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1 This application claims the benefit of US.
Provi si onal Application No. 60/745,475, filed
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are inhibitors of 11-13-hydroxysteroi d 5dehydrogenase
type 1 ("11-13-HSDI "), and to pharnaceutica
conmpositions thereof, and the uses of these conmpounds
and conpositions i'n the treatnment of the human or

"~ ani'mal body, and to novel ihternediates useful in

preparation. of [.nNiL b S
Rl R S R S e e e e
and aﬁus&kjﬁl&aﬁfn&:ldi@@fhe berefit dffES. Previasfomelmppbdatidi Sor der s
spo e dul ati on of 11-0-HSDL, - such as
ggzﬁggﬁ‘&%ﬁﬁ%%g@ﬂ?c syndrone, cognitive disorders,
and e ihiekson relates toGopOMAY thitee intibimetdf 1 i Bitrydtokysteroid
liver, adipose tissue 1,and myscl e, are Iﬁpﬁg %E of &
dedydiogmase sl (HR-BSB1 ™) o tephamiagéuyded) CUPRr et R tant
{HLQR bEthEk USRGRREY &0 b&nﬁ%ﬁi@ﬁﬁnﬂﬁ&@zﬁﬁ@ﬁ loﬁﬂheﬂuﬂtdntdﬂ animal
I'nsulin resistance, visceral obes%f nS|on

hordy. #yide RoyPldipiediales P%?ﬁﬂéﬂ%f'%‘ﬂ‘% SUEFRG
?ﬂn&eﬂoﬁms%ﬁo méﬁ?&%@iebtﬁrem(ﬁrml1-3&@11&8@as@amhmsn

15conversion of inactive cortisone to actjve

e teitmeit of dispidensrsssaive to thsimedaletier of A1-BHERIetrsh aiizhstes.

?wmgﬁk%gﬁ%%&ﬁﬁ%%gﬁgﬁgmﬂgygg@mgghgn rodents and humans

to metabolic syndrome. Evidence
suggeBinepcertietidsactire i thitivemadippse iice #d must g 1o pertant
%ﬁ%glgtgrs'f)@g]lcdsg 1ip¥Pm, rgkﬂ%&bglsﬁ@t‘ﬁr@ﬁﬁ Slu¥dchiticdi@WREss is

cosé by reduci ng hepatic %%gconeogene5|s
eesctilel Wiy fnyedih rasistenes ylscerahﬁbewehﬁaﬁ igfy@pd gyshpidemia, which
alscg)%glregataﬁhg %ﬁ&%ﬂﬁﬁﬁs oi%@etdb@ﬁ@s&n@bﬁ@q I@ﬁﬁﬁwaﬁiys@ﬂﬁé
educe |nsu In resistance. Insulin.effects in nuscle
mﬂvhrsige oBnirirceisonsd artrsgpiippload PaspempicilimEe bet a
% velo Sment o% tabo c% ndfdh¥e, E‘lﬂ &cpﬁ i)(ﬁﬁfﬁ eRPRchan BV €NBEISDI
FSIPAR Al man stu ies also indicates that an
ExOasRo ﬁyngﬂon]emdancmgghsts ithapadme whighspesifieally inhibit dhp-

' nt re t dlcat :
DRBT A b RS P ob 0o d RN O lnhepate
' lglu@@leog'léhalslfbdlice lelSiiral otiesityi illmeVG athbregenjed ipepretezphopesypes,

l e Wl
b Py kARG 6 B Thbf St kil (RoE B bl i be,
teiﬂﬁndeﬂl,la’ﬂd HSDn sgen@an;frm@m basaicedly pﬁt@e 1slnfcm@eaés0|bﬁmeﬁwé Nt
gx‘}c% om%gljme }i.[{d\il% E:h(ﬁésta'lsg%d(? ateh gx!rf aﬁ%xﬁw gﬂc&dﬂrtﬁ:mds

rnaceutlca Bgent recent een s
lirir@ogniterfmcyion. &eemt feauits indicate d.:i@t inactivation of\l h&-ﬁﬁ@ﬂ of

publ i cati ons. have. eared in [ |
CRgRSes Temay TSP i i 30 ke iR T S el SRk one
ARPLHoGALd i@iprodd 2&@&1@ Hinétdh mheaarhy eldertylrmeasd azgamanabs and

acet am des as Qvgltors of 11- (TB Int%; gna
Appiriation ofdhe 11 BZH SO BFY e &lﬁe 0ses

RyLQb ifliviod o0 NE R M IRKRES fhainfcetied Egedﬂi’als vedkritly @8enaBown .
inhibitors of 11-13-H8D, and Internationa
A@EMW%@FWBRGVW@E%GFHE%ﬁﬁ1 whi ch di scl oses adamantyl

Py’ r ok @G 3f ABBcRiBhd D4RE hppediedit rdctH iydird Iegscsmfg;‘agems that
1143-HSD. In spite of the nunber qi @Sgﬁy
rr

dnhddtald gEHER the? Fnjesnagignal prplcatiesnyy 0240
LRSTAR &Rl & nfibRI OG- oD, MRbRICAAIBIUG oS,

i ncl udi ng poor or inconplete efficacy, unacceptable
side effects, and contraindications for certain
pati ent populations. Thus, there remains a need for
an inproved treatnment using alternative or inproved
phar maceuti cal agents that inhibit 11- f3-HSDl and
treat the diseases that could benefit from 11-0-HSD1
i nhibition. The present invention provides such a
contribution to the art based on the finding that a
novel class of 10 conpounds has a potent and

dlscloses
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- 2a - In a first aspect, there is provided a
conpound structurally represénted by fornul a:

woherabnespl e is 0 ' O, wherein the dashed | pBuUs2007/067182

represents the point of attachment to the R position;
wherein e is -halogen; le is -H or hal ogen;

Rl is -H -halogen, -0-CH3 (optionally substituted
with one to three hal ogens), or 10-CH3 (optionally

substituted with one to three halogens); R2 is -H,

- hal ogen, -0-CH3 (optionally substituted with one to -
tWOé@Sﬂawﬁg emgh discloses G liflmek-one ped pigeridinbbonetdatiedivesias h

l.o R4
. 0 O s AT
Sudirsdniyl pl;trﬂﬁidMZt—dhe dedvatices biihRBitdabag EEJ‘-IHSD In spite of the number
b BB
FhdMslidcludio&podey iadtedpRad dfdsby, unacceptable side effects,

-O enl- (Cred)al kyl, -0-12-phenyl,
QNH%H % Céﬂf)fa‘l qegfpin pe IRl pY ﬁﬁ’éhy ﬁﬁge(rmxysaneed for an

Zﬁpﬁﬁd‘ﬂ%)lﬁﬁﬂu@iﬁk aﬁn&}:lw (Rllmﬂﬂ(a%ﬂ:b}larmace%cal §gent§|that inhibit 11-
- hal ogen, - ykopt| onal

ST et Mipeots 4 oquh P Gy [-5-800) Giffbton. Thepresent

Hfveftol pfdideCdbiah Koﬂmbutn&{tg)the(ag‘a'a‘s@é bathk E¥din that a novel class of
-0- (G - C4a|k|(opt|onal y substituted witF to 3

lseppyadsdps a gc@engggi_ seleptivemhiitoryj activitgoR11-B-HSD 1 The present

invention is distinct in the particular structures and their activities. There is a continuing

need for new methods of treating diabetes, metabolic syndrome, and cognitive disorders,

_and it is an object of this invention to meet these and other needs.
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)(Rs), _phenyKR21xiel), -C(0)-NH (C3-C6)cycloal kyl,
t-N1.-N11 a R60 Il /\/Th i-S7TN-1-S--N(CH2 )m
i-S-NO 8 hsn-\/' 00 - 2c - ', orR23, wherein the
dashed line represents the point of attachnent to the

.position indicated by R5; whereininis 1, 2, or 3;

wherein nis 0, 1, or 2, and-#Aerein when n is O,

then "(CH2) n" is a bond; 5R6 is -H, -halogen, -CN,

or -(Cl-C4allcyl (optionally substituted with o 3

hal ogens); R7 is - -H -halogen, or

- (G - Ghal flegkpscrahedeliypowiasd b tothfSlmWistlicthrdll§ répresented by

hFIoans); 10R8 is independently at each ocCurrence
ormuia:
- o "

R

N R

wherein

R%is
R} '
~ HO : a
1@ 0™
0 N.}:» N>‘/ K/N::(‘
" s rl OI, -,

represents the point of attachment to the R’ positién; wherein R® is

, wherein the dashed line

~ -halogen; R” is —H or halogen; A
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-CHj (optionally substituted with one to three halogens), or
-CH3 (optionally substituted with one to three halogens);
_R3 is —H or -halogen; '
R*is - |
| -OH, -halogen, -CN, —(C;—C@alkyi(opﬁonaﬂy substituted with one to three
halogens), -0-(Ci-Cgalkyl(optionally substituted with one to three
halogens), -SCF3, -C(O)QX(Cy-Cy)alkyl, -O-CH-C(O)NH,,
-(C3-Cg)cycloalkyl, -O-phenyl-C{0)O-(C;-Cy)alkyl, -CH,-phenyl,
“NHSO2~(C1-Caalkyl, -NHSO,-phenyl(R*)(R?),
-(C-Co)alky-C(ONR )R,

Rs R7 R21

1 . ' N 1
: s VIN g8 4 N g L JI
SOy HO HC O

L E) ] ! ]

5

R® N

-



-H, -(G -C6)al kykoptionally substituted with I to 3
hal ogens), C(0)(G -C6)al kyl (optionally substituted
with 1 to 3 hal ogens),

C(0)-(C3-C3) cycl oal kyl, -S(02)-(C3-C3)cycl oal kyl or
-S5(02)-(G -C3)al kyl (optionally substituted with 1 to
3 hal ogens); 15RO is -H or -halogen; RI and RH are
each i ndependently H or -(cg-c4) al kyl, or RL and RH
taken together with the nitr Bén to which they are
attached form pi peridinyl, piperazinyl, or

- pyrrolidinyl; R2 is independently at ,egCh

occurrence -H or -(CT-C3)al kyqﬁg |onaIIy "' \‘N
g r

substi tut ed;2@w Q 1 fo .

0
i ndependent [ ach”o ur ence -k -~haS en,c or
-(QCS)aIkyI(optionally.substatute with 1 to 3 ’

hal ogens), -CINT, -C(0)-N dR22) (V\,her ein

optional ly Ihe A RBCCUr T of e alofigywith ;
ni trogen u' theyJ—aU ached{ onm@zat S,
pyrrolidi ny-I Di perr di nyl); 25R22 [ ndepent ly

- at each occurrence “H or -(d - OG)aIIcyI(optlonaIIy

10

15

substi t ut ed, WI ’ Tmo 3 hal'Bgens) ; ,qi R23 i,S
i ndependent{ aacH s se - u
or -C(0)0- (-Cl = )aI kyl a pha ce'ﬂﬂn gIaII

accept abl e salt thererof - In a secopd
aspect, t hwheeip degagod bweﬁeﬁﬁﬁﬁﬁqa@@d’tf pigaghment to the R
conp03|t| Ofhsih.Ch conprises a conpound or salt as
defined above, ‘and a pharnaceutically accept abl e
carridfis hi a third aspect, there is provided

the use of_jf GAVRAUDE, (N €AYl kAROANT suAFuEhidEth 3

above, for the manufactur nent for

treat nent ogeRspeCEOIGHaHEPHA{Cr-Carlkyl, -GRR-(bregdkil
di scl osur e Cqmﬁg@q@ﬂégﬂg@%ﬂw&tjwtlw?h&kem)

represent ed ¥Cl ESatt] _N(Rg?(Rg) -phenyl(Rﬂ)a{”)

-C(O)-NH-~(Cs-Cs)cycloalkyl,

O *-N:> QO PO O

]
-'i—" ' j—g N'R J—":s') N (CH i-g N O
i?,” Pl R A A z)mig, N
Y PP 0
PDON—Hm ' N—(CHn JL ACHIn
L, TR k/\l\o
R —
8]

?J\N /(0%2_)’"_ R i _\JJ\ /(Cﬁlz)n ‘,,”\N /(CHz}m
5 ' \
N *BiRm i . i
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or a pharmaceutically acceptable salt thererof,
wherein Ris or, wherein the dashed line represents
the point of attachnent to the R position; wherein Ra
i's -halogen; Ro is -H or halogen; Rl is -H, -halogen,
-O-CH3 (optionally substituted with one to three

hal ogens), or -CH3 (optionally substituted with one
to three halogens); R2 is - 2 - hal ogen, -0-CH3 -
(optionally substituted with“dhe to three hal ogens),
or -CH3 (optlonally substituted with one to three

hal ogens) ; R3 sy-Hor -halogen; R4 is W)
2007/ 127688PC &82007/ 067182 -3- H, - hal ogen,

-CN, -(CG - C4)a| Noptionally substituted with one to

three hal ogens) - ere:%ﬁ% al k edﬁlg rg%r%e%slt%éﬁingfaﬁ%hmcnf

substituted with one

- C( 0) O( C1- @4hapdsigibn mdibat@-l’zy]fg 0) NH2,

- (C3- CB)cycLoalhg% 9 Qgphenyl C(0)0-(CG-A)allcyl,

_ CHe- phenyl Y2&%cayall eyl
- NHS02- ph ewjtér@@ﬁls)(( IRZ(&)Z, and wherein when n is 0, then “(CHy) n” is 2 bond;

-(Gi - )%Ikyl C(0)N(R10) (R11), R6R721 )-Re 5rTh 8rTh
, - NR 0 -

—H, -halogen, -CN, or -(CI—C4)a]ky1(0pt10nally substitated with 1 to 3

‘ halogens);
R’ is 7 ,

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

H, -(C,-Coalkyl(optionally substituted with 1 to 3 halogens),

-C{OYC:1-Ce)alkyl(optionalty substituted with 1 to 3 halogens),

- -C(O(C3-Ce)eycloalkyl, -S(02)-(Cs-Cg)eycloalkyl or

S(09)4C1-Cs)alkyl(optionally substituted with 1 to 3 halogens);
R®is-H or ~halogen;
R"?and R! i are cach independently

-H or «(Cy-Ca)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
Wlﬂl 1 to 3 halogens);
21is 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
azeudmyl pyrrolidinyl, or p1per1dmy1)
* isindependently at each occurrence —H or - (Cl-Cg)a]kyl(optlonaliy substituted

with 1 to 3 halogens); and
R*is independently at each occurrence -H, -(C;-Ca)alkyl, or
-C(0)0-(C1-Caalkyl,
or a pharmaceutically acceptable salt thererof



\\__,/ 10, wherein the dashed |ine represents the

poi nt of attachnent to the R4 position. R5is -H,
-hal ogen, -OH, -CN, -(Cl-C4)al kyl (optionally
substituted with I to 3 hal ogens), -C(0)OH,
-C(0)0-(C1l-C4)al kyl, -C(0)-(C -4)al kyl,

15-0- (C1-C4) al kyl (optional [Lypgsubstituted with 1 to 3
hal ogens), S02-(Cl-C4)alkyl, -N(R8)(R8),

- phenyl (R21) (R21), -C(0)-NH (C3-C6)cycloallcyl, -4-

, 0 In'aldecdndNispddt HAEYE Is prbvided a phamsacButira] commpositibn which
R 1 0 4,4N-(

comprises a compound or )szﬂt as defined above, and a pharmaceutically acceptable
catrier.

In a third aspect, there is provided the use of a compound, or a salt thereof, as
defined above, for the manufacture of a medicament for treatment of type 2 diabetes.

The present disclosure provides a compound structurally represented by the

formula:

or a pharmaceutically acceptable salt thererof, wherein

R’is
R, — '
HO\O . Ra‘b
o/\
N N
P s Ny
‘ . ‘ or ) ’

represents the point of attachment to the R? position; wherein 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 (optionélly substituted with one to three halogens), or -CHjs
(optionally substituted with one to three halogens); -
R? is —H or -halogen;
R*is
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N-(CHOM 9 /--\R22f( -S-NO OR8 R7 represents the
poi nt .of attachnment to the position indicated by R5;

wherein inis 1, 2, or 3; V\,hereln nis O, 1, or 2,
waRe7Mmriessei n when n is 0, then "(CH2) n" is BCHERI0 /85182

is -H. -halogen, -CN, or -(G -CQal kyl (optionally
substituted with 1 to 3 halogens); 10 R? is - H,
- hal.ogen, or -(Cl-C4)al kyhoptionally substituted with
1 to 3 halogens); R is independently at each -
occurrence H, -(Cl-C6)all cyhoptionall y subst ituted

O o T et N e S O S R AR Y

é? C(&)loggsi@, Gf@li?%@hlﬁﬂtd(pﬁwaﬂy subsfiidipd @ﬁlf?llﬁaﬁ’ ?lyﬁe'h\?mbtkéﬁﬂl
to 3 f§ ’é@ﬁ&?é ah% Fﬁg:itﬂ Qﬂ?b%%zeieréfpﬁy tea dlIfell are
each i oqﬁa@mdgmﬂ C1-Clrbatkyl, ~CIGLpHEA) A NS Q- (Cﬁh@nﬂafﬂld R11

SRR T RS T 2o

prroI|d|n -5- §

O e+ 1 O
, | | N
§—N/\:>~R5 4N N-R® N oj{ﬂoACo":\C\N’.RS

e -\;‘h . : .
; N ‘ _ . _ B
b , wherein the dashed line represents the point of attachment to the

R* position;
Ris
" H -halogen, -OH, -CN, ~(C-Cx)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)0-(C1-Ca)alkyl, -C(O)-(C1-Caalkyl,
-0-(Cr-Colalkyl(optionally substituted with 1 to 3 halogens), _
-S0>-(C1-Caalkyl, -NRH(R®), -phenyl(R*YR™), -C(O)}-NH~(Cs-CeJoycloalkyl,
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R2 is independently at each occurrence -H, or
-(G-C3)allcyl(optionally substituted with 1 to 3
hal ogens); R21 is independently at each occurrence

webho7atrassogen, - (Cl- C3) al kyl (optional |y subsPCT/US07/067182

with 1 to 3 hal ogens), -CN, or
-C(0)-N(R22) (tc.."--22) (wherein optionally the two

- occurrences 50f R22 along with the nitrogen to which

they are attached form azetidinyl, pyrrolidinyl, or
pi peridinyl); 22 Kis indepdndently at each
occurrence -H or -(Cl-C6)al kykoptionally substituted
with 1ito 3 hal ogens) and R23 is i ndependently at
each ofcyrence -H -(Q C4)al kyl,

- C(0) 0- ( _\5)4a,l_ lQ[l: nc.u; er e ni—st—h
present Nayenti o prQvi ound_s:t ruetur y
present ed by’forrrula I : (’I) or a ’ T

phar maceutical |y acceptable salt theperof, wher

15R is Ra0"-Th or, wherein the dashe(d l'ine rep sent s

the poigt aof apt achnent to.the R pbs rg’fhm n Figh
hal

l; wh r-ﬁ .9| v
R1 |se';-_§< "wha Ié @hgggﬁlsﬂ(@onally ubstitut e R

with on to.thPee hal ogens or -CH3 20(opt:i onal I'y .
substltcyted with one to three hap ogens); R2 is -H,
- hal og nCH3 (o tlonally Su—b&\tl/twpred Wi t@ one to
three™ 1ogins) T1_)(|_(3opt| dnalfl y}jﬁ?tr ted w2t h
one to t ,ﬁeﬁogen s -H OL'E al ogéen; s
25- OH, -hal og - CN, ) al kykaptional Iy RY!
substituted V\/l'?uh’one to thr((e%’ ’ ’
S J\ o R A
° ., R , or Rz"* wherein the dashed line

" represents the point of attachment to the position indicated by R>;
whereinm is 1, 2, or3; ‘
wherein n is 0, 1, or 2, and wherein when n is 0, then “(CHy)n” is a bond;

—H, -halogen, -CN, or —(Cl—C4)chyl(6ptionally substituted with 1 to 3 halogens);

—H, -halogen, or (01 C4)alky1(opt10na11y substituted with 110 3 halogens)

7 R is mdependent}y at each occurrence

-H, «(C,-Cg)aikyl{optionally substltuted with 1 to 3 halogens),
-C(0)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
 .C(O)(Cs-Cy)cycloalkyl, -S(02)(Cs-Cs)eycloalkyt or

-S(02)(C1-Cs)alkyl(optionally substituted with 1 to 3 halogens);

R’is—H or ~halogen;

R and R" are each independently ,
-H or -—(cl-c,;)au{yl, or R¥ and R taken together with the nitrogen to which-they
are attached form piperidinyl, piperazinyl, or pymolidinyl;



hal ogens), -0-(Cl-Co6)al kyl (optionally substituted
wWith one to three hal ogens), -SCF3,
-C(0)0o(C1-A) al kyl, -0-CHz2- C(0) NH2,
wo 0iB34383scycl oal kyl, 'WO PCT/US2007/067182
2007/ 127688PCT/ 1JS2007/ 067182 - 6-
-0-phenyl -C(0)0- (G -C4)all cyl, -CH2-phenyl,
-NEI S02- (C2-C4) al | cyl, -NHS02-phenyl (R21) (R21),
-(C2-C4)allcyl-C(0)N Rl)(RH) dashed |ine represents
the poi nt of attachrrent to Hhe R4 p03|t|on in formula
R5 is

3(2 Gim@vﬁafiqasbr o Oswalrerl%ﬁ B Bt CoRiRAy sylingod with
10hR4IQQ C4HC(O)0HO(C(CIO)24(Q|E4|)a||;:y| |
all C
gf)%tﬂid?ﬂﬁl@&ﬂwtte NobgmnitaFogeines ot O”%@gég peputed
W78 § B&Bgens)m@" ¥ OB (IR%@”) (wherem {)ptlonally the two occurrences

NH- ( C3- 00cycl oal k N
Cﬁg)ﬂowlﬂg the mtrogen to whic Xthey are attached orm azetidinyl, ];{yyc])hdmyl or -

plpendmyl)
- R%Zis mdependenﬂy at each occurrence —H or - (Cl—C(,)alkyi(optlonally substituted with 1

to 3 halogens}; ard
R™ is independently at each occurrence -H, - (Cl—C4)aIky1 or -C(O)YO-{Cy-Cy)alkyl.
10 In another embodlment the present invention provldes a comapound structural]y '

represented by formula

ora phaxmaceutié'aﬂy acceptable salt thererof, wherein

@JOM

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

, wherein the dashed line represents

‘ —halogen; R is—H or halogefl; _

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

R? is -H, -halogen, -O-CH; (optionally substituted with one to three halogens) or - CH3

- (optionally substituted with one to three halogens);

R? is —H or -halogen; '

R*is
25 -OH, -halogen, —CN, —(C1-C4)aﬂgyl(opﬁonally substituted with one to three.

‘ halogens), -O-(C-Cg)alkyl{optionally substituted with one to three halogens),

-SCFs, -C(OYO(C1-Cy)alkyl, <O-CH,-C{O)NH, —(Cj—ngcycloallq},



29?7 9 .\9 /Th -I-S—N 1-S. -Nv,(CHOm 1S --N 0 118 OR
00 0. 0jr-1'61-(Cl112)11IN-(CI-12)n c_ ) 1\1, 8 R
‘WD 2007/ 127688PCT/ 1182007/ 067182 0 N."....(CHn -

“wb200742%88 0-N 1 OR22 , orR', wherein the daskerius20emae7is2

-6-
-O-phenyl-C(0)O~(Ci-Cy)alkyl, -CH,-phenyl, -NHSO»-(C-Cqlalkyl,
—NHSOz—phenyl(R21)(R21) -(Ci—&)alkyl—C(O)N(Rm)(R“

~
f s \ / \ : ¢ N
4N R® —N N-R® +—N O +0 e \ N, .
N/ N R
'] 3 » . . > 5
CH
B 3 . R21
~ 21 =
H / \ ! t R ! /—Q 1
1—@ /0 ip +-0 ; o
: S HSC 1 ) H

N7
(%
Z-0
; Vi
z; /;

__ or , whefein thé
daéﬁed line represents the point of attachment to the R* position in formula I;

- R'is | |
—H, -halogen, -OH, -CN, «(C;-Cyalkyl(optionally substituted with 1 to 3
halogens), -C(0)OH, -C(0)O-(Cy-Ca)alkyl, -C(O)-(C,-Ca)alkyl,
—O—(Cl-C4)alky1(optiona11y substituted with 1 to 3 halogens),
-802+(Ci-Caalkyl, -NR*)R®), -phenyl®R*HR™), -C(O)}-NH~(Cs-Ceeycloalkyl, -

' . ' o)
] ] : 1 1 / \ il
O %N<> i S PN ) BN o RN )
O 1 H 1 HE G 'O
: O 1 O
. © L UN—(CHm ' N—(CHpn
i—g N'R s-n"Seny) S-N O Q_ R? °
) - +— m Y -
4 6 ‘RB \/( 2 | \ / N\ B RTR
o o
AL cnam o P i .
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~each occurrence -

~represents the point of attachnment to the position

indi cated by R5; wherein mis 1, 2, or 3; wherein n

is 0, 1, or 2, and wherein when n is 0, then "(CH2) _
woboohg2768sbond; 5 R6 is -H, -hal ogen, -CN, orpCT/US$2007/067182

-(Cl-CA)allcyl (optionally substituted with 1 o 3

hal ogens); -H, -halogen, or -(Cl-C4)al kykoptionally

substituted with 1 to 3 halogens); R8 is

I ndependent|y at each occurrence 10-H, = :
-(CG -Cs)al kyhoptionally subgtituted with Ito 3 .

hal ogens), C(0)(Cre5)al kyl (optionally substituted

with 1 §o 3 hal oge s) C(0) - (&3-C8) cycl oal kyl

- S(02) ; Sﬂg"‘or AL Bﬁg

S(02) - CI- C3a|ky|( nglly su tuted with 1 to 3
hal ogens) ] $s -H or Ahal ogen; 13 Rl and Rl11 are

each independently -H orf (@ - COal i/, wheyein R daghed Huel
t aken, I hey are
2t t 2R B poltt b hbpiel b 86 h iy W
pyr r ovhedtiimiplis 1,12, pis3;j ndependent |y at each occurrence
-H ov(iheré:pshsgsi %lr 5yz!nﬁ %Eﬂc%%‘ﬂeh){ s ek “((:HE)%P‘ lé’\éﬂond,l to
3 hal ogens 1S 1N epen enfly at é€ach
&burrence -H, - haI ogen, - (G -C3) al kykoptionally
SUbSt' st sutisfited with 110 3 hal
ﬁkﬂ@ﬁ%%‘%ﬂ%&((\ﬁhﬂﬁgpﬁi %%t%l 0%1'311 Sy the two 0 3 hatogens),

(Bc@urrences of R22 along with the nitrogen to which
t hey _Q{ Sha ?Jg%:ﬁ%@%@l-ﬁgﬁlﬂizl%ﬁ&daﬁjr SbkeitutBY W1 {0 Hﬁlbkgcns?r |
p| peri di nyl i ndependent|ly at each

8¢ isindepgadently gt qseh oqegirenc) al kykopt i onal |y substit ut ed

with 326 . tgalﬁylt@ueﬁﬁg@bsnﬁte&iwﬁ%td Shdldgg@pendent |y at

o0 Sk L@M@Pﬂm&l AT g

provi df@) g{;;k)@f s@@y@)@d@gﬂ@q o@are useful as
pot ent - and sel ectlve i nhi bition of ]g 0 1. The
pr es eftOz-ffadralighopiioplyerbssitess was! 19 30aeesak eut i cal

_Q_@ﬁpﬁ%}Lﬂan’geﬁl\hl ch conprises a corrpound of Formula |,
- Olio

ad Ri'3re each independently
Hor —(Cl—C4)a1kyI orR¥ and R" ta.ken together with the nitrogen to which they
are attached form piperidinyl, plperazmyl or pyrrohdmyl
s mdependenﬂy at each occurrence -H, or - (Cl-C3)aJky1(0pt10na11y substituted with 1

to 3 halogens);

20

25

R?'is independently at each occurrence -H, ~halogen, or -(Cy —C:,)a]kyl(optmnally

substituted with 1 to 3 halogens), -CN, -C(O) N(R )(R_zz)_(whcrcm optionally the two

occurrences, of R™ along with the nitrogen to which they are attached fcrm azetidinyl,

pyrrolidiny], or piperidinylT});

R7is indccehdenﬂy at each occurrence —H or (C;-Cglalkyl(optionally substituted with 1

to 3 halogens); and ‘

RZis independently at each occurrence -H, -(C;-Cy)alkyl, or -C(O)O—(Cl—C4)aﬂc3{l. 7
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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* \Ni‘t?fﬁs'“aﬁ%“dta@ R’#P%%i E’eﬂfa

phar maceutical salt thereof, and a pharmaceutically
acceptable carrier, diluent, or excipient. In
addition, the present invention provides a nmethod for

wob®7hresst nent of netabol i c syndrome, and r eb@estos7/067182

di sorders, which conprise admnistering to a patient
in need thereof an effective anount of a conpound of
formula | or a pharnmaceutically 5acceptable salt
thereof. In one enbodiment, the present invention
provi des conpounds of FormuBa | or a pharmaceutically

~acceptabl e salt thereof as described in detail above.

