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Act 139A Bridged Six-nmenbered R ng Conpounds The
present invention relates to novel bridged
W@ Roosieastier ed ri ng conpounds and their use as POI/EB2008/051599
cal ci um channel bl ockers in the treatnent or
preventi on of chronic stable angi na, hypertension,
A Iﬁ% em a (renal and cardiac), cardiac arrhythm as
§ ding atrial fi brill ati on, cardi ac hypertrophy, or
congestiv he rt ilure, to uti cal
conposi t i -e @%‘I%‘ ' QEPQHAdS)
processes for their preparation. The bridged
The ipreseptriveednr iefagesc onpaveh tsdger six-ateanvesedfing lsemppesdsnand their
' [ I t !
usécg%‘g)ggelnflﬂ%lg@% @la%ﬂteﬁﬁlo éj n 91 ?tpeeaftrﬂrgréﬂntg}l &g%@ﬁ%q c'hPoz?nc stable
angina betoedersih, |I$®e0mmﬂenalaamcbnardld¢yparcaadaghgﬂwmmssrmpludmg atrial

, il ep heu ILC pain i n n :
o BlE PRy PR P ConrBle AT ect, el 1S, BMBmoouta
coragasitinat axdtaning tizesecdéroiativasoard It@@dotzelseewfctrl their foreparation. The
bri%'aoglmenﬁ)l oa rgéjc&ﬁég% @de‘ﬁ%t%s o?ﬁ@#ﬁr@s&ﬁem%n‘%ﬁﬂ%ay also be
usetherleneaoe i3 mrmaquGGMwspdshno&gmrMBcﬂeaémen’rao‘élrtml aliseases,
dlaBQf{eg 'aﬂﬁltg%gmﬁpr%a%gném?ﬁgra?o%l {e$o &ﬁ &5 §% %glé% %frr]leﬁ%eﬁrq or cancer
in IBmanslandgpthapeamameald. cal ci um channel s (VQOCs). VQOCs have

been classified into 6 main categories: L

(Long-lasting), T (Transient), N (Neuronal),
Ma(lpmatdicn,]agcuj@q diggrdeny HayethaenPssagiater Witkedredatdiyng ayerload’ resulting
ol Sl sleoUBESCBh IR SUBAEIS, Beind ERPRISAG ecaraa an
vassglar rsa@ptfbmusﬁe celidli Heramee Snvaioh pais@ye thyelighs which extracellular

d t v for o )

colPH0ES! R v, B ABDLLS Sk S5 GHS 01 oanc-gt
calgibevghannely ped 8 aydiageophztrtetalain ckenrelhedeCheen used

inclinic since the early 60s and are now recomended
VO&s have bgen |glassifie intedt Mam chisgodgsst lol (Lengtlagtin®l iTc (Transient),

N Nﬁ@@hgsns k.ﬁ;@%ﬁggor@n&wa%'R“»(Re?né.anﬁgopﬂlegasﬂém

C annel's found ‘i n vari ous tissues such as co onary

L-t JR&lirh thﬁr%lls YRaseshHsHiEior HWARELFd RbvdiRER oRBScium that initiates
urkinje fibres, brain, adrenal glands and in the

contraghiesy In PRidBc bR EMsIod rTUsGle eelissigesting g AutatiMgeapplication for

bloERAOBEIheBE BfdiRkIstif thadRdiBy AL Rl | h(¥|@ hahid 'v%\é\ﬁictyﬂ)@ﬁalmum channel
protection, to have en effect on sleep disorders, nood

bloghass hae keerdesse & ginimsines e ek S0nppe e RRYS fspBIRABAPA as a first

linePbiateBE R Aty stoE-tRBIoNc hilsPRhsiBFBRE an ﬁé“p@ct@gé ng or
neur odegener ative disorders such as zhei mer s

T-t é@é’#&@m Mbabiaghe | rolifPH ¢adus) tissuddudh 5§%obnbxp§ncﬁﬁgrlpheral
¥ pe cal cium channel s bl ocker denonstrated

vascula ure, sinoatrial node and Purkinje fibres, brain, adrenal glands and in the kidney.

This broad distribution suggests a T-type channel blocker to have a putative

cardiovascular protection, to have en effect on sleep disorders, mood disorders,

depression, migraine, hyperaldosteroneemia, preterm labor, urinary incontinence, brain

aging or neurodegenerative disorders such as Alzheimers disease.

Mibefradil (Posicor®), the first L-type and T-type calcium channels blocker demonstrated

a superior effect over calcium channel blockers, which target the L channel predominantly.
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a superior effect over cal ciumchannel bl ockers, which
target the L channel predom nantly. M befradil was used
wo 20081182874 r eat nent of hypertensi on and angi na RET/IB2008/051599
showi ng negative side-effects often seen by L channel

bl ockers |i ke inotropy, reflex tachycardi a,

AR R 40 0 R RS BB e LR i

negmigdismeﬁ@’fe@tﬁlttéft@rdrﬁe‘zngby E(Mehharmockﬁw HeOWias e, aefld?f ta@iycardia,
an

Vas@&?'&é{%? 'Vi%gﬂo%m P8- %éﬁer'p%er;a%m%ﬁgtéE'QP?'Ve ”B??fré‘gf' showed a

potéh‘hﬁhld&ard’d)ﬁfb@lﬁabt@[@%f%t M\Allanzd) TardidvastQRi Drugsnghds Nioswedy a5, 41-28,

200, Bgftal Raiclash a0y Bte-Rive Ban whlrehe gffeet (Hond,

Hyd&8Msioh 11D, 292%372001?2@@1 $teviddea eaﬂrmeﬁeodeﬂmedréanhem of heart
r orl
fa"rregﬁa?%ﬁﬂ Pacekaios BoSsunsth ATt Cah Phigioins 1%“19 14 7).

0 unaccept abl e YP 3A4 dr i.nter .
Defilf bR TR SRRBTEY SO B Tt JABarR g withdrawn
fromnttle inmdriestan 1908 (md YedratteMBRidlLnoe)] idat ed udagrepiableeCYPLBA4 drug

int%gréﬁ)gg.l %r@raﬁ r, %@?ﬁd%énorrﬂajﬁs&;ee acgll Hoéog{égﬂ%gand E‘geract|6o7n with the
M[ﬂ@5+‘8@draté’dﬂl@lrga>xml @it weresaleo deprated (HorSoavie Clic @hpoosnds Ther 67,

s

Qmou ds of the ntion.are
ek e T BRUL e Bouhd vRIFERS s TEER B enamne
blodkese bsiemvetaari@ploobt safEtyaprdfile mttraa@cstoanreeiradnol ved

Vari ous enbodi nents of the invention are presented
hereafter: 1) A first enbodi nent of the invention
The ebaipesndsoofithe gyesens inventiarbaneepbtentnlgL cbapual ket and therefore
r. l) er arbon at om
uségﬁl ﬁrwfgasgeﬁd’v@g biﬁ‘{ﬂg %h@ Lﬁhgrﬁ'%lgg gbﬁ \%odr: X represents
a carbon atom Rla and R2a together form a bond, and
Rl and R2 together formthe fragnent wherein the
Vaﬁtﬁ]seé'n‘rt%&m&qe%ﬁfh%srn\ﬁelﬂﬁorpgr‘erﬁreégnt&t Agehw®nt of R2; or
X represents a carbon atom Rla represents hydrogen or
(C1-4)al koxy, and R2a represents hydrogen; or X
represents a carbon atom Rl and Rla together forma
1) FildeBABbMirAt &f e dhiEntieh edlites 38 Bridtedodid nfdadeb&d Ang compounds
represent hydrogen; or X represents a nitrogen atom
of fRfMUIR &) apsent, and R2 and R2a both represent hydrogen
or R2 and R2a together forma carbonyl group; and

)

wherein



10

15

20

25

30

Rl and R2, if not indicated otherw se, independently
represent hydrogen; (d”alkyl; aryl, which is

W@ a®eh3tere ut ed, or i ndependently nono-, di-, oPCT/IB2008/051599
tri-substituted wherein the gubstituents are
i ndependently selected fromthe gr oup consi sting of

K Teprcskilseedibay ot g R Lard RS Korna kond: o,
heteprexanisla carborctohs learwbn%altégdﬂmi foraf a bosgp@ddent | y

no-,, r. tri-substituted wherein the
gt@{iﬁzﬂgﬁtgequﬂ chf intly sel ected fromthe group
isting of (C _4)al koxy, hal ogen, cyano,
oronmethyl, and trifluoromethoxy; with the
gosthat in the case R2 represents aryl or
: R1 may not represent aryl or heteroaryl,
whefein the aryl and heteroaryl independently are
unsubsi¥dtuted or substituted as defined before; R3
repr esent smm?mirotj}er:a,stemisk in0aRShe peBllofratiaciesemtas REGir

()éé'&(lgr‘%(%/rgf gg::(i’(ar -g gari%ﬂres(e%%?%‘ééﬁa& YéM)alkoxy and R®

(renfesgra*shy)dmgtérCoit 3) al kyl, or R32R33N-; R32 represents

()Ptlegﬁgs%h{‘sye{ Carﬁ%r?’ atro rR@%ﬁQF QXJQ@QQ%% f%l-é{)gﬂzogfargh @/é dl¥| group,

esent
gamdlﬁf an@(liﬁ?bethvcbmesem hydrogpniesent s the integer 1, 2,

Z)i Be%’r?sgant ?rrogg g;grﬁ ﬁ‘e{s é’%s:ep ﬁd ‘rﬂ’danhqg %l ﬁi) r%?rgegent hydrogen

are a ed forns a
Gz-rll@mbéﬁé?jtogamermreda cariayyl groupparelsent s a | i near (G

v ) R ot MASEbB  LRSRU g -t v
whigh wouasuhstnlmydd miRmdeemm&yltmomdrd}gemr tri-Qibstitifeal kyHerein the

ok By BNk o ki St R, S g o

(Cituprdfesixine halegem,  Biflaombnteltrey, ntrn‘lnm@mtrwxgmcy@mrd‘l (%)@Gwalkyl or
hetrglro%gﬁ, %lgﬁ?shﬁgsub i tm%dyf)r in m%p?erﬁieﬂ@%%hg d df a%)ﬂ{rigstdjf%gtituted wherein

represen nsubs
thermlmsiituedts- armnn(bpendﬂmbgtseﬂaﬂt@ﬂ froes e igedupy consisting of (Cq4)alkyl,

(CH%D t}ll4| rée%d ? no rlﬂﬁg%ﬂ éﬁh’ta%%)th IL‘M??%gfhE %% h theé)rowso that in

ndepen Iy se ec
thea@re ||§tremgsejﬂs hyl ogerteroaryl, R uoaomatrégresent aryl or heteroaryl, wherein

the Jrglfalnﬂ%r F({Fgé plq%é’epfg}ﬂ&ﬂ&)aé?Egatglt%;ﬁtug%oc%\%lrug%ﬂrtgtéé re]q S(’jeflned before;
3 bstituted, -, di
R F%L,eﬁ%;%@’d{ouqu@ug"&er efn the subst]tuents are =
¥ metwpeade nChy)atel, eheflubroaliyt h€sglcpelpalydndCsi)cynipadifyl-(C1s)alkyl,
(C (sgm ﬁdé?,é%ﬁx&% 094G, o?W”’Nt rifluoromethyl, and

*2 represents (Cqs)alkyl;

R* represents hydrogen, or (Cqs)alkyl;

n represents the integer 1, 2, 3, or 4;
B represents a group -(CH.,),-, wherein m represents the integer 1, 2, 3, 4, or 5; or B
together with R* and the nitrogen atom to which B and R* are attached forms a 4- to

6-membered saturated ring;

A represents a linear (C43)alkan-diyl chain, wherein said linear (C4.3)alkan-diyl chain is

optionally substituted with one or more methyl,
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orWrepresents a group selected from wherein RS

represents hydrogen, or (G -5)alkyl; R6 and R7
W0 pdepedent |y represent hydrogen; (G -5)al kKyPCT/mB2008/051599

phenyl, which is independentl,y unsubstituted, nono-,

or di- substltuted wherei n each substituent is

|nde end ntI selecte t C | n

(d'e qﬁegfsky' (c@en 4) &% mI thbﬁﬁlﬁg)ﬁlﬁ )aﬁ<y| 9(81 3)fluoroalkyl;
(Cstﬁydyfslbulaylp(testﬁwbloalRﬁ (C@amyldometog@d%pmaemtahd/the nitrogen atom to

Whl(c%FH“ Eg ¥E tg—:q((::)rg@~I hal 9 4g?qs§ g](qgnﬁertla(% %ﬁtur%%dfrll gg)a(!yi(yl ’

W Gy Ao g o mwcgq@wed N 7. 85 dfgpsthiizq (esecialy
undubptiteteerdr ii-syisstiaged), where(nGhe supstitlents afdliddempdesBndesected from
N AL O e R —
cyanodemie(Gie)y tigalkgl(egicerdly fromn(ch@algoxwp ConSI sting of

or Qy{eme%gﬁq'feé%mary (yzrg(lfhg%:( Iélft%% i- rqrﬁa -Substituted, wherein

theopiibstitt@htsy amo iridependegtly veelaaxedy &onr Itmag gaimonSMtag edify (C14)alkyl,

(Cothery Dt oo eno BT on consi st s

or Wirepespots adgoqs sdlestedifram( 1) accordi ng to enbodi ment
1), wherein at | east one, preferably all of the

follqy ng c acterlsths ar nt: X repr

rb n and R1, R2a are as de

ents a
{ ned

— a(I)_a |ng o enbadi t 1) ; or R12
ep esen anitr g ato Rla i,j absent , and R2a
bot h re ng hydr ogep—an R1>\S S deflne |_f\dr
f or Ia(U cmmngﬁoeMmlnmﬁ 1); R31 \
rep sents (G -5) aI , (G -3)fluoroal kyl, 11
)cycl oal kyl , (CI -5) al koxy, (C -Z)aﬁ%ikoxy- (I%:i
-3 aIkyI or R32R33 N-; B represents a group -(CH2 -

wh ein mrepresents t he integer 1, 2, 3, 4, or 5, R4

R® F@@é%ﬁ%’ﬁﬁrdgedrgg(@%)awl (C1-5)al kyl . 3) Anot her
S 8 A S i I

indépandratrehs0Bstii@e@Mpesionedt di)subétitPed, wherein each substituent is

independently selected from the group consisting of (Cq.4)alkyl, (C44)alkoxy, halogen and

trifluoromethyl;

R% R® and R independently represent hydrogen, halogen, (Ci.s)alkyl, hydroxy,

(Cq5)alkoxy, -O-CO-(C15)alkyl, (C-s)fluoroalkyl, (Cy-s)fluoroalkoxy, -COOH,

-CO-(Cy5)alkoxy, (Cq-2)alkoxy-(Cq4)alkoxy, or -NH-CO-(C45)alkyl;

R" represents hydrogen, or (Cys)alkyl;

R'2 represents (Ci.s)alkyl, which is unsubstituted, mono-, or di-substituted, wherein each

substituent is independently selected from the group consisting of hydroxy and

(Cq2)alkoxy;

or R" represents a saturated four- to eight-membered carbon ring optionally containing

two oxygen ring atoms, whereby the two oxygen ring atoms are not adjacent to each

other.



10

15

20

25

wherein Rl represents (Cl-5)al kyl; aryl, which is
unsubstituted, nmono-, di-, or tri-substituted wherein

W0 b@8asds3e i t uents are i ndependently sel ected fPOIIB20€3/051599
group consisting of (Cl-4)alkyl, (Cl1-4)alkoxy,
hal ogen, trifluoronethyl, trifluoronethoxy, cyano, and

2) IR EMBOR B! pd Invasion <oar s C8npundd Af el kaggording to
embbdimeubs ], iwheesih satdéesstionde pastetablyl 3il sfethecibislving @ratab@ristics are
me%égup consi sting of (Cl-4)alkyl, (C1-4)alkoxy,

Itogen, cyano, trifluoronethyl, and trifl uoronethoxy;

TR T AR e 8 RN pet e D 3

sigbsrdinigue einbodimentdépendent | y sel ected fromthe group

nsistipng of (G -4)alkyl i -4 X hal o nd
S v ghen ajorh MRS ebt B SbAR R et By @Bben. and
rRds es dafireeddoryforrRlla i gcamding épeabeditnear )t or
heteroaryl, wherein aryl and heteroaryl are
= RTS ndyebsdnis €0, HalkyuGitifluotoatkyh g Cdetyaetkyh efCas )atkoky, RT ., )alkoxy-

d t ogeilier . formthe fragnment wherein the asterisk
ﬂﬁ&@QEWéggfﬁg 0i nt of attachnment of R2; R3 represents

+ B PireBRRRS R DS ee g RGP0, or

- ) N-; R32 t
FErea s Worai B8RRI Rarogen. or (c1-5)al kyl

n represents the integer 2; mrepresents the integer
3) (hocfor Smpbopfios 1 1 HERBRFRLES PR RbGHR ool B0, Which are
alsacgmpoydsc formuimnéassoiding te¢mbedimeent 1di -, or
tri-substituted (especially unsubstituted or
di -substituted), whereRAa the substituents are
i ndependently sel ected fr t he group consi sting of
hal ogen, triquQionethyI tyif/l Noro oxy, cyano, and
(C3-6) cycl oal kyl" Yespet/ (r o (G - | koxy); or W
represents heteroar i s ungubstmt Ut ed, nono-,
di-, or tri-substit{t rein the substituents are
i ndependently sele ] h t he gr@ﬁp consi sting of
(G _4) al koxy, hgpl-6gen,~eyano, trifluoronethyl, and
trifluoronethoxy; orWrepresents a group sel ected
from wherein (Ip)

wherein

R represents (Cy.s)alkyl; aryl, which is unsubstituted, mono-, di-, or tri-substituted wherein
the substituents are independently selected from the group consisting of (Cq4)alkyl,
(Ci4)alkoxy, halogen, trifluoromethyl, trifluoromethoxy, cyano, and (Css)cycloalkyl; or
heteroaryl, which is unsubstituted, mono-, di-, or tri-substituted wherein the substituents
are independently selected from the group consisting of (Cq.4)alkyl, (Cs4)alkoxy, halogen,
cyano, trifluoromethyl, and trifluoromethoxy;

R? represents hydrogen; (Cis)alkyl; aryl, which is unsubstituted, mono-, or di-substituted,
wherein each substituent is independently selected from the group consisting of
(Ciq)alkyl, (Cq4)alkoxy, halogen and trifluoromethyl;

with the proviso that in the case R? represents aryl R' may not represent aryl or

heteroaryl, wherein aryl and heteroaryl are unsubstituted or substituted as defined before;
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R5 represents hydrogen, or (Cl-5)alkyl; R6 and R7
i ndependently represent phenyl, which is

W@ a®eh3tere ut ed, nono-, or disubstituted, wher ePCI/EBR068/051599
substituent is independentlygselected fromthe group
consisting of (G -4)alkyl, (C -4)al koxy, hal ogen and

riflyoronethyl: R8, R9 gnd R1O i ndependently
or eﬂ}ée'ge{?pgﬁﬁﬁ%ﬂaéw?frm?faen, (G -5)al kyl, hydroxy,

S -5)al koxy, -O-CO(C -5)al kyl, (G -3)fluoroal kyl,
, or -CO(d -5)al koxy; R11 represents hydrogen, or
-5)al kyl; R12 represents which is unsubstituted,
~*or di-substituted, wherein each substituent is

driexy and (C -2)al koxy; or Rl2 represents a
sat urat edhdreinrthe asierskghdicatesrther mint of ettashmenhgf R?;
optionally containing two ox gen ring atons, whereby
R® tapeesents imdyw,oriea@eaiaw@l%;not adj acent to each

e Tt

“aepeseita¢CiHalkfie i nvention and are intended to apply
33yn| t . specification and cl ai ns,
R ﬂ%b%géﬁgﬁy%{aﬁg&\%?g(g“%é(l%ﬁ’essI y set out definition

' er or narrower definition. In this
nr%?%%rﬁ$glng?é§%on, a bond interrupted by a wavy |ine
m rsheesentshiee iptdger 102, Jattt aidhment of the radi cal drawn.

I di cal drawn bel ow an i m dazol - 2-yl
prgﬁ%ﬁ%%%dﬁtepés%lﬁ?her substituted with R5, R6, and

R* rf%).refemst%;%geinfO'b@ﬁ_g)g?(gppound of formula (1) "X

present’s car m and Rla and R2a toget her

w fr@ﬁr’&&tpoﬂgf: bvglllli@\ gs r@%ﬂﬁstﬁ@t@ , ‘h'iB%oQaBPPBr atFi%Eb%iéutle% (especially

represent et X and the carbon atomto whi
unsubstitt teddor gii-eubstitited). whergindibaisubstitegnds arehiaderandentyGielected from

th e‘;‘gﬁ‘k% Ebérll ssti'éﬁ%ﬁ :‘(% %iaQ'IE(% ,a{chH}a l@gz‘,i r;b{kgq%\? ’frﬁ‘lﬂs%%'t@{l}athﬁh oromethoxy,

rou car Preferr are
cyapooais(Guisichiclealkyl (aspegiabpfiomt(emealkd®g; t er m
Y - . o] =Y i or )i refer -
or Wk eEroQkfls Hterotntl, W e s D ilod HhBAET o1 I ieBiod By, wherein
they sighstibientsaemindeprrdantiy ssedgctgdCiron) ek grougr eonsistiageof (Cis)alkyl,
; I Pl ' A L,
(OB eidehy oo bmeh FEER Ao A anc
or Wyepreaents a grpt selected wp: met hyl , et hyl, n-propyl, and
I sopropyl. Mgt preferred is nmethyls. For the

substyN tuent , R5, ang_R1l1 rred exanpl e of a
ro IS thyl . Fkor e nt R31 a pref&red
- l e (i> a (G- kyl i-e—-s8pr opyl . R12
N 7 N 10 —-5—N
R R
/ / \
R® , R and R11

wherein

R® represents hydrogen, or (C.s)alkyl;

R® and R’ independently represent phenyl, which is unsubstituted, mono-, or di-
substituted, wherein each substituent is independently selected from the group consisting
of (Cq4)alkyl, (C44)alkoxy, halogen and trifluoromethyl;

R® R® and R independently represent hydrogen, halogen, (Ci.s)alkyl, hydroxy,
(Cis)alkoxy, -O-CO-(Cq5)alkyl, (Cq3)fluoroalkyl, -COOH, or -CO-(C.5)alkoxy;
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Preferred exanples of Rl12 representing unsubstituted

(G -5)alkyl are isopropyl and tert.- butyl. In
wee@Baswed exanpl es of R12 representing " (d™al Rgi/1B2008/051599

which is nono-, or disubstityted, wherein each

substituent is independently selected fromthe group

4C0NSi St of hydr d Particul arexanpl es of such
R dpg@ﬁgntalhgdrfg%n (ﬂﬁ‘f@l‘%ﬂ% 2- et hyl - propane- 2-yl and
R'22repRisbois (5. gemwewh%hyh unglnt?;ﬁlﬁjté(ﬁdn(moa,r‘ml @subdtitiR@@, wherein each
ent | our-, to ei
sulsERESH 1 SR Ol T Eohc i g b Rok9GRRGL g hvdroxy and

