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WD 2004/ 058730 PCT/ US2003/ 040128 TITLE OF THE
| NVENTI ON TRI AZOLE DERI VATI VES AS I NH BI TORS OF 1
w0 28E12887BYDROXYSTERO D DEHYDROGENASE- 1 5 FI ELECTES20biE040128
| NVENTI ON The present invention relates to triazole
derivatives as inhibitors of the enzyne 1
1- bet a- hydr oxyst eroi d dehydr ogenase Type | (11(3-HSD 1
or HSD-1) and nethods of treatnent certain conditions
usi ng such conpounds. The conpounds of the present
TITLE OFGHE INWBREIONef ul for the treatnent of diabetes,

TRIAZERARRIVTIVES A INFERIZRER be MaFaEs BRIy STk bis®
DEHYDROGHESSSE-hyper t ensi on, and ot her di seases and
conditions. BACKGROUND CF THE | NVENTI ON Di abetes is

caused multiple factors and is nost sinply
FIELQQEH&EE%VE el evated | evel s of plasma gl ucose

(hyper %é’ﬁr‘éé’@n@?nvbﬁh&ﬂl“élaftéstb g oR] RLiQativeR %E %11@151%& \’SPthe enzyme

11—bet%|%aer A grotq, thﬁgqgggl%lsé éfB‘?]ﬁQBfB Ig.%lag S—g p pp({ B@thods of treatment

certalr( ddﬁBMons uﬁng\/@mdhfboﬁqfohﬁdili Sl“l‘lbl’d@dtp@&ndg dftt]thp@Eerm @nvention are useful for

the treatluﬁnl gfgc%la%eﬁes suac:t? &IS B éns?%& %B%}%Sittleygf% HERE mellitus (NIDDM),
insulinuesistascd, bbhesity plépid disordtira bypartensien, |angd wthef MisBBgp and conditions.
wherein patients produce insulin and even exhibit
h erlnsullne asmalnsullnlevelsthat are the
BAC ENE& N n conparison with non-diabetic

subj e CDfa])eteml daﬁseﬂtb}hﬁﬁlu}‘aﬁﬂﬁctbfs%d Q@ﬂﬁﬁ%ﬁlﬁﬁl‘yl dﬂgragﬁnzed by
S.

et BRE RO £ BRI SO LD G ey, THRE 5 v enerally

recogniimieforans of [digetd: diyabdtdiatetesf drdnsulievdebapieht dnsblétesnmelhtus (IDDM),

in wh1c1?§!1t§ﬁtn?snp%8duce§1{ﬂt‘fg]o}Jba aﬁlfh tl%gl{ ?&%) %&th'}%ulét?%glﬂcose utilization,

["'ucoSe an
and Tymsmﬂlalw-ttzsewsmmnwllmdsgmignt dialestsymellitug SNIRDM); wheretrphtients
produ@BhAfFEnlieS St Eribit ﬁ ﬁirﬁ‘;ﬁﬁ&j lﬁﬁ{a' 1ﬁ§Hl§1 14095 #aare the same or

I nsul I n resi stant not t| ¢ _have _el evat ed
even elgyatediip cprapaisen m@tn ‘%ﬁﬁ@éfl@eﬂ‘%} whigpt the sage fige demonstrating

hypergl &, aw;sa 1 gi@bdtbik tﬁﬁézﬂm tedated| B 0S®@g é@a@ lissudih Qdﬂﬁﬁlstered via

nj eC“P‘%g’eV%J@W"\%‘é‘H&Q{% é’#e% p‘é" i?%i‘a feslit iR rr?rssltﬁgt? &’8* {Bgeffect of

insulirt m sﬂm&ﬂatmlgtgludmee ardoliye d meetgboliesih the mas |11$§uhn£sens1t1ve tissues, namely,
i

musclé qﬁ}é{ 51{({1‘91 ;gﬂe ti SXQE ?tel%ﬁglg{aa@d bl%;ﬂn% \ﬁ'lé)eaﬁé h}%h?]ﬂ ?e%lslta?ht but not

d:labetsﬁétave G]@WP@ tmulyn @Nelé that GompeRats fgt fig énsuln Wm&ﬁanm, S0 that serum

g1uco§e€1§w15t e th élmw‘df IR Fﬁt’i’ént@@rith vabpan ré pﬁhxﬁﬁ ARBLH E’é\@i%eeven when
di m ni shed _oxi d i on of gpucose anga stora

they a@ %l%va&énwieﬁn%%%% 10 PHEEEVHE é)f?l?%‘BF?dn‘nF‘E’é‘rl‘égéﬁaB?P gisulting in
hyperdlyemliysi s i n adi pose tissue and i nadequat e gl ucose
secre

d
Cncont POPPLACRRG BvGS s 5 ool pindiit MaRePhather v
complashowidatsebd. \Hesllatanmtosasém melisiiminsyffiaiedt petationpglucose uptake,

d1nunfa§18?éscfo %{1%%6 p C@%ﬂﬁb%ﬂ 0@?&6%?1?21??11&1& f‘neﬁlta(glgaées }nsuhn repression

of lipcysieintadiposHssHp an%1rtaé¢catatffog%§cq8ﬁ prodg¢tépn and secretion by the Tiver.
Persistent or uncontrolled hyperglycemia that occurs in diabetics is associated

with increased morbidity and premature mortality. Abnormal glucose homeostasis is also
associated both directly and indirectly with obesity, hypertension and alterations in lipid,

lipoprotein and apolipoprotein metabolism. Type 2 diabetics are at increased risk of developing
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di abetics are at increased risk of developing -1 WO
wWQo@408858¥ 30 PCT/ US2003/ 040128 car di ovascul arPCT/US2003/040128

conplications, e.g., atherosclerosis, coronary heart

di sease, stroke, peripheral vascular disease,

hypertensi on, nephropat hy, neuropathy and retinopathy.

Therefore, therapeutic control of glucose

honeostasis, |ipid netabolism obesity and

cardioR¥feara endpidatiohs; e, athiezddclerosid, l&'@ﬂihb.@ﬂieaﬂt disehe2, sthdl@i peaipheral

BT TR TR A MRS -
contradl ef gluogeechomepstads, lighidaimetabelism e)bai;m}oardthygentersionﬂire critically

imporfiy BB ilc R lfRers ShATE Bfhch ool RUATLANE, X' O

Syndr oliany patidnds whe beveziosulbyrepinionde bt hawd rat alﬁE@OPe,d Trg 2
diabet$é 58 2BBAP Hh@ﬁ bf @Q)@ﬁipﬁﬂ% yﬂ%&&ﬁé Rsittddns Ak asyrd-&ie K@@ dMetabolic

pressure, These atlents
Syndr@pgt h%Ynd&m%&OYtM@§bcd’é\/%1néﬁn%ﬁllé whara?ts%@dﬁgl ipslin segjgtance, along
with abémiial blﬁt@i’tyé a@p&nﬂsuﬁkerﬁﬁ‘a High 8modl lsﬂ&@, Ibl:wHDL and high VLDL.

These &a{lw a}fﬁiﬁlﬁ g%g?tggg){ éﬁaa%)gqu%nldh%F%g %H@ g\lrec%t 1ncrease£i risk of

develapieg the serdinvdsalilatcomglications listad abgvet he pl asma | evel of

I
It gls gult grn%%Ye ite d‘?&gé[ y) ﬂf egtplcsclﬂke&Mey hﬁ%gca( %é}mﬁe and dieting.
Increaging ihg plagma leuelpd w@atbwdmm&téauoa qf suléyiuseas (g tolbutamide and
glipizidepod ﬂnﬂ%htﬁﬁ’dy Qhich¥iniuMt€ eel ﬁc@ﬁtld prdells i wore more msuhn and/or

|t|n| ecH i neffective,
by injeadionof ML REEN FYEOPgIucis s e iOR oAt (g G ¢4 Jesult in insulin
concesfratitmk at@ elnDBgH ﬂorstinﬁﬂ;ats ims0lintrésissant sissubloWHuwever, dangerously low

levelsg)ﬁ ga%mg (Qa\ﬁ' e%u?tv &a O{ncpeagq TByed lofjl%g lce%ﬁtangg (%n ultimately

an i crease evel PIRSUTTR T 8518t ahce
occurul timately occur. Biguanides increase |nsuI|n

S e ns' t :B YdaYided ﬁ‘l%ﬂ:lagé 1%9ulirpse§§iﬁ€1t§ %sruﬁgg iR correction of

cem a. mever Yy uani
hyperalbf%fiwaf O eNFTeMABY PighARifes, é@u@éemfa@m@ndw@anawwe lactic

ac1dos!51§gﬁ@s%a@ﬂ&idﬁhﬁléd hea. The glit azon]fzs (i.e. | f

- benz azol i di wer class .o
compout i EiEeE e SaesREIeR e %E’oaf:ﬁ? prigy2 newe class of
comptuyrie mgthythe potanti cﬂomtrﬁémrﬂmgrhypﬂglyoénu'ﬁmd oher dymptimasof Type 2
dlabet-gg1 e%ﬁ?sé‘%g%ﬁésu%k‘@ﬁﬁﬁwlha{eb% 111&1?1513@533[1\51@5 i n'n{lcle liver and adipose

tissuey @glutmg ﬁgpartmal 194 ﬁ@maletecﬂor@gmn efithe elévat@tplia@ma &Vetsrfé glucose
substz%ltﬁﬂf‘@vﬁgoﬁlc@%ﬂ?g hipoglyeemia. gﬂ‘Hé%ogé tRAtRSe @tﬁ{'ér@l lyl¥arketed are

ut causi ng ycem a ones t t are
agonigly, PF@‘EPP’;PX%?BW@F&HD@?% ac%aé‘?ﬁ LEPLRf HPP ﬁi‘g %‘g - PPAR-
garrmfare(gbmfsmﬁ§g@fer£1§'tbel/la¢eﬂcto rbe@@pb@siblé E’&Aﬁe 1@@6‘0&1 ﬁxublﬁxymsmzauon

that i R B BN | NP euice/cR b LR TgEylgped for

treatntenof T@edhhdﬂ?@dmdlqr dyslipedeghin trezagoaists olene pr PBAROT the PPAR alpha,

gamn%gﬂﬁ'dgfte? b[t;}g)te s.2R&r %%gfr%% d&ﬁffﬁhﬁ%@ﬂmﬂﬂﬁ aéén?saﬁﬂ@&ﬁeﬂ%echanisms for

tes an Iprdema a gOﬂIS

the trqgtﬁ*gerg,of Aype? gfabetas sq:tquT)éﬂ@ﬁlgn ag@SgAalﬁmtha Insakip sepsitisation in the

treatnﬁ:‘ﬂpb DAR2 (f‘%et@ ’*E&’deﬁ}’@ﬁﬁ InPSslol Drb8NS): BOZi304 (2EBNH! S
© gcrererlrseg coanr’}m?lgrﬁg negd for new methods of treating diabetes and related

conditions, such as Metabolic Syndrome. The present invention meets this 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
wWoRooTPpsI3® di abetes,” Expert Opin. Investig. DramEs2002040128

307-324 (2003). There is a continuing need for new

nmet hods of treating diabetes and related conditions,

such as Metabolic Syndrone. The present invention

neets this and other needs. -2 W) 2004/058730

PCT/ US2003/ 040128 SUMMARY OF THE | NVENTI ON The

SUMMARYEOF THYBWERTION! ates to
bi cycl.qf 2. es of t,ruct yr al

2.2]-oct-1-y]l-1,2 4-trj

f or mul B9 prp&nl glant}Q_n,{igftesgg byyﬂot@a.fﬂzoct};\hylﬁ,E,(Irtflag}lles of
structufdi€srendda Tycl o[ 2. 2. 2] -octyl triazol e derivatives are

effective as inhibitors of 11f3- hydroxysteroid

dehydrogenase type 1 (11(3-HsD 1). They are therefore

useful for the treatnent, ontrol or prevention of

di sorders responsive to t i nhiNg+Ni on of 11(3-HSD1,

such as hyperglyceys a, i n EsﬁSLqﬁce, Type 2

di abetes, |ipid disorder Ity atherosclerosis,

and Metabolic Syndrone. The pgesent invention al so

rel ates to pharmaceuti cal nposi t'i ons conprising the

conmpounds of the present inveppion and a

phar maceutically acceptable carrier. The present

invention also relates to nethods for the treatnent or

cont r oFhese bicyglgE Rl edpkrazoje degivatives @&s effehive s %&é@z@ of 11p-
hydroxdkt@Red eshydebeakhdedtypd 1 @i18-IISBO). dEHey arcthBR 28 Qb If! the treatment,

nd Met.abol.l,c ndr one .by. adm.ni.st.eri 0 unds
control HepreYERIAR Ab HEPROKT TRURBYLF 19 DR R tiph ol Pk RSpHC TR e
hyperglyvesnd, iinsulin DESTorcELT ypie QCRAHETE sONpidFeishiriiers, MBS, @NerDhaerosis, and
d lLpvention is concerned with
Metab@?%?/@ﬂ%fé.gz 2] -oct-1-yl-1,2,4-triazole derivatives o
usef ul Tespresent bivewian alfo iR tpigharmacewisgbenvaresisions pemprising the
compoRh8S6ithe :p_fb\é%gitillll\\&ﬁti&‘i End2 phdrhiaeSticaly RikeSihbld hitep!

fornul a [ .
he present invention also relates to methods for the treatment or control of

hyperglycemia, insulin resistance, Type 2 diabetes, obesity, lipid disorders, atherosclerosis, and
Metabolic Syndrome by administering the compounds and pharmaceutical compositions of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

The présent invention is concerned with bicyclo[2.2.2]-oct-1-yl-1,2,4-triazole
derivatives useful as inhibitors of 113-HSD1. Compounds of the present invention are described
by structural formula I:

R4
R — —@l\——ﬂ’[\\;—w
N
R
()

or a pharmaceutically acceptable salt thereof; wherein
each p is independently 0, 1, or 2;
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R3-X ~--~ ~R N 12 RR (l) or a pharmaceutically
acceptable salt thereof; wherein each p is
w0 nabefosstaent |y 0, 1, or 2; -3 WO 2004/ 058730 PCT/US2003/040128

PCT/ US2003/ 040128 each n is independently 0, 1, or 2;

X is selected fromthe group consisting of a single

bond, 0, S(Op, NR6, 6 6 6 6 0O RRRRO N NNN

NS~ SN 16 Y'S16ROOR RRRO0O,0 11Y NGO

AO 1-11 OO O Rl is selected fromthe group

each e msdeptndegtlpD, 1,0r@ yl car bonyl, (CH2)n-aryl, and

X is sél QST%%HO e&l@ 3@oi131 th{é N &%I@B&Ld A 1(0) r y| are

Homihe giftp consiphd dbY one 1o t
substituents independently sekected frﬁm R5, 10 R2 is
seletted from tFIhe group c‘ﬁnsn ing of R ydrogen,5ClO8
al k C2-6 al If\qanyl and_N n- C3- 6 hycl al kyl 345

i n “Whi al kyt”, enyl 7" ang cytl oal k¥l 8(e ZINNT
unsubsigst ut ed or gubstituteg with one O5 toree ke
substituents independently selected from R8 and oxo;

Rs R° o] 0]
| | ~
N_o_  _o_nN_ T
0 0
e’

O

R1 is selected from the group consisting of
arylcarbonyl,
(CH2)p-aryl, and
(CH2)p-heteroaryl;
in which aryl and heteroaryl are unsubstituted or substituted with one to three substituents
independently selected from R3;
R2 js selected from the group consisting of
hydrogen,
C1-8 alkyl,
C2-6 alkenyl, and
(CH2)n-C3-6 cycloalkyl,
in which alkyl, alkenyl, and cycloalkyl are unsubstituted 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
C1-3 alkoxy;
R3 is selected from the group consisting of
hydrogen,
C1-10 alkyl,
C2-10 alkenyl,
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each R4 is independently selected fromthe group
consi sting of hydrogen, hal ogen, 20 hydroxy, oxo,
w@1003/05878¢/1 , and Cl-3 al koxy; R3 is sel ected PCDDIS1008040128

group consisting of 25 hydrogen, C1-10 al kyl, C2-10

al kenyl, -4 WD 2004/ 058730 PCT/ US2003/ 040128

(CH2) n- C3-6 cycl oal kyl, (CH2)n-aryl,

(CH2) n-heteroaryl, and (CH2)n-heterocyclyl; 5 in

whi ch aryl, heteroaryl, and heterocyclyl are

UCIPa i gtpdogkylsubstituted with one to three
tituqnts i ndependently selected from R5; and
ﬁr%ﬁkenyl, and cycl oal kyl are unsubstituted or

s{{1131)htheteeahrylj athl one to five groups independently

ﬁﬁﬁeégngeﬁ-(%ﬁ?@yBS and oxo; R5 and R8 are each

Sel ected fromthe group consisting of
in wh1bly diybdeteroatyl, dmokhepdrocycA -afe wisklydtituted GHRIpatitated with one to three

substn(lgiﬂ% lrﬂ{ ngd’@ﬁt@%égtegnﬂ 3 aﬁ'(? %1% ?]Y{%ﬁ%ﬂnéi]c@c Qﬂﬁ/ Qr%lazubstituted
or subg@@;iw@mib to five groups 1ndependent y selected from R8 and oxo;
RS and R8 are each independently selected from the group consisting of

hydrogen,

formyl,

C1-6 alkyl,

(CH2)n-aryl,

(CH2)p-heteroaryl,

(CH2)p-heterocyclyl,

(CH2)nC3-7 cycloalkyl,

halogen,

OR7,

(CH2)nNRT)p,

cyano,

(CH2)nCO2R7,

NO2,

(CH2)pNR7SO2R0,

(CH2)nSO2NR )2,

(CH2)nS(O)pRY,

(CH2)nSO20R7,

(CH2)nNR7C(O)NRT7)2,

(CH2)nC(O)NRT7)2,

(CH2)pNR6C(O)RS,

(CH2)nNROCO2R7,

O(CH2)nC(O)N(RT)2,

CF3,

CH>CF3,

OCF3,

OCHCF2, and

OCH2CF3;
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N02, (CH2)nNR7SQ2R6, (CH2)nS2N(R7) 2,
(CH2) nS(O) pR6, 25 (CH2) NSQ2CR7, (CH2)nNR7C(O) N(R7) 2,

W@ BMapss2@) N( R7) 2, (CH2) nNR6C( O) R6,  ( CH2) nNRBCI2RR003/040128
30 QCH2)nC(O N(R7)2, CF3, CH2CF3, OCF3, OCHCF2,
and 35 OCH2CF3; -5 WD 2004/058730 PCT/ US2003/ 040128
wherein aryl, heteroaryl, cycloal kyl, and heterocyclyl
are unsubstituted or substituted with one to three
substituents independently sel ected from hal ogen,

wherety Dlﬁ}éterd&kyl Aeyaldawdyl, 2hd lhEﬂeicU&F'él?FirB Yhsubstituted or substituted with one to
three étfb Fl‘le)tlé s 1 th 9&2 %%Pn%lan hgﬁtg)(;’(ngf 493'.113/1 Ai¥uoromethyl,
tnﬂuqymabgn,tau -zbalkgxm and whewsin amytmetbmlen@ &Iﬂma@]mmn in RS and

R8j 1s s%ﬁ@[ﬁﬁ%ﬁ 0t lsé‘bstc'ﬁ.lteed: &/ﬁg {-,é ?)%aérgﬁe]s%de}eﬁ%f%ﬁ?f)gglect@ﬁ] Hrom halogen,

hydrop R ﬁzéalk ] OR DTSR IS ISR OB thesiaee peffuleniCRioarbon atom
are takd}&o %&ﬁ&%tl@ﬁ]@ hdbBn ‘ﬁtb‘nﬁb whey t}i%ry%r@&tﬁa%gm fhn b Q&éﬂ)ﬁ}opyl group;

é/ é)rop roup each R6 1s independently selected
each RY isindape %«’fn&uﬁeléﬁﬁ@frgm the gmlpefngstg}aaﬂ (CH2) n-aryl ,
1C1(£HRYIn- het eroaryl, and (CH2) nC3-7 cycl oal kyl ;

v\@g_@ rjar?f kyl and cycl oal kyl are unsubstituted or
éd with one to five substituents

i (dEplrierderoayl.gadect ed from hal ogen, oxo, Cl-4 al koxy,
C@Hzmdgy7g§m&1k}hydroxy, am no; and aryl and

het eroaryl are unsubstituted or substituted with one
wherainalklir and cyelosliyl e Hasibptifaied on debstityfed with ope tq Byp subgfgpents

indepenizngdy sdlaitcﬂg&dim hialegkem 0% o, G[U4m1>ko>@aCb.Q|Xalkylth10 hydroxy, amino; and aryl
trifl yoroneth ¥ &rlf uor o thony Ch al ky (P
and hetgrogry, e ubstituted or substituted with orie'to three substltuents independently

selected from cyano, halogen, hydroxy, amino, carboxy, trifluoromethyl, trifluoromethoxy, C1-4
alkyl, and C1-4 alkoxy;
or two RO 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.

In one embodiment of the compounds of the present invention, R2 is cyclopropyl,
C1-3 alkyl, or C7.3 alkenyl and R1 is phenyl or naphthyl in which phenyl and naphthyl are
unsubstituted or substituted with one to three substituents independently selected from R5. In a
class of this embodiment, RS is selected from the group consisting of halogen, hydroxy,
trifluoromethyl, trifluoromethoxy, C1-3 alkyl, C1-3 alkoxy, C1-3 alkylthio, and C1-3
alkylsulfonyl. In a subclass of this class, R2 is methyl and R4 is hydrogen.

In a second embodiment of the compounds of the present invention,
X is a single bond,;
R1is phenyl or naphthyl in which phenyl 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 C1-6 alkyl unsubstituted or substituted with one to three substituents independently
selected from R8 and oxo.

In a class of this second embodiment, RS is selected from the group consisting of
halogen, hydroxy, trifluoromethyl, trifluoromethoxy, C1-3 alkyl, C1-3 alkoxy, C1.3 alkylthio,

_6-
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or two R6 groups together with the atomto which they
are attached forma 5- to 8-nmenbered nono- or
wh @y o58760 ri ng system optional |y containi ng anPCT/US2003/040128
addi ti onal heteroatom selected fromO, S, and NCl -4
al kyl; and 20 each R7 is hydrogen or R6. In one
enbodi nent of the conpounds of the present invention,
R2 is cyclopropyl, Cl1-3 alkyl, or C2-3 al kenyl and Rl
i s phenyl or naphthyl in which phenyl and naphthyl are
and C}! @sa‘l&a@éﬂfoH le 4n %rsuﬁéig’s%tdftﬂ?{g etds V"tht}s gfé?xlyi Qnd ﬁﬂr ‘?sehr%/drogen In another

Substi t uen epen ent y Se ecte
class of|this emgpd W& I&q»ééalﬁﬁtéﬁtfmn@e EEOUPE0RHSIENE «?frf@}ﬁaehéwdroxy, oxo, C1-

4 alkog¥, 02111124 alykhivt CAY akylbakiagea, 4@]3%5121%ny? and Ehenyl unsubstituted or
trifluoronmethyl, trifluoronethoxy, Cl- C1-3

1-
substigtedoyith onertoghige igyaupsislepentienity seected &9mshalicfg@ﬁ #nd triflpogomethyl. Tn
a subctdsb 6f @sSclas, RDisSmeth§bsnd RLisihydRER Yin 2ihekdRfask 8f this embodiment, RS

is sele?ﬁ\ég rfl%gfg@g l%&pﬁc\?zlggﬁgg Fﬂggf{?%% r@r@i}ox g r}fn% %%glprﬂfuoromethoxy, Ci-
3 alkyp Iﬁir-@ plkexy, IQ’:‘lpBl alylthion anghC e aﬂitydaﬂw'ﬁonﬂn anchB B it $ejdctedrfeom the group

cons1sHH BPRAIbSMA ﬁﬁh‘@i ,DHBSE| H%‘il@ﬁ ect egﬂ?’{thlog@ A?altilﬁgfsﬁﬁonyl and phenyl

stituents’in Eendently s
unsubg;tytgqe@ oF @ﬁytltute@lwg ahkid thregrgr@ps 3ndeprmatently sdqded%ﬁomshalogen and

mﬂuogm&hﬁl Ity b sRIA0DE u{lyéﬁg RO lssl&a@ﬁm M@ﬂlsvnaldﬁgggn e o

ree ub ituents 1 nd ePen dent | sel ecte
oxo &EOgmeIy o @é@&paumcyher@ﬁﬁem Ryeptgon,
stagﬂgeakad fron1the group consisting of 35 hal ogen,

R QY aph OB o P2 R R s vt one
to threeGTHUBRBEI Nt hddhtl ymeltcEd f@n-aRﬁyl sul fonyl. In a
RZIS%WW @]{3fahdy§ #IBSS alkBiyli pdmet hyl and R4 is

dr ogen. n another class of this enbodinent, R8 is

R3is g]gn@]cqré)@temagm}] Whezeigrrbanyl cad Seterdand amsfunsabsigeed or substituted with

one wnlu Eﬁelsve@ythre@&abstﬁ;emﬁnaé;{e%mﬁ&e&ealfﬂsﬁk Rbio, Cl-4
al kyl s

unsu bsﬁﬁl ?Jf‘%d’f&?ls E%Bg Dhteds %‘ICF}WI angth B%L’%%eng r oups

i ndep eIndmntHey ckhed eftthizdnibiodimdng | RO phanyd unsubstituted or substituted
rif |

with opb Wﬁt ong:l g% subst#ﬁar? 88% ﬁggr}%ﬁr?tﬁﬁe%qeﬂgﬁrgaﬁ ﬁ’%s%q;gssé of this
class, Bﬁb&amlmf;orﬂ&e group edwsistiog of halnganh bydrosypriffleersinsttiyhg
trifluoBdmétBd:89 €7.3 Ayl @m alkéyt}f bio%r ﬂﬁﬁtmala,nd 01 _3 alkylsulfonyl. In a subclass

trifluorgqmethox koxy, Cl1-3
of this;guRelpgshR6 is madhy anR‘éFWdEQﬂeflonyl and R8 is selected

f r om t Hﬁa Bird ¢hss 60hSd GhbdEmeit, Rahsocg@alazbbyﬂ ﬁﬁ%(ﬁfolsuﬁffé&dor substituted
ony an

with OBE é”ﬁ&l?l né 3?1 ﬁ‘*ﬂ%&%ﬁlﬂ’?@&ﬁ "6461’3‘3?@&}' feﬁ‘?cé‘?iy&ﬁ)@‘% one to three

In a supchspef thisdigeRizistihyn g ehedtstoitdd amubaitagé witkrde 1@three substituents
1ndepérfdbﬁth%‘é[&f§%tffﬁfh hal'o@erii KRR, é@134 %fkyI Qﬁﬁu&ﬂoﬁﬁﬁwl}rle Iﬁgﬂbosfomf:thoxy,

rogen

and CM@“&%E% Subclgss pﬁ&lﬁl@gféﬁﬂ, Rlzrwg]ﬁﬁhyb And Rgm ‘%Vdéogﬁﬂlngl e

bond;  As used herein the 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 branched, 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.
Where the specified number of carbon atoms permits, e.g., from C3-10, the term alkyl also
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Rl is phenyl or naphthyl in which phenyl and napht hyl
are unsubstituted or substituted with one to three
w@aipsosg7aent s i ndependently sel ected from R5; RGI/BR2003/040128

cycl opropyl, Cl1-3 alkyl, or C2-3 alkenyl; and R3 is
phenyl or heteroaryl wherein phenyl and heteroaryl are
unsubstituted or substituted with one wth one to

three substituents independently selected fromR5. In

a class of this enbodinent, R2 is nethyl and R4 is

1nclud5§/&y2:9ﬁﬁ{l}%s gidip @:ﬁ?g te&*hbfhlaﬁ&% dsfﬁméil* d¥ bedtieBed ARyt chaiRg cbﬁlblned with
crloiE sy ot bR AR AR sl ) f bl

| n" Akenst e s difbdnhihﬁms Wh&ﬂﬁconﬁ&h atslease bﬂn:d:ﬂ’dorf-carhmn double

R e W T ————

defined lok@xyise. CExﬁnplbkyf alkény] inghule @iny3, adlyk yﬂogmgem\ly pentq:rryl diexenyl,
hepterﬁryg é)@géhyl ojbﬁtgﬂ fg;%ﬁ‘iy? ute?%l lafd fRRlke! W‘H&eﬁfe 01fled number

od
of carlyiai iy B § s 90, Do GrcalieT HRE B ToBk by eGyberours.
and coMBiRatIAE of BndaWbredeed hﬁdlé%ml@ siritdeiese nwaRh hy neelbeeb8thrbon atoms is

'subcl ass of this class, RS is phenyl
Spemf’l?ﬁs%gtls ntef‘ndador substituted with one to three

subst i tAkkghd" meatksqeruhartining veidheamexdn hrleast baé carbog-carbon triple

bond, fa}rfdi Wﬁ@é et %eﬂlm%mkéﬁj braﬁddhél l()f"@dxﬂgﬁlltmﬂs ’thereof aingles of ?Ikynyl
include lethyngl broipares], 3Fmethsl h@crnymyla%bemwyl,sanﬂ;im blgfe As

us ed h%fél&llgyge%ﬁub%gog tglkglreefdd?fé%dng B%at?fa@e%dcﬁ}é‘lm $ng having a
spemﬂeguwmbeg%%ﬂa@ TR X ameles o Valoalho! halign GRS Cyclobury,
cyclopeRfyil,syclohéo, dyelohsfyl, bft@@dctyl,r anfdrtaa ke dA c@ﬂdalkyl group generally is
meno GG TR LB SrBUETrB APR P gge cern

met hy| Thetedmyl“alkopy’Ogefdrs ta s}mp:ghbpybl;andwd)chamgélcoxuim @f the number of
carboh §tb§ns§§&dfle%§e§‘td it all@%y), or AgPiuthber ¥6ihw thisHanye [i.eamekthoxy

ere e speC|f| ed nunber of carbon atons
(MeOp)eﬁhhpms isoprepoxyfaton C3-10, the termal kyl also -7 WD

2004/ 0F§d %Qmp(ﬂ{ R0 QR4 328 shil OB Ehked ﬁlﬁ!yllsﬁﬂhdes of the
o G o S SARRFIL B0, LSl MBS G o .
methy MA@, eﬂ@ﬂth%m@bﬂj@lthﬁ apgci fi ed Cl 6 is int ended

oﬁle K S 2?[188 fet, e an a%gxgg’g{egerg t)ons%gnvght %(rj bﬁ%eﬁ' a@g@ﬁxgjngggit the number
of carbpmatgms @pe%ﬂaeaw@rge lob bR POHY HuRhes ithin ihisseass [he-»

methﬁ%%ﬁgn?tﬁg%pnd %ogﬁg?ﬁhﬁﬁtf q bﬁfy'[‘zﬁﬁl% Sfe.] Exarrpl es of

kKeny | Sopr openy pent enyl ,
hexeny [The W‘Wsul é?f@ﬁ)yq) straigly Lﬂfg ched chain alkylsulfones of the

numb2r dfedathyoin-afortitpenified (@pd Ct1tmalkylklﬂfonWemreamyhmnﬂ)pewuhmdhls range

v B0 O 020 SHEMBGISL T ooy 400,520, 1

conbi ndthe esrm ‘Gl kil subfdayl’; rdﬁa‘ram:shmdgm ndbmydiedehain alkylsulfoxides of the
numbef 51“&% eﬁomﬂi:%&fﬁ@ (@? "'J@,g% AkyI&atiReN R8P BumBer within this range
ecl

-6 1s in
[i.e. methylsulflnyl (MeSO—) ethylsulfinyl, 1sopropylsulf1ny1 etc.].

