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WO 2004/ 058730 PCT/ US2003/ 040128 TITLE OF THE
I NVENTI ON TRI AZCOLE DERI VATI VES AS | NHI Bl TORS OF
11- BETA- HYDROXYSTERO D DEHYDROGENASE-1 5 FI ELD OF
WO NAERTPON The present invention relates to t’r"?HE?ﬂ“@’“‘“lzs

derivatives as inhibitors of the enzyne

11- bet a- hydr oxysteroi d dehydrogenase Type |
(11ii-HSD-1 or HSD-1) and net hods of treatnent

certain conditions using such conpounds: The conpounds

resent invention are useful for the treatnent
m@?mﬂ Nch as non-insulin dependent Type 2
TRIAZ@LEMVA'HVBgt%& mﬂmmd sh(:;l)? 1|1rB}ETArHYBRmsrpERd ; OID
pi i sorders ypertension, and ot her
DERYERREGENASELY Conti v ons. " 0 BACKGROUND On THE
: | NVENTI ON Di abetes is caused by nmultiple factors and
ﬁm characterized by elevated |evels of

d)Easma ucos%N( hyperglycem a) in the fasting state.

Th er e'“l@rmesenbmg@ltmna‘ela;es ta Giazeleclgrivatings ko inkibitsis of the enzyme
11-beta-Ry@BRYsEtoid o H]SE |t i59

e j( ﬂ i -E?épfdé% ﬁl?B 4 ggit{ﬁ n?ﬁﬂf ods of treatment

etes ne uce
certain CF’P‘E?-%Pf’%*g BHngHFIch ﬁgﬁ‘lppﬂndst 3HQWBW@3\M§ herpressgt lné[F%téP“ are useful for

the treatmbmmllwasldmahs ﬁﬂ:ta-mgamg d%' aezﬂl L Tipabefifetes Mellitus (NIDDM),
| NSul,l N en | etes.ne
insulin e USRI, IR st EAPer P A7 oG sk i fopditions.

hyper| nsul inema (plasma insulin levels that are the

: ﬁﬁ;ﬁf\m I n conmparison with non-diabetic
BACK Subj ect s}; @ﬁe sane tinme denonstrating 20

hy peAjaleesnis g2usTg by muldple bastars and istipesit sanply charecteringd by
elevated Wviell cﬁ)ﬁﬂ’&ﬁﬁoglﬁcdsé‘ ﬁﬂ{gﬁk}fb@ﬂh&'lﬁ Hf‘erdﬁéhdﬁ s@atc ' '@h&ﬁtaie%o generally

pe 2_diabetics of'ten deve

fecogngg Qﬁ é@%et%um héabetay of frsglin- dépendpwsda#qutpsmlhtus (IDDM),
in whichjatisith piddge BitR#O idlin e hdrrﬁ@ﬂ ”ﬁ%uldfest gwcda@uﬁhzauon,

I'iver., and

\aclllixeéem patients
produce insslin amd eesiexhibitthypetinsatitemihi (plxetna dndotin develscthat apeithe same or

even elew}aQe?ﬂIn'cBnJggﬁgAnsw{tﬂ ﬁ{) ~IPRS %@]e%ltsﬁt‘%hlig] 'the ﬁﬁéj QderPonsmuﬂg

tan sert eve
hyperglyesmaipaflype 1idiabstes istypically treated WDMexogmmps asuhn admaipistared via

1njcct10n| EHRleer, %@2‘6‘%@&& i d'é;/@ioﬁ l"ﬁiéﬁ‘ﬁx?féms%@e" Bt thinGhEBeect of

t o, overco t he pronounced | In resistance,

insulin i gplating,elucpse ayd ipis) Metahelism msthe prin wsplin-sensisive dissues, namely,
muscle, 1P aBd hchycl)ﬁtttﬁsﬁe@ B (ﬁﬁﬁﬁﬂfet gr Pgu&ﬁs Ho ‘EHI?QHHI RfbtahtouR abt

€ st 00 e ance to insulin
diabetic Heg e atenin “ﬁgﬁ?‘ﬁ'fscﬁ%e%ﬁma@pﬁ% Ipspin EesiSEnty S fiat serum
glucose I8&Idlaminot albeded ﬂnq:mem wiﬂ] NIDOPME ¢he pladn:sinetlagievels, even when

ey e SVEOOSR R o RRBB IR bR G

hYPf"flemductl on and secretion by the liver. Persistent or

UnCORiih kPR GhEAT do 10BLocRBHHER: d@RRI ok et

assoclated wt r emat

completefyymdsrstaard. Besistroea o ingnlincwselthioris 1@9ntsacnyate9rsqf glucose uptake,
_diminished oxidation of glucose and storage of glycogen in muscle, inadequate insulin repression
* of lipolysis in adipose tissue and inadequate glucose production and secretion by the liver.

Persistent or uncontrolled hyperglycemla that oceurs in-diabetics is associated

;.w1th increased morbidity and premature morta,hty Abnormal glucose homeostasis is also
. associated both directly and indirectly with obe_s._lty, hypertension and alterat:pns. in lipid; . -
~ lipoprotein and apolipoprotein metabolism. Type 2 diabetics are at increased risk of developiﬁg -
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o Sitivity |
- tissue, feﬁéﬁﬁg f %ﬁ%ﬁrﬁamp
. substantiellpwithedk @usiagbypcpt@kminf TiH Qﬁ%eé&ha@ﬁe%ﬁﬁﬁﬁ%ﬁ]h&&e}i are

: hout _causi n a. The azones t are
agonists 8 i Ptend! il ﬁﬂ‘%%?%%g@t%regﬁgms B3 s Re. PPAR-

associ ated both directly and indirectly with obesity,
hypertension and alterations in lipid, 35 |ipoprotein

| poprotei n metabolism Type 2 diabetics are at
woﬁ)ﬁ%?gggged ri sk of devel oping _1 WD 2004/ 058 7%¢t/US2003/040128

PCT/ US2003/ 040128 cardi ovascul ar conplications, e.g.
at heroscl erosi s, coronary heart disease, stroke,
peri pheral vascul ar di sease, hypertension,
nephropat hy, neuropathy and retinopathy. Therefore,
eutic control of glucose honeostasis, |ipid
cardqu,?@ %?mg ligatignse 82t y‘»*thﬁmc%}%@s cenanaheart diseaset stoke peripheral

vasculad diasé, dypertdhsioh Snephidphdd! ndRORAS RN refittha l@eqttfé%re%erapcunc

mel | i pat] ents o havé insuli
control %ﬁ?%‘lssﬁe’émﬁ%%ﬂ% Tpid IH%tN?ﬂ%'}@% OBREY g hypertengion gey @ificaly
1mp0rtant|m theatlirdeal nBalageincdenal ORitAgnSHfIMibeRE nicli@s.red to as -

o aae i pdienfl wd WS e BT gy Lt Yatoped 19pe 2

diabetesagesalgo amesk of] deniejoping shmptodoicfeated ab es T Syndrome X" or "Metabolic

-‘SyndronliB”P%hﬂl%'rﬁé ﬁ%ﬁhﬁtab%hg ggltfcltlrgfﬁg mﬁle?a%%# rized g}i‘ﬁ%ﬂﬁ% & ance. along

or n

- with ab 8%#1 ewe hypeainsiineaia, gl blood pregsuae, Jow HIRL. eaéhtghNHRL
These pﬂfenﬂs@wﬂ@ﬁh@f S0k thely ABVAEH Bl éﬁﬁéﬂa@fneﬁﬁiﬁg hreGRfd nsk of

bove Treat pent of e di abetes typica
developlpﬁil? O¥#RyUiar cgmplicapansdlis Q¥feting. |ncreasing the
pl asrireateneat ofof ype2sdidbefeshypiad 1@b§1ﬁéﬁ§ﬂy@iﬁaﬁxerclse and dletm

tncreasin s OIRAHIERT of Baflin b s nElabis SEetoriured (G olbffautide and
glipizide) gr Q@gh%mée rvirich stiraulaterthe mtmc fy-celiy tocedrete mdre insulin, and/or
by 1nJectid'1‘§6f| ihSulNERn S b %ﬁeﬂfﬁﬂ?&i)é&i{% 1&%6%&9? ngli; result in insulin

ffective, can TESU in’fT concen

: conceﬂtrhﬁlfg}% higherpveh do %ttmﬁlﬁtean%ﬂmrrgﬂsﬁant tissuéss tHowever, slougesously low
- levels of ifsensegluceda BaE s and laﬁ‘incréa%@!@ levrePds 19&1&%%1&%%& uﬁﬂﬁ‘ately

OCCIIE. result, and an i ncreased | evel of insulln resistanc
can ul t| mately occur. Biguani des-increase insulin

sensiBi gmdes iniceeask insiBn behsROME, FBEXAL il Mndéorrection of

hyperely Ry ONFETRL i B0, T Pra e oo psupeacti

.. acidosis matm&ndrdmrdlea.rrhea The gl tazones (i.e

EoﬁS THE AR 62 LR 2 0K &) RIS e sl

- compoungls ythyihg pefent efﬁﬂ@@lmﬁr@/hmrﬂ}maﬁa Tybether sywipidmat e&Type 2
- diabetes. T'lfm aﬁ&ﬂﬁ‘ E&sﬁaﬂﬁﬁl‘lﬁ%ﬁeﬁ%& MsHIFee g?fﬁ%

ll%cf]e hver and adipose
n nui Iver _an ose
eig cogrectionpf ﬁ@@lwawﬂé%ﬁsmdetﬁls efglucose

agomlsmfze gamamll)elmhlevai ®©berrespoptible beﬂ’xﬁHﬁnpﬁﬂ@H&n@Mﬁ ts&’rﬁﬁlzatlon

that is obggr%ﬁ ﬁg@b@@gﬁﬁ?ﬁ% nNe& pgﬁngg gﬁﬁﬁ&ethat egql?g Q%\[e qpgd for

tmatment yges‘l @bms\@@/wdwmmd@mglam ag]mesof drlre\m md?PARhe PPAR alpha,
afdd |
gamma pglt§§1§b bet 1;2{ gﬁégfé“n gfd'q% enua ange agomHR’? hanisms for

the treatragyil of Typeg 2 Biabetes.hee hbﬂ"mdamnamdwg&mm Tl sentisation in the

- treatmenSof pHREBdiabubés, BEL R @ﬁn%v&é@ lesS $9S307.3aN@0gHENt S
iy ~and qkher mechani sne

ere is a continuing need fer new methods of treating diabetes and related

" conditions, such as Metabohc Syndrome The present invention meets thls and other needs. -
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the treatnment of Type 2 di abetes, see M Tadayyon and

S.A. Smith, "lInsulin sensitisation in the treatnent

of habetes,"” Expert Opin. Investig. Drugs, 12:
BO%V%%EW%EO 3). There is a continuing need for nBGAVUS2003/040128
nmet hods of treating diabetes and related conditions,

such as, Metabolic Syndronme. The present invention

neets this and other needs. -2 W) 20041058730

PCT/ US2003/ 010128 SUWMMARY OF THE INVENTION In a first

i rovided a conpound of structural
STRIRERRY G RIS 2 RPN e (1) )8 or a

phar rTPcetutl cal I% acceptabl e salt thereof; wherein

each B4 Wsiasneepdsrd Erprdwded, a dommundf s@@ehal Roringla 1:

I ndependent |y O 1, or 2; Xis selected fromthe group
consisting of a si ngle bond , S(Op, NR6, 0O N N6 R6
RN\ O jj NNO ' S N pp OR6 R RG OCTr

~NUO~ /OUN~ 1O 11 OO O Ns-Méel ected fromthe
group consisting ofpial M W)n aryl, and
(CH2) n- het er oaryl ;

! Rz

R4
(M

or a pharmaceutically acceptable salt thereof; wherein

each p is independently 0, 1, or 2;

each i is independently 0, 1, or 2;

X is selected from the group consisting of a single bond, O, S(O)p. NRS,

'®) RB RB RB HG
/“\ -~ ‘[\1 Ii\l il\l II\I Oy
N -~ ~ ~ e S.
RS T ) =N N
O 0O Iéls
o R°® o)

‘Rlis sclected from the gronp consisting of

arylcarbonyl,

(CHp)p-aryl, and

(CH2)n-heteroaryl;
in which aryl and heteroaryl are unsubstituted or substituted with one to three substituents
independently selected from RS:
R2 is selected from the group consisting of

hydrogen,

C1-g alkyl,

~ Co.¢ alkenyl, and
(CH2)n-C3.6 cycloalkyl;




in which aryl and heteroaryl are unsubstituted or
substituted with one to three substituents 15

i tly selected fromR5; R2 is sel ected
Pﬁgﬁgfgﬁgﬂzonsisting of hydrogen, O -8 alkyl, ééiﬁgzmnmuuzs
al kenyl, and 20 (CH2)n-C3-6 cycloatkyl; 3 WO

2004/ 058730 PCT/ US2003/010128 in which al kyl,

al kenyl, and cycl oal kyl are unsubstituted or

substituted with one to three substituents
each R4

o | | eGt f R d ; 4 i

in WHISEAET BRY B8 CBIbAR S M ERuREPd & SsREG Hy o to three
subm@ﬁa@ggdgpegdqw[y@gbnt_cd ftopg R&apnd ox@xo, Cl -3 al kyl, and
bR by OB APUESIG) EARALSS 20,

consi sting o
( CIYYRE®B 6 cycl oal kyl, 15 (CH)n-aryl, and

5 ( Chalbpeiet eroaryl;  (CH2)n-heterocyclyl; in which
het eroaryl and heterocyclyl are unsubstituted or

arﬁl
suB&IP¥ited with one to three substituents
i ndependently selected fromR5; and al kyl, al kenyl,

ang; GyAkRallgy! are unsubstituted 20 or substituted
i
one to five groups independently selected fromR8

\émnéléﬁélﬁox% and R8 are independently sel ected fromthe
10 R3 i HeRURIGRAP RGP Qnsishyghpoen, fornyl, Cl-6. alkyl,
hydrogen,
C1-10 alkyl,
C2-10 alkenyl,
(CH2)n-C3-6 cycloalkyl,
15 (CH2)p-aryl, and
{CH2)p-heteroaryl;
(CH2)p-heterocyclyi;
in which aryl, heteroaryl and heterocyclyl are unsubstituted or substituted with one to three
substituents independently selected from R5; and alkyl, alkenyl, and cycloalkyl are unsubstituted
20  or substituted with one to five groups independently selected from R8 and oxo;
RS and R8 are independently selected from the group consisting of
hydrogen,

formyl,
C1-6 alkyl,

25 (CH)p-aryl,
(CH2)n-heteroaryl,
(CH2)n-heterocyclyl,
(CH2)nC3~7 cycloalkyl,
halogen,

30 © OR7, _

| (CH2)NR )2, .
cyano,
. (CH2)nCO2R7,
| NO2,
35 (CH2)sNR7SO2RS,

-3a-
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25 (CH2)n-aryl, (CH2)n- heteroaryl
(CH2) n- het erocycl yl, (CH2)nC3- cycl oal kyI hal ogen,

nN( R7 2 . cyano, (CH2)nCO2R?,
\?%HZ N’fﬁ&s:g)% (Ba) 00 2000 095730 Sen Usaon3s BagsE0ns
‘T (CH2) nSN(R7) 2, (CH2) nS(O) pR6,  ( CH2) nSCRORY,
(CH2) NNR7C(O) N(R7) 2, 5 (CH2) nC( O) N( R7) 2,
(CH2) NNR6C( O) R6, ~ (CHR2) NNR6CCRR7,  O( CHR) nC( O) N( R7) 2,
CF3, 10 CH2CF3, OCF3, OCHCF2, and OCH2CF3: wherein

ar h |, cycloalkyl, and heterocyclyl are
éMP?b%@)ér substituted with one to 15 three
su(&{z)tﬁ(é)gﬁkm ndependent|ly sel ected from hal ogen,

@ﬁ% al kyl, trifl uowonet hyl,
ro

oxy, and Cl -4 al koxy; and wher ei n any

neﬁqﬁﬂ)ehiB"’C@M(Ram bon atomin R5 and R8 is
substituted with one to two groups
eli’ld%t lc¥) %I ected from hal ogen, hydroxy, and
R%wo substituents when on the same

WW)WRGQ@EEW carbon atom are taken together with
ti}g r.b &[&gmto whi ch they are attached to forma
§ @@G?) , 20 each R6 is independently
sdlfegted fromthe group consisting of
CH2CF3,
OCFs,
OCHCF?, and
OCH2CF3;
wherein aryl, heteroaryl, cycloalkyl, and heterocyclyl are unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1-4 alkyl, trfluoromethyl,

trifluoromethoxy, and C1-4 alkoxy; and wherein any methylene (CH2) carbon atom in RS and

R3 is unsubstituted or substituted with one to two groups independently selected from halogen,
hydroxy, and Cj -4 alkyl; or two substituents when on the same methylene (CH2) carbon atom
are taken together with the carbon atom to which they are attached to form a cyclopropyl group;
each RO is independently selected from the group consisting of

C1-g alkyl,

(CHE)n'aIYL

(CH2)p-heteroaryl, and

(CH2)nC3-7 cycloalkyl;
wherein alkyl and cycloalkyl are unsubstituted or substituted with one to five substituents
independently selected from halogen, oxo, C]-4 alkoxy, C1-4 alkylthio, hydroxy, amino; and aryl
and heteroaryl are unsubstituted or substituted with one to three substituents independently
selected from cyano, halogen, hydroxy, amino, carboxy, trifluoromethyl, trifluoromethoxy, Cj-4

 alkyl, and C-4 alkoxy;

or two RS groups together with the atom to which they are attached form a 5- to 8-membered
mono- or bicyclic ring system optionally containing an additional heteroatom selected from O, S,
and NCj_4 alkyl; and

- each R7 is hydrogen or R6.

-3b-




C1-8 alkyl, (CH2)n-aryl, (CH))n-heteroaryl, and
(CH2) nC3-7 cycl oal kyl; 25 wherein al kyl and cycl oal kyl
are unsubstituted or substituted with one to five
substituents independently sel ected from hal ogen,
oxo, Cl_4 al koxy, Cl-4 alkylthio, hydroxy, am no; and
aryl and heteroaryl are unsubstituted or substituted
with one to three substituents independently selected
f r ompGytasal hehal R eicydivf@raafyoct-dnyin2 4atiitolos\of
striidafrhidee@nmt hyl , trifl uoronet hoxy, Cl-4 alkyl, and
Cl-4 al koxy, 30 or two R6 groups together with the
atomto which they are attached forma 5- to

8- menbered nono- or bicyclic i ng systemoptionally

contai ning an additional hét er’oat opy-s¢l ected from O,
S, and NC1_4 alkyl; and e 7 i5 h dr&gen or R6. 3b
Di scl osed herein areR™—X p

bi cycl o] 2. 22] -oct-1-yl -1, 2, [ azol%s of structural
formula | ti RA NN ~RlL RI1:X - NR2 |R4 R(lI) 5
These bicyclo[2.2.2]-octylt rﬁ‘azol e derivatives are
effective as inhibitors of 1 1(3-( )hydr oxysteroid
dehydr ogenase type 1 (11J3-HSD1l). They maybe usef ul

for the Thesabitgclo[2.20pottyRtiale derRYMERds 28 effbctihies ifibifors of 115-

M N ST —

confrplyir previes@enief disordbrstippnsiat tethe litsitios iof 1 1HED1, such as
hypife ;@gg{ | sl I ggﬁg t ene , .
pr”i Vi de::1 d g clgﬁ%%ﬁge ’s@fpggf (g § b@?ﬁ? %gsob-?% u"pObccgilrt?é iats}iefoﬁcélemms’ and
Metglolic Synggoge. N- N
In a second aspect, there is provided a compound selected from the group consisting of :

F.

N; R N___N CF3
IO
~0 ,l\'
| CHj

Ct

- 3c-




s

CH3 d NHCNCH3 60H F3 NNCH3 3c O OCF3
; \' CH3 CF3 ON/-SSO-NHIC N/ 5 CH3
NN H3C/S N/ CHOd OSo NNCF3 CHI /

-Nf'"4 H3C OH N CH 60H CF3

0
O\\-'Sll ; N“‘N CF3
HiC—" M@_Q )
N
CHs
CF.
2o R 3
RORCS
o .
CHs
OQS’P N“N Gl
HsC—" )
N
SH, OH
O\\ /s N-——N CFs
i
- N
CH,
N—N Cl-
OH l'l\l
| | CH, OH
CF3

-3d-
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NN H3C/ OHCH -3d NN HaC OH N CH3 60H CF3 N -N
NI\ --(=)~NCH3 OH M OGHONNCF3 H3C N and M
f N ONCF3 O=S N CF3 or a pharmaceutically
acceptable salt thereof. In a third aspect, there is
provi ded pharnmaceuti cal conpositions conprising the
conpounds as defined above and a pharmaceutically
acceptable carrier. In a fourth aspect, there is

provi ded use of a conpound as defined above in the
-manufacture of a nedicanent for use in trgating a
condition selected fromthe orouphpqn3|st| g of
hyperglycemé i pSuli rrnc \ di abet es,
lipid disord 69, gbesity,” =

Met abolic 10 Syndr@rte. -3e™Br$cl osed hersjpsa
met hods for the treatment or contrdbHaf hyperdPVcenla
insulin resistance, Type 2 diabetes, obesity, lipid

di sorders, atherosclerosis, and Met abol i ¢ Syndrone by
adnmi ni stering the conpounds and phar neéeBut i ca

conposi tions sf e dissehosedNherein. | DETAIl - FD
DESCRIN | ON OF u@@x /
N
CH, OH
. Me
0\\8,9 & \N I cF
/
HC = N-N ® and
Me
Ve an W
0=5 NN 2
CF3
ora pharmaceutically acceptable salt thereof.
In a third aspect, there is provided pharmacecutical compositions comprising the compounds
as defined above and a pharmaceutically acceptable carrier.
In a fourth aspect there is provided use of a compound as defined above in the manufacture of a
/. medicament for usé in treating a condition selected from the group consxstmg of hyperglycemia,

insulin resistance, Type 2 diabetes, lipid disorders, obesity, atherosclerosis, and Metabolic
10  Syndrome.

_3e- ¢




The present invention is concerned with -
bicyclo[2.2.2]-0ct-1-yl-1,2,4-tri=te derivatives
useful as inhibitors of 11D -HSD1. Conpounds of the
present invention are described 20 by structural
formula L Ra NN R3-X~-( Rt 14 RR (l) or a
phar maceutically acceptable salt thereof; wherein
each p.is independently 0, 1, or2; -3f W 2004/058730

PCT/ US20§; ac LS _independently 0, 1, or 2;
Xis sel ergélgaégﬁ%%lﬁnaﬁ%%&é’?%{%m&Hﬁaéli“‘%’tt prggniedl of si ngl e

hypgaiyeenia, BeQ)presisRce, TypRE dehoil Socle HphY alHh :
Mctitboo Bl iindRaR0 1, 0o R0 RQ "l ,H%%%ﬂ‘%s"lm’m’ and
"0 00~ -~ SERICELE L sy mpaundrangt Rhasmeenticak dampositions ofshe
disgpsed hegeig| car bonyl, (CH2)n-aryl, and
(CH2) n-heteroaryl; in which aryl and heteroaryl are
unsubstituted. or substituted with one to three

substituents independently selected fromR5; 10 R2 is
DETIEEDASESCRIPION 81 FUEATHORS ©F  Nvdrosen.
The present invention is concerned with bicyclo[2.2.2]-6ct-1-y1-1,2 4-trazole

derivatives useful as inhibitors of 118-HSDI. Compounds of the present invention are described
by structural formula I:

R4
oo SN N
R®—x YR
’ N
R? R
)

L or a pharmacentically acéeptable salt themof- Whé’réin
~ “each p is independently Q, 1, orZ; o

-3t
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C1-8 al kyl, C2-6 al kenyl, and (CH2)n-C3-6 cycl oal kyl,
15 in which al kyl, al kenyl, and cycl oal kyl are
unsubstituted or substituted with one to three
WO 20008878 ent s i ndependent |y sel ect ed- f r om RS BGRIUS063/040128

:each R4 is independently selected fromthe group
consi sting of hydrogen, hal ogen, 20 hydroxy, oxo,
Cl-3 alkyl, and Cl-3 alkoxy; R3 is selected fromthe
group consisting.of 25 hydrogen, G -10 al kyl, C2-10
al kenyl, -4 WD 2003/ 058730 PCT/ US20031030128

each nl@@fbpwdeaﬂﬁocyaram kyl, (CH2)n-aryl,

X is sel¢cBb@fromithd gfoaprcyshmstﬁfgd)f a(sﬁglk)umhe@es@;)é aigb; 5 in

whi ch aryl, heteroaryl, het erocycl§l are |

unsg bstltutedFﬁ* SUbStltFll{Ef d%wth one o three

su tituents fjhdependentil'y sgl ected fFiom R5; agyl O

aI /al ken IN cycldal Kyl are urpqsub}t i tutedg ’or

subst ut ed Wlt one toWgroup endent’l’y N~
0;

sel ecR d from R® and ox S and R8 a@e €nch L6
i ndependent |y sel ect ed from t he group consisting oﬁ
hydroge?g 10 fornyl, Cls;6 al kY1, (CH2)n a

(CH2) n t

r
er oaryl { n- het er ycI yl, ({ﬁ]&j nC3-7
cycl oanMdTr ~ /OTN\

S .

R1 s selected from the group consisting of

arylcarbonyl,

(CH2)p-aryl, and

(CH2)y-heteroaryl; _
in which aryl and heteroaryl are unsubstituted or substituted with one to three substituents
independently selected fromRS; ..
R2 is selected from the group consisting of _

hydrogen,

C1-8 alkyl,

C2-6 alkenyl, and

(CH2)»-C3-6 cycloalkyl,

in which alkyl, alkenyl, and cycloalkyl are unsubsututed or substituted with one to three

substituents independently selected from R8.and.oxo;

-each R4 is independently selected from the group consisting of

hydrogen,
halogen,
- hydroxy,
0Xo0,
“C1-3 alkyl, and
- €13 alkoxy, |
R3 is selected from the group consistingof
' - hydrogen, |
. C1-10 alkyl,
C2-10 alkenyl,
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R

25

hal ogen, OR7, (CH2)nN(R7)2, cyano, 20 (CH2) nCO2R?7,
- NO02, (CH2)nNR7S02R6, (CH2)nSO2N(R7) 2,

‘ O pR6, 25 (CH2)nSROR7, (CH2)nNR7C(O N(R7)2

WO( *ﬁ@go) N(R7)2, (CH2)nNR6C(O) R6, (CH2) nNPETSI03/040128
30 A CH2)nC(O N(R7)2, CF3, CH2CF3, OCF3, OCHCF2,
and 35 OCH2CF3; -.5 WD 2004/058730 PCT/ 1JS2003/ 040128
wherein aryl, heteroaryl, cycloal kyl, and heterocyclyl
are unsubstituted or substituted with one to three
substituents independently sel ected from hal ogen,
@Hﬁh@ﬁi 6cycloalkylcy| , trifluoronethyl,
_ % Heponet hoxy, and Cl -4 al koxy; and wher ei n any
mat Iene (CH2) carbon atomin R5 and R8 is
ftfﬂftf&ba’éﬂ substituted with one to two groups

(@qummjcmsel ected from hal ogen, 5 hydroxy, and
-4 al kyl; or_ two substituents when on the sane

in Whlch@%;he!ﬂﬁ@fﬂ@m heterppysiyl msuluﬂ@t@chwbs@g@dweth onettp three
substitueh® ifd@paienAY SR A MmED; WEMIAT Akéiyl ARt cloflkyPiTufsubstituted

or subs?l}lﬁ%h]%{)ﬁgg\é tg girryo é‘g}@ﬁ g{q%ﬁfjl%gﬁ I Stsé’fl @g'%glp i %rkt %’él—é‘f’n ° gtr 3e/ |d

RS and RS agctdeh tadeptmicady yélectadion @k&@:ﬁ@a&zsmmg@al kyl;

hydrogen,
formyl,
C1-6 alkyl,
(CH)p-aryl,
(CH2)n-heteroaryl,
- {CH2)p-heterocyclyl,
- (CH2)nC3-7 cycloaikyl,
halogen,
OR7, ,
(CH2)pN(R )3,
‘Ccyano,
(CH2)qCO2RY,
NO2,
(CH2)nNR7SO2RS,
(CH2)sSO2NR)2,
. (CHQ)nS(O)pRS,
 (CH2)RSO20R7,
(CH2nNRTC(OINR )y,
(CH2)nC(ON®RT)2,.
. (CH2)pNRSC(O)R6,
. (CH2)NRSCO2R7,
 O(CHCONRTY,,
CF3,
-CHoCF3,
- OCFz,
" OCHCFg,and -
. OCHCF3; .+
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wherei n al kyl and cycl oal kyl are unsubstituted or
substituted with one to five substituents
[ ently selected from hal ogen, oxo, Cl-4 al koxy,
Woé{ﬁﬂﬁ’gi')lggyl thio, hydroxy, amino; and aryl an§CT/US2003/040128
heteroaryl are unsubstituted or substituted with one
to three substituents independently 15 selected from
cyano, hal ogen, hydroxy, am no, carboxy,
tri fI uoromst hyI tri fl uoronet hoxy, C -4 alkyl, and
| koxy; roups together with the atomto
Whefelwb heieﬁ@yyla%@l@@lty&caﬁé gemmcmlal &e mmtsumﬁmrsgusutm«h w4th one to

three substithemnty dddeperidently selatehfren baiash | hydenit ey d]ﬁyl aﬁ‘ifluorometl'lyl

w735 CIS) 84653l 55+ wg}grg g A o n 5 ana

R8is uﬁiﬁbﬂdutﬁlmt sebstituted Qﬁﬁfﬁﬂ&lm y!sBME1el h@ﬂl halogen,
hydroxfa%nﬁ & é‘%?ﬂkg'? Bﬁgyi%%sﬁcrﬁs A on tlﬁ aﬁ @Bﬂ?ﬁ@ ﬁ‘lﬁ@l cag%og atom

are takeurtsgﬂﬂm‘rlwmlt thel czmbos atoai notwlneldtlwytal‘-e atmehédtotforme @ cyclopropyl group;

each che bbiRAP sBEPROASAS bR EbRSUER It O (00 T

onsi sting of hal ogen, hydroxy, O 25
(CHALwylpet hyI trifluoromethoxy, Cl-3 alkyl, d-3

ylthio, and Cl-3 alkylsulfonyl. In a
@}@F‘aseger%?%t class, R2 is methyl and R4 is
(GHGs1. cycleatkykecond enbodl ment of the conpounds of

wherein a:l;igd )%13 gfcq?]aéwtaﬁ%%nsg é“%te%awﬂﬁ) chbm tﬁ‘glg Iu§§tguents
mdcpendmlm%qctedtf@an Balogem 9x9, tGM YHC prallodibic, bydiox pemino; and aryl

and hetéHﬁ?ltdr% Oﬂg §u%§bﬁ§)9 %{ﬁ%ﬁpﬁé&’ wﬁ;@fﬁg %% ﬁk stﬁgexgs ﬁéiepeg]denﬂy
selec tedg oD © g”ﬂ?y aljgeny, BL“%IPH; PEHRS Fa@eﬁgtmﬂapwqmﬂm&ﬁ@rwﬂmy, C14

alky] aﬂdﬁp.q aﬁ(dayt ituents independently selected fromR8 and
| ass, Qf this second enbodinent, R5.is

or two K Graup st her,ith e g ip oI iIaws 418 aAched §ommn Sy membered
mono- do pibyebieysing systdn Optﬂﬂ‘ﬁlliﬁ yontaihingf dnU@IATBNa Rt oatoth sBlected from O, S,

dNC 3 al koxy, Cl1-3 alkylthio, -6 WO 2004/058730
o g‘é‘%ﬁ%zagg?;/ 040128 "and C1_3 al kylsulfonyl. In a

each R7§ubydragen @fR&.his class. R2 is nethyl and R4 is"

e P o AR f A o

ﬁlbYTaEﬁ‘ thyl & whi Chlphenyl @dnaphthyl are

_ unsubsuﬁit&i’d)rséﬁ%titﬁﬁéh ’WﬁH OIﬂe ltlkf&l, %sgﬁl@ms ’m@ékgn@éﬁﬁ?%lﬂected from R5 Ina

hree group

nsubstj.tut ed stltute
class of H‘l‘ﬁu‘é?;‘%ffddl@ﬁ?tl’ ?5%1;&‘&(%@0&% & granp gensisting of halogen, hydroxy,
trifluoromethiyl, Unﬂomtﬂeﬂioxyj (5] ] aﬂcy&lﬂbph ali®oxef Ci 1y z&kﬁﬂﬁs,sand Bi.4s

