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I NHI Bl TORS OF 11- BETA- HYDROXYSTERO D DEHYDROGENASE 1
This application clainms the benefit of U S

woe@vitgicsthal Application No. 60/ 745, 475, fil edP@PU$1007/067182

24, 2006. This invention relates to conpounds that are
i nhibitors of 11-b-hydroxysteroi d dehydrogenase type 1
("1 1-b-HSD "), and to pharmaceutical conpositions

t hereof, and the uses of these conpounds and
conpositions in the treatnentl-of the human or ani nal
body, and to novel internedi ates useful in preparation
of tUNEIBHFOBS Q-BEWA-HYDMXY&BEBGMH PEBYBRO§TEASE 1

and Sﬂn@ %It)éhﬁgtl 'l 1@% *he g fl t11 S: P%@B‘loha%g) 11@3[10% h are

usef ul di 8or der s Fespons] ve % the
s0a4a5, a’ii (ﬁﬂedodtprﬂszOBlSDl such as di abetes, netabolic

syndr nitive dlsorde and th
& ucol B BT laier 1oy PR Jis g oo ?féieﬁ hydggygreroid
@@Q/d%g%ﬁz{sg typRQ«] IU[pPIer@n)t aﬂcﬁt@ YhatRESiOf cOhP&RRAs thereof, and

I'ipid,” and protein netabolism Chronic glucocorticoid
éb@ct@g%Oﬂt%esagesmmua@Se@dwpmhosmma i1 the freasingitt ghthe hupps gieangnal

Q)Q&}ﬁ 'aﬁd/ 0 Mﬁqﬁ&]ﬁ{;@ aftd u 11 Pﬁrégélr tﬁ’dn %eqnhlﬁﬁ.](?rg I"fh@ Ip?e@ent

represent t Sical met a
symdoldeShOMpotﬁnt-Btd selvatival iplgbision bl lc[bﬁiS@rlsaumlras ofich are useful in

inactive. c one to .active rtisol s been.
bt R P e O B Db TESEE Suhamiaberes
%%@H@@/ndﬁ)nfeo@tfgﬁitﬁe anerdbyemashd likeks 11-b-HSD to

nmet abol i c ndrome. Evi dence sug%ests that a drug

whi ch é‘iﬁé%‘i goedsiacyng in fhedives adiposs-tissugrynd; pusely e ibortant

QARSI 6f ARIKSEMHRI, Md ﬂrotEi%ViﬁertathQQdSlQJ)rH@Ql%@oCQMwBﬁ@BJ@és@Q
hepati c gl uconeogenesi s, reduce central obesi
b%@}demla which

i2pROEiatee wath fiesu g EoRistenge; wﬁﬂr%pbﬁrsﬁy,myéﬁmlvs@@nd d
S PR RIS AU AL S RS 530 2 A1 L
seveetonor ifacova doteohetoacitel dostlsolf ancies bsdngtnpheayedah d@ be

R RGBT R GR (B F e € §1 32001
to metabolic syndrome. Evidence suggests that a drug which specifically inhibits 11-p-
HSD1 in type 2 diabetic patients will lower blood glucose by reducing hepatic
gluconeogenesis, reduce central obesity, improve atherogenic lipoprotein phenotypes,
lower blood pressure, and reduce insulin resistance. Insulin effects in muscle will be
enhanced, and insulin secretion from the beta cells of the islet may also be increased.
Evidence from animal and human studies also indicates that an excess of glucocorticoids
impair cognitive function. Recent results indicate that inactivation of 11-B-HSDI
enhances memory function in both men and mice. The 11-B-HSD inhibitor carbenoxolone
was shown to improve cognitive function in healthy elderly men and type 2 diabetics, and
inactivation of the 11-B-HSD1 gene prevented aging-induced impairment in mice.
Selective inhibition of 11-B-HSD1 with a pharmaceutical agent has recently 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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i mpair cognitive function. Recent results indicate
that inactivation of 11-b-HSD 1 enhances nenory

wWo veti2we8 i n both nmen and m ce. The 11-b- HSD i Pgil/B681007/067182

car benoxol one was shown to inprove cognitive function
in healthy elderly nmen and type 2 diabetics, and

i nactivation of the 11-b-HSD 1 gene prevented

agi ng-i nduced inpairnent in mce. Selective inhibition
of 11-b-HSD 1 with a pharnmaceutical agent has recently
been shown to inprove nmenory retention in mce. A
wm@qs/ 1@B3Mitlcésd1@nspminabplmné eiferidin€eenstderiesives as

elj[;oﬁs ﬂﬁﬁgﬁg nlag i 18%‘:%[171 b @%05\/\}?%?91 which discloses

dﬂﬁﬁdn@}ﬂ @§rra1¢ta1mhy Herﬁi@lﬁ%@m abites of MIBHSDITS sgife of the number
11-b-HSD, International Applicati onWO2005/ 108360 which

of Geatpews fasdiseasps GrtAnRlsnld -rHEDYi Hhepwrgmpthorpigesuffer from one
LIS LML Gl Ry, g s
Qné@Mmg@dwa@awémﬁ?mmpywﬁmnxmuhu@moﬁéuﬂéwhvﬁummesnq§ﬂxan
Itnggllo%cf t?{a’?’m 6 }Jélirl' @Eeggg ge (%Iq OIVI(%C\?/ rmac%ﬁtlc%yg%gs tl?aft hnhlblt 11-
oS hand theat ﬁp idzsassuthfteoultd Ibemafm fremalrl - BTHSBI 1nh1b1t10n The present

I.nadequaci. i.ncl udi n 00 in efficac
BRSNS suptiecaamnplt st wir Fon G Eat It hgpcass of
CBhp&inds PRt Rtht HRIRY A SbitoRN itSivity DR T £ BIHEIIRI. MShePresent
need for an inproved treatnment using alternative or

iifsRbes dishzgt fretbe Darfiewrdr sepwesandiheir sofNitiss. {Tharg is Heqy@mping
TR o ARSI UL AOREL wiF g
@ud: H issancabrect ol inyanticn te meetdhdse baketbieranedshe f i ndi ng

t hat t

sei ect kLTS oD S AR oy
goresdmt i nvention is distinct in the particular
structures and their actiygities. ,There is a continuing
need for new nethods gf t eatindadiabetes, met abol i c
syndrone, and cogniti venNi dit is an object
of this invention to nee d other needs. The
pr esent invention provi des &'co oURd structurally

e RY ﬁarr%géeug cali)l¥ acceptable salt thererof, wherein

Rb
HO R
T ™
N\'&,' N\"x K/N\
’ ’ or

represents the point of attachment to the R° position; wherein R* is

R%is

, wherein the dashed line

—halogen; R” is —H or halogen;
R' is —H, -halogen, -O-CHj (optionally substituted with one to three halogens), or -CH
(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;
R*is
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formula: or a pharmaceutically acceptable salt
thererof, wherein RO is , wherein the dashed Iine
WO praswss s t he point of attachment to the RO POBUS100T067182
wherein Ra is -halogen; Ro is - Hor halogen; Rl is
-H, -halogen, -0-CH 3 (optionally substituted with one
to three hal ogens), or -CH3 (optionally substituted
with one to three halogens); R2 is -H, -halogen, -0-CH
3 (optionally substituted wizsh one to three hal ogens),
or -CH3 (optionally substituted with one to three
hal ogedid)-halpgni €N, @@1&4)alk}'é009@®1ally RibstitgteOm;ith-ohatoten,

o MRS U P FRBIY (SRR BRFAE AR,

subst iSQR:e€( @A -Gnelkyb -O iR (MaNHgefts)Gs)cySCHBy!,

(@ e Rk nit A ovaods e

CH2 AXiesy)- phmwbﬁéﬂR?GQ(@@mwb(owm@m“phenyI (R2

1)(R2 1), (G -C4)alkyl-C(ONRLO)(Rp ),,, wherein the
dashed Ii represents the p0| ﬂt of Ja;&ﬁhment to the

R4 posityoRy i RN RS

-(G-C4) optii Iy sub uted 1to

hal ogens), C(@)(}| -C(O0 (G- C4)a’lkyl ’
-C(O-(G-A)alkyl, -O0(C - C4)a|ky|(opt|onally '

1

substi t ut\/P__d>7t h™ 1t %\hal ogens) v\C
—N R® =N  N-FR° ;—N o 4—0@
. N

CH,
21
R
. 7 \\:N R% . /_@ . S
— ] 0 io g = 0
i s H,C ! :
N N~
: N v 0 O-N : o
- S =N ’ - S
! ! - NH, |
2 2 2 70r
, ~
: N

, wherein the dashed line represents the point of attachment to the
R* position;
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(0)-NH-(C3-Ce)cycloalkyl,
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-S2- (G -CA)al kyl, -N(R8)(R8), -phenyl(R2 1)(R2 1),

-C(O -NH (C3-C6) cycl oal kyl , - Arepresents the point of
w@eaaatiseht to the position indicated by R5; WhEr/E5200T067182

is 1, 2, or 3; wherein nis 0, 1, or 2, and wherein

when nis 0, then "(CH2) n" is a bond; R6 is -H,

- hal ogen, -CN, or -(d-Cral ky®optionally substituted

with 1to 3 halogens); R7 is -H, -halogen, or

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

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

-(C1- CES)aI kyl (optionally substituted with 1to 3

hal ogens C(O) (C1- Co) al kyl (optl onal 'y substi4 ut ed

with 1t halio s),. -0 A (@)cxjﬂﬁal kJ)LS,_N: >

- S(QR2) - ( )Gy r /i

-S(R) - (Cl )aI kyl (,optl onal I'y substitutedwi toh 1to 3
hal ogens); RO is -H or -halogen; RL0 ghd R11l arge pach

i ndependently -H or -(C -GQal kyl, o‘ 0 and Rla;lr(t aken
t oget her W|th the nitrogen to whi ch it (CRDR atta&he:dﬂ n

form pi rRUi n perazingl pyr |d|nyI
Qerkdi my, R 1o pyr (ol byl g

i ndep eNt | y+ Nagthg)mcur- ce OH, R9
-(Gi - em'@ﬁr;ﬁﬁall%ylE_ﬁ?z)tlonally suDst ted wWithR®1 to 3
hal ogens); R2 1 is indepéndently at each occurrence ’
-H - ha ogen -(G -C3)al kyl (opti onpal subst i tyted
with I hogens)g -CN, or G(/& /N% wher ei n
optional Iy the k;e/o,djccuccnzeﬂces of aI ng vv|
nitrogen i'ch the are attached m azethi dl@
pyrrolidinyl, \Qro pi per DR 21
o}
.‘;\J‘J\N/(Cﬁz)n "JJ\ /CH Jj\l/»b
K/ﬁzo
o R22 , or ® wherein the dashed line

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, -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;
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R22 is independently at each occurrence - H or
-(G-C6)al kyl (optionally substituted with 1 to 3

wha00o0zme8y ; and R23 is independently at each ORCUURMATE57182

-H, -(G-C)alkyl, or -C(OO(GC-C)alkyl. In another
enbodi nent the present invention provides a conpound
structurally represented by formula | : (I) or a
pharmaceutically acceptable salt thererof, wherein RO
is , wherein the dashed |inestepresents the point of
attachrrent to the RO position in formula I; wherein Ra
iRS" is ralkprgdentlyRbedck occuptenre Habrog(éuﬁCz)éFkliyl(O&;)tlonﬂlly sttatiogpdnyith 1
optionally substituted with one to three
tg?%%%e“§), or -CH3 (optionally substituted with one to
tRitie exdhjadndgelnsy cacRRAcdusrendd,-H; Halapgen(Ci-OQ)dl1@ptionally substituted

opt. 0 subst.i t u othr al .ogen
g‘)‘fl%-léﬂgq’flo‘%?ﬁ‘sgﬁgﬁ ¥ g?(g)sﬁl% 5(% (RS R 10‘%ahl lh &8 Bheurences
haR&gng WithRBe nifogenttb @hich vl ageitachad form az@idlinyl aiotéinyl, or
- CN,. %‘S -C4)al kyl (optionally substituted with one to
PHEddingld) ogens), - O (G - 06) al kyl (optional | y
wdbis tnidt:p&le@iul\g»iat duch B&utréndehHe® -l QRS bptiondG-Qubstituted with 1
Cﬁ;@ C4%al kyl, -0-CH 2-C(O) NH2,
19 al@%f)ﬂé &lbal kyl , - O phenyl - C(O) O (Gi - C4) al kyl ,
R ROy a[\u:’é%ﬁ)%c&lﬁ'en@i{al&by Cyandt S2ofe ¢y

1H(R2. 1 al kyl -
wher einnanpﬂlér embodlment the present 1nvent10n pr0V1des a compound structurally

represented by formula I:

0 O R1
R~
N RS
R® R*
D

or a pharmaceutically acceptable salt thererof, wherein

R%is
b
HO aR
R
\G O/ﬁ
N N K/
> > Ny,
-, “ or

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

, wherein the dashed line represents

—halogen; R" is —H or halogen;
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 -CH
(optionally substituted with one to three halogens);
R’ is —H or -halogen;
RYis
-OH, -halogen, -CN, -(C;-Cy)alkyl(optionally substituted with one to three
halogens), -O-(C;-Ce)alkyl(optionally substituted with one to three halogens),
-SCF3, -C(0)O(C;-Cy)alkyl, -O-CH,-C(O)NH,, -(Cs-Cg)cycloalkyl,
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dashed line represents the point of attachnent to the
R4 position in formula |I; R5 is -H -halogen, -OCH,

WO @N7/127688 - C4) al kyl (optional |y substituted w tPCT/US2087/067182

hal ogens), -C(OOH -C(O O (G -C4)al kyl,
-C(O-(G-C)alkyl, -O(C-C4)al kyl (optionally
substituted with 1to 3 hal ogens), -SQ2-(C -™) al kyl,
-N(R8) (R8), -phenyl(R2 1)(R2 1),

-C(O-NH (C3-C6) cycl oal kyl , ,-6, or 3, wherein the
dashed line represents the point of attachnent to the
posi t i -enpliendl-C&Ded Coy Ryl whidr plieny NS Qy-(Q2;CaiitkyB;

wher ei 1 QE]M mn is 0, then
"(CHZ)I@PrIﬁb% @egy]ﬁ%n)éﬁ ké(,cl%n %?16 I\E{R"“’E{ﬁ PoN, or

-(G - C4)aIRP<yI (opt| omdl |y substituted wigpr 1to 3

hal ogens R7 |s - hal oge ; s

-(Ci - l(iop | {]" su tl\g_ﬁe : thtn—@’R

hal ogens) R8 i,s in é‘pend;ently at each ‘Otcurfenc® - H,

-(G -Co) al kyl(optlonally substituted with 1to 3
hal ogens), -C(O (G -C6) al kyI (optl onally substit ut

with 1t hal5ogen c c ky
-S(@)T@j yct il kyl Cfﬁ% s{“ o @
-C3) al kyl (optional | y Substitute th 1to al ogens) ,

RO is - Hor -ha{;q en; R10 and Rll are each
I ndependent |y ~Hlo (CI C 4) al kyl, or Rxand Rll
7

t aken toget he \th t,he ni fen, to they
attached(t? @rldgLL |per -
pyrrolidi yl; HC :

: \’ : C : :( ’ : C ’

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

, wherein the

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,
-0-(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-S0,-(C1-Cyalkyl, -N(R*R®), -phenyl(R*}(R?"), -C(0)-NH-(C3-Ce)cycloalkyl,

! N f 1 1 N
O ‘:—N:> ‘:—N<:| N “N O ‘:‘ﬁ'N: >
O 1 1 1 ! O
e v O
! N—(CH)m ' N—(CH,n
0 R 2
T ’ : /\ : / \ 29
+S-N  +S-N_ J(CH)m +S-N O N R R?
TR VT2 \__/ \ g 7
‘o R R R
0 (@]
T
L b Ny
R20 —R20 R20 R21
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R20 is independently at each occurrence -H, or
-(G-C3)al kyl (optionally substituted with 1 to 3

wha00ogzmes8y ; R2 1 is independently at each occuPCEOSM07/067182

-H, -halogen, or -(G -C3)al kyl (optionally substituted
with 1to 3 halogens), -CN, -C(O-NR22) (R22) (wherein
optionally the two occurrences of R22 along with the
nitrogen to which they are attached form azetidi nyl,
pyrrolidinyl, or piperidinyl)y; R22 is independently at
each occurrence - Hor -(C -0C6)al kyl (optionally
substit@ted with }Eo 3 hal ogen‘zﬁ\; and R23 is

i ndepandent-cy,nat arrengell- -(Q Gal kyl, or
-0 o (d (%) al kyl . L,\f present i ntion provides
conpounds SI‘:é’rrrul a af’ are usefiil as potent and

sel ective i nm biti on of lFilaz hoHSDI . TR&, ph&@s&eMe dashed line
i nvention furt her @row des a pharnmace tl cal

conpolPISBrS WA PRt SaHpshmeasto ficomyen mdicared By Ryul a 1 |

or aphasemaeuti,cadrssalt thereof, and a
pharmaceut i cal I acceptable carrier,

exci pMeFEin ik 0gl&r ¢ aaﬁ whergi weaddhp thfm/‘éﬁ{fliz) lsp‘i’ 'amddes

&onethod for the treatment of netabolic syndrone, and

rel ated di sorders, which conprise admnistering to a

pat i entl, hplogrie CN e rEofCaatkyépptanplly aibgiatah withfl t¢3 halogens);
ound of formula I or a pharnaceutically acceptable

salt thereof. In one enbodi nent, the present invention

provi dés-heloggyo onds:-6f)alkgtaptibenlly sebstinitqphatnhiosalaand)y

%qﬁega%g{]@enﬁg% abihereaf as described in detail above.

e compounds of the present invention
are ugef-(Ti; C@ﬂék}tl@pnormﬂy Blttmtnmwdwoﬂnrids Jdebgpmyti cul arly

Lt o9 A0 DR SR T8 4 hegag, oL oS

set ou u &%t FOra conpo In
anot h@(O@{(r@gdg)nseﬂttamyheS(Oa)/eCht@ggnycbaldﬁy]lcdes a compound

str uCEé’%b%l—ed—Cg)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), -CN, -C(0)-N(R**)(R*?) (wherein optionally the two
occurrences of R* along with the nitrogen to which they are attached form azetidinyl,
pyrrolidinyl, or piperidinyl);
R*?is independently at each occurrence —H or -(C;-Cy)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.
The present invention provides compounds of formula I that are useful as potent
and selective inhibition of 11-B-HSD1. The present invention further provides a

pharmaceutical composition which comprises a compound of Formula I, or a
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represented by fornula I, or a pharmaceutically
acceptable salt thererof, wherein RO is or , wherein

W b@7dzsked | ine represents the point of attach@EOs2000067182

the RO position in fornmula |I; wherein Ra is -hal ogen;
Ro is - Hor halogen; Rl is -halogen; R2 is -hal ogen;
R3is - Hor -halogen; R4 is -OH, -halogen, -CN,
-(G-C4)alkyl (optionally substituted with one to three
hal ogens), -(C -C6)al koxy(opional |y substituted with
one to three hal ogens), -SCF3, -C(O Q(GC -C4)al kyl,
.pbar@lalcal.ti@'(l ©)INHRreot, pEBe 8)macehisrallk ydeeptable carrier, diluent, or

ﬁetnﬂll ad&‘%%ﬁese%%%‘@% Pw%a ngﬁ:’lng kdr thel}.lkg%n{ gf' C
-n(eﬁbolfdéyalhfoyrle- @(d@):lh(eﬂ?]iﬂ))lgdapt \?]/hld]asmﬂﬂlsb adlmnrs&}mnfgﬁfemﬂ)&ent in
n 0] e It1on .1 n 1or
needFEEere(gtI anﬁg‘fec%ﬁfglamglén &_@pou&ﬁo# foPRla tI ora pharmaceutlcahy

-aldeptabld pail thytcODpt i onal |y substituted with 1to 3
hal og | kyl,

oo Ll ? %? e@&))?éldggtl the | PES: %%mv&t)toéll H{é\p%?& ﬁ{)]ingﬂglldf 9f Formulal or a
%ﬁ&ﬁiabéulﬁ&zﬂgf a‘dd:dpthbﬂetsalt thehal 2oRREbed mAURHI(@Bbv Wk M lof the
- N( R8XR8 - phen 1D (R2 1? . )
ceinpyunp {W?I}S‘QP RApusclsl, ogifrd i the camponpbsrErpartiGyarly
RREYC @ rAh@ e PEABRIINTh Ob 11 & @GR bt bt ehi@al & bpreferred
|1nd| cafged akl)ylibRS wherein rr11 |§s %ﬁ Zejt or 3; a%&irpel ﬁﬁ}ﬁ efrg

opmpoungs. 2 " and wherein when n is O then "(CH2) n" is

a bong; anBﬁlef &nﬂﬂmmaﬁhﬁ,gﬁ%mno@ow@& a compound structurally
-(G-CA4)alkyl (optionally substituted with 1to 3
ﬁmr@g@tg@yy formula I, or a pharmaceutically acceptable salt thererof wherein

"0, "0,

the point of attachment to the R0 position in formula I; wherein R® is

, wherein the dashed line represents

—halogen; R" is —H or halogen;

R' is -halogen; R” is -halogen; R® is —H or -halogen;

RYis
-OH, -halogen, -CN, -(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,

-NHSO,-phenyl(R*")(R*"), -(C;-Cy)alkyl-C(O)NR'*)(R'Y),

6 7

R R

R21
1 ' ' N ' 1
:®55/\R55/\R5:_@:_OR5
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wa@oogazhsoccurrence - H,

R7 is -H, -halogen, or -(GC -C4)al kyl (optionally
substituted with 1to 3 hal ogens); R8 is independently

substituted with 1to 3 hal ogens),

-C(O (G -Co)al kyl (optionally substituted with 1 to 3
hal ogens), -C(O - (C3-C8)cycl oal kyl
-S(2)-(C3-C8)cycl oal kyl or -S(Ch)-(C

-C3)al kyl (optionally substityted with 1to 3 hal ogens);
RO is - Hor -halogen; RLO and R11 are each

i ndependently -H®@r -(C -C 4)alkyl, or R10,and R11

t aken togethe' \ the nitrogen to R hey ar €
at t ached/fgr m phpgri di nyl/—=gpiper azvrr?@ :
pyrroH_o(@ 07is? |‘?1denti_)p at each oct @ @
-H, or (SCI C:%)alky,l(optlonally substituted.with to.,
3 hal ogens) ; ,N R2 1is |Nndependent y at each qccurrence
ubkt it ut ed

-H, - hal or: - CR) al k opli onal | y—§

Wi th B—@a =N, +— N(R2 » N wher ei n
opti onal the,two currehc of Ra2 'al Wi I\hhdrhﬁthe
nitro o which t are .att ached mazetldln

oyt r ofhere ToRgFeeps E‘@yﬁomt Gy Recliegs & LORTAATE R ity lady
egdeh occurrence - H or -(G -Co) al kyI (opt| onal 'y
substituted with 1 to hal ogens) ;

i ndepefddaleEs HHehdh (&t @ﬂﬁa]ké(}{%@lonﬂly SuP@mt@Y%ﬂl kye3 or
- O %16&115)04)@5@1}{' d(@)@(@ djﬁilkﬁm@%é) (@tmeu

i nvention 8FOVI des a mpound structural [y represente

by forfnifa 4)alkﬂﬁopa01mhlaﬁhlﬁ&1@lﬁdmﬁ1 ] V%@&éﬁl@%ﬁ &t @)alkyl,
t her engiR®)#HELRIRIR? )R, -C(0)-NH-(Cs-Co)eycloalkyl,
M\
f ! ! ] /_\ ]
i - T 4 +—S-N
Lo RO RO eN\_/O=5©
j_/<o 4:—-’(0
P N=(cHym ¢ N=(CH,n
i 9 ,RS i /N §_> 22
FS-N_ SN (CHYm  4+-S-N 0O N R R’
PYOR ' \n_/ R® Y
/(CHz)n (CH
u ol e y
KJ\O—RZO RZO R ,
o}
)JJ\N/(CﬁZ)n )JJ\ /CH -‘Jj\l/»b
k/ﬁ:o I
° R22 or ®, wherein the dashed line

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;

RS is

- (G -Co6) al kyl (opti onal PgT/US2007/067182
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RO is , or , wherein the dashed line represents the
poi nt of attachnent to the RO position in fornula I;

wok@raziesia i s - hal ogen; Rb is - H or hal ogen; PRLUBX07/067182

-chlorine, -fluorine, or -bromne; R2 is -chlorine,
-fluorine, or -bromne; R3is - Hor -halogen;R4 s ,
or , wherein the dashed line represents the point of
attachment to the R4 position in fornula |l; R5 is -H,
-hal ogen, -OH, -CN, -(C -C4)a-kyl (optionally
substituted with 1to 3 hal ogens), -C(O OH,

- C( O AH(Galogh) dlk\dr -(Ci-CluBkyl(Qtic4ladubstituted with 1 to 3 halogens);
-@S(O C4)al kyl (optionally substituted with 1to 3
haI ogens), -S2-(Cl-C4)al kyl, -N(R8XR8), -phenyl (R2
1) ( R2—H[) shalo@nOpr MCMkﬂ@puynallgahbsymte@l witthetod lnldghes);

9@1 ed ncrent epr ehsoentrsr t he point of attachnment to the
posﬁf1 o N &afel CB“ REY wherein mis 1, 2, or 3; R6
is -HH,- @L@mkyl(opﬁ:d)\hallpﬁubs(ndte@%ihhytﬁGpﬁalogﬁab| y

o B SRR i T e 0™
h aI 0 g an®)-(CRBy)tyxldald€ pg@m;)a((t3lc/g)@tloela91rbro ccurrence -H,
héﬁoggﬁ?ﬁl <kcyésb§)t '&8&%%)%}1 %\Eft(%tﬁé Rehd ﬁ%‘a%fglﬁ)i tut ed
Wih Hlot BaBgdi@l ogens),
' 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;-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), -CN, -C(O)-N(R*)(R*?) (wherein optionally the two
occurrences of R* along with the nitrogen to which they are attached form azetidinyl,
pyrrolidinyl, or piperidinyl);
R*?is independently at each occurrence —H or -(C;-Cy)alkyl(optionally substituted with 1
to 3 halogens); and
R*is independently at each occurrence -H, -(C;-Cy)alkyl, or -C(0)O-(C1-Cy)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula I, or a pharmaceutically acceptable salt thererof, wherein

R’ is
b
HO aR
\G R O/\
N Ny k/
> o N
’ , ’ or

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

, wherein the dashed line represents

—halogen; R" is —H or halogen;
R' is —chlorine, -fluorine, or -bromine; R? is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;



10

-C(O-(C3-C8)cycl oal kyl, -S(Q2)-(C3-C8)cycl oal kyl or
-S(Ch)-(CG -C3)al kyl (optionally substituted with 1to 3

wha0oogzme8y ; RO is - H or -halogen; R20 is indepents2wni/g67182

at each occurrence -H, or -(G-C3)al kyl (optionally
substituted with 1 to 3 halogens); R2 1 is

i ndependently at each occurrence -H, -hal ogen, or
-(G-C3)al kyl (optionally substituted with 1to 3

hal ogens), -CN, -C(O-NR22)(R22) (wherein optionally
the two occurrences of R22 along with the nitrogen to
WHiic h they are attached formazetidinyl, pyrrolidinyl,
or piperidsnyl); R22;is |ndependently at each
occurrenc

.- 00 - C6) al k ,\(optl onal substitut ed
Wit h @ ahd . .-. entby at
each occ ence -‘H G - C4) : or-

-0 O (G-l kyi I n anot her errbodl nment the ’
i nvention provides a conpound struct uz&lﬁ\ﬁr epr esent ed
att

by for w@e‘or a P rrtel;gutl catty ptebl e s
t her er-bf\ R i SN peint |the
RO position/in for miar; V\,here\n—éa i s- halRigen;

- Hor halogen; Rl is -chlorlne -fl uori ne, or
-bromne CHY is -chlorine, -fluorine, or -bronine R3

is - \hal ogen; R4 is -\ -R5 N T or ,N\w
wher ei‘n hg dashe ne:re prts t) nt 0 S
at t achyght to_tch pothon n fr P

B B B

/N‘o S S
i J i i
' =N ] S ] N

, , or , wherein the dashed line

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

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,

LN
' : : NN

O +N ‘.—N<:| = =N O T3} N: )
O : ' : : n_/ 'O
0 O
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R5 is -H -halogen, -(C-C4)alkyl (optionally
substituted with 1to 3 hal ogens), -C(O OH,

WO GonDegCi - C4) al kyl, -C(O-(d-C 4)al kyl, PCT/US2007/067182

-0 (G-A)al kyl (optionally substituted with 1to 3
hal ogens), -SO2-(Cl-C4)alkyl, -N(R8)(R8) represents
the point of attachnment to the position indicated by
R5; wherein mis 1, 2, or 3;R6 is -H, -halogen, -CN,

-(G-C)alkyl (optionally -substituted with 1to 3
hal ogens); R7 is -H, -hal ogen, or

-(G - C4ﬁal kyl (optigpally substitgted with 1to 3
hal og ] entlyﬁﬂ\ ch occurrence -H,

- (G - OB)aF/R%(optlong y! substltutgl%vvith 1to 3

hal ogens) §1 (optionally substituted
with 1 to 3 Ival qgens) *0), of C3- C8) efclvRatik e, dashed line

-S(R2) oal k

- C3) arqéﬂ Cf?l? 8%/1151 ;ﬁt%%lﬁ@m WWSM Rdicpisd By Rai g is 1.
RO is)- Or}j or -halogen; R20 is independently at each
o%currence -H or -(G-C3)al kyl (optionally substituted
Wth 1 to 3 halogens); R2 1 is independently at each

occurLﬁn@@l odih, -c0a) 0@e 1T, )y 1 (0httd Mkhﬂt’e&%ﬁ'l%%&l}é
bstituted w i h o ﬁgmgg(gé]ts naﬂ-}? t gens);

i0) - N( R22)(R22) (V\,herel n opti onal I y the two
Choy. oro oEde Rog For mau b SR TLATABRN by PG
R p@emdmen@ﬂlnyly atRach ¢asuirgndependent |y at each occurrence
- Hoory - (G SR bl AP L RRRLL i RUaS b h L&) W th 1
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl, -S(0O,)-(C5-Cs)cycloalkyl or
-S(0,)-(C-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), -CN, -C(O)-N(R*)(R*?) (wherein optionally the two
occurrences of R* along with the nitrogen to which they are attached form azetidinyl,
pyrrolidinyl, or piperidinyl);
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-(C1-Cy)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula I, or a pharmaceutically acceptable salt thererof, wherein

R%is
b
HO aR
\G R O/\
N - N~ k/
> > N
o, “or

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

, wherein the dashed line represents



to 3 halogens); and R23 is independently at each
occurrence -H, -(G-C)alkyl, or -C(O O (G -C4)al kyl
WO pooanziteber enbodi ment the invention provi des BCT/US2007/067182
compound structurally represented by fornula I, or a
pharmaceutically acceptable salt thererof, wherein RO
is , wherein the dashed |line represents the point of
attachnment to the RO position in fornula |; wherein Ra
is -halogen; Ris - Hor halogen; RL is -chlorine,
-fluorine, or. -bromne; R2 is -chlorine, -fluorine, or
- br omhﬁéogeﬁzﬂills—Hlodﬁgenhal ogen R4 s , wherein the
e e rese hg> E
g@g%sclﬂ 01161?T |f]{r110 c?f f)\l ﬁ1|11¥e ESB ﬁ%rn\?éﬁ f’ﬁ}ohﬁg %Eetﬂ%tg % ryl? —H or
|-habezenepr esent s the poi nt of attachrrent to t he
asition indicated by R; R6 is -H, -halogen, -CN, or
-C4) al kyI (optionally substituted with 1to 3
haI ogens) R°R7 is -HR’- hal ogen or

yI(opt‘l Iy s gd Wi to 3
halo R ST Rence -H,
5 (qptlon Iy subs |'\!utedvv|t 1to 3

haI ogens) C(O) (G -0C6)a kyI (optionally substituted

with 1i—tN®IE|509en—)N N—R®
' /

, Or , wherein the dashed line represents the
point of attachment to the R* position in formula I;
R’ is
—H, -halogen, -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
10 -C(O)OH, -C(0)O-(C;-Cylalkyl, -C(O)-(Ci-Cy)alkyl, -O-(C;-Cy)alkyl(optionally
substituted with 1 to 3 halogens), -SO,-(C1-Cy)alkyl, -N(R*)(R®),

Y
' : : NN

O N J.—N(j . o H5N )
O : ' ' ' n_/ )
0 O

15 o RZ or R%, wherein the dashed line
represents the point of attachment to the position indicated by R’; wherein m is 1,

2, 0r3;
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-C(O-(C3-C8)cycl oal kyl, -S(Q2)-(C3-C8)cycl oal kyl or
-S(Ch)-(CG -C3)al kyl (optionally substituted with 1to 3

wha00egzme8y ; RO is - Hor -halogen;R 20 i-s PCT/US2007/067182

i ndependently at each occurrence -H, or

-(G-C3)al kyl (optionally substituted with 1 to 3

hal ogens); R2 1 is independently at each occurrence
-H, -halogen, or -(G -C3)al kyl (optionally substituted
with 1to 3 hal ogens), -CN, -C{O-NR22)(R22) (wherein
optlonally the two occurrences of R along with the
rlﬁtls'rogen to which they are attached form azeti di nyl,

pyrr ol j.di )
2 O, R PEL T B 1 DEERERASIS ol
Rikst i t ut ed vmthltoShangens) and R23|s

I_ ?:?g)pgi( —%Qlfol 8Ii ]2 Jﬂalg%gurlr SalS 11y gﬁ%gglter%w%h %gallalfélgleﬁs);or
iH%\iﬁﬁﬂép@ﬁdepﬂpWed&lﬁocﬂu@@mpound structurally represented
by for nul or a.pharmaceutically pt abl e sal t

t her ef%q(é‘\'/d:@aru@flwpﬁ% ﬁ% n@’qute\%l’f"é}hell tﬁe}’ﬁﬂ@gﬁtﬁ hed |ine
repr eqe(m)@ltdmu@q(bpﬁonaﬂy @ﬂabtaﬁtlamh 110 3 hhiegdRe), posi ti on

in formul Rois - Hor

nal 0gdr ORGSOt S TGO RN - by o e Rz

I's - chdOn)L@e.C;alkyHoptioi@lly QbstitRE@FARE o RRalbgens); H OF
-hal o ( )(g(? B yl{\%?]erelyn the dashed line geepresents

tthé ‘Prmhal@f:‘enat tachnent to the R4 position in fornula
IR s 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), -CN, -C(0)-N(R**)(R*?) (wherein optionally the two
occurrences of R* along with the nitrogen to which they are attached form azetidinyl,
pyrrolidinyl, or piperidinyl);
R*?is independently at each occurrence —H or -(C;-Cy)alkyl(optionally substituted with 1
to 3 halogens); and
R* is independently at each occurrence -H, -(C;-Cy)alkyl, or -C(O)O-(C;-Cy)alkyl.