The term “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.g.,
C1-6 alkyloxycarbonyl), or any number within this range [i.e., methyloxycarbonyl (MeOCO-),

ethyloxycarbonyl, or butyloxycarbonyl].
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10 "Akkynyl" means carbon chai ns which contain at
| east one carbon-carbon triple bond, and which nmay be

wO 2ove@s8760 br anched or conbi nations thereof. BEREIPEmS3/040128
of al kynyl include ethynyl, proparagyl,
3-nmethyl -1 -pentynyl, 2-heptynyl, and the |iKke.
"Cycl oal kyl" is a subset of alkyl and neans a
saturated carbocyclic ring having a specified nunber
of carbon atonms. Exanpl es of cycl oal kyl include

cycl oproRylmedny @ nfdhet v polﬂ!c@cﬁ&! %dﬁ?ﬁl@tﬁﬂg,syﬁyﬂc@ﬁ@iﬁiﬁg carbon ring

| oh cl ooct
atoms g i BreGd i Jereoniliscy e i i 109 eraburF fomiatc ing systems
Phenymﬂlglara\ph&gl ﬁdfmédqrylsg The piseprefes@t uryd ipheupll ess
ot her wi .
ot o oMo eI ik SRt EbF b g aromatic
rings ar aingepstane nentaipingiat least one hgteroaBim Belattkd krpin O 0¥ alahy further

1ncludﬂxtéqp§ bxiM b8 Fdhds Ve §ul’fl?rn9£$e£15/ g? and B Fhm gﬁ%g%@h)iterocycles include

OXY, 1SOpropox e term”
tetrahydaefgrag (T &Fé,tdabydg Weaﬁ@opnefpaphneaﬂwméfum gipsragine,

p1per1d1fi@ 1 ﬁﬁfbﬁ@hn@ﬁmﬁf&hrzbl@dln@tlﬁﬁ@azﬁﬁlﬁ ?ﬂr@l‘i’ne( ﬁy@ohdnﬁl tétrahydropyran,
r. Wt hi s ran
dihydFRyi, qxaﬁ%oleweéafyﬁolaa?"hﬁ Feifigne,iiotspilags. ShfbisngEiomorpholine, and

the likdhe term "al kyl am no" refers to straight or branched

?le kél a%@réa&;" 1}1%%5 I o%atlcoofr R%ﬂfaﬁﬁ%ro%a?%&?&&hfe tﬁaq contains at
least ong nige h[eﬁer@tom g@eq’md ﬁgm;@n Sq@d 1& idetesparile thus includes heteroaryls fused

to othér%ﬂfs‘lﬁﬂ msﬁ& ad ar?gic)syb?)gikgt&raglﬁglﬁte}ocyalé?gfﬁ?Wnot aromat1c

Exam Pwﬁ/ rp%mls&rows inglade: pyFRBH- irxagalyhéetd @6%%? 1 peridyl,

oxazo(yﬁ ﬁadlaiéﬂlylﬁtmdiadoﬁﬂ: tﬁﬁ:ﬁ(fﬂly) amﬂiafglg}{ trﬁﬂtﬁl}&{teﬂﬁaﬂ)tyll frfufyml t8iazinyl,
sul f on ul.f o

thieny], S5 el oy PIOY ebeqacati ERP kYt Sy Bl

d1hydrobémﬁ1rh1wl,snddmg'htpyndazlnmﬁnutimbl;dhamndfaib'kylihs/dl‘ofoelxzoﬂasnyl

indoli &ylt &ﬁfl?(lﬁ}%rl [ﬁlﬁmﬁ?zfz rgﬁ q%ﬁ{aggﬁln x%ﬁth?lﬁ&ﬁikf !cgrg#o?ylgbenzodloxolyl

quan)Eahnyl pumlh@drzggnyh mgben@(}@g@})l e@gmﬂg@l}li bpppofuranyl, %enzothlenyl

qumol'y? @lﬂfcﬂ’ﬁ fsSdlihdIgy htbeﬁidfuﬂanyl-rﬂf‘d the ‘11!& Pd)rmélté?éfdéégll hedNdteroaryl

fers QStraI nc e chal n esters
group% Maﬁ 1Rg %YéFeB’Sd’QPFaV’é’E‘g taf@mo?r %ﬁf@ﬂﬁ@é%@ﬁ%ud%sf@ﬁwr%ﬁ -byings.

t h e nuriBglbgeal' refarsho fluatinsehiopiae, Yromihe(add @0d1ne. @hi6rine and fluorine

are ge ra | OX anb p¥ £ rWhtehI ﬂ) ens ate 5@ fated on an alkyl
. ;kg; ﬁm&iﬂ%@se%% CRHTEE s Jalte y

oxycar bonyl]. -8 WO

2004/ Oﬁ’ﬁg %Qmmgl{mwl %419 Srmactitidal ccgll?[%ﬁﬁloﬂ ﬁgﬁ‘@ndé@' to

pol ycyclic aromatic ring system contai carbon rin

encompegiis PrOtRE CoMpriEng e a&iﬂy@ Figggdienish gy dhei 18%?“%?‘5&%)’&05? it make up
the cafie}, Oasﬂﬁﬂpz%raﬁ pedab®khich EésGEs , WSEB®NEr indikra )/ﬂrorﬁl&ﬂmblnatlon

complf g Qﬁfggrggﬁﬁopgfgﬁ%%& A offi @g@sﬁef’%g firaeSgiffion of one
or mogeadfuth@ingebdients) nsrdomreatie dypes 0f sracticatsior 1ntEracmcmg $>f one o1 mgre of the
ingrodfift CRB:BAR! AL Bl Blop GRS cotihsfARhEE PR BBSR i RRAGh encompass
any composition made by admixing a compound of the present invention and a pharmaceutically
acceptable carrier.

The terms “administration of”” and “administering a”” compound should be
understood to mean providing a compound of the invention or a prodrug of a compound of the
invention to the individual in need.
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i ncluding the oxidized fornms of sulfur, nanmely SO and
SO2. Exanpl es of heterocycles include tetrahydrofuran

W@ Tad#)p58786 hydr of uran, 1, 4-di oxane, norphol i ne, PCT/US2003/040128
1, 4-di thi ane, piperazine, piperidine, 1,3-dioxolane,
I m dazol i di ne, i m dazoline, pyrroline, pyrrolidine,
tetrahydropyran, di hydropyran, oxathi ol ane,
di t hi ol ane, 1, 3-di oxane, 1, 3-dithi ane, oxat hi ane,
t hi onor pholine, and 10 the like. "Heteroaryl" neans
an ar of&hpSurils of ridvadal ﬁbnﬁﬁﬁﬁ&lﬁdy%oh@hﬁbﬁ@bﬁh@retabﬂhmemc centers
cont ains at |east qne ri.n etersglgé | ecte

and cag thus Oghgr ag raqeEqatys 9‘11%311}1?] P 18?’85& 1a§tereomenc
mixtufesl adlindtvédill Bsteldoness. Ofherpresgst, insertionads meayt to comprehend all such

1someg | oaI | ?oﬁ‘&%glﬁcgt(%rﬁ%gtﬁl‘a??or}n nc{ are not aromatic.

groups ude: rrolgll .
i Sox az&bryd: of tfs@t)mpaumﬂsyleﬁcr]@yd hergindontasy D{G@WC oupks bonds, and

unless%ﬁ?&éﬂéé’ +th?1‘3\?i?éj 'af’ezlﬂ}:éf{t to iniuaé b@tﬁ@ ¥laz tg@érﬁ@tﬁt: Ydomers.

triazo tetrazolyl, furyl, triazinyl

t hi eny$om®9f mﬁcgmpomyg feparibed Q%qem mabgﬁgqﬁgé%pwrs Yuch as keto-
enol taﬁ@d&ﬁ&ﬁ hirge Hid%/\hdu;ﬂ @aﬁﬁ&h&g aailélv@ﬂlcdsyinxtur%s thereolf are encompassed within
enzofu ndol i ny pyri dazi ny
the Cop’ﬁaé‘}‘{ﬁ O?IStm‘? E’b"ﬁ %‘%f di hydr obenzot hi enyl ,
i ndol i Compbundsiofralctnsal forphtaHah@azberneparatpdi int@beit imdividual
dlastere%f% ﬁxhysrblygfqr}%kamﬁﬁr ﬂ?&fb Xll .J?ﬁﬂ%ﬁi% ‘qug% Xlsu table solveTnt for example

ROXal ura nzy uran
methabelrn_rlerhyb atzecmt? I0r a béhtzltﬁf ihergaf; jor V@@hg@&qhir@ﬁypgranby usmg an optically

ctlve%ﬁinﬁﬁéﬁkf ‘Ighaéen I lute ét&‘é%ﬂeﬁﬁitw ma}dlb@&éi@l%ﬂécﬁw K-rapBfstallography

ofcryRlige DEHHCTS Oh ORI CEAF VG AP SRS vith o

reagentREhtdR@eh arf 2 ﬁ‘]nﬁ@nd-céiltdrldﬁ gfown aﬂvﬁlm@easnﬁgueitmns to
fluori rom ne

f1uori %Ztélallag %ghaélryafﬁrg:/m%%qr 8?? 8811[11)?-111 digorfl tﬁpé %flg{éﬁzﬁ @tr?tﬂﬁiral formula I
may belobfasiteddx swhevspedific kyltogysnsingroptisallyspure stagihgonatenials or reagents of

knowg'aﬁ% Ie&;n%gl %y, group (e.g. CF30 and CF3CH20). 25 The
Ion", as in pharmaceutical conpositio

i s int éh@lél(ﬁfe(@t agnesbpiihe leanttﬂﬂ@aﬂb%ﬂ%ﬁ‘ﬁﬁ%?%@qsﬁ@n i$ addressed
compﬁﬁﬁg Y @omﬁ&rﬁqh%@&&r&nce @sﬂﬂ'l s‘tﬂﬂ@tufﬂ esrinulayloed lpﬁél*n{a%éutichﬂi

accePFaé&ﬂa{t &r S‘HW@ élﬁqfﬁf’fo’rn ‘io "Fﬂ'é‘&? "‘9&‘ a%ﬁ‘ﬁ%?ﬁ?ﬁ?#é’ﬁ%‘?table carrier. By
the tefi mlﬁax@’tm eieant a hglistegat dlahobfe, anythtnmlvate obergstatlizativa.

I ngr edien or_fro .

the | nZﬂ eﬁtagpech%? Iélfh%gﬁ‘#wg "?Qhﬁiofﬁ tm%*l{/g%‘?%lice‘?ﬁla diabetes or
insulin m¢sestance lmmmauﬁnzdme petienton eeﬁdfOftSmi’l BEtneRis addsessed, which
compﬁge%%ﬁﬂﬁﬁi&laﬁn fd"s%lcpgﬁfemf’e‘cﬁ@é arROER @8 b cbRPSuRf 1ntal‘!§)rdance with

esent |1 nve t1 on enconpass ition nade Yy
SthCta@hf%nﬁljl @(ﬂ%@'{i‘?ﬂ&u@fﬂ“ﬁ’ﬁé‘t B?%?%Wéaﬁ‘f t?‘ien%\?gnt ion and a
phar Mege b dtRe dsyect aEGORARRLIGH, @ahdth&d of tiéaing @bMénsulin dependent
and. "admi ni st er

| str on of’
ryos s il By S o S A 7 BB e
comptibiag iadminidtérdae torthapgiend angnticdiabeticeffsotivedarndunt oéa c@Bpound in
L nventh o I pd{ vi dual in need. -9 WO 2004/ 058730
aCCOfE%f%W&@%&%@&%?%ﬂ%npounds of structural formula I
nmay comt anathesrrspest ofihednvesiipmatmetbod eifreatigg obesity in a mammalian
patient in need of such treatment is disclosed comprising administering to said patient a

compound in accordance with structural formula I in an amount that is effective to treat obesity.
In another aspect of the invention, a method of treating Metabolic Syndrome in a

mammalian patient in need of such treatment is disclosed, comprising administering to said

-10-
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and can thus occur as racemates and racem c m xt ures,
single enantioners, diastereoneric mxtures and
w0 pauwsste@l di astereoners. The present inventiPCI/US2003/040128

meant to conprehend all such isoneric forns of the

conmpounds of structural fornula I. 5 Sonme of the

conpounds descri bed herein contain ol efinic double

bonds, and unless specified otherwi se, are neant to

i nclude both E and Z geonetric isonmers. Sone of the
patwn@@ﬂ(ﬁﬁ%;mﬂﬁ i 88€ordRE vl sGubtufiR YoretilS1 indh dnddtinOAR! | efetive to treat

enol tautoners. The individual tautoners, as

Metab\ﬂﬁ? Iléy%‘g'OWFxt ures thereof, are enconpassed within the

conpouhdmotter aﬁlerCGﬂlhcainvéﬂ[dm b ancthod1dY tfeatipgw tigil diforder selected

o G R A LB i
hyperdhokesteraerala, towy S, Iand hIghd»DIﬁ novamslinn phleere i neediof such treatment
is d1scﬁ(%[3 e aﬁﬁﬁllﬁ 15% enfE &I Rp SR in GcdBkdthbe ®ith structural

er'eo or V|a c ograp usi ng an
formulgip @@ EMpUNties iy éffé(tt’éflelt@ﬁa?%aﬁﬂﬁg‘é dispgslen| ut e

St er eOphAitH ek hp effﬁ)f theirdehiginTh ﬁ%ﬂld@héof&daﬁﬂg atherosclerosis in a
uct s

staII aphy stallln 0
a8 AR ?eﬁtoé sl B e B B REE popigisgring to said
patienhe cempamyl,in acddndancd witheagental fentudd hinng aaouas yifeveve tetreat
athero&qéllo?r of known absol ute configuration. Alternatively,
Sfer eoi somer of a conpound of the genera
st r uct Hnather aspaer|od the presept baersionas perremed with the use of the

compdSiin@§ 8P§ﬁféﬁir£1' f?ggmgg ?(glsthé tré'eitfn@ﬂt I@@Hg@ﬁehﬂa Rtufin $&fidrlcBIType 2

S or
dlabet%ﬁw}f{gfﬁﬁoéfi‘?férf)be?  AheTaRF lerasiv ar&k%@g%? SYMEOvent i on,

a phar YB’C@ﬂhh@ﬁiispeanjf@h?d pre@nt inveioh @6 6idek fo? the use of the
dan e W,th str ctur.

d
comp(?uglgﬁﬂ %rglrf%gnn@ﬁi?rh@é E‘EF?‘]% hr?/ 0 %.%815?1518 it fOE use,in 61}6 treatment of
a condiﬁ:d)n/wlee:tetdl"fmm die, growp cansiztingbf bypevglydenaia, insulin resistance, Type 2

diabetpy] %M%ﬁéﬁ aéﬂeéﬁ;c];f‘ %&%ﬁi gfé{o%lsc A M aboﬁ’é’ F%r%cﬂgm erm

an a or ot her
sol vat Eheeompausds pf the @rqsemf inyomtign Mdyee agdseisteregfin thegform of a

phanﬂaéé(ﬁ@&llﬁ&ceﬁtaﬂ@%&l@ dred tehﬁ drﬁﬁcéﬂﬁﬁ@ﬁ[y%c%&ﬁ%l@salt" refers to salts
S Or rlln r ance n a mal |an atlent

prepariegl %i‘? 35‘?13%18 M\ ‘? n?% toxdfbases gpct P@H 95 norgame or
organic bagysiagé moagkmmomrgaimn gaﬂ&) Swikts f badld: %rhp(amdéfaﬁ@mipa‘dﬁd within the

term "?%%eu%ca@ gccngt% 12 rsraalé e ¢ ! gﬁ(?na °§%ﬁ %Mlts Iof g%l roﬁ{%tgunc?s of this
inventidvewkhich are| genenaby prapared ratacting tlhzémerhaemmtbm sugabie bigadic or
morgaa{c Jcide akd ekeRRAve E‘a'iéélo‘f Baﬁ@%ﬂg&ﬁ bs of J%g»?es@t ﬂb@*ﬁ%ﬁ &% lude, but are

[1Ttus 1 n a manmal i an patient I n nee

not hr{“Feé‘atPn@ﬁlfOl?%“ﬁg séqeé%%d’en%ﬁi}ﬂf%ﬁtﬁgb%ﬁ?tﬁd beasbenagy, bisulfate,
bltamhtlaeb&aﬁel 1801ni @) caﬁgylatelmﬁﬁxh@ El6©dd, cMQuRAREMYitrfté, dhydrochloride,

caeta SR ol e BEHARRRS alkiloB! SHES LSl @
glycoltylesanilatp, hdygdiesgrcinate phydeabaaline hydjobtoneide, hydrackleddef
hydrof%céghﬁléﬁét 1'35 15&h$‘n§t€l 1‘3&@ BQESB{ohﬁﬂe”ﬁm%meﬁé %Al@ge mandelate,

accord
mesylater metﬂlmltbmmnd@; rn@ﬂhalmtratm nmﬁhséwif@m mueate, NapsBhteenitiaigeNt o
methyiglﬁ‘éﬁmﬁ’@%ﬁinto}hurﬂ £h1 @ BRURESx AP %ho‘ﬁfe (Eﬁ%oﬁeﬁé’)eﬁilhﬂﬁte Bantothenate,

He)w%oftreatln "Met abol i.c 'Syndr one
phosphate/diphosphate, polygalacturonate, salicylate, stearate, sulfate subacetate, succinate,

tannate, tartrate, teoclate, tosylate, triethiodide and valerate. Furthermore, where the compounds

of the invention carry an acidic moiety, suitable pharmaceutically acceptable salts thereof

-11 -
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35 manmal i an patient in need of such treatnent is
di scl osed, conprising admnistering to said -10 WO
wQoe408858¥30 PCT/ US2003/ 040128 pati ent a conpPCmusSion3/040128

accordance with structural fornula I in an anount that

Is effective to treat Metabolic Syndrone. |In another

aspect of the invention, a nethod of treating a lipid

di sorder selected fromthe group consisting of

dysl i pi dem a, hyperlipidem a, hypertriglyceridema, 5
includByHee e Yt Bistied b, elliiederivew fidil inosgadicliagds ihdiding aliminum,

manmal f’gan pat i enﬁ L n.need otFm' such treat msg%gang S ma
ammopuDy, AR COBAT o515 SR P LT egg e dins BAREARLy MeRgagous,
potasstmmpodiuth, izincagwithe like ePartitiady prefirtadaire the @nmmadraurh, ¢alcium,

. 1h i Si: ti . ' i pi

magneftgf TRl Bl (o) LA, o4fs LtldHTFim Db oAty accppigple
organighonsiexie baggs inchudessléy efrsbnayi secendar andicrtiany panesriyclip amines,

and bd@ﬁqgn-féﬁ(c%g@re"sfn&astuﬂﬁ RS arbfnitt, $EtaRS CehffefRITBHdlRE N, N-
adm ni stering Lo sai

aiben ey e che e e A o T o A eginosthanol,
ethanctdrhie] dtifedcdidniiaaN-ctiyhaspholies; dséthylpientine, glacpent, ghicosamine,

. ...th resent invention is caoncern wth th of. th
nistieid) s RRE s OVSR VR PeGRNTRED eyl oRFpltife iplidfine
piperifipp.grodyaymiverieainsj precdine presdss thenlromifiey préetipylardingbleinesthylamine,

P W % o) i i 1 at heroscl erosi s, and
mproé\%@%@%ﬂ#éﬁggﬁgrﬁghﬁgﬁ%h%t ~a further _aspect of the . .

pr esen®lsonifdhe cesg oA 6a1baBYliq aid -HOQR0r@cohplgroup being present in
the cofPBRAW tﬂd ) hé)f)reé?e{nf bR, pflé}hitﬁdhélﬂichllj} ?bcbﬁlﬁblﬁ?ﬁt&fs&ﬁtcdﬂb@xylic acid
. af a i ca r use i e treatment of . a
derivafiyesy F‘{‘T‘ﬁ’oaﬁ %%Fgc?tg : ‘Prrli’iﬁ‘i‘lf’%x&%‘&ﬁﬁl’ &3] Pé‘?}"ﬁa"%sf"f alcohols, such as
acetathgpmaphieceam b, emplsyedi fnalededstrathoss esiyrpendacytigmopt kesywn in the art
for madifBf b SUBREF o1 1BRRRLY choflcil:eAF Lls s @ roleasc or prodrug
formuiatipesit i on nmay be admninistered in the formof a 20

phar mageiii yedinis68 Bk 3R uSeSRdrtin, ERGeddRE 8 the compounds of
"pharmaceutically acceptable salt” refers to sa

y bl ) |
structigpleipamald lrromegRae Alae Bigtudedhs phaspacsstisivachielle s, and also salts
that al@@®€ Phadditidally aetptahld ohien et Gsedlas pRCESHsto BRSAR compounds

o YRR AR B 38 s Fh R Bl
" phar mSobates cadliy particelpt, dlil teydsaes of theé@npdvods ofsttugkiral formula I
are incglgbédsinquxe f)ﬁ%@en‘f%@ﬁ‘cﬂﬁﬁcs Wi this invention which are

neral I'y" prepare "reacting the free base with a

sui t ablThe epgpennds described heseigeanne sclegtive inhileprvaldine 4 PHESD1 enzyme.
Thus, 3 ;ISr%saéﬁi iRestich SRR Q(tbl ﬂfé:_sus_@E)f g}féﬁlﬂlftﬁaﬁﬁ?hi:blﬁ&@ b1 @Ribiting the

i ncl ude, r not |.i 0, e f.ol | ow ng: .
reduclyiiactivgy ob S BiGeniiorisidehy BRrrdie Mo i oA forthe conversion of
cortisbiestal co@tise]. Exvetsuditiml &, askhwiasdwithhomecbas dzardeyd, atckyding NIDDM,

.carbonate. chloride v . Ci R s
obesi 0P Rk, FrtuEh SEpf BUEh AL Grof ALk Fapagpn of he compounds of
the presept venticdnudeareases thegleved e certieo] agpidiptheen 4 B-hydonysderaids in target tissues,
ingd/hBefeltl bRkLeesfl G HhbEROLELRRLR an@YBEAPET teroids.

ther_e]%lyrgéri%{l)ljrl%rlﬁ gif@&h dr occeﬁ%lor %ﬁge, ggpﬁ?grcg%}napht m@gws erol S
Inhibifigof &1B-HSétIas bameed todrepkansd congiet dprasssapediatpd by aprormally high
levelsBElcattRol 4R Rdra.] pIBBRRYaE@ids, such as NIDDM, obesity, hypertension and
dyslipidemia. Inhibition of 11-HSD1 activity in the brain such as to lower cortisol levels may
also be useful to treat or reduce anxiety, depression, and cognitive impairment.
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mesyl ate, nmethyl brom de, nethylnitrate, nethylsulfate
mucat e, napsylate, nitrate, N nethyiglucam ne
w@romei5aree sal t, ol eate, oxal ate, panpate (enboPer/@$2003/040128
pal mtate, pantothenate, phosphate/di phosphate,
pol ygal acturonate, salicylate, stearate, sulfate,
subacet ate, succinate, tannate, tartrate, teoclate,
tosyl ate, triethiodide and val erate. Furthernore,
where the conpounds 35 of the invention carry an
aci di cTimopresent isventi@binelugésatheraseoft ancHIPHSBE deipbiadyifer the

et SR VR0 ORRTAR, BT UBR003 0408201 o

derive
develqpmgrtgediseasmerethndamel ihayarg| d@mnhgd]hereamae miediafed by excess or

unconfr&lied éﬁ%un@socﬁ%hlsoi %ﬂd'/btcothérecﬁftﬁ;‘dﬁerdlﬂst 1H'a%ﬂ&mﬂi§ﬁ£}? tféfﬁ

mangani c, anpus, jot assi um _sodi um zi nc,
18

particyliriap Mg, e dhé Rdmyingsiiak e} Plean cAiestiyemaioh e&ﬁanpound of stuctural
fonnuleqloe lalpﬂhnnd&e@ﬁteﬂy ubde ﬂi@leaﬁﬁlobl SdlvaB ghezesti WiRibieibh ©f the 11p-HSD1

erived 0 a tically acceptabl e
enzymg i B oS planmeeit Leall Xyocen 19re0pizpl which can cause
or confribntmnidahe symaptams ef theas giseasesasl, congitionsif présastsin exa@mnsive amounts.
ange resins, such as arginine, betaine,
NIDD@QE@M@QI ne, N, N d| benzyl et hyl enedi am ne,
di et hyTlmﬁqr@Qougdgp@qhwpmu;m @rehsglestive inhibitors of IIB-HSDI over 11B3-
I—ISDZ2 Wl‘uféethg Yi1ABi DR 8F ﬁ‘ﬂﬁﬁSDl i€ hE@ﬂ%ﬁdeﬁ&ng cortlsol levels and treatlng

condltbqné Eeéz;.};pﬁ g-\e?eg]p Hgb@g}ﬁ“rfg golla:agg)mqq g% g%oﬁlg 51de effects such as
hypertbﬁdmm‘ opyl am ne, I ySi ne met hyI gl ucam ne, nor phol i ne,
plper i ne

PP GO S B BB hpF weR St AP et PR AR R RS e, which

also adts aganogmydgenishe the naommt dfammha in grediviehesuth thet inghlsosensitivity is

reduce{()ihlees&lﬁﬁg npf‘ncf%agé%f ﬁ&??ﬁk:b%né& afél 1ePd1s 8t %189&% iBfHRYRer.
esent e conpou e pres

Patlenrswmﬂlreeﬁy h@mnmee@: eluéeﬂeltylee@eebmtﬂ gregien prplability of developing

