ﬁ%ﬂdl& (m, 2

. F m1 Conpound 2
syntthé sz dd7fimo hHe ok dln /2 :Dzmn&@écar boxylation in
DMF-H20 at 110 C according to the procedure described
in Exanple 1. HPLC Rt (Method B): 4.60 nmin; LC/ M5
( M €ompoBrIR23EM2HP-(4-Flird rdpir nfy B Fcoxvbircy clGRGL @ hotaniByhaetic acid
7.30 (dd, J=8.8, 5.3 Hz, 2 H), 7.09 (t, J=8.8 Hz, 2

H, 3.89 - 3.99 (m 4 H), 2.72 C 2 H, 2.51 (br.
s., 2 H, 2.02 - 2.18 (mH , (171 - 1.89 (m 5 H),
1.62 (br. s., 1 H. Conpoudd 0 HOOF 15

[00173] A solution of conpoymel 25E (73.7 ng, 0.213
mmol ) and TsOH rmnohydrate@ 81 ng, 0.025 mmol) in
/0% acet one-water (1.2 nlL) phas heated in a 50 C oil
bath for 12 hours. Solvent was renoved and the residue

waslOPLA] £ i Bye welutionmsf gpmpene28G (35t & LRV RS e QB 5 5d)
whi [ vy ' . A) -
o748 GRCLG bt of (7?rig(z:)“7a£ %ﬁs%ﬂigd( (%E/?f) e rﬁnt}%e&l(\é?i%ogg%ﬂzé%d for
CDCiBiningte@ ONproger/ga@ Svas bbb®l ifiieytheRablely sorutda t¢ get ridog extess Os.
I(_%’rThzeél Ij)rhll %{_@%2%\%%51%9&%&1 Q%é }50%[1&2 r"{]be’s’rniﬁ‘[.u%es\;%sﬁra}zdug&}: wirmed to
1(H) , rodmt@npetiaturd 33 nikhtizSol@ntyas r2mOGd(uader rdduteld dredslare. Zhe
bt el BRI A5 a0 1 m
35% yield). LC/MS (m/z) =289 (M-H)"; 'H NMR (400 MHz, CDCl3) § ppm 7.33 -
7.41 (m, 2 H), 6.99 - 7.09 (m, 2 H), 3.03 (s, 2 H), 2.88 - 2.99 (m, 2 H), 2.67 (s, 2 H),
2.51(d, J=18.9 Hz, 2 H), 1.73 - 1.89 (m, 2 H), 1.48 (dd, J=13.8, 2.4 Hz, 2 H), 1.30 -
15 1.42 (m, 2 H).

Compound 23F. 2-((35,95)-9-(4-Fluorophenyl)-3-hydroxybicyclo[3.3.1]nonan-9-

+1OH
HO»’\&
o ¢

~

$0

F
20 [00163] To asolution of compound 23E (20 mg, 0.069 mmol) in dry THF (0.7 mL)
at -78 °C under nitrogen was added L-selectride (0.17 mL, 1 M in THF, 0.17 mmol)

yDacetic acid

dropwise. The mixture was stirred at this temperature for 5 hours, then at -20 °C
overnight. It was quenched with 20 uL of H,O, (30% aqueous), acidified with HOAc
(30 uL). Solvent was evaporated and the residue was purified via Prep HPLC to

25  afford compound 23F as white solid (16 mg, 80% yield). HPLC Rt (Method B):
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HO O F [00174] To a solution of conpound 25F (20 ng,
0.066 mmol) in THE (0.5 nL) was added sodi um

whorslgasri de (25 ng, 0.66 nmol) slowly. The m RETUS200E676593
stirred at roomtenperature for 30 mnutes. It was
quenched with HOAc (0.1 nmi). Solvent 5 was renmpved and
the residue was purified via Prep HPLC to provide
Co"@mmzﬁﬁMﬁ%S?h cm@ul&@h m dﬁz Ok 29824P/p7w f%thi) 20 11Rlefe (M-
Rt (Method A NG (M z) M H) -
1HH'IINR NWM@@MI@D@D@Q@ pxﬁ370 2235(n723® éfﬂh“’ ?lﬂllm 2 H),

2%({ 45;8%8 Fg'z 6§(b"') f Eg (?r%q §§4H)3§10£mzbﬁ§ &dg% 820 (m, 1

J 113) 8,573271Kn, 3 H),H)45 -2.361(m, 12{)2:341@12111) H)63 -1L.82m, 3 H), 1.30

99 0 2 H, 10 1.60 (dd,
5} 131§12“§3ﬁ9r~&0} ?gd(mll E(rjnd J= 13 2, 2.2 Hz( 1 H.

Compounds 25H and 251. \CH OH HOHOO O | FF 25H
251 (enant| onmer of 25H) [00175] Racem c 25G (2.0 Q)
wasEximpledded to chiral SFC purification (Chiral pak

15 2P0a ispGhs Bk Empdu | mdZ/ MeOH
(70[/65&0(%2‘] F?%)Wg%rg&em A 1§> HMM) '7%?@?{@?5”@0%20 nm

| nj lsgrdxgrectiding haedroczﬂmde @fﬂt @eﬁn@g f087 inmel), gl §16tTomg, 0.087

A L N F U Lt

Rt (( 08t hodl) AThe Rix266 wath tirreld @ MBm(temhgoratere308m{(ghtt. Hjolvent was

VR spec of 25H and 251 are dentlc
25éem§be Lglgi fgﬁluc p{essrlgj an& thpg@m V(aé purlé dt6V1?.'_Bl7€H,1tI_—lP?~C to
Py I dfebrd xandple232R v&ﬁnt@)sollcQM h@l 540/35}@ld>5t HeLERL @Vlethod B): 6.320
Chiral pak AD, 250 X 4. D; room t enper at ure,

m
mobinine LGIMSdayz) OB l(Md:ﬂJ 8 g (DM@%OOIMHW GRAle)d A% 734

e A S A AL S R R St T A
2513 6¢ a:j 83=(m,26H)63.39 ¢dd= /31034 53gayil H)p32 1 €f.Bre(m,t] H), 28053.12
b0 T2 ab it EhsEheare 2 b | R haad T Hlebal ™ 7
(Rgg)(/gﬁtai)}ghlzlzmvw Aate:2 ), 0197m1re0 (k1 Bet ect i on 220 nm

20 EXAMPLE 24
HO
) o
o)
F
Compound 24A.
HO. OH
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Time (mn): 3.3. e.e >99.9% 5 [00178] Alternatively,
conpounds 25H and 251 can be prepared according to the
WO 20080ON8MY enzymati c conversions: Screeni ng of PCT/US2007/076593

Ket or educt ases 10 [00179] One nL of a solution
cont ai ni ng 50 nM pot assi um phosphate buffer pH 7, 0.1
MKC1, 0.5 mMdithiothreitol, 5 ng/nL NADPH

t et %)@ﬁﬂié U@&)rﬁﬁdu‘hd Q@A i) sy@{é@me&@%@dﬁe@s@ SFcdudpolBd Mp,

was added to a mcrofuge tube or well of a
4 follete tp1 It dectiadet radustipg(sebbaprotedupe desergpedfin Example 23).

The Sar b0t ng SRy SHPRCUR (VEAT By BRN, LeRus Rg- 201 -

andHy ,h&hNMih{éIgbﬁ d6HA ¥ DI5:) B, 7. Enz} 3ieen, 218t 6.§2v .05 hre, 2 H),

Dehofhi aSuee ub3 7 ilver sl TSR o B dphind Bae

Al caholo1 Comaemne H3SH6 1reo @ghm, g7 mlebdae.3 ©), 1.26RER] (m, 2
106 15 0.716 0.389 95.49 KRED c 1 15 0.844 0.186

95.188 KRED ALY 16 0.806 0.200 94.84 KRED 125 17

0.869 0.214 94.14 KRED 102 15 0.034 1.039 93.27 KRED
AlK 17 0.316 0.716 93.22 KRED ClK 15 0.930 0.092

91. GomperE34R) MathylR-Bs@-ropqeh egpl)-44hy drREFDicEX P A1 Hin gigan-9-
“ﬁ 760 80.81 KRED AIL c1 17 0.807 0.256 80. 45

RE -13 IN 16 0.088 0.875 76.34 KRED bl 15 0.048

0.886 75.73 KRED A | P g&
Al HDb3 17 1.017 0.027 68.%

}3810. 026 75.58 KRED
ZED EXP- A1U 16 0. 104
~928 62. 76

9 -99 WD 2008/ 024892

KREDEXP- B1G 16 0. 373 0. 649
PCT/ US2007/ 076593
[00166] To a solution of KOH (aqueous, prepared from 5.0 g of KOH and 7.6 mL
of H,0) and Et,0O (8 mL) at 0 °C was added 1-methyl-3-nitro-1-nitrosoguanidine
(MNNG, 460 mg) in portion. The ether layer turned to yellow. After 5 minutes, the
15  flask was cooled to -78 °C. The ether layer was added dropwise to a solution of
compound 24A (89.6 mg, 0.307 mmol) in CH,Cl, (4 mL) at 0 °C, until the yellow
color remained for 10 minutes. Solvent was removed and the residue was purified in
column chromatography (Si0;, 45% EtOAc in n-hexane) to provide compound 24B
as white solid (93 mg, 99% yield). HPLC Rt (Method B): 7.011 min; LC/MS (m/z)
20 =307 (M+H)", '"HNMR (400 MHz, CDCl3) & ppm 7.29 - 7.36 (m, 2 H), 6.91 - 7.06
(m, 2 H), 3.30 (s, 3 H), 3.16 - 3.28 (m, 1 H), 2.76 (d, /=9.1 Hz, 2 H), 2.61 (s, 2 H),
2.21-2.34(m, 2 H), 1.89 - 2.14 (m, 3 H), 1.47 - 1.60 (m, 2 H), 1.23 - 1.40 (m, 3 H).

Compound 24C.

HO o
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Screeni ng of yeast strains for reduction of Conpound

25F [00180] Two nL F7 nedium (1% malt extract, 1%
wQ@emsn248t ract, 0. 1% peptone and 2% dextrose BCj/US100T076593

to pH 7) was added to each well of 24-well plates

containing 69 5 frozen yeast cultures (0.1 nL broth

vvlth 20% gl ycerol) for screening for reduction of

m m 8
2 andmgo%;}& nl]ootlfie gﬁﬁ %6656 @?%2‘@9%%&@&{2@&0@%&%@({?@ 58.7

sI ungi %@2|rmnwétanémlne\ﬂé%6 agde 52 I@melaerhcwhpxane (2.5 mL) was
r
DR R e, ST be A0 BELEY B30T BA Ryl A
e nasolutios ef exlivunyelfite dsaairétemacpe@lssremm @/ai zhidieahto‘liaﬂnbee &besR 1.

0 bel ow. TA ound 25F
Al cOt e’t‘iﬁ‘ﬂﬁ@t‘(ﬁb%—ﬁ%ﬂﬁﬁ ﬁﬁ-‘?‘ﬁ’{‘ /Orgalgc & & Sieconcentrated
menirianes. atk eRflud 3ROBu:ZPA Q. 1 th13 OB L0303 WO v heated to

Pi chia anomal a 16139 8168 0.323 0.009 100.00 Pichia
an oiriator 4 haws2 Gobentovassemeyedq dhe rsenlties repryavas heptedy THE

LSS R85 BT GyRER 00 B0,uTet & Bl

0. 4%8h 50a30.200.)@0d theisclverd wab fhen rénoved 171 e 0@Iwa.pREHAcd via

1§ e HRECGarm R ARG 28 Ve 1 BE BV lafil M e

100MBhodTxyn 6 U eambi 1di/MS (ier@%lzgi) (B/QH) 0 ' 8RR 0D000Hz, CD;0D)
Pi chi a SI|VICO|a 16160 16768 180 0.110 69.79

Rhoie®r df a 7gl’ (i s 61%29@%&%@ 206 S0 17053 8h(bgs 1 1),

Hansenwra. pahy s pha 386 H2809 2012680 B 313), 216 cI’rJ 12.6

Enz gﬂ)lrc Con)zersgon gf Corrposg(?}lg 25)f: to@Tl rrp)oun ®
%@@1}@1} TA\BEDHR. reaction m xture containing 0 1 M

f;oot assi um phosphate buffer pH 8, 0.1 MKC1, 1 nM

dithiothreitol, 1 mM NADP, gl ucose dehydrogenase (35

ny, Exalﬁplé)z‘u from Anmano), glucose (3.5 g, 1.389

et orediict ase RED-
o bl | B AR 38R SguiBreeii e ifeiiegidine
washydrdttilebidé eid Sﬁhdﬁ@p@tldéﬁ@l@&h@tﬁ)h$Seafptceédu]ﬂ 1n|['Example 23).
o re n 25F 0018
Thet b o0 o PR Reabistp a8y 118 i 2085 thia ZMe P A
2Rci MR @6 MHzPUD@h%\ﬁbﬁlW 375(%1 'ﬂ§@45 ﬁﬁz7§H§1)7 o@r(ﬂ J=7.8 Hz, 2
extracted with et hyl acet at e . The conbi ned
H), 4.18 (tt, J=6.7, 43Hz 1 H), 405(br s 1H) 388 398(m 1 H), 3.82 (br. s., 1
H), 3.52 (dd, J=10.9, 3.5 Hz, 1 H), 3.22 - 3.30 (m, 1 H), 2.95 (dd, J=8.7, 3.7 Hz, 1 H),
2.81(d, J=14.9 Hz, 2 H), 2.32 - 2.49 (m, 2 H), 2.09 - 2.25 (m, 4 H), 1.95 (d, J/=12.4
Hz, 2 H), 1.53 - 1.68 (m, 2 H).
25

EXAMPLE 25
HO

\E\ WOH
N .

o
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et hyl acet ate phases were washed with 100 nL of 15%
NaCl , dried over Mg504 for 2 - 100 WD 2008/024892
weEQNBNSBOD7/ 076593 h, and filtered. Sol vent reeDUSI000676593
the filtrate gave a white solid, which was further
dried in a vacuum oven at room tenperature overnight
to give 745 ng of crude conpound 25H (Yield 108% AP
94, c6mPourdB 28Xana2sgnzymati ¢ Conversi on of Ketone
Compound 25F to Conpound 251 Screening of
Ket or educt ases [ 00183 nL of a solytfopn containing
' e buffer pH 01 MKC1, 0.5
mM di t hi ot hreitol , Z¥mf mL NADPH {8 diumsalt (6
mV), and conpoun® 25F (1 nmg/nL, 3-807 mV) was added
to a mcrofuge tube orsAawel | of a 24 102%%l | plate

cont ai ni ng, about 1 t ket o reductase

fr owﬁle@éca‘t\aﬂw‘]*%%f 2 qq?@ﬁ)a tatiglo é?e A& U fﬁé’fbﬁ Ry e Biycol

i ncybatgd), {rTsOB hnchdibtedl. o%g,@ 1B &Nl drg EH,OY (870 mL)

HPLC Enzynes %%%ﬁqg t he nost enanti osel ective

¥ edvigststigad atrreorg e pYRanightp [Selvonf-vaps gapoved gpdey reduced

bel é@@gq 2R
C}%@ég}u%%na_ ﬁgbtﬁld?ug éx;%s @@d%ﬁﬁﬁ?eﬂbrﬁﬁo A g g ISCO

101calt5d@, 5?% ROB8 M BBecoBe) MIPEDI@O@HIDBHI@ 256818®Vh414'$’011d (3.688

02,2550 44, 1 B oS TR 00T e

ScrleENMm@om MIEASDCE) 6 ppms. T2aE, 41e)jlq12 i(grns. oijormoum@ (m, 4
F to Conpound 251 [00184] Yeast strains were

l%cr%bﬁéé floP Me@fleti on of Conpound 25F in a simlar
manner as described above. Strains giving the nost
enanti osel ective reduction are set 20 forth in the
Tabfempengd 256]. ow. TABLE 25-4 Strain SC # ATCC #
Conpound 25F Al cohol Conpound 2510 mg/ L % e. e.

Pi chia met hanolica 13825 58403 ﬂéggo 245 100. 00

i chi 41 0. 245 100. 00

Pi chi a net hanolica 16414 56
Pi chi a net hanolica 1641

. 0v237 0.408 100. 00
N9 0.120 0.472 100. 00

[00170] Compound 25C was synthesized from compound 25A and Meldrum’s

15 acid according to the procedure described in Example 1. "H NMR (400 MHz, CDCls)
d ppm 4.00 (s, 4 H), 3.97 (br. s., 2 H), 2.32 (d, /=12.1 Hz, 4 H), 1.91 (br. s., 2 H),
1.84 (d, J/=12.6 Hz, 4 H), 1.76 (s, 6 H).

Compound 25D.

[00171] Compound 25D was synthesized from compound 25C and 4-fluorophenyl
magnesium bromide according to the procedure described in Example 1. Yield 87%.

HPLC Rt (Method B): 5.66 min; LC/MS (m/z) =429 (M-H), "H NMR (400 MHz,
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Pi chia nethanolica 16416 46071 0.097 0.320 100.00
Rhodot orul a glutinis 16267 26207 0.277 0.086 100.00 -

WA Ws/0¥¥892008/ 024892 PCT/ US2007/ 076593 St r ai nPCATUS2007/076593
ATCC # Conpound 25F Al cohol Conpound 251 ng/ni ng/ nl %
e.e. Pichia nethanolica 13860 0.107 0.302 100. 00
Pi chia nmet hanolica 16413 0.166 0.175 100.00 Pichia
met 1 0 5 : Pi ghi
ot hanl | B 13860 6A10 0 053 0,305 0% G8° Ll AR 00 .
[ 004 BB Xt 2 H25). Was?. Byt HeBi £.801(ck Folh £ dm3dind 626H 5., 2

d d d h
oradbditte FREEH s “HbLS Skrnad 0 575 376

mn LG/ MB (1 2) 360(I\/H—|) 1H NMVR (400 MHz, CD3OD)

., 09 (t, J=8.3 Hz, 2 H),
"ml"h‘"’%fé% 1H, 377- 3.87 (m 1 H), 3.74 (br.

., 1 H, 340(ddd J=10.4, 5.1,0M9 Hz, 1 H, 3.20 -
.36 (m 1 H, 2.98 - 314(m g, 2.33 - 2.68 (m
H, 2.21 (d, J=13.6 Hzuel Q4L 82 - 2.12 (m 4 H),
.75 (d, J=13.6 Hz, 1 H, 1.6 (br. s., 1 H), 1.46 -
.60 (m 2 H). Chiral analy HPLC. 10 Chiral pak AD,
250X4 6 Mm I D; 10 m room ®efperature, nobile phase:
COZ/I\/EO—V (80/20) Flow rate:F2 nL/mn, UV Detection:

221 5o S0 Ty M B G 2800 By
[ 00 8HiF EoORe mﬁocZ&éomlg t@sm@tphﬁéa@@@}estﬁ&m@ ormand 2bCc Rt
y follow ngét he pr ocedur es descEbl ed in Exanpl e

25 (Mytha@ B @/EtlrhonC/B}S (ngz263+ niMrH) L &1 MBIR EﬁOQ)MHZ 28K°1:) 5

059 30 T8 25T 6,33 4.2

2. 86, {H), 251Kpr, s.22 HY, 2:022.261& ((nyy 1D, H71, 128980n(5d®, 1.62 (br. s., 1 H).

I—‘HU‘IOOUJ_O.Y'O‘)

Compound 25F.

HO

F

15  [00173] A solution of compound 25E (73.7 mg, 0.213 mmol) and TsOH
monohydrate (4.81 mg, 0.025 mmol) in 70% acctone-water (1.2 mL) was heated in a
50 °C oil bath for 12 hours. Solvent was removed and the residue was purified via
Prep HPLC to provide compound 25F as white solid (49.4 mg, 77% yield). HPLC Rt
(Method A): 2.333 min; LC/MS (m/z) =301 (M-H); "H NMR (400 MHz, CDCl;) &

20  ppm 7.29 - 7.37 (m, 2 H), 7.04 (t, /=8.7 Hz, 2 H), 2.84 (s, 2 H), 2.75 (br. s., 2 H), 2.61
(br.s., 1 H),2.45-2.57 (m, 2 H), 2.38 (br. s., 1 H), 2.19 (d, /=13.1 Hz, 2 H), 2.06 (d,
J=14.1 Hz, 2 H), 1.84 (d, /=13.6 Hz, 2 H).

Compound 25G.
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-102 WD 2008/ 024892 PCT/ US2007/ 076593 J=13.7, 3.3 Hz,
1H, 2.14 - 2.24 (m 1 H, 1.87 - 2.02 (m 4 H, 1.68
WO 28M%80m 2 H), 1.65 (dd, J=13.0, 2.7 Hz, 1PEH/USDOAT76593
- 1.57 (m 1 H. 13C NWR (101 MHz, CDC13) 6 ppm
176. 06, 144.22, 128.27, 126.41, 126.00, 74.25, 45.95,
44.86, 34.03, 33.38, 32.34, 32.26, 31.56, 31.44,
26.86, 26.26. Chiral analytic HRLConChiral pak AD, 250
X4.6 5 mID 10 m roomtenp ure, nobile phase:
C02/ MeCH (70/30), Flow matesL£2 /mn, W
i on: ' e (mn): 6.9. e.e >
99.9% Exanple 26. [00187] anpl e 26 was synt hesi zed
from conmpound 26A by foll ow the 10 procedures
descri bed in Exanmple 25. HPLEC Rt (Method C): 7.89 mn;

L0 WA 2y o 5yt Mg 8F MR, 490 M RN S

3 %as(adpledlsoﬂmm ‘tS)I(ﬁﬁ'deéSQB Bg o6 ankd)l) SIGVIRA The BuxBdre (v stirred

e G gtz s 3minuges, fvap penshegy BHOAS (1l Solyent
525 ?as&erﬁSvea .03 the(ré@idu% wil purficivia Pidp HPLCr pdvide codp@md25G

1.75 -.2.06 4 , 1.66 (d,. 15
$-1% o 17 pies % vishh o L R iRt 5300 BG/MS Gy
O 53032@6 FoMPAUIR AR Mﬁ%‘ Clb@395 pllfn)a 7[2@037%?;] mP?H§1§§99U(m] 8.8

tert xi de (39.5 ngy, was ad
snallt, 2dbx 8. Bbﬂ?rt o laHwelop - §t7D r(ddeé Hinbiet &6%(%r2dﬂbét2é(ﬂdd

S%Sﬁﬁ?:%l%g@f %@@u%ﬁm@ﬁllgzng?% (14 (1'('256“’&)88(111 2 H),

1aL, 21. Q(B(dd; JFaB oy étzhbHe (52084138, 22 Bz(lilde wat er
bath). After conpletion, the m xture -103 WO
2008/ 024892 PCT/ US2007/ 076593 was warned to room

t enpempédutide 25HM@A 25t.aced in a 37 C oil bath and
stirred for 1 hour. LCMS hovved t he reactllgn was

conpl eted. The re;/cﬁmﬁs %enchje:lﬁ'

25| (enantlomer of 25H)

[00175] Racemic 25G (2.0 g) was subjected to chiral SFC purification (Chiralpak

15 AD-H, 250 X 30 mm ID; 5 um, Mobile Phase: CO,/MeOH (70/30), Flow rate: 65
ml/min; UV Detection: 220 nm; Injection volume: 2 ml of 76mg/ml in methanol) to
provide compound 25H (retention time = 15.2 minutes) and compound 251 (retention
time = 6.1 minutes). HPLC Rt (Method A): 2.260 min; LC/MS (m/z) =303 (M-H)’;
NMR spectra of 25H and 251 are identical to that of 25G.

20 [00176] 25H: [a]”=+30.6°(c=3.6 mg/mL, pyridine, t=25.5 °C). Chiral
analytic HPLC: Chiralpak AD, 250 X 4.6 mm ID; 10 pm, room temperature, mobile
phase: CO,/MeOH/ (80/20), Flow rate: 2 mL/min, UV Detection: 220 nm, Retention
Time (min): 6.4. e.c >99.9%.
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HOAc (0.1 nmL). Sol vent was renoved under reduced

pressure. The residue was dissolved in MeOH, and
wW@enose4se vi a Prep HPLC (Phenomenex AXI A 5u CIBCEHUS2007/076593

30X100 mm Flow rate: 40 nL, Solvent A: 90% H20 and

10% MeOH with 0.1% TFA, Solvent B: 90% MeOH and 10%

HZOwith 0.1% TFA. 0% to 100% B in 12 mn gradient,

st Oogot7) 15241 fu1Pthee, @W@U@t%%E/mL%m%@ ! ?95 *@ Ghiral

provi de conp ound 27A as white solid (14.6

yi edndlytic HIBLC hirglpakt AP SBYX 4.7 mb2 BD:ni0rm, L@%n(pmawre mobile

31 4 )
1= Coyg M PR %Fﬁ%é%f’e%%‘hgﬂs bl Rggion
(brTlnE(mm]) H.,e268.9%2.79 (m 4 , 2.42 (dd, J=13.9,
.8 Hz, 1 H), 2.32 (d, Jl36Hz
I—|),2.09-2.26(m2l—|), 1.90 - 2.01 (m 3 H, 1.80 - 1.90
(mod118), Aun&fativell, &MpothdsR5H) and BSR&AAI R pepared 2cdoddSB]the
Exangl e 27 was synthesized from conpound 27A and
?%%ﬁﬁ%@’fr}a&i: RWVCRiPAYochl ori de via standard peptide
coupling reaction (see procedure in Exanple 23).
Yield: 62.3% HPLC Rt (Method C): 6.741 mn; LC M5
( m $oreenigp® Kappdduetases] NVR (400 MHz, CD3COD) 6 ppm

o B (Pre g Lh sl By gy posprdGogrer i 7

Hz , L HM BCBD-53n Bt cthr@ifol H) mg/MIIBADPE. tdfBas¢diym2alH6, m¥L), ad

(br. s. 2.5 =18. 8 3 Hz, . 1 2. 30 -
o, ssoppin i g, 97 mufi Sl Pt ihopigfiona o+
wall @ﬁte @dnt'élﬂmg aBoutd ;to 3 nfg)of keto¢ADAsE (RBilM1dNroMBiddaaGilcs
npound 28A. teat-B
3 (1299 t E‘%%S&E@PH%W‘;FP )‘%E'éﬁtt?ddﬁoh éS 10_1ddy 35 8% y§ apckthernppapyzed by
lﬂ\l" FPINBOE nz mk@that %QQ%P&%%%&E?%U%@QJI{ A @é%ﬁth in Table
[ 00190] Tert buty 3 cyanoazeti di ne-1-carboxyl ate
(49%-Bbetgy. 2. 713 mmol ) and azidotrimethyltin (920 ny,
4.34 mmol) in dry toluene (13 nL) were placed in
seal ed tube and heated in 100 C oil bath for 18

hour s. Sol vent vvas rermvedrAmﬁErzs-rleduced pr essure and
the re £1 A 43 A Dran LIDILC + A~ Ny Ay

conpa Kirabaiae o Timg tc%muaﬁﬁ 1| 4laghe! fy OT?PP‘IB@/@-"'H

yield__1H NVR (400 WEp Lg ppoingmds |-
KRED 106 15 0.716 0.389 95.49
KRED clq 15 0.844 0.186 95.03
KRED A1Y 16 0.806 0.200 04.84
KRED 125 17 0.869 0.214 04.14
KRED 102 15 0.034 1.039 93.27
KRED A1K 17 0.316 0.716 93.22
KRED CIK 15 0.930 0.092 91.42
KRED A10 17 0.780 0.273 90.41
KRED EXP-AIX | 16 0.195 0.760 80.81
KRED AL (cl) 17 0.807 0.256 80.45
KRED EXP-BIN | 16 0.088 0.875 76.34
KRED bly 15 0.043 0.886 75.73
KRED AP (c5) 17 1.032 0.026 75.58
KRED ATH (b3) 17 1.017 0.027 68.62
KRED EXP-AIU | 16 0.104 0.830 65.18
KRED bt 15 0.991 0.028 62.76
KREDEXP-BIG 16 0373 0.649 61.19
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4.52 (m 2 H, 4.28 - 4.35 (m 2 H), 4.18 - 4.28

(m1H),1.43-1.49(s,9H). Conpound 28B and regi oi soner
WQ303/008D2 N-N _N} - - CNBoc N-N~--CNBoc 28B 28C PADUS2007/076593

[00191] Conpound 28A (0.474 ng, 2.107 mmol) and K2CO3

(291 ng, 2.107 mmol ) in acetone (4 nL) was heated to

reflux for 2 hours under argon. Methyl iodide (138 L,

2.21 nmmol) was introduced. The resulting mxture was

heated to reflux for another 6 hours. EtOAc (10 i)

sS%eI@ewg efyeasistraims fargreductionrof Coptponnd 325 stirred
0 b
@1526% ;f\gé L)SM H&ngu\gﬁ?% A %Ets otl%t qbJ &gtdeé%é?gfg% OﬁtE‘ne and

The2% dsitdlseadﬂmedgu pr7i) e»ds vdcbd m)etaulnwekl bf Zﬂm’eltbgla@p hgntammg 69

Si 40- 60% E i.d 28B
5(a SI % e P’?ag[ cu tgreF gly@er[}lé)f resgr%gn gg fory eﬁlucqlon of

CONgAPIEn PHHE. e @)(ﬁltd@ weeéslslcwa{ed (fdr321 m ,28 2@%(}/6(&1 @)n, then 10 uL
28B: 1H NWR (40 O(m 2
0f410@ g1g<r§L cgmpq)und ;51'1 7lurrle§ nggletél?ﬁol gzas y.q}ded o) @gh welh 11

( m In@uﬂ")wn Jvas‘]&n{n%led S?orhl)& h ‘t%?cﬁ:e arilall'}llsNW P(ﬁ@as%nb%%
3. ggra.ms;th:@ @a‘(erﬂle moﬁ)enanmogsiec(lge reguq-q))n aljp sqtlforth yp @@ple Z(ﬁﬁ

109 npound 28D. N.N ;NX--CNH HCI 25 [00192] To a
n MeCOH
The

sol Ut16n of conpound 28B (228 nmg, 0.954 mmol)
in dioxane (3.3 nli).

(8.

I_Bel V&:O

5 ni)

was added 4 M HC

rature for 5 hours.
pressure to afford

m xture was stirred at
Sol vent was renoved under

TARLER

conmawnd 28D as [ 1|ghthky|wattew s@hpbchd 0F98 Amghol 1Q@0Mpound 25H
yidgld). -105 WD 2008/ 024892 PdT/ Us2007/ 0V 6583. | Exatmplee
28. | i 103)-wkranp| |e1BY Walslynt hediged f 1 omdidonpouted.00
280 fanid ardvelacor r eslpie ng 8l6€arlbox 3¢ acl dO®8A | by 100.00
f ol [Losfladtprede pr ocleHutle s 8% rli bed- 3N Exhnhi8 P HPPEC
Rt f’ﬂélhﬂiawmalan\ 6 14504 039995/ Invg (U5 = ﬁ@z?o/n/u.u\ 100.00
i 4 AT I N 7 FE N AT gl MG A(Zozzm 4 190.00
ichiaynoggla, b a1 1614, | 5207447 M Trotds T o1l T 100,00
1. OS5 lyp® (M ST Ter vt ,14'0§{L TET 23475 *{ 10031 $° 1ovho
2 FDHansénﬁJ%b“mn#- 16 [(THgoal | THs0453- |96 044 06 (513 ), 9060
(br[-Copdida ubtisH) , 3. AP 165243] SBIGIM| T QL0eT, | Lo sH)f, 310680
- 3.@Gdidawiacki H), 3. 0521 [3. 15 (Im rosboner| @ H), Ro6d
- 2.8Qialsimicola 1H) , 2. 3. p9(amBH) , 10.146 - P2.@60(M  96H)9
Rhodotorula glutinis 16293 [ 201718 0.206 0.225 69.35
Hansenula polymorpha 13896 62809 0.268 0.315 51.54

Enzymatic Conversion of Compound 25F to Compound 25H
15 [00181]
pH 8, 0.1 M KCl, 1 mM dithiothreitol, 1 mM NADP, glucose dehydrogenase (35 mg,

1540 U from Amano), glucose (3.5 g, 1.389 mmoles), ketoreductase KRED-102 (70

A 350 mL reaction mixture containing 0.1 M potassium phosphate buffer

mg, 511 U from Biocatalytics) and compound 25F (700 mg, 0.165 mmoles) was
incubated at 28 °C. HPLC analysis after 17 h showed there was no remaining
20  compound 25F.
[00182] The reaction mixture (350 mL, pH 7.56) was then acidified to pH 3.0 with
SM H,SO04 (4.75 g) and extracted with ethylacetate (2 x 250 mL). The combined

ethylacetate phases were washed with 100 mL of 15% NacCl, dried over MgSO, for 2
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10 EXAMPLE 29 HO OH |~~N O NC Compound 29A. OH HO
O C 15 [00194] Conpound 29A was synt hesi zed from
w@ oovpozuse 25C by foll ow ng the procedures deseCT/bsu07/076593

Exanmple 25. HPLC Rt (Method C): 7.27 min; LC/ M5 (m z)

= 319 (MH-; 1H NWVR (400 MHz, CD3OD) 6 ppm 7.31 -
7.40 (m 2 H, 7.24 - 7.31 (m 2 H), 3.75 (br. s., 1

|'|) }5%?@ flitered- I_Bio?veﬁlmem%zfﬂ)o’f the- fﬂt?ates gz%e@lvlﬁt@sol?d %lch%vag %urther
2 0@1 p@ a gaqq)lm 0ye18% roon te;gg)ey(amre qur-]}lghtio g15'e 2@ g @f crude

vy 1&’“%8“ ound 218%lb%%i‘%}%@z\fdbg%@)omsgz' 156 (d, 2

PCT/ USZOO7/076593 OH HO O I\IC [00195] Conpound 29A

S ) iRt et §5€bns Lonb BESS Conliynd 2807

CYy a$ure@nin S Ketogduéiashi 1 mml) were placed in
mcr ve yi al der, argon atnosphere. 14
5 SARER! e EALE FHi %eflmnén&«éé)smmaéauwﬁ ate:% oot 7.

m cg oWaK el S m¥ ik dthreilNES ﬂhﬁ i1l KA DB HSO-dsSdiv@Salt {(J thie, esld
off and rinsed with MeOH. The filtrate was

concoamopt B (1 gpedal, - 2ueka vgr added fea migrefigepbre erhcll of a 24-
1¢r u\ggﬂgﬁ@ dYehinin g 4 § g)%&uc‘(@ec‘ (af%li{a'bfe R BchQtalgtlfs

Prep Cto pr e corrp as a light brown
( 35Inay, Tlﬁﬂsoli(%)ys xed:rd)ncubma/ ﬂvs1f(wi1z)h at 28 10 theMatdlyzed DHHPLC.

NN%r(z%/{nes %W]élg _1[_he|_1|*2009 éna'gﬁlgs% c%@qg%u(c%%n %? %hogzvn;% ’t}}ellofbgeé)g)% set
(m foh bjlow?2. 54 - 2.70 (m 2 H),

2.32-2.53(m 1H), 2. 06- 2. 29(m 2H), 2. 02(dd, J=13. 4, 2.5
Hz, 1H), 1.43-1.98 (m 6 H).

15 TABLE 25-3

Ketoreductase | Time | Compound 25F | Alcohol | Compound 251
hrs mg/mL mg/mL % e.e.

KRED 101 15 0.570 0.537 93.08

KRED 103 15 0.668 0.447 92.82

KRED 112 15 0.725 0.391 92.39

KRED A1V 16 0.028 0.897 92.09

KRED 114 15 0.669 0.448 85.03

Screening of yeast strains for reduction of Compound 25F to Compound 251
[00184]  Yeast strains were screened for reduction of Compound 25F in a similar
manner as described above. Strains giving the most enantioselective reduction are set

20  forth in the Table 25-4 below.

TABLE 25-4
Strain SC# ATCC # Compound 25F Alcohol Compound 251

mg/mL mg/mL %e.e.
Pichia methanolica 13825 58403 0.070 0.245 100.00
Pichia methanolica 16413 58372 0.260 0.245 100.00
Pichia methanolica 16414 56508 0.237 0.408 100.00
Pichia methanolica 16415 56509 0.120 0472 100.00
Pichia methanolica 16416 46071 0.097 0.320 100.00
Rhodotorula glutinis 16267 26207 0.277 0.086 100.00
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Exanpl e 29. 15 [00196] Exanple 29 was synthesized from
conpound 29B and 3- hydroxyazetidine hydrochloride via
W@ b@at2a802 pepti de coupling reaction (see proceRFr/ESI0N7/076593

Exanple 23). Yield: 64.8% HPLC Rt (Method C): 4.925
mn; LOMS (mz) = 367 (MrH)+; 1H NWR (400 MHz,

CDC13) 6 ppm 7.67 (d, J=7.5 Hz, 2 H), 7.52 (d, J=8.3
HZ[™Z Fiswaiff- 19 | 61 GHRCE [CompouRlesF [3-A%Ghdl M Compdlnd 251
3.B2 (br. s., 1 H, 3.[75 (t, J=6.bmklz, 1| Hegm3.50 2ee.
(td, Pidrmdda@poiid. 2] Hage0 1] H), 3.121 -0.8744 (Im 0.302H)|, 2.18®00

- B. bdnid ipphadotibd) , | 2667 |(d, J=15.4 o.Hs, 1H)|, 20.46- 2. 60 10090

2 H) PiciZa i@Ghanoliy A6 181h9 AH) 560815 2, 20¢3n 1H)|, 10.988- 2, 12 94.98
(my__RichgmethynoBg - | 13899 |(p65W H) EXRRPLE 300-88 25 NA4O5

H -107 WD 2008/ 024892 PCT/ US2007/ 076593 Conpound 30A.
O~ 0 HOO][00197] To a solution of conpound 25C
(0.Ezanp)e 29. 831 nmol ) in dry THE (5 nL) at -78 C

GO0 UG, T TRy

m Xliydreehlegige &tcblrdirgdo drgprgreadoal Exampdr Tie HRIE Rt Odathod C):

%Na”?i’ Bt LS AR - RO RShe o SELP0 W8 SR Py e s
.t @4\;2) i@%ﬁnﬁ 3ndr), 2 HGoRhY ned3 ?ﬁglaﬂj g 7I7aw7$m lNHI)% 74
drl ed ( concentrated to f V\,hl te

susensil &h- %)1* (il /=40 Li4Y HoNF 980 ¢ 8.3f{m, 11¥S:D 29§ s (m,
viv) Hy\@%3h93686(ﬁ1 5@1)12191 @, 9l1|3 (PP’H h ﬁ)OI 832) hOUL S 0175

Sol vent "was renoved uhder reduced pressure.
r esidgé Head Pbulr o4 (bed-. ViFR. Pﬂ@pl é{P’Lrn: 21d). grhosal ehwlytic HPLC:

PRI R A sl EaPLEE

sy nt€O&Rlicoeld (§0r 29m Rowpae 2anI30vn, WiNaDtthetigor 2i0eshy Retention Time

desé{:?é“)?ﬁgjj eﬁ%ggg(e 25. Y| eld: 69% for two steps.

EXAMPLE 26
HO\E\ OH
\ .
o
15
Compound 26A.
WOH
HO '
o]
[00186] Compound 26A was synthesized from compound 25C by following the
20 procedures described in Example 25. HPLC Rt (Method B): 6.263 min; LC/MS

(m/z) =285 (M-H); '"HNMR (400 MHz, CDCls) 8 ppm 7.27 - 7.39 (m, 4 H), 7.15 -
7.24 (m, 1 H), 3.81 (br. s., 1 H), 2.64 - 2.80 (m, 2 H), 2.47 - 2.62 (m, 2 H), 2.30 (dq,
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1H NVR (400 MHz, CD3OD) 6 ppm 3.67 - 3.75 (m 1 H),

2.41 - 2.58 (m 2 H, 2.22 (ddd, J=13.6, 6.8, 3.4 Hz,
WQ2048/028900 (dd, J=13.0, 1.6 Hz, 2 H), 1.86 (bPCT/ES2002076593

H, 1.75 - 1.85 (m 3 H, 1.59 (br. s., 1 H), 1.54

(br. s., 1 H, 1.51 (br. s., 2 H, 1.20 (s, 3 H. 20

13C NMR (101 IVHz, CD3OD) 6 ppm 176.87, 75.69, 44.54,

39. 243 73i3@§ 1ﬁ§3 21 - 23”45( ,H)3587152 0%%1%411) 3%89(?,791@1 2 H),

27.52, 23 Conpound 00199

susbéﬁ@ldof?léﬂ NaHz( L1 lrﬁj 19@;@1 APBl %M)RGIQIMHZ @D@lz)fi

o bt Gy A 5 RSP PR O B0 2ot e 2403 gty 24

- 10.82 2003 26@8/1 @24&% RET4. L!Sﬂfhﬂ)iﬂaﬂ)ﬁﬁﬁ%C mhdelpalaAQQIﬁO X 4.6

The m e _was eate n 40 C.o

0 iy P merad o s b arac e Mkl floHon ol 3
6 clhl/@rnqrw\c ObicBi@ihi: 120inhe Re@R3GonMime4mnd: A0 ¢ > 99AfL er
heating at 40 Cin an oi| bath for 3 hours, the
m xture was allowed to cool to roomtenperature
ovegfingiit 26! t was quenched with water (50 mi) and then
extracted 5 with EtOAc (3 X 20 nL). The conbi ned
or gR1 &1 | akamplagsy wasgy i @Bl%elsllé@so&)npam 260picleHoviag éy.