\nhirinacegiidal sft therrof, cathprharprscgicaliyiscapebls epfries ¢t 9Ton

UGkt h H&dmdﬁ%s BlenPihivdnli6n HOMBQUREMA TS MRAfchine T | Y

interesting and are preferred. The follow ng |istings
gestabplie syadsqras, ahd igletsd gisorders,priatheorare eAmiisiaRg fogatient in
|18 ARQLIREX o RBRRABBROf § BingdodNER thiR1aNPY ph@SacButically

conpound structurally represented by fornula I, or a.
prrspiRle@lfitheef | y acceptabl e salt thererof, ‘wherein R

s, mWheERboRintdne tﬁéqﬁaaﬂ ivefiRn bfbﬁ?fd@ss&ﬁﬁaﬁundﬂ-@m&nﬂ@l Hita
of attachnent to R positian in far in
maarmgceuwwwwbmmgmpf et b e AP Wil Bghe

v {J&mdshﬁ Iﬂﬁ%lﬁ‘\le@ent B3 citon add uSdtul: eathid 9€Me cdidpoluids afetparticularly
- ha

Cl-C4 alky tionally substituted
mg set out sev ral groups of preferred

Tﬁ@gmﬁﬁgalkoxy(optlonally substi t ut ed mnth one to
three halogens)

-0- CI-E- d]ﬂl%[ég: @%v)eglgniqugf' qCI E?% pous dy stl’ucturally

T@rﬁaﬁmﬂyi&ﬁﬂ)ﬂ @ phizhadukipdily acdepibiphadtyrerof, wherein
NEI S02- (Ci - C4)a||cy| - NHS02- phenyl (R21) (R21),
R(@l c4) al | cyl - C(0) N(RL5(RL1), WO
2007/127688PCT/U 007/ 067182 dashed l'i ne represents

the p |nt:fﬁ at & t tqafhﬁ R4 positionin fornula L

, wherein the dashed line represents
the.point of attachment to the RO position in formula T; wherein R® is

—halogen; R® is —H or halogen;

"R is -halogen; R? is -halogen; R? is —H or -halogen;

R*is
 -OH, -halogen, —CN, -(Cy-Cyalkyl(optionally substituted with one to three
halogens), ~(C1-Ce)alkoxy{optionally substituted with one to three halogens),
-SCF 3, -C(0)O(C1-Caalkyl, -O-CH»-C(O)NH;, (C3-Cs)eycloalkyl,
-O-phenyl-C(0)0~(Cy-Cy)alkyl, -CH»-phenyl, -NHSO,-(C1-Cpalkyl, .
-NHsoz-phenyl(R”)(R”) -(Cr-Capalir- C(O)N(R”)(R“)

{—@C:j}—ﬂs —%N<::>N—RB 4—N —4(::> T\(jf

2 - »
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R5 is 5-H -halogen, -OH -CN,

-(G -

G al kyl (optionally substituted with 1 to 3

hal ogens), -C(0)O0H, -C(0)0-(C -C4)al kyl,

wo e§d)i27%688 - 00al kyl , -0-(C -C4)all cykopt i onal PET/US2007/067182
substituted wth 1 to 3 hal ogens), -S02-(C -C4)al kyl,
-N(R8) (R8), -phenyl (R21)(R21),
-C(0)-NH (C3-C6) cycl oal | cyl, , 0IR :9,s

0'0,

S.,:9n
-1-SSN"SSN(CH)m-1-S-N0O . 08?2 11Vi21 11/ "o R
nt

R20, 0 NACHOn N | 09, R22 , orR23, wherei he

dashed |ine represents the point of attachnment to the
position indi cat by R5; wherein mis 1, 2, or 3;

15wherein n | ,Nl or 2, apd wher_%}ﬁwen n i
- then "= qu_B‘@ S )

] . ﬁ i 7 ‘.’O 3 o b =
g S ,!_QN l s ? N
¥ 7, L] , 1 , 01' 1 )

R’is

J’l\ /(CHz)n ‘:'/“\N/(CQT-)E R2 )/ﬁ\

, wherein the

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

-H, -halogen, -OH, -CN, «(Ci-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)0-(C1-Calalkyl, ~C(O)-(C1-Calalkyl,
-O-(C1-Ca)alkyl{optionally substituted with 1 to 3 halogens), -SO;,—_(Cl-C,;)alkyl,
NER}(R®), phenyl®R*)R™), -C(0)-NH~(C5-Co)cycloalkyl,

! N ' H ] 3 /‘—\ : 1
CY D B RO W )
O 1 : : \ , 1 o
> r L X L] L
L P P
\ D NeEHgm O N—(CHpn
: 9 IR I 0 H N 22
+=8-N J—s N (CHz)m Ls-N O N R R
'O -RB A4 RB RT

o]

K)\ R® .Jj\ ~CH ) l\(o . ".‘ N RE'E
kJ\(F R21 '

| wu\ /(wn /“\ /fGH .JL b

K/S’_O

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

R , Or . R®, wherein the dashed line .

whereinm is I, 2, or 3;

RSis

wherein n'is 0, 1, or 2, and wherein when n is 0, then *(CH2) n” is a bond;
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R6-is -10- -H, -hal ogen, -CN, or
-(G - C4)a||cy|(opt|onally substi tuted W|th1t03
hal ogens); R7 is -H, -halogen, or

WGiﬂ@ﬂ&ﬁéﬁ};aI kyl loptional |y substituted with PQRUS007/067182

hal ogens); R8 is independently at each occurrence
5-H, -(C -0C6)al kykoptionally substituted with 1 to 3
hal ogens), -C(0)(Cl-C6)al kykoptionally substituted
with 1 to 3 hal ogens), -C(0)-(C3-C8)cycl oal kyl,
-S(02)-(C3-C8) cycl oal kyl o#10-

-5(02) - (G -C3) al | cyl(optlonall substituted with 1t
3 hal-oheslopen. EON.i05~(Cp @aﬂwlﬁpgr%@ﬁ subgtggut W%afwfl%ﬁlﬁ
agh independently -Hor -(G-C4)alkyl, or RlL and R11
taken together with the nitrogen to \NhIC

at t achie dla¥06?qwf>rp1(%leﬁ?4>f’dlﬂﬂg9pﬂonﬁf ps{iiggpyith ]&P%B%gens)

RY R PdestinBokly afRacH Gcirgl@pendent |y at each occurrence

- H, Cl- [ Lcyl | opt [ ] t ut ed th 1
to So%aT(é’g@ﬁWIgE@‘%ﬁy %@Sfi%qa‘%%’p@ﬁg’éf?lﬁ@ :t \(lamach

- occurp ~Gsbd1kﬂ(6ﬁioagmubﬁmed(va}r1@8)saﬁﬂsgeﬁgpt| onal | y

e P BRS¢ oo

OC CUr-E@NFES-QfalkREptidhARGubtitudthith Inb B hagens)t 0 whi ch
t hey are ttached form azetidinyl, pyrrolidinyl, or
Bi Bel origpeen R22 is i ndependently at each

R@QMR@@&%achhhdbbend(eﬁ[k C6) al kykoptional Iy substituted

' h | d d d
| \émaf: h - é)é ¥ Z}\)@ggyf‘ Pfolg'e elgl %%ﬂ&&%e%er \Fntfl e %{%'%genet Ih}é:]a !

- C( 0)a- dttathre @i lppetiding], plpdrﬁlrﬁfi] ot peroliéinidodi ment t he

RO e B ey ot G SRR gyt vt 1
acciepizak)e salt thererof, V\hereln Ris t he p0|nt _
%ﬁl 1ssmcgepen|'(]:[en ytat ttaa(c):h togmelrrencgoﬁl Balggnenl or (fCO Whﬁl(([)pno}ﬂ\ﬁ?r ein
substituted with 1 to 3 haiogens) -CN, -C(O)-N(RZ)R") (whercin optionally the two
occurrences of R™ along with the nitrogen to which they are attached form azetidinyl,
pyrrolidinyl, or piperidinyl);

R%is indepéndently at eaéh occurrence —H or -(C;-Ce)alkyl(optionally substituted with 1 '
1o 3 halogens); and
R is mdependently at each occurrence -H, -(C;-Ca)alkyl, or -C(OYO-(Ci- C4)a1ky1

In another embodiment the invention provides a compound structurally

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

R%is
_ _ " ,
HO S _
T ™
h N\:‘,‘ N\’)&" K/N\
' T, < 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;

- . . - - . - - 3 . -
, R! is —chlorine, -fluorine, or -broming; RZis ~chlorine, -fluorine, or -bromine; R” is ~H or

-halogen;



-hal ogen; Rh is -H or halogen; RL is -chlorine,
-fluorine, or -bromne; R2 is -chlorine, -fluorine,
or -bromne; R3is -Hor -halogen; represents the
wpQbohizés at tachment to the R4 position in feenubmol67182
R5 is -H, -halogen, -0OH -CN,
-(Cl-C4)allcyl (optionally substituted with 1 to 3
hal ogens), -C(0)OH, -C(0)0-(C - c4)all eyl ,
-C(0)-(a-c4)allcyl, 10-0-(C1- C4)a||cy|(optiona||y
substituted vvithltoShaI-ane , _
-S02-(Cl-C4)allcyl, -N(R8)(R8), -Phell YgR2l XR21),
Rf‘(lﬂ) NH- ( C3- OG)cycIoaIIcyI -hN-'--N; n 1-NO
\/rTh&dNNSOW -

—';'—N<:>;'R5 —E—N@N—R‘B N b \C A—@

CH,
{ X ' N
A WA - : oy D
© w.—o:@ +0 : 0 4 S
H.C 5 R ¥ al ,
. _,N"(‘) , ~ =
5 ! , = ,or ' , wherein the dashed tine

represents the point of attachment to the R* pesition in formula T;
RPis '
—H, -halogen, -OH, -CN, «(C,;-Cyalkyl(optionally substituted with 1 to 3
, halogens),~-C(O)OH, -C(OYO-(C1-Coalkyl, -C(0)-(Ci-Calalkyl,
10 - -0-(C;-Cylalkyl{optionzlly substituted with 1 to 3 halogens), —SOg-(C;—C;;)&Ikﬂ,
NER*)R, -phenyl®*HR™), -C(O)NH-(Cs-Coleycloalkyl,

' N ' t : .: \ .9
CY RO B R W )
O H : ; ,: \.._/,'0 )

o

=X
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-'-N; -12- represents the point of attachnent
to the position indicated by Rs; wherein mis 1, 2,
or 3; R6.is 5-H, -halogen, -CN, or -(C
wo Sidalkws(optional |y substituted with 1 to PCT/US2007/067182
- hal ogens); R7 is -H, -hal ogen, or
-(Cl1-A4) al kykoptionally substituted with 1 to 3
hal ogens); R8 is independently at each occurrence -H,
.-(Cl-C 6)al kyl (optionally substituted with 1 to 3
hal ogens), 10-C(0)(Cl-C6)alikeykoptionally substituted
wth 1 to 3 hal ogens) -C(0)-(C3-Cs) cycl oal kyl,

-$(02) - C3-Cs) cyc pal kyl or 0
_38§10|2 . ) al k onal |’ n%tituted with 1 to
al ogenjs R9|s- al oge '
r1\/D !\/Y_‘51 rf

s RZ- or R® wherein the dashed line-
represents the point of attachment to the position indicated by R’; wherein m is 1,
2,0r3; .

RSis ’
—H, -halogen, -CN, or -(Ci-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R’is ' '
-H, -halogen or —(CI—C4)a]kyl(opt10nally substituted with 1 to 3 halogens)
R®is independently at each occurrence '
-H, (Cl—Cﬁ)a]kyl(optlonally substituted with 1 to 3 halo gens),
' —C(O)(Q Cs)alkyl(optmnally subst1tuted with 1103 halogens)
'—C(O)—(Cg-Cg)cycloa]kyI -S{Oy)- (C3—Cg)cycloa]kyl or -
-5(0y)- (C1—C3)a1kyl(opt10ually substituted with 1t0 3 halogens)
R®is—H or —halogen;

# s independently at each occurrence -H, or ~(C- Cg)a]kyl(optlonally subsututed with 1
103 halogens) '

!is independently at each occurrence -H, —halogen, or (C,-Cs)alkyl(optionalty
substituted with 1 to 3 halogens), -CN, -C(O)-NR?)}R?) (wherein optionally the two
OCCUTTENCES of R*? along with the nitrogen to which they are attached form azetidinyl,
pyrrohdmyl or piperidinyl);

R%is mdependently at each occurrence —H or (Cy -Cs)alkyl(optzonally substxtuted with 1

- to 3 halogens); and

R®is independently at each occurrence -H, -(Ci-Caalkyl, or -C(0)0-(Cy-Cy)alkyl
Tn another embodiment the invention provides a compound structurally

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

R%is
3
HO R
T ° o™
Ny‘ N}" K/N
l’ ' ) Or

" . the point of attachment to the R® position in formula I; wherein R” is

, wherein the dashed line represents



R2 is independently at each occurrence -H, or
-(C1-C3) al kykoptionally substituted with 1 15 to 3
hal ogens) ; R21 is i ndependently at each occurrence

Woﬁomﬁaégogen -(€C1-C3) al kyl (optional |y sdrsus2earteetisz

10

15

with 1to 3 haI ogens) -CN, -C(0)-N(R22) (R22)
(wherein optionally the two occurrences of R22 al ong
with the nitrogen to which they are attached form
azetidinyl, pyrrolidinyl, or piperidinyl); 20 Rnis

‘independently at each occurmence -H or -

-(G -C6)al kykoptionally substituted with 1 to 3

hal ogénbyen; Bhid -H28hilggehndependent |y at each

%G GULh gﬁr? —ﬁugl'én &rcgn’o ‘Jtﬁ)eaﬂ{d i§ yéhlorﬁ@ fhgriq; Q)r (bgml@kalskﬁ or
n anot her odi nent the invention provides a

cloingeund structurally represented by formula I, or a
%h rnaceutically acceptabl e salt thererof, wherein 25

I's or' , wherein the dashed |ine represents the

poi nt of ﬁttachnenﬂ?to the R position in fornula l;

wher eiin RER\i s, WO 7512_{3 leSZ 067182 - 13-
- hal ogde eRl s’ | 6 - of'i ne,

-fluorine, or »bromne ‘R2 is -chlorlne -fluorine,

or -bro |s- -hal ogen; R4 is ‘RS is -H,
- hal ogey, I(opfeﬂzonally substituted with 1
~to 3 hal ns) H, %@%ﬁﬂe%h@&h@ regidkents the

C(0)-(C1- C4)a||c 0-(Cl1- C4)a|k|(opt|onally
ey & N

* substRoinieEetaghmant 21/2 thedk’ gsifign 18

1rS62- ( Cl- C4a| I CyI - N(R8) (R8),
~-H, —halogen (Cl—C4)a!kyl(0puonally substifuted mth 1 to 3 halogens),
- —C_‘_(Q)OH, -C(O)O (C1-Cy)alkyl, -C(O(Cy-Ca)alkyl, -O«(Ci-Caalkyl(optionally
substituted with 1 to.3 halogens), —SOZ—(CI-C4)a]kyl, NERYRD),

Q__W ’—N> *—fj J— NSO‘;—ES?"ND

o)
r O W
=
) N ! N
1 0 'R8 i O B 0 /"‘"’\
1 i ’ 0 e N vl
8N Jr—ﬁ——NG(CHZ)m +s-N 0 N R R
O R 'O ‘o — R® R’

K/)E:o ‘ : l\/N"vO‘ ‘ ‘ |

RZ or R® wherein the dashed line

Ed

represents the point of attachment to the position indicated by R wherein m is 1,

2,0r3;
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, 0°1:i c----\:l 7rThIl11--N1-NI- NO 1,--ND, ,,

. ,10 ;7 9 R8O n"l,rTh - ' I-S—N(CH)m HS-N ||
'8,/21 " 0O R'00 O I 150,Rzz , orR23, wherein the
wolamhesticssi ne represents the point of attachneat/usmotidses

position indicated by R5; wherein mis 1, 2, or 3;

-14- R6 is -H, -halogen, -CN, or

- (Cl- C4al kyl (optl onal Iy substituted vvlth lto 3
rhalogens) '

| -14-
Réis
—H, -halogen, -CN, or -(C;-C,)alkyl(optionally substituted with 1 to 3 halogens);
R’ is 7
~H, -halogen, or -(C;-Cy)alkyl{optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -{C1-Cg)alkyl(optionally substituted with I to 3 halogens),
-C(OXC1-Ce)alkyl(optionally substituted with T to 3 halogens),
- -C(OW(C5-Cg)eycloalkyl, -S(Oz)-(Cg-Cg)cycioaﬂcyl or
-5(02)- (Cl—Cg)alkyl(optlonaHy substituted with 1 to 3 halogens);
R’is—H or —halogen;
¥is independently at each occurrence -H, or - (Cl-Cg)aIkyl(optlonally substituted with |
to 3 hglogens),

R*'is independently at each occurrence -H, —halogen, or «(C1-Ca)alkyloptionally _

substituted with 1 to 3 halogens), -CN, -C(0)-NR™)R™) (wherein optionally the two

occurfences of R?? along with the nitrogen to which they are attached form azetidinyl,
pyrrolidinyl, or piperidinyD); ‘

R%is independently at each occurrence —H or (C;~Cgalkyl(optionally substituted with 1

t03 halogens); and

R™ is independently at each occurrence -H, -(C1-Ca)alkyl, or -C(O)0-«(Ci-Coalkyl

_In another embodiment the invention provides a compound structurally

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

R%is
. b
HO ‘BO
T F '@
N}, Ny k/N
-, “ 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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R7 is -H -halogen, or -(GC -C4)al kyl (optionally
substituted with 1 to 3-halogens); 5 R8 is '
i ndependently at each occurrence -H,

wo bdetA5369sal kyl(optional 1y substituted with TPARATR007/067182

hal ogens), -C(0)(C1-C6)al kyl (optionally substituted

with 1 to 3 halogens), C(0)-(C3-C8)cycloalkyl,

-S(02) - (C3-C8) cycl oal kyl or

S(02)- (G -C3)allorl (optionally substltuted_ with 1 to

3 hal ogens); 10 RO is -H oris-halogen; R2 is
dependently at each occurrence -H, o

(F&&CS)aI I cykoptionally substituted with 1 to 3

dependent|y at each occurrence

-H, -hal ogen, orn - - C3) al N(optl on subst ituted
Wi th 3 _al N,
(wher ei n=ept i onal I'TN he two 5‘ occ;utr es of R22

| al ong W|th the nitraogen to Whl ch they are attached

form az % pyryol i or pi per|d| nyl ) ;
i s inde |y at Rac currence -

-(Cl-06) a c:ykoq&tr ionalTy s ubg’tl?rf"t‘}tﬂe"‘dia%e{l)ﬁ“%eﬂrﬁse%m the

- hal ogefsbi «ffh PR ther iRdBRARIGALLY, at each
‘occurrence -H, -(QC4)alkyl, or -C(0)0-(Ci-C4)al kyl

05 anot her - enbodi nent t he invention provi des a
conpoyndp structupal Iy represented by fornula I, or a
phar uti cal—i—% accept;tﬁl e salt thererof, vvher ein R

is HO o N sil n t f’ﬁed- | i n€? represents the
ﬁg R22 —~ N/Rm J]\I\O\% -
R’ . \Rio ' R
0

R* wherein the dashed line repres.ents the point of attachment to the
position indicated by R”; '
RSis | o
—H, -halogen, -CN, or -(Cl-C4)a1kyl(opﬁonallj substituted with 1 to 3 halogens);
R'is | o ' _
—H, -halogen, or —(Cl—C4)aJkyl(optionélly substituted with 1 to 3 halogens});

R® is independently at each occurrence

-H, (C1-Cg)alkyl(optionally substituted with ! to 3 halogens),
| .C(0)(C1-Coalkyl(optionally substituted with 1 to 3 halogens),
C(O)(Cs-Cs)cycloalkyl, -S(O2)-(Cs-Cr)eycloalkyl or
-S{02)-(Cy- C3)a]kyl(opt10na11y substltuted with 1 t0 3 halogens)
R’ is-Hor —halogen;
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point of attachment to the R position in formula I;
wherein Ra is 25-halogen; Rl' is -H or halogen; Rl is

-chlorine, -fluorine, or -bromne; R2 is -chlorine,
wo bdowor7ssse, or -bronmine; R3 is -H or -hal ogerGT/USD7/067i82

2007/ 1276881?CT/ 1152007/ 067182 - 157
-1-N)R5-4--NN-R8 1\ 1\ ./ , or, wherein the

dashed line represents the point of attachnent to the

R4 position in formula |I;- 5R5 is b FP, wherein the

dashed line represents the-point of attachrrent to the

93|t|on ‘indicated by R5; 10R6 is -

& is ndpemienty aiyac@@gm@m Hyorsifbs(is)alkuk@eowﬂv ﬁubiuftﬂed with 1
; R7 is -H, -halogen, or

*ﬂ@
- yal kyl (optionally substituted with 1 to 3 .
%ygéepgl}den y at each occurrence -H, —halogen, or -(C;- Cg)a]kyl(optlonaﬂy

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 piperidinyi};
R* isindependently at each occurrence —H or Cy-Cs)alky}(optionally substituted with 1
to 3 halogens); and '
R* is independently at sach occurrence -H, -(Ci-Ca)alkyl, or -C(0)0-(Cy-Ca)alkyl.

In another embodirnent the invention provides a cempound structurally

represented by formula T, or é,pharmaceuticaliy acceptable salt thererof, wherein -

Ob

~ the point of attachment to the RO position in formula I; wherein R" is

, wherein the dashed line represents

—halogen; R” is —H or halogen;.
R' is ~chiorine, -fluorine, or -bromine; R” is —chlorine, -fluorine, or -bromine; R” is -H or

-halogen;

R'is
' H H N R
:®s-=/\Rsf/\Rs,:_@_Rs-
:, /R T\ fCN>_ :

a Ll 2 3

, or , wherein the dashed line represents the
_point-of attachment to the R* position in formula T;
R’is -



R8 is independently at each occurrence 15-H,
- (G -C6) alkykoptionally substituted with 1. to 3
hal ogens), -C(0)(Cl-C6)al kyl (optionally substituted

whdthndetso 3 hal ogens), - C(0)-(C3-C8) cycl oal keyitus2007/067182

10

15

- 20

-S(02)-(C3-C8) cycl oal kyl or

-5(02)-(C1-C3)al lcyl (optionally substituted with 1 to
3 halogens); RO is -H or -halogen; -16- R2is

i ndependent |y -at each occurrence -H, or

- (CF-C3) al kyl (optionally sulpstituted with 1 to 3

hal ogens); R21 is independently at each occurrence

-H, -hal ogen, or -(%1; al | Qyl gopt Ronga |y

-substituted wth 1— ™ 3 halio§els) , 5N (CH,)m

- C( 0) N 8; ?sédoﬂgﬁ) (@vhe in o@tl%naHDy the twogr

5o0ccurrenc R22 along with the nit rogen fo whi ch
t hey ar® attached form azeti di nyl, pyrrolidinyl, or

pi per ifdimMy )° R22 is i ndependently at each occurrence
-H or -?a - 05) ahkyirdptdashedlihyrepredosts ﬂtmbmubfmachmmtt@the

e ooRaTh AR PSRy ot e
4@@50)0 (O ) al | cyI 101 n -anot her enbodi nment the
I nventl-l[ Ok r Ong 1—%@&%0§Jllr lsllﬁ)tsﬁjt{xt%h %v%h 1 t(r 3 halogens)

represén a pharnaceuti cal
a?cz,tmeptable salt thererbf wherein Ris HO 01 Or

wher ei
e D DU ARl POy g
iRS isfifdeheridoyipra ea@ztp@ﬁmwse H or halogen; Rl is
- chl ok chlorlne
-fluo r rn e’1 CQE]WIEJP h&ﬁﬂy B{bﬁé&@m@'ﬁo %ﬁ}g?no} R4 is
-C(OXCyr- C(,)a]kyl(opttonally substituted with 1 to 3 halogens)
-C(O}(Cs-Cs)eycloalkyl, -S(02)-(Cs-Cs)eycloalkyl or
-S(05){(C1-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 R;QO o /\
\O\‘\.c' N\,x" | K/N,
g whereln the dashed line

- represents the point of attachment to the R® pos1t10n in formula I; wherein R® is

—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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-HN )--R5--1-NNNR " \1 \__J 20, or, wherein the

dashed l.ine represents the point of attachment to the

R4 position in fornula |; R5 is -17- :99 tR89 1-S-R8
wo 20077688 idm\ ' 00 RO, or 9 n 1-S- N 0 11 RCT/¥S2007/067182

wherein the dashed line represents the point of

attachnment to the position indicated by R5; wherein m

is 1l 2, or 3; R6 is 5-H, -halogen, -CN, or

-(Cl-CA)al lcyl (optionally substituted with 1 to 3

hal ogens) RIS -18-

R*is

R’is

NRI)RY, , ! L o ,
* wherein the dashed lme represeits the point of attachment to the position
indicated by R5 '
Reis
-H, -halogén, -CN, or -{C1-Cy)alkyl(optionally substiﬁlted with 1to 3 halogens);
R’ is '
-H, —halogen, ot ~(C-Cy)alkyl(optionally substituted with 1 to 3 halogens) and
R®is independently at each occurrence
-H, -(Cl—Cs)aIkyl(optlonaHy substituted with 1to 3 halogens),
—C(O)(Cl—Cs)alkyl(optionally substituted with 1 to 3 halogens),
_C(O)(C-Coeycloalkyl, ~S(02)-(Cs-Cy)eyeloalkyl or
S(02)-(Cy-Ca)alkyl(optionalty substituted with 1 to 3 halogens)
Other embodiments of the invention are provided wherein each of the
e_:_mbod-iments'described herein above is further narrowed as described in the following
- preferences. Specifically, eé,chltof the preferences below is independently combined with
- each of the embodiments above, and the particular combination provides another
en_lbodimentl in which the variable indicated in the preference is narrowed accordiﬁg o

the preference.



-H, -hal ogen, - (C1-C4) al kyl (optionally substituted
with1lto 3. haI ogens) and R8 is independently-at
each occurrence H, -(C -C6)al kyl (optionally
wostiztasted with 1 to 3 hal ogens), PCT/US2007/067182
10-C(0) (G -C6) al kyl (optional ly substituted wth 1 to
3 hal ogens), C(0)-(C3-C8)cycloallcyl,

-S(02) - (C3-00cycl oal kyl or

S(02)-(C1-C3)al kyl (optionally substituted with 1 to 3
hal ogens) . I n anot her -wpbodi nent the invention
provides a conpound structurally represented by
fornmula I, wﬁ a phar maceuti cal | yRgccept abl e salt

t herer of , i 15R is HO ONR*- , Wherein the
dashed Ii'ne r pr ents t he poi nt a tachrrent to the
an in ] oelnRals-h
l:i Hal ogen aPrngfaY)\Q%{ chl ori ne, ?tege?aﬁ:i}y

-&%@ﬁ?ne R2 is -chlorine, -fluorine, or -bromne, R3
i -H or 20 -hal ogen; WO ‘

N127688PCT/ US2007/ 067182 -18- R4 is a \a,) /
NR5 -+ NNPRRferably R is —chlorine, ﬂuorme or —bromine. Preferably R is=chtorine,

fluorine, or —bromine. Preferably R is —halogen. Preferably R' is ~CHs. Preferably R! is
. —chlorine, -fluorine, or —b_mﬁxine. Preferably R! is —chlorine. Preferably R! is -fluorine.
Preferably R is —bromine. Preferably R* is —halogen. rPreferably. R? is -CHj. Preferably
" R* is —chlorine, -ﬂuo.rine,-or _bromine. Preferably R is —chlorine. Preferably R is
fluorine. 'P'réferably R? is —bromine. Preferably R is —chlorine and R” is ~chlorine.
Preferably R’ is —H. Preferably R®is —haiogen '

J i“R?—O-R —G

| Preferably R is _ ,
4—NC>-:R5'_ +N  N-R —®— / \ R’
I ., or N/ PreferablyR is
R® R
N B — :
I—</: R A R 3 R
or - =N Preferably R'is ' .. Preferably R*is * and

7

* =N .o

R® is hydrogen. Preferably R* is . Preferably Ré is ) ,

—E——N(}Rs +N  N-FR° —E—N\—/__—>7R5
. Preferably R*is
‘J_ \N )\f
4N N-R® \

A — . Preferably R* is R . Preferably R* is

or



10

, or, wherein the dashed line represents the . rTh 8

poi nt of attachnent to the R4 position in fornula I;

5R5 is -N(R8)(R),ej 1/ )/Th 1-Nt-N1I-N O \I\ , O .
wobrreieest he dashed |ine represents the poi neCwEs2607/067182

attachnment to the position indicated by R5; R6 is

10-1-1, -halogen, -CN, or -(Cl-C4)allcyl (optionally

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

-hal ogen, or -(G -C4)alkyl (optionally substituted

with 1 to 3 halogens); and-®8 is independently at

each occurrence H, -(Ct-C6)al kyl (optionally -

substituted with o 3 hal ogens), )
“FPC( Ct- Czé(l‘l’@optlonally @ﬁ@ted Slto
3ira s), ! 0)-(C3 oalik
B

- 5(02) - (c8%05) cycl oal t

S(02) - §)C3 al ky, ptlonally bstituted with | t03
hal@ ' C 1 . C , ,

Preferably R* is

O<><JC>

Preferably R® is -N(R*RY),
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O her enbodi nents of the invention are provided
wherei n each of the enbodi nents descri bed herein
above is further narrowed as described in the

wo aloh/omssag 20 preferences. Specifically, eaccmisziér®srise

preferences below is independently conbined with each
of the enbodi ments above, and the particul.ar

combi nati on provides anot her enbodi ment in which the
vari able indicated in the preference is narrowed:
according to the preferencezt- -19- HO Preferably R-

‘is/ . Preferably Ris 07"'N . Preferably BY is -

Pref erabl; %;{Ra is wchlorine, #luorine, or -brom ne.

iDreferany FitLrorlne Jf‘lqorlne or -brom ne.
Preferably i’s -ha '

ge g ably RlLis -CH3.
Preferably Rl N©sF-chl i rine, or -bromne.
PeagbrstnpRly R A & - chl orihe., Pr ef BT, albbryridRR® # (C,-Csalkyl
-fluorine. 5 Preferably RL is -promne. Preferably R2
Is -hal ogen. Preferably R2 is:;%ﬁ\PPreferably.RZ 'S
-chlorine, -fluorine, or -broming. Preferably R2 is
(&d%ﬁml&@ﬁasmﬁ{e@@v%@@d Yndfpehs, orf | uorrAepreRislye’abl y R2
i's -brom ne. Preferabl 121 is -chlorine and R2 is
-chlorine. Preferably iIs -H Preferably R3 is

-hdll ogen. R6 Preferabl 4is O 8 HNNR .
Prefier ny R4 is R6 )\ ‘

F . Preferably R’ is F F  Preferably R is ~H. Preferably R® is —

' halogen Preferably R°® is -(Ci-Cy)alkyl(optionally substituted with 1 to 3 halogens)

Preferably R” is —H. Preferably R” is -halogen, or - ~(C1-Cs)alkyl(optionally substituted ‘
with T to 3 halogens) PreferablyR is —halogen. Preferably R” is (C1 C4)a]ky1(opt10nally
substituted with 1 to 3 halogens). Preferably R* is independently at each occurrence —H.
Preferably R is mdependently at each occurrence -{C,-Ce)alkyl{optionally substituted
with 1 to 3 halogens). Preferably R® is independently at each occurrence -CHs. Preferably
R’ is—H. Preferably R’ is whalogen Preferably R’ is —fluorine and R” is ~ﬂuor1ne

A preferred embodiment of the mventlon are compounds of the formula (R) 3-
[3,5-chhloro~4'~(4-tr1ﬂuoromethy1—plpe_ndme 1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-
hydroxy—pipéridin-i—yI)—pyrrolidin-Z;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)-biphenyi-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-HSDI inhibitors according to formula 1 and the
embodiments described herein. A further embodiment of the invention are the novel |
intermediate preparations describedrherein which are useful for preparing (R)-3-[3,5-
Dich10r0—4‘—(4-1;1iﬂuor0me’:hyl—piperidir_16—1'—ca:rbonyl)—bipheny]-4—ylmethyl]—1—(4—
hydroxy-piperidin-1-yl)-pymolidin-2-one or a pharmaceutically acceptabie salt thereof.