In another embodiment the invention provides a compound structurally

represented by formula I, or a pharmaceutically acceptable salt thererof, wherein

R%is
b
HO R R
R
@ ?
N\»" N\ﬁ/
’ " Or

point of attachment to the R° position in formula I; wherein R* is

, wherein the dashed line represents the

—halogen; R" is —H or halogen;
R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;
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10

15

R5 is-SO 2-(CG-C 4)alkyl, , or O/- -S-N O , wherein
the dashed line represents the point of attachnment to

w0 b@7pos8g i on i ndicated by R5; wherein mis 1,PQI/US2003B067182

R6 is -H, -halogen, -CN, or -(C-C 4)al kyl (optionally
substituted wth 1 to 3 halogens); R7 is -H -hal ogen,
-(G-C4)alkyl (optionally substituted with 1 to 3
hal ogens); and R8 is independently at each occurrence
-H, -(G-C 6)al kyl (optional l-ys-substituted with 1 to 3
hal ogens), -C(OQ (G -0G6)alkyl (optionally substituted
W'ih 1 to 3 hal ogens), -C(O-(C 3-C8)cycl oal kyl, -S(O

2)-(C 3- cycl oal kyl, or -S(qgq 2)-(G -C

3) al ky| (optionally bstituted wth 1tg hal ogens) .
In ano Lottt Re Lnyentigs Ra
conpound ructural representped by formda |, or a

pharmaceuti cal I’y acceptable salt thérerof, wherein RO

is or |, ein the, dasted || ne represents t he poi nt
of at t+ Rothtr Rtion in fornula I X

wher ei n {s -haloge i S whetii0the QAhO@BIG reftsdn® the
echh]lor|ne quorlne otng R2 is -chlorine,
“F 1 uoP?iRkR! apchmgpigitedt’ pR@ltIP%m oy L hal ogen: R4 s
R’ is
' (@] ' 0]
AN SRS SR
' N ! 1 N
Q RZZQRQ /RZO JJ\’\O\O
\Rg R’ R20 —R2
Y °
N/\‘7 R20 ‘Li R21 ‘)\“J‘J\N/ﬁ AN/\
K(O \ N k/S:O k/N 0o
21 Il V
R L R L © L R22 , O
. O
Ty
)
R® wherein the dashed line represents the point of attachment to the
position indicated by R’;
RCis
H, -halogen, -CN, or -(C;-C,)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)~(Cs-Cg)eycloalkyl, -S(0,)-(Cs-Cs)cycloalkyl or
-S(0,)-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R’is —H or —halogen;



, Wherein the dashed Iine represents the point of
attachnment to the R position in formula I; RS is
wab®rariess he dashed |ine represents the point BET/US2007/067182

attachnment to the position indicated by R5; R6 is -H,
-hal ogen, -CN, or -(C -C4)al kyl (optionally substituted
with 1to 3 halogens); R7 is -H, -hal ogen, or
-(G-C4)al kyl (optionally substituted with 1to 3
hal ogens); and R8 is indepenggntly at each occurrence
-H -(G-C6)al kyl (optionally substituted with 1to 3

A io einmndentipEOiacTocaB padek il $ofti Gnelkyliopsubdly sthstimesd with 1

%Eﬁgjge}@gs hal ogens), -C(O - (C3-C8)cycl oal kyl,

C8) cycl oal kyl or -S(Ch)-(C

1%3; aidkpdn(lapllylaomh loycusrains:t-Ht ttadggenidr F(CliCO)a&yt(albtmgellbs)

ts of .t 13}
Rl SR Uo g b Rk g Ree) R b anate e
5 |oscu‘r1t¢h<teb ef Rﬁarom@wetd tlasnidegatd Waidh iy tirertthalel Gmnngetidinyl,
pr ef er. gces E &]é’fl cally, each of the preferences
BEIr el G RPSPEYent |y combined with each of the

thio tidentstia R0seh o@eteldae HPRT-{d, QuL)aBey1(©piiddia Ak ibuted with 1
provi des anot her enbodi nment in which the variable

t%af“@ﬁ%eé‘él) P the preference is narrowed according to

RAE;s Ride %&a&nRrg%t Elcgbeduabhes -RO- (CﬁCn)allF%&BBﬁfC%@}(y ((ROCJ)ﬁkyl

Pr ef er abl %/ . Preferabiy Ra is -chl
10 £ yor fmawothsy emlmim% the npfeém@ﬂaa‘flgiesF@kfon@our@rﬁtra?mﬁ@y

réﬁt‘&%ht@@by Rﬁmul@'i cha'f)ﬁarnBE&fn@ilEfbicyepB%le' salt TR I Rerein
Pref erably . Preferably IS

R%is
Rb
"0, "0, O
N N}" K/N\
P , ’ Or

the point of attachment to the R” position in formula I; wherein R* is

, wherein the dashed line represents
15 —halogen; R” is —H or halogen;

R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;

R*is
R® R .
i 55/\R55/\R55_C>_Rs
:—@R’ ‘Q ’.—CN* b
:—N/\:>7R5 N N-R°
20 I I \_/

, Or , wherein the dashed line represents the

B

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

R is
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-chlorine, -fluorine, or -bromne. Preferably Rl is
-chlorine. Preferably RL is -fluorine. Preferably Rl

w0 20072788 ne. Preferably R2 is -hal ogen. Pref ePEhlU§20R2067182

is -CH 3. Preferably R2 is -chlorine, -fluorine, or
-brom ne. Preferably R2 is -chlorine. Preferably R2 is
-fluorine. Preferably R2 is -bromne. Preferably Rl is
-chlorine andR2 is -chlorine. Preferably R3 is -H.
Preferably R3 is -halogen. Preferably R4 is or i R6 is
. Preferably R4 is or . Preferablg R4 isPreferably R5
is -N(R 8) (R 8) or.-N efelfprRy R5|s

- SO2- (Cl C4) al kyl , 4 /7 - (QHL)M Ris ,
or 23R q@@bjg? 57035 e r|n |§ (Cdz @})alkyl
(optlonal y substituted with 1 to 3 hal o: gens),
Pref er afl y/-RS is halogen. Preferably R6 is

- (G - capaNkyl @optional Iy substituted with 1 to 3

hal ogen®) . Pt ef %ﬁ@gh%e%%sﬂea linErepRis&ftethaBbiMt FFatthchment to the
- hal ogen, -(G - alkyl(otlonally substituted with

1to BOSF\talndgfh??éﬁ)deFﬁ ewéerawlnylsm%@ hal ogen.

Reeferably R7 is -(C -C4)al kyl (optionally substituted
wth 1 to 3 halogens). Preferably R8 is i ndeEendent Iy

at eacH, belogan €iger -(d:-Ca)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)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(Cs-Cg)eycloalkyl, -S(0,)-(Cs-Cs)cycloalkyl or
-S(0,)-(Cy-Cs)alkyl(optionally substituted with 1 to 3 halogens).
In another embodiment the invention provides a compound structurally

represented by formula I, or a pharmaceutically acceptable salt thererof, wherein

R%is
Rb
HO
N\'(' N\’(’
d “ or

represents the point of attachment to the R° position in formula I; wherein R* is

, wherein the dashed line

—halogen; R” is —H or halogen;
R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;
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W 200027589 .

Preferably R8 is independently at each occurrence
-(G-Co6)alkyl (optionally substituted with 1 to 3
Preferably R8 is independently at PBEEES2007/067182
occurrence -CH . Preferably RO is -H Preferably RO is
-hal ogen. Preferably R7 is -fluorine and R9 is
-fluorine. A preferred enbodi nent of the invention are
conmpounds of the formula (R)-3-
[3,5-Dichloro-4"-(4-trifluorgret hyl -pi peridi ne-1-carbo
nyI) bi phenyl - 4-yl met hyl ]-1-(4-

ﬁydToxy pi peridin-1-yl)-pyrrolidin-2-one,

phar maceutkcal |y acgegptable salts thereof. A preferred

enbodi penty of the [ \SntloT_zichonpoun of the
Nuor o- pi del ne-

f or mul ¢

Di chl of o ﬁ 4 L

1- carbonyl) - blphenyl 4- ylhethyl] ’

1- (4- hydy plgsrldln/—I\yl) pyrrolidin-2-one, or
phar matceut | Ry a tabNeRsalts thereof. A further

enbodi ne f theri { on arehekdiethd Avshkd lifd RpriaRatsahe
preparatlons escri bed hereln Wg are useful for

or epaPRP EHeehRentyo fhsht” noNphinde@InE cor di ng t o
frorgrul a | and t he enbodi nents descri bed herein. A
further enbodi nent of the invention are the novel

i nternedi ate preparations described herein which are
useful for pr¢ Ning (R) - 3 [3 5-

Di chl oro-4' - uq_ eni - j_h{_“b
1-carho % blph 4-y thyl 14( NI
hydro R%l (Reri di n- I-yI) pyrrolidin=2-one or’a ’

phar maaeetn tﬁ@dldsﬂedaﬁl@ er@bht thebint bhta&Mhont f3ahd SRItRN
with type 2 dlgbetes often develop "insulin

resi st™difeBd byRich results in abnormal gl ucose
honeost asi s and hypergl ycem a | eading to increased

norbi dity andpremature nortality. Abnormal gl ucose
honeostadprlegins %336cGCatCthllwl(pMIQﬁbléssmbwtumwéht1é@lé hglagens);
gne, alterations in lipid, Iipoprotein, and

apol i poprotein netabolism Type 2 diabetics are at
i ncr ealedialopenk oiofCdevdkyfsiptignatiasabstwésiovithal to 3 halogens); and

%@%PLH%@B&QE;EHngmxHQIggroscler03|s coronary heart

| seas stro per | eral vascul ar di sease,

hyperHénéhdhgdhﬁ®hn@pﬂythnmedwomdnhﬁImwgdm)
ot naBey IS, WEARSIALT GSRUARY T Ol voose
hy per t&gi(OnRCaceldatikyh -$@n}-(G;rCshdyeloalkyl or

-S(0,)-(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.



managenent and treatnent of diabetes nellitus. Many

patients who have insulin resistance but have not
waleoehzpesl type 2 di abetes are al so at ri sk of PCT/US2007/067182

devel opi ng "Syndrone X' or "Metabolic syndrone"”.

Met abol i c syndronme is characterized by insulin

resi stance along wth abdom nal obesity,

hyperi nsul i nem a, high bl ood pressure, |ow HDL, high

VLDL, hypertension, atherosci®erosis, coronary heart

di sease, and chronic renal failure. These patients are

at increased risk of devel oping t he} car di ovascul ar
conpllcatloﬂg ed above whet heg t they devel op
overt diabetes nehjltus Due to theilr hi biti on of
11- b- HSD,, the present conmpounds are seMI in the
PreferebiE R Tof a wi de r ey Rohdi ti ons “and Prrfaghlngy &
in ich inhibition of 11-b-HSD 1 is beneficial. These
d? sorlders and conditions are defined herein as

" tic di sorders” and "netabolic syndrone

di sor der SrefefBl Rifis sdhildrine i fluotih€ oaLEroinﬁlealb{e&rde/ R" is —chlorine,

e o b BB D s

ekhibgie, Liotihe opaﬁrb@ﬂﬁmbﬁkdbmﬁé ~ttheridi mfe%[y Rlolrs ﬂhﬂ)rme
t he honeqstatlc response t,o the di sorder

sty &s isreyorning dreferably &y 1%7%13}%% Pff‘éerﬁl?lé\Bg Fﬁ—CH3r %rgferably

®? i@ldhRYinat Buorfle SEABRMIAY. PF&&%I R© ﬁs—cﬁl'brlﬁ’é ?%?ér@ﬁl? ®2 is
nptons or sequel ae, of "D abe di sorders® and

rapdirrierablyrRiriprisoring ofreisrably Rl Dr“éllbétnie endiR sip refderane.

meraM?tRapsoh{ (Pré‘&gﬁlg@ﬁ% gi.gekders” include, but are
not Irimted to, diabetes, type 1 di abetes, type 2

di abet es, hyper chen1a yper |nsuI|nen1a bet a- cel

rest, inprovéd ta-;ell xctgo gori rsg
e gly
gl ucose ( G),, net a oI i C

phase respor Rdi a
aprofstabbi R’ is i npar red f.asti ng

syndrome, hypoglycem a, hyper- /hypokale
nor zi ng gluc | evel s, |nproved /HDL nat

ci ng—ghacki: eﬁLmﬁg dlsorders - R4053<ﬂ§>—
pOI tic OYafl -

Preferably RYis

or . Preferably R* is

! =N . g

. Preferably R* is ,

. Preferably R* is

R® is hydrogen. Preferably R* is

i 5 o —R® i 5
N R —N. N—R 4N R
N/ . Preferably R* is

, Or , Or

| ~CH,
h H : /
N  N-R° \ a O

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



syndrone (PCOS), obesity as a consequence of diabetes,
| at ent aut oi nmune di abetes in adults (LADA),

WO a®al2te8%, i slet transplantation, pediatric dP@EDESWE7/067182
gestati onal diabetes, diabetic |late conplications,
m cr o-/ macr oal bum nuri a, nephropathy, retinopathy,
neur opat hy, di abetic foot ulcers, reduced intestinal
notility due to gl ucagonadm nistration, short bowel
syndrone, antidiarrheic, incpeasing gastric secretion,
decreased bl ood flow, erectile dysfunction, glaucoms,

post surgical streg aneliorating orga I ssue i Mury
cause repier of bl ood fl ow ersi schemya, &
i 5¢tie hearif °damage, heart insuf¥i cy, 1 0@ tTve

heart fail-QFe, stroke, - HySERbdRaP infarction,
arrhythya a, prengture death, nti -apoptosi s, wound
heal 4@, 9|rrpai I ucosestgl erance (1 GTl), insulin
re mbe sy 8s, e H syndrone, syndrone X,
hyperT’i pi dem a; dysl,iopi derfa, hypertriglyceriden a,
hyper | i poprotei nem a, hyperchol esterol em a,

arteriosclerosis includi at her oscl si s,
gl ucagononas \t espangl ey igd s, +C£}\ yvascul ar
q;’rgfer% e%‘.hy{p gnsi on Kdi ac _hyp ophy,

n

gas Fornt &tinal di sorders, obegfty, di abetes as a
consequence of obesjty, diabetic dyslipidema, etc.
Thus the present invextion also provides a nmethod of
treatment of "D abeti ‘d’ésord s" ang~<neta [ C
syndronme di sorders” ileéer ng—akd Jjor e\ i nynati ng
Pneferably ROise N6R)(Re unwart ed' si de ,effects associ abed
with the current treatnents. In addition, the present
ipq\éﬁtt\oon provides a conpound of Fornula I, or a
phanmateutical salt thereof, or a pharmaceuti cal
conposi tiion which conprises a conpound of Fornmula I,
or a pharnaceutical salt, the f, apd & ., O
pharmaceutically accept aﬁhﬁeNcarri e I—E{IL?ISu@rIEII—,N@(CHQ)m

i Di s k@r HMSE LD i nhidhi Mg 11eb-RSD' 1o acti vity;
PAALBHER i SeL DA, T b HSD' 1 activity modi ated
celQ ular response in a mammal ; for use in reducing the

gﬁ-yﬁ:eg‘igf/ol evel in a mammal; for use in treating a
di seasearising from

Preferably R’ is

)

o

0]
N N :“‘JJ\N O ;‘.JJ\N/\If R20
Q__> 22@ O\ R® ‘J]\N K(o
N R’ N .
R’ \Rzo O\O—Rzo

R20

@)

O R2  or R23



10

15

20

excessive 11-b-HSD 1 activity; for use in treating
di abetic and other netabolic syndrone disorders in a

woreoonatzeseand for use in treating di abetes, netBGDURM07/067182

syndrone, obesity, hyperglycem a, atherosclerosis,

i schem ¢ heart di sease, stroke, neuropathy, and wound
heal i ng. Thus, the nethods of this invention enconpass
a prophylactic and therapeutic admnistration of a
conpound of Forrmula | . The-pr-esent invention further
provi des the use of a conpound of Fornmula I, or a
pharnaceutquE salt thereof forothe manufacture of a
medi canent fo 'nhiﬁmiing 11-5«'HSD activity; for the
manuf act ur e nedi ewiment f or/ T Nhi biting 11-b-HSD 1
activity nediat cel | fespeage in a mammal ; for
tPagermp P act ur € 6f a nedi eanent fOf)@EgMﬁ{@@mt@ﬁ{jhmy]
glycemic level in a manmml; for 5he manuf act ure of a
medi canment for treating a diseQ§E\arising from
excessive 11-b-HSDI activity; for manuf acture of a

h
ARy TR et TH

of .a nmedi canment for priefenting or treating diabetes,
npgabolic syndrone, obegity, hyperglycem a,

a 03¢l erosis, ischenjc)heart disease, stroke,

neur 5, and i nprope nd healing. The present

i nventipn f rovi des'ra gt f.t ' 6:c
condition§1?§%§?1Hﬁéeron1eXcess?gglgig6?§§%$Hg%€?0?ty
ihalogenrBrafaibly 8 retthdd)dfyljoptérpily subgtitited itHIDb 3 detogwis).y
i N od,7of inhibiting - D -
SRRl 2 TR R Rl S bR s
ivethhiatd 3dklogedy Pirefegrablii & ¢ Shokgbc Prafarably R isa(Gre@maiky](optionally

th f. t ti di i d oth t |
SRRVt LS Refy B fin RS BUTShamRY BPoHh Srurmenca g
PreftSia i’ fgndipahkhepat At @oodrdnce g(ﬂnﬁg)@@l(ohmbﬁ?lﬁ ibstituted
SIS |.sSche C ear

o B8 e Bk a0 ot HEPoRisaly FsrOpe e . Preferably
e &l @ ref& @i gl RAMBLRDIOSenC PidREALSY RUis afidrite ShERT RI1ESina.
namTaIA pirgferr;eedegmboofdin?e%? Qf t%lel:‘ ien%gnrg%g tareZiCO%l:IL)-OEr;ds of the formula (R)-3-
[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-
hydroxy-piperidin-1-yl)-pyrrolidin-2-one, or pharmaceutically acceptable salts thereof. A
preferred embodiment of the invention are compounds of the formula (R)-3-[3,5-
Dichloro-4'-(4,4-difluoro-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-
piperidin-1-yl)-pyrrolidin-2-one, or pharmaceutically acceptable salts thereof. 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 (R)-3-[3,5-
Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-
hydroxy-piperidin-1-yl)-pyrrolidin-2-one or a pharmaceutically acceptable salt thereof.

Patients with type 2 diabetes often develop “insulin resistance” which results in

abnormal glucose homeostasis and hyperglycemia leading to increased morbidity and
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HSDI activity inhibiting anount of a conpound of
Formula I, or a pharnmaceutically acceptable salt

W@ b@razfess or a pharnmaceuti cal conposition whi cPCT/US2007/067182

conprises a conpound of Fornula |, or a pharnmaceuti cal
salt thereof, and a pharmaceutically acceptabl e
carrier, diluent, or excipient. In addition, the
present invention provides a pharnaceuti cal

conposi tion which conprises-z-conpound of Fornmula I,
or a pharmaceutical salt thereof, and a

phearatee awtthicoal Aynoaud ghicais loneastasisas assodistedwith obsity,

S uf AP b3k B BelBflom 72
alcabetws ta;/e atrmtreaseeldlsk ef ﬂdx’bh)plng e&ﬁ@mmslpr wiqxhtawnﬁ @rg.,use
uci.ng

faﬁllgros qgrOle], ronaérty glri c titr%ke ]?]ealph?rﬁl Va%atr gggc}se rilypertensmn

Siypiaopits, dew@fad@r &dl rmr@pﬂhynmlenef@@ dherapapicegbntrolrof gheoden
eventl n ating di abgﬁ;l nmet abol i ¢ _syndr.one,
TR GO, St B e (e

mﬁgen@hsmmamfehf &HiiabeREIEDRAL Myny Sutign WOUD daREaduliAg.

In a further aspect of the jnvention the sent
CORHRIGH B héYeéloéé?ﬁe 4 wPed dihetepplinattitsh © w? QVRloBlE or

Ry RIrdHE KN BF “MEhbolie s piRShAN B8SabioNc dMrohrdl it BlkklrRtdriabd B8 -
Such further active substances may for exanpl e be

dumbr festapseongntihabdpeinpabesimbynspasipgmig s lood pressure,
%\Ir P &Ih N1V %yﬁéﬂf%ﬁ‘stuﬁl aﬁgl%gktlecroé‘lé) Eoﬂoﬁﬁy héﬁ%&%&t aff chronic

li Catl ons resu tl ng rom or aSSOCI a
eﬁm atlws. Hivge prjients grefapmerehwed riske af ¢eplpping tl@@ﬁliﬂnqvewlabns

%Eﬂgﬁéaﬁ%sqﬁ{eﬁ faﬁfx%%ﬁe'tﬂég d Jo‘P{He? tewdfy ?%%ﬁﬁﬁget@ thdllitus.

|'ow ng |s Ing sets out several groups
of ¢ omue retheiombibitlan ofl | 45-HHED U nicbgrssemedmphatds eailsefolf in the

t he agent |ne w.t h ot h e

A S e b R R S A SRR

ﬁéJISeInB@cﬁale mhedidiBriers@hd EdRitiony @ﬂétdb@ffbdthel%npise‘ﬁﬁﬁétlc dlsorders
onpounds. may be adm nistered in conbination wt

@Pd n%?téb%lﬁtsmiir%%@lﬁ%éers sGne abikal Kribs @Tla@@@.t%ldslgéﬁ @wbetlc
'dﬁ%}dége ahdSHdthdtic LRIMN Ui @R@- OBaRe ADGVARL: ¥AL Y E&D1

such
activity either in the pathophysiology of the disorder, or in the homeostatic response to

the disorder. Thus, the compounds may find use for example to prevent, treat, or
alleviate, diseases or conditions or associated symptoms or sequelae, of “Diabetic
disorders” and “metabolic syndrome disorders”.

“Diabetic disorders” and “metabolic syndrome disorders” include, but are not
limited to, diabetes, type 1 diabetes, type 2 diabetes, hyperglycemia, hyper insulinemia,
beta-cell rest, improved beta-cell function by restoring first phase response, prandial
hyperglycemia, preventing apoptosis, impaired fasting glucose (IFG), metabolic
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,
diabetic late complications, micro-/macroalbuminuria, nephropathy, retinopathy,

neuropathy, diabetic foot ulcers, reduced intestinal motility due to glucagon
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as those disclosed in EP 792 290 (Novo Nordisk A/'S),
for exanpl e NeB29-tetradecanoyl des (B30) hunman

WO a®al2tegs EP 2 14 826 and EP 705 275 (Novo NorREHKS2007/067182

Al'S), for exanple AspB28 human insulin, US 5,504,188
(Eli Lilly), for exanple LysB28 ProB29 human insulin,
EP 368 187 (Aventis), for exanple Lantus(r), G.P-1 and
GLP-1 derivatives such as those disclosed in WO

98/ 08871 (Novo Nordisk A/'S),2mns well as orally active
hypogl ycem ¢ agents. The orally active hypogl ycem c
ag@mi%ramreﬁlmrdmw;cl nodpnicsentidiantieiz oh¢reasig gastric secretion,

Sdgér Q(PIXI 54 f&w, aﬁr&lﬂgﬁl’@%ﬁ&%iﬁ !ohlta &ﬂ)stds%i?wal stresT amehoratmg

oxa aZO i di hedi ones I azo I'neal one
Deqas itik§uz énjery cawrsd by reps@asnceltd@b@d dlow aftacikchamia, 1schemlc heart

i me ucos S nhi.bi tor aentsa tin
PR h R e SR esS f et Bleh ek, BREHied AR
fagrhytemanplegaped d&athi, anm- 1oRS) é hedlimg Shphiralzlidosse]
21%% 0s e| ﬁmV\D 97/ 62?gﬂ VD%GSJ?OSSMgamg \r/\lg? /3 4762alnce

in ]rnd‘FSéSﬁanﬂ? gjndrocsnres ,rﬁuit?t@h[: ﬁYndiéom% sy idemia,

cRhampRmid mpﬁdﬁﬁtglycmhllaaay&ﬁ@o@?@&mlm altyggbhdnés@eolemla
gl ucagon ant u\%ﬁ ists such as those disclosed i.n WO

9@5“(‘%2 orgsia iF LB EOICET ISR S s NBVB SN LR tAPEeEtiAg our on

REAVRECEME Jil@é%lse%; h)léﬁﬁen)ston QaRtidc 1BpEROHMNY, Sdstroinkdhall ¥isorders,
(di peptidyl peptidase-1V) inhibitors, PTPase (protein

@9?8@& Hebe a%bﬁpalﬁ%@él}cem APasIty. chiabetiq dyslinjerppcetf Thus the

tb?e@éﬁt v e RIAYAIR DrdVINR la \iedh ddrb £ Sk AR @ HBRAb&c disorders” and
gl uconeogenesi s and/or | ycogenosi s, glucose uptake

rrstabelicoadrome disorleis whid reguqiegkidrs séminglioe ag ohmate of the
e SR ?@W TP BRBE " 5 01/ 85707, and
WO 0211081200n(thibpricsannientiRo phe)depn cerhpaiad di Bghmokddorian
ar?‘n%/c%%gaﬁ %al M@ré‘zogg &anc\gpc Qaﬁf %1?31? &/ ich comprises 2
m ra enecaﬁ, ycogen Synthase Rich§ea :55
iconp @intl @f §ornoudarp Olmpi&rmmdutﬁqal sas t]ndnwf,l anpiaghhmetaedmticalym
Isaﬁ%g‘g,?fé S?rglte% lgilgﬁn? re?gn?)?mp&}gl%ntlors us% lilr(l: mhi 1t1ng'\ﬁ; Bcﬁébl activity; for use
in inhibiting a 11-B-HSD1 activity mediated cellular response in a mammal; for use in
reducing the glycemic level in a mammal; for use in treating a disease arising from
excessive 11-B-HSDI activity; for use in treating diabetic and other metabolic syndrome
disorders in a mammal; and for use in treating diabetes, metabolic syndrome, obesity,
hyperglycemia, atherosclerosis, ischemic heart disease, stroke, neuropathy, and wound
healing. Thus, the methods of this invention encompass a prophylactic and therapeutic
administration of a compound of Formula L.

The present invention further provides the use of a compound of Formula I, or a
pharmaceutical salt thereof for the manufacture of a medicament for inhibiting 11-f-
HSD1 activity; for the manufacture of a medicament for inhibiting 11-B-HSD1 activity
mediated cellular response in a mammal; for the manufacture of a medicament for
reducing the glycemic level in a mammal; for the manufacture of a medicament for
treating a disease arising from excessive 11-B-HSD1 activity; for the manufacture of a

medicament for treating diabetic and other metabolic syndrome disorders in a mammal;
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conmpounds | owering food intake, PPAR (Peroxisone
proliferator-activated receptor) |igands including the

weRAR1Zlopha, PPAR-gamma and PPAR-del ta subtypeRCT/HBZH07/067182

RXR (retinoid X receptor) agonists, such as ALRT-268,
LG 1268 or LG 1069. In another enbodi nent, the
present conpounds are adm nistered in conbination with
insulin or an insulin anal ogue or derivative, such as
NeB29-t et radecanoyl des (B30)4-human insulin, AspB28
human i nsulin, LysB28 ProB29 human insulin, Lantus(r),
end for thexpmefiatuat ¢fomaanmentsiongreomenger trrefieg dfbetdsemetabatic

. ' f
2%1%%501%% %éesgtpjg%ggl% 1?1 atﬁ%gsc epo\/%mséh%ﬂlté lt@rt Qi{s%%s% nsttroke
madlrpbmlnpylanﬂm@rm@cbmmsi lghin’@ncl am de, gI i pi zi de,
tolb d d
o 1 cad PSR HinGRBh ARAR S e o RER 1B T lTRGh Fpuine

iffVEScERive L NE-PSB B edtilvite GNPALAAS!; alh%th@d ¥ ihBiteiad-f-ASD1
conbination with a biguanide, for exanple, netformn.

REINN & TG IR AERLRA ibigne 3 heBiHMRImctivly nediated exdlalsr
(f& Ry ﬂg§m§&ﬁla?qlﬂ&ﬂoﬁt0? 'fe(ﬁQCthth% %Egbrﬁﬁtlé\%pmvéﬂ Il:lﬂmﬂal a method

Itinide, for exanple, repagli'nide or nateglinide.
|0iﬁ trsattmg diahetestand otheripetdbehsnyndspme figoridery eng memmakh e method of

%[‘esfﬁllﬁgl%oo? it glﬁ%et@é( %e?a%?]&yg&l%&%doﬂeﬁﬁp’: ﬁfﬁé&gg&b N With

I one’insu ensitize exanpl e
tat}mgjsd:lelazismﬁhemlcglleart AZORE ,strqﬂqeog&iurdpa&lgrm],d improper wound healing,

i t.azone sagl i.t azone
g Pre DR S g i30S s g 0P b ame g
distrll Ra6e inhibMb: Ahodk Q94 condfduad bARordhR, 1, MQ hifmdeteukidBlly
WO OO 41 121 aﬂd V\QPQS/ 45292 (Dr. Reg‘g%#s Resear ch
BETREG |56‘h§?hereP Ok Pliarmagptigaiconupigan copPisea compound of
IFOMAA [, QR a bREmBERREN Eal CAPRSIUAIS TRaYmAeutRAN fcsit@eehriid,
conbi nation with an insulin sensitizer, for exanpl e,

slileent. 08 cxXgiPIoB2570, YM 440, MCC- 555, ITT- 501,
AR- I'Dﬁlgegﬂl?tronﬁﬁgpl%ge?lt 1n%tﬁ)9%§ﬂ7fdes %rﬂa@géﬁﬁcal @tﬁﬁ&ﬂgﬁg Qehich

comprises a compound of Formula I, or a pharmaceutical salt thereof, and a
pharmaceutically acceptable carrier, diluent, or excipient: adapted for use in inhibiting
11-B-HSD1 activity; adapted for use in inhibiting 11-B-HSD1 activity mediated cellular
responses; adapted for use in reducing the glycemic level in a mammal; adapted for use in
treating diabetic and other metabolic syndrome disorders in a mammal; and adapted for
use in preventing or treating diabetes, metabolic syndrome, obesity, hyperglycemia,
atherosclerosis, ischemic heart disease, stroke, neuropathy, and wound healing.

In a further aspect of the invention the present compounds are administered in
combination with one or more further active substances in any suitable ratios. Such
further active substances may for example be selected from antidiabetics, antiobesity
agents, antihypertensive agents, agents for the treatment of complications resulting from
or associated with diabetes and agents for the treatment of complications and disorders
resulting from or associated with obesity. The following listing sets out several groups of
combinations. It will be understood that each of the agents named may be combined with

other agents named to create additional combinations.
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LY5 10929, MBX-102, CLX-0940, GM 501516 or the
conpounds di sclosed in WD 99/19313, WD 00/50414, WO

wO0632888 WO 00/ 63192, WO 00/ 63193 such as  PCT/US2007/067182

ragaglitazar (NN 622 or (-)DRF 2725) (Dr. Reddy's
Resear ch Foundati on) and WO 00/ 23425, WD 00/ 23415, WO

00/ 23451, WD 00/ 23445, WD 00/ 23417, WO 00/23416, WO

00/ 63153, WD 63196, WO 00/ 63209, WO 00/63190 and WO

00/ 63189 (Novo Nordisk A/'S).23-n a further enbodi nent

of the invention the present conpounds are

adni nilbesemedfuithercotrbdimant dthaintdntiemtha pgsent oghptaigds may be
i.pht bi e glitate,

%ngbnl%tt%?({ ¢ rcogl?:)glr ﬁ%{}gﬁh P Og%lo %%?ﬁtaﬁgt%l ment of the

i nvenBuiciblet dnedlplveems eptntciottipduingdinainsulmdmlpgst enddbrivatives such

|nt|on Ctl ntheAPgﬂ@pe

O PR A PO RSP AL o Pl P 2P oy
td@é (B30 pminate), inglih EMZl4a816 ded ERT0PR S O@yvo g}brd@@z&/ﬁp for example

$3,67582 or [_i ni el anot he ghqrent of .
e By e e P EAEE e o Rl e P Riban Sisutn,
FPBORI18T %@ﬁitmmfoﬁ @rﬁhipnbamainarg@mm 1t €glpt Dﬂéiﬁaﬂlxrés suidhlak those
anot her i nvention the E,r esent
@&ﬁlﬁé@ﬁaé’v%&o%%(ﬁ%‘% Ep@b@k Sk Bt hat gl apfiy hhypaglycemic
abddid. 1 pi dem ¢ agent or anti hyperl | pi dem ¢ agent for
exanpl e chol estyrani ne, colestip cl of i brat e,
genfi BRogilly aqtiyy htoghesmic ﬁg%t\v%@?fﬁfabw COgIPRAISTGREPNCS,

RuhRYR BRIk Blguah REU VRS fi@TildR, OXQEIQgﬁlﬁﬁﬂedlog&xﬁﬁa‘%ﬂm{ﬁe‘awn&e
fenof ibrate or atorvastin. In still another enmbodi nent

afsulip genpifigesn tipsgin ﬁqq@tquggeé,rﬁpc}t@@]g@gmgle,ﬂ glucomdase inhibitors,

SEH L e VROt TP
mh@sms@nnelmmmdsasah@edd;n]osﬁdsn @V@@7/26265 WO 99/03861 and
WO 00/37474 (Novo Nordisk A/S), or mitiglinide, or a potassium channel blocker, such
as BTS-67582, nateglinide, glucagon antagonists such as those disclosed in WO 99/01423
and WO 00/39088 (Novo Nordisk A/S and Agouron Pharmaceuticals, Inc.), GLP-1
antagonists, DPP-1V (dipeptidyl peptidase-IV) inhibitors, PTPase (protein tyrosine
phosphatase) inhibitors, inhibitors of hepatic enzymes involved in stimulation of
gluconeogenesis and/or glycogenolysis, glucose uptake modulators, activators of
glucokinase (GK) such as those disclosed in WO 00/58293, WO 01/44216, WO
01/83465, WO 01/83478, WO 01/85706, WO 01/85707, and WO 02/08209 (Hoffman-La
Roche) or those disclosed in WO 03/00262, WO 03/00267 and WO 03/15774
(AstraZeneca), GSK-3 (glycogen synthase kinase-3) inhibitors, compounds modifying the
lipid metabolism such as antilipidemic agents such as HMG CoA inhibitors (statins),
compounds lowering food intake, PPAR (Peroxisome proliferator-activated receptor)
ligands including the PPAR-alpha, PPAR-gamma and PPAR-delta subtypes, and RXR
(retinoid X receptor) agonists, such as ALRT-268, LG-1268 or LG-1069.