R4 | hdro third class of this
alkylsmférﬁ%loﬁ{n ﬁéﬁ‘ic’jdaﬁf@fa% g?ﬂ%’aleawgﬂﬂﬁélﬁ @onsi sting
of hdhagerundrepshodityent bf tl]bedﬁfp@ﬁﬁdsfbﬁ theP resent: mventlon, _
X1sas1f£lig{)¢’cﬁromt hoxy, d 3 al kyl, koxy, -

and Cl1-3 al kyl sulfonyl and R8 is sel ect ed

Rlis phmx}; ar m;é)t!@rl duphich phenyl and naphthyl are unsubstitiated or substituted with one -
 to three substituents independently selected from RS;
" R2js cyclopropyl, C1-3 alkyl, or C2.3 alkenyl; and
R3 is C1.6 alkyl unsubstituted or substituted with one to three subsntucnts mdependently
" selected from R8 and oxo.
| In a class of this second embodiment, R5 is selected from the group consmtmg of _ |

halogen, hydroxy, trifluoromethyl, tnﬂuoromemoxy, Ci-3 alkyl C1.3 alkoxy, C1.3 alkylthw, 3
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consi sting of hal ogen, hydroxy, oxo, Cl-4 al koxy, CA
aIkyIth|o Cl -4 al kyl sul fonyl, and phenyl
shhtuted or substituted with one to thr
Woliﬁ%ependently sel ected from hal ogen and 10 PETAs20S 0128

trifluoronmethyl. In a subclass of this class, R2 is
nethyl and R4 is hydrogen. O In a third enbodi nent of

t he conpounds of the.present invention, X is a single
bond; Rl is phenyl or naphthyl in which phenyl and

n%ﬁgésh 11@ are unsubstituted or substituted with one to

and C1.43 "1 Bk iIp gsubalassif dhis alaes R2yis msthyt ardiR iohydRsgen1 Fn another

class offtllis bﬁlb@&iﬁic@@'@ié'sele@ed :froﬁ{ 1y | ou%rcoﬁast?’n Iﬁﬁﬁg rgiafb,ﬁ%xo C1
e het ar vvher n-phenyl Tan er Tt

4 alkOX&S%lpﬁ ﬁﬂ%h@ : Corkalkgen %Fam lsﬂgtmnaﬂ apf ehegyi Ansshesitptgd or

substitutddrveith neadithied @fiups hﬁ&ﬁ@f?d’éﬂ éléétéﬂ{r&ﬁnt]?:ﬂyg% Qﬂzgﬁ‘luo}dﬁmﬂzﬁ In

ss of ls e
asubclﬂgzaﬁt gl ang Tl nyropen. shes dicisnof (higsrslpdiment, RS
is selectpéh &I the; Em!lpﬂonammfdral@ﬂb,sﬂ}ﬂrmdyedlﬂlﬁﬁomthﬁ aiffuovéhditioxy, Cj.

3. 915 ) % R 1 OBROABTHRE L5 e oo

conmstul:g@f t@?qﬂgﬂ en s pren bt aH@pm@@m aHgy&thm; ¢1-4 altkylsulfonyl, and phenyl
unsubstinitkd b%@tﬁfﬁieﬁ%lﬁh ?ﬁc{]ﬂo prgféé?rk %tli' F$ec %:’ froxpikmag:gen and

al oxy

 trifluo ybelashp M@qsﬂ% is m@thylsmdét Ibydroge®R4 i s

hydr cmarumd BroBodiicn o 88mBburkd bf ' IS
Xi W:l ﬁ azol yl, unsubstituted T rusubs%lﬁ%?% é“uvéﬁ?h one
15 a SIg'e RO e to two substituents i ndependent |y sel ect ed

R1 is phewyd or REphtliyl imwhidhopleasl o8 tkplitBylckeGssubRButed d@9sBNituted with one

to thfee%%‘*"ﬁé’{"k"**f PEFRITBIREORE] o 00”1 Om hal ogen.
R2 is cy 9BFP 1{3 algylapr;p -3 alkgnyl; @B‘il onet hyl ,

) | R3is ph&ﬁ}l g)i‘ lgéuiél?H?l B@¥ein Fﬁéhﬁ'e%ﬁd lfét&h%'g%e chb%gﬁfggf l asﬁgﬁuted with

20

2

one W“ht@é yhsgtents éﬁl“l‘?@?ﬁd‘?gﬂy srdedted fmmd&s are applicable.
30 lhh K 1 b refix
¥lass ofis@hbodi@entORD & m%gfkﬁﬁ ﬁn-gi;dn@&n}aé}gop

chai T ot °X¥mﬁ%c§m s R dephsnal ngientated or substituted

‘with oneoxrithbonead itknes smﬁmmfs mdqiéh t;tsél@cté@ FRARONB A shilass of this

ctass, RSIE L0564 8 &@%&Mg@% i qgs%a 2. Wiy tbopdine:

, tnﬂuoroq:gt,hpx}b lﬁly$ K1yB kﬁé}b 10 awsd .3 allylsulfonghdn a subclass
_ k [ ed nunber of carbon atons
of this subBfss, R s mewyf Ei?d kﬁqigﬁﬁgéén 1 so -7 WO

the term al kyl.
2 0041%61?13’03@@# tes eobpdingae 83 it oxadisendylc ysubstititetl or substituted

with one@whﬂxttﬂfé to WS s@&ﬁﬁiéﬁ&tlh n@éntl sgﬁé%d?foﬂkgmhed al kyl
al k tructures, Wien no

Ina S“b%m@ ﬁaséaﬁi wv%pm%sngﬁ@m substituter with enq it threg substituents

independenfiyssiscted fermakelagen dodraxtyaCs alftylnhﬂnordlﬂd:thylatuﬂtﬁﬂﬁﬁeﬂmxy, '

‘_!_én_dcl'zlloalgﬁ) rlhtgrng ?‘g%%hegggryﬁggas |nag%ei%qtaﬁgglfs%aéﬁg@§s t he

L300

- car bén uettbiereinghe following definitions are applicable.
"Alkyl", as well as other groups having the prefix "alk", such as alkoxy and
alkanoyl, means carbon chains which may be linear or braniched, and combinations thereof,

-unless the carbon chain is defined otherwise. Examples of alkyl groups include methyl, ethyl,

- propyl, isopropyl, butyl sec- and tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, and the like.
e Where the specified nurmber of carbon atoms permits, e.g., from C3 10, ‘the term a]kyl also =

B .-‘7;
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5 defined otherw se. Exanpl es of al kenyl include
vinyl, ally!, isopropenyl, pentenyl, hexenyl,
e 1- propenyl, 2-butenyl, 2-nethyl-2- buten
wog@g}otiﬁgl i ke. Were the specified nunber of“&'ﬁ?i?@??"“‘“zs
atons permts, e.g., fromC5-10, the term al kenyl also
i ncl udes cycl oal kenyl groups, and conbi nati ons of
| i near, branched and cyclic structures. Wen no numnber
of carbon atons is specified, C2_6 is intended. 10
"Al kenyl " neans carbon chai ns which contain at |east
lﬂdUdeScPdéloéHWbﬂﬁunh epdeombinpliens of dinehr on hrepneheidatkyhehaipecombined with
cycloalklyl mmtur@&f Whed 6 86mbér FRaIoN atdn®is sﬁd&iﬂeﬁpﬁl Fx MR,
of alk nyI |nclude et hynyl roparg
3- met K\kényl F;g@ﬁnssﬁﬂ onghﬁgsb W&contgw(pt {q@gt gneycarbon-carbon double

bond, andHgEtw tﬁia&ﬁbb lmgﬁ' ot bﬁdﬁbﬁéﬂ oﬂfoﬁ%ﬁd‘a&ibnﬂh@reﬁ? > &ffesdithe carbon chain is
ur.a car,bo | C I av eci
defined GReRuiRs, Jrxady Sinclodle Py, alfleisnBosivy iyt hetenyl,

‘heptenylc y-pregengly gllrhutemyl; IZGhemyl-Z-bﬁﬁnﬁyaidlhe tike.| Wheyptcthe Bpacified number
of carbof %fon@RBhit #,Vﬁ(l)rﬁ LY, theat@fhlﬁﬂﬁn 1la58- mclu&s?&aogﬁlsﬁ))ilgmups,

Ic unless state

roup general y 1S ~“nobnocyc

.and combingteny afdineay bra@aﬂlddwndg:wdmam% AVhenncenpbrres sarbon atoms is

specified)0yeg Wifiendtell i ned. . The term "al koxy" refers to
stralght oy, branched. chaln al koxi des of the nunmber of

car bo Irdneass sabpr ghaies which cantain 2t leastyone carbogrpprbon triple
bond, ant WHEH may bé'lllﬁedr ot BrahdiitdorlcomBinatiRUhesys, IAMAEIes of alkynyl

include ‘ﬁ?‘tgf‘&r i)h? T aﬁ'ﬁﬂ%’] &et Cp’gﬂcﬁgﬂg@ﬁg: %“Q\%‘Rﬁ‘gﬁl ? Pldgs of

t he "Gueibakyldis zatibetrofalkybandipeaisfai sadm(ted garbo&tli6 ring having a

| spf:c:lﬁf:c:ﬂmﬂl#I Fﬁ¥ %}rborf %}g@%’ E[}LHJ?; #:}tcﬂ)aﬂg% l%?%l%gl’opgf cyilobutyl

cyclopenmecyp Ylatyelohgpivh @yclp@cftﬂs sd tbe élkc aAgmloeHcyb geonp lgemerally is
monocycﬁlc me@ﬂtﬁﬁé oﬁ‘fer&l E. m@zgf)ﬁﬁk% uﬂ%ﬁﬁ%n EBQE th%fvﬁge defined. .

eI‘WIt

rang f‘.tef@ aﬁ@ﬁ?zsef%ﬁ%maht@é ra@t:lpgﬂ@mnrﬁékomdes of the number of

- carbon atoswspspegifitdife.y10C 1 f5-dliuixy), aramonumber withid thes tangeti.e., methoxy

09 "tﬁl k{l.sul fon&l " refers to straight or branched chai n
) GPRZY- IAPFREY: F-1t he  nunber of carbon atons specified

( e. gThe €tm “alkyithiodiréforsytb straight aryaneliedelaimalkiplsalfides of the

number df2A&3Bn a{dmses ﬁ’@fi 'fé’% ?g&{ﬁoﬂ%ﬂﬁwé%y)rwﬁﬁ{eg #ﬂ?ﬁﬂ m}\ﬂlge [ie.,

|soropy sul'f ony t'erm “al ky

~.methylthi )gleﬂlyblhl%lsgptopalthlbrdnil;hed chai n al kyl sul fOXI des

Of UitRe 1 USRnG okl ROl Q%bﬁﬁ?%dfaﬂlﬁﬂa&ﬁegof mgnumbgr

o caor 8 HAGEAL 4 ISR % S L Woat
methylanmﬁ@,raﬂ@ﬂaﬁhﬁ:@l fsbpoo 1aﬁ£ﬁ‘o k-butnih6ree j.al kyl oxycar bonyl

refe ‘o st g ranched chain esters of a |
GO Sraigitor braucksd chain ikyiselfonss of the

number of Iqerbnu msms specified bog., €1 ajﬁkﬁmfuum),e@ apg ngmber @ithii this range

hi
Do metfy MR ARESORY, AN Rt o .3
. et hy'ﬂ'ba;war“blhylsblﬁrqi” tefery tocstpipht bobyghdhed ¢ cﬁaiu‘llﬁlkylsulfomdes of the
number of @8rboR afomtApBGHibdE2p) Oéﬁ.Q,Az@laﬁﬁﬂﬁnyl) or any number within this range

' [1 €., methylsulfinyl (MeSO-), ethylsulﬁnyl isopropylsulfinyl, etc.]. .

u

The teym alkyloxycarbonyl” refers to straight or branched chain esters of a

| - carboxylic acid derivative of the present invention of the number of carbon atoms specified (e. 2

- Ci1-6 alkyloxycarbonyl), or any number within tlus range [i.e., meﬂiyloxycarbgnyl MeOCQO-),:

35

l ethyloxycarbonyl or butyloxycarbonyl]

9

-0
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- quinolyl, ipda

.groups, rfdglsl ahd Afg sﬁ@nﬁrdoﬁﬁalmﬁg ANy lﬁ'ﬁﬂ)éﬁso%f; Atuddd £ mm iI; o f—g qlngs

"Aryl" means a mono- or polycyclic aromatic ring
system containing carbon ring atons. The preferred

e monocyclic or bicyclic 6-10 menbere
wogp%@ﬁrﬁg ring systems. Phenyl and napht hyl gpyuszoosmm:zs

preferred aryls. The nost preferred aryl is phenyl.
"Heterocycle" and "heterocyclyl" refer to saturated or
unsaturated non-aromatic 5 rings or ring systens
contai ning at | east one heteroatomselected fromO, S

and N, ﬁrther i ncl Udg@% the oxidi zed forns of
sul f urATYh RN 2 G9TQN BT RABCYCHS arpnlabis TR sysiemycoBlAiiag carbon ring

atoms. The bm&ﬁredtae_gtlﬁ ﬁh}tﬁt{}ﬂgfc?ﬂﬁfbr(b”f )w 611'()%6}[19&% g’rﬂamzaluﬁ émg systems.
Phenyl %“déé“?r‘g'r p’ffgo %363'}81 i‘hgmqs %ﬁf&araﬂflr’r& ! dazol i ne,

pyrro rHatm'pcp;a’ raotl " beterecydlet mbmrsmy:rtam or unsaturated non-aromatic

oo Bl 8, B, T o
includingithesoxidiged @ﬂ@apifﬂﬂﬁmlﬁﬁoandrw;_r Exampiesrafhaterocycles include

tetrah dedf@mnmr AHARFNEL S I A x50 gﬁeﬂaﬁ?& rgéﬂ &ﬁﬁﬁneop@e{a% el

mselected from 0, teroary

\ plperidl%é%ﬁ%f’ Bpidazafiding igidazolins, pyrralinekpyradidie, tertral;:adrop}’ran
. dihydropyal) oRsthidanke sdithiylehe) a| K iosai) 9,308 EH4HRS Yedthiand, *iﬁibm% olme and

the like. not aromatic. Exanpl es of heteroaryl groups i ncl
pyrrolyl, isoxazolyl, isothiazolyl, pyrazolyl,
pyri d'ﬁel;eroatﬁ" meanmry;irpma o pdrﬁhlw arotﬂatla ﬂbtambmla that contains at

least ond fﬁi@@éﬁ%ﬁom s@Legféa ?19{1]1 0, (Srahﬁé\f)l ﬂét%et £yl g&lgé%c:l%es Het%roaryls fused

pyrim
to other b@ﬁ%e&mr spch ab@w pmlgezlbyly rmd lmmgymsauame o aromatic.
Ex lesélolﬁnéte
oL T B AL Dl s, i,

Wi
oxazolsl R Roivh fhiad cﬁ?rlgﬂﬁ 3L, BT RgRIY. iakelybifonriziny,
thienyl, p;amnﬂmybmdisnxrzolﬁarémmzﬂr HRAPGRREEND b¥haothiadiazol 1

P TN g

indolizinylicinmblinyl, phthidazphyl, quinapoling, ydtphthjrrhmyz Ofadsaoll, beﬁitﬂ:hoxolyl

qumoxaﬁrﬁr?g?u hhﬁ ﬂg&raéﬁeﬁ%% con ar Al etd%@ﬁ{ y ﬂgg'réﬁgﬂﬁsbwgﬂ“eny}

pé vl isaquinelyhidihgnaofgranyh gad the' likal Fge héteroef{elylsartdmaeroaryl

[irl%] are general preferre uor i ne’
pr ef ﬂ@“ﬁﬁp%mn&r’@owlﬁsﬂﬂﬁmd@& &ﬁllfa'me and fluorine

 are generallk pleferred. Fldoany iGmOpréERred WHES BeAiodeRs Qé?s%suté’édﬁh%n alkyl

n pharmaceutical compositio
oralkox§§‘5€¢1 e‘ﬁgﬁg@ Hd%rr’t lzgags a product conprising the
act i The teng"eathpositicn)’, asincphhhigacenisal cmﬁgbﬂﬁbﬁi i {ngondbd &

encomps BB ol st i . B Rl st op

the camqgmeél)@gtanb prc@pctagkgph gesultsdirtthynorintisecthy; fuvnr eombindtivg,

- :complexétfbﬁ R ‘ﬂgﬁ@éa'imn%f ahy Bﬁ% g ﬁ‘nﬁfécifqﬁé ﬁgreglieno{ é‘%@} &iggogzagpn of one

30

35

he lngre Il ents, rom ot
Or more frfﬁleeemg@rireaﬁsorofroraw@qsm Pémﬁhqm@rsmemgemjmfemm more of the

"~ ingrediends; Q‘Qfo@tcﬁ'ﬁély, thé FearBlASIREE itmﬁ@ Hf’ﬁ‘é gr%éléﬁtsln%xg:fdﬂeencompass |

thﬂ enconpas an

: ent |
any comgiyson made by admisinga com he, Riegent AWeHiPB And, phamaceutically
- -acceptablpbanmnceutl caI |y accept abI e car r| er. The terns. ‘

"sho L‘Pﬁ* t%lt‘ﬂliSa‘talﬁthlrflli(S)Eﬂil:lOn or” g ms ﬂnr]gga”%ompoggg should be-

“anderstood to mean:providing a compound of the.invention or a pmdrug of a compound ofthe - |
invention to the individual i need:
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understood to nean-providing: a conpound of t he
i nvention or a prodrug of;a conpound of the 35
invention to the individual in need: -9 WO 2004/ 058730

WO RROHOIIH03/ 040128 Conpounds of structural fREFSL03/040128
may contain one or nore asymetric centers and can
thus occur as racemates and racem c m xtures, single
enanti omers, diastereoneric mxtures and individua
di astereoners. The present invention is, meant to
conprehend all such isonmeric forms of t he conpounds
of stEempeimals of sirwairal formald Sony contairhenecas mpare Asignmetric centers

and can ﬁﬁﬁgcbxﬁ'%g bels ?rﬁa't aﬁ@ Eic%hﬁ‘c 2b@hksisth né@éﬁ&@ﬂﬁoﬁ%d&ast&egmenc

unl ess erw se, are t to 1 nclude
mixtureganhad d@ﬁtﬁe@mess@ reresepripvention pemesrhyo eoarrehend all such

1somendjﬂ>‘é1‘ﬁ§ bbﬁ‘.té cBﬁfp@hﬁHsf@)étrﬁé@hﬁl fcmuta?m ?nrer s such as keto-
enol aut ofrer s. e autoger.s
m xt F gglflpm{jﬂdé r&g einFonfa olEtinic ﬁlgvﬁc H)onss and
unless sp@mmhiawm‘e siekeahtitodinclidy bath & and ﬂgemmmmmsof

S T IS AL e LOBbAwlas TR REBATRLASL Bl L such as Keto-
enol taufomecs. | Theandividusd taatonzas, iapwell ﬂ@mlﬁuwlthquearg@nmassed within -

thccom{:ﬂ!éd?ﬁ cﬁsraﬂ%hﬁﬁ{g‘i' or ethyl acetate or a mxture

reo of via chiral chromat ography usi ng an

opt i c,fénmgpuné& of sranciral foana | map bs separpiedintg their individual
diastereSib@h@9 BRF0F SfdmpleBvachEnd efystallizagsh Ry’ duitible sotvent, for example

methanc] py Sl S wﬁ%af S QI SAgosRhy agingep opticaly
active staorasspitaye. Absdlue stebeochagietny mag bt alettrmmed by 3syayroeyatallography

of crystaflﬁ{étp?{)du%is orncg}ggeta]ﬁrg% 1%' ED%‘%% o g&z)fzﬁ% ﬁgﬁ]\lahéé& ?f ﬁb%ct:ésw With a

any ‘'stereol's e genera
reagent eapfaiting Aw Asynometsic aenter oﬁiglowg abknlufervoufipyration.

St ©f SORRRAIVELC ady AERERbRe! (7 WbnfRlha B 1K o0hErE) sl -

mat eri a ltg nown ~absol ut
may be uginedby dereaspecific synlipsis usivgepticals ewe@rwwmlﬁm gagents of

known aﬁsﬂmhmﬁﬂ;&ﬁ| conposition is addressed 20
npr.i si a conpou i.n accordance with structural
f or mi & dftfergpt 35{’%'1 o ﬁ‘ﬁé’é‘tﬁ’f‘?‘%ﬂa 2 R?ma%f@%?% pPPQsifion i5,addressed
comprisihg |a\cah@oﬁzlitbﬁmf:ordhﬁbeambsmtumrfomﬁlh Ieora pharmaccuncally

e RGBS, 0L o504 b8 .

the term Seolvate’tisaficant ¥ hydrhtel. aalcaholatd, or athﬁt selvata of wstaﬂfzatnima

Y% e P the SR A B EkitG SFhetplycomia, disbetosor

di abetes or ance

insulin resistase i o Maspaian natieRan neadspf éﬂ@h reaimgnt md%qqssed, Vzlych

25

g B, B A O e i
ﬂ%stwctvrﬂ? gﬁ\&‘ aalqr heallysalt prsplyafe thereofo, sol vat e

t her @@hmothér @pedt bEthedfvmabn, afméthed bﬂttmhgqmqﬂsuﬁﬁtdepd]dem
e

| ol P el

30

comprising edmimdsteringteths phttene dn antidipbétix effpctiveramomitef acgmpound in
_ accordzﬂcg%lﬁasﬁggﬂ'aﬁ&nﬂﬁﬁi di abet ic ef f ect ive am)unt of a )

In another aspect of the invention, a method of treating obes1ty ina mammahan

o .patlent in need of such treatment is disclosed comprising administering to said patient a. -

: - ;.compoundm accordance with structural formiula I in an amount that is. effective to treat obesﬁy

* In‘another aspect of the invention, a method of treating Metabolic Syndrome in-a -

a mammahan patient in need of such treatment is disclosed, comprising, amstermg to-said
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. d noyganl ¢ or or nic ac
¢ motimitg g, o4 ng s dinzancrrlfonsice bentzepin bicatbonats, bisulfat,
bitartrate, bateybromide, cambylata coetiinaty, ehlsald, cldvalafkte! éitxﬁféndm%ﬂo@lﬂonde

e, i B BTN U, ch, ot -

30 accordance with structural formula |I. In another
aspect of the invention, a nethod of treating obesi ty

a _mammal ian patient in need of such treatnent is

WO&P‘E‘&’%”Q&d conpri sing administering to said pRET/EHR00H040128

conpound in accordance with structural fornmula I in an
anount that is effective to treat obesity. In another
aspect of the invention, a nethod of treating
Met abol ic Syndrome in a 35 manmmalian patient in need

of such treatnent is disclosed, conprising:-
patient a deinpowddn acaprdancs wiith stradDra\orBObLY i858 ABBun that is effective to treat

MetaboP%%Hﬁ%H:Q?’/ 030128 patient a conpound in accordance
_ ructural formula | in an anount that is

ef f ecll anothepaspeetnf theviavensisi; & neihedrof teatingn lipididirerder selected
d
from thagi?grﬁtcgﬂsﬁsdn?%f uyéﬂf,mehﬂﬁ iy eﬁgid%ﬁﬂa ggérﬁfeﬁdggﬂg@xi' pi
hyperchigleSrdlfaianos

Y Figh bt i 3 gbmAln Rabg R ek pEsuch teatment
is dxscld?.thex)ltﬂpﬂkmgiadmﬁhﬁm@g tol s@iéﬂ pdbkat a&ﬂﬁ’n ﬁ?lﬂ-@teotdan& with structural

| pee atment s
fom'ﬁagﬁmg@ g t atl‘rspﬁeémﬁﬁ ﬁ‘?‘@‘@f‘iﬁ digpr ?}' said patient a
- conpolaraother aspeasiof ﬂwaevmtioh smethot] uf Erbaﬂnfgmtlmrbm:ldrosuﬂm a
mammaﬁQn ﬁﬁéﬁf‘fn rf bt éu% tehdnt Ysedlgc?osteﬁ ec%%nﬁ)%%in% adnﬁm teﬁgg o sai

r er n anot er asp
patient %?ODBIP%‘& dimarcardangeokish étﬂmlgl fopmpla Irmmramwm q@cﬁwﬂo tioat

atheroscheg€ls. of such treat ment is disclosed, conprisi ng
adm n %‘ﬁg“aﬁg qs_lald 1Q patient a co ound in
- accor’adned E“l"ﬁc'fs ¢ presentanvengpnis congerped with shasssof the
compounds efcstruvtaral fortnubel for ﬂiehﬁhﬁﬁéﬂth YpS cenﬁﬁpihhﬁlﬂin ﬁﬁiﬁﬁ?ée F]Ifype
v, s conc e use of the
disbetes; BAUEEE, b b Gecipf? ﬁaﬁéﬂ%a%oﬂc PRESat nent
' hyper¥gtpdumnher aspeasofl the preseitstenten pibyjles for the akmdfahe

.compouhdstduHEmR Wa 9 ?liég%%m%f%t[ﬁ? F3GhHi Gt f(ﬁ'qlg e jn) the treatment of

Met abolic S urther aspec

a COHdl“&Pé%’éFFFd Fretcthe BEOMP sPBsistngof fiyperglyeemizeingulin resistance, Type 2
dlabetes,cma At Bbé%ItSr Uthdsblerb s, Frl Métaﬂdikctégﬁd{b?d&” acture

of di came %{? r use ipn the treatne
condl CSATDaY Pg SrRTEReNt MeeRfiappax bnadnaipistggedin the form of a

pharmackyyjraily byeptible,saltNThé iefm"phirsiaendRally Méb@pt%ble@aﬁb%f&§ to salts .