Patients with type 2 diabetes often develop “insulin'resistance” Whic;h results in

abnormal glucose homeostasis and hyperglycemia leading to increased morbidity and -



10

15

20

25

30

or. Preferably R4 is 5 . Preferably RA is R6 is

hydrogen. Preferably R4 is . / -F-N"' \)--R5-1--

\NN-R8 1---/ , O. Preferably R4 is \8 4-NN-R
w&sRieIell y R4 is . Preferably R4 is . -2IpCT/US2007/067182

S0
premature mortality. Abnormal glucose homeostasis is assoéiaied with obesity,
hypertension, and alterations in lipid, lipoprotein, and apoiipoproteiﬁ metabolism. Type 2
diabetics are aﬁ increased risk of developing cardiovascular complications, e.g., |
' atherosclerosis, coronary heart disease, stroke, peripheral vascular disease, hypertension,

nephropathy, neuropathy, and retinopathy. Therefore, therapeutic control of glucose
‘homeostasis, lipid metabolism, obesity, and hypertension are important in the

A 'management and treatment of diabctes mellitus. Many patients who have insulin
resistance but_have not developéd type 2 diabetes are also‘. at risk of (ieveloping
“Syndrome X or “Metabolic syndrome”. Metabolic syndrome is characterized by
insulin resistance along with abdominﬁl oba;sity, hyperinsutinemia, high blood pressure,
low HDL, high VLDL, hypertension, atherosclerosis, coronary heart disease, and chronic
renal failure. These paﬁents are at i_ncreased risk of developing the cardiovascular

_ complications listed above whether or not they develop oifert diabetes mellitus.

Due to their inhibition of 11-B-HSD1, the present compounds are useful in the
treatment of a wide ra.nge of conditions and disorders in which inhibitioﬁ of llmB—HSDl
is beneficial. These disorders and conditions are defined heréin as “diabetic disorders”
and “metabolic syndrome disorders”. One of skill in the art is able to identify “diabetic
disorders” and “metabolic syndrome disorders” by the mvolvement of 11-B-HSD1
activity either in the pathophysiology of the disorder, dr in the ﬁomeostatic response to |
the disorder. Thﬁs, the compounds.may find use for exampie to prevent, treat, or
alleviate, discases .or-‘conditions or associa’_ced symptoﬁ:ls or sequelae,' of “Diabstic
disorders” and “metabolic syndrome disorders™.

“Diabeti’c disorders™ and “metabolic syndrome disorders” include, but are not
limited to, diabetés, type 1 diabetes, type 2 diabetes, hyperglycemia, hyper insulinemia,
beta-cell rest, improved beta-cell function by restoring first phase response, prandial
hyperglycerriia, preventing apoptosis, impaired fasting glucose (IFG), metabolic
syndrome, hypoglycemia, hyper-/hypokalemia, normaﬁzing ghicagon levels, i_mproved
LDL/HDL ratio, reducing snacking, eating disorders, weight lbss,.pqubystic gvarian
syndrome (PCOS), obesity as a consequence of diabetes, latent antoimmime diabetes in
adults (LADA), insulitis, islet trﬁnsplantation, pediatric diabetes, gestational diabetes,
diabetic late c-omplicaﬁons, micro-/macroalbuminuria, nephropathy, retinopathy,

neuropathy, diabetic foot ulcers, reduced intestinal motility due to ghucagon
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Preferably R5 isF F, O NTh c. n> s R, whererin R8 is
-(QCs)alkyl "AVM . Preferably RS is . Preferably R5
isF F. Preferably R6 is -H Preferably R6 is -

wo'ao9eeks Preferably R6 is - (G -C4)al kyl (opti@medabyiosrisz

substituted with 1 th 3 hal ogens). 5Preferably R7 is
-H Preferably R7 is -hal ogen, or :

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

hal ogens). Preferably 127 is -hal ogen. Preferably R7
is -(Cl-C4)al kyl (optionallyssubstituted with 1 to 3

"hal ogens). Preferably R8 is independently at each

adoinistraiveshertbowel syhdwomio) aptifi8rhesc, modespergdsing Jegretan, each

SR 5 s gLl L. Sl L et

eashtisecujurenrted bOHperiBioes bEblags] fowdteRgchemiaschemic heart
B r S+ r 81 & ine
s

- vy thrnie,rdniatime death, TirAPORInTS Wofind Hseling gmpired gfuRpsedolerance

E17 PP R b i opcinsas
dyslipdsyiagiypetrighicerdeming hyposfinopspictpmia hypereliolesierolemia,
Qna-{ogﬁgér}g%gtﬂéﬁg%dgaﬂ%%a 'ag' Ricfdhdritas! 4G Bcreattis,

pre ment o e Invention are co O_UI’]dS
ofrdipyrsciilay diserses, {yRpr@sipg, cardiac hypertrophy, gastrointestinal disorders,

%ﬁé?hﬁ Iaiagét&'aﬁiiééln% fadle b 406G, BhBSE bfiifRentia GR BOGYh - Di
phenyl -4-yl methyl ]-1-(4-hydroxy- I
pieprat inmnﬁoqﬂwogﬂs p&lethgil ot peagppat of s Pigbeticdisqrdstit prdal | y

A6 SR NrBrofRdlsSrab et RRS redBink Whd HLimBRARAAInEBAhoRbF thBe

invention are the novel intermediate preparations
desanadisidg ciiesabsciid wHh e e A6y preparing the
11- f 3 ERon ABpRELPRSerREF ottt doRpbudll BEk @mliadndl at he
enbodi nent s, descri bed herein. A further enbodi nent of
phrsmpgeyiisat b etple o tRhappAg B icsl GOMpRsHiop P ich cmprises 2
BsERARESA R ARuILE S£4 3['bHﬁﬁféiiac:bhﬂfcﬁi shlt WhieSardla@hitaREduticalllor -
preparing (R)-3-[3,5- e e :
Bhcemitl i, ot o YGRS SRRy IR TGRS ISP acipi fgnoge

| %‘{?%@Qﬁﬂg b IﬁMS?%MI& nkdfafbd cellular response in a mammal; for use in

oxy-pi peridin-1-y1)-pyrrolidin-2-one or a .
pidasinpibe ply¢eond Teyel scrciapram) for Bsglin treapjeg edgease ansing from -

' E&%Ls%tﬁ.ggﬁé%a%gﬂ% or ‘al]i.eq}? L85 QbR 2GR HRtabSRSYhdrBine

resistan esults 1n-abnor nmal Cg_l ucose _
diserdors incesanakcintl gy epeyhn yrewting alisbetetd nptabolip syndeameaehssity,

' H%epély%eﬁlié, ﬁﬁkgosclél%gié, ischemic heart disease, stroke, neuropathy, and wound

healing. Thus, the methods of this invention encompass a prophylactic and therapeutic
administration of 2 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-B-

-~ HSD1 activity; for the manufacture of a medicament for inhibiting 11-$-HSD1 activity

' mediated celtular response in a mammal; for the manufacture of a medicameni for

reducing the glycemic level in a mammal; for the manufacture of 2 medicament for

tréating a disease arising from excessive 11-B-HSDI activity; for the manufacture of a

medicament for treating diabetic and other metabolic syndrome disorders in & mammal;
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premature nortality. Abnormal gl ucose honeostasis |s
associ ated wth obesity, hypertension, and

~alterations in lipid, Ilpoproteln and apollpdproteln
woRoabatdssm Type 2 diabetics are at increased/useeR/0ef82
~devel opi ng cardi ovascul ar conplications, e.g.,

at heroscl erosi s, coronary heart disease, stroke,

peri pheral vascul ar di sease, hypertension, 5

nephr opat hy, neuropathy, and retinopathy. Therefore,

t herapeutic control of glucmse honeostasis, lipid

met abol i sm obesity, and hypertension are _inportant

iand fohbe namé@:amsfvﬁa Tagdiiamens Ao PETYENtaE ouT iR @@ng@ Pictapolic
e

%%’{AYO eﬁgé%'p@@grcgﬁ% gltﬂeEéHleﬂogis h @Rt ReAR Qistidd, shhekY

fes are also at risk of

'deveh@m; HNS%wﬂﬁ@wﬁlﬁﬂE@r 'Met abol i ¢ syndrone".

Met abgl, ﬁ)geg P.l Edtidk ﬁirﬁelcﬂ?&ﬁ% b Set16@ 6 tRMrinkQohdSdk kddulting

resista w th abdom nal obesity

tﬁpm@mmd hlrﬂeﬂﬂlal adtiv ghints] rersemadr B eipdef IHFJ@WHHE)L A-Hhilyh

YBls i DRELE SIS Gha RUAREARG! BIPRLS: a ARG A
ronlc rena ["ure. ese patlents

‘m’sponm mlalmnmas adnathczdk)f wflucies/tbé gptemds levebin 2 mammal; a method

ﬁg eati @ @ eve d 0%1 over ozi‘ig onLe' ngﬁéfs %p@fﬁﬁnﬂﬁ@eﬁ Hl@tﬁoc%f

et es i tus.

bh:eentmg pihtiebiirtg] dmbetaﬁ m_bmb‘ﬂB‘r stsiDpe, tOb@ﬂlp lhmi‘tce@@np ounds

g% T e?c];sys 1s<l:he 21% dé abeS Qt}c&g wf{ 1, W Iroﬁé?%Uﬂf healing;
RAT I'sor der$ Ich I'n |b i on of

ddkd ﬂ:mBﬁlblEDﬂzmpmnthaﬂminli{mmg tO a; mem@aldil sasd dbsush tgstiment a 11-f-

N i

l‘adftﬁpt&h‘lé sautsheamf @ra phandmaumcfaycdn@patmwmch@p@msa%% @mpawui of
iC
?lgg [aceu?m; Sig{l t?%éér%e%nﬁ ap E%m%%% physi ol ogy of’

mﬂmmﬂbs@mﬁemg or in the honeostatic response to 20

the dl'rusé&? 8! theg ¢ i itioff BRI af BB euhibd) QorkgseSitibPbrmich

exanpl e treat, or alleviate, diseases or
comphists zo:mmpounda@ § muéﬁle@ apammepTRicad palidbsaepblande  of

P ARG hEGAAR] AT SRRl oHRAESITR i biony
4 Ve IMeactiviyoaddpted forusecih indébitinig - Pl D nastivity ediategl celular
%%?a&%ésegda%%é/ R:?u%e ﬂfcﬂ@c@r&@ﬁ? igl Ydific l%véiI LADRIERaL adapted for use in

em a, 25beta-cell Trest,
mpmgmuememaetbmmetafogm@nmb;hsqaré@ns o Wﬁhr@@ adgptgd for

. 2{%% ?%igﬂstmg {)ﬁ%gﬁ@ d&ﬁ)}é@? rngzlt%e o, %Ue% 'h?&rg%lycemla,

astlng g ucose abol i c

stpehsadmresis, ighomdy heew diseese. Mypier neipHic a:pdexﬁquad healing.
nor Mty i, Ad, &k&g 8ARDiok EBh e el B fibubPldeldBhints@kddan

redu0|ng shac eatl ng disorders, %? | oss
poblyivation with anawrlnwﬁe fytheragtine sppsEoes) 1 in Y &8 1; rafigs. aduch

%9—[?3%% | JFd AR BES
in &gg{%ﬁﬁ%@s\DA%q&f nsul lllef%lgga&fegllﬁgt& transtpl ant atelﬁ%yn

ps@tsmmrhﬂ)ed:ﬁab'eﬁé@ts st forithsy eepogptcad eraRlicatgns fsaiing from

E &Qﬁ&)l&t@@%d a@&ﬁd’i@i‘ B kr3fmeR biskplitkdbhsand disorders
nep , retlnoggwhy, neur. opat h di abetic foot

msek;ng om@we@eﬁtqdn’fl P Th%fq“PWP%Yﬁdﬂ% sqy ey eralgepps of

cgiﬁﬁmﬁgfﬂ Nt SR i ®stost iR badi QMR aSMRaAEAEENayY be combined with
ant|d|arrhe|c IncreaS|ng gaSt[IC Secret|0n

G@@W%ﬁ@%ﬂmﬁﬂé%ﬁfﬁFGVW“%?éEPPW?“H§Sfunct|on gl aucoma
post surgical stress, anmeliorating organ tissue

i njury caused by reperfu3|on of bl ood flow after

i schem a, ischenk heart damage, heart insufficiency,
congesti-ve heart failure, stroke, nyocardia
infarction, 5arrhythm a, premature death,

anti -apoptosis, wound healing, inpaired glucose

tol erance (I GT), insulin resistance syndrones,

nmet abol i ¢ syndrone, syndronme X, hyperlipidem a,

dysli pidem a, hypertriglyceridem a,
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10 obesity, diabetes as a consequence of obesity,
di abetic dyslipidema, etc. Thus the . present
i nvention al so provides a nethod of treatnent of

wo TovaRedskc di sorders” and "netabolic syndr orCTAUS2007/067182

di sorders" while reducing and or elimnating one or

nore of the unwanted side effects associated with the

current treatments. In addition, the present

i nvention provides a conpound of Forrmula I, or a 15

phar maceuti cal salt thereof2s- or a pharmaceutica

conposi ti on which conprises a conpound of Fornul a |

or a Thhaimabwebtriembpdinernt of themvension g)g gregent compounds may be
&B%&Mc!ogﬁlnhﬁon%ﬁl%% %Ere inﬁcﬁéb@ﬁos diluent, or

excl pi ent or use In inhibiting 11-D HSD1 act|V|t

for oiableantidibaic peant ml@mmulmsmﬂwmww%ﬁlw% ‘such

&edlésb' Pi@élosfe& ﬁpﬁﬂ@ 2of G@OVUWSP@J,IC A/Ejf} Kor @;‘éﬁnﬁléwf”é%a&&oyl

glycemc [ evel 1 n or use In treating a
@ns@@g B ity T Homeb TS 27 NpYs aB{S). or exatmpl
Is\fl In mglﬂﬁl U§ ¢ sh s ERLINGY %I@Qﬁ:ﬁﬁl@Lﬁﬁ‘@ PREH @fiman insulin,

I ¢ syndrone di sorders in :and for %ﬁ
Qs -

PR3 @a@@t@; fapetepnple L GliFc! W@Poh@nvaﬂe%ﬁ%as

BYRKESIWO O TR AR ALNEF ASGHSE /%), Ss el 6@ RllyCacti®Ayboglycemic
di sease, stroke, neuropathy, and wound healing. Thus,

pgsBIS.net hods of this invention enconpass a

, p rophyl @ﬁi ¥ GotRB ﬂ;@@@ee@ﬂ@ 1§ pfwmw Gltpaid iBRtiagdlings,

npound For mul a 25The pre i nv ntlon further
f}ﬂmﬂmgast ¢ bigugides. geda m&’&?n@bftﬁ??& meéwf"ffu Lpzqlidinggiones,
PR ABE Rk GRS Mctetabbes aichho ghxhdp&ldarpﬂglﬁaﬁﬂwé enhitfitos,

‘medi carent for_inhibiting 11- HF- F§%#H? 5§¥ Yo E
pa5EIS Agting 0B ey TE -drpend A @P RS HEHTMARRSH O ik B ammple
. ﬂ&as&&ml«ha%@%} c@gﬂelrsvsiu&}yasnmé a&@@e@gﬂ\volmﬁz&sswmmzm aad

Wéb@@? Bﬁovﬁ%#%}agéségln}? gr BrRi) agPelgﬁgker such
1211838 @mm rn&teglfm(ﬁa ek apariabniftosuch s those atsclngd in WiOsH94d 423

B b Sl R e S pREb i L RS,

: ﬁﬁzigemstaﬂﬂ&bm Qdﬁ)eﬁtjﬂyﬂpe@ﬁﬁsﬂf\goﬂﬂ‘mm PTPage dipmwmty;rosman d

{’H%ré%tﬂ{]ﬂfemeéqﬂglﬂ e b pRpfle enzgg%u“g@g%&f in guﬂ?ﬁigﬂ,ﬁl' 9 o

Fly@acqkysBrhdor @ydngemobys::b @hme%s:ptaksmhdaﬂnt@&hetafﬂtors of

i sease,, - Str eu I
SRGRERG R el L eaR IR w0 s ORAaR Bl o
OE3 68 VOO OUL/BR4TS] WY WASE0E, WQI/B@@@J anil N 62/9820%(Hoffman-La
ssjve P- | t hod
g?c e% ﬂbos? ﬁclosicilnﬁé@@ilb%é&% 3300?%’7@1@% 03/@5%
(etrixea], GSKhTs bilycogy spmtilde RinpdSE3) inhibitom] qoylpmm m@@ﬁmg the -
fisi i Bl & 08 Lot SR BLch o218 AREaRbit G HERNO
cem¢cC eve In a , at | ng
chr@bmtds doveaniglg Etold emalmPaeﬁb(Piewxgym@Ipr@h%mmr%rva@ﬂ secmtpr}a
E%“E%L?Mﬁngﬁs iﬂgﬁaatphp rp%mrgy Al PhARS %Elmbg%%,%am

one,” dbesi hyper cem a

- Gttheidds mbmtwsawnlsiswtieaﬂ@%%ﬁ& Lgi 126hard C-K6Poke,

neur qpaj M e%ﬂcgiﬂlgﬂﬂ rﬂ?eqﬁéseﬂRHﬂgoﬁﬁ@iré %mé@‘e@ i@ bRgFon

conprising admnistering to a mammal in need of such

wﬁiemsm aammlmxaaalomm VetV Jugh py IR bitetmedeganeuien (B
EIF %Eﬂ @i, LySPPE BoP? RiHR G, EAleha®, or 2 mix-

accepta al t ereof , ~or ‘a pharmaceuti cal

m@mw@@npmmWHWEW@hot%ﬁﬁPf@@@ a conpound of Fornul a

or a pharnmaceutical salt thereof, and a

pharmaceutically acceptable carrier, 15diluent, or

exci pi ent. I n addition, the‘presentiinvention
provi des a pharnmaceutical conposition which conprises
a compound of Formula I, or a pharmaceutical salt

‘thereof, and a pharnmaceutically acceptable carrier,

di luent, or excipient: adapted for use in inhibiting
11- 3- HSDl act|V|ty, adapted for use in inhibiting
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‘chieroparaidem. delazamids) SlERPTioN § (‘raé*%?ﬂflu

’hbrd i'S

20 responses; "adapted for use in reducing the
glycerine level in a manmal ; adapted for use in
treating diabetic and ot her netabolic syndrone

wolbRoifiedss in a mammal ; and adapted for use HIT/US2007/067182

preventing or treating di abetes, netabolic syndrone,
obesity, hyperglycem a, atherosclerosis, ischemc
heart di sease, stroke, neuropathy, and wound heal i ng.
In a further aspect of the invention the present
conmpounds are adm ni stered-i6n 25 conbi nati on with one

or nore further active substances in any suitable B
rat i ob.a f@thsherthpdinkpat ofdleq ipveation thaprasiaieempeipdy 457 administered

u&@wﬁﬁd SfSS kAR PAlHinaRalde, Oipia A8 ttmea@asmw

N
agents anti hypertensive ag ents, ents for the
g%@”%kon1or

as s oCinah Sflr WnbblifkR BEHE fivaidn 88 SREt Edipohlle afeb@@in ¥R
of conplications and disorders.resulting fromor

arerminatienvif ¢ Hewsis, foxexanple YO ng i sting sets

out  SRVES MbhENeRibBdnBht o%%e@&gﬁﬂoﬁﬂielp%é‘nt cddipovhdslarebe
under stood that each of the. agent

med b ..
P I S e e L S R AR

conmbi pati Mther emodiment of the thidaGon m&praseﬁﬂlbmb@mds are
enbodi nent of the invention tH‘&; ent co unds_.may

SRR % ORI b R 7S TSR LB ARSI Grer g Gamole,
%El:ltgdé)ﬁ@ %fghﬁﬁone ploghtaz&él ioﬁ@lxtﬁzoﬁ@ﬁdagil%ﬁda dagltgend, s

I NCl ude LN a ue ri

seizame. EROLLCHI e Lo pibessrhgns G kS Rer iy wo
A1G)119f WO Brany, wOBE2021 eid WSS ARINPI(Db Raédy’(FR3@)ch
human i nsulin, EP 214 826 and EP 705 275 (Novo

NSFYRERINS) , for exanpl e AspB28 human insulin, US
S, 504mkEM addel elhﬁ)ddﬁlﬂént of thé ineendopihepresesl BRBorRKdOBRObe

A b o R PR Db B AR a
dmah@wob-sm W98/, AQBSHI39040 KB PXOT, (i WK 048) CREr 86336 | AR -
TSGR 15 MELROBLARER, IS or dCTMBo A iosca i
WD ldla/f |9:3 nlB WO, 0050k Phoy DU6HAE, WO |Og’6hlr9i2,d\§§ 00/63 193 such as
Tl Gtz oS Ak F 2 ) i R&apR Rpsburch Pountion) and WO
DOLBESAFOY US4 5 WD 082341 | W@@D/rz%né , wgl@mws Mh23416,
P 9065 B R Sl e WPORa A S FRARARTS (oo

pardigsA/@ channel openers such as those disclosed in

si um channel

amﬂmanommm%gmsmeszsmbmné@r@gmm deglibgie creighipie,

uch as those disclosed in WD 99/01423

““Q%%t£6%¥§@%88 Novo Nordi sk AJS and Agouron
Phar n"amettwrmallbgdlmbm@f Jhe ingesrtion therrreseps aenaRoyndspadmipistered
(¢ &&Maltlgly é’vﬁﬁ)ﬁp%geﬁjtadéﬁlgl oWihd . @épgﬂﬁﬁtpoﬁél;ﬁﬁﬂf'ﬁlaﬁx&[ St
tyrosi ne tase) Inhibitors, inhibitors of
kel for @xampbyw@gtamteogm@aclmd% glipiziie gligaide BTH7582 or
%%%_ gogenesi s and/ or gl ycogenol ysi's, glucose uptake

tlators, activators of glucolcinase (GK) such as

t hos elndictaloeramntodinggs Gresavegton typreser samnends sy be
0L/ 85706, WO 01/85707, and

3@#g§¢%8209 @%#?ﬁéﬁﬁﬁa& oche) or those disclosed in -

WD 03/ 00262, WD 03/00267 and WO 03/ 15774

(AstraZeneca), GSK-3 (glycogen synthase | dnase-3)

i nhibitors, conpounds nodifying the 25 Iipid

nmet abol i sm such as antilipidem c agents such as HVG

CoA inhibitors (statins), conmpounds |owering food

i'nt ake, PPAR (Peroxisone proliferator-activated

receptor) ligands including the PPAR-al pha, '

PPAR- gamma and PPAR-delta subtypes, and RXR (retinoid

X receptor) agonists, such as ALRT-268, LG 1268 or

VO 97 2%{%5)‘ en\{ggd%%nt%ﬁﬁém@%%o&ée W&Dsegot a&é{n‘bs QI%'Q&'IQJmstered
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-26- In a further. enbodi nent of the invention the

~ present conpounds are admi nistered in conbination

wi th a sul phonyl urea such as glibencl ami de,

wQkiopizssse, t ol baut ami de, chl oropani dem t ol BEHHF2EE/067182

glinmepride, glicazide and gl yburi de. In
anot her enbodi ment of the invention the present
conmpounds are adnministered 5 in conbination with a

bi guani de, for exanple, netformn. In yet another
enbodi nent of the inventiorkhe present conpounds are

admnlst in copbi natj aon itin f.or
exanpf® ?P‘@gﬁb?ﬂ’ﬂdﬁ’ée%%l%??ﬁp?’htpﬁ%me O@PP"r"g S&fot her
ag&hmﬂtef@nﬁ cdgfblﬂahen vr;bﬂy andnkibpidéniieagenes eiiﬂhyp?hﬂgdnﬁﬁngeﬁrfa‘
adm nistered in c [ azo i ne
S o BRREpine aremape] HlosB e beihv gy InfiPs, psRERie e
@h@hﬂtﬁtﬁzlﬁiﬁe&swﬁh Q@iﬂvﬁmlﬁnﬁobub@lsdegiroth}ameefenoﬁbrate or

g sag i tazone, darglitazone, englitazone,

P C1-1037 or T 174 or the conmpounds di sclosed in
V\D 9 7&4&@%&%&3&&&%(3 MEnBG Hd Ar2@nt HDpAGKLIErd 21

8/ 45 Dr .. Redd Resear ¢ undation). In
‘HS“’ ﬁ é‘{b"@ﬁé’bm%wp%?d% Y&t foggllnmn t he present
C 0 r‘rp Qlid mﬂ:&hdmmbdixﬁm&tﬁ oﬂﬂimnvelﬁbe,ﬁmbmsnnt&omﬂmumﬁ drpaiminigtéred

I§$51 Wlﬁ:zrggrlef%é%r %%_ffﬂ?q a,]i; %ﬂgﬁ%%&gﬁ%ﬁ example in

IéRElan%@i?Sn Witk TSy andGREIPAGR Biga sidR-a-QWBERIP; a suiybagdre, and

e e v B Sl Bep ORI R and o)

w@iﬁxﬁﬁxﬁam&mymmmmmm troglitazene: mepdigland asudfony(Tnise; 6Bl

Gy e DA B BRSO P

WGl loGs@8t 2, WO 00/ 23416, WO 00/ 63153, WD 63196, WO
00/ 6 oD ikt
PSR i e i e
psusbeerningpnpounds are adni ni stered in

combi pat.Lp ?afﬂgj,d Bt 9p, _cf » refer t
exanpl e, V%é%ﬁgg%g&saﬁ(r? ‘Fl I 3@254)%& 0tgl r ?)Sﬁcy relerto
amgmom or branchedtahaianatiaed almhbmxgr Wﬂ of tb¢ inflioged number of

i R S R T I

- potylassi Mkehﬁmaﬂm e -Chalkd? rewlsm a G, bgrpnmattached

928 b AL A AT Sin 8 RRLALER: mBhbS2EhS, n-
Propoxy, iSopropoxy, and the like. The term "halogen" refers to fluoro, chloro, bromo,
and iodo. The term "(Cs-Cs) cycloalkyl” refers to a saturated or pa'rtiaﬂy saturated
carbocycle ring of from 3 to 8 carbon atoms, typically 3 to 7 carbon atoms. Examples of
(C3-Cs) 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 unsubstxtutcd 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

the terms “independently,” “independently are,” " and ¢ ‘independently selecied from” mean

- that the groups in question may be the same or different. Certain of the herein defined
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i Qﬁﬁzﬁ {éred tt@ fHis

30l n yet another enbodi ment of the invention the
present corrpounds may be administered in conbination
with nateglinide. -27- In still another enbodi ment

wotowwhzessnvent i on t he present conpounds are PCT/US2007/067182

adm ni stered in conbination with an antilipidemc
agent or anti hyperlipidem c agent for exanple

chol estyram ne, colestipol, clofibrate, gernfibrozil,
| ovastatin, pravastatin, sinvastatin, pitavastatin,
rosuvastatin, probucol, dexasat hyroxine, fenofibrate
or 5atorvastin. In still another enbodjnent of

fISTES PIAY BAFELT TBRTC A ORfe &S bR BrUCRb Smplac. andaipap sHeh PEREFISH

i cAchQE AR definddlidd2p&asmio unils ofheveri ng food i nt ake.
I n anot her enbodi nent of the invention, the present

c onp ot Haedeyiend aht-BHeamiss 1P 635 SHb IHES HATRSHH #H PRBRES:
tlﬁlﬂﬁln@mﬁr#%}fs &{1@;@@%&/ %ﬁiﬁﬁﬁti v@iﬂﬁfdth@ @Umfme‘amg emmahﬁ
i.n 10 conbi nation met f orm n urea
DRt TR B PR et et A ok AE Bt Fhfnals
Raded gérlfwd%éiaaﬁn ?Rh]ﬁ:ﬂﬁm o “cﬁcfe?agin'gmnﬁﬁal@Mh Eﬁfoﬁv@ b)), .
0ose an nme ormn 0 urea m n, an
B85 Pt ahrep, HRE R et SRR e PR and
Rker Qﬁﬁiplbs of IRgHbdkiinchuie iiee kid dﬁaﬁﬂ@mﬂﬂﬁ)uh(fhal@ yhitieRq ducks,

Ié‘? ul i a?ﬁgTﬁFp léf‘:n{ﬁ% gg.ga&e(# lflngrl% éalg]aag’fgﬁn}ngx axg%a?'%lu?ah' a human

&aﬁ@ounds herei n descri bed bear their usual meani ngs.

