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WD 2007/ 127901 PCT/ US2007/ 067597 -1 Pl ERI DI NYL
SUBSTI TUTED PYRROLI DI NONES AS | NHI BI TORS OF

W@ 2060BETAOHYDROXYSTERO D DEHYDROGENASE 1 Thi s PCT/US2007/067597

application clains the benefit of U S. Provisiona
Application No. 60/796,1121-filed April 28, 2006. This

11- (3- hydroxysteroid 5 deh¥dro enase type 1
("11-(3-HSD1"), and PE{EEFHESEUti cal conpositions
thereof, and the uses of these conpounds and
conpositions in the treatnent of the human or ani nal
body, Vv ter atlon
of - nd e fhimd B B HRRLEH PSR ASIBEERRGEL ¢
@ﬁﬂ9§$lkﬁkd%@nlﬁhamwilon of 11-(3- HSDl and as such
are u in the treatnent of disorders.r sive
ot haduan i B RCs o D Rrp e o SR g FERBa iyid
ehyBchdie S0 d(ONER-HEOAN), b8 pHASRESBES co@psbittn® thelk e and
G ucocorticoids acting in the liver, adipose tissue,

drchspruefdhase comroundyyad campositiasyin the fspaimeft 0 fhg bigepan or animal

b @, dnd RHVANLRE SR LaRel ik ﬁf@bar%noaflt& iBhiHEQRE Ok QLA

excess 1 s aSSOC|ated wth insulin resistance,

vbwpamd shobgsitdny andpgleetmteanisbitinn ofnldB-tipEl1i pidde mlcdn are useful in
resent the | as |ca

s S SR pop 5 PRt arcy SLO TR 16 as daberes,

G@g&tﬁﬁ@@%ﬂroﬂfe ¢d’giaﬁ1'6vb uﬁ%ﬁ%tdnﬁmg{bo lalCt ive CO][t i sol,
an a eenln'plcate In the eveorrento
met ab&THCECA GRS GRENS 1EiedBise édlpﬂseﬁ%@n%@ IREle A FripRortant

|régﬂ1|1%$0r§-3f weoktSRpid, 41 pret R SIS, r@iﬁ&{r@gm@eb%aﬁ%xcess is
gests that a dru whi ch sBeC|f|caII i nhibits

ﬂsoelated PEhInsuln fe)?ﬁﬁ@n% iR PR ity dypaitngioniang dybigidemia, which
%g?%r&lﬁ%’éﬁ LY 1fh§fi'1&{§ﬂk5‘9f£&%1k§¥lﬂﬁaﬁ&ﬁ?%gﬁ§ﬁﬁbﬁalyses the

central o esity, Inprove atherogenic
Icopepiat diircpiendisppe®,acti’ottowk pndiias bdenpm@b@mden thend

TS S ol B BuighieR "h Bt pB Py Tsksp!
Q@hlbﬁb@lfc syR@omE| BlidoiBYsugb&R tRe aldAG RaseGhecifiEMly ARTIGE 11-B-

fromani nal and human studi es al so indicates that an
&iddsis tgre 2glidhstiepaticnts gilljlower Weed glueqsg Ry tadveng bapetis on.
?ﬁfé@ﬁgoﬁs&%”r&ﬁwé BinaPSRsiky) ﬁﬁprb@;@é%ﬁér(yg%hfc@%o]?rgtem phenoty es,

enhances nmenor Yy function in
ﬁ@"&fé blopd grepsurg, 3ndSpuderipiubn rasistapes: Hewbin @ff@qﬁ%mzwswgsmll be

%Hﬁla%ecf Qnd Mﬂﬁlg‘é gﬁréa:t%gﬁotéﬂst?ﬁ@ bgtg Q@l 0? ﬁle 1§]et atls%)[)e %ch&lgédy

men and t nactivation of
El/lc(eBGeIaTSIm argelnleanp memem$te@e%@$mgdlpﬁ®ubadn |em:¢aﬂ ofrghuspedracoids

g}ﬁg%elwgs%tv? guélictloang gﬁgenﬁrg%ultrs é%cg cn %q]ﬁllat(ma E\l/S l? n 0 P—?—%ISDI
e AROMEN FHRIFP Fdhc Gt i@ BbihGhenl afd Mice Thé\l IlprEI 1nﬁfb1t0r carbenoxolone

publ i cati ons have appeared in recent years reporting
e AV R ApProgpeqeakive ftnctan indegdmeldedp mep apdiyaat id@h%ucs and

ARilil£:8h bLPe Y-AAH ?@1@ %?evlé\ﬁ{b&&( % ﬁnﬁh&é %ﬁ%aﬁ%{%%&

acetam des as inhibitors of 11 ernati ona
ApltincanhibinoWy 0B ASDA 7@tila Mﬂddﬁﬁﬁﬁwg@ﬁﬂlﬁgﬁccem@ been shown

to improve memory retention in mice.
A number of publications have appeared in recent years reporting agents that

inhibit 11-B-HSD1. See International Application W0O2004/056744 which discloses

adamantyl acetamides as inhibitors of 11-B-HSD, International Application
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W)2005/ 108360 whi ch di scl oses pyrrolidin-2-one and
pi peri di n-2-one derivatives as inhibitors of

wa1e0032198D, and I nternational Application W20BPSI/USB8BA67597

whi ch di scl oses adamantyl pyrrolidin-2-one

derivatives as inhibitors of 11-(3-HSD. In spite of

the nunber of treatnents for diseases that involve
11-(3-HSD1, the current therapies suffer fromone 5 or
nor e i nadequaci es, i ncludi ng2poor or inconplete

ef ficacy, unacceptable side effects, and

OBORO] 1983 awhiongisdlees pardliding- plmdnémipepcbiptﬂ -@rteidorivatives as
Erglllilt‘%ité)rst ¢t eﬁB—fISfISSaenrAEIPternate oen%l Lg]ghc té(}nnaceu %%3%1’ \evﬁllﬁF‘alscloses

tab@hanity) plyRbIidid-2-oné aerHSEBJes ap ﬂlhtbﬁteﬂtofﬂ h@-f@ms gasgce dft@tnumber
could benefit from 11-(3-HSDL i nhibition. The present

ioh eimpishfop diseaserebatgiiecved |doHBPI bile Fusrent Getapies sffer from one
SPRER R L RSk S0 br R OMER oBIcRSSpRsee Bl side effct,
andmvmﬁmd@mﬂmiﬂﬁ@ﬂﬁ@@@mwﬁh@mphe@enﬂhumﬁmenpm@msasemiﬂﬂan
?Jokfgcf‘r}ealtrﬂen%_Eﬁn%ﬁ{eﬂaﬁ% & 1 }ovgci: élyclrrl%g'ce cgl Ztgéﬁis that inhibit 11-
ere’ i's 4 cont nu ng need for°new
I‘EEI&IDﬁSndlfeat thedistasey latabelddspefmbalidlf-ESPY mdrilsiti@). Ergresent
ni.tive .di sorders and i's an object of this
TR it et CrbuO s ot huRehTehE R it Eugtclas of
bBME&hHQ&m&&%&mﬂﬁﬁs@w&ﬁﬂﬂﬁﬁﬁﬂxﬁE&Nﬁ§Hﬁ@ibM{ﬁ@PPﬁﬁ%ﬂﬁﬁd
ormul a | RAN O RL NRs 15 6~2 (1) or a
pmwwcle distieca in the praaprapreusaind thejeecagitios. et dg reongngng
neéd]fgr wSmgthO&\é' (B%eptln d:l'iloeBs Setddolp Qnﬁro%'e Qnd' co ﬁ(f@&lgorders
[T ne represents ‘the poi'nt of atta
ehéitR qmlozbﬂ act @frthis mveetromip mept;th@o athoth@ negqs.

- Gy e e RV £ AR Bfor B3R RBy Fmuta
-(Ci-C6)al kyl, -(CRCp | gal kyl, or phenyl; Rl is

-H, -halogen, -O CH3 (opt|ionally sBbstituted with one

to three hal ogens), or jeQal ky substituted
with one to three hal ogens)\ RH, - hal ogen,
-O-CH3 (optionally substitutedrRi T Oré to three

hal ogens), or -CH3 (optlonally substituted with one

to three halogens); R3 is -HIgr - hal ogen; WO

2P0 phatRi Qe MG REIFEOR GAIPBERET whedm R4 1S

0 0
L i 4R
v N-R° %Jko_Rb Pl
R%is H , , or O , wherein the dashed line represents the

point of attachment to the R® position in formula I;

R is —H, -(C;-Cy¢)alkyl -(C3-Ce)cycloalkyl, or phenyl;

R® is -(C,-Cg)alkyl -(C3-Co)cycloalkyl, or phenyl;

R¢ is -(C;-Ce)alkyl -(C3-Ce)cycloalkyl, or phenyl;

R' is —H, -halogen, -O-CHj (optionally substituted with one to three halogens), or -CH3
(optionally substituted with one to three halogens);

R” is —H, -halogen, -O-CHj (optionally substituted with one to three halogens), or -CH3
(optionally substituted with one to three halogens);

R’ is —H or -halogen;
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-OH, -hal ogen, -cyano, -(G -C4)al kyl (optionally
substituted with one to three hal ogens),

WO rATOYal koxy(optional ly substituted w th onRCT/GS2007/067597

t hree hal ogens), -SCF31 -C(O QG -C4)al kyl,
-O-CH2-C(O NH2, -(C3-C8)cycloal kyl, 5

-O phenyl -C(O O (G -C4)al kyl, -CH2-phenyl,

-NHSQ2- (Gi - C4) al kyl, - NHSQ2- phenyl (R21) (R21)
-(Cl-C)al kyl -C(O N(R10) (R113, -C(ONRiO)(Rii), R6
R7 RR1I N RS RS RS NRS LNNOO I\I-(CH2)mI\I—(CH2)n
RER 9 5$ N rR+N\ / NRNR$ R =~/ Oi(CH N

0 R0y B g (EisENT%Y%P%QRFE%OSPBS\M@&%W@@“%@?N
K2, baloganher(€i-0¢hlkexydasivadlyl suhmtmtecpwetls emdt to tiirbehgbageny),
O e STERD 8, VIS BRI, BB,
vvher ei 0-phean-0(G)6-(0;-C4lalkeh Clﬁpplﬂe}lyln-NHSOZa(Cb@mukyl,S R5

s u b-st |¥%$@H§l%‘1?]@ o) 3((8\l Caa kol C%Mkkg(ﬁ ?p&(&%lo Y=,

e bl 1 1B O

0 :

P N—cHym 1 N—(CHn

% | 4@
-—N 0O +0O O
21\ /7

R20 R

T@f O
{94}“%}{9 {9

wherein the dashed line represents the point of attachment to the R* position in
formula I; wherein m is 1, 2, or 3; wherein n is 0, 1, or 2, and wherein when n is 0,
then “(CH,) n” is a bond;

R’ is
—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO»-(C;-Cy)alkyl,
NR*(R®), -phenyl(R*)(R*"), -C(0)-NH-(Cs-Ce)cycloalkyl,



hal ogens), -C(O OH, -C(O O (Cl1-C4)al kyl,
-C(O-(Cl-4)alkyl, -O(CG-C4)alkyl(optionally
waemstizwoted with 1 to 3 hal ogens), -S02-(C - GIEUK0D7/067597
-N(R8) (R8), -phenyl (R21)(R21),
-C(O -NH (C3-C6)cycl oal kyl, WO 2007/127901
PCT/ US2007/ 067597 -4 N O N-> NCJ NDLNOLSN OO
NN(CH2)mN(CH2)n s 11, 11 : 11 ~S-N, s LS-N~(CH2)m
LSNMN O ~-N RR2 RO11 ~4'" @R' O'" ORs R7 00
-(CH2)n Ol ,N(CH2)m N R20 RRZ1 U \N RzoN (CHz)n N
1j RR21 2 ROR ~ O0O0OV(CH)n N(CQ2)m1l 1 ;N
S=0 N-O\ R22 , or R23, wherein the dashed ling 5
represen he po t of tach to yhe pO_&I”t N@
|nd| categ_;{; erel , PN 3;, Owhe el is
or 2, and wher-ei n V\,he,n n |s 0, then "(CIQZ) n" s
abond R6 is -H, -halogen, -CN,

-(G - C4)a|ky|(opt|onally substitute thlto
hal ogens), 10 -O (G -C4)al kyl (option %Zg)hl,bstq t NE@TH, )N

with 1, ©o B’ halPgens), or |OON/R2'Q I y«_ R7]
SN SN JCHIm SN R’
T 8 A\ 7
"0 R O O R
o
_(CH,)n /(CH
u o T
UM_R%
0
.B.JJ\N/(C%)” )JJ\ /CH Jj\/b
K/ﬁzo
o R22 , or ® wherein the dashed line

B

5 represents the point of attachment to the position indicated by R’;
whereinm is 1, 2, or 3;

wherein nis 0, 1, or 2, and wherein when n is 0, then “(CH;) n” is a bond;

RCis
—H, -halogen, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
10 -0-(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens), or
O
\JJ\N/H— R2
k(o

R ;

R is

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
15 -H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl, -S(0O,)-(C5-Cs)cycloalkyl or
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woewanemwnce 15 - H,

-H, -halogen, or -(Cl-C4)al kyl (optionally substituted
wth 1 to 3 halogens); R8 is independently at each
-(G -Co6)al kyl (optionally subGI/US20080hH7597
with 1 to 3 halogens), -C(O (G -C6)alkyl (optionally
substituted with 1 to 3 hal ogens),
-C(O-(C3-Cs)cycl oal kyl, -S(02)-(C3-Cs)cycl oal kyl or
WO 2007/ 127901 PCT/ US2007/ 067597 -5
-S(2)-(G -C3)al kyl (optionallsy substituted with 1 to 3
hal ogens); R9 is -H or -halogen; RL0O and R11 are each
i ndepet@eriChCs)alypptiondiy @hytahtky with drto Rhgogme); R11
%?KEE% _gggge{ with the nitrogen to which they 5 are
t'ac nrplperldlnyl pi perazinyl, or
pvrmmulHmﬂymm1R%®musmhndependentIy at each occurrence

Hoory | gont stituted.wth
3 hal og8‘§1§§3 %%yl(é #n e 3 ltgfge cr \glth he cr)%t&o&?n v(v:}gch they
-H, - helaagasd foomn pq(eﬁumgas))@bﬂaylhﬂpmpymadnhyl substi t ut ed

e errQdch e Db inela iy (et PO Py B SR vt 1

Wb 8 Raldgent® 3 halogens) and R23 is independently at
each. occurrence -

C4) al kyl, or )
RC(Ié)} cRedenty)heacy Pccurﬁecepﬁege}ﬂgerar%éﬁﬂ-iceﬁlkprkemoaélév
GRRMdSitOf tof30Hamgess)] that are useful as potent and
sglective inhibition of 11-(3-HSDL. The present
ifnvie mdPrsAdeY Bheseh preyvrress Heor 160 vl v eBipnp By pubstituted with 1

GOIRASES PIndMhi ch conprises a conpound of Fornula I,
or.a phar maceutical salt thereof, and a

r:lﬂnalﬁ inslerantl¢ndllar gach eecuendsi-H., ¢Er-Eialkyl, g {GI@M-(CioFaalkyl.
exci p'l"ﬁ@ se&l{lln@(gl({iloﬁ 1Q)Qldc§ &ﬁn %Elg%eedt?g rhﬂYanﬁa{tg LBEQYAS%%%M

a nethod or the trgatnent &% olic syn rone
reed siedvaingbrtaero ,1 IWHSM Chnppréssig iaetniion &ttberrlprrgndes aa
g i ent % need.t ere an effecti vedagg ) g
COHPBLHC FOIFIB?SHtﬂ“ Whr‘ %Onﬁ’rlf)??élrcﬁﬁl&?%‘ﬁi PIgHe 267 ¢
phaeptabta ssialhtrebh encopharhateotivalle m@ep‘tabte Bdrrier fiduent, or

present ention provides, | or.a
P Rl B R 6 mBleB S s Sy e e Do O Botentl
infetabetidéynd gy gnd Mbicl GisatdersOhhiteomERERAHIRGEr@E td Matient in
present inventjion are useful, certain of the conmpounds
&P@ thefpefian sitaetivg amppitof a somprynd afifogpala b prs eharmppeutglly

fa@deh@BlcREt Ihkgbf Ngs set out several groups of preferred
25 conpounds. |n another enbodi nent the inventjon

pr ovi Hediegmbetis i the Preseit fyeatiqnprovides cegpeindy offormyla I or a
fpﬁﬁl{ﬂécéhti%lfyl a%éﬂta@i]c salthercof as described in detail above. While all of the

compounds of the present invention are useful, certain of the compounds are particularly
interesting and are preferred. The following listings set out several groups of preferred
compounds.

In another embodiment the invention provides a compound structurally

represented by the formula

or a pharmaceutically acceptable salt thereof, wherein
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6~ 1 RB R2 R4 or a pharnmaceutically acceptable salt
t hereof, wherein WD 2007/127901 PCT/ US2007/ 067597 - 6-

wWO201/12906-R OO NRab: Il Ris H%OR OPCT/PS2007/067597

wherein the dashed |ine represents the point of
attachnment to the R position in formulal; R is
-(G-C6)al kyl, -(C3-C6)cycloal kyl, or phenyl; Rbis
-(G -C6)al kyl, -(C3-C6)cycloal kyl, or phenyl; 5 Ris
-(G-Co)al kyl, -(C3-C6)cycloalkyl, or phenyl; Rl is
-H, -halogen, -O-CH3 (optionally substituted with one

to thr&e hal ogeps), or - (optionally substituted
Wi thy totg/Q? hangeﬁs—R‘RZ|s-H, - hal ogen,
-O-.CH8 (Hpfs

yg—sbibst i tyt ed ne to ,hr ee
Yogens), or -CH3 (dPti oﬁal E ))’w? @ﬁﬁﬁ%@l i FERreRsREs the
tQint B fAcHIRNOGARSR® pomloﬁl%l foﬁnulhimr -hal ogen; R4 is

1 kyl t |1
R (G e GrC e F Bl ogonny | oY

o d with
I(bgeéﬁﬁéf'@)&ll%ﬁw@o@g)é}gm&l{y lso,llgma;tto ut ed )\év: L h one to
ROiscHR1- @()@?N 3 C@mb@&ybytzmﬁylkyl 15

:ﬁg’%@?){faho&ﬁO&ﬁ%op%aﬁ#éwsmufe%ﬂlmﬂg 'l‘%tjhree halogens), or -CHj3

henyl

(RO OO MR OERELIEIC, O N(RLO) (RL1) RS

ﬁz (isjé—%)—ﬁeﬁo%% %(Z:Pﬂh@ﬁoxﬁni sublstittell with@ne %t&l%&l‘glgens), or -CH3

(optionally substituted with one to three halogens);

R’ is —H or -halogen;

RYis
-OH, -halogen, -cyano, -(C;-Cy)alkyl(optionally substituted with one to three
halogens), -(Ci-Ce)alkoxy(optionally substituted with one to three halogens),
-SCF3, -C(0)O(C;-Cy)alkyl, -O-CH,-C(O)NH,, -(Cs-Cg)cycloalkyl,
-O-phenyl-C(O)O-(C;-Cylalkyl, -CH,-phenyl, -NHSO,-(C;-Cy)alkyl,
—NHSOz—phenyl(R21)(R21) —(C1—C4)alky1—C(O)N(R10)(R11) -C(ONR')R™),
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=N_ -R5 +tNNR§ N- ~4 ~/ RBR7T O~(CH NRzo Il R21
I- N-N_ OO-COR20 I'- R21 WD 2007/127901

WEDDWSR007/ 067597 -7- CH3 Rz1 21 - N/ | \ ETUR/EG7597

RSHICN/NOSN-SSN or wherein the dashed
line represents the point of attachnent to the R4
position in formula |I; wherein mis 1, 2, or 3;
wherein nis 0, 1, or 2, and wherein when nis 0, 5
then "(CH2) n" is a bond; R57is -H, -halogen, -OH,
-CN, -(CG - C4)a|ky|(opt|onally substituted with 1 to 3

hal ogens), -C(O OH, -C{OFts (C1-C4)al kyl,

O - {Cl(A) al kyl , Y 4) al kyl (g tlonal
s%szlfﬁg 3/\“ y to'3\h oge%s) 4 (2 (G kyI
10 - N(R8 %) 4; 2% N7 s—o

C(O) NH-( CG)C cl,odlkyl,,N~N~-N) . S— \

C2)mlN— CH2)n1 RO

wherein the dashed line represents the point of attachment to the R* position in

Z

formula I; wherein m is 1, 2, or 3; wherein n is 0, 1, or 2, and wherein when n is 0,
then “(CH,) n” is a bond;

R’ is
—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO,-(C;-Cy)alkyl,
N(R®*)(R®), -phenyl(R*)(R*"), -C(0)-NH-(C3-Ce)cycloalkyl,

Q hO O RO O HO

I N—(CH)m ' N—(CH,n
8 2
RN SV VNN IV G S
+S-N +S-N_ (CH,)m +-S-N @] N R R®
TR R B T VA TN - .
o R 'O 'O R R

/(CHz)n /(CH
K)\ .JJ\ /(CHz)n K( R21
L “\32
—R20 R20 R21

B B

0
")\JJ\N/(CﬁQ)n )J]\ I CH .Jle
k/s:o

[l
° R22 or ® wherein the dashed line

represents the point of attachment to the position indicated by R’;

whereinm is 1, 2, or 3;
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11 ' OR' O' ORR , , ,, 00 (CH)n 0 N(CH2)M N
1111 RRO RR1 11 ~Ni (CHOn p RRzo / N ~/j\~, 20 L-R20

WOROTR2U 0 0 O 111 '((.H2)n ~I\N (CHOM 1 1 i PEpUSEOE/067597

R22 R23 or , wherein the dashed Iine 15 represents

the point of attachnent to the position indicated by

R5; wherein mis 1, 2, or 3; WD 2007/127901

PCT/ US2007/ 067597 -8 wherein n is 0, 1, or 2, and

wherein when nis O, then "(€H) n" is a bond; R6 is

-H, -halogen, -CN, -(G-C4)al kyl (optionally

subst hereimah i1 h 012.tand hbrginogleng))is 0, then “(CH,) n” is a bond;

-@S(O C4)al kyl (optionally substituted with 1 to 3

haI ogens), or O N'~r Rzo O 5 Rzo R7is -H, -halogen,
- ( &> Gdlpgdnk yTN, eﬁiw@r)&éhﬂ@opem’mﬁy sibgtieadwiithhl td 3thelogens),

haI og S |n ch accurrence -H,
TTe R elsBrbRas RIRUGR it wa R 0 5

haI oge'tj{, 10 - C(O)(O OG)aI kyl (optional |y

subst iy ith 1 to 3 hal ogens),

-C(O-(C3FCs )cy@f oal kyl, -S(02)-(C3-Cs)cycl oal kyl or

-S(02)-(C al kyl (optl onal ly substituted with 1 to 3

hal ogens); Lx

R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(Cs-Cg)eycloalkyl, -S(0,)-(Cs-Cs)cycloalkyl or
-S(0,)-(C-Cs)alkyl(optionally substituted with 1 to 3 halogens);
R’is —H or —halogen;
R'%and R'' are each independently
-H or —(C;-Cy)alkyl, or R and R"" taken together with the nitrogen to which they
are attached form piperidinyl, piperazinyl, or pyrrolidinyl;
R*°is independently at each occurrence -H, or -(C;-C3)alkyl(optionally substituted with 1
to 3 halogens);
R*!is independently at each occurrence -H, —halogen, or -(C,-Cs)alkyl(optionally
substituted with 1 to 3 halogens);
R*?is independently at each occurrence —H or -(C;-Ce)alkyl(optionally substituted with 1
to 3 halogens); and
R* is independently at each occurrence -H, -(C;-Cy)alkyl, or -C(0)O-(C;-Cy)alkyl.
In another embodiment the invention provides a compound structurally

represented by formula Ia;
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RO is -H or -halogen; R10 and R11 are each
i ndependently 15 -H or -(CG -C4)al kyl, or RL1O and R11

W@ a00en2voeget her with the nitrogen to which t heRCT/HE07/067597

attached form pi peridinyl, piperazinyl, or
pyrrolidinyl; R20 is independently at each occurrence
-H or -(G-C3)al kyl (optionally substituted with 1 to
3 hal ogens); R21 is independently at each occurrence
-H, -halogen, or -(C -C3)al kyl(optionally 20
substituted with 1 to 3 halogens); R22 is

i ndependently at each occurfénce -H or

I edwth 1l to 3

Q%ﬁ%ﬁ%ﬁﬁé’aﬂ&%%@%ﬂl% &1@%%@%3&%@[ y at each occurrence
-H - (@i -C4)al kyl, or -C(QO (G -C4)alkyl. In another
enbog nt th;stlrjventl onﬂ—ps;eR? des a corrpound

stor uct ur Jriy 6pResent by formula | a;
R'R3 6 Rz /- Ra WO 2007/ 127901 WWQ@WF@WQMGSGW the

(pbﬁ‘z} oﬁ[ttaéhnﬂéﬁ@foﬁﬁ&l@%dsﬁ@hhﬁfoﬁﬁ&l@@4 abl e salt thereof,
erein IIRlsHORorO

e GOy B o 1o s hetent otk | ol e of

! 4 I I 5 Ra
%H@%Qlﬁ?al 1kz Q Bi%ggeﬁ W?bﬁ'ogg};ag lflormFJ{ Ias a; is

@ - C3)a|ky| Rlls-halogen R2|s-halogen' R3 is

T SRR P, 3 s PR B s s,

h aI ogbalsdens); {(Ci C@él)kak)t(mmdpﬂt qubstantbd/ wgh bt uottlubfehhlwgenh

o SR o T, QRGN

-O Dhetheﬁﬁl@(O)OQCTM))amykyﬂ?Hz 191@“&1 PYEESY-(C1-Cyalkyl,

e %%éﬁ“%@g Rhoéﬁf%@'ﬂ A
@ @R O @ HOw

E—N/\:>7R5 i—N/_\N—R8 ~N C \C

ﬂ@ so@ S
, ﬁl /\'OI N , N
> , , Oor

dashed line represents the point of attachment to the R* position in formula Ia;

, wherein the

—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO,-(C;-Cy)alkyl,
NR*RY), -phenyl(R*)R?"), -C(0)-NH-(C3-Ce)cycloalkyl,



R R RRLL\ R5RENRRN/ RS NN/~5-N rR
-NNNR~ ~-Os _COR ~/ CH3 21 - RO\ / z~-00-/

wW020713B05 | H3 C'lI / NOS NS N or , whereCnusive7/067597

10
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dashed line represents the point of attachnent to the
R4 position in formula la; R5 is -H, -halogen, -OH,
-CN, -(G-C)alkyl(optionally substituted with 1 to 3
20 hal ogens), -C(OOH, -C(O O (Cl-C4)al kyl,
-C(O-(C1-A)alkyl, -O0(C -@)alkyl (optionally
substituted wth 1 to 3 hal ogens), -S02-(C -C4)al kyl,
-N(R8) (R8), -phenyl (R21)(R21),

-C(O - C3-C6) cycl oal kyl , WD 2007/ 127901
PCT/ US20 67597/ - 10 11 ~ND/EN\O
4 $ ( N n FRNILSTN( ) s 9 s-
$OR' 0CQ\ R8R7 00 -(CH2n p . CH2)m,
N RO RR21 U\NRzo NI (CHz)n p NC~- 11(;1 RR21 o
: R : /\
N, gnOerm 5N o Q—N\ RY g
‘o R '0 ‘o R® R’
O
/(CHz)n /(CH
pl SO
/ ‘I
KJ\O_Rzo R20
(o]
.‘%‘JJ\N/(C%)” )JJ\ /CH Jj\/b
K/ﬁzo
o R22 , or ® wherein the dashed line

B

represents the point of attachment to the position indicated by R’;
whereinm is 1, 2, or 3;

wherein nis 0, 1, or 2, and wherein when n is 0, then “(CH;) n” is a bond;
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(Cs-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);

R’is —H or —halogen;

R*%is independently at each occurrence -H, or -(C;-Cs)alkyl(optionally substituted with 1

to 3 halogens);