Do Tl bngUet YA iy s s

pr WB&(M&HT)BO MVED @0aMdz, WD 0®) $@bind’. J71(bO sg4 H3S7. 609 7.21

oorit 145 {48 380 RN - I i " Fap 1) 5y

1 |‘D—,7 BHB 9. s(fqi) 2@5&12 blz,thH) 2.8.(38, J~95) 41,2H(zn(1)51=1)|‘i)49 2.63
4.34 10 (dd 98 (d 11. 2

4. 202 W21 ; 219%5(@ 2@6- 171@9?@&/@75(-?0(16%2‘ H)chta 6)
1£ OPmIaH: 26y 156, 13 <n4531H>86 141.43, 116.88, 112.00,
103. 38, 65. 78, 56.32, 28.35. Conpound 30D.
O-CNH HCI 5 ~ 15 NC [00200] Compound 30D was

synt hesi zed from conpound j he procedure

descri bed in Exanpl e 28. E%%ﬁgyi(%zg) = 176 (M+H) +.
Exanpl e 30. 20 [00201]H l e 30 wagysynt hesized from
conmpound 30B and 30D vi a d) peptide coupling
reaction (see procedure in EX 23). LOMS (mMz) =
382 (M+H)+; 1H NWVR (400 M2 ) 6 ppm 8.46 (d,
J=2.2 Hz, 1 H), 7.85 (dd, Q

20  Compound 27A,

CN
HO

F
[00188] Potassium terz-butoxide (39.5 mg, 0.352 mmol) was added in a small
portion to a well stirred, moisture-protected suspension of compound 25F (21.3 mg,
0.070 mmol), TOSMIC (19.26 mg, 0.099 mmol), and ethanol (6.89 uL) in 1,2-

25  dimethoxyethane (403 uL) at 0 °C (ice water bath). After completion, the mixture
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5.33 -

4. 40

4pOT/H820072/076593

(br. s., 1

1H, , 2.11 - 2.29

H) .89 - 203 (m 2 H, (br. s., 3 H,

\pa{ med to rodm Bm eilatlffé then]plgb%d (I{r& 38 bl batﬂ- algd7st1§1%d f(§ 1

109 WD 2008/ 024892 'PCT/ US2007/ 076593

HO }@uR(jI\CMS slxow@dh@@gﬁd)nmcomple‘@i C@zq—rea@on—u@s (Dlenched w1th

[O

a- gl;%@% (a da %@%%&Q@%oﬁ%‘ﬂh@?ﬂgﬁ&%d gﬁ: The remdue e was

Vi adissobeg rere@Hr andgasitied 'be Grapri{%@ﬁhb@n%ex AHLNMRC(I 400

QD . - 2.2
N N R )
H) ; TH8SoNVR ¥:150%, McoH a@ﬁﬁ@@)Hz@ Wigh. 18 7 F6 0216 408% B in 12 min
113.90, 10 105,28, 41.94, 40.86, 40.40, 38,89, 36.78
0g. gradienzstoppat 15 iy ghe pr@émb%andl 13 mipkfo prayidesgmppdRgA as
3Gy SR (HQ 0 619 At 11ALR: 100 BP 72 8hilk B (i) -
[ 00203] Corrpo and its regioi soner
syn?tlﬁéM -Hed HM@W@MHZ}&&@)@%@%W @ﬂdﬂﬂﬁd: éﬁﬁ@n% H), 7.03
st i Tl AP Zh 82 Pph PR ada L 2 A B h
desHy, 2iBedd, |Jﬁ1£ﬁaﬂzpl H),23)9 -Dix (mak i, 090 - BABm, 3F)C1.R6 - 1.90
about 3.1 0204] 31B: LC/ Ms (ni = 331 (MH)-;
1H Mﬁ%éowkég? ) 6 ppm 7. 3(3 -2)7.44 (m(z Il:?)
7.02 (t, J=8.8 Hz, 2 H), 2.77 (br. s., 2 H, 2.72 (s,
ZI—% 230(d 20 J=12.9 Hz, 2 H), 2.08 (br. s., 1

yanyy J=12.9 Hz, 2 H), 1.87 (br. s., 2 H, 1.66

15 [00189] Example 27 was synthesized from compound 27A and 3-hydroxyazetidine

1 H),
4. H)
8
5

2
dd, 2
S
1

H’_:?'

hydrochloride via standard peptide coupling reaction (see procedure in Example 23).
Yield: 62.3%. HPLC Rt (Method C): 6.741 min; LC/MS (m/z) = 369 (M+H)"; 'H
NMR (400 MHz, CDs;0OD) & ppm 7.38 (br. s., 2 H), 7.11 (t, J=8.8 Hz, 2 H), 4.00 -
4.12 (m, 1 H), 3.76 - 3.87 (m, 1 H), 3.40 (dd, /=10.4, 4.5 Hz, 1 H), 3.32 - 3.37 (m, 1
20  H),2.96-3.12 (m, 2 H), 2.72 (br. s., 2 H), 2.58 (dd, J=18.8, 13.3 Hz, 1 H), 2.30 -
2.52 (m, 3 H), 2.09 -2.23 (m, 2 H), 1.77 - 1.99 (m, 5 H), 1.66 (d, /=2.8 Hz, 1 H).

EXAMPLE 28

N
N. |
NJ\E\ OH
N

25
Compound 28A. tert-Butyl 3-(2H-tetrazol-5-yl)azetidine-1-carboxylate
HN—N\ NB
ocC
N N
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1.82 (m 4 H - 110 WD 2008/024892 PCT/ US2007/ 076593

[00205] 31C. L M5 (mz) = 331 (MH)-; 1H NWR (400
WORRS/OLBIOD) 6 ppm 7.35 - 7.42 (m 2 H), 6.98PCT/USDBT/N076593

(m 2 H, 2.73 - 2.81 (m 2 H, 2.68 (s, 2 H, 2.43

(d, J=13.1 Hz, 2 H), 1.94 (d, J=13.1 Hz, 2 H), 1.79 -

1.90 (m 6 H, 1.57 (d, 2 H. 5 Conpound 31D. TMs~' -/

(O @%Ld] Q"éz:ft—{uQQlZBQ@}anJé%e@dn%oi uarb&ma@é (4@9w9d1§3&1§ml) and

0. ), 2- (trimeth yl ) et hanol

(G lomenetty 2 .34 ames el (o |l ovet oeqssion sealed

E
Imr“]mtlu?g, é/nfd% dﬁ')% 8 ﬁ)‘é@ﬁ&?%go% gAgfeﬁt]\g'ﬁ]rngved Qlflé‘eg reduced
Th eprﬁsish(ﬁelahdat}mesuhlb Ivsras 9d1faﬂdd/12g]i’laﬂ ti2LLCyto paw ide dorhpmmd QBA as a
t ht t d
3 et el bmey fete atidlodt WER ATATHE S S e
HPLLs3 @n pripy i de - qgm@@um&/eh@ &528\’&11}1! i @28941;3 di 428, NR/T%

70.4% vyield). HPLC Rt (Method A 35 min;
(400 MHz, CDC13) 6 ppm 7.19 - 727 (m 2 H, 6.97 (t,

J=8 (m2 , 2.70 (br. s., 2
Cgmgg" (‘2 28@1@“‘% g‘)&smé% J=12.6 Hz, 2 H), 2.10

(br S., 1088 (da )= 12 6 He, NN H) 84 (br.

s., 2 H), Y 74 (ths NEody, 4 H) N WNB% 67 (m 2

H. -0.06 (s, 9 H). Corrpound 31E. TMB--~-/0 O ' CONH2

F 20 [00207] A mixt #8B of conpound 31B8§ 24 ngy, 0. 0556

roiohonEnRcoridng 38R 0 4 Beme ol TRmdp K Sadlting b
0. 119510m1ﬁ3hc)et0|n51 (édllhjé) Wdheofdd o REl)x fas hbfﬁafuﬁéﬂ:r lafgob. 51\/@[}@[ 10d1de
bath for 2 hou Sol vent. was renoved and the reS|du

wasUptikk£4: @&nmoamﬁéﬁrorimﬂ@é e ﬁﬁlang@lxt%ﬂﬁ%hﬁ%& 4q petlyy for
Wh' a{n%th%loé hélurd. Z@to%Nfs(Qo mP P ¥aYARE @y thd et dRbixfulEWRRE vA stirred
. mz) = 432 (MrH) +; 1H NVR (400

n_

1

25
|\/|-|Zf0r @mmg]gsn @ob@)mﬁgﬁlﬁ@ed_ of?argﬁir(spd witlp EtQAc (3. 206 mL).7O1gpnic

1§ m so ghp Wase%%rzgtp({ T:El% fem%wzaa 8@17% g A:é%éolurﬁn chr&nmgra&f(ﬁoz,

PCT4(1J$BGHﬂwﬁmgane)ho&ﬂox(uﬂrrcor@puncm&ﬂ 3s cBlo?lEss(oﬂ;l 22 1, 45.3%
g 83861&1) along w1th ]c'ompdun?i 25% 'as color:l'esg oil (1%1 mg, 26% y1e:1'd)H)28B 'H
NMR (400 MHz, CDClz) 8 ppm 4.30 - 4.40 (m, 2 H), 4.35 (s, 3 H), 4.17 - 4.25 (m, 2
H),3.99 -4.11 (m, 1 H), 1.46 (s, 9 H). 28C: 'H NMR (400 MHz, CDCls) & ppm 4.39
20 (t,J=8.6 Hz, 2 H), 4.30 (br. s., 2 H), 3.95 - 4.06 (m, 1 H), 4.01 (s, 3 H), 1.41 - 1.50

(m, 9 H).

Compound 28D.

SN-N
N \
! NH HCI
N:N>—C
25 [00192] To a solution of compound 28B (228 mg, 0.954 mmol) in MeOH (8.5 mL)
was added 4 M HCl in dioxane (3.3 mL). The mixture was stirred at room

temperature for 5 hours. Solvent was removed under reduced pressure to afford

compound 28D as lightly yellow solid (198 mg, 100% yield).
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(d, J=12.4 Hz, 2 H), 1.90 (br. s., 2 H, 1.72 - 1.88

(m 4H, 0.62- 0.74(m 2 H, -0.03 - 0.04 (m 9
WOHWSABBINVR (101 MHz, CDC13) 6 ppm 182. 45, 17RCHUS2007/076593

162.27, 161.20, 159.83, 139.65, 139.62, 127.90,

127.81, 115.32, 115.11, 62.20, 45.38, 44.78, 40.36, 5

40 10, 34.80, 32.67, 31.65, 26.71, 17.06, -1.67.

npeigle 3¢F. TMSN O O RCN F [00208] To a sol ution
of co ound 31E (22.8 0.0529 mmol ) in pyridine
(0. 90193 pEyample %wﬁ Svgf?rﬁﬁeaedtf@rrecqm@u A EanNE 1 qo1gspending
, T,
ot Bkl o ool i, LA LufiOR, wrLCr
r e siMiieodviR)s 6.4 i |IE£dMS| (m/:Br=e4§)8+ﬂPL+<H)f 0'HONBIR @80 MHz, CDCls) &

H%%&?%Oyﬁﬁ@ %@?9 fswri?%ﬂg Cdvf%g%i%%?% 4—&%'428

7. 08, CtH), 468- £ﬁ1d5-l(m 12H) Bos - 308%—131)&883((1’& s211H),3.24 7959 (m,

14

S rpuozist I Hh 39T -3 3y 1 Foh 05 5 6ot yiomon s H, 760 {0 (m

-,11](%'1)32 Qc@% @{)7}'34((@2@(11'1")9 iy 0.04 - 0.04 (m 9

H) . npound F 20 [00209] A solution of
compound 31F (16 7 ng, O 040 mml ) in TBAF-HOAc (0.25
1g™L, prepared from 1.0 M TRBOR ﬂ‘ ié-g and HOAc in equal
nolar ratio) was placed In sea tube and heated in
70 C oil bath for 48 h Sol vent @y@s renoved and
the residue was purifiedlwa Prep)HPLC to provide
conpound 31G as \Nhl te solid y, 79%vyield). LG M
(mz) =312 (MH-; 1H NW\R P , CDC13) 6 ppm 25
7.24 (dd, J=8.8, 5.3 Hz, 2 K),»7.03 (t, J=8.6 Hz, 2
H, 2.73 (br. s., 2 H, 2.69 2 H, 208 - 224
(m 5H), 2.03 (br. s., 2 ¥, 1.88 (d, J=12.7 Hz, 2

H, 1.81 (d, 2 H. -112 WO 2008/ 024892

PCT/,US2007/ 076593 Exanple 31. [00210] Exanple 31 was
synt MBEYWHWLI,: om conpound 31G and 3- hydr oxyazet i di ne
hydrochl ori de via standard pepti.de atoupling reaction
(see procedure in Exanpl® 23). HRMS (ESI):

Cal cul ated for C22H25FN20 308%+900, found: 369. 1977
(M+1) .

cl
15 [00194] Compound 29A was synthesized from compound 25C by following the
procedures described in Example 25. HPLC Rt (Method C): 7.27 min; LC/MS (m/z)
=319 (M-H); 'HNMR (400 MHz, CD;0D) & ppm 7.31 - 7.40 (m, 2 H), 7.24 - 7.31
(m, 2 H), 3.75 (br. s., 1 H), 2.63 - 2.79 (m, 2 H), 2.47 - 2.61 (m, 2 H), 2.31 - 2.42 (m,
1 H), 2.22 (dd, /=13.5, 2.1 Hz, 1 H), 1.95 - 2.06 (m, 2 H), 1.85 - 1.95 (m, 2 H), 1.75
20 (dd, J/=13.6,2.3 Hz, 1 H), 1.67 (br. s., 1 H), 1.56 (d, 2 H).

Compound 29B.
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LOMS (mz) = 369 (M+H)+; 1H NMR (400 MHz, CDCl13) 6
ppm 7.31 (dd, J=8.8, 5.3 Hz, 2 H), 7.10 (d, J=6.2 Hz,
WQ@204p/02489219 (d, J=4.0 Hz, 1 H), 3.92 (dd, J=9.FCT/USI07/076593

Hz, 1 H, 3.51 (dd, J=10.3, 3.7 Hz, 1 H, 3.22 - 3.30
(m 1 H, 2.95 (dd, J=8.8, 3.5 Hz, 1 H, 2.7 9 (d, J=
18.9 Hz, 2 H), 2.3 3 - 2.47 (m 2 H), 2.3 2 (dd,

J=6.6, 3.5 Hz, 2 H, 2.12 (d 0 JbrO.7 Hz, 3 H), 2.02
(br. s., 2 H, 1.76 - 1.2 ( EXAMPLE 32 N O
CONM2 ON-~1-4 O F 15 Zonptgne 32A. CONH2 HO O F

[00211] Conpound 32A was 5
via the procedures descri bg
(mz) =330 (MtH) +; i H NWR'T400 Mz, CD30D) 6 ppm

7.31- 7.34 (m 2 H, 6.96 - 7.07 (m 2 H), 3.39 (dt,

J 3108195]1. 6CédmpouRd 298 (M mg, 2. 176 nfrbel), ngckel(12) bifpmid (BB s ,1.257

©. impff Sl i nE 0,8+ g« Giros sbuRe a1

PCTihdSD 07 fldz8 S}Bmlc@w@:vNBat utkd argo®atmjofih2t?2 INMB (18 mL) was
sol ution of tert-but
3- e bxihereaction W&Wre c‘}V&F Bepar ta £@0 (G@inmigrowgveipy 40 migy| The

andreﬁh@%%%ﬁ@ w@gﬁﬁerm—@ff g:nchﬂst FhivRieoh. 26 fﬁﬁ‘BE )Vaé Forndénkrated
CH2C12 (10 niL) at - C was added Et3N (O

4. Julergducpd Qte@wwto aﬁfhlél the seuda rroduss H@r@d@lﬂrgdust wastied
undly PRESTTEGO PR HEORIAE « PR LB CGIE Ko ie)

pr eb@/MS @i/e) Wak) (M-Hiyer BANMR f400rd Hej (360D )\ ripim 7.6 @,0]:(8:5 Hz,

e £ TR R OREN  baYers er e cuaporslsd

m xt s €2 6f (oratiy b.ogobne hl2 84 22, (dd,2=123, 2amk,.1 #PYM3 - 1.98
vv/w a%ueous) in THE (5 nL) and Na2C33 (4 nlL, saturated
was added

esi zed from conpound 31C
i n Exanple 31. LC M5

Example 29.

15 [00196] Example 29 was synthesized from compound 29B and 3-hydroxyazetidine
hydrochloride via standard peptide coupling reaction (see procedure in Example 23).
Yield: 64.8%. HPLC Rt (Method C): 4.925 min; LC/MS (m/z) = 367 (M+H)"; 'H
NMR (400 MHz, CDClz) 6 ppm 7.67 (d, /=7.5 Hz, 2 H), 7.52 (d, J/=8.3 Hz, 2 H), 4.15
-4.27 (m, 1 H), 3.84 - 3.97 (m, 1 H), 3.82 (br. s., 1 H), 3.75 (t, /=6.4 Hz, 1 H), 3.50

20 (td, J=10.9,4.2 Hz, 1 H), 3.21 -3.44 (m, 1 H), 2.86 - 3.12 (m, 1 H), 2.67 (d, /=15.4
Hz, 1 H), 2.46 - 2.60 (m, 2 H), 2.29 - 2.46 (m, 2 H), 2.15-2.29 (m, 1 H), 1.93 - 2.12
(m, 1 H), 1.39 - 1.92 (m, 6 H).

EXAMPLE 30

& g
LN CH
NC (o] 3

OH

25
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10 slowy the above crude chl oroformate. The m xture
was stirred at roomtenperature for 40 m nutes. The

wWoe@anr4s92 ayer was separated and the aqueous | BYBEUSMEF076593
extracted with Et20 (3 X 5 nL). The conbi ned organic
| ayers were dried and evaporated. The residue was
purified via colum chromatography (Si 02, 35-40% Et OAc
i N Qolipdaedoa.t 0 provi de conpound 32B as white solid
(0.656 g, 70.5%yield). 1H NWR (400 MHz, 15 CDC13) 6
ppm 5.20 (br. s., 1 H), 5.11 (d4q j;ez 3.7 Hz, 1 H),
4.15 - 4.29 (m 2 H, 3.81 - }a’qrn 2 H, 2 79 (d
J=4.8 Hz, 3 H, 1.39 - 1HG igotoner, 9 H); 13C
NNR (101 MHz, CDC13) 6 ppmdl56.18, 156.01, 79.75,

4 28 31, 27,39, 22.92. d 32C.
o3, Bhuets 4 it esmnmnna ST el SO Fh
CONPOME JRIBr Mbéh m%dd%ﬂ&%l%gh%ﬂl Brothidd (U@JZ nhi 2 91 mmol,

di oxane foll owed the procedure described in anpi e
28. 3.0 Bkenigloa i82HFpEoy 190 Tha nixa ik etirg2l a\négraéyﬂkyh’@gmzéw

fro
ARG 28 B0E S LR R0 g
( M thy reactibhdg It \(Ia‘dhebfbraqtedl\iv‘itﬂ\lm&cl(@@ NHpL). CGXKﬁilSl)edﬁ)rwm layers
’ é\ger% dfea g\mzs @,&a&;ﬁ%@d %ba:fPode\;f’li?ecl)so&&.’r A gushighsichySPis solid in
( m DRIFHY,0 @. rﬂD 10dd,v/)Q hdated/inT 10 P oil laathbfor 13. h'éllrs( Solvent was
J=7.6 Hz, 1 3.39 - 3.47 (m 1 H, 2.77 -

10, Hpmogedamder. refi%@rd PrggsuEo Jde 96214’89 ?amawf@éwo&mlﬁ%ﬁ provide

2. 7gon{p'3hncﬂ-3dﬂas V@hlt%gol(idj%lﬁmézﬁ A o??stE%) 2.58 - 2.66

(m°1 37 - 2.44 (m 1
H),226-237(m1H) 215(d 1H, 1.66 - 1.94
(m 7 (dd, 2 H. 5 EXAMPLE 33 O HO HN~ O F
mn%gﬁﬁgd"??ﬂﬁ o ot Yo
OH
HOY\@/
(o]

15  [00198] Compound 30B was synthesized from compound 30A via the procedure
described in Example 25. Yield: 69% for two steps. LC/MS (m/z) =223 (M-H);
"H NMR (400 MHz, CD:0D) & ppm 3.67 - 3.75 (m, 1 H), 2.41 - 2.58 (m, 2 H), 2.22
(ddd, J/=13.6, 6.8, 3.4 Hz, 2 H), 2.00 (dd, /=13.0, 1.6 Hz, 2 H), 1.86 (br. s., 1 H), 1.75
-1.85 (m, 3 H), 1.59 (br. s., 1 H), 1.54 (br. s., 1 H), 1.51 (br. s., 2 H), 1.20 (s, 3 H).

20 “CNMR (101 MHz, CD;0D) & ppm 176.87, 75.69, 44.54, 39.36, 37.05, 36.10,
35.40, 35.16, 32.94, 32.90, 27.52, 23.89.

Compound 30C.

0~ NBoc

\ N
NC

25 [00199] To asuspension of NaH (114 mg, 95%, 4.51 mmol) in dry DMF (10 mL)
at 0 °C was added fert-butyl 3-hydroxyazetidine-1-carboxylate (724.7 mg, 4.1 mmol)
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O F 10 [00215] A m xture of Example 12 (30 ng, 0.10

mol ), acetonitrile (0.073 nL) and concentrat ed
waeoB024802 aci d (0. 154 nL) was heated at 45 C OREr/OBYNT/076593

The m xture was poured onto ice (5 g) and warned to

roomtenperature. It was extracted with Et20 (2 X

| OrL). The conbi ned organi c phases were dried (MSQH)

an durfa&”é}%ﬁlt rﬂ‘é%ﬁxtuf’é%srh%ﬁbcﬁh&%‘“@%ﬂ%m ffof BHot & the above
Prep- HPLC to provide conpound 3 a white solid

1 1mixtyrgat rQ@%tqrmr@radl)re waPhddeRo-ch lvmnmdnmtﬂle{@@mm 4351 mmol).
LC

NVR (400
ppm eréﬁatzrgg art—iO a& ;') th dfar g_l}]mgs m1xg1r92\yas'% 0w§ ?_%cool to
7. Q@oﬁﬁtemﬂeﬁﬁur@ %Véﬂiil.ghﬂ IH)vas cﬂ;eﬂ&led wath %te(r (ISO BLHnd ten®3tracted
5° byt e 6 20mby B pyrvingd Eggams SR A FegaNe S0 ind
[ 002 h6dntEanMPhéecrad cswakt $ikd e cﬁmmcﬁwmwg%hg@oz, 25-

and 3- hydroxyazeti di ne rochl oride via standar

peptl’d BiQsipHicrgiet ‘@é’é‘t‘il@rﬁo(@é@dt% Braodegsekd ddss BpHEd.

23) MR ST el it b 8 s AR B s G 12 e
f I(z'uhH), 74&2161@%&8(2\/&& 1) HRI6GORY, Jsmt}haodi g&)s 365- B2 @i, H), 4.34
10y g 9 B SR 0E g-BET 42 R 40T 15 o

(ddg109 ®HACDCL3) & ppm 164.26, 156 11, 151.86, 141 43, 116.88, 112.00, 103. 38
7.7Hz, 1 39(dd, J=10. 5, 4. 4Hz, 1H), 3. 31:3.37(m 2H), 3.0

9(d739%4~'8_2%8z§6é 2%, 1 H, 2.70 - 2.90 (m 4 H), 2.61
(d, J=13.2 Hz, 1 H), 2.45 (d, J=13.2 Hz, 1 H), 1.83 -
1.98 (m 7 H), 1.76 (t, J=12.5 Hz, 2 H), 1.53 (d, 2
H .Caxpards034 N-N O\OH O 10 Conpound 34A.

N - acetyl-I-benzhydrylazet|d|n < 3- carbohydra2|de O~

Ph N HNNH Ph O [00217] it on of
1- benzhydryl azeti di ne- 3-c r xyllc acid (2.097 g,
7.845

15 NC

[00200] Compound 30D was synthesized from compound 30C via the procedure
described in Example 28. LC/MS (m/z) = 176 (M+H)".

Example 30.

20 [00201] Example 30 was synthesized from compound 30B and 30D via standard
peptide coupling reaction (see procedure in Example 23). LC/MS (m/z) = 382
(M+H)"; "H NMR (400 MHz, CDCLs) & ppm 8.46 (d, J=2.2 Hz, 1 H), 7.85 (dd,
J=8.6,2.4Hz, 1 H), 691 (d, /=8.3 Hz, 1 H), 5.33 - 5.45 (m, 1 H), 4.56 (dd, /=8.3, 6.6
Hz, 1 H), 4.40 (dd, /=11.2, 6.8 Hz, 1 H), 4.14 (dd, J=9.7, 4.0 Hz, 1 H), 4.05 (dd,

25 J=11.2,42 Hz, 1 H), 3.77 (br.s., l H), 3.50 (s, 1 H), 2.32-2.43 (m, 1 H), 2.11 - 2.29
(m, 3 H), 1.89 -2.03 (m, 2 H), 1.85 (br. s., 3 H), 1.72 (br. s., 1 H), 1.44 - 1.64 (m, 3
H), 1.17 (s, 3 H).
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mol ) and acet ohydrazine (0.967 g, 11.767 mol) in DM
(40 n.) was added HOBt 15 (1.59 g, 11.767 mmol) and
WEDAE@BI255 g, 11.767 nmol), foll owed by i- PreqEuUs127/476593

m., 11.767 mmol). The m xture was stirred at room
tenperature overni ght. Solvent was renoved and the
residue was purified via Prep HPLC to provi de conpound
34A as white solid (2.4 gxASpPpyeld). LOMS (mMz) =

324 (M+H)+. 1H NWR (400 MHz, CDCl13) 6 ppm 7.48 (d,

J=7.1 Hz, 4 H), 7.28 -H& (m 6H, 5.40 (s, 1 H,
4.30 (br. s., 20 2 H), 384 - (m 3 H, 1.84 -
2.07 (m rotomer, 3 H. Co BoNWNPh | N~ O
Ph [00218] To a sol ution of ound 34A (760 ny,
2.350 mmol ) in acetonitrile 25 m) was added
i-Pr2NEt (2.372 ml, 13.58 ) and tri phenyl phosphi ne

(1.091 g, - 116 WD 2008/024892 PCT/ US2007/ 076593
4.16 mmol ). After stirring at RT for 5 m ns,
hex hI or%eg ane (0.351 nL, 3.10 mmol) was added. The
. oun .
was Stirred at RT overnight. Solvent was

evaporat ed off. The residue partitioned between
Et CAc (50nmL) and H20O (25 : nic |ayer was
separ at ed; the aqueous |a eX:Hacted wi th Et OAc
50 nL). The 5 conbi ne nic layers were dried

MyS04), concentrated. The r@si due was purified first
Vi a[OOIJ}ZL]J nnC@hp@ﬂaBDg fnap byht{eRizdb ot (QAG- 1i-dilamaltencan®dxylic acid

h PL d d 3
cor BN T aci 5% s ProcBigs UEE G ERE eritd Y RIR (g Mrz
(N%b;o%)la;béi}lWoé 400, M‘H) 2@@3@@)5 &, @I(qw%‘ig) 99 (K} Qfﬁ)(ﬁ% (s, 3
2. 6f2) (g (8 3I-H§) IDNW@@UNH{ZSEQON) 0 i§13r11[1®'(‘)(2@9]52 T@ 1é3 90,
| 3, MeOH
9 Yo PLLSPIRIUTI AR (4% M0yl 11 Mo

reactlon m xture was stlrred at room 15 tenperature

for 2.5 hou under an, sphere (balloon). The
catg?lﬁ}g?“’\ﬂaé M ‘E‘rrég“"sﬁlflfr sol vent was evapor at ed
to provide conpound 34C as a colorless oil daR ng).

L Ms (mMz) = 140 (Mk§§+. Exanpl e 34. Z
HO HO
o "'CO,H o
v @)
31B 31C
[00203] Compound 31B and its regioisomer 31C were synthesized from compound
15  31A and 4-fluorophenyl magnesium bromide via cuprate addition reaction and

decarboxylation reaction using the procedures described in Example 25. The ratio of
31B:31Cis about 2.3 : 1.
[00204] 31B: LC/MS (m/z) =331 (M-H); "H NMR (400 MHz, CD;0OD) & ppm
7.33-7.44 (m, 2 H), 7.02 (t, J=8.8 Hz, 2 H), 2.77 (br. s., 2 H), 2.72 (s, 2 H), 2.30 (d,

20 J=12.9 Hz, 2 H), 2.08 (br. s., | H), 1.98 (d, /=12.9 Hz, 2 H), 1.87 (br. 5., 2 H), 1.66 -
1.82 (m, 4 H)
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20 [00220] Exanple 34 was synthesized from conpound
26A and 34C via standard peptide coupling reaction
W@ 2@8/024882 pr ocedur e descri bed in Exanpl e 23). RCI/NR007/076593

(mz) =408 (MtH)+. HPLC Rt (Method B): 6.08 mn; 1H
NVR (400 MHz, CDC13) 6 ppm 7.21 - 7.35
(m4H),7.04-7.16(m 1H), 3. 93-4. 03
(m

[bb%s? 833[@ 3&\2@1@)4 5331 (in) 5 'Y HNMR IR (400 MHZOCI%3O|_IB)8ppm
3 1'531’(7 42]&]8 261)—@ 9867596215 ZHB{) 237303 8—1 (31,221)(2168@ BHMP.43 d,

7 58 K80 By 0.8, R0y 2, BT g a2

1 36 - 2.22 (m 11 H. -117 WO 2008/ 024892
%%USZOO&%BGSQS EXAMPLE 35 - | NNOH ~ NO

ofslalen Q-0 N.. -CNBoc 5 HN-NH [00221] To a
sol uti on of

1-(tert-butoxycar bonTMsf}ef - ar boxylic acid
(200 ng, 1.0 mmol) in THE (&0 t'CEHC was added

Et 3N (102 ng, 2.0 nmol), fold by et hyl
chl oroformate (130 ng, 1.3 nmp After stirring at 0O
C for 30 mnutes, a solution of 2- hydr azi nyl pyri di ne

ug @E%’Giz for g%dﬁ} lutpﬁr oomg]?glﬁnﬁ{egrigt(g? éﬂn%zlgp %?Ié*ﬁi%ﬁ zgﬁ(rerred
pr e@iipéthylbieyasnol {10.3 s @0’V thmol).ad EMAR (LS. 2/@s, 0.125 mmol) in
cor s e and G grapke E BS99 miobo Erests ffved by FrEA

1({‘ 1 gg #angs g Al, b/o%;li?cgf Vi %1%@9@%&%9?@% Z%a‘duélb)’%ﬁﬂ&ﬁ/t&fdom

( 4ot©mmture@m@;p@ht 6Sqd t Wagemovgl @(del(nqﬂuc@d p{)essuiib, 8@ residue was

Z'j 7@;@%}2 ai']aﬁ%j- %%Fé ?Olwgﬂ‘?ggoé‘gp}?“i%% fﬁiﬁqﬁ%_ 585? (251ge.79.4%

| yi&d)-I)HPK{(:j Qé(Méthod Ay8.339 iz, 1H]N]Zl)cl)?, (43% 801z C]DC4358®mn 219 -
0 TET Gh 20D 6300k H5R i oG5 et 0rb 6 w7 §) 665

191L)2 B, 2@@(dVBﬁ§2€Cﬂ{%eQ 2Pro2(MEts (1@@81 W(d 93=1§ GMRDIH), 1.84 (br.

f ol | owed PEt36(381 21
s., 2 H), 174(tJ14 Hz4H)057 O67(m2 ), 006(s 9 H).

Compound 31E.

TMS/\/OW’\@
J 3 ‘/CONH,

~

)

F

20 [00207] A mixture of compound 31D (24 mg, 0.0556 mmol), HOBt (11.3 mg,
0.0834 mmol), NH4CI (6 mg, 0.111 mmol), EDAC (16 mg, 0.0834 mmol), and i-
Pr,NEt (34 puL, 0.195 mmol) in dry DMF (0.7 mL) was heated in 65 °C oil bath for 2
hours. Solvent was removed and the residue was purified via Prep HPLC to provide
compound 31E as white solid (22.8 mg, 95% yield). HPLC Rt (Method A): 7.266

25 min; LC/MS (m/z) = 432 (M+H)"; "H NMR (400 MHz, CDCls) 8 ppm 7.26 - 7.36 (m,
2H),7.00-7.11 (m, 2 H), 6.82 (br. s., 1 H), 5.76 (br. s., 1 H), 3.78 - 3.88 (m, 2 H),
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m xture was warnmed to roomtenperature and stirred

overni ght. The solvent was evaporated and the residue
worespouspt i ed via col utm chromat ography (Si 02, POFUSDNG/076593

Et OAc i n n-hexanes) to provide conpound 35B as a

yellow oil (158 ng). L/ M5 25 (mz) = 275 (M+H)+. 1H

NVR (400 MHz, CDCl13) 6 ppm 7.88 (d, J=7.03 Hz, 1 H),

- 1z’l§2 (b\/@ %Q@% 62§s8@21) %U(gsfél@ﬁ/f@z? 6383, 217(7d7] 2(8sz 1H)iz .00
v (d;Ler-ll)?“ﬁZ zii'—b(wo (by=g 28, H: Asguym 4Ty 9.62 - 727(m( AH).10.03

J
s sbofth i, S RGP B sl s s L 8T 2y 20
Vi al Ba3; 1 9a15r 63%E il 5hoq, m2118]M1l1-K382,i1m5.dil @22203451‘18 ho73,140.36,
he 0 r esC/t, [ le 28. LOMS (mMz) =
%75403%%% 3?@9@61%?(29%%90%3@4] Exanpl e 35 was
synt hesi zed from conpound 26A and conpound 35C vi a
st andard p 3otl de coupling reaction (see procedure in

Gpmpowth31Fp ¢ Rt (Method B): 5.550 min; LC/MS
(mz) = 275 (MrH) +. 1H NVR (400 CD30D) 6 ppm
8.09 - 8.19 (m 1H), 7783~ ot 68-7.81
(m1H),7.17-7.37(m 3H), 15 6.49 } TeN
(m 2H), 6. 65-6.83(m 1H), 4. 04- 4
(m 2H), 3. 80-3.94(m 1H), 3.50@.72 (m 2 H, 3.30 -
2.95 (m 2 H), 2.27 - 2.64 (mH5H),2.08-2.19(m 1H),

= 18030sf;, "o ooy dgorigina 311 575 0 Grollgmori g 0.5

10-) . mBPat E@(ﬁﬁ@h@eﬁﬁlre NMadMdd€d KisQ (V6.4\rkH 0.201 (ﬁﬁfmpm iQAre was
tent - But%/ (5-nmethyl -1, 3, 4- oxadi azol - net hoxy) az
et i Wired af o ?W%rwsméermgm SN rfzsov:pd@ the feidppwas

Zooﬁfrfﬁ%égﬁ%re? qﬂ]&@?ﬁﬂggélgg gb'i‘l%und 31F as white solid (16.7 mg, 76.4%
yield). 'H NMR (400 MHz, CDCl3) 8 ppm 7.25 - 7.34 (m, 2 H), 7.08 (t, /=8.6 Hz, 2
H), 3.79 - 3.88 (m, 2 H), 2.79 (br. s., 2 H), 2.70 (s, 2 H), 2.14 - 2.34 (m, 4 H), 2.07
15 (br.s.,2H), 1.80 - 1.99 (m, 4 H), 1.75 (br. s., 1 H), 0.63 - 0.73 (m, 2 H), -0.04 - 0.04
(m, 9 H).

Compound 31G.

o ‘/CN

~

$

F

20 [00209] A solution of compound 31F (16.7 mg, 0.040 mmol) in TBAF-HOAc
(0.25 mL, prepared from 1.0 M TBAF in THF and HOAc in equal molar ratio) was
placed in sealed tube and heated in 70 °C oil bath for 48 hours. Solvent was removed
and the residue was purified via Prep HPLC to provide compound 31G as white solid
(10 mg, 79% yield). LC/MS (m/z) =312 (M-H); "H NMR (400 MHz, CDCl3) & ppm

25  7.24(dd, J=8.8, 5.3 Hz, 2 H), 7.03 (t, /=8.6 Hz, 2 H), 2.73 (br. s., 2 H), 2.69 (s, 2 H),
2.08 -2.24 (m, 5 H), 2.03 (br. s., 2 H), 1.88 (d, /=12.7 Hz, 2 H), 1.81 (d, 2 H).
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[00225] To a solution of 1-Boc-3-(hydroxyl)azetidine

(250 nmg, 1.443 mmol) in THE (3 nL) at 0 C, was added
WON2802B9y, 1.876 nmol ) in portions. The m xtRECEUSM85076593

stirred at 0 Cfor 0.5 hour, then at RT for 0.5 hour.

To the above m xture was added a sol ution of

2-(Chl oronet hyl ) -5-net hyl -1, 3, 4- oxadi azol e (191 ng,

1.443 5 mml) in THE (3 nmL) slowy. After stirring at

RT over ni the m xture was quenched with NH4C1(10

m_ Ewnlegl ed aqueous), then extract ed with EtOAc (3 X

corldTH L AT BhPR GG R g iane

( Si Ig@rocBlovi08y ikt @Adard peptidh exphed reamilopr(m ipdeedimermdinachple 23).

6 il 0 hnJo.i €l
s G EyRed AR PR et e
4. 60C/H8S (mRz)H) 3694MA); Y RUR M0 M, CDE104 ppndr. 10(dd =83, 5.3
H, 3.81 _(dd, J=9.67, 4.39 tz, 2 H, 255 ((s, 3 H)7

1. 38z 2H), zéo (b =02 Fy. 2 By AgduAd 4681z 1 H). 3.92(dd, /=9.7,7.0 Hz, 1
2- (fpf\z8l i, !7 faé’ '307XBI2 'Iﬁi)hybi §3U§£h1yﬂ{) 3,03, édﬂ 9xagdi a7 Hkq H),

hydrochl ori'd - - - Conpound

36B2- vl éylﬂt%fézsﬂi@& B9 o%&ﬁnp?ofdhé 336494, \/r@6 @oi:Hz 2H),2.12(d,
eprQt [ di e 1 owed the

gLy 5 a7 b ol 22087 M2y e (mi 2y =170
(MtH) +. 20 Exanpl e 36. [00227] Exanple 36 was

synt hesi zed from conpound A onpound 36B vi a
standard peptide coupli ngE%g%@}gr’ig(see procedure in
Exanple 23). HPLC Rt (N’Et hod B): 6gahiy,mM n; LC/ M5

(mz) = 438 (MrH) +. 1A 00 cbc13) 6 ppm 7. 22
27.33(m 4H), 7. 12- 7. 20( mPLH-H._20- (m 2 H, 3.70 -
3.86 (m 3 H), 3.42 25 3.53 g\ , 2.97 - 3.05 (m
0.5 H), 2.80 - 2.93 (m 1 H), 2F0 (dd, J=9.9, 3.3 Hz,
0.5H),2.19-2.62 (m 9 H), 2.1 , J=13.7 Hz, 1H),

1.77-2.04 (m 4 H, 1.60- 1.72Tm 2 H, 1.49 - 1.60
(m 1H), 1.44 (dd, 1 H). - 120 WD 2008/ 024892
PCT/ US2007/ 076593 EXAMPLE 37 O HON C  Conpound 37A

15CI Compound 32A.
CONH,
HO

o

~

§

F
[00211] Compound 32A was synthesized from compound 31C via the procedures
described in Example 31. LC/MS (m/z) = 330 (M+H)"; "H NMR (400 MHz,
CDsOD) & ppm 7.31- 7.34 (m, 2 H), 6.96 - 7.07 (m, 2 H), 3.39 (dt, /=3.3, 1.6 Hz, 2

20 H),2.76 (br.s.,2 H), 2.68 (s, 2 H), 2.39 (d, /=14.4 Hz, 2 H), 1.80 - 1.96 (m, 6 H),
1.55(d, 2 H).

Compound 32B.
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f- [00228] HO 5 Compound 37A was synt hesized from
2- adamant ane carboxylic acid via direct a-alkylation
wh 0080248020 Ng t he procedure described i n ExanpP@&r/BS2007/076593
Al ternatively, conpound 37A was synt hesi zed vi a
stepwi se procedures described by Scheffer, John R
(Journal of the American Chem cal Society,
126(11):3511- 3520 10 (2004)) gg%évs (mz) = 303
(MH-. Exanple 37. [002 ound 37A (15 ng, 0.05
mol ) in SOC12 (0.5 mM) was beated at 60 C under Ar
ove ss S 12 evapor at ff under
BB o BEEtETong T ey S e GO T S BRR R () A 4041
chl @mbdan@phaganel2.owIo |1 hvt 1nTIQ1Me 20U BIHIn®YN) i@ fdradRYE, AOInL) at -
chloride in CH2Cl2 é{ZZ was added Et 3N (15 ny,
0. 15 Tamuts)addedE kI fRel B 434 Saebslphet Theimisturayo casfully
9. Of TRl Qoommﬁpeﬂtﬁlteg;v B ST E8 Bhofth ME"ONNE -
Sol vent was evapor at e e residue was puril Vi a
Pr eme&ﬂﬁiigCEtz@ (b6 mh) des addednPhepr8cipisase \aasvﬁiteml @Handdinéi3with

7 iel GHRLG R, (VB h A
(0 Lk g pY PO B ore g e g #fon
- Tthdbruflemwhldroformate. To a mixture of methyl amine (1.04 mL, 12.123 mmol, 40%
o( mﬁ/@%ﬁsqugoéigl%%%éﬁm?%ﬁ%@léé n243m}_P1 Eggturgage oy 2 )Svia%%ged
1()2 Sslow 1y thelibbde @dd#hioréfofhate. 2F }ﬁzi"rmxtu?e Wi siffed &t bbm terdpedBure
2 , 2.33 (s, 2H), 2.10 (dd, J=29.41,

13 f@V“Q—éﬂnu@Sij € qreayc layg_r Ve S Rﬁatedzanfibthe agjgeqQus fay¢r w%xtracted
200@{@@6@?2 X%Qﬂpsﬁg%ﬁl%lﬁé Q%amgw I’v&l%reg(ﬁleg_lnd EmejélteQ The

Conmpound m xture of
c 0 mp@dmmwa@mn(lqd o4 c@uma c@mnmmrap y ﬁh@n ﬁéﬁp‘t/orEtOéC (1on-Hedanc)

to provide compound 32B as white solid (0.656 g, 70.5% yield). 'H NMR (400 MHz,
15  CDCls) 8 ppm 5.20 (br. s., 1 H), 5.11 (dd, /=6.2, 3.7 Hz, 1 H), 4.15 - 4.29 (m, 2 H),

3.81-3.97 (m, 2 H), 2.79 (d, J=4.8 Hz, 3 H), 1.39 - 1.51 (m, rotomer, 9 H); *C

NMR (101 MHz, CDCls) § ppm 156.18, 156.01, 79.75, 63.34, 28.31, 27.39, 22.92.