Type m&baéswhltﬁe @%béhce de ﬁlbﬂb@lhhl‘l‘}eﬁl h$élels sFeofRbhY! . ethyl,

RV S S el B2 e
often llead:iou@eelrtafsﬁmt Hﬁlseumtoerlfsﬁm laghyfts (e @atfrsoficopienl amd ¢ditisone in
spec1f% tfssues nfa%?mté/ol the sol ubility or hydrolysis

racteristrcs or “use as sustai ned-rel ease or S
pr od r ugdmigstraiioataf ariberapentionlly effsetivinateewtt 06 an i Hx#ISDHsinhibitor is
effectiys Bftrd}Bh 'd?mtl{)ﬁfn%ra'ﬁﬁ%ﬁﬁhx)ﬁtlﬁgﬁle(‘sgﬂgﬁﬂﬁkd&f MDD al?qd administration

structural fornul-a are nmeant t [so inclu

of a thﬁﬁ‘ﬁ?‘ﬁﬁ’é’é&?f pdiveymovakefrand 18-EP1 ihibifoy Oa|asrsg1§aq Ragis dglgys or
preveﬁtbafe okt of DR prRE&riyGahyhads cept abl e when they are
--_ as Rreeyr sor t. he free conpounds or their

phar AT et rear 1y Brdbi%e salts or in other

sy nt h eExccesmel lepva]saxf lcmmol I8t benessocaatet]! with pheditycparbaps due to

mcreaEJ&e? ﬂ{%&g@o}&% r{ El‘é ABHB fjébegft}{lfst(ﬂb's% aﬂs%cil{té’& {ivﬁth%ldcose

presen I nve
intolexanerp bypruimseléncanip, w@ewéglmﬁldam@ aed ether fpetorsfi Metabelic Hndrome,

such ak |B hjlﬁ&;ﬁ r@ RieY fed VLﬁ e dude AT ef@ﬁ‘&a 'ué] B\.ezﬂt D?:ibetes 2000,

49: 88;3,1%/% bilt pé}gh% n?szlagfeqté an %’Eeppgq!s iiDrf):oLlB%t%fI] an 15[?&158D1 inhibitor is useful

in the iréétﬁlehy@if da;mrel 6ff shesityl dbyrgdrioge ﬁeﬁﬁlem/\hitlﬂ: Bn i1 $3-HSD1 inhibitor is also

useful'if %Ql%{’ll%g or prevgrgtl ! h[ fie SR &f C%eSlty, especially if the patient uses an 11p-HSD1

inhibitor in combination with controlled diet and exercise.
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cortisone to cortisol. Excess cortisol is associated
W th numerous disorders, including NIDDM obesity,
walyaiiops7aeni a, i nsulin resistance and hypert enB¢DNS2003/040128

Adm ni stration of the conpounds of the present

i nvention decreases the I evel of cortisol and other
11(3-hydroxysteroids in target tissues, 30 thereby
reduci ng the effects of excessive anbunts of cortiso

and ot her 11(3-hydroxysteroids. |Inhibition of

11 ((]I 3-t dlek;ﬁ@ﬁl b@sumﬁ@kﬁt&c%raﬁa&namﬁnﬁmtefm tglihbé@aﬁ @6rmal
nedl at e y a rm r
concerggations, copRuRaR SRy Re b rEnaiAt e B B kefgnt and

preverfijopeft t:emian@ms tﬁﬁt&cc@iﬁpﬂﬂypﬁ‘}@e i diabeltestandiinsudin reﬁistéribp ingBding the

Metabﬁﬁéb cf § d&f"—[ﬁ‘? )? ?ﬁ&af‘%%t?\%rﬂggﬁglgcegﬁyahga abet? &Lsﬁpldemla

Ather i on, and coghitive i rrpal rment. -12 WO
2004/ 0 éﬁ ]!§%o t
i ncl udgg th g Béas-e Qﬁ{b 2 ?%P?&??Qrang %\réf‘é(tmcltleﬂ in the

amountjof gerisekare beneficisl in t&wﬁpg 8F faQnt@Hmad}mﬁ?ftSi%h Sipgs hyperigpsion and
dyshpictéﬁu@&ﬁﬁﬁb&é tthe ﬁ@%l@plﬁ@qtbh athretos&el@fsls drvalsepiitigot he

and condj t ribed h
therapFsERLY Sy RBELO G | AGORL FETPIEN oL ETp v ention Hay be
especially bémeficiahindttentingtdoatrolting delnsigethe odset ioh ompIreentng iathierosclerosis.

Other'?ﬁﬁllu%g‘t 5 particularly a human, by the adm nistration
an ef fective anount of a conpound of structura
f or mul &he¢ fadlowingdiasasess disprdssd ang capdiipnueaAndedegatedgeontrolled,

preve1|§t9cll Mlatﬁe?a}leﬁ%}e@éatméﬁ’[mlm lthle QBm?Buﬂd@ ®f llﬁé Arveistidh: (Pﬂﬁyﬁ&%lycerma (2)

ts t’he conversion of sqQne
low glupgserioleragos, &3 kNS resfpRes: (HPbesis ) i @6%3?#%@5@%%1%“& 7
hyperlﬁ;h@erﬁbamﬁ) Gpperafglydagdanii €9 &?@ﬁcm&teﬁ'@l&dm i(0M)<owfHDL levels, (1 1)

T N T

(15) abddrhipak mhesty)f(lél)l(eepddsg&ntrauve ri1s¢els€:3(17)—®mopaﬁlw |(&8)trigphropathy, (19)
neuroféem;# Qﬁ(?j): MPtaQ(];l J(Zi)lsha/gél@énlé onfaBf ofifed Hfé})ﬂgrs where insulin

eve S an t reat conditrons re
resistange iset @@MPoABRtbi ti on of 11 R-HSD2 is associated with

Ser | oughs hﬁ@zeeﬁg‘eﬁs‘efssdnd %&ﬁi"u&fs caR ¥b aehedstinp the@b‘iﬁpoﬁﬁ’dls of

ortant and nlze anti-infl
structyygh BHBIR P (Bh CORBOYSan B GGG S0P RYHoE FLpEE (Ratek of
devel@sihtgahe difedsexsanidi condiniohddestrilveel hereinlc Elrfch abndunend inhibition of 11p-
HSDZS ens atn;ev e e¥e 0%13 mdg %ﬁ‘é‘ﬁﬁg {n%g H{;t{lﬁlg?mcﬁ]aéen[ﬁé gl%%ﬁﬁjt of c?lﬁisol in the

neogenesi s an ucose
targetltnswwhewmduemmvsof\mmsal isalgeiyedy s&l@ctwn'prdllbléfds gf lll:ﬁJESDl with little or

nomlh&'ﬂ%ﬁ%f‘?ﬁ Eﬁ!ﬁﬁegéﬁjﬁf)l‘ér probability of devel Opl ng

tes In resence_of abnormally hi
| ev eI s Taf: 1é%ﬁsl%lomh1w1n0§rpf|sg%tp§a gy & ge@elraﬂv han @bl&}é%vmon
constautt &€ 50 dHessnthaeataiuo 500 1V endiprefecapy ess than pbas d 00 nMR 0Generally, the

IC50 fnbgpriﬁﬁﬁsb% tawo Cor{)ps lﬁgﬁagﬁ i Atq&spgbo]ailé&o 5S04z, and

ratio cortisone I n
prefergply@boutden pegraatsr- i Evenamese petfersestare sompouna it anlC40 raip for 11-

HSD?{o ﬁg I?%?%?%du??bb? grfegtglct &%x n&o ou"ﬁﬁf ?ﬂl@l 'f)'%@ t invention

r
ideally AEIPBSERLS HgnbIRIEARBE EHICEP 2REID 1B 4380 b ey Lilp 2bpgrf000 m
and preferably greater than 5000 nM.

Any suitable route of administration may be employed for providing a mammal,
especially a human, with an effective dose 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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of a therapeutically effective anpbunt of an 11(3-HSD

i nhibitor on a regul ar basis delays or 25 prevents the
woe®e358780 Nl DDM particularly in humans. CbhesPCUS2003/040128

Met abol i ¢ Syndrone, Dyslipidem a: Excessive |evels of

cortisol have been associated with obesity, perhaps

due to increased hepatic gluconeogenesis. Abdom na

obesity is closely associated with glucose

i ntol erance, hyperinsulinem a, hypertriglyceridem a,

forms ﬁ@ﬁd@'&aﬂﬁéts fiRfehQy 8ispdrsibhy, %Qﬁlehﬁo&’ @91%985?9 c@g bl Ce s, ointments,

aerosomﬁ él@eu]gl? d Iprr %?a%l A gsgtlpgéual}d;gf@@uctu@ gﬂ'qfﬁggred orally.

t he adIﬂd’éfﬁdcﬁ@é d@ﬁg@(ﬁf tﬁ@a&f\feaﬁgﬂeﬂﬁnﬁmléﬁl tlepehdiag on the particular

compogige prgiovg: B gent o iy ot e seatioh e et ied and the severit of

the coritiiff @». HBDh dosdgebirtagbe lasx:ea;hmed rezgldy by aiparsdekkillediin the art.

preve h@lg trggi ﬁodil?gév}_l@%igo&g %lhste%sefs G g&dd?t cJ dbécrfb@& herein, for

patlen uses a N CO I nat
which gpmpounsia of @mwé@aldﬁommlarl@Ieemétcéteéesatlsfzgtomegd@@mgm@@d when the

compobthdd $9RORILRAHAS adlﬁmlsrtﬁe@a Gt Qamlyaﬂdhgébﬁfﬁﬁﬁ SR B0 ML to about

nalntalnl serum cose at. nor concentratlon
100 millagram ReY ?q&rawpﬁ?@fgw W%%nﬂegabéy glyemay & single|dajly dose or in
divided dodehabduterd n@sik tiard a day.eTha titalndally dosiad ittus eamgzet f@din about 0.1 mg

an dj ab Lin Ik
to aboﬁﬁ@ﬁ% re}%lp glyliffe%né%b g Oaﬁagﬁg §dg ?lgS {31% c§§ é]éc aetyplcal 70 kg
adult hubrgj thy totaledeclyidese wyb@ggeyﬁfem apoutitimgita bbqut 650 mg. This dosage may

beadjlgyeidtb%&-&ﬁag OEﬁxzﬁtlﬂnggéﬁc% §e As described above,

b|t|ono act | and a reduction in
the afYBRIREr aspect of &hrss)éqselarlevqa?éwewleﬁearo 3 phaymacautigy cemposition

which 6@1ﬁ £i s al JdEnpOMRE b1 S PA) forphils &, dﬁ»@ﬂﬁﬁ%@mtwallﬁa@beptable salt or
i.dem contrlﬁg tothe eveloagﬁnt of
solvate PPt FOPBEREon Wik i ey peceP bl Reaten i cal 1 y
effectT h/eﬁccﬂllmnionmfnchlde tdfPotiteNs suithblbiféraralofectahdopical, parenteral

(1nclucﬁ1r1§ aﬁﬁhta’hg U hi%ﬁrgﬂ%fl%}/ar dligtrg\%pxg a(LcJuYar g(?[ﬁﬁ';ah?ﬁcﬁll trekn@dermal

el'a
Pulmom\ﬁ@an:ta] erpuged emha@@loe} 051as admmwrawi |ajthough: tharmest suitable route

in any %RJeh Qﬂéé\gﬂldde?%ﬁf@nc‘the bR SRS s%v@:‘itg of eedichbi®Bs bEﬁ\Q tRGted and the

_ reated, con , prevented Or del aye
active {nggedti¢hinThay mRY Ph éOTB’SH*ﬁB% BEeseiied Jy it dovagsiipoh and pyepared by any
ofthehﬁﬂfbﬂlwqqmc)wmﬂa«)eard ggse tolerance, (3) insulin

g;:: ISTD r%é %%u;}fp itgjch%ﬁ)leé)p%lb 2 & glﬁr:lj gg E(?cigt;n(rjlg({ Wwith (thg pharmaceutical
carriertagpadingi tg Icywnhdrmirpham(a@@uthyb@mpwhémg ¢gchhignesa, C4rfiiegs take a wide
vanet}J MOERLC* T exat Ele( J'%)‘ers %rggllall'l @éﬁﬁi t1og1§'i?x)cll]1de e.g., water, glycols,

her os ts seque vascu
oils, aleahkale flpypeng agenis, B@pﬁ;‘yzémep,tqogonng(agg}ts apdethereamponents used in the

manuf8RER df)()ral(lﬂal@?d Ju @i@ﬁﬂ RNRFrAkhd/SIeHh8 a8 Rsriekslslith as starches, sugars
and m{gg(%cléjgsgzﬁ @]Hiﬂs ﬁjélue tg,rlél)'grﬁ{}?}é]gt %g%dﬁgé%%pgwggrs élSln egrating
agentsGing dﬁdﬂlﬂt@amh&rd&o ipfepatel dralrselid ﬁbeage gorinss, a.gG popaere tard afd soft
capsuf S ABRIE, YoA3RTBreBihiSNAL bhSe £ Bl il o0 usi ng

The oral solid dosage forms may also contain a binder such as gum tragacanth,
acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a disintegrating agent such
as corn starch, potato starch, alginic acid; a lubricant such as magnesium stearate; and a
sweetening agent such as sucrose, lactose or saccharin. Capsules may also contain a liquid
carrier such as a fatty oil.
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structural formula |, or the conpound can be

adm ni stered to prevent or reduce the risk of
waelewelosgiBnt g t he di seases and conditions descrP@BUS2003/040128

herein. Since concurrent inhibition of 11(3- HSD2 may

have del eterious side effects or may actually increase

the anmount of cortisol in the target tissue where

reduction of cortisol is desired, selective inhibitors

of 11(3-HSD1L with little or 25 no inhibition of

113- HSWZriglisotH@Sh4tBRA1S may B8 pleksnttiSkd: ds '&Bhthig%@f@o ®bdify the

physwgi)f?g@é#{tg% Q%gé%}fljrllrfa eé@q{?qqg{qu {]sa%%e)bbae?ﬁ\gia%gmth sheﬂac sugar or both.
pref er Tiblblytslrﬁ%&)etdmat&dw(stahdéﬁ(}t ﬁédus GEﬂeliaqhé(}us tédhmiques. The

typlcai Per?ent e o? Std]\{e (io 'ﬁ@ ?&ﬁh se co oslrglr 0% gﬁragb(?af c%ggg,fh \%neﬁ from
about arpegqelefatp@bouﬁﬂ@ermt en ) MéWé]asledesetabbtsp@umdsa virnpousd of

structﬁr%rrﬁ@lta'IQ)r fa‘%ﬁlt gnllflfdrg’cg tﬂ'e,@g% it Bn g]é&éﬂt?'ﬁ%ﬂg ﬂf)ma}g‘?b'&l ad @but 0.1 mg

or grea er. For e npoun resen
to as higlhyesahoyhl 5|gde%e|fer9/blm éwah%&lpmeé ahput; I{hmgite %hlgé@ﬁ 8b@i 500 mg, and

more @@ge@amg flofisds 18W (28 2b&PA 0gh et @ml%th@hb@bpwo p];QOO nM
and pr

bl t th 500
out o Gradgidhstt B ShipssagIDE BRLPOYER. PardbRBs thedgive
ingrexﬂenmnrnms¢ as aesspmermhg jgeat, Immim andwptdpyhparabbieastjresertises, a dye and

ent invention. For exanple,
aﬂav%gnggsr ‘%g. ca? parent eral, ocular,
pul no nBarynteﬁaéssae tymiepllyle the fioem phg solatiempt Bispensicaoyaigelly prepared

with Wa¥é¥ Wa 4i %ﬁ@ﬁ%ﬁﬁu@q !u%@ﬁgtggu@ﬂ Qd Birok ropy1ddmeidee! eDlspersmns

tro g ers suspgnslons sol yti
qu1

can bec%rsgefeigl lysedeln Rauigpabiblesc elvsel JBd muxtFs thorentipels. Typically
preparfatiefiscthaddry irt cﬂlﬁlté‘cbfmmtﬁl‘sﬂ) htasi & pebetvadvef ormula | is

d d f d
Set] ve 1P R EREReYLiP R0 B s i1t AN feiep Ry folytions and
dispersionp mdmbxeqtqnd; foy ¢, exttéreporacteus prepaiation of ingectabte, soltwns or
dispel‘gl%ﬂgj ' a}é % hﬁ%ng SR 59n8Rdd 'il{%eex%é?l\f ok E36 39 g}g l{ig exists; they

ti1on. osages m be ascertaln
must lze %:S@?l% whdesithe ¢aaditions phmanyfactusgypagd storegerand grepsually preserved The

carriePthay ﬁﬁldcﬁgtﬁe@@lv@hﬁ(ﬁﬁﬁ rs?d'iﬂn@&lﬁﬂl‘ cto'nﬁii'i‘rtﬁngj ﬁf;éf:éﬁaﬁﬁbl’e water, ethanol,
ructural for r%

POIYOQ&& EE’&?‘@gtPé‘EPY eé‘&tgll g&‘ﬁﬂ}“ﬁl B@M‘F’i‘@e’é‘? Yot shiRRe Wﬁ’étﬁres thereof,

and védeeblecgilipounds of the invention are adm nistered at a
dai l'y dosage of from about about 0.1 to about 100
I []

}_1\ ej ght

S—&S ¢ ae or in 10
d| Vi dei[h mz;mw adtmxby tvas gisgsstd faersesh campountherid ofehtillation

Proxn?%% @Yslgl%pmz o %hg)lrtr ﬁp&?e% Jogfg{?n@ ?ﬁ’l&é‘ira{% ﬂJAP)H ngga%%ﬁq titrated

roma

compeysl Qfé@'éCf@fal dormp JZ were poeuated ydi k1 ltrr%hﬂﬁaﬂq engyiee @to°t7a€ t0 allow
convefdbn 3 @GREH] W progledd ARIfokeiB @;lizsqu&ub%um A Emﬂn oteﬁl A coated

Thi s dosa be adj sted royi de

SPA hoagt @beeﬁlegg el sricecoieloneme crielBafindbody an s 116-HSD
mhlbltowamh lao m3p-glyeeisetingc &idyIvass madeibicact wekb rmm&nixma wad Shaken at

0 [ises of stLugt
15 A6y RITBGHEES Ry SR KRR soBltaihti ko G Tl Bles. et
mhlbliﬂﬁ@ M@éﬁalciﬂﬁteéé%‘il‘ﬁatpladwnvwlfﬂhlt%l pdioh el and Kasq gurves were generated.
This a%gd%)e\pﬁsas@rhﬁaﬁfﬁﬂﬂhgﬂ to 113-HSD2, whereby tritiated cortisol and NAD were used as
the substrate and cofactor, respectively. To begin the assay, 40 uL of substrate (25 nM 3H-
Cortisone + 1.25 mM NADPH in 50 mM HEPES Buffer, pH 7.4) was added to designated wells
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The conpositions include conpositions suitable for
oral, rectal, topical, parenteral (i ncluding
W@ ae0sgrseous, i ntranuscul ar, and intravenous)pPCDUS1085/040128

(ophthal mc), transdermal, pulnonary (nasal or buccal
i nhal ation), or nasal adm nistration, although the
nost suitable route 20 in any given case wll depend

on the nature and severity of the condition being
treated and the active ingredient. They nay be

on a 96 %Yl?i‘ét@ Nrhy ccﬁﬁ Gtv@efs{ difloHRY {n DNEYE: fOmM ﬂﬂﬁ)wed bya subsequent
e met hods wel |

kno
e OB S .o
each tiB@ted @bRIPOSEH \\%SI ﬂﬁeﬁ B@dddhﬁld gt todkd subsiadte By stad Cior ﬁad’l@n 10 uL

o BRSBTS L § R TSP

concemmnp teeyieldeapptaxdimatetyr 1096 abnversien Of the stpuBigtthaergal. For ultimate
calcule%t{e% olfggrcel‘?t 1gh1b t%t & Leried o GRS wefd ald%lfad ﬁla‘?%ﬁls@nted the a assay

preservatlves oring-agents an
minimgphand mmm mus Sftiéléﬁﬂ copfainpé subsiAlgrEEIoYt eorBpouBEd A enzyme

(backérblgﬂ') dind taﬁ@tﬁglsgg@ Bt c&‘ltéruﬁed Subaisle %i;?dl é'ﬁz!yﬁ{ésx?lllt@ft biPésimpound
(oS TS B O SSEah S g pgoot
reagenid, BekgdSwithl b hatiesiyeatrip) gnixabgumtly, addndubatediak 874 for Ade dfter

incub 18?6152!% 6F %]fgé%lgbcf gl %gsu ezﬁg(? grf t?x aagﬁ-ectogdsggn]o&gﬁgr%ﬁ ?ntlbody and a
compqumd péfatmubnk wareeadsed tesach dvedly &he plates Weirgreserded arisshakenl gently for
greatelsfﬁLclh q s4P%AGeC! YPwhRYoALI &PE Fﬁte%a@ecph & "scﬁﬂﬁzthcﬁ‘ﬁ:ounter such

trag acanth acacia, carn starch

asa T@p@@p}@q g‘gtcgntgq'}(fﬁr @leétpc@acpfcqngrﬁogppggﬁrﬁglo y cgrtlsol bmc’hng, substrate
spikeddvi%h MDS %Mta]ﬂgcoa@@imag Haded taaesagtafecsga@gle Rellpot al.af 200 uM

comn g o SEb B el B3R ARl By, an

calculhtad inh$tdtonrwaine hacompouddistetfesngreth shesmrigsoh bmdmgio the antlbody on

iQui.d 35 carrier such as a fatty oil. -15 WO
theSﬁé’b@eZ’ngsno PCT/ US2003/ 040128 Vari ous ot her material s

may be present to act as coatings or to nodify the

ASSARRY MIERASUREMIEIST AN §P98dREdBIFIONTOr i nstance,
Tablets nay be coafed wth shellac, sug or both.
da%fé@aﬁiv

Tabl et B g?ayrab@r%&b%@swng%% g tgra mammal and a
prescribRi &Enesiatesval ek ﬁll@l\bI@dSto eldige, dsMfllyCidtwear cant agle Tftiated cortisone

was iR PP S S Ve R B Py g ogocaﬁé%t?npé%geé% were
extractnd feormthw sopanted sdinusand amblye¢sbe HRLE Tha relotipolenels of 3H-cortisone
and 1ts?‘1te'(’1Hectfolﬂ rP%dJc? r@e@rpkolo&/e@ @elntmr@& Eﬁ/tﬂé @61?1 mra%ﬂfvehfele dosed

lg rom as ow as a ng
contrqla ggwpasThmwp ufe @rgersmneﬁ%w% pythe rPé’fﬁe&téng eﬁ/w @ltw@ Wtas calculated
from the®® vithek O as h| gh as about 500 ng, and nore

prefer s | ow as, about 10 hi

hout Bt oGy, comtonads e mmaeredol el Gmgtytisgiving them
in vehiay (3% hydoRypropyl deeh-¢ yctoalek wintwhe HaOf orveguib@lentigit eei destred

concegﬁr%boylstg gﬁ%‘%e ﬁ)%ln%%{ & n{é:gllg){ ?@ﬁ'&\p Egt P%{jl 0\%%% go overrught fasting, the
solutifrsaware dogpdso dER amice frbtaigeddirom i Chages Rivaxbdny or@aa@meeﬂél L per dose

per an‘%& (,Vyt 't];'ﬁ%e gﬂltﬂa%eﬁcfl?%%t plogpof a solution or suspension,
After &e A?:sned time had passed, routinely either 4 or 16 h, 0.2 mL of 3 uM 3H-
cortisone in dPBS was injected by tail vein. The animal was caged for two min followed by

euthanasia in a CO, chamber. Upon expiration, the mouse was removed and blood was collected
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with water, and optionally including a surfactant such

as hydroxypropyl cel | ul ose. Dispersions can be
w@e@passsao i n gl ycerol, liquid polyethyl ene gl yrol/ESznst040128

m xtures thereof in oils. Typically 15 preparations

that are in diluted formalso contain a preservative.

The pharnaceutical injectable dosage forns, including

aqueous sol utions and dispersions and powders for the

ext enpor aneous preparation of injectable solutions or

by car8ia8 PEAGHIRNThe B0 Has Set 2iBE il £ stk sepihtiderube for@otlesstthd 30 min

oo SR Y Db e S B v
separa@tine @ruis bglcbnirifigeter m8d00Xhed 20 faalOrmiar  t hus
inclu diﬁ,ﬁpglyze\‘j’vﬁ% YERa0 0?} tﬁjé ?e?&hsfhgg ngedﬁrmx%Pttea 'v&i{q &gamc

for ex
solverpr &2 ede velhine of seemm Wasqmngfeggd yee h}yalemg:rgt;e}amfpge tube. To this a

1.0 mlzggf)&.@g & I\/E&tdwtﬁé whal Q(ﬁcﬁ‘eﬁf follo%g (%%%(gﬂlv%ﬂ@kllng for 1 min. A quick

Spin Op jatTRIGTQSADIIRHEAS] R‘?H%Pé‘{l ﬂ\ﬁ atqye%ﬁsse%%ﬁ@m @érc grifigd he Grganic
sup errﬁ@dﬂ@ Q88 I Vdfahuppet &tghhlb Phb@wasRrxiefted 3o HEBEYM{CERBhtrifuge tube

tritjated
and dy SR spiblent S raisbansRl B b AL sl s igh
concehtratiemenficontisbadt &mll acrtisol fiok (@BaliSPby HAMLme at 37C to
al | ow g(y(f{ni's gfe%gsqlﬁ ek%ﬁ'on{o Me%%&ﬁ?n R’gfgl(%?ge\%ﬁ%matography

this |ncu I on Ion o oteln
columgpAuilibsated ingi08e meﬁm@ldAvﬁlw lingpari gr@g«mt ites &) 7% mesibaniod prptarated the
target §ﬁ}619§3 q}fnﬁ%eﬁlsr}ﬁéhlﬁﬁﬁ bk TteV Jltlﬁﬁ' 1{'1|§@f 2 conhithtidafis A the

such etinic.a added to e
resusrppcinn SR ek S, Tha S aoe s e reSekty o
radiocBforAatb glqph}ddeiwtcsrtthdtlu@wadéd dab i siftvan for bhﬂyém ITHeGeyeeht

Per cent hi bi t.i on
convegl%%t%lﬂ PISONE f0 %ﬂfﬁpgfol s ca ul&ge%(%gh A &f g 8£ ?&\I\IUIE%r gor%o}'tlsol over
the cogehmeadad B€. for dirtisonagsdyomiasl. si nmilarly applied to
11(3-HSD2, whereby tritiated cortisol and NAD were
used as the substrate and cofactor, respectively. To
apssign of Opppgurdsof thegnyendons ybstrate (25 nM 3H 35
Cor tis CI‘BS cém oxﬁ}'ils BMtHﬁ\EE‘Zl formBIa 1EMiHdEEenBuléftion dafibe 8repared

d t t | | 16 WO 2004/ 05873
sccoregt B puse %ﬁ@%hsﬁﬁly B REMms a8t EXTplsS HECRRIPRL materials

and atd|fﬁﬂb)ér\eadmpﬁlﬁéﬂ\@@hafol]kﬁvmg/lslﬁe@iﬂcmmﬂlph:ﬁ Ehesadnspegudnillustrated in the
exaquRs ar%lno owlégé 0{(1) Hel %@d aI s for ;M ﬁ%%ﬂ}_j‘%&ﬁg g%% ﬁ%ﬁsidered as the

el trrrated 4 61d, seven _
invention. rthaﬂxmptp@ﬁnthemassualﬁfe@eta@cf@dtherpr@apﬂtuonaxf ghetqpmppynds of the

preset YRvnkiBh € Thd@ sRiRAGn Hl%%rtr\@@lqjéhcﬁﬂ/ unh@rsféhd o kidws v’i{%ns of the

m crosone from CHQ transfectants was_added to e
condifjgiy angPreqeses G HPHAYIBE BrPRFLNRA PTOSEIWFS 329 bFise {0 prepare these

compamisomhms@{nyc unas u&rg@haﬁllp{solatw i {18 theid gewed] €61nd but the

azolghpdlly i g o s in e EepicalE v anlepR ey By gypsotuton n

an organiv sulvenafedlomast Ibyradmtmm ef thetappiogtiate acitiand eabssgirsit ewtperation,

prec1ﬁ‘ﬁa% B? [Q?l;i)ztéﬂ OAH%%‘E%(%M&(S%%&Q '@asm q‘es@%ﬂ}epﬁfse noted.