In another embodiment, the present compounds are administered in combination

B2 _tetradecanoyl des (B30)

with insulin or an insulin analogue or derivative, such as N
. . B2S S B28 1y, .B29 S .
human insulin, Asp~~° human insulin, Lys~" Pro”*” human insulin, Lantus®, or a mix-

preparation comprising one or more of these.
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in conbination with nore than one of the
above- nenti oned conpounds for exanple in conbination

wawaor/12mesg or mi n and a sul phonyl urea such as gl pEUDEO7/067182

a sul phonyl urea and acarbose; nateglinide and

metformn; repaglinide and netform n, acarbose and
metformn; a sulfonylurea, netformn and troglitazone;
insulin and a sul fonylurea; insulin and netform n;
insulin, netformn and a sul-fe@nyl urea; insulin and
troglitazone; insulin and | ovastatin; etc. General

terms Im@dhq':rmntbhéirr@e‘s@rﬂilqdnvmomfhecpampm gorigounds @ pdministered

; . U -
ﬁrﬁgo%{iﬂélﬁ’aﬁm‘gn R‘r(?@f_s@ﬁ%{y@? s% h %@@fﬂegﬁiﬁ?lg@@lﬂéﬁg BB de,
"c(llﬁﬂop%)chhlkgoﬂdzam'eib,@iimepriéet ghcagiuibandlgllyhurmie

Ib:lgr gg ntéofdlang o a% t%d ﬁ/ent[)o(r)l%nlée prgsggﬂc%%i)oﬁ%dts tﬁl%eadministered
¢ Etyhbmaﬁltoﬂ mmwb,lguasldg rfmp@thpla Ihuf(yhnn i sobut yI '
sec-butyl, tbut ke. The term

C6) al yan hepp b‘é%‘?‘%ntﬁtf%f l‘é@n‘é‘?lk‘i}‘? Préfe&bﬁo%oflﬁ%sr?é%
taliiDikge B cOMYBBeonanith 4 MELItEhedcMk Btdngie, Sdpalindde orfndfeglinide.
exanpl e, . met hoxy, et hox i SOPr opoxy

Y, . Npropox and
the | sl appen ssioioneat %fgléwm? W2paite PF?:?elftICB‘é‘P@md%ﬁ‘leor 0,

RASMsterad coRERati @it £1hRzolideSedfonk ikMEd Qabikiydr fof 8afbR,
to a saturated or partially saturated carbocycle ring

dogktagmne Figliazgne piashzencoivsiglingqse cisglijpzane garglitazonpon
%1;1 Rz2onEXEPI 188- ]Qf37 ()p@'l@})r thy Gélﬁ}ﬁb'uh&sl dléc%Ed‘fﬂeW@@W@f)@ WO

limted to cycl , é opent yl
&i/élllb}?em 97/6%/1«:290 ébg%llzhﬁ@ |@e9&/45|282 (B BeddyrsyRescarch
Fggﬁdagg‘gl |y substituted,”™ or "optional substituents,"”

as used herein, nmeans that the groups in question are

ei t hein gyilsobbend ampodiheot ofshibhinyéntion du présttt compounds may be
%ﬁm nths? 6§&Jiglr tghlétégpcg ﬁf In dl?ngensmgp ﬁqr%?ang(glg YRk e{sQ}I 262570,
éﬂbeﬂﬁo IMEALS5S551 g - mbsmmax@mzs Kirey2 e G 0% a AECRI-16336, AR-

‘ﬁ'@%@f EJYS ld:955 tl\qﬁ&nﬂﬁ eu%@m l{}S\JVI’B%IS 16 or the compounds disclosed in

WO 99/19313, WO 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, WO 00/23451, WO 00/23445, WO 00/23417, WO 00/23416,
WO 00/63153, WO 63196, WO 00/63209, WO 00/63190 and WO 00/63189 (Novo
Nordisk A/S).

In a further embodiment of the invention the present compounds are administered
in combination with an a-glucosidase inhibitor, for example, voglibose, emiglitate,
miglitol or acarbose.

In another embodiment of the invention the present compounds are administered
in combination with an agent acting on the ATP-dependent potassium channel of the -
cells, for example, tolbutamide, glibenclamide, glipizide, glicazide, BTS-67582 or
repaglinide.

In yet another embodiment of the invention the present compounds may be

administered in combination with nateglinide.
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the ternms "independently,"” "independently are," and
"i ndependently selected from' nean that the groups in

wQee@stiz®es may be the sane or different. Certai PCDUS1008067182

herei n definedterns nmay occur nore than once in the
structural fornulae, and upon such occurrence each
termshall be defined independently of the other. It
i s understood that guinea pigs, dogs, cats, rats,

m ce, hanmsters, and primates27-i ncl udi ng humans, are
exanpl es of patients within the scope of the meaning
of t h& ttidranpthgrasmibedintent dlkee ingentioh gwtprespnt'compeundsiers

lah%ﬁﬁs&&?&élrn%?%lg% ation \Jmﬁ/%sgn?l?g aﬂfc rggérﬁ ofhif 1h§]23uf3a G‘EIIIC a%enx for

rai se produc nts or
&rampelé shczi%tylnaralse ccolmstrpob ulolﬁbrateh gerﬁﬁfrezil savegats, p&haermn,

51mvaat t1 IEI av&tﬁt’m 905)1%321[%_&%n,spr8 ucPlI @ée)xgrtog é/f(OXlnﬁ:Cf?:H%lleb?%? grfs

anﬁwﬁumans (poul try) such as chickens, ducks, turkeys

and g tient to be treated is prefer bl
e P s b G P S Bp e of °

k Hlﬁlﬁﬁité’f%ﬁl"com'binﬁﬁcﬂiWlmconi}fd)dndstlﬁxe@t fo@bintaged herein,

i ncl ude the|r generw

accepte neanlngs i e
managEhtheLFPdLREt gt %smdsrt Oénfge prsrent ﬁ%ﬂ%ﬁ%%a%rmmﬂed
B 80 AtIRE with @EUAE thal oA thd Dlovd-Mehtifnldd EdbuRds for example in
devel opi ng a given condition or disease, prohibiting,

cewbinafion Wigh maffqra) adiaryphemreiorsh prgybuside Sﬁ@ohonylurea and

%Eé?ﬁ’d%b %tegﬁﬁihé‘)(ﬁcﬂﬁetf&ﬁm{ %‘éb%élﬁﬁc[éganh h&tBFad ra%%bé%rbn@ r
severity, in check and/or treatin

axatformninga %ﬁfanﬁereerm@t%rlem ang froglitgogesgasalin dnckertg@nylu@r, insulin
{3 Eé ngif 119%suﬁﬁ) qgétfo'rrﬁ §§§§IE‘ n?ﬁrgeahfﬁglﬁ n?md 'tljaglllthlﬂ)'ng 9nsulin

evi‘ation or re synpt ons
eohipivastain; gns, or the cure or elimnation of the

.di S eag&%ner% (_t)?r%rs gtgééll’ iré g{e #ﬁcrﬁg{l&{ &rbom};gﬁlél? Elgr%fﬁrgescg%%m%r their

inclu apeutic an
tusedteentgs. as appropriate. As used her ei n, the term

compodRa B e M5B C TN ol (A 2oL ADaB BT reer o
alrhiBML Akin R blaiehed X BN OBraRfl alifi8tic groups of the indicated number of
carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-
butyl, and the like. The term “(C,-Cy)alkoxy” represents a C,-C, alkyl group attached
through an oxygen and include moieties such as, for example, methoxy, ethoxy, n-
propoxy, isopropoxy, and the like. The term "halogen" refers to fluoro, chloro, bromo,
and i0do. The term "(Cs-Cs) cycloalkyl” 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

29 <

the terms “independently,” “independently are,” and “independently selected from” mean

that the groups in question may be the same or different. Certain of the herein defined
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vari ous pathol ogi cal conditions herein described. The
specific dose of a conpound adm ni stered according to

W@ koog/12Tesention will, of course, be determ nedP@HUS1967/067182

particul ar circunstances surroundi ng the case

i ncluding, for exanple, the conpound adm nistered, the
route of adm nistration, the state of being of the
patient, and the pathol ogical condition being treated.
"Conposition" neans a pharnmaggutical conposition and
is intended to enconpass a pharnmaceutical product
dompmiagiongir iivee thet dive i thgseditenitfpw)ulienaidagonguch occurrence

%%Jﬁ{{g}ﬁ{‘% ﬁ)oe % grl{ggée%dgnﬂ %que og\%r' nert ingredient(s)

he car cordingly, the
phar rrﬁcsalurtdlersaalod dmnpuseatplgsnd;o oof catshstspmﬁselwmuam/ emt promates,
SRR RuB Dt RABRR: PR B B R By R e

afpampt”a t‘rlhe te@@rpatent” Tivdudee livastosk hmtnalst lLLia¢skock yanmaTs are animals

e crystalline for ompoun
PR P PRy bRl o toohoyiae SBISUEh spgows. bulls,
%igr&ﬁ,atekﬂs,r@eé@ bitfifal @ bikoR) b6 hadhitelofhk @ﬂie&ﬁmlf?ﬂasﬂ@f 1@bgu¢k
By anIFol SR8 AR b Mt o VRS ks

SRkMRAKS geck1Ghb phtRnt 13®c HRAON RPrdr&ANY b GdininltAtin partlcular a human
sufficiently soFubl lizes the reactants to afford a

WEWBUmM Wi t hin which to effect the desired reaction.

The tepdfer rhkmtf;eatq{éﬁfz"g%efaﬁl{gmanm%ﬁ’ Rhx&d kadih Mnc%c&%é?ﬁ e
units suitable as unitary dosages for human subjects

aaeerdbyrasecptrdrindaningnh 1. anthaalagageagatangd shre of » pstEnhionde gurpose of
55?&91?& guce AU AR Y d:uﬁa 6 ghb%?opﬂ?gt %l{f&lcoﬁ(;ﬁ Gt &ke,

O pro e desire peutic ef
psaviing, ramainngnllavisting abd:l@rzpimgrsdwegttstqpaingmiaymr or

Ta%rs?ngqp@@%gl%s&{n &rR&ePF ?ﬁfdﬁol&iﬁ‘v%%éc%n%)’tr&t%g e;?lE’t‘anor
nore Iral™=centers ancYmay em%i In a varirety o
sheraoissonef i disasn isgueadi pisloghs] eondois sips@ibeé hotin,
1nc?ucfa ing tﬂe al?ewatlon or relief of symptoms or complications, or the cure or
climination of the disease, disorder, or condition. The present method includes both
medical therapeutic and/or prophylactic treatment, as appropriate.

As used herein, the term "therapeutically effective amount" means an amount of
compound of the present invention that is capable of alleviating the symptoms of the
various pathological conditions herein described. The specific dose of a compound
administered according to this invention will, of course, be determined by the particular
circumstances surrounding the case including, for example, the compound administered,
the route of administration, the state of being of the patient, and the pathological
condition being treated.

"Composition" means a pharmaceutical composition and is intended to encompass
a pharmaceutical product comprising the active ingredient(s) including compound(s) of
Formula I, and the inert ingredient(s) that make up the carrier. Accordingly, the
pharmaceutical compositions of the present invention encompass any composition made
by admixing a compound of the present invention and a pharmaceutically acceptable

carrier.
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centers the conpounds of the present invention can
occur as racemates, as individual enantioners or

worRoora2zm8s of enanti oners, as well as di ast er eOPET/ESTHAT067182

m xtures of diastereoners. Al such racenates,
enantioners, diastereoners and m xtures are within the
scope of the present invention, whether pure,
partially purified, or unpurified mxtures. For the
exanpl es provi ded herein, whzn a nol ecul e which
contains a chiral center or centers of known

conf i gbe mtr yubstentiptie pemt wékrs fotpsrestrpvtationsferm sf # gonippund

S0 SR AT R Lt gty e
itlanuhéut &3 ditheulesiedd ongsehl fdrm. st er eocherri st ry IS not
deS|gQ§ted L t he st

epr oaB e QP DRT, Blect Geby SuRBhAT s opronva. e o
itieveigbing Reac el thdleufflorniix soiililess pic osscaded thef@i n medinch within
al.t hou t he Exanpl e .provi ded may be of one chiral or
é@ﬁ%?%ﬁ?“itgﬁéﬁemfe rr?‘ﬁcng]' a salt thereof, further
enbodiraerts "@fit dobgze ifE HidaBNpHyRichlydBsoadté udits rsalﬁable as unitary
steroi soneric and or. conformational forns of th

dRsagpi fos hyrpanspbigely andptherapy-hymangimaly cach lenefaqopvmmg a

peeRimRb LRl D hARE ﬁfaterlaﬂdaﬁ%te@w@@@uﬁ@nﬁ@ddsmd tHél8peutic
gtyﬁqtl sol at ed enanti onmers, diastereonmers, and or

JpEegiatmm wHeswiable pharppesstical eaigh | as any

m Xt U‘Tﬁusc&%hﬁ‘dsmf i ﬂf@@ﬁ 1ﬁ\t%ﬁporprﬁ§y fRE Bhe SURSDERiPD E&rters and
when a doubl e bond or a @%/ partially saturated

rrlilafng§y1§taewrl@iV Ofrﬁer@m@ww@ﬁ geattoas. oF 2 esyerrencepf dreseehiral
QIF e c%glﬁ)glﬁltdg bf:trhg reEéﬁ'i ir’HV oln Eﬁl oécg agrrgc%ﬁﬂtes ad 1I¥dwid al
nol ecul e e fc CP

_ astereoners may or me I's i'ntende
mhmtlomnlys odimargtigs elmmentomeas aswpihasahﬁcbreqmrwnd mixtures of

{e%e%lnleys Al G Ec%m(At %t%%{EFs ?w%regﬂaé% Qﬁcfﬁlxhﬂgs £Oithin

e SCO nven
Fﬂnerst:tmrqftﬂteqqrewmrmvemﬁoﬁ Ivsélethemm; paisialdf puriied pr@spurtfied
ent taut

n?1¥t%resl n?rgﬁ%%x&mpaeg prov1 Ei%l SRy 4m 18?‘}?%“’“&%{{1 gélnq%slﬁs:a{] cqliral
coipauiscgera békr@bjneoh@gufmromlsamesenm lisdeetoshdnfistry & designated in
TR AT T R R
tuhEnown or undefined its stereochemistry is not designated in the name or in the
structural representation of the molecule. Embodiments of the invention include the
Examples provided herein, and although the Example provided may be of one chiral or
conformational form, or a salt thereof, further embodiments of the invention include all
other steroisomeric and or conformational forms of the examples described, as well as
pharmaceutically acceptable salts thereof. These embodiments include any isolated
enantiomers, diastereomers, and or conformers of these structures, as well as any
mixtures containing more than one form.

Furthermore, when a double bond or a fully or partially saturated ring system or
more than one center of asymmetry or a bond with restricted rotatability is present in the
molecule diastereomers may be formed. It is intended that any diastereomers, as
separated, pure or partially purified diastereomers or mixtures thercof are included within

the scope of the invention. Furthermore, some of the compounds of the present invention
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anount of one enantioner as conpared to the other. A
conveni ent nethod of expressing the enantioneric

weeooriatiseht achi eved is the concept of enanti oPEF/U82007/067182

excess, or "ee", which is found using the follow ng
equation: ee = E1 - E2 X | OO E1 + wherein E1 is the
amount of the first enantioner and E2 is the anpbunt of

t he second enantiomer. Thus, if the initial ratio of

the two enantioners is 50:5030-such as is present in a
racenmi ¢ m xture, and an enantioneric enrichnent

Slll.ﬁB’feiXiSt ieamiﬁffetr@lt prusanecie farnfiandlt iviatehdedghat 2@y Botomsric forms which

T
WI th ﬂ"hsteant'emmlm1cfenm@ﬂneﬁﬁ'amh$edmereiri Isfe&(l%theﬁncre!ﬁse dethe
%r eater. than 90% i s (pr ef an reat

g)(p/ultsof QR ?nantlo % 25 gnndre ﬁle eoéhe& if ge Vé:{l%nt ‘ﬁ[a?]d §%r3%51ng

niSdna@SPetic ahﬂlqhnmnafceferz@bis t}Emaﬁttepmfemmmmam eltesnér s,

[@a i.ngu ﬁter ngog ﬁy one of ordinary skill in the art
1HgS UEHEEPE foNiNe RILAURY procedures, such as gas

or high performance |i qui-de'chr’ogabegraphy with a

chiral columm. Choice of the approprl ate chiral
col um, el uent and conditibnsE necessary to effect

SARANAL i9 the@inoh it reRaR it cRiRIoher RRIE” i the WRAbLANt \WF thRis&tohde
know edge of one of ordinary skill in the art. In

sautiomen, Thupdf hp duiig ratioof dedwp seapdp@er S Oaifa pitch @hrisigesent in

era&m%Q§ aﬁ& aﬁ Ql{am-ﬂ&rﬁerlc e%ﬁ&r@&lt Mfﬁ&@ﬂt@&j IQMudaQGﬁan ratio of
ordinary skill in the art utilizing ﬁnovvn

78R aghisseda il cp Miibaespess to g EFpt a@ntlwe@fes #°scHewewrpfithg

ﬁnﬁﬁ%@djﬁ@O 16tth@g 1t {BQFJ t éﬁ@ﬁ?o%} %58’00 ggn ee of greater
Resof Ut ons ™, John ey and Sons, Inc. n&

Ehaln 90% ik ptefared, 48.delof Yichtenthin Gi% isgueshpiefosed yncbén jgreier

L N
28¢ oﬂ@%ary Ekdinpttesutofing esodand ieolnsquen eddygtecedures, such as gas or
rhleg%rﬂérstlor%llalnicez lzilc}ullcP alromatography with a chiral column. Choice of the appropriate
chiral column, eluent and conditions necessary to effect separation of the enantiomeric
pair is well within the knowledge of one of ordinary skill in the art. In addition, the
specific stereoisomers and enantiomers of compounds of formula I can be prepared by
one of ordinary skill in the art utilizing well known techniques and processes, such as
those disclosed by J. Jacques, et al., "Enantiomers, Racemates, and Resolutions”, John

Wiley and Sons, Inc., 1981, and E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic

Compounds”, (Wiley-Interscience 1994), and European Patent Application No. EP-A-
838448, published April 29, 1998. Examples of resolutions include recrystallization
techniques or chiral chromatography.

The compounds of Formula I, can be prepared by one of ordinary skill in the art
following a variety of procedures, some of which are illustrated in the procedures and
schemes set forth below. The particular order of steps required to produce the
compounds of Formula I is dependent upon the particular compound 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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techni ques or chiral chromat ography. The conpounds of

Formula I, can be prepared by one of ordinary skill in
W@ b@7a21684 ol | owi ng a variety of procedures, soPEI/U82007/067182

which are illustrated in the procedures and schenes

set forth below. The particular order of steps

requi red to produce the conpounds of Fornula I is

dependent upon the particul ar conpound to being

synt hesi zed, the starting cosppound, and the relative
lability of the substituted noieties. The reagents or
skiantrionepmmtrenllnbwilale aremalilyysystheided by end of qmﬁeary)fskill in the

S D8 B0, AR B0 SAPURAEL B s

s)kdcbdurésranﬂlseheme!; sdt 6drthdoatong st andar d procedur es

conmo e | on

C oeody TR oot MG fchs FRaRRE Bl el e i bt o

Selne midaﬂé’m&gﬁacmte ofithe plﬁmmlvaﬁioa rank Hroolcleﬂubeemtemraed in any

provi d tq better elucidate the practice of th

W@@é?ﬂ i (S SE9PS r‘?fﬁ’ﬁda‘% 8° ﬂ%hfedti‘é qﬁerﬁ‘(téYIH d @P%IBZ‘? thataygyjous

Walifaatiér® nhaye tmald B &/h8€ AR@lcpYrtiddRord @itBpirl BRBR osddflthed

in the arL will recognize. that V?FIOUS nqglflca i ons
RsEn . bR aiptioas WB‘%“O&% rthg SRGCIfFRion prrandipntive pt thp dpvel of

RPN ih AR drity¥ QMdhARLs idbatiocApeHdisAt | ons mentioned in
the specification are indicative of the | evel of those

ski | | &Be priingahEmg fer pegfoRHng the reartdons o e Skamep dreraraiigns,

EempiRl B rodcaiiRs Eéﬁfbe%{eﬁ%éﬂ B\BmbiiGring ﬁfctplr@e%s of tht Pé%cnon
Schenes, Preparations, Exanpleés and Procedures can

it copyantiern! BYromateREpRiE trghifiess pFeigficegereof isprderredde Wmslnct the
\féa%tlﬁ{g%\f ﬁfgtllll\%ﬂﬁl(l)n mEPML&Q&%BEBh&J gﬂ Qé %f%§ample argon,

rmore, It I's preferred to conduct the redctTohs
oftraghe Cloientfisgnent irdenerally iai eriticadsarospirethesolgme émplgyed is

11961"[ 5% gﬁ% gm A8 anl }s&fﬁg gﬁ@ﬂs&ﬂ%@iz?ithg tea?tgllltyf netffecﬁsthe deglred

gener critica
irsactiore ﬂfhetCOmpblﬂldQ mg @rafgrable &sotakedrand pakifdftktord it hg/e in
t &8 actant

SRl e 5hah” SohBATHBN B by Plp By Y TR R sgion

futing theid fdyabisneantd hlﬁ:lnl‘col]l&ﬁedlhy filtration, or the reaction solvent may be
removed by extraction, evaporation, or decantation. The intermediates and final products
of Formula I may be further purified, if desired by common techniques such as
recrystallization or chromatography over solid supports such as silica gel or alumina.

The skilled artisan will appreciate that not all substituents are compatible with all
reaction conditions. These compounds may be protected or modified at a convenient point
in the synthesis by methods well known in the art.

The terms and abbreviations used in the instant Schemes, Preparations, Examples
and Procedures have their normal meanings unless otherwise designated. For example, as
used herein, the following terms have the meanings indicated:"psi" refers to pounds per
square inch; "TLC" refers to thin layer chromatography; "HPLC" refers to high
performance liquid chromatography; "R¢" refers to retention factor; "R;" refers to
retention time; "d"refers to part per million down-field from tetramethylsilane; “MS”
refers to mass spectrometry, Observed Mass indicates [M+H] unless indicated otherwise.

“MS(APCi) refers to atmospheric pressure chemical ionization mass spectrometry, “UV”
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subsequent reactions. Sonme conpounds may crystallize
out of the reaction solution during their formation

w@ee7tkmss col | ected by filtration, or the reackCDHS2007/067182

sol vent may be renoved by extraction, evaporation, or

decantation. The internedi ates and final products of

Formula | may be further purified, if desired by

common techni ques such as recrystallization or

chr omat ogr aphy over solid supports such as silica ge

or alum na. The skllled artisan will appreciate that

mefers a0 Hltraviblst spectemietryat B MR stférh toeprovon huglédr nrageaticiresnnance
I1ions “ »

B S R TR 3o RS PR Sl poms

Il‘ﬁ’eﬂs 0@l gaswbtomakogoaphy/mmass slpectamtetry THhR” teé&‘rsm) ipfindred spectrometry,

Bp %J[’hgr %aotrﬁtfr)?glsma%iﬁa nﬁ)ﬁtereglstlora tﬁla &l{;?pegté%%r Qlyhl%?l:R;%O{ 1Hterei§t and not all

mﬁﬂnammnmﬁamagaiumnﬁsakﬁnbﬁmnu@mpﬁamngnated For

d h h
reant nOY B oac g Gy darsretiougelBuntt kel

“DDIA” refdils @ htnaﬁlﬁxemssopr@p)tlmml atMSO’Cferf@mtd@@étaﬂbmfomde “DMEF”
"HPLC refers to ]%O performa

EHPB R B R doRf HOPET Efe RPIRg sl Rt o pfadium

lo@le@bsn, L OOMet BItkd ©BRichidinethdhe €SNAS” Fe@er@t@rcﬁm&ﬁflammopyrldme
mllion down-field fron1tetraneth IS|Iane "' refers

t HIHBS” st tor [ st ﬁexwéléy;l%bsa% dFAn mf%raf%%lﬂpwmqeﬂc acid,

Upbags réf@l@'t&ﬁ’tlﬁﬁiylg\tﬂ he Hmleﬁ%fla VG- ARPcAbb &S hiRochloride,
at nospheri c pressure chem'™cal ioni'zati on nass

r apfers ity | -Hydxpxy bpuzpyiagele. iBural Bl eafers preBeepndt ry,
IB%HbltéI?@o 3r3e1);§5n§1l_%€\’/1é&t5@5f@?’“}é‘ﬁérse :r [1 Wgﬁ&ﬁﬁl&nﬁﬁﬁcﬁﬁlﬂﬂ&ﬁ

spec s to

cf&rmeﬁt)dlaﬂa@baﬂaﬂﬁﬁjélm PEDCT OBREstY N-EMME@ r ef fer s to
as chr omat ogr aphy/ mass . spectronmet r "IR" refers to
H??ﬂéyq?fg@%ra@éica@ﬁ@ewe hheeale Fpiefsriotaki ma

Inl%sldyd‘w{s 4t de&BnS N ECHBSTIaFcerOR thit-b Is&rrféf 1ﬁtaﬁ§1@§}tmemyl
and not all of the nmaxi ma observed. " ers to

cBloF¢. eNper ferp & N-Bryposupenighide, t}"ﬁqfétr@%wa pdplu?@ﬁulfomc acid,
A ek &8 SickiOrobthhdd %A@’r UL b%qu'lé#ﬁno)sﬁ%trlﬁl%ﬁ@é S

to I|th|un1d||sopropy am de, " O' refers to
dEAET hipfestofethy] eRstate/Ippgmes mixture, “Pdy(dba)s” refers to

Bis(dibenzylideneacetone)palladium, “BINAP” refers to 2,2’-Bis(diphenylphospino-1,1°-
binaphthalene, “NMP” refers to N-Methylpyrrollidine, “TMSCN” refers to Trimethylsilyl
cyanide, “TBAF” refers to Tetrabutylammonium fluoride, “Tf,0” refers to
trifluoromethanesulfonic anhydride, “TBSO” refers to tert-butyl-dimethyl-silanyloxy,
“OTT{” refers to trifluoromethanesulfonate, MeTi(Oi-Pr)s refers to methyltitanium
triisopropoxide, “BBr3;” refers to boron tribromide, “PBr;” refers to phosphorous
tribromide, “Pd(PPh;)s” refers to tetrakis(triphenylphoshine)palladium (0), “OAc” refers
to acetate, “DME” refers to dimethylethane, “Et,O" refers to diethyl ether, "(Phs;P),Pd"
refers to tetrakis(triphenylphoshine)palladium (0), "DMFDMA” refers to N,N-
dimethylformamide dimethyl acetal, "Et;N" refers to triethylamine, "tBu" refers to t-
butyl, "DIPEA" refers to diisopropylethyl amine, “EDC" refers to -(3-
Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, "HOAc" refers to acetic acid,

“boc" refers to t-butoxycarbonyl. In a structure, “Ph” refers to phenyl, “Me” refers to
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1

wh

20

refers to dinethylforamde, "EtOAc" refers to ethyl
acetate, "Pd-C' refers to palladiumon carbon, "DCM

w0 2foenz768® di chl or onet hane, "DMAP" refers to PCT/US2007/067182

di met hyl am nopyri di ne, "Li HVDS" refers to Lithium
Hexamet hyl di si |l i sane, "TFA" refers to trifluoroacetic
acid, "EDAC' refers to NNEAyl- -(S

- di met hyl am nopr opyl ) car bodi i m de hydrochl ori de,

"HOBT" refers to 1-Hydroxy bgnzotriazole, "Bn-9-BBN'
refers to Benzyl -9- borabicyclo[3.3. 1] nonane,

"nR(yd bt refey to ety b Bt wid tolben7gl, (\@D@ﬁ eefgtsphoshnalo)OT”

{{?g Q&F#ﬁ%l%b%ﬁlaggsgﬁﬁq ad-h&ggbl, Qfers Pgo% éﬁglﬁnglogqp “TBSO”

T am nopropyl) Car
hgfels o ek taitydheljmetiBisilany ke SN aB(H((DAS)g” refers to sodium

DL RERR R a1 PR ROR R  SHP e

rcgcfledkﬁadldnej&nﬁmomosucm nimde, "TsOH refers to

-t ol sul fonic
B tnt BRSPS RGP reinare s Ve B bt Ry einnis g heggin and
tard fok lﬂ&fnldétﬁt,o 11nE%Hsc¢€6£ﬂh§ clanctimyehti@Ciatady @hNeXi@REparations
m xture, "Pd2(d refers_.to

Brd el 247 I}aa@a SRR AYEYP R ¢ %lﬁmDraVBM{maor fErErE 3080 in

ABL 1888w RBR Y hEE e MDIL Informajﬁ’d) C%@Main@ N6s arc PRIded
refers to N-I\/Ethlpyrrollldlne “refers to

Py iGhemicgl Abspets S,%mps(ae " TBAF" refers to

Tet r aRuf ya8 TBYAUBOINILS §ﬂeg€@meté_ flgged E@&Qﬁlﬁ ' @JMR Specta the in
trifluoronet hanesul foni ¢ anhydri TBSO' refers to

ttheer solvisu ipdicatedrefhrngr il Hahmoo&syrume@mumeefdew%h 3 Mlass
i | 3
?@%{%’0#%{6? g@%ﬂ%ﬁpﬁgé § nsa&sgd tol\%:&'n( %Mlgr )A Wra f“sekt%rra @18 52 1X

umtrlls pr opoxi ersto bo
t5t) inml ot aeror) PRs8d axsedtionary phasp hmt@*t@rrd@ndgntthcpdus aigiadent of 5-

c?é%‘?rllc ftheclE?I p(gos I\¥11te Op%l 7 dm%nr%n{l 8“1131.60%\’61 35 n];unutes

ttltmnélebitaaﬂ@(] % 'BDFQE'O SHEIhmEsatta@OhhlrmlEthhydratlhalﬁ a0 °C ElezCﬂow rate of
to d| ethe (PhS%lP" fers to.