10

15

2 RORR O0 O V(CH2)Nn N(AQ2)m1 1 ;N S=0ONO R22
or R23, wherein the dashed line 5 represents the

W@oiont127961 at t achnent to the position indi cat edP@HUSRDN7/067597

wherein mis 1, 2, or 3; wherein nis 0O, 1, or 2, and
wherein when nis O, then "(CH2) n" is a bond; R6 is
-H, -halogen, -CN, or -(CG-C4)al kyl (optionally
substituted with 1 to 3 halogens); 10 R7is -H,
- hal ogen, -(G-C4)al kyl (optionally substituted with
110 3 hal ogens) R8 is independently at each
& cis indeprodently at ea(cmoccﬂm’)emekyll, {lopigen rwaH(Cy-Cs labat(bptivneldy

3 | -C(O (G -Co)al kyl (optionally

%ﬂu}‘t 1th1!333 1}%90%@1?% 3 hal ogens), 15

Kﬁl@ﬁdé}@ﬁd&l}/@y@hbadwhyrbnaer H or -(C;-Cs)alkyl(optionally substituted with 1
-tst() %ge@ﬂa )al kyl (optionally substituted with 1 to 3
ha (o]o] %sf;’ is -H or -halogen; R20 is independently
&> ie aclbpaddailyraeaek oeddrremde -H( CCr-CIpkb K yi (@@;@madu)gtkyl

subst it ut W t 3 hal ogen WO 2007/ 1279
St U o sent 3 it P s eRI e
gReeftedBEfortulaifal ogen, (CI C3) al kyl (optionally
substituted with 1 to 3 haI ogens); R22 is

I ndependent |y at eeﬁ:‘hN urrgence - H or

-(G-C3) al kyl(optlonal@\su titutegd wwth 1 to 3
hal ogens); and 5 R23 i3S ndep rat each
occurrence -H, -(C-C3)alk of O (G -C4)al kyl .
I'n anot her embodi ment the inveRtion pRovi des a
conpound structurally rep;gﬁ%nt ed by formula | a; RAN
OR Ilzz~ N 6-- (la) 10 or a
p)haphmmemlti@dzlbfIayceatablepalaﬂxbeoﬁathbretnher eof, wherein O

O O
I i SR
\  N—R A‘JJ\O_Rb I
R%is H , , Or O , wherein the dashed line represents the

point of attachment to the R° position in formula Ia;
R? is -(Ci-Cs)alkyl; R” is -(C1-C3)alkyl; R® is -(C;-Cs)alkyl;
R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;

R*is

I -~
‘0
P
v
_-_l_-_
ioj
___I___
o
o; /;
pd
/]



11 0O rg-RNRab: Il Ris HORoOr 0, wherein

the dashed line represents the point of attachnent to

wo b@7MR9osi tion in formula la; Ra is -(G -C3)abKyUS20RH067597

10

15

is -(G-C3)alkyl; Ris -(G-C3)alkyl; RL is -chlorine,
-fluorine, or -bromne; R2is -chlorine, -fluorine, or
-bromne; R3is -Hor 15 -halogen; R4 is R R7T R5 R5
N~NR5/ R -NN" ~\ s ~\ N-No- R NNNR NO N R8
C-/Jj CH3 ~/ \' N ' N\ O-i2-i i W 2007/127901

PCT/ US2007/ 067597 -12- N. O~ N- g S Nor , wherein

t he dashed N|~5e repr nts the t of attachnment to
t he R4! pf u@;l a lia; - hal ogen,
-OH, - (G -4 | (optiio btltte

eﬁr C(O)O-( I? ﬁ] fhedﬁme

to 3 5 halogens), -C(O

- C( O repfeterftdithabit of attadBniefi to @) R ﬂ©y1|t16ﬂ)ﬁltf0ﬁﬂﬂi1 tay

sybstituted with 1 to 3 hal ogens), -S02-(C -C4)al kyl,
RER8) (R8), - phenyl (R21) (R21),
N C(NO) = MHh6168erCa0 B Y.eho alckyd a k(3 MonNG AdRickdd Mk 1@ © H

halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO,-(C;-Cy)alkyl,
NR*R®), -phenyl(R* ) R?Y), -C(0)-NH-(C3-Cg)cycloalkyl,

1 N 1
1 : : 1 /_\ '
O N 1—N<j i LN o N )
o | : : P/ 'O
) : EO
. E N N
9 R 9 N\ i /N _> 22
B8N FS-N_j(CHm +S-N O N R R
1 0O R 1 0 \_/ R8 R7

RZ  or R% wherein the dashed line
represents the point of attachment to the position indicated by R’;
whereinm is 1, 2, or 3;
RCis
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence

-H, -(Ci-Ce¢)alkyl(optionally substituted with 1 to 3 halogens),



10

15

20

SOR: 0OM: 0zz ~SN88-SN'(CHZ)m~S N Oc_i)R
7R'" OR0O11 OR8R OO NORORI1 RON N

WO 2007j127%020 R20 R20 L" R21 10 R LA O .y\N ~PCNUSB6WD67597

OO R22 R23 , or , wherein the dashed Iine
represents the point of attachnment to the position

i ndi cated by R5; wherein mis 1, 2, or 3; R6 is 15
-H, -halogen, -CN, or -(C -C4)al kyl (optionally
substituted with Ito 3 hal ogens); R7is -H, -halogen,
or -(C-C4)al kyl (optionally substituted with 1 to 3
hal oge¥©)(Ci-RBIkyd optelhesdetitticy with 1dad halogawskr ence - H,

o oo T BB MRRL S B LBty By wit 1 0

- C( O hdlbge@®) al kyl (optionally substituted with 1 to 3
I?gl.so_ grs_galo -C(O - (C3-C8)cycl oal kyl or

- (O =( -gf?)al kyl (optionally substituted with 1 to 3
tRat io grlasnderRY at Gach bcakrendeaHoGe(C,-6;)BRA(dpHonally substituted with 1

itn%gﬁendgantly at each occurrence -H or
Rorvesak kyl (optionally substituted with 1 to 3

IRél i0 grIBSMNd e bt bdeh bediepeRAENtlayocah, ot aCh-RpkyI(bgaslly H,
al kyl (optionally substituted

- hal ogen,. or -(C -C3
\RPI?SHt“%dt"&S‘ﬂBI 1a I@éoéﬁ%% R22 i s independently at each
GETM 8 EGentit abfach b&Jurrbrleabkorl-(QRE: @R AobiYon P Silbkitkde@ dith 1
with 1 10 to 3 hal ogens); and
to 3 halogens); and
R* is independently at each occurrence -H, -(C;-C3)alkyl, or -C(0)O-(C;-Cy)alkyl.
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ia)

or a pharmaceutically acceptable salt thereof, wherein

Ly 1L
v N—R* X b
R is H or " O-R , wherein the dashed line represents the point of
attachment to the R position in formula Ia;
R? is -(Ci-Cs)alkyl; R” is -(C1-C3)alkyl; R® is -(C;-Cs)alkyl;
R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;



R23 is independently at each occurrence -H,
-(G-C3)alkyl, or -C(OO(GC-C4)alkyl. In another

weeriodeivent the invention provides a conpound PCT/US2007/067597

10

structurally represented by fornula la; RAN ORI zz~
N6-- 1 RB Rz Ra 15 (la) or a pharmaceutically
acceptable salt thereof, wherein 00 ~J NRa b Ris H
or OR, wherein the dashed line represents the point
of attachnent to the R posi-t4-on in fornmula la; Rais

G-C3)alkyl; Rbois -(G-C3)alkyl; Ris

@-C3)alkyl; 20 Rl is -chlorine, -fluorine, or
-bron1ne RZ is -chlerine, -fluorine, or -bromne; R3

iIs-Hp - haI ogen 2007/ 1 P01 PCT/ 007/ 067597
-14- rR74 5\>R':_R 8 /\' N
-N. - R N 0O C~/ J' \'1 Ol O

\/___O\O\S H3C , ,  , N_O ftp\N50r,
wherein the dashed Iine represents the point of

attachne o the R@rpa§|t|on |y—+anu$%Cfp; R5 i
~N R N—R® =N N +q(%]
1 \ / 8 : S

5
R

B B B B

\\é“ RO Aty
. ,N‘Q . :5\7 . :;\7
; =N ; S ; N

, or , wherein the dashed line

represents the point of attachment to the R* position in formula Ia;

R’ is
—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO,-(C;-Cy)alkyl,
NR*RY), -phenyl(R*)R?"), -C(0)-NH-(C3-Ce)cycloalkyl,
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15

20

25

-H, -halogen, -OH -CN, -(G-C4)alkyl (optionally
substituted with 1 to 3 halogens), -C(O OH,

WO SO CL- C4) al kyl , -C(O - (Cl-C4)al kyl, 10 PCT/US2007/067597

-0 (G-A)al kyl (optionally substituted with Ito 3
hal ogens), -S02-(C -C4)al kyl, -N(R8)(R8),
-phenyl (R21) (R21), -C(O-NH (C3-C6)cycloal kyl, 1\ 0 N
/[l 11 ~~/~\L-) ~N~~NJ ~N. ) LNO; SNv/ 0~ O
, , 0011 s OR: 05-0N22 + N S-NB8
LS—N\(CH2)mLS—N\0N‘R7R9 " OR'" 11 11 0 OR s R
ONDO R21 Rzoi ' N N 20 R20 R20 ~R21

007/ 1%1/\%? SZ0,0JI[ 7597 -15- 0 O
~' \ NN- rLr&/ % of wherei n the
dashed | T €bresen

/ U
k22 )
"8 point of {attachment to the
position i nd|%at ed by R5;rR2  or R% wherein the dashed line

represents the point of attachment to the position indicated by R’;

whereinm is 1, 2, or 3;
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is —H or —halogen;
R*%is independently at each occurrence -H, or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens);
R*!is independently at each occurrence -H, —halogen, or -(C,-Cs)alkyl(optionally
substituted with 1 to 3 halogens);
R**is independently at each occurrence —H or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens); and
R* is independently at each occurrence -H, -(C;-Cs)alkyl, or -C(0)O-(C1-Cy)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ia)

or a pharmaceutically acceptable salt thereof, wherein



wherein mis 1, 2, or 3; R6 is 5 -H, -halogen, -CN,
-(G-CA4)alkyl (optionally substituted with 1 to 3

whaloegzies); R7is -H, -hal ogen, or PCT/US2007/067597

10

15

-(G-C)alkyl (optionally substituted with 1 to 3

hal ogens); R8 is independently at each occurrence -H,

-(G-C6)al kyl (optionally substituted with 1 to 3

hal ogens), 10 -C(O (G -C6)al kyl (optionally

substituted with 1 to 3 hal oggens),

-C(O-(C3-C8)cycl oal kyl or

-S5(02) (C| C3)abky|(opt|0n%l|y substituted with 1 to 3

hal o¢ r*/l% -H or -—hsrl—a gen; R20 is independently
c&ur

t,.each ente—rH, or )al kyI
&Efstrtut ed with 1 15Tto 3 hal é@ 5|11§erepre¥entsthe

ipoae peAdadny todhe R(aﬁd@n@ﬁ@ﬂ«lfohﬁ{ﬂlﬁ% H “hal ogen, or
optional |y substltuted with 1 to 3

%rl%@%m@alkﬁzé ss(Gitasfehdent1§-goalkeden occurrence - H
Q{ 1s {Horied)- ﬁh&ﬂe(&pﬁﬂoﬁﬁ‘r@ RYisseRstihd Lﬁtf‘oﬁnw& tbré-mmECR 3s —H or
hal ogens); and 20 R23 is i ndependently at each
okdlescrence -H, -(Gi-C3)alkyl, or -C(O O (G -C4)al kyl .
I33 ;anot her enbodi nent the i nventi on provi des a

conpound structurall represent ed by formula | a; RAN
IIzzRN6-- )250ra
phar rrat:e caIJ tasbl ther- erein WO
2007/1 o—@% R 0O
R |s H % R O or , vvhe,rel n e dashed
Ilne represents t he t of attachnent to the R

p05|tlcgr,1\||nfo§5rrulaJ ;qs-(Cr G)alkyl; Rbis
c L kyl; R -\Gi 7C3
S uor i e ot Db ne: e 1 o R dished Bk Spietigt g

- br onpéias of@Badhgmentto @fe R* position in formula Ta;

R’ is
—H, -halogen, -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)OH, -C(0)O-(C;-Cyalkyl, -C(O)~(C;-Cy)alkyl, -O-(C;-Cy)alkyl(optionally
substituted with 1 to 3 halogens), -SO,-(C1-Cy)alkyl, -N(R*)(R®),

O hO RO B0 b T HO

e ! EO
. i N : N
QR 9 A 9 D
FS-N SN JCHYm +$-N O N R R
| O R | O | O \_/ R8 R7
o o)
A
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5 -halogen; R4 is RE RT N RER6E ~RE RB~-CNN N
rR5 N~/NR$ ~/ or , wherein the dashed |line represents

W@ b@7/1pdnt of attachnent to the R4 position iPCT/UR001/@67597

la; 10 R5 is -H, -halogen, -(C -C4)al kyl (optionally
substituted with 1 to 3 halogens), -C(O OH,
-C(OO0(GCG-C)alkyl, -C(O-(C-A4)al kyl,
-O(Cl-A4)al kyl (optionally substituted with 1 to 3
hal ogens), -S02-(C -C4)al kyl-17--N(R8) (R8), -NO ~NO t ~~O
O'"+N OR$0”™: 0~Nzz ~SN$ ~-SN'(CHz)m
~S—N~O°~N~8R7 11 11 15 'oOR"' O" ORRO0O O
ON 24 -R20 R0 ~R R WD
2007/1279 E?CT/USZOQNVO 7597 1300 0 ~I\NN- N v
S~=0 O\yo , Wher ei n theldashed 1ine
represents tle pm nt of a122t a@hment tBBtJaﬁerﬁQmetdagﬁdhne

ha gg%??gent%kﬁ PPt @éﬂch@&yfatp I%liﬂ P(Oélb‘PP Bt ) by bt tut o
W th ht@indn Ral 008ns) ;
RCis
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is —H or —halogen;
R*%is independently at each occurrence -H, or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens);
R*!is independently at each occurrence -H, —halogen, or -(C,-Cs)alkyl(optionally
substituted with 1 to 3 halogens);
R**is independently at each occurrence —H or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens); and
R* is independently at each occurrence -H, -(C;-Cs)alkyl, or -C(0)O-(C1-Cy)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ia)

or a pharmaceutically acceptable salt thereof, wherein



R7is -H -halogen, or -(C -C4)al kyl (optionally
substituted with 1 to 3 halogens); R8 is

wo padepzrodent | y at each occurrence -H, PCT/US2007/067597
-(CG -Co)al kyl (optionally substituted with 1 to 3
hal ogens), 10 -C(O (Ci -Co6)al kyl (optionally
substituted with 1 to 3 hal ogens),
-C(O-(C3-C8)cycl oal kyl or
-S(02)- (G -C3)al kyl (optional-ig substituted with 1 to 3
hal ogens); R9 is -H or -halogen; R20 is independently
at ezéiﬁuoccurre@ce -H, or (G -C3)al kyl (optionally
subs ted J\l 15 t$-S—Ral ogens) R21 is
|radepend nﬂy at ~eaeh océu(érence - - hal 0(9 n, or
K'&§ - c3) al kyl (optional 9y subs’t"YlleEFt”éE]Pe\ﬂPSlhﬁ ﬁnetrSPrgsemS the
%in@gﬁﬂ@éhme%z%th§R‘HBU§Ri%ﬁnrﬂﬁ>ﬁhh1¥Ia’p\t each occurrence -H

é‘g ?( I(%Ep)éjona I% substituted with 1 to 3
H?allso nsyakyhR” bo((rE3)ally iR depentadmkyy at each
QL GUILRIRE —filbrire( & -biomhifh K&’ls’—cﬁmrm&(f@oghé Gr b is —H or

I n anot her’ enbodi ment the invention provides a

5 clgsond structurally represented by fornula la; RAN
QR 11zz~= N6-- 1 R R2Ra (la) 25 or a
pharnaceutlcally acceptable salt thereof, wherein WO

2007/ 1279 PCT/ US2807/ 067597 -18- 0 11 4--S-R O
N-Ra ° Rgso or50., relsnth shed | i fie .
repr esi D _nt af t posiN i o R

|nforrrulala, ,Rais-(Cl, C3)a|ky|,,Rb|s , ,
-(G-C3) al . Ris -(CG-C3)alkyl; RL is -chlorine,
-fluoringy or NJoFrzaorrine R2 is -chlorine, -fluorine, or

-br Om ne R3 Js - W%ereln the dasllecplme. rep@gselntss thRe6p0§1z of attachment to
the R* position in formula Ia;

10 R’is

R® wherein the dashed line represents the point of attachment to the
position indicated by R’;
15 R%is
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);



5

10

15

20

N/~\ REBRER/ \ R5R5-N -R5 -NNNN\NRS$ or
wherein the dashed |line represents the point of

wa@eaaakivent to the R4 position in fornula | a; PADURDOT/E67597

Ol 0o NNNO NR2\NRzo N~ N halogen ~R6 R
RO \~// RRO RRo 0 O N R20 R21 g1=0 % N21 O R22 or O
NJ NI R23, wherein the dashed |line represents the
poi nt of attachment to the position indicated by R5;
15 R6 is -H, -halogen, -CN, -0g-

(80 C4)al kyl (optionally substituted with 1 to 3
WRalivigdepsdent! Rt egch ¢dcurréngt ogen, or

LR ORI KRR S WA .2

[ S | ne(é(@e(mjémaﬂkyl(apticmahmmthmed embe te Blhalogens),

haI oge l(&/ k@f@%%y?lﬁ%%@ig‘?l(égé’l@ ngpnamgﬁg gtu%jlt\%n 1to3

Wi th lialbgeng) hal ogens), - - (C3-C8) cycl oal kyl or

S %%(ﬁl alkyl(optlonally substituted with 1 to 3
at oJendPe™ Ro is -H or -halogen; R20 is

lpﬁ%li@ nﬁleﬁkma&ﬂﬂy aBikach 36dUrOARUH! 8NOE -C Hhlk@{optionally substituted with 1
(G- C3)a| kyl (optional |y substituted wth 1 to 3
K Byakray

R?!is independently at each occurrence -H, —halogen, or -(C;-C3)alkyl(optionally
substituted with 1 to 3 halogens);
R**is independently at each occurrence —H or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens); and
R*is independently at each occurrence -H, -(C;-Cz)alkyl, or -C(0)O-(C;-Cy)alkyl,

In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ia)

or a pharmaceutically acceptable salt thereof, wherein

O O
1AL i SR
,  N—R° )JJ\ O—R" I
R%is H , , Or O , wherein the dashed line represents the
point of attachment to the R position in formula Ta;
R? is «(C,-C3)alkyl; R® is -(C,-Cs)alkyl; R is -(C1-Cs)alkyl;
R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;
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R21 is independently at each occurrence -H, -halogen,
or -(G-C3)alkyl (optionally 10 substituted with 1 to

w@2alizrgens) ; R22 is i ndependently at each occRET/E82907/067597

-Hor -(G-C3)alkyl (optionally substituted with 1 to
3 hal ogens); and R23 is independently at each
occurrence -H, -(G-C3)alkyl, or -C(OO (G -C4)al kyl.
I n anot her enbodi nent the invention provides a
conmpound structurally 15 reppeesented by fornula | a;
RANOR N6--1 RB RZ R4 (la) or a

[Rﬁa?rrmceutically acceptable salt thereof, wherein OO
: 11 Tg-R_¢NRa b : Il Ris NORor O, wherein the
dashed, |'i he represents the 20 point of attachnment to

t he ,00'. g in formula la; Rais -(G-C3)alkyl; Rb
is -(d- al kyl: R.is -(C kyl ; i l.ori
-fluorine, or -’k%hgﬁrﬁlﬂntzl? d%%ﬁ{ lg,%lsezr%é]rfg%ﬂsﬁlgpoflﬁloagtgfﬁé%lﬂgdrthe
- br onRApositRA in formilade; - hal ogen; WO 2007/ 127901

PCT/ US2007/ 067597 -20- R4 is R6 R6 wherein the dashed
IRT e represents the point of attachnment to the R4
position in fororula la;0Rs is OOO O N~NNNONR22

RO NL-1 RN §4 +< iy

.O
‘JLVJCW
N

I
R® wherein the dashed line represents the point of attachment to the

position indicated by R’;
RCis
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is —H or —halogen;
R*°is independently at each occurrence -H, or -(C;-C3)alkyl(optionally substituted with 1
to 3 halogens);
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5 halogen ~RB R R0, Rz 0 0 0 N~ R20 R2Z1 N CN~-O
o0 N20 I--R2Z1 ORR22 or O NI R23, wherein the
waela®naeldbi ne represents the point of attachmeneCT/uS1008067597

position indicated by R5; R6 is 10 -H, -halogen, -CN,
-(G-C)al kyl (optionally substituted with 1 to 3

hal ogens); R7is -H, -hal ogen, or

-(G-C)al kyl (optionally substituted with 1 to 3

hal ogens); R8 is independentl-y at each occurrence -H,

(ZO C6) al kyl (optionally substituted with 1 to 3

IRal io galamdndentlyt each QpquBen@6athejdge o prr iHEndls lajkyl(optionally

%@’%& ARG o o)

1@ﬁl)de;(e@denﬂs)aa¢alcly bécoptncordl dry((§ ubsdkyi(opteohally substituted with 1
Lff@ is -H or -halogen; R20 is independently

rence -H, or -(C -C3)al kyl (optionally

‘Rﬁbsindbp&é&thmat tuchh ocABretic@ -8, l’(@l Qgelrsl) pr \MDKQ(UJ lapal

PCT/ US2007/ 067597 gependent at e ch

occur refeeet ‘f—leOdH’é?néﬁ@ﬁnVGB‘Pon ey ?%?)CQWWP\/ ?tB’Fi‘ Yiy

seh&khttdibethrvilana;l to 3 hal ogens); R22 is

i ndependent|ly at eagh occurrence -H or

- (G - C3) al kyl (opt i diaj sufstituted with 1 to 3

hal ogens); and 5 R23 I s ijnddpendently at each

occurrence -H, -(G-C3 N ORO (G -C4)al kyl .

g 8%8%61’1

I n anot her enbodi ment the i‘nvent| rovides a
conmpound structurally represeRted byRfornula |a; RAN
OR Illzz~ N6-- | RB Rz R?Ia)(la)
or a pharmaceutically acceptable salt thereof, wherein
@) @)

1AL i SR

\  N—R BXJJ\O_Rb I
R%is H , , Or O , wherein the dashed line represents the

point of attachment to the R° position in formula Ia;
R? is -(Ci-Cs)alkyl; R” is -(C1-C3)alkyl; R® is -(C;-Cs)alkyl;
R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;

R*is
R® R N
i 5=/\Rs=/\Rsi_@_R5
| 075 | 8
N R 4N  N-R
' _/

, Or , wherein the dashed line represents the

B

point of attachment to the R* position in formula Ta;
R’ is
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10 or a pharmaceutically acceptable salt thereof,
wherein 0 : 11 0 O Tg-RNRab: Il Ris HORoOr O

WQ 200fi@2®)n t he dashed |ine represents the poiPET/B$2007/067597

attachnment to the R position in formula la;, Rais
-(G-C3)alkyl; Rbis -(CG-C3)alkyl; Ris
-(G-C3)alkyl; RLis -chlorine, -fluorine, or
-bromine; R2is -chlorine, -fluorine, or -bromne; R3
is -Hor 15 -halogen; R4 is2R6 R7T R R6 / NR6 / RS
LNN NaNNR8 ~/ , or , wherein the dashed |ine
represents the poir} ttachnght t@ the R4 position
in fornula la; 20 R@i@ 2@%‘/’{[%73‘6?_—N\/(CH2)m

PCT/ u%%pg(a_gg)éﬁgy @20’ OR8 R°O'@a ~"un N§N
~S- N (CH2) M SRS i1 -S02-(Cl-CA)alkyl, 0 0°0 , or
O/ \ #9S-NQ 0, wherein the dashed |ine represents
t he poir§trNof @ttachnment to the position indicated by

R5; whelei MM i ghdein2he @EhedlinREeptcSerts thEpoinféHa@8@hent to the
-CN, or -(G-C4)al k%sl (optional Ig substlFuted with 1 to
3 hal pejétips)indicater by R pwhergig|ng §dn 2, @3;

R - C4) al kyl (optionally substituted with 1 to 3

hal ogens); and R8 is independently at each occurrence
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

R is

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens); and
R® is independently at each occurrence

-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),

-C(O)(C-Co)alkyl(optionally substituted with 1 to 3 halogens),

-C(0)~(Cs-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3

halogens).

Other embodiments of the invention are provided wherein each of the
embodiments described herein above is further narrowed as described in the following
preferences. Specifically, each of the preferences below is independently combined with
each of the embodiments above, and the particular combination provides another
embodiment in which the variable indicated in the preference is narrowed according to
the preference.

Preferably embodiments of the invention are structurally represented by the

0
R\'\O\ o R1
0
. "N—R°
R? R* H

formula: wherein R is . Preferably R is

0 0

0 AT Lol
\AJ\ +S—R +—S—CH,
“ b ol vl

O-R . Preferably R’ is o . Preferably R’ is o . Preferably R°
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-H, -(G-C6)al kyl (optionally substituted with 1 to 3
hal ogens), 10 -C(O (G -Co6)al kyl (optionally

waumsnewated with 1 to 3 hal ogens), PCT/US2007/067597

-C(O-(C3-Cs)cycl oal kyl or
-S(02)-(G -C3)al kyl (optionally substituted with 1 to 3
hal ogens). O her enbodi nents of the invention are

provi ded wherein each of the enbodinents descri bed
herei n above is further narrpwed as described in the
followi ng 15 preferences. Specifically, each of the
pref@erences belowis |Qgﬁfendently conbi ned wth each
of tjne enbodi ments abo an% the particul ar

GO ce rovj des anoth r odi nent i ch the 0
Jari abl e i hATCErE R i t he pref FREeR' 18 - <Han>§9@f§PreferablyR
acconding to the prefer ce. Preferably enbodi nents

of 1tfle invention are str turaIIy represented by the

RAN. 0 R—0B, N R3 N-Ra mula: R2 R4 wherein R |s

i . PrBf er abPrpfeRbiysR’i9 0 0 42.S-R TS-CH3 b : 11 ;

0 R BBrBigi it s b g

FelRrae oor ~bemindPrReéferably|R/ iR—dhiDri\NlaePlefemabB/ R' is -fluorine. Preferably

'élg _-é%rcg_b]lan%/ .kélef%a{:@?{{ﬁr ag %g% ;reﬂatﬁ% ﬁbﬁa%&jeﬁreferably R’ is

PetgdratepldluyrilR] ot -SbrorGind. PleeﬁE'i‘tﬁy Rbis YclRdrineS Préftrablly iRA Gs -fluorine.

IB]:rJg%Jroligllg%F %iorplgg O]Fn F%arb n]rélef el L\%él&% § is 5cl%rllrger Preferably R’

stelai} rTPﬂé%rabe RTier Blbgen R¥efefabhyli@l MPRA areRMBQE, alhh R3 Rayii®gen.
-CH3. Preferably R2 is -ch orine, -fluorine,

-brom ne. Pref ef ably -chlorlne Preferabl R2 is
-fluorine. iPr raQIy- ﬂbr feﬁer
IS chlorlne RXisi- orlne- rably

W?&¢W¥#%F%bly R3 |s’-halogen ’Preferably Rl and R2’
are chlorine, and R3 is hydrogen.