Compound 32C.

O—<:NH HCI
HN—{
/0

[00213] Compound 32C was synthesized from compound 32B via Boc-

20

deprotection in 4 M HCI in dioxane followed the procedure described in Example 28.

Example 32.

25 [00214] Example 32 was synthesized from compound 32A and 32C via standard
peptide coupling reaction (see procedure in Example 23). LC/MS (m/z) = 444
(M+H)"; "H NMR (400 MHz, CDCl3) & ppm 7.26 (dd, J=8.6, 5.6 Hz, 2 H), 7.00 (br.
s.,2 H), 6.53 (br. s., 1 H), 5.86 (br. s., 1 H), 4.53 -4.71 (m, 2 H), 3.90 (dd, /=10.7, 7.5
Hz, 1 H), 3.51 (d, /=7.6 Hz, 1 H), 3.39 - 3.47 (m, 1 H), 2.77 - 2.85 (m, 1 H), 2.72 -
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m., 8.84 mmol), and amoni um acetate (0.068 g, 0.884
mol) in EtOH (110 nL) was stirred at room

W@ 209p@eedur e under argon for 6 hours. After evR@DDS200TI(76593
the solvent, the residue was purified via colum
chromat ogr aphy (Si 02, 0-60% EtOAc in 10 n-hexane) to
provi de conpound 38A (2.01 g, 89%yvyield) as a white

Séggl? (nlr%tﬁz 76(@ §79=4 §H%5i}_§|‘é|58 @GE(HJHPNW&@OQZIWZHZ 1 H),
L S 499 S bl 10,30 it bt G371
1. 8(%d(f’1[1) s., 2H, 1.79 (br. s., 2 H. 15 Conpound
38B. N0 // Nd [00231] To a solution of

3-chl or obenzyl magnesi um chloride (7.02 nL, 1.756

5mml) in THE (10 nL) at Ez‘%w%argon was added a

sol uti on of conpound 38A ng, 0.5 85 mmol) in THE
(20 nmL) dropwi se while maintaining he tenperature 20
below 0 C. After stlrrln at thisyy erature for

addi tional 1 hour, the re wasy_warnmed to room
tenperature over a peri od 1h The m xture was
then diluted wth saturated 0 mL) and

extracted wth ethyl acet at e° o mC). The organic

| ayer was washed (brine), dr| (Na2804) filtered and
concentrated. The residue wag purlfl ed via Prep HPLC
provi de conmpound 38B (200 ng, 0.522 mml, 89 %yield)

as -122 V\D 2008/ 024892 PCT/ US2007/ 076593 a whit e

sol (mz) = 383 (M+ H+ iHNW (400 M,

CDCQ%‘}“’ pr% 7.37-7.27 (m 4 H). 4.55 (s, 1 H), 3.97
4 H, 3.21 (s, 2 H, 2.23 - 284 (m 2 H, 2.06 -

218(m 4 H), 2.01 (br. s., 2 Ha#~L.93 (br. s., 1 H,

1.83 (br. s., 1 H, 1.70 (br. s. 1 H, 1.67 (br. s.,
1 H. 5 Conpound 38C. OHHOHO O 1 [00232] A m xture
of conmpound 38B (160 ny, O?T&@ ), KOH (258 nmy,
4. 60 N
§$
10 [00215] A mixture of Example 12 (30 mg, 0.10 mmol), acetonitrile (0.073 mL) and
concentrated sulfuric acid (0.154 mL) was heated at 45 °C overnight. The mixture
was poured onto ice (5 g) and warmed to room temperature. It was extracted with
Et,O (2 X 10mL). The combined organic phases were dried (MgSO,) and
concentrated. The residue was purified via Prep-HPLC to provide compound 33A as
15  awhite solid (11.0 mg, 33% yield). HPLC Rt (Method A): 3.70 min; LC/MS (m/z) =
344 (M-H). 'H NMR (400 MHz, CD;0D) & ppm 7.53 (s, 1 H), 7.37 (dd, J=8.79,
5.27 Hz, 2 H), 7.00 (t, /=8.79 Hz, 2 H), 2.76 - 2.84 (m, 3 H), 2.73 (s, 3 H), 1.83 - 1.95
(m, 8 H), 1.79 (d, /=13.62 Hz, 2 H), 1.54 (d, /=11.86 Hz, 2 H).

20  Example 33.

[00216] Example 33 was synthesized from compound 33A and 3-hydroxyazetidine

hydrochloride via standard peptide coupling reaction (see the procedure described in
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mol ), and ethylene glycol (2 nL) was placed in a 10
nm. seal ed tube reactor and 10 heated at 205 C oil bath
WO 2008A818hDUr s. The m xture was cool ed to room PCT/US2007/076593
tenperature, diluted with a solution of citric acid
(50 m., 10% w v) and extracted with EtOAc (3 X 25
mL). The organic | ayer was washed (brine), dried

(Na@;é%)ezf) hk@@@ ctam&waef&t @gﬁsﬁde h@omsadfésnd%\s

then diluted with (aqueous, 10 ni, 0O M and THE
( LOA0H2223Ad+ he &thd € s«mo@mo@ S%mhnuﬁlsiMlTlﬁ@OMEZ Wd%:0D) &

i 1L SR o 08 e S PR R (T PSR, PRERGIRE -0

The?.7 BzghH), 8.39aye /=Was, mnad{)( BBl n@B7 (drl Hy 3((1%(&5@% 6, 4.6

i G0, TR- FOBER LT o La0Puhttar Byl ae e

g, 1.43 2698 ol ), \IVHS(taQﬂlej 15 200 L 5®dE 2 Hhhe mi xture was
stirred for 1 hour and quenched with aqueous HCL(5

m.). The sol vent was concentrated and the residue was
purified via 20 Prep HPLCEggm@ﬂtggn Sol vent System

From50% A : 50% B to 0% A : 100%B; [A = 10%
MeOH 90% H20O + 0. 1% % 90% MeOH/ 10% H20+ 0. 1%
TFA]; detection at 10 mn gradient;

pi ovi de conpound
je solid. LC/MS
7, CDC13) 8 ppm

Phenonenex Luna AXI A 30x10 Nyt
38C (73 ng, 50%yield) as an p
(mz) _ 333 (MH-. 1H NWVR %400
7.24 -77.33 (m 2 H), 714- (m 25
2H), 3.79-3.89(m 1H), 3. 07-3. 24 2 H, 2.50 (d,

1¥=7.03 Hz, 2 H), 2.41 - 2.48 (m 1 H), 2.17 (dd,
J=14. 06, 3. 52 Hz, 1 H, 2.10 (d, J=2.64 Hz, 1 H), 2.04
(ddComneiM?G@ Y -retyi}- benzlm}irylazeygm(ebi-carbohydxam}e 1.90
(br. s., 1 H, 1.82 (d, J=1450 Hzpyl H, 1.76 (br.
s., 1 H, 1.71 (br. s., 1 H B3X- 1.67 (m 3 H).
~123 WD 2008/ 024892 PCT/ 7/ 076%93 [00233]
Al ternatively, conpound 3 was synthesized Vi a the
stepw se procedures described in Exa e 25. Exanp
38. 10824700 2B} syt é- tsszlwésfl@?trﬂme%p n&@(yfm el 620(996(&1 ﬁc845

33G,A08 «Jo huhonugeliaone, L ML ae 0oL A%4Y ) ShaRSRG o

cou rea tlo see ro
193)(1.593811. m mmos ahd EDAm (él265 Q,Sl%76F-IBlt®lRtfol(owed b;a dPONEL (2.1

6. 38% ﬁl 237 ure \é/as s%ire%t rHém_i[ t[tcHBalli\'ure gserm%htH) olvent
7. O\Gas(rbﬂhovﬁ and ﬂheframdué v@@ p(udﬁed\]v-t'ﬁPl’éﬁ HIHLC td pfd)vldeéolﬁﬁound 34A

E m as]}Vh.q’a soly}_%gl g, 9§Ag§IQ)mLCéM|S|)(m/ 5% 43@4 61}5{+Hj 9H@{7MB|2(4OO_LMHZ

3
A 9%1_36@78%11% 7I§|)§ « JSE[IDHZ 4(H) 72&) 7426(31 6%)_5 40 (5, 1 H), 430 (br.s.,
204z, AH), 34510, (01=3 210884 +£:07 @, mtomexAM?Les 39 TO 386

Compound 34B.
NN Ph
| N
)\O>_<> _<Ph
[00218] To a solution of compound 34A (760 mg, 2.350 mmol) in acetonitrile (15
25  ml) was added i-Pr,NEt (2.372 ml, 13.58 mmol) and triphenylphosphine (1.091 g,
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15 [00235] Exanples 39 to 386 in Table 1 were

synt hesi zed according to the procedures described in
WE2@APL48%2 1 t o 38, the schenes, or by ot her siPET/EHSE2007/076593

met hods known to one skilled in the art, wth other

appropriate reagents. In the structures set forth in

Table 1, the "-0" attached to an adjacent carbon atom

S ubzm EaHoBd AMck nlm MRT fé?@%ﬁsoh%&ﬁ&%etﬁ&he (03 O m@! -
Simlarly, in the ructures set forth in le 1, the

20 mygol) atap addeddl lteonlawrfawSaﬁ@erﬁ@ atd?aif psnighto Splyeil avab evapeicd
w t(l;}‘f. Q é sl Fad ]?aﬁ&?o'ﬂg Bt &n Etg C (%ﬁﬁta}{d HIB %25mL) Organic

corrpoun S set ow are racem c
ac hlayelwag sepaldtt@sthe PETRY lmoer lmB egmcied diithditedc (Y mh)e The

ont rar TABL c
f (VD) “y(jlvﬁﬁ?l}“f] ayﬁhsrwetrggr(‘%(ﬁgssg? )trlf)o%‘éraée . ede%@e%s
28 Tpwrdid fiht Fia-collidvh chma&@%hgaan&% ERTAE usgmzpieg 76&D3a Prep
Structure LC/ Ma
o2 TR E oG ngponis My e S GRSt o Sty s
299 ni%g 346725 (!\H4O+F§’4 114@1}@@4@%&“@4@%119@98 07 46 (hiQ03P35.76
(s 1 H), 4.24 - 4.56 (m, 5H') 2.49 -2.62 (m, 3 H).

10

Compound 34C.

X
[00219] To a solution of compound 34B (10 mg, 0.033 mmol) in MeOH (2.0 mL)
was added Pd/C (3.0 mg, 10% activated). The reaction mixture was stirred at room
15  temperature for 2.5 hours under an H, atmosphere (balloon). The catalyst was filtered
off and solvent was evaporated to provide compound 34C as a colorless oil (12 mg).

LC/MS (m/z) = 140 (M+H)".

Example 34.

20  [00220] Example 34 was synthesized from compound 26A and 34C via standard
peptide coupling reaction (see the procedure described in Example 23). LC/MS (m/z)
=408 (M+H)". HPLC Rt (Method B): 6.08 min; '"HNMR (400 MHz, CDCl3) 8 ppm
7.21-7.35(m, 4 H), 7.04 - 7.16 (m, 1 H), 3.93 - 4.03 (m, 1 H), 3.83 - 3.91 (m, 1 H),
3.74 (br. s., 1 H), 3.31 - 3.45 (m, 1 H), 3.23 - 3.30 (m, 0.5 H), 3.15 (t, /=8.6 Hz, 0.5

25 H),3.05-3.12 (m, 0.5 H), 2.99 (t, /=8.8 Hz, 0.5 H), 2.47 - 2.64 (m, 2 H), 2.45 (two
singlets, rotomers, 3 H), 2.29 - 2.43 (m, 2 H), 1.36 - 2.22 (m, 11 H).
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O NC 48 HO 294 98 NC 49 HO 271 90 0 50 HO 247 95 o
~~ F 51 291 96 HO O F 125 WD 2008/ 024892

wWEQNBNSBOD7/ 076593 Exanpl e Structure LC MS NVBRGI/HPL0C7/076593
[(MH /(MH) +] purity (%9 52 261 97 HOOF 53 HO O
277 >90 0 54 HOOH 303 >92 O F 55 HOO 354 >99 ~ N
OF 56 HO 366 96.7 o F

EXAMPLE 35
N-N

C"J\D oH
= N
o

Compound 35A.

[00221] To a solution of 1-(zert-butoxycarbonyl)azetidine-3-carboxylic acid (200
mg, 1.0 mmol) in THF (10 mL) at 0 °C was added Et;N (102 mg, 2.0 mmol),
followed by ethyl chloroformate (130 mg, 1.3 mmol). After stirring at 0 °C for 30
minutes, a solution of 2-hydrazinylpyridine in THF (2.0 ml) was added. The mixture

10 was warmed up and stirred at room temperature overnight. The precipitate was
filtered off, the solvent was evaporated, and the resulting residue was purified via
column chromatography (SiO,, 0-100% EtOAc in n-hexanes) to provide compound
35A as a yellow oil (189 mg, 64% yield). LC/MS (m/z) =294 (M+H)". '"H NMR
(400 MHz, CDCl3) & ppm 7.87 - 8.23 (m, 1 H), 7.30 - 7.70 (m, 1 H), 6.70 - 6.93 (m, 1

15 H), 6.65(d, /=8.25 Hz, 1 H), 4.05 - 4.16 (m, 2 H), 4.02 (t, /=8.52 Hz, 2 H), 3.94 (1,
J=8.79 Hz, 1 H), 1.32 - 1.45 (m, 9 H).

Compound 35B.

-N

N| \>—<:N—Boc
N
O

20 [00222] To a solution of compound 35A in CH,Cl,/CCl, (12.0 mL/6.0 mL) at 0°C
was added i-Pr,NEt (838 mg, 6.5 mmol), followed by PEt; (381 mg, 3.23 mmol). The
mixture was warmed to room temperature and stirred overnight. The solvent was
evaporated and the residue was purified via column chromatography (SiO,, 0-100%
EtOAc in n-hexanes) to provide compound 35B as a yellow oil (158 mg). LC/MS

25 (m/z)=275 (M+H)". "HNMR (400 MHz, CDCl3) & ppm 7.88 (d, /=7.03 Hz, 1 H),
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57 366 95.7 HOOO F 58 0-~ 345 94.9 HOo O F 59

HO O 301 96.8 0 F 60 HO OH 317 >95 O F 61 HooH 366
wo-2®s/oteshi ral) OO0 F 62 HO ~" 366 95 (chiral BCDURR002676593

WD 2008/ 024892 PCT/ US2007/ 076593 Exanple Structure

LC M5 Mass HPLC [(MH) /(MrH) +] purity (%9 63 HO of f

303 >95 0 64 Ho 317 >95 0O F 65 0 OH 331 >95 HO O

7.77 (d, J=9.23 Hz, 1 H), 7.25 - 7.30 (m, 1 H), 6.87 (t, /=6.81 Hz, 1 H), 4.44 (t,
J=8.57 Hz, 4 H), 4.12 - 4.27 (m, 1 H), 1.44 (s, 9 H).

Compound 35C.

N-N
. NH Hcl
b
5 L/

[00223] Compound 35C was synthesized from compound 35B via Boc-

deprotection in 4 M HCI in dioxane following the procedure described in Example

28. LC/MS (m/z) = 175 (M+H)".

10  Example 35.
[00224] Example 35 was synthesized from compound 26A and compound 35C via
standard peptide coupling reaction (see procedure in Example 23). HPLC Rt (Method
B): 5.550 min; LC/MS (m/z) = 275 (M+H)". 'H NMR (400 MHz, CD;OD) & ppm
8.09 -8.19 (m, 1 H), 7.81 - 7.90 (m, 1 H), 7.68 - 7.81 (m, 1 H), 7.17 - 7.37 (m, 3 H),

15 6.99-7.17 (m, 2 H), 6.65 - 6.83 (m, 1 H), 4.04 - 4.20 (m, 2 H), 3.80 - 3.94 (m, 1 H),
3.50-3.72 (m, 2 H), 3.30-2.95 (m, 2 H), 2.27 - 2.64 (m, 5 H), 2.08 - 2.19 (m, 1 H),
1.93-2.08 (m, 1 H), 1.73 - 1.92 (m, 3 H), 1.67 (d, J/=13.6 Hz, 1 H), 1.55 (br. s., 1 H),
1.39-1.51 (m, 2 H).

20 EXAMPLE 36
N-N

—
OJ\/OE OH

o

Compound 36A. tert-Butyl 3-((5-methyl-1,3,4-oxadiazol-2-yl)methoxy)azetidine-

1-carboxylate

N‘N\ O—<:N—Boc
2 S
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F 66 HO 357 >95.6 0 0 0 -o 67 Ho 343 >98 o0 F 68 HO

299 97 HO 69 0 317 99.6 O-~/ \ 299 95 70 HHH4" OH
wWORPs/P24802 346 98 N O O _ 72 0 308 98.8 0 / PCK/USNOT®76593

HO 362 92.5 0 'Br 127 WD 2008/ 024892

PCT/ US2007/ 076593 Exanple Structure LC M5 Mass HPLC

[(MH /(MH +] purity (%9 74 Br 362 96.3 75 HO 333

96. 90255 OHr &} sdlution 0F 113 dhy &3%y1%2etidine (250 mg, 1.443 mmol) in

10

15

20

25

THF (3 mL) at 0 °C, was added NaH (75 mg, 1.876 mmol) in portions. The mixture
was stirred at 0 °C for 0.5 hour, then at RT for 0.5 hour. To the above mixture was
added a solution of 2-(Chloromethyl)-5-methyl-1,3,4-oxadiazole (191 mg, 1.443
mmol) in THF (3 mL) slowly. After stirring at RT overnight, the mixture was
quenched with NH4Cl (10 mL, saturated aqueous), then extracted with EtOAc (3 X 30
mL). Combined organic layers were dried (MgSQy,), concentrated, and purified via
column chromatography (SiO,, 0-70% EtOAc in n-hexane) to provide compound 36A
as colorless oil (100 mg, 25.7 % yield). LC/MS (m/z) =270 (M+H)". "H NMR (400
MHz, CDCls) & ppm 4.60 (s, 2 H), 4.29 - 4.39 (m, 1 H), 4.04 - 4.10 (m, 2 H), 3.81
(dd, /=9.67,4.39 Hz, 2 H), 2.55 (s, 3 H), 1.38 - 1.42 (s, 9 H).

Compound 36B. 2-((Azetidin-3-yloxy)methyl)-5-methyl-1,3,4-oxadiazole
hydrochloride

)NI\_ :\>_/O—<:NH HCI
[00226] Compound 36B was synthesized from compound 36A via Boc-
deprotection in 4 M HCI in dioxane followed the procedure described in Example 28.

LC/MS (m/z) =170 (M+H)".

Example 36.

[00227] Example 36 was synthesized from compound 26A and compound 36B via
standard peptide coupling reaction (see procedure in Example 23). HPLC Rt (Method
B): 6.25 min; LC/MS (m/z) = 438 (M+H)". '"H NMR (400 MHz, CDCls) & ppm 7.22
-7.33 (m,4H),7.12-7.20 (m, 1 H), 4.29 - 439 (m, 2 H), 3.70 - 3.86 (m, 3 H), 3.42 -
3.53 (m, 1 H), 2.97 - 3.05 (m, 0.5 H), 2.80 - 2.93 (m, 1 H), 2.70 (dd, J=9.9, 3.3 Hz,
0.5H),2.19 -2.62 (m, 9 H), 2.11 (d, /=13.7 Hz, 1 H), 1.77 - 2.04 (m, 4 H), 1.60 -
1.72 (m, 2 H), 1.49 - 1.60 (m, 1 H), 1.44 (dd, 1 H).
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HO '~~/ SOH 77 HO 333 98.4 HO O CI 78 1N 314 96

0O F79 N372 96.2 000 F 80 QN 328 98 0 F 81 0-4-
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-128 WD 2008/ 024892 PCT/ US2007/ 076593 Exanpl e

Structure LG/ M5 Mass HPLC [(MH) /(MtH) +] purity (9
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EXAMPLE 37

0
HO/CN

Cl

Compound 37A.

HO

Cl

[00228] Compound 37A was synthesized from 2-adamantane carboxylic acid via
direct a-alkylation by following the procedure described in Example 5.
Alternatively, compound 37A was synthesized via stepwise procedures described by
Scheffer, John R. (Journal of the American Chemical Society, 126(11):3511-3520
(2004)). LC-MS (m/z) =303 (M-H)".

Example 37.

[00229] Compound 37A (15 mg, 0.05 mmol) in SOCI, (0.5 ml) was heated at 60
°C under Ar overnight. Excess SOCI, was evaporated off under reduced pressure to
provide the corresponding acid chloride as a yellow oil. To a solution of above acid
chloride in CH,Cl, (2.0 mL) was added Et;N (15 mg, 0.15 mmol), followed by 3-
hydroxyazetidine (8.0 mg, 0.075 mmol). The mixture was stirred at RT overnight.
Solvent was evaporated. The residue was purified via Prep HPLC to provide
Example 37 as a white solid (13 mg, 72% yield). HPLC Rt (Method A): 6.80 min;
LC/MS (m/z) =360 (M+H)". "H NMR (400 MHz, CDCl:) & ppm 7.11 - 7.45 (m, 4
H), 4.15 - 4.42 (m, 1 H), 4.01 -4.15 (m, 1 H), 3.97 (s, 2 H), 3.63 - 3.79 (m, 2 H), 3.44
-3.64 (m, 3 H), 3.15 - 3.30 (m, 1 H), 2.81 (t, /=14.29 Hz, 2 H), 2.63 - 2.73 (m, 1 H),
2.38-2.59 (m, 2 H), 2.33 (s, 2 H), 2.10 (dd, /=29.41, 13.47 Hz, 3 H), 1.59 - 1.97 (m,
2 H).
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2008/ 024892 PCT/ US2007/ 076593 Exanpl e Structure LG/ MS
Mass HPLC [(MH) /(MH)+] purity (% 94 HO ~ 360 88

NO 0 HO F 95 HO- | HO 360 96 N

EXAMPLE 38

OH
HO
Th
(o] Cl
Compound 38A.
o)
2
N~

\
[00230] A mixture of compound 25A (1.84 g, 8.84 mmol), malononitrile (0.561
mL, 8.84 mmol), and ammonium acetate (0.068 g, 0.884 mmol) in EtOH (110 mL)
was stirred at room temperature under argon for 6 hours. After evaporating the
solvent, the residue was purified via column chromatography (SiO,, 0-60% EtOAc in
10 n-hexane) to provide compound 38A (2.01 g, 89% yield) as a white solid. LC/MS
(m/z) =257 (M + H)". '"HNMR (400 MHz, CDCl): & ppm 4.00 (s, 4 H), 3.17 (br. s.,
2H),2.37 (br. s.,2 H), 2.34 (br. 5., 2 H), 1.93 (br. 5., 2 H), 1.82 (br. s., 2 H), 1.79 (br.
s., 2 H).

15 Compound 38B.

4
N cl

[00231] To a solution of 3-chlorobenzylmagnesium chloride (7.02 mL, 1.756
mmol) in THF (10 mL) at -5 °C under argon was added a solution of compound 38A
(150 mg, 0.585 mmol) in THF (20 mL) dropwise while maintaining the temperature
20  below 0 °C. After stirring at this temperature for additional 1 hour, the mixture was
warmed to room temperature over a period of 1 hour. The mixture was then diluted
with saturated NH4Cl1 (50 mL) and extracted with ethyl acetate (50 mL). The organic
layer was washed (brine), dried (Na,SO,), filtered and concentrated. The residue was

purified via Prep HPLC provide compound 38B (200 mg, 0.522 mmol, 89 % yield) as
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HO 400 98 O F 99 HO'O OH 360 96.3 N O F 100 HO
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96.4 (chiral) O F 103 it HO O off 374 96.2 (chiral)

ON O F 130
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a white solid. LC/MS (m/z) = 383 (M + H)". "H NMR (400 MHz, CDCl:): & ppm
7.37-7.27 (m, 4 H), 4.55 (s, 1 H), 3.97 (s, 4 H), 3.21 (s, 2 H), 2.23 - 2.34 (m, 2 H),
2.06-2.18 (m, 4 H), 2.01 (br. s., 2 H), 1.93 (br. s., 1 H), 1.83 (br. s., 1 H), 1.70 (br. s.,
1 H), 1.67 (br. s., 1 H).

Compound 38C.

OH

HO

[00232] A mixture of compound 38B (160 mg, 0.418 mmol), KOH (258 mg, 4.60
mmol), and ethylene glycol (2 mL) was placed in a 10 mL sealed tube reactor and
heated at 205 °C oil bath for 18 hours. The mixture was cooled to room temperature,
diluted with a solution of citric acid (50 mL, 10% w/v) and extracted with EtOAc (3
X 25 mL). The organic layer was washed (brine), dried (Na,SOy), filtered and
concentrated. The residue was then diluted with HCI (aqueous, 10 mL, 2.0 M) and
THF (10 mL) and heated at 60 °C for 6 hours. The THF was concentrated and the
remaining aqueous phase was diluted with brine and extracted with ethyl acetate. The
organic layer was washed (brine), dried (Na,SO,), filtered and concentrated. The
residue was then dissolved in MeOH (20 mL) and sodium borohydride (47.4 mg, 1.25
mmol) was added in portions. The mixture was stirred for 1 hour and quenched with
aqueous HCI (5 mL). The solvent was concentrated and the residue was purified via
Prep HPLC (Gradient Solvent System: From 50% A : 50% B to 0% A : 100% B; [A =
10% MeOH/90% H,0 + 0.1% TFA]; [B = 90% MeOH/10% H,0 + 0.1% TFA];
detection at 220 nm: 10 min gradient; Phenomenex Luna AXIA 30x100 mm) to
provide compound 38C (73 mg, 50% yield) as an off-white solid. LC/MS (m/z) =
333 (M-H). "H NMR (400 MHz, CDCls) 3 ppm 7.24 - 7.33 (m, 2 H), 7.14 - 7.23 (m,
2H),3.79-3.89 (m, 1 H), 3.07 - 3.24 (m, 2 H), 2.50 (d, /=7.03 Hz, 2 H), 2.41 - 2.48
(m, 1 H), 2.17 (dd, J/=14.06, 3.52 Hz, 1 H), 2.10 (d, J/=2.64 Hz, 1 H), 2.04 (dd,
J=14.06, 2.20 Hz, 1 H), 1.99 (br. s., 1 H), 1.90 (br. s., 1 H), 1.82 (d, /=14.50 Hz, 1 H),
1.76 (br. s., 1 H), 1.71 (br. s., 1 H), 1.53 - 1.67 (m, 3 H).
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WD 2008/ 024892 PCT/ US2007/ 076593 Exanple Structure

LC/ M5 Mass HPLC [(MH) /(MtH)+] purity (%9 104 HOV
WR2@899692 N O 105 O 368 96.8 HO N O 106 451 BIT/US200M076593

N HO O 107 -0,01 388 99.4 NOO -~r~11 F 108 0 388

98 MK 0O 109 353 98 OF 110 vv H 369 98 N OCH O _

F 111 385 98 0 OF

[00233]  Alternatively, compound 38C was synthesized via the stepwise procedures

described in Example 25.

Example 38.
S [00234] Example 38 was synthesized from compound 38C and 3-hydroxyazetidine

hydrochloride via standard peptide coupling reaction (see procedure in Example 23).
38: white solid; Yield 23%. HPLC Rt (Method C): 6.380 min; LC/MS (m/z) = 390
(M+H)". 'H NMR (400 MHz, CDCl3): & ppm 7.20 (br. s., 2 H), 7.14 (br. s., 1 H),
7.06 (br. s., 1 H), 4.59 (d, /=3.52 Hz, 1 H), 4.27 (br. s., 1 H), 3.76 - 3.93 (m, 3 H),

10 3.49-3.66 (m, 1 H), 3.05 - 3.33 (m, 2 H), 2.40 (d, /=9.67 Hz, 1 H), 2.27 (br. s., 3 H),
1.93-2.16 (m, 5 H), 1.82 - 1.91 (m, 2 H), 1.69 (t, /<11.42 Hz, 1 H), 1.58 (t, /=12.08
Hz, 2 H).

EXAMPLES 39 TO 386
15 [00235] Examples 39 to 386 in Table 1 were synthesized according to the
procedures described in Examples 1 to 38, the schemes, or by other similar methods
known to one skilled in the art, with other appropriate reagents. In the structures set
forth in Table 1, the “~O” attached to an adjacent carbon atom substituted with =O is
used to denote an “-OH” group. Similarly, in the structures set forth in Table 1, the
20  “N” attached to an adjacent carbon atom substituted with =O is used to denote an
“NH” moiety. The compounds set forth in Table 1 below are racemic, achiral or

diastereomeric unless indicated to the contrary.

TABLE 1
Example Structure LC/MS Mass HPLC
[(M-H)/(M+D)] | purity (%)
39 HO 283 94.8

40 287 >95

HO,
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112 Ny 360 98 No N 113 N~ 383 97 No F 131 W
2008/ 024892 PCT/ US2007/ 076593 Exanple Structure LC/ M5
wOR®S/OHBYC [ (MH) /(MH +] purity (% 114 07 BCHUS2047/076593
96 HNO _ F 115 NOH 369 97 N OF 116 H77 374 98
NOHO117 O Co 400 95 b O 118 118 j~0 414 96 Oy N

OOF 119 351 98 N O

Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
41 HO 313 >98
o
O~
42 HO, 299 99
o
o
\
43 HO, 299 >97
o
o
/
44 o 275 >95
o
F
45 HO 283 96
o
46 HO 303 98.5
o
cl
47 HO 294 95.6
o
NC
48 HO 294 98
o
NC
49 HO, 271 90
o
50 Ho 247 95
o
F
51 ~o 291 96
HO.
)
F
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N 120 "\ 360 95 N ON 121 0 O'H 356 98 N O 122 0

356 98 N H O 123 HO 299 95 0 132 WO 2008/ 024892

WOEANBSBID7/ 076593 Exanpl e Structure LG M5 MaBGI/HEL0C7/076593
[(MH /(MH+] purity (%

98.3 HBO O C 126

Ho 305 91

O F 128 NO 402 98.8 OO Q

Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
52 261 97
HO
0o
F
53 HO 0 277 >90
é&o
F
54 ho OH 303 >92
o
F
55 o P 354 >99
N
[o]
F
o “'Br
F
57 % 366 95.7
HO.
>
58 9 345 94.9
HO. -
o
F
59 HO o 301 96.8
o
F
60 HO OH 317 >95
6
F
61 HO Lom 366 >95
(chiral) I\
>
62 Ho O 366 95
(chiral) 2’\@—
F

- 126 -
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F 129 HO 218 >90 O\\ N 130 ,OH 319 99 (chiral) HO

Cl 131 HO OH 319 99 (chiral) 0 C 132 o 287 98 HOF
wQa3®seiaseB7 97.2 0 F 133 WD 2008/ 024892 PCT/US2007/076593

PCT/ US2007/ 076593 Exanple Structure LC M5 Mass HPLC

[(MH /(MH) +] purity (%9 134 F 273 98.2 ~-0 HO 135

289 >95 HO O F 136 283 97 HO 137 HO CH 291 >95 O

, HF Example Structure LC/MS Mass HPLC
[(MED/(M+H)] | purity (%)

63 Ho. OH 303 >95
6
F
F

64 Ho. 317 >95

65 Oy O 331 >95
Ho%\@
° S
2
66 HO. 357 >95.6
o
§e
o

67 Hoy\@ 343 >08
., ~F
o ¢ ‘0
$
68 't 299 97
Hoh@
6 3

69 o 317 99.6

70 ¥ 299 95
o, h@
o 2 “'oH

71 j’\ 346 98

72 o 308 98.8
o
N//

73 Ho»—\@ 362 92.5
o 2 'Br
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138 F 275 >95 OO HO 139 F 277 >98 / OHH ~-O HO
288 98 HO 140 JN p 141 HO 301 98 O F 142 Ho~1 317
WO 2008/024852 134 WO 2008/ 024892 PCT/ US2007/ 076593PCEKS29P1/676593
Structure LC/ M5 Mass HPLC [(MH) /(MtH) +] purity (%9
143 0 OOf 362 >92 N/ \ F 144 HOOH 319 98.1 0 C
145 Ho 317 97.8 I-rA 0 b-cl 146 HO 333 99.3 O

~ ~0OH/ \ Bxhmptét|l PO S Bguctivd LC/MS Mass HPLC
[(M-H)/(M+H)"] | purity (%)

74 il 362 96.3
(S
75 HO )’\@ 333 96.2
o "'OH

76 1 299 95
pavss
o ‘OH
77 o 333 98.4
D
o

-
78 A g 314 96
(o]
F
79 /5 372 96.2
N
<A 8@
F
80 ﬂ @ 328 98
(o]
F

81 372 98

82 HO/\E\N 2 358 98
(o)

83 R 364 98

(O
“\Qg
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HO/ \ C 148 Ho 335 96 0 cl '/ F 149 HO OH 285 99
(chiral) O 150 HO OH 303 >97 O F / 151 HO 0O OH 299

W@00spz4807 al ) 152 HO OH 303 98

(chiral) O F 1BGI/B8200H076593

299 98 (chiral) 135 WD 2008/ 024892 PCT/ US2007/ 076593
Exanple Structure LG/ M5 Mass HPLC [(MH) /( MtH) +]

purity (%9 154 HO SOH 303 98 (chiral) F 155 HO OH
299 >92 RN 315 Taoule HO O[T oIS M 19 7 neft 333
95.2 [(M-H)/(M+H)] | purity (%)
84 o\s;’\E\N z 422 98
85 °\:\ i ) 342 96
86 ~TOH 358 98
(A
o)
F
87 E(OH 358 98
N
g@
-
88 358 97.2
g
89 . kC\ F 372 95
90 /ﬂ o ; 401 96
T Th@
° <
$7
91 “O\E\ 344 96.3
N
[o]
.
92 “Ot\ 356 98
N
[o]
/O
93 HO, 360 97
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HOOC 158 OH 333 98.7 HOOI \ / C 159 HO OH 327

99 (chiral) 0 160 HO.,OH 327 99 (chiral) 0 161
W@RG088268998 HO Ol \ OH 162 HOb / 348 98 N CPCITIUS2008@76593

HO 362 98 O F 136 WD 2008/ 024892 PCT/ US2007/ 076593

Exanple Structure LG/ M5 Mass HPLC [(MH) /( MtH) +]

purity (%9 164 HOv\ ''" F 362 97 N O F 165 D 436 96

166 HO 3 xdmple N P Sdiucture LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
94 HO 360 88

N

DHO
F
95 HO HO 360 96
EV’\@
o <

r
96 HOT\ 374 95
o \\: =
Q OH
F
97 /Ot‘ 374 97
N
?@"CH
$
98 " 400 98
N
$
99 H°\D on 360 96.3
o
F
100 HO 374 97.3

101 o’ 374 97.5

102 Ho. N 374 96.4

(chiral) nh@*ou
o S

103 HO. OH 374 96.2
(chiral) pe! N
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"nNO C 169 HOt7 356 >96 OH O 304 98 170 HO ' ON
w@2008®248971 HO \ 354 >97 O C-6 172 HOON O 358POBUSNON76593

173 "O~- OH 364 95 137 WD 2008/ 024892

PCT/ US2007/ 076593 Exanple Structure LC M5 Mass HPLC

[(MH /(MH +] purity (%9 174 O- 420 98 ~ N O 175 "

r-0 457 Prxampll | N O Juldike/© , T |3 LC/MSMash HPLC
[(M-H)/(M+H)] | purity (%)
104 " 340 >96

o

105 7 368 96.8
HOJKEN

o

106 2 451 97.4
N
o 70,
HO
(o]
10 -0 .
7 n 388 99.4
e
388 98

v
108 %N, g
%{@

109 X\\, 353 98

110 % 369 98
N o-H
¢
111 385 98
O}Nb
N
¢
d
112 360 98

113 N\% 383 97

- 131 -



177 344 97 HON b-1 178 ~ 471 97.7 179 HO ~/ OO fH

348 98 Ne.. " HOF 180 HO JIH 334 95 N OH O F 181
WHDSONE3B8 95 X (OH ~/ O F 182 446 95 Q NPA/U8B07/076593

413 95 H 184 HOOH 384 95 O N O - 138 W

2008/ 024892 PCT/ US2007/ 076593 Exanple Structure LC/ MS

Mass HPLC [(MH) /(MH)+] purity (%9 185 OH 439 95

HO DNO O Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
114 o 374 96
T

115 N\\lﬁ oM 369 97

116 #)&%;L 374 98

117 ot 400 95

5
o]
118 D‘}Lo 414 9%

119 Ob 351 98
[e]
”%g
120 N\\iﬁ 360 95
N
o]
i
N
121 ob ot 356 98
4§
122 R 356 98
[e] H
123 "o oH 299 95
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186 "b 462 95 i NOH 187 493 97 H"' "CH O -1 188 HO

358 98 0O 189 ", 460 98 0O 190 HO ,0 HO 388 97 N\ /
WQAADSMAOH 359 98 ,Ne... OF 192 q 417 97 CQ/USP07/076593

193 HWNVL /1 1 437 97.9 OOH F 194 - 417 95 HN p SCH

F 139 WD 2008/ 024892 PCT/ US2007/ 076593 Exanpl e

Structure LC/ M5 Mass HPLC [(MH) /(MH) +] purity (%9

195 433 A ampIaN~ Structure LC/MS Mass HPLC
[(M-H)/(M+H)"] | purity (%)
124 o 297 >96
o
125 291 98.3
w-0
0
cl
126 HO%\@ 305 91
o > o,
5 F
FS
127 : 305 91
Ho»’\@
(o] 5
FS
128 Hog@\‘(o 402 98.8
129 o 218 >90
o
W\
N
130 "o ~OH 319 99
(chiral) 8@
o
cl
131 "o OH 319 99
(chiral) 8@'
o)
Cl
132 o] 287 98
HO
F
133 o »\22/ 287 97.2
[} N
.
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OH NO 196 H o" 388 >95 N O 197 "O, 387 >95 198

[-No" 383 >95 FIzN OO _No 199 Ho , 387 98 200
WO-2008/0248b2 417 >95 0 201 -N417 98 NOH O N O PORUBHY7/076593

369 95 OH N OF 203 HO 374 95.3 N O 204 - o~r NOCo"

399 98 i 205 H-OL~ 399 >95 oC CoH 206 _~b NH~ 419 99

COH - 140 WD 2008/ 024892 PCT/ US2007/ 076593

Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)

134 F% 273 98.2
135 2 289 >95
HO ';
(o) s
F

136 o 283 97
HO

137 HO E 5 OH 291 >95
o "'H
F

138 R 275 >95
%o
139 F 2717 >98
Qi
< H

140

288 98

N
141 "o 301 98
o
F

142 Ho},—\@/()\ 317 >97
o 3
F

134 -



Exanpl e Structure LG M5 Mass HPLC [ (M H) /( MtH) +]

purity (%9 207 "OoN 374 95 N~ OF 208 _-,rN 400 >96
W@2NSMRB0H HOD OH 342 97 O 210 -0 NH H 444 96PCDUK2007/076593

N'y J~~N O 9 211 HO 390 >97 NOOH / \ C 212 HH

398 >97.3 213~~/1~l OH 374 98 F N/l jCyt 214 HO HO
300 98 O/ \ C 215 HO- OH 376 >95 N O ClI 216 413 98
HH 217 HEIn 360 9% ucture LC/MS Mass HPLC
[(M-H)/(M+H)'] | purity (%)
143 [ ON-OH 362 92
A ]
£
144 8@ 39 5.1
145 ;g 317 97.8
146 o 7—\@ 333 993
147 “3 333 >98
148 o }r\@ 335 96
149 o on 285 99
(chiral) 8@'
[o]
150 HOZ%@/“ 303 >97
151 o <OH 299 98
(chiral) g@
152 o oH 303 98
(chiral) 8@
(o)
F
153 o oK 299 98
(chiral) g@'
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1,N (chiral) OF 218 HH 425 97 141 WD 2008/ 024892
PCT/ US2007/ 076593 Exanple Structure LC/ M5 Mass HPLC