d her e.terng ',1,(:3
" oo BiyPh Sronsp e o 7  Bpdfergty inctoc i
%bﬁeﬂlllg h&cepthﬁmmmgs fhe.athe hetheednerit nnds:ateumf alpa&ﬁinﬁbn tbhpurpmse of
% 3 ﬁ%{:du&gg le?l lﬁ?%c?lrgrﬁlg llEI)r e%élggm% %}Ven chgtu%n (F ’dlsease ¢h
Ipﬁ:mtmtng,l restgiingpdliieyibtingt amdiOraking, y]omng,rwbppllng, delakmg, ofhe

é?v?lglélﬁ é]& p{f}gr %sm%orggven egld%%ﬁn m &e?gl% %I’ @éaﬁﬁ e&%ﬁ% P

h - oxXygen and 1 ne € ‘NoI e
amracteusﬁoexﬁ nplsease disbridenx gy, pathblogiesl comijsion plesoyibed herein,

SRR R i of Ul i FG L SR ] Q9EECuE 6 e s

BB )of thy discrad, Idtsylldér prsboeditiort ah@pr@am urethrod éhchxdes both

car%%lﬁﬁeg%é %&Iﬁﬁ%’h%&gg il ca oﬂ{a}a{ (r):)rgn 3E§(grrgl es
of z%medj&)reucyl@l tera lﬂ;ehpplﬁ@allydﬁe@w agpyat"rpgans gopdmoagt of

;f&ﬂ& %lant gﬁ‘*ﬁﬁdﬁ% wcapamécdfsm%ﬁaﬂg the SHIRARDI e,
cyc ept

term™optionally
syt pzcﬂmlcmnj:al coeqhtwr@ ;blprlemrdmcnb% Sihp m@ﬁ@ dose ofcoggpeund

Rl TR Bl A B PSR e S s

sitystsianqge Frourdinecthe saseiinclydies ferigsanle thssomppugd é@lﬂrﬂéwred

4 a{e%ﬁémmnm&@tﬂm%& E&a@ef &n{gf@ heRicRD) %ﬁup@&nm&m

he substituents may be the sane or di fferent.
Wtfﬁebm‘@eamﬁhen usi ng the ternms "independently,"

"ind e@ﬁﬂlﬁ@sﬁﬁc}nym@%@ a phARtketiAfeRRDGRMahY is SabRIed ﬁ)qancompass
fronf nean that the groups in_question my

be
& ahmeseutirat reduetompriang e Aetige INErdicHES @Plﬁdia%mrv@and(s) of
Formula 1, and thg mert ingredient(s) that makg 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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st eerBe tmdEhstapially Bps” refsradp AuTe GEyEpin
© RbRprRine FRLESHhAT abbhiwesd S de$¥cd @fys@NAETkE Sn@freferably, greater

"~ surroun

-28- terms may occur nore than once in the structura
formul ae, and upon such occurrence each termshall be
defi ned |ndependently of the other. It is

woemgwrsessod that gui nea pigs, dogs, cats, raR@;/USiD(H@WISZ
-hamsters, and primates, including humans, are

exaaneS'of patients within the scope of the meaning
of the termb5 "patient". The term "patient" includes
i vest ock ani mal s: Li vest ock ani mals are anlnals
ralsed for food production:29Rum nants or

"cud-chewi ng" ani nal s such as cows, qﬁ% helfe

Cé’lmQB

I|vestock |nclude plgs nd avians (poultry) such as

3 ehwhY% A3nd geese. The patient to be
t (r) gatﬁg térﬁtt;‘@(ﬁﬁlﬁle Eélbén}h” rBfefREBI solvertt, dratittine of ngﬁts,hnﬂm
10bei n The trea tre ting".and.. o

he,oBBRIE reagtion; b aﬁ* Hnﬁl%ﬁfh%fe o 5‘2%?5\6?19‘” within

Q%Rﬁmiﬁﬂmﬂﬁﬂﬁmﬂg&mwhmﬁ t he nanagenent and care of a
patient for, th rpose of prev ntJn ing th
P Sk Ty ST e s Gyar B TS B OB S OT P B I G
db@lgs'ss@ huﬁﬁrﬂdﬁb}étth itDothei @6i-hughani aﬁ@;alsad:alciewna:tonmgmg a
i orating,. sl.ow n st.oppin .
QOB AN B e Tr SReE PRl e P Pt a ey
Ieﬂe&,hleﬁ,kocaﬁdi ®ith & sid@ble plj;armxaeﬁﬁaah@mehar acteristics, of
a dis or.de atholo i,cal condi ti.on
descr é?ﬂlhﬁ%li“ %1 |$%SFIH&'$ P a}tlla i g l|g(()3rl;r:1 chazal cenfersapd
@fay S¥iETE DVBicHTof @t@llmllscbmeﬁiclcmﬁ@lrauonst s a consequence of these chiral
ellnl ation ase,. di sorder i
e o ceumpuits B PR B LoD BB =fE ot iR b,
aﬁuﬂbmﬁerg)dsmht,ma of énantionesd, aewdl] as dﬁsfapqnn@pmdammemﬂs

gﬁgd her el éhhrgcet %De&netnan 1fo %gecﬁgislte?égyge¥ aﬁ%n&:&%ésva?e within

cohpoun resent
MRmantnﬁmspmgmtm&muapabﬂbmamﬁabmeﬂbammﬁ@,mhems#h@tons

. ‘é.ﬁx&nrése Fhithk pﬁ’e%ijpo%&@ h%gié, &Qe?ql Iﬁdl&{ﬂ% wlﬂl% bifiains a chiral

escribed.

aehdr o ehersed klamzmodﬁmlgattoo i Higsentpdy ‘Ltéﬁ@rpwhembﬁtm is desfgnated in
’ h £ B&é&ﬂ&h@ &S
GRULRE un dﬁﬁg %.gc‘r%gs oslilp %f@f'éxﬁdl&h&le%m k-.t {339

ing, for exanple,
oomowu ndurddﬁned its Etene@dtemgsy stret designateddp the name 0r m the

?1918@&[9%1 ‘?‘ép?é?é%té? On of 1€ fﬂ%f@@ﬁl@ EMbolBietd oPhe b&1iBAnLIBH the

e pat oglca, condi tion being treated.

EQuppesgiravidsa herpin g 2haveh fydxanplp pravidetyrpdsiof pesrhiH@r
cg'nfbxﬂlaﬁ&hQFﬂt—r% r £ BAOIRAGSfufhd?| @&Bé@ﬁ% df%'m&ﬁ&ﬁ%lude all|

conpri si ng e active |ngred|enﬁ£ i ncl udi ng
othaptrupiseyic ofd qreprfgtmetipnal fmgs phibe gxaEples ¢eﬁrg&bé<a PeNel &)
g %a&mw&c{ﬂ?ﬁlé:ﬁftg thEkeof. fﬁiﬁ@&%eﬁﬁﬁeﬁw ifcRRe 8 isolated

1ar_maceut| ca COITpOSI tions of the pr esent | nventl on
erratiomus sisairponehysad Pt qonformer ef thee saetuis iy 4!l ébtgound

Afixthid€cdfaiRfythork B4R BA @nand a pharmaceutical |y
acceptable carrier.
Furthermore, when 2 double bond ora fully or pamally 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 p.artially purified diastereomers or mixtures thereof are included within

the scope of the invention. Furthermore, some of the compounds of the present invention
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The term "substantially pure" refers to pure
crystalline formof a conpound conprising greater
t han about 90% of the desired crystalline form and

weroef/exredsl y, greater than about 95% of the dEIUR07/067182

crystal form The term "suitabl e sol vent”
refers to any solvent, or mxture of solvents, inert
to 5 the ongoing reaction that sufficiently
solubilizes the reactants to afford a nmediumw thin

mmich'to ef fect the desired0Oreaction. - The term
"unit dosgge fornt neans ph¥3|call di screte units
g@y exigs i diffarentiutemeyic fum  gHtendertif 28y Blewe fgrpp which

%cﬂﬁﬁ’s DU ko 3 TR 1§clu&@ Qshﬂ:nﬂﬁhé SOV @ePprdht Rivention.
predeterm ned quantity of active material calcul ated

to prigirre "enateResc cRhmEw aypsed heen éryiadie morggse in the

RS bBInk Rnbrhd} afcoiipatea®d Be BRST NBGELEIcEBhetEIGF b@essing
The caonpounds of the pres nt invention may have gne

& cpastigmens; qnﬁ?hltee?ﬂc@i?‘éed © FREGERE 9 CFRHOMCHC GRAPSHY (oot
gmgﬁ%qbﬁgqgﬁF&e@gmah@@@@hm@ns As a consequence of
these chit-al centers the cogpo ds of the present

i nvention can occur- as®FaceRa ﬁg as i ndivi dua
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The meeeaty ah%t%‘%ﬁe?l?tﬁn”éﬁﬂ“f el available to,ene of picdl i the %Fé’ﬁ% the

"to the increase in the anbunt of one enantioner as

conpared to the other. A convenient nethod of
expressing 5 the enantioneric enrichnment achieved is

t he concept of enantioneric excess, or "ee", which is
found using the follow ng equation: ee = El - E2 X

100 EI E2 wherein E1l is the anmount of the first

enanti omer and E2 is the amount of the second 10
enantioner. Thus, if the |n|t|al ratio of the two
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70:30 is achieved, the ee with respect to.the first
enantioner is -40% However, if the final ratio is
90:10, the ee wWith respect to the first enantioner is

w@eNT/1ssee of greater than 90% i s pref err edfCTAYS28E/06T182

greater than 95%is nost preferred and an ee of
greater 15 than 99%is nost especially preferred.

"Enantiomeric enrichnent is readily determ ned by one

of ordinary skill in the art using standard
techni ques and procedures, -¥dach as gas or,high

performance | iquid chronatogrwﬁ?é th a ra
v B i e

ekt Q&ﬁ%@@%@&@ﬁo&ddﬁfé&? ciaf@ssaiploye@inahd £ blosepiat thd vapitus
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ar conp g synthesi zed,
téaetumt Fhe cqn@oumimmmcfgrabim dhotated aménvanﬁsdﬂeeﬂ»raﬁmr Pgeyn of
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als ar e avai e to one of sk
tdtmgatheur formgion and then collged by tiligaton, gpthe cqaﬁwels@,lww myy be

2‘%2&1 I“-@gl &"Iﬁﬁoar ; %?o%do%,&%ﬁ%ﬂﬁ@dnz Gfle MerROBQ Pl Fodubts

I'n t st andard procedures

obheronlay masbe Byder turified & dgsited by PERBONPARIALHREISRAS | ous
Pécﬁfiﬁﬁi%tﬁﬁ POHRSPEIRS o3& ol dPubbbr SloR s silldiGell R biuSial g

Prepar ations, Exanples _and Procedures are
pr ovi Thegkilled @b@ﬂt"‘éﬂ apresiiefhptaot esuistients e coppatiple with all

%@é&%@ﬁﬁﬁ? %'egérboﬁ:ﬁslunab R e ﬁ@&a&zﬁor B P QI8 ehBnt point

way as to limt the sco of the same. Those
§k Fﬂ@@%wﬁxm@hﬁhﬂﬁmhww?éﬁ -ze that various

nodi fi1ealdne 85 HVevRBoRe&l tMHeiRtaROcheltR aFrEﬂa%oﬁsr Bfiimples

" the spirit and scope of the inventian.

sﬂﬁoﬁ’rp@,eévq%h@e RGP R TR ES IO ﬁ@eweégﬁlgr&ﬁdaﬁg example, as

S ineRinl ¥E fdbwiddQerhB ¥ile R méABSLindilkirtd: @Eﬁ" toferd tb@ou’;tﬂﬁ per
to which this invention pertains. 10Thﬁ g%égigﬁtlne.

paregRehs GhL" Wefers i thindayer iy patograntya

BEERARLRE |hg|§l§ chr@ﬁ@tﬁ@laﬁ% ey 0 r R OI6 RELHHES f26@1 "RE refors to
detern1ne

] by nonitoring. the pr ess of the reagt]on

vatentien Hmsn |r%fﬁf&|’f0 Eﬂﬁ*rﬂ?ﬁﬁ‘% fst)e%{ WP’&H%'%V?SIIM Qi

Eéf&& Rersp £;féardrﬁeuly80mﬁé&m@dndl&té@ deﬁnl&hﬂdﬁﬁaﬁdth@ﬁﬁe
the invention under an inert atposphere, such as

fw(@@hﬁfe@ 10 AFRASPHETIA PSSyt emieH 4@t gy mass PRFEFAMCTE v
generally not critical so long as. the sol vent

enpl oyed is 15inert to the ongoing reaction and
sufficiently solubilizes the reactants to effect the
desired r-eaction. The conpounds are preferably

_isolated and purified before their use in subsequent

reacti ons. Sone conpounds may crystallize out of the
reaction solution during their formation and then
col lected by filtration, or the reaction solvent may
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met hods well known in the art. 25The terns and

abbrevi ations used in the instant Schenes,

Preparati ons, Exanples and Procedures have their

nor mal neani ngs unl ess ot herw se desi gnated. For

exanpl e, as used herei n, tm follow ng ternms have the
meani hgs indicated: "psi” refers to pounds per .square
|f?f%1ﬁt0 v iolet fRepEpEety o {’IWR %@E’rt" BISHo8 ! %Fﬁ%ﬁ‘}c resonance

oftbrbetry! ch@i@ r'éf%rshb ﬁ&u@&fr@r@i’cé%ﬁf—xﬂaﬁs%éc@omeﬁy, “GC/MS”
omato " refers to retention fa

r
F‘ﬁ?‘é@é“'& %rwt%&r@m/tﬂraéﬁﬁpﬁqtﬁ?@m 8iR, &gfers o 1pfa ﬁg Fliﬁcfﬁ‘a?eﬂ?

Fhd thé RRordeM nd=igh Bstdd formé BE dpadtatdtylyhdsa BfinterdEind not all
refers to mass specgtronetry, Cbserved Mass indicates

Pitkr atife 8ossrvpd i atrels &t KRB APCi ) refers to
at nosfper te@e%&&mmoﬁﬁamm” rbfom toZakii@nuiAssn hydride,

2E881 Ferop im Sorrezrigh PSS s it lypide, D

E@&m@tduﬁemﬁﬁﬁ.ﬁﬂw EEEPRT telf@ ethy] acethtEMBA-Oeéfers $o galladium

o P, o TR AR BT IS GG ) BREb g mopine

M”tr@feﬂs e Lighitie GlespetiyidiiBtey “TRATdeftl @ wifls@pgtiiconid,

A Beterdhd et 51 S MR- G bUARSRe

F‘B()BESrefe‘Bs 1 QOdt @y detdtriarde, “Bo-9-BENPHETErs teBawzgl -9-0

hgebinaL-£ LB cPEARPRCE, Flfct A OB AR DA
f%&qe)dfcﬁlfoﬁﬁﬁllaﬁﬁmﬂh%nﬁbm”'ré"féxlsft@M'Eﬂ@l«M ﬁ?M: refers to

di met hyl f or am de t OAc" refers to acet ate,

dimpthgranyinopropg e odiamids iy dipsblorids APBHR ref‘“ﬁ@l\h’& refers to

@1&@1@@3 ﬁ{&ceneDM%SOl’elfeﬁsazo - butyl dlmethyl -silanyloxymethy]

di met h Iarnlnopyr|d|ne fers to Lithium
FRIRde R deies 19 %Iaﬁf@mosu?frﬂ):\ml SHAPE” e PpripgieBone POt

ABCE ref-RRAHchIbRE S, FIDAST™ refers to (Diethylamino)sulfur trifiuoride,

N-Et hyl - N - ( 3-di net nopr Q car bodi i m de.
r%%%ﬁﬁram%@ Vg e LAy G DR

lﬁz:@h@mne)@mia%mBBFﬂBmpﬂf’wfers to® Baiwlbhengiphospmo 1,1°-

| fb’ I%?h %%; ﬁéﬂ%}s b{ﬁ@}%&fﬁw 'P%ﬁ.(agng%cﬁ; fgrs T "I"nmethylsﬂyl

tinide CE‘BQFCI tegdas f@)rm&a]bdtﬂdhmm’(nhh fludrHRCTLOr effas & t O

ﬂ}ng@gﬁ{h?ﬂ%lg@n ide, r‘%h S&J S n? t% Q%tl l)u%yq 49 thl—gllan)%oxy,

BD Bz adfers yoatifihdocbinanfonas d4eTi(Of-TRSERts to ety bitaninm

tert-butyl - si.l anyl ox 1 ehl.or NBS"
PEOBPEoS RO SRR R BPITT TEEe Tog ofety E s Fiproi
lﬂ'xhhﬁiuﬂl@ ﬁEd{HH’hEm’l teferai telrakis@E@Henylgfoshis)patiadium (0), “OAc” refers

4 ErrBoPRS eisip ehyptfal RGPk R SRR

pafoek mrtﬂxahs(lﬂﬁtﬂj(:ﬁbhﬂ)oﬁﬂma’)ﬁlhdmmt(ﬁj ZDVIF DMA? refers to N,N-

ARSI BRI Lo

bMM?"DIPEAéreﬁerﬁto dﬁsmgsﬂpymm FERC s fers' tG’R@CN refers

.%)0 é%yb ”31}1 h %m nﬁ%@ﬂ} aje h}&r%g 61;15 @f{@ﬁ“ Ie@ers to acetic acid,

trcict teﬁeosrto trbttheprebahyflof acstxavthlydr%d@fers T BBOYL, F‘Mﬁ’é@éﬂtg
tert-butyl-di nethyl-silanyloxy, "OTf" refers to
trifluoronmethanesul fonate, MeTi (Q-Pr)3 refers to

met hyl titanium 25 triisopropoxide, "BBr3" refers to
boron tribrom de, "PBr3" refers to phosphorous’
tribromde, "Pd(PPh3)4" refers to

tetral ci s(triphenyl phoshi ne)pal | adi um (0), "QAc"
refers to acetate, "DVE" refers to di nethylethane,
"Et 20" refers to diethyl ether, "(Ph3P)4Pd" refers to
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The Exanpl es provided herein are illustrative of the
i nvention clainmed herein and are-not intended to
limt the scope of the clained invention in any way.

wobe7pr®wgsar at i ons and exanpl es are naned usiHF/ERHGN6TIS2

2.2 in ChenDraw U tra, or AutoNom 2000 in MDL.

1SIS/ Draw version 2.5 SP1 from MDL | nformati on
Systenms, Inc., or are provided 10 by Chem cal
Abstracts Servi ces. A Varian NOVA 400 VHz
spectroneter is used to obt3-n 111 NWR Specta the in

th | t di cated. An A t 1100 i nstrunent,
CRRIbOE TP I NS s bk AHe R EE TRBHoE DIl
Lf&f@fﬂ tct @iﬂe&bﬁaﬁhﬂbﬁkﬁam‘% Vb or sfod © M@pﬁ@ﬁs1(aaylax3x BRSO

§?f5]ﬁ G%TFB'W}( ‘IE'}O n V@%g.#yg,qxgd S‘g’iﬁf‘f(@éc)s reafl% to%ﬁgrﬁ%e} and a

aﬁ@b@ﬂyﬁofdh&@{dmlﬁamm]f BéFer @) DivdhtokobBi((2,2 Foaemya(Bi- ur a
formate. ov m nutes then held at 100 % B for 0.5

(frsiatcidicng) 318“8’6‘? um tenperature of 50 C and a fl ow
rate Ulic HxaBpkiprovided Horui ke lustaainake e inehtvad!aimedaderein and

radi ent | of 0 % ac i tril e/ nethanol
i Bieadeh o P SHPP O WA BBy AN MR e HppRerton
had Eixaﬁtpleﬂ. Q0 YarRedfBing AubbNo2 RChaDawdiitrajonAutoNom 2000 in

AP SIS iiony S0 o My ickgin Ry gt Povided

rmc:hbﬂﬁe)IAlﬂmtsaeﬁza:red Fl ow i nj ection Anal ysi s (FI A,

veort t iRt NSYAARIMER Piheb e s ch Bt spdine

tthaselvent\Mdic200 7 Al AgBA8 HBTMBZMM% “h@iped Bih a Mass| n

SebTeRe e RS R St B R RORRRL R g

- t50emn, cBohpmmnpﬁs ﬂseldss ﬂmampb'Ge ool afkredad tethydde a g@)ﬁent of 5-

61‘9/0 Tk dn %11 & O) Wl f“’ Cm%ﬁgldfo epk QGhiftites
G o o

ot ec eavi ng group to give '
tt]m heldhewﬁc‘}@mim&fdmmutepg acchvningerap@rBiraxyf 50 Hanshreltppy rate of

aﬂﬁm%%ﬁ% a&mfai%r @@xﬂd%%oa dﬁ_@@'luﬁent {ﬁf@;«;@mg%mﬂ%e&wg

r(é(tiﬁﬂ) @dth0@ % emmotihe ferimetsvokr 1 (Br)lmaﬁqszlth@EH@ld a et ferl o
%Hﬁ&g@g gﬁmf{e&@gra@g of 50 EAnGQ @i@@%éﬂofﬁ d /b, Q&ﬁ%ﬁﬁ s

to gl br ono- net h?/ npound
Fan@iymm drzilem MSP:{popmeachipo)ris dndpH E Oﬁfdw?f@eﬁéﬁaly%s FH¥nmo
f I N 6/\5%141 %) ‘
e skpﬁ%e% agé ?§vg§n@5a%ﬁgl%§@g%§£ceﬁ bed in tIé}{:::{*ﬂﬁému
IA@‘@W&@W@CSW@mexamI e, see: Geene and Wits,
Protective Goups in Organic Synthesis Third Edition,
John Wley and Sons Inc. 1999). -35- Schene B
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Schene B shows the stereo selective synthesis to form
the internmedi ate conpound 9. Conpound 7 is fornmed by

wooylatdseg commercially avail abl e PCT/US2007/067182

(R) - 4-benzyl -oxazolidin- 5 2-one with 4-pentenoyl
chloride. It is then alkylated with an optionally
substituted conmpound 6 (see Schene A) to give

conpound of 8. Conpound 8 is oxidized to formthe
al dehyde i nternedi ate conpd4nd 9 using ozone and

“triphenyl phosphi ne or osm umtetroxide and an oxi dant

such as sodi um net aperi odate. = -36-. Schenme C 12
Scheme A
R " DMF R ' O R protection
/@\ TBSCI /@\ - s-Buli H)k/@ EE——
Rr2 OH Imidazole  R? OTBS DMF R* OH
1 ’ 2 THE 3
HCI
o R oH R B R
R 0  moH K o R ?
4 Pg 5 Pg 6 Po

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

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

to give the ether compound 4. Pg can be -CH3 or -CHn-phenyl and Lg can be mesylate

or halo. Preferably, the Lg-Pg compound is I-CH3 or Bi-CHy-phenyl. The aldehyde is

reduced to form the alcohol (5) and then converted to compound 6. Preferably,

compound 5 is halogenated with PBr3 to give the 2-bromo-methyl compound.

Protection and deprotection of the compounds to form compounds of formula I
and others are well known to the skiiled artisan and are described in the literature. (For
example, see: Greene and Wauts, Protective Groups in Organic Synthesis, Third Edition,
John Wiley and Sons Inc., 1999).



14 = In Schene C, treatnent of the al dehyde 9 with
the amne yields the hydrazide 10. Conpound 10 is
deprotected to formthe phenol conmpound 11, and then
woldoe/zvésg |l ate 5 conpound 12 is fornmed upon tRERAUSPRGTIO67182
W th trifluoronmethanesul fonic anhydride and a base
such as pyridine. A coupling reaction is perforned on
(122) using a phenyl boronic acid reagent and a
catal yst, such as palladium _
tetral ci shi phenyl phosphi ne-350 prepare an ester (13)
that is hydrolyzed to afford acid (14). Acid (14) is
coupl ed with an amine usPA§™Bandard ami de coupling
condptions such as, 1,1"- arbonyl dii m dazole to afford
am dk 10(HEL"™ - 37k J\f | ns5ckemre D, a coupl i ng
G . NH p . .
reacgtion Ls_perfé{ﬂpd on (%ﬁ) us a phenyl bor oniyg
aci d reagent and a eatal yst, sugc gﬁbladiunl - -
tetr tri phenyl phgsphi ne to pFepare®the 5 conpotsrd
17. - Ir1§§a eme E, a coupling reaction is
performed on (16) u¥fng a phenyl borbnic acid reagent
and a catal yst, such as palladi um
t et raki stri phenyl phosphi ne to prepare the conpound 19
The am de (20), benzoi soxazole (21), and_indaz

Or med fr om conpound 19 usi ng tﬁg edgent s
41 e ; R
oxidation O N
—
7 ~Pg
Q; or CsQ,, : d R* o
NalOo,
8 9

Scheme B shows the stereo sclective synthesis to form the intermediate compound
9. Compound 7 is formed by acylating commercially available (R)-4-benzyl-oxazolidin-
2-one with 4-pentenoyl chloride. It is then aikylated with an optionally subsiituted
compound 6 (sée Scheme A) to give compound of §. Compound 8 is oxidized to form the
aldehyde intermediate compound 9 using ozone and friphenylphosphme or osmium

tetroxide and an oxidant such as sodium metaperiodate.
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NaNO, AcOH H20 Schene F N10 OH 24 LAN NH i 2 OH 25
H 23 - o

0 2007/127688 ' PCT/US2007/067182

-36-
Scheme C
PA(OH),
Na{OAc),BH @ ® K’ Hy
X/\ R O,Pg or BB,
'K/N‘ NH, 10
9 X=CH,or O

‘ {OH),B
- 0.
7N o R’ Triffic x° o g’ O\( CH,
N o anhydride
k/ “N o k/N.,N o ©
R OH ' —
R oTi

Pyridine

X 0 R’

CDI
I\/N‘N: 7-“‘ O amine
R

14

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 friﬂate
compound 12 is formed upon treatment with trifleoromethanesulfonic 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).



-39- Schenme G In Schene G treatnent of the
al dehyde 9-wth the am ne yields the hydrazi de 26 and
then treated with triisopropylsilyltrifluoromethane
woeFarase to yield the conpound 5 27. ConpITdis27i067182
deprotected using pall adiumon carbon to yeld the
phenol (28) which is then treated with triflic
anhydride to .yield the conpound 29. A coupling
reaction is perfornmed on (29) using a phenyl boronic
acid reagent and a catal yst37- such as pal | adi um
tetralristriphenyl phosphine to prepare an ester (30)
that is hydrolyzed to afPdweme 40- avid (31). Acid
(31) is coupled with an am ne using ndgrd angde

coupl i-ag ondltnons such 283 1, 1" - carponyl #i i m dazol e
to a f % the api de (32) ¥ A& ani de (kZ’Z)‘Né"‘t @
treat wi;ﬁ Cld such—as=tri fl uoroaceti g*~a

yield the In Schene H,_ a
coupllngﬂfeactlon IS perf%?ﬁ%d on (34) usiﬁg a.
phenyl boroni ¢ acid reagent (R-B( 2) and a catal yst,
such as palladiumtetral dstri phenyl phosphine to
preparie the cappQund 35 which is treated with
trifILoroacetiid to f Qmpound 36. In Schene
I, a dqoupling reaction is pegfggrmed on (37) using a

phenyl|boroni cgacj d reagent’ (RRB(OH)2) and a
cat al yst, SUCMI | adiRfmi or methyl

tetralldstri pheny¥plxosphi ne to 15 pfepare the conpound
'38.

(

X, =F,Cl, Br, lor OH

In Scheme D, a coupling reaction is performed on (16) using a phenylboronic acid
reagent and a catalyst, such as palladium tetrakistriphenylphosphine to prepare the

compound 17.