O e e
7 . Preferably R*is N

, or

R R’
: N 1 :
or —N . Preferably R*is . Preferably R* is —N
: ]
O o e+ e
Preferably R*is , , or N/ Preferably R™ is
I’ \
1 5 ' / \ 8 7\{!\1 : /
+N R® N N—R N . A
or 7 . Preferably R*is R , S , Or
CH

a N
oD ks

3 . Preferably R* is , . Preferably R* is



R6 R N RS R5 RS R5 Preferably R4 is NNR6 R7 NR5
NNRsi RBR5 10, or ~/ . Preferably R4 is N R6 R7
WOR®7RB901 ~R5 R or N . Preferably R4 is . PreP&r/abiog7/067597
RAis N RB: NNR3B/ R Na\_/ Preferably R4 is or

Preferably R4 is N 5 NNR8 - rR- Nor ~/ .
Preferably R4 is R, S, or CHO10\ / O H3C
Preferably R4 is : , or ' . Preferably R4 is WO

2007/ 127901 PCT/ US2007/0675974- -24 N/ N, O\ O\ S N\
SN or RBRT\ RS R5\ R5 Preferably R4 is ,-N, or

N. Pr rably Q.L’S R6 ~and R6 i 3H N S
1 1 1 1 1 1
: o i S 1 =N ,_CQS : N

Preferably R’ is -SO0,-(C1-Cy)alkyl, 1o , o R , S , or

c QM
NP
Lo

Preferably R’ is halogen,
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LN~ LN LN Preferably RS is -N(R8)(R8), O, ; , or
/[-\ LN \_ 0 5" O, OR6, Oi Il i Il i i Il LSN

WE2N7ENO0CHOM 1 11 11 | RS Il Preferably R5 i s PCI/US2007/067597

-S02- (G -C4)alkyl, oo, O, or Il /-\ LSNO " II
\--/ OPreferably R5 is halogen, OO0 p O O NNN
Rzo R22 NRzoN NR9 NRR R20 RO Rzo O RO O Il
%N NIl RR1g=0 N~ RR1 N~0 5 10, R22 , or R23.
Preferably Ris WD 2007/1279¢%L PCT/ US2007/ 067597 - 25-
o0 NN FFN, FFFvahererlnR8|s-(C| C3) al kyl

(_QQ?lonalla

Q@

whererlnR is -(C;-Cs)alkyl (optionally

o}

‘ A
JLNO OFF‘

substituted with 1 to 3 halogens), or . Preferably R’ is F

N

F
Preferably R’ is FF  Preferably R® is Halogen. Preferably R® is chlorine or
fluorine. Preferably R® is —H. Preferably R® is —halogen. Preferably R® is
~(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens). Preferably R’ is —H.
Preferably R’ is -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens).
Preferably R is —halogen. Preferably R’ is -(C;-Cy)alkyl(optionally substituted with 1 to
3 halogens). Preferably R® is independently at each occurrence —H. Preferably R® is
independently at each occurrence -(C,-Cs)alkyl. Preferably R® is independently at each
occurrence -CHs. Preferably R’ is —H. Preferably R’ is —halogen. Preferably R is—
fluorine and R’ is -fluorine.

A preferred embodiment of the invention are compounds of the formula 4-{(R)-3-
[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine- 1-carbonyl)-biphenyl-4-ylmethyl]-2-oxo-
pyrrolidin-1-yl}-piperidine-1-carboxylic acid methyl ester and 4-[(R)-3-(3,5-Dichloro-4'-
fluoro-biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-piperidine- 1-carboxylic acid
methylamide. A further embodiment of the invention are the novel intermediate
preparations described herein which are useful for preparing the 11-B-HSD1 inhibitors
according to formula I and the embodiments described herein. A further embodiment of
the invention are the novel intermediate preparations described herein which are useful
for preparing 4-{(R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine- 1 -carbonyl)-
biphenyl-4-ylmethyl]-2-oxo-pyrrolidin-1-yl}-piperidine- 1-carboxylic acid methyl ester
and 4-[(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-

piperidine-1-carboxylic acid methylamide or a pharmaceutically acceptable salt thereof.



10

15

20

25

30

woe@iaeabl y RS i s Hal ogen.

O N[ I LF substituted wth 1 to 3 hal ogens), or ~ .
Preferably R is F O F Preferably RS is F F .
Preferably R5 is chP@r/Usm0n067597
fluorine. Preferably R6 is -H Preferably R6 is

-hal ogen. Preferably R6 is 5 -(C -C4)al kyl (optionally
substituted with 1 to 3 halogens). Preferably R7 is

-H Preferably R7 is -hal ogen, or

-(G-C4)alkyl (optionally subsd-ituted with 1 to 3

hal ogens). Preferably R7 is -halogen. Preferably R7

i s - ( Citie@s)vathitypo Dpehatasaificy dewghpt insulinedsivtench” which resglts in

%@J&oglglrgp %2160543 %e‘é‘ét@%i d&%yér ICQQI% ﬁ’e%ﬁgg B&e iﬁl éegs{efl ?/I%gl{]dlga%nﬁl
@ouuature m@etahty Ohbrﬁﬁ)lal gllqcbse H@rr&bmwbb yssaaat'edswith obesity,

d d bl
0 erg:gﬁ?_?e n%g,, Xl%eranggi 1nq1§5p l1g0pr% g r?polﬁ)rogagoeq,m t?/lf)%lfm?/ 'Sfype 2

d1afobm fatene i redsddQisk o1 de‘vlelmpmg roadmoaspﬁlef @nipdidatni @di., ment

of the invention are. co ri(s of . t efoni
stro

mdl a 4- :
h'_e‘,sos erosis, coronary heart diseas e, peripheral vascular disease, hypertension,

[n%?o;?ﬂ@ﬂh&ﬁ@af—hy, z(n@-rt:t[ﬂobilﬂdﬁ IToBRFIW, thdpipeetid @infteroFghRbde0
n | n

&%mﬁ%ﬁt%g; hpt 5 Hgfita?olﬁflb QP‘?SHY ﬁ’éd F?YRPQP‘E?&EW‘? nQEry indheny |
@&ﬁlﬁgen@ﬁﬁarﬂl‘treﬁtﬁﬁhr & dle(b@beésm’eﬁ:ih{% hefyopaAicnts Ao have insulin

f 1 uor o- bi phenyl - 4-yl net hyl ) - 2- oxo-pyrrolidin-1-yl]-pi

é@SilSéﬁnﬁeebuthe‘éﬁ%ﬂW e%/p@2 ﬁ’@bﬁw erplyeat risk pfideveleping

eghRALHERT oPIVEBR 1L @yﬁ%ﬂl@’n h@&ﬁ)oh@ ?yn'aﬁb\ﬁ%‘é is bﬁhtra%'ié&@é’d Bt e
pr eggr ations described herein whi are useful fo

resignecrpdong ithabpigmnal ahies ity hmegnsua@@mmlﬁgblpeﬁ pressure,
t
flu 4, ahfgﬁ%@ﬁ)L Iﬂﬁ;{)e‘?@s‘?&l EEQIIO§CIQ'8§§: c&%ﬁ%ﬂ r?d1§baseAFnd chronic

e invention ar e nov
irertabfartendi Hicee patiepta pital onsagtd sisk phéaclhpingthe caldicyhscalae

357G 500 B ERAGIE ey ey devlonsrardiebr B i

e-1- cﬁ»ubanydn) mhibition of 11-- HSDI the present compounds are useful in the

tqeatggg& y 1§%mnggéqh%/fl CHJ-é({ZlH??I})é %g@ ﬁ]réﬁgr(c)ll:rlé :ljfij\ghl%}-l }/nlh%b-lt?olnpo? r1|1 C[lBI gI]SGDl

4s b Biciad- (Besp uRbRIRIQARE céndltfolny%‘aef?ﬁdml‘é‘ﬁw asAaMbeRtdkders”

2-oxo-pyrrolidin-1-yl]- piperidine-I-carboxylic acid

ad Hwtabﬁha aynsrorae FaATE @a@ Pl i thearel rbls [teiderfify “diabetic
%%f&%f’ an%ﬁ%%ﬁé %%%190333 {&IA&@%&% ﬂ@&@&{em of2Bl - SDI

at ents wt etes often dev I Nsu
mwlsrteah@eﬂ thaApatmhphyelsLdgy sf thp disaltdnlo Dnmltheghamwostetlc response to
| ner e

er t

ABRBRAE Mot srehibt: BB e Ok G arE T Roge

hteeas tdashss biscoadisions @tedcinict byrmyhess bysequdMepﬁ‘Rthn
t.er tlosmll Qprotein, and
BorfpoprrationetusbRstionidie > 5 d apetics are a
I ncr eapRbetici didordefs” day ehaiong sﬁﬂi&dﬁ@&@c&wé dfclude, but are not
Ilctlons e.g. at heroscl e cor.onar

E‘Ims‘ 1a§‘?tho R&S 1%’@?%% &¥Pg|2 Cﬁ%@ q’é(Per&W%"é%“%gwpgr 1nsu memla
M@%n ﬁ-’,@ﬁ liBproved 2RO Fatchyn bﬁﬁ:’s‘tbﬁi@gaﬁféyphaMSponse randial
retinopathy. Therefore, therapeutic contro % ucose
hyperglycemia, preventing apoptosis, impaired fasting glucose (IFG) meta olic
syndrome, hypoglycemia, hyper-/hypokalemia, normalizing glucagon levels, improved
LDL/HDL ratio, reducing snacking, eating disorders, weight loss, polycystic ovarian
syndrome (PCOS), obesity as a consequence of diabetes, latent autoimmune diabetes in

adults (LADA), insulitis, islet transplantation, pediatric diabetes, gestational diabetes,
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honmeostasis, |ipid netabolism obesity, and
hypertension are inportant in the managenent and

wa e@anemnt of di abetes nellitus. Many pati ent SPEUSIVAVE57597

insulin 10 resistance but have not devel oped type 2
di abetes are also at risk of developing "Syndrone X
or "Metabolic syndronme". Metabolic syndrone is
characterized by insulin resistance along with
abdom nal obesity, hyperinsubi-nem a, high bl ood
pressure, |ow HDL, high VLDL, hypertension,
alighettlgielcempkdagonse prananacrdantinutiasepbwpatindetotopahy.c
[ n cr i sk of

AR e R rodARER, DAL U] AELFRREROf, 3 oG

abmumstnm@t Klgnt t@]WethdtolrIEyardtdwaﬂlap, iosressingdagthetesetion,

e oo L b s BB s PEBGH RS bl
Wi A tilssaun ggu@fcawam dy tdperfisicnd bitiod dlodrefisr is¢hewdiv, Glhemic heart
inhibition of 11-(3-HSD1 .is heneficial

R e éﬁ%%*m(ﬁ PpgHLveiear gaé]flifen%tEPkﬁ:éP?é‘?Cﬁrdé?i infarction,
‘atthphgita, gredlhﬁleer daihsanti-@dgtosiNBI AR ﬂlbﬂlngMH@ﬁlﬁm%lucose tolerance
dlsorders One of skill in the art

[§Ehn ingyfinrenistance ﬁyeldlzoereaa aRRReNF §>‘nd5%6 @Wélfwa hyperlipidemia,
%yﬂqﬁidéﬁﬁa AP SdeRYa, hiARrlipfd Eﬂhé{mmthygércﬂoles(e%laﬁ@l

activity either in the pathophysiol ogy of the
artednseleosis giclydiperatheraselseosist %\vqaéom&awﬁ% pRgreatifie

Qi IRVARGTar JildSes, ﬁ)]ib@rt&@fm QURAs TRYrtbHIRd o8 BinteReinEURNRLS,
to prevent trea 1 eV|ate d|SeaseS or

@b%@ﬁyx Jighetss oy 2 qs@wmae@é Ohﬁfﬁbtdéﬂbetlﬁbfiysh@dﬂ@%?éc Brus the
I 13 O
SRS oA RN AR YRRy o
Syntgbdmesyddrsor depsierst ndllugdyciindar elimmating dngiot egre o the

%h%glﬁscfsslde éfyegg %80913%9 %tﬁ?l?el cﬁ%t%?t a{%a%?ﬁ{get es,

eta-cell rest,
i nmpr oheazﬂdb@hahcpﬂekenf nmattioo prdy;des estropaungd of Fcrrmluladhasae

é)%sl%?l eu%gal %g@ {l]lgreP Lt % % %&thﬁagécoo rlPl\é% 1ch ﬁgl%‘l%rlsgf 2.
wmﬁdstmm_f anyrp?zg]l yﬂzepﬂa.ﬁnadé?tmr s_:allthb/e@@if gdng mpaarmalc_f[l)ll‘ilcally

nor na Zln, ucagon | eve , fove ..

PSP ercér ki H@%%&E’Fﬁlmiﬁ“' féaﬁeﬁg ng\i’ét 018 [t%(% ghity; for use

119§1ﬁ1b1t91%|aﬁqm5 HisB1 ‘a&ﬁﬁﬂy%dlﬁéﬂr&ﬂﬁﬁﬁﬁre&f m a nRRESI t%r @S in
a consequence of di abétes, |atent autoi rmune di abetes

irgfluciagd dietedyemapaye] i mamel; §r us@néteamrrgamcbwamﬂramg diom
5o o BT T 85 ah o83 GURHPLRR it Hegpgic synarome

clopleisdat inpAdyal;Mind f@-ukerdareaddglistiery) rmaabolne pﬁfd&pm blyesity,

reti nopat.hy uro at i abeti cfo ul

PR ¥§"“?l?rta§§qu Sos‘gadf“i%fntﬁw% IS‘t‘aée QF a&%‘ﬁopat y, and wound

&h@:ﬂln@l Bliuk atht BBtho&NTthis BRwelon SHEUMPANE prapHyladiiasddnBérepeutic
crea5| ng gastric secr etion, decreased blood flow,
‘é‘H’EﬁtraEOIHng eIkt Fgmagle brm, post surgical stress,

amel | Qh@preft@t AvaRigR furtheSHUeidbstheHis of YSBELURY of Formula 1, or a
reperfusion of blood flow after ischem a, ischemc

maaraceudarhagetheiseiior the meapisteican e ynedicames Sor iphibitiag f t-B-
f
H’:gﬂl 1‘87s g&egf’tf a ana;%‘fu% 91} %edl&n?eﬁg EO} glglbl;]tlen | lirl H%FIQB"I %ctwlty

pr erm I -apopt 0SI's
|qua|tardedll1ghnrexp®ﬁset1m h ﬁraam}m fo( th&mppufhared lof mmeédisasdna fice

Eéﬂ&g n% gl]Pé mnéc 6\96(!1 %P(S:a[ li?%rlp‘ ﬁ‘?og thﬁ%wﬁcpe‘lg%%ﬁclg?ql(alg}ﬁﬁafor

hyper | i poprot ei nem a, hyperchol esterol em a,
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10 arteriosclerosis including atherosclerosis,
gl ucagonomas, acute pancreatitis, cardiovascul ar

wWa@le®easm®sl hypertension, cardiac hypertrophy, PCT/US2007/067597

gastrointestinal disorders, obesity, diabetes as a
consequence of obesity, diabetic dyslipidema, etc.
Thus the present invention also provides a nethod of
treatment of "Diabetic disorders” and "nmetabolic
syndrone di sorders” while regiicing and or elimnating
one or nore of the 15 unwanted side effects associ ated
wicttimgtahbsegserarieing fiomesaxtersimt $1-PHHSIRAdtiv ity Hor thhmalprfaslembf a

R e R YA
QO Stetrhanfastuirc st aqmﬁm‘ahﬁﬁtsfoﬁpremﬁ'ﬁ)@bﬂ’tfbaﬁlﬁg dhateny) 1ﬁethbohc

har naceuti c sal t the eof ,
SrsorRe bt el Py e bR A Rt MGt dhgase giroke
ex@bpdteNhad n§iropes Golmd Hedldgdi ting 11-(3-HSDL activity;
for use 20 in inhibiting a 11-(3-HSD1 achtg‘ )
medi at BPTE¥Rt retiop Suhshravides ametaerhef treatingrcogdiiopsfesulting
RAGIOgivE he. B@I%?ﬁ@ti@ltif ﬁlvﬁllﬂaﬂlﬁllalaa R o 1nfhflb'it1n%siq B ASD1
treating a disease arising from excessive 11-(3-HSD1
acmmyl 111 y mafnpral;ageethadl df! mdal'ultnn&a ti- 83D Icaceividh wediged cellular

r%p?nsg aI% g rrlllga%ala etho((jl of P retdg%l £ i[hg g Q/}(I‘%Ialrccﬁqn,}%i in abmamrPa(ﬂ a fhethod
h>3? pedtigk imbeticand atﬂaemetabdlersmdrsme dls@rhamn:a he@dmbl; a method of

PTGt B PRGSO THOEH HUBRCIo BN DSALL g

RHeRRME@EE, Iikchanid hehrediaped) biréke, RAFIpaihs} é(naﬁllnpl@p&fwcamd healing;
conpound of Forrmula I. The pr esent invention further
Sridvegiods eieprising agministerigse amanyrel irgieadipEsuph treptment a 11-B-
@fsfﬁl%ﬁ%w 1'1191@ lting %Mouﬁt hen @&Bplcfu% of #@nﬁﬁﬁ%&%h‘dfn%c QJncéﬂy
medi canent for rnhibiting 1 HSDL activity; for
aprepirhls yilateigp oot pl@rmuwhmp%@pn whieh lgpmpiiggs a compound of
ol LS pRF ki P FECLELR SR RleallPRRGRAR: Lidh
rdddent.iongxdipientgl ycemic | evel in a manmal ; for the

T 0 e By, SRR A R ARTLART o

exnpseh v eothjoupd o HSDmuddt onvd Itlgarmefceumalmlt e, aod o r e of
a, nmedi canent f treatiy a
b TReT P RTE ke his G EE BT F REGbFuRlEp B8 Rhee i dphipiine
MBS WétEitdf adapte br aeie Mthitfiedg PI-BVIESIEi do@vigf médiQat delglar
di abetes, netabolic syndronme, obesity, hyperglycem a,
AEREPES aflaicgdpruse .%@H@awgcthﬁ ghypemiglayglia a magtpaliadaptsd for use in
RRLEIRRAINNG arRiNfihdr FRIBPRS syWdRE d8RIeHsNE a mhBfnaPr88 8Mpted for
invention further providés a nethod of treating
SEAPFIVERIEN &8 Faptinspbetes. Ghatabrbiesgiipmer ghepity, gp1slycemia,
%ﬁltefo\éélgﬁésﬁ riscﬁerﬁﬁ'ﬁ@ﬁjt dls@asér@{rmdnéﬁioﬂaﬁw 'ﬁ'd aﬁg? healing.
activity in a manmal ; a netho '
i n h| birt 4 fmgh@r agpec( -t engion ﬂwp(rf;sermgdma@@ds gelaflminggtered in
SPRBRARG i &R HER S AP e bR QihabiPRuion Such
durabteathe auhdtanteh @ray feteaboplie Oc sslentrddinen ahitslobdiars sanitinbaity
gg oll’ltlha/p e‘ilsg?% a %];nso regt\s/? ttheﬁgea%lenf rte cohlpﬂgatl%lnsa %?ulﬁng from
at hmocn&ed @I‘th) diabetesi and Iagemtscfohma [Ibatdllestﬁsemplﬁhnm and disorders

Qeesll'llftmg? Qly or agls%ga{eg.e\/ t% %esny lILHe folﬂowmgqgﬁng sets out several groups of
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said methods conprising adm nistering to a manmal in
need of such treatnent a 11-0- HSD 1 activity

WO pwi7h29dng anount of a conpound of Formnul a |, PCr/US007/067597

pharmaceutically 15 acceptable salt thereof, or a
phar maceuti cal conposition which conprises a conpound
of Formula I, or a pharmaceutical salt thereof, and a
pharmaceutically acceptable carrier, diluent, or
excipient. In addition, the-present invention provides
a pharmaceuti cal conposition which conprises a
®ompmwmmsoﬁwﬁbbwummmhxﬂ@muaM$héﬂna€@mim@mMI@wﬂbcombmcdwﬁh
0 acceptabl e carrier,
Hﬁfgﬁ%mngﬁg%ggggmﬁgﬁﬁﬁﬁﬁ%8%b§%%%¥ use in inhibiting
11- ( 3THBDIn aathttharlemjapdmxdmtpif eld: 1ﬁ‘mnt1015$e ipresént borbpdundgmay be
dla ted responses;

ém ntlsteae#)m comématl tnyvly % Cel orr] énotrehantla aL%an c level in a
nammlsmtaatbeqnhéldbefuo fag¢mgeinclode insudial mngmdmﬂb@tels endadedivatives such

St TSR A IR PR &I by g fcanoy!

mei @30} BRI OER 21@6 lahy EP I'WPET W@@N‘oﬁl&sk&@ S) for example
athlggoscleruilﬁ ischem ¢ _heart disea

D By MU SOt AR, e Lo PR gdumapgnsulin,

tEPe.% 6'8 fl‘S? O&xbeﬂfis)t fae eﬂh@%t&@nﬁgpn%d 1P PAUHVRIEL ©6@Gs those
nmbi nati on with one or nore further active

ﬂﬁﬁ@@%‘ﬂ& O PHOZH) (Blgre Mprdiskep), aswelbipctallyraghyglpipoglycemic

agldive substances may for exanple be selected from
antidi abetics, antiobesity agents, antihypertensive
agent She ergbnactive bypaghiecrmic @amﬁ@e@f?fe@blywmﬁrlsecﬂmlqia@ﬁl@es

é%(%ré/h\?&sfﬂl I:ﬁgs (PI{G &’é%' %QQZ dhllgdlghécéb@ﬁagglmﬁ’ﬁé%ones,

or’ t tréat nt of conplications an o
dmssbm shasigzery, elss‘ulnn Sqq@tafgpm,@mclaggblmeatr@d, onglu¢psalagsinhibitors,

3057 45560 027 r kbl Ak s gh AUEL Flnt QP Ty artif

\wotabsiloe chandé ptreodiuthat thesadivclofedtin &V @@@96365[1‘34@99/@% 1 and

B 9L BSC PR AT R o

@ﬁ BUTB&7580y anttglmindet glleca;gbﬁesmgoncmmpchmdsosaamclb@d in WO 99/01423

AT 000 SRR O SRy O Ko s oo h il

laﬂﬁgﬂ)mgﬁs DPISIW (idipeitigl pgiassc-anindBitbi AL TRAES(pSiih tyréSne
oS dISC| sed | EP 7 290 (Novo rdlsk Al S), for
%%?E%SGP\B§ 1tprss ip g@aﬁgépat%@nge‘; Yﬁﬁ‘ri%ﬁ“ql‘h‘%tﬂﬂfﬁ‘ﬁ

%Fucgﬂc‘l)g&%ﬁs alﬂﬂorﬁ YcbBnok /R, IM\!@lt%QJe%&iﬁlaﬁfrssbctl\faﬂﬁs of

exanp uman | nsu

El
o Bine (68 B nihecq Gsbasl PRYEDS RN 180 5l W
3)@/%34&7 WA f—‘/@M?%) wd @198@6@"Wb%1¥8%‘7®’}1 $hd WO @7‘(%21)9 @Fﬂgffman La

P-1 derivatives such hose 10 di scl osed

Q@Pb@ T thogagvedos pbindh 9@3/&0@2 VEQ 06&@02673@61 ) 4C pB/;lSHét ive
I

SXBABINEETGRK PR Son sf B Hals Afikibi s TRPALME Sl fying the
émidpn@mahsm@a@ as @n@mm@sgenmgqh asHNIEEDA inhibitors (statins),
%Xﬁg&ﬁﬁ? 10'\&%}1&? %‘08 rlﬁa«e ﬁhAlgflpelr&(iuoﬂl%%rﬁﬂgr%for—aétﬂf%éh Ir&:eptor)
sen I zers I'n se agogues, such as
diigamis ictudile, thaPlgARﬂahﬂaa PRSR -gavimp artdOTPAR - d&taesgkmp@ and RXR
?@%mm re?egpoe) é%grrﬁ:ﬁﬁges%eﬁq IQIERFPQ&?%% %8 i?}”ﬁi@"f the

In another embodiment, the present compounds are administered in combination

with insulin or an insulin analogue or derivative, such as N****-tetradecanoyl des (B30)
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pot assi um channel openers such as those disclosed in
WD 97/ 26265, WD 99/03861 and WD 00/37474 (Novo

WORMdNZ101/ S), or mitiglinide, or a potassiumRCEONT067597

bl ocker, such as BTS-67582, nateglinide, glucagon
ant agoni sts such as those disclosed in WD 99/01423
and WD 00/ 39088 (Novo Nordi sk A/S and Agouron

Phar maceuticals, Inc.), GP-1 20 antagoni sts, DPP-1V
(di peptidyl peptidase-1V) inpo-bitors, PTPase (protein
tyrosi ne phosgohat ase) inhibitors, inhibitors of

theman insulen Aypré shunrnasubig Liys® S Piofl hamimins@din, Lantus®, or a mix-

' enol ysi s, glucose uptake
R SR o e WGP T O Pase (G0 such s
t hoselmh ficthasedodimeWOfORY ibB8288n therdddit 44iBAGindV¥de administered

01/ 83465, 01/ 47 VWO 01/ 70 ) 1/ 8570
S B Thagk Pl rse D B ARAs Tl eBaleiaR Qi B
ichloW¥Pa BRI B0 RERmME) DiddPAAE Flianilc WD HISBEET 4

(AstraZeneca), K- 3 | ycogen nt hase ki nase-3) . .
ot DR EPBeR padtsriet Bl TR R Y e SRy g S Einmingsfered
smg@%tgﬁatiaﬂwmhianﬁ@ﬁm)d@, f&gﬁaﬁlﬁle,&g@ttblrﬁ;ﬁl. HMG C]?A i y
Inhibitors stati n , anmpoundas OoWer 1 ng (o] ¢} I nt ake,
PPAR P& 8% %%b?fﬁ%‘?l?tfog PhaiRention the, BECEt FapRoyRdsaye

lab SaAsed REbhEinaGor Wigh LREG R RN RN, ¢ i@ nateglinide.
PPAR-del t a subtypes, and R 30 (retinoi receptor)

agoni §t<ill ageiber capodimert ofgle inyeytipn g PEisClCOTOBYS #i§
%Hﬁhﬁ’s_@t{re@mgﬁilbfﬁ@@&n wi_tt}h@thﬁ’arzgﬁﬁﬁgdti&hl@ Hﬂ%gﬁkpﬁsiﬁfe@, for example,
Wi

adm ni stered in conbi nation insulin or an
itiegliterane. amglitergoe pingliveqreyippiglitazong jsdgligagone, darglitazone,

- 71 ;
SR8 D 00" oSBT, R MR RS w1097, wo
i9A&H 1 19 WQ 9 FBRIZ0PVOBXZ4 HA hramd Wigs/45292 ([amRed{yrs) Researcla
?Oélécﬁe&spar ation conprising one or nore of these. In a

ur

er ‘enbodi nent of the invention the present
conpolnidl aaptheramhhodinghesfable invention rigipnatit@pnmpéitnds eay be

syl phonyl urea, such as_gl.ibencl am de. qalipi zide,
BRI BB SRR AT B R E i o
oiNieldejeCassd, Tydour AREH039R42 RRPHEY7, 6FboaliSHeradRBA 61I6eAR-

W\ [ rese dm ni stered i .
CHERL L0512 B D0 CETRE0 Gy ML BB SHBDRYs disosea i
Ivmospexwglrmm 00/80410 dWTEOTY 6339 Ltwe ogbm@em, \N40) 00/_6@1h gIrsasedt
conpoun ar adm ni ster I n Cconpl nat 1 on t a
FRegBhtRTaN i ,63? 8t Rl 2e) &re%%dgwsrﬁea@rf&r%ﬁg%@m ARl JEO
028155 W dh boanatheio euradi neotoooB 448V DYeR4 1703 023416,
present conmpounds are admi ni stered in conbination with

AVPRPE2 513 M QOGN Q eA20% WeHHe/3 1 Yband WEO0ORATHHNevo
tNp@li Aggone, ciglitazone, pioglitazone,

rosiglitazone, isaglitazone, darglitazone, o
engl i fgpber cabodimenfthqgyengpn the prgens comp@indpirp 8dimaetered

SR e SRR R Y A RSE O

Fogitdbariaombosel n still anot her enbodi nent of the

I nven affl%tht%pgnlpordﬁ?%?%f o {m&{t{[&q%%ﬂ seFtecomﬁg@c{s] Iaiseta%[n?ﬂstered
N COo Il nation w an rtnsulin sensitil zer, or

ex anmhimtios wdith aasgddk a@d2 5id (he ATP-dependent potassium channel of the -
cells, for example, tolbutamide, glibenclamide, glipizide, glicazide, BTS-67582 or

repaglinide.
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YM 440, MCC-555, JTT-501, AR-H039242, KRP-297,
GW 409544, CRE-16336, AR- H049020, LY510929, MBX-102,

wW@e709¥01, OGN 501516 or the conpounds di scl 0seRCT/HSA07/067597

WO 99/19313, WD 00/50414, WO 00/63191, WO 00/63192, WO
00/ 63193 such as ragaglitazar (NN 622 or (-)DRF 2725)
(Dr. Reddy's Research Foundation) and WO 00/23425, WO
00/ 23415, WD 00/ 23451, WO 00/ 23445, WD 00/ 23417, WO
00/ 23416, WD 00/63153, WO 631196, WO 00/ 63209, WO
00/ 63190 and WD 00/63189 (Novo Nordisk A/S). 25 In a
f ur t hryee apdietir meheodioenttofi theiinmeatien theprekrat gomemends may be

r iin conbi nation with an
%&QP%%%gfﬁgggm?Hﬂhﬁk%}&ﬁgﬁnpeexanple, vogl i bose,
em gl it @iflepothen egrihotimienmf thmmwdambethelmesamabmpq)unds are

ng%mlsteSrf(P n cambltngt?onl hea{]r} a%n 1ﬂ%1dem1tc%g§n %P antlelyggp 1?1ehmlc agl;]ent for

m ni ere
tehzﬁnlﬂa' E’hdliﬁpea‘rdlﬁﬂtcohﬁﬁmﬁ slotfibracd) gerfrogf, ldvhﬂat(n'} praBﬂ;tatm

ut | ibencl a
S s a1 e FD 5o Al s ro G Jhefbrateys
AVASAR27901 PCT/ US2007/ 067597 -31 In yet another
enbodi nent of the inventjon the present conpounds may
be abhititi28pBeiednbofdimeghel thf‘aw%wowlwwr%set@@mp?ﬂn&%are| n

Stiml dist@BPhREMmbRARAAL MEImPdlindshewirineahdd igfaks.he present
conmpounds are admi nistered in conbination with an

ant i | fpinass embadanint of tha i PHipHethe PISFUeAIBPoagdyAre fgpinistgred

exX AR RatOR Vi@ ShorE Ah B of A S3td-RRhtionel Q(trh[milﬁ(tlsefor example in
genfibrozil, lovastatin, pravastatin, sinvastatin,

sPmBipatnayihmetfosminandteauiphonyirebueh s glyexidect %inh@wlwga and
aﬁ%&%leq{an 0?5 a ciaﬁl@[fo\fﬁﬁ} Ik%aglllﬂdesatnh lnletf@ﬂfﬁh kb%ﬁrbose

e i nvent e present conpoun s are
anitformist @sudignynree,ondsfonaini aod traglittroognmpolindsd 4 oafenylngga; insulin

ag(? %e{f&%q?ﬁl‘lﬁg Al&foﬂﬂ%talﬁg s&l%%ggllrge ﬁlltSul% anh hr%ghtla}zeoge; ilnsl;lllin

i nven s afe mni's
caodrinwaﬁaattmoetcvmth rmre than one of the above-nenti oned

gggpg%ndsralﬁegr%ns B %ITH th¢ Ljfg%crlgﬁon fgranfp i sW%lre Lﬂne cﬁ%%{/li)el'ﬁ tehglr
amuchl rrﬂaaﬁgsose nat egl i ni de and mstform n; repaglinide

and tfor car bos, «

Ul T OBy P AE I BERGRI 1 kb g1 .t GRBRA Of K uFpkahgeer o

Aursibhid ARnloY Bﬁﬁeheh Redh kdurkd ansila{f@glfoeﬁsrﬂf@he ihasdéd Rimber of
mettTormn and a sul fonylurea; insulin and

cpidgh ptpmp.oreh asimeshyl; qthylampropydvisenrenyil.i-busylcisobmsfseerbutyl, t-

BBy hetL B0 Sl CATPOLCS L i
tt]lireughealhmyge(n%d G )uak kplictics Suckcds, Ggh)eahdgylk, ' m@hoxy, ethoxy, n-
al k er. t ai ght -.cha
srfgharein bE ks due Fmp kel aupLNR. ehgro. bromo,
lap@iodat |@ tehmpes-Colcycloalkyl" refers to a saturated or partially saturated

carbocycle ring of from 3 to 8 carbon atoms, typically 3 to 7 carbon atoms. Examples of
(Cs-Cy) cycloalkyl include but are not limited to cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and the like.