WQ ¢auBMoR489Y MtH) +] purity (%9 219 "j TO 431 97 EC'DNSIOBI/076593
OF 220 HO-1 OH 367 99 LIN O N 221 NH 431 98 O'DN
OH OF 222 0 427 98 ~D H 223 N' NH 394 97.9 N OH N
0224 Nv 413 97 OH N O 225 330 94 O

Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
154 Ho SOH 303 98
(chiral) g@
.
155 HOB@W 299 >92
o
156 OH 315 95.6
HO
o]
OH
157 OH 333 952
° Cl
158 OH 333 98.7
HO
(o]
Cl
159 Ho OH 327 99
(chiral) J
160 Ho ~OH 327 99
(chiral) J
161 OH 315 98
“°(\€
W OH
162 Ho. 348 98
[o]
Cl
163 Ho 362 98
0
h’\ﬂ@v"’#
o s
¢
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N HO F 226 344 98 HO ~ N 227 N o OH 417 98 (chiral)

OrJ 228 /NOOCH 417 92 (chiral) O'ONO 0 229 /r
W@eBsaBI89D SOH 230 NN of f 417 98 -OrH (chiral )PEr/pSa81076593

413 95 x--CN~~CH 00 142 WD 2008/ 024892

PCT/ US2007/ 076593 Exanple Structure LC M5 Mass HPLC

[(MH) /(MH) +] purity (%9 232 N~o OH 417 98

(chiral) OE&mple P33 30Gsudkfure 11O 7 J 14345 Mid 99 nphdV O’

N H [(M-H)/(M+ID)'] | purity (%)
164 HO i 362 97
m)r\@
o 3
o @
165 °@ 436 96
Ao
&
166 ”°b 390 95

167 “°b HO 390 98.1
o) <

168 HO, 374 97.9

169 "°b 356 >96
N
o

170 o=, @ 304 98
o)

171 " 354 >97
N 3
o]
172 Hot‘ o 358 98
N
o]
!
173 NG 364 95




F 235 _OrH 403 >97 O N 236 N-O 403 95 O N O F 237

_,0H 397 96 O [ 1 238 HO OH 342 >95

WQR3Dsh24892108 >95 N /CH N O |

Cl H 241 HO O WN OH 399 98

(chir
240 417 95 "
(chiral) O r

al) " O
N RCI/B5240%/076593
242 H o 399

97 (chiral) o Noff O 243 457 95 244 "OM OH 360 97
oaF 245 -N;ro~N H 417 98 143 WO 2008/ 024892

PCT/ US20

TEHEARO P S Structure LC/MS Mass HPLC
[(M-H)/(M+H)"] | purity (%)
174 o 420 8
7 ©’ H 9
175 "0 . 457 95
176 Q 477 98
ZZ/NHB@
177 o 344 97
H0—<>N
.
178 8 471 97.7
! -
" AT
5
179 “°b o 348 98
N
)’\E\H
0@
!
180 Hob b 334 95
N [E “OH
o 3
!
181 0 388 95
%54@,%@/0H
182 b 446 95
.
o
183 q 413 95
jan mﬁj
184 "°t| oH 384 95
o]
N
o]
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Exanple Structure LG/ M5 Mass HPLC [(MH) /( MtH) +]

purity (%9 246 _0 OH 356 96 (chiral) " 0 247 OH 358
W©O700822489N. N 408 >95 (chiral) N,N OH N O 408 BIT/USND7/06593

-N ~UN ~OH 250 4,N OH 447 98 O 251 sv 404 95 O- 1 ,

OH O\ / 252 346 98 HO N H O 253 s 388 >95 OH o 254

Os// 390 >95 OHNO\ / 255 CH 350 92 F~ N H 256

NC- OvCOH SIBEixaﬁ%ffe (CNIT Biheture LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
185 dOH 439 95

186 " 462 95

187 q F 493 97
188 Hob F 358 98

N

o]

!
189 "\ 460 98
- L %§
HO HO, ;

190 7 388 97

191 “sz 7 359 98
N

192 ’°),H oH 417 97

193 437 97.9

194 3 417 95
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0 257 OH 374 95.4 HO- N O |
, OH -144 WD 2008/ 024892
wWEQNBNSBOD7/ 076593 Exanpl e Structure LC MS NVBRGI/HPL0C7/076593

>08. 6

[(MH /(MH+] purity (%

(chiral) N

259 N' N

|/ F 258 NN

H 467

N 426

98

(chiral) H\~NrO SOH O N O 260 OH 399 97 (chiral) O
-ONOH O 261 OH 405 97 H~ H O 262 HO OH 356 99 O\

/ 263 OH
265 HO N

BZHnpto] HOB  gWudihrO 387 [IEC/MPRass N| O aioPH 0
SOH 356 96 (chiral) N | M-I/ M+ | purity (%)
195 S0 433 >95

\E\N Z oH
196 ﬁg@/ 388 >95
197 0 387 >95
198 ﬁ Y\@OH 383 >95

HN

o O ¢
199 o R 387 98
200 R »\@ 417 >95
201 /ﬂ)rob 417 98
202 ¥ 369 95
203 " Z oL 374 95.3
204 - Y%gﬁgf’u 399 98
205 /“Yobggw 399 >95
206 A\ 419 99
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O 266 HOO01 OH 376 99 OC ~0 387 95 267 -NHON n
OH 268 HO. C1COH 358 90 (chiral) N O 269 HO /N CH 330

wW@200882870D HO .CN .\ COH 358 95 (chiral) O 145 REX/US2007/076593
2008/ 024892 PCT/ US2007/ 076593 Exanple Structure LC/ M5
Mass HPLC [(MH) /(MtH) +] purity (%9 271 HH 362 95 ~
OH ~H OF 272 HON OH 374 98 273 HO off 356 98 N

(chiral) Pexaddd HO ., FhddD 97 (Cidms dass P fvbc FHPL. O
OH 356 > N [(M-H)/(M+H)"] | purity (%)

207 /o\’:‘ OH 374 95
o 3
:Q
208 /N@/Nn 400 >96
209 Hob OH 342 97
N),f/
[¢]
210 e oy 444 96
eW;

211 ”°n Z 390 >97

212 A

398 >97.3

213 e o 374 98

214 o Ho 390 98
[
215 O 8@/ 376 >95

216 \HJ<° 413 98

217 Ho

BT
@
(chiral) mg@‘w

218

360 92

425 97
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(chiral) O 276 "~" 344 96 277 "1 ,0OH 369 98
(chiral) 07D O 278 ,,CH 383 95

WQ7®8/02389870 >96
O 281 OH 370 98

(chiral)

(chiral) NH2N O O

(chiral) HON O 280 OH 418PCPBS20h7/@6593
(chiral) HO "ONO 282 0 427 97
~ L1 ,0HO 283 HOOH 356 98 N O\ /

-146 WO

2008/ 024892 PCT/ US2007/ 076593 Exanple Structure LC MS

Mass HPLA{&Md) 7 (VFRL§daPUT T TY [(HomEiss - T HpEd 0] >99
(chiral) | | [(M-F)/(M+H)'] | purity (%)
219 e 431 97
220 HOU OH 367 99
221 S 431 98
222 Lo% 427 98
ol
223 o 394 97.9
224 o /ﬁ 413 97
225 330 94
[o]
L
HO
I
226 ] 344 98
N
A
.
227 o N 417 98
T OH
(chiral) 0 \jg@‘
228 R o 417 92
(chiral) I on
o]
.
229 [ 363 96
o - o
230 oK - 417 98
(chiral) ° Y\BQ
231 ol o 413 95
Q




,H 376 >99 285 H-NCl (chiral) 286 OH 390 98.7
HO,ON -<-p Oa,, C 287 OH 390 99.3 HO,ONC O
wQeagskasef f 360 95 (chiral) F/ 289 HOh OH 3B6GI/882007/076593
(chiral) " 0 290 HO OH 356 98 (chiral) 291 HO7r OH
360 95 (chiral) NO F / 292 HO CH 384 98 N O 293 OH
374 97.3 HO,ONOF 294 OH 372 95 HO- O
Example Structure LC/MS Mass HPLC
[(MED/(M+H)] | purity (%)
232 X 417 98

g 7'/0 WOH
(chiral) ° t‘gg
233 ] 360 97
N
A
Cl
234 ] 387 99
o N
\H)ko//:/

235 o b 403 >97

236 /nrot\ 403 95
23 7 /H OH 3 97 96
Vane" 7(‘44@/
238 HO. 342 >95
(chiral) t}‘ o
[o]
239 W 408 >95

240 ] 417 95
N)OI\OLN Cl

241 ) 399 98
(chiral) ™0 or
[o]
242 A 399 97
(chiral) ' 8@%
o]

243 w 457 95

244 "~ Yf 360 97
245 R, Yf 417 98




p 0295 O) OH 356 100

~f 362 95 ~/ OF 299 OH 372 95.5 HQO,j;~NN O OH 300
OH 372 95.6 "N HO-3CN O OH 301 341 98 N O 302 10-ON
358 97 NEEBWRT) O 3O - ON Y8 LCO/MS Mass HPLC
[(M-H)/(M+H)"] | purity (%)
246 -0 356 96
(chiral) O o
o]
247 O 8@/ 358 97
248 Ney 408 >95
(chiral) N""Jﬁ j on
249 7% 408 97
250 I o 447 98
251 N 404 95
(o} n Z .OH
252 346 98
HO—CN H
253 I F 388 >95
sl
254 osf 390 >95
el
255 on 350 92
F—CN H
256 Ne F OH 351 97
(chiral) E‘B@
257 o 374 95.4
HO\CN\(@
258 o F 426 >98.6
(chiral) L 8@

(chiral) 0 147 WD 2008/ 024892
PCT/ US2007/ 076593 Exanple Structure LC/ M5 Mass HPLC
WO dagBeR48oY MeH) +] purity (%
(chiral) v NO 297 H 356 100

296 / N COH 377 97P@r/US2007/076593
(chiral) H O 298 Ho-VvN

~ 144 -




NO4- z \ 304 i0-\N 346 96 O 305 ON O- 490 98 6 N
O 306 324 >98 N O 148 WD 2008/ 024892
wWEQNBNSBOD7/ 076593 Exanpl e Structure LC MS NVBRGI/HPL0C7/076593
[(MH /(MH) +] purity (%9 307 F 362 93 ON O 308 O
328 97 N 309 0 0 283 99 0 310 331 98 HOOCH O 311 0
330 98 HO NHz O 312 OH 381 94.2 N O OH 313 H 399

98.3 Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)"] | purity (%)
259 N 467 98
(chiral) HJ\/"zft\ oH
N
R
260 o X 399 97
(chiral) ' 2oH
o]
261 5 on 405 97
N O‘C" H
262 HOEB@/()H 356 99
263 o 330 96
HO N
[¢]
264 Ao 387 98
ro, g
° &
265 HO OH 356 96
(chiral) /\E}‘
(o]
266 Homg@/w 376 99
267 Koo 387 95
°© <
268 - \OH 358 90
(chiral) {”8@
[o}
269 o 330 95
HO N
[¢]
270 vor-{© \OH 358 95
(chiral) <:”
(o]
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Ol \ A 314 OH 399 97.8 N O 315 406 99.3 HO OH HN O
316 444 99.0 F ~F 317 /;~ 377 100.0 OH HN O 318 I,\-
WaA3DsADBID - 149 WO 2008/ 024892 PCT/ US2007/ 07 6BOBUS2007/076593

Exanple Structure LG/ M5 Mass HPLC [(MH) /( MtH) +]
purity (%9 319 ~ OH 356 91.7 HN O\l 320 NH2 OH 343
99.2 0 HN O 321 404 99.2 OHIiN O 322 392 100.0 N~

OH Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
271 . 362 95
/O_CN H

[+]
I
272 fﬁ 374 98
273 Ho oH 356 98
(chiral) 0‘\8@
o
274 Ho 370 97
(chiral) 08@
275 HOI: AOH 356 >95
(chiral) GB@
[}

276 @w\ 344 96
O

277 N \OH 369 98
(chiral) oA
[o]
278 \OH 383 95
(chiral) N
HoN o ©
279 oH 370 >96
(chiral) HO'O“
o
280 i O N 418 >95

370 98

281 \OH
(chiral) “°\‘O‘\8£@
o

282 7 427 97

(chiral) @ oH
o
283 0 8@L 356 98




HN O 323 ~OH OH 358 100.0 N O\l 324 H o OH 402 95.3
325 rj OH 342 91.2 -NO326 "' / v 465 97.9 OHNO

WG208426990. 9 HO OH N O 328 OH 342 97.1 O 15BCTATS2007/076593
2008/ 024892 PCT/ US2007/ 076593 Exanpl e Structure LG/ M5
Mass HPLC [(MH) /(MH +] purity (% 329 N H O OH 459
100.0 1 N 330 432 98.4 OH ~-N 0 331 397 96.4 ,°

Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)

284 0 on 376 >99
(chiral) 8@’

cl

285 HO\E}‘ wOH 376 >99
(chiral) g@
286 o 390 98.7

Ol

287 " 390 99.3
f%‘%
\C}« \OH

288 Ho 360 95

(chiral) 8@

289 o on 356 93
(chiral) EB@
o]
290 w0 on 356 93
(chiral) E‘B@’
o)
291 0 o 360 95

(chiral) N
0o
F

292 Hobig@/w 384 98
293 o 374 97.3
o

OH
294 o 72 95
o
295 o™ on 356 100
(chiral) K/Ngg
(o]
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s OH HN O 332 CHH 370 97.0 <Z9 COH 333 N OH 404 100.0
334 390 100.0 OH HN O 335 N 433 98.4 N~ eOH ~N O 336
WO 200842489200.0 / OH HN O 337 F "Q 449 99.1 NCHUSNO76593
338 NX 394 97.9 \r_NOH HN O/ 151 WD 2008/024892
PCT/ US2007/ 076593 Exanple Structure LC M5 Mass HPLC

[(MH) /(I\/H-I—|)+] purity (%9 339 sue" OH 370 97.5 YN
HN O 340 Ng@98k PP- D Structure LC/MS Mass HPLC
[(M-H)/(M+H)"] | purity (%)
296 OH 377 97.9
(chiral) @/ﬂ
(o]
297 oH 356 100
(chiral) Sk
o]
298 Ho~ Z 0;’ 362 95
N
o @
F
299 OH 372 95.5
HO
\CN 0 OH
300 OH 372 95.6
HO\CN
o]
OH
301 G 341 98
o
302 0 358 97
(chiral) N
(o]
303 o<}, Z 448 98
\,//Z [o]
304 o, 346 96
o
305 o M-} 490 98
N
g7
o
306 G 324 >98
o]
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OH HN O 341 " 469 98.3 HyN ~\ O 342 433 99.3 N OH

HN O 343 SN o OH 394 100.0 N N 344 N 377 100.0 OH HN
w@2®89248p2 384 99.3 0 OH HNN O 346 369 100.0 BAWUBRCHI76593

325 100.0 HN O 348 OH OH 330 100.0 HN O 152 WO

2008/ 024892 PCT/ US2007/ 076593 Exanple Structure LC/ MS

Mass HPLC [(MH) /(MrH) +] purity (%9 349 ° 431 96.4

I N~ OH Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
307 r 362 93
o

308 o 328 97
C‘B@
309 o 8@%’ 283 99

o)
310 OOH 331 98
HO,
g@)\
311 it 330 98
HO, NH,
g@”
-
312 OoH 381 94.2
N:\CN
[e]
OH
313 oH 399 98.3
\\CNW(\%:
° Cl

314 on 399 97.8
Nz Y
o
a

315 406 99.3

HOS OH
HN,

317 Q 377 100.0
318 430 100.0
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ON O 350 406 98.9 OHHNO351r -1 OH344 96.5 NO

352 NOH 371 100.0 HN O 353 390 100.0 OH i N O 354
wa@sBIn ~ OH N O 355 OH 340 97.2 HN O 356P¢DUSIOBMIT6593

457 99 od~ ,OH (chiral) O-" 357 HO-_H aOH 358 96

(chiral) H 358 HO O 387 96 V NH, 359 OH 390 99 HO'ON

O C 153

Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
319 o 356 91.7
o
[o]
320 NH: OH 343 99.2

321 404 99.2
OH

322 =\ 392 100.0

323 OH OH 358 100.0
o
[o]

324 i OH 402 953
325 OH 342 91.2
/N/J
)
326 ¢ S 465 97.9

327 446 90.9

328 Y o 342 97.1
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WD 2008/ 024892 PCT/ US2007/ 076593 Exanple Structure
LCMS Mass HPLC [(MH) /(MtH) +] purity (%

wWO2@60248p2 374 99 HO,ON O |

360 376 97
\ F 362 OH 383 99PCTNUSX0B7/076593

363 OH 399 96 N OC [/ 364 Ho OH 419 100 NHS / 365F
O 460 100 FFO4 HNO/ 366 OF 460 100 OHF HN O
367 OH 376 100 HN O 368 OH 342 100 HN O

Example Structure LC/MS Mass HPLC
[(M-H)/A(M+H)"] | purity (%)
329 H0 OH 459 100.0
A
ES:
330 @ 432 98.4
331 >\( 397 96.4
Nos OH
e
o]
332 R0 OH 370 97.0
d‘”‘?/
333 n\%@/o" 404 100.0
334 Q/ 390 100.0
OH
HN
o]
335 Q 433 98.4
336 Q 411 100.0
337 \Q 449 99.1
el
338 '{g\‘ 394 97.9
SjN OH
o
o]
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369 VN 357 99.3 OHHN/ O370 NOH 413 98.6 N/ ~)

\ 0 -154 WO 2008/ 024892 PCT/ US2007/ 076593 Exanpl e
W@L8024802 LC/ MS Mass HPLC [ (M H) /(M-H) +] purPCHU$2E7/076593

371 0 0 399 100 N OH HN O 372 OH 328 99.1 HN O 373

OH 356 100 N O 374 465 100 N\ OH d N O 375 A 465

100 cl OH OO 376 ~ - OH 358 100 N
Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
339 s;”\: on 370 97.5
HN
o
340 390 95.5
OH
HN)f
o
341 :“ ° - 469 98.3
342 433 99.3
s
N$S OH
HN)ﬁ/
o
343 L o 394 100.0
N
<
344 Q 377 100.0
N\
OH
HN)'/ZOg
o
345 o 384 99.3
¢ y
HN)‘/ﬁ/
o
346 Sy oH 369 100.0
Q)f
o
347 =N 325 100.0
348 H OH 330 100.0
HN
)
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O377 N 371 100 / OH-N O 378Z off 444 100 0O N Y-~f
379 Ho off 384 100 N O 155 WD 2008/ 024892

wWEQNBNSBOD7/ 076593 Exanpl e Structure LC MS NVBRGI/HPL0C7/076593
[(MH /(MH) +] purity (%9 380 445 99.3 OH O 381 459
100 UNOH O\l 382 HOOH 425 100 383 ~ 370 98.3
OH HN O 384 OH 454 99.5 HN O/ O 385 OH 420 98

HO -0 O Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)"] | purity (%)
349 Q 431 96.4

350 Q 406 98.9

351 HOH OH 344 96.5

352 N0 OH 371 100.0
HNS
e
353 390 100.0
OH
o]
354 % 402 100.0
OH
N
[o]

355 oH 340 97.2
HN
[o]
356 v 457 99
(chiral) o 8@
357 SN qoH 358 96
(chiral) }N A
[o]
358 HO ? 387 96
t}\l NH;
o]
.
359 o 390 99
o
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O 386 OH 388 97 HO N O\

S ASSAY(S) FOR

11- BETA- HYDROXYSTERO D DEHYDROGENASE ACTI VI TY [ 00236]

wabesiomsyitro i nhibition of

| bet a- HSD1 was
[3H - Cortisone with a specific radioactivity of 50

5 determ ned as f

ol | ows.

reconbi nant human PCT/US2007/076593
[ 00237]

C/mol (ART 743, Lot: 050906) was from Anmeri can
Radi ol abef §@,FNEM Cal SKrudiRC- (St [Lalinis M) | 1p®B] WO
2008/ 024892 PCT| US2007/ 076593 monocipoaimab pidy (%)
Cortisol [(Peb- 9R94M R Loy L- 28)] wassfer om Fasb7 Cogst
Bio., (North Berw ck, ; Protein A-yttrium
silicate,| type-1, SPA bugl\uu) (RPN-143) |[was from
Anmer sham Li-feSe ences, (B} CP%I AN NP - 384
vel | - Opti|pl ate3B4(r) #6 7299) |was “fTom Per kPhEl frer
(Boston, |MA); DPBS, ?ﬂ'l 4~(1404Q) is from% G BCQ,
(Grand Is|land, NY); carb e oI ong (C4790) is from
Sigma, (St touis, MJ. [0 ] Rur T kgngtn 99
reconbi nant hunpn % cDNAs and the ¢DNA
encodi ng jhuman [L1( 3- b2 © exXpressed stably in|HEK
293 EBNA [cells.| Cells were~growl i n DVEM ( hi gh
gl ucose) [coPi3ai hi ng MEM no 8senti al 3®m no|acies, |L-
gl ut am ne, hygrpnyFRQ) pg/m), and G 418(200
pg/m) in the pfesence of 10%(FBS. [00239] Human
11(3-HSD-|1 transfected HEKNM93 E N
to 80% clonffuency and el | etl%as qui ER
frozen and stored purification. Cell
paste, 40 g from - )as t hawed in wat el
and then (100 n] 8&sho n buffer H|{(0.01 M
sodi um phiosphate pH 6.5 g 0.25 M 15 sucrose
and pr ot easéssi nhi bl)(,r cocktail (|Rochéc0#183614801
tabl et per 50 nl) @ added to conpl etely|thaw the
paste. The cell| paste susp I'on |was horogeni zed
using a Polytrop for 20 ds tlo create a
honmogeneous mi xture. Addighonal RQuffer H was added to
a vol une jef 36?600 undF celrfts—were broken—open—ustng a
N2- bormb (fat ~ 4C |n batches by treéfti ng|at 500
psi. The |extract erjuged at 750 X g|for

367 376 100

368 //4 on 342 100

369 g/ 357 99.3

370 én?m* 413 98.6

G,




20 30 m n.

g for 30

m n.

The super nat ant
wW@e00g058000 X g for 60 mn.
resuspended in buffer

The supernatant was centrifuged at 20,000 X
was further centrifuged
The 105,000 X g pePCBUSHET076593
H and centrifuged at 105,000 X g

for 60 mn. The mcrosone pellet was scraped fromthe
bott om of tube and resuspended in 0.01M phosphate
buffer, PFBmg CONT al THRAPF O €AFE IANIS Mkt O S Hproche
#1836145,] 1 tabjet per 50 m). 25 [Ai-iiguets]Wedgy &b or ed
at -80 C unt1l nheedede The protei|n copentrati oo Was
nmeasured | by the Bi oRdd net hod usgi ng BSA st andar d.
[ 00240] npounds weke dj ved |in DMSO to|obtain|10
mM st ock | concentratw romthe 10 mM st ock, the
conmpounds| were diluted jn DVSO tg achieve the
concentrations.| 30 110 D-1 SPA |lenzyme assay -157|WO
2008/ 0248923 RBCT[ US2 02471}28110- HSDo1 was
assayed by Scintill y assay in|a 384-yel
Perkin Eljmer whjte plat- e response|of the
conpounds| was det er mi 1 half-log|dilutions
of conpound in DVSO in To each well, 0.% PI
of conpound’3di ution werle adéd®d. 15 pldo of
assay bufffer (fpr bl 15 p | 5 of human
m crosongs i n assay b er’were added next and the
pl ates were incpbat ed® r 10 mn at roomtenperatuyre.
The final| mcrosomal prefein concentration was 1.1
pg/ assay.| D&l i cat ds)were in the |[sane*Pl at e | on&r oy
bel ow thel ot her| 1Q" [} of Cortli sone (fina
concentration 40 nM ed tq each well |and the
pl ate was| spun | down to° and Qring down the
contents to thel bottom of he wellls  The plates were
10 i ncubat edat | r t enperature Wt h*gent1 ¢ sHiki ng
for 4 hrs| The feactl ™ Vas tropped with addition|of
10 p I of| 10 mM car be Then, 0.5 ng|of yttrium
silicate [SPA beads coupl to antji -cortisol |anti body
in 20 Pl were added to al he wells of plate, which
wer e spun demn pnce nope and incubategssat r ooMmgo
tenperature overnig pI ate was read iin a
TopCount (fr) (1 mn/ ta were upl oaded 15
automatically tp Toolo , a Lead Eval uation
informatilcs programfo ata captjure and cal cul ation.
G aphs wefesgenerated~wth the rve WRSter [progra
[ 00242] donpoungds of ent |invention ywere tested
in the asjsay described di atgl y above and the
results shown in the Ifa e 2 bel gw were obt ai ned. 20
TABLE 2 Bxanpl e St ruct HSD1

378 (:iy’“2:j7W/E%§F;;/ 444 100

379 384 100
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IC50 (nM 4 0 234 HOF 8 0 633 HO& F -158 WO

2008/ 024892 PCT/ US2007/ 076593 Exanple Structure h
WOi308/02483D (nM 20 NN-NH 10000 N F 22 O H 1BOI/US2007/076593

:SNO F 23 HO- 83 N""SOH 0 F 25 HO ~C , ~oH

85 NO F26 HO ,0H2.9 NO 27 HO'CN 12 'fL~-N O

F 28 10

Example Structure LC/MS Mass HPLC
[(M-H)/(M+H)] | purity (%)
380 \Q 445 99.3
O

381 9 459 100
C

382 i Eo F/OH 425 100
\é

383 370 98.3
OH
HN
o
384 o 454 99.5
N
o

385 “O\C E §;/0H 420 98
N
o
Oy,
386 Hoﬂ E §;/°” 388 97
N
0

ASSAY(S) FOR 11-BETA-HYDROXYSTEROID
DEHYDROGENASE ACTIVITY
[00236] The in vitro inhibition of recombinant human 11beta-HSD1 was

5  determined as follows.
[00237] [*H]-Cortisone with a specific radioactivity of 50 Ci/mmol (ART 743, Lot:
050906) was from American Radiolabeled Chemicals, Inc. (St Louis, MO);
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N, NN~ SOH N O -159 WO 2008/024892

PCT/ US2007/ 076593 Exanple Structure h HSD1 |1 C50 (nM
W@20081024822 0 N O "CN F 32 H O CONH2 21 O NONP@I/US200 3476593

---~N N 196 "OH N O636 35 dNCOH NO 36 NN 14 N

SOH O37 015 HONC / 39 HO24 0O44 Ho 3.0 O

10

15

20

25

30

monoclonal ab to Cortisol (P01-9294M-P, Lot: L-28) was from East Coast Bio.,
(North Berwick, ME); Protein A-yttrium silicate, type-1, SPA bead NJ® (RPN-143)
was from Amersham LifeSciences, (Piscataway, NJ); 384 well-Optiplate384"
(#6007299) was from PerkinElmer (Boston, MA); DPBS, pH 7.4 (14040) is from
GIBCO, (Grand Island, NY); carbenoxolone (C4790) is from Sigma, (St Louis, MO).
[00238] Full length recombinant human 11B3-HSD-1 cDNAs and the cDNA
encoding human 11B-HSD-2 were expressed stably in HEK 293 EBNA cells. Cells
were grown in DMEM (high glucose) containing MEM non-essential amino acids, L-
glutamine, hygromycin B (200 pg/ml), and G-418(200 ug/ml) in the presence of
10% FBS.

[00239] Human 11B-HSD-1 transfected HEK 293 EBNA cells were grown to 80%
confluency and the cell pellet 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 protease inhibitor cocktail (Roche #1836145 1 tablet per 50 ml) were
added to completely thaw the paste. The cell paste suspension was homogenized
using a 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 #1836145, 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.

[00240] 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.

118-HSD-1 SPA enzyme assay
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[00241] 11B-HSD-1 was assayed by Scintillation Proximity assay in a 384-well
Perkin Elmer white plate. The dose response of the compounds was determined using
11 half-log dilutions of compound in DMSO in duplicate. To each well, 0.5 pl of
compound dilution in DMSO were added. 15 pl of assay buffer (for blanks) or 15 pul
5 of human microsomes in assay buffer were added next and the plates were incubated

for 10 min at room temperature. The final microsomal protein concentration was 1.1
ug/assay. Duplicates were in the same plate one row below the other. 10 ul of *H-
cortisone (final concentration 40 nM) was added to each well and the plate was spun
down to mix and bring down the contents to the bottom of the wells. The plates were

10 incubated at room temperature with gentle shaking for 4 hrs. The reaction was
stopped with addition of 10 pl of 10 mM carbenoxolone. Then, 0.5 mg of yttrium
silicate SPA beads coupled to anti-cortisol antibody in 20 ul were added to all the
wells of plate, which were spun down once more and incubated at room temperature
overnight. The plate was read in a TopCount® (1 min/well). Data were uploaded

15  automatically to Tool Set, a Lead Evaluation informatics program for data capture
and calculation. Graphs were generated with the Curve Master program.
[00242] Compounds of the present invention were tested in the assay described

immediately above and the results shown in the Table 2 below were obtained.

20 TABLE 2
Example Structure h HSDI
IC50 (nM)
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F
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Syndr onme or o tro gescrtbed—1 oh al

J. Am  Med| Zgg 97(2002) and Krbeeny et
al ., Curr. [Med. Che Bvidoc. & |Met ab. Agents,
1:1-24 (2001). 10 B. g®ons [ 00252] The present
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[00243]

determined as follows.

The in vivo inhibition of recombinant human 11beta-HSD1 was

[00244]
from Jackson Laboratory (ME, USA). These mice were fed a 60% fat diet (Research

Studies were conducted utilizing diet induced obese (DIO) mice obtained

Diets D12492) soon after weaning and kept on this diet for 24 weeks. These mice

were individually housed. All mice were housed under controlled temperature (23
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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.

- 166 -



WD 2008/ 024892 PCT/ US2007/ 076593 di scl osure of which
is incorporated herein by reference, enploying dosages
wW@g00802480t t herein, which conpounds desi gnatRdI/ES2007/076593
preferred are preferred for use herein. [00257]
Sui t abl e al pha2 antagoni sts al so i ncl ude those
di scl osed in WO 00/ 59506, enploying dosages as set
out HObﬁSﬁ” nCo ({uQ@szorﬁﬂle é@d&ﬁhb&m&%&% <Rl P 'tHthEs%y described

i nclude T-10 phl orizin, WAY- 3, and hose
desiEmagete!y &bov@amthg 108, Shwmzlstb? TS!J@ 8 helpw Wtamed
i nhibitors include saxagliptan, sitagliptan,
vil dagli ptan, and denagliptan. [00260] Suitable
al dose reductase inhibitorsTABEEdde those di sclosed in
WO 10 99/ 26659. HB8264H—Suttabte 0'"; =+ des i ncl ude
nat egl i ni de (Nova ik@@p% KRB0 Zo MBEYIIONG 4 o ) |
[ 00262] Exanpl es af @ﬁllrauéﬂmpl(k L nepldide-1 (GLP-1)
recept or agoni sts|incébude| 3¢xwKatli de {’Byet{aTM,
NN2211 (Liraglutide, 2Novo| ROngKsk) , AVEOO01(Q (Sanofi -
15 Aventis), R1588 (Réche| BpspK) | SUNSE7001
Dai i chi/Santory), GSK-716155 (GSK/ Human Genone
ci ences) and Exendin-4 (PC-DACTM. [00263] O her
anti-di abeti c agemBILITHS ARND GOMBISATIONSONDi nat i on
Wi th caonpounds of the invention include ergoset and
D- chi r oi{{Yiet ol . [ 00264] Suitable anti-ischem c agents
i ncjopgld) bpfe c%ﬁff)oﬁlﬂfs o!f{hmpffe%glt‘irﬁfenﬁdﬂ%ﬁsegsoacf—ﬁws iREsktdrdof
t he Physician's Desk Reference and NHE inhi bitors,
i nche élmzasfgletlh@g@ hydioxpgtessiddlchyslregongo typgdemd, qher@@eﬂa}nay be
ﬁlgg h@frea%rﬂérﬁ%?hlgeagéspa'sgcia%g%\;ﬂhrﬁq t%gl Fox! QLEroﬂlse in
nation wt oun t res

i nv@hvdrogﬁnammﬁj@cuwef Ofia ﬂ@rﬂ@hllwnfén oinHi-twta- h»rdsoxwa@ct:oA
;eg(?el‘flg r%%enlag] 2{ < vae|cergg&u§\%j%{;}ﬁ‘l2%%§]e%ﬂ$%g Rign '\gﬂ? Ippelfergbly be
[ p@mﬂ@@d&smhlmm moﬂtﬂate,gltmhmﬁrﬁa:&ilcepsmﬂucabmOliepétiyomterruptmg or
|nh|b1§ors | eal Nat/ ?P acid cotransporter
i nh‘inB ging Coriis e FYF ?ro “UBL receptor activity,

191 | pozsp d AsReRgY, rtl@dﬁo‘mpoﬁllit@|0€ﬂfe@¥é§bnt€1ﬁkﬁtﬁontdaﬂl3§ﬁ(ﬁmmstered
protein inhibitors (e CP-529414 Pflzeré%@> and/ or
ni clotaHIRa Sa@reéer%hmhmwvfaf thg grsatimgt A gfvarigtp g itigisend
I nhi Qi Qe, %Cerfghbﬂ%t fﬁﬁné%ﬁ@' t&-)éﬁ%g gﬁevglﬁ&%rért%?o%@@%e
i ncl ude those 30 disclosed Pat ent .
5 595grgwRn ofjd8betpeand melatg corgitipag nigmyasehlm, copgiieationiNo.

5, g vt Gobohd o s BRI AR Moo bl
2(No cab]i@GRcudA @iseased R:tabolic Syndrome and its component conditions,

inflammatory diseases and other maladies. Consequently, it is believed that the

compounds of the present invention may be used in preventing, inhibiting, or treating
diabetes, hyperglycemia, impaired glucose tolerance, insulin resistance,
hyperinsulinemia, retinopathy, neuropathy, nephropathy, delayed wound healing,

25  atherosclerosis and its sequelae (acute coronary syndrome, myocardial infarction,
angina pectoris, peripheral vascular disease, intermitant claudication), abnormal heart
function, myocardial ischemia, stroke, Metabolic Syndrome, hypertension, obesity,

dislipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL,
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WD 2008/ 024892 PCT/ US2007/ 076593 [00267] The HMG CoA
reductase inhibitors which nay be enployed in

W@ ovBlnsp: on with one or nore conpounds of forP@i/ES1007/076593
i nclude nmevastatin and related conpounds, as
di sclosed in U S. Patent No. 3,983,140, |ovastatin,
(mevinolin) and related conpounds, as disclosed in
U. Sh1g}PEbEnﬁonb@rd1fc, 1&%@111%31%{6095@\6ﬁﬁ%ﬁ‘ifﬁs@ulaﬁl@ﬁ’teﬁcﬁ saba@breditis,
conpounds, such as disclosed i'n U S Patent No.
4, mrozlzgﬁne@tlm@&qa%ﬁ, lipid dgppelersegognisige Hemwah@@ depggntia, bone
dIS 4

(ﬁgeq}%e g[IV o/l&éa?%%fg%?agéshte lqjl}lﬁgstrg hy, l‘éﬁugﬁ‘u %ﬂqnffanééﬂor}mseases

enpduolyml ritegmefonl drtheilis dashingis Dmeaenbtzhetlmm $ @d;ease end
gl vast at 11m di sclosed in U. S. Patent No. 5, 354,772;
cerVvast a as disclosed in U S. Patent Nos.

5, 0062430 Mﬁdbﬁicls&ﬁdﬁ)&@;or a$audutmst 4t is descabedlin Fotdg e A Am.

U. S, Pat ent 1, 5,273,995, 5 385,69 9
andVe! g 3513 5042020 i RReeisR A 41 Chen.

ni sg,g@ga&mu{bNJgge]q%m,zﬁgo(ﬁbscl osed in U S. Patent No.
5,011, 930; visastatin (Shionogi-Astral/Zeneca

(ZD-4522)) as disclosed in U S. Patent No. 5,260, 440.

14 00868] dynlifsidqd hypolipidemc agents are
pravastatin, lovastatin, sinvastatin, atorvastatin,

f | ulP82324t i Tﬁ,le weseihiagngon mcludesavithen ut sonpe phatm&XputEsD 2 |

15 T . [ i, i [ i .

oot RYE0 T ‘QERAFRE eF afeos ARFNEL o YRpptlhal, SR B ampun
f or ofiak Radt oh¢ef thdeonipenodsi df f@atnala Igﬁmiei drriozaérhhination with a

| of i br at b t fibrat |
anc bR st TGt BT rfoB R B T et on

101 S€ah ®8 @ekdialbnk). i comBih@iin vWEh otler @dtp&in@s off tﬁ@mﬁ/blbfoﬁt(ﬁ in
and genfi brozi 1 bei ng referred, bile acid
sediredieLAr With Qpepf mde g t@%fﬁwlaﬁ?%?@t@)e%ge%lt sidfabglifcpeent or

DEA&h&%hﬁ%Béi@i@aﬂy(a%ﬁ&émht%al Policexide), as well as

| i postabil (Rhone-Poul enc), Eisai E- 5050 (an o
N- sk9BZ33il t utleeccoamhuiis loh e n?éeswmvmttqnv@e)y bejerrgitiygdl in combination

( -4 et '
: ﬁé}ha&é%ralque%h@%Et%ogﬁ%e%?ﬁ Qﬂ:(lg%gg?ﬂe' in 1b tors or one or more
2(am otharyuitabtbetkempanti¢ T@naiecBeain ylokitepimedj oﬁtbﬂdbarmﬂti@td
doz

S5 SuE RN, s Rt B Rt i s D5 e 46
( di Isipbitsutintin€icl agths pardieretivphihicepnts, Ant @turbpLhia agts, anti-
acifran, p-am nosalicylic acid,
p‘?ﬂpgﬁgpatb‘ﬁlaﬁ?’&ﬁ S 9‘??@%&?9%‘&%@? WEDYPICFEYTS: 8fkh as
dl Siglpes@ivt BeddtsSant PecSinf addits, «hti MTipRdmic MUat, %ﬁﬂ@&éﬂlmdemlc
am ne poly(diallyldinmethylamonium chl ori de) and

25 orResies, antdhyperHridenis apdse anti-Ryngrtdgly cqpiemictagrgys, anti-

4,
ag(e)lﬁyt%gIQQ%%Sté}ggm;ﬁO%gﬁtE Eﬂ%&}r&?gﬂﬁ%?{g ga{rnﬁ%ﬁér@c{tlc agt\ﬁﬁsr '11Bﬂ

enplowyiis argqnte,@n?mtﬂmupmsw@hn@m erhangipg ege@tﬁnmuwae of
for 81%1{ EL> 3 Q in Drugs of the
FutIElFHIIn £ %&% g‘gfaf%l gﬁaﬁn %8 salt‘%fg)nlﬁ e); "The ACAT
i nhi0B234¢r , EXampld b suiwblefahiediabete dgontt Foe upr i@ wembinatibnanich the
30 17clompounds of the present invention include insulin and insulin analogs: LysPro
insulin, inhaled formulations comprising insulin; glucagon-like peptides;

sulfonylureas and analogs: chlorpropamide, glibenclamide, tolbutamide, tolazamide,
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WD 2008/ 024892 PCT/ US2007/ 076593 regression of aortic

fatty streak area in hansters", N colosi et al.
wWoetw8102882 er osi s  (Shannon, Irel)., 137(1): 77-BBr/Us2007/076593

(1998); "The pharmacol ogi cal profile of FCE 27677: a

novel ACAT inhibitor with potent hypolipidemnc

activity nedi ated by sel ective suppression of the

hep@%ﬂoﬁe;éﬁﬁdeegweldefglmﬁ@é%ﬂnﬁﬁﬁhélr a@ﬁlmhé RRRHGTiE; N"

Ghi sel | 5 I ovasc ug Rev.