hat” tont al ned su rate and zZyme WI §/
Mass sprepauNVED) W(eneme Rauradstygeetoos P @mma&swequ@pé/ﬁ@ﬁl\’l )-
bri ef | yriiphehst QarRIRRESptiBe 8ok kdakHOEcInitRARY neh®s coupling a

carboxylic acid with an amine using an acid activating agent such as EDC, DCC, and BOP in an

inert solvent such as dichloromethane in the presence of a catalyst such as HOBT. The use of

protecting groups for the amine and carboxylic acid functionalities to facilitate the desired
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10 reagents, sealed wth an adhesive strip, m xed
gently, and incubated at 37C for 2 h. After

w0 padlosst7Bon, 45 L of SPA beads, pre-suspended BET/IIS2003/040128
anti-cortisol nonoclonal antibody and a conpound of
formula I, were added to each well. The plates were
reseal ed and shaken gently for greater than 1.5 h at
15C. Data were collected on a plate based |iquid
scintillation counter such as a Topcount. To control

reactidrOdnd iRz u@Bestbd ?éh%horﬂs% Weﬁ%c@ﬁ&ﬁt@@ d@érﬁﬁﬁ&ﬂs%@dlulred to remove

strate S w t.h 25 nM [
protecfind Eeb} Ao e imOa B erauth & CHERE o P Wuts. P. Gk M.,
Prote@e Qybumsanmingagic \Sasthadds dohd Wikg@Eh Seis, Iitg MNewwlokis NY, 1991. Cbz

[ instead .o Zyne, )
and BOG bl st Bt Broppl T R SURGYS Rt PPt eemgal
conditiging laret krowaohottheseIskiblied dh thg atto t he anti body on the SPA
beads. 20 ASSAYS. MEASUREMENT OF IN VI VO | NHI BI TI ON:
In general terrrs the test conpound was dosed oral l
erigtig ' g 5§ halcthe Begparatiop of thedamapounds of the Present
mvemﬂiﬂ ovved to eI apse usual I y betvveen 1 and 24 h.
Tritiated cortisone was injected intravenously,
| ] bl ood collection
BN oids were extracted frommezaﬁﬂmtﬁdm&ﬁéum and
él yzed by HPLC. The rel atl\eb‘ Oefs f ’I%H- cortisone
o rodiintr A e AALI~t J&ygar Wwer-e

ndl
J ClIIU Tt o T CUU\JLI \YA N PI \PAY LAY AL A AL ELEE=AA)
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HRBNPS - The ab_sol .Ut e _convers 8'borb¥ lé?»&i nonlgg

EEI ues. More specifical I{/ hmzwhds were prepared for
fHdli dosing by dissolving th >Mbutyl 146 Hhcl e (5%

hydroxypropyt=beta-cyctodexttirnmviv

ivalent) at the desired 3 bm@ma{hényén to allow
©opi ng at typically 10 ng pef 149 caf5B8hy18Mh {17 A8

Verni ght fasting, the —solujions.were dosed to t€R
&f (obt ai ned from Charl es RMgEY trfinosemethanesulfenatey 5

CHo@lr dose per animal, wt WdicHI&@m&Hhr{EH' S per test
GoUp. After the desired ting ha ﬁ Ssed,” routimely
_gﬁgéer 4 or 16 h 0.2 m of Qdﬁq thang, ¢ | sone_in dPBS
(WEChnj ected by tail vein. Thexaflididridsas caged for

(t}\,Q@ gy n foll owed by 35 euthapasia I n,a COZ chanber.
j R evnn r-ati oh the mouse—W Qeslwafbﬂn ¢\r~| bl ood-was

EASTect ed -17 \WD 2004/ 05873 )(d?&ﬁylbﬁﬁﬁﬁﬁﬂﬁhﬂ&ﬂﬁ)ddy
15191%1‘5 ac puncture The bl ood N&—‘f(dlsehyiar no)ﬂyn;ia serum

nea | Ao aY
DC[JO.I O.I.I ot l. UUC I Ot Mmoo T T35S LI N B AV A N | at Hoom

DPMifper at ure to all ow for adequﬂeﬁmcthg]tﬁd)ratanmde After
éthe I ncubation period, blood YRS _separ ated i nto serum
centrifugatton—at JUUUAg, Ae—for—10—mn—TFo

lyvze the steroids in the mhmlarmmw were first
mocacted with organic 5 sol /ERLT achraft 2 ML vol une of
E‘Steium wWas transferred—to a ctliealr nmcrocentrifuge tube:

Phisa 1.0 m volume of pdkiylzeet ate was added,
Hz03 owed by vi gorous vortexi WHycfr%en]pe%ﬂde A qui ck

Me . methyl

MeCN acetonitrile

MeOH methanol

mCPBA meta-chloroperbenzoic acid
MS mass spectrum
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spin on a mcrocentrifuge pelleted the agueous serum

proteins and clarified the organic supernatant. 0.85
wOork00af0587B@ upper organi ¢ phase was transferr edP€DUS2003/040128

fresh mcrocentrifuge tube and dried. The dried

sanpl e was resuspended in 0.250 nL of DVMSO contai ni ng

a high 10 concentration of cortisone and cortisol for

anal ysis by HPLC. A 0.200 nL sanple was injected onto

a MetachemInertsil GC 18 chromat ography col um

rorated—1n 30% et hanol .Slow |1 near gradi ent

1\?% % et hanol separated theS® oh ids:
NedH@Ot aneous nonitoring by U\/s@iurﬁﬁﬂtdmgem:farﬁdmatecol d

Ta naards in The Tréesuspensi pn ution acted as an
P$ 8¢ nal standard. The triti L m7“§t1;ne eotleeted—by

My

NB45 radi ochromat ogr aphy det edtlmpmbbakinipideaded dat a
IEb‘_‘_so’rtware for analysis. Thrpﬁen&fent conversi on of

corticone to AL cnrt i conl el ot ad as + ha
A4 T CTOUTCT JUTTIro L4 10 Ul C 1T JUT

S LvaAal Lul dat ©TuU CTIC

H}@R@P of AUC for cortisol ov =brontdtnepxrmﬁnlurr®dio$ph@nfum
cortisone and cortisol Prepahégalﬂggmgfwsgﬂg{éounds of

oealdE .

thc IHVCHLIUH LU IHC COTTpuUITUS Ul Stracuour dal IUIHUId

HPhGf the present invention cakriphenylpkasphisa according
the procedures of the foll BWICMC Schenmes and
anptes,—usimg—appropriate al s _and are further

lified by the follow ng mmyﬂfthlpnd@mnnl es_ The

rng(rpounds illustrated in the m@mﬁcgﬁcm@ not,

Mowever, to be Tonstrued as The on enus, . .

THH is considered as the i n&lﬁﬁ]ﬁ'wﬁfﬁ%‘e@&gpﬁaé@dmmm

further illustrate details fQhetdfieofophpsphatel on of the
ounds of the 25 present itn 0 Those skilled

the art—w readip! y—uheled ge:{rém%dr WA krown

'p[.a'(]:i ations of the conditiong tlﬁmdiayprdtrem&gra]ﬂlyt he
,}‘llow ng preparative pr ocegt e[glug&[gpﬁgmg%gq to

-
Hepare t-hese Cunpuhnuo m B HaStaht

generally isolated in the their neutral form but the

t r i azoReaativeiScheroeml-h elltﬂatmateﬁm methedeemplpypdinothg synthesis of the

aha tEraPfokthuld}. Qslﬁﬁl@kﬁ‘ﬁlbﬂ@ ale'hs d@fined above
comp gg?gl%?ré[s\%@ﬁ%ly?ﬁ@ﬁ by aadd| ]tll on of the
unlessapg\%tsﬁpﬁleeme. d and subsequent evaporation, 30

precipitation, or crystallization. Al tenperatures

are deﬂé&ﬁﬁ)n@%hérhbli ilHtReS akieh eepisthe Bpithesis ofMas aovel compounds
re nmeasured b

of strgBEEL ANy SRR o TR Ry sarogy SRR PN, A Bpifa" & secondary

amideo(@tip) | (NAie oe HeEi mefeceddiéani tenseéthyltetad by beatiplgi vnlgh neat methyl triflate in
order ?03@189{8}4 lahy Qmﬂlcbleéﬁf’c\(i@c%)lt&%%@ﬁ& Indfl1 85 e n:tsV%t:h BYmethyl

such a in an |1 nert
1od1d¢,<@rcmetaxl seifateineydivaisad Reation It weoshusleapbilicareanie selygn)s As shown in

Scher3d!€/h B8ydKBD. 2]3&%1 $Radbx AR RIDLIED L a@weft@@ mSarf &1 hjtRazide (1-4)

am ne ang car box aci.d functli aI|t|

by using thq gouphng feageny d hyfgaz;‘%nﬁ APF%%% a tertlary amine base such
as trigfGTAhiRE 0 O3efihA i, oth@aoupling @agints commardy uswliefer pegaring amides
may q,eeu%%%tor nlB? h‘fl%lua 111t10n eﬁ&ﬂ%&} tff ﬂ%dr?ﬁﬂg d‘& t&ﬂgttlve?g% %&%l&[g 2.2]octane-
1-carlhosytib esstrscasn e lheasd @itbdrydrazine taprgpagtasyl hiydragidep(1-4). The acyl
hydra@rdgt(__} hﬁ’ﬁn@&b&lﬂm Lk_) ) 8 %&c@’ éhtnh)%SHe§ted 1A &Yinét high

boiling organic solvent such as toluene in the presence of a tertiary amine base such as

triethylamine to provide bicyclo[2.2.2]octyltriazoles (1-5) of structural formula L
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and BOC are commonly used protecting groups in organic
synthesis, and their renoval 5 conditions are known to
wob@sesshio | led in the art. Abbreviati ons Used PET/UR®03/040128
Description of the Preparation of the Conpounds of the
Present Invention: ALBN 2,2'-azobisisobut onitrile
BOC t-but |lox carbon | BBr3 boron tribrom de 9-BBN
9-borabic clo[3.3.1]nonane Bn benzyl nBuLi n-butyl
[ithium Cbz benz | ox carbon | CD 1,1 -carbon
[ di i m dazole MOTf net$oHerhéiff | uor onet hanesul f onat e
CH2C12 di chl or onet hane = CHZIZ di i odonet hane (COCl) 2
oxal yl chloride_Cs2CO3 cesi um car bonagﬁ/lfDAST
(di ethyl am no) sl fur trifluoridep? -ég’k-math
| am no) ri dite /Fﬁ, N-ieosth | ﬁor eNrﬂ de et hyl
Et3N triethylanm n Et(W’l acet ale _oEt 2Zn dieth
| zinc H202 h dng per oxP Ve rretlp.'yl R™ v
acetonitrile MOH nethanol nCPBA T

nmet a- chl preper benzoic acid M nass spe m-19 WO
2004058730 \P &%OWMW&ZiMBm3ﬁG@——CONHNH2
bor 0 ydrtb " EtN -

1-3

14
N—N
3 |\ 1
124 1-4 EtsN, toluene g ‘@%N%R
110°C, 3h |
R2
1-5

Alternatively, the reaction can be conducted in the inverse manner as described by
reaction Scheme 2. In this procedure a secondary amide (2-1) is prepared from a
bicyclo[2.2.2]octane-1-carboxylic acid using a standard peptide coupling reaction. This
5  compound is methylated to form the iminoether (2-2) and reacted with an acyl hydrazide as
described for reaction Scheme 1 to provide bicyclo[2.2.2]octyltriazoles (2-3) of structural

formula 1.

Scheme 2

OMe
3 2 MeOTf 3
R ‘@\CONHR o R —@—( ot

65°C N

g2
21 H

@) ~N—N
R1/U\NHNH2 % R34< S>——Q’ N\/LR1
FI%Z

Et;N, toluene, 110°C, 3 h
2-3

Reaction Scheme 3 describes an alternate approach to compounds of the present
10  invention of structural formula I, in which the key step is the palladium catalyzed Suzuki
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NaHCO3 sodi um h dro encarbonate NaOAc sodi um acetate
NBS N- bronosucci ni m de Ph phenyl PyBROP
whe@anss78pyr r ol i di nophosphoni um hexaf | uor o hosPeEUS2003/040128
PPh3 trihen 1 hos hive r pyridine SOC12 thionyl
chloride TFA trifluoroacetic acid TFFH
N, NN N, N -tetranet hyl formam di ni um hexafl uoro hos
hate THE tetrahydrofuran TLC thin-Iayer
chr omat ogr aphy TsOH p-tol uenesul foni c acid Reacti on

couphwgﬁgo et\g?entahtgé cg@‘%gz %B%gﬁ#lﬁ?tgiﬁzcﬁg‘giex L an ar lhﬁ)é%mc acid to

produceftriszolasdB12) af stiuntural formulad] [The mﬁ@ﬁrqdmndgloas #seas
tetralﬂ%ﬁ#ﬂ%ﬁﬂgmpﬁle ﬂéﬁh@ﬁ&(@)@'tﬁ@éa@ﬂy&%‘ﬁw %veﬁ%ﬁﬁde@iﬁm carbonate,

rates ey step in the s esi

but othep eatalysts png eprsEiicggnays W@?Y%?Wﬁ?gm@ndﬁﬂlt ose Sg’fuefl fythe art.
present invention. As sh in reaction Schene 1, a
secondary amide (1-11) €sr N-Et preferred) can

be nethylated by heating with neat nethyl triflate in
order to provide,an i m noether 1- 2) Al ternativgly

ot her | athf'ng, r eagen net hy, odi gle |r 41
negw-@atzn% us%gB@ﬁE or ﬁw BﬁR

non-nu hi l'i & or gani cP(g P’r%W As sho n S%erre
1, a bicyclo[ 2. B22] oct aggs yI ic acid (1 3)R1s
A7] an

converted to acyl 4) 10 by usi mgat he

coupl i ng reageht TFFH and hydrazine in the presénce of

a tertiary am ne base such as triethylam ne.

Al t er nRedctioh Bchandi¢ descobpd yeh gnothargenthstic approachyio theddrmation of

comp({u%{i Blr &%FJIQQOQ%IQTSUS@XIHQ gr&éﬁﬂe f i gﬂ }‘El(ﬁZ 2, 2]0ﬁt¥/l)oxad1azoles 4-

ormati on
1) are Gelygdeatively. @ndgnsed afmtémqhﬂams@xs:amee n@%ﬂw H@Hﬁﬂlﬁémﬁ thytagymonium

tnﬂuo‘%a% a{éydii rlfi‘%l'.lff‘@re& Md@ﬂ? B&ALBoRACYhesd Ye@&@@ﬂs%bési—pé‘ferm@ﬁ%t high
hydr azi de é}aand im g[?elpher EQ t hus
tempeﬁt'géﬁ%hléhﬁf%@lfﬁ% tQ Bigue e 105 e RYAPING gh 15
boi I i ng organi c sol vent h as toluene in the
presence of a tertiary am@ﬂ%ﬁe such as

triethylamne to provide bicyclo[2.2. 2]octyltriazglgs
(1-5) of str Nral for 4 20 V\DZO 687350 1
Py Ug2009/ 04138 VENER TFA” @ >—R
R o
O 150°C CH
or MeNH;" TFA” 40 3
4-1 2M MeNH,/MeOH -

150°C

Reaction Scheme 5 describes yet another synthetic approach to the formation of
compounds of structural formulaI. Using this procedure, bicyclo[2.2.2] octylcarboxamides (5-1)
are converted to iminochlorides (5-2), using a reagent such as oxalyl chloride, thionyl chloride,
phosphorus oxychloride or phosphorus pentachloride, optionally in the presence of DMF. The
iminochloride (5-2) is condensed with an aryl tetrazole in a high boiling inert organic solvent

such as toluene to provide the triazole (5-3).
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Schenre 1 O R N+ OTf" ,-- R2 MeOIf R1 \ 1-1 H 650C

N~'R2 H 1=2 R3 CO2H TFFH, hydrazi ne R3 - & CONHNH2
WEe@N038730 11=4 N-N 1-2+=114 Et 3N, tol uene R3PCT/U$2005%140128

110C33 h N2 R 1-5 Alternatively, the reaction can be

conducted in the inverse manner as described by

reaction Schene 2. In this procedure a secondary am de

2-1 is prepared froma

bi cycl o[ 2. 2. 2] oct ane-| - carboxylic acid using a

st andard peptide couplingSe oon. This 5 conpound is
nmet hyl ated to formthe i mnoether 2-2 and reacted with
an acyl azide as described for reacti cherg 1

A

to prgsu 2.2 triazol es3
structuror?ruqnaﬂliq. Sﬁ%ﬂz‘m gﬁé 5
R3 N+ OTf" 2-1 H R2 2- T ~NHNH2 R3 ~R1

Et 3N, toluemd, 110C, 3 h R2 2-3 Reaction Schg-_g 3
descri bes an alternate approach to compounds t he

present 10 invention of structural forrmula I, in
whi ch the kgyNstep is the pall adi um cat alr\Y—Zﬁd Suzuki
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Preparation of [2.2.2]Bicvclooctvl Intermediates:

The procedures used in the preparation of [2.2.2]bicyclooctyl intermediates for
use in the preparation of compounds of the present invention are provided below.

Intermediate Schemes 1-4 describe the preparation of oxadiazoles, which are
important intermediates for the synthesis of compounds of structural formula I. They can be
converted into compounds of structural formula I using, for example, the reactions described in
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 oxychloride, phosphorus
pentachloride or oxalyl chloride may be employed. The diacyl hydrazides may be prepared
preferentially from a hydrazide and an activated acid, such as an acid chloride, in the presence of
a tertiary amine base. Alternatively, standard peptide coupling reactions may be employed to
prepare 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-dimethyl-4,5-dihydro-1H-imidazol-3-ium
chloride. This reagent in a non-polar solvent (methylene chloride is preferred) along with a
tertiary amine base (triethylamine is preferred) gives the desired oxadiazole intermediates in an
efficient manner.

Intermediate Scheme 3 shows a preferred reagent for the one pot formation (from
a hydrazide and a carboxylic acid) and dehydration of diacyl hydrazides to oxadiazoles: 2-chloro-
1,3-dimethyl-4,5-dihydro-1H-imidazol-3-ium chloride. This reagent in a non-polar solvent
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WD 2004/ 058730 PCT/ US2003/ 040128 coupling reaction

bet ween a bicycl o[ 2. 2. 2] octyl bronotri azole (3-1) and
wa@nrooanyd73doroni c acid to produce triazol es 3-PCDS2003/040128

structural formula I. The preferred conditions use

tetraki s(tri phenyl phosphi ne) pal | adi um( O as the

catal yst in DVF solvent wth cesium carbonate, but

ot her catal ysts and conditions nmay be enpl oyed, as

recogni zed by those skilled in the art. Schene 3 3 NN

(methygﬁg}(}gg‘%bisz %r?%rrgd)zgl})%g%gg?ttiergaryél Pge BE&% ( C}wﬁ? e is %referred)

gives the1Gédired osyditdvdd interapgintea chan effictest m@nmt i on of
conpo %%ng‘ﬁf t}@cﬂ%f:’ﬁ?é &Qé{%ﬁ’}le H%Itthé formation of

proce bicyc oxa I azol e
oxadiazples &er:@nda%aryl endtdiysear W&f (é{ M’?ézf N-Et
5 prefen%&%anlﬂé xﬁ‘et@g&d P/zheatﬂ@tm mmymnﬂaﬁé fdl ar06raa padvadesan

| uti on. These RS, are
iminoqjeact eYHFERSUAEIY g RETEIRSAFHETFGRCt 7 SOV GRCE S5 BEgT sulfee
may bé 8Rdin@ht ern aﬁlaﬁihﬁt;leblb}ﬁhd opanio fsolventh Heating the imBudeéres this formed

o A S i T A e

shownindesSdhelnes yet anot her synthetic approach to the

3 ounds of structural fornmula I. Using
10 ]NTEﬁ gy M%o dycl o[ 2. 2. 2] oct yl car boxani des (5=1)
ar ver o jjm nochl orQ;ﬂiele(M)oyl cl:ﬂon@ea r eagent
H3Cstich as™ox ride, thi de, 15
phosphor us chI orNHé”‘br phggﬁn %Jent achl ori de,

optionally in the presence of DMF. The i m nochloride
(5=2) is condensed with an aryl tetrazole in a high

boi ling inert organic splve such as toluene to
: o T ' 20800538 CHCl,
2. toluene, reflux
F
F
N—N
VRN 6; I\
HsC o
F

INTERMEDIATE SCHEME 2.

cl
M + cr

O H OMe MeN%NMe
H3C < \} (N/N ‘\/ N
H o0 ¢

EtzN, CHoCly

W&@
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Cl R3 CONHR2 (COCl)2 R toluene, DMF NR2 55=1 5-2
NNN 11 NNNRL RB NN/ )-RL i NHR2 5-3

w@e@passaso on of (2. 2.2l Bi cycl ooctyl | nternmedi ab€@rUSIN®040128

procedures used in the preparation of

[2.2.2] bicyclooctyl internediates for wuse in the
preparati on of conmpounds of the present invention are
provi ded below. 5 Internedi ate Schenes 1-4 descri be

t he preparati on of oxadi azoles, which are inportant

INTERMBBDIAGH SCHEMS: t he synt hesi s of conpounds of

INTE

HsC

structural fornmula I. They can be converted into
conpounds of structural formula | using, for @xanple,
the reactions described in reaction Scherne 4. ¢

I nternedi ate Scheme 1 shOwke a preferredhﬁﬁﬁ for the

prepar gt+en of 10 oxadi azol e Fﬂg dehy raNMg of
di acyl @. EELE usin reaggﬁt such, as
t hi ony | oride. Alt ively, other gghydr@ldng

r

reagents such as phosp oxychl ori de, d%dsph% S
pent achl ori de or oxalyl chloride nmay be enpl oyed. The
di acyl hydrazides may bgypyepared preferentially from
a hydrazi de andyamactiyated acid, such as an acid
chl oridth of a tertiary am ne base.
Al t er nat\ vietA ¢ < gpti de coupling reactions may
be enpl oyed r.e“t he diacyl hydrazide froma
hydrazi de and a carboxylic acid. Internmedi ate Scheme 2
q‘u ef ul reagent for the dehydration of diacyl
i CHE i azol es, nanely,
2-chl oro-1, 3-di et hyl - 4, 5-di
chloride. Thi gagent/ I\ a f
(et hyl éh€ [ ' ef-eXI eqho al oNECMLOIT, ®5°C
tertiary am ne base ( ylafine is prgkerred7>gives
the desired oxadi azole internmdfliates in an 20
efficient manner. Internedi ate Schene 3 shows a
preferred reagent for the one €6 formation (from a

hydr azi de and a carboxylic aci ration of
di acyl hydrazidesQMe oxpgi azg gﬂ%ﬁﬁ@&%—

dro-1 Hi m dazol - 3-i um

< 5-(i hydro-I H dzol - 3-ium chl ori de.
a porMpol ar_soiFent -23
I—,l EisN, toluene
CF;

Intermediate Scheme 5 shows a preferred method for the synthesis of

bicyclo[2.2.2]octane-1-carboxylic acid.
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WD 2004/ 058730 PCT/ US2003/ 040128 (nethyl ene chloride
is preferred) along with a tertiary am ne base
w@ oososdTgd amine is preferred) gives the desiredI/us2003/040128

oxadi azol e internediates in an efficient manner.

I nternedi ate Schene 4 shows an efficient nethod for

the formati on of oxadi azoles from secondary am des

and hydrazi des. The secondary amde (NNMe or NEt 5

preferred) can be nethylated by heating with neat
INTERMEWATESCHENVE 3:n order to provide an i m noet her.

Al'ternatively other met hyl ati ng reagents such as

nmet hyl i odi de or rreth sulfaago hbe used neat or

Iven

in }ﬁ‘ nucl eophilli @ Sizakit atqug:? he

MeO,Grioeptrer Gdakt f ormed dn a nrgh boi
or gan solvent in the presence of a hydrazi de affords
oxadi azol es as sh@wn | S8enene. 10 | NTERVEDI ATE
SCHEME 1: 2, 6-di F-benzpyl ¢hloride H3C NHNH2 Et 3N,
CH2Cl2 ~OH/ I 1. S py, CH2Cl2 H3C NN F\ H 2.

t ol uene, reflux OFF '@?H\b c1101 \ F
| NTERMVEDI ATE SCHEME 2: E N M-\ C H3CN

NIl--/NMe HO O Et3NeEYE M NN H3C/ Owe
3. aq. 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 CDI. Alternatively, other reagents useful for dehydration or
peptide coupling reactions may 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—@—COZH
1. CDI
> —N
A
2. reflux, toluene N_ )—@‘COZH
+ NH, 3. aq. KOH O

|
N
“OH

-26 -



10

15

20

24 WD 2004/ 058730 PCT/ US2003/ 040128 | NTERMEDI ATE

SCHEME 3: CI C" Ove MN J CONHNH2 CO2H Nwve +
WELBN05EBRCl 2 Ove NN O | NTERMVEDI ATE SCHEMEPET/US2003/040128

H3C N, Me CH3OTf, 65C H CF3 Owe OIf- CONHNH2 HC 3

Nt-Me H Et3N, toluene N-NCF3 H3C O1 / Internediate

Schene 5 shows a preferred nethod for the synthesis of

bi cycl o[ 2. 2. 2] oct ane- 1-carboxylic acid. -25 WO

2004/ 058730 PCT/ US2003/ 040128 | NTERVEDI ATE SCHEME 5:

INTEAMHISIR®D SerEhRc)2 M CRC OCPH CO2H

1.BI’\/U\

1. Lawesson's reagent, MeO C—@CSNH CF3 g
2. ag. KOH 2 ? "EtOH, NaHCO,,

molecular sieves
FsC
N
T)—@—COZH
S

2. agq. NaOH, MeOH
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 alkeny! 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 character (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 difluoromethyl group at position R3, as shown in Intermediate Scheme 11. The
alkene product of the Wittig reaction can undergo numerous other transformations, for example,
cyclopropanation, as illustrated in Intermediate Scheme 12. Alternatively, the Wittig reagent
may contain a remote functional group, for example, a ketal, as illustrated in Intermediate
Scheme 13. This functional group may undergo characteristic functional group transformations
after the Wittig/reduction sequence, for example, the hydrolysis of a ketal to a ketone, as
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 formula I with a variety of
different R3 substituents may be obtained. The specific examples given are intended to convey
general principles and are not intended to limit the scope of the R3 substituents.
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O 2. N\ SNa t-BuSH, DVAP, benzene, |ight 3. ag.
NaOH, MeOH Internedi ate Schenmes 6 and 7 show preferred
woretohosss3d or the preparation of 5 bicyclo [2.2rQI/US2003/040128
octane- 1 -carboxylic acids with a heteroaryl group at
the R3 position as given by structural fornula I.
Oxadi azoles at the R3 position nay be prepared by the
condensation of a bicyclo[2.2.2]octyl-I-carboxylic
acid wth an am doxi ne as shown in Internedi ate Schene
INTE IA@@&g#%W?ent for this coupling is CDl.

; er reagents useful for dehydration
or peptide coupling reactions nmay be enpl oyed.
Internmediate Schenme 7 illustrates a preferred 10

met hod for th nt hgdi s ofvigigy i ntermedi at e
conpomeads, al forgadtianl beMleQeya
group at the oSi t|.L|on —+-NFERM=DI ATE SCHE

MO2C CO2H 1. CDI 2. reflux, toluene NV > - -
YT_NH2 3. ag. KOH O N, OH -26 WO 2004/ 058730

CT/US | NTERVEDI ATE SCHEME 7: 1. PyBrop
INTERNHA éﬂﬁéeozc CONH2 2. NH3 O ~L 1.
Lawesson's gent 1. nBI[l %Fogﬁﬁ%c CSNH2 2. aq CH
Et , \_ol ecull afrl2;s 2. aq.
F3 d0,& EtOAC deRe

2. ag. KOH, MeOH

R® R®

INTERMEDIATE SCHEME 10:
1. 9-BBN, THF
: » MeO,C
MeO,C < 9 \ 2 NaOH, H,0; 2 < 9 \_oH
1. DAST, CH,Cly, <Hozc@—\‘
2. aq. KOH, MeOH F

INTERMEDIATE SCHEME 11.