T N R N ——
(&0 80) Svitha. NyoNmralniteh Fyrhberorad. (dﬁamﬁiitdmtelnmleldac &a0edo,B for 1.0
tngfﬁlﬁgﬁ atraecfol?lgl% tén?pgra{tlllr%toPg(g %rgng ?1 ﬂowtra?tlé of li 8 eL/mm Additional MS
analysis via Agilent MSD (loop machine) is standard Flow injection Analysis (FIA), no
column is present and flow is 0.5 ml/min of 80% MeOH with 6.5mM Ammonium

Acetate for 30secs run time.
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"Dl PEA" refers to diisopropylethyl amne, "EDC' refers
to -(3- D nethylam nopropyl)-3-ethyl carbodiim de

woydrozieBori de, "HOAc" refers to acetic acid, P@DUS2007/067182

refers to t-butoxycarbonyl. In a structure, "Ph"
refers to phenyl, "Me" refers tonmethyl, "Et" refers to
ethyl, "Bn" refers to benzyl, "MeOH' refers to

nmet hanol, "OIf refers to trifluoromethanesul fonate,
"TIPSO' refers to triisopropyd-sil anyl oxy, "TBSO'
refers to tert-butyl-dinethyl-silanyl oxy, "NaBH(0Ac) 3"
refers to sodiumtriacet oxybor ohydri de " [ Ir(cod)d]2"
refers to Di-chlorobis((l, S% eta) -

cycl ooct adi ene)diiridium ﬁe %Qanpl es pr ovi ded herein
are illugtrativeosf the Rhvention claine rei rooadas
are not@endedﬁcb I I%@;);e scape of | ai red—

i nventi Oy anYic DRy - ar aff ons 3| anmpl es
are naned usi ng Aut oNom 2. 2 ?sﬁ ChenDraw U tsa, or

Aut oNom 2000 in MDL | SIS/ Draw ver8ion 2.5 SPI from MDL

I nformati on Systens, Inc., or are provided by Chem cal
Abst racs srServi ces. AoVarian | NOVA 400:' Mz

spectr, r isNesied bt ai M®2H N ecta the in

t he sol RY | nditated, Agi | gpt Hp. i nstrunent

equi pped wi t?] a BMss "Spect Ponet er (Agilent MBD SL) is
used to 6btai’n LCVB. A VatBrs Xterra (§18pi2 1X 50 mm
3.5 nhf:ﬁcq’i@ﬁle IAS aryéﬁgnﬁﬁ/ S%Bﬁﬁﬁté’d&@{ olRtP)aé ﬁro@é‘é%dﬁe gtv@iﬁfjﬂﬁi‘fbl)
method is a gradient of % acetoni tril e/ et hanol
(& OrBEpmppund 202l theregompeinind Fepmetted ke aldehy da{3pufempound

t : i I
oA ORI Fy T R0 GOLHT g 10
Angivh the etheneraanodndrit Pochnibs & Hgraad{CHnpiphetfyl 5ndllog)ca%be mesylate
acetonitril e/ methanol (50:50) with 0.2 % ammpn

05 Pt Brefyably. hed-gib siepmnoupdyis i- G o BJtCPiZJBhQZG’IB Tfhs raldihx&ie is
. a@géagtﬁ f%hbtﬁﬁg)gén}%ﬂ%)kgmgﬁ @énl{; é&?&nﬂ% P%férhbq?/,l ent

ditlonar SIs via
MBDp¢Undops heedenate]d withs P§tﬁmcgaredhd12 bwmonpethjzheompé\nﬁl ysi s

(FIA), no
Protection and deprotection of the compounds to form compounds of formula I

and others are well known to the skilled artisan and are described in the literature. (For
example, see: Greene and Wuts, Protective Groups in Organic Synthesis, Third Edition,

John Wiley and Sons Inc., 1999).




colum is present and flowis 0.5 m/mn of 80% MeCOH
wi th 6.5nmM Ammoni um Acetate for 30secs run tine. Schene
WOONME28Ot ecti on TBSCI S-BuLi | m dazol e | n SCPERESAN7/067182
an optionally substituted phenol (1) is protected
(e.g, with TBSC) to form conmpound 2, and then
conpound 2 is converted to the al dehyde (3). Conpound
3 is reacted with a conmpound containing a protecting
group (Pg) and | eaving group3f-Lg) to give the ether
conpound 4. Pg can be -CH3 or -CH2-phenyl and Lg can
be nesyl ate or hal o. Pref éichgthg/B t he Lg- Pg compound is
| - CH3, or Br-CH2-phenyl . T e al dehyde is reduced to
formithe & quﬁl uﬁ% then conyerged to conpound 6.
PrePerﬁny, hal ogenated with PBr3 to
gi ve t e 2- bronn- metdyyl compound. Fyolection and DA
N eonpounds  of
and otheriii‘e wel | known to the skilled ™F
Y"and are des ped in the literature. (For
exanpl e, see: G eene and Wits, Protective Goups in
Organic Synthesis , Third Edition John Wl ey and Sons
Inc., 1999). Schene B Schene B shows the stereo
selecglwg synthesis to formthe internmedi aye £0po
9. Coltpaun .1s formed by acyl ating conneltm-llyR
avai® aPi e]( RL- 4- benzyl - oxa28PPti n- 2- one i fh
4- pent enoy loride. It is—then alkylated with
opt jewal |y $4"eut ed conpoyng, 6 (see Sehgme A
gi onpound of 8. Cbnpoum§08 I's oxi di z to formthe
al dehyde |ﬂterned|ate conpound 9 using ozone an
tri phenyl phosphi ne or osm um tetroxi de and an oxi dant
such &eéhesdl thowsdtcatsedd soldetive.sBathesmeto @rm 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.
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In Scheme C, treatnent of the al dehyde 9 with the
am ne yields the hydrazide 10. Conpound 10 is

waeleprorwet ed to formthe phenol conpound 11, aPC/URn7/067182

the triflate conpound 12 is fornmed upon treatnment with
trifluoronethanesul fonic anhydride and a base such as
pyridine. A coupling reaction is perforned on (12)
usi ng a phenyl boroni ¢ acid reagent and a catal yst,
such as pal |l adi um tetraki str3@henyl phosphine to
prepare an ester (13) that is hydrolyzed to afford
acid (14). Acid (14) is cduptmgCwith an am ne using
standard aﬁrde coupling conditions such as P(OH

I IO-«zruonyIdrrnrdazoIe toxaﬁfogd angde (15). Schewe D

R oAmthyt X1 = F, GBI, 1 lam. lﬁ\hem&* D, a,
b_rleaction is_perforned on/ (1 uskNg a

p | bo | c raci d Fedgent and a c&faryst, such°as"

p adﬁun1tePrak|sthph€nylphosphlne to prepare the

corpoungd 17. Scheng Ehn, Scheme E, a coupling reaction

is perforned on (16) using a phenyl boronic acid

reagent and a catal yst, such as pall adi um
t et raki stri phenyl phosphine to prepare t he coﬁﬁéu 9.

The am de (26, benzaigoxazol ] and i ndazol P\G%
ar e for Aed m conpauwddel9 ysi ﬁ%agents as
descri ne FSchere G TI S fr 2
R Pyridine OTf
Pd[(Ph,),P1,
11
12
X 0 R’
K/N‘N\b"“ O LiOH K/N \b grl’r?llne
e U
O\C
H
13 o 3
X 0 R’

15

In Scheme C, treatment of the aldehyde 9 with the amine yields the hydrazide 10.
Compound 10 is deprotected to form the phenol compound 11, and then the triflate
compound 12 is formed upon treatment with trifluoromethanesulfonic anhydride and a
base such as pyridine. A coupling reaction is performed on (12) using a phenylboronic
acid reagent and a catalyst, such as palladium tetrakistriphenylphosphine to prepare an
ester (13) that is hydrolyzed to afford acid (14). Acid (14) is coupled with an amine using

standard amide coupling conditions such as 1,1°-carbonyldiimidazole to afford amide

(15).



In Scheme G treatnment of the al dehyde 9 with the
am ne yields the hydrazide 26 and then treated with
wao eoorazpsopyl silyltrifluoronet hane sul f onat e tRClUSL007/067182

t he compound 27. Conpound 27 is deprotected using
pal | adi um on carbon to yeld the phenol (28) which is
then treated with triflic anhydride to yield the
compound 29. A coupling reaction is performed on (29)
usi ng a phenyl boronic acid rgagent and a catal yst,
such as pal |l adiumtetrakistriphenyl phosphine to
prepare an ester (30) thatSchandpdrol yzed to affordacid
(3 1). Acid (3 1) is coupled with an amhe using
standa d an1de coupling conditions suqﬁaﬁi 0 R

o || dazol e tfoB&Hford the ene The
an1de treated_w th an acid su a§
trlfluoro (dto yleld the am de (33). RScheme® H
I'n Schewe H 3a coupfing reat®i)dh i s performedr on (34)
using a p enylboronlc acid reagent (RB(OH)2) and a
cat al yst,—such—as pattadiumtetrakigtri phenyl phosphi ne
to prepare the,conpound 35 which is|treated with
trifl UJroacetid to form conpourd 36. Schene | In
Schene|l, a coupling reacti per|f ormed on (37)
using a phenylboronlc acid re mnt (IR-B(OH) 2) and a
catal yst, suc pal | adi tetra%h dtri phenyl phosphi ne
to prepare the donpound 38 SEHERE™) |i n Schemre J,
benzoi soxazol e (Ai)X1|ndazoIe (41) and the am de (42)
are formed fro ound 39 using the reagents as
descri bed. Séﬁeggq%ngigECWf Preparatijon 1
2, 6- di chtoro=#4=hydroxy-benzatdehyde—Di ssol ve 3,5

di chl or ohbaeol, a (:oulc)hkgrea&lohfis parfoymédiond(16) using a phenylboronic acid

di net hyl f or mam de DNf
reagent al Xd a catalyst, such as Zldlum tetrakistriphenylphosphine to prepare the

compound 17.

Scheme E




and cool to OC. Add imdazole (918.74 g, 6.75 nol),
followed by tertbutyldinethylsilyl chloride (1017.

wa3yw7 /187686 nol ). WAarmthe mxture to room t enpRCHUSZ0E7/067182
and stir for 15 mnutes. Pour into water (6 L) and
extract with ether (4 L). Wash the organic layer with
water 2 times, 10% aqueous lithiumchloride solution
then brine before drying over sodiumsulfate. Filter
and concentrate under vacuunzg-o obtain
tert-butyl-(3,5-dichl orophenoxy)- dinethyl-silane
( 17001Im§chame &na eiupliny weasionas performed on (16) using a phenylboronic acid

trgaggl‘ntgﬂ(ﬁ Yl 3‘[&1?5‘[ sxgligsglaﬂg I?&%E?é%%?g{ryﬁtog% dlf:i% éﬁ%{)]%e (425

-cﬁﬁﬁounﬁl 16wWilye adde 120), t&qmsoadtz@tﬁ(@l)gh@&@zblet(%) akd folhmadnfrom
%183.%»q %hG ermgﬁns% d r% -1.75 hr). After addition
i°¢ B%hSIEP% g e ré%@? Sh at -700C for 30 nin. Add
di met hyl f ormam de (168.5 g, 2 3 nol) and stir the
reaction at -700C for 1 hr 1M hydrochloric acid

in water (3.5 L) and alloﬁ;PﬂB eaction to warmto
roomtenperature. Pour the reacfpon m xture intoNether

(5 L), wash with yaper then brije. Dry gver sodiw

sul fat era concentréte under gacuumto an orange

sol i d. E%EPurate‘__Fﬁ'cold dlcﬁ%;ronethane and égsier
to recover 250 gA@H,% pal e yGELOMISO|Id Pr epaipgt i on
2 2,6-di8HIoro-4-nethoxy-benzal ehyde Conbi ne

2,6-dich ro-4-hydroxy-benzalde?gde(lzo g, 628. 24
mmol ) and pot assi um carbonate (173.65 g, 1256.5 mmol)
in 900 niL dinethyl formam de and treat with i odonet hane
(107 g, 753.9 mmol ). Stir the reaction at room
tenperature for 3 hours. Filter off solids and pour
into 6 L of water. Filter solids, wash several tines
with water, air dry and dissolve in ethyl acetate.
Wash with water, followed by brine and then dry over
sodium sul fate. Filter and concentrate under vacuumto
-100 nL vol une, at which



point, solids start to crash out. Filter then

concentrate down the filtrate to yield a second crop.
wae@/1iesh hexane, conbine all solids and vacuRen/tig2001/667182

yield 112.3 g of offwhite, solid: 1H NWVR (400 Mz,

CDCl 3) d 10.41 (s, IH), 6.90 (s, 2H), 3.87 (s, 3H.

Preparation 3 2,6-di chl oro-4-benzyl oxy-benzal dehyde

Treat a m xture of 2, 6-dichloro-4-hydroxy-benzal dehyde

(250 g, 1.3 nol) and potassi-ggn car bonate (361.8 g,

2.62 nmol) in 2 L dinmethylformam de with benzyl brom de

(268.64 g, 1.57 nol). StirSchéree Geaction at room

tenperature for 1 hour. Filter Hgff sol i ds and pour

intof14 Lfof water. HMYPEt off s YwashR'sever al
tingsMvMYhRwater, air dry and dis 'l' é' hyl

acet ate over nm hum sul fate, ik o

co nt ik er vacutontp -1.5 L. Aklow to sit

over#i ght then filter. Wash’®solid with nijni mal anount
of hexané and vacuum dry. Concentrate thg T rate
under vacuum and triturate with hexane to yield a

secrwa@@opo of pyoduct V\,hl ch wse n‘gl ned with the
first q aI 245 “WMite crﬁggb eeat to
obtain a of 80 g as a |ight 5, (88%
overal | yi el d)R. VR (400 MHz, DMSO. deaa co e (s,
IH), 7.43 (m 5‘5H),728(s 2H) 5. 25 (s, 2H).

Pr epar akiha® 4 (2, 6- di chl or 0- 4- et hoxy- phenyl) - met hanol
Suspend pReiB- EI chl or o- 4- net hoxy®¥eyzal dehyde' ( 112 g,
546 mml) i n' 1500 ni°"é ol and {Négn‘ i ce bath
to Add SOdI um bor oh 20. 67,

portll o o oBtain a soloutl on. Renove the bat h
and sti \i) ;&‘ Careful ly add reactizon m xtlur €M,
to saturate m chiBPflde” sol ution (~ 4L) and
stir until #fully quenched. Extract with
di chl oronethane (3 x IL) and dry thé'o%o“r‘ol ned organic
extracts

TIPSO

TIPSO

O&/i‘y . %ioY

amine

Z—;U

HO\O o R'
N. o
“ﬁ ®
R R
O N—R

o}

33

In Scheme G, treatment of the aldehyde 9 with the amine yields the hydrazide 26
and then treated with triisopropylsilyltrifluoromethane sulfonate to yield the compound
27. Compound 27 is deprotected using palladium on carbon to yeld the phenol (28)
which is then treated with triflic anhydride to yield the compound 29. A coupling
reaction is performed on (29) using a phenylboronic acid reagent and a catalyst, such as

palladium tetrakistriphenylphosphine to prepare an ester (30) that is hydrolyzed to afford
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over sodiumsul fate. Filter and concentrate under
vacuumto yield 113 g of a light-tan solid: IH NW

W@ 20010688 CDCl 3 ) d 6.86 (s, 2H), 4.86 (s, 2HCT/BS2087/067182

(s, 3H), 2.07 (s, IH. Preparation 5

(2, 6-di chl oro-4-benzyl oxy- phenyl ) - met hanol Prepare the
title conpound essentially as prepared by the nethod

of Preparation 4. NVR (DMSO-d6) d 7.38 (m 4H), 7.33

(m IH, 7.12 (s, 2H), 5.14 4&, 2H), 5.05 (t, IH),

4.59 (d, 2H). Preparation 6 2-brononethyl -1,

3cidi(Zhl dew-(BLmethpleyd withemzenes Bingstingard amide coupling conditions

6-di ¢ ~4- -
s d BRI BRGU gTE L0 R BIT0R hpaprened
withrangeid .sudhcd tPBror¢ado&iclacyl, to 3k Be amiske Y3nder ni trogen
and stir at 00C for 30 m nutes. Pour into saturated
aqueous NaHCO 3 and extract with EtQAc. Dry and
concentrate under vacuum tSehahdidi n 129.4 g product as
an 1q%%whlte solid. NWVR (CDCl 3) d 6. 885, 2I—I),O 4. 731

H) . PreparatoHgn 7 R
2 br onD M\% { chl or o-5-bengzyl oxy - gﬁ
Prepare the g%pound essentially as pr re
the nethod of FBrepar Ton BUW4n 89% yiel d3s ESfVMB~ R

(mz): 34P*(M+ 1). Preparation 8
(R) - 4- benzyl - 3- pent - 4- enoyl - oxazol i di n- 2- one FI ush

with nitrogen a 1Z L 3-neck roupd bottom fl askTtra
equi pped with a nechanical stirfer, internal
t enper at ur e/N2 inlet, and|IL ad t| on funnel for

20 min and t dd (R) <4< zyl 1 2- oxaz m e (2%0
g, 1.41 nol). Dilute wt \N’\etrawydrofur {%

R1

Re
§&©\ R1 =H or methyl
X

X=F, Cl, Br, | or OH

In Scheme H, a coupling reaction is performed on (34) using a phenylboronic acid
reagent (R-B(OH),) and a catalyst, such as palladium tetrakistriphenylphosphine to

prepare the compound 35 which is treated with trifluoroacetic acid to form compound 36.

Scheme 1

(OH),B F TipO 1
SR U8 T~
CN No K
F
2
R oTf Pd[(Ph,).Pl, R O
38 CN

37

Tipo

In Scheme I, a coupling reaction is performed on (37) using a phenylboronic acid
reagent (R-B(OH),) and a catalyst, such as palladium tetrakistriphenylphosphine to

prepare the compound 38.



(1.8 L) and cool in a dry ice/acetone bath until the

internal tenperature is -74C. Transfer a 1.6M hexanes
watoatizwses of n-butyllithium (970 nL, 1.552 nol PCT/OS100B067182

addi tion funnel via cannula, and add to the

oxazol i di none solution at a rate such that the

internal tenperature does not reach above -65C After

the addition is conplete, allow the reaction to stir

in the cooling bath 30 m n. 4r-ansfer 4-pentenoyl

chloride (175 nL, 1.585 nol) to the addition funnel

and add dropw se to the an$abemedl uti on over a 25 nin

period. Stir the reaction for 45 g n jn the copling

bat h. Renove the cooling bath and s@t e reqction 18

hr as it slowy reachgs.Joom tenpera

mxture with I'N aqueomcﬁymHoc oric acid g%

diethyl ether ( 1 L). Bepesr the | ayers and wa

organi ¢ phase with wetéf IL) then brine® ( 1 L).

Extract the conbi ned aguéous washes with ether ( 1 L).

Dry t he conbi ned organi c phases over anhydrous

neS| um sulfate, filter, and concentrate to 390 g of

ali’ oi | & Punfythﬁ&@‘fﬁ%erﬂ silica gel
chro \% w A§i Ng hexanggaet yI acetat &_t.Q _dpt ai n
345 g (94 dl gar, yelHlowoil. Pr ra
(R) 4- benzyl - & (4 benzyl oxy- 2, 6- di chR6rd
- pent - 4enﬂyl] oxazol9Ndi n-2-one Stir a m xtyure ofr
y

(R) 4- benzyl - 3- pent - 4- enoyl - oxazol i di n-2- one (345 g, N
1.33 nol) and THF (1.8 L

e the

2

2

inal2 L 3-neck round

t enperature probe/nitrogen
inlet and addition funHEi, nder a nitrogen atnosphere
and cool to -75C. Transie 1M Li HVDS (1.6 L) to the
addi tion funnel and add™at a rat@oﬁggﬁ at tde
internal tenperature does not reac bqg%” GOQC. After
the addition is conplete, allow the react/i gn

at -25C for 30 nmin then cool to about -60(5(:
poi nt add solid

In Scheme J, benzoisoxazole (40), indazole (41) and the amide (42) are formed

from compound 39 using the reagents as described.
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2- brononet hyl -1, 3-di chl or o- 5- benzyl oxy- benzene
portionwi se over 5 min. After the addition is

w@oophiztees transfer the reaction vessel to a -BODUS2007/067182

acetone bath and nmaintain the internal reaction
tenperature bel ow 100C for 1 hr. Cool the mxture to
00C then gquench with 2 L aqueous I N hydrochl oric acid.
Transfer the mxture to a 22 L separatory funnel and
dilute with 2.5 L water and-2-L ether. Separate the

| ayers and extract the aqueous |layer with ether. Dry
t he conbi ned organi ¢ phasécheeyKanhydr ous nmagnesi um

sulfate, filter and concentrate t@ 800 g of athlck
0i MPSR y siljca gel chromat ogﬁé@ny si ngR
hexane% acetjat e to obfain 597 “gN 869 a
col or|l « ‘Pr gwpay ati on 10

(R -4-((R) - 2- 0x0- BRAFHPHi n- 3-y| ) - B (4 p8izy!

oxy- 2, 6- digghl or o- benzy!) - 4- oxobut yr al defiyde Qo) a
m xt ure of

(R)-4-benzyl -3-[(S)-2-(4-benzyl oxy- 2, 6-di hFFzyI
) - pent- 4-enoyl]-oxazolidin-2-one (100 g, [{190.68 mmuol)
and di chl oronet hane (800 nlL) to - 74C. Bulsbl eomzone,

produced via the A-1 13 ozone generator at a rate of
75% t hrough the reaction via carrier air at a rate of

5 CFIVIIFusnL@ soI u 1| on takes on a gl ue coI or (appr 0X
Add
[

3 hr) henyl phosphi ne (60 g, =
sol ution \;@I\ﬁl or omet hane and
reaction to sti seachifsgTr oom t errper ur, e

ni ght. Conc€ént rat e the gol utromunder vacuum dnd
261

purify by silica gel mat ogr aphy using a*ygradi e
of 20-50%.e! hyl acet at n hexanes to obtain 82.1
(82 9 ofpmdve product as a white foam MSTHY? 5
(M+) . Al t'eFPrate procedure for making

(R -4-((R) -4-benzyl - 2- oxo- oxazol i di n-3-yl ) - 3- (4-
benZpd , & di chl,or o- benzyl ) - 4- oxo but yr al dehyde

Treat alm gtule of

(R -4- benzy1N\L§I - (4- benzyl oxy- 2, @ch or o- b nzyI

) - pent - 4-enoyl g @I|d|n20ne(09 N18 ),

THF (21 nlL) and water I(7 m_) . 5% o
47

48

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.
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osmumtetroxide in t-butanol (46 ng, 0.18 mmol). Add
sodi um periodate (1.17 g, 5.5 mmol) and stir the

WO @ecu2®e8 4 hr at room tenperature. Quench thePCEHS100D067182

with water and extract with ethyl acetate. Wash the
organi ¢ phase with aqueous IN sodiumthiosulfate then
brine. Dry the organic |ayer over magnesium sul fate,
filter, and concentrate under vacuum Purify the crude
material by silica gel chronms-ography using hexanes:

ethyl acetate to elute the pure product. Concentrate

t he f Pastlvorg-toom Hbdichlprepplodoet)-dimetbyl-siamu@d?d ¢.0.5 mol) in4 L

?iba %{rgggroﬂalg MC%(Z%’[ %8"%? %Ild’vﬁ)q B ng&l}i\?aléyl% c‘fqég—lgﬁtylﬁi%l%um
5. repara?l on 11
(R)3- Mg,ﬂeﬁimbl} 8-64’S)(~R7{ Up). nﬁfthmdyl'}tizn 6-chimpleitaostio tﬁeemyibl) at
t
pﬁ?b ZEA rbg)g ng%lr )él&elﬁqil%%énﬁ%mwe 2?6&? og :’2 d’)l mna%a)l(nd%tlr rﬁlctlon at

1%°8 fonohr) Aakdd Ny d@biyl o ©dcitt @rwatef 33.51L) amdhlaw.?tﬁ@reﬁ&non to
round bottom flask at -75C. Transfer 2 MLDA (14.5 nl)
P ARTPPLERP Y sy r i nge and add at a rate such that

the internal tenperature doe

A er Poeh e T e TS sReRa D b S AR NG e Dpover
$%d1ﬁmatllfa-te?5ﬁ doBendbre :il’il([br t’ﬁtﬁlﬁ?’lﬁ@@lll ohﬁgeaioﬁ&lt Tntﬁfh@ﬁmtlﬂold

t hi a solution o [ -

gt nsaﬁ@g? SR TeCBER %qq%@@ eligy Sé@d mml) in
THF(25rrL). After the addltlon is conpl ete, the

reaction vessel is allo 4 Wy warmup to 00C,

and rral nt a| n the 2@&1@1‘116?84&@%&:& géhzﬁlggmﬁature at 00C
for ench the reaction wt ueous | N

hydr o@HFIB‘fnPé 6a43¢1&0r014r1%1§q=><ér eﬁ%@@hﬁ/@@ém@@ ??o? Bl fd
%@ﬁ?sruﬁﬁ Sdr¥odattn e, 6?? q2§6 k n®o1)¥h o ﬂf&%lﬁ&h%r%mﬁﬁ,Qn& @0t

et her. Se ar at a ers and extract the agueous
mgheiadqmeﬁlwn@fll@é 12: 7fi§r%/mtnﬁ8 SBNBP Fragticyrag sentiehe ey hours.

Ry gff‘%b‘l?ds%ﬁ&* lé&t[}‘u%b‘ %fLaéf%vatJr Hlt%f s w%%’ﬁ‘%‘%&laf hé& an‘Eh water,

give a hi ck Puri f y [l ca romat ogr ap
@gudmgami@bt%ﬁl@s inegttligf bectatert ‘é(ta@ \mh witemialoged by grme(eme tl%l dry

%fvel’asoﬁ)lﬁhl%uﬁgtl:.l PiWeloalnld 'co#geﬁtpeﬁg Qﬁdlep(/]aci!rgm to ~100 mL volume, at which
point, solids start to crash out. Filter then concentrate down the filtrate to yield a second

crop. Wash with hexane, combine all solids and vacuum dry to yield 112.3 g of off-
white, solid: "H NMR (400 MHz, CDCly) & 10.41 (s, 1H), 6.90 (s, 2H), 3.87 (s, 3H).

Preparation 3
2,6-dichloro-4-benzyloxy-benzaldehyde

Treat a mixture of 2,6-dichloro-4-hydroxy-benzaldehyde (250 g, 1.3 mol) and
potassium carbonate (361.8 g, 2.62 mol) in 2 L dimethylformamide with benzyl bromide
(268.64 g, 1.57 mol). Stir the reaction at room temperature for 1 hour. Filter off solids
and pour into 12 L of water. Filter off solid, wash several times with water, air dry and
dissolve in ethyl acetate. Dry over magnesium sulfate, filter and concentrate under
vacuum to ~1.5 L. Allow to sit overnight then filter. Wash solid with minimal amount of
hexane and vacuum dry. Concentrate the filtrate under vacuum and triturate with hexane
to yield a second crop of product which when combined with the first crop equals 245 g

white crystals. Repeat to obtain a 3rd crop of 80 g as a light-tan powder (88% overall
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(R -4-((R) -benzyl - 2- oxo- oxazol i di n- 3-yl ) - 3- (4- met hoxy-
2, 6-di chl or o- benzyl ) - 4- oxobut yr al dehyde Treat a

WOrR00U 2 8% f PCT/US2007/067182

(R) -4-benzyl -3-[(S)-2-(4-nethoxy- 2, 6-di chl oro-benzyl) -
pent - 4- enoyl ] - oxazol i din-2-one (6.65 g, 14.87 mmol),
tetrahydrofuran (140 nL) and water (45 nL) wth 2.5%
osmumtetroxide in t-butanol (378 nmL, 1.487 nmol).
Add sodi um peri odate (9.55 g44-44.63 mol ) and stir the
reaction 4 hr at roomtenperature. Quench the reaction
wicdd): WADNMR 6198 Mt LEBOwWio) h 1@2h(sl 1Ak édatm. SHMI RS {heH), 5.25
8 ﬁglc phase wi th aqueous IN sodiumthiosulfate then
rin Dry the organic |ayer over magnesium sul fate,
filter, and concentrate QQHHMm uum Purify the crude

material by sil r apRy. i ng hexanes:

et hyl acetate tgfg9%§@“¥£' gﬁ nggﬁ%ﬁ%n ncentrate

the f Sﬁupélhdm&dtcma)tc&ﬂmaﬂg)xprb@ﬁhamtehyﬂ@(den o &¢aItpol)dn 1500 mL
afford 3. 35. o ed..product , . . 45
e S e o s A S B, Rl
$otidhivRB tofbtAR 6 ks1Midh. Rehioee the 306&)21@1, ana QO mhauré NCavefuBY add
(40 nL) to 4- hydroxy piperjdine

PRt BRI SHUTACCByPORHR ChPREL b (00 A Sar Ly
Raédthed\dtktrastitiCdi@BrdmbBak (I 113 &Y me)coﬂibﬁl@%l%@m@\éﬁ?acts

20 mnutes. After the addition, continue stirring
OUe SPHRMIYITHE nfiltersand gpusantteuidsT vASUS 1§ welkh 1t & ﬁ}?@? aglurt%n

apih: SIH'NMﬁt(4(‘5(PM@zt €nhe14) 8%. 8% (D%lﬂ)& s brposlgim 3H), 2,07 (5, 1H).
carbonate (15.9 & in portion'to quench

acid. Extract the reactuﬂmggmmn ét hyl acetate (3 x 60
nm.), conbine th nic, dr odi ul f at e,

filter and cond Zﬁﬂ#gﬁ 0?&”5@%@9H§?ﬁé)ﬁﬁ F?id product

as yeblepuve @tdtitle ¥o@p6lind bdschtigly ak BRPAred by @patediod @ Pikfaration 4.
NMR (DMSO-de) 8 7.38 (m, 4H), 7.33 (m, 1H), 7.12 (s, 2H), 5.14 (s, 2H), 5.05 (t, 1H),
4.59 (d, 2H).

Preparation 6

2-bromomethyl-1,3-dichloro-5-methoxy-benzene
Dissolve (2,6-dichloro-4-methoxy-phenyl)-methanol (113 g, 545.76 mmol) in
1200 mL dry THF and cool to 0°C under nitrogen. Add PBr3 (59.1 g, 218.3 mmol) under

nitrogen and stir at 0°C for 30 minutes. Pour into saturated aqueous NaHCO3 and extract

with EtOAc. Dry and concentrate under vacuum to obtain 129.4 g product as an off-

white solid. NMR (CDCls) 8 6.88 (s, 2H), 4.73 (s, 2H), 3.79 (s, 3H).

Preparation 7
2-bromomethyl-1,3-dichloro-5-benzyloxy-benzene

Prepare the title compound essentially as prepared by the method of Preparation 6
in an 89% yield. ES MS (m/z): 347 (M + 1).
Preparation 8
(R)-4-benzyl-3-pent-4-enoyl-oxazolidin-2-one
Flush with nitrogen a 12 L 3-neck round bottom flask equipped with a mechanical

stirrer, internal temperature probe/N» inlet, and 1L addition funnel for 20 min and then
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1-am no- pi peridin-4-ol Add a solution of LAH (1.0 M
175 nmL) in small portion over a period of 40 m nutes

W@ 2001427i68% 0S0- pi peri din-4-ol (12.9 g) in THF (PSDUs0P7/067182

After the addition, bring the reaction to reflux for 3

hours, cool to roomtenp and then to 00C on an ice

bath. Add water (40 nL), warmthe reaction slowy to

roomtenperature for 10 mnutes, and then bring to

reflux for 30 mnutes. Filte#s-the precipitates,

suspend in hot THF (100 niL), and filter again. Conbine

talé (B)i4-banaylels Oxadoljdiwe 259l dhwl)l Dake, with fetrgry dedighan (THF)
Le I

&P??S%S :Qmed“g c\é&ceg%bq fdélliplg)[(rﬂg %Mi@n&%ﬂ%@ 18 —7X‘ed. T¥hsfer

(aR)6Mhé>fahesas|oh}tmmbfuahmsllultlﬁmn I(Q§70all:]L d 552 mol) to the addition funnel via

I’mn&ga anq]f%g ﬁ%@? %xe}z}oﬁ% H%nref‘ yslofl(ﬁllglﬁ) rﬁ’tf g%cth t{éat?,{r}]lez( 1{1tl2?maf(t8€r}gerature
(dE?és;jrB)t fcaclbabiive 5o, oAﬂemyezjadglﬁwnbe%myﬁle)te,lagévg teyrelcixly topitipin
TsonBrh SPlopiasts dokesRs S 15 her sy fne

redifyd ﬁlﬁﬁel ahd &dd dtepvake RS aMidnhkolution over a 25 min perlod Stir the
trifl uforomat hanesul f.oni ¢ anhydri de (0.473 g,
0

frAstign 105#3 min Wdhe cogling Rath. ¢ ligmope e foolie Rsdrand s t%e Fagticn 18

&tk ad 090y ERAEAL YR Sempdrd ik € DiIER tﬁeefﬁ&tdr@wum1Ntaq5&>uw th
nmet hyl ene chl ori de and wash with water.

t he
éw@raﬁrleﬂq g - Stnandstety! ctherphle)- tS5parats Fhﬁé'merﬁ %dméfu@e organic

%ﬂgse R vl‘la\fert(ﬁb? 1€4 fﬁgﬁbﬂ%{ec{qi WGt EQRcBink b&ﬁblgé‘d aqR O RS Thkn
0% et h acetate in hexanes to 100% et hyl acetate to

&fhteb(vch)o D;r.yzthg combiygd grRanipyphas¢stqver @drgouHagnRaun pimate, filter,
?%?9%%%&?%5 gﬁ(?% ?gé ggl}t 4agﬁoorl 1o Pﬁnfy t51s mater1al Izy Slllcral glels opr opy

[ckiomatpglapRy uphplexpmtis igthlyl adedate to obtaln 345 g (94.5%) of a clear, yellow

rrolidin-3-yl nethyl]-biphenyl -4-carbonitrile Purge
wth nitrogen for 10 minutes a m xture of

(R -trifluoro-nethanesul f}‘?ﬁ!ai:ation 9
(R)-4-benzyl-3-[(S)-2-(4-benzyloxy-2,6-dichloro-benzyl)-pent-4-enoyl]-oxazolidin-2-one

Stir a mixture of (R)-4-benzyl-3-pent-4-enoyl-oxazolidin-2-one (345 g, 1.33 mol)
and THF (1.8 L) in a 12 L 3-neck round bottom flask, with internal temperature
probe/nitrogen inlet and addition funnel, under a nitrogen atmosphere and cool to -75°C.
Transfer 1 M LiHMDS (1.6 L) to the addition funnel and add at a rate such that the
internal temperature does not reach above -60°C. After the addition is complete, allow
the reaction to stir at -25°C for 30 min then cool to about -60°C. At this point add solid
2-bromomethyl-1,3-dichloro-5-benzyloxy-benzene portionwise over 5 min. After the
addition is complete, transfer the reaction vessel to a -10°C acetone bath and maintain the
internal reaction temperature below 10°C for 1 hr. Cool the mixture to 0°C then quench
with 2 L aqueous IN hydrochloric acid. Transfer the mixture to a 22 L separatory funnel
and dilute with 2.5 L water and 2 L ether. Separate the layers and extract the aqueous
layer with ether. Dry the combined organic phase over anhydrous magnesium sulfate,
filter and concentrate to 800 g of a thick oil. Purify by silica gel chromatography using
hexanes:ethyl acetate to obtain 597 g, (86 %) of a colorless oil.
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acid
3,5-dichloro-4-[2-oxo-1-(4-triisopropylsilanyl oxy-pipe

WO 2@i7n21688/1 ) - pyrrol i din-3- ylnmethyl] -phenyl eRCEDS2007/067182

(0.18 g, 0.28 mml), 3-fluoro-4-cyanophenyl boronic
acid (0.055 g, 0.33 mmmol ), sodium carbonate (0.089 g,
0.84 mmol) in THF (10 nL) and water (3 nL). Add
Pd(PPh3)4 (0.016 g, 0.01 mmol) to the m xture.. Stir
the reaction at 800C for 1 hgaur. Cool the reaction,
dilute with ethyl acetate, and wash with water and

brine. Dry the organic | ByeparaiddaSO4), renove the

RO U B BER S BB b 0L S PuBE AR - AR Bl H oo
hexanes gradlent t o af f obdtytildebddeg of the titled

duct {

Ry < 4Ep et Feis D MU PR A sy beamgh gt
>4yenpyln)ekazdlmhn42-cy1le)(}qmyg 120. 68:imﬂ105-an(jl Hﬂhlbhmﬂe}han@tﬁenw to -

- St
D CaB R an e b tsodiT b pal i noripbstadris of T3y igueh

@p(eqeaehb@ biaQuirer @r ytlarfatelays bFD’l’lﬁﬂﬂ)mé}sohﬁblZﬁﬂéstdhlaltﬁue color
QO 238 dlchloronet ne in_an

YW Pal 1H> é&gt@%ﬁsﬂhﬁl@ . %g 263-8308¢)) #fpiojutieg i1} Hepl

QIYchId%rh@tEa% QRY AR b bdabfidnue %WJ&&Q&hﬁg kédﬂﬂ%ﬁ@e&&r&@ver
62 nmol ). Renpve the cold bath and stir

rné’é‘ét Fsentratole sdptiongmdsTvasyet aduety aﬂmaéeltqh@matography

u%ﬁg bioPHdi M 6@0050@47&9351 QRELD ﬁﬂ%‘exﬁ{ég 1/\Gb¥din WA § ? (8@‘? ? bf tth%duct
t he organlckP ase over sodiumsulfate, fil

@pArdHe Fare MY 26 BEHr esi due by silica ge

chromat ography by eluting with 0%to 50%ethyl acetate
i n heXdpastc grosedisnior mekiag (R4 () Admngylafoxprpragdlifing-yD)-3-(4-

%9@%&?% 6- J}{&l&h%’ t?e}lzylﬁl?x(( Mﬁg/rardpléﬁféar ation 18

3,5-Dichl oro-4 4-triisopropylsilanylo
Xy- pi @Feta{ éjﬁlﬂm,llre ¥t Wﬁeﬁl%h'ﬂ (§5 2?’(4 -benzyloxy-2,6-dichloro-benzyl)-pent-

yl met h P enoxy} - benza

4-enoyl] oxazo din-2-one (0.96 g, 1.8 mmol) THF (21 mL) and water (7 mL) with 2.5%
osmium tetroxide in t-butanol (46 mg, 0.18 mmol). Add sodium periodate (1.17 g, 5.5
mmol) and stir the reaction 4 hr at room temperature. Quench the reaction with water and
extract with ethyl acetate. Wash the organic phase with aqueous 1N sodium thiosulfate
then brine. Dry the organic layer over magnesium sulfate, filter, and concentrate under
vacuum. Purify the crude material by silica gel chromatography using hexanes: ethyl

acetate to elute the pure product. Concentrate the fractions containing product under

vacuum to afford 0.46 g (48%) of desired product. MS (m/z): 526 (M+).