(Caaoxy; Wher eby the two oxygen ring atorrs are not

acent to each. o are 1, 3-
%msreare8§g§ azs%pratqc%E)U{ etron‘?'ght rh%rgger(aé og r‘Jﬁ/g_ gﬁ)t&p'nally containing
twee baygen fite s, sweebdyi meatwO(dkyaémlnhgmtdhylar@ mat adjasent to each
thogti onal Iy substituted with one or nore nethyl" as
OMf5ed for the substituent A means a straight-chain
al kan-diyl group with 1 to 3 carbon atons which is
oo TaRTSh PR BB et ob o, YR e pgieges for the
corn;bowlds hacgmrdlmlsto Hreeinnattioy laad ,are irtentizd o applgiupiformly throughout the
spéimffg nmgpij] qlalh%hgn§g€aarﬂ\§ot%eh7|sgf&pt’fs%]yrﬁeett %Ht ethP]ItI%ré_prOVideS a
brobd@- cnilryarrpwér Qefititioat hyl - et hane 1,2-diyl, 1, 1
, 2, 2-tetramet hyl - et hane-1 ,2-diy|, propane-l , 3-diyl,
In thischaer2 adplivatitry | poroigatesugted Dy i wavy IPeethews ditk pwiet of attachment
2-diyl, and
of t“?%%aiﬂaavﬂseﬁﬁgf Gt Ko bl ew O Lore! 4
|yI REnd propane-1 3 d|yI The term " (G
roalkyl" means a straight-chain or
anc d-chain (d -3)al kyl group which is substituted
Wltlg 77 fluorine atons. Exanpl es of
) fl udt oal kyl groups are 2- trifluoronethyl,
2 R? uor oet iyhn indda-olbfyl guPpAHMN is further substituted with R®, R®, and R’.
2,2,2-trifluoroethyl, and pentafl uoroethyl. Pr ef erred

Fudtier, # in &l mma hylfornaj.li(lxﬂxrreéﬂewn@%t &tbon atteh, and R™ and R*®

nt af | uoro Most ferred are ec
ogB it REUoESeh Il NSt LG erred 21 (o2RESLEh Wond he carbon

atofrtfstti¢HRhis a‘Ra&hed Fedinked by & bowsi@BbhY| s preferred.
For the substituent R4, 2-fluoroethyl,

Thé,té%ndi(th ?Qlkﬂeihha)dns aelﬂdtra?lgr%(iﬁamr orf braﬁcmtémlm alk@ group with 1 to 5
rr e term (0),¢
carBo O RIS e BT B G o CHrE0s) alpR, TBE g “(Celalkyr
(x audl )Clbllalhg aﬁ}dﬁé@dr} rleb;‘é?d toNh %fﬂ?@hﬁcﬁr brarfdhe@chéig afklybgeup containing x to
a es 0 (0] (0)¢ rou
Y G HOMS el St >a%y59f<¥ap?|qfsfr8@3wowy' FH-BFO8Y dspPropyl
n-bquyI,tsﬁabf-ﬂ)mydgl@ﬁebmb(%obﬂ'ﬂye ntphml,’ a(nms@eommganewu ardBRiy, ethyl,
a saturated cycljc 0,6, car 5 "

ok ar MRt peiencs ari Epr ectiSudda Rl RS, and RY 5
prefretﬁédoé)famﬁmda ,of %y@l&)’aﬂty}/ |gr0l1b)/|@| APl Wor amsl salystithe R a preferred
exampqe o¥ ?81 5I)eﬁky"pépou%qsr |so¥ropyl

Preferred examples of R" representing unsubstituted (C+.s)alkyl are isopropyl and tert.-
butyl. In preferred examples of R" representing "(Cis)alkyl, which is mono-, or di-
substituted, wherein each substituent is independently selected from the group consisting

of hydroxy and (Cq.p)alkoxy" the substituent(s) is/are selected from (C.;)alkoxy. Particular
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The term " (d- 6)cycloal kyl -(C 1-3)al kyl" neans a

(C3-6)cycl oal kyl group as defined before which is
w@eaaake® t o the rest of the nolecule via a ((RCBIBASIS1599

group as defined before. Exagples are

cyclopropyl nethyl cyclopentyl met hyl and

| ohex met h opy! - hyl .
oxiElirp) Gt A S5 R PRPERE-Eobiin Remethoxy-
propbhé-2g&n atomto vvh| ch R4 and B are attached forns a
4- to 6-nenbered saturated ring" are azetidin-3-yl,
Prqﬁ@rfemeiaﬂrhp%sgewn rpprpsdritidga 3aw|ratedi1tfblp-i padigtdinerbatkd 'Ebﬁbon ring
g nmeans a up. 9 e formul a
Optl()é]?@ " alﬁng two\%}/%ep ?r}geatpg}srr% 6e g rée fgm O¥ygEN iRg a oms are not
adjpcea itmesdhyotigrt are §B-gliuxbiaeahgeandrhe- dice@mz YICx-y) al koxy"
(x and y being an integer) refers to a straight or
Thédortame htidearh &G0 )aditdoediyl ghadnip wherdirai saichginaart ¢Cys)akarbdipl chain is

o @y AL SR Shuyprel CmpsnBel ST sttt HCoRRURY A moans 2

stragit-dbainatkanadig dgreud withh tit@3 yarbien eft@ns etlichisumebkbtitiiedaodvherein

Th "(G . 2)al koxy-{ G -3)al kyl "
1 E ST o GbRsnEéoits, eRlp iy, moRI Exdmples o
sucht t godupd taret hmethgten, ofethdre-tiddt,ul propbae-2, Z(@ijl ethane-1,2-diyl,

1,25%%%@% E@roaﬁ dfn%t rﬁ%%gétﬁ%qehy?a@{i‘pyﬁ dime h&thyl-ethane-1,2-diyl,

1 1&M|Iw)qthyp)-eﬂmy\e 1,201y, t;lsrepanda$8+d1yllelahd RB2-djmethyl- propane 1,3-diyl.
et h pr.ef err
Pre%er&leoI fjealrrp(%ggera &Tpﬂg%ﬁ‘go@ g}a(gﬁ fglyl anae pror{}%ne 1o§ d|yI Most
preferregitdre xjhaatHogiyl, And exaape-d , Blliya " - O CO- (C 1-5) al kyl "
group is -OCOCH(CH 3)2. An exanple of a "-CO(C
Thé té&nral (Cax)iliorgakvd nh&ns(})sf@ghﬂchaﬁm oemmhed{ahaia (C13)alkyl group

Whtcﬂgl%é%&u%é W5t?1a1j rcyj7 fl I[Ir(])ugté) ?:f)grtnams o (C Qﬁpgrgglml groups are

g §1Uor's
2- mﬁp@oinatHyy 2Hluoosedhyd,r 2 EMifmpmetﬁMhéZ 2 értmﬂdbare]ﬂm;}l anelgpentatluoroethyl.
Prerf)er?ejjy are%:]ﬂt?or? Ftwéll’qéll,lngka HB%)S{:FU 8 %ﬂ{aﬂy%rae@]pfaw%t preferred are
(esdecrally()r triflicrombiiyi t whdd ABS-wflvorbétbylsuldsrri t thent sutmtimient  R*",

2,2i( = n‘ﬁ&%@%ﬁw |'F3£> %T%rggt °5|tﬁ‘<g§l%stt Eéelng[é{gn@ﬂforo%thglm %%éﬁ%orpethyl and
2,2t2r—ir'rf|hazroethmearbpxqierreryano and (C3-6)cycl oal kyl .

Exanpl es of "aryl"™ groups are phenyl, naphthyl,
The -temt h‘prfbln;dajkoBy metdlap$ ph estrpight-dhaine tanytrpheregighain (Co.3)alkyl-O-

groﬁpi\@@%ﬁ{ p Eﬁ@é{ lwnh%:lg’t:og? @Fﬂrﬁ %Ebﬁ% : ITZxampIes of (Ci.3)fluoroalkoxy
groBpdg ach triﬁdldwﬂnpfhlenyIandi?,,ZiZ{lﬁiﬂmetdWl’icp(helﬁlyeferred is trifluoromethoxy.

2- met hoxyphenyl, 3-nmet hoxyphenyl, 4-nethoxyphenyl,
The te3mdi Gaaddyolop |kl mdans 3, Satlma’t%dtdydiqukbégydqp with 3 to 6 carbon atoms.

el BLIRIBNSAN G OLRRIERoni LIRS Npoveron an
cyckexyi Emferreg#jhevr;}tf)prOQ(IA di chl or ophenyl ,

2-trifluoronet hyl phenyl,
The term “(Cse)cycloalkyl-(Cq3)alkyl® means a (Cse)cycloalkyl group as defined before

which is attached to the rest of the molecule via a (Cq3)alkyl group as defined before.
Examples are cyclopropyl-methyl, cyclopentyl-methyl and cyclohexyl-methyl; preferred is

cyclopropyl-methyl.

Examples of rings wherein "R* together with B and the nitrogen atom to which R* and B
are attached forms a 4- to 6-membered saturated ring" are azetidin-3-yl, pyrrolidin-3-yl,

piperidin-3-yl and piperidin-4-yl.
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3-trifluoronethyl phenyl, 4-trifluoronethyl phenyl,
2-trifluoronet hoxyphenyl, 3-trifluoronethoxyphenyl,
Wa@2a40si182d60r onet hoxyphenyl , 2-cyanophenyl, 3- cyRCDB2008/151599
and 4-cyanophenyl. In case R} represents "aryl" the
tern1preferab|y means the above-nentioned groups which

nsu i tyted, nono - r t tituted
e it IR SRk g B et e, Ml (g o HE Which the term
(Cs\HIsl hasigrtFedoesly gﬂe@e@dmﬁédqe Ihé eertrerdciyr)aimwha oy peing an

- | St | k al d

it TSP Qi Sy PO Brastheh N AR S bl FERBSTD R v carbon

ato&ﬁO\Eaeampmsi Ofn €l sQH1koxp Sgrobips are rnﬁbtlhtﬁ)@“ legtioxty uherlopaX® N @opropoxy,
uents

oyttt SSET el O Eranire é?ffs)ﬁﬁnb@g@?@mando?thoxy
Té S ¢ R -Gheaih s 4 b ituaa st ineh dietqsp yehicn s

attaohedhs thd dse df tHEXrampreHS wiher(€i.nalkll greys as epfised’ bafgle. Examples

areaé H@ﬁﬁ?nﬁq@hﬁgh&%ya rPr%tFEI %ﬂ%ﬁé@mﬁthﬁé{rﬁ} hél Egﬁ r'%él’substituent
R3132miﬁth@oyﬂ;hemyll ethzgzl-ugatd‘n@x@cphenyl 3-f I uor ophenyl and
4-fl uorophenyl. Preferred is phenyl. In case R2

An eepmplearitis (CajaHdkyt e, )alkoxy' groebes ahethomyeatsoxyhe
above-nenti oned groups (especially phenyl) which are
An ersmpletaf aUit@CO-(@riky!"@rowh isSOBGDiQGH(Ced),. wherei n t he
substituents are independently selected fromthe group
An egarspletaf ag-Cd-(CG)alkdal gmup,is HD-Gsts. and
trifluoronethyl. More preferably, the term neans the
An glsavpleaiti ‘o€ Qg t@upk v aspacisaicktiamideny| ) whi ch are
unsubstituted, nono-, or di-substituted, wherein the
The tevat“halagent” sneans fliunkbe pleintde hrdnyo erdbeda: tespedialtyrfiuproeorghtoup
consi sting of (Cl-4)al kyl, (Cl-4)al koxy and hal ogen.
The tera "sub-reedrsdi pleamy! orheenaphihyl gravpp Peatenieseid of phenylngsoup. The aryl

groﬁggﬁ@;éﬁﬁﬂgqﬁgtur@% @{qrﬂgr% aBi yo ps‘slﬂlB%tl(tht%Htvﬁ%relh e @&t?st&{yents are

e tern1 era
indamw@nﬂyeﬁeieot@édfrgnotbpsgro@rsp“eomamngyobl(@nyalkylMﬁ@ba”aw halogen,

SRR ey Ol ndCLBRBARE L0

Exameles ndfeﬁélwdegtdt@ssereedtf@dylf rrmnhthyé grroetpylpleryi, s Brmefhylphenyl,

4-n?éth)ﬂ?rl\é?glen and, & eftrl Bt hyg 39r At gl%?@ﬁﬁr abl ? 4-dif&thylphenyl,

ns theé a one espeC|a
2,6ptimatplyiphanylch @rdedlmwtvb@tenvlut ed3,odingkthypestyl. t ut %dnethoxyphenyl,

3_%2%)8%@)6%}-“2) Z%E%%?W%%?;? ’%Nﬁer ein @\5@@ rZsef‘aMhoxyphenyl’
3,4“digthoxypheryl piZeftidroprenyl, ds ﬁmrhglxqr}yheﬁjlluoroa)hanyl 3,4-difluorophenyl,
3- cﬁkoflolr%leﬁ%lhOXWSl?MIIPreofoE?g%t er '3‘514 gﬁ‘é‘ﬁleo gémnbn?qpf;%o?orﬁethylphenyl,
3-trifluoromethylphenyl, 4- trlfluoromethylphenyl 2-trifluoromethoxyphenyl,
3-trifluoromethoxyphenyl, 4-trifluoromethoxyphenyl, 2-cyanophenyl, 3-cyanophenyl and
4-cyanophenyl.

In case R" represents “aryl” the term preferably means the above-mentioned groups which
are unsubstituted, mono-, di-, or tri-substituted (preferred mono- or di-substituted),
wherein the substituents are independently selected from the group consisting of
(Cia)alkyl, (Cq4)alkoxy, halogen and trifluoromethyl. More preferably, the term means the
above-mentioned groups which are unsubstituted, mono-, or di-substituted, wherein the
substituents are independently selected from the group consisting of (Ci4)alkyl,

(Ci4)alkoxy and halogen. In a sub-embodiment the aryl group as used for the substituent
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nmono-, bi- or tricyclic (preferably nono- or bicyclic)

ring or ring systent wherein at |east one (preferably
W@RW0p/1826my(s) is/are aromatic; wherein said riPQI/oB2008/051599

ring systemcontains 1 to 4 {preferably 1, 2 or 3)

het er oat ons i ndependent|y sel ected from oxygen,

R el sttt SRS IR nbbiein R ofertse) [V dre pheny.
na;ﬂﬁlﬁdyrat IZémbiHy@)héﬁmt altaﬁtg@fgwybheﬁylpr @M@ﬂiy?fr@aylprr& 8 dimethylphenyl,
| e en e ro o
g B Rera b RO N A R OBLr - P WEaY 4-fuoropheny.

Prgtrtédiglphepylr i m di nyl, pyrazinyl, triazinyl (especially

In fljéger éii)'%é)raegérg%o?&?dthe Qﬁzé{% re%blnylgc?znsl\ﬁrylbovtetFnent%néd groups
(eshecitllyl ghohw] ,wHIH EﬂZ@lUﬂs.ubStiTUt@dZ@h(}Hq @X&ﬂhsabstityﬂed wherein the

I di - di
sutbFBRER, B ingtoRiia Seioetee dienti Gbompip” oRFSINEaE) (- etk
(C1(4@I{Iﬁ9,l ﬁélb%enl,aad 4rifldondoracth@lz Moreé pagfdrably, the term means the above-

-t hi adi azo

I i.al l , ,
meiticfiey grPpES IpRodivionerih 3afen heet fRBStRle mogpy jor di-substituted,
whéenv afieirgubstitliénts - shiehjrdiepédznapf ssiadted |fambethéo§rouyl consisting of

o BRE) TRRERY and 385 Jo r DA R TRE BEL By ysed for the

suﬂsﬂmjéﬁxazzmpyéferdb@nmsebsmztedj yl, benzot hi azol yI
ot hi az

i BSRE TIHAE R % Y R S35y BBZPLdpve-mentoned groups

(esBetiallyi pimayB, \Bhldi lane diagubsyitutexdnono-, di-, or trl substituted (preferred di-

S“%@%‘%@fgw @é'éﬁﬂe%@{j@é}@%ﬁ%ﬁ%og{@%ﬁ? efﬁy glelected from the group

corlsi:_tldQcht(h:hﬁ)ZkkylyI(C(@Slpw, alalogen and trifluoromethyl. More preferably, the
i m

termrﬁqg%&so E o%?—h‘ﬁnﬁ&@a@%o,yjlp? %]%ggiapwwglv{ﬁich are unsubstituted or
di-{ubsitatzidalwheréin 4heli Supdtitoentsi aifazm{jélpe’i‘rddﬂmy'r‘sdlazteb yﬂroran(<d:1 .s)alkoxy.
Ex%@gﬂag: %%iﬂ?ﬁl ?ﬁ%q?’%%nﬁ@d] I u:j%r%glogh%w qlélépgm}/ethoxyphenyl and

3, 4nhgthbtyphesiinyl , pht hal azi nyl, qui noxal i nyI
ci nnolinyl, pyridopyridyl (especially
Theyerd diederdaly]’ pyieartsy b, 5-por ndo{eajbférekd yrefethtly anslk to 10-membered)

i, d d di .
mofr il dricyli Bpleratl moRé” BOSRPRNAE &Y igd ERRERNGheréin o east
onq)anfdmb[zyS%!lZaldﬂ;(}symm dromly'étlcaw:ierre!nds_arl]d Irlng or ring system contains 1to4
rimdinyl i, di .
orfEaso 1 52oa s FRG lesB) il | SHestssk ipm pyyoen. nitogen and
sulfumni I:f:jkpeo@lly fiptcs te}rpylnetehy)laryl |mm5-4toaolgi1@yilberdylmcﬂm?¥]clic olr bicyclic
az r bazo xan n
aroE DR GarlpsBy - Ziet <P b BB RN, sr R RN oxvgen.
nitrpgen andisulfyr., pyrazinyl, triazinyl (especially
e dPp S ST SeDeGa A b st DS ooy
1 3|,43tnlbh|n§izaa|hcyl1 2, pyriceringl)y Ifyryli mnldlaul,obyﬂrolylo)oaalicﬂw,oisy)b(azolyl, thiazolyl,
solpBREE" Btakol oA T6PdzguLyfesiafiR P2 datazom, 1.24-
oxadraz@ow aAd Soxddiaqmidi ahd y13.Roxbdidzost)j abiabigrolgndedpedially 1,2,4-
o9 378 VAT ORS00I B P B9 o,
tetr’geﬂylobbmmﬁt hhwh)ﬂ 3{d&f§/ﬂ&1}beiizbwrsb,emlh¢rhbfdlnylppérm%o;ﬂredyl (especially
e | O (0] nao .
be'i%é’ﬂé%‘!?&%‘é%l Iae%%‘f?’[fgh rb‘T’M) " d?%”aalxo%’l yi-indolyl, benzoxazolyl,
bedzﬁrmhs@ylhbamlfyéz,olyl benZ|soth|azonI ben2|m|dazolyl, indazolyl, benzotriazolyl,
thienoimidazolyl (especially 3H-thieno[2,3-d]imidazolyl and 3H-thieno[3,4-d]imidazolyl),
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benzi m dazol yl, indazolyl, benzotriazolyl,
t hi enoi m dazol yl (especially 3Hthieno
WQ 200848B679mi dazol yl and 3H-t hi eno[ 3, 4-d] i m dazoPgI/yB2008/051599
i m dazooxazol yl (especially_qq.
6H- i m dazo[ 4, 5- d] oxazol yl ), 1 m dazot hi azol yl

RS, %e%%ﬂ?ég%F@angé@%%iogﬁfo'%éoamdﬁa?tpuazoly' (especially

6Hdrmidaaz[al5- (ﬂ]Wlazol}/apblﬁdTyrmldbza)YZ 1-bhibbellIaz iimyslazoimidazolyl (especially

1 43% rgﬁ%aréldgr o[ﬁ Bﬂ] pﬁ%zo%ﬁnpgiklﬁj@%ﬁ) Bﬁlﬁ?{é{?géﬁiﬁ{i@azowl) quinolyl,
|SO@MM)I¢IOhélnahzgﬂyﬂ),yqunfﬁtbhnylanpﬂ[r&rlamly)l] pylheléyinyl quinoxalinyl, cinnolinyl,
ri espec
vl B0 fereCH b REC Bl o aB R abui ) AP ot arotevriayn,
pyr&imyrlnﬁlﬁlr@hb@dpmty pried@r3- @E]f:lyr&mampl e@y@do[SUQﬂpyrlmldmyl pyrido
B AR A BRRUES St RURR, b timayh rgidazopyriay
(espsgﬁllyl iaddd 29[ 1,,2- E}ﬂy?d}g YédIdazb([jQ5-B}pTyﬂdljy’:lEfH)24in2dazo[4d5 c]pyrlldyll) purinyl,
triazo i - gxadi azo , 1,2, 4-oxadi az ,

car%?@l;é Wmng%%gw%%v(ﬂﬁ oxadi a)z/ol yl, e

Preferdedtexarhples myd pyddy®, @ritidiay] pyrazinile erzafnyr WSpemaIIy 1 3 4- trlazmyl
S ST N L M e,
pyratblyln(ﬂﬁﬂdytolylb@ﬂidldeﬁZ(GL?[)dlCJallym ﬁ3Z(D<|[adl|az&yla]1m/44odadi|azonI 1,2,5-

nz i az enzoxazo i no
xRl g Pl R pu sty V2 athindprqgy and 134
thiaudadotyh)y r Itrﬂ?hzlgbyl (gapeciady 3,142, b}trﬁ?zgiyﬂyland 1 2,4-triazolyl), benzofuryl,
- ri
sobdalirHpETeOB oY S Ebal b PZ,O@W%%%?GOQ%ﬁ%%ékﬁ'ophenvb
indplyer lisbimdgdiyl, CB&EI’Q@X&&(WI Kerridoraxdlyl anderyetzaxaiyil, nOH)QHZIsothlazonI
be%ﬁi}da%lﬁz 2; 5plgr ;g) %g\‘ylg%ﬂ\?lr;:r%hl?ﬁé@h{;a%r% grou |a|l ar %H thieno
[2,32—ﬂ}irhidezk)1j/l) a:ndazOBIiMJithlég@[iﬁﬁed]mhlba/zW)oxaZrﬁid‘;iizdoxazolyl (especially
t hi az es iall [ uji. n

oriRiREa e i GRS, b PRiatoBT Teviebialy Ry eedagaiyiargt and
imidazof tHpithiakytll),, qandlylf useduthcBa b]qp_mrazozlwl naphthyrldlnyl phthalazmyl
G il B B oo
and espeido @l 3-ypiymiythaz oflircl2, §b)pyaidg, beamidaxophaicigl yl(especially imidazo

1 4 RRR R g B e dnd Bt S e ™ ai L e

In tanotheulesibodined, pesfeead alxbymplessobstett HegmtoaryDyeouper are pyridyl,
bsti t.ut

d th bst t . .
Py BBRadhEn St of i« Rexgebly FsRel B, pyracoly.
1 Z(erazdylahjﬂyﬁl triag &yl 44):ﬁb>kam1qzolyhalmg@naduamno1 2,5-oxadiazolyl, 1,3,4-
izl ey 15 peznfal (hag e el B ' BEARteroletRzonury
|sobefmowryren¢nzbhﬁer@:bmeezmmmp niecbdnebibiedsy; Jrdo, dsmlsdcﬂlyl e3H indonI,

MR R VRITE DN N

qwh&ztcmnyiargﬂthagﬂmr%S quiesgatioyial dignainpinpiapstrgridinply rpyeidb[3,4-blpyridyl,

oy B ofFREEH Pbvrioncinthaty oy, BEGESF Bbwriay, tetrazom.

purmyacbtemﬂxhw cdrbazatlil, azmithdnybemy Oénlzqqlumolye rMostmreffehed)dxamples of
suc% Héﬁ%éo%{z'ﬁ %Qw%?spezhzr?cﬁ/gaﬁp}/eciall? eCinp%yorltd n¥/| (especially 2-thienyl),
oxazolyl (especially 2-oxazolyl), thiazolyl (especially 2-thiazolyl), quinolyl (especially

3- or 4-quinolyl), isoquinolyl (especially 4-isoquinolyl), and furo[2,3-b]pyridyl (especially
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and isoquinolyl. In a sub-enbodi nent preferred

exanples of RL or R2 representing heteroaryl are
w@0sdgde79 t hi enyl , oxazolyl and thiazolyl. |n PEEEB22RISN51599

or R2 represent heteroaryl, said heteroaryl is

preferably unsubstituted. In case Wrepresents

5-f${§{2§2{-8}3&§ﬁ|ﬂyl)gre%ﬁgg{ ’eaagg(rérglté\' %;pé(gpr'rﬁggt OB %}9?‘ 8gﬂf(,arred groups

imi@a/zrdlyﬂ‘(éhp@ybuy mydabl Zl-yl),and Ifﬁbdﬂmﬂiayblyl (bép%:mlb/)bbnélmldazol -2-yl).
nzi m,dazo