By e MO X E—

organic baaeeemdu mmrgamc] oberganiniacids.t Salecbfibasit hemt)mmdsmhcanpa%@ed within the

term “Ph pnar mac egt | cgﬁﬂy %g@g%%%q%ﬁg ){l? SJ %fgf é‘qna)ougf‘? gf thlS

- invention Whch s gmely mr@ﬁmaw@mmﬂye ﬁmwc abither svitableaxganic or

inorgani®a8@ SRepreRMtse bA1&! ot Ba§iS cb ?6&% gg tHY spres?ﬁ%ﬁl%ﬁh&ﬁﬁ@lﬁde, but are

' -=‘f'¢glycollylsnaamhtﬂ bexyimgsmcinate; hbabaning hydobesthide, Ijdpdcht@ident i ve

o300

]

‘hydroxylﬁﬁhflﬁ%@fmgﬁé ! 1§0tﬁﬁ’)ﬂpt8 U385 e ackoBond {eefa%?éte,l SR 9fate, mandelate,
‘mesylate, methylbromide, meﬂlylmtrate methylsulfate, mucate, napsylaté, nitrate, N- -
- methylglucamine ammonium salt, oleate, oxalate, pamoate (embonate), palmitate; panto*_thenate,,
. phosphaieldiphosphaxe ‘polygalacturonate, salicylate, stearate, sulfate, subacetate, succinate, -
' tannate tartrate, feoclate, t@sylate triethiodide. and valerate. ‘Furthermore, where the compounds
. of the invention carty an acidic moiety, sultable pharmaceutically acceptable salts thereof
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not limted to, the follow ng: acetate,
benzenesul fonate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, brom de, cansylate, carbonate;

WO 2087873 cl avul anate, citrate, di hydrochl or PEEUS2003/040128
edetate, edisylate, estolate; esylate, fumarate,
gl uceptate, gluconate, glutanate,
-glycol Iyl arsani | ate, hexylresorcinate, hydrabanm ne,
hydrobrom de, hydrochl oride, 30 hydroxynaphthoate,
i odide, isothionate, lactate, |actobionate, |aurate,

include, byf aeaot hmitedhtoe saliveietized from inprgapicdeees inpbading plustines,
ammomﬁﬁlt BMJ:lE]h]E E@ﬂp%r, EE%E Niskou fAh®m, Sum Wfq%t frangamous,

net yI gl ucanune_ anmom um sal't,” ol eat e’

POMSSI“B& a?fgtl@, 2ipg, 84 the ke Fsaewatly prafomed aredhe A0SRy iU,
magnesnnhgﬁah@mﬁ wnarseﬁlnﬁﬁaﬁs smw&s&lv@atfmmiﬁace&abu%caéﬁable

I at

orgmic S Rt e bR, e o BRGRAT Eeondhg e BACE i amins,
and basiv adreexchengefesits) emaimse:,rgmmer bethine, caffeine chdHin@ N, DF t he

ens G FALRR 25y MBS L a2 Sparppnc,

- ethanolagnm/eﬁwkmg@ammw stl@ylamﬁmims Nietheglpipesiding gluwaming glucosamine,

histidine, hifArh®aih 130%?615 ﬁE'l Sifle,th@myil ﬁﬁﬁlﬂﬂl@' ﬁoﬁﬁ%ﬁﬁe piperazine,

|nclud|ng alum nium- calcium ¢
pipeti %P?lwemmpé@ﬁu@ugmcmnmw (Fhgpheaming, mﬁ*&ﬁ&ﬁﬁﬂ% trimethylamine,

mpmpylaﬂmaaanﬁmmammmumesodl um zinc, and the |ike. U

g ddr it thf SRt A arbontlic atiit D pLaball ekbupeingspresent in

the compfounds pffthe peesent inveationy, ;mammeahd:ailyfacmmm astare of takoxylic acid

- denvam}égssﬁéh WGk n_?leeﬁﬁ B?Bﬁrglogidn);s;ﬁ{eﬁiyl o‘?%%ﬁ%ﬁ%‘am%” gf alcohols, such as

rary a
acetate or mal@fa; hm@semldgyaﬁg Ingluded are thosgiesiersand eyl gronups known in the art
for modif@ihgé eR6lubAfiPbi
or mo gyﬁ % ; 381l ﬁig? Zﬁbgllroe P% ycg%hﬁgfg% 2%1{1)&15 a0 GHEAN D Rfease or prodrug
form "lat?“& met hyl am noet hanol ;* et hanol ami ne,

et hy|ImﬁmeamdBﬁtooB|-tﬁztt,hﬂs’\ﬁ©ﬂ BBk, &*ﬁerehbe@wﬂlemoaﬁfduﬂamf

| structura?t Tay a%%mgﬂg% F@én F’?Fiﬁdeﬁg? B #%age dirlc%gg %@p}tﬁ émd also salts

~that are ruit pharemcemicallaqoeptable s, th@,oéw akdd a3@recayonsto the free compounds

or their @aaﬁeaeﬁ@aupnu&aegaﬁ erstaiplgsp{ WSyt CladipBBi0gs. 1 i he

like Soma'@e. anidpn pmoulaség@hyca*amobﬂm ghinpownsis f Gtr@@H) formula I

are inclu@d O fSlerd iRURiGIFAWelR! esent 1 n The compounds of
ent | nventi on, pharmaceutically acceptable

. eot oo gmp o dodoribod BRTgin aje sloetiveveibitars of tlmsllﬂ-HSDl enzyme. ()

- Thus, theBiekssk invektioh relafs 1 tﬂéﬁlldé)dfﬂi@l TRIHDID 1 infiibitdeYdor inhibiting the -

rivat aI coh; uch as 15 acetate or
reduc tasmﬁbéf&i‘/e* Yﬁ@h}f‘% @é&y‘ifpmﬂaa icl} is respgBsibledpr the conversion of
cemsoneancbomsyl E}toesmrdmb Wassmﬁtb@ w&lﬁ:tnunfeﬁius rmxbrdets riﬁclh&ﬂag NIDDM,

T N T Y —

-the preseuhmammmmbcnem J:haisvelﬁ d:oﬂxsobmrd othmﬂdﬁd:ydmysmrmmem target tissues,
-thereby rﬁﬁﬁﬁ%{ﬂg §ﬁ9€ts Eféégﬁy H&E %gkéérgk?laa%? ot g?@g th?rdt%gsr&ermds

arnaceu I Ca

Inhibition pf H1EHEDI canbe psagtogreat anst cq;ml du@aé@ﬂ inedintegl by abnormally high

e

- i
Jevels of %ﬁﬁﬁgf Al ofher) ?ﬂhﬁ(&%x QERidLS StbhAR m1 LY, é'ng?éﬂgﬁl%smn and

oun helr phar mace

o ':,‘ dyshpldeggp.t g&gzp qqofoltlﬁeIﬂSQQ, REWELY 10 the hrain sushias aslower cortisol levels 1 may |

- 35:;»also -be useful to treat or reduce anxiety, depressmn, and cogmt;ve impairment.
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Sol vates, and in particular, the hydrates of the
conpounds of structural fornmula | are included in the

_ invention as well. The conpounds descri bed
WOE@S@%}E are sel ective inhibitors of the 1113- H‘Té"lﬂism":"’o“’“s

enzynme. C) 25 Thus, the present invention relates to
the use of thel113-HSD1 inhibitors for inhibiting the
‘reductase activity of 11 j 3-hydroxysteroid
dehydrogenase, which is responsible for the conversion

assoc RPN, PHONRIP R i b e | IpHSIoLihins Btk

treatmenppestroly amdﬁsdahpm ¢emeatlon rislalving theensst ﬂTUi"Qecafaﬁag the nsk of

developif B AFS1, b 0id 5 ot R By prcaor

: uncontrc&leﬁ @momnt@ :of hgmsob@tdtoe oied sortinosteroigistin & msuealianJatient,

picud . SHE DR S OB AR P

- formula ber a plgps upc@b)hao&epte@eaalt@raoi@én thegreof. cbhthztmn ofithee hHeESD1

enzyme Hﬁﬁk ﬂie&ﬁn%ﬁﬂ@&ﬂﬁﬂsbﬂé Shebh is h@fﬁ?d]ﬁ! ifdrt ‘i@éérh§(§l' wﬁﬁﬁ can cause

e&

: r.1113- toi ds, Nl DDM
or ‘mmﬁ%g f"&ﬁm%‘g@% ﬁefﬁeaéwf ‘é"ndﬂﬁ‘ﬂﬂsﬂ# RIS B expessiic aggunts.
NIDDM #nd Eiypertengionn t he bra| n such as to | ower corti sol

o &0 EBihpondls 38 i€ intEiat g etbd S8 miBbidis BREFB-HsD1 er 115
HSD2. Wbﬂﬁﬂ‘@ﬂ&lﬂbmm@ﬂwm B4aBaaBfor Thicigendispl levelsahd traating
condltloﬂs%llatéﬁ%r&tﬁem%ﬁﬁ o?‘; oﬁr}glﬁéﬁz LR Qlllﬁ'l%Eﬂ&.%r s ects such as

treat ment, contr I'Toration, preventlion, ny
hypertengig onset of or reducing the ri sk of devel opi ng the

di seasﬁssoma@nqﬁ@dﬁhmﬁa utenq&cogm%Fd gﬁﬁﬁf%tﬂnﬁt@ dimofsS, which
ed ajppun

t ed
atsoscs JEh BlsBfonit o S RnEhr B Rt v, B ey i

reduced, pablitingtin irfsreaaed glacdieogsnesis Andreleyatby leiviie of @lticodesit Hiad I v,

s 82055 SRy PR sl UG i

' 'vac 2 digbetoninghe hesserste of Rbivirimally bighdévelhef cbiif®l.HSD 1  enzyne -

20

30

49: sas-sﬁé{/’@p%s,ﬂ}e aglglmsgaﬁon PR e S it 2000

* in the treatment or control of obesity. Long-term treatment with an 11-HSD1.inhibitor is also

| ' m I-]?gﬁl@@cl&W&E?dl?{%&ﬁlﬁ:?&ﬁé&%ﬂ%b&%& d Pe%&ﬁ@{ (y%')resent

to,cortiso can cause oOr con

often lea W@WQW&S% Ighibitigage 14B-JERshifin thegaiiripk dagtissl and cortison in

specific tRERSeN favoNofedi@sdieye anounts. NI DDM and Hypert ensi on:

i i BREGRERon o] heshpeuioal ceptive papan opa AMRDT inhibitoris

effective imntindating; mnmtroﬂmglaéla -ahiSRbratifig teaktiptdmy of NLDDMJ énd administration

o e BE B Bl S Sk o o

- ;Prﬁventsﬁlemwgfbﬁﬁﬁh&fpwmmﬂysudnbms hypertension. Corti sol

recogm zed anti-inflammtory
as- an antagoni st to the

" act i E’FP%‘!W@ malls iof cemsqlrk@w b@e@rassmod Wﬁhpbtm%pﬁ:rhaps dueto

.‘ ‘mcrcased?tﬁﬁﬁtid glﬂédnh‘,ogéhemﬁ e%@&ﬂmal &) isodely ésgﬁsé #luci?se
K ‘f% t;coneo nesi s‘y% | evat ed |level s of ucose |
itolerangc, hypenns it mepéglagﬁ Arsh atherds: BloReRf MpigbeliceSyndrome,

P mglgltor is useful

such as highlbﬁcﬁrprésshﬂyeleﬂat&ﬂ vmmaxmr@maﬂ,lﬂm Bon %ﬂ, , Mabetes; 2000,

- useful in delaying or preventlng the onset of obesity, especialy if the patient uses an 131B-HSD1
IR ,-;::,Inhlbltﬂl' in combination with centrolled dlet and exercise. : : :
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- ideally demonsirate an mlublt:on constant IC50 against 11p-HSD2 greater than about 1000 nM,
~and preferably greater than 5000 nM.

35 -

Hi gh | evels of cortisol in tissues where the

m neral ocorticoid receptor is present 20 often |ead

to ertension. Inhibition of 113-HSDl1 shifts the
WOF‘H’t‘4"b§)8? cortisol and cortisone in specifi cPET/Y5083/040128

in favor of cortisone. Adm nistration of a

therapeutically effective anobunt of an 11(3-HSD1

inhibitor is effective in treating, controlling and

aneliorating the synptons of NIDDM and adm ni stration

i of a therapeutically effective anmount of an

11( 3-Bgpiducingiitsulio resiatarece med nlaintaiping ssruteglagose at n@fal

t I
conccnt%ﬁﬂ? %ﬁpkgkﬁ:ls ?fe Cpr%{;:ﬁgﬂrng%ﬁo%# ﬁzﬁH uﬁg{gyin "k i eglztl and
preventiop @ép@mor@dhatuagmmmv dype Hrﬂxdmcﬁnéti@ahmsrstance, including the
MetaboRdSidrdme B?Sﬁﬁﬁ&ngﬂe ob&ity! ReERRIBPoAGRAIA ‘ﬁud dlabetlc dyslipidemia.
| uconeogenesi s. Abdoni naT obesity 15 cl osel
&ELS—&Q%& ated with glucose intolerance,
h ype rA@d&sbhbambawe JiyEibition oF1 1Y pHISDIE ﬁ&tﬂrlty afid a @édwetion in the

o 5D R A0 SO G HEbeSi i ybion s

dyslipidesnia coDirituitst toghe @&OGhpmeadof ﬁB&oﬁﬂﬁosiﬂadsumsﬂmwn of a

_ ﬂlerapeui‘igﬁﬂ)géﬁécﬁ% b AR f ﬁéf}ﬁ;ﬁi RitHR 4P he fres@ﬂ 1?13%&'6'1?%3}! be

itor IS use reatment r con
especiallytheefigial in gigfings Pmtfqib@g Welayingitheonget afigs prepnting atherosclerosis.
Other Uliliidsbi tor is also useful in delaying or preventing
t he of . obesity, cially [f the patient uses
an 1213@%9&511“&. dinsshforters apstomitions,Fanbe frealgdhcoaipler
preventediop delanell, by eeatnieat with Sheonaftsndd oBthalinvention: (1) hyperglycemia, (2)

low ghicole (o} FHEE G'S’if%}l*uwaﬁ‘-‘ﬂ&ﬁs iﬂi{)@%ﬁéﬁe@ﬁi HetS, 2 fetbdemia, (7

hyperlipidomia (8)chypeftriglyecrisiens (9) hypemhblestralénia, (14 bowHDL leyels, (11)
high LDereJeibe ff) %%%%fﬂ%ﬁ%%%l%ﬂo (13 (ya SRy bdsted 3:?13 E@Q} pancreatitis,

es an uI|n resrs
(15) abdpmaba é) nm%emqr@umml'&remmn@ S)mephropaﬂly, (19)
tﬁOMetdb@E@S 1% NQ9) HRifedsion Sndlh ders where insuli
rietropa 9? ) dem a. yﬁS@OAt hgrgojscﬁﬁg%s |1§[E]QHAS tggg%:lér(?b%r%waglgvlgs f
“"s‘Sta“cPN ’PP%‘F“Bf 11(3-HSDl activity and a reduction in
t he Taeaboie diﬁea@@retnlci&@hdlﬁbﬁs aﬂw‘ur@ate'd using thé esthpéithde of

h erte Si.nce ertension,a
stucturaf G b e CHREDU G b ag R el B o TB4Le th rik of
“developintigithe disedses asl cs)ndanbns destibed heeinofSiace coheirame inhitstibh pf 11p-

 HSD2 mfy b 4o R4 oPleclby by bl i diplsD e A df ortisol n the
 tanget tisaiecbar pdugtan ofsiontse s dpsirds gt Yinbivier ol 1BHSDI with e o

nomh:bﬂ%ﬁ\&?‘i!iﬁ-@ﬁlﬁﬁ@&@sﬁfhbﬁr osis. - Qher UWilities: The

%@en% Sﬁseases di sorders and conditions can be
treat Dbinhibitors of tystvral fomrula d penpeally haye an inhibition

- constant ¥Cspofiess thad tout 50 nbiyjand prferablytitssshanrabont 109mM( Generally, the

ICS[) ratlmf&ef ﬁj ﬁ%ﬂ@ r?zblé %% Di ?iNa glzrgﬁ&ﬁ% 1&%* %5& gﬁﬁn lt&g )0( E‘Fﬁ'g la'na

.- prcferab]aybpmtrjpm gng]aate( ﬁvenanmymfprrpql arerdompo®ys with an IC50 ratio for 11f-
HSD2 toqﬁ\%elggéh Ok X@cﬁft 18@ n}lgt‘ea{e?) Fgly X%Irn% 3 lcggltpglgtr%ls %ﬂh% présen% invention

Any suitable roufe of administration may be employed for providing a mammal,

' fss_pecially a h_mnan_, with an effective dost of a compound of the present invention. For example,
oral, rectal, topical, parenteral, ocular, pulmonary, nasal and the like may be employed. Dosage .
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hi gh LDL | evels, (12) atherosclerosis and its
sequel ae, (13) vascul ar restenosis, (14) pancreatitis,

wod®)esabgom nal obesity, (16) neurodegenerati 7
di sease, (17) retinopathy, (18) nephropathy,i!?"i’&]fz““?”“‘“ug

neur opat hy, (20) Metabolic Syndronme, (21) hypertension
and other disorders where insulin resistance is a
conmponent. 20 The above di seases and conditions can be
treated u5|ng t he conpounds of structural fornula I,

nd can be adm nistered to prevent or

forms W@H{?ég‘ﬂ nek di5Persigns,USRRISIORs. SR GNS: BAPSWIES, RS, ointments,
aemsolscmﬁdhé hk!ﬁISPxémwly the doiﬁpgemn of s:fhﬂﬁ@aé (ffkﬁgﬂa" Tig@ministered orally.

i nhi ma ave del eterious

er t cot b ffchts Ak o 5 ool ing@dient s fprpeie on the pariouta
compoupd etipbayied; the tiode Dﬁa@msmaﬁemeha\tmﬂmdn&ﬂmgmwd @hd the severity of

> [ ' ' [ [ Dl
e o1 8 505550 5 SRLGEH i, Ot 4 5Bl 5!

desi r MheB tregtingior preyentam thewdisenses end carfditions descoibed herem, for
which céxﬁf)&lﬂcﬁ of s@EIRER iR @\i{*‘e ﬁlﬁldaféﬁ, Q'u%fa&ﬁ 3 of tl?] @& when the

s.than about pre era
compoulis pfis iyeRAn EMPIRETEN iadaisidsageit 9 oot shes Pelip about
100 miliigrarh Ipe3 kKiisRPhmdinpk) tﬁfd:ﬁild? W&iglht;spx%fcrélﬂﬁﬁiber?&%’dm I%ai@j dose or in

i IR g 181 SR 50 1S HoRopon .1 me

to about 3@0®13m pretﬁerab}ymmut bingtocbbutl M0mgyr hgheeaserof alﬁqncal 70 kg

- adult hun%ﬁ”‘fﬁe ?ota n | ﬂ)ﬁll%n no@gﬁéﬁtnf 1{1@?@3‘1{ o ﬁ‘st Jd’osaue may

denonstr, at I brt
be adjusted te preyige th Pea@re?lthmw%mow@o nM and preferably

gr eat DiothdraBpeefSGhé Hleséiit investibA Rilfed BU fhaRhacentical com osmon

ot oS R EELGAE L Sohbon ity S ST e

solvate theyepf) uncbmlﬁm:lt[rm withes pitirmiabeittivhil P ﬂhceﬁﬁlﬁle e%ﬁﬁf" e, 35

el TEEEnb R s oBRbGHlH Putevicipe st Bty gl parentra

(includingGobrwBET86) iRGHUSSHE0 31 dlttABuods) avslal (phthdknit} iansdermal,
0

pulx):lon«'ﬂ(;){rjl g@%ﬁ?g bgc’écr%ggfr}%h@d?ﬁ oﬁiﬁ%?lge[&ﬁhgig?%% élﬁan%p?}? mpst suitable route

in any giygreease 3all depane on hanating aof sevariiy ef the portd@tmnbc;ng trbagod and the

~ active 1n§@ﬂleﬂt SI‘lﬂff cBohveniehily [ﬁ'&écﬁféd' i Gnid 9§s§ &I&ﬁprfpaared by any

re t varies ending on t e par t
of the m ‘?fif ’(NE fﬁl‘*%}i‘é?of admi ni stration, the
cond ﬂﬁxetnnmbammb)ftstrﬁ!at:ﬁﬂ forthla DeanStR\cRfbinéd @fith @xetpli&maceuucal

catior £SOy S 93 o B S B i e a v

variety oi)ftmnf‘pnqtamme dmuemsfesoaﬂl diqunimdnipnmuensiﬂdude leet], water, glycols,

- -oils, alcoE?fgefllné) ri‘ng cﬁ@ gat I's gr%ﬁlflgéu% S g’?é[ho f %’?‘R@n%ﬂ%]%%dmthe

- manufactuppof @B&M%F@ﬁmﬁ@hm@nﬂm}uham Gaitri¢ s sutheasehrahesasugars

and micr étﬁllﬂ@%aﬂﬁos‘éf dﬂlfeﬁﬁ‘ QQHH EQF@:%@ c}ibrfc&t@%%ers, H¥ntegrating -
| ogr am (
agents ﬂ"ﬁ $ bg %}P a{ pdpepate %Fa%fﬁq!gﬂl Sage ﬁoyma@% wdem hard and soft

- capsules alid/tabixs. clulidsoral dtmshfb preferell 69&r cRaldRMidsThe tot al

1600 0?@?@%4" S PR ey mc%?%%a Ppdrsich Sgimamensent

- acacﬁla carhetagetser gelatin; excipiers sudh zisg:hcalcmm phosphate; a disintegrating agent such

- as ¢orn starch, potato starch, alginic acid; a lubncant such as magnesium stearate; and a

_ L . sweetemng agent such as sucrose, lactose or saccharm Capsules may also contam a hquld

carrier-sich as a fatty oil.

15-
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adult human, the total daily dose will range from
about 7 ng to about 350 ng. This dosage nay be

adjusted to provide the optimal therapeutic resgonse
WO HGYPIE® aspect of the present invention rel HELUS2903{040128

pharmaceuti cal conposition 15 which conprises a
conpound of structural fornmula I, or a
pharmaceutically acceptable salt or solvate thereof,
in conbination with a pharnmaceutically acceptable

carrier. The conpositions include conpositions
sui t afArEous othep mtenalsem)atbe presspi tedct apenatingeonio modify the

physical(fbR b e MsH *ﬁﬁitt %én%é ?&t{lé’l%? Bk 2bate@With h shellac, sugar or both.

Intr avenous OCU transder
pul norRRies w W andard aguspes @rm@}laqlmouﬁ%bmques The

typical pREGEARS b &kive Bomﬁéﬁdmti Ghesk B@mﬁ&?ﬁoﬁ%ﬁyﬁ b¥ Sonfr%i b€ véfed ftom

sbout 2 SRrp s B Bk e Bt T, s ooniE Asmsoond b
structurdl figpnedi Borta salffoe iydrate theresin\vatin®inht nging S adlowasdubout 0.1 mg

to as hig/\%? ?ﬁﬁxt fl\%énp%f“drﬁgfy h edlo%%as?a%%f B%%Cagﬁ%é}hﬁsqabgpt 500 mg, and

more preferablyiftong hs lromambauu 10cmg thes highiss aleit 1@ ingt he
- phar § O; :
o 1 aPluidinch B G35k eﬁﬁ%ﬂfﬁﬂ%@ PRI o petive

ingrediet; gsTossas ? AVPIERING AEENb p@mﬂﬁﬂr@m& a¥ preggryatives, a dye and
‘a ﬂavon gichlagqh@r@ mgg%lﬂdvgps | ncI ud_e e.g., water,

I's | | . ts
0 Lo Breas & i e fomhed 2 it ﬁgﬁusesm%éyﬂlgaﬂy prepared

-with waters enld optidnially 1mhrami$a:£unfaetanf suzhak hb/dmuylﬂropjdeﬂhﬂﬁdeo M spersions

can be pl%hb{éﬂ i glg&%ols ﬁé g?t{})@ hgf%% yéggsl q%ﬁl‘ﬁgx?usfc cf‘h eéﬂ&n C’lils. Typically

-Preparatlgﬂhihat are imdiluiefbform aljodontaim a pesseiyativier s,

d| Si fﬁ,@gﬁﬁh*a qcégﬁ%%gig%;%fsﬁéﬁohhg ‘“inélﬁ&ng \Agl‘i’eo‘.\g S%llltlglls and

*‘fdlsperswéﬁaﬂ BW t@@?%@%ﬂ@@@ﬂ%@f 4@% solutions or

- dispersioRs, ewaﬂa@ s@m& a0 Qmi%tBéﬂﬁiﬁi&d tiRVeXter Hedt ehdy! Hﬁablﬁlﬂ%xi%rt@khey

20

.25

st G B R o B o ey ped. T

carrier thex inichidesthe selveft arsligpessidrompdinphanphshg, foﬁcxample, water, ethanol,

oo g AR B i B9 RS B sy sy o,

" and vegebleepilst e: and a  sweeteni ng agent such as sucrose,

| act ose or saccharl n. Capsul es may al so.contain a
g_. -15 WO
otus other materials

. hewpmuuty was wasseﬁ s test compowulsfvia & Beintillation
Prox:lmit? Mﬁg“(@t’Aﬁ Of/Bneft, Hﬂﬁgﬁ%ﬁ?ﬁ&nﬁ Qiﬂfstra{:eoNAﬁﬁfI @Hﬁgtotr ﬁnd titrated

sugar or

. be coate
< 'compounfl&&swu%ﬁﬁme laclgare incspaled Aok §-HEDE srayise at 37°C to allow
© conversidiORRGHBBLS freGbil PoBswink WRis ihiiitiafiah, AREFRNIAOET EtemAcoated

vt s ot b TR
_mh1b1tor anciaasi ﬂﬂ~§§6}nﬂ1et1iihtmd, Wab h&d@l tﬁ‘éﬁ&lﬂwgl afi‘ oo dvaishaken at
. o La ‘
- cadiddflil ?dPgﬁgﬁﬁgf efifn Palgher S P DR boene
- mhlbltlorhwgshc latpd refativedo _
. 'This assay ws 'Eﬂmﬁﬁlyaafypﬁé% Ap ﬂgﬁﬂt wﬁgrgb%txa?éadcomsol and NAD were used as

g noprirtiibiteshtaptol well and 1650 eurvesowene generated.

L . the substrate and cofactor, respectively. To, bcgm the. assay, 40 uL of substrate (25 nM 3I-I-

S ey

C16-

Corusone +1.25 mM NADPH in 50 mM HEPES Buffer, pH 7.4) was added to clemgnatcd welIs B o
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nore preferably fromas | ow as about 10 ng to as high
as about 100 ng. Oral |iquids such as syrups or

nay contain, in addition to the actlv

“K)ﬁﬁgég% I en sucrose as a sweetening agent, #&ﬁmg@&mzs

propylparabens as preservatives, a dye and a
flavoring such as cherry or orange flavor. fi
Parenterals are typically in the formof a solution or
suspension, typically prepared with water, and
optionally including a surfactant such as

on a 96-woHiplatey pthsspmnound ves dissoivedia LMsksat 10mMofolipredhy @ subsequent
50 fold dll%txﬂil yn:BMzto irhe dilGed ﬁiaieﬂahwh@men Gbiveal4SfoRt) geveh &née epuL of

each tlt!‘i?.t reof Ulélg lrtﬁ?rhitcﬁigd ﬁ}ﬂgﬁ@r ald Ct\(;)esu{rt?ﬁg reactlon 10 uLlL

. of 11B- I-Iﬂmnmxreamne:ﬁbml (Zij-I@Cttaﬂkfeﬁant@mg eddedrtowachi well mdhe g)propnate

Concentf%%*’it%éﬁlé‘éé%{?ﬁ’ﬂ“&sﬁgﬂzt FRBEER AL AR RUEHT, fuigiae

calculation efpperesind inhibition, adesios eff wells wera ndderdjbat l‘gpresemnddht @ssaxh e

sta er the con t| ons o acture and sto

(backgrogpd) |S13t¢h§frf@§@m¢éaubsm@ and cagyme sithopy any compound
(maxlmtmﬂﬁigﬁﬁlﬁ s*rmﬂa@@ heepsépuf il memwspee@m M&lﬁ@ﬂg@tdbdwme

reagents,sBgled H ARtV i eﬁ*ﬁ% aa"%ﬁwﬁﬁw’%%&aﬁ@%s R After

incubatics, | #3 ﬂhlcé SiAxbaadepré-sespended witnahtivegtital mhenoolonsl antibody and a

oo SR Sl 1 o ST i sy

greater thap pbly AULS 0. Pata Seirgedlietiad o plate Passdiligizid scintidiation counter such
asa Top&o%ﬁﬁ)ro doﬁuém& ﬁnm&hbﬁ bﬁ&ﬁﬁc&&&h 'aﬁ ol Bﬁﬁm '\L‘NBE’Ehte

titrated conpound of uct ur al

act qr
spiked wii o5 AN KALH eorti s dged ordesignato single vwells o
compouxﬂqmeuaae@m daGh ©F tiek& WELlS, QloRp SGEERBIL bP bhffwy lﬁ@eddef%nzyme Any

et RSB o SRR e 30 oA e sy on

1heSRAhm£mbody and a non-specific 11.0-HSD 30 i nhibitor,
such as 18(3-glycyrrhetinic acid, was added t oeach
mell The n1xture was shaken at 15C and was then read
' + LAl Y: suitable for 96 well

pl at ﬁr?'oengﬁﬂ fe‘%ﬂﬁ thla 'i’é?,t &?Iﬁ%\(@?lfl gﬁ?écpéijaﬂ% 8 @t ¥a 4 ©

a non- nhi bltec-contro [ves were

‘mmmuﬁéﬁcgpigxfgﬁgﬁ SR B LG hibraB i do un&rylsénz?ﬁge

_Prescribeeémerla%eéﬁpl wagilgw, @aslawsﬁélsg@l.lﬁ betwegn hapd péh. Tetiated cortisone.
‘was m]eoléﬂﬁnﬁﬁ%ouyl@ FoHBWed Edvetalhifl 1t byl lﬂ@éd amécﬁbﬁp Sbids WeRd -

e g oSG LS At e

 and its reductiofproddch/ABREbitis o Werddektb G dBof ﬁ;erconmbluﬂd did vehitle-dosed -

B e NS R A —

from thesgivabigbved in DVBO at 10 mMfol | oned by a subsequent

2. S S e ey g

in vehicle (%4 ay@xmammmciem WtiHed, preanislenshatahe esimd
concentrfi¢A%6 bRSW dodifig it Sipicall €0.hipAsek kg "FollGwig an ovemight fasting, the -

solutions were dosed to ICR mice (obtained from Charles River) by oral gavage, 0.5 mL per dose

. | per animal, with three animals per test group. -

- After the desired time had passed, routme]y either 4 or 16 h, 0.2 mL of 3 uM 3H- . "

S . COIhSOIle in dPBS was lﬂjBCted by tail vein. The: animal was. caged for two min followed by~

euthanasia in a COy chamber. Upo,n expiration; the mouse was removed and'blood was coﬂect&:d

. .17-‘_ )
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- Mass spectra (MS) were measured by electrospray ion-mass spectroscopy (ESMS).

B : ,carboxyhc acid with an amine using an acid activating agent such as EDC, DCC, and BOP in an .

of 11P-HSD1 m crosonme from CHO transfectants was added
to each well at the appropriate 5 concentration to

el d approxi mately 10% conversion of the startin
wo ?@'F?éﬁ For ultimate calcul ation of perceffT/US2003/040128

inhibition, a series of wells were added that
represented the assay m nimum and maxi nrum one set

t hat contai ned substrate w thout conpound or enzyne
(background), and another set that contained substrate

and enzynme wi t hout any conpound (maxinmum signal). The
by cardige preefuige The Bload Wap e fpigde in a serimmsepgratien ixbe for no less than 30 min

at roomQ@xﬁbéﬂaﬁHQﬁ) ARwPRP hdéqﬁ@tel:@a%nﬂﬁﬂﬁn g?ter B8 Mcabaitin' g2, 5@% blood was

dhesi ve strip,..m xe I ncubat ed at

separai 1Rto sgryma by ceq tﬁ@{gggqq %%oogggﬁqg fordSmiBeads,
pre- smsraﬂﬂmwefmmmh@msm& wef&xﬁkm&lacna@wxm% anic

sotvent S RGeSl S st . T

1.0 mL yolaatearf ethyhnacetats whs addedisfolloDed by WiXOBOUS orbttemgfbrannm A quick

- spin on Rlnﬁln%c@lﬂﬁﬁ%e p%ﬂéﬁ%ﬁj q%%bﬂédds sﬁlﬁ: ! %%%Jso a?lﬁ%@ ct)hret r%qlc

opcount
supernatant. OgomL.ob the unper ereanit phasegtis smansfpeecm %fp%henicmcehmfuge tube

and dnea. %e@%& §:1dibl€ oA '.te%%pe‘fﬁéd Al 9@%&91 Cq;@hgh

oun vvasa edto ea

:concentliaﬂgg Qf ﬁ%mfs%ne a&#&ﬂ’é‘sﬁi\%’ﬁ a‘i‘ﬂYﬁéﬁL YBPLGuf fer instead of

enzymso BOY0L. eahpls bk mjwe@bmbtaqmmafeudy@r&mcm@ém&o graphy

*cotu RGO A0S K e Bt e B e

target stennidsBsimvlhneoun mgmrtemg by Bhat 254 nen btk celd mamhrds irethe

T T R e

radiochromatographydetgeioy thabuplp@bdeiata tmgftvvngeébt alysis. The percent

~ conversioh Of 3HERRESNY to Bﬂlcbﬁzi&%ﬂwﬁﬁ\!ﬁélﬁ&tew td o fk%UélfBP&)msol over
-.-th ?‘ﬁég)n Steroids. were extracte romt
: ecomlglgﬁé reertisane A cofiid-sed by HPLC. The rel ative

| evel s of 3H-cortisone 25 and its reduction product,

34 tisol e.determ ned for the conpound and
- M@%ﬂ%ﬁﬂ—ﬁgﬁ%roups The absol ute

conv éitei compousdsvefIstructaral Frermuir losfithapesct irivehiidli ¢ande, prepared

_accordmg@é ﬂ&férgzggd\%ee? gf ﬂferﬁﬁ&&iglgﬁ%hé{)ﬁésuﬁﬁ%@esb&eﬁé %ﬂg)g all%rléz%ﬁég materials
~ and are ﬁlrth@rmxemﬂhﬁeﬁ by:th@ fQMmgdpwﬁtpqem;plem FThecaypiunde iHlustrated in the
_ exampleé( hoé dd ChovRNerS W@nﬁtﬂﬁéﬂ dﬁtsfl %ﬂﬁgtﬁﬁ:ts&{lf gel‘ﬁ!l? that i iss con31dercd asthe

centration to

| 7.“1*1"3“&01]'(9 ERapies e Bustrate defaily gstherigepwn @cshmqmmnds of the
present m«wmoﬂosmset skilleédRn meqﬁt kaam Jemd%%%ﬁm %a%iﬁﬁans of the-

' ral a a r dpse r ani nal
. condmoq%c]ngleprg % g?ti;efg]l [;E?ngyve Br¢ uqeﬁ@érblgsqqeé\n&p prepare these

compourtizad Tha smht compdmrmle lage gintially isbled hGhdthe- r%utiﬁ‘al f@fm,anlﬂ Me

- triazele rﬁbéi%?ﬁq;ctﬁl&f?%%ggwgﬁft%s I n ec%! ﬁgﬁé&éﬂt a{ b‘lﬁe\és%itq)y dmsolutmn in .-

an organig solvent Eiligwied ba adiigion bfithesyppropriate aendmnﬂaubaequeﬂt lB@aporation, -

3%%8%2’%@ aeﬁ‘gésl (?e%issdunlesls ﬂ%me noted.