Preparation 11
(R)-4-benzyl-3-[(S)-2-(4-methoxy-2,6-dichloro-benzyl)-pent-4-enoyl]-oxazolidin-2-one
Stir a mixture of (R)-4-benzyl-3-pent-4-enoyl-oxazolidin-2-one (5.0 g, 19.3
mmol) and tetrahydrofuran (75 mL) in a 250 mL round bottom flask at -75°C. Transfer 2

M LDA (14.5 mL) to the flask via syringe and add at a rate such that the internal
temperature does not reach above -60°C. After the addition is complete, allow the
reaction to stir at -25°C for 30 min then cool to about -60°C. At this point, add a solution
of 2-bromomethyl-1,3-dichloro-5-methoxy-benzene (7.76 g, 28.96 mmol) in THF(25
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Cool a solution of
(R -4-{3,5-dichloro-4-[2-oxo-1-(4-triisopropylsilanylo

WO pEressli n- PCT/US2007/067182

| -yl)-pyrrolidin-3-ylnethyl]-phenoxy}-benzonitrile

(0.295 g, 0.48 mmmol ) in DVMBO (5 nL) on an ice bath.

Add to the solution potassium carbonate (0.33 1 g, 2.4

nmmol ) and hydrogen peroxide (30%in water, 1 nL) and

stir the reaction at 00C for4l.5 hours and then at

roomtenperature for 12 hours. Dilute the reaction

wilt)h Adichihk addieenais eomplaid, thastactidnrvesscl i adavadite lowht werm up to
& ti. & ni e .

SIS LRGPl ik} el olohE o O i RAAREcacion

twith 3|OGBE a@eo@yﬂ‘éhﬂdr@ﬁlogle lacidh ﬂ"mmlbo@e aqpttyrelyy a 80Ul neparatory

\%&nntel gn %lp‘gg%/enlt%ﬁet a\tggt rlanélqgé E‘q_oéher ( %%%gao 1?1%: ?%/lgrs ta{lq ?xetract

clangoocoud layMBw(tlﬂétHér. DG;B&e(ch)med%rgmac alids@ovet Gnhydrous sodium
- TrJ f 1 uar o- net hanesul f

%‘,E%a-t?j ifj‘&tﬁ‘i FOUCPTHR Y Pt I 5%?1131‘; “r%Y By &lica g9 ghrpypptqergphy

Wiki B hRahds- dole Bydtate Rt Btainl 6685, (A6 M) %F 4lpste Ollow oil.

(R)-3-(2, 6-di chl oro-4-hydroxy -benzyl)-

I -rmrphol in-4-ylpyrrolidp @parau@ﬂa ( 0.4 g, 1.16 mol)

rid (10 nmL) at.. 00

tr fj%)r‘\\ﬂ@%hwﬂa%@w% jdin- éﬁ(Hyzdé Ariggthegy -6 dighlogo-benzyl)-4-oxo-

nmmol ). Stir the reacti onbﬁ@falc@hmur at 00C and then

for 1 hour at roomtenperature. Renpve the exc

pyri dilFfét 3 mixjue eB(Raﬁdoepévlﬁh[éS)r?e@i @a@OXYa%;e dichloro. benzyl) -pent-4-
@h&ﬁj NOHRENARGC ém gvaa R7 Wintd), %ﬁ}rdr@ag@%m%@ta%q water (45

anmmoni um chlori d t he orgam c | ayer

melaovith 2 16 oglmuvetmrowﬁ SOOI Hlar 15 e <A R dium
LA 88 2o O 3P St
ttlpereadtivh &vith oo amblextrn@ Withf ethyl aceFaze. (Wwdh theprgprae phdsoprith
Jaﬁ@gé{%ﬁf gOCﬁ‘]S{g ﬁhl?su%tg :ﬁlﬁg?ﬁﬁé ) I'?ry the organic layer over magnesium sulfate,
Tt ammncmmw;hldqngmm d%:mi-fﬁt-he nerde miafelisldiyodce tzelt e
chromatography using hexanes: ethyl acetate to elute the pure product. Concentrate the
fractions containing product under vacuum to afford 3.35 g (49%) of desired product. MS
(m/z): 451 (M+).

Preparation 13

1-Nitroso-piperidin-4-ol
Add a solution of sodium nitrite (13.8 g, 200 mmol) in water (40 mL) to 4-

hydroxy piperidine (10.1 g, 100 mmol) in water (20 mL). Cool the mixture to 0°C on an
ice bath. Add acetic acid (8.6 mL, 150 mmol) dropwise over 20 minutes. After the
addition, continue stirring at 0°C for 30 minutes, slowly warm up to room temperature
and stir at room temp for 5 hours. Add sodium carbonate (15.9 g, 150 mmol) in portion
to quench the acid. Extract the reaction with ethyl acetate (3 x 60 mL), combine the
organic, dry over sodium sulfate, filter and concentrate to afford the desired product as
yellow oil. Yield: 12.9 g, (98%).

Preparation 14

1-amino-piperidin-4-ol
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Bring a m xture of trifluoro-nethanesul fonic acid
(R) -3, 5-dichl oro-4- (I norphol i n-

W@ 2007A2768% 0- pyr r ol i di n- 3-yl met hyl ) - phenyl est ePCT/US2007/067182

(0.126g, 0.26 mmol), Afluorophenyl boronic acid (0.044
g, 0.31 mml), sodium carbonate (0.084 g, 0.79 nmol)
in THF (10 nL) and water (3 nL) to 600C. To the
m xture at 600C, add Pd(PPh3)4 (0.015 g, 0.01 1 mmol)
and then raise the reaction-ggenperature to 800C and
stir for 2 hours. Cool the reaction, dilute with ethyl
acet atdd 2 agldtiovadh- Al (10 Mal & mbhhi shrell pettioppyertatperiod of 40

| ' e i S
THPRRE LSRR b LTI BB s Rnel B YRRHE, b
\Ahet racBiofsettiyt foad dbab.eobino hexarep and thtd@9%0°€ duydn ice bath. Add

%a Ger?AL O %E/nfé reqfagtl%rgs 0\?.1# 09 200@1} t%glycterhtﬁl ! ti(? mm%{eﬁ angltthen
tbring tmﬂma{@esm miratds d FilfvSth¢ piezipitatds Suspbdid) in harﬁmla(m indl), and
B . . . .
(i againg Copgi Bl (. S R Bty o o G give

it @siyddpRbdigd dspaiepRBAY bil dricar®pyydag acid tert-butyl

ester Bring a mxture of (R)- trlfluoro met hanesul f oni c
acid 3,5-dichloro-4-(lno

ARyl Prat@XPm P ide 1 forlichie B4 -aRA1IBM-2-f IRk ox® ik id Ot }19 2-0x0-
g, 0.4 mol), 4-tbutyl oxycar bogﬁ/ﬁghen yl boroni c aci d

(0.106 g, 0.48 mrmyyoll@aérﬁlﬁ?fé gyt 0. 127 g, 1.2

l J XTur 1 I t T1din-
mt L;Ffee@ta t fiknd é,l’Qf gig? gg?dpgﬁ%r)%% 1%1 dgg)behﬂlﬁpgﬁqydmy Hiferidi

drd)- pﬁmhdmaz g@e r&het0- o ek drdmgihzl qn@nfamﬁ@dm&o 394 ¢ 1.676
fnﬂﬁol?mﬁﬁ&ﬁﬁ dnegﬂﬁkldé Eﬁ) b%ﬁltthﬁﬂorglqEthérﬁe?ulf&nk@nﬁ%cgf)ﬁl: (0473 g,

acet ate, wat er and bri ne '
dr@é mingol). aSyte rthe(rNa:n@@ﬂo)r 1 howray eC bk bairya meoni emparatyee. t Bilute

d Oel rggcq’loﬁ E}%ﬁ&ﬁ%ﬁ%ﬁ%le&%ﬂ oh{élg Qtfcﬁxy% &és(xétr}]lgiht%o r)? @ %fgamc layer

QNQQSO@]) (i@ tlefsolvhig it vddueding padiiyche criis produz) on Lk gel column

(WMB)SOE}r &Eﬁ ragétatg th hega%es to 100% ethyl acetate to afford 0.17 g (62%) of the title
compound. MS (m/z): 490 (M+).

Preparation 16
(R)-3",5"-Dichloro-3-fluoro-4'-[2-oxo-1-(4-triisopropylsilanyloxy-piperidin- 1 -yl)-
pyrrolidin-3-ylmethyl]-biphenyl-4-carbonitrile
Purge with nitrogen for 10 minutes a mixture of (R)-trifluoro-methanesulfonic

acid 3,5-dichloro-4-[2-ox0-1-(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-3-
ylmethyl]-phenyl ester (0.18 g, 0.28 mmol), 3-fluoro-4-cyanophenylboronic acid (0.055
g, 0.33 mmol), sodium carbonate (0.089 g, 0.84 mmol) in THF (10 mL) and water (3
mL). Add Pd(PPh;3)s (0.016 g, 0.01 mmol) to the mixture.. Stir the reaction at 80°C for 1
hour. Cool the reaction, dilute with ethyl acetate, and wash with water and brine. Dry the
organic layer (Na,SQO,), remove the solvent in vacuo to afford crude product, and purify
on silica gel column with 0% to 50% ethyl acetate in hexanes gradient to afford 0.151 g

of the titled product. MS (m/z): 617 (M+).
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W@ e®wrALmssreat a sol uti on of

(R-3,5 -Dchloro-4"-(l-norpholin-4-yl-2-oxo-pyrrolid

i n-3-yl met hyl ) - bi phenyl -4- carboxylic acid trifluoro
PCT/US2007/067182
(R-3,5 -dichloro-4"-(l-norpholin-4-yl-2-oxo-pyrrolid

i n-3- yl methyl)-bi phenyl -4-carboxylic acid tert-butyl
ester (0.15 g) in dichloronethane (5 nL) with TFA ( 1

nm.) and stir the reaction at roomtenperature for 12
hours. Renove the sol vent angb-excess TFA in vacuo to
afford 0.165 g (98% of the title conpound. M5 (m z):

449 (M+). Preparation 20P(cRyraton 17
((%)4? % 536 iR 024—@—3{ Clhé/ 151?50&% i allaloxy plferl?l}l 1-yl)-pyrrolidin-3-

tr||sopropy | OXYy=p
pyrrolidin-2-one Styirnet]aylhphetlUX}é h@ﬁzomtrﬂe

(R) - 3 4benz 6 hIo n XY Pi
bor 1 arics B o eotegh e (ERE% < pishid M
apatolddn- mylrﬁéthjd phﬁn@i}@nﬁﬁhb@ﬁlﬁld (0.2a8 ¢ &£ mipal hand Ad ¢hL

|dine (0.52 g,,6.6 1),.foll
RNl B bg it 6 b pID P BrE S R flysdhy o
?em@@rmgxwll)zlmﬁiﬁamahetnla gul€latd (DAY g (msudmﬁfoi)r Reh@vd Bacslt 8ah
12 hours at ilmtenperature the reaction with

and ﬁrrébeorﬁ%&tlﬁ% O TARES IR TR T Sne ﬁ\te theyspctigieVigy gani ¢

RIRARR0RMBAne 2AEHVEIR vith  #6:€ Drly hﬂetcﬁgamc%h%e(“{ﬂl@lc%ﬂfuhﬁguﬁate filter,
Purify the residue by silica gel chronmato

endieonsentigter Buafyithe exidnely wlisngel duematperaphy gtg exlﬁémz “2@ 0% to
Ga%ah}@gcett'ﬂ@mtﬂe&in%s gﬁ&f@ﬁ’t%‘ gffor% 2(991g70} the@e cbMpdund. MS (m/z):

Preparation 2 6-Di ch oro4hyroxy
Oheady).) - | - (4- tr||sopropyIS|IanyI oxy- pi peridin-1-yl)-
pyrrolidin-2-one Purge a m xture of

(R) - 3- (4- benzyl oxy- 2, 6- dPrenpation lfenzyl ) - | - (4-
(R)-4-{3,5-Dichloro-4-[2-oxo0-1-(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-3-
ylmethyl]-phenoxy}-benzamide
Cool a solution of (R)-4-{3,5-dichloro-4-[2-0x0-1-(4-triisopropylsilanyloxy-
piperidin-1-yl)-pyrrolidin-3-ylmethyl]-phenoxy} -benzonitrile (0.295 g, 0.48 mmol) in
DMSO (5 mL) on an ice bath. Add to the solution potassium carbonate (0.331 g, 2.4
mmol) and hydrogen peroxide (30% in water, 1 mL) and stir the reaction at 0°C for 1.5
hours and then at room temperature for 12 hours. Dilute the reaction with ethyl acetate,
and wash three times with water and then one time with brine. Dry the organic phase
over sodium sulfate, filter, and concentrate. Purify the residue by silica gel
chromatography by eluting with 40% ethyl acetate in hexanes to 100% ethyl acetate
gradient to afford 0.210 g (69%) of the title compound. MS (m/z): 633 (M+).

Preparation 19
(R)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-(1-morpholin-4-yl-2-oxo-pyrrolidin-3-
ylmethyl)-phenyl ester
Treat a mixture of (R)-3-(2,6-dichloro-4-hydroxy-benzyl)-1-morpholin-4-yl-
pyrrolidin-2-one ( 0.4 g, 1.16 mmol) and pyridine (10 mL) at 0°C with
trifluoromethanesulfonic anhydride (1.05 g, 3.72 mmol). Stir the reaction for 1 hour at

0°C and then for 1 hour at room temperature. Remove the excess pyridine in vacuo and,
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triisopropylsilanyl oxy-piperidin-Il-yl)-pyrrolidin-2-on
e (1.2 g) and 20% pal l adium (11) hydroxi de on carbon

W@ 2002427938 i n et hanol (40 nL) with N2 and H2, apdI/Uk®n7/067182

stir under 20 psi of H2 for 2 hours at room
tenperature. Filter the m xture through celite, and
concentrate the filtrate in vacuo to afford 0.95 ¢
(99% of the titled product. M5 (nfz): 515 (M+).
Preparation 22 (R)-Trifl uorosoret hanesul foni c acid

3, 5-dichloro-4-[2-oxo-1-(4-triisopropylsilanyl oxypi per
itelihg residuy| add dichlopdmafiiane 3nd whsiretitiywterpné satiraed paniDneat

?H}ﬂ é&—t: Lig&éﬁ)g org?ﬂlco lrager A{N ﬁ%/S rem we rt]hze slosve?t z;( yacuo, and purify the
terudie $mductp>yllsﬁlch gelyebloxy- vpﬂxﬁé)l% cthyl-acetytk Jn lpgames ke tH0ke @hyln

kSR ane BT B Ry 5 ol e o¥9 o)

trifl uoronethanesul foni Goy anha)(d IQE (13.30 g, 47. 16
mol ). Stir the reacti omFortour at 00C and t hen

f OR)-3-(hHDrichddro-A6Anorb dighendiduylmethid) luhephdlim-4-glagytriotidin-2-one
m xture with nethylene c Jorlde and wash with water.

Dry the organic |ayer ( B3%iY e ove the sol vent in
vac uoBrian 8 mtthidefoy trtﬂmercpmutdaaewlﬁﬁucdcldqa)s jsldieaorgel(1-

O A S UL L R TERIE A ) 7

Eﬁl@ﬂ)@ﬁ@l&lb@l‘bn&c(dabﬂﬂ g, O k3| mm@l)%ﬁﬁlhpcaﬂbonate [((QO@XQ’O 79 mmol)
o %4 triisopropylsilanyl ox

i R a5 I Vot By o i ottt 60 G I B4GPR: 0015

o 01 BV an@ HeR Ems%rth@ﬁaalomteﬁﬁp&a%ur@to 80°C and stir for 2 hours. Cool
R)-trifluoro-nethanesul fonic acid

hogegition] dlpts vzp.h[ cphyd restgte, (az;d wash with water and brine. Dry the organic

:lngJ Lé@?ﬁ@ﬁy&ﬁ eatHé/ go%‘e?‘tf B vB?Jd d 'aﬂ‘oﬂd o\x‘t,lld?e PYECkduRirgoditica

enyl est 0.52 g,
chalunoxy tlab o nthl dvetatel ib bexanisgo 460°d e‘(hol @Wtego afford©6.02 g

z%} ynq_f ity tﬂ &H&\% ﬁgtba?@ ﬁlnﬁ)c&?/ea 2@61%‘1?% sﬁﬂf Rgﬂg b&?tg-r;'{:

Glﬁlﬂhib,roacetlc acid. MS (m/z): 423 (M+).

Preparation 19B

(R)-3’,5’-Dichloro-4’-(1-morpholin-4-yl-2-oxo-pyrrolidin-3-ylmethyl)-biphenyl-4-
carboxylic acid tert-butyl ester
Bring a mixture of (R)-trifluoro-methanesulfonic acid 3,5-dichloro-4-(1-
morpholin-4-yl-2-oxo-pyrrolidin-3-ylmethyl)-phenyl ester (0.19 g, 0.4 mmol), 4-t-
butyloxycarbonylphenylboronic acid (0.106 g, 0.48 mmol), sodium carbonate (0.127 g,
1.2 mmol) in THF (10 mL) and water (3 mL) to 60°C. To the mixture at 60°C, add
Pd(PPh3), (0.023 g, 0.02 mmol) and then raise reaction temperature to 80°C and stir for 3
hours. Cool the reaction, dilute with ethyl acetate, and wash with water and brine. Dry
the organic layer (Na,SO,), remove the solvent in vacuo to afford crude product, and then
purify on silica gel column with 40% ethyl acetate in hexanes to afford 0.15 g (74%) of
the titled product. MS (m/z): 461 (M+).
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add Pd(PPh 3)4 (0.046 g, 0.04 mml) and raise the
reaction tenperature to 800C and stir for 1 hour. Coo

wWob@7nzmes i on, dilute with ethyl acetate, and REBEOSA01/667182

wat er and brine. Dry the organic |layer (Na SO4),

renmove the solvent in vacuo to afford crude product,
and purify on silica gel colum with 25%to 50% et hyl
acetate in hexanes gradient to afford 0.49 g (96% of
the titled product. M5 (m z)51-633 (Mt). Preparation 24
(R-3"'" ,5 -Dichloro-4 "' -[2-o0xo0-

1 (4-triisopropyl sil anylRisparationep@ di n-

L (53 APy Qi dl u(tfi"inaorﬁﬁ%op*ﬁhh}’l'-z]-o&'-&ﬂ%ﬂéﬁn-ﬁyl&%{h%Hﬂh'eﬁyl-4-

reat a so
(R)-3", 5" -di chl or o-ctbokglicmcal trifljerotacdtats opr opyl si | anyl o

Xypi p

1-yl) %pef/l{rjarsolhftl& ST U Rt o[ B I HRND R R B aseyprotidin-3-
gtmahyiebipldnyesdicaiboxXylid a3a t@“[ -DutyIrest®HP. 15%) ri]ﬂ_dlclﬂmd)methane (5mL)
e 0 W th 2N r room
DS RE g bish Gafion s ErBiepRdOr TS RENBlN
8blylt aAC &lcadserFa2a vtk tabtord . 119€lg ((20) d¥ite titlrdondpbend. MS
organi ¢ | ayer (Na2SO4) and renove the solvent in vacuo
K@%%FF8KN[ .34 g (97% of the title conpound. NS

mz): 619 (M+). Preparatiqgn 25

ER)-%-[s 5- B c%lorop4 ( 4LesperfionseQnet hyl - pi peri di ne-|

- cafrymylB enbi lpke Dl didd otb-BeAA ) ] - triisopropylsilanyloxy-piperidin-1-y1)-
| - (4-triisopropylsilanyl gyyropiigeréddi n-1-yl)-pyrrolidin
-2-one.Treat a I t' n of .

() - 30U TR DR 2 a2 (R lor he2ep Sy PPty 1 o
)f))rﬁéh@ﬁf 1I- ﬁb—Bfrrohdm -2-one (1.23 g, 2.75 mmol) and 15 mL of dlchloromethane in an

i din-3- ylnethyl] bi phenyl - 4- car boxy

L-yl)
afeﬁyhﬁ he oyd%igﬂowrlame &5 OrfrpmpD fﬂloaﬁéévfllg@@om@}lwaawomemane
Isulkonaféqo bon g | 3di2 82 REBo QN d dold Bath dndRir BIFREACSN D Burd at

for 45 minutes_at roomtenperature. Treat the reaction

ViPaoh temperafure. e erdie risachepwith dickarompethrae tdorash &vith gvates 5 Dry
ghescg}%ﬁinlfpréﬂla‘g@év)er ?dagmgédlﬁf%pﬁ@é?yalnﬁtc&yde%t@ ePL(rgy #d8eShiue by silica

and stir OUFS at roomterrpera ure.
lsolaahrarreso graphy by eluong 9{1t13, |4| Jj I@aa@ebthlzmcatﬁw o givag g (72%) of the

title compound. MS (m/z): 605 (M+).

Preparation 21
(R)-3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4-triisopropylsilanyloxy-piperidin- 1 -yl)-
pyrrolidin-2-one
Purge a mixture of (R)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4-

triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one (1.2 g) and 20% palladium (II)
hydroxide on carbon (0.24 g) in ethanol (40 mL) with N, and H,, and then stir under 20
psi of H, for 2 hours at room temperature. Filter the mixture through celite, and
concentrate the filtrate in vacuo to afford 0.95 g (99%) of the titled product. MS (m/z):
515 (M+).

Preparation 22

(R)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-ox0-1-(4-triisopropylsilanyloxy-
piperidin-1-yl)-pyrrolidin-3-ylmethyl]-phenyl ester
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with 25% to 50% et hyl acetate in hexanes to afford
0.34 g (84% of the title conpound. M5 (nfz): 754

W@ kwy/12788&par at i on 26 PCT/US2007/067182

(R -3-[3,5-Dichloro-4"-(4,4-difluoro-piperidine-I-carb
onyl ) - bi phenyl -4-yl methyl ]-1-(4-

triisopropyl silanyl oxy-piperidin-I-yl)-pyrrolidin-2-on
e Treat a solution of

(R -3 ,5 -dichloro-4'-[2-ox053--(4-triisopropylsilanylo
xypi peri di n-

| - yl) Tregt & mixtwti nt @)yH@Eet dighljrodi-phleaxytbenzydal-ox y | i ¢

bt tatio B AR L D RRTR%n 90 7) adh ol pvrine
f(®k.03lg, BOBMnat) in mmthydema'pbloadq(ﬂeo ml) et Ctvien r eact i on
%@r%%ﬁla)ne%ﬂtlé%ra? %IEI%)@ )% {é@t%h lefjli I(-l:’lrr}llg 91%61(3 reactéonégf 1 hour at
PO knd theel fos tl ihburfao rooixﬁteh@u'aslreatmrmm t@aqmrrmkmwewnlmﬁmylene
the . ture on. silic col.u %to
5055 AU Sh SRt DpeBs A T it 8 gny et P et
tvbl@tot dtﬂd| Iﬁlrlgoﬂf[@ %ﬂ@proﬂ@t ()ﬁﬂﬁlﬁha geT 2AufMiwith 2BYspian addtaddin2 7
% ) - g hol i ne- 4- rbonyM)-bl pheny
e)g@nﬁq Mfﬁgﬁ %2 g (_8(%)) of the title compound MS (m?z) 647 (M+

triisopropyl silanyl oxy-piperidin- I-yI) pyrrolidin-2-on
e Treat a solution of  Llicparation23

(RR)-3*5 ’513rcﬁ|1|0£‘dl|l Qb Qxé- 1=[U3riR¥GopyliBnf164y-SPRIRRY yBidyaaudia-3-
X | perl
I y)p/n I )p pyr r ol i YmsthslipinhsHy-qartsxplicedsid mathelessbxyl i ¢

acid ﬁgn%a antgre%g( hﬁorbﬂnéﬁﬂ%gugfoﬁlgﬁcﬂ@) d%ﬂl&o 4 [2-0x0-1-(4-

|, 1" -carbonyl diimdazole (0.1 % L SII'
ft@lﬁomonyéﬁjﬁnmxwmmﬂdﬂrehﬁérpafreh@n W]@gthylﬂﬁberw %@&ru(fbw g, 0.8

\%1551) '3:%8 heﬂﬁo hggflgororgc Bad gj‘rp}él)g, @@@6 ﬁl‘iﬂoﬁ) go‘ﬂﬁunﬂ‘garbonate

hours at erature. Loa m xture on silica
LRI I2Lﬁh1maﬂ1d mf TIéE, ROwhk fand 58¢cr 685% wtdWC. de dreanistuianat 60°C,

L&E&( ?@?g?;}ﬂg?&g g\ﬁgép m%%l)%n& gag)s%dtheolfeacttilag te‘iﬁl}ela%lrg QR gﬁjd stir
for 1 hour. Cool the reaction, dilute with ethyl acetate, and wash with water and brine.
Dry the organic layer (Na,SOs), remove the solvent in vacuo to afford crude product, and
purify on silica gel column with 25% to 50% ethyl acetate in hexanes gradient to afford

0.49 g (96%) of the titled product. MS (m/z): 633 (M+).

Preparation 24
(R)-3’,5’-Dichloro-4’-[2-0x0-1-(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-3-
ylmethyl]-biphenyl-4-carboxylic acid
Treat a solution of (R)-3,5’-dichloro-4’-[2-0x0-1-(4-triisopropylsilanyloxy-

piperidin-1-yl)-pyrrolidin-3-ylmethyl]-biphenyl-4-carboxylic acid methyl ester ( 0.36 g )
in THF (5 mL) and methanol (2 mL) with 2N LiOH (5 mL) and stir at room temperature
for 3 hours. Partition the mixture between ethyl acetate (25 mL) and 1 N HCI (10 mL).
Dry the organic layer (Na,SO,) and remove the solvent in vacuo to afford 0.34 g (97%) of
the title compound. MS (m/z): 619 (M+).
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Preparation 28 (R)-3 -[4-(3-Am no-benzo [d]
i soxazol -6-yl)-2,6-di chl oro-benzyl] -1-(4-

W eooragpsopyl si |l anyl oxy- pi peridi n-1-yl)-pyrrol PC/OSDOTO67182

e Stir a mxture of acetohydroxam c acid (0.046 g,
0.61 mmol ), potassium carbonate (0.169 g, 1.22 mol)
in DVF (5 nL) and water (2 nL) at roomtenperature for
10 minutes. To the m xture, add a solution of

(R -3 ,5 -Dchloro-3-fluoro-#4--[ 2- oxo- | - (4-
trllsopropyIS|Ianonxy pi peridin-I-yl)-pyrrolidin-3-yl
met hyl ] - bi phenyl - 4- car boRiepatien 350. 151 g, 0.244 mmol)

f

S S kRS L Syt P EEREL SHE R E
vvi t h et hyl 1 afbehm)eopylmanyio)xy pimddhva]sjri) phr@glit-2oBs Wit h
the. of b Sy ERaF e LS g tEs darpTntc- PbEap o
piredeint I-@d)-pyrosidar-3 yawhﬁm b}ﬁwnyf %Lcirb@(yﬂleﬁd:ld ((13337yg/ ﬁ15|45 @#nol)

t ; t % 9 cet gt e/ hex
o7 G eh OO AE Y - esguid gy ( Fithe of Find) SRR
Glﬁﬂiﬁi@dm %oannﬁ)Bifaﬁl}e "ﬁ@at lhe(rMb}lon Rite pariftdrometBRApipRidite
fY@r@CM?ﬂ#es(Bd?%éﬂ %h&%ma}lp Wlﬁﬁﬁ@wlﬁhﬂam&lew }06 g, 0.818 mmol)

R gtﬁlfbldﬂzmoars%ﬁ)oﬁ%ﬁ criduteh 11984 & %lk{areamra sKicd 1581 @fumn, flash
(F? benzglox - -di chl or 0- benzy

t9ifh; 2§d<pﬁ0éﬁyq afyl a‘fﬁw%s@;heb@lﬁw adiord Q- 3%; 4#@@& eitidle somppd.

QA§§§/5#5Q]Mapd 20% pal I adi um (11) hydroxi de on carbon
i n ethanol (250 nL.) and net hanol (250 nL) and

stir under a bl oom of HZ2pfgfraden fypurs at room

tenperature. Filter the mxture rou%h celite

CohcERtT-Richlarerd-(id-diflagre-pinsridiaed caray pbipheny |- ydmethyl iré-(4-
ik on S Atk BP0

pr odudteat a\@h(twtl za)‘ (R)48.p -dichloro-4’-[2-ox0-1-(4 trllsopropylsﬂanyloxy—
piperidin-1-yl)-pyrrolidin-3-ylmethyl]-biphenyl-4-carboxylic acid (4.0 g, 6.45 mmol) in
CH,Cl, (40 mL) with 1,1°-carbonyldiimidazole (2.09 g, 12.91 mmol) and stir for 1 hour
at room temperature. Treat the reaction with 4,4-difluoropiperidine hydrochloride (1.53
g, 9.68 mmol) and diisopropylethylamine (1.69 g, 9.68 mmol) and stir for 12 hours at
room temperature. Load the mixture on silica gel column and flash with 25% to 35%

ethyl acetate in hexanes to afford 3.8 g (81%) of the title compound. MS (m/z): 722
(M+).

Preparation 27
(R)-3-[3,5-Dichloro-4'-(morpholine-4-carbonyl)-biphenyl-4-ylmethyl]-1-(4-
triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one
Treat a solution of (R)-3’,5’-dichloro-4’-[2-0x0-1-(4-triisopropylsilanyloxy-
piperidin-1-yl)-pyrrolidin-3-ylmethyl]-biphenyl-4-carboxylic acid (0.2 g, 0.32 mmol) in
CH,Cl, (15 mL) with 1,1°-carbonyldiimidazole (0.10 g, 0.65 mmol) and stir for 1 hour at
room temperature. Treat the reaction with morpholine (0.06 g, 0.65 mmol) and stir for 12

hours at room temperature. Load the mixture on silica gel column and flash with 25% to
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(M+). Preparation 30 Trifl uoro-nethanesul fonic acid
3-Chl oro-4-[ (R)-2-oxo-

wa2qo4A27188 sopr opyl si | anyl oxypi peri di n- PCT/US2007/067182

1-yl)-pyrrolidin-3 -yl nmethyl] -phenyl ester Treat a
m xture of (R)-3-(2-Chloro-4-hydroxy -benzyl)- 1-(4-
triisopropyl silanyl oxy-piperidin-I-yl)-pyrrolidin-2-on
e ( 0.75 g, 1.56 mol), pyridine (1.26 g, 15.6 nmol)
in methylene chloride (200 n¥)- at 00C
wi thtrifl uoronet hanesul fonic anhydride (0.66 g, 2.34
Bt ghydacttatt inrhexdnes foediord @0 § G10%d) ofi dhertitlacodP@ndnd Stinér 688
#h/ﬂl ur at roomtenperature. Dilute the reaction
xture with nmethyl ene chloride and wash with water.