Th‘lf ﬁgg\‘%mﬁf‘g‘f{% gr%lr'“‘ Efg%gﬁé Eﬁ'ﬂ%‘ﬁ&'ﬂ?fmmq% d50fly 'i” Kubsiituted

(esgeldnﬁﬂ@/lzy]gsglbﬁmekﬂ nmhoﬂq-dpyrdmdimbytrtutdy wherF()aln the substituents are
and im azo

mdgp( pfé\é sge;egy ﬁ%rplgpaaqu@,lconﬁ? 9{1{/&:%@% 6#1 4§aqkoxy halogen,

cyanS)QCtlﬂIUtil@h}dthyladﬂﬁj frlﬂn@ro[r%trﬁ)xib](mfdrzﬁbﬂ/ frohﬂ(Ca4)aIkyI (Ci)alkoxy, and

haIR%(?rBr Ebgriﬁtrr]?}net a t‘éé Sg)yeex %{gﬁ |e %trp.%\ér% Srso%?)s arg preferably

unsubbtitetddodi nent preferred exanpl es of VVrepresentlng

het erearyl, are i, dyl ui nol | SO
In Beeo RS 05 %) PR st heleroarls axambissr w8 alle St siesipgne heteroary
grosips, deé‘[%b%ﬂpaﬂyinples greepeidab | pyrichivBrud,s pyrazibgd furgh, ttHﬂelﬁ}heoxazonI

sofRERRr w07 Olhs dhSrbZdeg Blzaie. SeRERSVl bR benzotury

bermettiydhen@n Bemtxdzcy] yénzwa)dahﬂﬁzbéﬁz@&wow tga’nllspmlamblyt;fqumolyl
|ca ed s ifica

b ted 2
an e ERA ol o P EmbaTARPL fresE Bt SR o B TR representing
hetgroay, ar@agyhd_ym ﬂmd bexazsl_yurmﬁbﬂﬁaztkc))lytl ??1 cﬁt§®0R1 ofli R? represent
t titu rein sybstituents are
neioashena b Rae BT uRbRE Boup conci ot ing of
In ée@_b W) @bf@ﬁbnts(r@leréérgl leia?lplebaalr@gﬁ ab@beamention_ed heteroaryl groups,
trifluoro and tr uor amet hox sai . .
estiesiallsr GApPIT 256 o8 e el RS YRR Wi THSSR T drazalyy indoyt
berdzoxatayl mulbangdthiagelylf orbdnainfidhzoly, | H)uemﬂmimdolylg tinidazooxazolyl,
n ect IV
'm'%@gﬂ?ﬁyéncﬂ%g%ﬁ 'SH%LH%@@I Y” QPW&M fgré’f%g% i‘ﬁo‘i”‘@ﬂ ifidazopyridyl.
Pradéreatp éxanvdies eare Rienziefidemdmnt spyniddr ogeinolypr &oquined),, and furo
[Z%b@&g%yéﬁln)a? é@gygpwmeﬁpgrpr ﬁréﬁqllexg & ncgwtsl"!agregeerﬁmg%e%roaryl is
benzdiepesigenn| gnatinau bsb-katnbbeldlennmeferredr extirsplestaft W edpresenting
vl e S0t O, KRy LSRR e MW reprsons
heterblafll k S, hbdramgein |sarmlefbl‘abfy wosowstitUiyd;. with ntheagecaption of furo
o SRROTR R PR ML LGRS BT o
and/\lﬂrﬁd&ldlyl ahe bsmﬂhatdetolﬁlrgmupsr\m|cmd|emﬂbdmm‘eb)assm|@31éd§dpecmcally in
he group consisting of halogen, cyano,

m. t
the ({GS?W'FI}QPonet hyl, and trifl uoronethoxy (preferably from
(I@caseﬂfY\Bllelp};dseniSEdnog‘ﬂiiazolyr grolip.ogatdrieittydolyl &nthsubstituted, mono-, di-,

trifl uor % nzimgazo l, is

s%ﬁé???ﬁﬁ‘?“g%s H@] h t l?tr\_%gugﬁ e endé(ntly selected from the group
consisting of (Cy4)alkyl, (CM)aIkoxy halogen, c¢yano, ftrifluoromethyl, and
trifluoromethoxy; or said imidazolyl is substituted by R®, R® and R’ as defined for

formula (1) or for formula (lp) according to embodiment 1) or 3), respectively.
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defined for formula (1) or for fornmula ( IP) according
to enbodinent 1) or 3), respectively. Preferably, in

W@ 288/1M%6repr esent s a benzi m dazol yl group, saiRCT/IB2008/051599
benzi m dazol yl group is whergin R5 represents
hydr ogen, or (Cl-5)al kyl; and R8, RO and R10

Prei)f%gs&ie |ﬂ%ﬁ$%%;&rp? S(e&%emlg]l%&Q@pgro@ é@({) %e azs)&ggrwp is

(C1-3)fluoroalkyl, (Ci1-3)fluoroal koxy, -COOH, -CO (C

1-5) g koxy, 1- 2) al koxy- (C 1-4)al koxy, or -NHCO(C

-5 kytyln the foll ow ng, further enbodi nents of the
—g ntionl are described: 4) A further enbodi nent of

heN\ nvention relates to conpounds of formula (I)

accorNnirng enmbodi nents 1) or 2), wherein the

conf j/gur at i oﬁ of the bridged cycl ohexane, cycl ohexene

or pHperidine poiety is such that the R3-O

substituent and the bridge A of the cycl ohexane,
wh Qé%' ohexene or piperidine noiety are in cis relation

.e. the absolute configuration is as depicted in
eeptrmnta‘ lydnegen (preerrdd)oor (Cax Jalya agd RE2n) Ridhdepend&)tlyAepresent
e [ v I

herHg'rl'po (ﬁ)ag)gp(?p cgem?ng \X/ grécéc:or? Ipreﬂaer(t@enbs%%sﬁtgteds rano or di
sutgfituted, Wherewheafm sutlshweablsmhdﬂpendmﬂW|sglﬂcmd| foom tree greup consisting

of @ﬁ@laﬁ(%fsg% X el a?%e(”l ?Fld t}lflt@rorﬁ‘e{h t her enbodi ment of

ound of formula (1)
a}rg Fultvgg?:é)r% (?g%’%g =Nzl agt)lyl %&upprsa%) ber\(ﬁﬁirdgka}/lt@%nﬂlzl%stltuted
ymgrice -, or Jri- sutfsumewewherﬁuotﬂiersebstltoénts bee mdmﬂdeotﬁy selected from

15,5500, gRARSH1E2 o e g 008 gy,

rtéfprosyeethexya(peefetsbly feano i€ 1-aaldyl RTa 4 mikdxRImlagegetrifiapromethyl, and

f 5 n 10
B anaRB: B salf bERIARAZ B, SELIRLAPOR, R FOtnd R oo
tdefinéd dgirrémmu}mai)epn fohéoraaﬂaer(hékaqcndlllragattesemh@dlmenhﬂ) or 3),
%fe hment of R2; or X represents a carbon atom
represents hydrogen or (Cl-4)al koxy, and R2a
Praferpblysiorsase M tipozsents s8henzinidazdig graspb ol irenzimisfazolyegroup is
invention relates to conpounds of formula (1)
accordl ng to anyrbne of embodiments 1) , 2) or 4) to
Aepresents a carbon atom and Rla and
pond; or X represents a carbon
Rl and R? gether forma bond, and Rl and R2
o rm fragment wherein the asteri sk
[ nd| 7'\5t es t

polRl? of attachment of R2.
wherein R® represents hydrogen, or (Cis)alkyl; and R® R® and R independently

represent hydrogen, halogen, (Cis)alkyl, hydroxy, (C4s)alkoxy, -O-CO-(C,s)alkyl,
(Ci3)fluoroalkyl, (C45)fluoroalkoxy, -COOH, -CO-(Cy.s)alkoxy, (Cq.p)alkoxy-(Cq.4)alkoxy, or
-NH-CO-(C.5)alkyl.
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9) A further enbodi ment of the invention relates to

conpounds of fornula (I) according to any one of
wepsdsments 1), 2) or 4) to 8), wherein X repPEREBES/E1599

carbon atom and Rla and RZaVLogether forma bond. 10)

A further enbodi nent of the Invention relates to

conpounds of fornula (I) according to any one of

enbodi ments 1) , 2) or 4) to 6), wherein X represents

SR A B
AanJﬁH%J e%]bc{d%gﬁt o tﬁe m%ﬁmﬂ%\ t%s% {sér‘ﬁ%ﬂ”dg)og‘ c)rmul?)(l) according to

accor

emﬂ)Oc)lmems:e‘r)elr 2), Rﬂhaeld trRQg:onfrguraamon iohthiecaiidgeld oydke“ranasee cyclohexene
i hdenend re S dpogen k |,

or \ﬂﬂ%@ﬁﬁgsﬁ{l}nés%détl Cﬁt g%‘i lﬂg fE{ epseungﬁugpts)a% t¥1 b@(lﬁéle A of the

cyabrhexane, sepoithiekertes ar mmrrdmm ntdnséy sarbsini claentad;loar(ee the absolute

colfERGETER Aohicte) RYRE, LA (1S FLARLCEIRABINO ©f

Ikoxy,
tar o, r t :
5 A ﬁg&iugro rﬁtﬁ%ﬁrﬂ%}t otf ﬁr!ee @g%gl%%éléfé%?(g (S:Qrﬁﬁ)gﬁng?yc?f Iform\Ma (h) e}clagrdlng to
embo@eteetso‘ar ) qr 4R Wiresgin rifust ab@bﬂ@s@ﬁ@uaﬂt@h isoas drpidedmrfpimula (leq)
wherein the aryl indegsydently IS unsubstituted or
substituted as defi before. 12) A further
enbodi ment of the Rhventiof relates to conpounds of

fornmula (1) acROxdi of odinments 1) to

11) , wherein RL r M)'%fer d), which is

unsubstituted, nopnoq, , lor tr| substituted wherein
|ndiep ndent | yl ssel ected fromthe

the substituents ar
group consi sti n?al,of A4)al kyl, '{G -4)al koxy,
hal ogen and trR c/orre hyl ; or R represents
unsubstituted het elRoaryI 13) A further enbodi nent of
the invention relates to co c))unds of formula (I)
according to any one of enbggﬁ ments 1) to 12), wherein
6) ?Zr)urtﬁ@ feﬁvﬁ’t?cﬂjﬁrﬁerny% Oegﬁ{)erftlp)r ?él?{?rs?gI:Om%legj%]oF ec?r%tuiéay ), aé:cording to
embodipeuatsds, 2forfiprwherain the alzsptude donfigutadioadygpioted i®és in formula (lez)
enbodi ments 1) to 9), of 11), wherein Rl represents
(C1l-5)al kyl; and R2 re%r*eQents aryl, which is
unsubstituted (greIR%rred) Qor npno-, or
di - substitutedR ei pad h s\ﬁxz}%irtu Bts are
i ndependently sel e rt N ,\p'u}p; c i sting of
(C1-4)al kyl, (G hal ogen and
trifluoronethyl. rtiher en‘%qdi ment of the
invention relates + nds of FTormula (I)
according to aﬁiy one enbodi nents 1), 2) or 4) to
14), wherein A repResents -(CH2)P- , wherein p
represents the integer 2 or I3 16) A further
embodi nent of the invention{Falates to compounds of
formula (1) according
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to enbodi nents 3) or 15), wherein p represents the
integer 2. 17) A further enbodi nent of the invention

WO 2008118879 0 conpounds of fornula (1) accordi ngP@DIB2008/051599
enbodi ments 3) or 15), wherejf) p represents the
|nt eger 3. 18) A further enbodi nent of the invention

7) G RS Doty Vengon e PR g d'ggc%@ggan@gccommg to
any@@&%lnbod&ﬁ&tml 2) epap@)twhdréin - 5) al kyl ,

fl uoropal k £ ther
BERRE SHoANOmh R G B i do %‘bﬂ{iS” @ of
« Doreprbser(d Ja aa;sbom diterg, R® ana(kcfﬁeogrft?@mmdk | (mmmf g, 5231 tR' and R?
ere 1 represents 1-5) al ky preferred),
g!?g‘?ﬂ&" %f@&m@f 20) A further enbodi ment of the
qtion relates to compounds of formula (1)
di ng to any one of enbodinments 1) to 17), wherein
sents hydrogen. 21) A further enbodi nent of
ion relates to conpounds of fornula (I)

A

B represents a group -(CH2) m -22) A further
embodi nEnt wbéreirhibeiastesink indivates| ta¢ psint of at@nipoemics R3f or
f ) 0 t g1ad S 0 2a
X 15eReitt o RaRRi o R R nyGiEBEA) oty o ana R
(rpprebantabydrogeror 3). 23) A further errbodl ment of the
invention relates to conpounds of formula (1)
8) &cfudheli engoadimentyof theeineéntiontreldiesdmtempgurtds of farinula (1) according to
3. 24) A further
an)y\@r%(g* quﬁrﬁ&tgqg%ﬁ(/éﬁ? 72:1‘Mfeg§§t es to conpounds of
* Doreprdsan{sla cabooaidmagnd &"anyd Rfidogsftherriroda hemd;or1) to
+ R)opbGREINCILERIERCRES RS NEEIRL: Rrm2Plocfal Uhd 7 ana R?
e Invention rel a o conp oun 0
ftogetirdorim Yhedeegoredi ng t o any one of errbodl ments 1) to
wherein R4 represents 26) A further enbodi nent of
nvention relates to conpounds of formula (1)
di ng to any one of enbodinents 1) to 25), wherein
pf esent s heteroaryl, which is unsubstituted,
di-, or tri-substituted, wherein the
i tuents are independently selected fromthe group

ngwﬂfere(rpt%e%)s@n@( Indli J,(afé% tﬁ% BbikPattaBRhe9eR R2.

cyano, trifluoronethyl trifluoronmethoxy; orW

9) %%Ftﬁé%?ﬁ@oo‘?m&ﬁt%Pneslﬁ{/@rﬁlbﬁ%lgfe@% cérh Olﬁﬁd@éff?c&?’ﬂula (I) according to
enbodi nent of the invention relates to conpounds of

any enarof empegimapischd?hg 4)do &hywheareinof repressalsne Rerdo o) and R™

andJRza“t))gétﬁer%@m aMaggei n Wrepresents a benzi m dazol yl
group which is unsubstituted, nono-, di-, or

108 W fuﬁH@rSéthdleﬂgnt e ﬁiv@nﬁdherel%‘t%stb' doH%Uﬁd@B}eformula (I) according

to any one of embodiments 1), 2) or 4) to 6), wherein

X represents a nitrogen atom, R is absent, and R? and R* both represent hydrogen.

11) A further embodiment of the invention relates to compounds of formula (I) according
to any one of embodiments 1), 2), or 4) to 10), wherein R' and R? if not indicated
otherwise, independently represent hydrogen; (Cq.s)alkyl; aryl, which is unsubstituted, or
independently mono-, di-, or tri-substituted, wherein the substituents are independently
selected from the group consisting of (C1.4)alkyl, (C1.4)alkoxy, halogen and trifluoromethyl;

or unsubstituted heteroaryl; with the proviso that in the case R? represents aryl or
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30

i ndependently selected fromthe group consisting of

(G -4)alkyl, (G -4)al koxy, hal ogen, cyano,
wao eooBlispsronmet hyl , and trifl uoronet hoxy; or sai BCT/IB2008/051599

benzi m dazolyl is substituteg by RS, R8, R9 and RI10 ,

wherein R5, R8, R9 and R10 are as defined for formula

1).28),A further enbodi nent of the inventjon re

et iR B O PR 2L 0], etk A b S dndeenaentl is
unsubidicanisabstituté® ag dpfincstsfieen Wrepresents 29) A

further enbodi nent of the invention relates to
12)Cﬁnbfpghd§1d@mlmfd|memtmiltlae (nlvént;imcmratémlg dvo\ﬁrlmndeJBEfoﬂﬁula (1) according

odi 4) to .28)4 erejn L

to ?%P%‘% é?ﬁ’?%‘é%ﬁ) A1y dﬁ’he-”%‘ﬁ% kP! esgﬂﬁ %Fﬁ?(%fe%{ﬁ@’ which is

unsl%lb@tltumdepemdendll yorrtemuestembdhyhhfrelgeme simismgenns dr&independently

sl 8 501 g DRGSR (5 TN B lheShend fiuoromethy';

or Rhieprdseots unelisdtiaged beteaapounds of formula (1)
according to any one of enbodinents 1) to 29), wherein
13WAr fapghesemibdimbretr @itime owentai eBitesRB compdlifds sf fofthula (1) according

- alkoyln SItI he. benzi m dazo
o 303 Bt REereBEHe 17 Yot 2P et BT TR RIS o odiblrea. or
(Cgpypunds of fornmula (1) according to enbodi nent 30),
wherein Wrepresents wherein one of R8, R9 or RI10 is

14X ésfpﬂbdaraérhlyodmelhtmfybe invepiasi relates % aimpoosds of formula (1) according

to gryg%b%]é)g%é | hrrﬁelnngglﬂg?o ectgﬁ ?_Nﬁ%l%?r} ﬁngprggernxq&ogglﬂyl and R?
repmestssarylnyhmh mgvrmubgteuﬁ,ed lpreteged), 0(r®ono5)oakjk§uhstummdj (MBkrein the

subsgg %pé é}( 35? { esierleg quﬂ):rngg rc%qﬁ)( %’on3| olf] (Crq)alkyl,

(CmﬁIlaixg,shatlogemcnm(juﬁhrd:sométhf/lor mula (1) accor d| ng to
enbodi nent 30), wherein Wrepresents wherein one of
15)R3, fuRBerogmibIcim st c(feIS@EwblatidnyreMdM)xy))ndounqimsﬁ forroma4l) @ccording

to %%Prgggﬁe%) Q?Sre ri?r?lrn %?h Eﬁcﬁfrr om ,163 ~(CHz)p-, wherein

p repsdrikottg iftegpetoad.l y net hoxy) . 33) A further
enbodi ment of the invention relates to conpounds of
16) évfuriher grbodimentrditimg inventmyretatas tofcopmvoddsreifosn@8)1) taocording

to gf‘ggodlﬁﬁgﬁg%p ?r %rﬁ%r%ﬁ]e@%ﬁ)rg&ﬁfs erﬁ%@er%f R8, R9 or RI10

F éspective f the

17)b§\%|’tﬂérd@rﬁ (%ﬂ?m[aﬂalrk? thm%grﬂ l om & ttov&) ou@% oﬁ%}grﬁ@?m%ccoming

are prefera feren droge
to %fnitzanmtat?’) of 15)hwhernmemtepmsent§| tae emeg&li 3conmpounds of

formula (I) according to any one of enbodinents 1) to
18)339furtmeerebqﬁiwmtecﬁrt@eséwestiqmel’aéemtom@nmwnmgf farraula (1) according

e e a el
o RO Lo o AR b g
(QisW@ht(COﬁﬂlr@@%lksé,sort(ﬁs@@mh’yds of formula (1)

accordi ng
19) A further embodiment of the invention relates to compounds of formula (I) according

to any one of embodiments 1) to 18), wherein

R* represents (C4.5)alkyl (preferred), or (Cs)cycloalkyl.

20) A further embodiment of the invention relates to compounds of formula (I) according

to any one of embodiments 1) to 17), wherein R® represents hydrogen.

21) A further embodiment of the invention relates to compounds of formula (I) according

to any one of embodiments 1) or 4) to 20), wherein B represents a group -(CHz),-
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to any one of enbodinments 1) to 26), wherein W

represents wherein R5 represents hydrogen (preferred)
wW@er0o0g[L1263) al kyl ; and R6 and R7 independently rREF/EBREIR051599

hydrogen; (Cl-5)alkyl; or phenyl, which is

|ndependently unsubstltuted nmono-, or di- substituted,

ch subst.i t uent endent I cted ,
22) Aot @L{Be%toqtéh%tftVﬁ@t'O&reF%Sp Sipatayios fLBEnER (agoording
to &rtyl édmr@mdlnyénté a$ ez )a{/vhyreRﬁma’@ﬂreQéntthé'llriteg}ér @se3t (preferably
ugiubstitut ed phenyl). 36) A further enbodi nent of the
ention relates to corrpounds of formula (1)

t nbodji nents 1
2 R Dt PR 7 3 e SBR RIR iraroshi i 01 aBooraing
to atrtye)rtemfentblodimerneé Htte 21y, avheesip eurspsesehtsfitbe imtdger Gl )
according to any one of enbodinents 1) to 35), wherein

24)R%\ ftjﬂpeleaabmﬂmér&)omhé inveiten rerdesdiorsenipoahdd bieformula (1) according
i nventi.on,rel at ounds of formula (I

to aatycoateoqf B pEn S HhE 257 VB msmegeft?“te b8 2 her i n

25, B ese”%%tmsal%fjft%t Yot reids, B et i, FrBRE LA according

to axyawedif egibbdinamys bite 24§, waeosnl R‘im;treseh)s tQ@.s2Kyl. wherein

Wrepresents -NRlL 1-CO R12 and R12 represents (C
26) B farthgr embdrlinbnti o thie sxwbstiant retagets, tormmngounds of formula (1) according
substituent is
to aq{ﬁ( Z%eoﬁtgbtr?t% %ntmg)etf@g?fm&%%]t he group consisting of
W l(e@res’eatsmatgro@@) whidhuis tuhewbsétubext inmeot, ddf ot triesubstitetedi, wherein the

LB o GOSBAMERR S L, BEER BAR (5voo

(Citsjudkdixp) hadagengcyemar @i t@oimsthyc 9ndrtma°luprcm$@h¢xy X
a and Rla and R2a together
Or\EVe '%gg@%%ﬁo%)rgg%??(gtg?@sents a carbon atom Rla and
R2a toget her gborm a bond, and Rl @id R2 together form
t.he N vvherel n t N i ndi cates the point

f tachpent of il not” indicgted otherw se,
—BeE esen (C1-57 Wwhi G s unsubstit ut ed,
NONON,, |-subs |tu ed rei he substituents are

i ndegendent ™R’sel ect edNfrom t grR¥p consisting of

and hal ogen; or unsubs/tltuted heteroaryl; R2, if not

i ndReat ed ot herw se, Rsepresents hydr ogen; (G

-5)al kyl; or phenyl R3 represents hydrogen, or -CO R3
271 A fuRBdr ¢ralprdis entt «f tlﬁélinveﬁt)cml reldtes tb(a'ompb)thdismﬁoahllﬂyl(L) according

cl..oal ; repre ts the .j,ntege
to S PR ahPEbIGRSI 1 by 6 e WiteBREuS A Reniidazoly
grouptvader islunsibstituted, mono-, di-, or tri-substituted, wherein the substituents are
independently selected from the group consisting of (Ci4)alkyl, (Cq4)alkoxy, halogen,
cyano, trifluoromethyl, and trifluoromethoxy; or said benzimidazolyl is substituted by