Scheme E
(OH),B F
~ 5 ¢ X
h J S en kvm
NANE |
| R’ orf Pdi(Ph)Pl,
18 CN
K,CO,
HZOZ
X o DMSO
k/N\N: : ot
KGO, NHNH,
CH,CONHOH CH.CH,OH
20 DMF, H,0

X 0 R’
l\/N\N ot
ii . N
R "
(L
2 NH2



5

-41- Schene J In Schene J, benzoi soxazol e (40),
i ndazole (41) and the am de (42) are forned from

compound 39 using the reagents as described. -42-
woldoPH76s8  Preparation 1 PCT/US2007/067182
52, 6-di chl or o- 4- hydr oxy- benzal dehyde Di ssol ve

3,5 dichlorophenol (1 kg, 6.13 nol) in 3 L

di met hyl f ormam de (DMF) and cool to OC. Add i m dazol e
(918.74 g, 6.75 nol), followed by

tertbutyl dimethylsilyl chl@gide (1017.13g, 6.75 nol).
Warmthe m xture to roomtenperature and stir for 15
m nutie§chepg i a pewpbngpgectipn EHetformghen d2t yae phpyibosnisacid

% i 1 86 prépdrd KE'S |
g tand S OBPLTATurh BB RARRLRS prp

prsnopd K yihgamidy £30).dseroppxaglr £20.and nfpzole (224 formed from

EfoaAt 1Al WGBIoeM s e bal. Obt ai n _
tert-butyl - 3,5-§|chlorophenoxy)-d|nethyI-S|Iane

(1700 g) as an oil. -43-
Scheme F
|T| II\IO I}EHz
N NaNO, N LAH N
o — O — U
o AcOH/H,0 OH _ _ OH

23 24



Di ssol ve

tert-butyl-(3,5-dichloro-phenoxy)-di met hyl -si |l ane

(425 g, 1.5 nol) in 4 L dry tetrahydrofuran and cool
Wotzoomﬁﬁﬁs Slow'y add 1.1 equival ents of sec-HUVEH2007/067182

| i thi um (103.1 g, 1.61 nol) at -68C(-1.75 hr). After

addition is conplete stir the reaction at -70C for 30

m n. Add di net hyl formam de (168.5 g, 2.3 nol) and

stir the reaction at 5 -70Cfor 1 hr. Add 1 M

hydrochloric acid in water-3§3.5 L) and all ow the

reaction to warmto roomtenperature. Pour the

reaction nixture into etH&Fm¢ wash with water
then, bysge. Dry ovef,,s00i um su te o,and gconcentrate
undetauumto an sol i d.[ Tgi urtvvlth cold
di ¢hl/br mét hane anoLflIter to recoﬁ g %80 %

paleyel 4glld 1 paration 2 R®

2,@| A1 OT 0274- met hox -'E’Jerrazal dehyde®* Conbi ne

2, 67di chl or o- 4- hydr oxy- benzal dehyde(12i gsot628. 24
mmol ) and pot assi um carbonate (173.65 @, 1256.5 mmol)
in OrrLdlrrethyIforrramde treat vvlth

9
[ HPS 7589 mm t heRreacti on at
roomt for Wours 3:5 solids and
pour into water. Filter soI | “Sever al

times with vva;ser air dry and dissdlve in ethyl
acet at adic Eh with water, followed by brine and then

Srih :
dry overydso um sul fate. Fi |t d c€oncentrate under

vacuum t'0°-100 L Goe at whi “Eg sol i ds
start to crash out . Fmﬁﬂt nen con nt @ down t he

filt y| et’d a second crop. Wash Wi th ara)e,
conbin 1N s and-vatuumdry to yieid 112][3 gt of
of f- 20 whi drd: NIV %Phoo MHz, CDC13) 8 10.41 (s,

2,6-clichloro-4-benzyl oxy- benzaldéﬁyd Treat a
nrxture of 2, 6-di chl or o- 4- hydr oxy- benzal dehyde (250

and .pot assi um car bonate (361 8 g, 2.62
in [e ©t hyl f or mani de wit brm’n de
25(268 4N @ m)I) Stir the re om

t enperature Kor<1 urr F| | t.er_of f solr

into 12 of water> er O frop@1 1 d, vvash seve
times with pater, ai r°dry amtirdi ssol ve #'n et hyl
acetate. Dry™ver nmagnesium sulfate, filter and
concentrate'under vacuumto -1.5 L. Allow to sit
ovesnight, thep, filter. Wash solid with m nimal anount
of hexand andivacuumdry. Concentrate the filtrate
under v um dtrlturate wi th hexane 30 to yield a
second croff’o uothvhr ch when conbined with the
first crep equal A5 g white crystals. Repeat to
obtain a 3rd crop of 80 g as a |light-tan powder (88%

over ah lSchein@%i’, treatment of the aldehyde 9 with the amine yields the hydrazide 26
and then ireated with triisopropylsilyltrifluoromethane sulfonate to yield the compound

1H), 6.90 ¢s, 2H), 3.87 (s, .3H). PrepEratron 3

5 27. Compound 27 is deprotected using palladium on carbon to yeld the phenol (28)
which is then treated with triflic anhydride to yicld the compound 29. A coupling
reaction is perfo'nned on (29) using a phenylboronic acid reagent and a ¢atalyst, such as

palladium tetrakdistriphenylphosphine to prepare an ester (30) that is bydrolyzed to afford



yield): 1H NWR (400 MHz, DI\/SOd6) 8 10. 26 (s 111),
7.43 (m 511), 7.28 (s, 2H), 5.25 (s, 2H). :

" Preparation 4

woQRayB2tse hl or 0- 4- net hoxy- phenyl ) - net hanol 53WSEneN7/067182
2, 6-di chl oro- 4- met hoxy- benzal dehyde (112 g, 546 mmol)
in 1500 nL ethanol and cool in an ice bath to 7C. Add
sodi um bor ohydride (20.67, 546 mmol) portionw se to
obtain a solution. Renpbve the ice bath and stir for 2
hours. Carefully add react#on mxture to saturat ed
anmoni um-chl oride solution 4L) and _stir_until ,
iR Dn dgid Bty eonpledivith aypping pinsnAsh amids cquplipg CO&H%‘OHS

SQIE}YaSt lhle—c&%ﬂ%f'ld?i%ﬂdz&ﬁﬁ i for®it baRk 8324 0rR\vanideS @) isikn treated
sul fafe. 'ter and concentrate under vacuumto yi€ld

leangaqslfsu@qse&morqaﬁqﬁl%ﬁfi fopvield thegpde (300 Mz, CDC13)

86.86 (s, 211), 4.86 (s 2H), 3.78 (s, 311), 2.07 (s,

1H). Preparation 5
5 (2,6- d| chl or o- 4- benzy! ox§<¥5M&Ry1 ) met hanol

Pr epsu. he t|t| e corrpound es(ci@ntl'aﬂ’ﬂ prepar gd by

t he rre 8 Pre aratlon NVR ( O\d6) &

(m 4H) % 7-t2—¢s7 211), 51N %ﬁ\

5.05 (t, c(ml 2HdlPh,),Pr epar ati on § R? R

2- brormmaiz;hyl 1, 3 di chl or o- 5- met hoxy- benzene Di ssol ve
(2, 6-di chl or o- 4- net hoxy- phenyl ) - met hanol (113 g,
54546l )—nA—20—3200nth—dry THE and coollTrtAo oC
ungler nitrogen. Add PBr3 (59.1 g, 218.3 mmoj) under
ni {rogen & tir at OC for 3Q mnutes. Pour into
sajurated agugous Na ~and extracf*om Bt OAc. rRDry
angl concentrate under v um tjo obt ai X
pr odygt as, an off white satii d.| NVR ( CDC13) 8B (s,
2H|, 4.73 3.9 gerth§14) Prepar ati on®? R
252- br onone 3-di'chr’ore 5- benzyl oxy- benzene
Pre¢pare the titI e conpound essentially as prepared by
the net hed. @f.Rreparation 6 in an 89%yield. ES M5

(r‘ri-/\ 347 /l\/lJ. 1)_ Dy anar.at n 8

IICPMI utl

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

10

Scheme I

{OH),B

T MO
\O \5 N\Nb.‘“ O
Pd[(Ph3)3P]4 R

38

Tipo
X

CN
In Scheme 1, a coupling reaction is performed on (37) using a phenylboronic acid

reagent (R-B(OH),) and a catalyst, such as palladium tetraldstriphenylphosphhle to-
15  prepare the compound 38.



(R) - 4- benzyl- 3- pent - 4- enoyl - oxazol i di n- 2- one 30FI ush

- with nitrogen a 12 L 3-neck round bottom fl ask
equi pped with a nechanical stirrer, internal

wotemperaas ure probe/ N2 inlet, and 1L additi orPdTeS2847/067182
for 20 mn and then -45- add
(R)-4-benzyl-2-oxazolidinone (250 g, 1.41 nol).
Dilute with tetrahydrofinan (THF) (1.8 L) and cool in
a dry ice/acetone bath until the internal tenperature
Is.-74C. Transfer a 1. 6M hettanes sol ution of
n-butyllithium (970 ni, 552 nol) to the addition
funnel via cannula, and éﬁﬁmp& t he oxazol i di none
solution at a rate such that theo rgal tgnperature
5 does not reach above -65C. Afteﬁiih{f? ' i
conplete, allow themgaction to stir th ooliqg
bath 30 m n. Transf erct4OWéEnt effoyl chl ori
| 585 mol) to the ag@lfGp-funnel and ad% dr opw’s
t he anion solution over 25 mn period. Stir the
reaction for 45 mn i the cooling bath. Renove the
cooling bath and stir the reaction 18 hr as it slowy

[ eac romtgmaauneMQMMe® mxture with 1N
aque usN wdrochl oric adHe 1. SLNfEEd dhetﬁyl et her

(1 L). fathe | ayer$™and wash rgc phase
W th mater S ,
conmbi ned aqueous WefS EXy tF

ﬂ’i fen brine (1 L). Ex
RS With ether (1 L)

conbi ned ofgani ¢ phases over anhydrous maghesi um N,

sulfate, filter, and capcentrate to 390 g of a |ight

tan oil. Purify this material by silica gel

chr omat ogr aphy usi ng’ s:ethyl acetate to obtain

to
NH,

345 g (94.5% of a clepge VY Ilom1150|l Preparation 9
(R)-4-benzyl-3-[(S)-2T4- benzyIB 6@d|ch#oro benzy
1) - pent - 4- enoyf | - oxazol i di n- 2- one ~\.N-, a

m xture of

(R) - 4- benzy1l- 3- pent - 4- enoyl - oxazol i di n- iaone (
1.33 nol) and THF (1.8 L) in a 12 L 3-fleck round
bottom flask, with internal tenperature 20

pr oqu Bbﬁeh@Q%nidﬂoﬁizonO)ﬁﬁidﬂzbieQﬂ)fmﬂ”tﬁemlidb' (dpare formed
n|t S%gD here and c -75C. Transfer 1 M

_ Eﬂf © PRETE A ?Fgﬁ funnel and add at ante
such that the internal tenperature does not reach
above -60C. After the addition is conplete, allow the
reaction to stir at -25C for 30 mn then cool to
about -60C. At this point add solid ‘

2- brononet hy1- 1, 3-di chl or o- 5- benzyl oxy- benzene
portionwi se over 5 min. After the 25 addition is
conplete, transfer the reaction vessel to a -10C
acetone bath and maintain the internal reaction
tenperature bel ow 10C for 1 hr. Cool the mixture to
OC then quench with 2 L aqueous 1N hydrochloric 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 |ayer with ether. Dry
t he conbi ned organi c phase over anhydrous magnesi um
sulfate, 30 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. -46- Preparation 10

(R) -44(R)-4-benzyl- 2- oxo- oxazol i di n- 3-y1) - 3- (4- benzyl
oxy- 2, 6-di chl oro-benzyl) - 4- oxo- butyral dehyde



Cool a m xture of
(R) -4-benzyl-3-[(S)-2-(4-benzyl oxy-2, 6-di chl or o- benzy
1) - pent- 4-enoyl koxazol i din-2-one (100 g, 190.68
worrneie7eand di chl oronet hane (800 nl) to - 74@CTBIN3HI7&67182
ozone, produced via the A-113 ozone generator at a
rate of 75% through the reaction via carrier air at
arate of 5 CFMuntil the solution takes on a bl ue
color (approx 3 hr). Add triphenyl phosphine (60 g,
228 8 =op as a solution in4200 nL dichl oromet hane and
allow the reaction to stlr whi | e reachi ng room
t enperature over 10 nlghﬁceﬁﬁﬁ%entrate the sol ution

under vacuum and purify by sili 6 r omagogr aphy
usifig ragi ent gof 20- 50%,et hyl dce at |n exanes
to obt LBR 82 % of the pro uct'\I |te
foam M ( )2. ( M+) hydrogenaltloﬁ‘I ter nat € Hﬁ

for making R
(R -44(R#*4- benzyl- égoxo oxazol i di n- 3- y ) - 3:C04-
benzyl ory-2, 6-di chl oro-benzy1l) - 4- oxo- but ygj.hxde:
15Treat a m xture of
(R) -4-benzyl-3-[(S)-2-(4-benzyl oxy-2, 6-di chlgro-benzy
|')-pent- 4-enoyl koxazolidirt-2-one (0.96 g, 1.8
~mol), THE (21 inL) and water (7 nL) with 2.5% osm um
tetrgxigde in t-butanol (46 ng, O. 18 mmol ). Add sodi um
periodafg;gn. g, 5.5 mol) and st ‘I;;recxeactmon 4
hr at ro ﬁﬁ%ée e. Quench the r
wat er and ext\act OethyW&a@etate h
or gani ¢ pha&se Wit h aqu ous*+ﬁksod|un1th|osu”fat
~then brine. Dry the n| c layer over mag¢ghesi um
sul fate, yfd, I tpr, and ncentrate under_vacuum P
t he crudemmntFr|al by @lllca gel - chr onftt OYF ¥hy u ng
hexanes: K€Phy! acetate to elute the pure product.
Concentrate the fractions containing product under
“vadirg af&ord @46 g (48% of desired product. M5

(niz): paratlon 11 HO 0 R'
25(R) - - 2- (4- et hoxy- 2 hm\% .

1) - pent _4- enoyh z li di n-2;9ne Kt a

of - (R)-4- benzyl 3-p - 4- enayl j,oxazol i di n-2
g, 19.3 mol*} and t ahydrofuran (75 nL) in a 256
round bottom flask aff -75C. Transfer 2 M LDA (14.
) to the flask via NHnge and add at ant® such tHhat
the internal tenperature does not reach above -60T

After the addition is conplete, allow the 30 reaction
to stir at -25C for 30 min then cool to about -60C

At this point, add a solpiti,08,01

2- brononet hyl- 1, 3-di chl or 0-5-ne hg#¥ benzene (7.76 g,

5 28.96 nrnol) in ZfE{ckBro-ddydropihenzalfehyde t he addition
is c %Egoﬁte% 5 didbGork Ok, %83 %ﬁ)']) ih $ 1. Mith Y@k nidd @NIY)

war m up dﬁhalntaln he i nternal reaction

mmehatoﬁ eA@st ingeAlo 013 T, 6. @@ﬂ%ﬁollwd Peigepytadimg iyl
orie (ml’fqgg% 7%%&?)/ A A6 O ol Gur@ € om lenpeafud anti REr for 15

mxture to a nL. separatory funnel _and dilute w't h
DODG5t Rowidte Watah@ Lyged ?Pﬁfa%‘t"ﬁ@rethesgﬁér Sfagh the arepic lyer W

10 Qr & %ﬂn@@ % aqded® lﬁﬂHﬁQ:Hﬁmli@é(ﬁfnoﬂVtﬂeﬁl bedehRfore @}’/Mg blre
ani Cc ase over anh

nmbi ned dro sod m
sodnyre puldsteq Fg@h@éﬁﬂm&%ﬂ’ﬂf BT YASY W‘P@% ‘{‘%‘E‘W
?h&bﬁﬁcﬂﬁ&mﬁhﬂﬁﬁQHQGQﬁ&WMduslng hexanes ethyl acetate
o obtain 6.65 g, (7696 of a pale yellow oil.
Preparation 12
(R -44(R) - benzyl- 2- oxo- oxazol i di n- 3-y1) - 3- ( 4- net hoxy-
2, 6-di chl oro-benzyl) - 4- oxo10but yr al dehyde




Treat a m xture of o
(R) -4-benzyl-3-[(S)-2-(4-nethoxy-2, 6-dichl oro-benzyl)
- pent -4- enoyl koxazol i di n-2-one (6.65 g, 14.87 nmol),

wotebwabsgslr of uran (140 nL) and water (45 nl) RUGWGB2007H¢5182

10

15

20

25

30

osmumtetroxide in t-butanol (378 nmL, 1.487 mol).
Add sodi um periodate (9.55 g, 44.63 mmol) and stir
the reaction 4 hr at roomtenperature. Quench 15 the
reaction with water and extract with ethyl acetate.
Wash The organi ¢ phase w t#3aqueous 1N sodium

thiosulfate then brine. Dry the organic |ayer qver, .
magn&¥ssalee teririued-6,>-ficklprerphCngry)- @B’ﬁ'g“gﬁ‘flf‘%t( U agrml) m4L
Qéﬁldﬁ&}dr&b&raﬁ Eﬂﬂ dobrgao wred eSlBﬁIyefdd al eQMvﬁelnksl of Secgfityl hthlum

romat ogr a y ysi n

eth t lu
AT UL 8100, . AREsi L ceeL 6.1.sh
QO"’@ R BO fch. D’fd@@ﬁﬁéthyﬂﬁﬁﬁmﬂ@(ﬂ BRI 128 @blh arddtiSih3Eeagion at

i Sy i BT i Gl v

erm@fnpﬁadﬂeum nitrite (13.8 g, 200 nmmol) in
water (40 nL) to 4- hydroxy piperidine (10.1 g, 100
mol )Pointha@beion (p2Qurrinko ety L}, heshmiitt water thep bOE:. dPry @met

R A 8 By S

dnc‘.lﬂbnomﬁéazﬁtamﬁ fikangp @tovoC N (3@%) pilapdliew solgl. oM y war m
up to roomtenperature and stir at roomtenpfor 5
hours. Add sodi um car boReparaans2 9 g, 150 mmol ) in
portion to quen?b i E}ﬁol%q%ﬁieth%tl{e%ideﬁm reaction with

ethyl acetate ( I ne rgani c, dry
over Goothingtsditifierod; hyﬂr°ﬂé¢ﬂdﬁ@¥é%h¥9@1t5¥3a?l%é11¥1 ) 85 or d

%&%@ qﬁ%%{ Slgdteo("l %:%5% 19536 53&%%1 lnP%O%L d1m¥ih§l|f(9‘maé?de ?n(gixeat

eparation 14 amno pi peri di n-4-ol
bl iodoweshare (91 go?SBQAqnaneli Brinpe g0t yoqnitempgRipre for 3 hours

PRkt dfpﬁh@svﬁﬁ pBurRfb b2t Qfateft 051Hér@b'lﬁ(ﬁ SwisR several ’m:nes wnh water,
1-nitroso- pper|d|n4ol (12 in THE

#if drend diesolyg érf ¢thod Acetast: | WeshH@ Waéf'éch?lﬂmd% blﬂ@rﬂné iéleP 8w

Fvel QWisn sut@R! Fﬁt@r Jn@ @éﬁct-:ﬁfme a8 vebiRi th 010GnI0 Golddie, laﬁﬁ}nch
bat h. Add wat er m ), warmthe reat&h on sl a

P%@nﬁoﬂléh%ﬂé?"étcﬁﬁlémﬁ o?ﬂfi‘ﬁh‘?ﬁ GonteaLate doyg atg "‘-b¥1VY|ﬂ6 S"‘t“’B"‘d
Eeh.| WisH With 12Qand] Joebez all kbllds @fid Hampmgw fiélti At ESg of off-

din hot THF (100 d filt
ehRnroE: R m@m%sw@i{ﬁauiﬂér(?g@a.d%é GERdG e

;..l

-filter and concentrate to |\(e 3the desi red product as

pal e yel low oil. Yield: 24921 9400 Preparation 15
(R) - Tri f I uor o- mefshadm@setsibemdylox@Gkitaldehyde

5ol b ARG AR BTl 1 3R AP

@%&%Mﬁ&aﬂ)ﬁnm& (361.8 g, 2.62 mol) in 2 L dimethylformamide with benzyl bromide

%16@ gﬂl157>}:go Ibf,ip:lr re?’ﬁlﬁﬂg dr OX be n )foré ]i%%l's % f)@éolpcfs

éndijoﬁﬁhh;yﬂz Tadtiwaepi FiRerd aﬁr sroﬁd (v&sh’zmergl tindes 676 warenlayr diynend

t chloride at
R P S0 A2 PGP it e g g pgmesnine ynder
atahn to S5 L. Ahm tcesdilvemizhf then flitdnoWeshablid @ thamehiBalhowry of

B S R e e A

arygddh @ecbmycea;p c(fl}d&ﬁﬁ&)@mchrxdrmvanblh@i with threfist drep qna@iu%% g
f )
T T T N

a'cetate to afford O 17 g (62% of the title conpound.
MS (ro/z): 490 (M).



Preparation 16 20(R)-3',5 -Dichlo
0-3-fl uoro-4'12-oxo-1-(4-triisopropylsilanyl oxy-pi per
idin-1-y1)-

wopgorbésdi n- 3-yl net hyl kbi phenyl - 4- car boni t r | #ET/EREOGE67182

10

15

20

25

30

with nitrogen for 10 minutes a mixture of

(R -trifluoro-nethanesul fonic acid

3, 5-dichl oro-442-ox0-1-(4-triisopropylsilanyl oxy-Pi pe
ridin-1-34)-pyrrolidin-3- ylnethyll-phenyl ester
(0.18 g, 0.28 mml), 3-fluddeo-4-cyanophenyl boronic

Bl R o PR A8 TR T B 25
RafpPh3) 4 (0.016 g, 0.01 nmmol) to the mixture.. Stir

t he reaction at 80C for 1 hour. Cool the reaction,
dilute with ethyl acetat& sh with water and

S0l Vet | vacts La et or o e e POy and bor
SOl V | vacu u . |
on siJurend &éﬁ@@mﬁﬁm%@PW%%@%V%%%?%%ﬁi‘/? mg]@gﬂlgfﬁ@“i”ﬁ
E’cﬁéhgﬂﬁlt& c841 N%ﬂirﬁi{ﬁé bmgagé.o?/ﬁh %dﬂaﬁﬂbo@ohgﬂhdﬁ(m.?@ 544 ﬁ]”fi;leﬂ
rQauct. . \ - - r.epa 1 O
gq%lqwlse{t% E)lgz_u%a é(ﬁ?ﬂ&ﬂno iﬁ?éx_fe&g{%l_cil_)%tﬁ ?.Itdrsitlf %r 5 %ours anLrefully add
I T
FS5A " ePRARSKLARSRES R 1L 54 s Qoo Mo
ox}éi)odﬂmogtﬂfate5Filter and Ct_)lpcentrate under vacuum {o _yield_ 113 g of a light-tan
I r - 3= XV - 0 ]
B M L B SRR d R G 78 e 2RE e
Add pyridine (0.205 g, 2p@afmd) followed by

triisopropylsilyltrifluoronethane sulfonate (0.19 g,
0.62 mmol ). ReAGvEHHRPrzloggPherghdrediape! t he

reac tﬁr@ﬁre&hé"lﬂlﬁcoﬁﬁoﬂn@ QEFLAtRNP 8 parad by el rhitiedloBreparation 4.
reaction wi th di chl oronmet hane and wash with water.

BMR (SQrdgAri XS (pndidle 783 87 Lol InfeiDeht4s: D1 Y& G 1)
apdlconcentrate. Purify the residue by silica gel
chromat ography by eluting with 0% to 50% et hyl

acetate in hexanes gradipesphratiéh &@f ford 0.295 g of the

t( IR; l_ i_ conpou g%ronlg@métﬂglazl)j:—di&}osm—%%gtho;qe-rb%&%rrleat ton 18

{3, g;@hsfa)me m,&di@ﬂﬁro?%ﬂpﬁefg}%ﬁeﬁilb—ﬁﬁmﬁmmllS i) |y enyol)ph p
in-|- - pytrol idin;3-. : _

P e 7 O Dot piegen. Add P59 2157 RBRD gyl

ﬁiﬁl)geﬂra{ﬁ st%‘a%%@f(ﬂhﬁ‘lﬁt@g - PN Pme safhratddial SRS IQﬂ-Y¢©3i drdR¥dract

oxypi peridin-1-yl)-pyrrolidin-3-yl nethyll-phenoxyl - be

with BiQAd. | Ty @0d @B&engate Ondé8variimo k9 otitain BB ¥redust ds apeffan
[ b d [ ] bonat
N Y UG s S R
water, 1 nlL) and stir tq,eggﬁg{§on at 0OC for 1.5 20

hours and then at room re for 12 hours.
Di | ute the r2actmooethy-t.h-dehlop-5-heeylarebenzene

Prepare the title compound essentially as prepared by the method of Preparation 6
in an 89% yield, ES MS (mw7): 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, in"[ernal temperature probe/N» inlet, and 1L addition funnel for 20 min and then



and wash three tinmes with water and then one tine
with brine. Dry the organi c phase over sodi um
sul fate, filter, and concentrate. Purify the residue

wobkyo7akisk€a gel chromat ography by el uting w tBCEAGZH07/067182

10

i5

20

25

30

et hyl acetate in hexanes.to 100% et hyl acetate

gradient to afford 0.210 g (69% of the title

conmpound. MsS (rn/z): 633 (Mt). 25Preparation 19

(R -Trifluoro-nethanesul fonic acid _

3, 5-di chl or o- 4- ( 1- rmrpholiﬂ54 y1 2- oxo- pyrrolidin-3-

yI meth D- phenyl ester m xt ure of
B-bonzg- ?d‘i”@lﬁﬂhérf'ﬁﬂﬂ(zﬁ@/@rlcﬂ@yn% H%lblie)mﬂl i foran- GGHE)

l@yL) %9& dddi = %Epﬁé‘{acfetoge BatBuntil ﬂﬂa@nt&ﬂﬂ'tém@%t@%r 1 TN ransfer
((10 roL) at O Q. trifluoronethane S.%t@égmc

%hWéP’Fa&@S selptippsofgp-bugylithiugp G709 mLgh 332 1 ifighfupes via
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I%rlgg 3’5 _%10%@?1‘%3?5&9%}% ?en“rg%cﬁe C[Slimeotlﬂe mixture W‘gtﬁdn% aqueous
Uik ok Gl ity Sty bbbt i
Bttty G S ] BbAsPRE el BRFES Bt wie

&Iy (BL 51 clelcombindt drdanic phases over anhydrous magnesmm sulfate filter,

hol i - 2= -pyrrolidin-3-yl hypt
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acinthtdbapBi dsing heRaRd cthylrsodtite tesabthinIdSeaPb @%)mfel ql@r, g8lpw
% 0.79 mmol) in THF (10 nL) and water (3 nmL) to 60C.
the m xture at 60C, add Pd(PPh3)4 (0.015 g, 0.011
mol ) and then raise thgr';rn'gglg&{;ﬂlg)n tenperature to 80C

and stir for 2 hours feaction, dilute with

tfyenad Sl (4 daeryinxeR-SfieHorodbe ey )RR 4P s Oxapplifin-pranc
orgary ;tlpa InEHGE of %Myiﬁfp%ﬁmﬂ&oplb&aﬁﬁhﬁ%ne'(SHSVga@ Q's‘imol)

to afford crude gro uct, "and purify on silica 15 gel

eI THFRL il B 5 B0E d1apsk roupdchotipma Task. Wé&ﬁlﬁ‘é%al {6811’%@%
FobWlin SRR hﬁét nd Qidafoh %ﬂdounh@;?a ﬂtrég%z %@;ﬁheﬁehﬁd E¢d1 koed5°c

roduct and then convert to the TFA aIt P(y

apyerd Y LAEMPS AL L B ﬂé‘iﬂ“@“"ﬂ/@“{‘ﬂ&?‘%} B

RlcaRAeAbeMre 3R not reach above 60°C After the addmon is complete allew
Di chiMro-4' - (1- por pho

= 2- 0X0- pyrr.oli.c
o PR HG 1) oAb AL o9 AP AT A BOLH addso1d
X %fohlt'obiéf 1-1,89ic8lrd3s- bﬁﬁyl?)f(ﬂbéﬁ?zﬁe@oﬂiﬁnwme (()jver 5 min. After the
-Uri r nesu oni C, acCl - dl
?Pé#ﬁﬁ& qoalpf?l }66%8 R ARRSINNGL tﬂas‘cﬁ/ﬁ ﬁ%?‘ﬁ’ﬁ CQWP"(‘““ the
BRI rebdliod %nﬁ)eraﬂlrérbeﬂﬂm 10°C for 1 hr. Cool the mixture to 0°C then quench
%ﬁ%?;ﬂt A Oﬁt?/f}ﬁh@g?% henX gra:isg lgenau"%lmge t%%'zig%egakatgry%%nel

and ditute 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:ethy] acetate to obtain 597 g, (86 %) of a colorless oil.



1.2 mol) in THE (10 nL) and water (3 nL) to 60C. To

the m xture at 60C, add 25 Pd(PPh3)4 (0.023 g, 0 02
nmol ) and then raise reaction tenperature to 80C and

- wesfobmizbess 3 hours. Cool the reaction, dil utepaw/i$eoo7/067182
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et hyl acetate, and wash wth water and brine. Dry the
organic | ayer (Na2SO4), renove the solvent in vacuo

to afford crude product, and then purify on silica

gel colum with 40% ethyl acetate in hexanes to

afford 0.15 g (74% of thedsitled product. M5 (nfz):
461 (Mt). -51 Preparation 19C (R)-3

', 5'-Dichl oro-4' Preparation 10

R 4- 1%%2%'112 Dz dxa2olRR3-PY3L@IbEHY xR 2,6-dichloro-benzyl)-4-oxo-
-y I pheny1- 4- carboxyllc acid trifluoro

acet ate Treat a soluti oh“'%"F‘ cliyde
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Sbht! Cond¥hirdtéhe sedition under vacuum and purify by silica gel chromatography

6-di chl benzyl)-1-(4-
o ST L £ B3P R LU tRe
andyviik fednh ME (ndit)cfdeavenet hane in an ice bath. Add
pyridine (0.52 g, 6.6 nmol) followed by

trii sﬂdtemaﬂyirmdhyd: tor infaking (Fyred(Rphbenipl- ZSQﬂOtﬁtuamllém(EGle%
v I th and stir the

?een % & oﬁ%ﬁlﬁ%’ bregz%taftﬁ%oomnﬁgl glgtggt ure. Dilute the

r eac%@d'aammﬂ 9%@'4%9%{5 hage O@%Qn%ﬁf 2N y1)-pent-

Dry the organic phase iumsultate, fil
én@yﬂme@hﬁmét@e (R £.f1y8 mmel),rTéBﬁ‘ @uaLhgndsyater é’éméetmh 2.5%

&%&H%%&ﬁ@ﬁ%umolghé%gw 3%51 4Aéd Ja%ﬁtrbeﬁmﬁtelty h7 g, 33

acetate to give 1 he title conmpound
bR pnd g therpgetion égh;p,t gﬁg}rtatppquﬁurz 1 Quench the reaction with water and

&x%)act%n&l%ﬁ@z R-6h aran ﬁleta,ygtﬁe WaisD Q8 Yeddeods 10¥sclifubd tBIORNBR
si | ﬁ;xy pi peri din- 1- - pyrrolidin-2-one

%gtp the greanig jayer over magnesmm Sulfate, filter, and concentrate under

63%)11111?’ érﬂjﬁ%’ﬁx@%Mlh@ﬁﬁfeaal@ywhﬁbé@ ERoRABZY, ?})y‘ug-mé flexanes: ethyl

triisoprop i peridin-1-yl rrolidin-2-o0
prgtateto zluf@)theawep pzex)sc éfqnaetrafﬁ]ﬂte frapfiops Cme%&wa@%wder
CRRP D difrdfadly (43%) ef(![h@i?&ﬂpr&d%@t W) (m) 26 W +and H2,

and then stir under 20 psi of H2 for 2 hours at room
tenperature. Filter thepPmpatidondit hrough celite, and

Rty LR AL ER R

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 stit at -25°C for 30 min then cool to about -60°C. At this point, add a sclution
of 2-bromomethyl-1,3-dichloro-5-methoxy-benzene (7.76 'g, 28.96 mmol) in THF(25
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- Preparation 22 30(R)-Trifl uoro-nethanesul fonic acid

3, 5-di chl oro-442-oxo0-1-(4-triisopropyl sil anyl oxy-
pi peridin-1-yl)-pyrrolidin-3-ylnethyl kphenyl ester

wo-2@-1270seat a m xture of PCT/US2007/067182

(R)-3-(2, 6-di chl oro-4-hydroxy-benzyl)-1-(4-
triisopropylsilanyl oxy-piperidin-Il-yl)-pyrrolidin-2-o0
ne ( 20.2 g, 39.3 nmol), pyridine (31.05 g, 393
nanol) in methylene chloride (200 nL) at OC with
trifluoronethanesul fonic adfydride (13.30 g, 47.16
nnnt%. Stir the reaction for, 1 hour at 5 O nd then
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pi peridin-|- n- oI|d|n- -ylneth [.kbi ph Q%ﬁﬂ4 arb
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56 DA <HLE(TTe 160 SRR PV TR0 ATk Be

B d¥ticn@n@ig 3G bAYE lfor(3N&éiﬁ%) SIBIE WaBHRY @ rhIR tempkmand
Iélgir%g%ggf)rﬁ %@%Ef{)}?ﬁil)daurss glﬁéujm c@rbonate (PSeQ ltjb r%mol) 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 concenirate to afford the desired product as
vellow oil. Yield: 12.9 g, (98%). '

Preparation 14

1-amino-piperidin-4-ol
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mL). Add Pd(PPhs) (0.016 g, 0.01 mmol) to the mixture.. Stir the reaction at 80°C for 1

hour. Cool the reaction, ditute with ethyl acetate, and wash Wiﬂl water and brine. Dry the

organic layer (Na,SOy), 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+).-



-54- 35%ethyl acetate in hexanes to afford 0.20 g
(90% of the title corrpound M5 (mz): 688 (M),
Preparation 28
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-benzyl | - -(4-

5triisopropyl silanyl oxy-piperidin-|-yl)-pyrrolidin-2-
one Stir a m xture of acetohydroxam c acid (0.046 g,
0 61 nmmol ), potassium carbonate (0.169 g, 1.22 nmol)
in DM (5 nL) and water (2-4AL) at roomtenperature
for 10 mnutes. To the m xture,_add a sol ution of
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{fd)cotieeizate Eﬂunﬁothérehlyluhr ysitich eel zfubmatbgiaghbst by dhdiop math Yot
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cBAB.( 4- benzyl oxy 2, 6-di chl oro-benzyl) - 1- (4- 20
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stir under a. bloom of H2 for hour's at room
tenperature. Filt edmethdl-phereydepsamiisgh celite.