Dry the organic layer w %éo%qg remove the sol vent

in vacuo, and purify the duct on silica gel

col um (\Ra')B|E[4{{5%ns't1d5+§pbnzakd¢iscataeolimylhéﬁajiréﬁorbbelafyf alr (d—
01289, Sl AL, SRR AR 2 018

1-(4- Sﬁﬂamom[r@pﬁ/dcslohﬁhyiamg/am (EHI4I6(§| 0.61 mmol), potassium carbonate

i(& ?(%g %ﬁy%r ol lg{ng?lélg (F ﬁ&) gnwﬁ%h&é’%r ¥00m4ter(1:1%er:rgt(1)1rey tlor fO

tofiihditbd) onoqhmm@*a .esld lafsolntien AR 3F-Odhsre-34tuoro-4'-[2-0x0-1-(4-

'R)-2-o0xo0-1 -(4- .. . ) ..
Qélﬁ%@%ﬁ%ﬁ%@i#@% diely By aplidine mgthyll Biphenyl#egpsbonitrile
'(@H"]y % lo-2ah %ﬁﬂdl) ﬁﬁtsﬁf thé GeaBRorht r&on?’énm{u}e for 5 hours and then at

oxycar bonyl phenyl boronic acid
r?ﬁdi ior Ldiguf; &ﬁ%&? Koftdne difyge wih @thywcefeter%miﬁ japd ernh theeg
s M Pd( PPh g541(15om‘%sthtd‘?bﬁ 0F m % e e Bl over
tsefhpl@rsakfméih@ba@@e@eaﬁ@e yider focwml Phgfiyrthe regidue fyrpelica gel

cﬁl%ﬁfaio%%ghgkvhtﬁ [0 tWSb‘D e%gﬁ‘ Xéeta@&ﬁ& Eora AR t d W'ob@g (62%) of

wat er rine. organic | ayer wth Na2SO4,
ﬁ@tﬁh@omheu@olw%ﬁﬁ/ﬂ @3 V@dtb, and purify on silica gel
colum with 0% to 50% et hyl acetate in hexanes

gradient to afford 0.76 Brep@a36gn2% the titled
(R)-3-(2-chloro-4-hydroxy-benzyl)-1-(4-triisopropylsilanyloxy-piperidin-1-yl)-

pyrrolidin-2-one

Purge with N, and H, a mixture of (R)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4-
triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one (36.61 g) and 20% palladium (IT)
hydroxide on carbon (7.2 g) in ethanol (250 mL) and methanol (250 mL) and stir under a
bloom of H, for 12 hours at room temperature. Filter the mixture through celite.
Concentrate the filtrate in vacuo and purify the crude mixture on silica gel column with
25% to 35% ethyl acetate in hexane to affort 0.75 g of the titled product. MS (m/z): 481
(M+).

Preparation 30
Trifluoro-methanesulfonic acid 3-Chloro-4-[(R)-2-o0x0-1-(4-triisopropylsilanyloxy-
piperidin-1-yl)-pyrrolidin-3-ylmethyl]-phenyl ester

Treat a mixture of (R)-3-(2-Chloro-4-hydroxy-benzyl)-1-(4-
triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one ( 0.75 g, 1.56 mmol), pyridine
(1.26 g, 15.6 mmol) in methylene chloride (200 mL) at 0°C with
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product. M5 (nmfz): 599 (M+). Preparation 32 3'
-Chloro-4" -[(R) -2-o0xo0-

wa2qo4A2788 sopr opyl si | anyl oxy- pi peri di n- PCT/US2007/067182

1-yl)-pyrrolidin-3 - ylnethyl]-biphenyl-4-carboxylic

acid Treat a solution of

3'-Chloro-4"-[(R) -2-0x0-1-(4-triisopropylsilanyl oxy-pi
peri dinl -

yl)-pyrrolidin-3-yl nethyl]-bsphenyl - 4-carboxylic acid
methyl ester ( 0.76 g ) in THF (15 nL ) with 2N Li OH

(i Buombrpetbanesudiomce taalmpleid @ (0.ates, 2S¢ nbmdl pardsstir Par¢aictiorofor 1 heur at

n’6“£§f %H({)&lfll?fhwﬁ%?ro%&q% &&tﬁ}e?ﬁﬁ%u%%ﬁ%%ﬁglﬂé&l\é Wi mgtglﬂgne

€ organic ayer W renove
sbiovidnindi wesk adtiovata. B e drednid fBaygr itlOBE4SD, obmbretht idiVaat in

ar at
Vﬁ@% riﬁ@un&tlh%(l;lgﬁ%lpm?%% {) .FV?- ?: 1%1?] )\/Vlltlh(}? 6eer%l|1yé a(hetat(f in
hbgunyd o-abfofalesnyd 0894 lofrik kiyle ]:orhpound MS (m/z): 613 (M+).
(4-triisopropylsilanyl oxy-piperidin-
1 yl)-pyrrolidin-2-one TM ution of
- ¢hERIoR- 4 [(REL-Rlo- 2« D¥lsdproply Rildyl dx§ PRcoipil IS1)-piiy b1 b3 -

- p| peri dinl -
yl) - pyrrol i di Hosthy]lhirhegyli-griorehisscidmebylssiyr i ¢ acid

(0.2 Brm%a Bt BRI )ri fludrdIiefrhi sl fonicHedd 3MChHIBro- éllg(R) -2-0x0-1-(4-

| . I'"-carbonyl diimdazol e (0. and stir

figisorgep kiRl -Riberiday wer?pfgpla\filwgylmqth@érph%rwbe% 83 835
%Iﬁ&]) 4- ﬁléth(ﬁ;éy@ﬁﬁ&lﬁﬁﬁh’@ﬁ(}llwr&ﬁé hi gy, qr&%@lﬁ 'sgﬁu&lQarbélgte

? di i'sopr opyl et hyl am ne

rﬁ%$ g Aa%lmglto yin T3F (Mﬂhbﬂﬂé’wﬁ@r (¢ Bdoia @hﬁe . éﬁhﬁrfélxttlz%%t&0°
(1Y% Q
e G e S
thher tCEOlOI e conpou didite Wish ¢ty lzdcetae 201d(dsh witPmetsa piat brtm BMy the

)(OE%P%AQ’% ﬁlﬁ %&n@t %%%Téfh_g %@Lé{ﬁ’ EO7RLOGhd SIS oh 5% L0 limn
twiihi 096 r 9Py ¢tByllaseiytk axhexpia gradatinntolaffiptd)0. Tyg (93%4) df the Htlah
Sroduct. MS (m/z): 599 (M-+).
Preparation 32
3’-Chloro-4’-[(R)-2-0x0-1-(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-3-
ylmethyl]-biphenyl-4-carboxylic acid
Treat a solution of 3’-Chloro-4’-[(R)-2-0x0-1-(4-triisopropylsilanyloxy-piperidin-
1-yl)-pyrrolidin-3-ylmethyl]-biphenyl-4-carboxylic acid methyl ester ( 0.76 g ) in THF
(15 mL ) with 2N LiOH (15 mL) at room temperature for 5 hours. Partition the mixture
between ethyl acetate (25 mL) and 1 N HCI (10 mL). Dry the organic layer with Na;SO4
and remove the solvent in vacuo to afford 0.73 g ( 98% ) of the title compound. MS
(m/z): 585 (M+).
Preparation 33
(R)-3-[3°-Chloro-4’-(4-trifluoromethyl-piperidine- 1 -carbonyl)-biphenyl-4-ylmethyl]-1-
(4-triisopropylsilanyloxy-piperidin- 1 -yl)-pyrrolidin-2-one
Treat a solution of 3’-chloro-4’-[(R)-2-oxo0-1-(4-triisopropylsilanyloxy-piperidin-
1-yl)-pyrrolidin-3-ylmethyl]-biphenyl-4-carboxylic acid (0.2 g, 0.34 mmol) in CH,Cl, (15

mL) with 1,1’-carbonyldiimidazole (0.11 g, 0.68 mmol) and stir for 60 minutes at room
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Treat a sol ution of
3'-chloro-4'-[2-0ox0-1-(4-triisopropyl silanyl oxy-piperi

wWa@lRw7l1yie3s pyrrol i di n-3-yl net hyl ] - bi phenyl - 4- cR€HUK3007/067182

acid (0.2 g, 0.34 nmmol) in CHC 2 (15 nL) with
l,1"-carbonyldiimdazole (0.1 1 g, 0.68 mmol) and stir
for 1 hour at roomtenperature. Treat the reaction

with 4, 4-difl uoropiperidine hydrochloride (0.08 g, 0.5
1 mmol ) and diisopropyl et hyl-sgrine (0.07 g, 0.51 mol)
and stir for 12 hours at roomtenperature. Load the
rémqretaterc ofiresi the wactee| withol-tnthoroicgy bpimiridine 096r0eh1&GH0(0. 10 g,

M B A b RS BB e LSRR Gl o
(tﬁ)peﬂauBe Nkydd-tBe n{xR)re Bn (dichgah zylmuyHaRh G4t i0&hto GO%- doleyih agetate
one Di

4“ é‘%% 1o SRl NERE | Sl BB §i¥ e 320 v
in 25 mM of dry T|—|Frep§3’alld>ﬂ£1d tO -78C. Add

%E%—Eﬁ}ogql 8&% %rgA@tPro—plperl 1ne arbonyl) b1p1(1:)enyE£)-yfrI eThy*?]t 1-(4-

5 Benzy' Onyﬂm&frWﬁﬁwy@pé’ndﬁi chhgyeohenzene (3. 10
Let the reacti sl.ow y
war m Fﬁ?awo%%twéﬁﬁér%{%wé ?Q)’é)nlﬂ(f‘ - SORTORN R Ty pipenidin- -

g@tﬁwoﬁ@insam%@y%lﬁlghﬂML&fboxﬁm dcal .2l gn 0 @h lﬂﬁhomﬁ@f@tﬁ (15
| um separation affords 3.09 g (69% pr oduct
mléwpha]t I d.‘,qrb@eyldumldazole (0.11 g, 0.68 mmol) and st1r for 1 hour at room

(te%pef]augr@ S)f reﬂt‘ e %Mkongmﬁﬂpil @?fﬁ%%ipgh(ﬁlng’h%drach%r{dé '((b@glg Yls1

oxy- 2, 6- | or o- benzy ({3@( - oxob Di ssol ve

mrgéhwﬂ dnsor[rg:yaezth%@my( .9, 5611@!11@191 Pk sir B@ﬁz;bpl}rs plerrem4

SR AL LS & 38 (el PO ke
Nah@@@ 1@ 2ihord 915866141%)) 9f theSttler copripeunrde P (izy 68BPehsi on
for 3 hr at roomtenpera i ch with I Msolution
of sodiumthiosulfate (3 : ract in ethyl

d8ed-Beezyl- @cﬁ(R)Fm(48®pa>r1@tyi—b61-d'whfom’—ti®2ﬂ)-8%gl—e(nﬁﬁl]—55}@zobcﬂin—2—one
4- (4-Benayl ; %e 03 perthAP—lerilogr.i—ro]iaséblidin—}one (2.21g, 8.52 mmol) in 25 ml
of dry THF. Chilled to -78°C. Add LiN(TMS), (10.23ml, 10.23 mmol). Stir for 30 min
at same temperature. Add 5-Benzyloxy-2-bromomethyl-1,3-dichloro-benzene (3.10 g,
8.95 mmol) in 5 ml of THF. Let the reaction slowly warm to room temperature.
Quench with ammonium chloride saturated solution. Extract in ethyl acetate.
Column separation affords 3.09 g (69%) of product.
Preparation 36
(S)-4-((S)-4-Benzyl-2-ox0-oxazolidin-3-yl)-3-(4-benzyloxy-2,6-dichloro-benzyl)-4-oxo-
butyraldehyde
Dissolve 4-Benzyl-3-[2-(4-benzyloxy-2,6-dichloro-benzyl)-pent-4-enoyl]-
oxazolidin-2-one (3.09¢g, 5.89mmol) in 3/1 mix of THF/water (100ml). Add OsO4(5.99¢g,
0.59mmol) and NalO, (3.82¢g, 17.86mmol). Stir the resulting suspension for 3 hr at room
temperature. Quench with 1M solution of sodium thiosulfate (300ml). Extract in ethyl
acetate. Column separation affords 0.885g (28.5%) of 4-(4-Benzyl-2-0x0-oxazolidin-3-
yI)-3-(4-benzyloxy-2,6-dichloro-benzyl)-4-oxo-butyraldehyde.
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15

20

yl)-3-(4-benzyl oxy- 2, 6-di chl or o- benzyl ) - 4- oxo- butyral d
ehyde. Exanpl e 1

W@ R)07327648 Benzyl oxy- 2, 6- di chl or o- benzyl) - | - nor ptibUB20071067182

yl -pyrrolidin-2-one Stir a mxture of dichloroethane
(25 nL), N-am nonorpholine (0.204g, 2 mmol),

(R -4-((R) -4-benzyl - 2- oxo- oxazol i di n- 3-yl ) - 3-(4- benzyl
oxy- 2, 6-di chl or o- benzyl ) - 4- oxobut yr al dehyde (1.064 g,
2 mmol ) and sodiumtri acet oxybor ohydride (1.266 g, 6
mmol ) at roomtenperature for 12 hours. Bring the
reaction to 600C and stir Exampl8 lhours. Cool the

e e B R AR B0

solvent in vacuo to aff cr&we product, and purify
on silicawth a 50 to 5@@ t acetate i n hexanes
gradient to affo NO@ 8| i tled product.

M5 (mz): 435 (Mr)_/Exa

(R-3-(2, 6- D chloro 4- hydroxy benzyl

| - mor phol i n- pyrrolidin-2-one Purge a m xture

(R) - 35( %ﬂﬂfw%@eghl%osthmeé%? 6% %élﬁwmrﬂholf%(a%ﬂg .% nszOD
xkpw«mlzmnfm 2%@&&&&1&63 Q- 36@%@@%@@6 &@thfBLl{ehk))l) 4-0x0-

droxi de on carbon ) in ethyl acetate

\bPWIMy%Fr{d 06 ath D), apd tripegfaxyberhy didat 1.2 g 26 mr)nol) at

B %nﬁ‘kraf&@f@rﬁ@ﬁ&% aﬁHﬁ%‘ithe Féa&tﬁo%rto B@D@ RO 3 h@ﬁr@ UQ&bl the
celite and concentrate t [trate in vacuo to affo

@cagBory diigo ggith dichiokemethani capd p%luwéh walgs 1y thy orga%'layer
fheol f ili h
(NI AR fedplvens i racye < affp crde oy and puriy on siica i o
S0 4r BY¥aythyl @ﬁq@hgm yd:xaneS)grarbttnhgd dftord 0.07 g (80%) of the titled product.
I@&pggégw4% pyrrolldln 2-oneTreat a m xture of
aﬁ?P | oro-4' nnrphol|n 4-yl - 2-oxo-pyrrolid

in-3- ylmethyl) - blphenyl Roxylic acid trifluoro
acetate (0.16 g, 0.28 mol Cl2 (10 nL) wth

' - é&kb&@mhimﬂdwdﬂoey{omwgﬂ-lgorpbolﬁl74 -pipyiriolidin-2-one
4-trif|uoronethylpiperidigs C

Ot L
_/ cl OH

Purge a mixture of (R)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-morpholin-4-yl-
pyrrolidin-2-one (0.66 g) and 20% palladium (IT) hydroxide on carbon (0.15 g) in ethyl
acetate (30 mL) with N, and H, and stir under a balloon of H, for 2 hours at room
temperature. Filter the mixture through celite and concentrate the filtrate in vacuo to

afford 0.43 g (82%) of the titled product. MS (m/z): 345 (M+).

Example 3
(R)-3-[3,5-Dichloro-4’-(4-trifluoromethyl-piperidine- 1 -carbonyl)-biphenyl-4-ylmethyl]-
I-morpholin-4-yl-pyrrolidin-2-one

Cl
0 =
0] N—N
\_/ cl O \
O
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hydrochl ori de (0.081 g, 0.43 mmol) and
di i sopropylethylamne (0.1 10 g, 0.86 mmol ) and stir

WO 20071276B0OuUr s at roomtenperature. Load the mnm RETOL200TI067182

silica gel colum and flash with 50% ethyl acetate in
hexanes t0100% et hyl acetate to afford 0.081 g of a

m xture of the title conpound and inpurity. Re-purify
via reverse phase HPLC to afford 0.055 g (34% of the
title conpound. M5 (nfz): 584k-(Mt). Example 4

(R) - 3-(4-Benzyl oxy- 2, 6-di chl or o- benzyl ) -1 - (4-hydroxy-p
i per i dicat 4 mitgre pfR) G .5 ’ddinhlgnoeﬁﬁélﬁtdmh@nfﬁy&t%ww—mﬁolidin—&

. ; . ) .01
?rlrg&f%@’_gl’%flg@_[lg_g&ﬁé’&lﬁa&d RS DRtk Y08 YO LR i REct, (10
(0RR))-wéeh( 1, R)Gaﬁ)obﬁdﬁlylidaa}leoéod}% 2067 imohiat); 3-tjflyor @udtyhieritihe

benz 0x0-hut yral d .2
Fi¥adnitigsth R &' Qirarae ebd S Sy BbYRRY TN 4308 ana
22907 12 houpd 9t rédm feﬂlpﬂﬂaﬁ&ﬂpled’aa&hﬂrﬁlem o2sillcahy@UedumBind dfthsh
th ion to.55C and St.i 1 hour. ol. the
s g e t1bfeStshescRiaig MG QT Rre of

\ﬂ&ttﬁfe coﬁibyuﬂdrhﬁd @hG iy . CRE-pYEY v(aNawd B phaseHEITRY® Rl 0.055 g
In vacuo to afford _crude product, and purify

6?140@ ‘?ft]&eéltlﬁcpﬁ‘pﬁu%@% eVRY P3Nt e and 10% net hanol

in nmethylene chloride to afford 30 g (90% of the
titled product. M5 (m z): 22a8pledn) “Exanple 5

(R)- 33c4(§en§f1&}ciz %Qﬁc‘h‘l(ﬂoB&&&Qﬁy(ﬂhﬁfﬁ?ox&-)ﬁnﬂenﬁﬂ lhwif)ﬁl(c\lrdﬂi Rone

eridin-| ) -pyrrolidin-2-one urgeamxtureo
(R) -3-(4- benzyl oxy- 2, 6- d@ChI or o% benzyl)-l - (4- hydr oxypi

peridin- |-yl)-pyrr ~OnRe 0 26 g) and 20%
pal | adium (11) Hoy oxn\delo in ethyl

acetate (25 nL) wt or and5th tir under a
bal  oon OFH2 for 4 hours at roomterrperature. Filter
t he niit umextirh DbdigﬂomethilrteQSMLl; Ohaaind Adtydrdaxiygiperidine (10.66

RN O
dichloro- benzyl) 4-oxo-butyraldehyde (40.2 g, 76.57 mmol) and sodlum
triacetoxyborohydride (48.47 g, 229.71 mmol) at room temperature for 21 hours. Bring
the reaction to 55°C and is stir for 1 hour. Cool the reaction, dilute with dichloromethane,
and wash with water. Dry the organic layer (Na,SO,), remove the solvent in vacuo to
afford crude product, and purify on silica with a 100% ethyl acetate and 10% methanol in
methylene chloride to afford 30 g (90%) of the titled product. MS (m/z): 449 (M+).

Example 5
(R)-3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one

o cl
ol OH

Purge a mixture of (R)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4-hydroxy-
piperidin-1-yl)-pyrrolidin-2-one (0.26 g) and 20% palladium (II) hydroxide on carbon
(0.08 g) in ethyl acetate (25 mL) with N, and Hy, and then stir under a balloon of H, for 4
hours at room temperature. Filter the mixture through celite and concentrate the filtrate in

vacuo to afford 0.205 g (99%) of the titled product. MS (m/z): 359 (M+).
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(R -3-(3,5-Dichloro-4'-fluoro-biphenyl -4-ylnmethyl)-I-(
4- hydr oxy-piperidin-l1-yl)- pyrrolidin-2-one trifluoro

w@e@rar®sBri ng a m xture of trifluoro-net hanesedCT/U81007/067182

acid (R -3,5-dichloro-4-[1I-(4-

hydr oxy- pi peridi n-1-yl)-2-o0xo-pyrrolidin-3-yl methyl]

- phenyl ester (0.102g, 0.21 nmol),

4-f | uorophenyl boronic acid (0.035 g, 0.25 mmuol),

sodi um carbonate (0.066 g, 0562 nmol) in THF (10 nl)

and water (3 nmL) to 600C. To the m xture at 600C, add
Pd(PPh3)4 (0.015 g, 0.01 ExamplkY raise the reaction

: 8 . ' ) :
r oot o Gieh P A B g Sl PR R0
wat er and bri ne. Dpyrrolingn-drogatriftnoteeagetate( Na2SO ) ,

renove the solvent in vacuo to gfford crude product,
and purify on silica gel @olum gand HPLC ( Reverse

Phase) to afford 0. OPL.HE qi; ed product. M
(mz): 437 (M) .H@%E%EN R) -
,5-Dichloro-4'-(4-tritluorom& hyl - pi|

1- carbonyl) - bi phenyl - 4-yl nethyl] -1-
(4- hyggﬁ:f%?hl%l(t&r%rolf dieiorolm¥hdrcBFin@! (ﬁ_)—?% ,_59({1&110?‘0—%%1—(?—

m xtur
(hR)ro8y-pBeirdiokl eh)-Dore-dyrrdlidlit3-y nhatigd lophetylyekte pi0pOR ¢, @i 21 eninol),

bonyl ) - o :
SRR 09 5 423 Pl gy PPy P89 &40 o)
Gl THEI( ).} mydrweadri(8lintl) 2> 6030 To@hdixg)rs at BOFC (@d MLPPang(0.015

o Bl ol Hisp e o a0 h PR B Clot e

gédctiérg diriitt Kvit@ eyl a;o%&%ﬁr aicﬁlvqasﬁ RAthWwasd a}M bifineS Qﬁl\gg{g &g)ganic layer
|.carbonate (sat oy t he rgani Cc ayer .
(NS08 tamove depaivertin dsue i o5 Weoleradwa&aépmfwa ailica gel
QORMABLE HPLONRSVdricTha@§ o LRV Wot the LAQPHBHLRY

acetate and 10% net hanol in nmethylene chloride to

MS or@: 43208y (76% of the titled product. MS (mz):
598 (M) . Exanple 8 Example 7

(R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-1-

(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one

Treat a mixture of (R)-3-[3,5-dichloro-4’-(4-trifluoromethyl-piperidine-1-
carbonyl)-biphenyl-4-ylmethyl]-1-(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-
one (0.34 g), THF (6 mL) and water (6 mL) with TFA (2 mL) at room temperature for 1
hour and at 50°C for 2 hours. Cool the reaction, dilute with ethyl acetate, and wash with
sodium bicarbonate (sat.). Dry the organic layer (Na,SOy), remove the solvent in vacuo
to afford crude product, and purify on silica gel column with 100% ethyl acetate and 10%
methanol in methylene chloride to afford 0.205 g (76%) of the titled product. MS (m/z):
598 (M+).
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(R -3-[3,5-Dichloro-4"-(4,4-difluoro-piperidine-I-carb
onyl ) - bi phenyl -4-yl nethyl ]-1-(4- hydroxy -piperidin-

W@ 2007)127698 r ol i di n- 2-one Add water (60 niL) and ACKUSD07/067182

m) to a solution of (R)-3-[3,5-dichloro-4'-(4,4-

di f |1 uor o- pi peri di ne-1| -carbonyl) - bi phenyl - 4-yl met hyl ] - |
-(4-triisopropyl silanyl oxypi peri di n-

| -yl)-pyrrolidin-2-one in THF (60 nmL.). Stir the

m xture at roomtenp for 12 _gpurs. Partition the
reaction with ethyl acetate (200 nL) and sodi um

bi carbonate (sat. sol utiofxampe3m), separate the

O ORRL o DR Rl S AR b A AGHES SRt o ARG RS AR o

acet at e} he or i ONS”
Dry over sodium ls}ulkcfxatpmenﬁlnkl—glr) -pamdidicAoeat r at e.
Di ssol ve the residue in 40 Iof di chl or onet hane and

| oad on a Biotage Si M 1385-1 colunm, flash with

ethyl acetate fo 0 £ witch to 8% fethanol in
di chl oromret h o HfNord 8 (9¢7% YoF the
desired product as white §blid. ZN._B66 (Mt).
Exanmpl e 9

(R -3-[3,5-Dichloro-4'-(norpholine-4-carbonyl) - bi pheny

| -4-vyl thyll-l-(4- I i peridin- ) ,

|21 Y ARG et G EARRE P ullon o Rug3 Sghjorq 4-(4.0-

rtifjuot@piperidtihet- b:ﬁbonyﬂ) HipRenB-4-Blndethpi | €1hd4€lhﬁ;01§lropyls1lanyloxy—
hoI e 4-car |

SRR B T BN SRy ok PASEY, 567 os FRsfibest fnomt b o2

Tblirs ( Bartiign thStdattidnheithdtitl dERatat200 (ﬁﬁmah@ ﬁfmufn@blcﬂrBonate (sat.

hour.s. Partbtlon the reaction with ethyl aceta

0
Pt 4 B GFRAFHE B BEHARIC dAYES SKTack e ﬁ‘tl‘fe@}‘ms Wlﬂsalme'(' 300 mL of

SR diRIae, Mtﬁ:oﬁibﬂﬁﬁh&or?ﬁﬂ@éfolutﬁm f@@ov%ﬁ@dﬁﬁt@ﬁwt% fivtek Bnd
another 20 nL of eth acetate, and conbine th

SPRFERTrEe- s%]siﬂlYedh‘*sreSIEbP%/md‘\QéPL elslishiprregihpng and lqaldwpérBlatﬁ%P Si

FBRCERE ML RimnDN SRk ME i @ce’ia@ec' fod g@ rﬂn{hté& fitcBfo 8% methanol in
di chl oronet hane, load on silica col um, and

ﬂ%@ﬁwqthanéﬂmgfforé§ée S BIo0LE qlﬂalr@dspramt EHeslid. M
tQ/5%epgiManol in dichloromethane to

Example 9
(R)-3-[3,5-Dichloro-4'-(morpholine-4-carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-
piperidin-1-yl)-pyrrolidin-2-one

“O@N‘Né‘; O O

Add water (3 mL) and TFA (1 mL) to a solution of (R)-3-[3,5-Dichloro-4'-
(morpholine-4-carbonyl)-biphenyl-4-ylmethyl]-1-(4-triisopropylsilanyloxy-piperidin-1-
yl)-pyrrolidin-2-one in THF (3 mL). Stir the mixture at room temp for 12 hours.
Partition the reaction with ethyl acetate (20 mL) and sodium bicarbonate (sat. solution, 15
mL), separate the organic layer, extract the aqueous with another 20 mL of ethyl acetate,
and combine the organic solutions. Dry over sodium sulfate, filter and concentrate.

Dissolve the residue in 4 mL of dichloromethane, load on silica gel column, and flash
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afford 0.13 grans (84% of the desired product as
white solid. Ms (nmz): 532 (Mt). Exanple 10

W@ R)07327648 ( 3- Ami no- benzo[ d] i soxazol -6-yl)-2, PCT/US2007/067182

6- di chl or o- benzyl ] -1-(4-hydroxy- pi peridin-
1-yl)-pyrrolidin-2-one Add water (3 nL) and TFA ( 1

m.) to (R)-3-[4-(3-am no-benzo[d]isoxazol -6-yl) -
2,6-dichloro-benzyl]-1-(4-triisopropylsilanyl oxy-pi per
idin-1-yl)-pyrrolidin-2-one-¢0.095 g) in THF (3 nL).
Stir the mxture at roomtenperature for 5 hours

Drithiethy] advente atd moritasiandthen hyitchde 8Vanehanphwhlichildrpmethane to
Saﬁglldl{m? riidd &%}jtoﬁh(e A&ired glg)ld%t al %1 te o%lﬁa;i\/?ﬁ {?‘n/%)h 32 d(M+)

organi'c aye over s um su
concentrate. Purlfy the r n S|I|ca gel colum

by using ethyl acetate f|§§ 1 (pn swtch to 5%
ﬁBDBde$Amnmﬁb@hbwmanahﬂ@ﬂﬂ)tdi@ﬂﬂmndm@amﬁﬁGgh%ﬁ@@@ﬁmﬂMﬁk
the desired product as, |te %P b ME (mlz): 475

(Mf). Exanple 1 1 (R)-4Y Pé“o BEHF or o- 4-

[ 1- (4- hydr oxy- plperldln- 1-yl)-@-oxo-pyrrolidin-3

-yl met hyl ] - phenoxy be e Add pot assi um
car bonate (0. 3§§) %EEI)
(0.253 g, 2.

| ugy obenzonitrile

(R -3-(2, 6-d|chloro 4- hydr oxy -benzy
1- (4- hydroxypi peridin- |-yl)-pyrrolidin-2#one (0.5 g,
1.4 pmol) in DMSO Stir the reaction at 800C for 3
hour s Ad€Copeier (el awlcii o, mid) th lQR)e3 4-Cransinirpbnzalidic ertaegl-6-y1)-

. thr one .t i Lt
o S e TRl R B o RS i one 0095
%DJ inf Bie (3 Hl). tSeir tlendlixwond eondm wne)emm'd@for v aousnDilkathef rgaction

silic e 0 g
USRS SR SR BT ioER BT R EREY Mriiecieeni
afyken ey OeBddiin{ &0, fikertahé cdricétatec PrEQUINE resiife (dikga: gel
%glglmgllglgl)u'si% %Elw aecet:!it% first, then switch to 5% methanol in dichloromethane to
afford 0.062 g (87%) of the desired product as white solid. MS (m/z): 475 (M+).