R® R® R®and R", wherein R®, R%, R® and R" are as defined for formula (1).
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A represents -(CH2)P- , wherein p represents the
integer 2 or 3; R4 represents (G -5)al kyl; W
WO epsassm s unsubstituted phenyl, phenyl di-suPGI/IB20084551599
wi th (d*al koxy, or heteroaryjg mhlch IS unsubstituted
or nono-substituted with (G -4)a|ky| orWrepresents

erein R5 represents
28 P BB St Y v BB A U G P OHa 1) docording
to dnycineg# @mbotimenty €) tk\27), wilergih@Wnydpresatsch i s
i ndependent |y unsubstituted, or nono-substituted,
wherein the subsgétuent isi ndependent ly selected from
(G - I specially R6 and R7 both represent
[ nyI% R8, RO and R10 i ndependently
al ogen, (G -5)al kyl, hydroxy,
CO (G -5)alkyl, (G -3)fluoroal kyl,
(G -N)fluo 9, -CO (G -5)al koxy, (Ci
-2)alkoxy- (G -4)al koxy, or -NHCO (d -5)alkyl
(espécially R8, RO and R10 independently represent
hydr ogen, hal ogen, (G -5)al kyl, hydroxy, (G
29y R?)lmhk&wﬂboot%@@df%e rrﬁmidﬁyﬂelatéyto c@ﬁr(p(olCﬂwds 5f()j fagigéxb) ;according
re s al kyl ; an
0 FUAESRRTLOpEToN ] PR ®) GRS hnsubst i tut ed.
R’ my?&entgﬁyd%geﬁuas@1gpt@ﬂanMer ei n each substituent is
B ot Burignia broedh faSers Eamblh :onton
(CSIfRbRRUGN OE (O, fRskaARRky.I C centers, such as asymmetric

carbon atons. The conpounds of formula (1) nmay thus be
30)PReBanér @ﬁbmmbmtrmh@fnvsm&fne@imr@woupwaerbablhu (BSiccording

ure ster |so tures st erepi somers may be
to s SRR TR hHa Lok MO rETe Y SEPEEIABBh okt | ed I ¢ he
art. V%ere the plyral formis used for conpounds,
salt phar euRi cal conpositions, diseases and the
i ke 8" 1 B ti nded to mean al so a single conpound,
- , or|the |i reference to a conmpound of
?%Iae 1), %P), (IE| , and/or ( IE) is to be
undefjg+00 ferring also to the salts (and
espeylally t Re pﬁ%rnaceutlcally acceptabl e salts) of
suc sconpounds, as appropriate and expedient. The term
"phar maceutical ly acceptable salts" refers to

whBRfir SriXbfR®, Rher REnd €C1Q,Iall@ii<9ﬂﬂﬂ)&lt%lﬂoﬁﬁ@béﬁzn’ﬁﬂiﬁ%le ring.
addition salts. Reference can be nade to "Salt

31)s @ fRahérosmbsiimbRsdfehslnvestion relttes - coltpduRls 308fmuld3t) according

to embodiment 30), wherein W represents

S
_§</N | /\iRg

R5

wherein one of R?, R? or R" is (Cis)alkoxy (especially methoxy) in position 4 of the
benzimidazole ring, one of R%, R® or R' is hydrogen and the remaining is selected from
the group consisting of hydrogen, halogen, (Cq.s)alkyl, and (Cy.s)alkoxy (especially from
hydrogen and (C4.5)alkyl).
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In one enbodi nent exanpl es of preferred conpounds of
formula (I) are selected fromthe group consisting of:
WO 201 26794S) - 2- (2-{[3-(1 PCT/IB2008/051599
H Benzoi m dazol - 2-yl ) - propylk;nethyl am no}-ethyl)-5-p

henylblcyclo[ 2.2.2]oct-5-en-2-0

4R :
32)HAB'R HOQi &Y %ﬂ%ﬁ@%tﬁffn InsPM Pl RyremaRUASS OPRYYIs (8 agcording
to é’rﬁbt)dirherﬁl)at)l),o&heieia.W]'éméséiﬂﬁn- 2-0l;
(1S, 2S,4S)-2-(2-{[3-(1
H- Benzoi m dazol -gé yl ) - propyl ] - net hyl - am no} - et hyl ) - 5-(
3- methh - bicyclo[2.2.2]oct-5-en-2-0l; ( 1
, 2/ 4R) {R- (24{TB- (1
- nzoi - Rg-propyl]-rrethyl-arrino}-ethyl)-5-(
- e bi cycl o[ 2. 2. 2] oct-5-en-2-0l; (1S 2S
45S) - - R10
H Benzoi m dazol - 2-yl ) - propyl ] - met hyl - ami no} - et hyl ) - 5-(
2, 6Rdi net hyl phenyl )- bicyclo[2. 2. 2]oct-5-en-2-0l; ( 1R
OR 4R) - 2- &ﬁ %% 1o
Whefeile R9%i%i |°r2Ry| i5_(Gr-opYPrY fePRGRIL MY Eimppyition ¢ of the
ber?z,lrﬁrdﬁtéTBtrlh oeyR), R e livhyirdget a6d the RArafhigy is delected from

3-
(Cs H)%Q’f?éé‘?gﬂea'éﬁ Tn%&‘ }g)) pr opyl ] - met hyI ami no}-ethyl)-5-0
33)4|Q) \éL b{ze:%tf%do%ent o% thnl |nvent|on rela%es to’ co‘npoungs of formula (I) according

to dryBeRzdiefribdamtints?28)ltd 3pJ, Mp¥tdin Wetepydseamsi no} - et hyl ) - 5-0
tonIblcycIo[ 2.2.2]oct-5-en-2-0l; (1S 2S
4S) - 2- ( 2- {[3 (1Hk8enzoi m dazol - 2-yl ) - propyl ] - met hyl - am

i no} -Ne toI yl bi cycl o[ 2.2.2]oct-5-en-2-0l; (
R -f7-
- Nnzoi =" '%31 propyl ] -nmet hyl -am no}-ethyl)-5-m
=t oyl bi }2.2]oct-5-en-2-0l; (1S 2S
45S) - 10

H Benzoi m dazol - ; yl)-pr opyl ] - et hyl -am no}-ethyl)-5-p
-t oRy! bi cycl o[ 2 2. 2] oct-5-en-2-ol; (1

R 2R, 4R) - 2-(2-{
Whepegeﬂ%pfan a&o‘l’r IQ ya]re erp@myq)r] 4,1?@ph7y|re%ﬁﬁcﬂ\5qu eqfﬁpqz )begzni@ldazole
rlngz,t\/\ﬂle)/éllblsgl}(dg\}v?%)f ﬂz R RC ara-REFeiby/ diffdrét from hydrogen.
34)HABRRR &N dthBEAENtZfthe mRERIRA! rbraidt bydonﬁi&ﬁ&} oﬂbhﬁul)a (Batcording

3-fl uorophenyl)- bicyclo[2.2.2]oct-5- ol; (1
to £ c;{p)offn‘(bgdl{'r[e)nts( 1) to 33) wherein represents

H Benzoi m daz 2-yl)-propyl]-nethyl-amno}-ethyl)-5-(

3-fl uorophen ) bi cycl o[ 2. 2. 2] oct-5-en-2-0l; (1S

2S,4S)-2-(2-{[3-(1

H Benzoi m daggl - 2-yl ) - propyl ] - met hyl - am no}-et hyl ) -5-(

4-fl

R10

wherein R® and R" are independently (Cis)alkoxy (especially methoxy), and

R® represents hydrogen.
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bi cyclo[ 2. 2. 2] oct-5-en-2-0l; ( 1R 2R 4R)-2-(2-{[3-(1

H Benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no}- et hyl ) - 5-(
wa2doBasgeaphenyl ) - bi cycl o[ 2. 2. 2] oct - 5- en- 2- ol ; PCT/1B2008/051599

1S, 2S,4S)-2-(2-{[3-(1

H Benzoi m dazol - 2-yl ) - pr opylﬁ met hyl - am no}-ethyl )-5-p

35 4®f(ljj§n?r %t[)qé ént o?[the mver%l]on rela?ésetrc])_czo_rnoplo;uncgs cl)lRfo?rﬁula (I) according

to drrhy&mz(membdamcdmémbpﬁpmyéiﬂm Wredpidengni no} - et hyl ) - 5-p
yridi n- 3- yI bi ycI o[ 2.2.2]oct-5-en-2-0l; (1S 2S

49) - 2y

'dazol-2-y|)-propy|]-nethy|-anino}-ethyl)-5-n
2- yl-bicyclo[2.2.2]oct-5-en-2-0l; ( 1R 2R
[3-(1

H Bermeol m ol - 2-yl)-propyl]-nmethyl-am no}-ethyl)-5-n
apht hal en- 2- "yl - bi cycl o[ 2. 2. 2] oct-5-en-2-0l; (1S

2S, £8)-2-(2-{[2-(1

H Benzoi m dazol - 2-yl ) - et hyl ] - met hyl - am no} - et hyl ) - 5- ph

Wh%,%,ﬂdf%p?ég(rgpfdi_g%%c prgfe?r%d)zorotcmfalkrkll, and R® and R independently

represBehizyirogesha tOLs)akyyil or -poemyt] Whiche tshydepenilerdly-usishiydtifutéd, whono-, or

di- ﬁ@éﬂtm&ay%h ar%ﬁl g%@%] S%B§tﬁ ?r‘;] %e?qﬁjef)&%jrﬁ%ﬁ%%%el?ﬁ 42&(%& 1tIQe group

comsiatibg ayc(co{)alzylz(cz114<)a1ko>@ ealogemland(tnmﬁer@ﬁaemyo (eEpQ(ﬁal[y(Rs and R’
hyl hyl hyl h

both‘rgire%eﬂé{‘h?@r%?@%%ﬂéﬁ? Mool 3§ el revik-e-pne

36) ﬁ‘j elzer{1l§o+#>(Fr;th(¥ltE§ ﬁwv?n@% Byédqp%%&%f %Frné(lg}(f)%ccordmg

phenyl ='bi cyc
to @1, oh)of 2roRdinMetshy) to 35), prhengin Rﬁmmgdi@nisamdn@genet hyl } - 5-
phenyl - bi cycl o[ 2. 2. 2] oct-5-en- 2-o0l; (1S 2S
374 9) fugth¢rzenib@lirpént of the invention relates to compounds of formula (I) according

o R e S Y B R R R 6L R or
38)4%u?thérzer{1d(;ﬂ‘ %nt of th<3 invention r]elates tﬁ (iomé)ound? of fOF]mHJ§ (Ié according

enzol m pr opy m no
to astytpyie- cﬁerrmodmﬁnisﬁ Xty @6p Whepein Mo rsprgsests -NRO-COFRS. 25
4S) -2- (2-{[3-(1
39)HABerhei embkdimentofying inyeolippl (elatest leydompoundg okformpulyp (5 -ageording

to %‘hgybn(%)ofpgr?g&? [n%h%yq Ab228y, AhR&EN® VE Fefrdbnts( -NR''-CO-R™ and

R} epeseoistCaaz syl whigh)is pinsuatijuters thgro-.aer ¢iepbetitued,) whergin each
sutietiftihe € inRBERYrtD sEMELR idnfihé] PGty BnREikg 8 (C1.)alkoxy.
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(1S,3S,49)-1 ,2,3,4,9,
10- Hexahydr o- 3- hydr oxy- 3-{ N- net hyl - N- ( 3- benzi m dazol - 2
W0 2008pswpy| ) ami noet hyl } -1 | 4- et hanophenant hr ene¢T/{B2008/051599
1R 3R 4R -1 ,2,3,4,9,
10- Hexahydro 3- hydroxy 3- {N-rret hyl - N- ( 3- benzi m dazol - 2
noet h 1 . 4-et hanophenant hre
a0), AR SERTGER SR G dle bipian il BReRTRUBIR EPkYa 4) spcording
to @abodiment 9; wheregt btylbbstmﬁeh)bteférﬁbly@]l -of the following characteristics are
yl)-1H benzoi m dazol e- 4- carboxylic aci d mnet hyl
preggtter 2-(3-{[2-((1
X %Bre‘b@)ttsb Wd@mamnﬁap@ménobk%y@gemﬁe?f&n% ootd;ren- 2-y

Q 2a
© R TR B dogshstta Bend 8l hy
EFB1teﬁ'fd R2 together form the fragment
2-(3-{[2-((1S, 2S, 4S) - 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2]
€ en-2-yl)-ethyl]-nethyl-amno}- propyl)-1

0| m dazol e-5-carboxylic acid nethyl ester;

, 4R) 2 Fydroxy 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2-y
) -&th u met hyl - am no} - propyl) -

11 bonds, 87 e SRR RILLLR AEbGT bR e

(1S, 2S, 49)
R, Hf e imciixiate cath eiwisd, yépreseamtsiQ s attet; - misjunstibgtityted;-raono-, or

di- %Q@B%ER%%@?@QF% 3 fﬁt’u%ht%] glc mde%gnd?en?lk/ selected from the group

cortdisBeg Db(Om)MWbI(G&)qlkc)xypampytalpgeretohyhsmmute]d reetiérgiyk; 5- t

R? ?tlrgﬁ Q%n%\%dy (%R gep(%se%tsztl}%%ge% &) 5;2 l&JI 'or phenyl;

R® H}rmmshnddagml er‘Z—QQ R¥'propyl ] - net hyl - ami no} - et hyI) 5- (

R31‘t&5’%§9@§¥8 ?{lgyl {([céb)z gé!r%laﬁ%{ﬂ oCeLR§dicakyin- 2- ol
2-yl I t hyl t hyl) - 5-

"rgbrgg‘?ﬁ%{i‘?pheﬁy@’- b lyﬁtgfé ]2 g}aoct/-S?g]n?g%oF; (>1/s) 23 (
B ra@psents 2-gF B> (@H2)m-, Wherein m represents the integer 1, 2, or 3;

i g -2 - - t hyl) - 5-
A b R BRI poBp S LiedReli 288! oL " 1R 2k
R4@E%{e9g¥% i[ﬂ)ézg‘l 2-yl)-propyl]-nethyl-am no}-ethyl)-5-(
w %g?%h%yr@;ﬁ%b% S%H @MC lpﬂer?yl %1 g&t%‘ﬁtute%’ &R %C 4 )alkéxy or heteroaryl
which Bewnsoibsiitdied oF rr@ny+spb§irt@tpgwquthr@t Hgkylari no} - et hyl ) - 5- t

OF‘E’FE%’%IS?';‘ ﬁ@bﬁ%l@&te@fr&na oct-5-en-2-0l; ( 1R 2R

H Benzoi ni dagél - 2-yl ) - propyl ] -get &I - ami no} - etg}/I)-S-t
[ 2

i az icyclo[ 2.0 -/QTZOI (1S 2
S -(2 3-(1

_é‘%?zgi Ejazgl -'2§y| < pr op| - y Rgrri no} - et h3>7$%12
Xazo\- i&%clo 2. -5-/9 2-ol; ( 1 2R

4R) - N (22 {[3R(1 N

H Befhzoi m dazol - 2-yl )j ropyl ] - met hyl - am no} - thy\&HS 0
xaz®& - 2-yl bi cycl of , and
wherein

R® represents hydrogen, or (C.s)alkyl;
R® and R’ independently represent hydrogen; (Cis)alkyl; or phenyl, which is

independently unsubstituted, or mono-substituted, wherein the substituent is
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2.2.2]oct-5-en-2-0l; (1S 2S 4S5)-2-(2-{[3-(4-Methoxy-1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} - et hyl ) - 5-
WO k@aAtb2ed cycl o] 2. 2. 2] oct-5-en-2-0l ; ( PCT/IB2008/051599
1R, 2R, 4R)-2-(2-{[3-(4- Met hoxys.
H benzoi m dazol - 2-yl ) propyl rret hyI am no} et hyl ) - 5-
md%@i n?)gl %{% t%o-zgorﬂ| éﬁ ﬂ?lgm@y (especially ﬁs and R’ both represent

unsdbbtu®aiphied@xol - 2-yl ) - propyl | - met hyl - ani no} - et hyl ) - 5-
ng%engln? gk?{%%%%gﬁ%%g%ﬂrgse%?r%ydecl)gen( r}elq?ogze%, (C1.5)alkyl, hydroxy,
(Cihdnengoi J0- d@Z(@rs%'le ) {Pr.ofydrdalkgpt h(ydmﬁ%f@é}koﬁi hyCD-&s)alkoxy,
(014%?kc%y((g %%I ?{g(sﬂgkﬁ)glgylz(espema Iy ?(8 ﬁg and R independently
repi‘bsi@aﬂzrfydmgéazmla}o%eyl XERNHaIRY) ]hydTQﬁ(iﬂyl(CﬁJﬁImdy e—OhGZO)(C1 s)alkyl, or
C(i h;r\ FI cyclo[2.2.2]oct-5-en-2-0l; ( 1R

] 1§§ % [3-(5 6-Di et hoxy-1

R”Heb@eémsm/@t@gah -2 {@]alkylomd ] - met hyI am no} - et hyl ) -

R125r§8henﬁt§)(8| g)%f&yl [N%IC 52] O%‘fﬂ?gg}’?‘ﬁ? mono- (Sr di-substituted, wherein each

sutisltltmenmelume@amﬂnﬂasylleg\,teﬁﬁmpyﬂhbgmdndnsanmgml}(oeg)bykb){y 5-
phenyl - bi cycl o[ 2. 2. 2] oct - -2-ol; ( 1R 2

4R) - 2- (2-{[ 3- (5- Met hoxy- 1
H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no} - et hyl ) - 5-
Thep rmmpoubils yof | fofn2ul2 . (B)] oaritaib- strre@gehic ¢rl 8sy8netric centers, such as

asy@bel%g%lgrr?]{) %&cérﬁ g‘%%ll)%ﬁ%)of}n ﬁfqg n%tﬂ]a ) ma rﬁ/ thu}s be present as mixtures

of ﬁevrwls)m@rqohremferablxcysIw[@s@r@]Mer§ -Mixtupesodf; st¢rediRo@Rrs may be

sepér teg n(gn{ahﬁer(l{nog@ttpg)ﬁérsdbnrﬁllg e art

enzoi mdazo -am no} -
Wh%%“féé 6@@{‘%&%%&%%?&1‘81%0%&119&4 ssa'ltg,n p%ar%ace@ﬂ'(%l 2(%mpositions,

disehspsranditing bleez Blis B-tendaortopyedn-ates & ginglemonwloued.isalt) or3he like.
phenyl - bi cycl o[ 2. 2. 2] oct - 5- en- 2- ol ;
Any RfoRNdaRjo- 2 coppPUrat ¢f formubasx (), {lp), (1), and/or (le2) is to be understood as
[ ; - - &AL 03 < L) -z
refé_llﬂpﬁ %fs%&?&@%légll[l 2@}9 %sg {:Q@y{g}?@%bﬁ%e@%lﬂ/ gccgﬁll%le saﬁs) of such
com@m@}raﬂs grbrdiriztg andvexredient. 1
H benzoi m dazol - 2-yl ) -et hyl ] - met hyl - am no} - et hyl ) - 5-
The tesmy'Ph@yimagetiidally accEptable salishrefersito npn-iaric, inorganic or organic acid
, ( - , . "
anif_@' é%eo?r%ingoaz O%fs ﬁ'e EM% be m%dﬁ toa rﬁarllto?eleecttllcﬁ)?/ Ifs)r_ %e_qsw drugs”,
Int.ph&hgim. 15986 c3H 201 212] oct - 5- en- 2- oI
1S, 2S, 4S) - 2- ( 2- {[3 (7-1sopropoxy-1
H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}- et hyl ) - 5-

phenyl - bi cycl o[ 2. 2. 2] oct - 5- en- 2-o0l ;
In one embodiment examples of preferred compounds of formula (1) are selected from the

group consisting of:

(1S,25,4S5)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1S,25,4S)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(3-methoxy-
phenyl)-bicyclo[2.2.2]oct-5-en-2-0;

(1R,2R 4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(3-methoxy-
phenyl)-bicyclo[2.2.2]oct-5-en-2-0;
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( IR 2R 4R)-2-(2-{[3-(7-1sopropoxy-1

H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} - et hyl ) - 5-
W@b@agb2ed cycl of 2. 2. 2] oct - 5-en-2-o0l ; 2-(3-{[ 2-PCWB32008/051599

2S, 4S) - 2- Hydr oxy- 5- phenyl - bigycl o[ 2. 2. 2] oct - 5-en- 2-yl)

-et hyl ] -nmet hyl -am no}- propyl)-3H benzoi m dazol - 4-ol ;

e e e R N L

phergt)yidyktol®? RYdct-8nimdl:  propyl ) - 3H benzoi mi dazol - 4-ol ;

(1R PR AR A0 %%w&dﬁ“ﬁ%m%ﬂ@flmmgm@yk PRy 26:methyl

phelydmydycliZ9.2|0ef-8-eA-2¢inon- 8- en- 6- ol ;

(1525861 s éTéJF%}?’)'d%PL%W]F’W ]ﬁ\}?tbﬂrﬁﬂﬂg?}.%mw)o-tg'y'

bicphen . 2]bitsyed-2lo8. 2. 2] non- 8-en-6-o0l ; (1S 2

(1 &f%gﬁz} f;z(ﬁ]{b 345%/%%’.5%4 ig;ﬂf}[prﬁ%\f %rypthglrﬁrﬂlg?} ethyl) -5-0-tolyl-

bicgdld(R12)2]6etfphenglof;bi cycl o 2. 2. 2] oct - 5- en- 2- ol ;

158 £ ARG AT i TS g A
bicgdld(g12)2]6etfphenglof;bi cycl o] 2. 2. 2] oct - 5-en-2-0l; (1S 2S

R B B Rl By S G B 8D
bicyd®[2 2-Z]2ct{H-&r-L-3);4- Di et hoxy- phenyl ) - et hyl ] - et hyl - am no}
(15 L2 IBITE B abReZy SRR i - %?'ﬁ%pﬁﬂ
bicyad[2 2t Hydt)5-&n-plagnyl bi cycl o[ 2. 2. 2] oct - 5-en- 2- ol ;

(LhEes el zéw@ﬁmE‘évy>2rr‘?§%4v'f%9§tﬂ§&%eﬁ5§é’%x$é aoRX
bicyd&2 2]oct-5-en-2-ol;

(8 a8t et dprargaeh et s dRharghY s G
phetyl)-bicyclo[2.2.2]oct-5-en-2-0l;

(R R g B By o Pl aEmhaFFh - B ubro-
phérySTB2.2 Stdetss-eh-LBelbl pyri di n- S-yl - propyl ] - met hyl - am
(1%%%—_9—%&{@[3?{1 Iﬁ%?eﬁéil)lgl[l zo| Q [yl) propyﬁ]methyl amlno} et}%)yl) 5 Q4 illuoro-
pheéhyblumyiciof. 2.2fwcy b-eprply | ) - met hyl - ami no] - et hyl } - 5- pheny!|

R X5 o B e ey S e Y gy S g ro-
pheryf)diiiiclof PR fve}-5enkydl) - 5-
(1S,25,4S)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-pyridin-3-yI-
bicyclo[2.2.2]oct-5-en-2-0l;

(1R,2R ,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-pyridin-3-yl-
bicyclo[2.2.2]oct-5-en-2-0l;
(18,2S,45)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-naphthalen-2-
yl-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-naphthalen-2-
yl-bicyclo[2.2.2]oct-5-en-2-0l;
(1S,25,4S5)-2-(2-{[2-(1H-Benzoimidazol-2-yl)-ethyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[2-(1H-Benzoimidazol-2-yl)-ethyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
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phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-0l; ( 1R 2R

4R) - 2- (2-{Met hyl -[ 3-(2-nmet hyl -furo[ 2, 3-b] pyri di n-5-yl)
WO prodpgleys am no} - et hyl ) - 5- PCT/IB2008/051599

phenyl - bi cycl o[ 2. 2. 2] oct - 5- g 2-0l ; N-(3-{[2-((1S

2S, 4S) - 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2-yl)

t
15,75y AT AR el Ry ke AR PTGk o
bicgclo[RA Bodt{52er-£-bl;
(1%& 4R){f%ﬂg/l% Z&J?/ﬂ‘la%?d %n%meglylg)(‘r?eltr%ll amlno%]e(any} épheny? y
bicptlGRY. Je@-5x@i-baxy- 2- met hoxynet hyl - 2- net hyl - pr opi onami d
152 N'gﬁih{?)tﬁ}gll? _oropylramipal-ethyl-5- -bicyclgl2.2,2loct 5-en-2-
(1585 48] 52 I eP ey b eparomsteer g5 phpeiaycigle-22loey 5-en
ol; - et hyl ] - met hyl - am no} -