Conc |4t Qo-AslrRddptohYisildd @l oxy-
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hours and then at roofn 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
chroﬁlatography 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-
yimethyl)-phenyl ester
Treat a mixture of (R)-3-(2,6-dichloro-4-hydroxy-benzyl)- I-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 I hour at

0°C and then for 1 hour at room temperature. Remove the excess pyridine in vacuo and,



pi peridin-1-y1)-pyrrolidin-3-yl methyl kphenyl ester

“Treat a m xture of

(R) - 3-(2-Chl or o- 4- hydr oxy- benzyl)-1-(4- 30

wot200713meg opy! si | anyl oxy- pi peri di n-1-y1) - pyr ridi/gk2oe7DeT182

10

15

20

25

ne ( 0.75 g, 1 56 nanol), pyridine (1.26 g, 15.6
mol ) in nethylene chloride (200 M) at OCwith -55-
trifluoronmethanesul fonic anhydride (0.66 g, 2.34
nmmol ) and stir the reaction for 1 hour at OC and then
1 hour at roomtenperatures50Dilute the reaction

m xture with nethyl ene chloride and wash with water.
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i peridin-l-yl)-Pyrrolidin-3-
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1ur}/fy ?)n P rarg% co umn Wlﬂlo&)qﬁh ethyl acetate in hexanes to afford 0.15 g (74%) of

the titled product. MS (m/z): 461 (M+).



30Treat a solution of 3"
-chloro-4'-[(R)-2-0x0-1-(4-triisopropylsilanyl oxy-pip
eridin-

wokoylieigeyr r ol i di n- 3-yl met hyl kbi pheny1- 4- car BRGaUS2607/067182
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acid (0.2 g, 0.34 mol) in CH2C12 (15 nmL) with

1,1 -carbonyldiimdazole (0.11 g, 0.68 mmol) and stir
for 60 m nutes at room -56- tenperature. Treat the
reaction with 4-trifluoronethyl pi peridine

hydrochl ori de (0.10 g, 0.5%1smol) and

di i sopropyl et hyl am ne (0.07.g, 0.51 mmol) and stir
for 12 hours at roomté@éﬁ‘&ﬂ#@g’ . Load the m xture on
si i)y s598i chl%ﬁa'—ﬂ%mcfaﬂl@ﬁﬂélwl tzlax&l rtmda0%iakiyl)-baseatyat.e

in Rexanes to affo U.l12 %) of the title
conpound. NB (r n/ £pboxy ’Gaflg/fﬂ) oS at i on 34

( R) 3{4&1 gﬂlﬁo@ 0ﬂ(R)(34 5%@&11611014&( CmBiph&in-Giimesb-gaohdng 1
ﬂmeﬁhg% Bﬂ%ﬁly %FFBWI“E) 9%}(1 Brtd’aryl gitsh O 13 ghyn dichlprometyrny (S

Weh TFA (1 I-ﬂﬁ.ﬁlﬁ st tﬁ@febﬁtie@ Bt 19bm temperature for 12 hours. Remove the
et g vt THA 1 sois 1 aiced b1 EOPLRRY Ll ARV R¥aR REY

k)-pzygr(ml)l di n- 3-yl net hyl kbi phenyl - 4- car boxyl i ¢ aci d
29, 0.34 rnnol) in CH2C12 (15 10 nL) with
1 1 -cal bonyl di i m dazol ePfefardiibn@0 0. 68 mmol ) and stl r

f
AR bR
0.51 mmol ) and d||soproi15 yamne(O 07 0 51
ol )Stiamthixsure pf RIB-d ety 2étdu‘rhéﬁ§@rmn@wﬁré1(ﬂrgmr@w Load

] ' | | an or\dichio einan
s TN e o R

fchbath.j M@s@émp Gudtic. oNnpeih foplpwedleripaprypylsily

flfﬁ@%@@& Eoﬁ{)ﬁémol Remove the cold bath and stlr the reaction 12 hours at
enzy1l-3-[(R)-2-(4-henzylo y - di chl qr o- benzx{

mpmg@memiurenlawk Fsptiqngyifh & @met e mtﬂ‘g%%m b water. D
¥ Bhiads RRPcdmE QP MR RAN Edhkdrtrdie OPG ity Theddsitiue 8y Hllca
in 25 nl of dry THE Chlllﬁd to -78C. 2?%{ @
gerl R@mw@wmmg%ﬁ?@%ﬁ%ﬁ gthy] agefaic tp GIVE A G 370) 4f the
S B nipSiHAC Ve 60AAEL).
5- Berr;?yl oXy- Z@i{t@on(ﬁrtet hyl 1, 3-di chl oro-benzene (3.10

g, 20 8.95 mmwol) in 5 nprepdratiohiP]l Let the reaction

sl m_t t
RIS LR RS Sy ISR
et hyl acetate. Col unm gsepalidii-2-one af fords 3.09 g (69%

(F’,ﬁ eggpﬁl‘jﬁ%f tcwc%e of (R)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4-

(r&)opéﬂﬂﬁ)aﬂﬁlﬂﬁempgﬂﬁ@lgiﬁ@yﬁmmmodé {1230 yxd 2% galladinmy o
Q/dg%f di C {0%4%% l;]nzéﬁlezubﬁ@& %%?3 \SV;JLH N¥ Brﬁil l%,e Jci%qﬁen stir under 20

Pei BEH;zgoiz Bdds z(t4ed1mtempb1@m§e- Filgr thie atkioe dhrbegh 2glity.-apént - 4

PRSP i 08 o000 PRSI ikt
ardMNal 04 ( 3. 829 17 86mmol ). Stir the resulting

suspension for 3 hr at pogm tenperature. Quench with
1M sol ution of sodiumt %g‘sv‘\t"ogare (300m). Extract in

ety TrifBOrcanehaksilofoeidd, Sgbtpmrerﬁ[%mmaf{%mp@pﬁa@gyloxy

§/§§; g%( 40{3eﬁg§/}%{)xy %M(]%Dygoﬁﬁq er11]|zy1) %tgxo but yr al
dehyde. -57-

uoromethane
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Exanmple 1
(R) -3-(4- Benzyl oxy- 2, 6-di chl or o- benzy1l) - 1- nor phol i n- 4
-yl -pprolidin-2-one CI Stir a mxture of

wodeehlzagsoet hane (25 nl), N ami nor nor phol i ne ¥K@/EQAE/06A82

nmmol ),

5(R)-44(R) - 4- benzyl- 2- oxo- OvaO|IdIn 3-y0- 3-(4- benzyl
oxy- 2, 6-di chl or o- benzyl) - 4- oxo- butyral dehyde (1.064
g, 2 nrnol) and sodiumtriacet oxyborohydride (1.266
g, 6 nmmol) at roon1tenperaﬁl{e for 12 hours. Bring
the reaction to 60C and stir hours. Cool the

r eactTliresha mggtyre pR(R)3t (R Sdiichlorg s HYFE?W&?‘?%ZY Tal-wash wit h
M@s‘bﬁ‘«%py@aﬂyiéﬁeplﬁgrﬂﬁiﬂi ?Jpﬁycﬁfdm(i&@%@é)z g, SETRMRN! HSidine

solvent in vacuo to atford crude product, and purify

Bh-05 21 398 aygl) ip methyfpneehieryie 1200l )3t °Cillt at e i n

Hﬁlﬁ%ﬂﬁt@mﬁfeﬁﬂﬂoﬁiﬁ hnﬂyanaef (fz@ Bel 0!-7(13 nﬁnc(l)S @% thefeattim fbil 1t Ho@flat
uc

5 §)and thep fog 1 rbpmf EﬂOEP tamvﬁmvrsxg?ﬂ% meﬂ% ST Rethyicpe

iR s Wakh Rk wane By thdfredidNafNr O, dGRUE@6cahdBokbntie

f . .
?@yas guqoprifeths greserodicsonilin eghcgupa I P 2P b P RE T n- 4

hexdks tdWToFd12i gligmesfoaRetiteomPoil. MSAm2)¢apam-adi um
(I'l) hydroxide on carbon (0.15 g) in ethyl acetate
(30 ML) with N2 and H2 Bmghrsibh P3 under a bal | oon of H2

B0 SR R E IRy PR M
to afford O. ﬂ&e@yﬂ&ﬁ%n}d}ﬂ—caﬂbemib tdiddhepylodect . MS

g g; Zéﬁﬂ%é%ﬂ(tuw%)of F}%) Eﬁuo?&n‘{ Iﬁs%lg)rmoc amtdﬁ»s;l dlchloro 4—% oxo 1 {4—
witsaplopylsilayyitziyahiperidin- 14=y19'-|pwmﬂdyi J-yimethyl]- phenyl ester (0.52 g, 0 8
gr‘;in%B,r ﬁﬂ%b{}aéﬁéﬂﬂﬁﬁﬁb‘%ﬁn@d J&Id%()‘f PPs 0966 mmol), sodium carbonate
(0.256 g, 2.41 mmol) in THF (20 mL) and water (6 mL) to 60°C. To the mixture at 60°C,
add Pd(PPhs), (0.046 g, 0.04 mmol) and 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 ir 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)-37,5’-Dichioro-4’-[2-0x0-1-(4-triisopropylsilanyloxy-piperidin-1-y1)-pyrrolidin-3-
ylmethyl]-biphenyl-4-carboxylic acid
Treat a solution of (R)-3°,5~dichloro-4’-[2-0x0-1-(4-triisopropylsilanyloxy-
piperidin-1-y1)-pymrolidin-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 HC] (10 mL).
Dry the organic layer (Na;SO4) and remove the solvent in vacuo to afford 0.34 g (97%) of
the title compound. MS (m/z): 619 (M+).



-58- Treat a m xture of
(R -3",5" -dichl oro-4'-(1-norpholin-4-yl-2-oxo- pyrroll

‘di n-3- "yl net hyl') - bi phenyl -4-carboxylic acid trifluoro

woxoetates (0. 16 g, 0.28 mmol ) in CH2CLl2 (10 MCIYUSZIA7Io67182
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1,1 -carbonyl diimdazole (0.092 g, 0.57 nmol),
4-trifluoronethyl pi peridine hydrochloride (0.081 g,
0.43 nmmol ) and diisopropyl et hylam ne (0.110 g, 0.86
mrol’) and 5 stir for 12 hours at roomtenperature.
Load the m xture on silica-5gel columm and flash with
50% et hyl acetate in hexanes to 100% et hyl acetate to
afford 0.081 g of a mi x#EpaaLER2I he tit|e conpound and

&ﬁgy ? 5. YichRes- @u(?lélsruo%@etﬁﬁsp%ﬁ@n@ h&&am!vﬁib@h&@mfyﬁmm
(34% the title conpoun z . 584
(V). Exaﬂn&? giisppropyysiknylgxy-pipery 1%%91%% 1z~ "8 ¢
di chl9gpa Eblhﬁgbﬁ YR B, 64dlbmsimxyz @xol- 1p(4&ﬁis§brﬁpyls:uany1oxy-
rrolidin-2-
ap%rmﬂbfal%wﬁfaﬂ@nc%@]@eﬁm —blﬂ&e%*ﬁarbax a?@i%%g P4 mEed
{nX41,68 (» mB)]wra:Sl Mf‘t))()nyldeMazole 0.177 g, 1.09 mmol) and stir for 45
(R - 44(R) benz 0 oxazoll ¥ %ﬁﬁ §4 enzyI
iijtep atgooTy KERFBI: DT ﬁﬂf)fea&“%% WP%{ TR
E;ng%éﬁiloﬁae (mgg% g, g nﬁlﬁcd) ahidiiSoptopl/iabekainy l(mmfrgy dmaimmol)
.. t enper at ut.e r '
HHStor B b o BrEReeryeg GRBRCT AR e U s gy, nech
HaKIP5Y% €05k, ¢the afcAcCinihetunedko Iafﬁnﬁ 0V8#4 tf(84d4)alff the tidl eredrivansd.
d was th water. Dry the organic |ayer (Na2SO4),
ﬁ@ﬁﬂ@grgﬁ@h§blvent in vacuo to afford crude product,
and purify on silica Wi}, Q%o et hyl acetate and
10% met hanol i n nethy Ienemgﬂﬁgrghe to afford 30 g
(@0R[3 64DitHaodt @l@ﬂwwmmdlﬂd‘v/sca(rwnzl) -bipheyl-gHvisyethyl]-1-(4-
20Exanpl e _ -
(R -3-(2, 6- IS%P%'ISIIWI?}X)}/ &1%%121 \din; e’ﬁ)z ﬂ()h%m(z 01]hydr OoXY- pi
per i dirent hsglm)onpﬁfﬁ)eﬂ ,ﬁddlnhIQmG‘FréZ-O}tO 1-Hayriispprpylsilypyloxgt
plpendm- ~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 I 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-
triisopropylsitanyloxy-piperidin-1-yl)-pyrrolidin-2-one

Treat a solution of (R)-3°,5”-dichloro-4’-[2-0x0-1-(4-triisopropylsilanyloxy-
piperidin-1-y1)-pyrrolidin-3-ylmethyl]-biphenyl-4-carboxytic acid (0.2 ,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 morphbline (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



0 Purge a m xture of
(R) - 3- (4-benzyl oxy- 2, 6- di chl oro- benzyl) - 1- (4- hydr oxyp
i peridin-l-yl)-pyrrolidin-2-one (0.26 g) and 20%

womabladissm (11) hydroxi de on carbon 25 (0. 08PGUS2007/667182
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ethyl acetate (25 nL) with N2 and Hy, and then stir
under a balloon of H2 for 4 hours at room
tenperature. Filter the m xture through celite and
concentrate the filtrate in vacuo to afford 0.205 ¢
(99% of the titled products4d- VS (n12) 359 (M+).
-59- Exa Di_chl g
37 aréﬂ@c%%wéﬁwew)oyﬁfﬁ@twg)@a%)(% Wa%ypoa%&ﬁ Eﬂlfﬁ) pas
8\)( pyrrolidin-2-one trifluoro acetate Cl 0
(\ /A NN Cl 5Bring a m xture of

trifl uoro-nmethanesul f onPepagdtionl 28
(R -3, %'
hydroxga) [62 Aing Pe”ﬁ‘g[allsé”%?bﬁ Syt tdtng kp
Zeplyl est erm;(s@nd;@&gan)ﬂb@%)apﬁfh&mﬂ)yl) -pyrrolidin-2-one

- or o aci
sodi E’I"%H% Sf %%mgc @Q%ggén%mﬂ %T{)-ﬁgg?%%’ cﬁ%)onate
m@mgal EX mix31) mU)MF QS .Can dFoatdr lfemiy) atmmretemperm@ foraldld

P
POl ) e gy TRk Lo tlsg e F 5k
ﬂrﬂsomﬁﬂ%ﬂanﬂowalbﬂnﬂm-lwﬂmmlw -3-ploethat] diphenvit 4 warbbnituile h
t I

0SS e PGl e 0o PRO el R SR gt
atd fmulrhoﬁly ol &k kdactiongdilutaowithuethy] agvehte{P0 @LY Rey wpshdhree

Ir1]1éassx$ h wa {Sf gac%) %gn Qm%f(lg HE) tAﬁeIr ﬁ@nﬁrﬁ&d&gﬂ&nc lgﬁr over

3

sodlum sulfate ﬁlter and concentrate under vacuum. Purify the residue by silica gel
chromatography with 0% to 50% ethyl acetate/hexane gradient to afford 0.095 g (62%) of
the title compound. MS (m/z): 631 (M+).

Preparation 29
(R)-3 -(2—chloro—4—hydr0xy—benzy1)-1 ~(4-triisopropylsilanyloxy-piperidin-1-yl)-
' pyrrolidin-2-one
Purge with N; and Hy a mixture of (R)-3 -(4-benzyloxy-2,6-dichloro-benzyl)-1-(4-
triisopropylsilanyloxy-piperidin-1-y1)-pyrrelidin-2-one (36.61 g) and 20% palladium (IT)
bydroxide on carbon (7.2 g) in ethanol (250 mL) and methanol (250 mL) and stir under a
bloom of Hy 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 titied product. MS (m/z): 4381
(M),
~Preparation 30
Trifluoro-methanesulfonic acid 3-Chloro-4-[(R}-2-0x0-1<{4-triisopropylsilanyloxy-
piperidin-1-yl)-pyrrolidin-3-yimethyl]-phenyl ester
Treat a mixture of (R)-3-(2-Chloro-4-hydroxy-benzyD)-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



Exanple 7 15(R)-3 43,5-D ichloro-4'44
-triftuoronethy 1-pip eridine- 1
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woenimizress - y1) -pyrrolidin-2-one 0 Treat a miBCIES2005/067182
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-(R)-343, 5-dichl oro-4"44-trifl uoronet hyl --pi peri di ne-1-

carbonyl) - bi phenyl-4-yl nethyl]-1-(4-triisopropylsilan
yl oxy- pi peridin-1-yl)-pyrrolidin-2- 20 one (0.34 g),
THF (6 nL) and water (6 M ) with TFA (2 nL) at room
tenperature for 1 hour and5&t 50Cfor 2 hours. Cool
the reaction, dilute with eth acet ate, and
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ra
](Weé%*‘f@rdtﬂ %‘rﬁ (8%) ‘Zlfth%m}f %W%r%g SRsEBINE- 1- car bo

nyl ) - bi phenyl - 4-yl met hyg J‘m@(_)ﬂs

hydr oxy- pi per.i di n-1- yl

S Chl G T v A S P PR B
(R) - 343, 5-di ﬁhhlc:mplqlb@her@nmarboxyhc acid methyl ester

di fl 1- l - th

1- (o 700 Bups RO PR R b R e 1Ry PR

tfri?sopx?pyimanﬂdyﬁ pﬁ}@ﬂidiﬂiu)yl) ﬁﬁmldmhseyl:’nenhmmhem esteD (ﬂﬁ?,tg m@5

I Or a O n e |

0D BO RS Ry PSR Lo abl S subonte

§)Oﬂ3lgt .06y mmb B @n THLY (ZOSﬂp)andltmteit: lﬁen]o)rtg 807Cc Todlyeanixture at 60°C,

anot ner

A i (R ke

kodli Qoal gha rdfapdion, difuitd Wﬂr ethyl deatar) @mhwashivath waies slul hmse 1 Eez the

f-di
glggatugllé{%er gnqh @gﬁ& Brglgoxﬁtsl hd %o?veg{rﬁtv 8 ean%ﬁﬂ#y 98 %hfwgeiicolumn
m]eﬂ%tteso% ethB Qogrta inthesanes gvadion t¢ ﬁ@%‘ g E?é%d IOf thetitled

di afford 8.02 granms (97% of the
8@‘.‘“%3%§E§Zg§§f<%§‘wnue solid. M (mz): 566 (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-y..l')—pyrrolidinﬁ-ylmethyl] -biphenyl-4-carboxylic acid methyl esier (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)-2-0x0-1-(4-triisopropylsilanyloxy-piperidin-
-1-y1)—pyrr01idin—3—yhnethyl]—biphenyl—4—carb0xylic 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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(R)-343, 5-Di chl oro-4"'- (norphol i ne-4-carbonyl) - bi pheny
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and TFA (1 nalL) to a solution of

(R)-343,5-Dichloro-4'-

20( mor phol i ne- 4- car bonye- bi phenyl-4-yl methyl ]-1-(4-tr

i i sopropyl sil anyl oxy- pi peridin-1-

yl) pyrrolidin-2-one in TIFB6- (3 nL). Stir the m xture
roomtenp for 12 hours. Partition the reaction

Wpﬂatéleh Vreagibe feagtion wih 4rﬁ1ﬁﬂ°&%€*@dﬂ?%fﬁﬁ&%¥?ﬂ%ﬁ§? .10 g,
6.5PtmoB Qh@&ﬁs@ﬁopyléhﬂﬁtﬁme @Y @b ?mhﬁg afd Q:ﬁ @érQZZ hl@lﬁ'?it,room

extract the aquéous W|th anot her 20

SRBeTALE, Lﬁ%ﬂfh‘éﬁlﬁﬁirﬁ@nilh@ g8t 9T, %SBWGTEW%@ SOW%%W

20648 15 Wibatan f(l4b%qrofﬁle@kﬂ@&fh€;@aﬁd alre (m/2p 720 @80l ve
the residue in A% of di chl oronet hane, | oad on

silica gel colum, and $EREON 1. with ethyl acetate

f ofR) BT 3B -AS4 anﬁmob@ﬁp&methamna%mﬁédyamlmmu 1-(4-
di chl or onet hane to_afford %II gr.ans of the
desired pr dHeRoRSRRIOwPERsHE Y ‘P‘ A8 (M) .

Exarmﬂr@t 4 Ebtution of 3’-chloro-4’-[2-oxo0-1- (4—tru30propyls1lanyloxy piperidin-1-

R - d l -
e B o B LIRS LRy I ok O stel P TS (5
L Ptk Eio@eaeﬂldi}s&maﬂﬂe (0.11 gAul6R mbgandsau ﬂ‘:h:)l hauncht ool (1
9
SrbetiEn L BT P AR PRRERB TR 05 5,0 58
211161) ramt] disbpropyetiyddrhidé mcz-gonel fothoD2bd g fbrrl 2 Tbls @t&omh) :
tir the mxiure at rap era ur e
Brpiras nged biiobrah o B0 €FARERG B Sabbe WS
Boekanss thiaffaddliaig (&% satthe tRlo Icumpmmgl MSemén) a8 (Ve
organi c layer, thy over,sodi.u ulfate, filter and

concentrate. Purify thef%—ggeg‘on silica gel colum
5y- 4@11?139 36[(33))'9 -(dapetyassy- X b-disklorothesay it & noyG-o8&plidin-2-one

th hl f 7
B e R e e P
¢iMiry THEX &fingled tol- I 8°Cl ARLiNTMS), (10.23ml, 10.23 mmol). Stir for 30 min

ii%arg %ﬂ%%ﬁa{e 5‘]&&% - AN XY BRSO -Brerhion WefzeR& 18]

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
(8)-4-((S)-4-Benzyl-2-0x0-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-enoyll-
oxazolidin-2-one (3.09g, 5.89mmol) in 3/1 mix of THF/water (100ml). Add OsO4(5:99g,
0.59mmol) and NalO, (3.82g, 17.86mumol). Stir the resulting suspension for 3 hr at room
temperature. Quench with IM solution of sodium thiosulfate (300ml). Extract in ethyl
acetate. Column separation affords 0.885g (28.5%) of 4-(4-Benzyl-2-oxo-oxazolidin-3-

yI)-3-(4-benzyloxy-2,6-dichloro-benzyl)-4-oxo-butyraldehyde.
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car bonate (0.385 g, 2.8 mml) and _

4-fl uorobenzonitrile (0.253 g, 2.1 nanpbl) to a
PCT/US2007/067182
(R -3-(2, 6-di chl oro-4-hydroxy-benzyl)-1-(4-hydroxy-
20 piperidin-1-yft-pyrrolidin-2-one (0.5 g, 1.4 mol)
in DMBO. Stir the reaction at 80C for 3 hours. Cool
the reaction, dilute with ethyl acetate, and wash
three tinmes with water and-5@ne tinme with brine. After
drying the organic |ayer over sodiumsul fate, filter
and concentrate under v urify the residue by
sili B RYBLOYERND By fl 1B&h i y-pyrrolidin-2-one
acetg?e/qﬁeﬂ to 100% et hyl 1)acet ate 1ga%lslaé’lyent to
afford 0.32 g (50% ot the t¥t1e 25 conpound. M5

(rn/z): 460 (M) —- @ -w- 12 (R) 4-

{3, 5-Dichl oro-441- (M-Mydr oxy-p
-y1l)-2-o0xo-pyrro i n-3- y¢iet hyl -
5Add water (6 nL) and TFA (2 nl) to

(R) - 4nil Bmbenghe 61di@odhade 026an1d); K4minomorpholine (0.204g, 2 mmol),

tr||sopropyIS|Ianonx L,din rol.i di
Rt b A g 6 b b ool £
%tjlrﬁltdéﬂ?tﬂ% {TL06k B Bmakbl) Eaﬂc?imiuﬂ]fﬁafeﬁ:kyt;o@ohﬁrﬂxﬁdelllzﬁﬁ)gj 63nmol) at
ute e reactli on w e ac n

R RS R O é%s (%fa{gr%hﬁ‘sfsﬁf’? ‘6@ ¢ %"2‘6@‘ @f gﬁ?‘ﬁs e
Ri@eh, idiluie&biﬁfd;chliﬁ()mmﬁé afdWhdiwithobaant Bry the bngmnc laymi

(0] trate the re ue .on
KBt g G eng Bty 1o lor e Fuof rodiy R ol od Hieyvica
S0 rethiyOhceiart 6l hedah®@ rarhiia nford 0.0a ff(80%) @ tiS8legproduct.

%?@4% t he deS| red product as white solid. M
Exanpl e 13

Example 2
(R)-3-(2,6-Dichloro-4-hydroxy-benzyl)- 1--mo‘rph01in—4—y1—py1’rolidin-2~0ne

b,

Purge a mixture of (R)—3-(4—benzyloxy—2,6—dich10ro—benzyl)-1-m0rph01in-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 T, for 2 hours at room

Nhes oxy}-benzam de

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}-
1-morpholin-4-yl-pyrrolidin-2-one

@] 't F E
oreps ~
8] N—N

O



(R -3-(3,5-Dichloro-4ctrifluoronethyl -bi phenyl-4-yl ne
t hyl )-144-hydroxy-piperidin- 1 - yl)-pyrrolidin-2-one
a Is Bring a mxture of

wot20071k1688 0- net hanesul fonic acid- PCT/US2007/067182
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3,5-dichloro-4-[(R)-2-0x0-1-(4-

triisopropyl silanyl oxy-piperidin-1-yl)-pyn-olidin-3-y

| met hyl kphenyl ester (0.18 g, 0.29 mol),

4-trifluoromet hyl phenyl boronic acid (0.07 g, 0.36

nmol ), sodi um carbonate (0589 g, 0.86 mmol) in THF

(26 nL) and water. (13 nL to,GOC To the m xture, at

60C, Tzt PEtywep e (t“él @4 o I -ere iRl pEEoidne>-

1{%@&&15 Qﬁbh&@fm-%rﬁ&ﬂﬁl@a&@tr@@&o a&@at@dol 16 of @08 hmbDW CHLRAMO0
he reacCtion, dilute wth é¥ acetalf and wash

- Witwad ererbgpddipidprole (PSR &1 reffugrametyiQRrEERs

KRR Bridd18.08 04, Vﬁntmma) mqugbp}@yﬂfhmﬁﬂlecw unbes, PIRE eHukoll), and
and purify on silica colum wth 35@6 0 50%%3%&¥

i &y é% éoqrhat H%?hﬁ%@er@?“éi’d .leﬁ% the gixgyre g {148 28

Mta)h 509 &%1%&&@1% Hekdredto160% Ethyl @@t Rtbrdli gz gr@yamb of
e - - -

g q@%ﬁ%‘ﬁg)ﬂ pusityy | Rempify ierergreRhasePRNGHg AEEA 08P e 2
3aNEof the B-compound TS nii) X384 e+ f

(R -3-(3,5-Dichloro-4'-trifluoronethyl -bi phenyl -4-yl m
et hyl) - 1- Example 4

&g%%{%%%%gﬂéf%l SICH[‘FQE}/ %%)Z(%l}_“;[)-(‘{) %’ﬁa"%ﬁpm}f’f Wik )S%lo 19’%'} She

TFA (2 m). Stir the mxture &t roon1tenperature for
12 hours. Dilute t rewct ~qp~d xture with et hyl
acetate and Wa.ﬁjw_@ @ ar (Sat) and 5
wat er. Separate t or garil ¢ 1 dPy sodi um
sulfate, filter and concentrate. Purify the crude

- m Xt $iea mixhgt bi dehigedthame [ADMmIW K-ambo % etdtvgdpigardinal .66

R e R St e e T R G s e A
{iBYlos3-bexz31);450xD biugdl &ehyde (4012 gi6el mmmmldfsomw -b
BTl AR 2y .
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,SOy), remove the solvent in vacuo to

afford crude product, and purify on silica with a 100% ethyl acetate and 10% metbanol 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-y1)-pyrrolidin-2-one

0 Cl
oA Ol
cl 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% paliadium (IT) hydroxide on carbon
(0.08 ¢) in ethyl acetate (25 mL) with N, and Hj, and then stir under a balloon of H; for 4
hours at room temperature. Filter the mixture through celite and concenﬁate the filtrate ir

vacuo to afford 0.205 g {99%) of the titled product. MS (m/z): 359 (M+).