The phrase "standard peptide coupling reaction conditions" means coupling a

- inert solvent stich.as dichloromethane in the preserice of a catalyst such as: HOBT. Theuse of

S35 ﬁ%ﬂ

protecung groups for the aniine and carboxyhc acid functionalities to facﬂltate the desired: -

'..'1'8..

:




DMngneraI I y isolated in the L} ' m?ﬂo)ﬁﬁ{cﬂe but the

"I H2Q%upl i ng_reaction conditi of BydroBSH er6AHH! i NG a

by cardi ac puncture. The bl ood was set aside in a

serum separation tube for no less than 30 mn at room
efAjure to al l ow for adequate coagul ation. Afte

Wogﬁﬂfél f¥17§ubat| on period, blood was separated ??IT’HS%“E'WI‘H\‘ZS

by centrifugation at 3000Xg, 4C, for 10 min. To

anal yze the steroids in the serum they were first

extracted with organic 5 solvent. A 0.2 nL vol une of

serum was transferred to a clean mcrocentrifuge tube.
this a 1.0 nL volune of ethyl acetate was added,

reactlonfagﬁwalzs )V“gersbr@‘ii Brastionsyie well dgcynoentad. fenditiong equiired to remove

_protectispiioupare ol 1ﬁ%ﬁaﬁ\ﬂ§ﬂdft@ﬁﬁocﬂ§|s{u§{ £GIbE, BUNMRPWAYLS B @g%[ .

gani c super natant,

Protecrft Bl UiSatic Spesis Jolah‘é%magoqsp e N Berk, B 1931, Cbz
and BO€ mestomimonlyaset pnofaagﬁg rdops infdigardé bRtheERCardl theid renddval ©

con&hoﬁ%%rerﬁ%%% % sfng‘QmZt?l?a?a of DI\/IS contai ning a high

concentratl on ne and cortisol for
anal ysis by HPLC. A 0.200 nL sanple was injected onto

T
Abbrcwgtadl}?f[éﬁ%ﬁzﬁﬂgﬁ?éﬁﬁzﬁ t!lu/télrret 3 #g&'@&?% i %l mg%ghégr& the Present

Inventions, 5094 net hanol separated the target steroids;
si mul taneous nonitoring by U at 254 nmof the cold

Eéiﬁndards N The T esuspensy o, sm ot 8" acted—as—an

{.BO& 15 radi ochr omat ogr aphy detmﬁﬂf,ﬂ;&agjon | oaded data

BEE software for analysis. h§ Cent conver3| o of
- ; ' PFigeat od_as the
| 9-BBNio of AUC for cortisol oveborabiagclefijaeeanAUC f or
Bncortlsone and cortisol. Pre!pmratl on of Conpounds of
Thaconna n-F structural formul a

H Le]
llIC IT1VCIILI ot LO e Cotrtp

| nByLiof the present invention anbutbHithivepar ed according
Cbi 0 the procedures of “the fdl] ow. n}gy ﬁhe s and

. D
L EXanptres;ustngappt-optatg—feterrar 5—and—are—further

CDhyenplified by the follow fd, ]s’aacbdnyhinexda:mlaas The
- Megqlfrpounds illustrated in tl'emtﬁi,i I
[ ﬁiz\?v tobe-ctonstrued—ag—otHi g
‘ Hp is considered as .the d!crlﬂmnmeﬁmneThe Exanpl es
CHpIarther illustrate details fdﬁ[)d&ﬁahgj eparation of the

ounasof the 25 resgnt—nventton: Thuse st
(ccf(,f‘ﬁlip { Y

he art will readily undéxelybeldotideat known
Csp¢€)3 ations of the conditi 0RSsidLaftloRgESSes of the

1pa I'Tow ng. preparatrTve procyuures can- e tsed to

d
A=

|azole nDelty can be Turfier-converted Tnto _

‘_ NyNrdimethylfpemamidei on in  an

| Bt organic sol vent fol | oned bie@gpli'ti on. of the B h

| Bi2@pPpPropriate aci-d and SUDSEgUENT .evaporation, =30

EigRPPL. H-at-on . 11 Jaethylgming |t enper at yres
EtOdce degrees Cel sius unless’ @h@?éd&ta%@ noted. Mass

.Etzz,pectra (M5) "wer e neaSur ed E@B'I gcrrospray TON-TESS™

spectfoscopy—{ESMS)—TFhe 1218¢ andard peptide

f Me Car boxyl [ c acid with an anm{ne. ulc,l Nng an aci d activating
S anj bn-an__inert. sol vent

. CIIL Duull &as =Ry Doy
Me@ﬁch as_di chl oronet hane in hd&mlmiﬂéence of a cat aI yst
MedﬂCh as H(BT The use of :

. — § methanol
N mCPBA o S ' " meta—chloroperbenzom acxd
.-_MS e | .| mass spectrum

,19_
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o methylamme to prowde b1cyclo[2 2. 2]0cty1tuazo]es (1-5) of structural formula- l

35 protecting groups for the am ne and carboxylic acid
functionalities to facilitate the desired -18 WO

730 PCT/ US2003/ 040128 reaction and ]

WO%Q% gl rgd reactions is well docunented. Condmf‘f}ggasoafmmm

required to renove protecting groups are found in
standard textbooks such as G eene, T, and Wits, P. G
M, Protective Goups in Oganic Synthesis, John
Wley & Sons, Inc., New York, NY, 1991. Cbz and BCC

ctino gr-oups HA—of-gani-c
bl hdid I

NaB3lht hesi s, and their renova s(ﬁxmbahrohydrima are known to
skiTTed in the art. APDrevi n the
Na@ --pt+i-on--of—t he-Pr epar at mmg &Qgﬁﬂﬁg&,@ﬂﬁwc of—the

oSG

Ndvaesent | nvention: Al BN 2, 7éodamhcesateobu nitrile BOC

sbu | ox carbon 1 BBr3 boronEr!ﬂ}‘n;l é)pr&iglm%‘—eBBN
™~ 1 n_hiit s

\
aty

bhaoarahiae ol A2 2 1 nNAanAana 1'

o
J TUT AU C AV | UL e J. TTUTTUTTO =0 ] LAY B F- | ==V | sy | L]

Phlithium Cbz benz | ox car bojhpleng@Dl 1 1' -car bon

| dazor e, VeI rech 1} nhaaaiiapsout
! oxalyl chloride Cs2003 cesi ukexednasophasphabdST ( di et h

Pphgm no)sul fur trifluoride %@eﬁlﬂh@kﬁﬂ?ﬁ@l | am no)

arrie DIV NN UI I Ul ||u||| UC SIS ON

| P¥friethylam ne FEtQAc ethyl
SO@192 hydrogen peroxide M Ngidayl chioride

1 TFA | trifluoroacetic acid
TFFH N.NN’ N tetramethylformanndmlum
7 | 5 hexafiuorophosphate
| THF tetrahydrofuran
1 TLC ' thin-layer chromatography
TsOH | p-toluenesulfonic acid

Reaction Schemes 1-5 illustrate the methods employed in the synthesis of the

‘compounds of the present invention of structiral formula I. Al substituents are as defined above

“unless indicated otherwise.

Reaction Scheme 1 1Hustrates akey step in the synthesis of the novel compounds

of structural formula X of the present invention. As shown in reaction Scheme 1, a secondary

amide (1-1) (N-Me or N—Et preferred) can be methylated by heating with neat methyl triflate in -

" order to provide an un_;_noeghe: 1-2). Altematlvely other methylating reagents such as methyl

jodide or methyl sulfate r'nay‘be used neat or in a non-nucleophilic organic solvent. As shown in

- Scheme 1, a bicyclo[2.2.2]octane-1-carboxylic. acid (1-3) is converted to an acyl hydrazide (1-4)
- by using the coupling reagent TFFH and hyd‘:aiine in the presence of a tertiary amine base such

-as =txie:thyl‘ami'm: Alternatively, other coupliﬁg‘ reagents commonly used for preparing amides

' 'may be used for this traniformation along with hydrazine. Alternatively, a bicyclo[2. 2.2Joctane-
- 1-carboxylic ester can be heated with hydrazme to prepare acyl hydrazides (1-4). The acyl’

hydramde (1-4) and iminoether (1-2) thus produced can be heated togetherinan inert high
boxhng organic solvent such'as toluene in the presence of a tertiary amine base such as

2220 -




McCN acetonitrile MeCH nethanol nCPBA
nmet a- chl or oper benzoic acid M mass spectrum-19 WO
woé?g@/_%ﬁgmo PCT/ US2003/ 040128 NaBH4 sodi um bor oh
P RhHCO3 sodium h dro encarbonate NaOACPSHYSHHF/040128
acetate NBS N-bronosuccini mde Ph phenyl PyBROP
bronotri pyrrolidi nophosphoni um hexaf | uor ophosphat e
PPh3 tri hen I hos hine pyr Pyridine SOCl12 thionyl
chloride TFA trifluoroacetic acid t3 TFFH
N, N, N ,N -tetranet hyl f ormam di ni um hexafl uorohos hate
THE tetrah drofuran TL2Ehgm@ll aver chromat ogr aphy
TsOH p tol uenesul fonic acid Reaction Schenes 1-5
Tillustrate th met hods enpl oyed in tORlesynthesis of -
t he conpounds of e present i Renti on Offstructural
formula I. FAH*U‘S ﬁ@gfgre as fined above
unl ess indi cat edHot herW|§5,°C eact i ofy~Sghene 1
illustrates alﬂey step in the synthBsis of-2 he novel
compounds 5 of structural formula | of the present
i nventi Asshovvn',j, action Sct;j.e
anBie— ON-OB B ALE dR’cz T
by heat\-ng W|th neaEi:;NethyI triflate i rder to
provide qmiimnoether 1-2 Alternatively qther
met hyl atThy reagents such as methyl iodfge ar methyl
sul fate may be used neat or in a non- nucIﬁQ,Nn lic
or gani ¢ sol vent 5 E% in chehe ¥
U bi cycié{£1242] 0 t‘ﬁ ojigte § }j
- converted to an 146§C, 3}'dra2| de(l 4 o by g the
- coupling reagent TFFH and hydrazine in the esence of
a tertiary amne base such -5

Alternatively, the reaction can be conducted in the inverse manner as described by
reaction Scheme 2. In this procedure a secondary amide @-_I_) is prepared from a |
bicyclo[2.2.2Joctane-1-carboxylic acid using a standard peptide coupling reaction. This

5 compound js methylated to form the iminoether (2-2) and reacted with an acyl hydrazide as
~ described for reaction Schcme 1 to provide b1cyclo{2 2. 2]octyltnazoles (2-3) of structural

,formulaI.
Scheme 2
D o é.- 2 MeOT? o Ve
: R -y e 3 ‘
| - —@-GONHR MeOTE R —@—\(  orr
| | 65°C : NS,
| o 2-

- R’JLNHNH?_

EtaN toluene, 110°C 3h

__‘ - ‘ -Reaction Scheme 3 describes an altemate approach to compounds of the present
L 10 mvenuon of structural fommia Lin whlch the key stcp is the palladlum catalyzcd Suzukl '

.T;".ZI" . :
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as triethylannne. Alternatively, other coupling
reagents commonly used for preparing am des nay be
used for this tranformation along with hydrazine.

WO HOSFT i vel y, a bicycl o[ 2. 2. 2] oct ane- 1~ car HEK53083/040128
ester can be heated with hydrazine to prepare acyl
hydrazi des (L-4 . The acyl hydrazide (L-4) and
i m noether (1=2) thus produced can be heated together
in an inert high .15 boiling organic solvent such' as
toluene in the presence of a tertiary am ne base such

coupling@action RN BiOR1IA[0.207]extiyIbeomotriazole (3-1) and an aryl boronic acid to

produce fiFiined3) of St s TP brebcts Liendbeonts: oo

tetrakis(Siptheny phosphihe fpiiadifth (0, akEheMzn@l¥st i DM dolvdddt dith ckkitimCarbonate,

oot oy A A 0500 e e

110C, 3 h N2 R 1-5 Alécg{é?l%'gvely, the reaction can-

be conducted in the in nner as described by
reaction Scheme 2. In this procedure a;secondary am de
L-1) is prepgygqd froma N-—N

bigyc 2. 3] ogt ape- | -®'E; lic agid g g \ 1
sﬁi"p ] '@g‘—cﬁﬁplwg%ionﬁﬂ@ﬁ%p nd s
met hyl d to 7ormthe Rd{PRbglher 2-2 amd~reacted with

an acyl hydrazlﬂ%le as (e Og,bBMFf or reaction Scheme |
"to provide qicyclo[2.2. 2[octyltriazoles 2-3 @f2
structural “Torrmula L Schene 2 ~\ ~Ove R3- CONHR2

MeOTf R3--~" \~} + OTf 2= HR? 2-2 O RLIJNHNH2 R1
Reaction Scheme 4 describes yet another synthetic approach to the formation of

~ compounds of structural formula I. Using this procedure, 4-(bicycio[2.2.2]octyl)oxadiazoles (4-

1) are dehydratively condensed with methylamine, either neat in a2 melt with methylammonium

‘trifluoroacetate or in buffered MeOH solution. These reactions are best performed at high

temperatures in a high pressure reactor to prevent the loss of methylamine.

Scheme 4

- . N—N
- N—N MeNHz* TFA” 3 I g
e e O
CHa

150°C
or MeNH;* TFA™
VR 2M MeNH,/MeOH
o 150°C

4-2

Reaction Scheme 5 describes yet another synthetic approach to the formation of

. compounds of structural formulaL Using this procedure, bicyclo[2.2.2]octylcarboxamides 53-D
- are converted to iminochlorides (3-2), using a reagent such as oxalyl chloride, thionyl chloride,
phosphorus oxychloride or phosphOrus pentachloride, optionally in the presence of DMF. The
-irhinochloride (5-2)is conderised with an aryl tetrazole in a high Boiliﬁg-inélt 6rganic solvent
- such as toluerie to provide the triazole (5-3). - B

S22
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Et 3N, toluene, 110C, 3 h ~/ R2 2-3 Reaction Schene 3

descri bes an alternate approach to conpounds of the
wogh&?q g 10 invention of structural formula L in which

R&’step is the palladi um catal yzed Suz RGT/US2993/44p128

2004/ 058730 PCT/ US2003/ 040128 coupling reaction

bet ween a bicycl o[ 2. 2. 2] octyl bronotri azole 3-1 and an

ary | boronic acid to produce triazoles 3-2 of

structural formula I. The preferred conditions use

tetraki s(triphenyl phosphj |d adi um(0) as the

catal yst in DVF sol vent %Igﬁ%lﬁgéi um car bonate, but

ot her catal ysts and conditions nay be enpl oyed as

reco y those skilled in the art. IN-N

F?J] @ RCONHRRs (COC),~-R N A&
CSZCCB, 3_i 33=2 r.tolikgwstDMR Schene scr
yet anot he%__g_synt hetic approach to the formation of 1

~ conpounds structural formula |I. Using thigo

procedure, 4-(bicyclo[2.2.2]octyl)oxadiazol es (4 1)
are dehydr vely condensed with nethylam ne, either
neat in a \ wi t h et hyl ammoni trifg-yproacetate
or in bquert&ﬂ@O—( sol ution_gT eaptiyns-are best
per f or med aN hi gh 10 ten‘peraﬁj a pB
reactor to prevent the | oss of lam ne, Schene 4
N-N R3 N-N-R—MMNHB+TFA R3 1 N~--R or %R5 150 31 ~"/
\ or McNH3+TFA7 CH3 41 2M McNH2/ MeOH5-4 2 150C ~< J
Reacti on Schene 5 describes yet another synthetic

PreDaratﬁﬂRfquQQIEfévélBSct{rﬂBﬂW LfRk.2f conpounds of structural

a LBlng Lnrs oeeuure
b| cy *’8[132002 BrEs Bead 1@é‘?%ﬁﬁﬁfﬁ@t!mf@£1ié]blaytdommﬂ\mnermeﬂmtes for

use in the Frepackibe of &ﬁﬁp&u@ﬁg))f thb'i:ké%gnﬁnﬁﬁﬁgﬁ Afe pitiledBelBea! V!
chl ol de edti Q nl)( _&)

Intermediate Sc emes 1 descnbe the preparation of oxadiazoles, which are

important intermediates for the synthesis of compounds of structural formula L. They can be

converted into compounds of structural formula T using, for example, the reactions described in

essure

" reaction Scheme 4.

Intermediate Scheme 1 shows a preferred method for the preparation of

~oxadiazoles via the dehydration of diacyl hydrazides using a dehydrating reagent such as thionyl

chloride. Alternatively, other dehydrating reagents such as phosphorus oxychlonde phosphorus
pentach]onde or oxalyl chloride may be employed. The diacyl hydrazides may be prepared
preferentlally from a hydrazide and an activated acid, such as an acid chloride, in the presence of

- atertiary amine base. Alternatively, standard peptide coupling reactions may be employed to

repare the diacyl hydrazide from a hydrazide and a carboxylic acid.
Intermediate Scheme 2 shows a useful reagent for the dehydration of diacyl
hydrazides to Oxadiazoles, namely, 2-chloro-1 3—d1methyl-4 5-dihydro-1H-imidazol-3-ium
chloride. This r¢agent in a non-polar solvent (methylene chloride is preferred) along with a .

. _temary amine base (tnethylamme is prefexred) glves the desired oxadiazole intermediates in an
: 'efﬁcmnt manner. ‘

Intermediate Scheme 3 shows a preferred reagent for the one pot formation (from

- a hydrande and a carboxylic acid) and dehydration of d1acyI hydrazides to oXadiazoles: 2-chloro-
1 3~ d1methyl-4 S-dlhydro-1H-1m1dazol— 3-ium chloride. ThlS reagent in a non-polar solvent




15 phosphorus oxychl ori de or phosphorus pentachl ori de,
optionally in the presence of DM~. The i m nochloride

= s condensed with an aryl tetrazole in a high
WO%"E‘."@%"Si nert organi c solvent such as t ol udifd/PRp003/040128
provide the triazole (L-3j. -22 WO 2004/ 058730
PCT/ US2003/ 040128 Schenme 5 O R3~ \~--CONHR2 ( COCQ2
R3 ~-J toluene, DMNR2 5 1 55=2 NN NNRL R3 N ~Rt
i HND53 Preparation of 12.2.21Bicvcl ooctvl
i nternedi ates: The procedures used in the preparation

(methylefié chldride #lpéfeied)absigibith ﬁt@ﬁﬁ dirdthebast CticthyBenihdistpreferred)

e present i nvention are

ati.on f c 0 n ds
gives thegestiot Xadiplg nieBnadieh GORTRNES 14 descr i be
t he rlmtepmcﬁte Schenfe QMSaanmlfﬁ:aent\methdid for ehe formatidneott

t IS, 0 f
oxadlazo'l%r uct uf é’ﬁ &ﬁg afnﬁ)#es AFS h%#é%ﬁ%%n §e Yoo %non er gg (1‘3 6" N-Et
5  preferred) sapbemgtylatedshyrheeting 'afithfn@atrmd:thyll mﬂgﬁen@ ordepfo pmmdplae

iminoethkf) eAft&ﬁQﬁﬂeﬂP&h&%ﬁ&ﬁM V\genrts.e 128 the fd?ﬁ‘de“nr methyl srl]zlfate

I nt er med] at’e Schene erred met hod
may be uﬁ%@%@ﬁ gt m@m@rnufb;oewaa OREBICSOINAnh Hﬁfémaéhﬁ/amawté?r tBFS formed

in a high Gof g/ m&ﬂ’ Sfgadic @6iventSh Bk Frestaby o AhydierideLEBa 04 ofddidyobs as
h tE g%[n%e chloride. Alternatively, other dehydrating-
shown in %\S such as phosphorus oxychl ori de, phosphorus

- 10 INTERN@WA&E}SGHEEE br oxalyl chloride nmay be enpl oyed. The

azi d€3 nmay be prepared 0O preferentlally
i dd and an a%ter -Jirbenzoyi ghlodfen as an

acid c , prege f~y a tertiary anine
base. Al té&Fhativel yNigt andgrsgpg:e}g%c%e coupl i ng
reacti ons may be enployed to 15 prepare the diacyl

hydrazi de from a hydrazi de and a carboxylic acid.
Intermedl ate Sc gIe 2Fshows. a usef ul reagfnt for the

1zi deSQGLRA ldz@iztis

4, 51di hy@r ¢g1LiEh @€ol - 3-ium
" chloride. This ré‘égerrg i nFa non- pol arésmgflvent'

(methyl ene chloride is preferred) along with a.

HyC

F
NN -

TN\ 6 > o
C— ,

“INTE ERMEDIATE SCHEMEz




tertiary am ne base (tiiethylamne is preferred) gives

the desired oxadi azole internediates in an 20

ef ficient manner. Internediate Scheme 3 shows a
WOLOYEFT8d reagent for the one pot formation PETEEI003040128

hydrazi de and a carboxylic acid) and dehydration of

di acyl hydrazi des to oxadi azol es: 2-chl oro-

1, 3-di et hyl - 4, 5-di hydro- I H i m dazol -3-i um chl ori de.

This reagent in a non-polar solvent -23 WD 2004/ 058730

CT1.US2003/ 040128 (nethyl ene chloride is preferred)
Wi ary am ne base (triethylanine is
preferred) gives the desired oxadi azol e i nternedi ates
in an efficient manner. Internedi ate Schenme @& shows an
efficient method for the formation of oxhidifazoCEs

iMenydr azi des. MrNSexgndary

&
‘tf‘(P F%\l i ano?widdgy

of= |y other methyiN,iCE,Cl,
reagents such as net hy odi de or nmet hyl sul fate may

be used neat or in a non-nucl eophilic organic solvent.
Heating the imnoetherOMws formed in a high boiling
i nert ojgaqic Bbﬂ“ent jn the presence of a hydrazide

3 shown in -the Schene. 10

() ri 2,6-di F-benzoyl chloride
! ; eH2Cl2 OH I 1. SCC 2, py,
CH2C12 H C 2. toluene, reflux HOF F NNHSCI \ \

ﬂﬂTERNﬂﬂﬁD&tEEEBﬂ@M@EF SCHEME 2: / C O Ow NA d H3Cf- N
‘ 0
,H3CWN,M¢; CH,OTY, 65°C
H
CF

= | CONHNH,
. OMe oty i
HaC- 2
| N*-Me

H EtaN, toluehe'

Yy

Intermedlate Schieme 5 shows a preferred method for the synthesw of
b1cyclo[2 2.2Joctane-1 -catboxylic acid.




N~HOdJ Et3N, CH2C12 d H3c~_ NN OW -24 WO
2004/ 058730 PCTI US2003/ 040128 | NTERVEDI ATE SCHEME 3:
+ | Cf Ove MeN- \ COZH + \ CONHNH2 | NMe Et 3N,
wo 6?92’&?323“% N-N 14, | NTERVEDI ATE SCHEME 4: PBST/E82003/040128
N. Me CH3OTf, 65C H CF3 OVe CONHNH2 H3C OTf N+ Me |
i H Et 3N, toI uene CF3 N-NHaC\ 5 Internediate
Schemes shows a preferred nmethod for the synthesis of
bi cycl o[ 2. 2. 2] oct ane-| - carboxylic acid. 25 WD
2004/ 058730 PCT/ US2003/ 040128

[ATE SCHEME 5
1. (COCI),, CH,Cly
'Meoac—@-COZH - @COZH .
4
) N, -SNa
I/
+BuSH, DMAP,

benzene, light |

3. ag. NaOH, MeOH _
Intermediate Schemes 6 and 7 show preferred methods for the preparation of

-5 bicyclo[2.2.2]octane-1-carboxylic acids with a heteroaryl group at the R3 position as given by ‘\)

structural formula I. Oxadiazoles at the R3 position may be prepared by the condensation of a

bicyclo[2.2.2]octyl-1-carboxylic acid with an amidoxime ‘as shown in Intermediate Scheme 6. A

useful reagent for this coupling is CDL . Alternatively, other reagents useful for dehydration or

peptide coupling reactions méy be employed. Intermediate Scheme 7 illustrates a preferred
10 method for the synthesis of an intermediate of compounds of structural formula I bearing a

thiazole group at the R3 position.

INTERMEDIATE SCHEME 6:

| Meozc@—oozﬂ
. 1.CDI l> \J
. . - ) N :
: 2. reflux, toluene N, »@COEH
+ NH, 3 ag KOH -0 - O

I
N
" OH
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| NTERVEDI ATE SCHEME 5: 1. (COC02, CH2Cl2 MG \
-CO2H O - @02H 2. Ny SNa t-BuSH, DMAP, .benzene,
' aq. NaCH, MeOH Internedi ate Schenes 6 and 7
wog@g&ksﬁ ferred nethods for the preparation JICTAUS2003/040128
bi cycl o[ 2. 2. 2] oct ane-1| -carboxylic acids with a
heteroaryl group at the R3 position as given by
structural formula I. Oxadi azoles at the R3 position
may be prepared by the condensation of a
bi cycl o[ 2. 2. 2] octyl - 1-carboxylic acid with an
ML HAY Eé EIMEROWn i n I nternedi ate Schene 6. A useful
reagent for this coupling is CDL Alternatively, other

-reagentsul for ddhyyBaopon or peptide coupling
r rang yay_b | oyggl,N | Nt ern "“‘,‘n-
illﬂlgl%tra 4 preggfr@%?ﬂt hol\gS Br th ntﬁg)s[\llrgz of
an intermedi ate of coffpourtds of structural formyl a I

bearing a thiazole group at the R3, position
| NTERVEDI ATESCBEI\/E 6: MQRe—=\ ~-COR2HLB

s
2@ KBHWO 2004/ 0580552 oswzz b}%
~}- Q02H 5&%@‘ gr gl'eves

SCHEME 7: 1. PyBrop Me02C -~

~1-CONH2 ~I 2. NH3 -/ O 1. BrJL 1.

rea ents McQ2C~CSNH2 CF3 2. ag. KOH Et.% N=EEH, Ga80OH
ular si eves

4 )—®~002H

Intermediate Schemes 8-14 show preferred methods for the preparation of
bicyclo[2.2.2]octane-1-carboxylic acids intermediates in the synthesis of compounds of structural
formula I with various alkyl or alkenyl or substituted alkyl groups at the R3 position. A key

- reaction is the Wittig reaction performed on a bicyclo[2.2.2]octane-1-carboxaldehyde, as shown

in Intermediate Scheme 8. The double bond in the product of this reaction may be hydrogenated
to generate an alkyl group of varying length and charactéi_:(which will become the R3 substituent
in structural formula I), depending on the Wittig reagent, as shown in Intermediate Scheme 9.
Alternatively, the double bond can be used to introduce other functionality, such as the hydroxy

~ or fluoro group, as shown in Intermediate Scheme 10. The aldehyde itself may be used to

provide the dtﬂuoromethyl group at position R3, as:shown in Intermediate Scheme 11. The

alkene product of the Witti g feaction can undergo numerous other transformations, for example,

cyclopropanatlon, as 1llustrated in Intermediate Scheme 12. Altematwely, the ‘Wittig reagent
may contain a remote functional group, for example, a ketal, as illustrated in Titermediate |

Scheme 13. This functional group may undergo characteristic functmnal group transformations

after the Wlttiglreducnon sequence, for example, the hydrolys1s of a ketal to a ketone, as

g illustrated in Intermediate Scheme 13, or the reduction of a ketal to an alcohol as illustrated in
- Intermediate Scheme 14. In this manner compounds of structural formuia I with a variety of
different R3 substituents may be obtained. The specific examples given are intended to convey

general prmmples and are not intended to limit the scope of the R3 substituents.