16 (@guamﬁs onqtfegog) pheﬂﬁF‘nt@Efsf migy alijhggaipgesiteand imidazolines:

al kyl bk aBbRNGRLATE 4820k 6, AT, AbRLLAY ther insul

i FloRtl g fRDERETLIEELR, Bl AUbb LA oher inuti

6( 1S)ec12¢mg6@166 imgﬁ)ride IAQATOtroyi, lsk¢ndimsd, Bity&I582.0gH £06;

ot Itﬂv ?hdr{rr‘lsedlones c1§¥8zonehg10§lq]az%nea t]i%glatg%qlzeartosngﬁtg%so%le efflj%tli—c
Edi gadinfasggonitief FRATO-alphoiyeintstsRPP AR klpha/Elrhing dap bigonists; SGLT2

(1088 Fon Mipopt B g BT e R B e W Rride 1 oL

A%Fecebﬂhhéﬁnlsw ﬁdod@%@letag@lhmemrb mﬂaagm @rPBOL MCC-555,
agents

204M%56Q519©H§25934 %26%5? Q> H%RPo?WaMﬁll 0@9& %ﬁﬁb?fé% ?’ééaé!)on
l(p alﬁmlbn&ﬁacnog{ﬁ(%&a%mgﬁ%Tgluc& E%@eﬁﬁ%ﬁiﬁ&&g@ laga%c%e rnﬂqtol

agents. 6. The first water o b tor w
[ permighuathdgiib@snngz5v63f7ycarrllgith0Bﬁ MIPIs-73P45; beta-agonists: BRL
acyi 199’%1&?93‘?1%% pL 8791913’ 1'&5"7‘? TL o9 2%9%& 667 - AZR140:

0 Idrre serres’o
N- gﬁ@ﬁpﬂodi&tel{aée]mhlbhﬁmﬂoﬂlyﬂMB aind gGMHEﬁﬂ&yélﬂdeﬁiaSLG%I% L-

enh ochol est er ol out . et al
o Rt iyt st 361 5 Wabeiid hivFas gy
14 T&h%@rocﬂhﬁﬁlﬁ&féﬁﬂﬁ bgeddgs GOM-13004 )segl {0 2é&botilibSlucagon
hypol i pi dem ¢ agent may be an upregul at or of LDL
¥

r ecaémgemstacl%WQ 999552@S§Utﬁgr&§nw0m@ {rdingRignetics, PTP1B
I[Dhaﬁlﬂﬁﬁﬁjs'tL 68d28P0rER4t79) 1 W@lb—@gge%eggnésﬁﬂhhlbwrs GP3034;

Exanpl es’ of suitabl e cholesterol absorption
| n hiobiatostegn pralogy ged tagopisivhimidipelpic agents: miemingonislotmpigox,

\%
AR AR el POt AR FA RPN ARD 1) el Tinlibe,
20 n hlnh)asb othébitooyr lithgen chiorideo@H9d0A . GFPORT; nd pdargorepeuords
of the %nvention i ncl ude conpounds as disclosed in 25
the Future, 24:425-430 (1999). [00274] The

I | pqu:na@ﬂaet smlnatkle t}@erzsh&imcnckhemylubemmﬂlﬂly’@M@@sss
conbi nation w t one or nore conpounds of fornu

i ncldiglesefign Uy Sp@ﬁ%féﬂ%éé% P50} Bjexprslispmg s SL- 26&%@» ea%htazone

bengipiagdaz Q"fr‘%eﬁ}‘ eo& a¥dtiday§s (c@%sizss phRS qsahghﬁz MIT/I&)), JTT-
97/ 12615, 15- nhi bi t ors, di scl osed in

297/ 5.'6)26{11?;“/?%&) Hr &%5&46 EMgrck)ag 1d9§‘e}21 @aegrof WL DN &4d8Pa 4,
ZPQR&B%?§@3QPYMHMBk?%gﬁmuaﬁ)d'SC'Osed by Sendobry et

huati on I et-1nduced atherosclerosis in
r ab[lODZ%] wi $ihtableRiPARI ayphaa@ammal dviel agBribts pokylgdiad©39242

or ot Pense 00534 3kt SR BT KRELE R n v, s wetlas

( 19969, disctodaPby Murakami et al., “A Novel Insulin Sensitizer Acts As a Coligand
30  for Peroxisome Proliferation — Activated Receptor Alpha (PPAR alpha) and PPAR

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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WD 2008/ 024892 PCT/ US2007/ 076593 and Cornicel li et
al ., "15-Lipoxygenase and its Inhibition: A Novel
wabesapsut i c Target for Vascul ar Di sease", CuPCENS2007/076593
Phar maceuti cal Design, 5:11-20 (1999). [00275]
Exanpl es of suitable anti-hypertensive agents for use
in conbination with the conpounds of the present
| NVERAbsaR df%t&adﬁmb éfaf@d %@@ﬁr@u@fe&h@& Eﬁbl%ym AbGLMs Set out
channel bl ockers -type and T- t| azem
verhpraim which Wrélaﬂupdsf\daemgnﬁeﬁl %ﬁcﬁf?fmﬁ%d fﬁmre%nséff Qragg horein.
di ufy
1 RS ey A Bk LTyl EKRE UG QLT 7 6759500,
be nenpéyingmbishgeaas ghe putrbetely| chl or ot hi azi de,
ri o] | ol.yt hi azi.de, hi.a
Lt b ST R e AT g0 PR AT e 123783, and
f ur seriedibedinswOI 027828, bunet ani de, triantrenene,
am | oride, 10 spironol.actone renin inhibitors. (e,.q.,
al i [gﬁ%ﬁ%n) Su]iﬁ@E%Pﬁﬁl11H}11?1w%1ng]zgdegsaxag%1§3pos&ag ptan, Vlléagligtan, and
zof @n@fipkdn, fosinopril, enalapril, ceranopril,
cilazo r|I del apri |, pentoprll qui napri | rampril,
| i skof | |§u1tala1'p_a opeér@élmta@p 11@!’““8@6?91%4% s d@closed in WO
1 OS®y/3xRe. | rbesartan, valsartan), ET recept or
antagoni sts (e.g., sitaxsentan, atrsentan, and
conﬁﬂ@lﬁid;ls slisblcomettinidesinude rRaEbrite Nbwarts) RABEZYand
@71815655 Dual ET/ Al antagonist (e.g., compounds 15
d| sclosed’in WO 00/01389), neutral endopepti dase (NEP)
| n h[IODI(IZx]) I SExavigbed o€ phicab@s dike pehidbil t(GLB- 1() ehdaptoMNzBidCmclude

o St AR e B S TRRRN Bl s

12geRdtib PR 1 883G RbEneAPIER), SBIN RIOOM DiTichiSant GPNMBSKNS 1
the present inventjon include a cannabingjd receptor 1

ant HapargEenons Sl%?\‘)‘%‘i%@%‘@ﬁ@%t“ (Pg-Ie¥a’)3 adrenergic

agomhEds)  2othkPasicsiident %e‘h{%rthat @arﬁ% REPR bR with
dopam ne) reuptake i nhibitor hyroi d receptor beta

dr ugpmpamwetls o ﬂmn\@nmneleclu@e agent and O-gompppitdtannabi noi d
r eC %@j Ona@{%@%ﬁ&‘ I1S%£é§lg§ggenltsr1¥r§£ a@%?é‘ﬁoﬂ ﬁm&‘ﬁ‘{o"ﬁlo?ﬁy

["'oye conpounds
2(bf deh@ibpd asthe Physmmm IDfESR Reficéngd end WHRumabhemd, incBldihg3i@e

CP- 945598. ( SR- 147778 (Sanofi-Aventis), M0364
5 %Wi?s \ghd(ﬁ?‘{%ge di scussed in D. L. Hertzog, Expert
Opi ppo26Bpe r Exanial & 0 SuitabK 1ib#BowerkfbRg et @ 43c in[cOMBiASFon Mich the

beta 3 adrenerg| c agoni sts which may be optional l
enpfogipelndset thedrprH At ne!Ad %Q?ﬁﬁbﬂ‘ﬁﬁ?sMg IRPARALORS g%hpoA

i nvl%@ﬁdta@@mhmtlofgdgqgﬁé@@s Zthe{aéream%ér%mﬂc ra@igra):mvawéosi@h

(Merck), or izer,) or other known beta 3
2530 @@@ﬁ@rg,tlg)oan:ﬁ;pg@lk@@éﬁjchql]es@rcg abaptwninhyejtors, ileal Na'/bile

o B G MR, Py R R P
pr efeguaseahts, cHAStAND c2EOBIBRA BORIPETHLUS2 00T/ 076398 4 (Pﬁzer)),
and/or nicotinic acid and derivatives thereof.
[00266] MTP inhibitors which may be employed as described above include those
30  disclosed in U.S. Patent No. 5,595,872, U.S. Patent No. 5,739,135, U.S. Patent No.
5,712,279, U.S. Patent No. 5,760,246, U.S. Patent No. 5,827,875, U.S. Patent No.
5,885,983, and U.S. Patent No. 5,962,440.
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[00279] Exanples of |ipase inhibitors which may be
optionally enployed in conbination with conpounds of

WO b@8fe4882nt i nvention include orlistat or ATLPOBERS2007/076593
(Alizyme), with orlistat being preferred. [00280] The
serotonin (and dopam ne) reuptake inhibitor and/or
nmodul at or which 5 may be optionally enployed in
CONfpbAGY | OThHIlIG @oL RARAMR Gt tdh OF Ak Ra) bOBYPIBEd in
si butram ne, topiramate (Johnson & Johnson), APD- 356
( Ar@ﬁép}na@@n with Rier m@rReeapran gyt forprulgl ig¢lhda meyebtaEn anddelated
APDYs | N RISLERTEE Pa e99ﬁ§]3] 98@‘1@6%%%85 (H@%h&hﬁ and
recep eta conpounds ‘optionally
e nmelayedctompomdsrbs datloed imUtth P@'@Ilt[N]LI |4;2§ 1 0338 pmaspart'ms mdtrelated

agvfonﬁlté) 'Oﬁ’r?da ; S%+ 0s escftms}é(E Wﬁgé 7&32%&5 ‘f)%ﬁ’r%g Sq‘%n[‘qus g etated
99/ @ﬂ%&nc{s}@rcﬁﬁalo@éd inansl PAGNON603 307,784 dfarioBoay . WhtehHMG

s of .the Kar i catj.ons bej .
A e Lot rheh By PR Brp By RrEn MR gy pet imited
opt tloomaiabtyms aREOYAdn U, ek N@ti3am 77 ickiva6@AR ayl BsioRt in
the present invention include dexa het ami ne,

phthSeP%wrﬁéTOS HHopRB AN %%b%ﬁ%ﬁtaﬁ@ﬁ@m a7 dipghosedh Hgy-S. Patent
1M TRoI8XRTRICE M 56x BEREPLRI L4884 RAGHH ([I\f]gs%ﬁﬁgankyo s

conpounds 't hat” can be used in conbination wtl (
conpogstaien OFK-19hs apdiedesed in He RetersiNd. AOI LB); @Bkstatin

' eC@Bfoﬁ&%&%@@%&% begtl-szzn)f &%?o%?f?n U YR N3 A@0R0St

n receptor ‘antagoni st’s;

I\/CF{-OGZGSIM a]gefensdl hypoQ1mdgm10 aIgB}téZ%))rthseq:lmL hbvmtat]m Jimtascsin,
urocorti oni sts, F 20
b1 i Bron B ety st hgat gy AT (602641

15ur fobzgy] thie RRRPOMIKEYAived \knaclpﬁqeys BOEmplOWRANH b@ﬂblﬂﬁi{)nbﬁth
used in conbinatjon with H'V protease inhibit
i ncYNAT A LrmPRBRIsIof frrpet Itﬂ%&t%;}?%ﬁoﬁkr@fe) sghigprosil ciofibrate,

Kal QL5 @kl cifrO0R 8o ] cliEsmk emd oc 1841 Srahlcsl, ﬁﬁf’f@faYed compounds,
enhanci ng agents, anti-dementia agents, or

cogiidisclonedoin Ghdhiaregt Necht’d. 8B brfenpdibratmandcaeif h@ml ORI t h
t he, CRAP f%ﬂg §c1&>£eqh£k‘?rgﬁﬁ caads chbl@é@%'ufé”cdl&ﬁb&%d DRUE-

are not onepezi |, asti gm
2(g al Sephadtek (8schoterta Bolucmel,de )azsnvaﬂas hnesttzrhllf(ahateel,’oulenc) Eisai E-
ren and m ne.

n an
%E]( @Sl}fb 18“ oefthaE& a{’k‘?l 8“%1n1tve) lmafn ¥1%t%f)%y ‘agent s
f 0 I‘tetﬂﬁi@dtoﬂlpﬁﬁ[ﬂﬁfﬁﬂb [ 1Strgmmsﬁaﬁylp18i§p}tdﬂﬂclﬁﬂm®(ﬂﬂﬂ;iﬁoﬂfe) t he
prese enti I.Nc ut ar e limted to,
pr e"H’PfP%Cdﬁ@\Cl‘eXtrél?: 8#n° SHHEH‘P HAPP P ﬁ?%&éé"é}”ﬁ‘ée ge“Va“Ve)
f enﬁlammldel (BLRGhONSand6H 883 ) AGi oficark@fak@1daT.-277,082 and CL-
hi ne, naproxen, phenacetin, piroxicam a st er oi dal

25an 8éé§p édls@gsptgﬁfl ﬂf?ﬁ |derwat11qsa, nlnyng@g]g/ FIN@O acifran, neomycin,
PCTﬁ H%gﬁgga?!cﬁ%%%,sasplrm, 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 [00270] The ACAT inhibitor which may be employed in combination with one or
more compounds of formula I include those disclosed in Drugs of the Future 24:9-15

(1999), (Avasimibe); “The ACAT inhibitor, C1-1011 is effective in the prevention and
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sunlindac, interferon al pha, prednisol one,

nmet hyl predni sol one, dexanet hazone, flucati sone,
wheisessbasone, hydrocorti sone and becl onet hasPeiBEUS2007/076593

[00287] The aforenenti oned patents and patent

applications are incorporated herein by reference. 5

[ 00288] The above ot her therapeutic agents, when

enplegashnl J a&@i@@ét%ﬁrb%rt\ﬂ ih Iﬂam§t5‘1‘§” QENQNBAS, MhetDGerosis

present invention naésﬁe used, for exanple, in those

anoiFhengon, [ped) clé?@aﬂ? a8 PRk Rheemesvlopsalioreie ef%%é%” a
as ﬁd’\]feltzk]@ PR wit gﬁhﬁfg&&\{@?? ctﬁ'ﬁy Hﬁ%ﬁ%%&eetlve

detern1ne by one o e art:
[ 00R8Pfssitmeot d@d}@patmdsscr@ttonf@ ApaB&00- cqnwmlh@hMmtﬂnétCémseﬂl

or ~any of -t he use de [. [ \Y
§; Ui ?121 arlon%cgfnzsovas ru 8] aer‘frp?&,ﬁj'gé?gq Fg&ss{}gﬁ%algg abl?aﬁfallable
f or:ﬂk}diulﬁﬁﬁhipeé@,lmﬁ@;zslu AESAT mhivitat" eSmdli, (evadeBoprg. Med.
sub] al | " LIy, P terally, su h.as
DB PSR r R AT e Bl ok recRhnisms for

| Nt iypStigadhait ahDRCAth@bhcleticiabitiBdsaR expeBfldta CHAGHal{ € KBause et
as sterile in ectable aQ§eous or nonfggueous sol uti ons

or als%@é(ﬁbi?@ alp; Repserdy-1 %; HelveesiaMagnfeddt n8rpaeiddn t o

16 henR@s@ls FRLaness), Suchk, §§b1QHerléRCn]§§éafﬁa'tdﬁnFﬁpF‘@@AT
topically, such as in the formof a cream or ointment;

or inkibiters] pptengeichtiagicrascletetic fgpni . dlliskappdsl 1 Gri-dded Chern.,
dos f t OXi
?(gg cz:gﬁu bg Q 9?{1)%@1% é[&? %E? g’p % FlestE}E%Po g t&niferase (ACAT)

phar s or di
[ OO@Q@]}odhnlestanoteynm@eout 6. tTlhe firse aed s@fible A€ AlThukahitérovith lipid-

onarRiE R PR BBREE ERow i BRI S AT

14 hEDe\%Q)pﬁﬁﬂmumékies@fsﬁb@ﬁtmd:ﬂal phenyih[(Dr Wi t hout ot her

antldl ) and/or anti hyperlipidemc .

nyc g f@m@we*tw@ etnh@rca%@mo l%fgeéﬂ?@w aftivity”, Stout
aSSé%‘él At eHhast br %acwiaag(@?@s&ﬂ@z @ads)vehiscd@ (ehiskl | uent.
The pharmaceuti cal conposition can be fornulated

enpfiBynirguitshveddd-bnal sol i d or I|qU|d vehi cl es or
di | f ..
960§ afh hﬁ@ﬁg%g gée'gfﬁ&la y BodH &Jré/gglﬁlt& of ED‘L%Q&Rtor agtivity,

appropriate t mnistratio
25 uctuclnss MEa?Q@e(Efelaltq lﬂarma,cemb@@ ald)end &NVRP 23 (Eli Lilly).

exc der d th The unds can
Ilggiﬁ i er é) S of Sllltagfg cholFs erol alf)s?rPnontmm%f%onF use in

h u mi)lﬁﬁ),maﬂ'@lﬂklﬁh $he coﬁh@@lﬁmds ef the nb'yntii)ﬁi ingl@le c@intiBe (Zfeﬁﬁ ).
exanﬁgé% in the formof tahle capsul es, beads,

gr ald oF X4 & %ultah'ﬁéle%iéﬁadbﬂ% roid aqffangporter ighibtars A5juge in

bet WafhaliofReth theQBRPHELIRSS the HR¥ntioMhECBMpOEds as disclosed in
adm nistered in a single dose or in the form of

25 ndPrigelabife Hogees 2802541929 tines per day. - 175 WO
200@6?7%1‘ ?%hﬁfpﬁfc@ﬁ%g ?Ah‘?t?i%?@éhicll 9&% 8éllm@o SRk 8&}£tanauop with

capsule for ora mnistration contaln
st raetonmerd cohPsindsw) forinalptl dm@dms lipgy,gesasd (lrﬁalg(h)ashlbmrs

St CqLA sebegmml(ﬁ%gl'e d:errl?\%tlvesxgsu iSe10s3d ﬁa\%éeﬁ/ 12615, 15-LO inhibitors, as
disclosed in WO 97/12613, isothiazolones, as disclosed in WO 96/38144, and 15-LO
30  inhibitors, as disclosed by Sendobry et al., “Attenuation of diet-induced
atherosclerosis in rabbits with a highly selective 15-lipoxygenase inhibitor lacking

significant antioxidant properties”, Brit. J. Pharmacology, 120:1199-1206 (1997),
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through a 60 nesh sieve and packed into a No. 1
gel atin capsule. [00292] A typical injectable

wee@parsdi on is produced by aseptically placi neCRBS20aT076593
5 of compounds of structure | into a vial, aseptically
freeze-drying and sealing. For wuse, the contents of
the vial are mxed with 2 nL of physiol ogical saline,

AQDHGEe11i Bl ] msegB@gJ EnaRE ﬁ{zmsqhm@ﬁon -A Lé6el T‘K\Q peutic
2008/ 024892 PCT] US2007/076593  WHAT 1S CLAINED 1.

A cbrgderdv asgulerdyipaabed, Caryent Pharparenticaipesign) §:11- 20 (1999)

en r , f .
Vma@‘e)%ﬁﬁm E)I;aélq%l&?_f ?1{1%8%{1%1; e(P'Je sgxg g%entg For & 1&1%01%19?1?1‘[?(91 with
t r i the opmpohgsoyichd mesentigveyisn 'mniud@ptttat @draielrglc blogitess, paleigm
%\A:]S hr?ﬁe?ﬁl%glbers Seclb aﬁnal {j f r IN?azFe gV rang {:]1 o%lge'&d 1ﬁgé( O) 2

R4' aﬁnlod@mXan(Smyﬁfﬁﬂl)lmureﬂ&( (%@ Chrthkkide, ‘E{/di@)}ﬂlﬂeﬁ&mde,

(SR o RS Bt RS TRy

CS Bichl6doed cenadZkae! o olth#s&iay, lbedthiadi by eﬂﬁhcn{ﬂm edi@tritrinAfn,

cycloalkyl or_al enyl y be opti onal substi tuted
dmerfproscda nausoRging, hugnetangle, tzamgenem amglgrifle
1@ kébllron(qy&(gn%? lr&l\ﬁll mh%‘it&ls ’(e Qr Misﬁiré‘&jl ACB ﬁ{h%lt%f;sy(@ lgy ka;ﬁ’(gprll

het er ocycl yl al kyl , al nmay be optionall
s ubzof¢noptile ehsimopi, @m@pbk cmmqsrlmﬂ@;wprﬂaﬁdaurﬂaoenwprl quinapril,

het d i -
hg t %ﬁl?q Cl s}ﬂoglqﬁ quggc;egt%ygri\i}/goﬁ}dg)@ %%r%églr%ers%{/aln, \éaésartan),
t hakT h&bep‘lok afitagomistofreq, SWAxssntafy serdntanXarardmpourds disclosed in U.S.

occliVERsE > 41d % AERenaeicr P 8LF Eeta ep i ¢ Gar B8Anes
13l Kytbclosad 3l WO olke sy meu&blkéjlﬂweptld‘aye{M)KMhbltors vasopepsidase
het eéﬁoacyd ual halvoCE 1&1}'bltor g;,-o%pﬁtfi{;g@%ée%ozgri%, and
C(mQ}tMQQRQ -NROR9, -S(0) 2NROR9, 25 NRIOS(O) 2CF3,
%NRQS O 2R9, - S(O? 2NR9C( =0 OR9,
- S( [@) RO }g@p&ﬁ@ﬁ@lltab e anti-obesity agents for use in combination with the
compounds of the present invention include a cannabinoid receptor 1 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.
[00277] Cannabinoid receptor 1 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 D.L. Hertzog, Expert Opin. Ther. Patents, 14:1435-
1452 (2004).
[00278] The beta 3 adrenergic agonists which may be optionally employed in
combination with compounds of the present invention include AJ9677
(Takeda/Dainippon), L750355 (Merck), or CP331648 (Pfizer,) or other known beta 3
30  agonists, as disclosed in U.S. Patent Nos. 5,541,204, 5,770,615, 5,491,134, 5,776,983,

and 5,488,064, with AJ9677, 1.750,355, and CP331648 being preferred.

-173 -



-C(=O NR9S( O 2CF3, -C(=O R 0o, -NROC(=O Ri o,
-OC(=O R o, -S(=O R0, -S(O2R o0, -OS(O 2Rio,

WO NRS/E480) OR8 or - NROS(02) R8, wherein the al kyPCT/HR2007/076593
al kenyl , al kynyl, cycloal kyl, or heterocyclyl may be
optionally substituted with one or nore RS s; -177 WO
2008/ 024892 PCT/ US2007/ 076593 R5, at each occurrence,

i s jogsepe Pl 0?ﬁtﬁgﬁrﬁl%iJofsQ)miWQE}Q%tioﬁélb)@mployed in

hal oal kyl , aryl, alkenyl, alkynyl, cycloal kyl,
cyﬁ%&ln@yplawng comprames ¢flycirgent inyatien melpde giliatakgr ATL-962
hal o,1:. 5 : z -£(=0) OH -C(=0) ORi o, -OCF3,

i oé%éﬂzylg}bzmw,“h %fat bl %?%r&(? ~O NROR9, - NROR9,

- S([YZ8URO RBhe seldRIB( @@ ThiBmiky) +aCptakd) NRDBOCINARY modulator which

s S AT b v S AR T QBB By qup of formuta 1 may be
- OG(inMeRie, topﬁ(m@ Hioh)nson &ﬂoﬁ))szﬁg’ QPD'%(A@IIHRDI@;{ okine

-N =0) OR8 .or .- NROS(C2) R8:. R8, at each .occurrence,

i s%%ﬁ@ogéﬁﬁﬂ Sgbugﬁlpam(e,aniﬁ?i}%ﬁ bruesrdElrdiyl . Rea, at

€ aC[{OOZ}ﬁg ur g eifipfos of thytdigl RRENSIEN d()m!i}M&i{d@ SAh ndlylopBdnally
aryl; 10 R8b, at each occurrence, is independently )
hy df?fﬁé@)ﬁ’,d in (g(nﬂ:@a(t]qp wathympouné}.ptj th%gqegp’nt ingpyption @Qilv(glp thyroid
10 O(rf@pﬁ%r@igél{ds;sﬁ}él%é?)tﬁ@% RRc1oWaGH SV o%B @9@'(@&&9}2{@@, \Jgr@ 99190353

optionally substituted wth one or nore ;
andkKR8iBigx end WREW/ G300E HraroBapx With hempandoef thoKahBoh

bot - c forma 3- to 7-nenbered ring,
V\hi%)ﬁﬁgr?glﬁgsggpe?}ggﬁa ﬁtr(gd'cont ain 1-4 heteroatons sel ected

15 [00282)] N, TI:, anaredtiCagandviiieh @t bospailohallysuipddyied it @thbmatibn

0-3 a; R9, at. each occurrence, is independentl .

LGRS s Sy Vol T S xR P gy
1het gHea@pobitlol@iind) of KAWL WithaddtyhphownehEbding frefeabk Y|

cycl oal kyl, aryl, arylalkyl, heterocyclyl or

het WPER3 c1 Qthar Gappops thas caidic userhincpmbipREYY With g cqipynds of

0- Sthe [RR8ent AREh ol EndiRi @TAC HEd¥Hdr a%[)niﬂ?feeg. oY 8180k BY: KYEHR 1
contain 1-4 heteroatons selected from 20 N, O and S
or ANEBOMS! (8-t SP&t FPEA0N gatpniThiscaptar ebigeenitin MER -dlantakenysts
are att . U -ed. -

par T e i RS i 3 (18 Bl and R
2(p- 1gindig@poemsdt.gnB Uated, droomif)- 4 addi ti onal het er oat ons

*TE0REY, TR somBowih & 18 Plsetit floadng i el

Wi t doneition witR ﬁlﬂ@f&ea@ﬁhﬁﬁtoﬁ?ﬁclu@&% BaGHt DERL RRGRaz" and
i's independently selected fromal kyl, haloal kyl, aryl,

al keslgtra . al kynyl, cycl oal kyl, cycl oal kyl al kyl ,
R e IR e B D i
25 SH;ogaition promoting agents for use in combination with the compounds of the present
invention include, but are not limited to, donepezil, rivastigmine, galantamine,
memantine, tacrine, metrifonate, muscarine, xanomelline, deprenyl and
physostigmine.
[00286] Examples of suitable anti-inflammatory agents for use in combination with
30  the compounds of the present invention include, but are not limited to, prednisone,
acetaminophen, aspirin, codeine, fentaynl, ibuprofen, indomethacin, ketorolac,

morphine, naproxen, phenacetin, piroxicam, a steroidal analgesic, sufentanyl,
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SR14, 30 -C(=0) NR14R14, -NR14R14, -S(O) 2NR14R14,
-NR14S( O 2CF3, -C(=0) NR14S(O) 2R o,
WO {8241 4C( =0) ORI 0, - S( O 2NR14C(=0) NR14R14, PCT/US2007/076593
-C(=O NR14S( O) 2R14, -C(=0 R14, -NR14C(=0) Ri14,
-OC(=O) R14, -C(=NR14)NR14R14, -178 WD 2008/ 024892
PCT/ US2007/ 076593 - NHC(=NR14) NR14Ri 4, -S(=O Ri 4,

S(S@lgl%aé 1nte@()p)1%fﬂ redn i ACKT b Rhisolon NI o a, 5R,
-C(=0) AR14, -NR14C(=O) NR14Ri 4 or

ar yiihwakg@me betm@ﬂleme tlﬁéroaplklwne agg Declonpaghasengt kyl |

I
Cy BRSPS BEORNG e i0f b RSve LKL
eaclerocburafeace, is | ndependent I y sel ect ed from al kyl ,

yc yl

LTUBBNEY, Yhe BTty e e B R Bamiggin vio
cy cthe adrpydundseutyhe predeyd iavdayibn mbﬁbeﬁ@d yfbi adam@le, in those amounts
het erocycl y] al kyl . mgy _be optional]y substituted with
0- 3ttt méh%%%@lﬁﬁﬁ%% Bf‘/@rewe At ReREGTYE Y PRFEY P 85
CONGtAdrRisd ubternN B ByORE O BrdfiRhyediies the #m N, 0, and S; 10
Ri ca, at each occurrence, is independently sel ected

f r olP29ky | Therempanndyiof foamylp T cangbacadiynisterad kapayy of the uses
I(P ychRatuy Ihereﬁ%%' aﬂ? Etﬁ%hl%lnlﬁ%hs f&%&ﬁfg\iﬁ yo?e%\%zsuch ag in tl)leci?lrm of

het erocycl yl al
- tﬁ t@mgsulesmles oDRAvers; Orbling@Hly; bisRiv parenterally such as by

su %tk%% 2\@1 @triﬁlﬁgl}sd' %tré{nbi cﬁhgl i @?\]38)%12] eN%lnA' §1( 19u§1%§ 3,

: S( 1@)@&4{%&%@(%@} Bﬂil@ﬁanjéqtablﬂqa@)dﬂl%iﬂ&( W R@IR3plulibns or

Rlﬁ}sli\iﬁqu% Cﬂlcluhl%edrmg:%t’@%ta ﬁfe zpasal gtengaﬁpsﬁf such as by
15 S( 1@)12281041 spraMRbACA F YIRS in-tINRLAROOR $188m QF ointhisnk; k kattally
R14, at each occurrence, is independent|y sel ected

fr oqwlhwpélbeetﬁrm af WPOSHOI&‘?CW&QFWWH“ gqrglpla ?ns&o?tp]éqlqgwon -toxic,

meﬁlﬁihﬂac@i&?ca@y lfdélepta‘tﬁé’%h‘i@ésko\fldlluﬁfsy | or arylalkyl may
20 optional ly substituted wth 0-3 Rl4a; Rl4a, at

eaclﬁ%%)& ur nepering pat thaygetheheficthe inyenjion Eesttesaititfer dishetes Rid |
hal Qaldohiseadt %lph ¥ Ykt % taining th
ro R 1 AP U SRR s o
2(hal @,mpouNleﬁ for@N,a L W@Ror w1@(0:u0)tﬁ}¢-11 ant-u@@be@) @Rllﬂ$) andEFS
- OR1 - .. =SH, -SR15 - (=0 SR1 - NR15Ri 5,. . .
"o O T b oy BT B gy with o
S( HaNREN(Co FOh OR1E diluit. O BNk bAAce@BRLIIRbS fion can be
R15S( Q) 2 . =0 R15,
“%’jjl}l g élp &IP&“S“?‘N%‘%‘FQ?E& of IIW—&&%@ Eéf@ﬁf%d
frices tica S{IDRE Sa tyRbpFTEL € ¥Be nTollRIDRE R I36hifEtration,
a
25 ysuch asy pharmaceutically acceptable carriers, excipients, binders, and the like. The
compounds can be administered to a mammalian patient, including humans, monkeys,
dogs, etc. by an oral route, for example, in the form of tablets, capsules, beads,
granules or powders. The dose for adults is preferably between 1 and 2,000 mg per
day, which can be administered in a single dose or in the form of individual doses

30  from 1-4 times per day.
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R15, at each occurrence, is independently sel ected
from hydrogen, al kyl, 30 cycloal kyl, aryl or

w@eooBar48yl ; and provided that: -179 WO 2008/ 02BGPRS2007/076593
PCT/ US2007/ 076593 (i) when Wis absent, Z is phenyl,
Xis -C(=O OH, |ower alkyl or tetrazolyl, A is not
bi cycl o(2, 2, 1) heptanyl, bicyclo(2,2,1)heptenyl,
bi cm@isqﬁ 2, &@&%@@ME forQfal Qarﬁmkr@ﬁ&l c%m%)n@ %ﬁﬂ)ﬂnds §f skrhcture

Wis absent, Is optionally substituted phenyl,
or Héﬁfém@b yestoge (75 nsg)mdsnag@xsa@) erprate (LOpe0) TMRORG ugrigipassed

aza%l g ?%?gl%%s?veaﬁg\ﬁicﬂ(@d}?yda])\lé ll la%gtc Blr?d is not a

C on[;OOlﬂidi oA tyhel ﬁ]gﬂctabw mg)asattmm otpuedaced B as@@izlyRplacing 250 mg

st tut henyl: 1 Y
%Aﬂe 008 n,Bglbnﬁla S of s[%mﬁtg{eall in r¥p aﬁ%Ptlgfll?yt %%Z‘f'g%g'ﬂﬂ(%ﬁna ééahn?g. For
st rusefth¢ eonten@ @he Vil Jard hged @it 0 uildof ghy$iclogiaal G elifeOtdpdoduce
of the follow ng.structure: HOO ClI (vi) the conmpound
i s HoPiegalg RSBYAEC™f the fol | owing structure: HO O
15 F; and (vii) the conmpound is not a conpound of the
foll owing structure: - 180 WD 2008/024892
PCT/ US2007/ 076593 HO O 2. The conpound of claim 1,
wherein Ais a 5- to 20-nenbered non- aromatic bi -
tri- or polycyclic ring systemoptionally containing
1-3 heteroatons 5 selected fromN, 0, S, S(O and
S(O 2, which is substituted with at | east one R4. 3.
The conpound of claim1, wherein:
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Ais a 6- to 15-nenbered non-aromatic bi-, tri- or

pol ycyclic ring system optionally containing 1-3
woheasosddns sel ected fromN, 0, S, S(O and SHC/BS2007/076593

which 10 may be optionally substituted with one or

nore RA's; Xis -C(=0 OH, -C(=0 C(=0 OH, -C(=0) NRI9R9,

or tetrazolyl; Wis absent, (-CR8aR8b-)r,,,

(- GR3pEBIs EMAPVIET 19:RBaR8b- ) m N(R14) -, " or al kenyl ,

wherein the al kenyl may be optionally substituted with

one or nore R8a's; mis 1-3; 15 Zis CN, C3_io alkyl,

cycl oal kyl , r hﬂp,oelgd?/(}ﬁ%%%\lﬁq ijet erocyclyl or

heterocyclyla ch nay be optionally

substituted with one or nore R4'z8 2Qd t he

het erocycl yl and heterocycIyIZaL comyain 1-4

het er oat ons sel ect ed Khe.m\l\l ~afd S} provided that
Wand Z, or when Wis absenW and Z/ are attached to

the 20 sanme carbon on Ring A, RE—at each occurrence,
4 s independently sel ected frnghydrogen, al kyl, aryl,

al kenyl , al kynyl, cycl oal kyl eterocyclyl, hal o, —O

- Np@anﬁc@m@rs dmreom@(s;s@@QS or.s@(si@m\xdjlerelm 0, -OH,

NRo6, o 20k 5 R el TR R gt GlE R S

- S( @)ﬁﬁm@oﬁ@nﬁ@g@het%awﬁé W@W@ZOFSQ S(OLEG(Bi,0which

. O R gy e kot TR 2) o, wher oi 1 ¢ he

1@l kyl,  atyl-c=@jotengi=0)at+yoH, -CEePINRM kittrazoBil, or
het er&g\iﬂsyl may be optionally substituted with one or
(OYgse” WO 2008/ 024892 PCT/ US2007/ 076593 RS,

at each qucws&g r{C@zgakg ) Q@&%Qﬁ nol 3( (%' I&‘s‘i)rsﬁl(ﬁmp ”@3 6

hydro% al kyl, hal oal Kyl | kenyl, al kyny
ﬁyfqyé plkyl alkeyd pb%u?ﬁyl aNhRV::\f'l $h étfcéqﬂ@@’}'CN @Nngzlkenylcl?ay;;e C;I>4pt1c>nally
e ) 0.
o TR R iR M TS TSR o
C(—O NR@RQ -3;- NROR9, -S(O)2NR9R9 -NR9S( O 2CF3, 5

"5 0 2Nt O N T VG ol o

- NH&@(r&@):Rladkyl -A00f #O)cRingy be SpetaRy eybstitufs(l @)itRRin® pr more Ry’s,

oc c%ﬁgoﬁeﬁ@éemﬁyglyrg{&éﬁ@?ﬁqygﬁyf[}wgch?%?n( % F\;l%ro&g%s sAeci SR ffom N,

heteraawel yl; R8a, at each occurrence, is

mdependently hydr ogen, al kyl or aré 10 R8b, at each
2 ccur r eé@yidgdghat Naiseh s bes, Whis abssilert, and & aiepttgghed to the

al kééhrecar@o'honﬁﬁ! Q; -CN, -CRio, -(=0QRio or
- C(=0) NROR9, V\,hereln the al kyl may be optionally

R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH,
-C(=0)OR |y, -OR g, -OH, -OCF3, -SH, -SR 1, -C(=O)NRgRy, -NRgRy, -S(0),NRgRo, -

25  NRgS(0):CF3, -C(=0)NRsS(0):R, -S(0):NReC(=0)ORy, -S(0)>NReC(=O)NRgRo,
-C(=0)NRoS(0),CF3, -C(=0)R 9, -NRoC(=0)R 0, -OC(=0)R 0, -S(=0)R0,
-S(0);R10, -O-S(O);R 10, -NRyC(=0)ORgs or -NRoS(0O;)Rg, wherein the alkyl, aryl,
alkenyl, alkynyl, cycloalkyl, or heterocyclyl may be optionally substituted with one or

more Rs’s;
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substituted with one or nore R9a's; or R8a and R8b are

taken together with the carbon to which both are
waeaaoss to forma 3- to 7-nenbered ring, WhPCHUSWY7/076593

optionally contain 1-4 heteroatons selected 15 from

N, O, and S and be optionally substituted with 0-3

R9a; RO, at each occurrence, is independently

hydr ogers @k occ@tdheX Yo 1n§éb@hdéﬁh¥¥électedﬁo\’ﬂ hy @6 th adulsarl
het erocyciyl or heterocyclyl wherein the alk

cy chadaligzs |arylelkenyl, al&vqml,ayklyalkylh@tc&aﬂfagawy |hef@focyclyl

het o] o] u t

0- Sﬁ%g%?iygll}ﬁlhﬁig mzeﬁ\éy@pﬁ le(b)%}t?ﬁg@yc vl q?(\ﬁﬁ ory,

c oMQil, ASH.--8Rhet & O AN RuRks, -DRbRG t H ) MNTRoR, -IXByD )OF 3, and S;
r gget i th nj 1 Lch they

S & Lo IR S e S I L BR,. D0 BT O YOkS

par ﬂ(aDjNRbgsm)bEF&t €= (O)(;m% |-NR5@(ﬁQ)Isly,sO€(ﬁ(a)(Rln¢ ﬁﬂ(ﬁomo,f rom

rbon [ itiona et er oat ons

sel g&@é 10f ) %%hﬁgg I%&C(SP%;‘?{%‘?{CINﬁé%@Pf‘& wher ei n said

ring sygemehidyoch@rdpd, hmaépbﬂdeﬁupgmylt My e Rferdcyisiod

with one or 25 nore R9a's; R9a, at each occur rence

i s i ndefnabHeh geyEprsst isindeprsnslyidyprogem plal eyl aryi |

1@l kenyl g aké’a@ﬂ'oecuﬁ)é&deo@llﬂ@é{)end&}f&hﬁfﬁ}oﬁé(ﬂ %@H)OH alkyl, (OH,
het erocycl'yl, heterocyclyl al kyl CN,

- NR:lo, - = ORGH: c<=@oR@)ou@_<¢0>Nwsswher@mﬂ@ sty bppionlly

SR SHIPINRRI R NR1AR 4, -S(0 2NR14R 4.