The term “optionally substituted,” or “optional substituents,” as used herein,
means that the groups in question are either unsubstituted or substituted with one or more
of the substituents specified. When the groups in question are substituted with more than

one substituent, the substituents may be the same or different. Furthermore, when using
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carbon atons, such as nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, isobutyl, sec-butyl, t- butyl, and

W@ b@7h12ieer The term " (Cl- C6) al koxy" represent SPEI/G32006067597

al kyl group attached through an oxygen and incl ude

noi eti es such as, for exanple, nethoxy, ethoxy, n-
propoxy, isopropoxy, and the |like. The term "hal ogen"
refers to fluoro, chloro, brono, 25 and iodo. The term
"(C3-C8) cycloalkyl" refers-t» a saturated or

partially saturated carbocycle ring of from3 to 8

claer thows “atdepanderttly i “dradepgndgnttyourd” el hoiependontly. seExtadrfibmg mean
c?lgat hcaggoug gtloﬁ %le tlllensglnlé %?dl?f“é{enf rC%rt'ﬂQ tof 1!h| %r%ﬁ’l%ehﬁ)ed
cyc cyc cycl

cgrmls otag praur ,moamﬁart bIEe I111 foe Strﬁﬁltlﬂfaltfemléeop‘tdl uPpoB bll@l occurrence

stituyt bs |tuents " as used
RECR b 156 B dorflba jRERARE TR S0 o> 0o
e| t hert ivnglabsbd that gdnarpigutes) datt ad, widehhadier) andrieates,

O b o S e B v o

3‘@?};&1’1 @ﬁdﬂérlr:edtpaﬁembahdet WQ{M myerms%ﬁtggg’;;?dg;g ([)nlfestock

[ en urt her nore en usip

eimedish UGS?@WS@'#S ar? gpimafidiped oo Rdpdinge Rpmypants or “cud-
chaﬁﬁgeﬁmﬁmghwhagayw;smg hdifetepend endeh Yousloekit §d gbdtPamd
nmean that the groups in question may be the same or
aniefoppseit exappies &f Hvestock h@theiesxempley af tysatgek ingludgpigpynd avians
QFSitey) s ehi@Re O NGk, ﬁrﬁeﬁ? ard geb'&t T'ﬁ@[gatlgﬁrt@% A&teddnd

upon ‘such occurrence each termshall be defined

ipFrierplely @ eremimel. oi prieulgraaimanfeipg. | s understood t hat

g U! ne@h@fegﬁs “tlc&i:?tg‘%nt”f:'q cStind" 3hé "'tregl"ca% us&fﬂ@?‘élﬁ rlﬁclu(ﬁr{ﬁielr

pri mates, 1 ncluding humahs, are exanples of patients
wendnilly ackaptedgngaeings, i.thehe mamengntﬂndtcm of epatient for the purpose of
ppe%%l!ltﬁl%t rpduf lg tglg lélé .ﬁ uE’c%}n ’h(%e\leﬁb%ﬁ% i e‘éJE%H% ion Qedlste%e
@mhntaing, aiSEalamg,mialleslamr@, srﬁdlofrzumgf deming;rscmbplng cbia.ymg, or

b%viersmgn[h ePrP%rF%SIO rg%verlw S e eo?(ﬂn% f ?%Cﬁ( anQ/BI %a%ng 8 %%ng
ahdaclﬁlsaéﬁ; ef mme@s@ﬂeoﬂmaﬂplbmmgicaﬂ tondiioacdescriBethBérein,
e li.vesto ncl ude s and. avi ans
i s Asyenv g St aerestogy e bofiedy e B v sese.
'Ehfhnﬁﬂbﬂ &fnhe diealkg disb@iat, eflcdnditiofd ﬂ&fe@E@&{tYneﬂloﬂﬁlﬁBM&Ies bdth
rthylar hu The terns "treatnent”

b
@erd@ak ?r@peuaﬁanﬁarrpé%q yﬂgféfs {raERePL 38 FRITOPTIE S ¢ | ude t hei r

gener ak hyedaefap iRAcE AP tically BffectiVOSnEBNAGSIE B adbitht of
care of a patient for the purpose. of reventin

g
cegneind et fhﬁ@rqs%knveﬁthnﬁhw% aRePlpef %Y/lémreﬁptgwnaﬁww’ﬁhe

GA0lls a@blofical HoRBASR heRIPREGIHC NBhe BSHE @65@ 'OFQ compound
alleviating, aneliorating, slow ng, stoppi
aéminjstererl acsprdingdy thissinyeatiohwilp péw@@sbecﬁ@t%mlr@ébb fhetpgrticular
%Egur&%ngésrkgrrbﬁhd‘ﬁpgetﬁgca@g] chRle ri%ﬁ&!aﬂ'% fﬁ'e%&lnﬂ&md administered,

aracteristics a di seas
plat taote of) adrainistaivdi the siate ofbsing Dibé@lpﬁ@nfe arrd the patdlogitahg

e or relief of synptoms or

Cgﬁdlﬁgn ) ¥dgg%esa%80r the cure or 20 elimnation of the
d|sea&énm@msmnﬁmmmsamhmnmdnmCﬁnmnmhammmﬁésnnwmkﬂmmdwomp%s

a I,pgla tm ng?]u(tlc'ﬁ é%odgﬁpr I 6)1‘1?1 Q € a&sveel{rtéggdlﬁntgémﬁlu&{nggh%% au%El S:Of
thﬁﬂapaudﬂmamimn@émamﬁbmeuaﬂmumnhemm@ﬁsAannangynheof

pharmaceutical compositions of the present invention encompass any composition made
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conmpound of the present invention that is capable of
alleviating the synptons of the various pathol ogi ca

W@ omdirzidons herein descri bed. The specific doseCDUSA07/067597

conpound 25 admi nistered according to this invention
will, of course, be determ ned by the particul ar

ci rcunst ances surroundi ng the case including, for
exanpl e, the conmpound adm nistered, the route of

adm ni stration, the state of3bheing of the patient, and
t he pat hol ogi cal condition being treated.

'bedpeig 4 emponshefsheprpdvatimanson dwld pheumgeogiceilozrcemieble
|C§rrleptended to enconpass 30 a pharnaceutical product
conprising the active ingredient(s) including

c 0 n’p 0 Whed(esn)l “ofitablEeelnanit’arefers tamdy $dheent, vemixtin gf edveafst st to
t]ll]e q,nlggm% u?alct}g on tﬂa% SH%I entt%( %ohgt‘)cl:l?zf%g &ﬁn&6¥1%§ e?]'ileff?r% g énrefhum within
evhiahnp affsct @nryledmapasiidd.on made WO 2007/ 127901

or eseR R Pl QHLT GRS oS THA RSBt Gy DA SR D iy

@afaigbefor hubh sUBett asikth@BbR heRhyaithals,re@bteist doftadig a
sol vent, or mxture of sol vent |nert to qshe ongoi n

PESETBIACE FHanties of potiee Brtarg! calswffis s produqerte deaiied tppreuti
tefre@f ih QEsdciati st uidab1B bﬂarnﬁcéﬁﬂbaﬁ Rartier. ef fect the
desired reaction. The term"unit dosage fornf means
physi Ch¢ somngnadsrabthe NigFRtdIEHTQBREhaYS Opmprmery chigdseasand
Ry RETRR vaHBY, %FEt@re@iQ&n&kQ%ﬁﬁg%ﬁﬂlohy R, é’dﬁ'sé’@k&e o 8L chiral
unit containing a predetermned quantity of active
ieeiters thelcomapungd af el pregenp yeRiva chmeccHieasirpesmatehap Asieidyat
%Mn%%lers of Sﬁﬁﬁ%& b?énh&ibnlgﬂrst i3 @elﬁ W GAbk & nRRSTRG QU G

carrier. e conpoun present | nvention may
WzgtercomersoAll yaghgagshiateal en@tm\merss diastereomery amkinsurggrrawithin

r e

(Bt Rl AL R AR EBAEL B RS
tninetup:s eEBearthe examtes parvided heremcwheneesmolaommhneh porazsns a chiral

it o PPN ML By B R e PR R R i
Albd nasi¢cid irathe Etaiceﬁa,l rm@lﬁtaMfshe dolasilie ffabaesochatlistry is

tures thin the sco of the presen
T Bl et hemiiy b et Ty LG war in the
ﬁﬁrﬁ)dﬂ]ﬁrhlf ﬂe@mﬁsenfm&ﬁ blilr @& mokoile. tﬂiﬁaoﬂﬁﬂdﬁm o %eﬂﬁﬁbﬁhd@ﬁclude the
ereln en._a nol ecu | C contaln cniLr
Epmles povidehheseia, a9 2 lz%éﬂ ﬂeo‘%wngksrpaqw@ﬁ nay bﬁ@é@l&ﬁhgal or

ichSfomhRIRATHRITLEE Eatt th&edteRitBRaIBHdihRNts bithe NARRHANACHIAR all
the structural represent ation of the nolecule. If the

Sther derenerriag 3nd or sonformerenih fsms ghide prasedesideseribed, as well as

$hahROGREMySkEdptdbR IR thdest IRAL %bé@m&ﬁ@m@ﬁﬁ@argfr isdlfted
the 20 structural representation of the nol ecule.

Eatbigmaesndissteeomdip apgotegenfosners pEthesgstrugtares, Emﬁﬁ Ry
Qﬁlg’t\ﬁ%eg%gntﬁﬁ{ﬁlg'n{bre AR f%#]ﬁ’uqh the Exanpl e provided may
0

one chiral or confornational fprm or a‘salt
t her ebfirthefmere helrenardooble et & adhllyt prepaitialle natimated iring B ysthen or

h f
%ﬁdre ngutl 81)%;1 ceﬁ{e? 510%28&%&% & daaigbqld %nhcr?swlc%cﬁ% alta%ﬁ%/ is p%sgﬁst in the
pﬁtﬂemh&@stet&c)aietsynadmdpnmw ét is altdnded thetrapp tiastTlremers, as

separagec{Te Qrte Sor Il)arlltcl:alfJ puri 1ec¥ dlas%ereomers or mixtures thereof are included within

the scope of the invention. Furthermore, some of the compounds of the present invention
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25 enantioners, diastereoners, and or conforners of
these structures, as well as any m xtures containing

worerog/1219an one form Furthernore, when a doubl BCHUSI0T067597

a fully or partially saturated ring systemor nore

than one center of asymretry or a bond with restricted
rotatability is present in the nolecule diastereoners
may be formed. It is intended that any di astereoners,

as 30 separated, pure or partd-ally purified

di astereonmers or mxtures thereof are included within
iy cssbipeliffdrent traitdnmyie fiorme and Fiy intsedadshat ansentemefic fdyas which

S ' [: { -

SRR B0 3 lscbligo R e RGP e SRR ekl Eftvention
t aut offke icom f orantonamid entichng:ni"ras esedereih@fersanyhe increase in the
ta%uar?t%?rhecenf r?tq e r\é\'hic ch aré I1ethc oot e(r)undgnvaegne ntabel:tﬁocf oq‘ egior{es@m
SFeUTHYC PUERE W R h TR gc%pg 0 'tﬁg pr aseht P g
itheveaiitionreric efdifivhnicar avhicesan the@bBrcpCofendntiohaBnéxceasorl'se'd
g’ﬁ{;%n refers to tge.i ncrease in the anount of one

iy fvad usiae g flloving 9594 %e ot her. A conveni ent
nmet hod of expressing %ect-hE -ertaxtiponeri c enri chnent
achieved is the concept of genantioneric excess, or
"ee", which is found using the foll owi ng equati on:

e@rckeir Bs %kQehouf! of theERstWhaftRhRr &ld B>Ss hbemaim¥hthe @écohde
first enantioner and E2 is the anbunt of the second 10

SR METErhus Thilg initigl ratieef gty p gpantignpr io30-30nguchgpis present in
QNARMIORG e la8d 20 eriodtnAdhrhéht RIFESER o plddud RGBS of
m xture, and an enantiomeric enrichment sufficient to
pP38ircashigved, Higlee wathirespert to the g cnagtigweriie¢®g., Hpweveadf the

; : . . LS. A0
b SRPATD, Peq W [ Sho TR AT 1R SR e
tthea 90V is prefameds dneef gicateBD9 938h isgrosoprefprmed bt an delpdgreater

%o, ; e ; 0 t %I -

AP ROl BRFR P EnBEALEL el ARG, bR phminca by
espeltordinhy spillef dreragdisingn@andarotreliques ard @bevdmtes, issch as gas or

readi |y determ.ned b one of ordinary skill in_the )
S gy St lenadl St hitubisied < gisPpgprine
@hsal @oluminj icnp exid hdiEiooenctdsspty o aftopdragmaiiihe cnadtion@ric

chiral ,colum. ,Chojce of th ropri.ate chiral..

P vl TR e KIS iont B FRBE SR g it o the
SpReodtdreisodferd 4@ cRMEDIER WE EbrBpoupd df forsnulell dan Bk pRpated by
et TR i9the R ring wel Bt St Hnproceiicd, sudhs

A QDR By 9f 126D @HN I SE R i b 1BENUR 2Rerhat€ Bn desBRAHRN §dhn
B% one of ordinary skill in the art utilizing well
A

g SeRi eSS el ioBlid adS T Yilng Sterpagherpistry of Organic

¢ faed (WleyJ—-Inté@&%@_sl%é@} an@!BuropefB4dnt AFB@tion No. EP-A-
cemates, and Resol utions”, John WIey and Sons,
1348443, nubpdighed Ayl B9, 1199%) Exampips @f Sselutiop finsfpde recrystallization

?@cﬁfd@ﬁ’&%‘? @ﬂiﬁtl E]?/roﬁ’ifitoga ) ic Conpounds”,

Wl ey-Interscience 1994), and European Patent

Appl i &t ¢aorpoNeds EPomAE], 88848 epapadlilyi csh etiordppaiyl skilop the art
- e 0 . :

SRR ARl LA BB RL S g n e et

ctircorwnta dortdiciow. The peoiepleuords: afteporequited to prodeds the

%&%Boaurn%sq otblyorr(r)lﬂl% I(lnsf de?)crenddegtalfp%n ﬁllélplall’tic{llgr ctorr]rlei)ogrrlé to being

synthesized, the starting compound, and the relative lability of the substituted moieties.

The reagents or starting materials are readily available to one of skill in the art, and to the
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following a variety of procedures, sonme of which are
illustrated in the procedures and schenes set forth

Whe00ome79The particul ar order of steps requiredP@DUS2007/067597

produce the 30 conmpounds of Fornula | is dependent

upon the particul ar conpound to being synthesized,

the starting conpound, and the relative lability of

the substituted noieties. The reagents or starting
materials are readily avail apd-e to one of skill in the
art, and to the WO 2007/127901 PCT/ US2007/ 067597 -35
exteriiot emmerortheagilallt \prareadilyaphtbesizad by peaelidrdinary skill in the

' rdi nar ki ld: i h -
ATRPE R\ 2055 Qb IR st YalioRa 2l e o
grdacedubsomg setictries $dnborthareloous procedures and schenes
set forth below , The follow ng. _Schenes,, Preparations
e arpl e ARG et b T pRRERT RO TR Fhpifuca o
ekt ictiaidete ttivepriatiac bf thep@fent heepioe asdihoulivenbd iatereted in any

shoul d not be interpreted.in any . as to limt the.
308 g i e St MRS “wery Rt el S Pocgire b Vrious
MRLEPAtiER niayak nkdt Whis not Rkt CRdrh ERSpiiRYndoRofsiehe

whil e not departing fromthe spirit and scope of the
iBNFRHRT GH! PYRliFatspn PP OSSRt Etien afcringifrdive of the level of
SRRE kil cah HRMrab Yhidhdhis alvbRnekrdie | evel of  those
skilled in the art to which this invention pertains.

10 Théhoprtina fime foreeripimipeihe 6tagtiong of the Selaares lgprarasions,
tHREmpe N 8BS occlhRP e 1RRFmine FHPRIDLiBRinB B Pr6L&S e Seaction
can be determ ned by nonitoririg the progress of the
Miseonymiona) chromategankic éshniqedsr bwhcongeraphisdrafersddrip gensygct the
Further LW f. 0 j.ons
SHfPEFHcEmchiod S BEGT fftole e EL trdRemfIEAGLRS
ngrogen abiipdies, of aplyem js genérelyouye writi@hed loag af the sillveanemplgyed is

I itical , .
HEOGRAC oBe R S S P e BB e AL o ERY o e
salcudi. | Theesmphends e ptederldy isolagfifaed purified befesé theid use in
rq$ctiop. ?he 39 ounds are Qrefeﬁablt % olat?d aqq
SUPFHIBY BBy SPRSPPHYES PRY “RiBsEg O edaEtPbisuton
Jorikg teimpenatis diE yhearcyBdcaddiby Zgtraish, @fthd dogctior adténdmay be
solution during thei.r formtion d.then coll ected by
FEET SRk RO PR BT LB TR s AEhE Pt
@KFﬁr@ﬁﬂd;jIQﬁay &\&aﬁgm ];@tlt'iﬁ)dlfd,, if@bs&f&ﬂ (7] nt;gtnio? &chﬁ@@ls such as
i nter i.ates_ an in product s of For u I
STy PEhromakegra OH%PIWE%‘PBWS&BMﬁllFé@ rﬂra@gﬁna-
such @fe skilRQraEhRlvill ZRtdcRR @it noNA1PABERGMARRY caMRfible with all
solid supports such as silica gel or alum.na

. ] ! The | .
SRACtipreepnditionss ARCSRICPIP AT BaY bt rotepiad on@edifipd at a convenient point
SRR LI HMER LS iR dC RURRLAW & M 4rh al | reaction
conditions. "These conpounds may be grotected or.
modi f Tbltegps snd @bbrewatian usqdan e ingtapt Belemsy Hrdparitignspiixamples

I ' . The: d
AF P R ki ARl pie bple iRk SRR For example,a
Praidwran, itlerisllovEng tapihe kave dlroméanoge thdicets d Fipsy'ereferetio pounds per

i I ] S , Fak .
BTS00 O PG BE T e 000 1 e
pedoinngs iqudi dadnedodrgdiy; "Reefefnrstotretegonfasorp 8l re§outar e

K AN R NPT AT

G0 RRMAGI BRI inetrRICbsé@EEMasstifd i REsGMHH] Ainfe@Cih@Eated GRherwise.

refers to : C
“MS(APC1) refers to atmospheric pressure chemical ionization mass spectrometry, “UV”
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30 retention tinme; " 6"refers to part per mllion
down-field fromtetranmethylsilane; "M5" refers to

wore®s/1gject ronetry, Observed Mass indi cates [ MER/US2007/067597

unl ess indicated otherwise. "M(APC ) refers to

at nospheric pressure chem cal ionization nmass

spectronmetry, "UV' WD 2007/ 127901 PCT/ US2007/ 067597

-36 refers to ultraviolet spectronmetry, "1H NWR'

refers to pr oton nucl ear nmaggeti c resonance

spectrometry. "LCVB" refers to liquid

ctfens natlogyialohypertaastrs pEHINMRE rafyrs to' r@@/on/Budear efagnatictrgyonance
r s »

R B L R PP i B G DR e R LY s

[refets el gafs @hromae) gtdﬁhyc/masﬂ Slpa:tﬂ)ll’r&tr@ mny” telfmse) ioffra ted tspacesmetry,

ancgthe 2 etlrogtnbaﬁﬂema ].1 of tlhgp\% Fpecttra arF 8{11P, 1?%;8 P% 1$1I ?ergﬁ a}ntd%ot all
olﬁﬂnldmaXBﬁMtSeﬁvai | iRTirefirsad rovhiampdiytdre de, " LDA"

i ot RSl e Fdmn g elero e o i dile

“ED@AGeferk @ Bthfunt @1sepllawlarafaet ANSO” Rebrio cﬁ@étﬁylgulfomde “DMEF”
pal | ad| um refers to di or onet han

TEHRAA IP@f@fnged.EfQﬁﬁyr%?ﬁ T eftaie “P%‘/” fpisy{aprglladium

lo@le@bsn, O Mt Rk o Hﬁ:ﬁﬁﬁ’@ﬁé’iﬂdn@' ‘SINLA BARGors to difiethy18hROByridine,
to trifluoroacetic aci d, " EDAC" refersto

NEEMPET referstodiithist ﬁp%%@&l@jbgﬁpy ¢ AFBO &t ieifluoroacetic acid,
hE@A@@%f@fs'tSjﬁ Ethyl@dnﬁ&ﬁﬁiﬁm&@oﬂyl)’é%@B@Mlde hydrochloride,

benzotri azol e, refers enzy - 9-

BHORT asfersép BHydnogn bergatsiazolpdBadhBBIT pefers & Bengyh-9-

(0 I“ ﬁ‘m‘}l‘ 0

Paérragng g%[é 3%]@%%@%,’ ogal lg’ 1) ferg to ], lt%is(dq?he%lylphos?hmo)
%rgtc&w%?l&lérgpﬂ&dﬁhmj hmfbam refetsrt@wﬁth@lamt(@dl i mde

rochl ori refers to
ﬂllﬁ%@ﬂ?fevemrapé>0&38 %}&%B)@fﬁ%ch}ondw@’éi refest et o
trasAabieyd1yk 40 Rk k7S TRV mttay butypmhféﬂllyﬂﬁlany%%ethyl
refers to N-Bronpbsuccinimde, "TsOH' refers to
5 blog ;e NBSUratess F%Nvggplaosucmgg@e r BYQ&F grefegs to p-toluenesulfonic acid,

Ghelth 908 tt@@@lﬁoroet@ﬁ@T“DAS’f’efeﬁeé 8 (b Qtlﬁ/ﬁdﬁﬁh@)mlﬂﬁirﬁwoﬁgé

trifluoride, H refers to ethyl acetate/hexanes
nER(H T igfers: tP@Q’Q’wayan/heP(@?% pixtyrg, “Ryh(dba)s” refers to

?@’@él%&gf‘@%dﬁ%ﬂ gﬁﬁhﬁﬁﬁ)ﬁﬁ\mﬂ% FE]to2%"—#%%1%156?&1%{'{'%8@%—1,1’—

ospi no-1,1" - naph
béfaelnthalﬁr@, NNMB% mﬂ:rpWNMetth)dp)ﬁ@lhdeSDNrSCNéfrfém’s tq ‘Brimethylsilyl

P B REritn G 8 md g HEHE, STAO roe o

ttmﬂlfdrazrm'thanemhﬁeme snﬂhy‘dude C‘TBS@V deferd ey tett 'BBSOdlmed‘fyéBﬂantyb)xy,

t. S I n

P O R AR R Byt FL ket fgium
m&dsntd)ﬁolxtdamam %fetsrtb |bsmp mi:rmmdd e PBrBBef3rs t6 pidplsorie
Qr?t? 81?161%: ‘cfgi( F)d ( Jiggﬁsgtj) Aetrahrg?[ép e l%ﬁosgﬂlg)sf)gpadmorﬁ" ?0) “OAc” refers
tt@hdeakd, SIOMB”pérenyd pireaRisaahpaktadi lrdffrs (cﬂc)lethyl@ﬁ&lér ggmlfglamsd"
to ace et hane T
reps ﬁ%te%kl%(rr@?ﬁw@ph@f%er>paﬂﬂ%pﬁlé% B@FDM% Eifs togVN-
ta@hdtmiioshhhide RnilyD Basd Te N0 @ e tHah mnme EEOMeTs to t-

refer"s to N N di et hyl f'or mani de d| met ty acet al
ety PR gRorste dhisapeaphpthyhimige. Pefierd to t- 30

kﬁiﬁlwhylam@log( }rl) ek iGrBoRiifidcHYHPRYHES MYbABMCRSS to ablYe acid,

refers
Dboee tr¢fois Ani-progryephpnyl. 3nex sy tweer Hdirefais dephenyl, “Me” refers to
hydrochl ori de, "HOAc" refers to acetic acid,
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"boc" refers to t-butoxycarbonyl. In a structure, "Ph"
refers to phenyl, "M" refers to WO 2007/ 127901

WEINWSR007/ 067597 -37 methyl, "Et" refers toP@r/Kgion7/067597

"Bn" refers to benzyl, "MeCOH' refers to nethanol,

"OIf' refers to trifluoronethanesul fonate, "TIPSO
refers to triisopropylsilanyloxy, "TBSO' refers to
tert-butyl-di nethyl-silanyl oxy. The Exanpl es provi ded
herein are illustrative of tke invention clained

herein and 5 are not intended to limt the scope of
tieehyd| & e s tetnt, iBri” ieferatependy “MEREL pefepde arcthomd, “OTf”

O e SN e %F%ﬂﬂ%% YRR Tso"

SHerk té rearhuMDldimeﬂﬁﬁ{sﬁ:atyilam Syst ens, | nc or are

H\&//Xfﬁ%% aﬂ}]}_/[lees§ro f ?glﬁée%n arel %tﬁastlg gr 1 e 1IBant10n C%_J‘nﬁpﬁrem and
Spseﬁit altd:nhed uorhmﬂﬂie t;ch)@e stihy elrahnddrini\renﬁcbreld anAWaAgThegiépakdfions

R BE SEE BEGHOFS ol G e A UGB G 2000 n

Xier, HS[S@r&w(Vgrsfbn)g 5 ﬁq gt MDISIoforeateh SystendSBE., 8Sare provided
phase and a standard nethod is a grad| ent

Z‘b’atl onabx
(hemicalABYTaets PHMICEY i | e/ et hanol (50:50) with 0.2 %

anmonNiAWRfaf MNBYA MONHBspRciidMéEaS uscl REGHLHAIL MY NMR $P&the in
B for 0.5 mnutes at a colum tenperature of 50 C and

dhersobigntrindigatesk AmsAgilayt HP 1 HR0AnstapmsttgripRedaidhht Matfet hod
'S%e&roﬁfe%@ k&%ltenpffdsﬁ SEQG e AREIHRIM L@Mse/m&?mﬂem CI8(2.1X

% anmmoni um format e over . m nut es
tSHérnn ahicagn) 1&)@6%89@“@1‘131’1 phase gdhtenslap m%th@olﬁ agradient of 5-

tlgW{C@{OH tI% ’\/@Iet}'f_égﬁ Q’Vlhl (PZV /r :?ﬁrﬁoﬂ{x\%]for?]a{y‘é\r@r@ 5, minutes

|ona ana vi a ‘Agi | ent oop machi ne
itleendicklrad 400 611\/015I’T}119E113$ dn cAlvainytsingergthteAY 50 Hoandcoflemrete of

ARGl b M bR P Gl of o 90,6 AFRE b

ASERS0)DVA (R Ydanionpuro feohiconer 7TBS@utes {BlulhleldHt 1R o@For 1.0

BS 0 1 o]
PN Xoo e MR et
Eah&D$iRAa Qg[ldii MSPBglodp Rgclndygs dtandscireee 1nfectlamAnalysis (FIA), no
0Bt onalL ¥ SURSELS S PRENSlof Whed? R £ b il

Acetate for 30secs run time.