K *"27 -




2. aq. NaOH, MeOH F3C ZU- Interinedi ate CO2H Schenes
8-14 show preferred nethods for the preparation of
of] 2.2.2]octane-1-carboxylic acids internediate
woﬁg&%ﬁﬁéﬁéym hesi s of compounds of structural P&T #@F?P&Mms
I with various al kyl or alkenyl or substituted al kyl
groups at the R3 position. A key reaction is the
Wttig reaction perfornmed on a
bi cycl o[ 2. 2. 2] oct ane-| - car boxal dehyde, as shown in
| nt er medi at e Scherre 8. The doubl e bond in the product
: ey be hydrogenated to generate an
al kyl group of varying |length and character (which
wi Il beconme the R3 substituent in structural fornula
1), depending on thq%thl trgciagent as shown—
Inte Lat e NeITe rnati t I
bondMgggooe o\ i nt r odRRGSIOHK her@ur?g' ty\
such as the | oxy Hor fTToro Xroup, as shown i Ny,
I nternedi ate Schenme 10. The al dehyde itself maybB used
to provide the.difluoronmethyl group at position R3, as
mmmlmmgdl ate Schenme 11. The al kene product
of the Wtt I'g reaction can undergo nunerous ot her
transfor for anpo ycI opropanati o
| Me@sCr ntelr1 rlirai/E\gdﬁems 12. €
the Wtti cagent 1 r enot
group, for exa]ggy 3
5 I nternedi ate cherre 13. Thi s functional group mayR
under go characteristic functional group
i A\TE Mid510:af ter the Wttig/reduction sequence,
for exanpl e the hydrolysis of a ketal to a ketone, as

|IIustr |n|nte heme 13, or p
Interrredl Sc}\ 1‘2‘!30 2S nmanner CoOnRouY OH
structural fornulal vvlthavarlety of 20 different R3
substituents may be obtained. The specific exanples

gi-ven are,ipt t . conve 5@ principles and
sWeil e R3

are not i
subst i t ueft 89- KQH, \MEbeM 058730 |
| NTERVEDI ATE SCHEME 8: ~O Wtti g--McQ2C I\/C(IC- ~~ -
W@ﬂm@m%mwm ATE SCHEME 9: MeO C 1. H21 10%
2 R3. 2. ag. KOH, McCH Rs* {

| 10 JI\I'IERMEDIATE SCI:'EEME 12

S

fu

1 Etzzn CHzlz,

aq. KOH MeOH-

lg8-

: \2 TEA . Howzc.; : -

0o




O

10

S V | NTERMEDI ATE SCHEME 10: 1.9-BBN, THE MeO C MeO C
2 2 NaOH, H202 2 ~OH t. DAST, CH2Cl1 H62C 2. agq.

McOH F | NTERI y1EDI A TE SCHEME 11: McO2C- - @ DAST,
Woéi?!?z‘@i”fvtogc

yG- 10 | NTERVEDI ATE SCHEME 12:PQT/U$3093/440128
CH212, l\/b%:—-f,' 4 TFA HQ2C ~-/~ 2. ag. KOH, McOH _28
WO 2004/ 058730 PCT/ US2003/ 040125 | NTERVEDI ATE SCHEME
13: 0 HXRC 0 CH3 oxalyl chloride CH2Cl2 0 0 CH3
MeNH2, CH2C 2, Cl TH= 0 0 CH3 { MHN I NTERVEDI ATE
SCHEME 14: NN ~OCH 1. TsOH, acetone, reflux RO s 2

INTERNEDHTE NEERNEEH® OCH3 5 R ~ CGeneral functional grbup
chenmical transformati ons used to prepare conpounds of

_ ‘/\ 0
HOaC‘@—\bLCHa oxalyl chloride>
CH,CI,
8] O
. CH3 MeNHg, CH2CI2,:
c|" f ;; \ ; THF o

O o)
MeHN

INTERMEDIATE SCHEME 14:

‘ 1}1 N\ 0(\ O 1. TsOH, acetone, reﬂu;i
n‘/’\o CHy "3 NaBH,, MeOH

General functional group chemical transformations used to prepare compounds of

the present invention are illustrated below in the preparatlon of specific compounds of the
 present mvenuon

These functional group transforma.txons are of a gcneral vanety well understood

by those skilled in the art.

L
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,may the present invention are illustrated below in
the preparation of specific conpounds of the ~..J
r nt invention. 10 These functional group
wo?@iﬁﬁ%’ rmations are of a general variety welPCI/US2003/040128
understood by those skilled in the art. 29 WO
2004/ 058730 PCTI US2003/ 040128 H O NN H C HONHZHCI s
N NaCAc, McOH CH3 H NOH H3G--/ NN PPh3 CCl4- N
MECN CH3 CN NHICNHOH NNHC/ \ alkyl iodide
NCSO CH3 DMSO O alkyl H3C"-NN CH3 30- fi WO
2004/ 058730 PCT/ US2003/03012H

NN
H30—/_\—®~—ﬂ\ \ HONH,HCI
N NaOAc, MeOH

o H. NOH.
N PPhs, GCl,_
HsC SN MeCN ™~
[
CH,
CN
/\ @ A
- HC /
3 . ’I\l
- ' CHj
alkyl iodide
CSgCOa'
DMSO

=30~
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NHC1\ BBr3, CH2G2 NH3 O\ OH N H3C N H 60H
SVe NN H3C- ' nCPBA N CHZC(2 CH3 N S(O PCH3 H3C /
wo,\z_ggosCH p=1 or2 NN H3C N nCPBA N CH2CI2 CH3 N-N
HOFTR N CH3 WD 2004/ 058730 PCT/ US200310REBS2004p40128
N-N H3C—J, ~\ ~ -~ N~ 20%INCB CHs NH2

—N
J_\_@_L \)—Q BBrs, CH20|2

Hsc—/ \ @> [ . mCPBA
CHClp

S(0),CHy

'mCPBA
——




NHICN CHs NNHICN | ABN benzene O NBS CH3
NNHaC NI %\ CH3 O a NNHOCN n BuLi, THE .
‘ benzoate CH3 0 O N-N H3C N H3 32
wo S AT U82003/ 040128 O N NN | BT R3/0g128
ammoni um formate Cbz N -&- CH3 CF3 Ove N NN H2ZNN\\
NCI

- NO,
N-N
HSCW N\)——© 20% HNOQ,
i
' CH3 7

H@‘W‘ > AIBN, benzene
| N """‘"—_"‘NBS

CHs 0
S _ l}'”"\ ‘
HsC
e e es
| CHj O

e/ @ E"}ﬁ © nBull, THF

I}l - methyl benzoate

=32~




CH3 Et 3N, toluene/DM 100C CF3 NOw NN/ \ \ 1Ij
INHN CH3 NN ~-R NaSEt F R2 DWF, 15 N-NI—BC—S

N BA, CH202 R NN H3C }-R  ~Sp N
w”@“%zooy 058730 PCT/ US2003/ 040128 Cl Nrﬂcﬁé‘@?‘”’mm
DVF '-65 M OM 100 CC NNFN M CH F,O0Ow

N NN

N OMe
H \ Pd(OH), _
Cbz”~ Il\l ammonium formate
CF;

N

oS G

EtzN; toluene/DMF

100°C
N—fi— I
[ DR * NaSEt
F \

N DMF, 150
- HC— _/_@_/I\ M —R' mCPBA, CH,Cl,
ST s N >

2N




N M H, Pd/C OMe OBn FO®B NNNNN O~ M
OCH The foll ow ng Exanples are provided to illustrate

wo 30dEedgention and are not to be construed as I|mt| n%
the scope of the invention in any manner. 28
1 O NNH3IC N CHOH 3-Mthoxy 4 f4- rrethyl 5 (4-
entvl bicyclo[2 2 2loct-1-vl) 4H 12 4 triazol 3
vl I nhenol (1-F) 34 WD 2004/058730 PCT/ 1382003/ 040128
,NH\ CN CHsl \ CN NaNa \ NN la NaH DMF EtN HO BnO /
OH gnO0 / CH3 toluene gnp I / ﬁI)Hs 1-A 1l-g 1-C O+
01000CC @ NH CH2GR-fN 1-WP'reflux toluene

NaSEt, DMF
100°C "

F . ll\i
Me OMe

Cl

Me OH -

F | o O
OMe .
N N—N |
[ N /N H,, Pd/C

Me OBn

OMe
\©\,/N N—N

Mé OH

. The followmg Examples are prowded to-illustrate the invention and are not to be 7
consirued as hlmtlng the scope of the invention in any manner. : :

EXAMPLE 1

~34-




Oo
15

20

NNMNNM \ H Pd/C/ MOH 1-p OH 1-E OBn Step
A To a magnetically stirred solution of '

- ben oxy- 2- hydr oxybenzonitrile (1-A, WO 00/ 69841
WO%"(.BE] ééh 35.3 nmmol) and i odonet hane (5. 43 niPCIgEE2903/040128
mol) in DM (90 mL) 5 cooled to -5 was added all at

once sodi um hydride (60% di spersion, 2.17 g,
54.2:mmol ). The mixture was stirred for 30 m n, warned
to roomtenperature and stirred for an additional 2 h.

- Mst of the DMF was renoved in vacua, and the residue
was partitioned between water and ethyl acetatg

s(m]ase!!v\‘as extr egn hree times w i

th ethyl N
gani c re

RS eN\M t h
and . dEisddHCIMVG SO
si due Q'ﬁo after #Clin ctoluenes epi01 Faty,
tritktAated with hexane qg9d chromat ogr aphed opcsi l'ica
gel w th hexanes-CH2C12 (23) to give -
4- benzyl oxy- 2- met hoxybngonltrl le (1-B). MS:+ink 240

(ML) ; 1H<NWR\(SO~M CDQIBPCOE! 7. W 4
Hz), 7.36%\7.45 111, N=
Hz), 6.57 (d, 1H J = 2"@’ ?ii@l 211) 88

311) ppm Sten B: 18 A vi gorousl y sti rred suspensi on of
4- benzyl oxy- 2- met hoxybenzot!litdl e (1-B)refiled]| Bficle 5 - O
nmmol ), sodiumazide (732 ng, 11.3 mmol), an
triethylam ne hydrochloride (1.54 g, 11.3
toluene (6 nL) was heated at 1100 for 48 h The brovvn

ensi b (151)
W or Fr%ﬁyc. Th fI
separat e andf!"ext ed weOH water (5
Aip were acidified to bou ABn

conbi ned aﬁu’_eous

S

20 with concentrated HCL The gum t hat |n|1'EaIIy
tep A: preci pitated solidified upon st|rr|ngfor 30 min. The
soI | i dried t.
. _ éeur(lei Wﬁﬁﬁg{l%&—?ﬁ?@ %yja ﬁg@ro%enzom(%lc (1-A,
WO 00/ ) GSmﬁmBmabmlmm: (248 ndt, 83 2ahmol) in OMFE 190 mL)

cooled té\INR \(«é%d &5@%%]&2@ %8%@@%8;}%5? 027 173§ éﬁ%mﬂ&) The

mixture 2!&8 stlr'gedyfo § mig, wagmed to mam tpmperatige ppd stirgedifer @ additianal 2 h.

‘Most of ﬂ]e(ﬁMFSwas SthbyediR %c@ ﬁﬁ’d fBe rexidReak s gaﬁﬂkdﬁ'&ﬂ HEiwiedn %ter and

TODWISGtO sol ution of

ethyl acﬂﬁaé? héﬁe ﬁﬂ‘lﬁ@%ﬁ éfla ‘69%%?2@ thipe g with.cehl Bestatf. The combined

' organic flibsd3) werd Sisi A;?lfﬂ] (i)aﬁﬁmht r d saitatdd YrifdEid dric (MgSDY)) The res:due '
¢ er e.v as_evo
aftr renloSRTRL Witens Mieho bR R Bind 49 hpatopraphed on ica
- gel with hexancs—CH2C12 [e> 3) to glve 4~benzyloxy-?.-methoxybenzomtnle (1-B). MS: m/z 240
. (M+1), A,IH NMR (500 MHz CDClg) 8747 (4, 1H, J = 8.4 Hz), 7.36-745 (m SH), 6.58 (dd,
CIH,J= 23 , 8.4 Hz), 657(d IH,J 23Hz) 5. 10(s ZH) 3.88 (s, 3H) ppm.

StepB: - . - Co .
| A vigorously stirred suspensibn of 4-bcﬁzyloxy—Z-methoxybenzoﬁiﬁﬂe (LB)

{1 .20_' g, 5.0 mmol), sodium azide (732 mg, 11.3 mmol), and triefhylamine hydfochlon’dc (154 g,

11.3 mmol) in toluene (6 mL) was heated at 110° for 48 h. The brown suspension was cooled,
water (15 mL) was added, and the mixture stirred for 30 min. The organic layer was separated

‘and extracted with water (5 mL) The combined aqueous extracts were acxdlﬁecl to about pH 1

W1th concentrated HCL. The gum that mmally precipitated solidified upon stirting for 30 min.

. The solid was iltered, washecl w1th water, and dried to give 5- [4-(benzyloxy)~2-methoxyphenyl]—
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tenperature for 2 h. The CH2C12 was renpved carefully

in vacua at roomtenperature and then at 50. The

cl ear YT upy resi due was di ssolved in tol uen (él§/ 6?
WO%'HH“%‘?4 (benzyl oxy)-2 10 net hoxyphenyl ] - 2H-REG/PE01/0s0128

(1-© (1.13 g, 4.0 mmol) added The m xture was heated

at 120 for 9 h. The m xture was cool ed, and the

precipitated solid was filtered, washed with tol uene

and Q dried to afford the triazole hydrochl oride
salt. The salt was partitioned between CH2CI 2 and 10%

2H- ieuaéoleilﬂmollﬁ x@ﬁ%ﬁgoﬂnﬂz agyRy Qe nggbgﬁw@ﬂ) erd7 eched 7 = 8.7 Ha),

{

73474 e SEM T T 500 8RR 8r0 Jeitid = TALES L5 (o HRet 05 .
3H) ppnehr omat ographed on 15 silica gel with 5% MOH CH2Cl 2

to give '
StepC: 3. [ g (benzyl oxy) - 2- met hoxyphenyl ] - 4- net hyl - 5- (4-

pent yOtelyyhloride (242 hd o406 dnyd]) washdde? dedbptiseatn @l seltibnkf N-
methyl%@%ﬂi} c}géfz“z éfg'* t}}ae- %%é&@l%y n?gjo’%ng)% pdry CHCl at
room fermgpa el Afteq ﬂl@]wgo@us gaygvolgionosupsided, glpls))lut@n']vgas(atmed at room
temperaﬁilelij?n 4ﬁne 91)13 re?n&/%ge ﬁ%ﬁﬂz)t aé'uo%lrcfdﬁ temperature 361d then

o 00-1. (_g pm
at 50 AYTUpY {ﬁi‘ngﬁ Wb dlssolved in toluene @8 mL) and 5- [4 enzyloxy)-2-

memoxyﬁhérﬂd]@mﬂawz@mxl Lo ;‘IﬁB@&Mﬁfb dddéd. TEid Whixtre (Whas heated at 120°

for 9 h. ”t@{' D Wi cPuter e tﬁ“:ggg{gq% Hé)w ﬁggrehsz‘ﬁ%%gm@mene ad ()

dried to aifﬁordme triawsle hyd08hlBHdCsadat Pleysalt wa panigioned betwean CH;Cl, and 10%

saueos SSOREY SRR ATRABARIMcoREPAL T htiha v,

extracts weseslried (MgS(akang gyaperaied lafvfquq;{ The residue was chromatographed on
silica geﬁvﬁi‘? SWO%HQ'@E ﬁy vé 3([‘& éﬂ%c@lp@—m&ﬁ]y] L5.(4-

iy -3
pentylbidyeiols. 2. igt mﬁ:ﬁa’%‘égbz wazqm;% 67/94"6"4(1‘/(’5 Jy 155 NMR 6390 M,
CDCly): (817.33-1247 &, 6H § 6165 @dSBH( fi= 21:1&51%) 6.60 (Hz)H 67 46,1 H9), 5.10 (s,

o 54 i L 0 20 o 8 IR

72)ppm(t, 311, J= 7.2). EXAMPLE 2 O H3C- NN H3 30 C. OH

-36_ WD 2004/ 058730 PCT/ US2003/ 040128
Step D: 3- Chl or 0- 4- f 4- met hyl - 5- (4- peentt +| bi cycl o[ 2

2] octh solytion of & - Genaslaxy G- methok ypieaylbi-ahg S O
pentylblc(yﬁ@@ 2216t PR 19, 4-13a£01€(1BE) (272 mg, 0.572 mmol) in MeOH (8 mL)

- 'was hydrogenated for 19 h w;fh 10% Pd/C catalyst (27 mg) at room tcmperature and atmosphcnc

pressure. The catalyst was filteted and washed with MeOH. The MeOH was removed i vacuo
to afford 3-methoxy~4~[4-methyl—5—(4—penty1blcyclo[2 2.2]Joct-1 -y1)~4H—1 2, 4-triazol- 3—yl]phenol
(1-F). MS: m/z7 384 (M+1); 1H NMR (500 MHz, DMSO-dg): & 9.94 (s 1H), 7.09 (d, 1H, J =

- 8.3), 6.53 (d, IH, J=1.6 Hz), 6.46 (44, 1H, J=2.2, 8.2 Hz), 3.72 (s, 3H), 3.40 (s, 3H), 1.95 (m,

6H), 1.44 (m, 6H), 1.07-1.33 (m, 8H), 0.86 (¢, 3H, J =7.2).

" EXAMPIE2
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- Step C:

CH3NH2 HCl (i Pr)2Net, CcH2Cl2 O NI—F(COCgZ O CH2Cl 2
NIi~ 2-D2-C NNO | toluene, reflux t("N H C]\/b
g NNC BBr N al./ CHC2. i I\ Me 2-G
Woél" B384 oxal yl chloride (505 pL, 5.79 mml)"%/élsé%é@ti’lzs

dropwi se to a mxture of 4 5
pentyl bi cycl o[ 2. 2. 2] oct ane-| -carboxylic acid (2-A) in
net hyl ene chloride (10 nmL). The solution was stirred
at roomtenperature for 3 h and then concentrated in
vacuo to glve 4- pentylblcyclo[2 2. 2] octane-| - car bonyl

3-Chlore-fhil dmetisyl (5 bic Yol @R2 25210cthiHy])-AEDC A tria 13- Albhésol (2-G)

T 3H): 1.21 (m 8H): 1.45 (m 6H): 1.88 (m 611) ppm

Ste 10 Di)¥ sopr hyl am ne (1.44 , 11.1
n e e T P T
pentyl bi cyc 'i] odtaltde | - c rboxyl i 1(2-A)

(1.09 g, 4246 mmol) and net hyl am ne égochl ori de

(1.5 g, 22.3 mmol) in nmethylene chlori 10 L) was
added and the m xture stirred at roo e for
18 h. After dil t| ng with methyl ene ch orﬁth‘bNEt.EéhClz
' hed with water, .brine,idrie (MgSO™Y)
in. vaqgacys gi mej-hyl -4 15
~ pentyl bi cyerd[ 2. #H2] 5= c&r boxam CO). 1H NMR
(500 MHz,  £pCL3)* 6 0.91(%723H); ghitlyy: 1.43

(m 611); 1777 (m 6H: 2.82 (d, 311) @etn Step C

N-N i
oY
toluene, reflux “N
H
OMe
: 2-FE
(\_@__{ _ BBr, W‘“N ,
CH2CI2

Step A -
Oxalyl chloride (505 pL, 5.79 mmol) ,was'added dropwise to a mixture of 4-
pentylbicyclo[2.2.2]octane-1-carboxylic acid (2-A) in methylene chloride (10 mL). The solution
was stinred at room temperature for 3 h and then concentrated in vacuo to give 4-
pentylbicyclo[2.2.2]octane-1-carbonyi chloride (2-B). ITHNMR (500 MHz, CDClg) 60.90 (t,
3H); 1.21 (m, 8H); 1.45 (m, 6H); 1. 88 (m 6H)ppm '

Ste B:

N, N—Dusopropylethylannne (1.44 mL 111 mmol) was added to a mixture of 4-
| pentylbicyclof2. 2. 2]octane-1-carboxylic acid (2-A) (1.09 g, 445 mmol) and methylaxmne
_ hydrochloride (1.5 g, 22.3 mmol) i in methylene chloride (10 mL) was added and the mixture
stirred at room temperature for 18 h. After diluting witht methylene chlonde, the mixture was
washed with water, brine, dried (MgSO4) and concentrated in vacuo to give N-methyl-4-
| pentylbicyclo[2.2.2]octane-1-carboxamide (2-C). 1H NMR (500 MHz, CDCls): § 0.91 {t, 3H);
1.22 (m, 8HD; 1. 43 (m 6H); 1.77 (m, GH), 2.82(d, 38) ppm

S _ Oxalyl chlonde (846 pL 9.7 mmol) was added dropwise tO a SOIHHOH of N- ..
- "methyl-z!—-pentylblcyclo[z 2. 2]octane-1—carboxam1de 2-C) (230 mg, 0.97 mmol) in methylene
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Oxalyl chloride (846 L, 9.7 mmol) was added dropw se
to a solution of N
pent yl bi cycl o[ 2. 2. 2) oct ane- 1- car boxam de
WOE‘?"&”?‘QBO ng, 0.97 mml) in nethyl ene 37 \R§T/US2003/040128
2004/ 058730 PCT/ US2003/ 040128 <chloride (2.0 nL) and
the m xture stirred at roomtenperature for 4 h. The
sol vent and excess reagent were renoved in vacuo to
provide N-methyl-4-pentyl bi cycl o[ 2. 2. 2] oct ane- |
car boxi m doyl chloride (2-D). Toluene (1.5 nL) was

chloride 32! G%Lf a‘ﬁH'tﬁ’é’ﬁﬁd@ﬁé srred affod! l@mﬁerature for4 h. 'I‘he solvent and excess
nmet h ox -1Htetrazol e [)

reagent Wefg r% lst t"ﬂ‘r“fé’ tpProvided- IP?}P§11%P%P I%Wéfdn% 2 8Et9ﬁnsﬂ was
carboxigd lti‘ﬂildzﬂe I(D-(D)‘n tTelRac 8.8 &ﬁ)avwé adbed ﬁill@ﬁrb@b 51@-dwﬁ'0-4~

metnonyphenylt FivatEORT 451 oe S Pl gy Eﬁ?}?@sfn EhRrLfEdeh. The
reaction was \zaniubtctmomaemperdmre and the precipitate was filtered, washed with cold
toluene g_ﬂi% %V%Pq‘? HEPB{?%%E}%)JI}% %ﬂéj ?‘?é}ﬂegwwﬁt%%uo to
provide mnﬂpxommy!)%nmmﬁwpswlw @@@neqvl -$0-4d%:1,2.4-
11133 'ﬂi\946(%19)H) 1.27

triazole @L 3 513[( Iy
(m, SED; 111%&315}932 ﬂ@m A6 <ssw%>389<s, 00 05 (43 D 304 4. 1D 743

(d, 1H). (135 gL, 1,43 mml) was added dropwi se to a sol ution
Sten D: of 3-(2- V
2P LE ¢chl or o- 4- net hoxyphenyl ) - 4- net hyl - 5- (4- pent yl bi cycl o[ 2.
2. 2] mom;nyt@mdwnasmm 143 mawl)ev{s2addpd (@PWisegp aGoliitibn of 3-(2-

chloro-4" %%AWQ?@H‘%%G% @Bpﬁfﬁ Wp;(c?%[?‘z)zéﬂ t-10§i%4y‘§ zr&rﬁw&% 2P
(287 mg b7 It mawiia snefhidenerhigride (Ranlerat 091G oThemixtare was ssigred at room
ternperathRISO4 5 haMhe sSR:E!Gﬁ WHiak Sba3Red Withl ke ﬁi@ﬁNﬁﬁEd3FahéﬁJ/@/IgSO4) and

urified b um chromatograpy(scha

concen i1 YaCKY R @%ée%qlne&qrg' by ol ng@matograpgy (sxhca gel, 5%
MeOH/niktigylédehivridle] b H& B-cﬂﬂc(ré %%{glgl&!&b@{tﬂb&yadwn Aodt-1-y1)-

481244l y],!]pf.;“dlg sslpb e Seegh £)); MENMBY5H0 M, cpc:

8 0.93 (t,3H) 1. 2&(1?1681(11111561@) JGHD58.186m, 6HX )3, 58(s | FH); 61696&6)1 1R);%P2 (d,
1H); 70§§j 6.69 (dd, 111); 6.92 (d, 20 111); 7.09, (d
1J) m~ EXAMPLE 3 CF3 0 N-NI-BCC]—ICHS 5(4{

~Methyl -5-f . .

2 (trlfluoronethyl)pheﬁgilélM.lﬂLE_ﬁl 2 4-tnazol - 3-y11
blcyclof 2.2,21 oct I 25 ylI ent an- 2. ol (3 7) -

HyG— /\—‘
OH

lbicyclo[2.2.2 oct-_i- |

: Methyl-5-f tnﬂuorometh_l hen; 1‘ 1-H—124-tnazol—3-
yhpeintan-2-0l (3-1) ' : .

L lag.




-38 WD 2004/ 058730 PCT/ US2003/040128 0 O 1. KHWVDOS O B
P 20 OCQ) 3-AHO~ 3-B OH2 KOH Pd/C MOHH20 3-C
-3C OHON + 2NN/ 3-DH 3-F CF3
WO%O@O%J O p-TsOH acetone/water N N ref| BCT/BS2083/040128
CF3 O1 i NaBH4 N, N nmethanol OH 3-H CF3 0 CH3NH2
N-N CH3NH2- TFA 3-1 1500 C -39 WD 2004/ 058730
PCT/ US2003/ 040128 OH CF3 N

1. KHMDS
+
b” %H" 5
- Hy O/ KOH .
T : -
Pd/C MeOH/H,0O

4
-
. N
- £
IZ
ol L
- M T
Y

- p-TsOH

acetonelwater
' reﬂux

¥

~NaBH,

Y.

© methanol

 CHNH,
. CH3NH,-TFA
o 150°C

| S

34

.-39-




10

15

25

_ .30 -

_ Smthesig,c'ltq%I[Z

THE in vggue,

NN 3-J Step A
[2-(2-Methyl -1, 3- (Hoxol an-2-yl )ethyl ] (tri phenyl) phosph
oni um brom de (3-A, Synthesis: 532. (1986)) (5.99q,

WO 2094/65873p| ) was stirred in dry THE (200 ml) . PREGE2603(949128
5 bis(trimethylsilyl)amde (20.4 nL, 2Msoln in
toluene, 10.2 mmol) was added. The reaction was
allowed to stir for 30 min. The reaction m xture was
then cooled to -78 C. Methyl 4-
fornyl bicyclo[ 2. 2. 2] oct ane-| - carboxyl ate was added at
-78 C by cannul a,, The reaction vgg,all owed to warmto
roon1tenperaturec%ternight. The vol Oy Swas reduced by
evaporation of THE in vacuo. N0 ater was
added. The m xtu A 100 nL of 10
diethyl ether. The e ted and dried
(MyS™). The product (
met hyl - 1, 3- di oxol an- 2-ylg grop-1 - enyl ] bi cycl o[ 2. 2. 2] oct .
ane-1|-carboxylate (3-B)) was purified by flash
chronmat ography on silica gel with 10/ 90 et hyl

Step A: acet at e- hexane mixture. Ste B: Met hyl

4- [ ( ﬂz&&ﬂylﬂ?wo&n{i:ﬂ%@ﬁg](ﬁ@h@nﬁlh@ﬁpﬁ@nﬁmﬂiﬂﬂiﬂé GHA,
B T o AL B b Do,

bis(trimeRoylsilyl)amdden@0.4(ri b2 Mygdin\ia solachete 0.2 Anrhyl) was) addedda Mhe aeaction was

: NGt ' [e n en
atowed 08 Dftaf oo SEnebd it Brc 3, i bocleh 4987, Mcae
formylbieydle[@2e¥oetame-1aarbexylatn otas wdded atePb ety cannylee Jhetreaction was
allowed %‘J »Férﬂgﬁ'%gﬁ‘ll tc;,/ﬁnp?ratélrc overnight. The volume was reduced by evaporation of

n )

2-nmeth -di oxol an- 2-yl ) propyl ] bi cyclo[ 2. 2.
0 npL.of M3tex yiag pddeds Thy .ﬂnﬁxlff)'z%a%&éﬂlla@f@r%ﬂﬂhoo inflot
diethyl eﬂm{‘.ﬁ‘f(&%ﬂi@l . Wﬁygx@ac%ddhﬂﬂﬁla@) Simé» pm?bsdsd@'t @uaglﬂ[eﬂ[@E?—B—(z-

- ane- | - rbo e (3- : . S
methyt-1 S Gl 2 PO e eSO B RN SRS T purified by
flash chrom@togtaphy bx sidies gelotitis H)/90rethybhcetatedex@de thixfiranas added.