F.'
MeOZC—@——\\ DAST, CH,Cl, MeOzC—@—<F
o)

INTERMEDIATE SCHEME 12:

1. Et,Zn, CHolo,
MeOzC‘@——\\ TFA -~ HOZC@—Q
2. agq. KOH, MeOH
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N S Internedi ate Schenes 8-14 show preferred net hods
for the preparation of bicyclo[2.2.2] octane- 1
WO c@nfossrygd i ¢ aci ds i nternmediates in the synt heBCEHUS$003/040128
conmpounds of structural 5 formula | with various
al kyl or al kenyl or substituted al kyl groups at the R3
position. A key reaction is the Wttig reaction
performed on a bicyclo [2.2.2] octane- |
- car boxal dehyde, as shown in Internedi ate Schene 8.
Eiﬂﬂﬁgﬁp@gﬁﬁ§§gﬁﬁﬂﬂé5§ t he product of this reaction may be
enerate an al kyl group of varying
| ength and character (which will becone the R3
substituent in al tgrnula 1), depending on
the Wtti Ehlnbxawmﬁhmw Schene 9.
10 Alrter 7! to
i ntroduce ot her fuhctiohatity, suc ﬁs’ﬁhe hydroxy or
fluoro grou as shown in |nternedi ate Schenme 10. The
al dehyde | to praqyi t
di f1 uor onet C&ﬁ éﬁﬁ& 5
I nt er medi €'e Sc al kend ¥ oduct of t he
Wttig reaction can undergo numer ous ot her
transformations, for exanple, cyclopropanation, as
illustrated in InDerne- ate Sche@e 12. Alternatively,
the Wttig reagent i [ cigyrot e functiona
group, for exgaphe as il lustrated in
Internmedi ate Schene 13. ThIS functional group may
istic functional group
s Rij-imme after the Wttig/reduction sequence,
for exanple, the hydrolysis of a ketal to a ketone, as
illustrated in Internedi Schene 13, or the

reduct i i o cohol 1apsOH), usbfonbeebfiux
I nt er medi ate—S g B
strugtdralp f or h/a variety of 2@’ different R3

substituents may be obtained. The specific exanples
given are intended to convey general principles and

are not prAfNende li miHQ he scope of the R3
substi tugnt $- 04/ 058TBQ PCT/ US2003/ 040128
| NTE S 8: ttig Me02C Me02C reaction

H 3" R I NTERMEDI ATE SCHEME 9: MeO C 1. H2, 10% Pd/ C
HO C 2 EtOAc 2 R32. aq. KOH, MeOH R3l 5

General functional group chemical transformations used to prepare compounds of
the present invention are illustrated below in the preparation of specific compounds of the
present invention.

These functional group transformations are of a general variety well understood
by those skilled in the art.
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| NTERVEDI ATE SCHEME 10: Me02C 1.9-BBN, THE Me02 C 2.

NaOH, H202 OH 1. DAST, CH2Cl2, , HO2C 2. ag. KOH,
wWOROH0F8730 NTERVEDI ATE SCHEME 11: F  Me02C X\ DASITPS2003/040128

CH2Cl ~ @2C O -& -F 10 I NTERMEDI ATE SCHEME 12: 1.

Et 2Zn, CH212, Me02C TFA HO2C -< 2. ag. KOH, MeCH -28

WD 2004/ 058730 PCT/ US2003/ 040128 | NTERVEDI ATE SCHEME

13: HR2C CH3 oxalyl chloride CH2CI2 O O CH3 MeNH2,

CH2Cl2, C THE O O CH3 ~ MeHN | NTERMEDI ATE SCHEME

14: -N O 1. TsOH, acetone, ref|L|ux Oli 0 CH3 2. NaBH4,

MOH RO ,TN HO 11 CH3 5R1

/ \ {E > [ HONH, HCI
NaOAc, MeOH

H. NOH
NN PPhs, CCl,,_
HsCWN MeCN
|
CHj
CN
N—N
[
'“3CW
N
CHs
OH
WA I
/ alkyl iodide
HsC 2y’ lodide_
8 N Cs,CO4
CHs DMSO
O-alkyl
N—N d
;N
N
CHs
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General functional group chem cal transformations used
to prepare conpounds of the present invention are
WO booumss7at ed bel ow i n the preparati on of speciPCT/US2003/040128
conmpounds of the present invention. 10 These
functional group transformations are of a general
variety well understood by those skilled in the art.
-29 WD 2004/ 058730 PCT/ US2003/ 040128 H O N- H3C
HONH2. HCI N NaOAc, MeOH CH3 H NOH H C N-N PPh3,
CCl4, s NMeCN CH3 CN NN H3 \' N CH3 OH NH

3C 1\ alkyl iodide N Gg2(B eDl\/BON-NC}aIkyI
H3C N 30 04/,058y30 / US2003/ 04Q1.28 HI\/E
Hs;C N I3, C Iz
CI)H3 OMe
OH
A N
/
HsC
i \
CH,4 OH
N SMe
N__
_/ B mCPBA
HsC —_—
N CH,Cl,
CHj
N S(0),CH;
O Wj
p=1or2

~N
hot O\ </_\> ( \ mCPBA
3 —_—
CH,Cl,
CH3
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N-N F13C \ BBr3, CH2Cl12 NI / CH3 O OH NNN CH3

OH SMe NNNMCPBA H3CNi / CH2(C[2 CH3 N-N
W@ELOMpsH30 H3C N CH3 p=1 or2 NN N nCPBA H3EMUS2003/040128

CH2Cl2 CH3 0 NNN H3CN CH3 -31 WO 2004/058730

PCT/ US2003/ 040128 N-N NO2 H3C N\ 20% HNG3 CH3

. NO,
N—N
ho—/ [ 20% HNO,
3 N —_— 3
|
CH,
NH
N-N :
b
HaC— P< S >—L
i N
CH,
N—N
H3CWN\ AIBN, benzene
| 5 NBS
CH,
= .
/
H:ﬁW }—[ I\>
" S
CHs
N-N n-BuLi, THF
H3C / > ’ o
N methyl benzoate

o
N__N\
/\ 6 > l
HsC N
| CHg

-32 -



NH2 N H3CCH3 NN H3C 11 N\ AIBN, benzene O NBS

CH3 N H3CN CH3 O NN nNn-BuLi, THE H3C N net hyl
whewzoss7e0 i CH3 O -NN HG-/ 3 N CH3 -32PaNDUS2003/040128

2004/ 058730 PCT/ US2003/ 040128 Owve H NN N Pd(OH) 2

Cbz-" N amoniumformate CH3 CF3 Ove N NN H2N NC

.

N
C

OMe
N—N
X | Pd(OH), _
Cbz” ammonium formate
Hs

CF;

N..——
HZN@—K >—© ol
Hy

N _
G Et,N, toluene/DMF
100°C
CF4
= lN \ OMe
N_——
\NA [\
N4< S}—L
H N
CHs
N—N
/N>7 R' NaSEt
F Ly DMF, 150°C
R
N-N |
HaC— —/_@_& ) R'  mCPBA, CH,Cly
s N
B2
N—N
HsC— [ DR
//S\\ II\J
R2
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N CH3 Et3N, toluene/DMF 100C CF3 NOw Il N NONH

N CH3 NN---R1L NaSEt R2 DMF, 150C N-N H3CG--\ ~-R1
wWoaRBAss7G8H2Cl 2 S-f - NI12 R NN H3G-\ S NcRUSI003/040128

~p R2 -33 WD 2004/ 058730 PCT/ US2003/040128 CI NN

NaSEt, DMV N 100C M O CIl NNF N M OHF, ::)

O NN | /I \ H, Pd/C O

Cl

/ NaSEt, DMF
F N >

(o]
I\I/Ie OMe 100°C

Cl

Me OH

F
OMe
N N-N
I \>_@_4 \ H,, Pd/C
N —
|
M

N-g
e OBn
F
N OMe
N N-—
Lot
Me OH

The following Examples are provided to illustrate the invention and are not to be
construed as limiting the scope of the invention in any manner.

EXAMPLE 1

OMe

N—N
/\ 6; I
HsC
3 N
CHg OH

3-Methoxy-4-[4-methvl-5-(4-pentylbicyclo]2.2.2loct-1-y)-4H-1.2 4-triazol-3-yl]phenol (1-F)
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N N M MOBrF\ NNNOWB | N~1 N I \ OM/
CH The foll owm ng Exanples are provided to illustrate

w0 b@4joss7emt i on and are not to be construed asPCT/IB1005QH0128
the scope of the invention in any manner. 5 EXAMPLE 1
Ove NN H3C 11 N CH3 COH
3- Met hoxy- 4- 14- et hyl - 5- (4- pent
bi cycl of 2. 2. 2l oct-1-yl)-4H 1, 2, 4-triazol - 3- phenol
(1-F) -34 WD 2004/058730 PCT/ US2003/040128 ,NH \ CN
CH3l CN NaN3 NN NaH DMF | Et3N HCI BnO OH BnO
toluene BnOI / OCH 1-A 3 -B 1-C 0 Cl COCOC

-

CH2 N r 8HBlux t ol yene N Ovinahg Pd/ C q
B'Vbo 3 O"N'é?ﬁw‘; oS 'OCH EtgN- HCI
n n
A OH 3 toluene pgpo OCHs
1-B 1-C
0 +
W CICOCOCI Cl
II\IH CH,Cl, C — 9’4\,\,
1-D |

reflux | toluene

R O NE

Step A:

To a magnetically stirred solution of 4-benzyloxy-2-hydroxybenzonitrile (1-A,
WO 00/69841) (7.95 g, 35.3 mmol) and iodomethane (5.43 mL, 87.2 mmol) in DMF (90 mL)
cooled to —5° was added all at once sodium hydride (60% dispersion, 2.17 g, 54.2 mmol). The
mixture was stirred for 30 min, warmed to room temperature and stirred for an additional 2 h.
Most of the DMF was removed in vacuo, and the residue was partitioned between water and
ethyl acetate. The aqueous phase was extracted three times with ethyl acetate. The combined
organic phases were washed with water and saturated brine and dried (MgSOy). The residue
after removal of the solvent in vacuo was triturated with hexane and chromatographed on silica
gel with hexanes-CH,Cl, (2:3) to give 4-benzyloxy-2-methoxybenzonitrile (1-B). MS: m/z 240
(M+1); THNMR (500 MHz, CDCls): & 7.47 (d, 1H, J = 8.4 Hz), 7.36-7.45 (m, 5H), 6.58 (dd,
1H, J=2.3, 8.4 Hz), 6.57 (d, 1H, J = 2.3 Hz), 5.10 (s, 2H), 3.88 (s, 3H) ppm.
Step B:

A vigorously stirred suspension of 4-benzyloxy-2-methoxybenzonitrile (1-B)
(1.20 g, 5.0 mmol), sodium azide (732 mg, 11.3 mmol), and triethylamine hydrochloride (1.54 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 stitred for 30 min. The organic layer was separated
and extracted with water (5 mL). The combined aqueous extracts were acidified to about pH 1
with concentrated HC1. The gum that initially precipitated solidified upon stirring for 30 min.
The solid was filtered, washed with water, and dried to give 5-[4-(benzyloxy)-2-methoxyphenyl]-
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To a magnetically stirred solution of
4- benzyl oxy- 2- hydr oxybenzonitrile (1-A, WD 00/ 69841)

W@ 7009558730 35. 3 mmol ) and i odonet hane (5.43 niL, PEIUR2003/040128
nmmol) in DM (90 nL) 5 cooled to -5 was added all at
once sodi um hydride (60% di spersion, 2.17 g, 54.2
mol ). The m xture was stirred for 30 mn, warned to
roomtenperature and stirred for an additional 2 h.
I\/bst of the DMF was renoved in vacuo, and the residue

2RI SRR UM oo B4 Fhed iy T ergh /87 1),

7.34- mnatsei) GMS(@DHHI ned.3,®. pHiz),&. 10h@ds £, ve 28 Mak hdd (si2H), 4.05 (s,
3H) wat er and saturated brine and dried (MgSO4). The

®sidue 10 after renoval of the solvent in vacuo was
Step(t:riturat ed with hexane and chromatographed on silica

gel wi ]
4- benz bFl QF&‘@B‘I‘?% (‘%ﬂ%?élg 4 9 gﬁﬁfblr FX%S Igg u drova}ée toa SOI%UOH of N
methyj r%pp)lt Z(QQMarm:&-car@m@)d e( og, 4.9 Fpmal frpdiy CH,Cl, at

room @?ﬂpera?ux@G A?teﬂ’é)e(vﬁfgorm as @vERiti 08l Subsidkll, thd ssluBoBwadstikred at room

tempesgije o7 .t i CHE g rm&%%@fyﬂ% Pl A homdrPsiytisy e then
at 50°4 The eyt gxgpy&emmwmmmm ih tothene(( nB)) anfl B-[A(bgnzyoxy)-2-

metho?(p?ﬂe%nﬁl lsz(a%fr#e#e&cﬂé gfj%g?] (;%ﬁ%li aml )1[‘11 %rﬂgture was heated at 120°

for 9 h. oThﬁemeitVél@ vm)covlaé amééhfeﬂreamltatmcb sqﬂ& wasgfilterediyeas ¢<bwﬁh toluene and
dried &iﬁa?ﬁﬁ& aiectﬂaﬂ@éhﬁﬁsérﬁ&me WAt Gthe @él@wﬁér darkBSnAdRBReend™d,Cl, and 10%

mxture stirtred for 30 m The
aqueot Faf Q- he aORASE YRRl liiséﬁgé;h i Combiia crcr,
extradésDWEiemEldd @Mlgsgwﬁaneﬂvﬁlﬁtﬁhﬁd wevce:uac Il‘tie tasklle twas ahmniiawgﬂaﬂhed on

s 38080 SSRGS RUET L 1 TR B P SR m 5 -

penty ity [WRS]dci-1L b4l L, st a1t 1R). IMEE: em/z 45 M) e SHINMR (500 MFEz,

t p ]
cocfr BRI ROk IS ool /2o oo
2H), ENMQ(SQ 8D (s, 3tbpeP3)(m, pH)2L. 51 (M), 1.0§-1.35 8@9 Oﬁﬁ(t 3H,J =
72)p% .7 Hz), 7.34-7.48 (m 5H), 6.78 (dd, 1H, J =
3, 8 7 Hz), 6.70 (d, 1H J = 2.3 Hz), 5.15 (s, 2H),
Step) 05 (s, 3H) ppm Step C 5 Oxalyl chioride (3.49 m,
40 mmIA) sohasonastdefd - (@em@uwmmmethos}qﬂqmylpmmhws “4-

pentyPioR o[% ébzgc?”ﬁyﬁ)%gy Jlﬁn)%aZolezg Bf (2385, 0552 WRAEAN Meom (3 mi)

was hiydnpgenated fioe 19 Afwtidr 109 8A/G epilpsi <2 mg) stwopupttpperature and atmospheric
pressﬁﬂel bfl‘:edceagal%[srt bgs ﬁﬁéﬂé& LR \r)]v\ﬁ@%dsvtll't}f M%@I—PtTl{eqquH was removed in vacuo

eratu rem)ved ca

CH2C
t0 o ORIyl P P GYelAt- RoR-L 4436 1 Srfistazol3-llphenol
(1-F) quaﬁz/zsaML(MMr)ei;HmV@eo VIS5 OMEO-dn & 0lodgpers,gy. (DELQd 1H, J =

53, PG A3 TE DG T Pt TRE b hag ek 3B 195 (n

6H), hti4 (AO6H], dr079L. M(ﬂmmbswt 8ywds ol ed, and the
precipitated solid was filtered, washed with toluene

and dried to afford the tr M@ drochl oride salt.
The salt was partitioned beWClZ and 10%

N—N

[\

N
CHg OH
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15

aqueous K2C03. The aqueous phase was extracted tw ce
with CH2C12. The conbi ned CH2Cl2 extracts were dried
wQ@ MyS0E373@nd evaporated in vacuo. The resi due MBUS2003/040128
chr omat ogr aphed on 15 silica gel with 5% MOH CH2C12
to give
3-] ?1 (benzyl oxy) - 2- met hoxyphenyl ] - 4- net hyl - 5- ( 4-
pentyl bi cycl o[ 2.2.2]oct-1-yl)-4H 1,2,4-triazole (1-E).
M. mlz 474 (M+l); 1H NMR (500 WMHz, CDC13): S

3- Chlo}oa3r47métﬁvn50(4 %hﬁzlbm@cl@ﬁz ) dﬂmt-l '1»1) 4H1 24 %ua2§>l§ JI%Lcnql (2:G)

348 3H) 208)(m8—|8 151(m 6H) 1Q§)135
(m H), 3H, _159G)22) 20 A
sol utti on of OH  CH.Cl,

3-[4- (benzyl y) - 2- net hoxyphenyl ] - 4- et hgl - 5- (
pent yl bi cycl OFZ 2.2]oct-1-yl)-4H1, 2, 4-t#Bazol e (1 E)
(272 ng, 0.572 mmol) in MeOH (8 L) was| hyCH Ml ed
for 19 h with 10% Pd/ C catal yst (27 ng) jat @FRNEL, CH.Cl,
terrperature and dtlnospheric pressurﬁ he0_|cat al yst
was f1 1 tered d/washe MeOH__The Me
removed in O‘tom ~
3- net hoxy- 444 met-hyl - 5- (GHz8dnt yIoi cycl of-2/2. 2NHCt - 1-y
[)-4H 1, 2, 4- Pi azol - 3- yl ] phenol (1-F). Mg ni/z 384
(Mr1); 1H NWR [(5Q0- DMSO-d6): S 9.94 (s 1H), 7.09
(d, 1H, J = 8.3 )Y (d, 1H, J = 1.6 Hz), 6.46 (dd,
1H, tglueneprefiux g| 2 (s, 3H), 3.40 (s, 3H), 1.95
(m 611), 1.44 (M 6 1.07-1.33 (m 8H), 0.86 (t,
3H, J = 7.2). EXAWLE 2 CIOMRLN H3C N CH3 OH 30 -36
V\D 2004/ 058730} PCT/ USZCRD%/ 040128

Chl oro-4-[ 4- et hyl - 5- (4-pentyl bi cycl o[ 2. 2. 2] oct - 1-yl

12 -trlNaI\bI-&inIphenoI (2- G) 0 CCI{@_),@O H
\ ( 20N%>>¢@1:3 % <§ '\

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 stirred at room temperature for 3 h and then concentrated in vacuo to give 4-
pentylbicyclo[2.2.2]octane-1-carbonyl chloride (2-B). 1H NMR (500 MHz, CDCl5): § 0.90 {,
3H); 1.21 (m, 8H); 1.45 (m, 6H); 1.88 (m, 6H) ppm.

Step B:

N,N-Diisopropylethylamine (1.44 mL, 11.1 mmol) was added to a mixture of 4-
pentylbicyclo[2.2.2]octane-1-carboxylic acid (2-A) (1.09 g, 4.45 mmol) and methylamine
hydrochloride (1.5 g, 22.3 mmol) in methylene chloride (10 mL) was added and the mixture
stirred at room temperature for 18 h. After diluting with methylene chloride, the mixture was
washed with water, brine, dried (MgSO,) and concentrated in vacuo to give N-methyl-4-
pentylbicyclo[2.2.2]octane-1-carboxamide (2-C). 1HNMR (500 MHz, CDCls): & 0.91 (t, 3H);
1.22 (m, 8H); 1.43 (m, 6H); 1.77 (m, 6H); 2.82 (d, 3H) ppm.

Step C:

Oxalyl chloride (846 uL, 9.7 mmol) was added dropwise to a solution of N-

methyl-4-pentylbicyclo[2.2.2]octane-1-carboxamide (2-C) (230 mg, 0.97 mmol) in methylene

-37.
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2-D 2-C ~NNC toluene, reflux NNN H Ow 2-E NN

G BBr3aNNCO CHRCI2 i 2-F Ow 2-GOH Step A
w@@kpss7ehl ori de (505 L, 5.79 mmol) was added PCDpPS2098040128

to a mxture of 4 5 pentyl bicycl o[ 2. 2. 2] oct ane-

1-carboxylic acid (2-A) in nmethylene chloride (10 niL).

The solution was stirred at roomtenperature for 3 h

and then concentrated in vacuo to give 4-

pent yl bi cycl o[ 2. 2. 2] octane- 1-carbonyl chloride

(2-B). . 1H .500 , 13).: . b d

tor 5B A0 SR e, s s
reagenbwhkeDemeogd mpyices toypravida &/-hgthghd-pentylbicyrlafial 2lockeres-1-

a r
carborflF5) il tarh Foflnetl sant v e ollowed by 9.3 loro4-
methogyphesylyy | Hatenszohen2-5) @Ad mee 019 mamph and Medpirée sefluxed for 18 h. The
reactidniwa éﬂolea%c; %dﬂ?@rﬁpa&‘&ﬂuﬁh& WeqR6cifpifdt®iall €1tbrbA, WhohelRSth cold

added and the m xture stirred.at .ro t enper at ure  for
tolueng dheRaneadiseatves PG oo dHoTHs Y- ALESAD G Rencep i i vacuo t
providgi3XQLhEordASme @S id@ny¥-Uhmatayles-(4-pantyibicyclo[ 2212 {dvy SOB)} 4 H-1,2,4-

N opcent rat ed b hy b .
a0 UG Beyearo ot (o SEACIIRE Ol g gD 127
(m, SH)S056 Kz CHEDBm, 6310396 (¢, BH)3HP9 (s, 3HR26.9h{ddg ), 71074@!, 1H); 7.43
@, 1 m 6H); 1.77 (m 6H); 2.82 (d, 3H ppm Step C

’ alyl chloride (846 L, 9.7 mmol) was added dropw se
StepD:o a solution of N nethyl-4-pentylbicyclo [2.2.2]

octan eBoﬂ)ntﬁBifoﬂﬁa@gIB@ 1(, 2:48)mra 8l Va8 B dddd &épwi¥elkg a kdlution of 3-(2-

thyl ene -37 WO /058730 P 003/ Q4 .
RCSUN o A o N T
(287 g OPAHahmod) ifi efetiyldne chlveids ¢§ mdntat Qlidtl Ehecreigure meagemed at room

re .r e LN . .
el RE A 1 dukagRch ey %Eﬁf%ﬁﬁwgrﬁ 30 NaHORs, i (MgS00) and
concenthdted indecg@arm the Tesiduerparified by pelpmpebraadegraply (sdige gehy %
MeOHidefiyidHe Chiide) BaAY BREYS- 1A hdieYIL RERb&t{IBIcF10(220 % oct-1-y1)-
4H-1,g31t;ai?f§73-ymer)lof%§—g(})t. e s cten: 586 (e ?)#)fﬁ 500 Wiz, CDCly):
§0.93 (t, 3H); 1.26 (m, 8H); 1.56 (m, 6H); 2.13 (m, 6H); 3.58 (s, 3H); 6.69 (dd, 1H); 6.92 (d,
1H); 7.09 (d 1H) ppm.

EXAMPLE 3
CF
N—N °
\
HaC— L< S}—Q’ N
OH |
CH,

5-(4-{1-Methyl-5-[2-(trifluoromethyl)phenyl]-1-H-1,2 4-triazol-3-yl }bicyclo[2.2.2]oct-1-
yDpentan-2-ol (3-1)

-38 -



5 reaction was cooled to roomtenperature and the

precipitate was filtered, washed with cold toluene,
wheooanss73@i ssol ved in nmet hyl ene chl oride, dri ePlCT/MyH0BI)40128

and concentrated in vacuo to provide

3- (2-chl or o- 4- net hoxyphenyl ) - 4- met hyl - 5- (4- pent yl bi cyc

lo[2.2.2]oct-1-yl)-4H1,2,4- triazole (2-F). Mass

spectrum 402 (M+ 1); 111 NWMR (500 MHz, CDC13): 6

0.94 (t, 3H); 1.27 (m 811); 1.56 (m 6H); 2.13 (m

6H); 3.5 , 311); 3.89 (s, 3H); 6.95 (dd, 1H); 7.07

(/al,—\lH), 10 (d, 1H). Step D: Boron tribrom de
@1350L, mrol ) was kaMigees dropwi se to a sol ution oP

2. 2] @t - (2- ,
nol ) in yl ene ) at” 0C 1 Xtur e
was StAr it room'15 tenperattrre for 2.5 4 The

sol uti on Wag washed with water, O%NaHCOB, dried
(MgS™4) and concentrated in va o and the residue
puri fged by col ymm chr omat é,s«i i ca geKOH%
I\/b%ll—n?el—hyl»eneozhl Qi de) >
3- chp@yoo- 4- [ 4- eyl ~5¢ yl bi cycl o[ 2. MeDHAD - y
)- 4H1,2,4-triazol-3-yl]phenol (2-G . Mss spectrum
388 (M+ 1); 111 NMR (58&€ MHz, CDC13): S 0.93 (t,
3H); 1.26 (m 81-1); 1.56 (m 6H); 2.13 (m 61-1);
3.58 (s, 311); 6.69 (dd, 111); 6.92 (d, 20 1H); 7.09
(d 1H) ppm EXAWPLE3 CF3 N H3G-1\ OHN CH3 Cl

5-(4-(1-Methyl-5-12t(trifluoromethyl)gpenyl | -\, /g,QM
-t i axol - 3-yl_Abi .2.2]oct-1025FgI)pent%iVBgl_

($J).038 W PCT/ US20030040£28 1. o)
O R SNO% Br- 2.7~ 3HaNQ 3B P Q_KOH
3-D o 3F
o CF,
O
O p-TsOH
\ ‘N acetone/water -
N/
reflux
3-G
o) CF;
O NaBH4
| >
N\
N’N methanol
OH ¥H - CF
O ‘ CH3NH,
NN CHeNHyTFA
150°C
3
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0031 Pd/CMOHHO 3-CO0d /-~0CF3\ NY% Cr
OOM™HI N O+ 2N, N3-DCF3 H3-E 3-F ~ 0O i
W@2008/Q587B0 acet one/ wat er , N reflux 3-G O CF3PCTUNDBI440128

N, N nethanol OH 3-H CF3 O CH3NH2 N-N CH3NH2- TFA
1500 C 3-1 -39 WO 2004/058730 PCT/ US2003/ 040128 OH
CF3 N NN 3-J Step A

[2-(2-Methyl -1, 3-di oxol an-2-yl )ethyl ] (tri phenyl) phosph
onium brom de (3-A, Synthesis: 532 (1986)) (5.99qg ,
12.7 nmmol ) was stirred in dry THE{200 ni). Potassium
5 bis(trimethylsilQH) anmide (20.4 fL2 g 3sln in

tol uene, 10.2 ) was added. TRe reg on was

Step A:

[2-(2-Methyl-1,3-dioxolan-2-yl)ethyl](triphenyl)phosphonium bromide (3-A,
Synthesis: 532 (1986)) (5.99g , 12.7 mmol) was stirred in dry THF (200 mL). Potassium
bis(trimethylsilyl)amide (20.4 mL, 2M soln in toluene, 10.2 mmol) was added. The reaction was
allowed to stir for 30 min. The reaction mixture was then cooled to -78° C. Methyl 4-
formylbicyclo[2.2.2]octane-1-carboxylate was added at -78° C by cannula. The reaction was
allowed to warm to room temperature overnight. The volume was reduced by evaporation of
THF in vacuo. 100 mL of water was added. The mixture was then layered with 100 mL of
diethyl ether. The ether was extracted and dried (MgSOy). The product (methyl 4-[(1E)-3-(2-
methyl-1,3-dioxolan-2-yl)prop-1-enyl]bicyclo[2.2.2]octane-1-carboxylate (3-B)) was purified by
flash chromatography on silica gel with 10/90 ethyl acetate-hexane mixture.

Step B: :

Methyl 4-[(1E)-3-(2-methyl-1,3-dioxolan-2-yl)prop-1-enyl]bicyclo[2.2.2]octane-
1-carboxylate (3-B) (1.1 g) was stirred in ethanol (75 mL). A spatula tip scdop of 10% Pd on
carbon (150 mg) was added. A hydrogen balloon was added and the mixture was stirred under
hydrogen atmosphere for 3 h. The palladium-on-carbon was filtered and the ethanol was
removed in vacuo to yield methyl 4-[3-(2-methyl-1,3-dioxolan-2-yl)propyl]bicyclo[2.2.2]octane-
1-carboxylate (3-C).

Step C:

Methyl 4-[3-(2-methyl-1,3-dioxolan-2-yl)propyl]bicyclo[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 overnight.
The cooled mixture was acidified with 1N hydrochloric acid (100 mL) and then washed twice
with ethyl acetate (100 mL). The combined organic layers were dried (MgSOy). Ethyl acetate
was removed in vacuo yielding pure 4-[3-(2-methyl-1,3-dioxolan-2-
ylpropyl]bicyclo[2.2.2]octane-1-carboxylic acid (3-D).