Scheme A
1 1
R DMF R protection
/@\ TBSCI /@\ s-BuLi inj\ - -
_—
R? OH Imidazole R? OTBS DMF
1 2 THF
HCI
o R OH R Br R
L = =
H . -
2 THF 2
R ¢ EoH R’ 0 R Q
4 Pg 5 P 6 Pg

In Scheme A, an optionally substituted phenol (1) is protected (e.g, with TBSCI)
to form compound 2, and then compound 2 is converted to the aldehyde (3). Compound

3 is reacted with a compound containing a protecting group (Pg) and leaving group (Lg)



to form conpound 2, and then conpound 2 is converted

to the al dehyde (3). Conpound 25 3 is reacted with a
W@ 09paRadl cont ai ning a protecting group (Pg) aPdr/US2007/067597

| eavi ng group (Lg) WD 2007/127901 PCT/ US2007/ 067597

-38 to give the ether compound 4. Pg can be -CH3 or

- CH2- phenyl and Lg can be nesylate or halo.

Preferably, the Lg-Pg conpound is |I-CH3 or

Br - CH2- phenyl . The al dehyde -3¢ reduced to formthe

al cohol (5) and then converted to conpound 6.

Ry eifve thalsther conpompdénle &unibs Kal3ogefHpetiemil tid PBra@ uec.mesylate

give the 2 a(5)%,rom) net hyl conpound. 5 Protection_ an

éPéB"fl%t Rreferiy. e lrenes comsithidd G5 ar&rihiEspisguh dde a’fdehyde is
LR o AS SRS Mgl S brdP bl B PR

exapping,5 iskbdoge@teéneh BBd3 thi\@ thdP2-broewt methyl Gomp@sdi n

O gam c gnt hesis, Third Edition, John WIley and Sons

I nc. , Protastign anflgleggiorratien & thucommmdsdy for oMo of formula
%H&l Qt'hblg %reI vl kn@(vn R Re Nﬂh%ﬂlﬁ% ahd ére %Q:I'IE&EH tlfé lﬁeratgreo (Bor

oxi dation ON R
@me,ﬁe@Grmg @ud Wutsg J@tecmﬁwpsqn Qmamc $w&he&15 e’lfhérg Ed1t1on

1§d¥§b§1 | formthe internedi ate conpound
%%PM&%%U 7Q|ﬁ§ ?%éfgr?red by acylating comercially

avai |l abl e (R)-4-benzyl - oxazolidin- 2-one with
4-pentenoyl chloride. It ig then alkylated with an
optionally substituted 15 conpound 6 (see Schene A) to

glveionpq‘ upengf 8.0 Conp d 8is OX|1d|zedtoformthe
al dghygle icnitries rredl al\e)k;/ggcn)und 9 Efsigg ozone and

tri phenyl phesphi n& of' osm um tet e and an o dant
such as| sodi um net apéyi odate. WO 2 2901 ——
PCT/ U%ﬁ)?/ 067597 -éSchems C &0 H 0 Pd OHyar

)i
N oxidation

_—

/
2
R 0, or 0sO,,
Nalo,

Scheme B shows the stereo specific synthesis to form the intermediate compound

9. Compound 7 is formed by acylating commercially available (R)-4-benzyl-oxazolidin-
2-one with 4-pentenoyl chloride. It is then alkylated with an optionally substituted
compound 6 (see Scheme A) to give compound of 8. Compound 8 is oxidized to form the
aldehyde intermediate compound 9 using ozone and triphenylphosphine or osmium

tetroxide and an oxidant such as sodium metaperiodate.



ORONR(H3CQ31ICGCONON\N H 1 I ~Pg R3OPg O
R3/ Oor BBr3 HzN )--'"( - 10 9 ~/ ~OC(CH3)3 0 ORi
waeiofiz®oO |1 H C G ON anhydride JiNa O N6"" "PCT/UB1007/067597
zz~ N Rz CHz / Pyridine ROSXZCF3 11 12 (OH)2B

RAOaOR (H3Q3CONN7 x ~~// TFA Rz / \ a

Pd[ (Ph3)3P]4 13 RA RA = -CO2CH3, -F, -CF31 -COCF3,
-CN, -OCH(CH3)2 HNa OR N Rz / RA 14 WO 2007/ 127901
PCT/ US2007/ 067597 -40 Schen®-D 0 O R

Scheme C

Pd(OH),

H o) ,
J\ JL 0 R
O N R' (H,C),C-0O N\D\ : ) o H
\ - N E—
: 3 -Pg
7 R (o]
10

or BBr.
P 3
& P o
. H,N
0-C(CH,),
(e} e fo]
JL o R! Triflic J\ o R'
anhydride
H.c),c-0” N 4 (H,c),c-0~ N .
N 0 3 3 N o
2 2
R OH Pyridine R 0-SO,CF,
12

11
(OH),B
TL

O 1
L o] R
(H,C),C-0 NQ\
EEm—— N Q TFA
R2 —_—
Pd(Ph,)Pl, O
13 R

RA = -CO,CH,, -F, -CF,,
-OCF,, -CN, -OCH(CH,),

o R’
HNQ\ .
NN O
R2

14

O A

R



H3C-N NN H N & X isocyanate Rz /| RA <X=yl, 15 vy,

cycl ohexyl O R HNa N Rz net hanesul fonyl H3C /O " O
wWaeR00782i90r i de S N1 14 RA -~ O N6 R ~RA 16 nek¢iy/US2007/067597

chloroformate O 1~ OR H3GO-N~/ \ z 1 / R 17 N' RA

Scheme E0 0O O RORL (H3C)3CONaN (H3C)3CG-A U Na N

z RR RLIOH / 0, OH 18 CH3 19 0 O appropriate

amine (NHRBRc) O RL HNa O OR NI RB (H3C)3C O No

Rz / 1 I N -40-
Scheme D
Q 1
)8 o &
HC-N NQ\ .
H NT Y Q
X isocyanate R? O
RA
15
X = methyl,
phenyl,
cyclohexyl

o] R
HN
N -~ 0
methanesulfonyl H,C~ 1 o R
R? O chloride //S‘NQ\
s
14 5

methyl-
chloroformate
1

Scheme E
o 0

Ly ? R M o R
(H,C),C-0O N% (H,C),C-0O " ?
2 E 2 O
R O LiOH R O
© _ OoH

18 “CH, 19

amine
(NHRBRC)

o} R’
o}
HN e JL o R'
N N
(H,C).C-O .
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woredonaemsul f onyl O N B chloride RR 161CY NQIURL067597

(CH3CHZ)3N 23 O HN-N ~~~ I~ RZ RB NRC nethyl- 22 0
chloroformate \\\a OH CO- Na OR N" RZ/ RB NR
O 24 Preparation 1 5

2, 6-di chl or o- 4- hydr oxy- benzal dehyde Di ssolve 3,5

di chl orophenol (1 kg, 6.13 mpi-) in 3 L

di met hyl formam de (DMF) and cool to OC. Add i m dazole
(918.74 g, 6.75 mol), fol |Sehede by
tertbutyldinmethylsilyl chloride &1017 13g, 6.75 nol).
Warm the m xture to room t enpetais stig for 15
m nutes. Pour into water (6 L) a&g{ﬁ&% N h et her
(4 L). Wash the orgarmetersdper with 10 @ ESke
10% aqueous | ithium C%WSOI ution then bri @

before drying over sodium sulfate. Filter and J
C@@t te dinder vacuum 664t ai n
tert<butyl - 5 di chlLoro- phenoxy)-di net hyl -si | ane

(1700 g) &% F3D|(Jssol ve
tert-butyl - ron;g henoxy) - di met hyl - sil ane (425

g, 1.5 rdl) in 4 Lo d tcatroroahydrofuran and cool to
-68C. Slowy add 1.1 Mnts of’ s b@ltyl i thium

H C‘O
N
R? O

24

Preparation 1
2,6-dichloro-4-hydroxy-benzaldehyde

Dissolve 3,5 dichlorophenol (1 kg, 6.13 mol) in 3 L dimethylformamide (DMF)
and cool to 0°C. Add imidazole (918.74 g, 6.75 mol), followed by tertbutyldimethylsilyl
chloride (1017.13g, 6.75 mol). Warm the mixture to room temperature and stir for 15
minutes. Pour into water (6 L) and extract with ether (4 L). Wash the organic layer with
water 2 times, 10% aqueous lithium chloride solution then brine before drying over
sodium sulfate. Filter and concentrate under vacuum to obtain tert-butyl-(3,5-dichloro-

phenoxy)-dimethyl-silane (1700 g) as an oil.

Dissolve tert-butyl-(3,5-dichloro-phenoxy)-dimethyl-silane (425 g, 1.5 mol) in4 L
dry tetrahydrofuran and cool to -68°C. Slowly add 1.1 equivalents of sec-butyl lithium
(103.1 g, 1.61 mol) at -68°C (~1.75 hr). After addition is complete stir the reaction at
-70°C for 30 min. Add dimethylformamide (168.5 g, 2.3 mol) and stir the reaction at -
70°C for 1 hr. Add 1 M hydrochloric acid in water (3.5 L) and allow the reaction to warm

to room temperature.

Pour the reaction mixture into ether (5 L), wash with water then brine. Dry over
sodium sulfate and concentrate under vacuum to an orange solid. Triturate with cold

dichloromethane and filter to recover 250 g (80 %) pale yellow solid.
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15 (103.1 g, 1.61 nol) at -68C (-1.75 hr). After
addition is conplete stir the reaction at -70C for 30

wOorRev7/12x90i di et hyl f ormam de (168.5 g, 2.3 nol)PERUSHDT/H67597

the reaction at - 70C for 1 hr. Add 1 M hydrochloric
acid in water (3.5 L) and allow the reaction to warm
to roomtenperature. Pour the reaction mxture into
ether (5 L), wash with water then brine. Dry over 20
sodi um sul fate and concentrag®e under vacuumto an
orange solid. Triturate wwth cold dichloronethane and
filter to recover 250 g (I3épagdfiopd| e yel |l ow solid. WO

2007/ 127901 PCT/ %9‘31?1’0%61%%%3@%%%%%5@ ation 2

2, 6-di chl oro- 4- oXy-benza i ne
2, 6 dCombime @;64dithian aixly-doeg Aahcélelple( 12D @, gﬁkﬁmﬁmﬁnand

B R BR035 A 2SRRI, 7R dTR e

iwathdodinfeatage (1002, m3 9athoB. Stibthy reaSidnrat tdoen ﬂemgerhnuﬁﬂ‘om hours.

ra or 3 ours ter off so a
EORTLSPERGRE B 8 4ror s Epeb i o e oLy R Water
tairesantl diRoMeiredthyl addtdte. dWyshawigh @hisiS 1@ ell By Biiftydnd then dry
acet ate. sh with water, followed by brine and th

@V sodiymrsulige [irrand capcsntrate prdgr Va&m&n ok &?lem&ﬁa which

\pBlaY Wb ds QtartkO Brabil-ond O FileBshePéondtuGlt doRItRY filtr§® kd ﬁéld a second
start to crash out. Filter then concentrate down th

QP VEas8 Vit hgxae cPombais edalidsang vasyumas fo gl 1 ha g 4h @ff-

‘*’@1?‘9 R T R P RRE T L sy 2B 7 R
6.90 (s, 2H), 3 87 (FBeparilbn 3 Preparation 3

6 di chl or o- 4- benzyl oxy “benzal deh yde Treat a m xture
of 2, 6-di chl or o- 2bhydmvﬁﬂlwend@hﬂwhyd@mYQﬁo g, 1.3

nol ) n 2 '

o)) 3, ForRE BESLAINGRETANER S beiRhutinde RpSEL TRlph Wl

botagsium ba)rborﬁta (B 6L. 81 e, .&andl) m’Q htilmeml@rifot‘rﬁmmide afiithibendybbrothide

r of i d into.1

R e o Sloaf i Tt B G Rkl i gty ffotias

dn&p@mduodkssﬁhmerHﬂheﬂﬁﬂbh&gﬁhhk@mmﬂhymowehw@ﬂgmeﬁhunm

sul fate, | ter d concentrate und cuumto }ﬁ

[issolyg ’dwl}yh) acgfafe. GUrE N FgRtENEHER S‘flfﬂtet g‘i“?r SAICSHTAHURACE h

Radliufeh ~aFaunillead 1l cvexanethandiracddMélidivith minimal amount of
ncentrate the filtrate under vacuum and triturate

¥ae prdogrum dey - fjupgrirgtedicioifate Spgs VETUUBYagd ddprafvidhhexane

Wh eiR1dGARRING @ebpWif bRbdb&t8yHidh $iten COMBinE@WRh $hed#a cbp c4tiIt 845 g
crystals. Repeat to obtain a 3rd crop of 80 as a

IWHGR el Boheto qoBivs derap af 80@.8@?&;“ tHPORT (RBgoverall
y@d) m@@oo%@ lﬁ@%%) 3126 &; 13 6.'18 (@HH), 7288, 08), 5.25

25 Preparatlon
(22§9d|chloro 4- met hoxy- phenyl ) - met hanol  Suspend

2, 6-di chl or o- 4- met hoxy-b de (112 g, 546 mmol)
in 1500 ni WAL

(2,6-dichloro-4-methoxy-phenyl)-methanol
Suspend 2,6-dichloro-4-methoxy-benzaldehyde (112 g, 546 mmol) in 1500 mL
ethanol and cool in an ice bath to 7°C. Add sodium borohydride (20.67, 546 mmol)
portionwise to obtain a solution. Remove the ice bath and stir for 2 hours. Carefully add
reaction mixture to saturated ammonium chloride solution (~ 4L) and stir until fully

quenched. Extract with dichloromethane (3 x 1L) and dry the combined organic extracts
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et hanol and cool in an ice bath to 7C. Add sodi um
bor ohydri de (20.67, 546 mmol) portionw se to obtain a

wa2doati2®m Renove the ice bath and stir for 2 POIDS2007/067597

Carefully add 30 reaction mixture to saturated
amoni um chl oride solution (- 4L) and stir until fully
guenched. Extract with dichl oronethane (3 x 1L) and
dry the conbi ned organic extracts WD 2007/ 127901

PCT/ US2007/ 067597 -43 over -gpdium sul fate. Filter and
concentrate under vacuumto yield 113 g of a light-tan
swutrisddiuhiuNNR FilttanWence@n@l @)debvaguds (¢ wicldAMy g offa §ght-tan

(g oI i, COb 1R 08 (un bl s, ORA B U8B0 . 1,

the title conmpound essentpir a}ayloﬁ\g prepared by the
nmet hod of Preparatl on DVBO- d6) 6 38 (m
4H), 7.33 (m 1Hp; 167110194(@1123% phsnnlltme’élan%o 5. 05

(t, 1bdepare %eﬁglngmp&Hh esR ﬁt@ﬂl@ragf)feﬁﬁe@by the method of Preparation 4.
2- bronDnEthyI-l 3-di chl oro- 5- met hoxy- benzene 10

DiMBéDM@C( &) 6-7Bidc il dilb 743 et Hdx Y lél(ﬁeﬁbl]) P-Irtes, R&in01. 0 1. 113D),
3 6 nmmol) in 1200 nL dry THE and cool to O deg
3 ni'trogen. Add PBr3 (59.1 g, 218.3 mmol) under
nltrogen and stir at OCf nutes. Pour into
saturated aqueous Nam%%ﬁggl& ct wwth EtOAc. Dry
and concentraQ@rm@nﬁhﬂdc&sdmhlbm fetmbabmy b&ent g product

7> 75" pisStils 8- 583 e e rithnafatty PP (35 76 ko) in

2200 oneeTHY land.¢é dj Cddgamdernithpa y AOXFBREZ. €Re218.3 mmol)
Prepare the title conpound essentially as prepared b
tuRder pretagerlansi stipptd)sa e J0oninstes. nP i ingosgurited glueEs NaslCO3 and

SRl o S S et Ghdar e bR i Kb Bt o an
b hehid-s0BE KNMRUTID MOt (| BHK4. 2Tl PREd. 7944, BH

nmechani cal stirrer, internal tenperature pr oZe/ N2
inlet, and 1L add|t| on fuyn }atlfofpn 20 mn and then add
(R) - 4- benzyl - 2- oxazol i di none 1.41 nol). Dilute

with tetr ahyd%B‘PHPﬁﬁthé’}l’Hﬁ)dlchtoioé bl_ﬁlzyéfﬁ‘d epsIein a dry

i ce/ apghaR %eQﬁferfﬁBMnld eEs*éﬁudu@taﬁ bRBhred BYRE %&H&)ﬁ%f PRparation 6
-74C. Transfer hexanes sol utlon of

mm%%metdmw&@m@)ﬁw (M*SB)Z mol) to the addition
funnel via cannula, and p@dd48,khe oxazolidinone
solution at a rate such that the internal tenperature
does not reach(Rbbbazyleb@nt-Afeneyl-axhevlidaed-vicon i s

conpl EB\gl}nwﬁil hfr.l%lgnlg lejr fg%%&l?ﬂauﬁd)bﬁtto fila{sfg (H} e{kb%i %&g){(ﬁl IIH&:hanlcal

bat h pent enoy
htig@Sintopia) tehpetahee prabidNb |1Idet dndnihedddaied fianal fdr ZQJWnsmd tlen
t he ani on sol uti on over 25 mn period. Stir

th
red b bbenedr2-egzplidingng (%519@ ¢db FI}OHg Iblé}f%mﬂném%vérqﬁﬁén (THF)
¢PQILh Boh Rt R aldicSabdtodetBthr BB Ethk Rlerdd temperature is -74°C. Transfer

a 1.6M hexanes solution of n-butyllithium (970 mL, 1.552 mol) to the addition funnel via
cannula, and add to the oxazolidinone solution at a rate such that the internal temperature
does not reach above -65°C. After the addition is complete, allow the reaction to stir in
the cooling bath 30 min. Transfer 4-pentenoyl chloride (175 mL, 1.585 mol) to the
addition funnel and add dropwise to the anion solution over a 25 min period. Stir the
reaction for 45 min in the cooling bath. Remove the cooling bath and stir the reaction 18

hr as it slowly reaches room temperature. Dilute the mixture with 1N aqueous
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hr as it slowy reaches roomtenperature. Dilute the
m xture with I N agueous WO 2007/ 127901

WEANWSR007/ 067597 -44 hydrochloric acid (1. 5RQT/HIW07/067597

diethyl ether (1 L). Separate the |ayers and wash the
organic phase with water (2X 1L) then brine (1 L).
Extract the conbi ned aqueous washes with ether (1 L).
Dry the conbi ned organi c phases over anhydrous
magnesi um sul fate, filter, -and concentrate to 390 g

of alight tan oil. Purify this material by silica ge

By diorldomt wgt @ Py anddiegylrthealels):. Scparite dedtyarseantl gvaghbthaiorganic

%@se%iﬁ%ﬁté@% (fi) ??lg)r%‘%r (1 L).yﬁjctl“a%Whg IC&IthE&F?RﬁE(%tS iv&%ghe? with

cﬂﬁr@dnzynpﬂycﬁmﬁmdim@hncphhenxytwmp@nusmagmmymFMﬂmaﬁhm

(agg( c%lc%ntratentp %%O % Qhgl li téarr]loa]T ng 1|s mc'f),teﬁlabby snhca(gg hs g,

l:hﬁ)ﬁlamgfa))hy ﬁﬁn@]miaﬂ'elleth@ILaoﬁtate)to lob\taﬁn 342 gl(9BsMmecta deund
E flask, with internal tenperature probe/nitrogen

Wﬁ nd addition funnel, under a nitrogen atnosphere

and cool to -75C. Transfeg }iM ngNDS (1.6 L) to the

addi ti on funnel and add such that the
i (R)-g+boady]-B € (§)@r@tben s/l ekgesc-tiohlofeladby Iapan-a-en6@ Toxaablidin-2-one

ot - 290 4 Bt SHAT TN oartE oot FRoe AL B 415 mon

Rad THHFQd@ L?}Cﬂ d b 15- éleCk rlound bottogl flask, Iw1th 1ntte):rnal temperature
nonmet 1, 3-dj chl oro- 5- benzyl oxy- benzene o
;?&%%afﬂgﬁ% %%dr adgition funngp padfer § RECoLIERYRTEIgd cool to -75°C.

cpaRfcel &1 LIHMDS éﬁs b Rfthé KR dnTNACESRI] b0a Ate-sh@Gihat the
acetone bath and maintain the internal reaction

tippaltempsrausaiosviol reck dova -rC. &Ber the arslitipngg eneplete e

HRERa YR Efir b §9T R bo ﬁiﬂi"ﬁ@d"@bol N Byare®l! oG ﬁ&htdadd solid
Transfer the mxture to a L separatory funnel nd

drirgmemeghylpl, %dghbrmérb@ﬂmmb@zeneemqﬁmnmmarr%mél tmféer the
Bg%ﬁ?rﬁls %Qﬁ{ﬁ%@f frA&ker {hla ?ea@ﬁ‘ SSl %Oa '16%9% fé\flné Qatﬁtalmeﬁlamtam the

. e QO I ned organic ase over an I ous
metgmelgtagtins teipatatire beflew 11@°|C fant he drod e rnatcteretto 080 they qudnch

iyl i
Rl C i Nl s e3P GREGH B9, PROKrS) el
cod dlltewsh @15IL wﬁ-tmeqmglr?alj; ¢ther. BOparate the layers and extract the aqueous
X0- OX zoI|d| I 4- ben

R Sk R Ao s PO SR b8t Sl el
ailtm atidunaceafrate to 800 g of a thick oil. Purify by silica gel chromatography using

R z (S - i chl oro-benzyl
;“ %?é’ Stetﬁyﬂ é‘ﬁ%}? F% 6%!%%%%% &?‘ﬁ%&%‘éx r%ewg, 190. 68 Mol )
and di chl oronet hane (800,ni.) to -, 74C. Bubbl e ozone,
produced via the A-113 OE%QQE%%%Q%ator at a rate of
7EYU- (R D Ygryl-2-BLo-beaclidieB-yW)- B(Ldnky18£y-A b dichloré bk B-4-oxo-

of 5 CFMuntil the sol ution Ee on a blue color 30
(approx 3 hr). Add tr.phEWywﬁﬁ g%hine (60 g, 228.8

Mol ) C88l ik Rl (RN 410anR09-[(H)- 2 divehyos:q0es- h@m@r@mzyl) -pent-
allow the reaction to stir mh | e reaching roo

tesppell-ararpidigZetne Wi0xp 4%- @&m@@@ apticlspnistros @8@9 mbl)1g s

74°C. Bubble ozone, produced via the A-113 ozone generator at a rate of 75%, through
the reaction via carrier air at a rate of 5 CFM until the solution takes on a blue color
(approx 3 hr). Add triphenylphosphine (60 g, 228.8 mmol) as a solution in 200 mL

dichloromethane and allow the reaction to stir while reaching room temperature over
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ni ght. Concentrate the sol ution under vacuum and
purify by silica gel chromatography using a gradient

W@2002028006 et hyl acetate in hexanes to obtai n BRr/US2907/067597

(82 9% of the product as a white foam Ms (nfz): 526
(Mt). Alternate procedure for making

(R -4-((R) -4-benzyl - 2- oxo-oxazol idin-3-yl)-3-(4- 5
benzyl oxy- 2, 6-di chl or o- benzyl ) - 4- oxo- but yr al dehyde:
Treat a m xture of -45-

(R) -4-benzyl -3-[(S)-2-(4-benzyl oxy- 2, 6-di chl or o- benzyl
yighe nEencdnteatrome }olmi@azmﬂerrd/lammm odeu(ily. 9Gilga gtl Gramedraphy

/e
;Eg!gg éé?ag[&? %fazp O age(taig"r? he%r%lé] 1§Ob§alﬁ F&? ¥ E‘A%T%% of the Hgoduct
pen whdafeam{ MSl(Yn/g) 5233 ®1+H)mmol ) and stir the reacti on 4
hr at room tenperature. Quench the reaction with water
and 1@1temt1ﬂe &boctced!\drd: for etakipk (RE{(®)d-bWasd12-dxoexazodidimi L yl)-3-(4-
us | sodj qﬁulfate then bri ne.

han 8reo enzyl)-4-0xo-bu racf1
AR L3 ?lra @élumsulfate filter,
and C%ncte nrtn{x Lury o (28 tl)en@h 4ub )alsf ?1 %11(‘]&:1901'0 benzyl) -pent-

naterlﬁ rap exane
atduyyl] oﬁarzehahhe ctne (@D@g d.§ immoDuTHF (T ladLicdnd waomCRniL) abte 2.5%

the. f t ; t ai d
arrBtCEous g (0 MLl PRh, ARG 13865
(o)1) ankiSstiPthe @@bﬁ(ﬁﬂ ADlit at foopRemfelairz }Queﬁch the reaction with water and

85&‘;&‘%}"’}% gﬁlyl;? Sfﬁg? S}l ?he$r§ﬁ%§ Hrylggeb il emP elIQIt s_oélum tﬁ%s&lfate
(Rh-tAmEeDAYthe &g@lﬁmayéﬂﬁ/@ﬂm&g&éﬁ&%@{ﬂfﬁé Miitér, @mﬁcdnéen@ra@ under

19.3 muol) t et rahydr of uran nm.) in . a
VBEHHER- %‘Flfyo‘il?? fuds Rla’&flal bysidica gel éHEOFIE‘FOgEaPhWﬂW\hf(XﬂeS sethyl

q&@tat& @b difhe t}i‘elpﬂlgel‘préfdu@t S(YJn'c&Eﬁte@H@fr%@n@(tonﬁmﬁ@é &o&ié@ﬁlder
hat the internal nperature does not reach above

-V@@@m tafeffard G492 @a%@ pf diiredsprediep NS E0/24SPOWIthe

reaction to stir at -25C for 30 mn then cool to about
-60C. At this point, addPEpgatienilon

g@)ﬂpﬂaﬁﬁt?}{b) éu_i_@m?{h%!?y 81Qni B HREXY) ﬂ%ﬁm eRE1] oz(aZO@ldng “one

96 mmol After the addition is
conpl &tia mixjye p%@dﬂr@nleésmet -Hegoydlokapplidint2eons [(pMgy19.3

cm 4R tEt?ahergfué%I@ 5 %ﬁ%?b%&}ﬂ o nﬁ:bﬁ{tm Iflagkea%—o;Slogg Transfer 2

t enper at ur e’ at e reaction
Wl LPAI04 Aimlado deudksk Na kyrdgoeind @ﬂdl at a gaté dich Theaths frgernalhe

2%66 tl?retd?es no? %gch% \Sf’ee}%ag?}fgf;tcyrt fo dQQ%lP is %oﬁg)(ij Itcl, lﬁ loxg ¥ﬂ§tng

exictiacto stit ite23§@lfelolﬂ)3minalyemrcoml tb lab(m:t F&XC. Bt thigt Ihmlt add a solution

O RS e B RS BRORI TR o B e i RS

sill)i edtegk additi@matogplephtic raasidngchrekianisydalttbylowaoedral g to

bt Q. , (76 Y% f [l |
5E67d S PerEEb b P O ek it Cyncfghe reaction

(wah W-rhl BRjureb&N2Y hy d2ocdK@ic Q¥iaZ Tkantherthd nﬂitﬁre?eo ﬁé«emﬁm@p@yatory

6- di chl or o- benzyl ) -4- oxo- butyral dehyde Treat a
lﬁlwmng dypte with 100’ mL water and 100 mL ether. Separate the layers and extract

(R aqfte RE MR widh {the) Diy (1 cHﬁBm@Mrgzmépms@ M aﬁfyaﬁoﬂg Yddhum

pent -4- 5 enoyl ] -oxazolidin-2-one (6 g, 14.87
ﬁ’ﬁrléart‘) Filterand sRegpste v A heketl) Puiify bwalil@ar gl gigomatography

using hexanes:ethyl acetate to obtain 6.65 g, (76 %) of a pale yellow oil.
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m) with 2.5% osmumtetroxide in t-butanol (378 ni,
1.487 mmol ). Add sodium periodate (9.55 g, 44.63

worei2zand stir the reaction 4 hr at room t enpRCEHUSR0E7/067597

Quench the reaction with water and extract with ethyl
acetate. Wash the organic phase with aqueous IN
sodiumthiosulfate then brine. Dry the organic | ayer
over nagnesiumsulfate, 10 filter, and concentrate
under vacuum Purify the crugle material by silica gel
chromat ogr aphy usi ng hexanes: ethyl acetate to elute

the pure product. ConcenPreparatioth fracti ons
B B T SR QLA G A3
1 3 1 5 butyraldehyde

b e e R ST R BT e P By o

esdye-oxhzealin-2-080 (G.ﬁSI g)n4 @7 mmol) tetrahydrofuran (140 mL) and water (45

D e oY SRR SN BRa- i or ). AR

(B &epar@isk g4y m{nél) (an@sur?he&emah )4 hamdocﬁn :Pd'ﬁl}féfh‘ture Quench
IN- Boc- pi peri di ne_ ( g in CH2A 2 (100 )
WiRG IRackieB piite Waker gnq @tractﬁ’e’[h erhy a%atffnééfﬁsh tBnereaiie phaspuit
ALY PN sddilth tASsul e Mch BRRE rlaltyl%ﬁ@orga-rﬁ@ﬁ&ertd'\}@r Iﬁﬁbfh@iﬂnﬁ Rulfate,
with sodium triacetoxyborohydride

dar. and gongepdiatsiUgHeT vaguuib Jiiflethp erude H\a@“a‘%yéH@H gely he

rcﬁl%ﬁfafo%&pl’l‘ﬂ/ hiiindRdxEes 3@@1@/1 AERAE ﬁ‘)te@uté e prle%Hu@t |C&Bﬁ§t¥ntrate the
Wash the organic with brine, fy over SO4,

éﬁéﬂqﬂé GG erosigetaer vagyp] owifpres. %Srgjﬁlé 7ppt éqsnredcﬁow MS
”11‘51 @mat ography using Hexanes: EtQAc to elute the
pur produ Renove the solvent to 25 afford 2.35 g

(58% of desired product PrepBaien ¥): 555 (M + Na+).