[ )-2- h 2- met hyl - ' i_de; . 3- A1
L e e L b e e e
2-dl;) - et hyl ] - net hyl am no} -

pde; N-(3- -((1
(AR AT IR e La Py TSy Sre el ke st
prop@itigsiclo{ 2 2udt-5am-2ol - .
QT N T e L L R
prop@IFieyy(o{ 2 R 2§dot- B’Eﬁnlf&blam noj} -
- 2.2 dl
(1SR frngp i Rhe v wét%ﬁ@wm} A B
phety}-bioy@bie Ry ledtisgre@l;2. 2. 2] oct - 5- en-2-ol ;
8] AR SIS PN
phe(rWBbiZﬁ:ld[S)Z—.ﬁoét%;}ér(—S-ldl;Soqu: nol i n-4-yl - propyl) - rrelt hyl - am
j = -5-nphen i GYC o 2 : 1
(1598t oA P IO R or Ty eGP sReigazclz
ylpmjpylﬁ)érhmbéthﬁl}-pMeétﬂhlfbmgﬁérﬁhreﬂez 2] oct-5-en-2-ol; (1S t
~ 45T A4 t - o-gul NOI 1 N-9-VYI - Qr -am noj -.e
<1Fﬁ@ﬁé%ﬂ%éﬁ;%[,“S'ﬂ%{?&Wéﬁozﬁﬁyéi%vé?-i@z“%ﬂﬁi@&yﬁng'rft'dazé'-Z-
yipFdp@iardiRbethyl-2 :4- éfgﬁdindheﬁ&gqnglnepl i n-3-yl - propyl)-am no] -
I C
2 FHRAS RIS bRy Bt e A S %wbﬁml i HgIno-
propy®t Aydenz Sirrideeroid-4- bamyzyllo[azwzn&hyd@stéi en-2-ol ;
2- (&{é? @Réﬁé%ﬁyl\%?@yﬁ P%Trygélcﬁ %@&:2‘50& 5- g 8%' e)thyaf]mme%l/l -amino}-
propyl)-1H-benzoimidazole-4-carboxylic acid methyl ester;
2-(3-{[2-((1S,2S,45)-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-
propyl)-1H-benzoimidazole-5-carboxylic acid methyl ester;
2-(3-{[2-((1R,2R,4R)-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-
propyl)-1H-benzoimidazole-5-carboxylic acid methyl ester;
(1S,25,45)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-thiophen-2-yl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-thiophen-2-yl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1S,25,45)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(4-methoxy-
phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(4-methoxy-
phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
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5-en-2-ol; N (3-{[2-((1S
2S, 4S) - 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl)

WO 2G08At83679et hyl - am no} - PCT/IB2008/051599
propyl) - 3- met hoxy- 2- net hoxymgg hyl - 2, N-di net hyl - pr opi on
amde; N-(3-{[2-((1

(1%5%}]5@ ﬁﬁg{ﬂﬁe&#l% azo é/lyl) proag/ﬁl o(-[\tﬁyl -am L thﬁ) §(2 me¥hoxy-
ph@nyﬂﬁy);foBz PRIdabB¥n2-aket hoxynet hyl - 2, N-di net hyl - pr opi on

(5208 S8 e ervaimise i tyoRt eyt g i S R0
phéryl)Di&cR] N2 Ridet-8en2-yit ) - et hyl ] -

(1%%%}2221({)[8?(%%%%%@%&5% %/ptyﬁ QY IS N5 Z b S oy

bicgdRo[2R) 2] @ctidyehi-2x0):- 6- net hyl - 5- propyl - bi cycl o[ 2. 2. 2] oct -5

(R AL e éwwd@z%tw{gmﬁl REtHsA R RS e 2o+
bicyad[D2.2)pstapéepai de;

(1#\%% %S%&%? g@](ﬁg?%qz%}rw%z%?ﬂ& opyI] tn% -amin (ﬁﬂ%i-é-o&gyo?-zyl-
bicyad [ 2. 2]actisra]-24ol; opyl_) 3- met hoxy- 2- net hoxynet hyl - 2, N- di
AR e B B Sl s phlkputarylep by a2+
bicy@e[212-Aestisrereboyl | - _
R R T e e T
phdtyBbiczao[A1208ac5-&r-glo);- propyl ] - met hyl - am no}-et hyl ) -5-m
(1@%&%5&) ?éZ?F%@{I\ﬂetRI C)y?H %%nzmml azolt2 9') Srnopyl] meth)ﬁ amlno% -ethyl)-5-
phdrrhyBBmy@o[mzda@@l&&w o);- prgpgl]2 rre: hgl am no} ethyl)-5-m
e S S R M T 9r°%'?m$m¥y?mmoéy8“y'>5
phér@[-Bicﬁcl@Qﬂ]e&-&éﬁ 20yl ) -ethyl] -

R A 2P B AR A g D R PR Tetg no) iy
phenyebisydio[2: 2 esty8-ebdpoy.cl oP*oct - S- en”- yO et hyl] - _
(1#2% H%} Z?gg?}éﬁ%c)xxﬁrgetrggﬁ%zpnﬁg rggﬁt-ggthg/l-émmg}l-ethyl)-
5- pBSny4$)oy2lo[ﬂy:ﬂQ]©my5-5nMnyl bi cycl o[ 2. 2. 2] oct - 5-en-2-yl)

(R ER G Crapd Dh oo S EBdieiiserg P eropylympiny-aminol-cihy-
5-pRe 2R bibipylo2- 29 dee3¢n@-@henyl - bi cycl o[ 2. 2. 2] oct - 5-en-2-y

(1%2%2%2—%{(%_{[325-@(& OVF?‘} 8@8{ ﬁﬁ%ﬁa oIEM_bongyl] -methyl-amino}-ethyl)-5-

pheky)-bigydld2{] Bo(t4-E&hbat;0- 1

(1 %@2&5 Qb(ﬁ" é@a@mllﬁt%g%yﬁ '3%8%}1 rglﬁjaﬁolg%qglll E)roPPQT E%gth;h a%ir}d}-e_thyl)-S-

phety)-bizydl@2{ Jotd-&hbat;0- 1

(18;%€§$f9-6¥né[337 %%eé%@&ﬁ grga h_yg)(lé[rpeﬂz%'Wda_gglg-gl?%ropyﬁ%gthﬁ -amino}-
eth§$54B.ed @)bi@clol2.2 PRol-3-¢0ft-olr 0- 4- met hoxy- 1

RSP R e B b rBRSRA s e Bl oyt metryamine
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
(18,2S,4S5)-2-(2-{[3-(7-Ethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(7-Ethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
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( IR 2R 4R)-2-(2-{[3-(7-Cnhl oro-4-net hoxy-1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} -
w@egl1326% phenyl - bi cycl o] 2. 2. 2] oct - 5- en- 2- ol ; PABIE2808/051599
4S)-2-(2-{[3-(4 6-D net hoxy-dk_
H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}-et hyl ) -

(1si@éj,_ﬁg?%'éé-f[%%%(-ﬁ\&gqg@?}@)%%@g@Sé‘dl-%'-ﬁ)'-éth;(/l]-rln'gthzyﬁamino}-ethyl)-5-
phdthybbioy@d[M20FEeH5-en-glo);- propyl ] - met hyl :am’ no} - et hyl ) -
(1@@?'&%%'2(2?(2%@1%\28#%&2 -{b%ﬁ%;g%ﬁ%l-zzlﬁB-bthgfﬂ-?ne%r%l-amino}-ethyl)-5-
phdthybbioy@d[M2FaeH5-en-glo);- propyl ] - et hyl -an no} - et hyl) -
(1 SZ%?%?%—'Q-?[P%%—? ép%%é?@%xé%ﬁ%%gﬁg éz%_l-glw )-p(ro&yﬁ’-r%ghyl-amino}-ethyl )>-5-
phdthybbioyaio[@I20Fact5-En-2lo);- propyl ] - et hyl - am no}-et hyl) -
(1@@?&%&%32?{3@@955@ _g%%%/:zﬂl-?%rﬁ%gﬁigﬁ%@%;{l)S—ér%p;%]?methyl-amino}-ethyl)-5-
phdthybbioyad @20 act5-n-2lo);- propyl ] - met hyl - ami no} -
2 3 RSB b b e A 2l B il
probylb;eHztm'nlzbidﬁttaz:ok@aoyl )l-pr opyl ] - net hyl am no}l-

= D= - bi 2.2.2 t-5-en-2-ql; .
2SR & BB Sy SR DB rRe 2ty 1 -y methy-aminol-
problylpSAzmnabidtadaor-2-o) | | - propyl } - met hyl - am no) -
(1 Si%,_g%1—%3-22-?[?%?%(&ét%(%&yﬁﬁil-ﬁ%r%p_‘?’r’g%%%ﬁ%—ﬁ):[&%bﬁ]_-r%lethyF—ar%ﬁo?—gthyl )-8-
phdybbicyao[Bi2daai-8-2ny6-l: pr opyl } - met hyl - am no) -
(1 Fﬁ%?%@@g(zg{&g@%’l\'ﬂetg oy, ﬁ'@%%ﬁ;%;zr‘pz_a%él%%\?l}-ﬁ%'m%ﬁ-%éthyﬁ-%%inzo‘?-ethyl)-a-
phdybbiagao[Bi2ddaen-8-2nye-gl: pr opyl | - net hyl ami no} - .
(1 Si%%%i—?%é-@[?%?-ﬁét@é%y ﬁ%@h@kilﬂ-ﬂeﬁ%@@ a_ez?EI_-g-S/I?-lpfopgll]-]r'n%tr%yFl\)-amino}-
ethiyh-5eshzaiirbiclaion. 2 2joct-5-eprdply| | - net hyl ani no} -
(1 I%%? %E%—{Z%:Z%F&;@%’I\!}ét%f% i—b%@l-ﬁlé&%%g@slaaezrc])T-g-_yBlp;ropgy?]-SmeStﬁyl-amino}-
ethih Bepheai/rbideinit.2 2joct-5-eprply | | - net hyl - am no}_—
AR G T OB RS G AT Rl - eny-
bicyeid@2z2lo¢tisdezRol;2- y1 ) - propyl ] - et hyl - ani no}.-
e S e DI PR B S
bicyeld2z2lo¢tisderzRdol;2- y1 ) - propyl ] - am no} - .
B R e e e
bicysldi2z2lo¢tisdez2lol;2- yl ) - propyl ] - am no} -
(1%%?%@-?%2%{52@%45%%%? %Q%I)-%lo%?/ﬁ-}nse_tﬁyﬁ]-érzn_ir%}-;etrgy?)%-gr‘?enyl-
bicytlde2zjoctisderziol;2- yl ) - propyl ] - met hyl - am no} - et hyl ) -
(18,2S,45)-2-(2-{[3-(3,4-Diethoxy-phenyl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(3,4-Diethoxy-phenyl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(18,2S,45)-2-{2-[(3-Furo[2,3-b]pyridin-5-yl-propyl}-methyl-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-{2-[(3-Furo[2,3-b]pyridin-5-yl-propyl)-methyl-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
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8- phenyl - bi cycl o[ 3. 2. 2] non-8-en-6-0l; ( 1R 5R
6R)-6-(2-{[ 3-(4, 7- D net hoxy-1
WOoRMWNZWI dazol - 2-yl ) - propyl ] - met hyl - am no} - er¢il/IB2008/051599
8- phenyl - bi cycl o[ 3. 2. 2] non- §.n-6-o0l; ( 1
R 2R 4R)-2-(2-{[3-(1

SRR 307 A RSORY LR ARS8t Pl bi-s
phdryBpisz@o[@i2dAae!5-Eh-go);- propyl ] - met hyl - ami no} - et hyl ) -

(1 %ég 3&%')2&(5{{@ﬂyﬁfst(25m SPF 12,3 b1y - Roropyll-amino}-ethyl)-5-
phdryBpiszo[@i2daae!5-hr-glo);- propyl ] - met hyl - ami no} - et hyl ) - 5-m
N-(é%;&?@{ §'§_§ %%g—??{;d_r&y%/-gkgr{y?-bl%yc%[gf‘Qt.ﬂQét?S_-grl}-.Z-yg)-le%ﬁ§mgt%yl-amino}-
problyiBenaethoxydzamithckyyehyp2-omsthyi-predidhdmidsti no} - et hyl ) - 5-m
N-(%;é?@’%,g_ﬁi{%@?ﬁ??H’L{/drgkﬁg-p'hSﬁﬁ:buzdygl]o&‘fﬁ.%&Eé-%'r]-;z-;ﬁ)-élﬁylf-%efh@l-
amitoBeropgl)BHdethoky-2-nydthoxyneithyil-R-meth fisdrepionamaifie:et hyl ) - 5-m
N-@g&g@{%é,}%—ig}_{@g&ff B%%y%—b%yc%[%Fét.ﬂ86t-25_-gr|1-.2-y4)-ethyl]-methyl-amino}-
problylBenaethoxyd2aeithy2-pydpjonantigyy| | - net hyl - ami no} - et hyl ) - 5-m
N-@g&?@’%,g_ﬁ%{ﬁgi’(‘%{/drgkﬁg%'hgﬁﬁ:buzcygﬂo&‘?ﬁ.Ef&ét@é-%kizgyl%&h%ﬁm‘éfﬁyl-
amitoBerspgi)izHdathoky-2-nydthylprapyriamidet hyl - am no} - et hyl ) - 5-m
N-(glt:@?@{ %,%g%%g—??{;l/d_r&y%/-ghgr{y%b%yc%[agzt.ﬂQét?S_-grl}-.Z-yQ)-le%ﬁ?mg't%yl-amino}-
problylBe2zdimatryaprbiodapnide; pr opyl | - met hyl - ami no} - et hyl ) - 5-m
N(gt{g%ﬁlfgg&}?%l&dr?{(g%%g 6%y a3 Bfbefs Shio-fiy-dthyl-methyl-
amirtoBerupyi )1z HainathZ-pydpjoraiiey | | - net hyl - am no}-et hyl ) -3' H
(1SR NG L3 SRS i RS E Sk Ay 1o 2. 2100t 5
en-B-dBenzoi m dazol - 2-yl ) - propyl ] - met hyl - ami no}-ethyl )-3'H

(1 F?E%&&%g%gﬁ%éw[é%&%ﬁ%&?&gpﬁ)%m 0P QRSB A6, 2i0% 2 2]0ct-5-
en-B-dBenzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}-ethyl )-3'H

(1SR 0  ELOL B e Bl A AN Rerky i RRARAL HROS O
bicytifezzlectisderzplot;2- yl ) - propyl | - rr?t hyl - ani no} - et hyl ) - 3'. H

(Lr st T s A o e
bicgado[212. 2]odteS-en-pai;t i cul ar sub-enbodi ment. In addition to

L TETITITE N L AR A AL Y R
en2ke; group consisting of: Isobutyric acid (

(R ARy TS A0 sy P g M Frp ey Ry lol2 2 2loct
5-en-2-ol;
(1S,25,4S)-2-{2-[Methyl-(3-quinolin-4-yl-propyl)-amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-
en-2-0l;
(1R,2R,4R)-2-{2-[Methyl-(3-quinolin-4-yl-propyl)-amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-
5-en-2-ol;
N-(3-{[2-((1S,2S5,45)-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-
propyl)-3-methoxy-2-methoxymethyl-2,N-dimethyl-propionamide;
N-(3-{[2-((1R,2R,4R)-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-
amino}-propyl)-3-methoxy-2-methoxymethyl-2,N-dimethyl-propionamide;



5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl ester; |sobutyric
acid ( 1 R2R 4R -2-(2-{[3-(1

WOoRMWNZWI dazol - 2-yl ) - propyl ] - met hyl - am no} - er¢il/IB2008/051599
5- phenyl - bi cycl o[ 2. 2. 2] oct - 5n-2-yl ester; |sobutyric
acid (1S, 2S,4S)-2-(2-{[3-(1

N T TR B SRR
meé@il- g"h‘”"?@mbf"’_’]ét_hafy ﬁ rﬁe;ﬂo@n%ﬂayﬂ-@)l\} arrr(e%}{l-ba)pﬁdnamlde'
-G PR o G BraPa oy R 2B Sttt
meéil-aminol-paipyhBeithagy-g- rﬁetﬂ&yﬂﬁ,ﬂﬁ&)ﬁ l\Edl(T%tI{}[l@rdpt]ohnamlde

T A SRR T SR ) o
meér§l-aminol-paipyBeinethagy-g- rﬁe(’;ﬂo@n‘%ﬁ;e}?ﬂ-ﬁm -2in{ehyHpopidhamide;

NGB AR AT Rtk By S afEe e SR oty
meéryl-aminol-padpyt)Brethagy- ﬂ nfetA&yaBtH/BR Nedifrtiyl-Brdplonamide;
SR B M RN e BN RSN S e o
phéryBbigyolo[2 2. Hedtdb-¢n-2-0R, 2R, 4R) - 2- (2-{[3-(1

(R ARGy P DR GBS Mo BRI Yo TR b Sy Sl o
phdrybbigyolo[22. A6dte-¢n-29);2S, 4S) - 2- (2-{[3- (1

n-GRERER SR AT i S SR e B oo PR DBt Pt e
meﬂty'l-gm(noi}.-p!%pglﬁ-grlr?étiha)lq(-?ﬁfegﬁo%ymeg r2] N- Ejime_thyl-pfoptiohn;mi(fe;
NGB P ATy b & i Qe B PEe Al Se R ittt

mekts/B bainol-p eopgi3em éthdSy-2-metii xyihel3A-L [NBdirde thyl-propionamide;
H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} - et hyl ) -

N-[2-4( B[R4 48,291 Ey-2iHYdEoxy-52pasmily Hhie ot 2. 2yd | ot St aar-2-y1)-ethyl]-methyl-

| sobut i aCId 1R R.4R) - 2-(2-{[3-(1
o RH Y BT S FTNGRS Rt by 1 - i noj - et byl ) -
N- [5—(3—{[1261 13R 2&14@3)—(2!-}6)5[(20)@ Rbb@tyl 5rc§d§10[2 PloetsB-er-2-yl)-ethyl]-methyl-

aci_d. S 4S 2-{[3-(1

amlllog&?fg)r%ﬁd%%lo ”&d MY hyl - ami no} - et hyl ) -
(1552%,3S)-2y4[6- (mmﬂmb)%bb@}zolmi{ié’zoﬂZ—Z%])qxrbp;ﬂ]—reath?l—athine}séteyl)-5-

| sopput yri Ci R 2R 4R)-2-(2-{[3-(1
phwg'g'ﬁ%%?[%ga@%%’:éﬂ%ﬂ’- propyl ] -net hyl -ami no}-et hyl) -
(1R52R ARN-Le(BH[3-@ h&tiyro) tHrberyairoid 2z @-22) perop A }-methd-ginined-t thiyl)-5-

| sphut yri Ci S,.2S,4S)-2-(2-{[3-(1
ph(?—rllyg'g'ﬂ%?[%%oég%%’:éf 103’- propyl ] -net hyl -ani no}-ethyl) -
(152%.485- Q{QZH{[G (piGhyrbU-heibyry-0H DeBz@ ntiztzo B2-gi-pbpy]-nesthygramino}-

| s@but yri.c a R-2-(2-{[3-(1
eth%ﬁ%‘e‘#‘?ﬁ?ﬂrﬁ %Y&%’é? 2%]%?7598%0 Y11 -met hyl -ani no}- et hyl ) -
(1R92R AR)24(2+[3~ (7 Hetiyroy4-nethoxl-d Hb et zdihddd zob 2-gh)-pRepyl]-resth @rgmino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
(1S,25,45)-2-(2-{[3-(4,6-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(4,6-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(1S,25,45)-2-(2-{[3-(4,7-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(4,7-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
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| sobutyric acid (1S, 2S,4S)-2-(2-{[3-(1

H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} - et hyl ) -
WG2@gn3win- 3-yl - bi cycl o[ 2. 2. 2] oct - 5-en- 2-yl esPE&r/[B2008/051599

| sobutyric acid ( 1 R 2R 4R)y2-(2-{[3-(1

H benzoi m dazol - 2-yl ) pr opyl% met hyl - am no} et hyI ) -

(1§ %%%é gf(?é[%é%@o@% ?%‘@ 5%1 A{éjl %%Pt%etz}z?)[r%g?zél % -yl)- propyl] methyl-amino}-
ethibBeinzaiimican. 22]qct}5-emr2)p|yl ] - met hyl - ani no} - et hyl ) -
(R 2 AR e St b amidagd 2 pros-feinyi-
amHopen@mmpm&raﬂncwqmz zwanmdn}z get hyl - am no} - et hyl ) -
(1§ %%ggp% &{gg% %%X&eil’%)xgy 5/%ygi-(b?]nﬁl@|d(safce)lr-]Z_-glj-%lop?l?—tmeertﬁyl-amino)—
ethi-Bemzayibidaivbi.2 2to¢t-5-eathylt | - met hyI am no} et hyl)-5-
(1@2&3}5? 2%%?%&42%?%9?%% ?%%%xy (iﬂ ben)émml(?azo -2- y|] Sp?obplf/ }ymetﬁyl-amino)-
ethitj-Behzayibiceid.2. 2iost- 5-eet2hgﬂt] net hyl - ani no} - et hyl ) - 5-
(1%%%%&—2—@#-%%%%%&@%%@& 1methy| 1I$ bXnZOImIIdSECH é ﬁ)"gr%%}’ﬁ Im%thyl-
amitobethgisnprdayabicybiof? aedus)emBbhy| - am no] - et hyl } - 5-
(1@2&3}% 2?_(%%%&&4%m§at%%_y (-Tethypﬂgl t;énzowshtld%zbl i yl? plr'lc}p¥/r] -methyl-
amitobethghisnpradaypbicybiofd. Mdit,y-|5)erifmt)hyl anmi no] - et hyl } - 5-
(1SD'£§B¥}—6 % ?[%%17 %e%hoxyzél hy?1 ﬁ benzglmldeasé e£ -yl)- lp?oop?/ tnYertrllﬁ-amino}-
eth¥$84BedB)bi &c{ol3.p afiohyd-ef-8-gbhenyl - propyl ) - am no] - et hyl }
(135%,@%5;&(?3{ (%Met%o%y’- -'mzétr?y?ﬂH?BeehgblzrﬁiXelqzoﬁg-ty\?)-rp;ropyI]-methyI-amino}-
ethR)—BthéR)'l Beyicd{3.pRivyls-é36mtenyl - propyl ) - ami no] - et hyl } -

%i? g§?¥[ é? Q@Xtﬁg)—%éi(t %IU{)% oc%tﬁl_gxyeﬂﬁ %eszm%ta%l 12- ylfgrtg)lfl)g/l¥am|no}
ethtrbbmaylmuci@w 2.2jott-F-eprdply| ] - met hyl - ami no} - et hyl ) -
(1 Fﬁgrgg&%L(?-?M%@ﬁg%'(@g{'ri@o%’%gt%;)'_qgf%'?_eb?@%’{&é'zol‘?ﬂﬁ-&opyl]-amino}-
ethyhBephzayibidaenid.2 21oct-5-gprdply| ] - met hyl - ami no} - et hyl )
(1§6§%E§p§-lr(?-g§gé gg Ene?ré) %%lkptgﬁnzgmaléazﬁ-g -y, )gprgog'yl] et‘ﬁyl amlho} ethyl)-
8-phe hyMbinyclaj a2 pbn-B-aH--opr opyl ] - met hyl - ami no} - et hyl ) -
(1?@%@%&5%‘; (?g[?’p@re?g%l e?hc%ézk? hﬁjzoﬁ%ﬂgg(%ﬁgyl &ropyl?’meﬁw amino} ethyl)-
8- pHebﬁmmcmadmpbn%-gd -§-opr opyl ] - met hyl - anmi no} - et hyl ) -
(R APl P e e B By oS
bicytiderRz2joetisdarz@lot;2- yl ) - propyl ] - net hyl - am no} - et hyl ) -
(1525800517 PP am P dpq U g oremyir
bicytlde2zjoctisderziol;2- yl ) - propyl ] - met hyl - am no} - et hyl ) -
(1R,2R,4R,5R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-methoxy-
5-phenyl-bicyclo[2.2.2]octan-2-ol;
(1S,25,4S,5S)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-methoxy-
5-phenyl-bicyclo[2.2.2]octan-2-ol;
(1R,2S,4R,5S)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-methoxy-
5-phenyl-bicyclo[2.2.2]octan-2-ol;
(1S,2R,4S,5R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-methoxy-
5-phenyl-bicyclo[2.2.2]octan-2-ol;
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5- met hyl - 6- phenyl - bi cycl o] 2. 2. 2] oct-5-en-2-yl ester;
| sobutyric acid (1S, 3S,4S)-1 ,2,3,4,09,
WA eobgxshy dr o- 3- hydr oxy- 3- { N- et hyl - N- ( 3- PCT/IB2008/051599
benzi m dazol - 2-yl propyl ) am rﬁt hyl }-1
, 4- et hanophenant hr ene ester sobutyric acid (