Step D

4-[3-(2-Methyl-1,3-dioxolan-2-yl)propyl]bicyclo[2.2.2]octane-1-carboxylic acid

(3-D) (0.200 g, 0.708 mmol) was combined with 2-(trifluoromethyl)benzoic hydrazide (3-E)
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allowed to stir for 30 min. The reaction m xture was
then cooled to -78 C. Methyl 4-

wo oroaphsiBeycl o[ 2. 2. 2] oct ane- | - carboxyl at e wasPEUsIN03040128
-78 C by cannula. The reaction was allowed to warmto
room tenperature overnight. The vol une was reduced by
evaporation of THE in vacuo. 100 nL of water was
added. The m xture was then layered with 100 nL of 10
di ethyl ether. The ether was extracted and dried

(0.173(gVB 8@ mmdlhend EMterec(m&eHy&m‘ﬂolbérﬂeE)fHﬁ rﬁﬁture was then stirred in dry

methyfFRs BHibribe Ao &gf“% @'ﬂ é)ag oty ém?&a}/ng &u#i . 3BIB18 g, 425

mmol)omSCﬂddc(b@ﬂh)mgl byri. ﬁ‘ﬂ k af gmlthydam]lne.l The maeutbryvvas allowed to stir for 2

h. Thg &%ﬂ%@w@?é@ﬂﬁd 1963}'1{%?5612 0 an tv@a)élwa%hec[ \(vilt Water The resulting
A et S I LRI 2@30@)1 Yi:5112)

(mﬂumeayl)pm@lgh]ms ﬂidiaﬂh(akolé ?ﬁclyrkv)as phyif &by fiasht dhPorRR8S8RpIBS on silica
1% {5 ﬁ&kgcarggg 5 ﬁg was added A hydr ogen

gel with 0/ 0t g W& nixture was stirred under

Step Enydr ogen at nosphere for 3 h. The pal | adi um on-carbon

V\?:l gl im%&‘ IJ? ‘32 i@&h§lhle3 SiRa’l B rolgﬁfggé/ﬁ:?o[ba 2\18&%93115 3 q2-

(tnﬂum;ol[ngthybplitm}]y]l 3.4;Badiagnlo(2f) 10439 prwpsytictsiddy e nvkare 2f 20%
aceton@?b%ateﬂ?@%ﬁp Wﬁ“@fu@ne(sglf&)lc a&@ (ﬁf ﬁm%,? (ras I%’deﬁX{) b soluBion. The

di oxol an-2-yl)p
reactionyvas, hg]ateééq T INDY fg]; 1Badbg yg}pg]pépva(sge by QV@oraj,logg)f acetone in

vacuo."TBd InizB& edsl thérethyérad &/ith@tHill aévaat@m%%) aid $hanaled 36dlum
bianog 5345t AR Tt ST P B Tt 5 5ed Gy st

was reoouédih wicKd t(rﬁf(wdspumc‘j -E-{3- EZ}(tmﬂubromNtHW)ﬂ)ha[yh] b,Bj4eoxadiadol-2-

yl}blc%%%g %LC@{I}QQ{, %ﬁ@ wice 25 with ethyl acetate

|ned jani c | ayers were dried
Step Ff MySO4) . Et hyl acetate mas renoved i n vacuo yi el ding

pur e 45 k4°z §2 zwlflﬂwémhle& %K@ﬁ?i]ﬁi% 2-oxadiazol-2- yl}b1cyclo[2 2.2]oct-1-
yl)pen g %? péfé 0E5¥7% g%[w as stlrre(? in metﬁanojf 2 leg atx dLe Soglum borohydride (20
mg) wés fddted. 2Th@tdayﬂloﬂ was gllowed!taBti2oybomtepydrhtaie Tok afiduze Wis then

o540 RSB e 35 A A0 B Pt

dried (MghQu.i BelvéB-vEs remé@edﬂ@vzmaﬁﬁ@@lréﬁmugEDGSI 040128
(tnfluc(rglinet?xglgghengégﬁg 4%&%zﬁ@¥lﬁe @9&1{) I]Qr z e -SlgPélrftQ{IQ—ol (3-D.

M xture was n” st
thyl ene chloride (10 nl)

2- Chl 03.- -15-:E2-@Tﬁﬁﬁ&}z$inlemm§l¥éhbfl]fll ymo(iﬁ&ﬁiéldley] &cgc)lo[z 2.2]oct-1-

Dpenfyps %ﬁ@%ﬂﬁ%ﬁ%am@ﬁéala 5 Rl 8 L QA obr b e in

methaidol (A5 nilhe A small IspznuM/asocIﬂ)l df wheslaly]avnink ']Tﬁﬁt kM Wmddhdl aid e vial was

sealedaq? \é\?z@ d{‘@ﬁﬂﬁﬁﬂ% ?t@’%& 5S¢ fdp%ed ;[%g Fi‘:ch&g %g{l; la&tﬁlfﬁgl acetate

(15 mL)p eshed| wigh yatsr Elj.mL) and dried (MgSO4) thyl acetate was removed in vacuo.
The pxﬁhﬁdtfé Wﬁpmm'ﬁﬂhﬁxﬁm&o&etﬁy H5G '1aH01! £4(3afal-3vas

1 1 ed f/ omat ogr ap on silica
yl}b1cyclo[2 2.2]oct-I-yl)pentan-2-ol (3-J), was pun ied by preparative reverse phase HPL.C on a
C-18 silica gel column using a gradient of acetonitrile-water buffered with 0.1% trifluoroacetic
acid. The effluent containing the pure triazole was made basic with 10% NaHCOs;, evaporated in

vacuo to remove most of the acetonitrile, and extracted with methylene chloride. The organic
extract was dried (MgSO4) and evaporated, and the residue dried under vacuum to provide the
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gel wth 50/50 ethyl acetate-hexane m xture. Step E:
2-{
wd 200308230kt hyl - 1, 3- di oxol an-2-yl) propyl ] bi cycPof/RSR02940128
oct-1-yl }-5-[2- 10
(trifluoronethyl)phenyl]-1, 3, 4-oxadi azole (3-G (0.158
g) was stirred in a mxure of 90% acetone/ 10% wat er
(20 mL). p-Toluenesul fonic acid (10 ng) was added to
the solution. The reaction was heated to reflux for 1

s SR MSTEARP s BSURRLI YARBL s ErR9ELanes] B m)

1.23 (3H)5d J5) 6.8Hd), Stlaﬂ9L(QH1; &1, 56T (GHNm)) 2A3r(6HNmD, 6dz$'b(3§1 59!3 %SQ(EH m),
. e |layer was extracted an rie
751(?%ﬁgéé?ﬁ)@%ﬁé@nﬁgggﬁaﬁgﬁP ved in vacuo to afford
pur e
5-(4-{5-[2-(trif|uoronet$¥¥%gg§%%I]-1,3,4-oxadiazoI-2-
yl }bicyclo[2.2.2]oct-1- -2-one (3-H). Step F
5-(4-{ F
5-12-(Tf 1 uorom
}bicyclo [2. 2.
was stirred in ™
bor ohydride (20 20
allowed to stir to rooQ ‘
then | ayered with ethyl acetate (15 antFwat er (15

The ethyl acetate |ayer was extracted and dried
(I\/gSO4) Sol vent was renoved EN Y oto afford pur e,

(5t $CI5 {5- carbon ldumldazole
} H@ycl 0@2 Z]QCt I- ent HHQZ ol (3 405 St@ 200

5-(4-{

5-]2- (Trlﬁ uor onet hyI)phenyI'\i PS 4- oxadfB ol - 2- yl
}bicyclo[2.2.2]oct-1- yl)pentan-2-ol (3-1) (50 ng) was
placed in a sealed vialpin g sol ut| on of | 2KOH

met hyl am ne in et hanl 7.5 ). A small vrop/Hi@
scoop of neghyl a . vvas added and the vi al
was seal ed.| The seal led was heated to 150 C for 3

) phenyl ]-1, 3, 4- oxadi azol - 2-vyl
%71 0. 072 g)

d. The —«e: was di | ut B wF -@ acetate 150
m.), was h water (1%5%nl), &% \(l\/g’a

Et hyl a i uo.” 30 \Th pr 0

5- (4- N=0

1Fre 5[2(tr|fluorWhyl thenyl] 14€ 1, 2,4-triaz
ol -3 S Io[]ct 1-y{)Pent an-2-ol (3-J), was
purified b \pr @' phase HPLC on a C 18
silica gel IE‘oDurm using a gré

acetonitrile-water 4eEffered w 0.1%trifluoroacetic
acid. The effluent coptaining the pure triazole was

made basMeNWstFFAL0% NaHOQB, por at ed in vacuo to
renove mmemz/mmac toﬁl @ act edNwiN h CFj
met hyl enggghl oride. T /dr ed
(MyS™) and evaporated, and the rﬁl e G O
vacuumto provide the -41 WO 2004/088730

PCT/ US2003/ 040128 desired conpound. MS (EBESF) = 422.
(Mr1): 1H NMR (500 MHz, CDC13): 8 1.21 (2H, m), 1.23

(3H, d, J = 6.5Hz), 1.29 (2H, n), 1.57 (6H n), 2.13
(6H, m), 3.47 (3H s), 3.85 (1H m),
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7.51 (1H, m, 7.70 (2H, m, 7.85 (1H, m ppm 5
EXAMPLE 4 F/ CF3 \ NNNNON CH3 O "I 0O

w@ 2000088780 di i m dazole F le HOO / \ NH2 N O PEF/052043/#40128
NOH 4-B 0 CF3 KOH O H2N,N MOH/H20 H--- NN 4-DF
/I NO O ~j NOOH F/ NNNCF3 4-CNOOI / 4-E
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-42 WD 2004/ 058730 PCT/ US2003/ 040128 Step A: To a

suspensi on of 4-(nmethoxycarbonyl)bicycl o[ 2. 2. 2] oct ane-
Ste Al: -carboxylic acid

To a suspension of 4-(methoxycarbonyl)bicyclo[2.2.2]octane-1-carboxylic acid
(4-A) (0.906 g, 4.27 mmol) in dichloromethane (20 mL) was added 1,1°-carbonyldiimidazole
(1.04 g, 6.41 mmol). The reaction turned into a clear solution instantly with evolving of gas.
After the mixture was stirred at room temperature for 1 h, 4-fluorobenzamidoxime was added
(1.98 g, 12.8 mmol). Stirring was continued overnight. The mixture was then concentrated and
the residue was refluxed in toluene for 16 h. The mixture was concentrated and the residue was
purified by column chromatography using hexane/ethyl acetate as eluent (7/1) to give methyl 4-
[3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl]bicyclo[2.2.2]octane-1-carboxylate acid (4-B) as a
white solid. 1HNMR (500 MHz, CDCl5) § 1.96-1.99 (m, 6H), 2.08-2.14 (m, 6H), 3.71 (s, 3H),
7.16-7.20 (m, 2H), 8.08-8.10 (m, 2H) ppm. ESI-MS m/z (M + H) 349.2.

Step B:

The ester (4-B) (1.01 g, 3.06 mmol) was treated with KOH (0.52 g, 9.18 mmol) in
methanol/water (95/5, 20 mL). After it was heated at 60°C for 12 h, the reaction mixture was
concentrated, diluted with water, extracted twice with ethyl acetate. The aqueous layer was
acidified with 1N HCI aqueous solution and a white solid precipitated out. The solid 4-[3-(4-
fluorophenyl)-1,2,4-oxadiazol-5-yl]bicyclo[2.2.2]octane-1-carboxylic acid (4-C) was collected
and further dried by co-evaporating with toluene. ESI-MS m/z M +H)317.2.

Step C:

A mixture of the acid (4-C) (138.9 mg, 0.439 mmol) and 2-
(trifluoromethyl)benzoic hydrazide (4-D) (89.7 mg, 0.439 mmol) was first co-evaporated with
toluene three times. Dichloromethane (7 mL) was added to the mixture as solvent. To the
resulting suspension was added 2-chloro-1,3-dimethylimidazolinium chloride (743 mg, 4.39
mmol) followed by triethylamine (1.2 mL, 8.78 mmol). The mixture was allowed to stir at room
temperature under nitrogen for 48 h to ensure the completion of the reaction. The reaction
mixture was then diluted with dichloromethane, washed with water, 1N HCI, saturated sodium
bicarbonate aqueous solution, and lastly brine. The organics were dried over anhydrous sodium
sulfate, filtered and concentrated. The residue was purified by column chromatography using
hexane/ethyl acetate (3/1) as eluent to give 3-(4-fluorophenyl)-5-(4-{5-[2-
(trifluoromethyl)phenyl]-1,3,4-oxadiazol-2-yl}bicyclo[2.2.2]oct-1-y1)-1,2,4-0xadiazole (4-E) as a
white solid . 1HNMR (500 MHz, CDCl3) 6 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) 485.2.

Step D:

A mixture of above 1,2,4-oxadiazole (4-E) (115.2 mg, 0.238 mmol) and the

trifluoroacetic acid salt of methylamine (1.73 g, 11.9 mmol) in 2 2M solution of methylamine in
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4HON NN- OBn Et 3N GJEBC CH2Cl 2 15 5-C -44 WO
2004/ 058730 PCT/ US2003/ 040128 OoH

5-F

Preparation of 4-phenylbicyclo[2.2.2]octane-1-carboxylic acid (5-A)
Literature reference:
Chapman, N.B, Sotheeswaran, S., and Toyne, K.J, J.Org.Chem, 35: 917-923 (1970)
Step A:

To a magnetically stirred solution of 4-phenylbicyclo[2.2.2]octane-1-carboxylic
acid (5-A) (70 mg, 0.30 mmol) in methylene chloride (1 mL) at room temperature was added 2
M oxalyl chloride in methylene chloride (0.61 mL, 1.22 mmol). Two drops of catalytic DMF
were added to catalyze the reaction. The reaction was stirred for 30 min and solvent and reagent
removed in vacuo. Methylene chloride (1 mL) was added to the residue, followed by 4-
(benzyloxy)-2-(trifluoromethyl)benzoic hydrazide (5-B) (141 mg, 0.46 mmol) and triethylamine
(0.07 mL, 0.46 mmol). The reaction was stirred at room temperature overnight to afford
intermediate 5-C, N'-[4-(benzyloxy)-2-(trifluoromethyl)benzoyl]-4-phenylbicyclo[2.2.2]octane-
1-carbohydrazide, which was not isolated. To the crude product (5-C) were then added 2-chloro-
1,3-dimethylimidazolinium chloride (257 mg, 1.52 mmol ), more triethylamine (0.42 mL., 3.04
mmol), and methylene 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
(30 mL) two times and with brine (30 mL) once. The combined aqueous layers were extracted
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4- phenyl bi cycl o[ 2. 2. 2] oct ane- | -carboxylic acid (5-A)
Literature reference: Chapman, N.B, Sotheeswaran, S.,
and Toyne, K J, J.Og.Chem 35: 917-923 (1970) 5 Step
A. To a magnetically stirred solution of
4- phenyl bi cycl o[ 2. 2. 2] octane- | -carboxylic acid (5-A)

wieh e R PG s SRRSO i 98fy B 0Mgs00 ana

the solventuehened ohihasrno.d€hg @silte was cliroptagmayihpd omaidice Maths! 056 ethyl
acetat%_ﬁ'f ﬁé)&é}léscas RiGant Y@%@e 9?41 g&i:]ptzfl %@t ?kﬁ‘lﬁ'ﬁo%) ﬁ@ﬁ}@PS @-

action wa nt and
phenyieystals 300t deh 4Rl (SHBY. e 593 @flf e (1 n)
Step B¥as added to the residue, foll ovved by 4-
ben - 2- fl c h a

( 1412%?15@%3r ﬁla e saft ! o9 ‘é%( Rﬁi)emg(%g{) Fa '615 @
(benzyioRy))2- (tﬂiﬂ&oﬂoﬁ&dtyl)phen/}@]ﬁ—$4—phd$r@ﬂb16ﬁcld[9.(2tﬂ]t)c&rﬂpﬂbatflﬂ-exadlazole (5-
D) we?é’ ?x{sggrgiz%l 251&?1%_812@91? b el gﬁ%ﬁé %rgetganol}r( 3 mL, 2.61 mmol) and
heated al_- I5RERdvisiTaghtl after Qeigg chp(ém:;oom tgmpb@h,y@j,rtbezregetlon mixture was
partiti\ﬁﬂéd:lghtﬁ’ge} egg%l é':l'cétgdezﬁf thi) TRd Eﬁ@ra@é'dlbggeﬁfs%g&iﬁh ﬁlém@nate (30 mL).

The laygrsgysrg senaseted syl th ggggogq-,@yel)extrﬁ%tp(é wiithj tg(lfqrgwlgtﬁq%hglnalcgt@te (25 mL).
The c@rlﬁbfh%d E’Skgtani% 16¥ers WBi;éhx)ashgmﬂltmbhh& |eieE (MgBOI;) ded é‘ﬁviﬂ;)ﬁemoved in
re on was stirred a r :
vacuor e €t S Wi S8 rinutroblS PR, iR obifvetsppnase
chromzidgraphyersing@radignt ahuiionea thel) Zniat dtonitaitle (0.1 AT Ajl/watenD.1% TFA) to
100%tdc%ﬁ1t§féq0 Wt ’PFJ\%L!)%? lb%gn r&@ 1&1@71‘5%) ﬂ@ frﬁ&f%’s r<1:81‘iita1n1ng product were

re éextract
part1t10ned between saturated aqueous sodium bicarbonate (25 mL) and methylene chloride (15

mL). The layers were separated and the aqueous layer was extracted with methylene chloride (15
mL) three times, dried (MgSOy), and the solvent removed in vacuo to afford 3-[4-(benzyloxy)-2-
(trifluoromethyl)phenyl]-4-methyl-5-(4-phenylbicyclo[2.2.2]oct-1-y1)-4H-1,2 4-triazole (5-E).
MS: m/z 518 (M+1).

Step C:

The 3-[4-(Benzyloxy)-2-(trifluoromethyl)phenyl]-4-methyl-5-(4-
phenylbicyclo[2.2.2]oct-1-y1)-4H-1,2 4-triazole (5-E) (27 mg, 0.05 mmol) was dissolved in ethyl
acetate/methanol (1:1, 4 mL) to which 10% palladium-on-carbon (4 mg) was added. The
reaction was then placed under hydrogen atmosphere and stirred for 3 h at room temperature and
pressure. After appropriate evacuation of the hydrogen atmosphere, the palladium was filtered
through a filter aid with methanol (40 mL). The filtrate was collected and the solvent removed in
vacuo to afford 4-[4-methyl-5-(4-phenylbicyclo[2.2.2]oct-1-y1)-4H-1,2,4-triazol-3-yl1]-3-
(trifluoromethyl)phenol (5-F). MS: m/z 428 (M+1); 1H NMR (500 MHz, CDCI3): & 1.92 (6H,
m), 2.11 (6H, m), 3.41 (3H, s), 7.17 (2H, m), 7.24 (1H, m), 7.31 (2H, m), 7.38 (3H, m) ppm.
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SR CAEY
3

10  Step A:

-47 -



10

15

20

25

30

35

WD 2004/ 058730 PCT/ US2003/ 040128 EXAMPLE 6 O~ -N F3C
H3C-/ CH3
w@2(04/0523¢ Et hyl sul fonyl ) et hyl | bi cycl o[ 2. 2. 2] ocP€/UF1003/040128
-4-met hyl -5-42-(trifluoronethyl)phenyll-4H
-1,2,4-triazole (6-6) 5 HOw Ow SO P(O(CEt)2 O O
OO0- ~ 6-1 NaOWe, MeOH 6-2 OR 1. H2, Pd/C O [/ 1.
(CcoCl)7, DMF S O 2. McNH2 2. KOH, MOH 6-3, R = M
66-44, R=H NHVe O1. (COCI)2 SOH 2. ()NN \ \
N-N CFB’iet@l—(athlyl&ﬁl@bﬁd&ﬁtﬁan@}ﬁﬁos;ﬁmﬁatéQl B2 gpd.6:mmdly (MPoff, I. C. et al.

J. Orgzt 8E$ 120 ?%Sn gﬁg Shégi)o (1)1%/h48 cg 1()§Iﬁetp%xy?)icl}}ﬁ£[2 2. le o%ta%-lc?rboxaldehyde
(6-1) OrEgmy 2 mmol)C(Adeocla[W Kok G B. J. Org. Chem. 50: 1079-1087 (1985)) were
dissolved in 8 mL of absolute methanol. The mixture was placed under nitrogen atmosphere,
cooled in an ice-bath, and treated with 0.5M solution of sodium methoxide in methanol (8.8 mL,
4.4 mmol). The reaction mixture was kept under reflux for 4 h, then cooled to room temperature,
concentrated under diminished pressure, then treated with 2 mL of water and allowed to sit in the
refrigerator overnight. The mixture was filtered and the solid washed with a small amount of
cold 1:1 MeOH/water. The resulting white solid was collected and dried under vacuum to give
the unsaturated sulfone 6-2. MS (EST") = 287 (M+1).

Step B:

Sulfone 6-2 (880 mg, 3.08 mmol) was dissolved in a 1:2 mixture of ethyl
acetate/methanol (30 mL), placed under nitrogen atmosphere, then treated with 10% Pd/C (800
mg). The reaction was placed under hydrogen atmosphere and stirred vigorously for 90 min.
The resulting solution was filtered through celite, washed with methanol and ethyl acetate and
evaporated to give methyl 4-[2-(ethylsulfonyl)ethyl]bicyclo[2.2.2]octane-1-carboxylate (6-3) as a
white solid.

Step C:

Ester 6-3 (880 mg, 3 mmol) was dissolved in 10% water/methanol solution (100
mL) and treated with 1 g of potassium hydroxide. The reaction was heated at 60 °C for 1 h then
at 45 °C overnight. The mixture was concentrated in vacuo then acidified to pH 2 with 1M HC1
and extracted with three portions of methylene chloride. The organic layers were combined,
dried over anhydrous sodium sulfate and evaporated to give 4-[2-(ethylsulfonyl)ethyl]-
bicyclo[2.2.2]octane-1-carboxylic acid (6-4).

Step D:

Carboxylic acid 6-4 (810 mg, 2.96 mmol) was dissolved in 12 mL of anhydrous
methylene chloride under nitrogen atmosphere, treated with oxalyl chloride (2M in methylene
chloride, 4.4 mL, 8.8 mmol) and subsequently with 5 drops of DMF. The reaction was stirred at
room temperature under nitrogen atmosphere for 90 min, then evaporated and placed under
vacuum for 20 min. The acid chloride was dissolved in anhydrous methylene chloride (12 mL),
cooled in an ice-bath, and then treated dropwise with a solution of methylamine (2M in THEF, 8.9
mL, 17.8 mmol). Upon addition of the amine, the cooling bath was removed and the reaction
stirred at ambient temperature for 30 min. The mixture was diluted with 200 mL of methylene
chloride and washed with 1N aqueous HCI, saturated aqueous sodium bicarbonate, and brine.
The organic layer was dried over anhydrous sodium sulfate and evaporated. The residue was
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W®2004/06€0382 g, 4.2 mmol ) (Adcock, W, Kok, G BCT/AIS2003/040128
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Step BExr OH/ wat er. The resultlng white solid was collected
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entor G253 s Msvg?%%ﬂshf A7 o AR g . 6 975, 154
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The mf)&ﬁllél \x’ésr}gﬂ&&ldlﬁ)f Hﬁh W@§e et Wak éd&[e@ucg Rodi@ tentjRratWR8he cream-

net han cet.at rated t
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g 50 S A0 T 550 oo
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entrate n vacuo then aci

fractiopEVerawamiRed anctIEPRAER 19 HVES- @o&%ﬁeéwésugpnmww&%loﬂ 2.2]oct-1-
y1}-4-aRIBA-bge- (ukhiRr@h % phehﬁﬁg&lw 6661663 6s a wikitk §Bwder.

v G5 AL 01 BB MAL IR YR 1 0 )0 .

1.78 (ZIGIame,(D;w (681, a0| 2196 (EHl;)n)l 3; 25 (Eﬁ,gp AES IZEra)(;lidio)(BHc:s)a@JS?I (1H, m), 7.72
6= 10 2.96 mmol ) was dissolved in 12 nL o
(2H, ng)nﬁ;‘;%g( ﬁs )@rtnhyl ene chl oride under nitrogen
at nosphere, treated with oxalyl chloride (2Min
met hyl ene chloride, 4. 4ggang®B7mmol ) and
subsequently with 5 drops of DWMF. The reaction was
stirred at roomtenperature under nitfFggen atnosphere
for 90 mn, il__ﬁ@n evrat ed—and pINeeBd under 30 vacuum
for 20 mn. e\acd s/dléol (N
anhydr ous net hyl engSghl or| ) JO
i ce-bath, and therOtreated dropw se|vv|th a—Sol ution of
met hylamine (2Min THF, 8.9 nlL, 17CBgnmmol). Upon
addition of the am ne, the cooling bath was renoved

4H lr%t mdznhé7—J?LhI ori de and vvashed with 1IN aqueous HCl ,

sat urat ed aqueous sodi um bi carbonate, and bri ne.

‘ BnO + OMe
H OMe =N Y PPhsBr g
o) 74 5
O O > BnO
KHMDS, THF, 7B

7-A benzoic acid —
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35 The organic |ayer was dried over anhydrous sodi um

sul fate and evaporated. The residue was -48 WD
wWQo4/0868ry30 PCT/ US2003/ 040128 subjected to PCT/US2003/040128

chromat ography on silica gel eluting with a gradient

fromO to 3.5% nethanol in nethylene chloride to give

4-[ 2- (et hyl sul fonyl )ethyl]-N nethyl bi cycl o[ 2. 2. 2] oct an

e- 1 carboxam de 66=5 as a white powder. M5 (ESl1) =

288 (M+rl). Step E: 5 Methyl ami de 66=5 (220 ng, 0.77

nmol ) was di ssolved in anhydr oug Met@Meene chloride

2 ted @ th ox
(2 ) fepdpgeated @th o

drops). The sol ut iy was stirred at

oom tenperature

for 1 h, then solvent reno by evaporation under

di m ni shed pressure. The res+due was redissolved in
anhydrous toluene (2 nL) and treated with 5
[2-(tr|fluoronethyl)gﬂ&pyb% lHtetrazole (214 1OMe

mmol ). 10 Thg t upe WasMsét | uxed for 18 h.
reaction »W'o to ro¢)ﬁ1§ Mper at ure and
col oyed precipitate @as Tl €&Ped and, /Wa 0

3080my of crude product agyridiee HOMsEalt. The salt was
taken up in sgf hyl ene chloride/ 1IN HO and 4fge aqueous
| ayer was wastied with two additional portiomns of

nmet hyl ene chl oride. The organic |ayers were conbi ned
and evaporated and the residue was chronat ographed by

flash sil iquNgeI chr OWGWG@M ed
15 out 2,{‘ ra to 5%%——*
met hanol / | en hl de ppr @pri at HoCly

fractions conmbi ned and evaporated to give
3-{4-[2- (et hyl sul fonyl)ethyl IbFcycl o[ 2. 2. 2] oct - 1-

yl }-4-nmet hyl - 5-[ 2- (trlfluororr?t'hyl)phenyl] 4H
-1,2,4-triazole (6=6) as e powder. M5 (ESI' =
456 2 (I\/H) 1H NMR (500 13) S 1.46 (3H t,

POhz 1.6 HmMel I,219 n)OH
2yl (e Shrn
NN F3E 8 57 020 %éq c

3-14-[3- (Et hy] sul fonyl ) propyl | bi cycl or 2. 2. 2] -1-yl -
4-methy|-5-[7 rifluoromethyl)phe-nyll~

-1,2,4-triazole (7-J) H Ow BnO + Owe OPPh3 Br" (r)

@)
1) oxalyl chloride $S?;O NHMe
2) MeNH, /N < —; éo

7-1
1) oxalyl chloride
2 Hsc\/ \IQ_";O //N ~N
/N ~ N \ / \ I CFS
N\ ’ CFS /N
N HsC
H 7-J
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O O KHVDS, THF, B2 7-B 7-A benzoic acid -49 WO
2004/ 058730 PCT/ US2003/ 040128 Owve H2, 10% Pd/ C O BH3,

WO Bi4/08873HO 7-C Ove MsSCI Ove O CH2C 2 zl - ( OPCTFA052003/040128
pyridine MsO 7-D 7-E EtSNa S Ove rCPB A DW T CH2Cl 2
45 CO7-F 5 1) KOH 0 11,0 O waeOH, O OH 11 /-S-
to /-S;002) ag. HCI O 7-G 7-H 1) oxalyl chloride
~ O NHVe 2) MeNH2 -Z-~ O 7-1 1) oxalyl chloride ON,

2) N\ HBC -S\ 11-0 NCF3 N NNCF3 CN 7_J H3

Step A:
(Benzyloxycarbonylmethyl)triphenylphosphonium bromide (4.6 g, 9.4 mmol) was

azeotroped twice from toluene, and then suspended in 30 mL dry THF. Potassium
hexamethyldisilazide (0.5 M in toluene, 16.8 mL, 8.4 mmol) was added dropwise at room
temperature and the yellow solution was allowed to stir for 1 h, after which time it became milky
white. A solution of 4-carbomethoxybicyclo[2.2.2] octane-1-carboxaldehyde (7-A) (0.50 g, 2.55
mmol) (Adcock, W., Kok, G. B. J. Org. Chem. 50: 1079-1087 (1985)) and benzoic acid (0.015 g,
0.13 mmol) in 2 mL of dry THF was prepared and added dropwise by syringe at room
temperature. The mixture was heated to 90 °C and allowed to stir at reflux temperature, after
which time the mixture was diluted with 200 mL of ethyl acetate and washed consecutively with
50 mL portions of 1 N HCI (twice), saturated aq. sodium bicarbonate, and brine. The organic
layer was dried using magnesium sulfate, and the solvent was removed under reduced pressure.
The residue was chromatographed on silica, eluting with a gradient of 5% to 10% ethyl acetate in
hexane to provide methyl 4-[(1E)-3-(benzyloxy)-3-oxoprop-1-en-1-yl]bicyclo[2.2.2]octane-1-
carboxylate (7-B) as a colorless oil. 1HNMR (500 MHz, CDCI3): § 7.4 (5H, m), 6.94 (1H, d, J
=17 Hz), 5.77 (1H, d, J = 17 Hz), 5.21 (2H, s), 3.69 (3H, s), 1.86 (6H, m), 1.63 (6H, m) ppm.
Step B:

Diester 7-B (0.625 g, 1.90 mmol) was dissolved in a 1:1 mixture of ethyl
acetate/methanol (30 mL), placed under nitrogen atmosphere, then treated with 10% Pd/C (500
mg) and 0.1 mL of acetic acid. The reaction was placed under hydrogen atmosphere and stirred
vigorously for 2 hr. The resulting solution was filtered through celite and the solvent was
removed under reduced pressure. The residue was partitioned between 200 mL of ethyl acetate
and 200 mL of 1 N NaOH solution. The aqueous layer was separated and neutralized, then
extracted three times with 50 mL of methylene chloride. The combined organic layers were
dried over magnesium sulfate and the solvent was removed under reduced pressure to afford 3- .
[4-(methoxycarbonyl)bicyclo[2.2.2]oct-1-yl]propanoic acid (7-C). 1H NMR (500 MHz,
CDClI3): 6 3.62 (3H, s), 2.20 (2H, broad t, J =9 Hz), 1.75 (6H, m), 1.47 (2H, broad t, J = 9 Hz),
1.38 (6H, m) ppm.