Pr e . . .
A e e e S L R e T
di tn 1- ¥I ]-pi perl di nearbexylic hou yrtrmitylasterd t ert - but yl
ester r

o C Rt iR O UL OB Phenpyt 2-or-axapalidin 3 wD - (benapys2 &
| diicthi ofe- bélﬁylll-4ydxb hntym:ﬂdelﬂdm@r&)amablbm())(h 0@, a6intol) and 4-Amino-

B aE 3re pomapr Rt bo s g pedi gl ey No

gﬁmolwrdgﬁr thi @ea&@dt)]riﬂ mcug rdMnIltIémpHﬁtﬂl?@ gI&ght &fédeﬁ:h?:ﬁ Tvtth] @oduﬁn
reactlon over ni t under tmo rogen Ilter the
ﬁréaéeiorﬂwr%drz@d% 21549 611110#9@?3 Usrzzysw%% ?@gefm terpEratpE-o Ry Fnch

G fed®ioh Qith SARY 8nd RBaraRYA o Sdnic RO VRish (e oﬁg&hié%{h Bride, dry
afford 1.6 g (87% of desired product. MS (me): 441

(omr]@j[gs% gbgr gdjrggroveghe solvent. Purify the crude by silica gel column
%hl[o(lﬁ)og?hpﬁ;uﬁngi%h&rﬁ%ctté blfu{el%ﬁ’é AFEbRaNEe SREH QM OB Rt to

enzyl 2- 0x0- pyrrolidin-
RGN DL asd b ichcd (FétSBGM/ Nedt or Cool

soI uti on of

4-[(R)-3-(2, 6-D chl oro- 4%%?6—%/1ﬁbenzyl ) - 2-oxo-pyrroli
diIR 1-3-(346-Pighil re igidreybewzat BoseseHiyeroiidinel -y 1gpipetidiogs | -carboxylic

ester (Preparation 14) a(ci]d'tgrt—%utyl?’es?’er nol ) in

Treat a solution of 4-[(R)-3-(4-Benzyloxy-2,6-dichloro-benzyl)-2-oxo-pyrrolidin-
1-yl]-piperidine-1-carboxylic acid tert-butyl ester (Preparation 13) (2.2 g, 4.1 mmol) in
EtOAc (50 mL) with Palladium Hydroxide on carbon (0.1 g). Purge the solution with

Hydrogen and stir the reaction overnight under 1 atm of hydrogen. Filter the reaction
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20

25

Pyridine (15 nL) to OC and treat with
trifluoronethanesul fonic anhydride (0.8 niL, 4.9

won@i)279% | ow the reaction to warmto room t enPEr/HS290E067597

After stirring for 2 hr at room 10 tenperature, quench
the reaction with IN HC1 and extract wth Et OAc. Wash
the organic wth brine, dry over MJSO4, and filter.
Renove the solvent to afford 1.6 g (86% of desired
product. M5 (nme): 597 (M +_Na+). Preparation 16

4-1 (R -3-(3,5-D chl oro-4'-net hoxycar bonyl - bi phenyl -4-y
threugindelite 20 oxmvp fhercatalydi. iemoy¢ jhe sdi§ent to afford 1.6 g (87%) of

Lhenri dine- hz oxyl h¢ ;acid tert-butyl ester Treat a
DLELALAS, MSAROPIH .7
4-[3-(2, 6-Di chl oro-4-tri Plepantorethanesul f onyl oxy- benzy

LR e D R u o bR RD R By BARG Hgfigin-1-v1-

nol ), 4- met hoxyipaidieny-kabenyit bad an-eutgdekter (0. 31 g,

1.7 1), d ) .y
Lot r Pl so TR ACA-HRb4R RIS aior e dienpo) L ogp- Py ofidin-1-
Wf““filﬂi”ﬁzw?ﬁé%&z‘ﬁ%“s%%“@m Bapaaun My RPelR bl

e | V |
rPélgelpP oy mli g !&%‘H‘ctFPaWtﬂﬁ“ﬁNoﬁéfthanf%‘f %tlwéﬂ%q@éd% 4.9

Whrhé)). EARAE the Vs tod 138y a®h 3etRjosh thnpdratafel @ﬁ‘ter stiHfi¥g R @Mhr at room
MySO4, and filter. Purify the crude by silica gel

COMRFFATITE HRISRRR By Teagsiep Widi IAGHCHedsnsast E’ﬂtbﬁéo% fagh tge organic
tm %@ME QirPbd Wedso, e, tﬂbﬁnso%(e ltﬁé%)m;veﬁt% @ﬁfé{\ﬂeg & I\%(f)é(%) g

desi red product
\A@l@d@wdmmm(np@rﬁw@@ﬁﬁmsw - 48 Table 1: Prepare

the Preparations in Tabl ?reﬁargﬁocheﬂiti ally as descri bed

in Preparation 16 excepi
AR - hok§-Oachbondl- mhfénwcbnbmmbmhamrld YimethgiH2aweeybyliding-yl]-

reagent as indi i - ion
Structure and ngﬁe&ﬁiéaiggaﬁ? g%ygﬁggmiﬁegsgﬁﬁ%&%{ (H3C) 3C-0O
O N6, Tikhts soh(ﬁonzﬁ)f FH36, @Didﬂ&r@#tﬁﬂuorom&hﬁlepﬂ@nylloxylrﬁdnzyl) -2-

%gy%?\}f_dggyﬁ pAfpey Iahg i h(g/afrliaox§ 1C acl CP tﬁlq rbﬁgrf %? rqPrfpar'flt]\onCl 5)(0.5 g,

p)lspﬁmbm maeﬂnomaboxy&bheﬁylacnodmtaeﬂt(e Bupyl.7 emto# andO cCl
(téjtggs(?{r%)h%nuphosphine)palladium(O) (0.1 g, 0.1 mmol) in DME (5 mL) with 2M

aqueous K,COs3 (1.3 mL), heat the reaction to 80°C, and stir overnight. Cool the reaction
and quench with IN HCI. Extract the aqueous with EtOAc. Wash the organic with brine,
dry over MgSQOy, and filter. Purify the crude by silica gel column chromatography using
Hexanes:EtOAc to elute the pure product. Remove the solvent to afford 0.43 g (88%) of
desired product. MS (m/e): 583 (M + Na").



NC 4-(Trifluoro- M5 (mz): CF3 18 nethyl)phenyl 471
4-[ (R -3-(3,5-Dichloro-4"-trifluoronethyl + boronic
W@eiod/129BOC) bi phenyl - 4-yl et hyl ) - 2- oxo- pyr r oPCHUS2007/067597

yl]-pi peridine- 1-carboxylic acid tert-butyl ester O
~ ¢l (HCO3CGONN' C 4-(Trifluoro- 0-CF3
met hoxy)- Ms (mz): 19 487

4-1(R)-3-(3,5-Dichloro-4"-trifluoromethoxy- phenyl

( M BOC+)

bi phenyl

-4-yl met hyl-)g8-2- oxo- pyrrolidin-1-

boronic acid vyl]-piperidine-1-carboxylic acid
tTeble-1 bbrtepdre dstPagpa@dtiofsH8 CRBIC] Csseiddly @k debexdlyealno PrefpBation 16

Rt A SR T bedBs b uRE e yndicued

4n{:c(hﬁi)m3 (3 5 Di chl or o- 4' -cyano b| phenyl

r\

1 l II) I }
STHRFTAN 4e. |- car DOTITE LIPS ort buty] SPEF o] Mes Spes
(H3O)3CGO N O
(H),0-0 Q b ““““
4-Fluoro- MS (m/z):
17 phenyl 421
4-[(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl- boronic acid | (M-BOC")
4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-
piperidine— 1-carboxylic acid tert-butyl ester
(40),0-0 & b ‘‘‘‘‘
o, 4-(Trifluoro- | MS (m/z):
18 methyl)phenyl | 471
4-[(R)-3-(3,5-Dichloro-4'-trifluoromethyl- L N
boronic acid | (M-BOC")
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-
yl]-piperidine-1-carboxylic acid tert-butyl
ester
(H,C),C-O O\ \b ““““
4-(Trifluoro-
MS (m/z):
O=CFy methoxy)-
19 ) ) 487
4-[(R)-3-(3,5-Dichloro-4'-trifluoromethoxy- phenyl .
: . (M-BOC")
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1- boronic acid
yl]-piperidine-1-carboxylic acid tert-butyl
ester
S 0
(H,C),C-0 NO\N ““““ cl 4-Cyano- MS (m/z):
20 O phenyl | 428
“ O boronic acid | (M-BOC")
CN




Cl 0-CH(CH3)z 4-lsopro- M5 (mz): 21
4-1 (R -3-(3,5-Dichloro-4'-isopropoxy- poxyphenyl
whephaeebt 4- yl met hyl ) - 2- oxo- pyrrolidin-| -

461

bor oPCTUSNT067597

(MBOC) vyl]-piperidine-1-carboxylic acid tert-butyl
ester 0 A ~N O (~i H3)3~i- M5 (mz): O 4-Methyl
22 418 Dboronic acid
4-13-(3,5-Dichloro-4'-nmethyl -bi phenyl -4 (M BOC+)
yl met hyl ) - 2- oxo- pyrrolidin- 149l ] -
pi peridine-1-carboxylic acid tert-butyl ester 0
( CH3) 3C- O4MNI(ROk3- (3I\BDiCh1d¥0 F-cyenGbipRenyl-i f || uoro- Ms (m z):
23 et hyl orhcl)lnt;h o-pyrrolidin-1-yll-
4-[3- (3, 5D Chror S 2Gopyroigin vl hyl laci d (M BOCH)
bi phe_nyl @1p¢hdliﬁt—hl3ch1)b02ylm)amdpw bﬁtb/l aiten- ||
yHH—ptpefiet ..co; eat w,\y. He—atcta—tert—puty——ester—0O—N
0 (CH3)3C @ cl cF 3-Trifluorpp- M5 (nlz):
H C)30 o \5 ““““
cl
O O-CH(CH,), 4-Isopro- MS (m/z):
21 4-[(R)-3-(3,5-Dichloro-4'-isopropoxy- poxyphenyl | 461
L .
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1- boronic acid | (M-BOC")
yl]-piperidine-1-carboxylic acid tert-butyl
ester
(eHe-0 Q é ““““
MS (m/z):
4-Methyl-
22 418
boronic acid .
4-[3-(3,5-Dichloro-4'-methyl-biphenyl-4- (M-BOC")
ylmethyl)-2-oxo-pyrrolidin-1-yl1]-
piperidine-1 —carboxylic acid tert-butyl ester
(CH,),C-O Q\ \b \\\\\
2-Trifluoro- MS (m/z):
23 ) ) methylboronic | 428
4-[3-(3,5-Dichloro-2'-trifluoromethyl- N
) . acid (M-BOC")
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-
yl]-piperidine-1-carboxylic acid tert-butyl
ester
] 0
(CH,),C-O NQ\N\E
3-Trifluoro- MS (m/z):
24 methylboronic | 428
' ' acid (M-BOC"H
4-[3-(3,5-Dichloro-3'-trifluoromethyl-
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-
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15

20

24 | F F nethyl boronic 428
4-13-(3,5-Dichloro-3"-trifluoronethyl acid (M BOC)

wheEhaeebt 4- yl met hyl ) - 2- oxo- pyrrolidin-1 WO 20871/ 01090067597

PCT/ US2007/ 067597 -50 yl]-pi peridine- 1-carboxylic
acid tert-butyl ester Preparation 25

4-[ (R) - 3-(4' - Car boxy- 3, 5-di chl or o- bi phenyl - 4-yl net hyl)
-2-o0xo-pyrrolidin-I-yl]- piperidine-|-carboxylic acid
tert-butyl ester 5 Treat a ssd-ution of

4-[(R)-3-(3,5-Di chl oro-4'-net hoxycar bonyl - bi phenyl - 4-

yl et hyl )| yB-mopeoid prelr@ktiodyInc dcid/teit-bpiyper|i di ne- 1 - canboxyl
ic acid tlert-butyl ester (Preparation 16) (0.4 g, 0.7
mol) in|THE (5 ) with IN aqueous LilOH (3.6 ni).

Stir the reaction overnight at roomtenperature.
Quench the reaction with_IN HC d extract wth

Et OAc. Wash the organic @ﬁ?ﬂﬁ%¥¥ﬁ£, dry over MySO4,
and 4E[(R1-8y4-0RepRy-8, 5t digh1d0-bsshlewy@ ity inethah) H208x@- 3 rr3ildig-1-y1]-

(96% of desired product. M5 (nme): 569 (M + Nat).
Preparation 26 piperidine-1- carboxyli¢ acid tert-butyl ester

{ (R - 3rcha s'iﬂ&aoﬁ Rk @J[ﬁk VB3 (54D chllofd-4 O AR E¥bonR - Big hdng - e -

| - car bonyl )
yﬁlrgglgsﬂfzgj%xwm@ldﬁy ‘b’BtHlI?.ﬁ“ﬁlmP -Iyqarbopy ligeacifeidutyl e boxy |
Zgire ht%nt 1%5 0. A%t()w mﬁl% & TR I(§ m@) sohut aﬂﬁedﬁg L10H (3.6 mLI) Stir

rboxy- 3, 5-di chl or o- bi phenyl - 4-
112& r@a@@Dn wrwghtra@ raogn tﬁmperyﬂu]& sauseeh the Wectlond@ﬂlb%\wpi end extract

%ﬁmﬁ?bﬁﬁtxg, onetﬁﬁqﬁgﬁggﬁ%%lne ro%%?&% J%Q %ﬁ

yplyer) tcgafqu}rﬁﬁy g (%%B@f desired product. MS (m/e) 569 (M +Na").

Di et hyl am nopropyl ) - N—e;g¥&%§Ebﬂgllnlde hydr ochl ori de

(42 nmg, 0.22 mol ), 1- otriazole (73 ny,
0. 22- ﬁﬁme3adeﬂmh®Khyﬁwmmmhmﬂwhmp@ﬁhmﬁlanoﬁMﬁBphmyl4

S e S S e

Et OAc Stivéslutivhef o @as3-@'- @arbdikyhﬁ 54dehloehr _blphxm@r 4-M:]ﬁ£ﬂ4lyl) 2-0X0-

. .P fy th d
et oS ey B A e ST e FR2 ST b 018
gﬁr@@w aia(TnRedémmeth {hsip @‘Ql'lﬁé&[btdr%dgloﬁﬁ?é Qlédn@ 0128\0 {18094 3-of
Sire roauct . e). . ) .
éﬁ@?ﬁlﬁ@%@f@@%ﬂiﬁwgﬂé%&%gwhydr@ﬁwﬁ‘@ g, 02 dygely 1-
tHRr R BRbehiRNG3 i, d.2b hﬁnoa) SIS ih JnloYp REnA@IRIhD &)Xy 3

in Preparation 26 except for

Anrpoty mf(FI-ép&rlzdﬁéﬁlﬁw JA9MIEmPIRHE frR/ihio (icah therepgtion with IN HCI
raﬁ@laﬁf%@ﬁwﬂ%’Eﬁﬁfc RERY I orBshic WTHSRL &F ovEr Mgé@ﬁanaﬁlter Purify

Preparation Structure and nane Rea ent Mass
the crude by silica gel column chromatography using Hexanes: EtOAc to elute the pure

product. Remove the solvent to afford 0.10 g (80%) of desired product. MS (m/e): 582
(M-BOC").
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a (HBCQ3CGONC 1o M (mz): 0 27 Mrpholine 516
4- {(R)-3-[3,5-Dichloro-4"'-(norpholine-4- + (MBQOC)

W@ 200B02m9D) - bi phenyl - 4-yl et hyl ] - 2- oxo- pyrr ol i BCTHUS2097967597

-pi peridine- |-carboxylic acid tert-butyl ester O
(HRBO3GONOCG N 6.,,,,, (NCFR31 (222 O I [/

I ~ NJ Trifluoro- O ethyl)- M5 (nfz): 28
4-((R)-3-{3,5-Dichloro-4 -[4-(2,2,2- 597
trifluoro-ethyl)-piperazi ne-ftcarbonyl] piperazine

(M BOC+)  bi phenyl -4-yl net hyl } -2-oxo-pyrrolidin- |
tTable 2ubirepare gieiPeeparatiphs)in Jinlle 2icshentaally as desbulxedl in Ercpariation 26

teﬁ{eﬁo'ﬁ#H%ﬁ*ﬁiﬁ&&iﬁm&ﬁ%@@%ﬁd%gqgrrggb%hloﬁﬁ 9r }{&g@ﬂi&@%&&ﬁ&

QMGa&d@ﬁp(ﬂm@néhl oro 4' - uoro bi phenyl 4-yl met hyI )-1-p

gol uti on

£ A
'-ryl Pyt ||c t++uoroacet
ﬁ%pgfa 18n g%“ ture an(i' nam Reagen M‘ass Spec

4-1 (R -34(3, S-E\Chl org-4'-fluoro-bi phenyl -4-yl nethyl) -
2- 0X0- pYrE&ki - -pi peridine-1-carboxylic acid
tert-butyl ester réjﬁ%ran 17) (0.85 g, 10 0.18

mml ) in|CH2CI 2 (10 nl) cw flrﬁbroacetic acid (2
m.). Stinn the reaction 1 hr O enperature MS(m/z):

Concentrate the reaction in vacuo. Pur pe crud ? on
918 are

a SEX col Pl b

product . E%Q/gf E% é%fl? ven m?rgﬁvg or d O. 59 g (8%W-mHCH
product . |Moblwglehiphehgld-§Micihyl]-2-oxo-
pyrrolidin-1-yl}-piperidine-1-carboxylic

acid tert-butyl ester

)L o cl
P Og T

~ 1-(2,2,2-
cl O NTCR, o

Trifluoro-
o MS (m/z):
. ethyl)-
28 4-((R)-3-{3,5-Dichloro-4'-[4-(2,2,2- ‘ ‘ 597
trifluoro-ethyl)-piperazine-1-carbonyl]- piperazine (M-BOC"H
trifl ti
biphenyl-4-ylmethyl}-2-oxo-pyrrolidin-1- | oo orceHe
acid*

yD)-piperidine-1-carboxylic acid tert-butyl

ester

*Journal of Organic Chemistry, vol 31, no 11, pg 3867 (1966).
Preparation 29
(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-piperidin-4-yl-pyrrolidin-2-one
trifluoroacetic acid
Treat a solution of 4-[(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-2-oxo0-

pyrrolidin-1-yl]-piperidine-1-carboxylic acid tert-butyl ester (Preparation 17) (0.85 g,
0.18 mmol) in CH,Cl, (10 mL) with Trifluoroacetic acid (2 mL). Stir the reaction 1 hr at
room temperature. Concentrate the reaction in vacuo. Purify the crude on a SCX column
using 2M NH, in MeOH to elute the pure product. Remove the solvent to afford 0.59 g
(85%) of product. MS (m/e): 421 (M+1).



WO 2007/ 127901 PCT/ US2007/ 067597 -52 Table 3: Prepare
the Preparations in Table 3 essentially as described

WO pooPnzgear ati on 29 except for PCT/US2007/067597
4-[(R)-3-(3,5-Dichloro-4'-fl uoro-bi phenyl -4-yl met hyl ) -
2-oxo-pyrrolidin-1-yl]- piperidine-1-carboxylic acid
tert-butyl ester is replaced by the Preparation |isted
in colum 3. Reagent Preparation Structure and nane
Mass Spec Preparation -52-
(R-3-[3,5-Dichloro-4"-(4-trifluoromethyl M5 (nfz):
gtablpB pRrepdt e Plep@mtib]am'y [Tpblp B pheentydlly 4s dedgrilx@in Preparation 29

Hl:,l&o[ lf}]égé P 3%615 cgfgpo ﬁ' f)ﬂord%[)ﬁe%i gglﬂne%hy?)nf ogd\/lﬁgr)ohdm 1-yl]-
(p@eﬂ@m[e 3 ,dﬁPbDKydhtl aofdgerd-buty hestep sokplaed by tHePrépatatipn list8d.in
caf bo yl ) - bi phenyl -4-yl net hyl ] -1-pi peridin- 27 516
)V yrrolidin-2-one trifluoroacetic acid (Mt1)

R -3-{3,3-Dichloro-4'"-[4-(2,2,2-trifl uor(Reag‘&t (m z):
BPrepatafibl) - pi per azi eudusanBonyd | - bi phenyl - 4- 28 5Y/Fass Spec
yl methyl} |-1-pip eridin-4-yl-pyrrolidinf ffﬁ‘@ﬁr@“m 1)

R -3 -(3.[3R I[@B%élﬂé‘ro 4t 4 friﬂd@foﬁﬁ%hoxy' M5 (nTz): 33
bi phenyl - E{ P3 éerl din-4-y 19 487 MS (m/z):
Jyr r gbl di r pzzeélﬁ@etquamoaﬂa phepil-¢- aci d ( I\/H) 6 R) 3¢

D a6 nt1 SuAg bl SR B 2y% 3
_Irrethyl) E eridin pyrrolidin-2t one 20 428M+1)
trifluorogds m%oa@eﬁwc:(d\ml)
' . M :
DI phenyl - pi 21 461 S (m/2)
pyrr 8l di r-CZPboan) blphtfd}’ljérybmthstl I-& p&)@n@in( M+1) 27 (R) 1316
1 (3, 5-Di chl or.0- 4 I t.h (mz): 36
bi phenyl - 4y¥1 {rﬁhﬁqlsl 210n%?rbtgur I C é(‘uc C%‘IE 18 471 (M+1)
pyr rol i di nN-(Ry-8+q8,5thicklbivet pacE?, Q{trlﬂm)lr@i (Mr1l) 3 - (3MS (m/z):
1 Di chlor o-|4' - net.hyl - bi phenyl -4- M5 ( z):
| mechyl ) | TR GO PRTYf 2 one %2 41877
trifl uor ogemhétyladigpdriinld-yl-pyrrolidin-2-one (M+1)
(R)-3-(3,5-Dichloro-4'-trifluoromethoxy- MS (m/z):
33 biphenyl-4-ylmethyl)-1-piperidin-4-yl- 19 487
pyrrolidin-2-one trifluoroacetic acid (M+1)
(R)-3-(3,5-Dichloro-4'-cyano-biphenyl-4- MS (m/z):
34 ylmethyl)-1-piperidin-4-yl-pyrrolidin-2-one 20 428
trifluoroacetic acid (M+1)
(R)-3-(3,5-Dichloro-4'-isopropoxy- MS (m/z):
35 biphenyl-4-ylmethyl)-1-piperidin-4-yl- 21 461
pyrrolidin-2-one trifluoroacetic acid (M+1)
(R)-3-(3,5-Dichloro-4'-trifluoromethyl- MS (m/z):
36 biphenyl-4-ylmethyl)-1-piperidin-4-yl- 18 471
pyrrolidin-2-one trifluoroacetic acid (M+1)
3-(3,5-Dichloro-4'-methyl-biphenyl-4- MS (m/z):
37 ylmethyl)-1-piperidin-4-yl-pyrrolidin-2-one 22 418
trifluoroacetic acid (M+1)
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WD 2007/ 127901 PCT/ US2007/ 067597 -53 3
-(3,5-Dichloro-2'-trifluoronethyl- Ms (mz): 38

whephaeiebt 4- yl met hyl ) - 1- pi peri di n-4-yl - 23 428PCT/US2007/067597

pyrrolidin-2-one trifluoroacetic acid (M1) 3
-(3,5-Dichloro-3" -trifluoronethyl- Ms (mz): 39

bi phenyl - 4-yl nmet hyl ) - 1- pi peri di n-4-yl - 24 428
pyrrolidin-2-one trifluoroacetic acid (Mtl) Exanple 1
(R -3-(3,5-Dichloro-4'-fluorss-bi phenyl - 4-yl met hyl ) - 1-(
1- met hanesul f onyl - piperidin-4- yl)-pyrrolidin-2-one 0
H3C ~S-N C Cl 3-@5NDicMo@2 Frifl®rdmehtl- a spl uti on off MS (m/z):
R)-3z(3, 3 h A-yl thyI)- -

D pe:r%l di n-|4 le}plﬂelw J‘}mgg%lbjg' erldf f?‘lyuor oacg 4
Prepar atijon a&)olfdﬁh lﬁn@mflﬁloﬂ)@cam&@l in CH2C 2 BMFHL)

yw-th—rethanesut-of ehtgrtge (60210 28—+rrot)—and
triethyl ami ne > @é.%*?hll‘ﬂ;o lqléorﬁ&mﬁlf’j and| stir the|MS{mz)
eacgpon flor bibhbdylatylhedynil eiReidatayie. Queneh the 419
eaction Wyith IN HCl and extract W|th Et 20. Wash |t he
brgani ¢ wilt h BYFliin-gnoge Gifluproaqaepcid ang filter. | (MFD
enbve the solvent to afford 0.07 g (/3% of product.