Bring a m xture of trifluoro-nethanesul fonic acid
3,5-dichloro-4-[(R) - 2-oxo-1-(4-

triisopropylsilanyl oxy-piperidin-1-yl1l)-pyrrolidin-3-y

wol oetiydsgt henyl ester (0.14 g, 0.22 mmol), PCTAS2007/067182
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4- et hyl sul f onyl phenyl boronic acid (0.06 g, 0.28
mmol ), sodi um carbonate (0.07 15 g, 0.67 mmol) in THF
(26 nth) and water (13 nmL) to 60C. To the m xture at
60C, add Pd(PPh3)4 (0.02 g, 0.01 mmol ). Raise the
reaction tenperature to 8089%and stir for 1 hour. Cool
the reaction, dilute with ethyl acetate, and wash
vvith wat er and brine. Dr¥XamE%rganic |ayer (Na2504),
g@) £ NBickBlVL muofoqnyta:ﬁylm JiRed{1h-OX 4hEdrebepiphriamLcyl)-

purlfy on silica _gel colum wth 25%to 50% et hyl
acet ate in hexane§y1§?gi&%'ﬁ’f“flg“°é‘??°8faﬁ 0.12 g 20 of
(R -3-(3,5-D chl oro- ngst hanesul f onyl - bi phenyl-4-yl m
et hyl)-1-(4-

triisopropylsilan y{;}q @FH i
ne. To am e of— ¢

(R)-3-(3,5-Di chl oro-4'-net hanesul f 6y
aet hyl)-1-
(4-t anng@pnvplylogtrifbmlgﬂkwyanpﬂuﬁem tih@®)-3ypadichdgrpdd (4 n-

ARG AR Sl B bty oo SSpll e T8 o8
4-Pupropiresylbpriciacad @@36 l5e0. 2%@@?1),@ﬂdlhmﬂrbw@te\mpﬁﬁ é%lmol}

1-yl)-pyrrolidin-2-0

bi phenyl-4-yln

| &Gﬁi@hﬁ gig VRl ( ﬁh&'? 10 U fl 6RO Bd0eC (82 PA(PRRG, (0.015

arate t organic and dry over sodium
g,dll Glétnénolx rajse dhe reastionciompepiiedq 80°Cripd stifog hgheyry feool the

fgae{tfoﬂ FGuRidle g?ﬁ:egfcl QR hBr 20 Yo tlﬁQﬁéaﬁcha er

I n hexane to 100% et hyl acetate to afford 088121
{M¥eSQa) treraeye fiegalyent in kasuq prafprd caty progiof, and pafy opslicRsAh
dRumd B«)d A %{evé}},?:' PRLR) fb affofl odzr% Jfkﬁé%l@@ﬁbh'&dt pi peri

di ne- - carbonyl ) - bi p henyl methyl] -1-(4-
Myf‘”@%) eridin- 1 -yl)- pyrrol i di n-2-one 0
5Treat a m xture of Example 7

@,ﬁ,ﬁ;'s?’[){cﬁlgrlog{ O thtmarometnyl oA o P ey e 1

bi phenyl - 4-yl ”@Ldey-lan{eﬁdanylp@ﬁbﬁmszsdnb anyl oxy- pi pe
ridin-l-yl)-pyrrolidin-2-one (0.12 g), THF (3 nlL) and

water (3 mL) with TFGA (1 mjy at roomtenperature for

5 hours. Dilut € 'vvlth et hy tate and

wash wi th sedi rpon ). yi t he organic
| ayer (Na2SO4), e tthe sol i cuo to afford

“crude product, and purlfy 10 on Silifica geI col umm

with 100% et hyl acetate and 10% net ifanol in net hyl ene

chi ngrtgﬁ abﬂ%xtélfefoP E@ 30[63%5111331&5-3%4 ﬁﬁr&r&ﬁe‘nﬁ)ﬂiﬂqﬁﬁdme 1-
roauc
Eaxbonyl) b1pheny1—£t-y]methyl} 1 (4—tmso%>ropyls11anyloxy—plpendm— I-y)-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)f
598 (M+). ' '
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(R) - 313- Chl oro-4' - (4, 4-di f'| uor o- pi peri di ne- 1- car bonyl|
) - bi phenyl -4-yl net hyl ]-1-(4-
hydr oxy- pi peri di n-1-ye-pyrrolidin-2-one 150 To

w@®okarsdson of PCT/US2007/067182

(R)-343-chl oro-4' 44, 4-di f| uor o- pi peri di ne- 1- car bonyl )
- bi phenyl 4-yl nmethyl ] -1-(4-triisopropyl silanyl oxy- pi pe
ridin-1-yl)-pyrrolidin-2-one (0.15 g) in THF (3 ni),
add water (3 nL) and TFA 1 nlL). Stir the m xture at
roomtenperature for 5 hourg®- Partition the reaction
with ethyl acetate and sodi um bi carbonat e(sat .

sol ution), 20 separate tEsampgdnic | ayer, extract the
a t v '
R A S e e e
concentr at e. PdﬁmﬂVYﬂﬁ@ﬂﬁ@éﬁdU@m@h¢§ﬂHwea gel col um
with ethyl acetate for 30 nihutes and then switch to

8% net hanol in dichl ne to afford_0.06 grans
(529% of th I ned ) IAd. M5
(mz): 532 (MH)\_,-6 _
(S)-343,5-Dichloro-4'(4- i peridine-1-

car bonyl ) - bi Phenyl - 4-yl net hyl ] - 1-
(4- hydr oxy-pi peridin-I-y1)- pyrrolldln 2-one 0 HOC O
5Sy nt Axilswatee (ﬁOImL)talnd T8ACOm) undsdaligion gf (Rh6-[3arfichloro-4'-(4,4-

d t
S S LB 3T e i S5 b vtz
pingridy- b Bippiblinobonzin T 4S0mE) b hiatatomivEmp for 2

%(grg é)j:gi? g:? %(: M;a%%orng%ﬁ;rgﬂl(yia%e% ef (%%%%ﬁe O 1un€) blcarbonéle (sat

FI)

sabetiob,oli$) enl b sEtkreaty/the deganic layer, extract the aqueous with another 200 mL of
I 2
%tgﬁr:l gﬂ%\%ﬂ% cohb n% tﬂy&%%s Ssg Vlg&ralr%i* %} s&ﬁ}lﬂn fde oi%iljteg hilr

CaRyeng4B, leﬁyltehh@resjdw 1 40l | cfﬂdublommlhyet andilgsdron diBaetageSi
@51\@@5‘%11) oﬂhﬁ!'ﬁml G r?e%%el fl)r liuﬂut %%3{0 Aﬂx‘i‘eh}aﬂbﬂﬁ
rro |d|n ptane (1 m
E@lﬁm@mefilanﬂﬂ) afifgird ﬁoﬁg@tn X% eém#‘cépmﬁtrqt prgvhitg solid. MS
rry forms fromthe warm solution within 30
nlnutes &hlntaln the slurry at 40-45C 15overni ght,

t hen |solate the solid pg ggby vacuum filtration

and. air_dr ive the tit
(R)-3-[3,5-Dic loro 4'5 morpholme—él—carbonyl) -biphenyl-4-yimethyl] l—(4 hydroxy—

piperidin- I-y1)-pyrrolidin-2-one
.O
JIAG

Add water (3 mL) and TFA (1 mL) to a solution of (R)-3-[3,5-Dichloro-4'-
{morpholine-4-carbonyl)-biphenyl-4-yimethyl]-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. Soluﬁon, 15
ml), éepa;ate 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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compound (91 ng). Al ternate procedure for
prepari.ng Crystalline (R)-343,5-Dichloro-4'-(4-
trifluoromethyl -piperidine-|-carbonyl)-biphenyl -4-ylm

woeltyl2kesd - (4- hydr oxy- pi peri di n-1y1) - pyrrol | A OS2007E067182

anhydrate: Dissol ve anorphous

. (R)-343,5-Di.chloro-4'-(4- 20

trifluoronmethyl-piperidirte-

1- car bonye- bi pheny1- 4-yl met hy1] - 1- (4- hydr oxy- pi peri di
n-1y1)-pyn-olidin-2-one (2%lng) in about 40 vol unes
of a pI‘OXI mately 3:1 v/v EtOAc: heptane with mld heat

liapatgtriyr 1 nmingtes prsthenoiwitch torf”s Bethpgl Injdifhipremetiane to
LIRPED & . Qfﬂi'bh& r8d Hrodcng ve s At/ 532 (M
(%?@%42%5@ ﬁPoro ; it)rl fluor omgt hyl p%l\ape?l di n(e q c
arbony1) - bi phenyl - 4- yI m@bie-lﬁ (4- hydr oXy- pi perl di n-

I e AT bereo LS Yign by B PP NOU BT P P T

pi pet and al |l ow t he weyn-patdids-2aeai r dry. -66-
Al ternate procedure for pr epa[jll ng Crystalline

(R)-343,5-Di chl oro-4' - -
bonyl ) - bi phenyl - 4-yl m

trifluoronethyl -pjperi . - - 4-
ethy']-l-(4-hy@”@f or i) s
y1)-pyrrolidin-2-omé: Dssbfve 59 5 '?' anor phous

(R)-343, 5-Di chl oro-41- (4- H,
trifluoromethyl-piperidine-1-carbonyl) l\i)l phenyl - 4-yl m
et hymddlva(efl iy DY YCFA (e Ry 5= [453 ammo-benzo[d}moxazol 6-yI-
EffolldanOnefoamln 110 ni. of acetone, 89
g@—ga: f(ylgqn@ﬂ] b4~ Wg{oaylpliaﬁélo¥}g?lp%1d1n I=yD)-pyrrolidin-2-one (0.095
£3a PHPIERLRr O ﬁle%xﬁlfd d Irddﬂf t@ﬁp&hﬂﬂe f@ispetisdDilgre kheGodchen
nyI) b| phenyl }lﬁqné .
R P S I S DA e Hioph SERAR 05 P

[

“Bldt! di¥ o¥ed Foddinh Qilifa, filed hhEincdntteie Whirlfeths edsidde Biysilica gel

%}Ichlmt&t{ agtllsglg F&g]gac?% f%%ég VS%&SI:tC I%chén%l i%fdflc%fogoée%ﬁa%e %
deidﬂb 060z &7%4 ot thé ddshiat momichyslwhite peidi dinen/t): €ar(bBiye- b
i phenyl -4-yl met hyl ]-1-(4- 10
hydroxy pi peridin-1-yl) -Psampig lildi n 2-one. X- Ray
r ct

S SRR SR BRI o ST S
eqU| pped with a CuKa p@mbbe(nﬁqnﬁlﬂeMOSG A) operating
at 40 kV and 50 mA. The sanpl %||s scanned from3 to

40 in 20, vvlthastep of 28 and a 15
scan rate of > 3 a o d| spl acenent
errors may be Sy ec e st andar d

SRMB675 (standard peak at 8 in 20) It is well known
I Nt hedGhkshit bRenaR Iy 389 ¢, 2t8hﬁhol) frar- fammbgmﬁ&ﬂe (0.253 g,

crystal form t elativ |nte ities
i prmalide  sejutsn 5{5 El%—g? ééﬂ:@ora ’%P%%ﬁrléa rhydroxy-
BipérRin- asrl)@yn&lmwzbh@@ 5fgf erﬁmy mnmsmc%ase Ieidﬁsﬁ &l 80°C for

P B ing bt g oS 1O re gl Sy We anc

aiettﬁ[feeﬁth touit. Ahe deﬂfiﬁg te b@mns tayer qaaalndlpmsu}tfat@ fisterahd t he

h,are unchan d S

SRl B ko DRE s i ey P g o308
&Bﬂaee:h&élfmexaﬂnﬁe $00% athiy hectap peadient to aford DSO gu&1%h) dtevirde
in the tall hy art that for any given crysta
?%Hﬁ??%@“%ﬁ%%%é@ggﬁﬁk positions may vary slightly.
For exanpl e, peak positions can shift due to a
variation in the tenperature or humdity at which a
25 sanple is analyzed, sanple displacenent, 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 potentia

vari ations w thout hindering the unequivocal
identification of the indicated crystal form



Confirmation of a crystal formmay be made based on
any uni que combi nation of 30di stingui shing peaks (in
units of 20), typically the nore prom nent peaks.

woGhygiadsk i ne PCT/US2007/067182
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(R -343,5-Dichloro-4"44-trifl uoronethyl -piperidine-| -
car bonyl) - bi phenyl - 4-yl net hyl ] - 1-

(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one is

characterized by an X-ray powder -67- diffraction
pattern having di stinguishisgdg peaks at a 20 val ue of
8.6 and 15.3. Crystalline :
(R) - 343, 5- Di chl or o- 4' 44-Expmpleddr onet hyl - pi peri di ne- 1-
C gy QN sybiR b1 d(4—'hydr0xy plpendm— -yl)-2-0x0- pyrrohdm—?a—yhnethyl]-
yl mét hyi | - 1- (4- hydr ox plperl in-1-y1)-pyrrolidin-2-0
ne can be further chdﬁﬁ@ﬁﬂ}l?gﬂnﬂ9 an X-ray powder
di ffraction pattern having distinguishing peaks at a
20 val ues of 8.6, 5153, anan7 4 Al lldiffraction

angl es are exp 3 oNHQ 1 degrees.
Tabl e 1. X—rakyﬂ§?§§tNdl Ka radi ation
source, X=1.5405 SIO cr?stalllne

gR%aﬁéé 5- ThIChlor3E442%ﬁJEJGK)4{ rqﬂgixgﬁ[go g{kglne-

WiisdBlopyititadg1bd- ﬂip@fdﬁlxuylgupmidﬁi -Frylhethd)]-phytiok Py beﬁmﬂe (om

e .anhydr at e. heta An Ieigmo %&_Int S|ty 9

Do 116 (b S g sy o Fops ot 137 s Yl 1 sceion
with ethyl acetate and wash with sodium bicarbonate (sat. solution), separate the organic
layer, dry over sodium sulfate, filter and concentrate. Purify the residue on silica gel
column by using ethyl acetate first, then switch to 5% methanol in dichloromethane to

afford 0.158 g (100%) of the desired product as white solid. MS (m/z): 478 (M+).

Exaniple 13
(R)-3-(3,5-Dichloro-4'-trifluoromethyl-biphenyl-4-ylmethyl)-1-(4-hydroxy-piperidin-1-
vh)-pyrrolidin-2-one

HOC”‘”%j;I O O

Bring a2 mixture of trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-0x0-1-(4-
triis oprdpylsilanyloxy—piperidin—1—yI)—pyrrolidin—'B <-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(PPhs)s (0.02 g, 0.01 mmol). Raise the reaction temperature to 80°C and stir for §
hour. Cool the reaction, dilute with ethyl acetate, and wash w1th water and brine. Dry the
organic layer (Na;SOg), remove the solvent in vacuo to afford crude product, and purify
on gilica gel column with 25% to 50% ethyl acetate in hexanes eradient to afford 0.12 g
of (R)—3—(3,5-Dichloro—4‘—triﬂuoromethyl-biphenyl—4—y]metﬁyl)¥ 1-(4-
triiéOpropylsilanyloxy—piperidin—1—yI)—pyrrolidin—Z—one.
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15.3 59.6 16.8 100.0 17.4 42.2 19.5 34.3 19.7 35.8
20.2 81.6 21.1 13.1 22.7 39.4 23.9 10.8 25.4 24.2
27.7 '

WO 2007/127688 PCT/US2007/067182

- -63-

To a mixture of (R)-3-(3,5-Dichloro-4'-trifluoromethyl-biphenyl-4-ylmethyl)- 1-
(4-triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-2-one (0.12 g) in THF (6 mL), add
water (6 mlL) 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 erganic and dry over sodium sulfate, filter and concentrate. Purify
the crude mixture on silica gel cotumn with 50% ethyl acetate in hexane to 100% cthyl
acetate to afford 0.088 g of the titled product. MS (m/z): 487 (M+).

Example 14
(R)-3-(3,5-Dichioro4"-methanesulfonyl-biphenyl-4-ylmethyl)}-1-(4-hydroxy-piperidin-1-
yD-pyrrolidin-2-one

Cl
O
o O 20
/
. Cl S;‘ZO
CH,

Bring a mixture of triflnoro-methanesulfonic acid 3,5-dichloro-4-{(R)-2-0x0-1-(4-

triisopropylsilanyloxy-piperidin-1-yl)-pyrrolidin-3-ylmethyl]-phenyl ester (0.14 g, 0.22

‘mmol), 4-methyisulfonylphenylboronic 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)s (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 bri,né. Dry the
organic layer (Na,SOy), remove the solvent in vacuo to afford crude product, and parify
on silica gel column with 25% to 50% ethy! acetate in hexanes gradient to afford 0.12 g
of (R)-3-(3,5 —Dichloro»4'-methanesulfonyl—biphenyl;él—ylmethyl)'—1—(4—
triisopropylsilanyloxy-piperidin-1-y1)-pyrrolidin-2-one.

To a mixture of (R)-3-(3,5-Dichloro-4'-methanesulfonyl-biphenyl-4-ylmethyl)-1-
(4-triisopropylsilanyloxy-piperidin-1-y1}-pymrolidin-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. Pufify

the crude mixture on silica gel column with 50% cthyl acetate in hexane to 100% ethjfl

' acetate to afford 0.083 g of the titled product. MS (m/z): 497 (M+).



14.5 10 Scheme L Alternate procedure for preparing
(R)-343,5-D chl oro-42-(4-trifluoromnethyl-piperidine-1

wo@wmma) bi phenyl - 4- yl met hyl ] - 1- ( 4- hydr ox POIseeadT1s2
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20

-1-yl)-pyrrolidin-2-one Preparation 37

(4- Brono- phenyl)-(4-trifluoronethyl-piperidin-1-yl)-m

et hanone Di ssolve 20.0 g (1 eq.) of 4-bronobenzoic in

200 M, of tetrahydrofuran and add 5 32.7 nL of

N- et hyl nor phol i ne, 10.57 -g4of

4-trifluoronethyl pi peridine h¥drochloride and 12.1 g

of 2-chl oro-4, 6-di met hoBmpig & ¢ rjazine. After

?i)'.ﬂ[@* -BflofoQf- (A@lﬂh@roﬁlbﬂlﬁq:ﬁpehhﬁemoﬁbﬂﬁ@ lﬁﬂ@nﬁwaﬁﬁewlel-m-
he sol vent. Re-dissolve the m xture_in nethyl

tert-butyl et héwd@mpwe%qﬁnwy{)rmmwnhe@ﬂ? ol | owed by

saturated aqueous sqli um biccarbonate and water. Dry

-69- the organi

evapor at e nhe;gggthto af
the titled co rep
2, 6-di chl oro-benzyl ester 5Add

di chl oronet hane to 100 g of 2,6-dic.IorobenzyI

al cohol followed by 117 nL of triethylam ne. Cool the
SO' utﬂr&ﬂah@cﬂ%&m%@%hﬁﬁo m-(mEﬂaﬁehmyl@ﬁiaﬂaiﬁd dea:rbonyl)

2.5 hr_at rgomte er ture, . not e %
PR eI cf PR oBg Y B PRFR RV i oo 615
of TIﬁF ¢ WE} dimlfuam (quz)rd vlgdi TRA (1\&&5&3 tdoe tamgamnre fdr ayhetirs.
wth I'N HCL y ate 0
Bl prcrebtd vk 148 Py b AtRgAs Cag Dy e
freRd 1dyer o, Sah) Q’):mékfédhﬁs\éaf[aﬁmﬂifﬂ:ub @ dfofdurelle pRtinG, gd olirify
(t)nhs?hctal gtelI c% umcl::l%v 01168“9 e‘?h';’ri af%gtat%land 10% methanol in methylene chloride to
afford 0.05 g (53%) of the titled product. MS (m/z): 564 (M+).

Example 16
- (R)-3-[3-Chloro-4'-(4,4-difluoro-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-

15.5 g (83%xfi el d) of
38 (Acafi ¢ acid

hydroxy-piperidin- I-yD-pyrrolidin-2-one
@]

O F
o~ jen QLF
, N~

: O

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
sifica 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 preduct as white solid. M5
(m/z): 532 (M+).



Preparation 39 Acetic acid
2,6-dichloro-4-(4,4,5,5-tetranet hy111, 3, 2]d|oxaborola
n-2-y1)-benzyl ester Dissolve 62.2 g (1 eq.) of

woAoerizwssci d 2, 6-di chl oro-benzyl ester in 30CTRIS2¢7/067182
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hept ane and add 71 4 g (1.02 eq.) of

bi s(pi nacol at o) cl i boron. Pl ace the m xture under
15nitrogen and add 3.67 g (0.02 eq.) of

di - nu-chl orobi s[(1,2,5,6-eta)-1, 5-
cyclooctadleneAdl|r|d|un1aﬁ&-2 56 g (0.06 eq.) of
2,2"-bypridine. Heat the n1 tuyre at reflux for 8

hours and t hen add anot (0.74 eq.) of

P;)S:,([BIsnﬁ&ﬂérahomdhb@mﬂethmqknm@lmru(tﬂyl}enlﬂ;tmmaf}ﬂmahyl] -1-
or 11 hours t he g} %@{ co

appr oxi mately 4 ﬁﬁﬁmﬁﬁ 5 ﬂ% and 10 g of

Hyfl o (diatgga s &arth) and fllter t hrough a pad
of 20 silica g NAd- 4 ! decol ori zi ng carbon and
filter. Add ano er N500 Et 0Ac and wash t he
organi c |ayer with wat -4 brine. Dry the organic
| ayer over sodium sul fate ana

Nter. Ev rate the
solvent to afford a brown res'. S [rg t he
FtN Aad 5 g of

residue in 1 L of ethanol wth
decol orizing carbon and filter atp50C. Evaporate the

solvent to about 600 nL on a rotary evaporator at 40C
t o afSvothebizg thsltifle equipa@adpsingfhe spmgprapedums 35 dsieripgilgn Example

?eiée@%e (f%ﬁ@ (@%'séngy zfdxb bmbruﬁﬁlgiyg AlRAE1RY-2%-AcHIGBY0
the'tit ound. Pieparation 40 Acetic
'g@;zﬂ) 4 oxo—butyraldehyde MS (m/ - 598 (M+).

3, 5- dlchloro 4 44- trlflqgﬁﬁﬂgq@yl pi peri di ne- I-carbOn

y1) - bi phenyl -4- yl mat hyl .ester 30D ssol ve 18. g ﬁ
gqys}al]me (e {3, SCDQ Jogp-4'-(: tnﬂuoromethyl—plpendme-l-carbonyl) iphenyi-4-

6- di Cﬂ}ngﬁl EE(E &O%»@%érﬂ!ﬂ' ﬁ. ?ﬁ‘élrdm 2-one anhydrate

[1 3, 2]d|ox orolan enz er and g
(1.1 Iél@fo ve g#lorplgpugg%)n%[ pﬁﬁéyf?lﬂo—% uoromethyl—plpendm i-
Es[rl‘ﬁnkl)‘-@l’pﬁ&@l ﬂyimdﬂiyﬂelr (ﬂyﬂrdxy Yibkridiel fy@@ﬂehdﬂﬂziﬁg(m{) mg)

|nethoxyethane

. ot a

el ) 58 HOAGH Bt BHo eyt e Pt R Sl strry
Rk 86k ﬁmvﬁﬁﬁﬁtﬂﬁ@naﬂﬂgﬂ?p(ﬁﬁﬁ@teﬁ( (Mﬂﬂaﬁﬂﬁle) sh@fy at 40-45°C
trip enyl p at _the mi
PRSI g RO 0 2 H0r D PP B s b e
aygﬁnmgbl migh afford a suspen5|on Add 7.4 g of
pot assi um car bonaf e, of
ot e STHETEPoSET Lo REDHE LV (8 Cop LNt & ur o
frﬁ]hoﬁnmyltlﬁper@lblleﬁfboﬁ)h}éblﬁh)dnym bljmefhyl tlF(athW(hnXﬁMerdilwl—
N a vac 0C.to_af 2%y el d)
glg-pylﬁéladﬁuf Plgadmﬁrgiﬁaa IaSOIVﬁ raglgraor alf ﬁ?ﬁs 9)1(:(11§or0 ¥4 -
{rﬁlupﬁ)meﬂiquhﬂ)dmﬂm64Jcafb;bdﬂ)}]ﬁllbhmlyh&-hikrtﬂ%thyﬂddﬂﬁly droyytpipriflin-ii -

lp%fjr%l f-h% (2%3 mg)eur:l Bt 48' Véﬁm}les 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-y1)-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.



met hanone 10Di ssol ve 20 g (1 eq.) of Acetic acid
3,5-dichloro-4'-(4-trifluoronethyl -piperidine-
1- car bonyl) - bi phenyl1-4-yl methyl ester in 300 raL of

womedarst by heating to 33C. Add 8.2 g of paEFEI20TI67182
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carbonate at 25C and stir at anbient tenperature for
5 hours. Add approximately 5 g of decol orizing carbon
and filter the solution. Add water to the filtrate
add renove sone nethanol on the rotary evaporator at

~40C to afford a slurry. Colébect 15 the solid by

filtration and dr% under vacuum at 50C to afford 14.4
g ( 789tpEpEpredyre oprepdring Saystlimg Bink(>-Priebareat{bn 42

&ﬂﬁor%%ﬁ%sh&%ﬁ@%m@oﬂﬂ? Iﬁﬁﬂeﬂﬂm‘ fﬂhj@iﬂ?l]‘-}l 3(4 ‘ﬁyd&&ﬁy‘ Iﬂlﬁeriﬂnl- f-

| uoro |- Pi Peri di n-1 @6 ﬁ {
Yzpyreliginggngy Qisselyg35 §% B )ﬂf" °r9“f) (4-tri
finuacapmY1neridiat-P by t;hpnéihgr} mrﬁtnlammn €{4-(h}]:(ﬁ‘0@rplﬂerﬂﬁl, )
i n di chl or omret hane ézoo ggg 01&%8 t%jn 5
1 PG e g i 16 .05 Mptonk. B0 R0t sl -
F@rl?i@ﬂoﬁoﬁl' (@ﬁﬂ@fﬂoﬁ&hﬁl&?ﬁd@elmo@) DipheRylpB¥linethn-1-(4-

Ilter ctiop.m._xture, and conc rate .
iy OO A A e SRS i rors; g pte
@iSiﬂ By ﬁm&u&h &d eﬁAB{myfmeduﬁ)ovaf totakferdts3 2l gad cosmyioeifRy-3-[3,5-

5Prep tjion
%@E g %ﬂgoemﬁh&hwem& PP PREEY bR I er i
Iydeoxpipefitionyl) pyeioRtieRydne 4 -

J hydr oxynet hyl - di hydr o-f ur an- 2- one
%’@ﬁ%@—?@@ﬁé—ﬁydr oxynet hyl - di hydr o- f ur an- 2- one
(1. 23K-fry pdwé dl)ffmnomﬁly(sm peribx)m@wdthcadlﬂ Ettdeaved 0C. To
di neth t m.ne

ggfalcté’ % 89/“1?3%)@5 g:)réo WrSe é\“d |on501?m?’l{}§gtéj?0 k(V "6
$00hA. Thé.saﬁf]}le)ls M&Wﬁbhﬁf’n@aftlm @(—h whith astep pizd ¢fr0.009%in 20 and a
ggggaf? L3 kO RS B 20 SR Yors BAY b pro OB

' M&Tmﬁa&‘&ﬁhﬂmﬁ(shydhmpéak e182n @fje 1t ikivkll krownhethei xt ur e

ﬁqﬂf\%& Ehyt Bt tﬂa}%{‘ég ant?z(’f’%{eﬁ F@’-Sr‘a mﬁ zﬁﬁg@ V(ei%%%?&‘egg%%t he

ditfracdon-peaks may va.ry due 10 preferred orientation resulting from factors such as
et | h dighl or

SramRpreose i R Tk DA ety

peak Gti¢nitiet are ﬂ&@df hmt ﬂfe(ahmmecspeahd@’sﬂ(mﬂh@mmrﬁwe

3 5 hi f
hotiho? (? S O%ffgfthg %ﬁ‘f}‘?e 1%125415%}%3 g}%mg jis| ]gaemrﬁemm pipe
a8} H%W 8o k%&ﬁefhl;thelmom yiths alse Wp&hn@mdn e Caﬁfallq’@@éy iy ghat

E? %% C% % C%ﬁ%%ﬁgﬁle%é’lg% Sé%{jﬁﬁglgnesﬁag &Q/QV%hﬂy For example,

pedk p@ittems eratshiftidug to Gvariation in the temperature or humidity at which a

I N-
e I
ytargdand. & hopresayt epag. eipeak nogisen Yarpiliof 10 ibddha yiitake into
%&E& 0 ot IR /vﬂﬁa‘ﬁbﬁ’sﬂ?ﬁh{)ﬁ{ Hlﬁdenﬁgnﬁ%neauﬁﬂrﬁl {deiiRaRh oPfhe

- Brononet hy1- - di chl or o- bi phenyl --
md1eated crystal form.