- S( O) 2 NRE4AG(dK) ORitaken tc@(e‘@):@NRﬂ.@@(:a:r@)ﬂ\l@MfRﬂMboth are attached to
NRLAS( Q) 2R 4, . - CL=0) R4 .- NR14C(=O) R 4
%))aﬁl r_né\aug%jxﬁiﬁg’, %@?&"’iﬂpﬂ?n"lﬁl&‘?‘&lﬁ% 4}}e’teroat0ms selected
" g(:( =0) N%?g mn&ﬂﬁ%ﬁﬁ{am)ﬂﬁ%?ﬁm@ﬂ i 08/ 024892
PCT/ US26073t6 9urrealFC§ﬁ19% nyé?%?Pna lﬂﬁea Ky gycloalkyl,
ar Yiryl, wﬁh@alh@é{myamr qa@tkﬁsw@ﬂzllﬂx lf whﬁélﬁrtmmydyclo@m , aryl,

het et ocycl y be optionally substituted

0- @rﬁﬁﬂfal hﬂpr@cy%xl Oéh@w)%bih%lkxdma@ bejogtigna e ﬁ}@ﬁ%ﬁﬂ Wth 0-5
sel getad fe 1{3{&@&# or h%ﬁé?dc%ﬂzlﬁh’c'y} conf Ik?@}ﬂ.l—:terogtlolﬁé @M%med from

aryl, aryl al ky et erocyt or heterocyclyla
ﬂhhéNe®ﬂmﬂﬁemalkyl 5 cycloalkyl aryl, arylalkyl

het er oc cI e
et o oo R G SRRl X T R BT
het enacedydaairiyd orqurntaily Ratlreted chdiceingayoms cardisiag dm 2-10
fromN at . each occu
Wi goinaEe g Poh T W GITRY Y- (0 and
a| ks, whadelysadl ringGyaém alak B opténelpaibkith@dd kyfused with one or
het erocycl yl, heterocyclylalkyl, halo, 10 -NH2, -CN,
25 NOROreRg($i0) OH, - O(=0) OR14, - OCF3, -OR14, -OH, -SH,
- SR14, - 7QMRIAR Ence- N RenttyKAeNRIARIG, haloalkyl, aryl
CNRLAS(O5EFS oS R 1Bgdé]%nenz 147 aloalkyl, aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl heterocyclyl heterocyclylalkyl, halo,
:O, —NHz, —CN, —NOz, —C(:O)OH, —C(:O)OR14, —OCF3, —ORlo, —OH, —OCF3, —SH, -
SR147
30 —C(:O)NR14R14, —NR14R14, —S(O)zNR14R14, —NR14S(O)2CF3, —C(:O)NR14S(O)2R10,
—S(O)zNR14C(:O)OR10, —S(O)zNR14C(:O)NR14R14, —C(:O)NR14S(O)2R14’

—C(:O)R14, —NR14C(:O)R14, —OC(:O)R14, —C(:NR14)NR14R14,
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-S( O 2NR14C(=0) OR14, -S( O 2NR14C(=0) NR14Ri 4,
-C(=O)NR14S(O 2CF3, -C(=ORi 4, -NR14C(=O Ri 4,

WO A0RBARRE 4, -S(=O R 4, -S(O 2Ri 4, -NR14C(=0) QRB/US2007/076593
-NR14S(O2) R8 or arylal kyl; 15 Rl14, at each occurrence,
I's independently selected from hydrogen, alkyl,
cycl oal kyl, aryl or arylal kyl, wherein the al kyl,

cychai(KNhu)ﬁRMkMors&é@ngl@Lygizmpyog@)zm trnetLy)oRr,,,

substituted wt 4a, at eac occurrence,

i s MdeWenBent(F0)Bel €2EE0NRoRaNRy-CAR Roalk kg arylakkyl. |
al kefylin ¢ 'aFiéﬁrﬁ‘Békyl ¥RhRe ch:l%ll{gr}/a‘ﬂh@éﬂe%%c %1513/

het er ocyc ete ocycly
mmtero@ely@ﬁ@l-lmay @é q@omb&ubstm%wlth ORI - OH, - SH

SR15 - S )

NRl 55( C§é &% (&Sglrra’)\cﬁ:& ggl?@)n%ﬁlt]g gpztey Fr%mRikyl cycloalkyl,
%@&WH{S&I}# Wlalkyﬁ@?):ﬂ)bﬁlﬁ@@ E@}Wgﬁ wherein the alkyl,
af(_yg@l\léig &ng%@te%%%%e@roc%@%ﬁ&@ %’@tionally

- NRLBSH160 ®&h 03 RkY hiddl thy héterddy@ly2 andHeorodtly@BEM contain 1-4

occurrence, is independently selected from hydrogen,
al klgﬂteroat@%ﬁieéf&efhﬁlom%r@zlanéﬁ aryl al kyl . 4. The conpound

1°f clai |1, 20 Wher fkdtrentt, '1§1n@epzndeﬁlﬁ’¥ I HRTRET 8k, haloalkyl aryl,

non-aronmati c bi-, tri- or po yCycC Icrin Sy stem 3

opt e, kicyednayaionliknlgcyel @ yélel. dateenesclyle @@pwl}ﬂaﬂb)rh Iglo,

S d t
S TR e roPQR IOt PR SR, e
- ( ?@Wlé GNR%@M‘ HODNR 4R 4, 1]8(3149(:(3)@@8{@2@8%45(0)2&4,
PCT e - =) r
GHREB L BORG HAHG AT R T O NG Eay be
lsnptmﬁ@}ﬂly NRDSHG)RE@Gb%t)hR@nf:(ﬂflEnmmR&?' s, mis
¢l oq arvl,
ar y NG RR R eRgc TR o7 S s ax SRGEIGPE kYR SR
vvhlé‘fpl ney be optionally substituted with one or nore

R4's, and the heterocyclyl and heterocyclylal kyl
cont ai n Rus. 4t ¢peh eecyaennes's slepedenilyrselepte romélydr@ﬁ%n akyl,

WCQQ%f i rf!Qlelzwh%mW'ﬂkw dgﬁlo@lﬁ}?le Ekkl o%ﬁﬂgylznay be

are att ache same car bon’
2(bac¢ptlon%dlyrsnbﬂmméed\w1$hOﬁd?ependent ly selected from

E)e/?re(r)gg%fay% %X(%l qc@&ryense 1sa‘1I an‘ew elf%%l fronb%lf%)o%ﬁkyl aryl,
- C(akdngRalynyl Rcloalky IO, cloal@kByl,-hStdrocy SR, beterocyclylalkyl, halo,
"R, 0 N B o, TR, -0R 5, -OH, -SH. SRy,
-C(=0)NR;sRs, -NRsR;s, -S(0)2NR5R;s, -NR5S(0),CF3, -C(=0)NR;5S(0):R 5,
25 -S(0),NR;5C(=0)ORs, -S(0),NR;5C(=0)NR5R 5, -C(=O)NR5S(0),CF3,
-C(=0)Rjs, -NR5C(=0)R;s, -OC(=O)R 5, -C(=NR5)NR5R 35,
-NHC(=NR;5)NR;5R;s5, -S(=0)R;s, -S(0)2R 5, -NR5C(=0)ORs3, -NR5S(02)Rs or
arylalkyl;
Rys, at each occurrence, is independently selected from hydrogen, alkyl,
30  cycloalkyl, aryl or arylalkyl; and
provided that:
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NROS( O) 2CF3, -C(=0) NR9S(O) 2R9, -S(O 2NRIC(=0) OR9,
-S(O) 2NROC(=O) NROR9, -C(=O NR9S(O 2CF3, -C(=O Ri o,
WO NROME4SD) Ri 0, -OC(=O)Ri 0, -S(=O)Ri 0, 15 - S(O) PERI/0S2007/076593
-O-S(O2Ri 0, -NROC(=O) OR8 or -NR9S(02)R8, wherein the
al kyl, aryl, alkenyl, alkynyl, cycloalkyl, or
het erocyclyl may be optionally substituted with one or

nmore RS(§; Ramhedly i@asslenpzlqylsﬂeﬁﬁcm Léﬁ U?@ﬁpl%@gﬁamqm{)r

sel ected from hydrogen,

RIS IER L c
het |, hal -NHQ - CN,
PN Bog . RUGCRRYE B! - R 0 T TGy

-SRi 0, ({0 =OMNROOIs abdeRY RIS optiSDlyZNRARcd pHRE SerdeRErR3Clyl,

§ B R MR TR R ep g dover v ot &

- NRe&isydldR8.0,)oc@B(EO) R 0, -S(=O)Ri 0, -S(O) 2R 0,

-O-S(O ).OR8 or -NR9S 25 R8
each oc uPreHEéomP'Hﬁha@ﬁéﬁagﬂtﬁg gqﬁfﬁi“ﬁP%ﬁnﬁP“e
heterocyclyl; R8a, at eac urrence,
independently hydr ogen, al rN&ryl R8b, at each
occurrence, is independen fogen, - C(=0 OH,
alkyl, -0OH, halo, -CN, -ORi@u -~(=ORio or

-C(=O NROR9, wherein the alkyl nay’be optionally
subghdréibREE opidnblPRBstRltcdPRGyR9a’ s; or 30 R8a and R8b
are taken together with the carbon to which both are

1t t ached™ o respmpaung.is tl% azompoMsd oé therfp iy ingHIUE R giay
optionally contain 1-4 hetgeqQatons selected fromN,
0, and S and be optionall pstituted with 0-3 R9a; -
184 WD 2008/ 024892 PCT/ US260%/ 076593 R9, at each
occurrence, is independenthy hydr ogen, al kyl, al koxy,
cycl oal kyl, aryl, aryIaIkyW ocyclyl or

het erocycl yl al kyl, wherein thglatkyl, cycloal kyl,
aryl, arylalkyl, heterocyclyl or heterocyclylal kyl
may be qpji OR@ldoipSHHaSS hdtUlcBRpWIRF GrFoll R9Ag stARE: he
het erocycl yl or heterocycIyIaFkyI contain 1-4

het eroat ons selected frqm 5 N, qand S; or two R9's
together with the nitrogen/ : they are attached
forma wunsaturated, saturgtedyorpartially saturated
cyclic ring systentcontainkgibfron12-10 carbon atons

and fromO0-4 additional he tons selected fromN,
0, S, S(O and S(O 2, where said ring system my be
optionally substituted or¢fused with; one or 10 nore

ccurrence, i endent
ol et od 17 oficaR Ry SFEHt R PoulgRy U ISRREE Pk
al kynyl , cycl oal kyl, ﬁcloalkyl I, het er ocycl yl ,
het erocycl yl al kyl , ha
o
15 F ; and

(vii)  the compound is not a compound of the following structure:
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=0, -NH2, -CN, -NO&2, -C(=0 OH, -C(=0 Or14, -CCF3,
-ORio, -OH, -SH -SR14, -C(=0 NR14R14, -NRl4Ri 4,

WO S(0OP2R4ARi 4, - NR14S(O) 2CF3, - C(=0) NR14S( O 2RDUS87/076593
-S(0O) 2NR14C(=0) ORi 0, -S( 0O 2NR14C(=0) NR14R14,
-C(=O NR14S(O 2Ri 4, -C(=O R14, -NR14C(=O Ri 4,
-O0(=O R14, -S(=OR14, -S(O 2R 4, -0S(O 2R 4,
-NR14C(=0) ORi 0, -NR14S(02) Rs,
-OC(=O NR14Ri 4, -NR14C(=8 r ar yl al kyl,
wherein the al kyl, aryl, ) cycloalkylalkyl,
heterocyclyl, and heterocYcl may be optionally
substituted with 0-3 R oa; at each occurrence,
i's independently sel ected oy al kyl, cycl oal kyl ,
al kenyl, al kynyl, aryl, arylal kyl, heterocyclyl or
het erocycl yl al kyl , wherein the aIkyI cycl oal kyl ,

aryl, aryl al kyl het er ocyclyl erocyc
oy S Sl BELRE B St Rt bbb
het go@atycdiy kri-am gollyatcﬁt' a6y @)}s}dnﬁd)ﬁﬁyshalmhtainﬁhgll- Z heteroatoms

DacHIOGRE P PRAL S OO | SR § e b ey Gy Bk .

hal oal kyl, aryl, al kenyl, alkynyl cycl oal kyl ,

cycloalkylalk I, heterocyclyl heterocyclylalkyl,

hal o, -NH21 wmpq\mof dgiopdprein o =0) OR14, - OCF3,
-OR14, -, 6 R s-moibée nonqrorgthngA'B}AUr l?lgcﬁglriﬂg system

- S( O 2NR14Ri 4 -NR14S( O %

-S @1@%4:@(1&@)@121%&1@@ fﬁm) NF@MO) and S(O),, which

o SRR s s 0 5

- NR14S( 02)sRE (D), ycamgcm)om m(vo)maaaz @2489alyl;

| rdepardii T d R e A G og o GG TRy o alkenyl

cy cvixabik e, alianyll ma@fl’beaii)ﬁb@llllwhbstn&tbﬁrvﬁt}fbnb e matdi,’s;
cycl oal kyl, aryl or arylal kyl may be optionally
substitEdhith 0-3 Rl4a; Rl4a, at each occurrence,

13 S Inde%@@wdgyo ﬁ@l%%l@ﬂ 1a}§m Ayleyilya, hla@we%lgwdr aryl,

cloalkylm

5 al kenyl, alk
het I@t%wélyiﬂllkyl W@toé W@vﬁémaylbamwnallh sybstituted NHZPHG ONpnore Ry’s,

JC A e R DRE R M T

- NR258(®) 2CF3, - C(=0) NR15S( O) 2Ri 5,

: Cslg 9052 m%%gi 8% and Z é% S\%%IE@%I’% %ﬁ%%gg{llg%l%i g‘ftached to the

20 OGam@)cRbby on s(n:g@) R15 -S(O) 2R 5, -NRL5C(=0)ORB, 10

AR AR N S S M e Rt SREe ]

rr encedt o
gfﬁ:ﬂcen; ﬁbk?ﬂl}ﬂ 8dykl!()lallky1611’1&&0@31'0l}ﬁirl)‘,viloﬁu=k§}’JNH2 -CN hROG aopashos,
of %l a(l))rBRlo _(V)\Al']{m’ —OH -OCF3, -SH, -SR 0, -C(=0)NRyRg, -NR9Ry, -S(O):NR¢R, -
NRoS(0),CF3, -C(=0)NRoS(0)2R9, -S(O),NRoC(=0)ORy, -S(0);NRoC(=0)NRyRo,
25  -C(=0)NRoS(0),CF3, -C(=0)R 0, -NRyC(=0O)R 19, -OC(=O)R 10, -S(=O)R 1,
-S(0);R10, -O-S(O);R 10, -NRyC(=0)ORgs or -NRoS(0O;)Rg, wherein the alkyl, aryl,
alkenyl, alkynyl, cycloalkyl, or heterocyclyl may be optionally substituted with one or

more Rs’s;
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15 Ais a 7- to 14-nmenbered non-aromatic bi-, tri- or

pol ycyclic ring system optionally containing 1-3
woheasosddns sel ected fromN, 0, S, S(O and SHC/BS2007/076593

which rmay be optionally substituted with one or nore

Rd's; Xis -C(=0 OH, -C(=O NROR9, or tetrazolyl; Wis

absent, (-CR8aR8b-)r,,, (-CR8aR8b)m O or al kenyl,

wher ei n g;hg eééhk&eyrlrence?@s M@ébe%n@p&él&w fho¥n M@%h%ﬁd

with one or nDreRas mis 1-2; |sc¥coa

ar yhaloadigys|agyliapenyl &@y&»@y@lpglkylowcl%tk@ rigrosy iyl |
al lhe(t,)efroé[}\fga/f;alﬂ(yl IT‘B% t he het o%z,l (5(?])%?_[ I &%61{10, tdb}%p%Rlo,

or nore erocycl
het €Hbeyid! -PRal KS(FOD.NimRa,l —NRlRefl M@DMB& oNBoKeD.€¢t.ed

wh W
gr o }%\ﬁ{gs@éﬁd Sﬁa? tac g@)b @Qdo R “car ggn
onl H(ﬁ@)l\}%ﬁ@%%ﬁg CE%]‘R@CNR&@(@@%;), OQ(*O{‘XE@@Q](@}GFR&,Y

e ro r a en
2 kPR ey R Bk SRS arG: S0 - e,
- CN, N%, at'e@(lrﬁlg“énce iGaFpbadn Oy alkﬁﬂn{s?l or'kgérocy@p’: 3,
-SH, -SRio, - —O)NR9R9 -NROR9, -S O)2NR9R9
NR9'S( O) Z6r3t caclopeceyrRg S dydopyderitiy eﬁé%tsr@néa
10 S( O)C(Z N@C(arg)cﬁlmence ﬁnﬂ@%( Bgﬁ%@)ya%él C%@{Réli?yl -OH,

- O@Q@)@F@; @Rle, I\CF@“Q)R@)OG@—@NRM@)I R8 aligth e baoptiveally
al k%lbst}t@twh(th %grqmrg\g 818/ 024892 PCT/ US2007/ 076593

al keny or heterocyclyl may be
opti onal ngarsilms anett:dctee d)gmnhel’rwxdn'ée carbormprvérid®Posh arRBttached to

eagrg OCEU{ li%;li%ber.e rall]il‘% %?}lmay P})%{na?lglcglgt%ﬂe}ﬂ 4{ }Zrﬁ?ei&ng/aﬁws selected
lir:] y Cffr@ﬁll\kﬂ arlchZS/ ol daal drp;yll)r&ﬂlbfylhbstlﬁ&ﬂaﬁﬂﬂygt Ryt, 5
(G:E erO;) c Q/ gdrrena@:»q%omaegg%qntlycg‘f_qlrogegmllarl C(Ikoxy, cycloalkyl,

M@S éheﬂé@@)g oa)ﬁgt%%@ﬂﬁ%vmﬁ(t@ a:il@f Qbycloalkyl aryl,

- S( :(13( 2Rl @ter@ymﬁqg Rgheteroqcb@ln:@gy@y gpyrglally gbsiayriyl g/ith 0-5

Fﬁ C(ang)lﬁ%' lfgteroc%@(‘&))haefbcycolggt_kﬁ) c%'n%m 1- leQ gétglo%&élg 'selgctted from

2Qaaclﬁ @mdlstelnce is |ndependently aI kyI ~aryl or

het er oc
i ndepen en y ?%/R%r%gé’gltﬁth% %ﬁ%%?& or %&pt‘lﬁgy (=t} %ttaChfd forra
OC cuisitencd, sansatedogpeaiatie sathrytel yyh‘lmgmg Systdi c@)ﬁﬁﬂng from 2-10

2 oeyneeims P-4 el o SRR B 9y, S0 and
su bS(U)zt WhedinWaidingReste@h ndap be offBmaly subktituted or fused with one or
25  more Ro,’s;
Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,

=0, -NHy, -CN, -NO;,, -C(=0)OH, -C(=0)OR4, -OCF3, -ORy¢, -OH, -SH, -SR 4,

-C(=O)NR4R14, -NR 4R 4, -S(0);NR 4R 14, -NR14S(0),CF3, -C(=O)NR14S(0):R 10,
30 -S(O)NR14C(=0)OR o, -S(O):NR4C(=O)NR 4R 14, -C(=O)NR14S(O):R 4,

-C(=0)R14, -NR4C(=O)R14, -OC(=O)R 14, -S(=0)R14, -S(O)2R 14, -OS(O)2R 4,

-NR14C(=0)OR 9, -NR14S(02)Rg, -C(=0)R 10, -OC(=O)NR 4R 14, -NR14C(=O)NR 4R 14
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15 R8a and R8b are taken together with the carbon to
whi ch both are attached to forma 3- to 7-nenbered
WO 209g/024803 ch nmay optionally contain 1-4 het er oBE€DES2007/076593
selected fromN, 0, and S and be optionally
substituted with 0-3 R9a; R9, at each occurrence, is
i ndependent |y hydrogen, al kyl, al koxy, cycl oal kyl,

ar yd)r aryBb1¥ 1a$vkaf&m tﬁbeatll%fl %mquxioaﬂzm Bfa@amg@r@me@lr&%lyl and

wherei'n t , cycl oal aryl al
het l@ft%@cw@lywkyé rnah B¢ @W@@?{lbl %ﬂgﬁltktﬂ with-3JRoapt i onal ly

substityt eq {}ch%rén@@ md%ﬂ&d&rﬁgr BRLEd ﬁ‘c}ﬁﬁ%l%frec?&%alkyl

heterocyc?y contain roat ons se

f r catkeni, aIkyﬂ)érmiyl9rykatk}ft \h@temycslyltoo g@tﬂoeyclmlkﬁ Wwhaein the alkyl,
itro ey are

et BF L S At e S A REPRT L AIT] et axiopstly

ri ngbsitstt@with 03t Ry Hamighé h@ﬂbégycﬂ;ﬂ) an&l&t@@dybkytall@ﬂ corBaimha

from 0-4 addi tlg%ﬁ T@F er toms selected fromN, 0, S

S( d}e eé??&o‘?(s@jeﬁte &t d ring system may be

opt | onalﬁlya S @Bt dcbwt@ek, wmaé@mm«y tdlecRAAeToRf alkﬂﬁlﬁaﬂ?oalkyl aryl,
each occurrence i s i ndepende

se?%lzftnélzl alrkmﬁa AFRYKYL %ﬂ%ﬁwi@% hﬁWWCYC1ylaP%@ﬁ§/}{01y¥alkyl halo,
1@l kyy! cwmbga Fsd) @(L@gd)ﬁw @d%l ORhPt@ﬁO@mclsﬁm
k hal o

heterocyclyla
€ OFrONR14K54,=DROR14 ; S(Owﬁ&}RH ENRGS(O)E@R @FQ)NR‘:}@(@,)zRM

ST RO by i
S Bt oLy e g o,
i NR%&X%i%%EF g alryl%&’EO) R4, -S(=O R4, -S(O) 2R 4,

15 OS( O) 2,4 at cacNBdhGER©Q) @ﬂcﬁpend%“s&(eazd Rsm hy@ioz&d), Rk,

anGEIH @%Pfkawla gl Cf*eree?;'}@lﬂgrlwﬂoawe ?%g?rw%}lmway be

het@fu@ﬁé&@'s)zﬂ)st1t1ﬁé1ﬁw1ﬂh@’i3¢€190yc|y' al kyl may be optionally
substituted with 0-3 R oa; 5 Rio, at each occurrence,

i s i ndefonddrtdhocsureaes idniepspdentix yalectedyiompakydypaloalkyl, aryl,
al kapyls, @%M %l’oalﬁw Lyclcﬁﬁéﬂa‘ﬁlylfﬂeter&%lﬁr H&%ﬁ%g%éky;aﬁféyl, halo,

heterocycly al rein-th , “cyc
ﬂhryﬂ“ﬁaﬁyﬁaNﬁylCGﬁBO@kddﬁﬁD@Ruo{XHhxéﬁbgy@HyﬁH]Kﬁhsnay

ot SO Y ARG BB M A S GG O ESsORss

het@((OBNRrsﬁ(%@mi eﬂ@m%OWR@RQ 8= QINFRbSJ{@)zCﬁE

nal SRRy SR -0 R R POER ey R b B OB,

cycinmal SK@L)R% Klydrylalkgt efdcycl yI het er ocycl yl aI kyl
hal o, - - ON, (=0 )F
2 0R14 R@Hat eashoccusm% is lndeieenéyrr{hfalmtad fONﬂ?Iﬁng%l A

g%f} a%fﬁlﬂ&ﬁ( O 2CF3, -C(=0O NR14S(O) 2Ri 4,
2NR14C( =0 S( O 2NR14C( =0) NR14Ri 4,
-C(=O NR14S( O 2CF3
4, The compound of claim 1, wherein:
A is a 7- to 14-membered non-aromatic bi-, tri- or polycyclic ring system
30  optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which
may be optionally substituted with one or more Ry4’s;

X is =C(=0)OH, -C(=O)NRoRy, or tetrazolyl;
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15 -C(=O R14, -NR14C(=O R 4, -OC(=O R 4, -S(=ORi 4,

-S(O 2R 4, -NR14C(=0O ORs, -NR14S(02)Rs or aryl al kyl;
W@RLg/0at892ach occurrence, i s independently sel PCT/E82007/076593

from hydrogen, alkyl, cycloalkyl, aryl or arylalkyl,

wherein the al kyl, cycloal kyl, aryl or arylal kyl may

be optionally substituted with 0-3 Rl4a; 20 Rl4a, at

each occwnmg&ﬁ (d:fsgakglg%wl@ £hy ossll ﬁ@n?ﬁwfhél‘%mtﬁé K¥dny!
hal oal kyl vl f ynyl, cycl oal kyl,
cycm%bmlanaéglsubmt@drwy@newr moreResocycl yl al kyl

hal o, -NH3l,-CN, -N®2, -C(=0 OH, -C(=0) OR15, _ OCF3,
-OR15, -OH, -SH, -SR15, -C(=0) NR15R15, -NR15Ri 5,

- S(O) 2NRLBRNG Cs- 10%%@))@@3@1?1- Oy BYNREEB(CH)IZRIr5,

7 o SRR R St Rt ey TR A aggor more .

m(n%i@d?k&row%#@)d%&rocy&@@k&%cﬁtam NRhbe{oatonfsRslected from N,
- NR15S 2) Rs or arylal kyl; and R15, at each
occurt IS i ndependent |y selected from hydrogen,

al kyl, éﬁ(\’\ﬁdle@ahéﬁw and®?, Wk whbn 9 ¥ hglekty K. andQ, fre atdt@ed to the
compound of claim1, wherein: -188 WD 2008/ 024892

PCTRUSSaO? 0vBEE3A: A is a 7- to 14- menbered

100N~ ar ongt 1 Gadh securkdnke, 1sqgldéf59hdéﬁb{§3 Lél&terd'ffngl A C@H‘ alkyl, aryl
optl onal I'y contai ning 1-3 heteroat ons sel ecte

@engl, dkyanidrysedkgl; hatbetslylialp, be. ot lal-Ng», C( O)OH
SUPEUSIEE B AP TR, T A Ao
(I ERR@(@)QCFL CC CONW@R;B:@;) E(CDE)NRHC(a@}QRbWS(OMNBb@(:ﬁ))NRd{g,
e T e s

151et B(OER G| O- S@Dﬂh@t ERWODQR%rKNRgs(%szWth aR aﬂ@!’ abe

opti.ona bst ted with on
het aélf%lal, a?fwlfa% 03 ylh@ftlaeﬁe&fyeh@w kwpﬂea'ﬂ yaﬁﬂlhsﬂiut%i Wl one o
hetﬁ()l@eﬁs@ms sel ected from N, O and S; provided that W
and Z, or when Wis absent, X and Z, are attached to
the sarfs: SAPHASCEIIRS. rgindepemientiy seleeipdrrome ydrossacdkyli s
) f d ,

Ry A o R Ry ot

20 NHEterO@NylalRmalO’ A0 @H,-NOb, -CC{ROQHOREGO)ORRI é)CF3G€DRm,

oSty 95530 & TS b e, SO R B

- S( O 2DREE D) INRHRY ), NRy QP RBISONNIESO NBLRE) Ri o,

- NGRS, TR NREENE, Coc-0)R10, S-O)R1s
-S(0)2R 10, -O-S(O):R 10, -NRoC(=0)ORs or -NRoS(O,)Rs;

25 Rs, at each occurrence, is independently alkyl, aryl or heterocyclyl;

Rsa,, at each occurrence, is independently hydrogen, alkyl or aryl;

Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN, -OR ¢, -C(=O)R;¢ or -C(=0)NRyRy, wherein the alkyl may be optionally
substituted with one or more Ro,’s; or

30 Rs, and Ry are taken together with the carbon to which both are attached to
form a 3- to 7-membered ring, which may optionally contain 1-4 heteroatoms selected

from N, O, and S and be optionally substituted with 0-3 Ro,;
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-S(O2Rio, -OS(0O2R 0, -NRIC(=0O) OR8 or -NR9S(02)R8,
wherein the al kyl, aryl, alkenyl, alkynyl,

w@ywBoasky | , or heterocyclyl may be optional | yPCT/US2007/076593
substituted with one or 20 nore RS's; R5, at each
occurrence, is independently selected from hydrogen,
al kyl, hal oal kyl, aryl, alkenyl, alkynyl, cycloal kyl,

ﬁyfl oal ﬁ%ﬁ'ek&ﬂ occﬁ}%@é M@épxhdemlﬁﬁ}t&ageﬁymw ﬂ%o cloalkyl,
ORI, arylagi) -hﬁtg]:qcyclgpar (ljetg(toq xb}li@gmgerel?nml cycloalkyl, aryl,

: gg %/l%ﬁg% @er&c% %ﬁ @t%r%:}% '%/ @ n%r‘b%gg@igl)ogt%gﬁuted with 0-5

- C( Bfo) NRAB(hO)cRCFdy| or G teOcRilplalky NRBG[n=IO} Reteroatoms selected from

) S(=O R o, -S(O2R o0, -OS(O 2Rio,
3 (%(faéfl%?%r or -NR9S(02)R8; R8, at each occurrence,
i s i ndepeo@entdggthal with theart;dgeloro widtlethegyre birdched fa&ﬁ,a at
each occurrence, . i s mﬂX ende hydr ogen

l.k:
ar yisaFicRepurafed grpapia a(ﬂ‘rf“é &é icjring;s Eond ¢ 'H¥$ \t]0m2 10

hy déa@@ntomsGad @)OQ'(') 4 additidnal he@?batoﬁs’iie%cted @Um N SJ S(O) and
-C(=Q R0 or -C(=O NROR9, wherein the alk

opt $(EhaMhgrensaldingsyter may Of opiea by Sql?ﬁtrt@tegz%fuged Vgigh one or
10 189,MQ,2008/ 024892 PCT/ US2007/ 076593 R8a and R8b are

t aken together with the carbon to which both are
at t achedst, 6t fagh pecarrgncet ip idlepraddyslyediceteh omwhkiyt halaalryl, aryl,

o A e ST AR R P o Sl vt

R9 (a,t—NéIa,c ENoEX O, F@Q’f@OHL £(1=mmpe,n@@ﬁe E SDRh)yfﬁH),géﬁ, SRy,

P o Lo R R R RS S (PRSP LR S R0
lﬁg?es(@jzk%lhcl(?)w%m, S(Oyﬂl\ahJ@(FI()())NE&E{4,0§Y€®%NII}1§E{((€))2R\}G, h

S 5T REHE SR Fat DBy 8B O e e Db PR

ConmGC(lOﬂoﬂ&%t @m%*(@ﬂﬁs, S©¢=‘%J§R%d dd(QObNINuRQ,-Nﬁm(ﬁ@)mm

two R9's together with enltrogento whi ch they are

at t%r@ﬁdﬂkylowhqr@n 1y Wéﬁﬂr%@alky QXWHiYé?ékYérheWD’?lél pyd
Satl&é‘ié&‘;@g%}‘l&h hﬁy?é 5‘&10%)(1 SRARS RiRbnor from 2- 10

car bon nms "and fromO addi t i onal het et oat ons
2(ksel ect edtib, mbeachocarreBe, S{drpadantlySeicyted frometkel, vy edlilyl,

ri n%ke%ﬁ?%ﬁ”ﬁy%lb%ﬁ%&yl %r‘t%l@ }’clyf'l%pﬁéte}o&‘yc?qal%;le\%f(iz'%gg the alkyl,
i ndepbatiehtiyy agédlbdll&ﬁbr(ﬁdyo]lyil alicyocytialutal kyy be anvhaly
ot SPUTgR it orfly T G et ) %Nry:@tam o

- NG terodtgmQedcted 10D @QRAE S; - OCF3, -ORi o, - ,

- SR14, C(=O NR14R14, -NRl4Ri 4, - SQO) 2NR1
25 NR14 S( (51gcgi§ach (@E:Lu@lms&g@@fmngy selected from alkyl haloalkyl, aryl,

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
-NHa, -CN, -NO,, -C(=0)OH, -C(=0)OR 4, -OCF3, -OR14, -OH, -SH, -SR 4,
-C(=O)NR4R14, -NR 4R 4, -S(0);NR 4R 14, -NR4S(0),CF3, -C(=O)NR14S(0):R 14,
-S(0):NR14C(=0)OR 4, -S(0):NR14C(=O)NR 4R 14, -C(=O)NR 14S(0),CF3,

30 -C(=O)Ry4, -NR14C(=O)Ry4, -OC(=0)R 14, -S(=O)R14, -S(O):R 14, -NR14C(=O)ORs,
-NR145(0»)Rs or arylalkyl;
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-S(O) 2NR14C(=0) ORi 0, - S( O 2NR14C(=0) NR14R14,
-C(=O)NR14S(O 2R14, -C(=O R14, -NR14C(=O Ri 4,

WO Q0geasR1 4, -S(=0) R14, -S(O 2RI 4, -0S(O) 2Rl 4,PQDUS2007/076593
-NR14C(=O) ORi 0, -NR14S(02)Rs, -C(=ORi o,
-OC(=O NR14Ri 4, -NR14C(=O) NR14Ri 4 or arylal kyl,
wherein the al kyl, aryl, cycloal kyl, cycl oal kyl al kyl

het er ocyg) vt eacﬁe&un@&tee@ m%énnbrﬁiykswect@@ﬁomy@ﬂ%é@ Qﬁ!yi y
substituted with 0-3 o, at each occurréence, is

i ndeplatish ﬁﬂyyorsaéyléléfvlewhﬂmﬁheaalkxh cycloglkyloaiykgnarylalkyl may be

aIk Lhn arylal kyl, heterocyclyl or

het o%?%hwﬂﬁéqWﬂV\%érRefah t he al kyI 25 cycl oal kyl ,

aryl, arlyhaaettlcydh ochwteroayiollgpendenth mlmadd‘;om ik kajdallyhyaryl,
n t ut .

i ot aﬁl?eggfgcﬁgﬁl)x cazaf%%ﬁ({r F%go)?gﬁ%a]tlkaﬁl %e}zerocgayl hgerfcyA:Pnyalkyl halo,

het &ithatNENSg|- é(,tt(BG)Hf FQFONDRA, cwrd BR, Ri08, -Sat -SRagh

| )
e LA NSRRIy e PSR SR o
CyclsccajzmlS@HMORmeS<@)M§¢<¥b>Nﬂa§Rgr%@mles(byzb&
30 -NH2, -CN, -N2, -C(=0 ) OR14,
ocﬁé OlF@RﬂziRlstr@RJssﬁPC( -6ty SC@R@) r@%?lp&m-NRlsC( O)ORs,
10 N 0, -NR14S( O) ZCFS
zfs? - S( O 2NR14C( =0O) OR14,

- S( 0) 2NF&4@(&9@)1 mrrpaim; is ingepaf NRIY 48 p @ P18 hydroggg alkwiD

200 07/ 076593 -C(=O Ri 4,
@&%&%"@F&TJ@ OR 4, -S(=ORi 4, -S(0O 2Ri 4,
- NR14C( O) CRS - NR14S( ) R8 or arylal kyl; R14, at
each oc seI ect ed from
hydr oge E@T’ éoml&?‘&?%%ﬁ i‘?'}y? “or aryl al kyl,
lsgher ein A h,a 7akdk14- me@bﬁb@ﬂdrk%tbmat&{] i, tror @blyb}aﬂlikyihg BRIEem
e i ona supstituted wt 3 Rl4a; R14 at .
eacwtlaeﬁfxr%%@fvg gﬁ?ti’fa%tﬁ‘é‘ﬁ af‘é?ﬁqdf%%@t SP@; ma%(PPeyW?wh
ha'l%l ﬂlfé’dptloﬁ’eﬂwsubsﬁlﬂltt&ﬁﬂflﬂ @neQJr'ﬁibI;‘Fé’ﬂth s;cycl Ioa: klylk y
cycl oa yl, hetero e erocyc yl al ky
hal o, )Klﬁz@ N%@tqmzoly &(=0) OR15, - OCF3,
- OR15,
S0 2@%*’%@“ <NCR§8%?5; STV e B e alignyl
20 S(1@y2NRIBIO aR)s@R1iBIted BHORNRIBEG! ROFNRI5R15,

C( =0 N%g%(p) 2CF3, -C(=OR15, -NR15C(=0) R15,
'S(=O) R15, -S(O)2Ri 5, - NRL5C(=0) ORB,
- NR158( @i} BEclorkydrayy ladridylkyl, aereroRkdyl oahetelac}imlylalkyl, all of which

occurrenc ntI sel ect en
ol Y B p NG S 5T SRy 1ond 8 Rottopp Ena
c onpeus cRfalieh aortid 1 4%%&@1&%5 sBletd Bom-N,I® aﬁeﬂsnerrber ed
non-aromatic bi-, trj- pol ycyclic rln% system
25 provided that W and Z, or when isabsent, X and Z, are attached to the
same carbon on Ring A;

R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH,
—C(:O)ORlo, —ORlo, —OH, —OCF3, —SH, —SRlo, —C(:O)NRgRg, —NR9R9, —S(O)zNRgRg, -

30 NR98(O)2CF3, —C(=O)NR98(O)2R9, —S(O)zNRgC(:O)ORg, —S(O)zNRgC(:O)NRgRg,
—C(=O)NR98(O)2CF3, —C(:O)Rlo, —NR9C(:O)R10, —OC(:O)Rlo, —S(:O)Rlo,
-S(0)2R10, -O-S(O)2R10, -NRoC(=0)ORs3 or -NRsS(02)Rs, wherein the alkyl, aryl,
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optionally containing 1-3 heteroatons selected fromN,

0, S S(O and S(O 2, which my be optionally
wawsn248oz ed Wi th one or nore Rd's; 20 X i s - GCIDSAAD7/076593

-C(=O NROR9, or tetrazolyl; Wis absent,

(-CR8aR8b-)r,,, -(CR8aR8b)m O or al kenyl, wherein the

al kenyl may be optionally substituted with one or

nor gxdR9a aﬁtyn}m dyéloalkgl oaleltéo@wl mayasa/mlokmy s@bstituted with one or
heterocyc yla be optionally 25

sub@tictRatsed W|th one or rmre R4 s and t he

Pfgfnr chy%l Mle%g%kur%ﬁ@é ?é dl ddé'pe deﬂﬁ%\/?erl&gﬂ,td% hﬁfv\% ﬁta{%&il,s

r OVi
abslehdalkyX aa»ﬁ,ohl@nylaaléylaﬂ,tcadh@@ylt qyctdatkylafarhmeicachadyl, on

5' nl%teird)cgasrlal ha 8?—2\322‘?1 ’—C&\g,lr— y%,fa—Cg;r(?Ad’I-ﬂ qg%@asnt l CF3, -ORy,

sel e Ehyt
cchQHaI &) SRtbet(E#OWRL;IRyl—NRBEJ S(OFHNRRNHRR o S(ONCF=, NO2

g e R A e

TO-OREEE0)259, C<$©>®)@NRQ EOIORAOC(= 0>R10, -S(=O)R1o,
191 WD 2008/ 02489

i S( fo) 2NR9€5%O NROR9
PCTA(22807; 950, - NRYCPIPR SO R @z)qu O Ri o,

NRg a I 15711 a
10 RS ?(O) Q@ RA(;% c_th%;( re@lé?' G d%>§£qu)1R4§blﬁyl rgf&?)h%{ggc?gfl%l Che

al kyl , d¥sylat eaclapw@ﬁymce lewilemriklyly hyélrogﬂntalécyb@wmlyl may
b t I t
e op 'q{‘ghlé/acﬁ%ipc%%ﬁc‘é f%‘ﬁ’n éngm{%@%gg Fﬂ;rg |3ct éduq?f

R5, at ea occurrence
hy dlIalrgeﬁN ARy HC(= G’)Rlo@al-(R(yED)NBﬁy] whabik greyellkyl may be optlonally

cycl oal .cycl oal kyLal kyl, heterocyclyl,
o wbgigd kbR AR Y p S S SN - (=0 o
15 C( =O) ORi3Pand-KLh3 takefRigother Wath the Sibor SRV HIGh both are attached to

] g((ff)%l R“§9§(7d}121ggegrg§ ri @;h %[?Iaag(go% d Nléegr% 19124%%%er0at0ms selected

- S(fR NRBChQ t101§(1 @@&%&G@)&@%Rga, C=ORio, 10
- NROC( = RIO -OC(=O Ri -S(=O R o, -S(O 2Ri o,
-0 S(0) Hai ¥ cachiroayeaey. @:esdqprenden oy Rekyl pkoxyt cyeloaliyl,

OCCHLr %%ﬁqyl 'h%tefo%*&ﬁ%@ ﬂ@t@%kyclﬁbﬁsyﬂ wh@rél}{hheoankyl cycloalkyl, aryl,

heterocyc each occurrence, 1S
20 ndepletle h@tblybcm roog@wocmyk@lkylmayévc_\}bpﬂonRBbsubatntu@é@hth 0-5

glc K y%ra,ra%? %ef]’he.{e?ogiyﬂgﬁ%%@%%%%1?1&?/13&%&%?1:—81%rc:?@gg?’selected from
_ C(RQ@NRAR9or wher ei n t he al kyI may be optional Iy
substituted with one.or nor R8a and R8b are

aken t QYBERSTORRIER e TFBEh A g HHPBA BBt et B o

at tashetddOsaturated or partially saturated cyclic ring system containing from 2-10
25  carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
S(O),, wherein said ring system may be optionally substituted or fused with one or
more Rg,’s;
Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
30 =0, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR 4, -OCF3, -OR, -OH, -SH, -SR 4,
-C(=O)NR4R14, -NR 4R 4, -S(0);NR 4R 14, -NR14S(0),CF3, -C(=O)NR14S(0):R 10,
-S(0)>2NR14C(=0)OR 0, -S(0)2NR14C(=O)NR 4R 14, -C(=O)NR14S(O)2R 4,
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forma 3- to 7-nmenbered ring, which may optionally

contain 1-4 heteroatons selected fromN, 0, and S and
wheoodpz48enal |y substituted with 0-3 ROa; 20 ROPCHUSMATHT6593

occurrence, is independently hydrogen, alkyl, alkoxy,

cycl oal kyl, aryl, arylalkyl, heterocyclyl or

het erocycl yl al kyl, wherein the al kyl, cycl oal kyl,

aryl Lakkyl=0Ret I ht ®e| Yl

o oo B R s o e o O YO,

het e CQWPRmr}%hﬁ%@68ycC&fﬁRwyKXKOQﬂERMRm -WR14C(=O)NR14R14

het Gr.oa{iQ GBSy T 14t R 15D:
tog(gt pil %F‘t”ﬁ&glﬁe “ai t ro&mncy?kc? tﬁg réééet %ﬁ‘zéﬁd
f ormtaocyaly&dityli may edpptmalurwbsuuted wphﬂt3| lﬁrlod y sat ur at ed
yclic rd ng, system containin - £

A PR N S A e R ST

0, dBken$l @){yﬁi}fl ChrylS(r@)«ngyl \hb]tﬁfoeydhylfba heterotyudy lslivdt eherein yhedkyl,
nor e

opti o ted or e

R S e e e RSN R M Y
sel geitreted mm)el KoY, andaé E@érKWclyl afid/heterodcKRIMI contain 1-4
cycl oal kyl , cycloahwﬁlalk het er ocycl yl ,

het hstcgeayems yeicte fromyby @, and § NH2 SCN, - NOR2,

10 C( O) £z D) SR fonce selecg'd fro% 1, aryl,
é8b8/ 024895 PCT/ U526’07/ 076593 =0
- NRIﬂkﬁRD’h alky gl @yepkRp vl oalkyRiky S (heyererdyl, heterocyclylalkyl halo,

SO BNl Oy RepaRth S RORET B SE Braa

: NRTAED 201 R 14, -NROB( + (RIANR 1485, =R REA) ), CIS( {0)(2@91\&1&48(0)2R14

- S N s SR RGN RS T R

lsrﬂ]hte@m)nlnell\lah@rk?)ﬁ@: s®c(=®y1|¢ﬂ4?alt4;»|m4 CS(Q%R@; mtymtdeﬂ)ORg
etero and heterocycl yl al kyl may be optionally
subggyg%ééﬁ’ﬁﬁ?ﬁm%yé Rioa; Ri o, at each occurrence, is

i ndependgptl dack 81:&‘1%1?& s nRplaktly, seféb’t&ll gamkylirogen, alkyl,

al ken aryl, arylal kyl, heterocyclyl or

het @ﬁé@%l W}smwrlalkmhe« e thavdkody cwyloalkyle 9] gaarydglkyl may be

arm%nOﬁﬂ&gg%thmipﬁﬁggquclyI or heterocyclylal kyl may
ptional [y 10 subsfituted with 0-3 RL0a, and the

2(het er ocyRalaydt cagicbchetoar ayioilgpicadelatty sadastriddiom alkyd, haloalkyl, aryl,

het a e r N,.1Q SR

occareh 2t S EARR, LRIy Bty Fhifep AR e

hal -0&lkyaN, HOyI C(=@ke ry(FO)@R G @aIHGOR s, -OH, -SH, -SRys,

L Rlﬁ‘i?&fﬂ%ﬁ% @ﬁﬁ %&%&{dﬁbﬁ&@ms

0), NREC(=®AR 5, IROHNRL HRAG)NR NRD
d(ZNRl4RI 4, -NR14S( —O) NR14S O)

ok %%epzmﬁé‘@ N NR15<5< OYOR,
%‘9&@?&9%@5& I; and(=O R 4, NRl4C( =0 RI 4,
S(=0 -S(O) 2R14, - NR14C(=0) ORB,
Rys, at each occurrence is 1ndependently selected from hydrogen alkyl,

25 Sg

cycloalkyl, aryl or arylalkyl.