M5 (nmfe): 500 (Mtl). Exagle 2 3-
{3,5-Dichloro-4'"-[4-(2, 2, lyor o- et hyl ) - pi per azi ne
l(Ré:—ﬁ (?QW{;}JIOIQ'@h@&lelp%enﬁa AMJnEEﬁ&ﬁM' (}1 mel:han@éulzfonyl plpe(r)ldm -4-

anesul fonyl - pi peridi'n rrol
H3C-S,N 0 C Od (N"@Dﬁ)yrrpllm 2EDHGPr epare Exanple 2
essentially as descrbbed in Exan'pl e 1 except for use
(R) - 3- HC~S

{3,5-Dichloro-4'- ’i§ r o- et hyl ) - pi perazi ne
i yI hyI

-1 -carbonyl ] - blphenyl

F
Treat a solution of (R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-
piperidin-4-yl-pyrrolidin-2-one trifluoroacetic acid (Preparation 29) (0.10 g, 0.19 mmol)
in CH,Cl, (3 mL) with methanesulfonyl chloride (0.02 mL, 0.28 mmol) and triethylamine
(0.07 mL, 0.48 mmol) and stir the reaction for 1 hr at room temperature. Quench the
reaction with 1N HCI and extract with Et,0. Wash the organic with brine, dry over
MgSQ,, and filter. Remove the solvent to afford 0.07 g (73%) of product. MS (m/e): 500
(M+1).
Example 2
3-{3,5-Dichloro-4'-[4-(2,2,2-trifluoro-ethyl)-piperazine- 1-carbonyl]-biphenyl-4-

ylmethyl}-1-(1-methanesulfonyl-piperidin-4-yl)-pyrrolidin-2-one
O

1]
H,C~ o)
3 IIS\N Cl
fe) N
cl ‘ O NTCF,
N

O
Prepare Example 2 essentially as described in Example 1 except for use (R)-3-
{3,5-Dichloro-4'-[4-(2,2,2-trifluoro-ethyl)-piperazine- 1 -carbonyl]-biphenyl-4-ylmethyl } -
1-piperidin-4-yl-pyrrolidin-2-one (Preparation 28). MS (m/z): 675 (M+1).
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1-pi peridin-4-yl-pyrrolidin-2-one (Preparation 28). M
(mz): 675 (Mr1l). WD 2007/ 127901 PCT/ US2007/ 067597

WO 307/ExA0pl e 3 PCT/US2007/067597

4-[(R)-3-(3,5-Dichloro-4'-fl uoro-bi phenyl -4-yl met hyl ) -
2-oxo-pyrrolidin-1-yl]-piperidine- 1-carboxylic acid
met hyl ester 0 C H3C-0 Na Cl 16--a F 5 Treat a
sol ution of

(R -3-(3,5-Dichloro-4'-fluorgtbi phenyl -4-yl et hyl ) - 1-
pi peridin-4-yl-pyrrolidin-2-one trifluoroacetic acid
(Preparation 29) (0.10 g, EBaplegnol) in CH2A 2 (3 nl)

[ 0

t(ﬁ%—g—s g)gl%hga’lo ﬁﬁ§ %ﬁph&&ﬁ Q@gl%etﬁ{%l} -2 t%f% Jll?l lgp]g]flperldme—
for 1 hr at room t efdpembatyicecid@ueing kstethe react| on
with IN HCL and extract with Et20 Wash the organic
with brine, dry overy: and;lfilter. Renove the
sol vent to affortC® OQ‘\(S);;E product. M5 (mfe):
479 (Mtl). Table 4: Pre ar [
essentially as described in Exa piE &xcept for
(R -3-(3,5-Dichloro-4"'-fluoro-bi phen yl net hyl )-1-p
i peridin-4-yl-pyrrolidin-2-one 15 trifluoroacetic

acid wseaf@wlﬁ@ﬁ@fm 1 365-BicBRAS- AL iRfH- blbﬁén?ljﬂk;h aR1 rm
3. Exag{) or Reagent Structure and nane
-y

PERSHdin lmygﬁhqhat2r%ﬁ triflyqsepceicacid (Prepergtion 23 (Q:P%& 19|\V8n01)

(utf'tFIZClz 34an) with %@1}’1 &1‘10'r0f0rmate (0.03 mL, 0.36 mmol) and tricthylamine
rﬁ‘igﬁ)éde{) 5- D chl of 0-4" - (4-trifluoronet hyl - (M-1)

ﬁ% mmadla kY56 Higlryachptpee hir atgo¢m fasngiatyre. Quench the
ﬁ%a?ﬁ@] x@iélg thg LHéi R deoabdwittPERST Wk ie DR NG, &F bbkr
MgSO,, and filter. Remove the solvent to afford 0.085 g (74%) of product. MS (m/e):
479 (M+1).

Table 4: Prepare the Examples in Table 4 essentially as described in Example 3 except for
(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-piperidin-4-yl-pyrrolidin-2-one

trifluoroacetic acid is replaced by the Preparation listed in column 3.

Example
or Reagent
Structure and name ) Mass Spec
Prepara- Preparation
tion

CF,
O “O/ MS (m/z):

4 30 640
4-{(R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl- (M+1)

piperidine- 1-carbonyl)-biphenyl-4-ylmethyl]-
2-oxo-pyrrolidin-1-yl}-piperidine-1-

carboxylic acid methyl ester
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WD 2007/ 127901 PCT/ US2007/ 067597 -55- 0 HBC O N O C
N6 I "-" A I roN M (nz): Prepara 0 31 574 tion

WG 20044279 - 3-[ 3, 5- Di chl or 0-4' - (nor phol i ne- 4 ( MAY/US2007/067597

car bonyl ) - bi phenyl - 4-yl net hyl ] - 2- oxo
pyrrolidin-|-yl}-piperidine-I-carboxylic acid nethyl
ester Exanple 6

4-1(R) -3-(3,5-Dichloro-4"-fluoro-bi phenyl - 4-yl met hyl ) -
2-oxo-pyrrolidin-l-yl]-pipen5ﬁjne- 1-carboxylic acid

rrethvlamdeO HBCNNOC HNCI1 16--a F 5 Treat

n sol utio o

R)-3-(3H5- A‘{@ ! - uor o- bi phenyl |- 4-yl met hyl ) - 1-
Di peri din-4-yl Zonetrlfluoroacetlc acid
Preparati on 29) (0. 7.19 1) jin CH2A 2|(3 nL)
M th nethyl isocyanate (21 gy 036 ) and MS (m/z):

{ PI®tRyl ani ne (0.07 nl, 0.48 qmmol). Stir the reg%ion

DV, Mol nc he reactjon

Mtﬁ?@laN I%é?&)a%g;o c%%@é?ﬁﬁ‘q'@ﬁl %2 Wash t he orgamel)
M tg b[)l na&bT@n)ympheleyl 4\#;;;I 15@thyl] aaquol? fil Er Pyrl fy the
crude sil.ica .col u chro 0 phy usi ng
e xanes] BRI LI i G -GPSR A TRerove. ¢ o
sol vent | hethgf &erd 0. 097 g (84% of product. MS (nfe):

178 /l\v/!.l. \ Tahla 5 Prenare t he Fyvanmml in _Tahl

Qc fa)
LI % 1" 2 B v T Al AL N = S A = I_I\MIIHI COo It ragi—C— 9

essent i aI I y as descri bed @f@—%ﬁpl e 6 except for 15

cgﬁ)d?a (8, Sﬁmﬂeﬂh&ojbﬁﬂbﬁqeldyﬂ%}{thpﬁg dx8a3gRBLidiAS -yl]-piperidine-
icated in col um Exanpl e Structure and nane

Reagent Mass Spec Nﬁarbo’alhc%d(“}?f%aml 0- H Né.,
Cycl ohexyl 546 cl Iolsocyanate

oy &b?‘\‘\

Treat a solution of (R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-

\1%4

piperidin-4-yl-pyrrolidin-2-one trifluoroacetic acid (Preparation 29) (0.10 g, 0.19 mmol)
in CH,Cl, (3 mL) with methyl isocyanate (21 mg, 0.36 mmol) and triethylamine (0.07
mL, 0.48 mmol). Stir the reaction overnight at room temperature. Quench the reaction
with 1N HCI and extract with Et,O. Wash the organic with brine, dry over MgSQ,, and
filter. Purify the crude by silica gel column chromatography using Hexanes:EtOAc to
clute pure product. Remove the solvent to afford 0.097 g (84%) of product. MS (m/e):
478 (M+1).

Table 5: Prepare the Examples in Table 5 essentially as described in Example 6 except for

methyl isocyanate is replaced by the reagent as indicated in column 3.

Example Structure and name Reagent Mass Spec

MS (m/z):

Q )\\\3\ Cyclohexyl
...... clohex
: O pelohess |
isocyanate
(M+1)




F (Mrl) WO 2007/127901 PCT/ US2007/ 067597

- 56

4-1 (R -3-(3,5-Dichloro-4"'-fl uoro-bi phenyl -

WQ Rovetimghd - 2- oxo- pyrrolidin-1-yl]-piperidine- PCI/US2007/067597

1-carboxylic acid cycl ohexylam de O NLNa O ci

ci
4-[ (R -3-(3,5-Dichloro-4'-fl uoro-bi phenyl

M5 (mz): Phenyl 8 F 540

OH No

-4 i socyanate

(Mt1l) vylnethyl)-2 -oxo-pyrrolidin- -yl] -piperidine
1-carboxylic acid phenylamdss- 0 O H N C cl
Trimethyl- M5 (mz): 9 F silyl- 465
4- [ 3- (3, 3-{0O)eRn(3or- Dicmom H‘tibromrbiphﬂmeh% -4- i socyanate
M-1) vyl hyl) -2 lidi.n-1-yl] -piperidine
- car bo Xfﬁg?getéhéx)oﬁ oY F—‘lpnyf 8}1”6’%?1#%"“ MS (nfz):| 10 F
493 4-| $-Cér(bp5ylialachlcgclohe%y}aﬁildbor0 b| phenyl - 4-
seeyanpte—{( M- —ytrethy—2—exe-—pyrroHeia—iryH
1 pi peri di ne@gwajdgl acnﬁl et hyl amide Exanple 11
4-[ (R -8-(3 =~ IAJ | uor onet hoxy- bi phenyl -
yl met hyl) - 2- oxo- pyr rol Hi n- ,
i peri di ne- 1- car boxyli ¢ a¢id :@; | am (de PG,y MS (m/z):
PO0® 127901 PCT/ US2007/ 067597 ' 540
4-[(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4- | ocyanate (M+1)
ylmethyl)-2-oxo-pyrrolidin-1-yl]-piperidine-
1-carboxylic acid phenylamide
Q (0]
IO
“ O Trimethyl- | MS (m/z):
9 . silyl- | 465
4-[3-(3,5-Dichloro-4'-fluoro-biphenyl-4- isocyanate | (M+1)
ylmethyl)-2-oxo-pyrrolidin-1-yl]-piperidine-
1-carboxamide
ey Ok
i\.\ MS (m/z):
Ethyl
10 493
. . Isocyanate
4-[3-(3,5-Dichloro-4'-fluoro-biphenyl-4- (M+1)

1-carboxylic acid ethylamide

ylmethyl)-2-oxo-pyrrolidin-1-yl]-piperidine-

Example 11

piperidine-1-carboxylic acid methylamide

4-[(R)-3-(3,5-Dichloro-4'-trifluoromethoxy-biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-
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0 cl HBCC NNHN.,, Cl11 /CF3 Treat a solution
of

W@ R)07327981 5- Di chl oro-4' -trifl uor omet hoxy- bi phePgT/vg20901/007597

ethyl)- 1-piperidin-4-yl-pyrrolidin-2-one
trifluoroacetic acid (Preparation 33) (85 ng, 0.17
mol) in CH2A 2 (4 nL) with nethyl isocyanate (11 ng,
0.19 nmol). Stir the reaction 5 overnight at room
tenperature. Quench the reacgi-on with IN HCL and
extract with Et20. Wash the organic with brine, dry
over MgSO™4, and fig‘h Pupi fy the crude by silica gel
col um chromattigrg u i ng Hexaffes: EtOAc to el ute
pure product. Renove Néi """ o afford 0.035 ¢
(37% of product. M5 (nife)- ; 10 Tabl e 6:
Prepare the Exanples in Table 6 d al |d(= as
described in Exanple 11 except for
(R -3-(3,5-Dichloro-4'-trifl uoromet hoxy-bi phenyl -4 ?/
et hy! Jreat giofeion @f (Ra-(35 Dgﬂﬂor%ﬂ rtaﬂwrgm@hexy-blphenyl i -ylmethyl)-
t1tlsq§éria9{ @9?&}&&@@&2 6nd tﬁﬂﬁ@r%@ﬁ@aﬂcl@?ﬁéﬂaﬁdu@ﬁ @mwhﬂgo(m 17

ed in"colum 3. Reagent ap Structure and

mpel) M@%&@L)Wfl@pmtbth@ﬁyan@te (8 mg B mmeh HS e threaction
gvf %(%h{ dﬂr&&m tem%lgraﬁl %ue%ghsthe reac‘uqrJI n with 1N HCl and( e':\)/il}_rjs_tgt with Et,O.

| or 0-4" - cyano- bi pheny
W %bﬁhmrganz withkringy diy oiverdylgS Qs gid filtgpi @rfv dlierpgude by silica gel

BB R G AL G ELO B R o RO AN IS

solvent to afford 0.035 g (37%) of product. MS (m/e): 544 (M+1).

Table 6: Prepare the Examples in Table 6 essentially as described in Example 11 except
for (R)-3-(3,5-Dichloro-4'-trifluoromethoxy-biphenyl-4-ylmethyl)-1-piperidin-4-yl-

pyrrolidin-2-one trifluoroacetic acid is replaced by the Preparation listed in column 3.

Reagent

Example Structure and name Mass Spec
Preparation
S 0]
H3C\N)LNQ\ ¢
H Ny O
Cl O MS (m/z):
12 CN 34 485
4-[(R)-3-(3,5-Dichloro-4'-cyano-biphenyl-4- (M+1)

ylmethyl)-2-oxo-pyrrolidin-1-yl]-piperidine-

1-carboxylic acid methylamide

S O
ch\N»\NQ\ %
H N: 7
O MS (m/z):
13 c O 36 540
CF3

(M+1)

4-[(R)-3-(3,5-Dichloro-4'-trifluoromethyl-
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-




(Mrl) 4-[(R-3-(3,5-Dichloro-4"-trifluoronethyl

bi phenyl - 4-yl net hyl ) - 2- oxo-pyrrolidin-1-yl] WO
WQR®7n22TR01 PCT/ US2007/ 067597 -58

pi peri di ne-1-carboxylic acid nethylam de

ad ~OHN ci M5 (m2z):

4-1 (R)-3-(3,5-Dichl oro-4'-i sopropoxy

bi phenyl - 4-yl nmet hyl ) - 2- oxo- pyrrolidin-1-yl]-

PCT/US2007/067597
0 H3C-N Na
0 14 35 518 H3C CH3 (M#1)

pi peri di ne-1-carboxylic acidsgret hyl am de O\\ O \NNa
A _H N5 Il \ O M5 (mz): 15 37 475 4- [3 -(3,5
1 Di chl of prAI‘ldm@llhydbomhpIaeldylhethylan(lwl) yl met hyI -2
TOXO=PY1T ot | = -yl J =—PtrPpet dire—t=rcar UU)\yI —t—actd
Tethylamde Clo 0,c+,,, FFC|FM(mMz): 16
B8 529 . i fljuoromnet hyl -
Mrl) bl phenyl olidin-l-yl]-
Di peri dine-1-car boxyl i ccl ide 0 C MS (m/2)
14 35 518
(M+1)
4-[(R)-3-(3,5-Dichloro-4'-isopropoxy-
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-
piperidine-1-carboxylic acid methylamide
0
\N)\\N \Ob Cl
H Ny
o O O MS (m/z):
15 37 475
4-[3-(3,5-Dichloro-4'-methyl-biphenyl-4- (M+1)
ylmethyl)-2-oxo-pyrrolidin-1-yl]-piperidine-
1-carboxylic acid methylamide
1
~" N
H
MS (m/z):
16 38 529
4-[3-(3,5-Dichloro-2'-trifluoromethyl- (M+1)
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-
piperidine-1-carboxylic acid methylamide
L
H
MS (m/z):
17 39 529
4-[3-(3,5-Dichloro-3'-trifluoromethyl- (M+1)
biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-yl]-
piperidine- 1-carboxylic acid methylamide
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NNOHN,,, "~"I A Ms(mz): \ FF 17 39 529 4- [3
-(3,5 -Dichloro-3" -trifluoronethyl- (M1)

whephaeebt 4- yl met hyl ) - 2- oxo-pyrrolidin-1-yl]- PCI/US2007/067597

pi peri di ne-1-carboxylic acid nethylam de WO

2007/ 127901 PCT/ US2007/ 067597 -59 Exanple 18 (R)-4- {
3-[ 3 5 -Dchloro-4"-(4-trifluoromethyl-pip
eridine- | -c arb onyl)-bi phenyl -

yl met hyl ] - 2- oxo- pyrrolidin- -59-

| -yl}-piperidine-I-carboxylic acid nethylam de O FizN

NoC Ne&" G F | i NFM}Q)IG_EOS A sol ution of
( sgr(é)-%-f;F,-)?3,E)'-D%Hh&%%'uéi_fri%alioh{efhw&{)%‘?ﬁé?Y_LarB&&%EﬂiﬁheﬂﬁzL

bi pheylykethgt]y2-axetdyyiolidid-1gil peipeddine-4-cyiboxpticracidinaitind@nidn e
trifluoroacetic agid (Preparation 30) (112 ng, 0.16
mol ) and pot assi g &at e 40 nmg, 0.32 mmol) in

Acetone (5 nil)"'s
Trimethyl silyl-i socyanat Aﬁ- 0.24 mmol ). The
reaction is stirred overnight 3
The reaction is quenched with | @ 1/an tracted

with 10 Et20. The organic i s washed brine, dried
over MgSOH4, and filtered. The crud€ is purified by

si i ca Writiof 6f @N13-[3 13- DIIRLAGT AUPhyussinghytipRAGS:-Elceony])-
to elute pure roduct The solvent is renmoved. . to
2frhend- 40V1@13%y1é lcps%ﬂwnb‘f Yhpyseplietn:2-wis tiHppacepogrid (Prgppyation
19 (iabhe d16 he phA&i Y 8RR (H@m%a(bk?mﬁlol) in Acetone (5

essent i afl as described in Exa 8 exce

(fﬂ))J%tWa:%edsmm Brneshysilyl-isogyappte ﬁ(uag Sk ApPD. pgbf‘elieﬁﬁioﬁ ds gtirred

0%‘1{1%9{‘9){ |r30np{e%@1@wre 4l'he reaction is quenched with 1N HCI and extracted with
yl methyl ] -1-piperidin-4-yl-pyrrolidin-2-one

1610 | Uooaoist ested wih rive isbecsr MuSCHendgiepse bt o i
IQQIT ?%@%@8‘7&/& %g%g _hg%mmr%%ysﬂ% zﬂ%nes.EtOAc to clute pure

product. The solvent is removed to afford 0.038 g (38%) of product. MS (m/e): 626
(M+1).

oom.t efrper at ur e.

Table 7: Prepare the examples in Table 7 essentially as described in Example 18 except
for (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine- 1 -carbonyl)-biphenyl-4-
ylmethyl]-1-piperidin-4-yl-pyrrolidin-2-one trifluoroacetic acid is replaced by the

preparation indicated in Column 3.
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Physi cal Exanple Structure Reagent Preparation data
0035 HRN)-aNC N-,,. 1\ O (R-3-(3,5-Dichloro-
WA 2000M2A40t | sopr opoxy- MsS (nf z): PCT/US2007/067597

4-13-(3,5-Dichloro-4'-isopropoxy-

bi phenyl - 4-yl met hyl ) -
bi phenyl - 4-yl net hyl ) - 2- oxo-

504 (Mr1)

1- pi peridin-4-yl-

pyrrolidin-1-yl]-piperidine-1- pyrrolidin-2-one
carboxylic acid nethyl am de -§¢-i f|l uoroacetic acid 0 O
-(3,5-Dichloro F F

NC H)N~N5 611 36 Cl F (R)-3

4' -trif
Sexhdples
triflud
yl met hy

| uoronethyl - Ms (m z):

, 5- Di chl og@rcfure bi phenyl
ronmet hyl - bi phenyl -4- 1-¢
|)-2-oxo0-pyrrolidin-1-vyl

20

i peridin-4-yl -
1- pyrrolidin-24

- feyd Bl RYrdtron 14 P&mﬂia)l

data
one

pi peri g
nmet hyl g
functid
eval uat
type 1
i'S neas
flyores
DMVBO t ¢
of each
pol ypr g
di | ut eq
titrati
DVBO uSd
Pl at es

N

i ne-1-carboxylic acid tr
lnige n tthe faqll owi ng S
el ysSNareAdescri bed
s of thg

ing the c
enzynme assay 5 3
ured by assayi ng \NA
cence assay. Solid co

4q3QQBQﬁHh&%DﬁQBp&$o
are then transferred ta

pyberd-4Ndmethph dt@onher e
gggblﬁcgﬁ-‘#-yﬁ]%if)é?}ﬁﬁ{é_ by sub

n times across thg
icriyoxyliTaeid motpiseile 10

are then transferred to

s
d

)

4

i fluoroacetic acid

ecti on #nzyne and

whi ch are usef
i nvention. 110

3RS 3 Pehbract

rodyct 0.0
ot

unds a sol

ul for
HSD
ivity

Y5 e

riypheiyiehynettiytr b4 @-s1)
a.colu f.a 96-well
¢ hdPRIFUT FVE he,

se@yaolidin-2wae f ol
mgeWtham
00 HUR B E e Sy ¢

a Tecan Freedom

d

ti onal
5t em
200

US2007/ 067597

161

system
36

Wi tﬁ\:ﬁfO@?l 127901 PCT/
N Cl
HN Nf
Cl

(R)-3-(3,5-Dichloro-
4'-trifluoromethyl- | MS (m/z):

514 (M+1)

20

4-[3-(3,5-Dichloro-4'- biphenyl-4-ylmethyl)-

trifluoromethyl-biphenyl-4- 1-piperidin-4-yl-
ylmethyl)-2-oxo-pyrrolidin-1-yl1]- pyrrolidin-2-one
piperidine- 1-carboxylic acid trifluoroacetic acid

methylamide

In the following section enzyme and functional assays are described which are
useful for evaluating the compounds of the invention.
11B8-HSD type 1 enzyme assay

Human 11B-HSD type 1 activity is measured by assaying NADPH production by
fluorescence assay. Solid compounds are dissolved in DMSO to a concentration of 10
mM. Twenty microliters of each are then transferred to a column of a 96-well
polypropylene Nunc plate where they are further diluted 50-fold followed by subsequent
two-fold titration, ten times across the plate with additional DMSO using a Tecan Genesis

200 automated system. Plates are then transferred to a Tecan Freedom 200 system with
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20

25

30

an attached Tecan Tenp 96-wel| head and an U tra 384
pl ate reader. Reagents are supplied in 96-well

w@oiogpepy| ene Nunc plates and are di spensed PCT/US2007/067597

individually into black 96-well Mol ecul ar Devices

Hi gh Efficiency assay plates (40 L/ well capacity) in
the followng fashion: 9 pL/well of substrate (2.22
mM NADP, 55.5 pM Cortisol, 10 M5 Tris, 0.25%
Prionex, 0.1% Triton X100), -8-pL/well of water to
conmpound wells or 3 pL to control and standard wells,
@n pquhsl Tecred ombPorast] hbadrad 2 (82 H8Dlaty padel. Bragpnte are2

Sl L RSP PRRs ple YHRTRL Bgjnypp ck
@ESBVGﬂilddeldCLﬂh&leVrcespH%ﬁ@mﬁmaﬁ:S awyrplatesmm wm @velf@xpagityMin the
gne set caontainin strate

SR paro RO KL aona O aRa A NOTHL S S Eerivel H MY
5['11@5(5 ﬁ% 9r1@1{é‘§ 3D enFNR I(W) tmlﬂvefl" QWQLHHQ c&fﬂﬁ@ﬂn%ls or 3 uL
signal’). Final DWVBO concentration is 0.5%for al
coogoohas, standard mells 6anidwdl moahelriost hithat H-1A3R t}tphén:nzyme 2

B Bt YRy Fivo e Sy A e SR o seies of

tWHIle BreRANA thd G4pRabhtQBsay ﬁﬁlﬁlh’ﬂﬂl Al Q8 rh- @D €4t bhtkiBing substrate
Upon cml etion of this incubation, the Tecan robotic

anrlﬂm 667 evbeaskenayripnadbeakeronpdli /1danaheryset qop RIS UBY EIGEH
%r %?t 5&%ﬁd’]g\r}|ﬁ)&ﬁﬁ Qi n:Il "Fll"flaﬁi @1\{{9:(9 EOII%@H‘[&EIOI’? is 0.5% for all
wel | the

car xol one solution to stop
@nmymra ccomte&s:andcstand@ﬂmlﬁ@es e thep hlecﬁdmaﬂ@éweo he élermhoelc arm

T

INétle-atﬁ¢qmow&melanE@ U@mmpmpwden odfthts h@ubatmnlhe Eer:au awbotic arm
al so t e cvty inst, 11-3HS| N oo
arl%ng%l\ffs ga}cm Pate 1n91v1dtu%l§/t IO 1 éh(?r ! a (? Placlei tl?%fomgor% faor addition
W$ 5 Ng/ Wwdteofh D256 SLARNEy0Ehe szﬂaaon t%&to@&wzyﬁaﬁtgeidﬁen. Plates
11- 3HSD2 enzyne can be carried out % t he nmet hods

desdtesy Sc!sléleenr?é%mﬂre fankd sseqndr Bk Rleetl 1B 2Rl iRd RiSERRIS fqader

(NS EXAGOEN Te Uetefidd & MADPY flubidseh®. cel | assay Primary
human aortic snooth nuscle cells (AoSMC) are cul tured

i n 594 pmpoungs obthe g pntios ¢rife §sted §§%fg1éltmﬁw1§wo$H%D2 in
talal §8ap ﬁh«hlﬁltt%%a%seﬁwdrfblf Mgmwﬂ bangl értﬁépﬁmgmalz%le arhe

density of 104 I's/m in assay medi um
@AY a5ing thy llﬁHSB@/enzymﬂmFbe F@rlf:ch@m @é ﬂ@)émﬂ@@é idegripgd herein

]agfééil Fg%nteﬁ:ﬁ l&%th%ﬁselqﬁ)%clixg%ea to 96-well tissue

assay ates at wel | (9x103 cells/well)
and i ncubated for 48 hours at 371C, 5% CO2. Fol | owi ng

@H&&éo‘%ﬂcsrﬁ%&%%&gﬁcel‘i‘%&? ted for 4 hours at 37CC, 5%

um cont ai ni ng test conpounds then
t r eat EdeytHum]lﬁ) abrtiovehbotihmuidde ddlls 0AeSNMON&e calalrerbin |5SPZEBIS

and i.nc ed f hours at 37CC,
By BB RR b S RS 07 158 pBle B PO B Bindse
-r&ﬁslﬁa@ahl ane dénslts of xa05detis/redn 0G7aFPS adsey ﬁleahumubﬁtemmgmz
an of .cortisol wusi tive _fl.uor nce
B B et baBrn of PrEHSTREY g P G she

alhap By eeRNLtN 00 WARIH0RIK t8RIwaPAjdugaibetc@ s 48 he@s at 37 C,
cortisol anal yt con‘pglke for binding to a_mpuse anti -

oot ¢z oo llanineadirien celpi amineaied dprd hapmpd 87 fge3e CO2in assay
GRARIEXontdfi SRSt o8YEIsls Aen tERE81 #AK 10 0Mell of 10 uM cortisone

solubilized in assay medium, and incubated for 16 hours at 37 C, 5% CO,. Medium from
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5 result in dimnishing energy transfer fromthe
Europium I gG to the APC-cortisol conplex resulting in

WO 2®3/129Q f | uor escence. Fl uorescent intensiti eBCT/O82007/067597

Eur opi um and APC are neasured using a LJL Anal yst AD.
Eur opi um and APC excitation is neasured using 360 nm
excitation and 615 nm and 650 nmenission filters
respectively. Tinme resolved paraneters for Europuium
were 1000 .is integration ti-ge with a 200 .is del ay.
APC 10 paraneters are set at 150 s integration tine
wichhwal 15 Oais fateld 4y 2 pleledorsebegmnt il yeigif tor6iso] upmg 8 erapktitive

r b i
s B R TR Bl e bl BBty Ll i lgpppogyonin
daPey-cartiwl tdngeugmlamd\fme cotital swllyte ocvm[mttt foabinding b)/a mouse anti—
St a

\&Q]%[]gorl an Aaotglgfﬂgl I”Pé)tl % g éllnté fnogseslo g{,)mg %l}%lgruleve?s otJ f}ee cortisol
cent éndimadishomsenetyy erahdfertrans e El’utbpdﬁﬂi &1Gnionke APOROMRA complex
act Vit ttin oncentration ver %.15

Ao g AR B faek s BREE Bt Rl S O yry Qi g APC are
meaQéd Wehetd LI GRG/sALD. @furdphﬁn axioamt esitahihGh a8&red using 360

herei n denonstrate activity. he human aortic
IRt QB¢ Bl N Pndg@é)avl 9&1%04 %i% s gppectvely- shimegsolved

[PatathelcRf foLEROPUI B GRAPIOD QS irdt€hratda tinkUnE N 200 ksl dela§ MaeLh
nuscl e cell assay are shown bel ow. Exanple Structure

IPEBICtersAg set ¢ 160 @p intggragiop tinis. with AP0 Helays Flyoresgynfmengitics
Neealirld foBADE aRfmenifiéd Bégﬁ%ﬁ%/b% LRk dee DO Ry FRIC ratio
-63- 0 a HCGCO41 231 C1 3N OO

is then used to determine the unknown cortisol concentration by interpolation using a
cortisol standard curve fitted with a 4-parameter logistic equation. These concentrations
are then used to determine compound activity by plotting concentration versus %

inhibition, fitting with a 4-parameter curve and reporting the IC5).