Confirmation of a crystal form may be made based or any unique combination of
distingnishing 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

10 ' :
4-y1)-(4-trifluoromethyl -pi peridin-1-yl)-nethanone.
Quench the reaction with phosphoric acid:water (1:3)

wo(20@127a38d al low to stir at roomtenper at ur ePEIUS2007/067182

hour. Extract the aqueous layer with Et0OAc (3 X 100
nmL). Conbine the organic |ayers, dry and concentrate.
Pass the crude oil through a silica gel plug (EtO0Ac)
to give the titled conmpound (2.57 g, 60%yield).
15Pr eparati on 44 -67-
é&thr 343,5-Dichl oro-4' 44-trifl uoromsthy pi per.i di ne- 1-

agwayterg ,hwfyqtmgul@lpq@emq of 2 g0 value of 8. 6° and 15.3°,

ﬁé/ (‘E?JS':[X @flﬂcﬁl%ﬂn(ﬂmﬂﬂ&omethyl Pidesid@b-Y Rarbonyl)- blphenyl -4-

ylﬁ]@t’hzlj éégag}@q,fgp&p?pgn%? Lo ol 5 fd Sopomet Ayl s Bt &

h 0 biglpedlis -2
Qiﬁbf;&}%ﬂ&aﬂﬁmms &?115% Hg@zdmm ¥lp FWM et

%Fncifﬁ”ﬁ'i- All mfﬁwllf Phgles é@@f‘ﬁ’fsﬁeﬂl ‘g‘lﬂiﬁ 1% egrees.

tenperature for 1 hour with vi gorous stirring. TLC

50% Et 0Ac/ Hept tion. of
48 11 FonRerar Gt O ERGE Rothrci o By P O
@eddlneh (R)-343 8- Dichido-g' (4&1&@@1@@1@@»&4@ 1abaniy)) b1p'ﬁlagrl-4—

rea ones a with a small

s H@'ﬁfﬁ‘“?‘)& P’@’rp‘pTdﬁ’éL'P’S %“%%%) BB Bept ane)
shows that the¢ renckdDangls finishedy @)l ute the
slurry 25 with 1 N @€®.1°50 nL) and extractf 3 tines
with Et0Ac (150 nL teal). Dijy thaoarganijc | ayer and
concentrate to give glge titled compound as a white
foany solid (1 g, 68pyield).  -/720.1Exanple 19 (R)-3
, 5-Di chl oro-4'[-(4-trifd uoronet hyl -1piaper i di ne- 1

- car bonyl ) - bi phenyT-Z¢4T methyl [ - 1-193
(4- hydr oxy- pi peridings sl -yI){pyrrapigdi n- 2 one 0

Di ssol ve 1- Amino-pi pggg di n-44ol" (9p2®4 9,| 1.1 eq.) in
acetonitrile (3 L) gyl héat [{The sghutionl to 50C.
Wien the tenperatrure;ggaches 35C, 3dd
(R)-343, 5- Di cjforo-24{g{4- 358 _
trifluoromet hyt=pi pej_;d;gl ne=Tcar bgpgl) - bi phenyl -4-yl m
et hyl ] - 5- hydr gxy=i Y] o-furan-2-—@gne (0.829 g, 1

‘eq.) and contimue neﬁ Mg to 50C @y 1T hour. Allow

the reaction to—coot 219 oot errpelrgggt ure—and add

sodiumtriacet uxyuwﬁwm e (0 P eq.).

Al l ow the 10 rreactt Of 30 st UV(:‘lll4lsglll af room

t enper at ure. Add—water—and—extract—wth—Et OAc. Renove
the sol vent and chromat ograph the residue on silica

gel to afford 200 ng of tSekemelt| ed conpound. MBS

(AEJE&} F)%@du&ew}pre %(Re)@.’g SCMEI}I r0347 g—%nﬂuoromethyl p;pen'dﬂle i-

OW ng Sect mme and functional assays
ar e cadgesi - ipttnwi r:lhleﬁwﬂ 11@-hydrexxspipgrishin- &yRipyaelidiy2-ohe
conpounds of the invention. 1113-11SD type 1 enzyne
assay Human 1113-HSD type | activity is measured
by assayi ng NADPH production by fluorescence assay.
Sol id conpounds are dissolved in DMSO to a
concentration of 10 MM Twenty mcroliters of each
are then transferred to a columm of a 96-wel |




20 pol ypropyl ene Nunc pl ate where they are further
di luted 50-fold foll owed by subsequent two-fold
titration, ten tinmes across the plate with additiona
wolbB02uss ng a Tecan Genesis 200 automated syRIR¥N2007/067182
Plates are then transferred to a Tecan Freedom 200
. systemwith an attached Tecan Teno 96-wel| head and
an Utra 384 plate reader. Reagents are supplied in
.96-wel | pol ypropyl ene Nunc plates and are di spensed
individually into black 25-686-well Mol ecul ar Devices
Hi gh Efficiency assay plates (40 p.L/ mellm&gﬂgﬁ;%y)
inthe follow.ng fgshion: 9 gl/well {of substu@iiny:

(2,22 MVANADP, 55 5 UMIEREP S 0 lago Tri ooty gigugpancne

i ek —0-196 T | x1 3 pLk et/ vat &4 o
dgifpound wells 6f 3 pL -73- to contrab&éﬁg st andar d

wells, 6 gL/well reconbi nant human 11P-"HSD type 1
enzyne, 2 !IL/well of conpound dilutions. For
it e cal cul ati on of percentainhibition, a series
s are addgg t hat repge i’ assay m ni nrum and -
F TR ON ent alff:ng substrate w &67 up:
car benoxald f;jbackgrﬂi?ﬂd), gnd a t &
cont ai ni ng Substrate and 5 enzyme W t hout conpound
(maxi mum signal ). Final DVSO concentration is 0.5%
for all compounds, controls and standards. Pl ates are
then placed on a shaker by the robotic armof the
Tecap. for 15 seconds ‘befere being cavered and stacked
. houreei ncubali pn peri odQat r
.te‘i‘rperae.h@/on conpletion of thi/s rFricuba @ﬁe
Tecan r ooty car m r empwgs, g@ach pl ate indi vi dés
fromthe st@cker and pluaes themin position fer
addition 10 of 5 uL/well of a 250 ji M carbenoxol one
solution to stop the enzymatic reaction. Plates are
t hen shaken once gore fpor 15 seconds then placed into
an U {fa,384 mcraplatg reader (355EXiAGOEMn§-or
det ection_of NAl fl es ence.  cr, Canpqunds of
the invention cad also ted Ijo sel eclaiialy agai nst
11-PHSD2 in an assay sim [faryto that described for
11- PHSD1, but using the 11-PASD2 enzyme. The 15 assay
using the 11-PHSD2 enzynme can be carried out by the
net hods descri bed herein and suppl enented by nethods

n in the art. Exanpl e 17 i&xQE;Erved to possess

451f g d~gredter inhibitidn of 1f- 1 _efjzyne as

onpar e\jj}go e i nhibi tipn of 11- o n aortic

noot h nus . assdy ‘Rrimary hunan:

y'afe cqultured in 5% FBS
diumto a passagé® nunberl of 6, then pelleted loy

centrifugation and resuspended at a density of 9x104

cells/naL in 0.5% FBS aBepgatidd’um cont ai ni ng 12

tig/nm h(INEr_@mB—BhénggL{@—@riiﬁféﬂfnf‘cﬁﬁrl-ﬁiﬂerﬁfin-i—%ﬁ—'rﬁ*@@i’:onece| s

are seeded into 96-well tissue culture assay plates

at 109sselve RRPIg (1 o1 ofFckrpmabeprstiq i 266 oLy oh tgrpitdpurppind add

BOWES, RN- Ry 1maipntiR, 1601 %&\Mﬁguér&%@hﬁigaidiﬁéqllyh@cmrme
i ncubated for 4 hours at 37C, 5% CO2 I n assay. 25
AEdi2ure dermblreritdgimebeychhpdimgs AR stiTpe é‘%féé b, filtepthg o
hiderdBhd ev@forakOthid MICAH t RS 0BR 12 FhciibchukZif eheth) @ADaYI ether and

medi um and incubated for 16 hours at 37C, 5% CO2.
Wedhi Wi f N ST lalerveehy satprsted patce psesofliugp bicgrognass apdavafeg, Pty
subsequent anal ysis of cortisol using a conpetitive
fluorescence resonance tinme resolved i nmunoassay. In
sol ution, an allophycocyanin (APC)-cortisol conjugate
and free cortisol analyte conpete for binding to a
nmouse anti- 30 cortisol antibody/Europium (Eu)-anti
mouse |1 gG conpl ex. Higher levels of free cortiso
result in dimnishing energy transfer fromthe
EuropiumlgGto the APC-cortisol conplex resulting in
| ess APC fl uorescence. Fluorescent intensities for
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snooth nmuscle cell assay with IC50 of [ ess than 300
nM Data for exanple conpounds in the human aortic
snooth nuscl e cell assay are shown bel ow. Exanpl e

woSbometess e 1050 (M 3 C 0, oNNS \-/C 11PCTER2@TORT182
057 \\- " \/------ "SS HO -(N -N
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the organic layer over sodium sulfate and evaporate the sohd to afford 15.5 g (83% yield)
of the titled compouﬁd
. Preparation 38
Acetic acid 2,6-dichloro-benzyl ester _

Add 500 mL of dichloromethane to 100 g of 2,6-dichlorobenzyl alcohol followed
by 117 mL of triethylamine. Cool the solution to 5°C and add 65 mL of acetic anhydride.
Afier 2.5 hr at room temperature, add another 10 mL of acetic anhydride, 20 mlL of
triethylamine and 0.5 g of 4-dimethylaminopyridine. Wash the organic laver with 1N
HCl followed by saturated aqueous sodium bicarbonate and brine. Dry the organic layer
(sodium Su_lfate) and evaporate to afford 131.5 g of the titied compound as an oil.

Preparation 39
Acetic acid 2,6-dichloro-4-(4,4,5,5-tctramethyl-[1,3,2]dioxaborolan-2-y1)-benzyl ester

Dissolve 62.2 g (1 eq.) of Acetic acid 2,6-dichloro-benzyl ester in 300 mL of
heptane and add 71.4 g (1.02 eq.) of bis(pinacolate)diboron. Place the mixture under
nitrogen and add 3.67 g (0.02 eq.) of di-mu-chlorobis[(1,2,5,6-¢ta)-1,5-
cyclooctadiene)]diiridium and 2.56 g (0.06 eq.) of 2,2 -bypridine. 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 carth) and filter through a pad of
silica gel. Add4g of decolorizing carbon and filter. Add another 500 mL of EfOAc 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 sharry. Cool the slurry
to 5°C and collect the solid by filtration to afford 59.9 g {(63% yield) of the titled
compound. 4

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-y1)-benzyl ester and 19.9 g (1.1 eq.) of (4-Bromo-phenyl)-(4-
trifluoromethyl-piperidin- 1-yt)}-methanone in 190 mL of dimethoxyethane. Add 8.9 g of
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potassium carbonate, 95 mL of water., 0.24 g (0.02 eq.) of palladium acetate and 0.85 g
(0.06 eq.) of triphenylphosphine. Heat the mixture at 80°C for 2.5 hours. Stirthe
reaction mixture at room temperature overnight to afford a suspension. Add 7.4 g of
potassium carbonate, 100 mL of water and 100 mL of methanol and stir the mixfure at
room temperature for 3 hours. Collect the solid by filtration and dry in & vacuum oven at
50°C to afford 20.8 g (82% yield) of the titled compound.
) Preparation 41
3 ‘,5'—Dich10r0-4'-hydroxymethyl—biphenyi—4—yl)-(4—triﬂuoromethy1—piperidin—1~y1)—
methanone
Dissolve 20 g (1 eq.) of Acetic acid 3,5-dichloro-4'-(4-irifluoromethyl-piperidine-
1-carbonyl)-biphenyl-4-ylmethyl ester in 300 mL of methanol by heating to 33°C. Add
8.2 g of potassium carbonate at 25°C and stir at ambient temperature for 5 hours. Add
approximately 5.g of decolorizing carbon and filter the solution. Add water to the filirate
add remove some methanol on the rotary evaporator at 40°C to afford a sturry. Collect
the solid by filtration and dry under vacwum at 50°C to afford 14.4 g (76% yield) of the
titled compound.
Preparation 42
(4'-Bromomethyl-3',5"-dichloro-biphenyl-4-yl)}-(4-triflucromethyl-piperidin-1-y1)-
. ‘ _ methanone 7 '
Dissolve (3',5"-Dichloro-4'"-hydroxymethyl-biphenyl-4-y1)-(4-trifluoromethyl-
piperidin-1-yl)}-methanone (13 g, 1eq.) in dichloromethane (200 mL) and cool to 0°C.
Add triphenyiphosphine (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 filirate. Chromatograph
the filtrate on silica gel to afford 8.0 g (54% yield) of the titled compound.
. Preparation 43
(3RS S)—3—[3,5-Dichloro-«4'-(4—triﬂuoromethyl—piperidine—1-carbony1)—biphenyl—4ﬁ
ylmethyl]-5-hydroxymethyl-dihydro-furan-2-one
Dissolve (S)-5-Hydroxymethyl-dilydro-furan-2-one (1.21 g, 1 eq.) in THF (16
mL) and cool {0 -10°C. To this add dimethylethylamine (1.8 mL, 1.5 eq.) followed by the
dropwise addition of TMS-CI (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}-3-
Hydroxymethyl-dihydro-furan-2-one. Filter the mixture and wash with additional THF



-75- Acute In Vivo Cortisone Conversion Assay I'n
general, conpounds are dosed orally into mce, the
m ce are challenged with a subcutaneous injection of

wWOoCoIizBehe at a set tinmepoint after conpound@CI/US2007/067182

10

15

20

25

i njection, and the. blood of each animal is collected
sonme tinme |later. Separated serumis then isolated and
5 anal yzed for levels of cortisone and cortisol by
LC- M5/ M5, followed by .cal cul ati on of nmean cortiso

and percent i nhi bition of €&ch dosing group.

R Pty Bt patbEoRF (G "5 5u b B

Exaoihnethall Y hidchREebipadogh4-uhantrfuntowathylapipbridivel - yrh)c e

SRR 05 0Nl T Sl mﬁesv%éwso:o@%#@tﬂﬁ

83'-dichi @b Yaphenyl- Doy (4-@iflioranierhyl- piptndﬁmhm)#nbﬂl:hﬁeﬂe@ at0.76 eq.

SIS e AR BB R SHTER D URBR R A

ok, Immdo%ﬁmcﬂm@mnbmhewu@pmte@w A-Bpeworzthiyihall 5, -
f. .30 [kg.cC i sone a st
St ofpentBa SR fRorRind phpRag AR AR b GRTRPSHAE

éayi mﬁILﬁEMDé @ bnaiedod oy wirmmtp mﬂﬂetemnermemﬂghtnﬂéﬁ (50%
ﬁth cﬂ¥ve9m antélg hggg g@ln[ sgguu;?&% %n‘ﬁ@‘ﬁ?ﬁﬁ% ﬁld[&g{oitr%l‘gphenyl—
#Mbé%h’a}uaompﬁh}’i -papperidBO0Y hrogthark@e f auenmlsthnﬁ@gfmwthmhesphem

RELHALSL301SD G5 56 48t b Qb Wbeke B 2165 GERI0RE0

uster t ubes,

ko ﬁaUgW@r‘fe@Ac &nY 10hmlpl féqm@n@h@orgmléwr%ﬂry-%@c
&b%é |radd nﬁdsy&e k&%ﬁ@ﬁ &/gmm AR R0 oS E i Red

N'es are protei ns are precipitated
@ynpphﬁai (&dag,t(ﬂ%rvl@iﬂ) acetonitrile containing

~d4-cortisol internal st [fdn adanpl es are vortex

<

m xed and 20 centrlfuge Ne supernatant. is renoved

Rich-B5i Righlerader taﬂgftrp@athyldﬂpeﬂémﬁnlﬁﬂb%@emp eyl dpedyll->-

are reconstituted Senpbimatehne 1: 1) and
injected onto the L%l %%stem The | evel s_of

cor t iRBAke BRORSriE STIrhlard-HsoayIm ey paeEtipg-|garbonyl-

bipRali- @ﬂn{émm]ls%ﬂﬁgwﬁaﬁiﬁ g oOﬁMaﬁQ-@@@ﬂ 4 i MegAGPTTHF (10
I Onl zatl on on a

I
SLLEA PTG SNREH COBEh TGP BREIPE S St ETPdor

&M bith krl%xﬁéhéléﬁnﬁ@r triE $086%: GRON SFI§HtaR) s?:5w§ﬁls aymp‘iéte shown

bel ow: Struct 0/|n|b|t
w@non of startmg material. Adc%J dropmsg a solution 0 peno c acz (1]56g, 2.3

eq.) in water (5 mL). The reaction becomes a white slurry with a small exotherm. After
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with 1 N HC1 (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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Example 19
(R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-ylmethyl}-1-
' (4-hydroxy-pipetidin-1-yl)-pyrrolidin-2-one

_ Dissolve 1-Amino-piperidin-4-ol (0.204 g, 1.1 eq.) in acetonitrile (3 mL) and heat
the solution to 50°C. When the temperature reaches 35°C, add (R)-3-[3,5-Dichloro-4'-(4-
trifluoromethyl-piperidine- I -carbonyl)-biphenyl-4-ylmethyl]-5-hydroxy-dihydro-furan-2-
one (0.829 g, 1 eq) and continue heating to 50°C for 1 hour. Allow the reaction to cool
to room temperature and add sodium triacetoxyborohydﬁde (0.508 g, 1.5 eq.). Allow the
reaction to stir overnight at room tefnperatﬁre. Add water and extract with EtOAc.
Remove the solvent and chromatograph the residue on silica gel to afford 200 mg of the
titled compound. MS (m/z): 598 (M+1, °CI), 600 (M+1, *’CI).

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 dilated 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 pM Cortisol, 10 M
Tris, 0.25% Prionex, 0.1% Triton X100), 3 uL/well of water to compound wells or 3 uL
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to control and standard wells, 6 pL/well recombinant human 113-HSD type 1 enzyme, 2

- uLswell of compound dilutions. For ultimate calculation of percent inhibition, a series of

wells are added that represent assay minimum and maximmum: one set containing substrate
with 667 uM carbenoxolone (background), and another set containing substrate and
.e@me without compound (maximuo signal). Final DMSO concentration is 0.5% for all
compounds, controls and standards. Plates are then placed on a shaker by the robotic arm
of the Tecan for 15 seconds before being covered and stacked for a three hour incubation
period at room temperature. Upon completion of this incubation, the Tecan robotic arm
temoves each plate individually from the stacker and places them in position for addition
of 5 ul/well of a 250 uM carbenoxolone solution to stop the enzymatic reaction. Plates
are then shaken once more for 15 seconds then placed into an Ultra 384 microplate reader
(355EX/460EM) for detection of NADPH fluorescence.

Compounds of the invention can also tested for selectivity against 1 1-BHSD2 in
an assay similar to that described for 11-BHSD1, but using the 11-BHSD2 enzyme, The
assay using the 11-BHSD2 enzyme can be carried out by the methods described herein
and supplemented by methods known in the art. Example 7 is observed to possess 145
fold greater inhibition of 11-BHSD1 enzyme as compared to the inhibition of 11-BHSD2.
Human aortic smooth muscle cell assay '

Primary human aortic smooth muscle cells (A0SMC) 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 hTNFq to induce expression of 11B-FISD1. Cells aré seeded into 96-well tissue
culture aésay 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% COa 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
each well is transferred to a plate for subsequent analysis of cortisol using a competitive
fluorescence resonance time resolved immuncassay. 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 dompiex

resulting in less APC fluorescence. Fluorescent intensities for Europium and APC are
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analysis, serum samples are thawed and the proteins are precipitated by the addition of

acetonitrile containing d4-cortisol internal standard. | Samples are vortex mixed and

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 specirophctometer.
Data for example compounds in the acute in vivo cortisone conversion

agsay are shown below:
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Pharmaceutically acceptable salts and common methodology for preparing them
are well known in the art. See, e.g., P. Stahl, et al., HANDBOOK OF
PHARMACEUTICAL SALTS: PROPERTIES, SELECTION AND USE,
(VCHA/Wiley-VCH, 2002); S.M. Berge, et al, "Pharmaceutical Salts,” Journal of
Pharmaceutical Sciences, Vol. 66, No. 1, January 1977. The compounds of the present
invention are preferably formulated as pharmaceutical compositions administered by a
variety of routes. Most preferably, such compositions are for oral administration. Such
pharmaceutical compositions and 'procésses for preparing same are well known in the art.
See, e.g., REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY {A.

Gennaro, et al., eds., 19ﬂ] ed., Mack Publishing Co., 1995).

The particular dosage of a compound of formta (T) 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 adrﬁinistration, 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 admimistered toa patient in need of
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hal ogens); R7 is -H, -hal ogen, or
-(Cl-&)allcyl (optionally Sébstituted with 1 to 3

BELSSTRS) i SubRASREP eIy, 2L el apcilSpes,

S 00eB&dd fronih93d dokerB6) Ry, (optional |y substituted

\-MSE g . e %l%ge%cg%fg 0 Bq)eRWC%qrznu&%ns gz%[? el fy s?lecl'/f ¥he proper forrn
aiﬁ(mde 6ClinfiEgratity idpentincapad thy partilgdricharscetisidstolitht to 3
(Po%{?gg@%a])gﬁﬂl ale dﬁoaef &'*(c%a_dltgo%tgﬁe?%}a’tegg g %?gea%% émearfirdgraogh
éoaliieion, bag@hdi edlevaht dirchihgarniobst (mgﬂrgtdn@ N:blinmbeutimgciaxces, 18th
%%)t acpﬁ% %&Flégnpg 8 d 9%bﬂY+He egrlngoe : 1an¥1ed hePdin can be
administered by a variety of routes. In effecting treatment of a patient afflicted with or at
risk of developing the disorders described herein, a compound of formula (I) or a
pharmaceuticaﬂy acceptable salt thereof can be administered in any form or mode that
makes the compound bioavailable in an effective amount, including oral and parenteral
toutes, For example, the active compounds can be administered rectally, orally, by
inhalation, or by the subcutaneous, intramuscular, intravenous, transdermal, intranasal,
rectal, occular, topical, sublingual, buccal, or other routes. Oral administration may be
preferred for treatment of the disorders described herein. In those instances where oral
administration is impossible or not preferred, the composition may be made available in a
form suitable for parenteral administration, e.g., intravenous, intraperitoneal or

intramuscular,
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13. A conpound, or a salt thereof, as clained in any
one of clains 1-11, for use in treating type 2

~ di abetes. 14. The use of a conpound, or a salt
wa ter/exéss as clainmed in any one of clains 1-PCE/URH7A67182

the manufacture of a medi canent for treatnent of type
2 di abetes. 15. A conpound of claiml1l that is
(R)-343,5-Dichloro-4'44-trifl uoronethyl -

pi peri dine-1-carbonyl)-bi phenyl - 4-yl met hyl ] - 1- (4- hydr

~oxy-piperidin- 1 -yl)- pyre8tidin-2-one, or a

phar maceut i cal I y accept able salt thereof - 83 - 16.

A conpound of iml that is
(R)-343,5-DC é{\p 4' 44, 4-di f | uor o- pi peridi ne-1-

carbonyl ) - bi phenW - 4-y| rret hyl | - 1- (4- hydr oxy- pi peridin

-1-y1)-pygrolidi ng2 w@l@n%m tﬂéda@he@hﬁéféﬁﬁ@ﬂ{slt&%olﬂofaﬂachmem
acceptabl & salt théreof 17. internediate fo

prepar i ngtetherasision irdicated by B m 15 wherein the

i nt ei medi Suis 1 3;
(R) - 343, 5%&81hl olso 40r A-trifluoromethyl - Cper| di nﬁ 1

- car bony| Whgeipdyisl . q_Z and wherein when n 1s 0, then “{CHz)1n” is a bond;
yl netll(fyl%] 5- hydr oxy- di hydr o- f ur an- 2- one. 18.

Crystalline
(R) - 343, 5-1 BHPERGCH, g Er SOrkdontRsely bR with e 31 -

car bonyl )hal ens);
bi phenyl - %mat hyl ] - 1- (4- hydr oxy- pi peri di n-1-y1) - pyr

,rolloRnSZ one. 19. Crystalline

(1 R)--3-[3, F?Dhﬁaéeaf& A= Sty bptlouaryaamitie vith pes 3 dilogens);
. car pon

bi phehyit mﬂ,ﬂpﬂ‘*f“r@“ﬂ}hﬂ;ﬂe?"hf"%‘ﬂmﬂ%ﬁdr oxy- pi peridin-1

- yé) t py Itr r C}'IlI: wlmﬁ?an@[(@p@ial@ sabdiaded withcll t88 Ruddenb)n
substanti a ur e
(R) - 343, 5- (Eﬁog(ﬁf&s)aﬂql(%mtlﬁl YﬁP‘RfBﬁ‘E?H@F‘h;}FO HIE I ne- 1-

car bonyl ) C(OP H(Cy- ct:s%cycloalkyl -S(O2)- (cg-cs)cycloaﬂcyl or
rne

P - St Rk crutrm ettt BB S 1 Shaleetief) PV

char agtiem &edalbyenpeaks in the X-ray pattern at 20

dlffra,gtl ol{hgrggac%?nd%;en en6ﬂy 0.10 and 15.3 O0.1.

- -Hor +(C-Cayalkyl, or R' and R!! taken together with the nitrogen to

Wh1ch they are attached form piperidinyl, piperazinyl, or pyrrolidinyl;
-R2° is independently at each occurfence -H, or (C;-Cs)alkyl{optionally substituted
with 1 to 3 halogens); ‘ ‘
R is independently at each occurrence -H, ~halogen, or (Cl—C3)a]ky1(0ptiona11y
substituted with 1 to 3 halogens), -CN, -C(O)-NR®)(R™) (wherein optionally the
WO OCCUITENCES of R* along with the mtrogen to which they are attached form
azet1dmy1 pyrrohdmyl or plpendmyl)

2 is independently at each occurrence —Hor- (Cl-Cs)alkyl(opuonaﬂy substityted

with 1 to 3 halogens); and
RZis independently at each occurrence -H, ~(C-Cyalkyl, or
-C(OYO-(C-Cy)alkyl, |

or a pharmaceutically acceptable salt thererof.
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A compound of Claim 1 wherein R® is " or a pharmaceutically
acceptable salt thereof.
o™
Ny

A compound of Claim 1 wherein R%is 7S , or a pharmaceutically
acceptable salt thereof. '

- A compound as claimed by any one of Claims 1 through 3 wheretn R' and R? are

" chlorine, or a pharmaceutically acceptable salt thereof.

A compound as claimed by any one of Claims 1 through 4 wherein R’is
hydrogen, or a pharmaceutically acceptable salt thereof.
A compound as claimed by any one of Claims 1 through 5 wherein R* is

. R
d—\' v N
5 / \ R5 .._<E / N R°
R , =N ’ ' “'N>—

RS

?

‘ ot , or a pharmaceutically
acceptable salt thereof.

A compound as claimed by any one of Claims 1 through 5 wherein R*is

- and R® is —H, or a pharmaceutically acceptable salt thereof.

o

PN
%
p

A compound as claimed by Claim 6 or 7 wherein R’ is ,

RNt

R’ swhererin R is -(Ci-Ca)alkyl (optionally substituted

A

with 1 to 3 halogens), of , or a pharmaceutically acceptable salt
thereof.
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A compound as claimed by any one of Claims 1 through 7 wherein R’ is

A
. Oﬁ

F, or a pharmaceutically acceptable salt thereof.

A compound as claimed by any one of Claims 1 through 7 wherein R’ is

FF  ora pharmaceutically acceptable salt thereof.
A compound as claimed by any one of Claims 1 through 7 wherein R® is chlorine
or fluorine, or a pharmaceutically acceptable salt thereof. -
A pharmaceutical composition which comprises a compound or salt of any of

claims 1 to 11, and a pharmaceutically acceptable carrier.

A compound, or a salt thereof, as claimed in any one of claims 1-11, for use in
treating type 2 diabetes.

The use of a compound, or a salt thercof, as claimed in any one of claims 1-11, for
the manufacture of a medicament for treatment of type 2 diabetes.

A compound of claim 1 that is (R)-3-[3,5-Dichloro-4'-(4-trifluoromethyl-
piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-y1}-
pyrrolidin-2-one, or a pharmaccutically acceptable salt thereof.



16.

17.

18.

19.

20.

- 83-

A compound of claim 1 that is (R)-3-[3,5-Dichloro-4'-(4,4-difluoro-piperidine-1-
carbonyl)—biphenyl-’#ylmethyl]- 1-(4-hydroxy-piperidin-1-yl}-pyrrolidin-2-one, or -
a phannaceuﬁéaﬂy acceptable salt thereof. ' '

An intermediate for preparing a compound of claim 15 wherein the intermediate is

(R)—3-,[3,5-Dich10r0—4'-(4~triﬂuororﬁéﬂ1yl-piperidine-1-carbonyljﬁbipheny1-4-
yimethyl]-5-hydroxy-dihydro-furan-2-one. ‘ o
Crystalline (R)-3-[3 ,5-Dichl0ro-4'-(_4—triﬂuoromethyl—piperidiﬁe— 1-carbonyl)-
biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one.

- Crystalline (R)-3-[3 ,5—Diéhloro—4'—(4-tliﬂudromethyl—piperidine- 1-carbonyl}-
" biphenyl-4-ylmethyl]-1-(4-hydroxy-piperidin-1-yl)-pyrrolidin-2-one as claimed in

claim 18 in substantially pure form.

, Crys_tgﬂme (R_)-3-{3,5-Dichl0r0-4'-(4—triﬂu0romethy1-piperidin;*-1-carbonyl)-
_ biphenyln4—yhneﬂ1yl]-1—(4—hydroxy—piperidin—l~y1)-pyrrolidjn—2'—o'né as claimed in

claim 18 or claim 19 characterized by peaks in the X-ray pattern at -29 diffraction
angles of 8.6+ 0.1° and 15.3 £ 0.1°, |