30 6. The compound of claim 1, wherein:
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-NR14S(O2) R8 or arylal kyl; R14, at each occurrence, is

i ndependently sel ected from hydrogen, al kyl, 20
waeywBoasky| , aryl or arylal kyl, wherein the alkgl/ps2007/076593

cycl oal kyl, aryl or arylal kyl may be optionally

substituted with 0-3 Rl4a; Rl4a, at each occurrence,

is independently selected from al kyl, hal oal kyl, aryl,

I k [, m I ri- stem
al kenyl , A g¥el @al Kkmb&YEhRRL Hgmhtad oY kri C{F\&@Eﬁ“ﬁyﬁkﬁ%t

heterocyclylalkyl, hal o, -
oysontapae3l -3 h@:@goms @lpctedgp@m NgR18, S(O) and S(O),, which

ST o g AT

-S(O ZNRQ_EGQ#@)DHEC( OBNR) RINR1BE(zoP);:NR15R15,

5 g((:(:(:))O;\I S{b(s)%? ?@Hi%gb %,%%)g d\l ﬁ%l@(?\%le%the alkenyl
- N%@Sﬁ&@)ﬁ&alkyrsumwhai waigh oneam ehoR1Bs,’sat each

occurrence, |s i ndependent|ly sel ected from hydrogen,
al kyl, ™8 c%/cl oal kyl, aryl or arylalkyl. 8. The

conmpound, @iyl a1kl héM'iSd’y@lyMor hetel&%cml@ma/o@%&ﬁ%lay be
PCT/ US2007/ 076593 Ais a 7- to 14-nenbered

noneP&iPBHEtsRstigited with pne Oéfn%%Ryweqi the heterpgydyland m

l@ptﬂe@éﬂééekbjzla%%éﬁtﬁh g %fe?oa‘&ﬁﬁs%%%@ﬁ%mﬁ@'(ﬁ%@§ fromN,
S(O 2 may be optionally’

Subt i £ F et Womel Bror b e e algsentxXjagd ZGpre @)t@bied torthe

-C(z . 5. W,i.s absent, (-CR8aR8b-)r,,,

(- dﬁ%g%ﬁ?noﬁmg&al kenyl , wherein the al kenyl nay be

option aIMyatgatbsdcburtmled isnddpendeatlp selavorddrdr8lay dsggem allgyl, aryl,

1-2:.. Z ar yl rylal kyl o ef erqc yl al kyl.,, all

wh ke B se Bal b ou bR E R N0y, Chip .

5|?4 (= @]UR15 helebet(H':I OC)W% yif;H JSRllo, G@(ﬁDWRbRJ) -NR9R9, -S(O):NRyRo, -
etero elected fr

b ARz C GO Oty Sk oty SOR AR B INR R,

at t a¢heMii,g(d)her, %QH@)H%@WRSC(QOPIB'O NOCE:O R, S?{LO%Gh

occurrence, 1S 1 ndepen entl ected from y en,
Al k(01 Broy10-S( Qg b oRRISEO At er DRgYOyIRe: Hagtiah thealhyt, aryl,
-N
- ocspy Ry gelonfd M ibroc B TR Ghriondi, < R Glth one or
20 NROSEBS2CF3, - C(=0) NRIS(O) 2R9, - S(O) 2NRIC( =0) OR,

- (0 2NE = ONGIRc ATANEN DS SR o,

- O 15(@) 2 Riacy], AINRIICAKD)yORScloalkyINRRSBaRR)aRY], hefamicedlyl, t he

A k¥ aro@E¥atkyl, halo, -NH,, -CN, -NO», -C(=0)OH, -C(=0)OR 10, -OCFs, -OR o,
-OH, -SH, -SRj, -C(=O)NRgRy, -NRgRy, -S(O0),NRgRy, -NR9S(0),CF3,

25  -C(=0O)NRsS(0O)2R9, -S(0),NRoC(=0O)ORy, -S(0):NRoC(=O)NRyRo,
-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,
-S(0)2R 10, -O-S(O):R 10, -NRoC(=0)ORs or -NRoS(O,)Rs;

Rs, at each occurrence, is independently alkyl, aryl or heterocyclyl;
Rsa,, at each occurrence, is independently hydrogen, alkyl or aryl;

30 Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,

halo, -CN, -OR ¢, -C(=O)R;¢ or -C(=0)NRyRy, wherein the alkyl may be optionally

substituted with one or more Ro,’s; or
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cycl oal kyl or heterocyclyl may be optionally

substituted with one or nore R5's; 20 R5, at each
wW@ewanessre, is i ndependently sel ected from hyRPEDYS2007/076593

al kyl, hal oal kyl, aryl, cycloal kyl, cycloal kyl al kyl,

het erocycl yl, heterocyclylal kyl, halo, -NHz, -CN

-N®2, -C(=OOH, -C(=OORio, -OCF3, -CRio, -OH -SH,

-SRI o, Rg qfd@ L\B%@oen 1 E{%ngnh Bt @rgwﬁ%%lch both are attached to
- NR9S( ) 2CF3, - O(=0) NRIS( O) 2 - S( O 2NRIC( =0O) OR9,

- (o N@g@(%@mpgp@rmg, @(hie@)mmp@aﬂ@pgntam @H@q@%omgglected

- N O 2Ri
OF%E%)NS &Sar@&@)l&&% Sub%m@iggﬁl OO%? 8) R8o at each

occur r erbest cach qcnldreqme@ aﬁetnddpyn@lnﬂy hydregey] allgyl, alkoxy, cycloalkyl,

I ﬁgaer%oclﬁ 1%5/:1 ’heﬁg}:roa}ldlﬁl or hgtglico%/cl ﬁgﬂéyl wﬂ?relh I{.‘]éeoalkyl cycloalhyl aryl,
OC Caty InBRE @eterosydly @eb@ade}mﬂlglkﬁyxdwd»g ept,lonaﬂzé by tdkted with 0-5
aI I, -

o RRGIRGeaT a0 gl S P GAarsgeleced from

sumtotgﬂﬁgdowth one or nore R9a's; or -194 WO
2008/ 024892 PCT/ US2007/ 076593 R8a and R8b are taken
t oget hert'W@iRp s tegseewith s niteeamiockhigbthpy aie attaghedionag t o

16 Or MRs@uidted! QrufatbRHRRHEMy Eétﬁgted ‘M?dlfé nlng%ysté?ﬁ’%r@ﬂﬁhé Yrom 2-10
contain 1-4 heteroatons selected from N and

be @pronarmansiand Siebet-H eddiéanalberronons Rsted o 40 SH0) and
I
oy AT R B PEROSTAGHL by o RARR LA o R o

whemeieiRof'f1ie al kyl , cycl oal kyI aryl, arylal kyl or

het I b t bst it

ret e 0o M e Bl BT b B, o
18 ﬁ‘| Akdnel] afiy oy d}lcloﬁ)lkylaaﬂ:l!]océlkyﬁﬂkyﬂ \MéteF&y&éll; ?@abtﬁ[yléﬂk)tl]’halo,

the nitro nto ey are att e orm.a

unsat’ u}\%}tzg N, %@hréfg)dbgr ycﬁap 19 écgét B ¢ ’c%[l &4

ri “@(SGFNIGER& onk@m EHE{O‘SMHI&, 11QR14$@>>9@3P@% @m%(@')‘z@ho,

fromO-4 tional heteroatons sel ect fromN
S( O)S(%HRBFGJQ)OP\AM é(&)aNRséF(aODNlﬁgngﬁe(ﬁiNPayS(QézRu
opt | d e e
Bl R A R, O R TROBR .,
2(Eel aRudd= OD@MO;&W@AS(Oﬁ&k e@=HYR 0, @@(FO)N%MRMOERM@( O)NRi4R14

cyc(groa%lgyyla@ém tl%ﬁtlkyl Fodh %al@@%&&%&?ﬂl}/y&%eg@flﬁl and

- OQFeBsroeyChilatky] m@be ofBtdnalySRbditute CHHDNNRLARI 4,
- NR14R1 s%%zNRMRM

_C(=O N 12‘1 é pfgrrenceds @dﬁﬁ%?@j@%@ gom alkyl, cycloalkyl,
- §( @&m&%ﬁ%%ml het@(oe@lﬂ%lﬁ@él@%ﬂlﬂkyl Whereln the alkyl,

25 S\ oy BRI arv e Beicrocs R or e soRy ey I R by
- A oBAfdi8d withPGTOLNTAR HoteroNRAA S AL NRL AR ey contain 1-4

heteroatoms selected from N, O, and S;
Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo,
30 -NH, -CN, -NO,, -C(=0)OH, -C(=0)OR 4, -OCF3, -OR4, -OH, -SH, -SR 4,
-C(=O)NR4R14, -NR 4R 4, -S(0);NR 4R 14, -NR4S(0),CF3, -C(=O)NR14S(0):R 14,
-S(0)2NR14C(=0)OR 14, -S(0)2NR14C(=O)NR 4R 14, -C(=O)NR 1455(0),CF3,
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20 or arylal kyl, wherein the alkyl, aryl, cycloal kyl,

cycl oal kyl al kyl, heterocyclyl, and heterocyclyl al kyl
woreaesiozssept i onal | y substituted with 0-3 Rioa; RDUSAD7/076593

each occurrence, is independently selected from al kyl,

cycl oal kyl, aryl, arylalkyl, heterocyclyl or

het erocycl yl al kyl, wherein the al kyl, cycl oal kyl,

aryl Lakkyl= I I I

oGy Bkkrl-oe Bacunky|-spio R siapkel Naldphyor.

the*ﬁbﬁﬁgdBy@I%Vhﬁﬁb heterocyclylalkyl contain 1-4

het er oat
occur r ongg FEh Sk BEncc 8 AR hyaPRaSy i yioBin. GRS
hal @alokiky], alafi o arylalkylcvvbabinyhe alkylodyomblkyl, afykgr arylalkyl may be
;etegocM Yibeti hq}ero& aIkyI halo -NH2, -CN,
e’ @5(5 | é -OR14, -OH, -SH,
- SR14, ma,—eﬁ))emmanrﬂance Mdﬁe&enﬂﬁsd&(e@wmloalkﬂ aryl,

. S(R%!j &hiligﬁdydg%%yq) cy%%%&e@%hﬁr&cyclylalkyl halo,

- 3‘\@2!\'@43@@} 2@{:—3) OI‘IC(C_-(Q)%KIS, d@%ﬁ%{}g@{‘lﬂSH -SR;ys,

2Ri 4
D By SRR & R R iSO S0t
I(PCT/SH%IQR%CQJ@)@%’IS, M NﬁgC@é?ﬁRQﬁ% u tf(g@g\ﬁ{lss(é)zCR

I ndependently ‘sel ected from hydrogen

cy ciCea®P s, -NBrs¢l= Q)IRlsar(W%O&&Is,, SW@R&L rS(@h&saIN&BC( O)ORs,
cycl IaIkyI may be optionally
subs ﬁgégggéfMﬁm%§%§ég Rl4a, at each occurrence,
is indeﬁEBGEﬂthyawebmmtmdukpﬂmwmbkkaem&MmawmpgmyamyL,

I IkyIaIkyI het er ocycl yl ,
het%ﬁ%&@?ﬁf%&?&%ﬁ Rl 0, - NH2 _ON, -N2,” -C(=0) OH,

15 O(=0) OR15, - “ORL5, -OH, -SH, -SR15,
_C( =0) NRL5R15 NR15R| 5, -S(0) 2NRL5RIS5,
- NRL5S( &) 2CF3 he compeppdphdamd) ?’Il?FrSm

- S( O 2NRALRG(F W) %%bere@ﬁ&)&%ﬂ% =6)- Mﬁ%@%ﬁhc ring system
- C(=0) NR15S( 0) 2CF3, - C(=O) R15, - NRI5
oc(p%@qﬂiwontasergdyhh@eroats‘@@ezweﬁ erﬂI\M@c% =S¢ org, S(0)2, which

) NFQ;?}S& 18§a187 I?s’hﬁlté& \513(1{ oneHt %O}QRLFS’L at each

occurrence, 1S lndependently sel ect ed from hydrogen,
2@l kyl , >é¥chﬂ®X¥L,CéﬁyNRd&»arWHamhyl 9. The conpound
of clal A.is
non- ar orrat i c\év%% (eé PRy (ékcﬂ’ f&)ﬂ?%fljog afrirﬂg ng \g}seg?m fhe phcenyl
ophmamahhmomﬂh&ahﬂhﬂg&ﬁﬂﬁmhﬂteﬁmakgns sel ected from N,
0, S, S&%% a&? S(O 2, which nay be optionally
substit d ith one or nore Rd's; X is -C(=0QOH or
C( =0 N@l@wéwylﬂkﬁbﬁ ﬂ&bnocﬁdﬁﬂﬁﬂ%ﬁ(ﬁxfﬁ'iclﬁha)( bd@piamily) m
mis 1 Zis aryl, al kyl or )
25n et WPYEYted Yith prs/or moge Ra éfa%em¥m015QIWb%qu%Ileteroatoms
selected from N, O, and S;
provided that W and Z, or when W is absent, X and Z, are attached to the
same carbon on Ring A;
R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
30  alkenyl, cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH,
—C(:O)ORlo, —ORlo, —OH, —OCF3, —SH, —SRlo, —C(:O)NRgRg, —NR9R9, —S(O)zNRgRg, -
NRyS(0),CF3, -C(=0)NRsS(0);:Rg, -S(0)2NRyC(=0)ORs, -S(0);NRoC(=0)NRoRo,
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substituted with one or nore R4's, and the

het erocycl yl al kyl contain 1-4 heteroatons sel ected
wo e@siON89D, and S; provided that Wand Z, or wWhERuUy00%076593

absent, X and Z, are attached to the sane carbon on

Ring A, 25 R4, at each occurrence, is independently

sel ected from hydrogen, al kyI aryl, cycl oal kyl,

het @é@@(ﬁmgx 0)2@@ 2= 6@« _ océ —ofRY, o@@?oF%RmCCSbem,

s NRORS- ammNRg@r@QmRngs(ma@s(@m@e alkyl, aryl,
] S ( O@n%;g%?@% R&t%@@ﬁ%&bﬁg@%ﬁ? %E%)Stltut&l w1sh£|ne or more
-NRRG(=O Rio, -OC(=O Rio, -S(=OQ R o, 30 -S(O 2Rio,

5 O S(O 9
aI kyl( )%Blyzﬁ eachco)?(c:llqen[: lﬁ 1nd%)encﬁ:nfg ) o‘%‘%ﬁ y 1\#& r %eS:h nalkyl

opt hatuadityl, yuryd Ledisshit u;toeamm tehcloatieylalkymteodyolys hetero]:%ylalkyl,

ool it e Noraapentn L Qbiue CBGFF 19 roah SR

ﬁl tcyj(Tom}gaal NRLP{Q’ as(@)bzlxllRGM LIQHJ%@LCF§Y@@=@?NK}S(@%R¥|
eterocycC , het er ocyc
"NOB(ORER SR -0 Ngks. C-ORBS OG- <GHOR 10

S _ = - - T
R 5%‘&@0: (?‘?9%5‘1&@%’33&0@@9‘% O S MR R
- S(-ORNRBM=0) NROR9, - C(=0) NROS(O) 2CF3, -C(=0 R| o,
_NRO A oo o ) . ‘
TG Yt GO R R PR
occur r eriee at ¢ash bevdepaade ntdeyendtiklylhydmgs, alhyl or aryl;
at ea

het er oc I
" ndependbit e ga: S ARpIGHh G o gOH, kgt
ISJCCIWI(}’ e(DNe—OR1§ a:(ﬁu@ap@m)d eI EDYNRIRE S Wl Ein theGilsOh@dibe optionally
eﬁy"g % hal o, - -ORi o or -C(=0) NROR9, wherein
t heSURTRYIF Wﬁk}o‘beeord‘b‘fr\? B‘?Pasl PY substituted wth one or
more RIS andq{gb 39 tak@h t@2BGEr WRCUE EADSE0 WiSch both are attached to
I ndependent |y drogen, al kyl, al koxy, cycl oal kyl

ar yform a8y toal- wymgerafi Tkt P ey Oprionay prRR lt‘h]@t%Pa&‘VPS selected
Cycfrélﬁ‘ll\rﬂ an é(rld'be%{b}ﬂ)&ll&)(‘hbsﬁﬁlte%lamﬁﬁi grpcycl vl may be
a uted with 0-5

opt i on Stlt W R9a, and
2(het er ocy®l a,tleamlarqmse lﬂlndemedeeﬁbM®wns@ksémlleuyfcrygmlkyl

N, O % 1{1 nitr t
oi 21 BRBYSH BV B B GPRTLARY Uit RSy S PRRRy .
or paklkyh hbtyrosyadl)d ahadocyctlldlkyl rmaly@e sysdnally aubstitaicd iwit) 0 5
rbo me_an ‘ic\iP' 0 ition
et br-git dirdCeraty B PFra T BT il B Mo el from
V\/neNe(l) fang&t 6k ring systemmay be optionally substituted
or fused W|th one or nore Roa's;

25 two Ro’s together with the nitrogen to which they are attached form a
unsaturated, saturated or partially saturated cyclic ring system containing from 2-10
carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
S(O),, wherein said ring system may be optionally substituted or fused with one or
more Rg,’s;

30 Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
alkenyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo, =O, -NHa,
-CN, -NO3, -C(=0)0OH, -C(=0)OR14, -OCF3, -OR10, -OH, -SH, -SR4,
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R9a, at each occurrence, is independently sel ected
fromal kyl, hal oal kyl, aryl, cycloal kyl,
w@ymBo2dsky/ | al kyl , heterocyclyl, heterocyclyl al Rgl/pS2007/076593
hal o, =0, -NH2, -CN, -NX2, -C(=0 OH, -C(=0 OR14,
-OCF3, -ORio, -OH -SH, -SR14, -C(=O NRl4Ri 4, 25
NR14R14 -S(O) 2NR14R14, -NR14S(0O) 2CF3,
S( O) ?ﬁ%ﬁ(g ﬁBIMQM S(§§2®R mélﬁkm (%EIQ -C(=0O)NR14S(0)2R 10,

4929 NR14%
- C(=( YR 4C :I’@QPM ZWPQMRM N:@)yMA @\B@S@ZRRM

- S(OL2R, ~EEAGR Soc  HRACKED R ool IRIAN B2

ar de@(FO)QR@;%TRmS(GQRaI KFHO)Rar YAG(= GM@I&MKMRMC( O)NR 4R 14

| oal
rebaghit o RS ORIS D BSiE R Al
eacltet@@@ulytaﬁm ﬁ],ay bs optrwlelpesrmﬁﬁnﬁtbg/wab béchead from al kyl ,

| oal |k h
hot er ocytrgt el greurgis, Rimitpind b RS REEE sl gytoation,
ar yélken E &19/7 MRIRAOB QS48 20 RCHh 4SRN D TBBRR the al L

aryl al %D’ het er ocycl yl or_ heterocycl %/I al kyl may
opt §vsieatkyl sl setalkl hetprogyelh! er-hgterqeyely aﬂ%{hlaax h%optlonaﬂy
1het &bRRYEd ¥ith 8RR Iaeﬁrﬁf tﬁ@ﬂ&ér&}@ d}f Xllladnlge@ég)@bf}la%(y‘ﬂ contain 1-4

het'eroat ons sel'ected from N at each
oc chptareaieras Seﬂ®tedﬁ@ep1§r@@nﬂ6y sel ected from al kyl ,

hal oal k»ﬂ %1'1 occél'e(ﬁx& 1S 1?!1%{)\441(?%&% ge{le%@édl?ﬁr_@glm&&loalkyl aryl,

heterocyc eterocyclyla
- NGkenyk, cfci@a)l()lﬁ Cyel@lk@)l@ﬂldeteromﬁ& hete@RYdlylalk@ihaloSH,

N%\Ij%( (’S)%S%N%E?Jé%@?é‘l mOgPS( OENRIARsEr s,

15 S(-O ORI K = ONRRRS,, S(OW AARINRS,SQ)NRLARYAO)NR 14S(0)oR 4,

=E @'RM% %gl%;ﬁ@% %éwlﬁﬂ%&zl%s(@gcm

- NREASO ), RSRBC(%)RW (Lo?ﬂlq B@ébc;mt s%@ghl Rgmrc(%@g@zg

i s i ndependent|y sel ected from hydrogen,
cyciNGas Qp)Rg@rrarglpng wherein the al kyl, cycl oal kyl or

aryl mayg bg; %@B bRakhc, éﬂ%f;énh%g/%leé%& Rofd 13 dB%éﬁalkyl

Rl4a, at €ach occurrence, is Independently sel &cted
2G r om@lalkyl aryhen anglhlkyl, whereiplthe all@}ﬂmyob)hlﬂsyll aryl or arylalkyl may be
cyc a het e clyl, heterocyclylal kyl,
%’%hmﬁ bt W'ﬁ@?%% - Q(=0) OH, - C(=0) OR15,
(IIFB -ROR1E each@dpurfeSH:, i iBRPdndentl se@cBRLDkyl, haloalkyl, aryl,

R P, 2Ny & SRR A3yttt b, et -,

ﬁ@@% )5616@) N?ékﬁ)@kfps earQ)INRl@C cgfzcgl(s,é) c@éemma
25 NI a0y BIRBINR Rt S S RECEr G PVARKSIO b R15, at
ﬁagﬁo@fgﬁﬂ{ﬁ%‘@@m Ss<0%@ﬁa?étﬁgﬁtﬁﬂmz§elc%£®ﬁﬂz Eﬂ@p}b&
anﬁ(ﬁg(ﬁlflﬁfNElsg(‘rﬁ’)Bgs @i)lﬁl,s -S(=O)Ris, S(O)les -NR;5C(=O)ORs,

-NR58(0;)Rg or arylalkyl; and
Rys, at each occurrence, is independently selected from hydrogen, alkyl,

30  cycloalkyl, aryl or arylalkyl.

8. The compound of claim 1, wherein:
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Ais a 7- to 14-nmenbered non-aromatic bi-, tri- or

pol ycyclic ring system optionally containing 1-3
woheasosddns sel ected fromN, 0, S, S(O and SHC/BS2007/076593

which 25 may be optionally substituted with one or

nore R4's; Xis -C(=0OOH, or -C(=O NROR9; Wi s absent,

(-CR8aR8b-)r" or -(CRBaRBb)MO; mis 1-2; Zis aryl

or aryl al kwl7 t&)m&e%erwh&haraﬁmb& gptdr%@l;}lrcnc c ring system

substituted with one or 30 nore R4's; provid
an dorriongdly apperming - hepreatams soleciddfram NaPeS, a&@b@ﬁ@ﬁoﬁm"\’hwh

i : 2008/ 024892
eTﬁé gtl ﬂlggggﬁﬂ&%@% &1&0531’%00% rence, is
i ndependéth@)@%@te@( ¥Ry dr ogen, al kyl , ar yl,
SN R TI TNE JT

- C(mD) Wnalbmte&\ﬁ@@@m RgNRIS( O) 2CF3,
- (=0 NR9S(.Q) 2R9, - S(O) 2NRIC( =0) OR9,
- S( 0 2NRJYE('=0) NROR9, 5 - C(=0) NROS(O) 2CF3, -C(=ORi o,

- NROC( =Q) Riasy, aryPetks1Q) Bét@rocyoﬁ(la@ﬂm@fw}n&(@m &tionally
-0 S( 0O 2Ri o, -NR9C(—O OR8 or - NR9S( %R8 wherein the

al kK Stltlg[?%,wﬂh RS/ TP p, ang) ItheH)@feéch%Iy lkyl cq;p%n @ heteroatoms

1PPtdcRRRk FpmakRsthi gt ed with one or nore RS's; RS, at
each occurrence, 1S |ndependentle)/ sel ect ed from

hydr ogerprovaqlqdy]lat W pizl D kpbn Wais ybsente eand & g fattached to the

cyc eterocyclyl hal o, -NH2, -CN, -NQO2,
8’6@%&@? OCFS -ORi o, -(]—L - SH,

- SRI o M(a@)dﬂ%agrenewmmapendeﬁ(lﬁ)&d\lm%m hydrogen, alkyl, aryl,

P ST e T RS S (A IS X ) S TR =i

15 N@E(OTOPR' OCF3, - SC(-SR), RGP0 MK ,RE)-RRGR, %MQ;NR9S(O)2CF3,
RSt e hde DR A Ry N To R, & S2C
het@r(Q@)migﬁfO)zél@ 1B20)r8f, -ﬁﬁgd“( o%ur oe:m%md S(= “OR1g,

I ndependent , .at each

e Cro bRoe O-HO N toR Erea® e oy R oYE R Gy BRIy arv,
al kyy hefdcPely iy be bR SubsHuR or MORI €
e S E T s Be hns P  R R Sy FUTER  E  R 67
2thor e R9&Rssat cagh dqegyrreate, esalgﬂppgn,@nﬁy gabeseed frogn hydrogen, alkyl,
in y g X
ar Sl?aﬁ)oeaﬂ(yﬁ r&iyl cgcygchglr %Q Va%ﬁ?r th% elr(O%P,%&]I’ ﬁé{groé)’}i%i}/lf%{@ ha?o
ar yINH -(het 809c¢ Q) DHrag(=beOR o pta@Ral0Ry,, sUBsSH, tiRag
wth, O- a, t ter ont ai -
net o AR ABP G el A Ref R Okl LGRS G,
—S(O)zNRgC(:O)ORg, —S(O)zNRgC(:O)NRgRg, —C(=O)NR98(O)2CF3, —C(:O)Rlo,
25 —NR9C(:O)R10, —OC(:O)Rlo, —S(:O)Rlo, —S(O)leo, —O—S(O)leo, —NR9C(:O)OR8 or
-NRQS(Oz)Rg;
Rs, at each occurrence, is independently alkyl, aryl or heterocyclyl;
Rsa, at cach occurrence, is independently hydrogen, alkyl or aryl;
Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
30  halo, -CN, -ORjy, -C(=0)R;¢ or —C(=0)NRgRg, wherein the alkyl may be optionally

substituted with one or more Ro,’s; or
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two RO's together with the nitrogen to which they are
attached forma wunsaturated, saturated or partially
W@ 2008/0248¢21 cyclic ring system contai ni ng from PE0S2085076593
carbon atons and from 0-4 additional heteroatons
selected fromN, 0, S, S(O and S(O 2, wherein said
ring systemnay be optionally substituted or fused
Wit h on&Oknd HIPER tAR3AR to?getha%th t%E cﬁa&no%ﬁwﬁoﬁnﬁ@ attdcBied to
i ndependent |y sel ected from al kyl, hal oal kyl , I
cyclogarRylo, 7-mgwbesed tid. ahichimayinstietady gentgin 1- %lsﬂt%oatems selected
-N N% 4,
FgomNch dbeg&l&))aw bsg@ﬁ&%%%%wmm 4,
- S( 02 N%Mﬁd@h OCNR_ﬂ_edll@( @ 12EP8ndently by diiRh ASKD) SQIRIXQ, cycloalkyl,

? oSl NS it S IO ot

ZOOI&Jt@Qe@'SB'EmE’ﬁB'é &FROA TR/ @Bﬁﬁxﬁ@d wHIOBGFG), Rhdlthe h%#@@dﬂ/l&pntams

-S( - O ORi 0, -NR14S(2) RS,
iz‘?iue ato“"@fé m)(‘jfﬁlﬁalﬁ ZLC( =O) NRL4Ri 4 or

ar yl al kyvo R¥R&SRihar &Jnletmlnkwgen oA Dith they &k @@ddkyd form a

cycl oal kyl al kyl and het erocyclyl may be optionall

subEsipRicdasairted orgargiafly sapuratyd Rygic rigg SEdeh cotRipg é‘ﬁ@e? 10

10 S daRSBReRLent mmSEh 84difthal FRRAbKY ielecfeﬂ@oﬁ%ﬁm‘dls S(O) and

aryl, arylalkyl, heterocyclyl or heter ocycl&

whe$®)n whprgingsidyring sgsperh ol leg ppticapy substintpd at foydd, Wlth one or

hetlg{)]%q?ycgyl or heterocyclylal kyl may be opti onal Iy

substitutéd with 0-3 Rica, and the heterocyclyl and

het er ocyl, yi @k yécuoamtcais mdtpehderelyecloatdfiremsiye dhleakyl, aryl,
rom

| ndLEh TSIt B TR RO S RE B SoarSh: o

1scchle KE0) @y cCoad OR, 2LBEF, -Gl e 00 ySH, ySRmh@j(ﬁD)Ngﬂzm,
HNR1§R14S(OS;(@E{&@}WRTTIBH%ZO)Z&RRlél(RPANRMgQ)@;@NR14 R14,
- NR:E‘@@XZQ{ ﬂRm, —C( O)NR14S(O)2R14

-S( Q) 2N\RLA 2NR14C( =0) NR14R14,
{)é)f g@@@@m‘“ @Q(d))lja 'S(?@qu.é@)zﬁpm 0(6)2R 14,
%@%%6%{0111%( N@)J@(é R Sé@bé%f JOC(WRQ QRBC( ONRLR

8 or aryl al each occurrence

20 s érnddgkyldehrtip tlmedlled,taesd @pbﬁikhydycd@éwlallayﬂ Rfy:terocyclyl and
y%e%%éé%lgiaugﬁ pfl Wt}’&ﬁ%ﬁ PlBudli€ Rldsgiar Gyl oal kvl or

*0- 3 Rl4a;
Rl4a, atR;gactachocurtenrce ;ndepenldﬁdmeledem frbm atlgl, egtledkyl, aryl,
froma cl.oa

L TaSY hetemar M ot Faera ek T RIS <t et g,

C(&rQ)lel hetetobye@) ORA&erocysfadkyl nfaRba optiddally subklituteSRA,0-3
R15Ri 5, - NR15Ri 5, 0 2NR15R15,

25 NF&@@SEI@ t@@h@erocy@éﬂ@}mgg(y %ﬂp@ contain 1-4 heteroatoms selected
- S(£AR NRBP&AFS) ORLS,

Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, halo, -NH,, -CN, -NO,,
-C(=0)OH, -C(=0)OR 4, -OCF3, -OR 4, -OH, -SH, -SR4, -C(=O)NR 4R 4, -NR 4R 4,

30 -S(O)NR4R14, -NR14S(0),CF3, -C(=O)NR14S(0)2R14, -S(0);NR14C(=0)OR 14,
-S(0):NR14C(=0)NR 4R 14, -C(=O)NR45(0),CF3 -C(=O)R14, -NR14C(=O)R 14,
-OC(=0O)R14, -S(=O)R14, -S(O)2R14, -NR14C(=0)ORs, -NR4S(02)Rs or arylalkyl;
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- S(O) 2NR15C( =0O) NR15R15, -C(=0 NR15S(0O) 2CF3, -C(=0) R15,
-NR15C(=O) R15, -0OC(=0) R15, -S(=0 R15, -S(O) 2R 5,

WO NREADBLD) ORB, - NR15S(2) R8 or aryl al kyl ; andP@BURDST/076593
at each occurrence, is independently selected from
hydr ogen, al kyl, cycloal kyl or aryl. 11. The conpound
of claiml1, wherein: Ais a 7- to 14-nenbered

non- ar ong} iafeddh vecubbhce, i@rind@gélmsw sblected Hgm%%y&togéﬁ §ﬁzy
opti onal | K contai ning 1-3 heteroatons sel ec fromN

0, gclo aryher ay(lajel, witieiarihe sy, dyeloalsyh aiyhon ajylalkyl may be

sub mre R4's; X is -C(=0 NROR9; -

200%1\?\%{1%’%%%%248‘8%%%% 1552007/ 076593 Wi's absent,

(- CR8aR8h4a) ¥t'tadhrocerCRBa RBbJepeClentiyrsdletel-fRym Zkylshaacragd{yl, aryl,
r ar {

subst |0{F1 ﬁf'f(éydoa?ﬂ'ﬁaqﬂ'? hey\hocxgl?'gﬁéﬁmc C%gaﬂﬁﬁbvalodeléHf’ﬁgy’ '\NOZ’

and-CZzOy0H, wherD ) ORI S -@DBe AR 5, XORN S-SRy £ Cat® Ny &l s, LR sR 5,

t he ar .ng A , ren is

T 0 el N TR Tl o W o S e it

Cyclsccajmmsc<¢©w19§yccw0)NR%b€o)zc@ DR, IQNSC(:W

20 S SR Y0k S iSO e o S and

10 C( 092 m@;s(apéa%hqgecunégcg glﬁliﬂ%% d@t?@gl’ected from Ce/dm%en alkyl,
- NFQ’GXOﬂHQ)’RﬁIUI Or-wlkﬂ) Rio, -S(=O R o, -S(O2Rio,
-0 S(O 2Ri 0, -NROC(=0O) OR8 or -NROS(2)R8, wherein the
al kyl, aryl, cycloal kyl or heterocyclyl may be
optionaldy sﬁbstdmpﬂuewofm’laim lombeom: nore RS's; R5, at

each occyur ren endent ly .sel ected fr.om

hydr og eﬁA 18 14 milglb cf g Ay e}{ylFlatlcyti,l %‘1 0698&9§ﬁ1&§1pg system
151 et @m@ﬁall:yl cyshtalnh@ 103 het®bioms lectedl‘ﬂmn N- O 5:Q(GFhnd S(O),, which

-SH,, -SRi o,
c:(m@) W@@nalbmﬁgﬁ@tgﬂ @(@@W RUSINRIS( ) 2CF3,
C(=0) NRO( ¢ H, ot =0) OR9,

- S{ 0) 2NROC @é YR P e g;RQS(O 2CF3, -Q(=ORi o,

- NROC( =Y R @Semc&%&s@@)@or( =QpRG;: - S(O) 2Ri o,

-0 S( O 2Ri9.2.- NROC(=0) OR8 or -NR98(02) R8; 20 R8, at

each occurrence, is independently alkyl, aryl or
2(het er ocylkis ytyl aryrgly! caheteraeyrldeliylr #lbefowhicli may be optionally

in d S BSR&@&‘ tM OHé/ cgr dig he % aéi F¥ﬂe h%%roacé/glxlalkyﬁfdn&%&'ﬁ%%groatoms

occurrence,
al ksy,lepteelﬂdmNr(alandS CN, (Rl 0 or -C( =0) NROR9, wherein

the al kylrovn?e% tﬁ)a% V\(PEIH £ no?lw n WJIS a Btl,'lsieagld Z, are attached to the
same carbon on Ring A;

25 R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR, -
ORo, -OH, -OCF3, -SH, -SR 0, -C(=O)NRyRy, -NRgRy, -S(0);NRyRy, -NRoS(0O),CF3,
-C(=0)NRsS(0)2R9, -S(0),NRoC(=0O)ORy, -S(0);NRoC(=O)NRyRo,
-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,

30 -S(O)Ri0, -O-S(0):2R 10, -NRoC(=0)ORg or -NRoS(O,)Rs, wherein the alkyl, aryl,

cycloalkyl, or heterocyclyl may be optionally substituted with one or more Rs’s;
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with one or nore R9a's; or 25 R9, at each occurrence,

i s independently hydrogen, alkyl, alkoxy, cycloal kyl,
wa@eops/osIhet er ocycl yl, wherein the al kyl, cyclpel/kKg1007/076593

aryl or heterocyclyl may be optionally substituted

with 0-5 R9a, and the heterocyclyl contains 1-4

het eroatons selected fromN, 0, and S; or two R9's

t oget herg Witteheht dagurfdntg, @gﬁ@eptegdew %ctéa%naﬁﬁr@gehaﬂa@d

forma 30 unsaturated, saturated or partiall

sat nloallery a@glcqypl@alkyln@wé%ﬁﬂw@ﬂwéélmewcm@m]ghfft@r@wczddkyl halo,

car angd, f |t| I
S, P TROATE (R A iR A O S PSRt
PCTH(S200%RO 78BS, %@@V&RM@(G)@& éCHONYR (OB may

' I
o SB0) G, SR MEH SR SUREE A 06, O O,
sel M9€d=0)RQm@FG¢@DR1th(ﬁBRl&)erS(OﬁRyOl ;0- S@)@RloaNlRyCG O)ORs or
het hal o, =0, -NH2, -CN, -NOX2, -C(=0 OH,
%% 8’5 OCF3, -ORi 0, -(}I, -SH, -SR14,
=0) N@g“'ﬂleéoh ocNRlAR, 4s ind Qeﬁﬂﬁl—lﬁﬁl gyl or heterocyclyl;
- NR14S(O 2CF3, -C(=0 NR14S O 2Ri o,

- S( O) 2N €f Sae)) exguggence. isindrpaqiantiohdoreen atigyhor aryl;

10 (=0 NR@#%( QR B’%c%rrencg( s@)d%éudentw%&g%e@& —9)OH, alkyl, -OH,
CIZ( 4, -S(=0 2Ri 4, -0OS(O 2Ri 4,
HEJK(;(CT@)) @Eq@or Q([FQMM)mrein thopalg) Rpyobe optionally substituted

4C(=O) NR14Ri 4 or aryl al kyl,
mhereln E%éﬁ%ﬁﬁ PNﬁiO aryl, cycl oal kyl and

het er oc;R:;;l gtleaqimccwaeno@us md@Iehcysnsljubﬁtrogem :ékiylvulltdxyﬁbyeloalkyl
ur.renc

cer gtk Bape Bt B RS il IR B oor
1 ﬁh et m@mllyyhlay ky bptlomﬂgiﬁbﬁlltﬁtbhl?\lvislh F—)ﬁl Roa, aigcy the halfebdcﬁiill%ﬁcbntams
et yC or er ocyc yl may be optionally
sub5€$?@¥@énﬁﬁ@ﬂ“%1% é ‘ﬁkgofhe het erocyclyl and
het er ocygb RE@'té@é{heP@ﬁl‘i He Ritdogdn RAVIAEIPAEPLE afRheCTRd a
fromN, O, ; Ri oa, at each occurrence, is

i ndepEHEEdt ﬂa?lmé%d @dﬁtaéaﬂly seswRigH RYliC rEISEHITK gentainipg from 2-10
Cycéa kaYdms alﬂﬁtﬁ%ﬁmw Qéldﬂlonahl?ét&e)ator{}!_?elecfegﬂfom M S I%&O) and

20 C( S(@»Nmar@mzsald-rmmmm may B@ @)tmnmﬁﬂbsmtutemmﬂ&d@lﬂaﬁ@ or
) 45( 0 2R14, -5(0 2NR14C(=0) OR14,
- S(IB? 4C( =O NR14R 4, -C(=0O NR14S(0O) 2CF3,
- C(=O0) R4, at é‘dﬂié@@m@)daj 4 ;nde@@a(ﬂ)ylﬁblécted BomGYKR, ﬁaloﬂﬁyl aryl,

Ay AR SRR RSO R v e

fr Omd}ydT(QQmH @HO’)IO,RM, CGQFPE(DIKW -O0f, -SH ySRmWﬂ}%E@)NRl!im@

al k cycl oal or _aryl be o tiona
2%ub§?¥#ﬁ@éﬁx»ﬁﬂ¥ﬁm@-@RRﬁﬂahC Ré%@ﬂﬂ%@currence

s ispOpRRNERIIOR, S eé@(}}m&é(&@m@l' KMJ cchepaglswhr. 2yl
-C(=0)R14, -NR4C(=O)R14, -OC(=O)R 14, -S(=0)R14, -S(O)2R 14, -OS(O)2R 4,
-NR14C(=0)OR gy, -NR14S(0,)Rs, -C(=0)R 0, -OC(=O)NR 4R 14, -NR14C(=O)NR 4R 14
or arylalkyl, wherein the alkyl, aryl, cycloalkyl, cycloalkylalkyl, heterocyclyl and

30  heterocyclylalkyl may be optionally substituted with 0-3 Ryq,;
R0, at each occurrence, is independently selected from alkyl, cycloalkyl, aryl,

arylalkyl, heterocyclyl or heterocyclylalkyl, wherein the alkyl, cycloalkyl, aryl,
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25 cycl oal kyl, heterocyclyl, halo, -NH2, -CN, -NQO2,
(=0 OH, -C(=0)OR15, -OCF3, -OR15, -OH, -SH, -SR15,

WO G{sM4RIL5R15, - NR1I5Ri 5, -S(0O 2NR15Ri 5, - NRLSB{T)U10F38(76593
-C(=O)NR15S(O) 2Ri 5, - S(O) 2NR15C( =0) OR15,
-S( O 2NR15C( =0O) NR15R15, - C(=0) NR15S(0O) 2CF3,
- (=0 R15, -NR15C(=0)R15, -OC(=0)R15, -S(=0) R15,
- S(£) RIRLP hete IRIRPOr B clyi A %ﬁ&%)oﬁﬁontaﬁy @Ibgdna{ehwlth 0-3
and 30 R15, at” each occurrence, is independently
sel Rt awil e beteraguehd gadhheterpryglylalkyd genteall Kylietaspaters selected
20 24892 PCT/ US2007/076593 12. The
coﬁ%%ﬁﬁ%%89§{$aln1l wherein: Ais a 7- to 12-nenbered
non- ar orMat.i @ ebéh-qectrrance, ay ingepeydepdy iseéecrcddrfg)nsgflkylelmloalkyl aryl,