Example 11
(R)-4-{3,5-Dichloro-4-[ 1-(4-hydroxy-piperidin-1-yl)-2-oxo-pyrrolidin-3-ylmethyl]-

phenoxy }-benzonitrile

C
Q CN
ot 0T
cl o

Add potassium carbonate (0.385 g, 2.8 mmol) and 4-fluorobenzonitrile (0.253 g,
2.1 mmol) to a solution of (R)-3-(2,6-dichloro-4-hydroxy-benzyl)-1-(4-hydroxy-
piperidin-1-yl)-pyrrolidin-2-one (0.5 g, 1.4 mmol) in DMSO. Stir the reaction at 80°C for
3 hours. Cool the reaction, dilute with ethyl acetate, and wash three times with water and
one time with brine. After drying the organic layer over sodium sulfate, filter and
concentrate under vacuum. Purify the residue by silica gel chromatography with 50%
ethyl acetate/hexane to 100% ethyl acetate gradient to afford 0.32 g (50%) of the title
compound. MS (m/z): 460 (M+).
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(R -4- {3 ,5-Dichloro-4- [1-(4-hydroxy-piperidin-
1-yl)-2-oxo-pyrrolidin-3 -yl nethyl] - phenoxy

WO 29e¢n2mes de Add water (6 nL) and TFA (2 ni) tBCT/US2007/067182

(R -4-{3,5-dichl oro-4-[2-oxo-1-(4-
triisopropylsilanyl oxy-piperidin- 1-yl)-pyrrolidin-3
-yl methyl] -phenoxy} -benzamde (0.21 g) in THF (6
m.). Stir the m xture at roomtenperature for 12
hours. Dilute the reaction wi-h ethyl acetate and wash
wi th sodi um bi carbonate (sat. solution), separate the
organic | ayer, dry over shdimpe 8ulfate, filter and
th at Yt Si | -0l

S e R R e
nethanol i n di chl or oneplrapey tienzinfide d 0. 158 g (100%)
of the desired product as mhlte sol i d. NB (mz): 478
(Mt). Exanple 13 (R -3 -(

, 5-Di chl oro-4' -trifluor nethyl blphe nethyl)
1- (4- hydr oxy- pkfe [ ;rru di n- 2 one Bring
a mxture of tF uo, r-,. N aci d
3,

t

5-di chloro-4-[(R)- 2 oxo I (4-

riisagyapt €6 Ihgmﬂd@m @i an?)rtb @R)M-I{s $1dchRYS-1 g lodb-0=(3- yI
nmet hyl ] - phenyl ester 9

4r11§?Hr?HYuSé1P@ﬂ@%YrRIP%Hl§hifD’Bd’b’Hﬂil@nadﬂl@et{lﬂ zghengxy}obegleamlde (0.21
THF &P P8 a{ehﬁlaa&@at(r&&%n@era%@ﬁ)r T Rburs.| Iﬁﬂazklﬁlg(r@a@mn

) and water (13 to 600C. To the m xture at
adth oy mRk) ?énd(vzﬁsmm sodjurp bicathengte (sRasajetionhsenagie e erganic
{
lg)ggtglﬁg(%\}éf dFl%tl g@% fﬁﬁ]‘gt E& f&ng%rg{agelgﬂﬁ the g@f&k Brpﬁhca gel
waluem banging pihmbacetme;ﬂrﬁth@emmwlt@ S%awlnanolNam@iO}O,methane to
r Y Y - C r

(ELHI A AR & AL R el

acetate in hexanes gradi e ford 0.12 ¢
of (R -3-(3,5-Di chIoro-4'-g%?#%%gionethyl-biphenyl-4-y|
maRR3A(3), 5-Diqhdbro-4'-trifluoromethyl-biphenyl-4- ylmethyl) 1-(4-hydroxy-piperidin-1-
triisopropylsilanyl oxy-hi yl)-pyrrolidin-2-on
e. To a m xture of YB IPrrOh(%nQ -one
(R -3-(3,5-Dichl oro- 4'-t6|fluor&nethyl bi phenyl - 4-yl e
thyl)-I-

Bring a mixture of trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-ox0-1-(4-
triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-3-ylmethyl]-phenyl ester (0.18 g, 0.29
mmol), 4-trifluoromethylphenylboronic acid (0.07 g, 0.36 mmol), sodium carbonate (0.09
g, 0.86 mmol) in THF (26 mL) and water (13 mL) to 60°C. To the mixture at 60°C, add
Pd(PPh3), (0.02 g, 0.01 mmol). Raise the reaction temperature to 80°C and stir for 1
hour. Cool the reaction, dilute with ethyl acetate, and wash with water and brine. Dry the
organic layer (Na;SQy), remove the solvent in vacuo to afford crude product, and purify
on silica gel column with 25% to 50% ethyl acetate in hexanes gradient to afford 0.12 g
of (R)-3-(3,5-Dichloro-4'-trifluoromethyl-biphenyl-4-ylmethyl)-1-(4-
triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one.
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(4-triisopropylsilanyl oxy-piperidin-I-yl)-pyrrolidin-2
-one (0.12 g) in THF (6 nL), add water (6 nL) and TFA

W@ 200m127686t i r the mi xture at room tenperat ure POF/UIRD07/067182

hours. Dilute the reaction m xture with ethyl acetate
and wash with sodi um bi carbonate (Sat.) and water.
Separate the organic and dry over sodium sul fate,

filter and concentrate. Purify the crude m xture on
silica gel colum with 50% eghyl acetate in hexane to
100% et hyl acetate to afford 0.088 g of the titled

pr odudt a nNBuferaf £5})-3-4BY- DidWoro- 4Exiélnpﬂoeleth41 biRhengl-d{yBnethyl)-1-

(FR AL o Shanget DS IS, ) B

avapdr )@6 nnL&aIei‘TEA (X iUprSw Iﬁ@tﬂmanmesaxlrécomtempamume for 12 hours. D11ute

(
%l}el rIe%C(t)IBIrl 61’1F1)Xt],11§ le[h e??yl a 9at rvi(/a&h WltP SOC}I)]ITI 6) farb&lat%l Sa:[.éa}n |
reitdny S¢papiiethy brg&ﬁlt arid (ﬂt@ oizélr sgdiubh. safateqfiie} and concentrate Purify

4- rret yI sul fon bor onj cid (0,06 .
Tl PR TR 605 St svtafitn e Criorq oy

ribétataftﬁhfml €08« glafmiltléaprﬁﬁfaﬂ.Mﬁ@nﬂzb}mgwar e at 600C,

add Pd(PPh3)4 (0.02 g, 0.01 mmol). Raise the reaction

tenperature to 800C and sEXMGI 1 hour. Cool the

r @3St SMDicHlbtd U 8ndtah EubN biphe Sl at Bme @I lmpdl‘é&ﬁ Biperidin-1-

wat er and bri ne. Dry the organic |ayer 0),

renove the sol vent in VACUHOHNZFSrd cr ude pr oduct ,

and purify on silica gel columm with 25%to 50%ethy|

acetate in hexanes gradicent to

f(R)-3- (3, 5-Di chl Ane
ot(hgll)-l(-(4 tH(‘:O sop oﬁi/j @

1-yl)-pyrrolidin-2- 8 g
(R)-3-(3,5-Dichloro-4'-net hanesul fonyl - b\ﬂhenyl 4-yl me
thyl)-I-

(4-tr i [ %Q inrd eyl pobidin-2
one. PUEB AT G S AR BE A ARG S
(tﬁs@x@pyl&lﬂalhylox}ha'pmdm- yb-patrohdodvtiaetpel]-phanyeesta (0. 19, 0.22
QNI 4-Reh AL fonylphenylboronic acid (0.06 g, 0.28 mmol), sodium carbonate (0.07
g, 0.67 mmol) in THF (26 mL) and water (13 mL) to 60°C. To the mixture at 60°C, add

Pd(PPh3), (0.02 g, 0.01 mmol). Raise the reaction temperature to 80°C and stir for 1

- bi phenyl - 4-vyl
)§‘r|d|n-

hour. Cool the reaction, dilute with ethyl acetate, and wash with water and brine. Dry the
organic layer (Na,SQO,), remove the solvent in vacuo to afford crude product, and purify
on silica gel column with 25% to 50% ethyl acetate in hexanes gradient to afford 0.12 g
of (R)-3-(3,5-Dichloro-4'-methanesulfonyl-biphenyl-4-ylmethyl)-1-(4-
triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one.

To a mixture of (R)-3-(3,5-Dichloro-4'-methanesulfonyl-biphenyl-4-ylmethyl)-1-
(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one (0.12 g) in THF (6 mL), add
water (6 mL) and TFA (2 mL). Stir the mixture at room temperature for 12 hours. Dilute
the reaction mixture with ethyl acetate and wash with sodium bicarbonate (Sat.) and
water. Separate the organic and dry over sodium sulfate, filter and concentrate. Purify
the crude mixture on silica gel column with 50% ethyl acetate in hexane to 100% ethyl

acetate to afford 0.088 g of the titled product. MS (m/z): 497 (M+).
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the reaction mxture with ethyl acetate and wash with
sodi um bi carbonate (Sat.) and water. Separate the

woe@antwsaand dry over sodiumsulfate, filter aPcI/US2007/067182

concentrate. Purify the crude m xture on silica gel
colum with 50% ethyl acetate in hexane to 100% et hyl
acetate to afford 0.088 g of the titled product. M
(mz): 497 (M). Exanple 15

(R -3-[3 -Chloro-4"-(4-triflgpronethyl -pi peridine-l-ca
rbonyl ) - bi phenyl -4-yl nmethyl]-1-(4- hydroxy -piperidin-
1-yl)-pyrrolidin-2-one TrBsmmpe K xt ure of

5@)%3? )[é‘hl% BALE fﬁgroﬁaféﬁhéfg h{pﬁﬂé’ﬁé’ PR BYAyIPhBRAY B Oy TR -(a-

1-(4-triisopr opyli}slrdxarmbeuﬂyl Fpl)pemoldiim2-one
1-yl)-pyrrolidin-2- one (0.12,g), THF (3 L) and water
(3 m) with TFA ) at pom tenperature for 5

hours. Dilutg, E and wash
wi th sodi um b|c (sa . c |layer

(Na2SO ), renove the solvent in fford crude

product, and purify on silica ge with 100%

et hyl acetate and 10% net hanol in netawyl ene chloride
to afford 0.05 g (53% of the titled product. M
(m z) Treg‘gcyrm(;q%ry of @Ynt3[-ehlqig-4’-(4-trifluoromethyl-piperidine-1-carbonyl)-

Goff)heﬁ”y‘lh%/lﬁ@ﬂ‘}ll?f 19:4. trligé]pr@pﬂéllfahﬁ%)gplgc;:(rﬁﬁ{ | gfn)gbsflrﬂolnﬁ_ﬂrzb&l@xd) 12
g) )Z]P;F @ynlp)cﬂnd dqahe.r joal mﬁ wirhy TgAibmj_t) pbq%omﬁergperature for 5 hours.

Iné ?éaftn)ln%lﬂl e%y] (& SHal AR HAnRLBER bR ndts &Q{)b%}y khe

e ny

Mgﬂhwéltyhy (Na:$0) Aretnpvd tho poloqmy Insiabanty [affksd-qpideerddict and pyrify
%ogrs);’f el c fu]r%ﬁ'zxvl%nlg)g§ eﬂg/? ags)tatt?]aéndnl]ldg/ rlgl?tg 0% in méj[ﬁ%/lv‘@e c%forlde to
taﬁ‘rmﬂd)’(m gJ(Sé%f) of thb tilelprsducRa¥Si(tirodhisl+t).eact i on with

et hyl acetate and sodi um ﬁl carlb&)nate(sat sol ution),

separate the organic | aye xa ct the aqueous with

et hig)- 3@&%&)&@4‘&93Ldﬁﬂu(ﬁ@ﬁi@bﬁ@né mearcbbgapblpha@l Ly ineetisyl]-1-(4-
dry over sodiumsulfate, flltes Ecentrate
Purify the resi dl&/ QXY -piperidin-1-yl yrro 1d1 one

“O@N‘Né&\ O O dF

To a solution of (R)-3-[3-chloro-4'-(4,4-difluoro-piperidine- 1 -carbonyl)-biphenyl-
4-ylmethyl]-1-(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one (0.15 g) in THF
(3 mL), add water (3 mL) and TFA 1 mL). Stir the mixture at room temperature for 5
hours. Partition the reaction with ethyl acetate and sodium bicarbonate(sat. solution),
separate the organic layer, extract the aqueous with ethyl acetate again, combine the
organic solutions, dry over sodium sulfate, filter and concentrate. Purify the residue on
silica gel column with ethyl acetate for 30 minutes and then switch to 8% methanol in
dichloromethane to afford 0.06 grams (52%) of the desired product as white solid. MS
(m/z): 532 (M+).
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silica gel colum with ethyl acetate for 30 m nutes
and then switch to 8% net hanol i n dichloronethane to

wa@tdoonezle®8 06 grans (52% of the desired producPCEHES2007/067182

white solid. M5 (mz): 532 (M+). Exanple 17 (S)-3 -[3
,5-Dichloro-4"'-(4-trifluoronethyl-piperidine-

1- carbonyl) - bi phenyl -4-yl nethyl ] - 1-

(4- hydr oxy-pi peridin- 1-yl)-pyrrolidin-2-one

Synt hesi ze the title conpoungs-using the sanme procedure
as described in Exanple 7 except use
(S)-4-((S)-4-Benzyl - 2- oxoExumptal di n- 3-yl ) - 3- (4- benzyl

?ﬁ?@% . gﬁ@?{%‘%‘ @tbt%)@ﬁé’ljo eth%&@’n&%#é ﬁL&?’i}Yb‘%&ienﬁ-ylmemyl

(R -3-[3,5-D Chd4d1y(dlﬂ04;y—p(p¢1r1ﬂml-1f ylmpymieiumgAm@ peri di ne- |

- car bonyl ) - bi phenyl - 4- yyl net hyl ] -

1- (4- hydr oxyHpigerndi nf 1-yl)epyrrolidin-2-one

anhydr at e D ssol\we "axdr phous

(R -3-[3,5-Di chl oro- 4\

carbonyl ) - bi phenyl -4-yl W
1-yl)-

- 1- (4- hydr oxy- pi peri di n- 0 ol i - -@ne (100
ng) in heptane ( 1 nL) and Et OAs 1 f heat (<
500C) and stirring. A crystal slurry fromthe

war m sol ution within 30 m nutes. l\/B@ntaln the slurry
ol ate the soli

by vasuieFe B tabai Sink Hegnf plogripi bl Hrampie
GaRppU i (594-((SYH- Beﬁkﬁleztmt@amﬂﬁe'xiyne BN BP . 6-Bighloro-
B obrinareRtbebdmig v &1, T

1- car bonyl) - bi _phenyl 4- ylw

1- (4- hydr oxy- pi K
aq%q,y)q/ta]rhg@ R)- %33%5’0@@r%ﬁdﬁﬁﬂ%%0met yl- plperldlne 1 carbonyl) -biphenyl-4-
(R)-3-[ %ﬁléetaéml(@fhg)m%xy g@en&lm1@1%&%&@511@%9%&@I ne-

1- car bonyl)

1- (4- R}S@@lwwn@pb@\s .(%l) ﬁﬁl iDlwlgroﬁy@rt@ﬂu@rpmﬁtiwbmer(dz@ 1-
'Egl)ooﬁﬁ) ﬁBﬁ)éﬁS/l i 91&&111)}111113—%4 H}tdr@&pﬁlﬁé{' {afret ?1)%y1?f01:l-d1¥ bVone (100 mg)

in heptane (1 mL) and EtOAc (1 mL) with heat (< 50°C) and stirring. A crystal slurry

uor onet hyl - pi peri di ne-|

forms from the warm solution within 30 minutes. Maintain the slurry at 40-45°C
overnight, then isolate the solid product by vacuum filtration and air dry to give the title
compound (91 mg).

Alternate procedure for preparing Crystalline (R)-3-[3,5-Dichloro-4'-(4-
trifluoromethyl-piperidine- 1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin- 1 -
yl)-pyrrolidin-2-one anhydrate: Dissolve amorphous (R)-3-[3,5-Dichloro-4'-(4-
trifluoromethyl-piperidine- 1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin- 1 -
yl)-pyrrolidin-2-one (25 mg) in about 40 volumes of approximately 3:1 v/v
EtOAc:heptane with mild heat and stirring. Allow the solution to equilibrate at room
temperature with stirring and seed with (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-
piperidine- 1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-
one hydrate. A crystal slurry forms within 45 minutes. Remove the mother liquor via

pipet and allow the wet solids to air dry.
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Et OAc: heptane with m|ld heat and stirring. Alow the
solution to equilibrate at roomtenperature with

w@eiorneregs and seed with PCT/US2007/067182

(R -3-[3,5-Dichloro-4"-(4-trifluoronethyl pi peri di ne-
1- car bonyl ) - bi phenyl - 4-yl et hyl ] -

1- (4- hydroxy-piperidin- 1-yl)-pyrrolidin-2- one
hydrate. A crystal slurry forns within 45 m nutes.
Renmove the nother |iquor viasggi pet and all ow the wet
solids to air dry.Alternate procedure for preparing
Cr yst altkinate p(dRpdi@e {08 pBpDingHlrystalline (R)4-[3,5-Dichloro-4'-(4-

&ﬁﬂier@%ﬁ%ﬁ@hw@ he %Eﬂgg%/l?-ﬁ%)%rﬁriyll—]4:ylmethyl]— 1-(4-hydroxy-piperidin-1-
l/l)(p@frrhydindxgnep Dmollvd NS gbf ambiph@usr(RpB[8 D Michlanet-(4-

St oyt AR PSR e t-bytge -

Yggibbidiyi2) erbifpine iyl 104aly bfvettyd. | Add a seed crystal of crystalhne (R)-3-

REETOI TR SRR A T

%&&r‘ékﬁbipbﬂﬁn-(l R)I)-gyrrolidin-2-one and stir the slurry for 2 hours Collect the white
DLchloro-4'-(4-trifluoroneth i ne-1-carbo

ﬁ91|1c5 b)biiilgﬁtéqmnd &lr)wnﬁéitaﬂwn] Qyen (tqlaffor 53 8 Ig 0% crystalhne (R)-3-[3,5-
Y16 Y- - R b b ehly 1 mlpéncﬁw I-@Arbéiymy: @p&ﬂ?l zagaleheatyr t-tde
slurry for 2 hours. Collect the white solid
iy fioxgpipeidian oy IHpyyraliding-gige uum oven to af f or d 53.2 ¢
of. Ré&y Y@k Difpgcddd) - 3- [ 3, 5-
Dchloro-4" éﬁ4 trifluoronet hyl -piperidi ne-
1- car Bony p?w gﬁgwqon 411%}:}'5,1155115 hs;rfqrme(j_w(tha D4 Endeaver

[ Ravgler
A e e e S
;56 rnfiAgr "ﬁimzbamptehs seabd Erodedivte A0 Uinf20r aith oster rg of PP pead and a

erati

i ot e S b TRl PREY Pikofieiffudig me
WIS s@ndir&PRSI6ZE (seihdad PO 4t 8.82 AN A iswdhkiodindn afe > 3

sec tep. Sampl e di spl acepent errors

EBREA %r%@lylﬁti thad, gﬁ"ényl‘al@? c&sgﬁ matheN#yg llttgl\éﬁﬁa g the
RIEBKCtRN pgakg nay va) due td ﬁrefe&e&@héntéﬁﬁﬂ‘r‘d@uﬂtlﬁg B8 factors such as
crystal l ography art that, for any given crystal form

tCWéta} Bephplogy pikhehi; Whéfse ﬂéﬁ effagls of PRfarisd OrigHatie AkPTREY

P@ﬂfmféﬁﬁu&%@r@&@r b theQhhBitE Rk PBak'RS#bhY dTGhd foBfhorph are
actors such as
unchanged. See, e.g., The United States Pharmacopeia #23, National Formulary #18,

pages 1843-1844, 1995. Furthermore, it is also well known in the crystallography art that
for any given crystal form the angular peak positions may vary slightly. For example,
peak positions can shift due to a variation in the temperature or humidity at which a
sample is analyzed, sample displacement, or the presence or absence of an internal
standard. In the present case, a peak position variability of + 0.1 in 2-theta will take into
account these potential variations without hindering the unequivocal identification of the
indicated crystal form.

Confirmation of a crystal form may be made based on any unique combination of
distinguishing peaks (in units of © 20), typically the more prominent peaks. Crystalline
(R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine- 1 -carbonyl)-biphenyl-4-ylmethyl]-1-
(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one is characterized by an X-ray powder



10

crystal norphol

preferred orientation are present,
wWare®7a1e8% ed, but the characteristic peak posiP¢DOS2001/067182
t he pol ynorph are unchanged. See,
St at es Pharmacopei a #23, Nationa

ogy and habit.

1843-1844, 1995. Furthernore,
the crystallography art that for any given crystal
formthe angul ar peak positi-ens may vary slightly. For

exanpl e,

Wiere the eff
peak i nt

ects of
ensities

e.g., The United
Formul ary #18, pages
it is also well known in

peak positions can shift due to a variation

idiffra¢tionpeitgye hating &stinguishing g¢ad<§/atait29\mluci®f&6%alﬂb1593°i S

SRRl SR

b 1%1%9:{

n erna

HIRY

aea{y h%@]h@l[lg PEhBS

resen

ﬁj’ blghenyl -4-

g/ltpeﬁhljﬂ [b&ljél‘rhydr@xy mae‘rlcbatbiHyil)tgyrroﬁde dlnelcmn 53?7 ful‘thd:ra:hwacttbrlzed by
ent i al

i nt 0,acge
ndg'PﬂWd?ﬁQ?

at ernh

1n
0 I'vOCa

varl at |
Bl b B

|ca

SZtB va ues ott8 6°,

|1ﬂdP,caat1 ed4t 9,73 tififradhon Hihgl@@lﬂef ¢xpraagadavithaf toRranty/@toal ddgedem
may be nmade based on any uni que conbi nati on of

di sti ngui shing peaks (in units of

2Q,

typically the

MmbR: mmmmmemﬂ}@atlomgha&dmm source, A=1.54056 A) peaks of

C%raﬁwﬁ ;913) 315% Eané

characteri zed

havi ng dlstlngL
15.3. Crystalli
(R -3-[3,5-Dickh
- car bonyl ) - bi pk
yl methyl]-1-(4-
e can be furt he
di ffraction pat
2Qval ues of 8.

angl es are expr
Table 1. X-ray
source, | =1.54(

(R -3-[3,5-D clut
1- car bonyl ) - bi ph
1- (4- hydr oxy- pi

anhydrate. Schene

%?02 §,4rtﬁ1g{1$f|9{nl}3t%?1r I?lggldrﬂnel I- cargoenglll)dblqg]heen}lll 4-
(Andivdr- whpdrp;@r hiféritid-1 )jrh))pyﬂﬁéﬁ&ﬁlzl-&ie@nl%rd@ﬂ@ is
an X-r.’-l\/ pow erdiffractio pattern

Ii sh3 [ t(?léo?&lg at ahzaﬁay ('®) of| 8.6 and
ne
) or 0-4'63(4-trifll uor obfbt hyl - gi peri di ne-
renyl - 43.6 57.0
hydr ox10.pi peri di n-1-¥0.) - pyrr|ol i di n-2-o0n
>r charbgierized by am.X-ray |powder
tern hawving di stinguigshi ng peaks at a
5, 15.315.and 17.][4. Alkggiffrdction
essed y¢h a toleranggopof 0.|1 degrees.
powder diffractiion (yKa radiation
156 A) ng of cry5t§43|ne
oro=4 5 #4 trifitoor Uglg::gllyl =i peri di ne-
)IICII_}II jbzyIIICllyI]' 1 ”
pef U|5|1 1 3 yl ) pyi’i’G?é"%i —==one
Y 39.4

23.9 10.8

254 24.2

27.7 14.5

Scheme L

Alternate procedure for preparing (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-

carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one



Al ternate procedure for preparing

(R -3-[3,5-Dichloro-4"'-(4-trifluoronethyl-piperidine-|
W@ 2000023689 - PCT/US2007/067182

bi phenyl - 4-yl met hyl ] - | - (4- hydr oxy-pi peridin-|-yl)-pyrr

ol idin-2-one(4 -brono-phenyl)- (4 -tr ifluoronethylb

i s(pi nacol ato) - piperidin-1-yl)-nmethanone di boron, Ir

cat I ) TMsCl, R3N 2) LiHVDS NaCH, H IO -4 -ol

Preparation 37 -68-

(4- Brono- phenyl ) -(4-trifluoronethyl-piperidin-

1-yl)-nethanone Dissolve 20.0 g ( 1 eg.) of {Gromerhen

4- br orfobenzoi c in 200 mbis@fact=t 1 2B ur an addirgeligmethanone

Ky : méTohy r ijBTr(inl'llréa:t 10. %\ fo Suzuki

A- £ uor orret hy ki pér i di ne hydrochl ori %e%%nd IZ7Trg

of 2-chl oro-4, 6-di net hoxy-1, 3,5-triazi ne./\After

stirring for 16 h, filter the m xture and evaporate

the salvent. Re-dissolve the mxture in nethyl

t el utyl ether and wash with 1N HCL fol | owed by

sat ur queouscisodi ym,bi cE? c@ e and water. Dgythe
ordani ¢ Ifayer [over sodivH sul fea dte the
solid to pra”15.5 g—(83% yi el d) i tl ed —

conpound. Preparation 38 Acetic acid o
2, 6-di chl oro-benzyl ester Add 500 ni of
di chl oronmet hane to 100 g of 2, 6-di chl orobenzyl al cohol
followed by 117 nmL of friethylamnm ne. Cool the solution

t nd add 65 mlL of Le anhydride~Akter 2.5 hr
at er e, add\anot her 10 ofet'c CF
anfydri dk, 120 ml of HO o O O/ ’
1) TMSCI, R;N N
o 2) LIHMDS 0
(6] Cl
NaOH, H.IO 0 1-Amino-piperidin-4-ol
» 158 [e)
X

— CF, —_—
HO O U NaHB(OAc),
o)

[e]
Ty L ROB U
N.H 5 N R
U _ 00
Cl CFy al CF,
intermediate, N N
not isolated
(0] | (0]

Preparation 37
(4-Bromo-phenyl)-(4-trifluoromethyl-piperidin-1-yl)-methanone

H

Dissolve 20.0 g (1 eq.) of 4-bromobenzoic in 200 mL of tetrahydrofuran and add
32.7 mL of N-methylmorpholine, 10.57 g of 4-trifluoromethylpiperidine hydrochloride
and 12.1 g of 2-chloro-4,6-dimethoxy-1,3,5-triazine. After stirring for 16 h, filter the
mixture and evaporate the solvent. Re-dissolve the mixture in methyl tert-butyl ether and

wash with 1 N HCL followed by saturated aqueous sodium bicarbonate and water. Dry
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triethylamne and 0.5 g of 4-di nethyl am nopyri di ne.
Wash the organic layer with IN HC foll owed by

WG 210011206881 aqueous sodi um bi carbonate and bri neCT/Dg2007/067182

the organic | ayer (sodiumsulfate) and evaporate to
afford 13 1.5 g of the titled conpound as an oil.
Preparation 39 Acetic acid
2,6-dichloro-4-(4,4,5,5-tetranethyl -[1, 3, 2] di oxaborol a
n-2-yl)-benzyl ester Dissolve-62.2 g ( 1 eq.) of

Acetic acid 2,6-dichloro-benzyl ester in 300 nL of

Hlespdr gavec layad omefdoditimguldat¢ andoFapayaty thefsolid to afford 15.5 g (83% yield)

n di boron. Place the m xture under
%k%%gltlé‘%g‘)%r@ﬁlg%d 3.67 g (0.02 eq.) of

di - nu-chl orobi s[ (I, 2, 5, 6Pepaptién B

cycl ooct adi ene) ] di,i_ri di 6 06 eq.) of

2,2' -bypridine. Héﬁ?tlctaﬁ:eérgn?adlfhlloré%etn%p%?tfeux for 8 hours

and t hda SQMﬁLLa)Iﬁ dichieronteZhage (01004 &Q,60)dicilorobenzyl alcohol followed
a di bor.o t. the xt u t flux for

By TR b RO B o e byt BIE R bef sty ride.

R and aﬁddln@ﬁbefﬁt-ur@fad@aﬁﬁﬁeraﬂdnll@f agetf anhbr’(frld@ 20 mL of

g tomaceous earth) and filter thr ough a pad

Iilerthyéﬁn@% pnd (hgyg of4 &%?th)d"éﬁla%’ﬂdﬂen gvas ﬂwﬁgagﬁdaxqr PEtRAN
Add fansich ey s§9@temaq&fouﬂo%@n BiBgbRaghnt |Bﬁnt9 r@@ﬂh@orkﬁﬁ@fayer

with water and bri ne. t he organlc ayer over

Swdivahudigte) adevappiate q %f@nrd LEvhpetthe éﬂ%wnwemﬂeaﬁtantod
afford a brown residue. B}5594 he residue in 1 L of
" QE 1641939t

et hanol with heating decol ori zi ng carbon
antcefif peid 2.ozdichhgoad: (4Ev5a§3t9rramethrll={é 3gddigxatprolay-aplyhenzg boter
nmL. on rry

Cool PRSVE) BY s B APRIALEL B PRI o By Gepyy ot or
fhieptecaenid odd 7 b4 af( 1.0 . 5I.bS (gngc6BUdibebul) Plage thhmvttmre lueder

%ﬁg&gﬁygﬂ agflo%g%r(??b%{f ?E%??%Iﬁ}g oﬁ‘% (92 5 et@ hé- | - car bon
yidlodwitqulianpdizratiuny ke, iy & (et aepr) of 2 2 byprldlne Heat the mixture at
reflux for 8 hours and then add another 52 g (0.74 eq.) of bis(pinacolato)diboron. Heat
the mixture at reflux for 11 hours. Allow the mixture to cool to approximately 50°C and
add 500 mL of EtOAc and 10 g of Hyflo (diatomaceous earth) and filter through a pad of
silica gel. Add 4 g of decolorizing carbon and filter. Add another 500 mL of EtOAc and
wash the organic layer with water and brine. Dry the organic layer over sodium sulfate
and filter. Evaporate the solvent to afford a brown residue. Dissolve the residue in 1 L of
ethanol with heating. Add 5 g of decolorizing carbon and filter at 50°C. Evaporate the
solvent to about 600 mL on a rotary evaporator at 40°C to afford a slurry. Cool the slurry
to 5°C and collect the solid by filtration to afford 59.9 g (63% yield) of the titled
compound.
Preparation 40
Acetic acid 3,5-dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-
ylmethyl ester
Dissolve 18.5 g (1 eq.) of Acetic acid 2,6-dichloro-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzyl ester and 19.9 g (1.1 eq.) of (4-Bromo-phenyl)-(4-
trifluoromethyl-piperidin- 1-yl)-methanone in 190 mL of dimethoxyethane. Add 8.9 g of
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Dissolve 18.5 g ( 1 eq.) of Acetic acid
2,6-dichloro-4-(4,4,5,5-tetranet hyl -

W@ 003/127688 oxabor ol an- 2-yl ) - benzyl ester and 19rPCI/§S1007/467182

eq.) of (4-Brono-phenyl)-(4-

trifluoronethyl-piperidin-|-yl)-nmethanone in 190 nL of

di met hoxyet hane. Add 8.9 g of potassi um carbonate, 95

nmL of water, 0.24 g (0.02 eq.) of palladiumacetate

and 0.85 g (0.06 eq.) of tri-mhenyl phosphine. Heat the

m xture at 800C for 2.5 hours. Stir the reaction

potessiiTe cabonato mémbernter. k2 ©PéRrnght pdliediafifagetdteand 0.85 ¢
7 t t 1

SORER B s pfind AL FRLARRITNO T P23 nBory ST

¢act1«ZrDlthtlﬂfﬂ'ptHDah mmmefmre 8vdroightso affoldlasoipebdien. sthld 4 ppf

sl b8 WAL Pt Pl B Ssh QpE it
4odkm temperature for 3 hours Collect the SOl|1’]d by ﬁltratllqognanld dl;ly_ in la)v?c(uxfnt orvien at
%ﬁ&ﬁ%ﬂi}g{“ﬁ%ﬂ éj% 8&5? Yla%g ﬁﬁ%//ﬁgd ‘)Y‘I?B’PH neyD| ssgl ve 20 g

( 1 Sq ) of Acetic ac:l]gl Preparat10nh4 i
-dichloro-4"-(4-trifl uoronet eri |n
cax%énpﬂﬂom éﬁaﬂgﬂxmefwln@ ey !- ‘égﬁf ﬁi*ﬂlo%‘@ﬂﬁtpwﬂdm 1-yD-
nmet hanol by heating to 33GeiAdshe8. 2 g of potassi um
carbonate at 25C and stir at_ anbient tenperature for 5

hour s Disseiie AppFlosa ' erye &idy. slichloet dHtgilugorgthygrperidine-
andfoh 1 lpht e 4%@1&1&5&1%@‘[& #H%do WAt &mdaeanbNg lfebﬂlﬂgr t@t3 §°Cadzgdd

remove sone rnethanol” on the rotar y evapor at or
362 qpfnotagsipmspipprage atET( ankstir pfeambegng tfnmyrafqrer for éthp‘éfﬁ Add

%F& %g—ryate;ﬂnﬁjﬁe te??#H%h?Earﬁ&p&gtfﬁtﬁﬁﬁlg Qfikigk EganeZQC/ fhe filtrate

onmpoun repar at| on
(add reBrogereemed ingthai®l o the ditetylcorrprasirpih 401 to 4ttyid)a-sfutryt rGofllect

i 905 QYL PEIA L Tk MRN8, 255 Uy
fitladcomeuhd| pi peri di n-
Preparation 42
(4'-Bromomethyl-3',5'-dichloro-biphenyl-4-yl)-(4-trifluoromethyl-piperidin- 1 -y1)-
methanone
Dissolve (3',5'-Dichloro-4'-hydroxymethyl-biphenyl-4-yl)-(4-trifluoromethyl-
piperidin-1-yl)-methanone (13 g, 1 eq.) in dichloromethane (200 mL) and cool to 0°C.
Add triphenylphosphine (12.2 g, 1.5 eq.) followed by carbon tetrabromide (15.4 g, 1.5
eq.) in portions. Filter the reaction mixture and concentrate the filtrate. Chromatograph
the filtrate on silica gel to afford 8.0 g (54% yield) of the titled compound.
Preparation 43
(3R,5S)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine- 1 -carbonyl)-biphenyl-4-
ylmethyl]-5-hydroxymethyl-dihydro-furan-2-one
Dissolve (S)-5-Hydroxymethyl-dihydro-furan-2-one (1.21 g, 1 eq.) in THF (16
mL) and cool to -10°C. To this add dimethylethylamine (1.8 mL, 1.5 eq.) followed by the
dropwise addition of TMS-CI1 (1.46 mL, 1.1 eq.) Allow the reaction to stir for 1.5 hours
at -10°C. Gas Chromatography confirms complete consumption of the (S)-5-
Hydroxymethyl-dihydro-furan-2-one. Filter the mixture and wash with additional THF
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| -yl)-methanone (13 g, 1 eq.) in dichloronmethane (200
m.) and cool to 00C. Add triphenyl phosphine (12.2 g,

wQa 287827638 f ol | oned by carbon tetrabrom de (15.BCYHYUSWOF067182

eq.) in portions. Filter the reaction m xture and
concentrate the filtrate. Chromatograph the filtrate
on silica gel to afford 8.0 g (54%vyield) of the
titled conpound. Preparation 43

(3R 5S)-3-[3,5-Dichloro-4"-(#ttrifluoromnethyl -pi peridi
ne-| -carbonyl) - bi phenyl -4- yl nmet hyl ]

(B il r ©oof thetshiptiomliohy&fiCo - Tathia ad QL iGIED BX Kol vie23 eq. to (4'-

-5 ymat hyl -
iU SO ol M LA A0 B bibe i Py
ahicrfentbryc) dtdpyflisamldléloémo&mit -7RPCHoedy) hinfieh.| Suid@H'-Byondmeethyl-

t

O SRR Te PR DA BOR - o ethsipetli 1Py ps@lindad o876 oo
@n(&)maﬁyagom&%ﬁﬂﬁ&?ﬁo@raﬁg@ie?irﬂ mqnsla mat:mcgfalt :ﬁSOCltw @fter 1
S) - 5- - di ro-f uran- i er
ol T U e e S P s OB Gy Bl om sy -
SiQJhLHrd> Biph&1-4 4B 4-tiiudrbisth Adpdeid VDS ) (dc@haitbne. JAt2R @4 of the

éﬁbﬁé%ﬁMPSéB mb) 20f APl BB FhioRY tempsptyrecxemnight | Ty ©0%

ROAYHe rsmqis}fbxxlsaséh]hﬂ aRBhilAN NS} Iﬁdlﬂa@wlsesﬂwlc%b Wenyl-
to sti rpﬂgit&g- 78C for 30 m nut esmAdOd (4' -'Br ononet hy @ W

3-yIst4-giflapnope Gy bpiperishiy | yh-pethancne. t Queprk, the &mqﬁwufppfwhorw

agl'(inalter¥1 %)‘(@ﬁtﬂhﬁﬁﬁ’@ﬁlo@%ogtlr f rgcﬁn feth eltaglre for 1 hour. Extract the
droxynet hyl hydr o- f uran-2-one) and keep the

ﬁ@@ﬁ@w k@hera’tlthﬁt@@c (Nit 1@9 ml)h6QmbIFIHE qrmdg layers, dry and
F&QAﬁt/ra{_? %QQ%Ll 6@9\6\% ,tlf?&%ﬁl%)%ﬁlﬁg%@ll qugs(%t/@Ac) to give the titled