(1 %Bﬁéga@& é_ {&% hﬁ-hésmrgl_d?ﬁpl r?E)fI){ig}r'opw-(r@:[hyl-amino}-ethyl)—5-methoxy-
5-phemgibivydiapat. 2Rcieh@-elpy| ) ami noet hyl } -

(s8R MBSz T Dl '89&‘%%’%0} ~ethyl)-5-methoxy-
5- phenw-by@cle[mz&}oﬁ%hkwblam no}- propyl)-1

(1 %5%2 '{HQT{@I&? | Be SRR £ RS A Bl B o & S thyi)-3H-
spifd( A& cIR2 22 bt aried2, yrlyd)t?mypﬁlfenhwj -bicycl o[ 2. 2. 2] oct - 5-
(SEESER 5 aabon e ek B P BB b hyreraseb iy ot
spidd{fidydd[2.2(Adctand, 48);etﬂatnrlz]smkaﬂ)w%j oxy- 5- phenyl - bi cycl o]
(RS aRIEr B 5T E-Eebiani o 2 beea Rr - BRI -
sp||2r(t6|8yc[cﬁ[22(2(]dctane 2,1 |sobenzofuran) -5-ol; and

S A T R B R AR B
spikd(thieycta?. mZ]k&ZaﬁeSZ F-icatidmastyurarg-5adj d net hyl ester;

g@%ﬁtﬁgi slrtnq ggggmpéurﬂs )o%ﬁi 4%{;”3 I'%}ect(%'%?{ué?rﬂ %%}lc%?r'ﬁypjembodlment

5-t hi ophen-2-yl -bicycl o[ 2. 2. 2] oct-5-en-2-yl ester;
| sobutyric acid ( 1 R 2R, 4R)-2- (2 {[3 (1

In ad 'ﬂzt8'tﬁ'ég syclf)theD II exgm| ré%}of b Xréd compounds
EO phen- @ﬁg Icycl o g&\% oct f Z)

of fbsmhjalt(ly Arecsedaxitet! f@orms)eZ@'oaspo@s(tlg{oﬂ‘ 3 ( 1
H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}- et hyl) -
Isobutyde restch @328 H&meHR-{B- @ ViehemfzinRd2Aob e tyH) Premd]2ngthyl-amino}-ethyl)-

I R 2R, 4R) - 2(2 {[3-(1
> pﬁ%ﬁ b1cg£l§_?2é‘§]§?f eﬁ%))qe%tg%yl ] - met hyl - am no} - et hyl) -
Isobutyde rmtdh01@2@Hawr()Z-{@r(dwetben{zgmzdaz]oba{yl)@rwmqthyl amino}-ethyl)-
f S, 2S5,45)-2-(2-{[3-(1
> pﬁfﬁ%ﬁ bmgkwk%ﬁ eﬁ%ﬂe&o‘%w - met hyl -am no} - et hyl ) -
Isobutyde rﬁ@tdwé@zﬁﬂ@ry?k(,‘l {@r(dwetben{zgunzdaz]oba{yl)fprwmqthyl amino}-ethyl)-
1 -2-(2-{[3-(1
5-(Eeionc BRI ) Go @%ﬁ"& oY ’Ff %1 ~am no} - et hyl ) -
Isobutyc rmtdhbb&ZlﬁHBWH}Z {@r(dwetben{zgunﬂdaz]obawl)@rwmqthyl-amino}-ethyl)-
Yl | 04t 55525 (2-{[3-(1
> (ﬁﬁL%X Fﬁgagg%Ilcy(gg@%g%ér%%?ﬁ?-yﬁg%tﬁil am no}-ethyl) -
IsoButytic aacisl { 15,96 A6i)-Cy(EeHB( Hhedzoimidazoka-yP-pydpydignethyl-amino}-ethyl)-
8 - 2z6E3- (1
S (%Sg}éw Plrrﬁgngﬂ%%'c%daqzj%%] %FT %rrwetg?]t% am no}-et hyl) -
Isobutyti¢ @zl (1R, YR AR)-yEeH A Herzoigid &okR- yB pyopydsnethyl-amino}-ethyl)-
: (
o (%%g@ﬂ%%ﬁplnﬁfgglggw Cléqgjzzér opyF%QHét %t[ef' am no}-et hyl) -
Isobutysiazgid 215,RSBiSHPePd[32( 121 tzqn@om@ze)m Jhydropdtreethyl-amino}-ethyl)-
5-o-tolyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R,2R,4R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-o-tolyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1S5,2S,4S)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-m-tolyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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| sobutyric acid ( 1 R 2R 4R)-2-(2-{[3-(1
H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} - et hyl ) -
WG 2@RAa3w09 2- yl - bi cycl o[2 2. 2] oct - 5-en-2-yl estRCT/IB2008/051599
| sobutyric acid (1S, 2S, 4S) {2-{[3-(4-nmet hoxy-1
H benzoi m dazol - 2-yl ) - propyli met hyl am no} -

sofy %%ta;‘iﬂ @E@%R?'Z%ﬁtﬁz@mnzé‘%ﬁéazﬂ 2 )£F¥M]§ﬁ§f§§ﬁamino}-ethyl)-
5-nitdhg iy tlaia 2kt 2epi2) v esepy! ] - met hyl am no}

Iso%tg%[%mdaﬁggggéslgg(%gb @%Obenzl)lmléazol S yI) prgpyl] metﬁyl -amino}-ethyl)-
5-pktd§I-BiSy AR 221§ A-5L dr32{yHest@t hoxy- 1

0B PR LT e1 sk Ry ity Py brrespulla iy 2syiel-ehy)

5-pttolyt-Bidydlo[R 2. B6dteren- chéﬂ@rut anecarboxylic acid ( 1

so BTy Ik P Aol e 8 SBrres o a2 s gy

5-(8-flborerphanyl)-biegtien;2. Jo&s 53er12+yi kstor: 0- propi oni ¢ acid

Iso&pl%lg% f&d#%ﬁ%l&%l?%&ié{[ nz&mldazol 2-yl)-propyl]-methyl-amino}-ethyl)-
5- (Nlog\mldheﬁw bmyeldmmdetei -ery-OyBegtbenyl - bi cycl oP*oct -
sopfies i 31 38 R R KPS rRE B 23 g spinor-ethy-
5-(4)4f|oﬁiwdhenm-bweldmmdetei -y OyBegtbenyl - bi cycl oPM| oct -
Iso%ﬁt&iéé{cwgﬁgé%ék?%%ﬁ%é&?@ﬁﬁ%%gm%aziﬂ 2-yl)-propyl]-methyl-amino}-ethyl)-
5- (Hlb@’ozribieﬁylgdaitgkltle[? 22 petB-apgy estet; hyl am no} -

ter: .
soPUiaFR £ er P 2R 2 aarp S S B gragminor-ethy)-
5-pkidiiet3z@ibivyclapok. 213 ctyd bnppymyﬂe} met hyl am no}

Iso%@t@ﬁ%ﬁ}:@b@ﬁ%%}ﬁﬁﬁ%&%ﬁb?éa nzl)lmléazol S yI) pr pyI] metﬁyl ~amino}-ethyl)-

5-plyddin-3S by cld[A 221obi35-6h-26y dstehl or o- 1

oy e P g o Ksneoidaral 2w ayeniwggminor-ethy)-
5-naphithalgh-2egivtycloyZ Llopt-SpasPeg asteoxyl ic acid ( 1

Iso&&@%%?dnﬁ&é%%ﬁkg-?gx%{gia II—|Ct:pe|n20|ml(}azol 2-yl)-propyl]-methyl-amino}-ethyl)-
5- nppl@tpylleh-zqﬁtdiqybbm QMFstahyzq-lssmhenyl bi cycl oP* oct -
|309@9%% 2I§) a%e{%4%i—%?%g¥ é Iﬁ-b%ﬁ%cwg _z<il-2-yl)-ethyl]-methyl-amino}-ethyl)-5-
phétybbioyso[ai2ddac!5-&h-gly) egteopyl ] - net hyl ami no} -

soB bt RRR AR L A e RS S  Ba Rna o>
phéﬂbbnﬂy@o[mzdadml&éh 2ly) egteopyl ] - met hyl am no} -

5ol 9L (LR ea {22 Bl By oStk 2R g aminol ety

phmtybbuny@o[mmam&éh gly) egteopyl ] - met hyl ani no} -

5ol 9 0 R ER P R bt b o aszqt iR apinol ethyi-5

phétybbioyao[@i2ddac!i5-én-gly) egieopyl | - net hyl ami no} -

IsoButyyI )- 5aB|Ue”y' (1@ Z%ylfé)oi ?Z [%ne%lly?% pf?enyl propw) amlnoﬁ ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-{2-[methyl-(3-phenyl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S5,2S,4S)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
6-methyl-5-propyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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| sobutyric acid
(1S, 2S,4S)-2-(2-{[3-(7-nmet hoxy-4-net hyl -1

WOoR®eNIWIM dazol - 2-yl ) - propyl]- PCT/IB2008/051599
met hyl - am no} - et hyl ) - 5- phenyd bi cycl o[ 2. 2. 2] oct - 5-en- 2
-yl ester;|lsobutyric acid (

Isoéﬁ%ég ffgl‘ 1@%%141?55% ){[SS(ﬁg&ﬁr%mmldazoP% yI) propyl] methyl-amino}-ethyl)-

G-Mhﬁﬂpramlmwycb[ZWQ])oc&-@h@mIestercycl o[ 2.2.2]oct-5-en-2

Iso&é&%%‘c’e‘t&e (&% ?g 4%[)-? %[3 (ﬁh@;&%zglmldazol 2-y)-propyl]-methyl-amino}-ethyl)-
5-nhétl%ﬂlﬁzm16myldazyﬁlo{22)ﬁ]dctﬁrehml-w est@} hyl am no} - .
Py i B AER ARy 2SR 2o R 35 P b aminol-ethy)-
5- nhétb;&mzmermylelmydo{mw]dct-aremp}w est@i hyl am no} -

Isosgtgﬁ %Idi 2&3@%68? fé%b&ﬁ(stjeng é?z[okg %ér%wg‘a@tﬁll -amino}-ethyl)-
5- nhéthg&mZMemfyld@zydlo{ZQ)ﬂ]dct-stdmyi l/l-mmyl ami no} .
soBbt i PRS2 R 1 B S8t lfemin ooy
5- nlrétbﬁmzmermyld@aszmQ)ﬂ]dct-etdmyi l/l-mmyl am no} -

0Pt yr i ha o (SPS S i S p o s LR Bty -3

berhl.‘lrbﬂQZ(ﬂJfolylpI@md aﬁngétb]ylpn apthdnopaémgtieah e ejter;

sofUlit e o (RIS ARes T ber oo TR by -
bertitielazaliznyiolapy) angngétb]ylpn gmztlhe]ndggtédiwtmﬁh@e&ter

> FaH RS SRRt &S B St bR A SRt Dby mety-
amhiop@ﬂml)mkdtaér&bﬂﬂdado)eumwnmk%c acid methyl ester;

2-(5@[{2Q@52§h&3?d§%&1 ¥rg/I8X%ng§g%{yl f)lcycl%fd ? &]%cg 5- eL I) ethyl? methyl-

am ol Brcﬁﬁﬂ))fm-}nlﬁéhzb[nﬂdézﬂe 4-obtbioyylil saitymathyl ester;

2 R S B R Ry OaPS B bisv gl iocts 97 Bod-etdmsthyt-

amingl-pasplyBr H-beaebintiydzote-acadbokylic acid methyl ester;

-1

2 ARE B2 r N E O ruehfh 2logisy on-2i-ethyiy methyi-
amidiohytgpyB-1phigenzbiniitl ga0td-Slcarbdxdicaeic roethplebterl  est er;
sob R A4 155535 2o R 2ol R8sl iy
5-tiedphydn)2-p-pbyeioft. kal]dcyslamEZyIZasmrpct 5-en-2-yl ester;
|sob‘gt§€§t {d'nﬁ(@g%%ﬁjpgﬁ @E)ptgng Jﬁﬂ 7 gg%;'ﬂy PNethyl-aminol-ethyl)-
5-tiddptydn)2-B-pdyetof? 2 Ray-eledf Bylkstdrnon- 8- en- 6- yl ester;
sop g Al 01 2PN B ORI e T et yFaminol-ethy)-
5(@hgwﬂéc)xy&)hphymylbydjo[QM]att&éh2}ynes1e|8 en-6-yl ester;

Tr |
sobyed a5l L BB ARPRYERFHERirtdeaslrybimmenidzap g aipok-ethy-
5-(paraptydxly- pmehjrlybrcm[ﬂm}Z]e(tt#Bfér) 284 pdtemy! - bi cycl o[ 3.2.2]no
sopiE Gieft b1 35 A GeiThcher o b asahs e dan S g ot ety
5-(2-methoxy- phenyl) bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R,2R,4R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-(2-methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1S5,2S,4S)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-thiazol-2-yl-bicyclo[2.2.2]oct-5-en-2-y| ester;
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propyl ] - met hyl - am no} - et hyl ) - 8- phenyl - bi cycl o[ 3. 2. 2] no
n-8-en-6-yl ester; |sobutyric acid

W@ 1®82R64E) - 2- ( 2- {[3 (4- nmet hoxy-1-net hyl -1 PCT/IB2008/051599
H benzoi m dazol - 2-yl ) - propyl_:%g_
met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2

Iso?éy@%sat&eﬁ; (1% %Igglﬁ) %r j[%@k%zéwmfndm ﬁ)y') propyl]-methyl-amino}-ethyl)-
5-tHikkdr@ni-bicytld@zntlodt-3bn-2p1 epigt;] -

IsoEﬂE‘t rléﬁw(wéggﬁ%@%@ F@)%lzmtr)r%lggzoll 8 [y% p2rop2)JI]OCtthyI amlng} -ethyl)-
5 o&éﬁ;l@%l%&}/clafz(ZQ]bbté’s (96»,24ﬁ ditet;hoxy- phenyl ) - et hyl ] - et hyl
Iso@@yré? %Qgiﬁ-{%}% 4%) gc( gE&y 1l_|-_|%) oﬂm%azo 2?SIJ)pp?'ct)ﬁy?]:rﬁgtﬁgl:glr%ino}-ethyl)—
5- o@o@-}(@w{ﬂap(zsz]éem ehha)mstghenyl ) -et hyl ] -ethyl -ani no}
|30Pl§t¥{5%t ﬁc‘d g%egg (18?%—?%—%]3 (Ll e%ho bgnz%rllm%agcl)l-Z?ﬁ)t-grrC)byI]-methyI-
amihb}-efhy() S-fHiedykBcyticl aedue-byerpgnastgr; propyl ] - met hyl - am
Isogg%/%ﬁ? th @L&ﬁ&ﬁ?gﬁg%{@){@y@ﬁ? é’)xzy'-ﬁl-%grtmz_o?rﬁ%gio%-@-/;l/l)-propyl]-methyl-
am#B)eﬂry()&MeBly(tﬁcy‘bldﬂ?. Qe dud-SyerpRrgaster: pr opyl ] - met hyI am
Cygg% ?ne(%%gl{cyfr%cq ci g%%:%%ég%é (E {Ei] (2 etﬁo 1& bgnzmmldazol 2-yl)-
profi)- ﬂ%ﬂ(yﬂam[rﬁﬂ(eﬂiy@ BJD'@HVDMWGMIEM]O@W@PZM edi@t hyl - amin
Cyﬁé@@%@%}@sgﬁ (X(% 1@’5& QL{§2%Z %Hsoﬁtmesthg{]y ‘?H %lenz%slr%%%iol -2-yl)-
proRyZRedty)- aﬂﬂf(O?*e{f[yB -BhehytbieydialR -2 Bydn)-2-9T extert | - met hyl

3 36@'?@{1[10‘1&? E%’Etg{nifr i @C| Eleg %2§é§%%l(8 % (% Z(ltRc():)Ey ‘ﬁ-| % nzon¥1|dazol 2-yl)-

prof)- ﬂ‘%ﬂ{yﬂah(rﬁl}feﬂfyt){@p&@] pigydisiR 2-Zeotls-r-pyyesterret hyl - am

3 3£? ,,U.orcr é(ﬂ%lﬁ’?‘ﬂfr pgg @%%%&%%2 %[32(llon(1:éthoxy ﬂ-| %eszmldazoI 2-yl)-

profia)- ﬂ%ﬂ{yﬂah(rﬁl}feﬂfy@{@p&ﬂ?] pigydisiR 2-Zeotis-r-pyylesteret hyl - am

Isobgtyé? a?lé %ﬁg? g?gc(%df%' (%écégloro% Ig]oenzmmldazol?z )yi propyl]l-methyl-

amibB)-eftvy (12~ el Hyibyd 2. QZﬂcﬁmislfed 2-§sstgr2, 3- b] pyri di n-5-yl)
I r .- H 0 0
ol A B P IS St oatyprony ety

ame@}emyl)l&ss@mwmmm(ﬂz @] dct-bRin2Ry! ester;

CyéTB r8B§/$qca boxyll(,y aélg’ ((128 EE @52 (El{ o([526 glcfkl)ll)P(y{H %enzmm%ja%ol 2-yl)-

pro@i- ﬁ@}hy@bl'mydo}ueﬂryt)lﬁamdnybblcy/crb(b[B[ZZZ]@ct-B]-@GEJyEesidér, 2-yl

v Shenpe BB (Fouf (Wi 2R ARGt etery sl Rgro- 2 1
propqu}memw-bml‘ﬁd}l-@fhyl) 5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Iso&itgrp%// F\J:lgg"?é:}\él 4@%@?@:} fécgﬁg‘nejhg ‘g{)(lber?zlo? %la(z)cl):IMZAyl/l)oSrtopﬁ] -methyl-
amﬁia}éfhyr)&;ﬂr%n{/[taey(cﬁa[ﬁetmmx-% 2t dutery met hyl - 2- met hyl pro

B G PSR R R Rl 1 Sy PemR Uy s P methy
ameW}‘—eWyI)&ﬁs;bmfnyl thisyinj2 P 2] act-Beand2-| ester;

Iso%ﬁy%%yla]c 1%?%%,%}1%}%2 I{I[‘?‘it(goxé‘[hoxyn‘f'?-tl lE])andD ml%gzcﬂ réyylﬁpropf/)l} methyl-
ameto}mthM)S—mﬂmWHneyulc@QlZ]xﬁc2 5&n2}-gldsté: en- 2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(5-methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(7-methoxy-4-methyl-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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| sobutyric acid (
1R 2R, 4R) - 2- (2-{[ 3- ( 2- net hoxy- 2- met hyl - pr opi onyl am no)
WO prospgdeys net hyl am no} - PCT/IB2008/051599
et hyl ) - 5- phenyl - bi cycl o[ 2. 2. oct - 5-en-2-yl ester;
| sobutyric acid (

|so%ﬁ%y28 Yo (i%(zﬁ%{é) 5 R AR L RE RO ATS LR DR B2 oropyil-
me&iyhydn)no&epiyefa/ﬂ)hdmypbdwmi[ZZ2.](51:]t-‘5cén- Dyesstér: yl ester;

sobiF5, 458 27 (15,28 402G erthy - 5-bpr sy oar oy ey methy-
amln]o}-ﬁ&tyh-)d platiyAsiEyclo[2.2.2]oct-5-en-2-yl ester;

Isoggtgﬁtat y??'@ h:g?%éI%,I4%-%l-(8£{ﬁ3'-(%'-e%ﬂ18x(§/t 1 I? benzmm?cljazcﬁsz ﬁ{ propyl]-methyl-
amih®} Bﬂi.ylﬁ}S)prﬂaWle{:yﬁai[EQIZid&ﬁWI-Ql éstd: yl - pr opyl ) - am no] -
ISOE%%%"{I% y?sql @)Qcé)% 2%)0& % {é (; thr?c():}y ‘ﬁ-| Een20|r¥|dazc§ 2- yl) ethyl]-methyl-
amikB} Bﬂiylﬁ}%}prﬂen{/%l{:ym[hylﬂdﬁﬁmiﬁl ést&@: yl - propyl ) - am no] -

B R I A RS B it e
amHO'}-mWB@ﬂ)heﬁbeI?cydmI@ R\ dctBedrRg-y+ estern o} -

0Pl & Gerd 2L bR kg abos (a8 e ar frelypropvmethy-

amirtol-athyBSophedylbiya 2Ry dot-SednRy- +estern o} -
Isogétgﬁﬁtegyfq_ Eﬂggfﬁ,ﬁf@b‘?&?{ £ %isgbr%!)c?x%/t 1 I—? benzmm?cljazcﬁSZ ﬁ{ propyl]-methyl-
amiba}-2thyHS) prizny/Rbifyclol2.2 Mpdt-Bedn-PyMesyer; pr opyl ) - met hyl - am
ISOB%‘&B&: S%é\: Eg 2;:[’15%‘?.%@,'4Q5-5-3’(5-'{[8-[(7-2.3'0%11%?851ﬁi-%Qﬁzzo'ir‘Afda§§f2?§|j-propy|]-
melty)- 2rRln4>R)3t@+){52pr[dn$}~b|6}Qﬂh[2 adljoav-slenyb-yastgry| ) - met hyl - ani
ISOB%‘&B‘&: ;%P%i ac(ﬁ E ﬂg&y 4IQ 55 {[8[(7 |so%u%/]ry(?oxy ‘ﬁﬁ-%gﬁzzo_ir%ljdagcﬁb%l)'-propyl]-
melhy)- aﬁ;r@ﬁbtr@b{&pﬂdﬂi\yt Mde[Szm]meemzsl-edterpr opyl ) - ami no]
Isopgté%%t yel,ql p2§$é%b4533’2 Oﬁ3 87 hydztlx C‘}H %enzmmldgzoleé yI) pl’opyl] methyl-
amih‘a} Bﬂiylﬁ}%)prﬂen{/Qbu{:yn&i[hylac@ﬁcaﬂ 29l égter3- yl - propyl ) - am no]
Isopg ‘g%t )ﬂpld pZﬁi‘ék F83é° O{b hydztlx C{H genzmmldgzoIGZSyl) pl’opyl] methyl-
amih®} Eﬂiylﬁ}S)prﬂen{/Qbu{:yﬁai[hyIZidﬁﬁcaﬂ 29l ésterd- yl - propyl ) - am no]
Isof)gt&g%t ﬁc‘sd;:p&g]#?bﬁg-%-?[%-(; t%tl ‘FH genzmmldgzoI% yI) pl’opyl] methyl-
amitﬁ}-%ﬂﬂ,ylﬁ}%)prﬂen{/%l{:ymi[hyIZir(dh-&}unmeyl iegtedt- y| - propyl ) - am no]j
Isopgtgng%lt %P p(gg% QI'?S:X% ({)[[3 (; t%x C‘}H %enzmmldgzolezsyl) pl’opyl] methyl-
am(nbethl )8 hedyERefd @3 L (2Promed-bo-6yyl 2stegt hoxynet hyl - 2- net h

3 ST RPN o GE1 | (1RBRGP SR B arrD Py L BRERRTCgr -2
propyig-heftl- amﬂid};@thyﬁ &phetyibicysd[1r2; Z]mm@ehsﬂ-yl estei d (
3 3%&@&%&5% o[ni??: ({8l (aRnglﬁE%%-(g {[%e(tﬁ‘rhn? O L e T o1 -yl)-
propeil- hyelthy&mnh@]}-emyd)iﬁfﬂ)ﬂeny'eblbydle[amZ’]m}n—&bhbﬂ 9I €stephenyl - bi
soflhel uf BhOR 1Tl oML oR st s hERRLIL S el orom
methypaminodeiHy))-5-phenyl-bicyclo[2.2.2]oct-5-en- 2 yI ester
Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4-methoxy-1-methyl-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid  (1S,2S,4S)-2-(2-{[2-(3,4-diethoxy-phenyl)-ethyl]-ethyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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met hyl - am no] - propyl ] - met hyl - am no} - et hyl ) - 5- phenyl - bi
cyclo[2.2.2]oct-5-en-2-yl ester; |sobutyric acid (
WARBRIAUA) - 2-[ 2- ({3-[ (3- et hoxy 2- met hoxynet hyPCRIB2BOdNS1599

| - propi onyl) -
nethyl am no] - propyl } - nethyl an1no) et hyl ] - 6- nethyl 5-