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 at room
temperature. After 2 h the reaction was added to 50 mL of 1 N HCI and then extracted three
times with 50 mL of methylene chloride. The combined organic layers were dried over
magnesium sulfate and the solvent was removed under reduced pressure to afford crude methyl
4-(3-hydroxypropyl)bicyclo[2.2.2]octane-1-carboxylate (7-D) which was used without
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H -50 WD 2004/ 058730 PCT/ US2003/ 040128 Step A
(Benzyl oxycar bonyl net hyl ) tri phenyl phosphoni um brom de

W@ 2008/08873®. 4 nmol ) was azeotroped tw ce from PCI/USIV3/040128
and then suspended in 30 nL dry THF. Potassium
hexamnet hyl di sil azide (0.5 Min toluene, 16.8 niL, 8.4
mmol ) was added dropwi se at room5 tenperature and the
yel | ow solution was allowed to stir for 1 h, after
which tinme it became mlIky white. A solution of

4-carb th bi I 2.2 - |- b | dehyd
s BB St PSS b S 8 9P 1=
X 8- enzoi ¢ acid
Hz), 1%8 @%{5 “??%(% I&%ﬁf? (?ﬁﬁéq)%@%? %rrg I—ﬁg was prepar ed
StepIdnd added dropwi se by syringe at room tenperature. The
m ;(It ur Q{y‘dﬁyb@;ﬂ{@ (ﬁ@(f) ?1%, ﬂfgﬁﬁogkﬂha@\&%%ltv?%ﬁi 2.5 II?L of anhydrous
re rature, e ich.time, ur
methygie el Aot Sathbereeihyrd SishodRand fo S el
methanendfecylt dhleide (0368 mI5@.8unpdy dridatisred Ford INatHGbm(temperejure. The
mixturdy (ﬁivﬁéjt? ®flh 180 %ﬂ"(?? é?llle}g %EQQ@%B& Wa@ﬁl&(ﬁl \plrdll ?ﬁ'aﬁa—{b%s HCI, saturated
organic 1ayer was_ dri usi ng magnesi um sul fate, “and™
aqueoph godign\pégarbanate, ashieringd Thedeganielairerpspiried oueranhydions sodium
sulfaté 85 SHBoMRSL. %Qﬁﬁie‘?ﬂétﬁﬁhﬁﬁ-Rﬁwﬁl;’ldu@i@nyl%;éy‘]prﬁﬁylg\ﬁi%iklél
SPhed R eBttion ]

radi ent of 5% acetate in

[2.2.2%&@%@4@4& Eﬁ)li%%os g%f was used without pgﬂggation 1n the next
reactidn.| {H EMB- (60N, 65013 B-0ak2h2dh +.1F = h-SIHz)l 3.68 34 0] 204 (3H, s),
C s 1 I | at.e, 7~ s a colorless oil. 1H
1.82 (ﬁlbg‘“?gggo %,rr%c%%fg@?'@i}%l @%@,ﬁp}n-& 94 (1H, d, J =
StepB:7 Hz), 5.77 (1H, d, J = 17 Hz), 5.21 (2H, s), 3.69
3H, s 5 ; 3 :
( Mes%}él%@ EQ%'%(S)@; 10.% 'ngla_01§ @HF dfSolRETn Dmg %I)lh) and treated

. Diester 77=BT0. % . mmol ) was di SS¢ 1 a
with spdipnppthmghiolsie @idaye. 21 dcamabe Thesolaton weseirad)at 45" ade b, then
the nm%gﬁvag icc)ﬁlﬁ&ﬂ@ﬂt}gmm%p%fémyl 5&&{&: Arldends8ed yru{]iwwhﬁ%g\?éﬂugous HC],

: and 0.1 nL of ace .aci.g. e.reaction, .
then S Hgp S ER NS Loy OGN raln BT it rERIS g Was dried over
anhydrowgaodiugl yulfatrand evapordibe to ffardtmalgy! e 3uthyithio@sopyl]-

. [ r j d e .solv vede .. .
eyl 9 Sh T HAOBEL 11 A AL B8 p IR ffcsson
the neggstapen 200 nl of ethyl acetate and 200 mL of 1 N
1H NMECH 08 QVHE, | ODCI35he3 88 peauSH, 8y eI56MaH, § apar a3 sNGH, t, T =7.5

neutralized, then _extracted three tines with 50 ni of
Hz), 18R 6576l LoRI(@ilile L PKGL B HdTbkdant b1z dys GRlge
Step 25 dried over magnesium sulfate and the solvent was

renove reduc ressure t f.for - .

[ e CHURG R G5 TR S sty ip Belhting chloridg (G0 mL) and
treated ovith m-cB)oropkicbaik®ic @BIAA7 ¥z 6.2 gTDThSjoluBorBwaLstirRHd, at s)om temperature
for 2 E’rtg% dﬁltg 'f}“ﬁ&i@ggié ute]d \iutg éb% éﬁl‘ J'f é%gl?hﬁé g‘tf%%deéanﬁs%ésﬂgh w1t%1
saturatesh ayReUs; sodig dicarpemte. 4o thice With yaaraley aqreous peenpésylfite, then
twice ivith QbirABY diRbus SR bicarbonate, and brine. The organic layer was dried over
anhydrous sodium sulfate and evaporated to afford methyl 4-[3-
(ethylsulfonyl)propyl]bicyclo[2.2.2]octane-1-carboxylate (7-G) as a crude oil which was used
without purification in the next step. 1H NMR (500 MHz, CDCI3): & 3.68 ppm (3H, s), 2.56
(2H, q, J =7 Hz), 2.51 (2H, t, J =7.5 Hz), 1.80 (6H, m), 1.52 (2H,m), 1.42 (6H, m), 1.28 (2H, t,
J=7Hz), 1.02 (2H, m) ppm.
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m.) and borane (1 Msolution in THF, 2.17 nL, 1.3 eq.)
was added dropwi se at room tenperature. After 2 h the
w0 e@a58780 was added to 50 niL of 1 N HO and t heeT/US2003/040128

extracted three times with 50 nL of nethyl ene

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 oxypr opyl ) bi cycl o[ 2. 2. 2] oct ane- 1- car boxyl at e
Step G- D whi ch was used wi thout -51 WO 2004/058730

PCT/ US20Q3/ Q4 rificatiaon in the t ep.

R ( SSBaHe CBdcl ame s bspived 1T RAeQBlHor BG'mo) ana
treated with pblaysiurh.hg8raxédd, (3rg). The S@lufi@Hwasytirrel. of todr? mp¥rature overnight,

.1 . t g /=D
then tfe Bfsule o HichEwath TR HOL T ERFRTISE gyt 30 ailr methytene
chloridet e @reanic hyor Wetedrigdever anltydotge nodivmowifatrapd evamaatedito afford 4-
[3-(et?3’ £J§f§gy12}15_rgbﬂ?o§&ﬁié[g%i]o &%-1-??&6 ﬁ:fééicf L wfnl?:'g%s%ed without
purifcali U det oL NAE (08 MHE. GPEL a7 (B o g 294 2,

dd, T et ByHiz)ar.e4 aire, A))d . Asashad), widcheiNmgpeous HC

Ste li_aturat ed aqueous sodi um bi carbonate, and brine. The
¥ gani ¢ | ayer was dried over anhydrous sodium sulfate
and ev@pdoayledacid id 3.0 del Imadoy) was dissolved in 50 mL of anhydrous

et TR AUATHLR GLI DU IEUD Ml Bl mvin
chloridg.tleumLpis-4 mineed) arshsubgequratlywith 5 drenscafilMF. The mpRtion was stirred
at rooﬁ%@&péﬁﬂ%ﬁé ﬁ%ﬁi‘- %ﬁfog@g )éltr&?s ﬁe;rgLforth Iﬁin:th%? %\7/%&91'@5[6&; aﬁt?’placed under
vacunip gy 28 )mlp e aid E}aloééwaﬁiﬁsaﬁ%ﬂétae ’cﬁpﬁ%\)@g&wgb% prige (12 mL),
cooled th &ddcgbathOandl thewirgat¥dSrogivise Mithealsdlitidat retlylainine@NI in THF, 27
. SR A ol SO SIS B b b T kb B
reactiotgirredat embienttsngieramre dond( inl Otherrhixtfre stab diluted etitht 200 mL of
methﬂé}fé c‘ﬂﬁ)ﬁﬁg Ind WaGRaWit 1k nggrfbggmhgajgerz}ted @l?e@u%é&un?ﬁécarbonate,

sat'urated aqueous sodi um 3, and brine.
and bgngy aHlecorgajelayiasasaiiedpver ahydmnp yefignsuagiandevaporaigde The
residllgﬂﬁbg @Ml?j@(ﬁéc.ﬂ{cﬁfl‘lr&ﬁat@éifa?hﬁ Bﬂ?ﬂibiﬁ/ bel 2e:1u2tin Witht a gradient from 0 to 3%
-lo-(.€e | 0).pr CVC . ocC -
methgpoLR Ak %@%?ﬁﬁsdﬂ&yféPﬁw%mpyu%-@wﬁﬁgwm%@-2-21°ctane-1-
carboxdrhide G4l apunititegaisiden MS (EESD*) t:hase)zr(}smi:l).s!tc ep. 1H NWR (500
1 ‘ )G . ) 6 q 5377, -
AN O PSSR oGR8 Lo gy .11 1

2.82 (BHHLA)= 4 HzA A .36 m),, 1.45 @81, (D], 28 (21, m) Ppreiz) , 1. 02
Steplt2H m.. Step F: Sulfide 77=F (3.0 g, 11 mml) was
di ssol ved in matzt;il ene chloride (50 nL). and 25 treated

wi th Ve e b (3G g.dedmmpbogyasalissolyed ingghydrous methylene
chlori@® (34l p Bnd'@satét with 0falgl cHlGa® QRIpehahyese cHlofde? 1156 mlL, 3.12

mmoli HE@%{Z%@%EH%?@W%#%&? S ir},gdtattl rolo%)terrrane(r)z{ture E)rh Hl,e then solvent
removed by evaporation under reduced pressure. The residue was redissolved in anhydrous
toluene (7 mL) and treated with 5[2-(trifluoromethyl)phenyl] 1 H-tetrazole (368 mg, 1.72 mmol).
The mixture was refluxed for 18 h. The reaction was cooled to room temperature and the
precipitate was filtered and washed to give 300 mg of crude product as the HCI salt. The salt
was taken up in methylene chloride/IN HCI and the aqueous layer was washed with two
additional portions of methylene chloride. The organic layers were combined and evaporated

and the residue was chromatographed by flash silica gel chromatography. Elution was carried
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sat urat ed aqueous sodi um bi carbonate, then twice with
mat ur at ed aqueous sodiumbisulfite, then twice wth
W@ atu0s876@l aqueous sodi um bi carbonate, and briPeT/uSive3/040128
organi c |l ayer was dried over anhydrous sodiumsulfate
and evaporated to afford nethyl 4-[3 30
(et hyl sul fonyl ) propyl ] bi cycl o[ 2. 2. 2] oct ane-
| -carboxylate (7-G as a crude oil which was used
wi thout purification in the next step 1H NI\/R (500

out w%ljzi g%%?%]ﬁm% t?om6 tgg% 1&1 51(?1)niet§¥} OIMe quh_egafI:)roz)ﬂate

fractiqr@ yemg coribiald gt vappratet. td &ive B 4-{3- (eth]ylml%nb‘lz)pl;opil]lﬁiﬁyclo[z 2.2]oct-

-yl}- : %?@ Eé‘éﬂ\éﬁﬁ ?é?@ﬁ ggﬁm LR %?ﬁ;;é%;éﬁ fle; 7.56

(1H, rﬁy@rmsﬁes)@og)(zﬂ erH@m 2095 %@ﬁn?tz 19 @1, ah), m@gzﬂ m), 1.62 (6H,
ure. overn e mxture was aci ed
m)’l Eﬁifa:kr bﬁ@ge&ggt)tpgalfour times with 50 niL of

nmet hyl ene 5 chloride. The organic | ayer was dried over
anhydr ous sodi um sul f at e%@%@orat ed to afford 4-
[ 3- (et hyl sul fonyl) propyl 2.2.2] octane-
1-carboxylic acid (7=H) which was used w_t hout
purification in the next step 1H NVR
CDC13): S 3.03 (2H, q, J = I—EI\29
7.5 Hz), 1.84 (8H,_m, g N
Step H 10 Carboxyf i W- S OI an)I) was
di ssol ved i n 500MS-6 eous NﬁNhyI ene® chl ori de
under nitrogen at :Q%Ehere treated with oxal vyl
chloride (2 Min ylene chloride, 16.2 nL, 32.4
nmol ) and subsequently W|th 5 drops of DMF. The
4-Methglh34] ypbdnylhf 3m t enper at ur e under
[(mﬂﬁﬁrbﬁl%‘?ﬂs@fdﬁ‘?ﬁ&ﬂ?ﬂ81c§1616[29921?5b{‘1-v1)nﬁ@ 1V ARRLAIAE. @
placed under vacuumifor 20 min. The acitd chlori ae was
di ssol ved i n anhydrous nethyl ene chloride (12 niL), 15
cooled in an ice-bath, and then tr dji_ W|se W th
CGHGol ution of nethyl am ne Min E%ﬁ%f : OR
nmol ). Upan addition of the net h)ﬂ ’cool iing
at h was ¥EaBYBdB énd t he cacti de&tirred at a

per at P m xture di I uted
O L okﬁ'ﬁ\ﬂéghy ne ch de and3 )/\&m%@aﬁlth I
Cgfﬁd\ﬁous HCl, saturated aqleous sdefzlpebPVidipdnat e,
Brine. The organic | d&PeMgas dried over anhyd€&uie
sodi um sul fate and evaporat.ed. The 20 resi due
8-4ubj ected to chromat ograBy on silica gel el ut:/@ \ﬁt‘iﬁ
a gradient fromO to 3% methanol in ethyl acet8ikRgS0.CH;
gi ve
4-[ 3- (et hyl sul fonyl ) propyl ] - N-net hyl bi cycl o[ 2. 2. 2] octa
ne- 1- carboxam de 77=l as a white powder. MS (ESr) =
302 (Mr1l). 1H NMR (500 MHz, CDC13): S 5.56 (1H, br s),
3.02 (2H, g, J = 7 Hz), 2.94 (2H, dd, J = 7.5 Hz),
2.82 (3H, d, J =4 Hz), 1.80 (8H m, 1.45 (9H, m,
1,28 (2H, m ppm
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25 Step |: Methyl amde 77=I (0.470 g, 1.56 mmol) was
di ssol ved i n anhydrous nethylene <chloride (5 nL) and

wo e@assi3ni t h oxal yl chloride (2Min net hyl enePCT/US2003/040128
chloride, 1.56 nL, 3.12 mol) and DVF (2 drops). The
solution was stirred at roomtenperature for 1 h, then
sol vent renoved by evaporation under reduced
pressure. The residue was redi ssol ved i n anhydrous 30
toluene (7 n.) and treated with 5
[2-(trifluoromethyl)pkenyl] 1Htetrazole (368
mmol ). The m xt ur efwasSRefORaxed f or L#é& The
reacti on was cool edl to roomtiﬁgﬁ%ﬁl’ 3@k ‘
préefigfiQaf e was fiTdeyed and Red to give 3
crude product as ff{ie HO salt. The salt _ W ,
L\pﬁ\ﬂr%‘ﬂ%ene chl origé/ 1N HC ag?_i gf%éqiu@%g ayer was

d t wo itj.onal porti2 of net hyl

chlori de. The orga '@2M§yers m@)&HMé,nﬂdFand%NHCHC’
evaporated 35 and the residue WikChr omat ogr aphed_ by
flash silica gel cH-Emat ography. El ution was caPrh ed
-53 WD 2004/ 058730 PCT/ US2003/ 040128 out with a
gr adi ent rang:i ng fromO to 5% net hanol / net hyl ene @

chl ori de1) {GIEQppPbiti ate fractions were combi ned
evapor at@d,Cl gi ve N

3-{4-[ 3- | |]6 t-
AT e e oy S S

-1,2,4-tri Q a white lpowder. M5 (ESI)
470.4 (M+l) N500 MHz, 13): 8 7.87 (1H, m,
7.72 (2H, m, 6

(1H, m), 3.49 (3H s), 3.05 (2H,

q, J=7.2Hz), 2. Hm, 2.18 (6H n), 1.88G2H n),
1. 62 (6H, ’fR}U,e”f:Eé&’e%H, t, J=7.3 Hz), 1.36 (2H,
ppm EXAMPLE 8 H3C N 11 -1 ,NCF3 O=S N i CF3 10

Step A¢- Met hyl - 3-12-(trifl uoronethyl)phenyl|-5-(4-{2-

b cyc R 005 i L ARHURH Y ghosphoniym brppice 0 4z 2.8 mmal
in THF {30 m)BBR’C Wae added pasassivntchagpmethrldisiazdp@8M Haokpene, 48.6 ml),
dropwiddVver 5 T F)re BB ture Wasathwed RYW s BF to room temperature over 1
h, then cooled again to 0°C and treated with methyl 4-formylbicyclo[2.2.2]octane-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 EtOAc (350 ml). The organic

phase was washed with aqueous HCI (1 N), saturated aqueous sodium bicarbonate, and brine,
then dried (Na;SO4) and concentrated in vacuo. The resulting solid was purified by flash silica
gel chromatography, eluting with a gradient 0-4% EtOAc/hexanes. The resulting methyl 4-
vinylbicyclo[2.2.2]octane-1-carboxylate (8-B) was isolated as a clear, colorless oil.
Step B:

To a stirred solution of olefin 8-B (1.6g, 8.3 mmol) in THF (20 ml) 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 sequentially with ethanol (14.5 ml), aqueous NaOH (5N, 5ml), and hydrogen
peroxide (30% aqueous, 9.7 ml). The reaction mixture was acidified to pH = 2 with aqueous HCI
(1 N) and extracted three times with CH,Cl,. The organic layers were combined, washed with
brine, dried (Na,SO4), and stripped. The resulting alcohol 8-C was purified by silica gel
chromatography eluting with a gradient 30-50% EtOAc/hexanes and isolated as a clear, colorless
oil.

-55-



10

15

20

25

309

CO2Me CO2Me CO2Me 8-A 8-B' 8-C R= H8-D0 R = SO2CH3
-54 WD 2004/ 058730 PCT/ US2003/ 040128 SO2CF3 (1) KOH,
WERBDIEBEAPCF3 CF3SO2K H20 Bu4Nl (2) (C CO 2, BNFUENB3/040128
140 C CO Me CH2CI 2 CONHCH3 2 (3) CH3NH2, THF, CH2Cl 2
8-E 8-F (1) (GACO2, DWW\ CH2C2 0 (2) NNOg 1
CF3 N,N CF3 toluene, reflux 8-G Step A. To a stirred
solution of nethyltriphenyl phosphoni um brom de (9. 1g,
12.8 mol) in TFIF (50 n) at 0C was added potassi um
Ste @exanethyldisilazide (0.5Min toluene, 48.6 m), 5
opwi se over 5 mn. The resulting m xture was al | owed
to war i wfution of(atnmhbbiirﬁe(rlaﬁguV 4 nowel) il CHCLt(RSmb omirielihe (1.5 ml)

was c@&?ﬂi fb (S"@bzg'ﬁ tPe{ﬂ% g@@?ﬁlaﬁ\ésﬁlﬁo tcm() ide )g][ 65 ml, 21.3 mmol), dropwise

I'C oct ane-1-car
over Y mitagha ﬁeacu?)/n letgte s allpwedytey warmp gmooml@meraglge tharyytirred for 3 h.

EtOAL %3@0%1) Wes- aacéefﬁ?id)the Efg%nfc ﬁidt \ﬁ:ieknwz(ijﬁlhffdllj };bgtg a\%ﬁi&o@g{(‘i‘lr(@ﬁf) three
tlmesa(sgaﬁatﬁﬁqn ?quegﬁ% oy Eicerob%ﬂfgéwowsmﬁ@m mﬁf?‘h"%&%‘é%@f was dried
(Na,SG), ahd anppe(Sa)tyjdEldtnﬁiﬂh}a%@H&eﬂ@tﬁulfbﬂd}@@]dmﬁameycl@{ad 2]octane-1-
carbogﬁht@%@]aﬁa%%@ spna edH(N‘fé!iij%é B gg bf S?F@Eh'rﬂ) 1.66 (2H, t, J =

e resulting soli
7.1 Hg), [Li84 46Hgm), M(@ﬁhsbér@dﬁﬁ, s)ewe (2, W, aHga ppinent
Step P- 4% Et OAc/ hexanes. The resulting nethyl 4-

vinyl bicycl o[ 2. 2. 2] octane- 1 -carboxylate (8-B) was
i sol at @oSCAKion of|3RK(0-2e & Bﬁﬁ@@@olbu Hotasspgbm@uow%hanesulfmate 03

g, 1.738tnhih618dm8 @éttabh@/[hn%oﬂhﬁf iofid8 (@11 &, ®g mrﬁol$ ilDME (3 ®1) Wik heated at

140°41f°6 8% ﬁ%‘y\gfﬁéog% IaHP?%’ﬁe%Bﬂ’\l%{’q?‘&%‘dw ?S&h%‘l ?‘F"A{%ﬂ toﬁg}%tempemmm
and diletath enithtE1OA (00 ml)Barkl, washed with eqieods $¥8 (& DN)itab ltiyneaiah brine. The

organﬁct IE?ERQ%S Qlil'léd gN%b;;) @8‘1{)%8&' Sdnhl%gdn{a%\éram)on fPaQﬁi silica gel, eluting with

a grad1ent 5- 20% EtOAc/ hexanes. The resulting trifluoromethylsulfone 8-E was isolated as a
white solid. 1H NMR (500 MHz, CDCI3): § 1.50 (6H, m), 1.78 (2H, m), 1.82 (6H, m), 3.17
(2H, m), 3.67 (3H, s) ppm.

Step E:

Methyl ester 8-E (0.035 g, 0.11 mmol) was converted to the methyl amide 8-F
using the methods described in Example 6, Steps C and D. The N-methyl-4-{2-
[(trifluoromethyl)sulfonyl]ethyl }bicyclo[2.2.2]octane-1-carboxamide was isolated as a white
solid; MS (EST") = 328.2 (M+1).

Step F;

Methyl amide 8-F (0.030g, 0.092 mmol) was converted to triazole 8-G using the
procedures outlined in Example 6, Step E. 4-Methyl-3-[2-(trifluoromethyl)phenyl]-5-(4-{2-
[(trifluoromethyl)sulfonyl]ethyl }bicyclo[2.2.2]oct-1-y1)-4H-1,2 4-triazole (8-G) was isolated as a
white powder; MS (EST") = 496.4 (M+1).

EXAMPLES 9-102

Following procedures similar to those described above, the following compounds
of formula Il were also prepared:
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per oxi de (30% aqueous, 9.7 m ). The reaction mxture

was acidified to pH =2 with aqueous HO (1 N) and
wezimasied three tines with CH2Cl2. The or gani BCT/agm®03/040128

wer e conbi ned, washed with brine, dried (Na2S®»), and

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 cl ear,

colorless oil. -55 WD 2004/ 058730 PCT/ US2003/ 040128
Step C Asolutlon of al cohol &@(1.5g, 7.1 mol) in
CH2C12 (7.5 m), pyrddi S/M)g_was cooled to OC
and treated with msﬁ‘ha on hl oride (1.65 m,

21.3 mmol ), dropwise o 5 mny,The reaction m xt ur e
was allowed to warmto roomtenpdrature, then stirred
for 3 h. 5 EtQAc (300 m) waflladded and the organic
phase was washed with aqueous HO (1N) three tines,
sat urat ed aqueous sodi um bi carbophate two tines, ?%gent
brine. The organic |layef was_drigd (Na2804) an

st {iEméd| to yi eRY nethy| R2 RL Ton
4-{2-[ (et hyI sul fonyl )o&y] et hyl }bi cycl o[ 2.2.2] bct,ane-

1- rcarborytrate 8D as ajwnite sojid.—_1IH (500 VHZ;

CDC13): 6 1.52 (6 1. 6813 2H t,iﬂ—@lw

1. 84 %GH H@@%& s), 3.69|(3H sP=4. 29 (2406,
J £7.2 Hz) ppm 10 qrm DA solutidnCof 8-D (0 25 g
0. 86 nmm pot assi um t}ifl uor omet ha es atel (0.3

g, |1.162 ‘rﬁ%}/\aﬂﬁ\t,g% r abuCH=zamMmpPNi um i de (O 15359,
0.4 mmol DMF (5 rH) was heat ed atHC 4OC for h.
ungler—rtrogen atmosphere—The SpHut o et hen

copled tp rom ure _and di l uﬁ%
(100 1H ) | s v afdBous| HO (13
angd brine. The 15 organic |ayer was drOled ( Na2S5™4)
stfi pped| and chromat ogfaphed onjfla ca gel ,

el yti thh/\q/gW{J‘i 5 %EOAC/ Th
resul% yHe®i f I Gor orret hyl sul fone vva oI at (=d%§g a

)

whiite solid._1H NVR (500 MHz C "1‘2\ 1. 50 (R 1, —m
1.78 (ZHL m, 1.82 (6H {m, 3.17 IzgO 71 (3H,
s) |ppm  Biep-E yl €Hzr 8-E ( 041168
mupl ) was Eonverted to {he met hy anMg 8- F u3| ng t he
methods—gescribed T Exanpte 6, Leps p D—The

N- et hyl 1 4-{2-

[ (1ri¥ upHaeet hy!) Sul'f ny|]Céi:hy|;bic}c| /2.2] | 384

octtane- 1 -carboxanmi de Wwas isol ated aSa white |solid;

MB[(ESF) = 328.2 (Mrl). |Step F. P5 thi] g de|8-F
(0. g $ conyerted to gl e 8-
usi nggfqh(% rocedures outl i nesg [ St e=pgl':l.6
4- Nethy-l3—[2 (triﬂuor::nf'ethy:),p.eay. o
16 He,o/\/\/1Lg CH3 % é 422
FsCO
17 | He” > 7 , CH3 %‘Q 354
HO
18 HSC/\/\/E’» CH3 : 382
EtO
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[(trifluoronethyl)sulfonyl]ethyl}bicyclo
[2.2.2]oct-1-yl)-4H1,2,4-tri azole (8-G was isolated
W@200a/058%30 t € powder; M5 (ESf'-) = 496.4 (M+l).PGDUS2003/040128
EXAMPLES 9-102 Fol | ow ng procedures simlar to those
descri bed above, the follow ng conmpounds of fornula

Il were also prepared: -56 WO 2004/ 058730

PCT/ US2003/ 040128 R3 ~-R1 -t~~N 12 R 111) Parent

Ex. # RRR RI lon inlz 9 H3C CH3 Q 406 FC 10 H3C

P352THITH3ICEH3 r2—CH 12— H3C 3356 3—H3C

13 356
3 /]>4\/I;BQ'/?71,CI-I3 %ﬁﬁ M,E% Shid P4l
I\/b()lmc 422 F3CO|17 H3C, C 3 HO 18 HS%8
CHB p 382 EtO 19 H3G CH3 OCF3 422
21 H3C/\/\/ CH3 % OH 354

23 ch/\/\/l‘u CH3 E@Me 352

MeO OMe
24 Hsc/\/\/zi CH3 % 398

25 Hsc/\/\/k" CH3 i;@m 382
26 B S e %‘_Q 400
HqC

U

Ay

398

28 HSC/\M CH3 - ;@_@_F 374
29 HSC/\/\/??L CH3 i—@ 374

E

30 HSCW CH3 g _@_OH 372
cl

31 HBC/\/\/Z'L CH3 %@—om 402
FaC

32 Hso/\/\/?‘.% CH3 3 —@—on\ne 436
HO

33 Hsc/\/vzi CH3 %‘_O‘ OH 370
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-57 WD 2004/ 058730 PCT/ US2003/ 040128 20 H3C\ CH3 V /
\Owve 368 21 HC\ CH3 / \ OH 354 3 22 HBCCH3 k / \
w@ho03/p28733 H3C ' CH3 k / \ Me 352 MO OVve 24P¢E130S2003/040128

CH3 V-b\ 398 MO 25 H3C CH3 Me 382 26 H3C CH3 400
MOS - MO 27 H3C CH3 W 398 28 H3C CH3 F 374 29 H3C
\ CH3 374 30 HBC CH3 CH 372 C 31 H3C CH3 k / \ Ow
402 F3C 32 H3C ~ CH3 Ow 436 HO 33 HBCCH3 k / \ OH
370 -58 WO 2004/ 058730 PCT/ US2003/ 040128 F3C 34 H3C

\ GH37 OH2422—vbe—3% H3CCH3TK /F(gjve 382 Br17 36
H3C CH3 \ 418 MeO 7775
34 | He” > CH3 1 on | 42
Me

35 H3CW CH3 EOOM o 382
Br.
36 HSC/W%" CH3 3@ 418

MeO

37 HSC/\M CH3 z,—@vomaph 474
NC

38 H3C/\/\/l‘t, CH3 %@ 363
o)

10 chw CH3 3)\© 366

A\
40 H3C/\/\/?’% CH3 < 339

41 chw CH3 % / 339
=&

N
B o~ | CH — ;\> 340

4 | o ~"~% | CH3 OO 388
45 | o ~"~"% | CH 388

46 HSC/\/\/zi CH3 N\ 378

-59.