5P @y LRPRHhefirtuitSt REOBLRT R BF ik SR Nos
or m#@)ﬁ?;'-é‘k(ﬁo&i, S)(:HG( =B NROR9 - SHV- SRM,@:EFWWKHRM, -NR4R4,
o R ey DD e Qe LRt W RRst e QR

W%(@%Namc@:%)mqmlg ed(ﬁ*dmRMW@@@F SZC(0)RM) emRMvé(éo)RM,

absent, are attached h sane car bon on

A OB S OOR e Sk BiRo 6 ORISR Go ey aryalkyl
1gel ect eqi £, fapéﬂcﬂx&ﬁl%&% is fi’ﬂdél;géndelﬁf ysEl’ecte&; ﬁ&ln%hll&%én alkyl,

het er oc cI vl
iylp Or arymh@feln_t}g-ﬁlkylmpl@alkylgm aryl SRy be optlonally substituted
w1 ﬁ:@ - NR9R9 -S(O) 2NROR9, -NR9S(O) 2CF3, 15
{'0) 2 - S( 0 2NRIC( =O) OR9,
- S( O 2NRaL( a:t@)dﬂR@RQTence Gi;;@)th&S(lQeZ@E‘ﬁ fronC{liyd) Rilay]kyl, aryl,

R O S A A e e Pl AR

%l r‘lyj( O;ﬁﬂ/l g& g??;ﬁlsoab@% ORI’?E og’gﬂ; ESHCIR s YIC(FOWRIR 5, -NR15R15,
ORI S AN ok o oD i AT S SRS
Eygfs@@ﬁmlls@ki@mma@ bﬁz(ﬁﬁkh% o>2@w3vic< ) qakmtﬂomls,
- ?:(2%) ¢ C%Z S@@;&u, -SERbR1s, I\@+|sC( @)@Rg, ﬁs 0,)R; or arylalkyl; and

8 m@g% (jacm@cﬁ?rgr(lcesl%%ﬁ%@fﬂ%@&gk&@@gg)}@g gen alkyl,

20 S(@)SIZNRQU(rﬁ@lNRQRQ -C(=O NR9S( O 2CF3, -C(=ORi o,
-NROC(=O R 0, -OC(=O R o0, -S(=O R o0, -S(O 2R o,
-0 S(O2Ri 0, -NROC(=O OR8 or -NR9S(02)R8; 25 R8, at
each ocddr r efbecommundatpamdenhbyginal kyl , aryl or
heterocyclyl

a 7- to 14-membered non-aromatic bi-, tri- or polycyclic ring system
optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which

25  may be optionally substituted with one or more Ry’s;

X is -C(=0)OH, or -C(=0O)NRyRy;

W is absent, (-CRg,Rgp-)m 0 —(CRg.Rgp)m-O-;

mis 1-2;

Z is aryl or arylalkyl, both of which may be optionally substituted with one or

30 more Ry’s;

provided that W and Z, or when W is absent, X and Z, are attached to the

same carbon on Ring A;
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R8a, at each occurrence, is independently hydrogen or

al kyl ; R8b, at each occurrence, is independently
whywsogsm -C(=0 OH, alkyl, -OH  halo, -CN, -EBR/USMN7/076593

-C(=O) NROR9, wherein the alkyl may be optionally

substituted wth one or nore R9a's; or 30 R9, at each

occurrence, is independently hydrogen, alkyl, alkoxy,

cycl oal Kyl 4t eaalraekurpernc@%tﬁ&@@mehw selé/@tb%rffdnm?m@geal W1 aryl,

cycl oal kyl, aryl or heter

(0]
) Cr Balke bet oo oDy G 0d8s-ChopN Py 1§ CBLLEEIU0Red-
Wi tHR0O- 2R9crane L Egm R4EH 9%' VNR dl@ s?b?Z&R%Rg NRsS(0)CF,

het eroat ois  sél ect from
t 0g€HRINRAS(:Rdn ES(GDzNRG@@“l@)OB9 \A&GQ)&N Rglﬁfé‘yOmléRat t ached

yche PSR R R i Ricg "ol T S RHER

at omso)amz HO-$(0) R 4 -BEGEEDIDORY orhSReS(0aIRQ WBheseth éetatig ], aryl,

e et o fBey Y o Bae b S lel R Ao gy RS

m)r e RI&K;Sit ccc@tent@Gin@pehdeh ey %ctddﬁrdnﬂm%ﬂ QJFK)JI,V
sel ect ed 5f rom al kyl , hal oal kyl , aryl cycl oal ébf NO
2,

hetlé‘ll%él?élaw cyplgpisyl. exgloalkyjafkyl, hewqrocyqiphalo, cNEgy)-

10 C( tglﬁﬁgﬂ fb)oﬁ%c 1230%19 09" SH, Sékm BRIGHNRRs, -NRoRs,
- NRﬁﬂ@(z@QGFQ\TRﬁ@);@mF@(ﬁ@(@@F@b& S(O)zNR9C( O)OR,

SRR AR o NP ST B I oms

- Oc(@g)cRDMo -SSOIRYRISAD),RB(-O- AR R 10, —WG@CQ’R’DH& or -NRoS(O2)Rs;
- NR14 - NR14 S

- 0Q(=0) ﬁm ﬁi“j’ oceRiEG 18}%&‘1%&}1%%}9) Ay Lerdeieeyelyl;

15r/]vher ein Hglh a} callckyd:c,urr&&eﬁlﬁ yﬂd,ell)efhﬁeﬂtl?aiykmgerﬁﬁﬁyl or aryl

et eroc y optionally suhstitute
Ri 0a; @b ahgac aeﬁwrr HERAR AsREd efrt@qm@gsh @%@9{3{# 2, -0,
sel @, edNfIoRD & oo Natrl, w@?éﬁh ak ki1 Ry bd\§IBRAEYEbNkuted
wherei'n the al kyl, aryl, arylalkyl or heterocyclyl may

be i prgrpamaye Rg@b@t ituted with 0-3 Rioa, and the
het er ocygl Mlea&%&ﬁwﬁée lﬂdéab%ﬁ&m)ahm eﬁeahl‘?ﬁta?lgongr&@oalkyl,

N, 0, and’ S Rioa, at occurrence,
2Q nd@plendietntolcyclxlewweledhefaﬂqm catlkyikyl, #ral Qrélleteydcyclfalrmy be

c y C&p&%@j}v su@é]l L%%&ﬁ%& I5 M@ he h&@“ﬁ:glzc‘lyl alngl}:%etgp%f L{)ms

% O fRTORIM,, O ahlﬂ?$4(R| 4, -S(0 2NR14Ri 4, -NR14S(0O) 2CF3,

C(=0) NR14 4 R14C(
-S(0) 2NRY 9& R mtt?(gﬁ‘dom-‘&%i% epigached forma
C(m@tﬁﬁ&d Saf\ﬁﬂtérﬁﬁr-@tﬁlllﬂ satureXed f:@)lBlr{-hg Sy Q)nﬁnﬂmg 8%m 2-10
S(O) 2R14, - NR1 or g@ﬁlal éo
2Ry acartgp Simed ér@m% ﬁ@éﬂoqakhqt%eé%w&efwro deted(©) and
f r ogpolyy he9RNaeiddte¥ stem may be optionally substituted or fused with one or
more Rg,’s;
Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH,
30  -C(=0)ORy4, -OCF3, -ORyg, -OH, -SH, -SR14, -C(=O)NR 4R 14, -NR 4R 4,
—S(O)zNR14R14, —NR14S(O)2CF3, —C(:O)NR14S(O)2R10, —S(O)zNRmC(:O)ORlo,
-S(0)2NR14C(=O)NR 4R 14, -C(=O)NR14S(0)2R 14, -C(=0)R14, -NR14C(=O)R14,
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cycl oal kyl or aryl, wherein the al kyl, cycloal kyl or
aryl may be optionally substituted wth 0-3 Rl4a;
WORLDE/024892 each occurrence, i s independently sePEUS0T7/076593
from al kyl, hal oal kyl, aryl, 30 cycloal kyl,
het er ocycl yl, hal o, -NH2 -CN, -NQ2, -C(=0 OH,
C( =0 OR15, OCF3 - -OH, -SH, -SR15,

= 3 | SNR), g
O)(Jé@ﬁ g O OR'R,]@RD é )’%R'Blﬁ ?C( O R SNR) AR,
S( Q)(JZ(P\R’M CONRR 14(2(6@)1\1 \GR @@owbﬂqygg@erem the alkyl,

?%@ﬁ%&%’g ??@gal l%ﬁ%é@%?&:}%%l 9{5:? be 9@20&9}12%%,5t1tuted with
- NRE3B(=0) OR8, - NRL5S(O2) R8 or arylal kyl; and R15, at

i;l gquoggn 1g,ra ?(ac bccluirgc/rl(l: nggl ed@: ragntﬁ/rse ecte(g%r lﬁlﬁ cycloalkyl, aryl,

C Ongrolaligll, hétet@bﬁ:ﬂyhoﬂ.hetm/ﬁe}rcﬁllzﬂkylﬁwlnﬁelﬂ thé-alktyd) c&aeﬂbﬁbeeyle d

non- i c bi clic rin stem
ot TEABIT pEoRichitar hereSinaid s el e SRt R o
0, R, PMdhe ﬁa@roé(c@l 3nd M\d’ﬂér@é’}/clyﬂa‘-}k}& ubkih t Ut 1Reriitdhs REeted
or m)re s; .10 X'is -C(=O NROR9; Wis absent or

4
M >ms t; Zis aryl or arylalkyl, both of
10"'h' ch mgy,.bg chﬁltch‘ﬁl?énké/ 1§1H %*eh&eﬂﬁﬁ?elé@tédrfro%ﬁkﬁrhalm

R4's; 15 provided t W s absent

andcyzloalév cmlqaél@'llﬁéldfl,ﬂ@termclyhhﬁe Mﬂzb@ﬁﬂ dﬁoﬁl @@QAOHR4
cu [ ngep! L f ,om

hydr gergﬁﬁ Qb? SR” oi c€1§1 ga Q:F( &%et erlé’c

haI {S(OENRMRNHZ\TRMSIN,)zC-FW( O)N@;ﬂxmma G(@WRRC(FO)ORM,

oY ORIB RSO Bs &ty bR O B RS By SR O R

15 S( -@ézilgggﬂ Ogbz:gl:%}@ -S&O@gm@(@))MR14S(Oz)Rg or arylalkyl
G:( =0) ngb(a gag n@uﬁplge 18 IQGGHQP&NE%C(Q@%EI@“IM@};MI alkyl,

- NRYEloafid) OFBardl whNBRHCHL Ry R EirAnl lFlrﬁy %ls Ktiona®y Mbstituted

cycl'oal kyl or heterocyclyl ray be optionally
sub¥tth 9-dtRee wi th one or more R5's; R5, at each

occurr erK: ; at e§ch' J&Q&%@Q ?ﬁhhéﬁeﬁ&hﬁ?%e@&tefdrm er@’ag?'%ﬁl«yl aryl,

al kyl , “hal oal kyl, "aryl, "cycl oa het eroc
2(hal Qy,cloaNHZ cycl@lﬂrylalksmeterc@&d@ OHo, NH@( €0, Do -COPE,

) g?&%im,_oé'ﬁﬁ, —Oﬁﬁsi Dy, _—g‘i(l,: —%ﬁ%gO)Nﬁgﬁlag-NRlsRlsa
-S(0O):NR5R 5, -NR55(0),CF3, -C(=0)NR5S(0):R 5, -S(0):NR15C(=0)OR;5,
-S(0):NR5C(=0)NR5R 5, -C(=O)NR5S(0),CF3 -C(=0)Rs, -NRsC(=O)R 5,
-OC(=0)R;s, -S(=O)R;s, -S(0),R 5, -NR5C(=0)ORs, -NR5S(0,)Rs or arylalkyl; and

25 Rjs, at each occurrence, is independently selected from hydrogen, alkyl,

cycloalkyl or aryl.

11. The compound of claim 1, wherein:
A is a 7- to 14-membered non-aromatic bi-, tri- or polycyclic ring system
30  optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which
may be optionally substituted with one or more Ry4’s;

X is -C(=O)NRyRo;
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NROS( O) 2CF3, -C(=0) NR9S(O) 2R9, -S(O 2NRIC(=0) OR9,
-S(O) 2NROC(=O) NROR9, -C(=O NR9S(O 2CF3, -C(=O Ri o,
WO DRSEE48D Ri 0, -OC(=O R0, -S(=O Ri 0, -S(O 2RPCI/US2007/076593
-O-S(O2Ri 0, -NRAC(=0O)OR8 or -NROS(2)R8; 30 R8, at
each occurrence, is independently alkyl or aryl; R8a,
at each occurrence, is independently hydrogen or

al kyl;  w i285nt WQROQBH02AGER RG]/ S2007/ 076593  R8b,

at each occurrence, isS |ndependently hydr ogen,
-Q(=0) oM isdikyl , -OH, halo, -CN or -ORi 0, wherein the

al kyl _ ”?%’is l}%grl Qge%r.ﬂ/lg]}g‘h loéfth%!ﬁ'%fchttﬁégf%g oiﬂ\ﬂlc;ngll)o Hﬁ)st(i)tﬁte 1tﬁ ong or

R9a' S occurrence, e enden
hy dnogé’s; al kyI al koxy, aryl or 5 heterocyclyl

§A,n erein tolv:fde% t IV¥ il Zl or Wﬁl W 1% ! Qs'sgtck and ga%ﬁ aﬁached to the

opti onal'ly subs it%ed Wt
het @emecyidby bn RowatAi ns 1 4 heter oat onms sel ected from N,

0, and S; or .two R9's r.wi t
i anC o ahe SR EReRS it ey kg Sl by SR Tt .
or  @alohikgl, hiterdesclf Ha®fl =0y NHLS @Nnmo%y@(mpnc@doaoag)

from2-10 10 carbon atons an rom 0-4 additi ona

et R ot BhsOOE et iR RN RS SR 0y S QIR 0y BRS(O)CF:,
1(whe@L@)@Sﬁ))gm%(éyzm@a@mpes@%g@@@ldmmgﬂ i tuted

or fused wth eac

oc clh(F@NgeS(@)sChandépeide niy Rgﬁ(s@i)lélc,t 06 (19)Bm. ad(&kOIR10,

hal [, | h | . =

2 S8, Lo S o7

- ORiyoloalk@Hr he@tdcyelBRi, be-op(io@) INRIbsRiudd wilkiRind Rir m,ore R5’s;

-S(0O 2NR14R 4 NR14S CE3

- Sg Og 2 NREAE LA ‘B)%ﬁ“&enc g%}’%ﬁjpﬁ‘i\iﬁﬂge%}%%o&l%y &yl
15 O QN1 45( Qy2iB3dity |, h&éra©)eRil Aalo; NR:IAQCNONRI_ZAC( 0)OH,

- %ﬁ&%w5g3,0§ﬁy4§t@§ Q %Rm; &(—&ﬁ%‘%ﬁN&g&, -S(0);:NRgRy, -
ﬁﬁlééa@NRgél@?zﬁQ( S@)m@@é)OW@(@)ZNRE,@EO)NRgRg,

aIkyI cycl oa and heterocycl

opt 1C<§n(am ey yers ﬂﬁf@ﬁ‘lw NRo@=)Rp.0QC(= %R@o -YtO0&eh
occgget R Geo- S@)%K!Qeﬂﬁg@(‘i@%ﬁg &emgf}(@g)Rf rom al kyl, aryl

ocyc ‘wherein the al k aryl or
2(het er ocyRsl a,tleacrhmﬁcweenofpus iodapkehdenty) him ayt @dhetevdcy ¢lylo- 3

Ri oa, q% F cl LSRG E! K
contain I¥ Eh?}ac gércgg &\é ° ¥Ade}?§‘g‘f %}X aﬁ%%r a}rf?’d S, 25
Ri oa, atRsgactuch omurremple ;ndepenldﬁdbrpsrddgm l-§(=p0HCciled, -OH,
o, g 1 X AL S gt s
- (W) 6RIA moréRES; or - OR14, -OH, - SH, - SR14,
C(=O) NR14R14, -NR14Ri 4, -S(0O) 2NR14Ri 4, -NR14S(O) 2CF
25 Ro, at each occurrence, is independently hydrogen, alkyl, alkoxy, cycloaﬂ(yl
aryl or heterocyclyl, wherein the alkyl, cycloalkyl, aryl or heterocyclyl may be
optionally substituted with 0-5 Ro,, and the heterocyclyl contains 1-4 heteroatoms
selected from N, O, and S; or
two Rg’s together with the nitrogen to which they are attached form a

30  unsaturated, saturated or partially saturated cyclic ring system containing from 2-10

carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and

-201 -



-C(=O NR14S( O) 2R14, - S(O 2NR14C(=0) OR14,
-S( O 2NR14C(=O NR14Ri 4, -C(=0 NR14S(0O) 2CF3,
WO g{os@RI%, -NR14C(=O R 4, -OC(=O R 4, -S(=0 Rr@r/US®07/076593
-S(O) 2R14, -NR14C(=0) OR8, or -NR14S(2)R8; R14, at
each occurrence, is independently selected from
hydr ogen, al kyl or aryl, wherein the alkyl or aryl

nmaysog,, QRticAnald theSYash 'nfagtb@ Iptinh Ql‘b%ltﬁﬁ(ff@v fuseddPith ondBr
2008/ 024892 PCT/ US2007/ 076593 Rlda, at each

occiPicdncs, is independently selected from al kyl,

1202 Kl PP BYELS R Mol St

- SHyycloSIRYE hete@w@)l NIRJLCB RO5;NHARISRNS),, -CS{@BNRIGR)ER 4,

5 5 INrrbey s SR SNRER O Rehgredt Rk

-( -NB)JWQSEQ)Q@ESNRMS(@)Q}B]- 5(0LNRLEG(GHORR]LS,

NP OB RO e e o DB Bt e, e 01

' ndﬂmﬂaﬁml s<—@kﬁds@cd)zmamslwﬁmgmm@d%y@mar NRW@Z)Rg
e corrpou whe is a

10- B % edO %@é%%{ 1N,Rlb¢( O)NRme@f aly@ﬂlyémere@l '{hr« ﬁléyl

S I lect ed
Y T SAPIR CON B8 i BSLRR O 021

vv| th ondiont ¢sh eCCRrrE@pe IXIH%pell@elﬁ@SNRgF@fromaﬂw jagyl, arylalkyl,

2y S ORRARROEARy, B Bt LN AE el

Wi t lretapoay clytalkyirorag b&dpteonalbyr xmbstdmdd Whh() 3\/R16en ghdzhe haterotyetyl
W b t at h 0
AL T S e A S gt i

13 ndependant ity:aﬁﬁlcaﬁ'tdﬁde fiy 1ﬁﬂlép|aiy@hﬂg eigctadl fkoyd alk@ll Wloalkyl, aryl,
LG o fELSTARU N B ong Ol 2 BhoilEe.

C( TR, NEORI.S i Nﬁ%RGICE N@)&NRWMRMN‘@?@)QQ{%%? "NR14S(0).CFs,

(=0 NROS( O) 2R9, - ?%BNRgc( =0) OR9
:ﬁ(@m%@?zﬁm&@h 14%9@33)?9%%;? %Bj@)ﬂ o,
0 S G SRS TR B R R e e e

2Qal k‘ﬁ(o)zﬁmy-lNRmQ(V@D@&d WRM%(IOJ?QWE ﬂIUWQ’ﬂ yI may be
0Pt onalt B Al a0 TBEEE 5 B 1.
hy deyolpeliyl @lakyt) wherein the alkyl cycloalkyl or aryl may be optionally substituted
with 0-3 Ry4a;
Ri4a, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
25  cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR;s, -OCFs,
-ORys, -OH, -SH, -SR;s, -C(=0)NR5R 5, -NR5R 5, -S(0):NR5R 5, -NR5S(0),CF3,
-C(=0)NR;5S(0)2R 5, -S(0),NR5C(=0)ORs5, -S(0):NRsC(=O)NR5R 5,
-C(=0)NR;5S(0),CF3 -C(=O)R s, -NR5C(=0)R 5, -OC(=O)R 5, -S(=O)R 5,
-S(0):R;5, -NR15C(=0)ORs, -NR55(0,)Rg or arylalkyl; and
30 Rjs, at each occurrence, is independently selected from hydrogen, alkyl,

cycloalkyl or aryl.
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hal oal kyl, aryl, cycl oal kyl, heterocyclyl, halo, -NH2,

-CN, -NO2, C(:)CJ—| 30 -C(=OORio, -OCF3, -ORio, -OH,
WO 3H8/02488 0, - C(=0) NROR9, -NROR9, - S( O 2NROR9, PCT/US2007/076593

NRIS( O 2CF3, -C(=0) NRIS(O 2R9, -S( 0O 2NROC(=0) OR9,

-S(O) 2NRIC(=0O) NROR9, - 207 WD 2008/024892

PCT/ US2007/ 076593 -C(=0O) NR9S(O) 2CF3, -C(=O Ri o,

- NRIC( =QpRi 0;The el %Bbpolalmslc wRIo, -S(O 2Ri o,

-0 S(O 2R 0, -NR9 O OR8 or -NROS(O2)R8; R8, at each

occurrerfei a4 l%mé@bmfémq aromptioi-, gi- QapglyeycRgsing gtstem

eac r [ Ve r8g I
R8 b&tlggﬁ acz?ﬁtqoc ulr ?gﬁ%‘g%@@ggﬁm‘é Y f{edr%lydgntgl §fgh@% rlgl é{(é % WﬁlCh
- C(i=Q)buted|vathl gne oOMore Rudd; 0, CN or -(Ro RO, at
ach ocaprr I s.independent!|y hydrogen, alkyl,
5ZI koxy %? arECQsNR\?\%érei n the al kyl or aryl may be
opt i onalwys @wds bf tAReHyWLE h 0-5 R9a; or two R9's
together with the nitrogen to which they are attached
forma f0"Unsaturated, saturated or partially

sat ur at eglis 6} bi £ylaikiD b SF HMIcE il Bk Bpihaflly A2k with one or
carbon atons and from 0-4 additional heteroatons

selBeEddSfrom N, 0, S, S(O and S(O2, wherein said

1¢ing SY%&H&&J&%J)\%&PZ IPRALA W RYUBRE KUhET, A% aftheE8Fto the
with one or more R9a's; R9a, at eaCh OCCUfrence is

[ nd@p@r@d@m pyRaglAsct ed from al kyl, hal oal kyl, aryl,

15 ¢ y cl %)é%ﬁh &E%Fern%;: @&i&pm&%@%ﬂec@e&g%%dgﬁgﬁl agﬂf 1, aryl,

; smy4 oau@(, h@mﬂm o, =RRIRI, 4,N,-500)- 2RO, 40(=0)OR 0, -

- S(F%é %8(585) O%’og)?‘ Rﬁé%@ad‘“&wﬁ%ﬁ&% -NRsS(O)CF:,

15 O[O ORIRLS(YRIIAO) NREGIHOR,, -8 (RINIGICED RRERo,

SO o EIE i SR SRR S o
OC@@W%(@)ZMB -NNE@<I4©§6@ J)\‘Rﬂlﬁ&(éz)w&élﬂtﬂef&ﬁcyl aryl,

al kyl ycl oal and heterocyclyl my
opt qyshalkv Oglwéﬁg@qypm Bay w eiiopally mpyiuteqyvih ong Oré%ﬁfﬁ Rs’s;

OCCUI I eNgGeyt chh dc@&%@f qsﬁﬂ%%p)én&ﬁhf %1&%dfﬁo%m1ﬁﬁ$‘§éh Ay,

aryl, wherein the al aryl” may be optionally
2Gsu b@ﬂoaﬂlﬂ’ﬂ @wlwytlhalﬁylshmroafclyﬂzl hebl, Pﬁﬂz, €A NeocUlT@IES,

I : Id;d‘ﬁ’gg? pb%%eé bg/kgldys/ r %E]é b?ﬁ\ﬂ_@%o%ﬂ R@N&Rg, -
g((NQimzCFg(@(@XKINRZS(O%MS(O))Z_NWQZQ)OWS(OﬁﬁggC(S%}égR%
@%%%ﬁ %‘@)Iﬁgﬁf é?ﬁé) @Qﬁzp) R]S (() 10, '

- S( OMRLAC(SO) m‘lﬁRé’C( OYERE)- Nﬁmsg 2CF3

C(‘O ) Rl4, -NR14C(=O Ri 4 (I:é 2 4,
25 S( 0 2R]B4 at em%@(r%wnd@'@ mglg]@yhg -heterocyclyl;

Rsa,, at each occurrence, is independently hydrogen or alkyl;

Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN, -OR ;¢ or —-C(=O)NRgRs, wherein the alkyl may be optionally substituted
with one or more Ry,’s; or

30 Ry, at each occurrence, is independently hydrogen, alkyl, alkoxy, cycloalkyl,
aryl or heterocyclyl, wherein the alkyl, cycloalkyl, aryl or heterocyclyl may be
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30 R14, at each occurrence, is independently sel ected

from hydrogen, alkyl or aryl, wherein the al kyl or
W@eooB/0zasy2 be optionally substituted with 0-3 RIGEDUS2007/076593

208 WD 2008/ 024892 PCT/ US2007/ 076593 Rl4a, at each

occurrence, is independently selected from al kyl,

hal oal kyl , aryl, cycloal kyl, heterocyclyl, halo, -NH2,

C’\bp‘uo}}%ﬁ subsqut@\gfh 0 '5% QA(QR@ ﬁetero%ﬁ ’contalm hetefdatoms
S -C(=O NR1 -NR15Ri 5, - S(O) 2NR15Ri 5,
- NREBSEdfRuRs, O, an¢§4@) NRlSS( O 2Ri 5,
-S(O 2N
_ Cg :)0) N%gﬁ% 5@;@%%@3?@% @gﬁlé@& C%:léor)%éa}og}aéd form a
- OGfns@yiRicH, saﬂ@(tcd:))rmaﬁlally s@(l@eg Ridic riniyRIFDE cx@)t:(ﬂﬁgg from 2-10
$ NR15S d

naehanashry BT e s R BREIAERTogl R 0. 5500 ne
Th eS(cx)gmmemm saidl ragtsederh Fragnbt beticmribugnbadtuted opsuwidsitisaic or

forth in ,the 10 exanples. 16. A pharnmaceuti cal
conBBEi®1Bn conprising a conpound of claiml1. 17. The

phar mac ey, iaf@lkch 6QIROe! ik dileftindedtBi sBledibd frblﬂhtah@[ haloalkyl, aryl,
conpri sin pharmaceut i cally acceptable carrier.

o Gl e Bk, SOoribe G oN oy CoT I, 16O River
()3 0 m@fdli‘} ' @h@t OHI Sasisygn eC@QﬁNRHRﬁ‘P lNIQLQﬁ&,aB%')ENRMﬁﬁe nt.

od for treating, preventing, or slow ng

t he%d@@b@gls oﬁ(ﬁ&)NRdeéb)eRlesS(@Dyl}i%m@hR‘)@ﬂma obeS| ty,

e e e e T S
CusHlGigOsR,bi- 5@314&5@]3@&&5@(@)2&45??21;@(&@29?31 -¢\€Rr1]4sr(](;2)1§8,
o et B R rerupalt rea TS eRr st e BE LB 1B

13 eagyl, oprfalghpeuRt@lyclgl rﬁay‘fbe]optloﬂﬁly%ﬁbstlﬁltw \Oﬂe@S Rfugf
the preparati OF of a conpound of Fo

. SOH 0 OHf10- BReagh ogquITencsig 1n%n§%§7/56 gftg@gom alkyl aryl arylalkyl or
Pdﬁe%@lﬂ WHeRABthe \ﬂil}?lr iy afMalRG1 oy\ﬁéié’rgcy%ly@frﬁy 88 optionally

defined in claim1, conprising reduci nlg racemc
c on%@}ﬁgeq)fvlqrgﬁr}ﬁpaaaqdfth@hetgogy.cly/l cgntains I-4 heteroatoms selected from

N, O, and S;

20 Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)ORy4, -OCF;,
-OR 14, -OH, -SH, -SRy4, -C(=O)NR 4R 14, -NR 4R 14, -S(0):NR 4R 14, -NR4S(0),CF3,
-C(=0)NR4S(0)2R14, -S(O),NR14C(=0)OR 14, -S(0):NR 14C(=O)NR 14R 14,
-C(=0)NR4S(0),CF3 -C(=O)R 14, -NR 14C(=O0)R 4, -OC(=O)R 14, -S(=O)R 14,

25  -S(0O)Ry4, -NR14,C(=0)ORg, -NR145(0,)Rg or arylalkyl;

R4, at each occurrence, is independently selected from hydrogen, alkyl,
cycloalkyl or aryl, wherein the alkyl, cycloalkyl or aryl may be optionally substituted
with 0-3 Ry4q;

Ri4a, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,

30  cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR;s, -OCF;3,
-ORys, -OH, -SH, -SR;s, -C(=0)NR5R 5, -NR5R 5, -S(0):NR5R 5, -NR5S(0),CF3,
-C(=0)NR55(0)2R 15, -S(0)NR5C(=0)ORs5, -S(0)2NR15C(=O)NR5R 5,
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W If 5 wth an enzymatic reductase, such as a

ket or educt ase, produced by a m croorganism fromthe
w@e@afp248ensi sti ng of Pichia, Hansenul a, Candi deCEDS2007/076593

Rhodot orul a. - 210

-C(=0)NR5S5(0),CF3, -C(=0O)R 5, -NR5C(=0)R 5, -OC(=0)R 5, -S(=0)R;s5,
-S(0):R;5, -NR15C(=0)ORs, -NR55(0,)Rg or arylalkyl; and
Rjs, at each occurrence, is independently selected from hydrogen, alkyl,

cycloalkyl or aryl.

13. The compound of claim 1, wherein:

A is a 7- to 12-membered non-aromatic bi-, tri- or polycyclic ring system
optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which
is substituted with one or more R4’s;

10 X is -C(=O)NRgRo;

W is absent or (-CRg,Rgp-)m;

mis 1;

Z is aryl or arylalkyl, both of which may be optionally substituted with one or
more Ry’s;

15 provided that W and Z, or when W is absent, X and Z, are attached to the
same carbon on Ring A;

R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR, -
ORo, -OH, -OCF3, -SH, -SR 0, -C(=O)NRyRy, -NRgRy, -S(0);NRyRy, -NRoS(0O),CF3,

20 -C(=O)NRsS(O)2R9, -S(0),NRoC(=0O)ORy, -S(0):NRoC(=O)NRyRo,
-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,
-S(0);R10, -O-S(O);R 10, -NRyC(=0)ORgs or -NRoS(0O;)Rg, wherein the alkyl, aryl,
cycloalkyl or heterocyclyl may be optionally substituted with one or more Rs’s;

Rs, at each occurrence, is independently selected from hydrogen, alkyl,

25 haloalkyl, aryl, cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH,
-C(=0)OR, -OCF3, -ORyy, -OH, -SH, -SR 9, -C(=O)NRyRy, -NRyRy, -S(O),NRoR, -
NRoyS(0),CF3, -C(=0)NRyS(0):R9, -S(0):NR9C(=0)ORy, -S(0),NRyC(=O)NRyRo,
-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,
-S(0)2R 10, -O-S(O):R 10, -NRoC(=0)ORs or -NRoS(O,)Rs;

30 Rs, at each occurrence, is independently alkyl or aryl;

Rsa,, at each occurrence, is independently hydrogen or alkyl;
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Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN or -OR, wherein the alkyl may be optionally substituted with one or more
Ry,’s; or

Ry, at each occurrence, is independently hydrogen, alkyl, alkoxy, aryl or
heterocyclyl, wherein the alkyl, aryl or heterocyclyl may be optionally substituted
with 0-5 Ro,, and the heterocyclyl contains 1-4 heteroatoms selected from N, O, and
S; or

two Ro’s together with the nitrogen to which they are attached form a
unsaturated, saturated or partially saturated cyclic ring system containing from 2-10
carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
S(O),, wherein said ring system may be optionally substituted or fused with one or
more Rg,’s;

Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, =0, -NH;, -CN, -NO,, -C(=0)OH, -C(=0)OR4,
-OCF3, -ORy, -OH, -SH, -SR4, -C(=O)NR 4R 14, -NR14R 14, -S(O):NR 4R 4,
-NR14S(0),CF3, -C(=0)NR14S(0)2R 0, -S(0),NR14C(=0)ORq,
-S(0):NR14C(=0)NR 4R 14, -C(=O)NR 4S(O):R 14, -C(=O0)R 14, -NR14C(=O)R 4,
-OC(=0O)R14, -S(=0)R14, -S(O)2R14, -OS(O)2R 14, -NR14C(=0)OR 0, -NR14S(02)Rs,
-C(=0)R0, -OC(=O)NR 4R 4, or -NR14C(=O)NR 4R 4, wherein the alkyl, aryl,
cycloalkyl and heterocyclyl may be optionally substituted with 0-3 Ryg,;

Ry, at each occurrence, is independently selected from alkyl, aryl or
heterocyclyl, wherein the alkyl, aryl or heterocyclyl may be optionally substituted
with 0-3 Ryg,, and the heterocyclyl and heterocyclylalkyl contain 1-4 heteroatoms
selected from N, O, and S;

Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)ORy4, -OCF;,
-ORy4, -OH, -SH, -SR 4, -C(=O0)NR 4R 14, -NR4R 14, -S(O):NR14R 4, -NR14S(0),CF3,
-C(=0)NR4S(0)2R 14, -S(O):NR14C(=0)OR 4, -S(O),NR14C(=O)NR 4R 14,
-C(=0)NR4S(0),CF3, -C(=O)R14, -NR 14C(=0O)R 14, -OC(=O)R 14, -S(=O)R 4,
-S(O)2R14, -NR14C(=0)ORs, or -NR4S(02)Rs;

R4, at each occurrence, is independently selected from hydrogen, alkyl or

aryl, wherein the alkyl or aryl may be optionally substituted with 0-3 Ri4a;
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Ri4a, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR;s, -OCF;,
-ORys, -OH, -SH, -SR;s, -C(=0)NR5R 5, -NR5R 5, -S(0):NR5R 5, -NR5S(0),CF3,
-C(=O)NR5S5(0)2R 15, -S(O)NR15C(=0)OR5, -S(0)2NR15C(=O)NR5R 5,
-C(=0)NR;5S(0),CF3 -C(=O)R s, -NR5C(=0)R 5, -OC(=O)R 5, -S(=O)R 5,
-S(O)R;s, -NRsC(=0)ORg, or -NR;5S(02)Rg; and

Ris, at each occurrence, is independently selected from hydrogen, alkyl or

aryl.

14. The compound of claim 1, wherein:

A is a 7- to 10-membered non-aromatic bi-, tri- or polycyclic ring system
optionally containing 1-3 heteroatoms selected from N, O, S, S(O) and S(O),, which
is substituted with one or more R4’s;

X is -C(=O)NRyRy;

W is absent or (-CRg,Rgp-)m;

mis 1;

Z is aryl or arylalkyl, both of which may be optionally substituted with one or
more Ry’s;

provided that W and Z, or when W is absent, X and Z, are attached to the
same carbon on Ring A;

R4, at each occurrence, is independently selected from hydrogen, alkyl, aryl,
cycloalkyl, heterocyclyl, halo, =0, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR, -
ORo, -OH, -OCF3, -SH, -SR 0, -C(=O)NRyRy, -NRgRy, -S(0);NRyRy, -NRoS(0O),CF3,
-C(=0)NRsS(0)2R9, -S(0),NRoC(=0O)ORy, -S(0);NRoC(=O)NRyRo,
-C(=0)NRoS(0),CF3, -C(=0)R 0, -NRoC(=0)R 9, -OC(=0)R 0, -S(=O)R10,
-S(0);R10, -O-S(O);R 10, -NRyC(=0)ORgs or -NRoS(0O;)Rg, wherein the alkyl, aryl,
cycloalkyl or heterocyclyl may be optionally substituted with one or more Rs’s;

Rs, at each occurrence, is independently selected from hydrogen, alkyl,
haloalkyl, aryl, cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH,
-C(=0)OR, -OCF3, -ORyy, -OH, -SH, -SR 9, -C(=O)NRyRy, -NRyRy, -S(O),NRoR, -
NRoyS(0),CF3, -C(=0)NRyS(0):R9, -S(0):NR9C(=0)ORy, -S(0),NRyC(=O)NRyRo,
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-C(=0)NRoS(0),CF3, -C(=0)R 10, -NR9C(=0)R 0, -OC(=O)R10, -S(=O)Ri0,
-S(0)2R 10, -O-S(O):R 10, -NRoC(=0)ORs or -NRoS(O,)Rs;

Rs, at each occurrence, is independently alkyl or aryl;

Rsa, at each occurrence, is independently hydrogen or alkyl;

Rsp, at each occurrence, is independently hydrogen, -C(=0)OH, alkyl, -OH,
halo, -CN, or -OR;

Ry, at each occurrence, is independently hydrogen, alkyl, alkoxy or aryl,
wherein the alkyl or aryl may be optionally substituted with 0-5 Ro,; or

two Ro’s together with the nitrogen to which they are attached form a
unsaturated, saturated or partially saturated cyclic ring system containing from 2-10
carbon atoms and from 0-4 additional heteroatoms selected from N, O, S, S(O) and
S(O),, wherein said ring system may be optionally substituted or fused with one or
more Rg,’s;

Ro,, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, =0, -NH;, -CN, -NO,, -C(=0)OH, -C(=0)OR4,
-OCF3, -ORy, -OH, -SH, -SR 4, -C(=0)NR 4R 4, -NR14R 14, -S(O):NR 4R 4,
-NR14S(0),CF3, -C(=0)NR145(0)2R 0, -S(0),NR14C(=0)ORq,
-S(0):NR14C(=0)NR 4R 14, -C(=O)NR 4S(O):R 14, -C(=O0)R 14, -NR14C(=O)R 4,
-OC(=0O)R14, -S(=0)R14, -S(O)2R14, -OS(O)2R 14, -NR14C(=0)OR 0, -NR14S(02)Rs,
-C(=0)R0, -OC(=O)NR 4R 4, or -NR14C(=O)NR 4R 4, wherein the alkyl, aryl,
cycloalkyl and heterocyclyl may be optionally substituted with 0-3 Rjo,;

R0, at each occurrence, is independently selected from alkyl or aryl, wherein
the alkyl or aryl may be optionally substituted with 0-3 R,;

Rioa, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)ORy4, -OCF;,
-OR 14, -OH, -SH, -SRy4, -C(=O)NR 4R 14, -NR 4R 14, -S(0):NR 4R 14, -NR4S(0),CF3,
-C(=0)NR4S(0)2R 14, -S(O):NR14C(=0)OR 4, -S(O),NR14C(=O)NR 4R 14,
-C(=0)NR4S(0),CF3, -C(=O)R14, -NR 14C(=0O)R 14, -OC(=O)R 14, -S(=O)R 4,
-S(O)2R14, -NR14C(=0)ORs, or -NR4S(02)Rs;

R4, at each occurrence, is independently selected from hydrogen, alkyl or

aryl, wherein the alkyl or aryl may be optionally substituted with 0-3 R4,;
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Ri4a, at each occurrence, is independently selected from alkyl, haloalkyl, aryl,
cycloalkyl, heterocyclyl, halo, -NH,, -CN, -NO,, -C(=0)OH, -C(=0)OR;s, -OCF;,
-ORys, -OH, -SH, -SR;s, -C(=0)NR5R 5, -NR5R 5, -S(0):NR5R 5, -NR5S(0),CF3,
-C(=O)NR5S5(0)2R 15, -S(O)NR15C(=0)OR5, -S(0)2NR15C(=O)NR5R 5,
-C(=0)NR;5S(0),CF3 -C(=O)R s, -NR5C(=0)R 5, -OC(=O)R 5, -S(=O)R 5,
-S(O)R;s, -NRsC(=0)ORg, or -NR;5S(02)Rg; and

Ris, at each occurrence, is independently selected from hydrogen or alkyl.

15. The compound selected from the group of compounds set forth in the
examples.

16. A pharmaceutical composition comprising a compound of claim 1.

17. The pharmaceutical composition of claim 16 further comprising a

pharmaceutically acceptable carrier.

18. The pharmaceutical composition of claim 16 further comprising at

least one additional therapeutic agent.

19. A method for treating, preventing, or slowing the progression of
diabetes, hyperglycemia, obesity, dislipidemia, hypertension, cognitive impairment,
rheumatoid arthritis, osteoarthritis, glaucoma, Cushing’s Disease and Metabolic
Syndrome, which comprises administering to a mammalian patient in need of

treatment a therapeutically effective amount of at least one compound of claim 1.

20. A process for the preparation of a compound of Formula Th or Ii

OH OH
Z \ Z \
\\Y \YY
Th oF Ii
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wherein A, X, W and Z are as defined in claim 1, comprising reducing a racemic

compound of Formula If

2N

X -
\W

If
5 with an enzymatic reductase, such as a ketoreductase, produced by a microorganism

from the group consisting of Pichia, Hansenula, Candida or Rhodotorula.
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