I 05 | ePcllé:yC &[fR %Rg% ?52[25(3% |ezthXxy -p Setn?/) ethyﬁ kt)hytl amlno} ethyl)-5-
phdriyBbi2ge|d3)2- Aodt-¢i-3-y] éemret hoxy- 2- met hoxynet hyl - 2- met h

s PB4 B et e U Ry st R ethy) 5
phgrlyebiglcléie@ybal52e223] estér 5- en- 2-yl ester; |sobutyric

'S:E%ggﬁjgz&%;Fét‘-?{?e(;[{l{%(t%»é'f’Wb%&%rw}ﬁ'&;?gﬂ%'ﬂmﬂthyé?%qwthy')'5'
phenypbi Y. 9lect-5-en-2-yl ester; .

ol S0 DB I P il o=
ph&®i-Bicyclo[2.2.2]oct-5-en-2-yl ester;

Iso%%w%pf_ic );%5{[2% éé) 2 H ?[3 ?1335‘ I¥oxy -p enyls) pyopyf] rrlr}/ethy% amlno} ethyl) -5-
phemyt byyelc‘:{mzmd)et{zﬂ @pgly} estet hyl - ami no) - et hyl ) - 5- net hyI 6-

Isog Q@/(am (318'2%[ Z?8)22 {24 [?ﬂ‘uro[Zeyb]per(Jln propyll) thl amlno] ethyl}-5-
phelyl-BiSy Aldtp-2221p&-5-4r82{y( Esteret hoxy- 2- met hoxynet hyl - 2- met hy
RS PRl B PR 5 b 2 By Sl PPy sy Ryt 5

phmenwelqemba{&erzz@] estér; 5- en- 2-yl ester;
Di et h

s05e5iE "By, ; Pl %’iﬂﬁé?ﬁgisve%@d@ﬁ%hwwg% “blpy(lin-5-yi)-propyll-
ampfopawy])-sq@’ltdm)ejl bieyola)R.p: 2¢ddﬁrﬂén=5*ypd‘m*yro | -bi cyclo[ 2. 2.2]oc
sobilaR 4 aith. (ORARAR DT Bradh BB Eb By iging yir-oropyi-
ampfo@ﬂwy])-ﬂq@’(dfnyl bieydlaiap-2ddnplgm-Bypdweery | - bi cycl of 2. 2. 2] oc

Iso&lgy%gn 42) ylélCl gt {eE 3. { %Oﬁgﬁ)g%(/f 5;[5 k@ e?hoxylzd m{athoxymethyl 2-methyl-
proHrdn?IQErmd’ﬂpd@g/qlméﬁhWa)mm}GmWI }5- phenyl blcyclo[2 2.2]oct-5-en-2-yl ester;

Isog§ lst ::n n? OS: 2%'&1 Rgg&@g}#(@ gé‘i r& y22 m]e %g(yrgetﬁyl fmethyl-
pro&oﬁﬁaﬁﬂ)o)—%rcﬁ@ﬂ{rﬁéih‘,(llbrr‘rlimtb}kmt)(yl)uﬂ phenyl bicyclo[2.2.2]oct-5-en-2-yl ester;
enzol
soby S ST AR R b 2yt psonionageipe ergpybmethyl-
aminph- e&@t)&ph@ymtmxzzimmd 2-prexperoni ¢ acid (
-1, H zoi m d -
sofRYET R | el R b ety & RABNreRp B Roakaropyy methy-
aminB}-ethyHaa-presiy/ieticy o[ MR i@ p-atr2gk dwydr: propionic acid ( 1
2R A4AR) - 2- [ 2- -{4- y-1 H benzoi m.dazol - 2- .

sofu7E il 1 REEH i o7 2 R o Pk me g amino}-
ethylp5eptienyitbi@gtof2. 2. 2{cat-b@ni Lylasted; | sopr opyl ester
Iso&pl%lg%fdgf' -)(H%Z%f{ég%@gfﬁ-{fﬁ-g%Jrﬁﬁ-propionylamino)-propyl]-methyl-amino}-
ethph-Spphehylridyiaid[2. 22idetb-eat hyll gsicv- phenyl - bi cycl of 2. 2. 2] oc

B-S-.en-z-. I & ter; - :
Isobutyric acu}/ ( §,2@:48)-2-{2-[methyl-(3-pyr|d|n-3-yl-propyl)-am|no]-ethyl}-5-pheny|-
bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R,2R,4R)-2-{2-[methyl-(3-pyridin-3-yl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1S,25,45)-2-(2-{[3-(4,5-diphenyl-1H-imidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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Car boni c acid isopropyl ester ( 1

R 2R, 4R)-2-(2-{[ 3- (4- net hoxy-1 H benzoi m dazol - 2-yl) -
w@e@pAtble7aret hyl - am no} - et hyl ) - 5- phenyl - bi cycl oPQI/EB2B)8451599

t-5-en-2-yl ester; |sobutyri4 acid

(1S, 2S, 4S) - 2- ( 2- {[3 (4-acetylam no-1

0B o e 1 247 S leren i (e 20 g methy-amino}-
ethy3-Gl3Hey ¥l oy@[ 212 Q]ckt-BedR-JRdste?- ( 2- {[ 3- (4- acetyl amino-1
sohYGF PO RaZrS £ Yo kB SRl IS4 Bl s egipaethyiy-5-phenyi-
bicyd%{bﬁggg?%g-mtﬁl ésilt&,; 2_S, ffg) - I2 ( 2-{ le ;4_— ﬁhl f)r o-1

isoB g 20! ga%%?-ﬂBﬁ?-&;ﬁﬁ-‘éﬁog%okq-%%ﬁ-pépgﬁ%%x'-agmoé-@;thv'}-fS-phenv'-

bicySeRIZ 6itS-@elgl éstdr; R, 2R 4R) (2 {[3-(4-chloro-1

L TS T S————

bicySeRI12t 3joitS-@cR gl éster;

Isoép%}g@gslzgah,l g@%éﬁ_%_%b ;2: E{J]%tﬁvﬁji qumo in- 8 )Xpropyl) -amino]-ethyl}-5-phenyl-

bicyfﬂé[B)ﬁZ]mnﬂq@}—nyt &yten; - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2

Isohgt%rﬂ?e Z}%e;&jz {%o% @%)gé,i?cﬁﬁ' E ((z]qu]toH%QSy_l-Eropyl)-amino]-ethyl}-5-phenyl-
buc%l&{&%bmwmmw éstgd ) - propyl ]

Isog§ %S?(é' (QEC?&% é?gﬁ%gﬂ %‘n% ropy%la |no] ethyr} gphenyl-

blc?(f&)[QS)Z]aet(EZer{ b3t éste6- di net hoxy 1

IsoByGF S Bl afSps askola Ry bRy B aloR st g mpthyi-propiony)

metts/B baingi-peo pgiG-ntbtiyl-BRiddYsedi)]-52plf edry{- blayc(lé[ZQ 2jostes-droRyyt dster;

soBGH ) S6ionCiey 7 Arbgt? DA sl ey 24 EReRRginu2 mpthy-propiony)

metts/B buingi-pe pglG-ntb tiyl-b&idS.e ) ]-52plfedry{- blBy(ﬂé[Z'Q Zjostes-droRyyt dster;

sobi 2 5P Bbaup et msiriey-2En Bt grrapthy-propiony)

mettgb btnpl-popgi-intbtiy bRk et ]-62methy{-b-rdpd)-Bicwil o AR &4t-5len-2-y|
H benzoi m dazol - 2-yl ) - propyl ] - met hyl am no} -

eS8t hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2-yl ester:
Isobstghieit yacide @R, 2R @RP24S ({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-

meﬁp_yi) 8’?\?&5 R‘H%Ii gn4étlgyl o S'ncb :elgi}ly]uﬁjEn%%‘-g%lrdp]yl-bicyclop .2.2]oct-5-en-2-yl

esteet hyl - am no} - et hyI ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2

sofglyi§ 5 | §5 A uEbp 2 A - natSeerprtnymethyt-2methy-proiony)

metttybamol-propai}ohetdphind)yetipy]3-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl
net hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2

eSteSrI ester; |sobutyric acid (
Isoﬂ:lSyﬂ(S é&)j 2¢R22R #B)-R42{(B-[(Binkthoxy-2trhetkgyyniethyl-2-methyl-propionyl)-

el PR RRcka Ry @ﬁ%@?ﬁﬁ By EPBE 2 8gi 2

esteiyl ester; |sobutyric acid

Iso&%@%ia ledgéo I-{Q%S&;é][& E{B&E{/ ﬁ%x?% me%z)xymethyl 2-methyl-propionyl)-

mettet-bipinogpropgl}-nedting-alirte eittesiyd-methyy 6 jpb b 2yl-bicdtlo[2 2. Bloer5-2n-2-yl
tyl ester; |sobutyric acid ( 1S, 2S

estis) 5. (2-{[3- (4, 5-di met hoxy- 7- met hyl - 1

Isobhithen z @icid daiFRS ARY-L)[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-

methyl-amino]-propyl}-methyl-amino)-ethyl]-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl

ester;
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propyl ] - met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oc
t-5-en-2-yl ester; Isobutyric acid ( 1R 2R
WaLR0823262 { [ 3- (4, 5- di met hoxy-7-net hyl -1 PCT/IB2008/051599
H benzoi m dazol - 2-yl ) -
propyl] rret hyl - am no} - et hyI) 5 phenyl bi cycl o[ 2. 2. 2] oc
2,21%51*@ ,yé;%j lt)on(ecgatc{u{ @S(gé)ag} %éé(g[?, 2 tiﬁfwy 1i—| -benzoimidazol-2-yl)-
probylﬂ}ﬁmzr@ll aimitz-ethyD-5/bNeny-Bipydid[2.2.2]oct-5-en-2-yl ester;
2 2"@ E{pr'q%ic %{ﬁ{ﬁﬁ%ﬁ 3@92'}%'{[5_5 WY Sh 21 Ap3 AR B2 6. 9).-
proByI?Rse@rl?) air(o-e{HyB-A-ghagi-bioydio[2 2MbdNbHerl2-yl ester;

dazol

ISoRBPRy A i o Ry SR mettpey-dpbenzamidirob2ubkseomyl
methyl-a@#iodethyl)Sashenykbicychsi2.@.2]oct-5-en-2-yl ester;
Iso;g_ﬁq%lﬁ(%gt? '8 5)2@2(1 %rg;ﬁt g}i{) 2- 2?’ {[& %4 trﬁe'tfﬁc!xv rI-PgEtzrc])ﬁmXazol 2-y)-propyl]-
mefiyB pinino}-athyn &} presnivbidycho M-S 29l exiét; 2. 2] oct - 5- en-
2oy FRir S DDA (SO F 33 sty Hbenzoimidazo2-
y)-prdpgaaittil-dairal}-e2wy)-5-phenyl- blcyclo[2 2.2]oct- 5 -en-2-yl ester;
2-@%5&&?2@%ﬂgépﬁbpaa&uﬁﬂ?ﬁ%ﬂ?) {54! @ metRSty-1A B8nzofhidazol-2-
yl)- 551p§ﬁ5)ﬁ66h}(|'3ﬂ{llfol3'e¢mjl)75-dlhmt buloy«ye[I 2h2]?ct 5-en-2-yl ester;

benzoj m dazql - 2-y]) = pr - et nal - .
CalfoR R ER] es LR PSP Gl B benzgimidazot2--
prolpﬁlq}bwtrwn tam(ljrm;»-ledwy() 5LpHFén5Fbl6Rl)|o[ﬁ 2(26({t{53er( ﬁ-yl?esiermet hoxy- 1

a

Cag}olq@lna)zc? rsn%q{gp'\a |eséir g{}%:?lgﬁ%?% (%I{EF@ % @Rx%g?erbegg?lg\ldazol 2-yl)-
propgipaigthy-amiragethy()-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isoé&pﬁq ﬁ%@) g%ééé EB% gﬁy(ﬁ]ace Iamlnct) Wﬂ benzgl dglzol %yl) -propyl]-methyl-

am&i@}-emh/r)ﬁ-ﬂjf)dnyktﬁemﬁylﬂdutﬁm DYyPester?] oct - 5-en- 2-yl

Iso St er a%i fﬁ? ?%ﬁﬁ,}é{ (%y{téj t43ac(e£yl?m|tnﬂ H- %Qrgﬁg‘rl)]ig?z_q-zyl)-propyl]-methyl-

amh‘lo}-ﬁtfﬂrﬁ%he&yb’ﬂ)@ydﬁ){@ﬁ)ﬂ]dct 5- en -2- yI ester;

Iso@@t]é/rg?o ééi? iﬁ%é%;gg ?@2%{30(4 ch?cX benzof?'w] (?azol E _prp_rc'?'p;yY]l-methyl-

amihB}-26yHS) phiznlyRoiyco{P.3- m&ﬁmmD)ﬂyeqnds‘renyl )-1

sof i P8 R R AR R Ll slorgr Hoberpalrif s 2 e ing-

amingl-etgt)e&-phdngiicycyol2.2. 24aot-8-dn-2-yl ester;

Isogptﬂfq %(g& &125 %g.ﬂ% %6 gﬁﬁ}cn%rg ngrXeth(eer H-)D_er]izoimidazol-2-yl)—propyl]—
memyt biyinodethy))s-gtidnyl-bicymighejdctbiay2yiogster?. 2] oct - 5- en- 2

B SO B b i Rl 3 oo

meétyhyin)nopethlyybhepiyklyicyaii[2 22| @}-Gedn-2yhdstarst er

Isohgtgrg%t%%{j :(]f%gg,ég)% (%1?532(5 ﬁmeﬁ?o“ﬂ%@én%%nﬁ%%zol 2-yl)-propyl]-methyl-

ameto}&thM)E“»—@’t&uWHne@lc@QIZ]xﬁCZ.5£bn22-9bés{& yl ester

Isopétgrggéj(ta%q%gg Rgz? g;]{ ﬁ%ﬁﬁ%ﬁté?%&t 2rg%z§rw %zol 2-yl)-propyl]-methyl-

ametowthyr)?»-;miwyybleynlc@QlZﬂxﬁcz.52enz:1gbés¢é7r yl ester;

Isob‘gt&rg%t%%{j :(Tf%gg,ég)% (%1?532(5 ??meﬁ?o%%ﬂ%@?ér%%n&%%zol 2-yl)-propyl]-methyl-
amixiohgthyh S~ pHeeglybicyul af 2.2l dE-52n22-glodstér: y|  ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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| sobutyric acid ( 1 R 2R 4R)-2-(2-{[3-(1

H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} - et hyl ) -
wWhr@gabwfR. 2. 2] oct-5-en-2-yl ester; | sobutyri cPEIRL008/051599

(1S,25,49)-2-(2-{[3-(1

H benzoi m dazol - 2-yl ) - propylﬁ met hyl - am no} - et hyl ) -

ISOELI,J 9{&5 é‘r%z 2%4%%‘2{(’?-:{’&?@26 B/IS trifhy uoron’]etkyﬁ ?Pbé/ 20|m|8azoﬁj2(yl) -propyl]-
mel'rhybemml}-@”thyaﬂad)he&yyblbydwmQ)El]dc{ﬂﬁérhzl-bll-éd‘t@rno} et hy”-

O e T T A T e —
memybemml}mr@aMheayyb@cqu[mp;ﬁ]dctmrh_zﬁyrmmo} et hy~-

Isoglét]y%i(b %():(q (1—_§ g%%%%&g%(&z[ﬁ-((gDA%%c?){:yg_ethgxy) “?ﬁ ben20|m| azof é’ y'] -propyl}-
meﬂwbemml)mrd%%heaywayow{mWlldomeintw exarno} -
soBul LT 2 R, 8 B 5l b2 oo
methEé::fnmi)-ﬁthwheﬁyw&ycm{mmg!]dct-ﬁfdn[t%yl-éytﬂrn o'{l

t - 9= -9 he -Dl cyc 2 - 2=
0Byl ST LB eR g 2 aaRa ARy dreay P B ripor2-)-
probylﬂ}emﬂqﬁl-'ﬁhﬂm}-félhyb-@lbherwr bipydig[2 M]dity%-eaﬂ?—lybéster
|so§f;]t';/¥<';5%§)$ (@?Ek{@%@%{ﬁzb {% éméeéh%y A0 £1 H behSORHAZS ).
prop@]-28iHSamp)o}-ethyD-F-praenlykbicyclo[2.2.2]oct-5-en-2-yl ester;
Iso@&ﬁ?%géﬂfg%%gégB?éﬁ? (|9 %}4%71 ngﬁ%ﬁéﬁ;}g[\zélmldazol 2-yl)-propyl]-
methyi- smb@méﬂfyl)@mﬁen5kb‘ibycﬁ§[3 LrZIndrs®bi-oyy iestegci d (1
0B 300 FITHAB A0S G4 BBy Aeipy'tkhpongpimidazol 2y-propyl
megyhRyin)noP-etity 8- pranhi- IQWHICQB 2. %cﬁ\]-&}ehﬁnﬁegteﬂ,
Isoggygcgﬁg%%?égg} gg(ﬁ{@e E&r(4 tralnuoro tR )”H%enzmmlo(azol 2-yl)-
probylﬂ}emﬁm}-{étldf&&bhéhyybl):ycﬂw[ﬁmﬂ]d)cﬂmmy-lyr &emo} -
A S T et AR
pro@blq}‘aﬁurid} %thyll)(ﬂ-lﬁﬁiertyHbIEy(ﬂb[BarZ]d)cﬂ-l.‘ﬂ-étf ? S’Ué&tﬁﬂbodl ment. | P

not her erre 0
sop i 15 O SE 8P Aot dd - Peihakd P eresn Mer oo ety
am(nol-Bthyl|)BShendRicycld3. 2]q{dn38-ea-6-yl ester;
so RSB I8E0 5 U  PLEB s G A Fi Pty
amjnoR-e{hdh{g-dhendl-bicyclo[3.2.2]non-8-en-6-yl ester;
o B EE A L Ay e B oy ot VL A e s patopyir
amindRethy RS- ;)heZ}y(tlir]e}{dIcﬂQ LP]oct-5-en-2-yl esterI

B r am - 9-

soB GRS AR 2l PP o ERAErB RL RN olom
amibigs-e2i)-5-giehy)bidyol 22 £ [2Bedt-5-en-2-yl ester _
sl ra Elerar Srosd B o ARl 2 by
methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R,2R,4R)-2-[2-({3-[5-(2-methoxy-phenyl)-1H-imidazol-2-yl]-propyl}-
methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R,2R,4R,5R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester ;
Isobutyric acid (1S,2S,4S,5R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester ;
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( IR 2R* ,4R* )-2-(2-{[3-(1

H Benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no}-et hyl)-5-m
W0 t@BAsercycl of 2.2.2]oct-5-en-2-0l; ( 1R* , 2RPCT/IHRD08/051599

)-2-(2-{[3-(1

H Benzoi m dazol - 2-yl ) - propylﬁ met hyl - am no} et hyl)-5-p

|SOS)ltthll’l%/|%(9|?§ %%[4R25§) % é)ﬁg (‘FH %enzmmldazél 21yF§ propyl] meF*yI -amino}-
ethtrmeaylmuci@w 22]@0& 2-ypespyl 1 - met hyl - ami no} et hyl ) -5-(

Iso ﬁyrlc wﬁ)?{?gé(,(l% Fﬁ% {J[§ 1%[ genz]mmldazolg yl)- propyl] r§1et:l'ﬁ*am|no}
ethl;rmeaylmuci@w 2 23o¢k )Z-ypéﬂ@r}ﬂ ] - met hyl - ami no} - et hyl ) - 5- (
Isoﬁﬁyn%%lg ﬂ@g%é&ﬁ)[%@%{{éz 1?—[-gén22bi7ﬁ]liggzto_l-g:y?)gp;rgp—)ﬁ]l-ﬁet%yl:-lelq_\r)*nino}-ethyl)-
bicytiGR 2z 0¢tsdaz2lyt @ty ) - propyl ] - met hyl - ami no} - et hyl ) - 5-p
Isoggftlpﬁ(lz ?él%lk%é%?éf%%&-?kgm E|-b2 n(z)gltm|(?az%pé-%l_)pplr(.ﬁpyi]-r%gﬂyI-2a$nkino}-ethyl)—
bicytiG@ezzbetsdezlyt @styt; ) - propyl | - met hyl - ani no} - et hyl ) - 5-

IsoB hé Qcﬁﬁfﬂié%}aﬁ%f%ﬂ(ﬁg% I%'b%k?o(%r%i_d%_zgl[b_-y% S-SJObylﬁ-m%ﬁyl-amino}-
eth'grbseﬁemom Bk ohyi-Bicybip2ed. biybi 2-piedskey] - ami no} - et hyl ) - 5- ph
IsoE Qén({ %C'%{ﬂlé)gs g182553]20&{[35(1$|1ben20|rﬁ|d£zo:|'2 -yl)- propﬁﬁ*nethyl -amino}-
ethiyh-Banethoxy-slanaenhyl-Bicy tioRt Doy t-rpitdsydr: am no] - et hyl } - 5- phe

oyt S48 2SR SERIaGA T B rom il Gyl reyhempor

ethyD-Birastbbof-2-pRed]l-dilyclb2. 2Rl esterlR* 2R*

isobiGic 33 K155 4. SRR -Gy Proai a7 2 PP gy emiol
echll)—lSyrhetgoxyp5-@h§|hy1-bio@MOIZCE[.Z]oEt—Z—]/IC&terS- en-2-ol; ( 1R* 2R*
soPPuid 3G R B ER SRV 2 IR SIS be 7T I 2ay NP R Rty 8o
eth@i)133H-siro(Ipibyony[ L. 2@]@31@{692 2-igonaoturam) &yl 2stel;; ( 1R*
ISobB B AL 28 4T a3 b sReeiyPete 2 ARy gy bpigol-
ethyl)—%g-psmwblkwlb[mz@t](twér}&l1 _ideteinafuephanaptierene;
isofitye peif 637 28 2R 8RR T - bpazoimisnaeiiz ey piefhsemyo-
ethlyl)-3megbind(sioyons2.2. 2dadms-2,4 lisobenzofuran)-5-yl ester; and
Iso ut¥§85€5ﬂ§?§%§%3§§@£&m L)gnz%%lgaﬁch%)l pr%S;t/IFmethyl -amino}-
eth)1|-)—2+|=§1;drcmbﬁyy(ﬁe[2|293]k)dtar’m Zycikatjenzatuz]nstyl esen- 2- yl ) - et hy
wh ewe”iﬁﬁilf%qﬂ% SiaoBTRRY s dhove st oasituters parieyar subrenghgdiment
, 4R* 2-(2- 3-(1
H- Ben20| m 2jazol( 2{£/I ) - ( propyl ] -met hyl -am no}-ethyl)-5-t

In Mo%%%bo%ﬁﬁ(én’t ng%ﬁlleg L)?pr%fegle%céo'nﬁioﬁﬂdgbpﬁofmuIa (1) are selected from

the group consisting of:

(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(3-
methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(2,6-
dimethyl-phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
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(1R*,2R*,4R*) 2-(2-{[3-(1
H Benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no} et hyl ) -5-(
W@ 200883300K Y - phenyl) b| cycl o[ 2. 2. 2] oct - 5- en- 2- oPCT/(B20687051599
, 2R J4R* ) -2-(2-{[3-(1
H- Benzoi ni dazol - 2- yl)- propylﬁ met hyl - am no} et hyl ) -5-(