Br onomet
agpohduwwd 62.57 grﬁé)ﬁ(wield)yl )-(4-trifluoronethyl -piperidin-|

-yl ) -net hanone. At the epg of %1!1434 day, add Li HVDS (3

m.) and allowto warmto erature overnight.
TRE3{ 50Mit @bey-Hepiflanemesiyl-pipersdimabs-cabsydHiplanplehy Inethyl]-5-

g4yl ;Sr (()Lfm{nrslt Plyluor orre%tyﬁdlf&glhﬁgrlp tﬁragg r%l ) - met hanone.
Quencbisksbiee (3@35&)439[1 Swbichlophegpiriftioeonechyd-pitidine{ Tadpnyl)-
(50, andyahlaw. 0 SULE R ETREN 118l 1ie (10
mL) and then add 2 N NaOH (3 mL). Allow the reaction to stir at room temperature for 1
hour with vigorous stirring. TLC (50% EtOAc/Heptane) shows the complete
consumption of starting material. Add dropwise a solution of periodic acid (1.5 g, 2.3
eq.) in water (5 mL). The reaction becomes a white slurry with a small exotherm. After
~1 hour, TLC (50% EtOAc/Heptane) shows that the reaction is finished. Dilute the slurry
with 1 N HCI (10 mL) and extract 3 times with EtOAc (150 mL total). Dry the organic

layer and concentrate to give the titled compound as a white foamy solid (1 g, 68% yield).
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aqueous layer with EtOAc (3 X 100 nlL). Conbine the
organic |layers, dry and concentrate. Pass the crude

w@rdo7nirestigh a silica gel plug (Et CAc) to gi veP@TES2007/067182

titled conpound (2.57 g, 60%yield). Preparation 44
(R -3-[3,5-Dichloro-4"-(4-trifluoromnethyl -piperidine-|
- car bonyl) - bi phenyl - 4-yl nmet hyl ] - 5-

hydr oxy- di hydr o- f uran- 2- one Di ssol ve

(3R 5S)-3-[3,5-Dichloro-4"-(#-trifluoromethyl -piperidi
ne-| -carbonyl) -

bi phenyl - 4-yl net hyl ] - 5- hyBxamgyerEt hyl - di hydro-f uran-2-o0

a
?g) g:lf ?I%fl}lgroglq etrlrﬂggr;g th%il'? Bmtime pg%nghg@n‘tﬁ&% n%l—él\—g{ﬁ%ggl
for 1 hour w t h(4viygorxgpipesitline I-yingyrrdlld@-2-5086
Et QAc/ Hept ane) shows the conpl ete consunpti on of
starting mat@?iel T\ Add{ dr opwise a sol ution of periodic
acid (1.5 g, 2. (s BV ~Mat B8 (5 nL). The reaction
becones a white slur it smal | exot herp F After ~
1 hour, TLC (50% Et OAc/ Hep sTRews e
reaction is finished. Dilute the re jth 1IN HC
(10 nmL) and extract 3 tinmes with Ofc (150 nL total).
Dry the organic |ayer and concentrat@ to give the
;: te: g&”@ﬁ%‘g q&@%lp@ﬂ% 4- 0? (6 9&4@/ lsl eq)ln Sce onghle?§ moL) and heat
(tIR) soBrtibi3 1 DSORC € WiRh Glredempdatifei rédctiarBne;day kR p3 prs-Dddhneo4'-(4-

-crbon ).~ bi phenyl -4-yl net hyl ] -1 - ,
(ta-w%nlﬁ SEWFd.%ABOEY%??M-ﬁm%ﬁhﬂl-é:hesﬂr@Xbﬁ@%q%faranQ-
lonéNU. 829~ @@5 bl JdnAmRlhedttheg2040°€, fod 1 Ao d A)loi)vrihe reactlon to cool
acetonitrile (3 nL) and heat the solution to

Wg}qqtﬁ@pqrgﬁﬁ@gp @dfu@é@ﬁ@éogggohwﬂle (0.508 g, 1. 5 eq) Allow the

Bktidr fo3tiPovetiitt 9 Qo terthpbrature. Add water and extract with EtOAc
trifluoromnethyl-piperidine-I|-carbonyl)-biphenyl -

Reyroye the kolders yd dirprpeipgraphutharrsplue giligagegpafigrd %QOeag 9f the
&dd E&ﬁﬁo‘uﬂ&*%@%ﬁ)%gt&@%@i)f@b houey Al ow the

reaction to cool to roomierrperature and add sodi um
triacet oxyborohydride (0.508 g, 1.5 eq.). Allow the

In the following section enzyme and functional assays are described which are

useful for evaluating the compounds of the invention.
11B-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
an attached Tecan Temo 96-well head and an Ultra 384 plate reader. Reagents are
supplied in 96-well polypropylene Nunc plates and are dispensed individually into black
96-well Molecular Devices High Efficiency assay plates (40 uL/ well capacity) in the
following fashion: 9 uL/well of substrate (2.22 mM NADP, 55.5 uM Cortisol, 10 mM
Tris, 0.25% Prionex, 0.1% Triton X100), 3 uL/well of water to compound wells or 3 puLL
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reaction to stir overnight at roomtenperature. Add
wat er and extract with Et QAc. Renobve the sol vent and

W@ koootree8®)r aph t he resi due on silica gel to af PGF/USD0T067182

ng of the titled conmpound. M5 (mlz): 598 (M+, 35d),

600 (M+l, 37C). In the follow ng section enzyne and
functional assays are described which are useful for

eval uati ng the conmpounds of the invention. | | b-HSD
type 1 enzyne assay Human 113-HSD type 1 activity is
nmeasur ed by assayi ng NADPH production by fluorescence

as sanrol &dlstaddad mpby0ds./aclbredirslsmdny Banaml IPNIBED typed enzyme, 2
::“E‘Z Ceﬁp(ﬁ%ﬁ%l%)glﬁd%glu%%ls nyler 1;1- et ¢ )é?l%gtg)gl qlxltggrlrcgnt ?rfhlb?t?ocnh a ggrles of
RRI1Y R QRYdIeRS r%ﬂﬂé’é@ntﬁksﬁp ehiNRRant ReXiIr® dnbkdtREktaining substrate
diluted 50-fold fol | owed bci) subsequent two-fold

tWithy 047 iudhcarbeapxelpieeBackeiogs®). aanpthertset qontaingrabstiaén-ard
gF@Qle%lltlﬂ)gt @Gm lﬁ%ﬁ@d’](a p@rﬁ# 1%99 i P & gon% %ﬁaﬁg}é 8 6).5% for all

tes are then tr 810 a Tecan Free '
Symp@mdwcpmroekhardwtaadﬁé&j Pretesaanc Themplag@l-onesl shakve byl thamobogin arm

g he%e?’ﬁﬂfo ﬂegogdgg%fel\tﬁ (g%g]%l]%cﬁan% ?aal?elél%rl a{tﬁgae hour 1gcubat10n

y ropyl ene are di'sp
|pad®d/atai<n£mh te;npenatlme tiUlamlcoﬁlﬁLeWmh bf thvb lieobdtan, tDeWec:aﬁsoHdng hrm
Effici eng

PR G ERS PrSRRRAG e el oLFesf IRE st Miion

NAE)BL/VE&I & aQMl) (1 éalrlﬁe(ﬁbxo/ldlﬁl SFMI?-I[ loSstotheZ&%/IBﬁtﬁdl’@ﬁ%wn Plates
0.1% Triton XIQO),. 3 nm/we of water to co
Wi then shpken apeg @Oi?éﬂrt FSorecondythep plaerdriptona Ylea 3 rﬁmmtq reader

r(mmmm) FRUERB i oI ATSRN trMBRscbn@NZY e, 2 rrL/ wel | of

conmpound dilutions. For ultimte cal cul ation
per cefRempeiHidp pf the Hiverios epn @lgo gatedyior padecivisy %ﬁi‘tﬂébll l-pfAeD2 in

aﬁ@gsgysﬁﬁﬁlalat%%?ay dgﬁ'cm)m lalnﬂ{@f“bm{mngQHﬁells SD2 enzyme. The
contal ning substrate wth 667 mV car benoxol one

@brar kgnpiad)-BHERG canondgan bs earriebent &l ticraetads descabel hgrrin
QR4 Y ﬁleﬂeh@@ H§7 m%@lgﬁ)sg%y&gng aﬂ“ @){ﬁh}%@ 9'19 obs'l::IJV&P'Jo p@%@g 45

concentration Is conmpounds, confrol's an
doldigdarcdmhibiicatod s 1-SHSDil h:exyn}ml acedpond @ tlsehmk@motlyof i h8HSD2.

rI-i)ubn% Forfit Thooth muscle cell assay

Primary human aortic smooth muscle cells (AoSMC) are cultured in 5% FBS
growth medium to a passage number of 6, then pelleted by centrifugation and
resuspended at a density of 9x10* cells/mL in 0.5% FBS assay medium containing 12
ng/mL hTNFa to induce expression of 11B-HSD1. Cells are seeded into 96-well tissue
culture assay plates at 100 pL/well (9x10° cells/well) and incubated for 48 hours at 37°C,
5% CO,. Following induction, cells are incubated for 4 hours at 37 'C, 5% CO, in assay
medium containing test compounds then treated with 10 uL/well of 10 uM cortisone
solubilized in assay medium, and incubated for 16 hours at 37°C, 5% CO,. Medium from
cach well is transferred to a plate for subsequent analysis of cortisol using a competitive
fluorescence resonance time resolved immunoassay. In solution, an allophycocyanin
(APC)-cortisol conjugate and free cortisol analyte compete for binding to a mouse anti-
cortisol antibody/Europium (Eu)-anti mouse IgG complex. Higher levels of free cortisol
result in diminishing energy transfer from the Europium-IgG to the APC-cortisol complex

resulting in less APC fluorescence. Fluorescent intensities for Europium and APC are
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of the Tecan for 15 seconds before being covered and
stacked for a three hour incubation period at room

Upon conpl etion of this incubatiPel/Us1087/067182
Tecan robotic armrenoves each plate individually from

t he stacker and places themin position for addition

of 5 n./well of a 250 nmM car benoxol one solution to

stop the enzymatic reaction. Plates are then shaken

once nore for 15 seconds them-placed into an Utra 384

m cropl ate reader (355EX/460EM) for detection of NADPH
ieasrabeencd. LCombouhBs Eofopivneaid VR eicoatiaan mahsweed using 360

SRR FLE L0308 S50 s BURORA ABeRSPRA
thraﬁietdfér Eurmpmmn wEne1 088 $laynte:gatm)g tlln’wemﬂli a 2(1@|-ﬂ‘5|321agn Ayfe
é)aramle%r the ne here n.an.

u

ds
%et atgl );8 ﬁé tlrh%/%ano'? r‘ﬁlcr)nvevn Wi gn a ?(ﬂ a eint 1n.?enF1 1e8
Gnhﬁﬁrr&téﬂdr ABCQ@S@&BﬁeCﬂWIffﬂin@ by nlﬁaaﬁteﬂudrﬂbd:rbe tARMYEQY. This ratio

pov IR IR A A A '%%%@Pl%%fowalp%a

Ruies saaddrl curseaaédwiths Slperagelel BglsAO&Madio I EheSddohtdn@8tions

in 5% FBS growh nmediumto. a age nunber  of 6, (t)he
FE thet g Bsﬂe@élﬁtnﬁ |C‘PIE}@‘§I“F16FPV6IWE’ i%é%;f@ﬁ%&a%n vgrsus %
st/ fiefne Rt -pahh&bduricin [§¥hBShagsgy medi um

contai ning 12 ng/ nL hTNFato i nduce expreSS| on of 1l
b- HSDA1l.of Gel ebcsmlaieemmdéhleremtdemslfstmmabmm}rsst]e hunnhm BaoTeC

ass tes; at 10! / %9? @

%%a ug% F%rasﬁ%’ \ﬁ%lulig' 3 é/lf ate}: of ann)ple compounds in
|t]mlum{an<m;t1c@mbbts naréee bent:asb@taeﬂshfowm bdlohour s at 37 C, 5%
CQx2 irr—assay—repdium-—contalni ng test—econrpounds—then
treate %;(WI th 10 mb/well of {ﬂ\/l corti sone so| ubfkp zed
in ass um and |ncuba ]éuﬁufor 16 hours af %HMQ
5% G IVCUI Uit I IUTTT Ud.bll VVUId I S I. I d.llbl CT1 CU A
pl ate for subsgequent naI s of Corti solF ysi ng a
competitive fl uor/_s\ce ‘ [ sol ved
i munoassay. |nh Kol Y o AT ycheyganin 67

o
o Cl
o | oI 0
A
F
Cl
F
e Oe 0 (7| s
sy
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(APC)-cortisol conjugate and free Cortisol analyte
conpete for binding to a nouse anti- Corti sol

W@ paorhowgd Eur opi um (Eu) -anti nouse |1 gG conpl exPCHUI00T/067182

| evel s of free Cortisol result in dimnishing energy
transfer fromthe EuropiumlgGto the APC-corti sol
conplex resulting in |l ess APC fl uorescence.

Fl uorescent intensities for Europiumand APC
arenmeasured using a LJL Analyst AD. Europium and APC
excitation is neasured using 360 nmexcitation and 615
ryeugenial \650 Cantisont €ginvamsibn Assays respectively. Tine

res ol [ ¢ r i r 0 .

s e R LY. L AT

au‘te:usletouaunj %Gn nﬁcdrniﬁtoegatatsbuhnmome afidricbmpoun@ imyectide) aayt the
t en C are

6)'1 &ﬁ ani a 18 cPﬁecéﬁl SP]inU 1%§i%e‘érh gfg[())a[r% eglﬁl 1St nﬂigoflailtgcg and
raa:tlyzmd IfGr lémmsmelorte@ndi edreisdTbp & CtME/ /M) Koltwred By ichlcslafion of
concentr er oI at usi n Corti sol

SR G o Draey Dl fhch Ao B b iR rals C7BLIS
egtadrt alstam&hﬂs@ Ha0l8e spmg@tmmsy @heerbdtolci @t 8624 Grams. Exact

det rm ne conpound activity pl otti ng concentration
N r%ﬁkﬁhlipﬁmrtyﬁl angljthe mﬁ@ r%ﬁ?lﬁlzsé WG PuRsef similey wgights.

Ahpb 8RRt Repatdian 1 €80w BEE, @359 hew esRERbAS selioxBh oS8 Dow

herein denonstrate activity in the human aortic smooth

PSP SAEIM Hlod B St v priquegpsey Pased 8 as i BEten MeighaefzS

B XM gf@’(ﬁ)%‘%al‘l}n 260 ﬁl ﬂéi" Eﬁﬁﬂlalaﬁﬂlto{xr@d 5%9 QftRutancous
muscl e cell assay are shown bel ow Acute

dote PGyl af 3&rmg&1§g egrtijone glelhter24hours @ﬁfb @anl@smé dese. At
40950t Rld brisBhOcHTlIGe, bilfalihfs AlifanfRR kraNGG e W § b

subcut aneous 1 njectio e% cortisone at a set timepoi nt
ahanahyer,folhpondriy hlcrqde‘ctlercunn viarerdiah puiitwo tht@fergn sdparptrr tes.

[ o] t

iO}c ﬁ{ll&%fo%t%% tgbna re s@? ?t 2"516 g é‘s g 9%:; l%crglgyt%é (j[)ﬁ#gef’u%l ttranﬁférred
@mwblllscdl%byelluﬂ}t@ﬁﬁbﬁmglot I@Aﬁd#@yomﬂsmu ik, dr2 ok, mean

ent hi bi of eac h .dosj .

SRbIPlea o MR ot B o BEc Bpu B0 RELCRU GRS Por
Haill ag) séiﬁﬁla@m@lem&}ﬁy%&hnmep@@t@ns\m ebdipiahedty th @ldition of
Exact. ts a taknu Y nd the mce
eSS Gt L RS e S vored moted and
centrifuged. The supernatant is removed and dried under a stream of warm nitrogen.
Extracts are reconstituted in methanol/water (1:1) and injected onto the LC-MS/MS
system. The levels of cortisone and cortisol are assayed by selective reaction monitoring
mode following positive ACPI ionization on a triple quadrupole mass spectrophotometer.

Data for example compounds in the acute in vivo cortisone conversion

assay are shown below:

% Inhibition after

16 hours
Example Structure (dose of 10
- (mg/kg))
|
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Compounds are prepared in 1% w w HEC, 0.25% w w
pol ysorbate 80, 0.05% w w Dow Corning antifoam #15

WA UH2m88 var i ous doses based on assuned aver aBET/vWei0gn067182

of 25 grams. Conpounds are dosed orally, 200 m per
animal, followed by a subcutaneous dose, 200 m per
animal, of 30 ng/kg cortisone at 1 to 24 hours post
conmpound dose. At 10 m nutes post cortisone challenge,
each animal is euthanized fors-1 mnute in a CO2
chanber, followed by blood collection via cardiac
puncture into serum separat oCl tubes. Once fully
clotted, tpbes are spup at._23¢ 4C tor 15
m nuteg, the, ger n1ﬁr er to wells of 96-wgl |
pl at es (Cbrnlng ﬁ 4 gl ust er tubes, 1.2
m , | pol yprppyl ene), and the p e frozen at -20
0C until—a j - lysis,—serum
sanpl es arg thawed @and t hg protelns arre_preci pi tated
by the addjtio f 1o ng d4-cortiso
i ntlernagl sf &M » orfex mxed and
centrifuged. The supernatant e ed and dried
under a stream of warm nitrogen. tracts are
reconstituted in nmethanol/water (1:1) and injected
ontp the LIC-MS/ M5 system crhe ITevels of cortisone and
Cortisol are assaye 2 bn noni tori ng
mode fol | owieg( pogiNi bn a triple
quadr ugol el mas pec ¢ or exaapl e
conpounds | n the acute in viv e i conver si on
asspy are shown bel ow. Pharmaceuti cally acceptabl e
salts and common net hodol ogy for preparing themare
wel | knomn in the art. See e.g., P. Stahl, et a
HANDB RNACEUTI SALTS PROPERTI ES
SELE ma%r«bc ECCGPWHEW %;‘}O“%PP msH9s Ogysfowre%aé}nééhem
e W1l knoRRask RGAUSCas., 13$t2th$ el azJ Q{ANIIBBO@TK OF

Phar maceut i cal  Sci ences January 1977.

TR R s HsAbP AL %@%%%?E%%%Irﬁ%[ﬁ’% Ddi®F-er abl y
f(vcm/wln@ﬁv@s{ PHEHBEE Bhics s o £ OPRATaL @RS SR Niuslehed

f};zarmaceutzcal 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
decided by the attending physician. Generally, accepted and effective dose ranges for
oral or parenteral administration will be from about 0.1 mg/kg/day to about 10 mg/kg/day
which translates into about 6 mg to 600 mg, and more typically between 30 mg and 200

mg for human patients. Such dosages will be administered to a patient in need of
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variety of routes. Mst preferably, such conpositions
are for oral adm nistration. Such pharnmaceuti cal

w@opagicss ons and processes for preparing sanePEr/ESweT/67182

known in the art. See, e.g., REM NGION: THE SCI ENCE
AND PRACTI CE OF PHARVACY (A. th Gennaro, et al, eds.,
19 ed., Mack Publishing Co., 1995). The particul ar
dosage of a conpound of fornula (1) or a
pharmaceutically acceptable-gsalt thereof required to
constitute an effective anount according to this
itrestereni form wid to titepemes aaplodeytdres pliantds oeddad to effectively treat a

LU TRERNFESn Blbud RSefRdLELONS Lo be treated.

erations as osage rout e of

ad m niosat slatlédon theaumobfﬁ)rqumgﬂb;mldanodesamgadalyeselb@sme proper form

(igllgﬁ d%tb %ﬁ‘m dm%;a? %]p\(%ln(? g%g h0¥1§f1 cl a?tl?cu a(r;ef?arac?eirlsy ?s of the

mallhﬁdi’lind relkbctead) Ithenh@tdeab]t @lﬁdl\ﬁfoh lo Hbereﬁfed) thabagetof theldisorder or

A6 T B R0 Ao BT PBloE AP Dy Bt ANt g S

@Tddmﬁoﬁaél@hfbﬁﬁhlﬁglﬂﬁmmw TS SmpSLeR clasapeseiitdn bebe
adm nistered to a tient in need oftreatnment froma

eomied by et HO‘H%§y Do et o HBRRFRLRTsted with or t

efk 8Cddv¥IBhMg tHeQ@RordRrsic8@BSEh&Eth &L Rholii PR HAIL(T) or a
descri bed herein. One skilled in the art of prep arln%l
pBsIF i i eceptbleaal theyeof eandsrpdmpistespdivany fERrAr e that
MRAes AE caRFTuRl Bloh@ihaR 1@9}%@9&@%%’3&”1&!&@1 E%Fatl hﬁpﬂa"f‘énteral
characteristics of the conpound sel ected di sor der
aputesoFeri cxpplet the #Rsive pemapauids qap e gdmigistasdd retellyd prdly dar

S0 P e P B SRR SSRGS, s

Iveetd, dealdiui, Bipicaly subbingyal, 9e), or Ther rowny éluaidémmlmammmay be

gf{f(gr%:e{al fﬁlatp%aggen‘?g%? hﬁérﬁ&? qes@%begithe%rl# %5 Mloge dn§t9¢é&§\§heré ?ral

radmknsmtfandera éhpgpkiblg o het pdef&m@&ﬁsonip@ﬁrqnbw Heenale myaikable in a
SRERHAe B oafhol Rpbidrfion s B HFTARS,

AP biBerrienay
fnﬁfali’ﬁu@(t'ul:{fode t hat
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makes the conpound bi oavailable in an effective
anount, including oral and parenteral routes. For

wexanpe®ss t he acti ve conpounds can be adni ni st BCBUS2007/067182

rectally, orally, by inhalation, or by the

subcut aneous, intranuscul ar, intravenous, transdernal,
intranasal, rectal, occular, topical, sublingual
buccal , or other routes. Oral administration may be
preferred for treatnment of tfe di sorders descri bed
herein. In those instances where oral adm nistration
ﬁ@EKﬁﬁﬁkkible or not preferred, the conposition may be
Tade A@HLAREhGu Al e A figr Parent eral
adnlnlstrg ous, I'ntraperitoneal or
I ntranmuscul ar. V\E CLAINl 19 A corgound structural ly
represented by fornul B wh RO s , or , wherein
the dashed |ine represe R’ of attachment to
the RO position; wherein Rag fatggen; Ro is - Hor
hal ogen; R1 is -H, -halogen, -0-CH 3 (optionally

subst whaemd with one to three hal ogens), or -CH3
(optlﬁaally substituted with one to three hal ogens);

R2 is-H, -halogen, -0-CH 3 (optionally substituted
with one to three hal ogeps), CHB (optlonally
substltuted1 ne t ); RBis - Hor
- hal ogen; R4 i|s - aloge (O C
4)a|ky|(opt|on \substl dxmnt Jto three

hal ogens), -O (GCi-06).al kyl (optiomal |y ‘Substlictaint thd dgshedline
one to th rI%Sresents the point of attachment to the R° position; wherein R® is
-halogen; R"is —H or halogen;
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, -CN, -(C;-Cy)alkyl(optionally substituted with one to three
halogens), -O-(C;-Ce)alkyl(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(O)O-(C;-Cy)alkyl, -CH,-phenyl,
-NHSO,-(C1-Cy)alkyl, -NHSO,-phenyl(R*')(R?"),
+(C1-Cayalky-C(ONR™)R™),
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hal ogens), -SCF3, -C(O QG -C4)alkyl, -0-CH 2-C(O NH
2, -(C3-C8)cycloal kyl, -Ophenyl-C(OO (C 1-C4)al kyl,

wo gi2apheenyl , - NHSQ2- (Ci - C 4) al kyl, - NHSO2- phepgi/{R087/067182

DH(R2 1), -(Cl-A)alkyl-C(ONR 10)(R11), -N
N- Rnwherein the dashed |ine represents the point of
attachnment to the R4 position; R5 is -H, -halogen,
-OH, -CN, -(G-C)alkyl(optionally substituted with
1to 3 hal ogens), -C(OOH, -C9 O (G -C4)al kyl,
-C(O-(G-C)alkyl, -O(C-C4)al kyl (optionally
substituted with 1to 3 hal ogens) -S2- (G - C4)a,
-N(R8) (R8), -phenyl(R2 1)
I

- C( O - NH ( C3- 06_?3 cl.c oa eP‘el dash 4
l'ine represe e p [ of attac

position |nd|ca ed. by R5; erein m s 1 2,,0P 3;
wherein nis 0, 1, or 2, and wh meln when n is O, then

"(CH2) n" is a bong» R6 is -halogen ,Ior w
-(d- C"alkyo Ilys st edvvlt :
hal ogens) ; hal ogen, : :

- (d- Cral ky” optlonally’ substltuted with 1to 3

hal ogens); R8 i sNi depend y at eaph occurrence\ ,
- (C1-Co) al Kyl u,\'pneill t|t th 1t-o

hal ogens),

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

position;

—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-Ce¢)cycloalkyl,

N R JJ\ ~(CHy)n
N R22 Rg N/ \ N
\Rg R’ \Rzo —R20
0
0
(CH,)
20N

-
-
-
-
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-C(O (G -Co)al kyl (optionally substituted with 1 to 3
hal ogens), -C(O - (C3-C8)cycl oal kyl

WO 3{0a2276883- C8) cycl oal kyl or PCT/US2007/067182

-S(2)-(CLl-C3) al kyl (optionally substituted with 1to 3
hal ogens); RO is -H or -hal ogen; R10 and R11 are each
i ndependently -H or -(d-Cralkyl, or RLO and R11 taken
together with the nitrogen to which they are attached
form pi peridinyl, piperazinygg- or pyrrolidinyl; R20 is
independently at each occurrence -H, or

-(C1-C3) al kyl ( ionally substituted with 1to 3
hal ogens) ; hl ndependent |y at each occurrence

-H, -hal ogen,’ C1- C3) al kyI (opt| onal Iy substituted
with 1to 3 halogen 0 -N(R22) (R22) (wherein
optional | y't he two od@ﬁﬁll@%é@%heﬁ liperoprgtenis ghamoit of pitachment

ni trogen t@tmogﬁoﬁh@yca@a%y@ﬂ ached form azeti di nyl,
pyrrolidinyl, or piperidinyl); R22 is independently at

each occurVegieismislof, or 8C1- C6) al kyl (opti onal Iy
substi t ut egpiik 151(5 q & f@h@gﬁé}ﬁh’wh%ﬁ]g 1%%1&3‘FCHZI) n” is a bond;

i ndependent |y at each occurrence -H, - kyl', or
C(O)@(SO C4)al kyl, or a pharmaceutically acceptable

S o et B BATRRLE O BT S 1 P

conpound offala@esi)m 1 wherein RO is '' , or a
phar nﬁclesuti cally acceptable salt thereof.

—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)(Ci-Co)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl, -S(O,)-(Cs-Cs)cycloalkyl or
-S(0,)-(C-Cs)alkyl(optionally substituted with 1 to 3 halogens);
R’ is—H or —halogen;
'“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 pyrrolidiny];
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), -CN, -C(0)-N(R**)(R*®) (wherein optionally the
two occurrences of R** along with the nitrogen to which they are attached form
azetidinyl, pyrrolidinyl, or piperidinyl);
R* is independently at each occurrence —H or -(C;-Cy)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 thererof.
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4. A conmpound as clained by any one of C ains 1t hrough
3 wherein R1L and R2 are chlorine, or a

webarinersetiti cal |y acceptable salt thereof. A cRepUs29d7/067182

as clainmed by any one of Cains 1t hrough 4 wherein R3
i s hydrogen, or a pharmaceutically acceptable salt
t hereof. A conpound as clained by any one of Clains 1
through 5 wherein R4 is , or a pharmaceutically
acceptable salt thereof. A cgmpound as cl ai med by any
one of Clainms 1lthrough 5 wherein R4 is and R6 is -H,
or a pharnmaceutically acceptabl t thereof. A
compound as clained by Claimé6 or 7N\¥nerei n R5is ,
wher eni d@mBo{hrﬁi of((ﬁiimﬁsazlwr&y R® (sopt i onal’l yorsdsiatrhdcutiteelly
with 1to hal o ogens), or , or a pharmaceutical l'y
accepf‘céﬁli’téblgéarhtt ‘?rﬁ reof.9. A conpound as cl aimed by
Claim6 or 7 wherein R5|SF,O a pharmaceutically
acceptabl e salt thereof. 10. A conpound as cl ai med by
aim6 or 7 , rmaceutically
gccepﬁacﬁﬁlgowvg}%{laﬁ@r e‘gi?ere"lf iSA corrpouﬂ‘g @%rlg?cﬁfl?&agy by
any oagcgthblEha theredit hr ough 7 wherein R5 is chlorine or

fluorine, or a p ceuti cal accept abl . )
ther edrtompgindis SRARFEEGH obar JefdaRingh! wineh K and R ar
conpr blﬂ&ﬁneaomp’ﬂaﬁmutaﬁuﬁadc&ptmle @my[h@éofcl ai nrs 1 to 11,
and a pharmaceutically acceptable carrier.

Ret hod C@fnp%ndeaétcl%ffd)bwa@a 98¢ ﬂfgCIfum@ Ighspughd afhﬁréwé% §n a

MaMey OGR! brsl PRl HRb 1B REépibid Qrtand@amal i n need
t her eof an 11-beta hydroxysteroid
A compound as claime by any one of Claims 1 through 5 wherein R*is

acceptable salt thereof.

, or a pharmaceutically

7. A compound as claimed by any one of Claims 1 through 5 wherein R” is

R6

5

5

and R® is —H, or a pharmaceutically acceptable salt thereof.

8 A compound as claimed by Claim 6 or 7 wherein R” is FF,
A
Y
T N
SRR,
P, R® , whererin R® is -(C;-C3)alkyl (optionally substituted

Ay
with 1 to 3 halogens), or , or a pharmaceutically acceptable salt

thereof.
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dehydrogenase 1 inhibiting dose of a conpound or salt
as described in any of clains 1 to 11. 14. A nethod

wo 2007t12w88 | Ng type 2 di abetes which conprises PCT/US2007/067182

adm nistering to a mammal in need of such treatnent an
effective anount of a conpound or salt of any of
clains 1to 11. 15. A nethod for treating type 2

di abet es whi ch conprises adnmnistering to a mamal in
need of such treatnent an efgective anount of a
pharmaceutical conposition of claim12. 16. A
conpound, or a salt thereof, as claimed injany one of

claims 1-1 1, for use in treating type 2+dhg es. 17.
The use of a conpound, or a salt thereof, ai??%agwed
i,n any one of clains 1- nuf act u of a
#ed|c§ﬁ€H?OW6V“€E Aﬁa%?6?@{8£ quﬂ%tes. 18. Ar?
conpoplkimbdeaticails acceptable salt thereof.

(R -3-[3,5-Dichloro-4"-(4- trlfluoronethyl gi peri di ne-

car bonyl ) - bi phenyl - 4-yl net hyl ] -

1- (4- hydroxy-piperidin- 1-yl)-pyrrolidin- 2N or a
pharmaceutical |y acceptable salt thereof.1 A

compound that is F

(IR) - 3A[BpobidcisichimedBy-(ldindé di T WhaeioRdiiper i di Ae-dracarb
onyl)

bipheHth@lemmHY e?mefﬂtﬁﬁr?%xy pi peridin-1-yl)-pyrr
alli di A-Rmpoend asrclaanqm@rmoembﬁ Clainisyl tacaglp? afbreinsal it chlorine

thereof ., 20. An jnter te for. prepar a conpound
oL R R R b LR B s I RRERREEY & comPou

(R - 3A[[31a15ndaatﬁi&thfoﬁrp651t1(ﬂn4wlﬁlblh Ednperserdomyponii @ekit 6f 446-olf

-carbon | ) - bi dPg - 4- ) .

yl met AY 15t0H§ Ry hefmigetical Acsapiablesrioroy

Ggyst al Ihétﬂ&i of selectively reducing the glycemic level in a mammal comprisin

(R) - 38%9 5-Dichl oro-4'-(4- trl%Yuoroneth%»dplperldlne
i y

-carb )stermg to a mammal in need thereof an 11-beta’hydroxysteroid

g: :oglegaﬂ dgbr%aédagr@t nlblitidgdods SBARpYarl REAIE £ dsdrib¥d dn-aRly o
claims 1 to 11.

14. A method for treating type 2 diabetes which comprises administering to a
mammal in need of such treatment an effective amount of a compound or salt of
any of claims I to 11.

15. A method for treating type 2 diabetes which comprises administering to a
mammal in need of such treatment an effective amount of a pharmaceutical
composition of claim 12.

16. A compound, or a salt thereof, as claimed in any one of claims 1-11, for use in
treating type 2 diabetes.

17. The use of a compound, or a salt thereof, as claimed in any one of claims 1-11, for
the manufacture of a medicament for treatment of type 2 diabetes.

18. A compound that is (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-
carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one, or

a pharmaceutically acceptable salt thereof.
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22. Crystalline
(R -3-[3,5-Dichloro-4"'-(4-trifluoronethyl-piperidine-

WO carbzieys ) - bi phenyl - 4-yl met hyl ] - PCT/US2007/067182

1- (4- hydroxy-pi peridin- 1-yl)-pyrrolidin-2-one as
claimed in claim2l in substantially pure form 23.
Crystalline
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pharmaceutically acceptable salt thereof.

20.  An intermediate for preparing a compound of claim 18 wherein the intermediate is
(R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-
ylmethyl]-5-hydroxy-dihydro-furan-2-one.

21. Crystalline (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-
biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one.

22. Crystalline (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-
biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one as claimed in
claim 21 in substantially pure form.

23. Crystalline (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-
biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one as claimed in
claim 21 or claim 22 characterized by peaks in the X-ray pattern at 20 diffraction
angles of 8.6 = 0.1° and 15.3 £0.1°.