37 H3C CH3 OCH2Ph 474 NC 38 H3C CH3 363 0 39 H3C
CH3 366 40 H3C CH3 339 N 41 H3C CH3 339 42 H3C CH3

woR®8H85876) 43 H3C CH3"N. 340 N 44 H3C CH3 388 pdBUBRQ3/040128
-59 WO 2004/ 058730

CH3 I \ \ 388 46 H3C\ CH3 378
PCT/ US2003/ 040128 47 H3C CH3 N 377 48 H3C CH3 & 389

49 H3C CH3 N 377 H C 50 H3C CH3 \ 378 S MO 51 H3C

CH2CH3 \ 382 M 52 H3C CH2CH3 \ 366 53 H3C 364 C
54 CH3 / \ 373 C

47 HSC/\M CH3 N 377
N
H
2, N
48 | o T CH3 S 389
Z
N
H
Cl
50 | po "~ | CH3 E/Z_} 378
S
MeOQO
51 HSCW CHCH3 % 382
Me
52 H3C/\/\/1L" CH2CH3 %‘G 366
53 Hsc/\/\/ls, N E_Q 364
: N Cl
o Y\/ CHa %-G 73
y Cl
55 Y\/ CH3 3 z > OH 389
56 HSC/\/\/ZLQ g < l %——@ 365
MeO
57 HC™ " %, CH3 E’G 340
FaC
58 ch/\/li CH3 : 378
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55 CH3 OH 389 56 H3C/ 365 MO 57 H3CCH3 / \ 340
F3C 58 H3CCH3 378 -60 WD 2004/ 058730

wEAAES2Z003/ 040128 Cl 59 H3CCH3 \ 345 M 60P¢3CS2003/040128
CH3 Owe 354 CI 61 H3C CH3 OH 361 MO 62 H3CCH3 / \
OH 356 Me 63 H3CCH3 OH 340 ci 64 CH3 343 MO 65
CH3 338 F3C 66 H3C~/\ CH3 364 MO 67 H3C,/., CH3 k
-b\ 326 68 H3C,/ , CH3 k \ OH 312 C 69 H3C,/\
CH3 k / \ 331 MeO 70 H3C' -\ CH3 OH 342 M 71

H3C-"7-,TCH3 OH 326 CI
59 HSC/\/E CH3 %”‘G 345
Me
60 H3C/\/16‘, CH3 A Z > OMe 354
G
61 HSC/\/LLLA CH3 % z > OH 361
MeQO
62 Hg(_;/\/LLg CH3 % Z > OH 356
Me
63 H, e > %, CH3 3 2 > OH 340
Cl
64 > CH3 %_G 343
MeO
65 >— CH3 %_G 338
oG
66 HaC_*, CH3 3 364
MeO
67 HaC _*, CH3 %_G 326
6 HsC CH3 %,4®70H 312
ol
69 HiC %, CH3 3‘@ 331
MeQ
70 HeC._*, CH3 \ z > on | 342
Me
71 HaC _*, CH3 %‘OOH 326
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-61 WO 2004/ 058730 PCT/ US2003/ 040128 M 72 H3C-, /-,
CH3 Owve 340 C 73 H3CG,,ACH3 Owe 361 Me 74 Hp'-~/\
wW@CRkB4k05973d OVe 356 Cl 75 F CH3 v/\-0OH 365 F3PCT/V82093/040128

CH3 382 M 77 FCH3 k/ \ Ow 358 Cl 78 F CH3 k Ow
379 C 79 HBC"S CH3 / \ OH 407 C 80 H3C-~S-\/, CH3
/ \ OH438 O0O81 CH3 CH3 V/ \ 282 F MO 82 F/ CH3
k :b\ 348 MO 83 HCH3 298 Cl 84 H CH3 302 -62 WO
2004/ 058730 PCT/ US2003/ 040128 F3C 85 H CH3 336 86

CH3—3274 Me

72 HeC._*, CH3 E‘G—OMe 340
]

73 HaC %, CH3 *g—@-om 361
Me

74 Ho CHj3 %_GOMG 356
ci

75 F/\/zi CH3 E‘OOH 365
FaC

76 F/\/li CH3 @ 382
Me

77 F/\/?‘a CH3 %@om 358
Ci

78 ESN CH3 %GOM(; 379
ol

79 Hso/\s/\/?’i CH3 %—@OH 407
3 oI

NN
HC™ S

80 ¥ Y CH3 %’-@‘OH 438

81 CH3 CH3 E*@ 282
F MeO

CH

82 F)\f 3 ;?’,@ 348
MeQ

83 H CH3 %_G 298
ol

84 H CH3 5%,@ 302
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MeO 87 CH CH3 374 Me 88 CH3 358 89 CH3 / \ OH 360

F3C N MO 90 CH3 / \ 450 MO 421 91 NN CH3/ \ OAOC
WO20048887300 CH3 422 0 Me 93 H3C SO CH3 402 H3Cx/842003/040128

MeCH3 4 56 0/ F3C 95 CH3 470 _ F3C 96 Me o So CH3

442 F3C 97 Me---SA CH3 440 11 0 -63 WO 2004/ 058730

PCT/ US2003/ 040128 FC 98 Me 0 SD CH3 / \ 470 F3C 99

CH3 484

FC
85 H CH3 3%4@ 336
86 @—é CH3 %—@ 344
MeO ‘
87 @——é CH3 %_G 374
Me
88 ©—§ CH3 3‘“@ 358
89 ®—§ CH3 §_~©~OH 360

90 TS—E CH3 %"@ 450
s
_ MeO

: Cl
AN
92 | HC 7 CH3 %@ 422
Me
TN
93 | HeC O//S(\;\)Z CH3 @ 402
= F.C
Me - 3
04 O//S\\;\/\f CH3 %‘G 456
/L FoC
95 ,/s\/\/%’ CH3 : 470
0 o
Py FaC
96 Me O,,S\\O CH3 @ 442

P '
o7 | Me &SI)/\/’%, CH %_G 440
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15

F3C 100 S, CH3j \ 490 O\p F/ F3 101 1 S CH3 508
pOC 102 HC2 CH3 / \ OH 402 3 EXAMPLE OF A

WERVARNRCZEUTI CAL FORMULATI ON As a speci fi c enborPCTrER1008640128
an oral conposition of a conpound of the present
invention, 50 ng of any of Exanples 1-8 is fornul ated
wth sufficient finely divided |actose to 5 provide a
total amount of 580 to 590 ng to fill a size O hard
gelatin capsule. Wiile the invention has been

dgscribdd and r1TTustratled in referenE@to speci f
enbodi ngntMe g ey, hose ski | |
appr @i gte thatyarious ch ges, ﬁﬁ%l

substituti ons can be de therei i eoartl ng
Fgﬁ/entl on. [For

frlomthe spinit and scope of the 10

ex efe;&\ ' osages~ghher| than t Rreferr
dosg§9as S ,§{th her ej na %ﬁg may } cab| g’gé
consequence Qariations in the respon =réness| of the
hurkran bej n eated for a parti kk“;ul aF3;@ondi ti on|

Li kew se|, phar macol pgi esp ETY ry
aclcot¥ ng t nysdepend ngelﬂIr on : t4¥@e

cojmpound; sel ecOedoor whet her t he

phiar maceuthcaj~carriersy as well

formul atj on @ node ofj adnjni st yed,
anfl ¥iich| expectedgvaciafio 3or  he08
results pre conbé lated in acc e

obfects—and—practi ces of The pregentgjnventron. |1t 1S

i nt ended| t her §f ore t hat t%&kinvnntlo be [imted only
by th@Qsc%oE a| ms Wi ch| f ohhat $én
claims be'3Fnterpreted as broadl _y/easonabl e.
- 64 WD 2004/ 058730 PCT/ US2003/ 040128 V\HAT IS CLA NED
I'S: 1. A compound of structural formula l: R4 NN

EXAMBEKOE-A PHARMAQEUTICAL 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 hereinabove
may be applicable as a consequence of variations in the responsiveness of the human being
treated for a particular condition. Likewise, the pharmacologic response observed may vary
according to and depending upon the particular active compound selected or whether there are
present pharmaceutical carriers, as well as the type of formulation and mode of administration
employed, and such expected 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

interpreted as broadly as is reasonable.
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12 R4 R (1) 5 or a pharmaceutically acceptable
salt thereof; wherein each p is independently 0, 1,
w@e002/05853ch n is independently 0, 1, or 2; X iBCT/US2003/040128

sel ected fromthe group consisting of a single bond,

0, S(Op, NR6, O R6 R R6 R O NNNNOSi ~NS~

N6 YQ\OR1RO0O06 R6E R jOAl O OOI10 Rl is

sel ected fromthe group consisting of arylcarbonyl,

(CH2)n-aryl, and (CH2)n-heteroaryl; in which aryl and
WHATHSCGIIAMED I8 e unsubstituted or substituted with one

to three substituents 15 independently selected from

R5; R2 is selected fromthe group consisting of

hydr ogen, @leaqnpduied of stortgakiokamlpll; and 20 (CH2) n- C3-6

cycl oal kyl; -65 WO 2004/ 058730 PCT/ US2003/ 040128 in

whi ch al kyl, al kenyl, and gfcloalkyl are unsubstituted

or substituted with one to'\three ubstituents

i ndependent|ly sel ected f R8

i ndependently selg

hydr ogen,

ndy oxo; each R4 is
gl\rlEUpR&onsi sting of

7
(1

5  or a pharmaceutically acceptable salt thereof; wherein
each p is independently 0, 1, or 2;

each n is independently 0, 1, or 2;
X is selected from the group consisting of a single bond, O, S(O)p, NRO,

Q R® R® R R
PR N NN ) O
- e ~N / ~ / / ~ 7~
VG G -4 N
R® O O =

10 Rl is selected from the group consisting of
arylcarbonyl,
(CH2)p-aryl, and
(CH2)p-heteroaryl;
in which ary! and heteroaryl are unsubstituted or substituted with one to three substituents
15  independently selected from R,
R2 is selected from the group consisting of
hydrogen,
C1-g alkyl,
Co-6 alkenyl, and
20 (CH?2)n-C3-¢ cycloalkyl;
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5 hal ogen, hydroxy, oxo, C1-3 alkyl, and C1-3
al koxy; 10 R3 is selected fromthe group consisting of
whyaaosessg Cl- 10 al kyl, C2-10 al kenyl, (CH2)PcTZBSH03/040128
cycloal kyl, 15 (CH2)n-aryl, and (CH2)n-heteroaryl;
(CH2) n- heterocyclyl; in which aryl, heteroaryl and
het erocyclyl are unsubstituted or substituted with one
to three substituents independently selected from R5;
and al kyl, al kenyl, and cycl oal kyl are unsubstituted
in whidf atkyl, ?all&ﬁyli bt é}d:ldMlltyﬂl aﬁﬂﬁmﬁlﬁtﬁdt&d&o@ubbtﬁt&ted with one to three

s AERERIER kel S8HE Bt R0 oo oot om0

each Rf&/n*. rindppendenty sgikcted EomBthe gtduplcpnsmz;ﬁlg(dtHZ) n-aryl,
gﬁr{zeter oaryl, (CH2)n-heterocyclyl, (CH2) nC3- 7
ﬁ:ﬂgo hal ogen, 30 OR7, (CH2)nN(R7)2, cyano,
EWQOZR?, NO2, 35 (CH2)nNR7SO2R6, -66 WO
Zggﬂ-(,g}@S?BO PCT/ US2003/ 040128

0XO,

C1-3 alkyl, and

C1-3 alkoxy;
R3 is selected from the group consisting of

hydrogen,

C1-10 alkyl,

C2-10 alkenyl,

(CH2)p-C3-6 cycloalkyl,

(CH2)p-aryl, and

(CH2)p-heteroaryl;

(CH2)p-heterocyclyl;
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
or substituted with one to five groups independently selected from R8 and oxo;
R5 and R8 are independently selected from the group consisting of

hydrogen,

formyl,

C1-6, alkyl,

(CH2)p-aryl,

(CH2)p-heteroaryl,

(CH2)p-heterocyclyl,

(CH2)pnC3-7 cycloalkyl,

halogen,

OR7,

(CH2)nNR)2,

cyano,

(CH2)nCO2RY,

NO2,

(CH2)nNR7SO2R6,
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(CH2) nS2N(R7) 2, (CH2)nS (O pR6, (CH2)nSQ2ORY7,
(CH2) NNR7C(O) N(R7)2, 5 (CH2)nC(O N(R7) 2,

W@ aH2psIREC( O) R6, (CH2) nNNR6CO2R7, O CH2) nC( Or¢X/B32083/040128
CF3, 10 CH2CF3, OCF3, OCHCF2, and OCH2CF3; wherein
aryl, heteroaryl, cycloal kyl, and heterocyclyl are
unsubstituted or substituted with one to 15 three
substituents independently sel ected from hal ogen,
hydroxy, Cl-4 alkyl, trifluoronethyl,

t(fGHi)ffS?@ xy, and Cl-4 al koxy; and wher ei n any
gb ig—lg carbon atomin R5 and R8 is

or substituted with one to two groups
|m}epgs©§okr7y sel ected from hal ogen, hydroxy, and

C substituents when on the sane
n@@?‘gﬁwb (&%()ﬁ%r bon atom are taken together with
t@i@ﬁﬁ@)N(RﬂQm]to which they are attached to forma

gﬁe@ﬁ !( @up; 20 each R6 is independently
t’he group consisting of Cl-g al kyI,

(EH)n W2R7( CH2) n-heteroaryl, and (CH2)nC3-

C(y)qthg}tn kybN@&Hwher ei n al kyl and cycl oal kyl are
|tuted or substituted with one to five

u
§§%1|tuents i ndependent|ly sel ected from hal ogen,
ORHpCE3- 4 al koxy, Cl1-4 al kylthio, hydroxy, am no; and
a{)%el'5 and heteroaryl are unsubstituted or substituted
bne to three substituents independently selected
f 6@ paned hal ogen, hydroxy, ami no, carboxy,
tbbfﬁzgﬂfsorret hyl, trifluoronethoxy, Cl-4 alkyl, and
CI-4“al Koxy; 30 or two R6 groups together with the
wherent ayh hesexohiydicycloelkyhend heteracymdyl akovmsubstButed or subst1tuted with one to

three SUbERAEHRE ﬁﬂepdﬁﬁ@ Rlecddymh h&logdn) ﬁy&m ol @@I rtﬂﬂhc)fomethyl
trlﬂuocg)onrl]ét (Imgll n éﬁyl, o%cﬁwhg'g@%rn%%ﬁq 12913 % mrqar&on rl%)ni in RS and
R38 is unsubstituted or substltuted with one to two groups independently selected from halogen,
hydroxy, and C1-4 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

Ci-g alkyl,

(CH2)p-aryl,

(CH2)n-heteroaryl, and

(CH2)nC3-7 cycloalkyl;
wherein alkyl and cycloalkyl are unsubstituted or substituted with one to five substituents
independently selected from halogen, oxo, C1-4 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, C1-4
alkyl, and C1-4 alkoxy;
or two RO 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 RO.
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-67 WD 2004/ 058730 PCT/ US2003/ 040128 2. The conpound

of daiml wherein R2 is cyclopropyl, Ci1-3 alkyl, or
w@2603/0581Bkenyl and Rl i s phenyl or naphthyl i np@iusivo3/040128

phenyl and naphthyl are unsubstituted or substituted

with one to three substituents independently sel ected

fromR5. 5 3. The conpound of Claim2 wherein R5 is

sel ected fromthe group consisting of hal ogen,

hydroxy, trifluoronethyl, trifluoronethoxy, Ci1-3

al kyl', ,C1-3 el%%ﬁ?ﬁlgﬁﬁ(llaﬂh lfﬁéll%?él%i{azﬁgng)éc?%g?yeli C1371kyl, or C23

al kyl sul fonyl . e conpoun
alkenylsandgt higlphemy oRaaptghy yulwhighphenyl Gné nafibylcesmoubstitatd or
Rees j [ [ ; i enyl or
substiel T HPES et ety RO ltl 6 R
unsubstituted or substituted with one to three

subst i tauent srHendaRSMHtEa diins 8 vafetdd RE98RIRd Aomfke kdup
consi%%fgl q@,% ?xlx 'h 8:1106(3 t"%‘il{lﬁ%ﬁrlo egli l%zi' 3 %llrx}t(]:?lg%(l  cand ]@ ¢S 1k C

_-é)a%% SR PO LR Yok A1 B ¢ 3 alkoxy, C1-3
alkylthiey eed Cuissalkylemfongl. i ndependently sel ected from R8 and

oxo. 6. The conpound of Caimb5 wherein R5 is sel ected

fromthe group 20 consisting of hal ogen, hydroxy,

trifl udr ometliglcomppinid ofdfleime s Wdeyein BE-i8 methyy ind Kt isshydrogen.

al koxy, C1-3 alkylthio, and Cl1-3 al kyl sul fonyl. 7.

The conpound_of Claim6 wherein R2 is nethyl and R4 is

hydrogen. JBegompaandfifaiimd vdera® ai m 5 wherein R8 is
X is asstdg@ebedl;f rom the group consisting of hal ogen,

. . Cl- - | kyl t hj Cl-4

R b B et i ich DRl i ng e b S pr substivred with one
to thremsibbistents treldpordestlhsddctadtfestn Bt h one to three groups

R2isk eq | g | ogen and
3%8 ?(?fi 19jﬁbrr%t3yhalk}qgl) %gg%efelﬁ%mound of Claim$8 wherein
R3is G1q d E

0 yl. 30 9. .Qnp 1 .
iyt pasubsitHF e to lee yyhsiiisshis daivaesiently
selectdl oM RS whesein R5 is selected fromthe group

consi sting of hal ogen, hydroxy, trifluoronethyl,

trifluoronethoxy, Cl1-3 alkyl, Cl1-3 al koxy, C1-3
al kyl t16i o, ame cEhpSura dfyl1sis § Amgtein RAds Rediedl B&th @6l @8up

cons 77 0 MR TS RS B UFRIS YO 1. oy, 1.5
alkylthiox apd/ C1.aRlkylstliopyk hi o, C1-4 al kyl sul fonyl, and phenyl
unsubstituted or substituted with one to three groups

I ndependent |y sel ected from hal ogen %nd
trifludr orretﬂ?? icompound of Claim 6 wherein R2 is methyl and R4 is hydrogen.

8. The compound of Claim 5 wherein R8 is selected from the group
consisting of halogen, hydroxy, oxo, C1-4 alkoxy, C1-4 alkylthio, C1-4 alkylsulfinyl, C1.4

alkylsulfonyl, and phenyl unsubstituted or substituted with one to three groups independently
selected from halogen and trifluoromethyl.

9. The compound of Claim 8 wherein R2 is methyl and R4 is hydrogen.

10.  The compound of Claim 5 wherein R is selected from the group
consisting of halogen, hydroxy, trifluoromethyl, trifluoromethoxy, Cj-3 alkyl, C1.3 alkoxy, C1-3
alkylthio, and C].3 alkylsulfonyl; and R8 is selected from the group consisting of halogen,
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11. The compound of Claim 10 wherein R2 is nmethyl and
R4 is hydrogen. 5 12. The conpound of Claim 1l wherein
wX2008/088730 ngl e bond; Rl is phenyl or naphthyl PeT/kE20051040128

phenyl and naphthyl are unsubstituted or substituted

with one to three substituents independently sel ected

fromR5; 10 R2 is cyclopropyl, Cl1-3 alkyl, or C2-3

al kenyl; and R3 is phenyl or heteroaryl wherein phenyl

and heteroaryl are unsubstituted or substituted with
hydroxga,rreco\;\ﬂlm adhexyt, ﬁlltmalkglt}ﬂu,ﬁl-mau@ﬂﬂuﬁonyldg;ﬁaﬂmam ungubstituted or

substioggd P ) Fresrones Tdep o gantee g o el s BlHathernyt
of Caim12 wherein R3 is phenyl unsubstituted or
substitute i t LN . ] at
i ndep e1 r% den ?1; e Ctg&pggl?%él\f (FfrAlol{r?nq g@"; h%i@lp Rl'ﬁséﬁ% gﬁ% %I{ijéjng :i)s?hydrogen.
Claim14 V\,herei n RSis selected fromthe group 20

consi sfhi ng ﬁL e a3y %gﬁ‘&‘of@béﬁﬁqxzyherélﬁ' f I uor onet hyl ,
trifluoro oxy, Cl-3 al kyl, Ci1-3 al koxy, Ci1-3

Xisasan&lybme and Cl-3 al kyl sulfonyl 16. The conpound of
Rlis p@lsﬁyl r& ia Hﬂi\ﬁﬁﬁ Whlo‘BZ’phleﬁylrﬁﬂﬂ lyphthyldrdUnsubsthyed og eubstitu®&l with one

erein R3
to thre%gg)aptgggq %Pﬁ?fgeaﬁyg?%?cg%o%’rﬂ@sub;t i tut 23 with one
R2 is oyploproprik Clied alesl, suba4i alkpant dnd ndependent |y sel ect ed

fr ith
R e L e R

one Wlﬁu@@ttptﬂnréﬁ substifngaisardeppndoptly selagtebBom i hal ogen,
hydroxy, Cl-4 30 alkyl, trifluoromet hyI

tr |a If %ul%g omnﬁ hegqxq){if'lﬂﬁ?n& QF %W@ZKVEQ%CIPQ 9 i me )fm? 813(2%54 ogen.

A conpound sel ected fromthe group consisting of:
6910 20044050730, PETH ERRAUS MGdR RS iE phbal b Pl

substltuted with one with one to three substituents independently selected from R5.

15.  The compound of Claim 14 wherein RS is selected from the group
consisting of halogen, hydroxy, triflucromethyl, trifluoromethoxy, C1-3 alkyl, C1-3 alkoxy, C1-3
alkylthio, and C1-3 alkylsulfonyl.

16.  The compound of Claim 15 wherein R2 is methyl and R4 is hydrogen.

17.  The compound of Claim 12 wherein R3 is oxadiazolyl, unsubstituted or
substituted with one with one to two substituents independently selected from R5.

18.  The compound of Claim 17 wherein RS is phenyl unsubstituted or
substituted with one to three substituents independently selected from halogen, hydroxy, C1-4

alkyl, trifluoromethyl, trifluoromethoxy, and C-4 alkoxy.

19.  The compound of Claim 18 wherein R2 is methyl and R# is hydrogen.

20. A compound selected from the group consisting of:
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C NNHCN CH3 OH NNCF3 H3CN CH3 O ,ONN

CF3 H3C N CH3 ONNCF3 11-0 H3C 5 CH3 OOd
wWORMN4/05836 / N CH3 OH -70 WD 2004/ 058730 PCT/US2003/040128

PCT/ US2003/ 040128 O SON-NCF3 N\ CH3 C NN H3C OH

N CH3 OH NN CF3

F
CF
N N—N ®
N-q N
CHj
Cl
NN
N
CHj OH
CF
N-N ®
HaC /
i @ N
CHg
O\\S//O N__N CFS
H3C—/ /N
N
CHjg
CFa
0 -
H3C/— N
CHjg
O\\s/’o - Cl
H3C—/ / N\
! OH
CHj
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HBC OHNI / CH3 Ca NN H3C-( OHNCH3 OH NN CF3

N CH3 OH Me eu N H3C NNNCF3 and -71 WO
wQoe4N8858¥30 PCT/ US2003/ 040128 Me N O=S N - NeFBS2005340128

or a pharmaceutically acceptable salt thereof. 21. The

compound of Caim20 whichis F CF3 NNNNON 5

CH3 or a pharmaceutically acceptable salt thereof.

22. The conpound of Claim20 which is CF3 O NN S, 01

\ H3C- N
0] ,O _N CF3
\

N N
A
N

|
CHa

Cl

CHs OH

CFy

I
w
(@]
o
T
Z
—

Cl

N—N
H.C [ \

CHs OH
CHj OH

\
N\
Hso/ N~ N CF3

and
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CH3 10 or a pharmaceutically acceptable salt thereof.
23. The conpound of Caim20 which is C NN HgC N
WQ@RiB4/058730r a pharmaceutical |y accept abl e sal t P€TTEs03$/040128
15 24. The conpound of Caim20 whichis -72 WD
2004/ 058730 PCT/ US2003/040128 ~1 M= N S N HCNN
C 3 or a pharnaceutically acceptable salt thereof. 25.
A pharnaceuti cal conposition conprising a conpound in
accordance with 5 Caim1l in conbination with a
pharmaceutically acceptable carrier. se of a
conpound i n accordance with C Mﬁ?\n 1 g manuf acture
of a nedicanment for use 4 [ ghdi tion
sel ected fromtheQyropp-£ ergl ycem a,
i nsulin resi st Q ' Iiﬁﬁ& di sor ders,
obesity, atheroSclierosis, boI ic 10 Syndrone.
-73 - CF3

and Me

or a pharmaceutically acceptable salt thereof.

21.  The compound of Claim 20 which is

F
CF
Q/N N-N °
-
CHg

or a pharmaceutically acceptable salt thereof.

22.  The compound of Claim 20 which is

O
|
Z/Z

10  or a pharmaceutically acceptable salt thereof.

23.  The compound of Claim 20 which is

Cl
—N
\

)
H&WN

|
CHs OH

or a pharmaceutically acceptable salt thereof.
15
24.  The compound of Claim 20 which is
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M
\ CF
HoC N-N 3

or a pharmaceutically acceptable salt thereof.

25. A pharmaceutical 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.
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