All of the examples disclosed herein demonstrate activity in the human aortic
smooth muscle cell assay with ICsy of less 300 nM. Data for example compounds in the

human aortic smooth muscle cell assay are shown below:
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C HSCNNGHNG6, I 73 € F~Na OCI 8 HN.,,,,
159 d ~ ~F Acute In Vivo Corti sone Conversion

wWos®as219m general , conpounds are dosed oral |y PE/GS2007/067597

mce, the mce are challenged with a subcutaneous
injection of cortisone at a set tinmepoint after
conpound injection, and the 5 blood of each animal is
collected sone tinme later. Separated serumis then

i sol ated and anal yzed for |eyrls of cortisone and
cortisol by LGCMS/MS, followed by calculation of nean
cortisol and perce hi bj tion,of each dosing group.
Specilfically, 7B / ce are obtained from
Har | an Spj ague Damﬂey wei ght of 25 gr

Exac wei ght s| are taken upo' ' n kel m Ce
random zed intp groups of simlar wehghts.
Conmpounds are prepared in 1% w w HEC OO 25% W w
pol ysorbate 80, 0.05% w w Doy Corning antifoam

#1510- US at vari ays- s \baged onfassuned average
wei ght of (25 pgrans.H Co dsya sed orally,

| pe anlﬁal foll owed by a dosk, 300 |
per ani mal , of | 30 ng/ kg cortisofie at 24 hours
post conpound dose. At 10 m nutes pos tijgone

chal | enge, each wr:lols eut rbanl zed for 1 mpute inja
[

¥

©

C2 15 chanber| od c8llection yia
cardiac pynctur toHse éEﬁ t ubes. Cnﬁg
fully clotted,| tubes are spun !ﬂi xg, 4Q for 15
m nufes, the serumtransferred o wel s bf 96-wel |
plates (Corning Inc, Costar #4410, clust®rFtupes, 1.2
m , pol ypropylene), and the plates are frozen at -20C
unti | alysis by LC V& For analysis, serum
s%fﬂfﬂ]é'i‘p‘é{? éoftffﬁﬂggo'émﬁs‘?%gsﬁ?’ot eins are precipitated

by t he @lelat, c@fpdindhte agRl ORIllY frth BrideOME aiidd am@chauenged with a

d4-cortisol internal standard. Sanples are vortex
PSCEENSHE TVISU20B79IPPIDY SPETIUBBO TG 69BReHnd igection, and the

%ﬁ%ﬂbf&%ﬁ%ﬁnmfﬁ%oﬁ%ﬂﬁ%ﬂﬁkﬁﬁk1&&-@%%EM&ﬂxﬁﬁﬂmdﬁ&ﬁﬂﬂﬁmimm
under a streamof warmnitro tracts are

By forenedsepTicortiggncisash 64’171@/%8é ECMSAYS. dplipwedbe cpleglation of
ARaf cbrfigo1 b ﬁ@é&@nh%ﬁ%ﬁ%@bacﬂ@l@mﬁ?g’@hﬁ HecHikilyl fARE AR /6

cortisol are assaye y sel ective reaction nnnltorlng
mvercar ebthined figm plsslan PrriagysrEPIWIpYoHiayeageoreigi 021 griapb.eExact

% fURO! aﬁexf‘iﬂa%ﬁ aftRECARNAEL %ﬁ&%xze@m@ér@ucﬂs% SR RLiENts.

ounds Inhthe acute 1 nh vivo cortl soné conversi on
&@gwulajsgre mstravd ibéYoww HEC, 0.25% w-w polysorbate 80, 0.05% w-w Dow

Corning antifoam #1510-US at various doses based on assumed average weight of 25

grams. Compounds are dosed orally, 200 ul per animal, followed by a subcutancous
dose, 200 ul per animal, of 30 mg/kg cortisone at 1 to 24 hours post compound dose. At
10 minutes post cortisone challenge, each animal is euthanized for 1 minute in a CO,
chamber, followed by blood collection via cardiac puncture into serum separator tubes.
Once fully clotted, tubes are spun at 2500 x g, 4°C for 15 minutes, the serum transferred
to wells of 96-well plates (Corning Inc, Costar #4410, cluster tubes, 1.2 ml,
polypropylene), and the plates are frozen at —20°C until analysis by LC-MS/MS. For
analysis, serum samples are thawed and the proteins are precipitated by the addition of

acetonitrile containing d4-cortisol internal standard. Samples are vortex mixed and
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% I nhibition after Exanple Structure 16 hours (dose
of 10 (mg/kg)) O ci HC N4 CLCF 92 C 0 O

WoB7/1NoNa Cl 65 6 HN,,,,, 16~41 C F PCT/US2007/067597

Phar maceutical |y acceptable salts and conmmon

nmet hodol ogy for preparing them are well known in the
art. See, e.g., P. Stahl, et al., HANDBOOK OF 10
PHARMACEUTI CAL SALTS: PROPERTI ES, SELECTI ON AND USE,
(VCHA/ W | ey-VCH, 2002); S.M-eBerge, et al.,
"Pharmaceutical Salts,"” Journal of Pharnmaceuti cal
scitafuged , Theohiperi@ant oemayed rat dagdunlle7zstredih of wormpoitnagks.
%*%m&é??arg E‘%‘%&%%uted iﬂ\ﬁ%mabglﬂva%rgl :ﬁ{ SId‘%{ij%QLé’ or&g iy -M%‘/Mss
pharmaceut1 cal compositions adm nistered by a variety
of stenouTlaslevdibsicopis edeemd bbryisol stcdisayedriposildetionsaaioe nfonitoring

%ol foq%r\{,],i{] I S0t51rtiat IA Iio%%’lz%gonl% ap tplafermg Utollé: r%la ectrophotometer
D oM ASPb ol PR SRS Bags spspprartasgrpeter.
knownDufa fodample compamds . the sculfEMyNG TGN sonEHEn &Gl ENCEay are
AgIOD PMCT_I CE OF PHARMACY (A. th Gennaro, et al., eds.,
PEOEHC O mck Publ i shing Co., 1995). The particul ar
dospge of B conpound of fornula (1) or al 9 Inhibition after
pharmaceutjcally acceptable salt thereol requnogd to
consB¥¥M%| an ef fecti ve"##Btnt according|to (bhicordd
invention Wl depend upon the particul ar (mg/kg))
ciricumstances of the conditions t0 be (reated.

Consi der at Qsesb)\sg;cg ag dosgbe, route of
adm ni strafion, r eyl '@ of dosing are best WO
2007/ 134790[L PCT/ US20077 Qp+58

attendi ng physician. Cenerall pt ed| and ef fective
dose ranges for oral or parenterfal adm nistration

Wi | [—befrpmabogt— 01T ng/kyg/day to about—10 ng/ kyg/day

which trangl %toe\s)L ab%ut 6 og to 600 ng, and nore
I

65 deeifded by tRe

typj cal ly petwedgn 30 ng for hunman
patf ents. Such dosages dm nistered to @
pat| ent in| need of cl

Pharmaceutically acceptable salts and common methodology for preparing them
are well known in the art. See, e.g., P. Stahl, et al., HANDBOOK OF
PHARMACEUTICAL SALTS: PROPERTIES, SELECTION AND USE,
(VCHA/Wiley-VCH, 2002); S.M. Berge, et al., "Pharmaceutical Salts," Journal of
Pharmaceutical Sciences, Vol. 66, No. 1, January 1977. The compounds of the present
invention are preferably formulated as pharmaceutical compositions administered by a
variety of routes. Most preferably, such compositions are for oral administration. Such
pharmaceutical compositions and processes for preparing same are well known in the art.

See, e.g., REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY (A.

Gennaro, et al., eds., 19th ed., Mack Publishing Co., 1995).

The particular dosage of a compound of formula (I) or a pharmaceutically
acceptable salt thereof required to constitute an effective amount according to this
invention will depend upon the particular circumstances of the conditions to be treated.

Considerations such as dosage, route of administration, and frequency of dosing are best
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5 treatnent fromone to three tines each day or as
often as needed to effectively treat a disease

waezdogarmdl f rom t hose descri bed herein. One skiPCBUSIN7/067597

the art of preparing fornulations can readily sel ect

the proper form and node of adm nistration dependi ng

upon the particular characteristics of the conpound

sel ected, the disorder or condition to be treated, the

stage of the disorder or 10-exndition, and other

rel evant circunstances. (Rem ngton's Pharmaceuti cal

Setidgideshe dt®nding Bhiistciann Generelky, Redsbicd hindheffeCve qos@80Fds. for
e [

508 oE UBEHA S PSR 1Pk Sy 58 B P UGN SRy Py

aftfidhi tnamelaitewntohlbout amg ta 6Q§)kmg; fancmlm\beal tppically betvesenl B@; ogched 300

des bed

%fl‘;:) 11 a?l%IﬁT &u&@ ggs&g%bwlﬂ%g élfhimntlsner?c{ t8 fa(pa'gl?]n? I8 Red of

anémmmntsfhﬁn eat ﬂomhraemymémanh dday oragleftdnhateddod madtestitdietreat a
an. ef fective anount,

ab
n%)s ﬁ“gﬁe al’zfﬁ?j eﬁ%ﬁb@chSrF’éﬂ routes. For exanpl e,

t he aothe maummtumctff pﬁe@@rlﬁgefoaﬁmmmlasbﬁrreghﬂly%@nealﬂha/proper form
or the.s ut aneous,

i.nhal ati on bc
‘? ﬁ%%f&émél}lstraﬁlﬂle F‘%g%wonﬂl%%%lr haraGiqrispicyplLhe |
rc@l‘ﬁf)@\lnd sQ6&GH, Ae, didoPRt 68dondiBBR I lﬂ:gté@{ed tﬂ@ﬁ@g%' of t&rdls%t“d'é@ br
routes. Oral administration nmay pre erred for

cprehitioe prd Qherrelevagi arsppsipacey éB@mins@a s Rbgrapapeuticy] Seigpese 18th

iHfANO8& m%ﬁlﬁragjéé‘l(lﬁé))aﬂﬁe Jb’n%ﬁ@cfs'c?aﬂnécﬁhe‘réﬁ’@a?ﬁdebl e
or not preferre he ‘conmposi tion may be made

adainiepdeby hvaictf grontesuilp afiftcang teatipert @ht pptignt afflicted with or at
R T 0 e Ry e N
\NEar@laggulically, acgeptrblepolt fidreof candiedminisfere@ipraas énnend nipgle that
5 85 SN0 L B R 08 8 s
dagdseHorl eiXﬂllﬁplB,Gbﬂf asien t@npotuhés qaoibatdmoihisatrddacdtabnvratlp, tyhe
Ht}%%%%)oé B% hg g}ll?&l} anedélls 1£1trr] vfsalar %ra?enousc 6ans€g5na} &ntTanasal
1§dE3-(CoYlery @ipal, kytlinguat, bplftﬁl’;ysf Oth& rostes. (Irll-aﬂiﬁ)rﬁ?dtﬂayd)n may be

geggrre%% eatn?earlllt l0<%/ t&lé dlSOI‘ng‘S %les%rﬂbed herein. In those instances where oral
administration is impossible or not preferred, the composition may be made available in a
form suitable for parenteral administration, e.g., intravenous, intraperitoneal or

intramuscular.
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10 Rl is -H, -halogen, -OCH3 (optionally substituted
with one to three hal ogens), or -CH3 (optionally

waawsteoat ed with one to three hal ogens); R2 iBCEHS2007/067597

-hal ogen, -O CH3 (optionally substituted with one to
three hal ogens), or -CH3 (optionally substituted with
one to three halogens); R3 is -H or -halogen; 15 R4
is -OH, -halogen, -cyano, -(C -C4)al kyl (optionally
substituted with one to threg hal ogens),

-(CG -Co6)al koxy(optionally substituted with one to
tWE €& AlMal ogens), -SCF3, -C(O Q(Cl-4)al kyl,

-0 - . i} '

1o %nc%%)%&‘?&gﬁbﬁ%ﬁ%{%wt%“ﬂ%ﬁlé‘hy| .20

- NHSC2- { C1- C4) al kylR%.- MHSO2- phenyl (R21) ( R21)
_(Cl-C4) al kyl - (O N(RI0) (RLE} - C{ GRN(RL0) (R11), WO

2007/ 127901 PCT/ US200 Q R7T RR1 5/ \ 5
/I N5/ \NRRR NNO A+ ( RR5 =N. --R5 =N
NRE N ~ RB , ,, 0O0H(C K (CH2)n Nom R2
RR1 R22 9 ONRL7:~ Rit 7ROR1 , ,, CH3 NO
i O_Cowhprem

i i | (|S?—R°

T ON—R° QJ\O_Rb ol

R is H , , or O , wherein the dashed line represents

the point of attachment to the R® position;

R is —H, -(C;-Cg)alkyl -(C3-Ce)cycloalkyl, or phenyl;

R is -(Cy-Ce)alkyl -(Cs-Cg)cycloalkyl, or phenyl;

R® is -(C1-Cg)alkyl -(C5-Ce)cycloalkyl, or phenyl;

R' is —H, -halogen, -O-CHj (optionally substituted with one to three halogens), or
-CHj (optionally substituted with one to three halogens);

R? is —H, -halogen, -O-CH3 (optionally substituted with one to three halogens), or
-CHj (optionally substituted with one to three halogens);

R’ is —H or -halogen;

R'is
-OH, -halogen, -cyano, -(C;-Cy)alkyl(optionally substituted with one to
three halogens), -(C;-Ce)alkoxy(optionally substituted with one to three
halogens), -SCF3, -C(O)O(C;-Cy)alkyl, -O-CH,-C(O)NH,,
-(C5-Cs)cycloalkyl, -O-phenyl-C(0O)O-(C;-Cy)alkyl, -CHy-phenyl,
“NHSO0»-(C;-Cs)alkyl, -NHSO»-phenyl(R*')(R?"),
-(C1-Ca)alky-C(ONR)R™), -COONR)R™),
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R8SI H3C , ,,, RI1IR1IN OO0\ O," \\'S 5
., , NON-="-CgS or , wherein the dashed |line

WO epraswnt s the point of attachment to the R4 POBUS100TI067597

wherein mis 1, 2, or 3; whereinnis 0, 1, or 2, and
wherein when nis O, then "(CH2) n" is a bond; 10 R5
is -H -halogen, -OH, -CN, -(G-C)alkyl (optionally
substituted with 1 to 3 hal ogens), -C(O OH,
-C(O O (Cl-4)al kyl, -C(O-(&L-C4)al kyl,

-0 (G -A4)al kyl(optionall%/ substituted with 1 to 3

hal ogens), -SR2-(G-c4)alkyl, -N(R8)(R8), R*

- phenyl (R21) (R2Y), 15! - - NH- { -Q{;)CsyCilo yl, WO
2007/ 12790%; 0077067597 “% RN LW~N O s
OOROODI =6 N (CH)M i

~S'7N~ O_Iil 7N |1 N: ' S n n

OOR'" OO OO\NR20 N cz:2)rn Nz)n O R22 RO R
Rzo \p-Rzo O OO ,(CH2)mILI ILI NR2R21.§~_|§((CH2)n
~I\N(Q2)m ONI--R1 v Il-p i N—(CH,)m
! 5 5 /N s
: R =N R® +N  N-R {
' ' \ / R8
r O 0
; N—(CH,)n )J\N/(CHZ)rn 20 ‘)/H\ 21
) R
R " o) \ l\@
R’ R20 R
: . CH,
II ’II \
/ \ 1 II \IN : ! \ ’N
-—N O +0 O \ N ﬂ
! R ' s H.C
21
] R21 ] /_QR 1 \ ] Nﬁ
i—o@ +d ’ o s
1 /N\,O 1 \ 1 \
J_G;N ; S ; N
' , ,or , wherein the dashed line
represents the point of attachment to the R* position; wherein m is 1, 2, or
3; wherein n is 0, 1, or 2, and wherein when n is 0, then “(CH;)n” is a
bond;
R’ is

—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-S0»-(C1-Cyalkyl, -N(R*)(R®), -phenyl(R* }R?"),
-C(O)-NH-(Cs-Cg)cycloalkyl,
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Rzo RR2 ONJI N1 5 or R23, wherein the dashed |ine
represents the point of attachnent to the position

w0 pi7gzmoed by R5; wherein mis 1, 2, or 3; whePE@I/OSW007/667597

0, 1, or 2, and wherein when nis 0, then "(CH2) n" is
a bond R6 is 10 - H, -hal ogen, -CN,

-(G - C4)a| kyl (optionally substituted with 1 to 3

hal ogens), -O (C -C4)al kyl (optionally substituted with
1to 3 halogens), or 0O NR2eg- |y OR20 R7is -H,

- hal ogen, or -(C -C4)al kyl (optionally substituted wth
1 to 3 hal o ens); 15 R8 is independently at each

occurrence (G -Co) al kyI (optionally subst ituted
with 1to 3 héf:gens A1279
PCT/ US2007/ 06 - ChYNl k¥l (‘awm ly

substi tut ed vvlth 1 to 3 hal ogens),

-( O - (C3- CBpeycl oal kyd, -sS(O - (C3- C8)c ¢ oal kyI or
-5(02) - (Gi - @I(ngl,\pnalj_g ﬁmsg% wtgcﬂ{th}lto 3
hal ogens) ; %9 -Hiot -Hal :og)en\/ are
each independently ~H or -¢G -C4)al kyl ,» or R10 and R11
taken togethegy with the gitrogen to whi ch they are
attached farg pi peridiM, pi per agi nyl, or
pyrrolidinyl; B(%Q hs i ndapw@ant ptCeach occirrence
-H, or -(G-¢3)al kyl (optdonally subptifutee : bt o
3 hal ogens); R21 iR ghdent | y tSnsach LaJﬁ?\o
occurrence -H, -#fal ogen, orR'-(C -C3)al ky\R@ooptl on —R
substituted vmthltoShangeﬁs) R22 is ’

|ndependentl at each occ rrence -H or
- (G - 06)al Eubstltuted Wil tQJJQ/CH

hal ogens) ; an | s | 1y atNke/aQE oceur W@\e
-H \ S=0 NT—O
(G- a I \
R20 ) © ) Rz )
(0]
‘JLVJCW
)
or R® wherein the dashed line represents the point of attachment

to the position indicated by R>;
whereinm s 1, 2, or 3;

wherein nis 0, 1, or 2, and wherein when n is 0, then “(CH;) n” is a bond;

RCis

—H, -halogen, -CN, -(C;-Cs)alkyl(optionally substituted with 1 to 3

halogens), -O-(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens), or

O
\AJ\N/H— R2
K(o
R20 ;

R’ is

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence

-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
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15 -C(O O (A-C4)al kyl, or a pharmaceutically
acceptable salt thereof O " Il - S-CH3 : 11 2. A

w@eoopaereh of Claim1 wherein Ris 0, or a PCT/US2007/067597

pharmaceutically acceptable salt thereof. 0 I | 3.
A compound of Claim1l wherein Ris OCH3 or a
pharmaceutically 20 acceptable salt thereof. 10 N Ra
4. A compound of Cdaiml wherein Ris H, wherein Ra
is -(CG-C3)alkyl, or a phargmceutically acceptable
salt thereof. ONCH3 5. A conmpound of Claiml

wher ei n R {&OMC;-Corlkal(pitmnatycabititwed With 1 sctbqlogehi)e

salt there 7 97 -70
T 6 A SoabtuR o R O e r R R R or s
phar maceut iSCad)H(¢ - Ca)akgb@mbhélwabmum@anﬁof to 37halgfens);

corrpoRm R%s laaé}' msd by any one of Clains 1 through 6

wherein >are chlorine, and R3 is hydrogen,
or a Rf'Pa.mmélwé ezhlildepadeapt abl e salt thereof. 5 8. A

compound, a5 €1 LIRS0 2Pl PR
phar maceut wkigh thyy aReeadbalir@ pabitlingh préﬁﬁmylgor p%rrrohdmyl
\(/:\/I?g}r) g%%bqq:\igl?l?éln%n{{? gt el?lCh gc%%rrgnncg Ofor -(Cq- Crgalklyl(optlonagy substituted
with 1 to 3 halogens);
R?!is independently at each occurrence -H, —halogen, or -(C;-Cs)alkyl(optionally
substituted with 1 to 3 halogens);
R is independently at each occurrence —H or -(C;-Ce)alkyl(optionally substituted
with 1 to 3 halogens); and
R*is independently at each occurrence -H, -(C;-Cy)alkyl, or
-C(0)O-(C;-Cyalkyl,

or a pharmaceutically acceptable salt thereof.

i
-é—ﬁ—CH3
2. A compound of Claim 1 wherein R’ is o , or a pharmaceutically
acceptable salt thercof.
0O
. .0 Y O—CH .
3. A compound of Claim 1 wherein R™ is 3, or a pharmaceutically
acceptable salt thercof.
0
N—R®
H

4, A compound of Claim 1 wherein R%is , wherein R” is

-(Cy-Cy)alkyl or a pharmaceutically acceptable salt thereof.
O

—CH,

, or a pharmaceutically

Ir=z

5. A compound of Claim 1 wherein R? is

acceptable salt thercof.



R6 R6 and R6 is -H, or a pharmaceutically acceptable

salt thereof. 0O F 10 10. A conpound as clai ned by
w@r@me®oor 9 wherein R is FF o0 0 .4 N ON PREI/BS3007/067597

R8, whererin R8 is -(G -C3)al kyl (optionally O N

substituted with 1 to 3 hal ogens), or ~, or a

phar maceutically acceptable salt thereof. 0 F 11. A

compound as clained by daim8 or 9 wherein R5 is F ,

or a 15 pharmaceutically acmeptable salt thereof. WO

2007/ 127901 PCT/ US2007/067597 -71 0 F 12. A conpound

as clainmed by daim8 or 9 V\hereanRS is FF, or a

pharmaceutically acceptabl e salt reof 13. A

CONpOUNGy @smpouad FECafy 1 Fhakm® 1Qr 9 We I ®laphBhabutically

chlorine or fluorine, or a pharmaceutically

accept atsFepehicrsalf hieicebf . 5 14. A compound that is

g |H Rz: a%r %ﬁ@u@ %sfﬂééﬁﬁ@g/ By 21{360& Ik Ua‘d?{ PHRSRY l-wRicRES RUAH R

- 2- 0x0- BYa Phbringi and Ry Hydrogpip er # ﬁlilaﬁ@acemlcallzz agdspirble st thereof.

acig met 4.

sal%j o é‘%&g&?ﬁ&& &%rélr@r% g%n arf@:}%]%k*blaﬁﬂé S GRIRRPR is

4-1(R)-3-(3,8-Dichl or0R4' -fI uor o- bi phenyl - 4-yl net hyl ) -

2- oxo- pyr o di n- I-- eri d N -carboxylic acid

met hyl and: o-ﬁ R 1 har eutl Bccept abl e salt

thereof 16. A phar macedt i cal OICOITpo i ti orpratphaimaceutically

conprls%g BRTRP 1d pr salt as clainmed by any one of
%eﬁa S %geo

d ai s Oor a pharmaceutically accept abI e
sal? thex amﬁpouad]ds daiphdbyrageut iof Glalings hdmcmghabﬂ&remR is
carrier. 17. ;A conmpound, or a salt thereof, as clained

in any one & claims 1-15, for use in
~<Z >—R5

and R® is —H, or a pharmaceutically acceptable salt thereof,

I
PN
F
10. A compound as claimed by Claim § or 9 wherein R’ is PR,
A~
PN
TN
SRRV,
P R® whererin R® is -(C;-Cs)alkyl (optionally

A,
Q)

substituted with 1 to 3 halogens), or © , or a pharmaceutically

acceptable salt thercof.

11. A compound as claimed by Claim § or 9 wherein R’ is F,ora

pharmaceutically acceptable salt thereof.
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15 therapy. 18. A conpound as cl ai nred by any one of
Clains 1-15, or a pharnmaceutically acceptable salt

W@ b@rezfpl f or use in the preparation of a nedi BEGNEL007/067597

19. A nmethod for treating type 2 diabetes in a patient
in need thereof which conprises admnistering to said
patient an effective anobunt of a conpound as 20

clai med by any one of Clainms 1-15, or a
pharmaceutically acceptable-gsalt thereof 20. A nethod
for treating atherosclerosis in a patient in need

t hereof which conprises admnistering to d patient
an effective amount of a conpound as cl ai ne y any
one of Clainms 1-15, or a pharnmaceutically adceptable
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a pharmaceutically acceptable salt thereof.

14. A compound that is 4-{(R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-
carbonyl)-biphenyl-4-ylmethyl]-2-oxo-pyrrolidin-1-yl}-piperidine-1-
carboxylic acid methyl ester or a pharmaceutically acceptable salt thereof.

15. A compound that is 4-[(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-2-
oxo-pyrrolidin-1-yl]-piperidine- 1 -carboxylic acid methylamide or a
pharmaceutically acceptable salt thereof.

16. A pharmaceutical composition which comprises a compound or salt as
claimed by any one of Claims 1 through 15, or a pharmaceutically acceptable
salt thereof, and a pharmaceutically acceptable carrier.

17. A compound, or a salt thereof, as claimed in any one of claims 1-15, for use in
therapy.

18. A compound as claimed by any one of Claims 1-15, or a pharmaceutically
acceptable salt thereof, for use in the preparation of a medicament.

19. A method for treating type 2 diabetes in a patient in need thereof which
comprises administering to said patient an effective amount of a compound as
claimed by any one of Claims 1-15, or a pharmaceutically acceptable salt
thereof.

20. A method for treating atherosclerosis in a patient in need thereof which
comprises administering to said patient an effective amount of a compound as
claimed by any one of Claims 1-15, or a pharmaceutically acceptable salt

thereof.
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21.  An intermediate for preparing a compound of claim 14 wherein the

22.  An intermediate for preparing a compound of claim 15 wherein the

intermediate 18

intermediate 18