Step B: The m xture was refluxed overnight. The cool ed
P2 mixture was acidified with IN hydrochloric acid (100

m)  MithylHelil Med2thethyl-¢ S-disxolan-2-ipugn-1-sowibicyclo[2dh2]octane-
1-carboxgita}f:yﬁ3Tﬁbe(1910§)‘gkd§%ﬁn9& ffdthdn ?ZS%E)."-‘ﬁrsgatQH tﬁp'sc()g/g s#0% Pd on

dcetate. was renpved In vacuo Yyl el di_ng .
carbon (1A07mag) wasasded;| Ajhydrogenbadlogn - wasarserd wid the Blixtie wagpstirred under
hydrogeraiffok for S, PXhe\alladidblch-Eatbd) was €% and the ethanol was

removed s vt T S ey FLELETRIS G dolpleg B lagorsHesSrioat 2 Pocane-

- 1-carboxylaed B-@s conbi ned with 2-(trifluoronethyl)benzoic

Step C: hydrazi de (3-E) -40 WO 2004/058730 PCT/US2003/040128

| Methyl 4-[3-(2-miethyl-1,3-dioxolan-2-yDpropylJbicyclo[2.2.2]octane-1- ,.
carboxylate (3-C) (1.0 g, 3.38 mmol) was stirred in a solution of 90% methanol and 10% water
(50 mL). Excess potassium hydroxide (2.0 g) was added. The mixture was refluxed ovemight.
The cooled mixtare was acidified with 1IN hydrochlbﬁc.at:i_d (100 mL) and then washed twice
with-éthyl' acetate (100 mL). The combined organic layers were dried (MgSOy). Ethyl ‘acetate

‘was removed in vacuo yiéldiﬁg pure 4-[3-(2-methyl-1,3-dioxolan-2-

yl)pmpy'l]bicyclo[éLQ.'zjoctane-1-carboxyﬁc acid (3-D).
StepD: | ' A e -
| - 4-[3-(2-Methyl-1 ,3-.dio:‘mlan—2—yl)p:opyl]_bicyclq[2.2.2]0ctane—1—ca1_~b6xy1ic acid

(3-D) (0.200 g, 0.708 mmol) was combined with 2-(triflucromethyl)benzoic hydrizide (3-E)

l40-

O

O
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(triﬂuoromaﬂlﬁl)*)mgﬂ—li,ﬁ%xﬁtﬁﬁi(ﬁfﬂ }8ikydl
| y

(0.173 g, 0.847 mmol) and azeotroped twi ce from
tol uene. The m xture was then stirred in dry
ne&ﬁglene chloride (10 ni).
WO HOHE5G- 1, 3- di met hyl i mi dazol i ni um chl or i de PCH{SR003/040128
(0.718 g, 4.25 mol) was added followed by 1.184 nL
of triethylam ne. The reaction was allowed to stir for
2 h. The reaction was diluted with nethylene chloride
and was washed with water. The resulting 5 oxadi azol e,

2-{4-[3- (2-net hyl - 1, 3- di oxol an- 2-y| '} bi cycl of 2. 2
-(0.173g,_@§g€[n_n¥§1 Lazon | oxol an- 2-y| ) propyl j bi cycl of

}and azeptpaped twice from toluene.” The mixture was then stirred in dry
methylel(et a;lﬁléﬁimug BN chmB%n%BJd%%e@yﬂ%mg&i@@!cglgﬁae gpm% 18 g, 4.25
) DL e 27 TR PRGBS, St v oo ot for 2
h. The Eat]{tibn[\aas(cﬁhmm mibthlett ohlokide ard yhs wasched bithi ater. Offe r@sulting
oxadiasql 20 FEOKREMNCL Ry 2 haropyliiaslolZ Bopal g1 150
(trifluoragyethdiphenyl}-1 Sct-pxadinzolex@r@ wds [90Ficd Oy flnch cweha@¥raphy en silica
gel with %sé’f@orémyl a&ta@h%bﬁaﬂ@ﬁﬂkwi ¢ acid (10 mg) was added to

. he soluti on. e reaction was heated to reflux for 1
StepE: 1, The vol ume was reduced by evaporation of acetone in

vacuQv{4I[|39(25M§t!l15‘1-13,3%&c011£ﬁ2ly1)ﬁﬁ6§§rﬂﬁc%lb[?.ﬂ]ﬁb’t‘-1-§P}e$- €

(it 5oL TR S S

acetone/ 0%y 8@tk (206mLY.eprTolifenesnifonie roiad0 infy) wae Wadddao did sigkion. The

reaction i Hpated tp seip o | b, M0 XPIURS s gNeE by s vapogaiom of siome in
vacuo. Tp pEreyewey ther laypred with-aphyl pestete(23 mis) end Satiipted Sodjunt.

ic ion (23l | tabted aiq Q84| na
bicarbonl ion (a5 e ARTEAY Bt pRY Dlrecd g @838 (ER0S) Sotven

1- vl
was remaoll g 6t 04 H150H0 o vkt o oMy ey - SAch-pigdiazol 2

~ yl}bicyclo@. ndloet-1 §Hpéntth-2-dde BH)Was added. The reaction was

Step E: allowed to stir to roomtenperature. The m xture was
LR then | ayered with . ethyl acetate (15 nL) and water

(15 514 5-[Fi(EifindrgmethyBplaeng]]- BY,roxafnzehd-ylabiceelof2I2 2 oct-1-

lyl)pentan%—?@@@?l%@@ﬁg)%%&%d }Qﬁ%eﬁgnntﬁ\@ gnﬂ) Qit geeH 80&%316‘6&8{13%@3 20

mg) was gddefl The resataryhy glvveditd stir 1 rdomerdperaiote. Thy biikfucy whothen

layered w?th%ﬂ%ﬁ a¢drard Eiﬂ ﬁlﬂfﬁﬁcﬁ\ﬂé@f ﬁ% | Y. Whe %tl})?@g«%&a faer was extracted and

' (4151 2-(Trif t | Y
dried (Mg SGHHvaS oYk inpacug tysEFABID Scf-(5521) (50 )
ﬂr%%.mwliyggbﬂn-m (3-I).

net amne in nethanol (2.5 .. A simall spatula”

- StepGe scoop of nethylanline TFA salt was added and the vi al

30

was 5-¢bfs-E2HTrithoromethelphengl]- NB14-oReditasl-2- 1 BioE16] A DR]0dt-1-

sooentent 8% (991 O, 35 - el Mt S5 e

methanol €2.5yiL)a desmelbspetla senop\of ancthylamine G A3SaliTives gdded med the vial was

LT e ORIt e Bl it e
- (15 mL), wpshgd yithowatgr(le pulyp andrind (Mg
- The prodnk,_tl,rﬂ_-(d—{Eﬂniékhyllﬁqﬂflﬁﬁdo}‘cﬁnétﬁj\’l%hd%ﬁyﬁhaﬁfﬁl,ZRLE:%Z%P—BE‘ G 18

Y Bty acetato vag sovedds vacuo.

a gradient o

3,’”"“‘”"’3@?‘93%‘?% T IeRightie! Qs i airiietby praparative e vesse uhese HELC on a

C-18 silicageloluihe usihg b geadient oPdcRicaitite-Wwher Bufféed Wi 201 % tMBSoroacetic

acid. ‘Ihe%‘fqn a5 mvﬁ"gttﬂe %&%’m’\b o‘ie Was 1?15’3‘4“’6’3%?& \S&h I161% NaHCOﬁ, evaporated in

vacuo to r_emqvc most of the a_ceto_r'ii_t:i_lé, and extracted with methylene chloride. The organic
‘extract wag dried {MgS04) and evaporated, and the residue dried under vacuum to provide the

-41-




vacuo to renove nost of the acetonitrile, and
extracted with nethylene chloride. The organic 35

t was dried (MpSO4) and evaporated, and the

wo?@g[ogﬁﬁéo dri ed under vacuumto provide the -PAI/{§3003/040128

2004/ 058730 PCT/ US2003/ 040128 desired conmpound MS
(ESI+) = 422.5 (M+1); 1H NWR (500 MHz, CDCI3): S 1.21
(2H m, 1.23 (3H, d, J = 6.5Hz), 1.29 (2H, m, 1.57
(6H, m, 2.13 (6H, nm), 3.47 (3H s), 3.85 (1H m,

.51 (1H, m, 7.70 (2H, m, 7.85 (1H, m ppm 5

desired W:ﬂ MSESTN: BpNS mm;l 13 N@m esmmz @Dcrggdaaquﬁ m),

1.23 (3Rl &5 6585 A2 G mplesy (o8, 256, 345 (3HL, KOS (1H,m),

7.51 (1K\m), M.70-(280H), T8N, M)Pps.4-C OO | t  4-E McNH3' ' TFA-
L 2M MONH2/ MeOH NNN'CF 1500C 1 . * N/ \' '\ N NO 4-F

EXAMPIE 4
F o '
CF
\Q'N N—N 3
| B 6 -
N-o ' l,\l |

B P2 carbonyl dnmldazole N\ @ 4{
. . O"‘"‘ -
A o

4+-A N—-OH

MeNH3+TFA' o

. 2M.MeNH,/MeOH -
- ?.50"0
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-42 WD 2004/ 058730 PCT/ US2003/ 040128 Step To a
suspensi on of

4- oxycar bonyl ) bi cycl o[ 2. 2. 2] oct ane- | - car box
Woé"@g@;"t’ 4-A) (0.906 g, 4.27 mol) in dichl oro?ﬂfﬂéweﬁfmm

(20 m.) was added 1,1'-carbonyldiimdazole (1.04 g,

6.41 mol ). The reaction turned into a clear solution

instantly with evolving of gas. 5 After the m xture

was stirred at roomtenperature for 1 h,

4-fl uorobenzam doxi ne was added (1.98 g, 12.8 nmol).
Step A: Stirring was continued overnight. The m xture was then

PO 3 AR PSSR R AT S8R s
4-A) (0996 gdﬂhé’l vamol) Mchlommdﬂyamdm mlL) stas adaudoly acp:alnlyonyhimgldazole
t |48,
(104 g, c‘lglf u'gpr{éorg ﬁenyl E fa 3“@ Fé\@éﬁ;ﬂ ?%&P?%I cyclo Wgzéfzgas
After thq e évas s@ xyolatt@na@*a@rq fpr B)h ésﬂtqubynmld@xm Vas added
(198 g, 1% hlhﬁbl Chistintled Hvér 1’I‘ﬁ§mﬂfﬁ1re6sbﬂs theén 8Srcéntidted and

the resxdléw 3 1 ]E@G %‘gjlﬁlhz ’léyglxmxpﬁre c@cegﬁréﬁ% aqcﬂée resu?ue was.

purified byst(ﬂum(léhﬁ)natdgzmyglsn% IdSanaiethy] acexatetas@hient(M)ith giseHethyl 4-

[3-(4-lufypBénsfh 1. 2t kA BHDAS Ui HbLL e 8 Ticalionutise 25 B as 2

- white solid. x Hil NMRES00BI o 6655 ) &l £6-1.99 (my 1688, D82 Melime 16H), 3.71 (s, 3H),

7.16-7.2¢ er:)t g@gig hhoid. 1_1@§9‘,;/9Eﬁ+ gqslueous | ayer
ik R b

|f|e 1 aqueous sol ution and a
,EﬂLm.mhlte SO|Id precipitated out. The solid 4-[3-(4-
fl UOTI‘B@B@&)(&-)B) 1014, 9:08GhAeD| wiz tthicRivart KO 02522% @CiPfmol) in

methano faeEE0: ¢t "Qagﬁeaﬁ(%ﬁ%aﬂ{véﬁsa@ G 15 g e was
concentraird, ﬁﬂﬁteﬁ witht \eqileﬁexﬁﬁbtéﬂ Wiz with etyl tdeeata.CThe 4qbells layer was
acidified (n;'igx égg?lggg#;%gy 9’81%‘2@@‘“{ ! fn::lul to(r{%*lp &Hebs%ﬂﬁ%—[% (4-
fluorophmyl)el,;&,ﬂ@p(aglezplvﬁwylﬂblcth[mWhneé -cathosylic acid (4-C) was coliec;ed
and furthE} ?}m P’%?ggﬁkgtﬁgggﬂal)tt]i ng sus%@%é’?zo@]\hq‘ I[ﬂ ﬁ e %

Step C: 2 chl oro- 1, 3-di met hyl i nl i dazol i ni um chl ori de (743 ny,
4. 39AGuinRé bfﬂaelabﬂvmxtmas plxﬁg yd3ahpel)ahd2-nL, 8.78

(eifloorofhDbert A Ura) G P-4 MEminal e Gii &b ppporaied ith

toluene tieeertiined. i Dichbforhéthanee@ahl pwas éﬁitied e drirhidfure 8% ¥olvént. Wathe

resiting piyBpdin Vol ohelori PR RR GedlBRR bl OB 4

* mmol) folowed by trietipfainina €1 2ynlhr8. Femmidlp Tjiegamtms wmraﬁodrbd ealstir at room

temperatd¥ §hdé ac%%ﬁ?&zﬁsqﬂdléﬂs Uht 88 1&16# LF@@%&BQP The reaction

concentr resi e was

mixture wastbaredibiade Qﬁgneﬂhewa rveqsm‘yaﬂa aataratN HQY aa;ura@d sodium
bicarbondté Bqiikbug ébltﬂidﬁemﬁi Tadtly B . OPReebshnlicOwerd cfnea ovér 2k gdrous sodium

rifl oromst -1, 3, 4-.oxadi azoI 2-yl ] bi
sulfate, ﬁ&ﬂlfdﬂl e'?ncin%t¥ ﬁ)'ge wesigdha ¥fas PBTiGed by eglome chtoryaipgraphy bing

hexane/ethol dcdtate (3H) BVRUEHIAO gMdZB @ﬁﬁéﬁ)})h&ﬁ}@@i{ §.[21211), 7.21
(tnﬂuoroxgwthyﬂﬁhenyﬁ 1'_1324—-0}('59[1&01 27 -yl }glcyﬁlo[z 2.2]Joct-1-y1)-1,2,4- oxadlazole (4-BE)asa

" white solid . 1HNMR (500 MHz, CDCl5) § 2.25 (s, 12H), 7.21 (t, J = 8.7 Hz, 2H), 7.74-7.76

(m, 2H), 7 91 (m, 1H), 8.11-8.15 (m 3H) ppm. ESI-MS m/z (M + H) 4852.

-Step D:

A mixtare of above 1,2 4-oxadiazole (4-E) (115 2 mg, 0.238 mmol) and the.

tnﬂuoroacetlc acid salt of methylamme (1.73 g, 11.9 mmol) i ina 2M solution of methy]amme in

. .%l43“ .




(m 2H), 7.91 (m 1H), 8.11-8.15 (m 311) ppm ESI-M
mz (M+ H) 485.2. StepD: A m xture of above

4- oxadi azole (4-E) (115.2 ng, 0.238 mmol) and the
wo%‘gﬁ@?ﬁ"%uoroaceti c acid salt of methyl am ne RCGL/{3p0g3/040128

11.9 mml) in a 2M solution of nethylanline in -43 WO
2004/ 058730 PCT/ US2003/ 040128 nethanol (4 nlL) was
heated at 150C in a sealed tube for 48 h. The m xture
was then concentrated, and the residue was taken up

i n di chl oromret hane, washed with saturated sodi um

methandli(¢ alDovetipatedse 056°CSialaltbiled tubEF6r 48 BAThE Mtk Svas then

concentii SR I EHa R o Benl B e Ui B et Withea Wih Sfturated sodium

, blcarbomwmus sdletiomt Ere c(rgﬂut&(iﬂere asncehtratet andthe résidueadsipafisi

usmg Ieg at U at e ﬂ(‘)(g %@nﬁ@q% ar oJelil a?ce‘foﬂ%ﬂg@%ter Eﬁr g‘?@iﬁ? Z?]Gdlw '&‘Eﬂ

5 fractions gontaining theipradyet vare combined, inentralized with satupatedigodivm bicarbonate
- aqueous3olufioh laHa I)ﬂﬁalﬁﬁméli XroRr dcht o('nﬁm e{w?]ter to provide 3- (%—ﬂXOI’OPhGn;&-S -(4-{4-

iy |
methyl- % W utcsh i iprenyl GAECN 2. siasl 3.9 bisyclel? 2 e Ky
oxadlazle(@-ilR) (NN (61321335 2253, 35 l('ih, 127, 8,533, 3H) ( 721 &l 81')1 Hz, 2H),
7.54 o3R8 73 b o 7 58 o 2605 15 incdad s i A s
10 10 EXAMPLE 5 CF3 LJ N ~ N /- CH3 OH
4- OzMet hyl - 5- (4- ohenv! K 2.2 2loct-1-yl)-4H1
24-tri azgl 3- \(/I I ?Se?;/“ i%##%hvl )gﬁenol yN?—|Z ONHO
CF3 (1) 2 M(000)2 OH (2) Et3N Cgel2 5-A CBn 5-B
-a O OHVWNH O OBn Et3Ny-N .

O

CHy | OH

o 4—|'4—'Methvl—~5—(4—Dhenvlbic§clof2.2.2]qci-l-vlj-4H-.1,2;4‘-&13201—3—VI];3-(_t1iﬂuorometh§,[] yphenol
(5-F) ‘ - R

CFs  (1)2M (COCH,

(@) BN
CH,Ci,

5-A ~ OBn

OBn | EN




10

e

F3C CH2Cl 2 .15 S-C 44 WD 2004/ 058730
PCT/ US2003/ 040128 OBn McNH2- CF3000H 2M McNH2/ MeOH -
N,N CF3 150 C 5-D OBn 10% Pd/C H2, atm/ ~Né

- WORPHASBNBOH N, N CF3 5-E OH N \N-N CF3 5- F PCT/US2003/040128
Preparation of
4- phenyl bi cycl o[ 2. 2. 2] oct ane-| - carboxylic acid (5-A)
Literature reference: Chapnman, N.B, Sotheeswaran, S.,
and Toyne, K. J, J.Oa.Chem 35: 917-923 (1970) 5 Stens
To a magnet i cal ly stirred sol ut| on of
4- phenyl bi cycl o[ 2. 2. 2] oct ane- YOBAY boxylic acid (5-A)

(70 nmg, 0.30 mmol) s ¢ne chloride (1 nL) at
room tenperature wa .-. M oxal yMeNHIg;_GrG OOH
met hj ; 1.22 mmob A

cat AET & aggled tq:cat alyze redction.
The [ v %30 nin aﬁégg;ol vent and

reagent 10 renoved in vacuo. Methylene chloride (1 nlL)
was added to the ¥8sidue, follqugd by 4

(benzyl oxy) - 2- (t nf | uor omeg benzoi c h gcr (5-B)
(141 ny, O. 46 mol ) \and tyI am ne /8155/@33 0. 46
‘ , ! e ed at ro

; rdd i gk er medi ate 5-C EtOAcIMe H

\ \NHI\H uofbiet hyl ) benzoyl ] - 4- phenyl b
icyclo[2.2.2] oct ane- '1-car bohydrazi de, which was not .
isolated.. To the g4gude product. (5-C) were then added
2-chloro 15 1, 3-di et hyl i mi_dazoDHhi um chl ori de (257

ng, 1.52 mmol ), nore tri@ amne (0.42 nL, 3.04

mmol ), and met hyl ene\ chl o (2 m.). The reaction was

stirrWN f'or 4 h.
o \Y
- | N,_N CF3

5-F

Preparation of 4-phenylbicyclo[2.2.2]octane-I-carboxylic acid (5-A)

Literature reference: |

Chapman, N.B, Sotheeswaran, S., and Toyne, K.J, 1.Org.Chem, 35: 917-923 (1970)
Step A: | - '
To a magnetically stirred solution of 4-phényibicyc10[2 2.2}octane- 1-carboxy]ic
acid (S—A) (70 mg, 0.30 mmol) in methylene chloride (1 mL) at room temperature was added 2

"M oxalyl chioride in methylene chioride (0 61 ml, 1.22 mmol) Two drops of catalytlc DMF _

were added to catalyze the reaction. The reaction was stm‘ed for 30 min and solvent and reagent
removed in vacuo. Methylene chloride (1 ml) was added to the resmlue followed by 4-
(benzyloxy)-2—(tnfluoromethyl)benzmc hydraz1de (S-B) (141 mg, 046 mmol) and tnethylamme
(0.07 mL, 0 46 mmol). The reactlon was stirred at room temperaturﬁ overnight to afford

' mtermedxate 5-C, N‘-[4-(benzyloxy) 2 (tnﬂuoromethyl)benzoyl]~4~phenylblcyclo[2 2. 2]octaﬁe-

1-carbohydraz1de which was not 1solated To the crude product (5-C) were then added 2-chloro-
1,3~ dJmethyhmldazohmum chloride (257 mg, 1.52 mmol ), more tnethylaxmne {0.42 mL, 3.04
mmol), and memylene chloride (2 mL) The reaction was stirred at room temperature for 4 h.
The reaction mixture was then diluted with methylene chloride (30 mL) and washed with water

- (30mL) two times and with brine (30 mL) once.” The combined aqueous layers were éxtrécted
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The reaction m xture was then diluted with nethyl ene
chloride (30 nL) and washed with water (30 ni) two

d with brine (30 niL) once. The conbi ned
“’02‘3’%%‘%}@ ayers. were extracted -45 WO 2004/0GBUS03/040128
PCT/ USZOOS/ 040128 with nethylene chloride (25 M)
once. The conbined organic |ayers were dried (MgSO4)
and the solvent renoved in vacuo. The residue was
chromat ogr aphed on silica with 10% ethyl acetate in
hexanes as eluant to give

with meﬂn{lél{chﬁfbﬁdb QZS/ ﬁnl? ofidd. |Tﬂe%hﬂi¥?édrﬁfé§rﬁp g%'k ]we§e &ﬁcd SO4) and

|azo e

I 2 t- 1, 3,74-
the 801"%% %ﬂ% 13% %50@ h)rerlﬁétog?apﬁélm BHexw pthyt

acetate mfhcnateh% elmimtdo gﬁ&@-[ﬁgxbeﬁz yl}lltﬂtﬂﬂ@iémgﬁl Yphenyl] —5 (4-

phenylbfcgﬁgﬁéi %8(6)% }%{1)( a@{a%&‘?igﬁ)a%géyg éﬂg | enyl b| cyc

Step B: syspended in a 2 M solution of nethyl am ne |n mat hanol

A+ o TotrifubibadBit itetih Bl ko a2 5 BSH0 sit-i4-
(benzyidayk 2 Tugganctoiiphenyiy sclahe ndbupdinl2et Bipht-xyBr b é-oxaBiazole (5

D) were stigpendud ifi aUNVabREtioA @ ﬁi&ﬂgﬂeﬁﬁﬂb B RHGEASIR! '361'f1ﬁ 4. 69 i) and

davers ar ated and the aqueous
heated af P?t% o Pvepight, (itior PR fopked d¢ RAm %?@mcat@ea(tizs rwr_:;lon mR@re was
pmﬁuong@h@wnadethylgmmm (Eﬁnﬂ)&nd@ﬁtﬁraﬂﬁﬁdlﬁdow sbhmbi blesrboﬂatb %@b mL).

The layekd Wi tdpardii ot Bl ok HOYE S ctalled Wi Rice i B3] sty (25 m).

The compingd peganisiaess wetveashedwith brine UdsiedgMpSad), and selvuit Ieﬂloved in

" vacio. Metrbsxé&@ﬁ(‘tﬁélpﬁhﬂ*édq %@L@%Lé f{egbﬁ% geFAQ phade

hr ‘%ﬂ?@]‘\YO% acetonitri

chromat FIng-grAdiqnt glfipg Ngthcl&% acatonityilp ((bb%dfFA&dmter (0.1% TFA) to
100% aceranitsilei(@ReARES SRe 10 dh WPRE AnRHU

oo a éﬁﬁ o cgna I $d @Z{ﬁt o enqulﬁfroétﬁ)glk %?)ﬁamnﬁ roduct were
partitionc(} be {5%?“2‘% 1e3tbonRle (G @ad meflelengeghloride (15
mL). Theelmrara WBmds'epamﬂad and thel lgoeowshhyes wde efa&&tecmﬁh hl¥iiBfene chloride (15
mL) thred hﬁ‘ﬁ? ﬂgg@g Qw&%%s Q'd £ rgr%o% AL t%nz&}lorgii fgl— gﬁ.’fijy?oxy)-}
(mﬂuoro{flefh)’l)l)b@wﬂn%MWy)—ﬁKéfylbixylmcmbm 2hoct-MyBet 1 4 1640 E(5-E).

MS: ,,yzglgzmgj)l yl)-411-1,2,4triazole (5-E). 20 M5: n/z
8 (MFl). Step C The

StepC: 3-[ 4- (Benzyl oxy) 2-(trifluoronethyl)phenyl]-4-nethyl-5

S0t T e e ey Bt (22

' phenylblcgg’lgﬁa% éf’% (%E%Daz?glq]mq%i Ex@7 wRg, OS5 mamipl) was dissolved in ethyl .

acetate/mpthahaldi 14 mil) tawhivh K04 palladivis-oadsiasbn (4 Eﬁ% YSas%aded, The

reaction vhﬁacﬁéﬂ e@Q@%d%ﬂ@&%ﬁ%ﬁ?%ﬁpgder H g{_[%g & nospher e -and

ggggpéemperature and
pressure., Aepﬁtqrappquu@p evamuetie efithe hiydwgaf atitve ltbyéj adium was filtered

through aalfé?g@fbglﬁgn %ﬁm@@ghﬁ aﬁg@%u 1338 pdfa?ﬁgﬁ%s%@t removed in

vacuo to affrd ddfapethiyich-(rphengibieyalo] 2.2 2easd —yIMthE,detnhmleﬁ—fﬂ]m

| '(mﬂuoromewnprenm-ra WS plreans Dire Yy Bl RMR @ho M obty Hagzlsq’-z(eﬂ
), 2.11 (ﬁﬁtz %ﬂ(@ﬁ ] tr uor onet hy phenol
I ) ¥ 1171(2i1m ; _)(E%Gﬁlzm) 1(3;1 nﬁ,lsszslaﬁmlppm




30 M, 2.11 (611 m, 3.41 (3H, s), 7.17 (2H, m, 7.24
(111, m, 7.31 (211, m, 7.38 (311, m ppm WO
w0 260045638730 PCT/ US2003/ 040128 EXAMPLE 6 QA
H3C-/ \ N/ CH3 3-f4-f2-(Ethvlsulfonv) ot [FCHC82003 00128
Iyl bi cvcl of 2. 2. 21oct - 1-y1}-4-nmethyl -5-f2-(trifl uonmet h
yl)phenyl 7-4H -1.2,4-triazole (6-6) 5 HOw O -~O
P(O(CEt)2 CAS O - _/ NaOwe, MeOH 6_2 6-1 OR 1. H2
Pd/C Oqg-~\(\ 1. (COoCl)2, DMV 2. KOH, MOH 0 2. McNH2

6 3,R=Me 6 4, R=H %@)@&ﬁl (COCI)2 H 2. N.N
6=5 N-f CF3 F3C H3C - N66-6 10 Step AC -47
o) 2004/ 058730 P(JI US2003/ 040128

O\ti

N_...
rgcufc—\v—<fg>ﬂJL
- CH3

-1,.24-triazole (6-6) .

o OMe
}—.—{ = P(O)(OEt)z O //—< 9—(0
_/
NaOMe MeOH 62 o
OR o
1. Hy, Pd/C 0O SO_/—@—< 1. (COCl),, DME
2,
 2.KOH,MeOH -/ 0 MeNH,
' C ..6_.-_3...1 R=Me
- - B4 R=H
o - " NHMe
o oy ' ' 1. (COCI
| Ckgiff"*ii,*“<\ . o
— | 2 NN
S CF3 s
- Step A: -

a7
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Di et hyl (ethyl sul fononet hane) phosphonate (1.12 g, 4.6
mol ) (Popoff, I. C et al. J. Og Chem 34: 1128-30

wo(za{&ﬁﬁg-koand 4- car borret hoxyb| cycl o[ 2. 2. 2]
oct ane-| - car boxal dehyde -1 (0.82 g, 4.2 mmemszot}smmlzs
(Adcock, W, Kok, G B. J O g. Chem 50: 1079-1087
(1985)) vvere di ssol ved in 8 m, of absolute nethanol.
The m xture was pl aced under nitrogen atnosphere, 5
cooled in an ice-bath, and treated with 0.5M sol ution

( .
o S BB TR O 1 7 6y B 1k,
1. 0re. (i f‘@&l%%r 3041968 handdhpsbemeherybiasleiAL] atters- ll-radle)bxaldehyde
(6-1) (Ock2s, Hi2SMABIARBBE 3., Kbﬁ,nGtBeﬁtﬁg Hhdnl) 59 5%79% #6s)
g éwere
dlss‘)l"e%-qﬁ tSJPié OF ?Ilgﬁﬂ@&‘)]a nERe RS vag M%Wgwéoggan gtmuisphere,
cooled inan deet-bash, and(tl‘e!dte]i va;tﬂ\aSM m&tﬁjn ofEB&iuhﬁ%bﬂhbklﬂg xﬂ'\&bﬁﬁﬁ} (8.8 mL,

ted ed va uumto Ive
44mm§lze"1‘ﬁie Bt @1 eﬁ%"? @i hythen lm;ggm temperature,

uns ura
concent@feélrpnger dminichesd ﬁﬁssare(, 820 tmgted&vxﬂ& nmif)wm&nd |aﬂ§ﬁla& fifkit in the

refrigerdtér @eﬂm@lt Mphk WGl wil ﬁ%f‘l-:red gﬁ& {hgtsgi,lﬁg\rﬁst}] :;]1 %mount of

under nitrogen a

I
- cold 1: l%%ﬁgya@r( gohs resdying whise scédcwasmcpllmtsd {mcbdrmd unddlevacuum to give

ﬂleunsam;ﬁe@gﬂfbnat@a@spﬁp(gsmndzgs;tm_pﬁd vigorously for 90 m n.

15 The resulting solution was ‘filtered through celite,

_“S‘LC& washed wi th net hanol and ethyl acetate and evaporated

t o giSuifone 6424880 mg, 3.08 mmol) was dissolved in a 1:2 mixture of eth l

acetate/néa*}&o Bl LS PR GG e RN 19%. g@j@: (800

ﬁﬁeacgorpm'gq; plagedsunties bydrogah dtmodiiffreraidestifeg tvl’g’ﬁ’ddsly for 90 min.

| h
- At A1 g 50 5 P e e o
evaporatgcglio gv 4—{%-t(eth51s@fqny@ptwghlcycltﬁ2e2 Pjoxtane-d-caetxylate (6-3) as a

‘white solixbncentrated in vacua then acidified to pH 2 with 1M

. HO  and extracted with three portions of nethyl ene
Step € chl oride. The organic | ayers were conbined, dried

- over Estrh@3r(886 o0 8 intiidl wak aisSoleebinENap %@?ﬁ%tﬁa?aoﬁéo‘i&mn (100

mL) and gezlcté% D:tg)‘}y 5%0&%15%1}%&)(&}@5}%0% Feactign gas(l'@atgi at 98 °Gifen] h then

5 °C qyerrigh |muuucmseom(1&ﬂxed Movacdo aﬁmmam;ﬁed/m,ﬂz with IM HCl

and cxtra&bé Wh\’tﬁl% en at msw&%ﬂ ?n’éégt gﬂe % ggﬁ%{vg{elcombmed,

r nitr
dried OVeJéﬂﬁ)é' Aroys spdi mq shlfgieranderaporated kpgivel é;(24ethylstlforB Rthytp! )

blcyclo[zatﬁ;oamhﬁmmky]ycy&a@ )drops of DMF. The reaction was
Step D: stirred at. roomtenperature under nitrogen atnosphere

for 90 min, then evaporated and placed under 30 vacuum

for Cabeiylic athes-aqB 1o sigl o6 ﬁﬁm‘ﬂ?ﬁraﬁi H&&ﬁ{réécgﬂ lg%L of anhydrous

| h d
e OGRS S L S s W

.30

chloride, 4y gy, Safivinmeol} am subschiEntBwith 5"(11:013570%31?[%@ FDhe r&28Bn w /a5 stirred at
00l | a wa nove
room temﬁéfgﬂu}é WHucPhi %‘ﬁ(il? ré gor ?@l@t@ﬁ? ggcﬁpléc@cblpnder

the reac
yacuum fc.‘?@ O ‘Fh%lctﬂ ehlmde Wshdmﬂeni anh;&hoﬁ&@ﬂethjdeﬁ chloride (12 mL),

cooled in #eicBIaf) 8nd thex treated. dropwzlse with a solution of methylamine (2M in THF, 8.9
mL, 17.8 mmol) ‘Upon addition of the amine, the cooling bath was removed and the reaction
stirred at amblent temperature for 30 min. The mixture was diluted with 200 mL of methylene

~.". chloride and washed with 1N aqueous HC}, saturated : aqueous sodium bicarbonate, and brine.
The organic layer was dried over anhydrous sodium sulfate and evaporated The remdue was

o | -_-7-48 .

0
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chl ori de and washed with I N aqueous HO , saturated
aqueous sodi um bi carbonate, and brine. 35 The organic
wd R E6s dried over anhydrous sodi um sul f at
evaporsﬁd. The residue-was -48 WD 2004/ 058“?58%2003’040128
PCT/ US2003/ 040128 subj ected to chromat ography on
silica gel eluting wwth a gradient fromO to 3.5%
nmet hanol in nethylene chloride to give
4-[2-(ethyl sul fonyl)ethyl]-N nethyl bi cycl o[ 2. 2. 2] oct an
. e-|l- carboxamide 6 5 as a white powder. MS (ESI ‘% =
subjectedsio qhrpmgtograplay en sifeags] glpting wither gradiontfoom Ao 3% methanol in

methyléfig@hlorige o giveAoV@ehylsOIfFSNIEHYPNS-HBANNIcH6 2 £MoLihél$-
M P PR GV e

Step E:drops). The solution was stirred at roomtenperature
for 1 SO\, r ved evapor at.i o der
o mi nMito) e 8 me O TR hten e oo an fRtuidipuirmethytene
chloride:rph) endstreates] with ex4lg ollgrider(2M inewttiedensi chloride, 0.77 mL, 1.54

) BT G A ) ST g e v

remm’eﬁqgg EVaRoRAtigRImdgistiminished paessiie < Fisoresidug wasredisseleedinemhydrous
toluene (D)) efld feacd Rith B[ 2 (¥RBolfomdi pHed I HRRELAH: 430y Q mmol).
I R T o
colored prpsippiate \raylﬂtermlhmdlmheditd@if/@wOI\ﬁga)iﬁ ehhide prRiucPRthe A0S sali. The
| or ni C ayers were .
I T T NCIT T —
admtlorlglpqmgnsdgrrgghﬂdnwwri@s e drganic lppdrs elerecvaitigdomidyevaporated
o e it Wy o B o A, A Vo o
out with g gradight rab@ng FraEt § t91% wetkancbmothiisae ableride ae apeopriate
fractiongwe cdmbinddamdevipdraed ioavé 3 qulryldhirye )%mﬁl]ﬁic%h[zlz.z]oct-l-
- A-methyl - 5- [ 2-( . thyl ).ph CAR
T R i il e
MS (BSE}5 456 M D); AEY (FEDBIEMHED WRCHA)46 (351 1,467 3I), 1.63 (6H, m),

1.78 (28 5, 3 1508, oy, e G, Bos b, G070 50 B 9. 56 al, 7.72

(2H, m),7.87 (i, m)ppr2 20 (2H, nm), 7.87 (111, n) ppm EXAMPLE
7 HBH NNF3C _ SAO~N OI CH3
. .3-{4[ 3- (Et hvl sul fonyl ) propyl | bi cvcl of 2 2
2l oct-1-vl}-4-meth yl L& 4 | uor onet hyl ) phenyl |
25 4H -1.2.4-triazole (7-J) H Ow Bn’(;._z_-; Ove Y PPh3 Br

o. He _ Fs
: ak—s‘\\——<g>—k ! >\©

‘ : S 1

- _00 _ N

4H -1.2 4-tiazole (7-)

L S o.
o 0 —— Bno 2
- , KHMDS, THF, o B |

A benzoi_c acid




wO

O OO KHWDS, THF, BnO7 7A =B benzoic acid 49 WO
2004/ 058730 PCT/ US2003/ 040128 ~OMe H2, 10% Pd/ C O
nsalidE HO 7-C oMe Hnscl /-1 OV O CH2A 2 Ozl
BYIITg e MsO 7-D 7-E EtSNa Ove nCPBA DVF c?%ﬁ@%z‘“’%"m
CO7-F 5. 1) KOHO Me McOH, O.Owater S" OH O 2)
ag. HO 7-G 7-H 1) oxalyl chloride 0 11 NHM /-S O

2) McNH2 7-1 1) oxalyl chloride 0 2) HSC S_.O\N N :;
Nl TF

OMe
He, 10% Pd/C W BHs, THF
HO | ©
- . OMe

e

HO -  pyridine  MsO
7D | 7E
| o 3 ("
EtSNa_ o @ gQMe mCPBA o
DMF / : \ CH.Cl,
45°C o vz
7-F
1) KOH

" OMe MeOH, O

/._g;'O ' - water /_g\;i)/_@_<OH
. ‘ 0 2ag.HCl’ - d | .0'

-G 7-H
1) oxalyl chioride cn) NHMe
. 2)MeNH, "f— Y% |
- 1) oxalyl chioride
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1.38 (GH, m) ppox. 1 ahydrofuran (5

\ 7_.1 -50= WO 2004/ 058730 PCT/ US2003/040128 SIM A:
(Benzyl oxycar bonyl net hyl ) tri phenyl phosphoni um brom de

wO(de4fsgr309. 4 ol ) was azeotroped twice fro ,
and then suspended in 30 nL dry THE Pot assi Hh}&?)u'éﬁfd?,fmmzs
hexanet hyl di sil azide (0.5 Min toluene; 16.8 nL, 8.4
mmol ) was added dropwi se at room5 tenperature and the
yel l ow solution was allowed to stir for 1 h, after
which tinme it became mlIky white. A solution of

Step A:4- car borret hoxybi cycl o[ 2. 2. 2] oct ane- 1- car boxal dehyde

7-A (0.50 g, 2.55 mmol) (Adcock, W, Kok, G B. J.
o g. Brepyloxparbpgyipetindinighes giphysphnuinbebrpiide @d g 9.4 mmol) was

azeotroped tRike fihm tdluehd, AMthen iﬁP&ldE& iP5 (Y %&"ﬁﬁ’.\’aﬁo StoRf .?.ﬂ o

. added W se by syringe at roonttenperature.
bexameiPfiiaGaE 05 KL Ecpt 1605 1ol ofd rpbwes aodetmpwise ot room
temperatuef dndxthe gelpey asiutien wad AlRSwelQo Wit fo 1tH, MRed MGk li'{tgmame milky

. ' d with_ 200 n .of ethyl acetaje and washe
white. &G o8 Gt B IRz 5 deepe oy Gokb®)50 2. 2.55

mmol) (4¢dsogkaVedKek).G. 9o di Org. iThear 5ariare.108m q_lsuxrsi)m;ldbehﬁ;ic acid (0015 g,
0. i ) Sl U sul f at an )
1 D2, BHETE33e i A RO By S g

_ t he sol ve .
temperatpigs ThGanigEYe SH4h bedr R EamdaHowel o sir 2t efhixtempértores after

which tigé eheirsixture wad Hilhd Wi 0. oPERPIR A and \GARLE cdrlecutively with

50 mL. pdgtipns %)el gﬁ%@&‘é’iﬂ% Refpated a0 prciimibigasbonate, pad bijast. gfhe opganic
layer wapdripdtusing: hagiesiuas hmw, aidthe sBlvarit WasGeidvtEoRIeP idducelliPressure.
The rcsﬂﬁﬁa%_éﬁx%ﬂ&ﬁ%gya}%%&o%&ﬂm% eilié}n é}%ih gigrﬁger{gtgﬁg %’5):)1%% (%];@yl acetate in
hexane tq provide gyethyl 48K 1 EpB+(banyyloy)eB ot Gitop-1erpPyl1bic £16[2.B2]octane-1-
carboxyldtk (5BYbs 7 ¢8R BRATINMR %O'Mﬁz% cm?ﬂ ?3843 5 %)L@gcg (IH.d,3

11 mixt f et hyl tatel met
= 1750 5 G Eh i T 5B, A4 e, 5.6 L1586 (il LEO4GR T pprm.
StepB: (500 20 ng) and 0.1 nL of acetic acid. The reaction

ql h h d stirred -

v o sReF 3 B 655 g Soeon S hecalyedon s omingee of ethyl
acetate/mehhmad (3@ mill)y placg wnelks ﬁi&o%?chtﬁlh@ﬁgﬁi,ﬂwtré&%‘él witte [ gﬁ/c (500
mg) and (SR of EHE AP TS R viekcuifced vindir Malodeiaimpsphem and stired
vigorousignid hyo | Theiregultingwoluiipn e Silfesylethrongh cokRand HRtkolVeg: was

: 0 hreet | ith 5 |
emovd A b2 AL TR ENIES Al SPelh e
and 200 leoicl BENa Hesolugior The aaneonslayen wissepamted ant aestedlized)tthen

tracted thidge 1 | ¢ e
R ﬁﬁ%"?ﬁﬁ?%‘.’f Pjeg?%ﬁﬁf*gf’é.&% “Bffe betnfinedblattanom were
il o AR s pnchihe solent s romisdnyler kg precom tesptford 3-

methoRy@ebonbicytiof2i2 Rloct1311Rrdpaneic heiBR7(E LEFNMR %?oo(ﬁiﬁ; |
COC): 8508618 .59 s 5y T o L. By a1,

rboxylic ac

Step C:

Carboxylic acid 7-C (400 mg, 1.67 mmol) was dissolved in tetrahydrofuran (5

mL) and borane (1 M solution in THF, 2.17 mL, 1.3 eq.) was added dropwise atroom
temperature. After2 h the reaction was added to 50 mL of 1 N HCI and then extracted thr,écl -_ -'

-~ times with 50 oL, of methylene chloride. The combined organic layers were dried over

-, 'Inagnesium sulfate and the solvent was removed under reduced pressure to afford crude methyl

e

4—(3-hydroxypfopyl)bi_cyclo[2.2.2]0ctane-'l-caljboxylate (Z-D) which was used without

51t
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m.) and borane (1 Msolution in THF, 2.17 nlL, 1.3 eq.)

was added dropwi se at room tenperature. After 2 h the
was added to 50 nL of 1 N HCl and then

W();%ta?gg?gd three times with 50 nil of nethyl &&d7US2003/040128

chl oride. The conbined organic |ayers were dried over

magnesi um sul fate and the sol vent was renoved under

reduced pressure to afford crude nethyl .35

4- ( 3- hydr oxypropyl ) bi cycl o[ 2. 2. 2] oct ane-| - car boxyl at e

7-D whi ch was used without -51 WO 2004/058730

purificRIGN iNERORS/ 01 28 qugbo &1L, D @D? *59%@@9‘1{ HE Foz @ﬁ, §1=65

Hz), 1%@% m)-&;\gt @Phel),(leill ZHT)n),lI%(Ql‘Iszppm) 1.41 (2H
StepDn) 1.17 (211 m ppm Sten D. Hydroxyester 7-D (430

F% % %&| ssolved in 2.5 nL of anhydrous 5
et hy FEIEORHET (RAaR mes | S mmelarasdisrolioén 2.5 k. efandydrous
methylenietchlqrideimtidesnifOgén anmaas;meﬁb trB&Ed[‘d e«fmﬁ%ﬁﬂﬁxdtl.s%i gde

irre at room
m"‘tha“égﬂf%ﬁ? Rroridh @ﬁgﬂ?% ﬁ%@qj\)ﬁ‘ g or b gtfoomgempergture. The

ature.

mlxtureewmhmcbwgh d08.mi. efeind deatatt land Naﬂmﬂaﬂiﬁs 1NGhueous HCI saturated
aquww%ﬂ%ﬂrbdﬁg&em e, dg‘ﬂ eéa?lgcn]%onat oy gv%;énﬂg@pp%ﬁqgmm

i ani c | ayer was
sulfate 3 VéB%Fﬁ@fiatTée crufig aneghyj ée{%ﬁmwylsulfonyl)oxy]pmpyl}blcyclo-

[2.2. zmm{.&ﬂ@mi%ﬂgﬁ_ﬁmﬁé M&uécp{w%’ﬁ&h% %#?u Teation int
41k the Lexf

reactior] 21I-ﬁout gurl |caﬁﬁm§4?:?§2%Ie§u]7i§3%)’é’gr8%III,NW-Q"B@QLS),

1.82 (6Hynin), 1GDA2H) m)51.44 EH, )] 1) l24t(2Hszlpﬁm5 3.68 (3H,

§E&lis) 3.04 (311, s), ( j 1.82 (6 , 1 70 (211, m,

1.44 (6H, n), 1.24 (2H, m ppm Step E: Mesylate 77=E

( 3. 30Mgsylate 7<E (@30 3, mm&mw@@alﬁd@m&m aml:reated
at e
with sodia:g [%ﬂﬁﬁethitﬁat\é"(i ) g an?c{lfr he OSOZ@JOAISW@ s#igpg ggﬁS ﬁ:gﬁ h, then

he sol uti

the m‘PF?ewgﬁ Giluiecewith 4 06 L efethyhaednate @0d maskedd tefidepbitia G:Htaqtl@)us HCl,

- then with
e s oA 0 el o v

at ur at
anhydrofi¢todity eporied o aifard methHl A b shylBi)pmpylh f at o
blcyclo[&aa]m:amel—amhdx & @]ﬁﬂa ERRBOYH which was used without purification in

the next g 3- (et hyl t hi o) propyl
2. 2. 2] octane 1-carboxyl.ate 7-F as a crude oil
- ﬁ"[&[é QB O8 Ppm GEE, kY, 2%t @B qj h= 7Hk)! D61 (L, T =7.5

Hz), 180‘»( )%HSEW%%? w%ﬁl 3{6%%5"176%'(511143;1)

Step F: 180(611 F, 152(2Hnr) 1.42 (611, n? OI1 28 Zél

t, JSulf?ieHz A égOiEl dlss%tlfe% F Jneth | qride (3 m}Sand
treated“ﬁlﬁ h@no‘i{g— %@éﬁ%@%e%glg& Eh@p@ub@mms snra&ﬂ:itrtgdﬁ%mperature
for 2 h, t&nﬁhgmxtﬁrews@ﬂ;nﬁmlmeoﬂéﬁﬁ&fagie %ﬂ@%@g&%%%:m |

o _
saturatedng{x%&:‘ Igﬂ%mgﬁﬁsa?rparé@tea %&q\%&sﬂl qaﬁn-ated aqueous sodium bisulfite, then’

twice with saturated aqueous sodium bicarbonate, and brine. The organic layer was dried over .
anhydrous sodium sulfate and evaporated to afford methyl 4-{3-
(ethylsulfonyl)propyl]blcyclo[2 2. 2]octane~l-carboxylate (7-G) as a crude 011 which was used

. without punﬁcatlon in the ext step. 1H NMR (500 MHz, CDCI3) 83.68 ppm (3H, 5), 2 56
(2H, q,J = 7Hz) 251 (2H t, J 75Hz) 180(6H m) 1. 52(2Hm), 142(6H m), 128(2H t

T=7Hz),102 (zH, m) PPm.

52
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.25

: carboxan%QQ 75 3 g% Wde?

1H
|f d
songs o lt%*cﬁ?‘?)‘?m%%‘?%%f P08 B 85

 chloride (3 L@‘ﬂ%&ﬁ% 3Torddide G tremefbaieas ehi

. mmol) andTIMFNR Hyops). HI‘M/R)l(lﬁﬁpr‘B:lrre@Q@E@ﬁm te%up“em‘iﬁre(faﬁ by ert Salvent
o .- - removed g'y %Pg}éﬁb“ Smd%r mdﬂceazgg\‘essqreg'ghez @F}dﬁf' wag 1"‘4]553(’@’1@ in nghydrous

- 30

. 'The mixture was refluxed for 18 h. The reaction was cooled to room temperature and the

sat urat ed aqueous sodi um bi carbonate, then twice with
mat ur at ed aqueous sodiumbisulfite, then twice wth

. WO0é4w58139d aqueous sodi um bi carbonate, and br|
organi c |l ayer was dried over anhydrous sodi Eﬁf@a{@gygus
and evaporated to -afford nmethyl 4-[3 30
(et hyl sul fonyl ) propyl ] bi cycl o[ 2. 2. 2] oct ane-1| - car boxyl a
te (7-G as a crude oil which was used wi thout
purification in the next step. 1H NWR (500 MHz,

CDClS) S 3.68 ppm (311, s), 2.56 (21L q, J = 7 Hz),

SepG™c1™ 0517 Tt 3 = 7.5 M) 1.80 (6H m, 152 (2H M,
1. 42 %gl;fqnelrﬁ(ﬂl 2810(1amb]) was dls]sohfeﬁ n‘rﬂ)l MdOHKN«'(t&"dSM) and

treated ﬂfﬁmfpgﬁigsﬁég_ @es 7gq)o gﬁgﬂ) Hﬁ of:ﬁ\],‘% ?ﬁn@r@fure overnight,

then the\miArG yyas acidi 9‘5 élequ mfé@momdtfnumesmtmmmof methylene

chloridd) yﬂfecbfgﬂﬂc (a9efivas dfi& St Hﬁﬁ)@?oﬁé@ﬁdﬁﬁi duitet A e@%;%?t?d to afford 4-
R ST LN ThE T A cctioted ot

- purificaipn i the nextsteph L B INMR (SDﬂMHz,ganCla)i &9.08 (3Msq, 0= PHZR 2@ (2H,

dd,J= g 2”@’*’?@??@“? g;rb g/ orated to afford 4-
__.2._3 % acid (7- I;]yfi?ch wa]sl, u§Zd Wi t hous] O%L?P?l Ica;:?(r)gox
in theas hc%ﬁﬁ-}f@ « B\ i 5§t o
methyleé Zépjléxp.% frgeagm(ogpp mfg;%l?gg@:g'ezﬁ'c%% ﬁi?ﬁ;ﬁ%gﬁm
chlorideCE6. D aly, |BQSZI afiof) a?nﬁ-shb:ieﬁu&ltﬂr withl 5 A )of YIE dTﬁé%L)%’tﬁ)% Wik stirred

d
o room g S e TN S0 e e e
vacuum ffor 2Qeniny | Eheaciddthloidedeas cli&o]?veﬂhn a.aglwom& yléftthloride (12 mL),
o S 0
cooled igPREBARL ahd il it SR b oot o By s M BHF, 27
mL, 54 rp@pl)g H/nenpdditienref Eveapethylastineg tie: qm:loﬁﬂg ﬂath Vet fremi@idthe
reaction 5@fe®f afibient T &ttt F Ig'rglq e (ﬁg.l&qdq With 200,mL of

, nhydr ous .met hyl ene ¢
methyleﬂe&SY%'él%ﬁn d Jraghed wh & Newlé@u-ﬁif bw:g@tad thneausmﬂwm bicarbbnate,

and bnnérgl(;llim?r%ﬁuﬂ hytéﬁg&/hé ng?ﬁ'«l:j_v;% gﬂhe dﬁ?ﬂﬁ esogiggmalqbarltu%g%omted The
residue IS Qb8 8 ctifial einpby o8 silice e clusn with gaient from 0 to 3%
methanolmwﬂad atatate td gwe EQ3p(bﬂLylsﬁIf6n% a@}?ﬂ?%&thﬁlbkdﬁﬁfb Ihidtane-1-

shed”w f'h
um bi car bonat e,

Féﬁrﬁﬂé hr). %0263, ay T e/ Hake. Odi(2Eoddy U's= 7.5 Hz),

Step I ubj ecte
5—~El a gradient fromO to 3% nethanol in ethyl acetate to

Methy] ;
gi VeMethyl amide 7 I(O 4708, 156 pmal) w wa%mfsﬁlgeggwdﬁﬁ]%c‘{‘%}ene
ES6pL-3.12

toluene (Ampy amtwbatm withrd[2-(triflucromethyl)phenyl] 1 H-tetrazole (368 mg, 1.72 mmol).

. premp:tatc was filtered and washed to give 300 mg of crude product as the HCI salt. The sait

- was taken up in methylene chloride/IN HCI and the aqueous layer was washed with two

.- additional portions of methylene chlonde The organic layers were combined and evaporated

- and the residue was chromatographed by flash silica gel chromatography Elution was camed

- =53-




25 Step |: Methyl amde 7_1 (0.470.g, 1.56 mol) was
di ssol ved i n anhydrous nethylene <chloride (5 nL) and
3 with . oxalyl chloride (2Min nethylene 7
wo%%“ﬁ@rsﬁgoe, 1.56 nL, 3.12 nmmml) and DVF (2 dr"?&f‘is.z“"ﬁﬁ“é“m
solution was stirred at roomtenperature for 1 h, then
sol vent renoved by evaporation under reduced
pressure. The residue was redissolved i n anhydrous
30.. toluene (7 nL) and treated with
5[2-(trifluoronethyl)phenyl]IHtetrazole (368 ng, 1.72
out witlhgrgfalient mngingifionu e ¢o $smethdrolmethylae chbile, The appropriate

. i A . t t he,, .
o R8¢ USO8 BRO LTRSS ez 2210
1-y1}-4-geifyd-Sp2odaflecramethybphanyl] <H 11,2 Aitdazol (7-1)wa a wihite powder.
MS (EST) =50Hy (\aE). it NMR S00MHE CROS)! m.saqyﬁgtﬁz, 1|.?iyeﬁ, ¥9S7.56
y

Wi, t addi tional portions of ne ene
s SA0R. Lok W irt b)) Bo6 Ui e 2 o) i G, m), 162 (6H,
m), 1.46e(38% 6 IV SH35 136 2lha) pmai due was chromat ogr aphed by
' flash silica gel chromatography. Elution was carried
-53 WD 20041058730 PCT/ US2003/ 040128 out with a
gradi ent rangi ng from EXAMPYE®t hanol / met hyl ene
~chloride. The appropriate fractions were conbined and
evaporated to give
3-{4-[3-(ethyl sul fon
1-yl }-4-met hyl -5-[ 2-
-1,2,4-triazole ©7_)
470.4 (M+1). &%l R
7.72 (2H, m, 7.6 5
g, J=7.2Hz), 2.9BF{2H
1.62 (6H m, 1.46 (
]

R ey 1
thvl-s- 4-(] 1T,

, m, 3¥49 (3H, s), 3.05 (211,
.18 (61-L n), 1.86.(2H, m,
3 J=7.3 Hz), 1.36 (2H, m
N@MH CF3 O=S N CF3 10

et hvl ) phenyl | -5- (4(2-

=)
SN

3 3 : iR (B-G)
2loct-1-vl)-4H124-triazole (8-G CHO (1) 9-BBN, THE
(2). NaOH, EtOH, OR CH3PPh3Br H202 KHMVDS, . THF (3)
CH c-SOEeOH' CH2C1 2, pyridine CORWpoEBNETAEZMVE 8-
2 8-C R (2) NaOH, EtOH,

8-B

- Q
5

- CH3PPhgBr H.0,

KMMDS, THF (3)CHa80,CL,
COMe -  COMe SreCle Pyine - - COMe
A 8B " gC:R=H

8-D: R = SO,CH;

s




- phase was washed with aqueous HCl (1 N), saturated aqueous sodium bicarbonate, and brine, -

8-D. R = S2CH3 54 WD 2004/ 058730 PCT/ US2003/ 040128
S2CF3 SRCF3 (1) KOH, CH3OH CFSSO2K H20 Bu4N (2)
DMF DMF, 140 C CH2Cl 2 CO2Me (3)

WOQ@@%&’ CH2C12 8-E 8-F (1) (ClCO 2, DVF Ww@?ﬁ@@“m
NOl (2) NNNO=S NNCF3 \ NNCF3 CF3 8-G toluene,
reflux SIMA: 'To a stirred solution of
nmet hyl tri phenyl phosphoni um brom de (9. 1g, 12. 8 mmol )
in THF (50 nm) at OC was added potassi um
hexamet hyl di sil azide (0.5Min toluene, 48.6 m), 5
dropwi se over 5 maT 8@ cpsul ting mxture wag7al
to warmup to roo terrpeFat?Ir )n@@{ CGHzM4 theny cool ed
a@ssozq 0C and- ted with lsz@

ycl o] 'oct ane- Ia_:;ar-box-)d-at-e
( CilagNbn, N. B. . 3. O q2) Qooo),, BMP,
DREF,014012. 8 mmol ) | The reactl%l%]zc xt)zure was dtirred
at room tenper at uCOMe 18 h(g @IHNH UtrgfE Wi t GONIBEH,
(350 m). The organic ~~""~p s wdshed with
aqueous HCL(1 N), gsgturated aqu%oﬁs sodi um 8-F
bi carbonate, and brine, 30 then dried (Na2SO4) and
concentrated in vacuo. The resulting solid was

pur| fieg (Q]C(b){?\ﬁwusl lica gel chromat ographﬁ)\'t

acg{zgjgl en 4% Et OQAc/ hexanes. " .
rret hyl \ ycl o[ 2. 2. 2](9c:t ane ( oxyl g

(8-B) {@s isplatgf as a cleari _yt epCBy
To a stiy tlbh of o ' g3 mol )
in T11F sNadded 9-" @, BBN (O 5M in THE, 49
m), dropwse. TH‘é sol ution was> al | oned to stir at

room tenperat@Fg for 18 h, then treated §gﬁ;ent| ally
wth et hdnhien(elﬂefﬂmﬂ) aqueous NaCH (5N, and
hydrogen

Step A: ‘
‘To astirred solution of methyltnphenylphosphomum bromide (9.1g, 12.8 mmol)
in THF (50 ml) at 0°C was added potassium hexamethyldisilazide (0.5M in toluene, 48.6 ml),
dropwise over 5 min. The resulting mixture was allowed to warm up to room temperature over 1
h, then cooled again to 0°C and treated with methyl 4-formylbicyclo[2.2.2]Joctane-1-carboxylate
8-A (Chapman, N. B. et al. J. Org. Chem., 1970, 35, 917) (2.5 g, 12.8 mmol). The reaction
mixture was stirred at room temperature for 18 h then diluted with BtOAc (350 ml). The organic

then dried (Na;SO4) and concentrated in vacuo. The resulting solid was purified by flash silica
gel ‘chromatogréphy, eluting with a gradiéhf 0-4% EtOAc/hexanes. The resulting methyl 4-
'vinylbiCyclo[Z.z.Zloctaneul-carboxylate (8-B) was isolated asa clear,' colorless oil.

Step B: e '

. Toa stu'red solution of olefin 8B (1.6g,83 mmcl) in THF (20 m.l) was added 9-
BBN (0.5M in THF, 49 ml), dropwise. The solution was allowed to stir at room temperature for
18 h, then treated sequentlally with ethanol (14.5 ml), aqueous NaOH (5N, 5m}), and hydrogen
_peroxide (30% aqueous, 9.7 ml).-The. reaction mixture was acidified to pH = 2 with aqueous HC1
- (1 N) and extracted three times with CHzCl,. The organic layers were.combined, washed with
! brine, dried (Na,SOy), and stripped. The resultmg alcohol 8-C was purified by silica gel
: ch.r_omat_ographyde}unng with a gradient 30550% EtOAc/hexanes and isolated as a clear, colorless
oil. | S | | ‘
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517200y R b 63

per oxi de (30% aqueous, 9.7 m ). The reaction mxture
- was acidified to pH =2 with aqueous HCI. (1 N and
d three times with CH2Cl2. The organj
wo%?fgﬁg%ﬁbi ned, washed with brine, dried (Nd %&‘Z@&”s
stripped. The resulting al cohol 8-C was purified by
silica gel 20 chromatography eluting with a gradi ent
30-50% Et OAc/ hexanes and isolated as a clear,
. colorless oil. -55 WD 2004/ 058730 PCT/ US2003/ 040128
Step C A solution of alcohol 8-C (1.59g, 7.1 mmol) in
StepC:CH2C12 (7.5 ml), pyridine (1.5 nl) was cooled to OC

51 A %8kR6n Y ABaRE e RES . PMboIP N QIS of 385 oWbicine 1.5 )

opw se

was COOWS’stO QPTTD@R% Heated mﬁlml@tbane@dfnrwbdﬁen@ﬁ Ur@ ™l 1248 wiol)y é@pwme
over 5 kil The eactfonEhiRhfe (39 Qlliﬂvéd Warﬁﬁ@ergmﬁ'?&n haYaniee, %’eﬂ' stirred for 3 h.

E0Ac B0, P55 S5t b aitsked Yikbaqopes HCLERD tiree

times, sdiniated aqiidvers sodian isicibygite wastided, afld bt A4 brgandd Byer was dried

, (NaZSO4 R oft yhb tane-1-
Qsol p&?’%ﬁ L ety T i

7'1HZ)’(1E.E§31(§( e %%"%%i%i %‘3 )Sss 6‘3@2@“( 51’1J7s2)H54’P2‘9 (2H,

StepD:y 3 = 7.2 HZ) ppm 10 Stems A solution of 8-D (0.25
g, 0./8601@HGH of 8- Wﬁtxﬁintﬂ )USSEERI R RHbME AR Bulfinare (0.3

xl anmmoni um_ I odi

faamabdn QME( g) wasdheated at
140°C fdrdrh. findler nitnajren athbspheen The Eﬁlﬁtﬁﬁiﬁw& théh €osi1ed ts fodfh 1AM eraturc

C

b S H0IE 0 B L RT S e AR Pl e, e

“organic lgyag Wasidried (WS O4). Strippgdsvind chepetographedranefiash MIQ:S@EI), alutmg with

a gradierit 5L209P E@A@%x&@sg‘éﬁ ag?ggng?%%tﬂ?ﬂ IZbJéént? & @%H%olated asa
3

5118, @EL ol 82 (. 4w, 3,17

(21-Lm),\3t67t(311§§)| ppsh. 1H NMR (500 MHz, CDC13): S 1.50 (611, m),
8 (2H m, 1.82 (6H m, 3.17 (2H m, 3.67 (3H

Stepl s) ppm Step E: 20 Methyl ester 8-E (0.035 g, 0.11

nrol Meting estons-& (060$5tg2 OIIHQmﬁBI) s caivedRdo the 4 Tﬂ%ﬁ&@s.F

- using ﬂle@étﬂéﬁ% c}egclefﬁ%a 'nti) %9{ leE@( %rt]é[f)s % and ]§t ’lel%SN-%lgtH)gl—’E {2-
- [(tifluorpraethyHsulfonyljest vy bicycbFhh ok mhént Hetoxumidy RaPisdlhdtasa evhite

lid; Q s isolated as a white solid; M ‘
e M%I’EE?I? )Sgggg%vﬁm) Step F 25 Met hyl am de 8-F O

- StepF: (0. 030g, - 0.092 mml) was, converted:to trlazole 8-G

25

usi ngf AP0 1086
N%ngfwﬁxhn 2 (trif] uo(rvéﬁrge?ltlﬂﬁﬂgj ”ﬂ“ ofés-8 using the
procedurcs ou in ple 6, Step E 4~Methy1- - 2—(tn uorometh phenyl]-S-(4—{2-

: 7' [(triflueromethyl)sulfonyljethyl }bicyclof2.2.2]oct-1-y1)-4H-1,2 4-triazole (8-G) was isolated as a
'~ ‘white powder; MS (EST") = 496.4 (Mi+1). B

_ EXAMPLES 9—102 . _
Followmg procedures similarto those descnbed above, the followmg compounds

. of formula ]I were also prepared:

56-




[(trifluoronethyl)sul fonyl]ethyl}bicyclof2.2.
2]loct-1-yl)-4H1,2,4-triazole (8-G was isolated as a

wowbigesspewder, M5 (ESf') = 496.4 (Mrl). 30 EXAMPLER03/040128
9-102 Fol l owi ng procedures simlar to those descri bed

above, the follow ng conpounds of fornula Il were

al so prepared: -56 WO 2004/ 058730 PCT/ US2003/ 040128
NNNR3-CVJ--'"~rRi R2 (It) Parent Ex. # R3 R2 RI
lon nf/z 9 . - 406 H3C~ CH3 FC 10 H3C/ . CH3 -

H3C-~' CH3 368 MeQ, 14/FBE 84 MeS 15.
H3C~~~ CH3 416 Mc@® @ - Ra22 F300 17
H3C ~~" CH3 354 HO -

352 H3C 11 H3C CH3 372 O ;lﬁs CH3 356 F 13

N
B2
(In
) : Parent
Ex. # R3 R2 Rl Ion
‘ ' m/z
W CH3 “
9 HsC . 406
10 Hac/\/\/l"’ CH3 352
11 _Hac/\/\)‘» CH3 372
12 Hac/\/\/l‘c CH3 356
13 Hacw | CH3 368
14 Hac/\/\/l‘n_ CH3 384
15 . HaCW CH3 416
16 o~ | CH 122
1T e~ | 354
|18 ] Hac/.\/\/j""- CH3 382 -
.' 19 Hécf\/\/l“ﬁi ' CH3 1 422 )




18 CH3 382 EtO 19 H3C~' CH3 /-~ OCF3 422 57 WD
2004/ 058730 PCT/ US2003/ 040128 20 H3C s CH3 \ \ Owe

- wo 36d0fs73@l H3C--/ U~ CH3 /_\ OH 354 22 H3C~/ ~~

372 23 CH HC 3 Me 352 MeO OVe 24 H3C/ CHB F%ﬁﬁﬁ%‘“m
MO 25 H3G--~/2 +, CH3 Me 382 C) 26 CH H3C 3 400

MeOS MeQ 27 H3C CH3-~ OVe 398 F 28 H3C~/~/2't CH3

F 374 F 29 H3G---/~ CH3 374, F 30 H3C* ~/, CH3 OH

372 C 31 H3C CH3-~ OMVe 402 Fsc 32 H3C CH3 \ Owe

436—HQ-33_CH3 off 370 -58
20 Hac/\M CH3 368
21 Hac/\/\)‘ CH3 354
2 o™~ oo 372
24 HSC/\/\.)'-. CH3 308
26 HSCW CH3 400
27 | HsCW 1 CHz 308
28 Haow CHj3 374
20 HSCW ) CH3 374 .
30 Hscw CH3 372
31 (e NN | cHs 402
32 | HSCW CH3 436
5 (oA | -

158 .




WD 2004/ 058730 PCTI US2003/ 040128 FA 34 H3C, ~ CH3 k /

\ OH 422 M 35 H3C-/ CH3 b382 OQOw Br

36 H3C~ CH3

wokd®nsdsp 37 H3C-/ . CH3 474 OCHZPh NC 38
H3C- - - - - '~ "' CH3 363 O 39 H3CC113 366 N AgU/Us2003/640128
H3C--~/. CH3 339 N 41 H3C~ ° CH3 339 42 H3CCH3 355
~N- O// : 43 H3C~~~"" CH3 k--___///\, 340 N 44
H3C--"-~ CH3 388 45 H3C CH3 388 46 H3C : CH3 378
.59 WD 2004/ 058730 PCTI US2003/ 040128 47 HaC CH3 377 N

' F3C
34 W CH:
HyG™ 3 %’_O,OH 422
Me
35 A~ | CH
HyC 3 E‘e,—.@*OMG 382
_ ‘ _ : Br
36 Hacw CH3 @ 418
W e
37 | nse CH3 OCH,Ph | 474
38 ,HSC/\/\/%' CH3 363
39 H30W ' CH3 366
40 Hacw - CH3 339
42 HSCW | CH3 355
| 43 HaG CH3 340
45 H3CW CH3 388
46 HSC-,/\/\/'E | CH3 378




H 48 H3C~/~" CH3 N\ 389 i 49 H3C v v; CH3 N :377] H
Cl 50 H3CCH3 1 378 S MO 51 H3C~/, CH2CH3 382 I\/E

woi&m%%o-,/ | CH2CH3 366 F54 H3C~/~S / _\ 364
373 | Cl 55 CH3 OH 389 56 H3C"- 2+ 3%%“%%9“3’%*?123

H3C /1" CH3 340 F3C 58 H3C CH3-~ 378 WD 2004/ 058730

PCT/ US2003/ 040128 cl 59 H3CG--~/ . CH3 345 M 60
H3C CH3 Owe 354 cl 61 H3C CH3 OH 361 MO 62 H3C CH3

OH 356 Me 63 H3C CH3 /-\ OH 340

|
4 | o™~ | cHs \ 77
N
H
48 HsC/\/\A CH3 Ny 380
&
49 | He CH3 N 377
H
| Cl , ,
50 Hsc/\/\/}‘w, CH3z am 378
‘ 8
, I_VleO
51 HSC/\/\/'E CHzCH3 | @ 382
Me

53 HSC/\/\/ILA N a—.@ ‘ 364

— ' T ' "CI_ | Q
55 W | om %q—@»ou | 389

57 f- Hac/\)‘ | CHy |~ , | '340--

| oA | ) |

560




|
f
l

¢l 64 CH3 /-\ 343 MO 65 CH3 338 F3C 66 H3C-r, O3
/-\ 364 MO p- 67 H3C ' CH3 326 68 H3C Cl113 \ -OH
.69 H3C CH3 331 MO 70 H3C x C113 OH 342 Me

wo?%ﬁ“@g”?ir' . C113. OH 326 -61 WD 2004/ 058 20/US2003/040128
PCTI US2003/ 040128 Me 7 H 2 3C- CH3 Ove 340 C 73
H3C CH3 / \ Ove 361 Me { 74 HOB ~ G3. / \ OV 356 C
75/ CH3 / \ OH 365 F3C 76 F/ v ~ CH3 382 M 77. C
H3k/\ Ok 358 G 78 CH3 Ove 379

Ci
59 HSC/\/?, ~ CH3 %‘@ 345
_ Me
60 Hac/\/l": CH3 %_OOM o | 354
| Ci
61 | no ™~ | o : i > on | 361
. ' MeO
62 'Hao/\/i CH3 %_G_OH 356
' Me
63 Hac/\)’* CH3 %@-OH 340
‘ ' o
64 >— | cH ;q_@ 343
' | MeO
65 >— CH3 | ;%_@ 338
T ‘ =
66 HsC. %, CHy | 4 i > 364
| ‘ ‘ [~ WMeO -
61 | HC A CH3 | .. 326
- 68 HC % | cm OH 312
ol [ [ [
- e B |
70 | . HC _*% CH3 N\ oy | 32
m |- HBC\A | cH E—.* on | 36

461 -




CI79H3C"S~-~CH3/\O—|407 Cl 80 H3C O Y~ CH3 k /
438 81 CH3 CH3 282 F MO 82 F CH3 k 348 MO

wo%%ﬁq %;3 208 Cl 84 H CH3, 302 62 WO 2004/ 058730
889003/ 040128 F3C 85 H CH3 336 86 CH3 PSAAUS2AR34e0128
87 CH3 374 Me 88 CH3 358 89 CH3 OH 360 F3C MeO 90

~Z C H3 450 MO 913 421 -~0O 92 H3C 0sO CH3 422 Me
93 H3C 3 402 J F3C 94 M SO CH3 456 F3C

| Me
72 HyC._*, CH3 H—GOM o | 340
Ci
73 HsC. %, CH3 %@OMG 361
‘ Me,
. ' ]
75 N CH3 %—OOH 365
, = RS,
76 N CH3 ﬁr@ 382
Me '
77 E N CH3 %__@_om 358
- | - | o
78 E N CH3 %_G_OMG 379
| — T cl_ |
79 HacAs/\/Tz‘* CH3 %"@'OH 407
1 HaC™ 8~ ‘ ' - o
80 |Ha o C.H3' y %-@ou 438 ®)
g1 | .'CH3 - | cH3 ’?.; | 282“
e | ¢ . " MeO T
T [ weo_ | |
: 8 | . H | CH3 ’g—@' 298
I I Rt B I ‘z I




95 CH3 470 \\W\O/~ F3C 96 Me o, SO CH3 /-\ 442 F3C
97 MeC3 440 O -63 WO 2004/ 058730 PCTI US2003/ 040128

. 30 CH3 470 F3C 99 CH3 484 OF3 S

wo agiipodia® F e 101 1 Gre 808 0 %0 0a - HEHEHSHespuzs
OH F02, 402 EXAVPLE OF A PHARMACEUTI CAL FORMULATI ON
As a specific enbodi nent of an oral conposition of a
conmpound of the present .invention, 50 ng of any of
Exanples 1-8 is formulated with sufficient finely

divi-dedt-actose to -5 nrovide a total amount of 580°to

500 ng fo fill a size P hard ge ati frse apsul e. Mhile

thegsnvention lgas been desggg e ang / trat ggg

reference to specific {enbo Nt s !
sk+tt+ed+n—the—art—w- .ﬂhhraﬂ' FALLous

ch Eg no at:i ons eﬁg suastlgut can be mad
th wi t h départ} ng-T+om p| d kcéft o
the TI0 nventi om.—For—gexanpte, —gff r
tthhan thle prej ed doses as set for < -|nab ve ndy
ﬁe &ppl i cabl\e_g5—8 conseqtBlice pf v r| s in Bhe
rlesponsfi veness of the fhuman beihg reqted forf a

particylar condition. [CIrKew Se, [ the jpgrar mecoiggrt

resggnse ab ed, may varéH3
' 2- , 358
89 @—é CH3 %O‘OH 360

90 TL{'\_g | CH3 3‘@ 450
. S
MeO
- N
o ﬂ;}_‘g ci %r© 421

- | ' cl
PN}
92 | HC o”s“o 7} CH3 2‘4—@ 422

93 | HC o”’s‘b Tl cH3 ;?_@ | 02
: - - - - T FC - - ~-t
_ Me. .. _ : 3 - o
| 94 -,.cf£§;\\“/ff?f- ) (333 | %_;;z::j> | 46 |
”'l..':/L\ ' N FC_ ' I B
95 | 7 ,,s'\-/\ﬁ - CHz % " | 470 [0
' FaC '

c {1 Me” 8" .
9 SR N CHs ‘ __ 442
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according to and dependi ng upon the particul ar active
conpound sel ected or whether there are present
: utical carriers, as well as the typ

““’?m?ﬁu %fion and node of adm nistration 15. 3%3%&?&8@“"28
and such expected variations or differences in the
results are contenplated in accordance with the
obj ects and practices of the present invention. It is
i ntended therefore that the invention be [imted only

t+herscope of - t-he-—cl-ai-ws—whi-ech—f-pll ow-and hat—-such
Ll] LA r.l LA~ I AT TTO vvrnT T f'lc: A A g CATTITOY TICALC U\JI:
¢l ai ms | b, reted as broadly a$“i\s reasonabl e. b4
\\O ¢%00 /O% S20037H301 78 '{{‘LAI N 470
N - XN~- R1

conpou d of s‘?r@ctural formul all

J LA L —ar—o g oo ool |l ahl o
MT T

2
LTz

.“r '\ \ 7 . . Ul |Jllal IIG.L; -ULI accepﬁ A

aIt t her wher.ei n|{ each p Fr‘égendentl 0, 1,
[
gl

dr g4 ¢ac ’fﬁé\l«r}ﬁependﬂﬂj y X $ 484
$el ect ¢d frof (',:he ~groyp consi s | ng?iof d; bond,
OSSP R0 Rs— RsRs N — NN A
11 SN OCr.OSRsRsOO ON-0O YOO
40188 s % from t IHygr opp cns' g of 490
qryl cafbonyl, f:'\b
101 - CH3 508
% %@ |
8]
102 - CH3 402
e Lo

"EXAMPLE OF A PHARMACEUTICAL FORMULATION

As a specific embodiment of an oral composition of a compound of the present

" invention, 50 mg of any of Examples 1-8 is formulated with sufficient finely divided lactose to

provide a total amount of 580 to 590 mg to fill a size O hard gelatin capsule.

‘While the invention has been described and illustrated in reference to specific

embodiments thereof, those skilled in the art will appreciate that various changes, modifications,

and substitutions can be made therein without departing from the spirit and scope of the

; invention. For example, effective dosages other than the preferred doses as set forth hcreinabovc
~ "may be applicable as a consequence of variations in the responsiveness of the human being

 treated for a particular condition. Like’wiée, the pharmacologic response observed may vary

- according to and-d(_épénding upon the particular active:compound selected or whether there are
, * - ‘present pharmaceutical camers as Well as the type of formulation and mode of administration
15

employgd, and such éXpected variations or differences in the results are contemplated in

accordance with the objects and practices of the present invention. It is intended therefore that
- the invention be limited only by the scope of the claims which follow and that such claims be
-interprefed as broadly as is reas@ndble. "

O
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(CH2)n-aryl, and (CH2)n-heteroaryl;. in which aryl
and heteroaryl are unsubstituted or substituted wth
ARE20b ee substituents 15 independently sel ected
from ggés'%lgz is selected fromthe group consi st ifd/ER003/040128
hydrogen, Cl1-8 al kyl, C2-6 a]kenyl, and 20 (CH2)n-C3-6
cyel oal kyl; WO 20 O 4[0 5 8 730 PCT/US2003/ 040128 in
whi ch al kyl, al kenyl, and cycl oal kyl are unsubstituted
or substituted with one to three substituents .
Cngepgrient |y sel ected from R8 and oxo;, each R4 is

i ndependently selected fromthe group consisting of
hydrogen, 5 hal ogen, hydroxy, oxo, C1-3 alkyk, and
C1- 3 alikoxy; the group

consi sting &é&néﬁﬂgggﬁﬂ%%ﬁgrﬁlp‘@@ C2-10 al kenyl
(CH2) n- C3-6 cycl oal kyl, 15 (CH2)n- aryI and

(CH2) n- het enar yl ; (C}Q)n hsﬁerocyclyl in which aryl,

het eroaryl and heterocycl are bstltut ed or
substituted with ong S{ i 1e\nts

i ndependently sel e@t e .\g}'—F al kenyl ,
and cycl oal kyl are unsubs Ut ed 0 or substltuted

‘wWith one to five groups | epende ly selected fromR8
and oxo; R5. and R8 are | Z dently selected from
the group consisting of hydr @ fornyl,

ora pharmaceutica}ly acceptable salt thereof; wherein

" each pis independently 0, 1, or 2;

each nis independently 0, 1, or 2;
X 1s selected from the group consisting of a single bond, O, S(O)p. NRS,

PP S N .
- N ~ _N__N N e
N - ~ ~ ~o ~n”
M T "0 s N
R 0 o] R®
Re R® 8]
B : ) e
/NTO\ /OYN\ /u\o/ - \’0(
0 0

R1is selected from the group consisting of
 arylcarbonyl,
- (CH)p-aryl, and -
(CH2)n-heteroaryl;. )

- in which aryl and heteroaryl are unsubsumted or subsumted w1th oneé fo ﬂuee substituents

15

Ca

independently selected from RS;

- R2is selected from the group consisting of

hydrogen,
'C1.8 alkyl,
Co.6 alkenyl, and

. (CHZ)n*CB-G cyeloalkyl

S
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15

- .30

Cl-& al kyl, 25 (CH2)n-aryl, (CH2)n-heteroaryl,
(CH2M het erocyclyl, (CH2)nC3-7 cycl oal kyl, hal ogen,
(CH2) nN( R7)2 cyan, (CH2MCO2 7, NO2, 35

WWN&?‘S@@ t6; WD 2003/ 058730 PCT/ US2003/ 04®taAIS2003/040128
(CH2) nSC2N( R7) 2, (CH2) nS(O) pR6,  ( CH2) nSCRORY,
(CH2) nNR7C(O) N(R7) 2, 5 (CH2) nC( O) N(R7) 2,
(CH2) nNR6C( O) R6,  (CH2) nNR6CO2R7, O CH2) nC( O) N( R7) 2,
CF3, 10 CH2CF3, OCF3, OCHCF2, and OCH2CF3; wherein
. aryl. heteroaryl, cycloal kyl, and heterocyclyl are
n W'Hﬂgﬂbét tlkenkcrngicyeloniky are tmsibstituted onsubis@tutelSritéRQ0 three

substittidid intl H&lﬂmﬁ,@%ﬁ gaﬁc%f ted from hal ogen,

dr.o tr oroms ‘hyl
cach E?F%‘Pé%‘iﬁ&ﬁ%ﬂ maﬁlwircaw@wguw wherein any

miythppene ( CH2) carbon atomin R5 and R8 is
|tuted or substituted with one to two groups

[ ngmgendent ly selected from hal ogen, hydroxy, and
Chydrosy.kyl ; or two substituents when on the same

mekdly! ene (CH2) carbon atom are taken together with
which they are attached to forma

t on atomto
§$1 &3‘?5@ dagroup, 20 each R6 is independently
s€lgaliectyf rom t he group consi sting of

R3 is selected from the group consisting of
hydrogen,
C1-10 alkyl,
C2-10 alkenyl,
(CH2)p-C3-6 cycloalkyl,
(CH)p-aryl, and
(CH2)p-heteroaryl;
(CH)p-heterocyclyl; .
in which aryl, heteroaryl and heterocyclyl are unsubstituted or substituted with one to three
substituents independently selected from RS; and alkyl, alkenyl, and cycloalkyl are unsubstituted
or substituted with one to five groups independently selected from R8 and 0X0;
R5 and R8 are independently selected from the group cons:stmg of
hydiogen,
formyl,
- C1-6.alkyl,
(CH)p-aryl,
(CHo)p-heteroaryl,
(CHp)p-heterocyclyl,
. (CH2)nC3-7 cycloallwl
halogen,
ORT,
(CH2)sN (R?’)z.
© cyano,
.- (CH2)nCO3R7,
.~ NOg,
-j(CHZ)ﬂNR'ISOZRﬁ
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15

Cl-8 alkyl, (CH2)n-aryl, (CH2)n-heteroaryl, and
(CH2) nC3-7 cycl oal kyl; 25 wherein al kyl and cycl oal kyl
are unsubstituted or substituted with one to five
R348t s i ndependent |y sel ected from hal ogemys2003/010128
oxo,. O 4 alkoxy, C -4 alkylth io, hydroxy, am no; and
aryl and heteroaryl are unsubstituted or substituted
with one to. three substituents independently |,
sel ected from cyano, hal ogen, hydroxy, am no, carboxy,
trifl uoronet 7y trifluoronethoxy, Cl4 alkyl, and

38 o

CI(CHZMSMR r two R6 groups together with the -
at(g n%ncs( they are attached forma 5- to

ere no- -or bicyclic ring systemoptionally
c&ﬁﬁanﬁ addi ti onal heteroatom sel ected from O,

{CHaRANRKet apd each R7 is hydrogen or RO WO
%ihﬁﬁﬁg@ﬁ 003/ 040128 2. The conpound of O aim
% cyclopropyl, C1_3 alkyl, or C2_3
a[(RHm)ﬂNP‘ﬁmqoﬁwls phenyl or naphthyl in which phenyl
a a e unsubstituted or substituted with
ﬂﬂ{ébﬂﬂ?h%@gjbst ituents independently s elected from
RE(CE2)3C(OMERI9mpound of Claim?2 wherein R5 is

sejg;ct ed fromthe group consisting of hal ogen,
aéﬁ oxy, trifluoronethyl, trifluoronethoxy, Cl_3
9@1“3,01 3 al koxy, CI-3 alkylthio, and Cl -3
aj)dg]y ,sulfonyl. 4. The conpound of Caim 3 wherein R2
%ﬁﬁi‘hyl and R4 is hydrogen. 10 5. The conpound of
erein X is a single bond; Rl is phenyl or
QI ¢4; i n whi ch phenyl and naphthy] are
whe: nsg?lietltuted or substituted with one to three
Teig terapylseycientiod rad rhptepocsrdybm edsdbstitutddor shbstitRed With one to

three subgtituonts iplependentiBseledied from haleders 2}’ .4?3%193/1 I:iﬁfl&lgra:nne,thyl

b
tifluorbiheifios), i CIOPHRBY: il &Ss%fﬁ%@é j éléﬁ%@w st RS and
RS is unsubstitated oheutstiomalmith e 6/to Brgy y 3313&8& fi6hS%10gen,

] A L s B oA s

20

T3

30

are takeg togssher mhiﬁc cabénytbin 10, whidhkth&l ard aﬁh&i@d%l &Y byclopropyl group;
each.R6 is independently selected from the group consisting of

C1-3 alkyl,

(CHZ)ﬂ-aryl:

(CHz)n-heteroa_ryI, and

(CH2)nC3-7 cycloalkyl;
wherein alkyl and cycloalkyl are unsubstituted or substituted with one to five substituents

-independently selected from halogen, 0xo0, C1.4 alkoxy, C1.4 alkylthio, hydroxy, amino;. and aryl
| ‘and heteroaryl are unsubsuttmad or substituted with one to. three substituents. independently -

selected from cyano, halogen, hydroxy, amino, carboxy, mﬂuoromeﬁayi uluommethoxy, Cj-4
aIkyl and Cj.4 alkoxy; '

- ortwo R6.groups together with the atom to wluch they are attached form a 5- to 8-membered

mono- or bicyclic ring system optionally contalmng an additional heteroatom selected from 0,5,
~.and NC .4 alkyl; and -

" ;g_cheR'?as hydrogen orRﬁ. '




7. The conpound of Caim6 wherein R2 is nethyl and R4
is hydrogen. 25 8. The conmpound of Claim5 wherein R8

‘k sel ected fromthe group consisting of hal ogen,
@&P‘b‘!&?" BBxo, Cl-4 allcoxy, C -4 alkylthio, CIFCTNS2003/040128
al kyl sul finyl, Cl4 alkylsulfonyl, and phenyl

unnsubsti t ut ed or substituted wt h one to three gr oups

i ndependently selected fit5m hal ogen and

trifluoronmethyl 30 9. The conpound of Claim 8 wheriein

R2 is methyl and R4 is hydrogen. 10. The conpound of

G ai m 52wher &ha cBiapb ﬁltﬁﬁ'(ﬂﬁlﬁ?ﬂﬁéﬁﬂﬂﬁggﬁr%}n@gﬁmﬂ Cj-3 alkyl, or C9.3

of . hal ogen, hydrox tri
alkeﬁﬁq!?lfi%g IW!)Q nap%@ émawklyh p ‘@1{1 1 &ndatdphitiy] £52 vdsubstituted or
substiiel with ope @nthe€ bukblokidiaitiokRy sA8deABali ! o0t o
hal oéen -

fromthe group consisting o
2004/ 058730 PCT/ 1JS2003/010128 bydroxy, oxo, Cl -4

5 al koxy, 3-Cl - 4Tk dorhduind of Clahnd st DR Kb1eci By Rﬂrﬁ

consisting bBlAld h o
alkyltlu %BE?M sare ecﬁitﬁelg’ ‘#"t‘ nﬁ 6‘8%%“ ﬂE‘ ¥ C13 alkyl, C) 3 alkoxy, C1.3
The conpound of C aim 10 wherein
R2 is methyl and R4 is hydrogen. 5 12. The conpound
of Caiml erein X is a single bond; R is phenyl
or nap At hyl 16 compepndnfigim &mdlewapﬁﬂlwmemy&nd R4 is hydrogen.
10 unsubstituted or substltut ed with one to three

substi tuent g, 1 ndepen tIy selected fromR5; 10 R2 is
cycl oprgopyli‘h IES bwhgewi kenyl; and R3 is

Xisa asinglp hondy heteroaryl V\hereln phenyl and heteroaryl are

Rlis Sitda one with one to
‘ ge Sfi ug 1}1&{1 {ﬂﬂq %’ﬁ%l‘@%{b@@mﬂ&ﬁm with one
thm?ﬁ S@B%?B@dh@??@ﬂd@ﬂalsdadtadﬁbﬂﬂein R2 is nethyl and R4
15 'Rzlsqyslopmpyhg?qtg alkyh ol o sHMkergPIRgUNd of C aim 12 wherein
3; ubst [ t uted or substituted with one
R (%3'? A ngﬁ“tﬂ%sqtﬂ@ Ot suisttuted weith eng todbrsesulbstitdentsindapehshtly
_ selecteflfimm R8 and bxo.The conpound of C aim 14 wherein R5 is

sel ected fromthe group 20 consisting of hal ogen,
hydroxy, trifluoronethyl, trifluoronet hoxy, C1-3

| al kyl 6. C1_Thelkmssunddr-Qaind b el RS €08 febr o the gro
20 cons:st@h'@if hﬂHk&P Hx%mﬁw} ﬂlT%S gnﬂuoggmf 0%}@1 b%;ﬂ@%
alkylth %&g%@@wﬂ t3 ?Fg}ggm azol yl , unsub—gflu?ut ed30r oG

substltuted with one with one to two substituents
i ndependent|y selected fromR5. 18. The conpound of

d ai nf-17 vﬂ@r@mpmdbﬁ(}iﬂimr@hrhé«teﬁlm&isirh&hﬁ%ﬁ'iﬂ is hydrogen.

25 8. The compound of Claiin 5 wherein RS is selected from the group
consxshng of halogen, hydroxy, oxo, C1.4 alkoxy, C14 alkylthio, Cy.4 alkylsulMinyl, C1-4

* alkylsulfony}, and phienyl unsubstituted or substituted with one to three groups independently-
 ‘selected ftom halogen and trifluoromethyl. - ‘ ‘ B

30 o 9.  The compound of Claim 8 wherem R2is meﬂayl and R4 is hydrogcn

10. . The compound of Claim 5 wherein R is selected
from the grou
conmstmg of halogen; hydroxy, tuﬂuoromemyl tnﬂuommemoxy, Ci3 alkyl Clir a]lfoxy C1-3

o ﬁ@lt_lﬂo , and C1-3 a]kylsulfonyl and RS is sg]ected fmm the group consisting of halogen,




10

- 15

20

25

LS

substituted with one to three substituents
i ndependently sel ected from hal ogen, hydroxy, C -4 30

‘?Pll% tr| fluoronethyl, trif |uoronethoxy, and Cl-
9(?/’ The conpound of Cl aim 18 wherei n RECT/BS2003/040128

met hyl and R4 is hydrogen. .20. A conpound sel ected
fromthe group consisting of. 35. -69 WO 2004/ 058730
PCT/ US2003/040128 F CF \ NNN3 NNCHCO H3C--N
60H N CHCF3 HSC-/ NN N CH3 Og NN CF3 H3C -/ N
CHS O CF3_ NN 'O HBC NCH3 O\ A HNGC-ZS . N NN

hydwx@@gl“ll aiapg QD@@@SM@]@WM@ (@ pheny! unsubstituted or

‘substituted with one to three groups independently selected from halogen and trifluoromethyl.

11 The compound of Claim 10 wherein R2 is methyl and R4 is hydrogen.

12. The compound of Claim 1 wherein
X is asingle bond;
Rlis phenyl or naphthyl in which pheny! and naphthyl are unsubstituted or substituted with one
to three substituents independently selected from R5:
R2 is cyclopropyl, C1-3 alkyl, or C2.3 alkenyl; and
R3 is phenyl or heteroaryl wherein phenyl and heteroaryl are unsubstituted or subst:tuted with
one with one to three substituents independently selected from R5.

13. The compound of Claim 12 wherein R2 is methyl and R4 is hydrogen.

14.  The compound of Claim 12 wherein R3 is phenyl unsubstituted or

substituted with one with one to three substituents independently selected from RS.

15.  The compound of Claim 14 wherein RS is selected from the group
consisting of halogen, hydroxy, rifinoromethy), trifluoromethoxy, C1-3 alkyl, Cj.3 alkoxy, C1.3
alkylthio, and C}.3 alkylsulfonyl. |

16.  The compound of Claim 15 wherein R is methyl and R4 is hydrogen.

17. Th_e .ccjmpoun_d of Claira 12 wherein R3 is oxadia‘iolyl, unsubstituted or
substituted with one with one to two substituents independently selected from R5_.

18.  The compound of Claim 17 wherein R9 is phenyl unsubstituted or

substituted with one to three substituents independently selected. from halogen hydroxy, C1-4 |
30 ‘

alkyl, mﬂuoromeﬂ)yl mﬂuoromeﬂmxy, and C1.4 alkoxy
19, 'I‘he- compound of Claim 18 wherein R is methyl and R4 is hydrogen.

. 20, o A compound selected from the group consisting of:




OSNNCF3 NCH3 A NNHCNGOH OHCHCF3 NN
H3CG--~~- N OHCH3 C NNHIC 60H OH N CHCF3 NN
CHOH MV H3G- - WN CF3 and -71 WD 20041058730
WE0048R 003/ 040128 Me PICF O=S\ ' CF3 or aPC'rmszuoafomus
pharmaceutically acceptable salt thereof. 21.

conpound of Caim20 whichis F/ | CF3

CoEms




NNN N ON 5 CHs or a pharmaceutically acceptable
salt thereof 22. The conpound of Caim 20 which is O

CF3 NN /-SOH3C NI / CH3 10 or a

WaaPH9ERT3 i cal | y acceptabl e salt thereof. 23. Pdib@szﬂﬂyo_,wlzs
compound of Cdaim20 whichis O NNHC-~~ NI CH3

OH or ‘a pharnmaceutically acceptable salt thereof. 15

24. The conpound of Claim20 whichis - 72 WO

2004/ 058730 PCT/ US2003/ 040128 M= 00 H3C - NA CF3 or

a pharmaceutically acceptable salt thereof. 25. A

phar maceut i cal cqypﬁéltlon conprising a cqmgound in

accordance with im1 conii-ft i onjwi'th a
phar maceuti cal | ccep rifr.\ ke of a
conpound in accorjdance Wt ai m™MN’i n anuf act ure

of a nmedicanent for use in treati?gia Qe t i on

sel ected fromthe group consisting™6f3 hypergl ycem a,
insulin resistance, Type 2 diabetes, |ipid disorders,
obesity, atherosclerosis, and N@tabolicC&O Syndr one.

()H
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WO 2004/058730 PCT/US2003/040128
Me
: o N i
N/ < —‘_’/> <\ CF.
0=~ NN 3
- CFg
or a pharmaceutically acceptable salt thereof.
21.  The compound of Claim 20 which js
F
CF; .

N N
BT
CHs

or a pharmaceutically acceptable salt théreof.

22.  The compound of Claim 20 which is

l N 3
-;.0 6 > [ )_.[j
/__

10 -ora p!iannaceutically acceptable salt thereof,

23, The compound of Claim 20 which is

- ‘ora phénnaceutibally 'acc_epgiable salt theréof.
U g 24 . 'The compound of Claini 20 whickh is

e




WO 2004/058730 PCT/US2003/040128

Me
\Y
H3 C/ . N’N CFs

or a pharmaceutically acceptable salt thereof.

23. A pbannaceutical composition comprising a compound in accordance with
5 Claim 1 in combination with a pharmaceutically acceptable carrier. :

26.  Use of a compound in accordance with Claim 1 in the manufacture of a
medicament for use in treating a condition selected from the group consisting of hyperglycemia,
insulin resistance, Type 2 diabetes, lipid disorders, obesity, atherosclerosis, and Metabolic

10 Syndrome.