(1%%&1?4%3\,8—5 2 EIB-(G(EM Efeg %}(gazo[ 5 y% (lpy tmeSthﬁ amlnc% étﬁyl}?o -tolyl-
bicytidizz)bet i@z 2lot; 2- yI) propyl] - mst hyI am no}-ethyl)-5-t
(1&?%%*%2(%—[{[&3?%@%@n |m|(¥azo] SC )- propy rr%étR;l/liaerincj)}l-:\)e*thﬁ%-m-tolyl-
b.cirtlaemzz;o(m&sd@zmd :2-yl)-propyl ] - rret hyI am no}-ethyl)-5-0

(1%%%?'&&2-6%_{[%@%%@ %él{‘rﬁ%?% I) propyl] metLyI aﬁmnc%*ethy%% -p-tolyl-

b.cw@[emzzqom&sd@zmd 2-yl)-propyl]- met hyI am no} - et hyl ) - 5-

(1%1@?%1[5 ? gé’ (&ﬁ#e@ﬁ |00%azi)l 5 I) propy‘l] nQet%ﬁ*ammo} éﬁ\»l) 5-(3-fluoro-

phdtybeayigaiold. zla}mt 52nyd-dl: propyl ] - met hyI am no}-et hyl) -

(1F? 2341(4;&‘%%2& [é léﬂger%f)lﬁﬁg%%oké 8 propy metF]yI}aFr\)n*ing}B;thﬁ%-M-ﬂuoro-
phdtyberigaiod. ﬁa]mt 52nyd-¢l: propyl ] - met hyl - ami no} -

(1Re‘g% 4§2 gz{?g?[?f’(éH%Hse%' O%g@?ﬁ])%%py SR RhinoethiD-5-Dvidin-3-
yl-dityoriiz p.2fdctaz0l2-3: vyl ) - propyl ] - met hyl - am no} - et hyl ) - 5-
(1@%%33%25) 3. E['FB( %752% |°°<§@;5 h?”Mgtzqﬁ%w]ﬁet%ﬁfar%rF%}-ethyl)-5-
nagﬂhﬂbeﬂmmylrbldgi’d@[IZ 22)y¢5-@i-2pyl | - met hyl am no} -

(1 Retﬁ")&gz'??‘ﬁgy(la aztﬁ{e[?égi'(r%%pﬁ-g@%ﬁy’l]ﬁﬁ&ﬂyl?&%é)}-éth;%f-%-phenyl-
bicj’rtldi{em’zquc_ftiEd@(zmo{;Z yl) - propyl] met hyl - anmi no} - et hyl ) - 5-
(1%2%?3@*??%2{(&&[\%%%8 nbg ol E y?met%yls)meth(yl amlno% R;hyl}% -phenyl-
bicytiblerzzioetsdezlo2- yl ) - et hyl ] - met hyl - ami no} - et hyl ) - 5-

(1 FSQE}Z‘{]3(2'5}??gﬁ’{l\'ﬁ@b@%pﬁ%ﬁ%pr%yﬁér%ith-éth;(zl}-%-th A bidyR0[2.2.2]0ct-5-
enB-drenzoi m dazol 2-yl)-propyl]- rret hyl - am no} -
(1%{2%[45*;2%%—2[% HbE!ﬁ%Cl O(%ZOFZ %/]) propy rﬁ&ﬁgl:a%iﬁo}-ethyl)-G-methyI-S-
propylbiteth D2 Pidmt-pheerdrbk: bi cycl of 2. 2. 2] oct - 5-en-2-yl ) - et hy
(1%‘%}&%@}%%@%@% %[Eg{ngg%l}\l}gzﬁgl;ysnf%&l)yw meqﬁﬁ amlnc%I éth)gl) él,' methyl-6-
phérybbisyeo[@i2diacts-er-glo);- propyl ] - met hyl - ami no} - et hyl ) - 8-

(1 &%g};ﬁ'RZS“E %E’ﬂ,g[1@212?\%%ﬂ%{c}i}?f’iﬁzﬁ@g}]ﬂr\;_l-ﬁethlyﬁg*N-csnggnzimidazol-z-
ylptdphiamiobathgdda gl-etRaydpheparpiehg - met hyl am no}

2- (i—hay( 1)R*52RQ ?ﬂ’& I—R/Id (}§<y|5O;Lhenyl gl:yc?o[Za ﬁoct% -en- 2 yF) e%hyl] meF#lyI
amjnoR-plcdy{{12+fhehz4intitl @tdhes-ra oyl deidan byl estdrhy| - ami no} - e

2- (é h[&' 21 Rs‘ 2‘?{" ’M 9 I—Fy)éroxy[S -phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-
amino}-propyl)-1H-benzoimidazole-5-carboxylic acid methyl ester;
(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-thiophen-
2-yl-bicyclo[2.2.2]oct-5-en-2-0l;
(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(4-
methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(2-
methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
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2.2.2]oct-5-en-2-0l; ( 1R* 2R* 4R*

)-2-(2-{[3-(3, 4- D net hoxy- phenyl ) - propyl ] - met hyl -am no
w0 2@8h$dey9 5- phenyl bi cycl o[ 2. 2. 2] oct - 5- en- 2- ol PCT/IB2B¥8/051599

2R* AR*

)-2-(2-{[3-(3, 4-D et hoxy- phenyl) propyl]- rrethyl am no}

(1&%&4{&% ?_(g-?[?gyk%n’%@:ng%azol gy%]propyl] metﬂyl amlnb} éthy:/ll% thiazol-2-
yl-Beyelopy 2 2iice5%nyd-olpr opyl ) - met hyl - ami no] - et hyl } - 5- pheny!

(1R A8 2B P SoalRo P2 H et D s P e tBuy pzol 2
yl-tiepwd.2 amcne}ena byl ) - 5

(1 FP%%MR Db GY 559k Andin Sl i bansommida ok Vi Srobifmethyi-Bmirdrethyl)-5-
phanyRbibyds[2:2y2]5ethenglot;bi cycl o[ 2. 2. 2] oct - 5- en- 2-yl ) - et hy

(IR L3RG Bist et RG2S PG GAEH
5-paenWoicyelp[222.L1ott-Ren-2RY1;

(1 I%*]_Z_%__’;e%%?-Z%_{[gggg?g%eihbc;x?/%ﬂ-t%nzzb%ﬁig;z%‘l:-&:y% propy%] r%et)ng/lgatnﬁ]%o}-
ethph-BmHehylbicyeid®mR piott-6rinkgLbl: pr opi onami de; N-(3-{[2-((1

(1R 28 B {5 8- My anasaioazal ol e umaty-Fmiplg )5
phériyi- h‘eydw[mlmm}&erprzmnyl ) -2, 2-di net hyl - propi onam de; (

(1R 3R B L R e Ty RSPl R WPy Ao
amirphethy!)-Soprengh m{;ﬁ;rl]cg'z |2]qung1_15 ét%p?gr 2- ol mgg thf aZR* ) fls*

(R A L2 O L S RO TR R 15kt B
pher[%'R?lcy(ilo[Z 2. 2]oct_5 erl 2Lc|)|| lin. r ] oth

(RS54 b ot b dinigaBaR 4 FRredld- Sl biny-
phéwﬁbtﬁelcb[mzjyét-ﬁ(@a -ggi;nol i n-4-yl - propyl ) - am no] - et hyI }-

(1 Riz?%g 4@%&9 (53{[% (9[I302prgpo%<1/qﬂ ben20|m|gazol 2- yl\g-p(rop)il][met%yl amlno}

ethyh-B-ghedyichigyci{DDlyet-Sleincdiolt of 2. 2. 2] oct - 5-en-2-yl ) - et hy

- et - .
2R 5 A Rty v RSy Y2 3 e P s
amaol-geopy 3B drzainfi§dzoR4-ol;2R* , 4R*
(1IQ Sﬁ% %Lg{z?ﬂg (%eqp{oxy ] H%lirﬁl% 8”2' ﬁ)[ propylﬂnefhyl amlno} ethyl) -8-
phargt- bixcjl/elqmzu]&nerpe@pw -9l 3- met hoxy- 2- net hoxymet hyl - 2, N- di

. CON(3 A2 ((1 RE DR ARE

(K IR AR ARG oobl- i s Dpamige oz s peamyB sty
aminpl-pthgtiBypHenyl-bicyclo[2.2.2]oct-5-en-2-0l;

RTEAr: FP ST e ey e o4l e

bicyti@e zzjostisd@rMol;2- yl ) - propyl ] - net hyl - am no}-et hyl )-5-m

(1R U By L REGAY5 A ISR ZndngTl- S8hy R ety Eaino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R*,2R*,4R*)-2-(2-{[3-(3,4-Diethoxy-phenyl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R*,2R*,4R*)-2-{2-[(3-Furo[2,3-b]pyridin-5-yl-propyl)-methyl-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R*,2R*,4R*)-2-(2-{Methyl-[3-(2-methyl-furo[2,3-b]pyridin-5-yl)-propyl]-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-0l;



10

15

20

25

30

35

N(3-{[2-((1 R* ,2S* ,4R*

) - 2- Hydr oxy- 5- net hyl - 6- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2
WO 20034826y ] - PCT/IB2008/051599

met hyl - ami no} - propyl ) - 3- met hpxy- 2- met hoxymet hyl - 2, N- di

nmet hyl - propi onam de; ( 1S, 2S, 4S)-2-(2-{[ 3-(4- Met hoxy-1

PR IR Rl BERBNNTERY Sk bl B
am#B}-pﬁ)p@_B-?:{-%Bth())l@y-%rﬁefImeth%I-Z-met{lyl-propior)amide; ] ;
R Ao PR TP TR o
amindBpbrop§P2-methoxy-2-methyl-propionamide;

NG AR IR b S bRy o1 boes 83 ey
amHo}}ﬁftz)@i)m,Ziaiwthy?l-pydp]oraﬁﬁdam de; (1S* 2S* ,4S*

(R e e oD B e PL Y HG Phepyi Y2 2 2loct
5-e|ﬂ|_fB%d_§lly| :bi CYCI O[lel g.rZ]_ Z?t -tS;]gn- 2 ol ; (1S* 2S* ,4S*

(RN b pot el S Biol oo hamingisghu-5-phenyl-
bicﬁdldﬂglz)zr]ti?t{ﬂqienyloj;bi cyE:I of 2. ﬁ >?Z] ?Ct -5-en-2-ol; ( 1S* 25*
(R AR F IR PRy nolathes-ohony
bicﬁdlé{?lZ?Z]S?t@@rE}ylAro{;gi_ By&lso{]z;(z._ i] oct-5-en-2-ol; (1S 2S
R M e e S LR
bicgelpR2BlbetiS-eyrlon] 2. 2. 2] oct - 5-en-2-ol ; (1S* 2S* 48

NGB TS A or B P pcveloRh 2y 2oty metny-
am&ioh}?fc)py?—-?,pheﬂhxbky-binﬁvejb(b@h%t@l-2]N}qfrne$h}e-prc2)ic0ia'mi(ﬂe; 15~

TR R SR I
met“ﬂyhgvln)no?)fppjwn-)Bl-mbﬁhoyy}Qmﬁ&h&yﬂ]eﬂMQm-eimeﬂﬁyblp'ropﬁo’kﬁ’fni%*
NGB B 2 i SR LD BRSO T HiH ficfR3 2loct Sen-2--ethyl-
me&iyfyvln]no%rﬂwr)%Lmbﬁhgy}gi_Zmﬁe?tﬁ&yﬂiegMQ%&iﬁeﬁﬁ}mlpromciﬁ’i‘nic?@*

(R SR B el B s Y R ippminok-ethy)y Smethyi6
ph@tyh?ib?el‘ﬁ[?m‘?&m‘@i_ﬂmn{?oLg' 2; 2]_ :)r;: - 5|— eg 2-ol; (1S 2S
NG RSP P R f R Gifio 3 Zloot Sen-2-yethyi:

meéyhyiin)nob-ppipgB-mbinoyneR-of2héxya]etiot-2 N-dimeda ydprop{dhShides*
, 6S* )-6-(2-{[3-(7-Methoxy-4-nethyl-1

(1S-29e8EDi(2H{[d 42 MletRoxyt YH-pemgjrhilans 2Ry }-propylpinethyl-amino}-ethyl )-5-
ph%]teéﬂgllﬁgm(léz{g{gg%lz?&%% 1 ?[hgxi i] non-8-en-6-ol; ( 1R 2R

(1 H:BFB,GRZ—QF(Q#{FBa(Ad‘MetB oxyl-) Hibeopyin]dazelt 2ryl)-peopyiajettet-ayiinoe}-ethyl)-5-
AR R O] 5 oo (12

N-[BH B2 Z 01 11 284 281 »-2-Hy bjoxpiseghen Y -aesiciogd. 2. 2] oct-5-en-2-yl)-ethyl]-methyl-
amino}-propyl)-1H-benzoimidazol-4-yl]-acetamide;
(18*,25%,45%)-2-(2-{[3-(4-Chloro-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(18%,25%,45%)-2-(2-{[3-(7-Chloro-4-methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(18*,25%,45%)-2-(2-{[3-(4,6-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
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et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-o0l; (1S* 5S*
6S* )-6-(2-{[3-(4 7-Di nethoxy-1

WOoRMWNZWI dazol - 2-yl ) - propyl ] - met hyl - am no} - PCT/IB2008/051599
et hyl ) - 8- phenyl - bi cycl o[ 3. 2.4 non-8-en-6-o0l ; (1S 2S
4S)-2-(2-{[3-(4 7-Di nmethoxy-1

R T R L RS iy oo
5-phB)yl-bidydlofd. B2Jott-5-en-2-ol;

5 2RE0EL I RE0) 2By SR AR AT Mok S )iy
eth)/lj-3=;(h%n_{/lEt_i?ocy(cﬂo[2.2.2]oct-5-en-2-ol; _

(1 ee o S ST EEiHEraF Fiehtoagb s y bt methy-
amjnoPeth{a-@hrendl-bicyclo[2.2.2]oct-5-en- 2 ol; . -

12RO TR0l 2 PR TR B0 00D L) iy
amiis)-ethy$5-phedyicideycoB2.2 Rloct-5-en-2-ol;

(15t den- SR el eRtsy Sy S roB 20 2 ooty
am#Bf—etr&Si’S-;_)hehy(tiﬁ?y{deQZ QEIZ](;C(; -5-en- 2 ol; vl an ethvl) - 5.

(19 2T RSk B st P B T Bt B2 Fhbvibimdin-
amiig-ethigt)-5)pHenf/Rei¢ycBo[2.2. 2]oct -5-en-2-ol;

(ST B R o Ve oo BBl P BRY G Bt gt

am(no¥-Bthyl|)BS5hengRSicy chdR3. 2)2&rﬁ}n€é?.e|{1-[6%l;( 1

R e B R O T ot R L S
5-phbeyldioyclof2e2.Pjocs5-eh- 210|ponpounds of the above |ist
(16E OB AU PSR O B ) L Sin-
ethph)-&fhengcbi oD R 2Rt efenf-zoblnul a (1) are selected from
(1St*2>§k %%oﬁz@ éﬁ?ﬁé%ﬂimgthoxy 1|-|Sbetr)1%(t)| |dazoF‘§ yg p‘opy\:\)*mét%yl -amino}-
ethiyh8ephzaiibiden(d.2 2inoh)s-em-eay; ] - met hyl - am no} -
(15 %%%éi %?? g[ggé,%LD tbnle yq%éaenzg ogz%iog-?%g;q%f)%\/[l](rﬁgtheﬂ[émino}-ethyl)-
5-pHeygbigycioj 20 2jokt-2-epi2-elpr opyl ] - met hyl - am no} -
(g ASEREp I 1SRRI e R B Ry S i 2 0za-
bicytiderRz2jocthnlazl) - 2-yl ) - propyl ] - net hyI am no} -
RS e P R Y S b el huRhoshi o™
bicycld[2 222]¢¢tS-¢ri-2-ol;
<1{’?E?Psﬁfl?ﬁa??%?-Lﬂ??(a%%%ﬁ@?éiﬁﬁ%/aﬂoﬁb#@vﬁﬁ“néﬁbrange?}éﬁt,hv'>-5-
melteaipBtphengl-twAcyctb[£.2 PRctan2Rbl; , 4R* ) - 2- (2-{[3-(1
(R RENRAIL 0270k 5 21 Y I B O b 578 Y oy AR R -amino)-ethyl)-5-
methoxy-5-phenyl-bicyclo[2.2.2]octan-2-ol;
(1R*,2R*,4R*,55%)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
methoxy-5-phenyl-bicyclo[2.2.2]octan-2-ol;
(1R*,2R*,4R*,5R*)-5-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-3'H-
spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-ol;
(1R*,25*,4R*,5R*)-5-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-3'H-

spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-ol;
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ethyl)-5-mtolyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
| sobutyric acid ( 1R* ,2R* ,4R* )-2-(2-{[3-(1
WOoRMWNZWI dazol - 2-yl ) - propyl ] - met hyl - am no} - PCT/IB2008/051599
ethyl)-5-p-tolyl-bicyclo[2. 4] oct-5-en-2-yl ester;
| sobutyric acid ( 1R* ,2R* ,4R* )-2- (2 {[3 (1
H benzaqi m_dazo
whefeft s T o5 Cpmaevﬁsp%é'ﬁey?t?ovva"é%nsf A pifbiiacsuprembagment
ester; Isobutyrlc acid ( 1RrR* VAR ) - 2(2 {[3-(1
H ben20| m dazol - 2-yl ) - pr opyl ] rret hyI am no}

In géi\Yon)toﬁrsné éo%b%ﬁa@Flﬁ@%ﬂ)(ﬁv&ﬂs@g&;ﬁér%n’@ % O?f??f?lg %igrlnpounds

of fekringa 2o Brel sdentdd 2o lth)e gnoop goisistieglofil - am no} -
et hyl ) -5-pyridin-3-yl-bicycl o[ 2. 2. 2] oct - 5- en- 2-yl
Isobstyee ; dobby(f RT.2RB".4i8T)e2-@-{IR1 H-aevizojndiRazg-224 X (FopyBmethyl-amino}-

Renzal . ooyl et hyl - am no} -
ethgb %W{eﬂgmﬁ%ﬁ%%ﬂ&é)ﬁ- o é)@ és}ecﬁ o[ 2. 2. 2] oct-5-en-2-yl
Isobwtyes ; dogbbut Rf,28", ﬂiBT)d? @- {13?(‘1 H-B&rizojraiRazg-22 X iropyipmethyl-amino}-
e SRR G e sl b )
Isobgtgticit yacicc dERU2R™ARK)-2- (ZF\‘:f?) .14‘Rber)ziollnl{jaqu-]@=_lyl) pl)qroT)%l] r,nethyl-amino}-
et 5-

ethgb] ﬁ@%o%meﬁ‘?rg'ﬁ@ﬂé{%@ %&gﬁ?é@ﬁ 2-}Z‘srgts {eé? I so)t;ut yric
Isobitydc ( acRF | (2R*2RA4R*)-2-(2-{[3-(1H- ben20|m|dazol 2- -y)-propyl]-methyl-amino}-
oty ey BB B ) o "M hobutyr ¢ acid |
Isomm’yrlq 2Ricid 4R1RY,2R4R{I-@- {(3]:(1 H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethgb %‘?’Q}%&M’B@%@% 2%1)&6 b (ﬁ‘ﬁrgﬁyés ar (et hyl -am noj -

cl oP*oct- -en”™-yl ester;
|SOb@tMtﬁjt yacncb dd;IRHZI({ 4_IF?<) 2 -(@R3-( 14-Rber)z-02n|(jazcﬂ-|_23d)(g_ropyl] methyl amino}-
vy 8SRERN R0l Aol epeapulrrt | am ol ethyo
Isoblstamjt yacnd: a(a;IR’dZI({ ARE)-2-@S13-( 14-Rber)z-o}1n|(jazq]-[234)(mopyl]-methyl-amino}-
et b e ROl Dy bl PR B BT 5. e 2. 1
Isobutyde ; doibbut RF,28"4l8T)eP-@-{IRTH-BRIzojniraz0)-23y1)- 1R 0By UMBthyl-amino}-
L
Isoputyei¢ heavish heh@h2RT,R8-2e@{E3-( 1.F2b@r3zo{r[uzaz(c(l -2-yREpropymethigamino}-
oo AN RO e o2 2 2ot -2
Isobk ez caaid da(ilaf 2R4 B8 rb@3-(1t-benzdimidaznH2-wsprepyll-methyl-amino}-
eth@ %ﬁ i)[qgl yry ogé@%@%%érﬁg 5k()3nc:2y eﬁ 2. 2] oct-5-en-2-yl
Isoputgtidy| peidret HYRQ2RHR)-2pRalR (1H- l1en20|m|dazol 2-y)-ethyl]-methyl-amino}-
et BEIEAUBARERS SR RBIROKY defpuac] d oLy ester

2-(2-{[3-(1

[sobutigeie zcjd it I8 I’_é@l@’[ 4R NAHR- [p%pgmz]ouwgammﬂémﬁmw-methyl-amino]—ethyl}-5-
ph@Féi@él&2%]8’8@9&?—3@)’&3‘@:‘; cycl o[ 2. 2. 2] oct - 5- en- 2-yl
Isobutyric " acid (1R*,2R*,4R*)-2-{2-[methyl-(3-phenyl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R*,2R*4R*)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-6-methyl-5-propyl-bicyclo[2.2.2]oct-5-en-2-y| ester;
Isobutyric acid (1R*,2R*,4R*)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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| sobutyric acid ( 1R* ,2R* ,4R* )-2-(2-{[3-(1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} -
wW@rivgh3263 (4- met hoxy- phenyl ) - bi cycl o[ 2. 2. 2] oct PGFEB20@8/051599
| ester; |sobutyric acid ( & ,2R* ,4R* )-2-(2-{[3-(1
H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} -

t hyl )-5-(2- - - bi | 0[.2. 2. t-5-en-2- .
B0 2B B B B Ra Bh Epfiamnor
eth%-ﬁ@??’tﬁ%ﬂﬁﬁt—ﬁml-biZydd)[l)Z:ZKQ]@(ﬂadl-ér’r-B:@'t é\@ztér*; a[n' no} - .-

t -5-thi azol: 2-yl - hi 0 . 2] oct - 5- en- 2-
soBUpEs | Tlbut yi R SRLR A4S SuPerariire Th i S g pethyN-(3-
bertZiridazai2nyic@pwdannydthy Pt dpsthdnophedytthrans aster;
2(@3[%&1&?@%243%%” %obﬁg»lrﬁb Cyﬁlﬁﬁér?yfé&l@[%z Post5-873lyiy-ethyl-methyl-
am)no?-ﬂp(dby_{)-ﬁ3‘5[6%26‘&@6@0%4—0arb0xylic acidhm?athyl_ ester;

. 125 - - et -
2 A e R S by B hon Bl o B2 88 s-arpaprethyikmethyt
am@ogbmzp)yt)aml?ﬁfzbm%ézioﬁb-a@bd)o((ylEblafbid? rga’hyll, it I

- nzoi m dazol - 2-yl ) - .
OB 2 M 2 A R G PR arel ol csemyfegpethy-amino}-
ethy@Bhipbh@s2-gt-bicyld2.2- 6 dtf5-¢rep-gt gdtepi onic acid ( 1R
Isoppz%R:é'?]’zgq%:iﬂ Zj:,J{i%’l(,_EI%%,%I%’;)—SZA:(—Z%-H%%nlzoimidazol-2-y|)-propyl]-methyl-amino}-
ethph)-Gp¢nheth@tyHengirbiegdio2t hI0cis-pheny kster;,cycl oP*“oct -
|so§>§tgfi§ g'ﬁ} t ?@F}’éé%ﬁ%ﬁf)%g-{g?{iﬁ&'I-Ebénz%%idazzo%-yl)ﬁf%pyl]-methyl-amino}-
ethiyh5eRz0ethodazaEny B-bidyslo[2 0Pkl 5-en-2-yl ester;
soBGh e "R o At Pr PR 2ot S Sl aminor
ethyh-B-thi2z I Byl{dicy6lofll. 2.0]oot-8-eh-Iyllestezoi m dazol - 2- XL) -

IsoBuRe Héc : 2?{%{?@10%@%?{22{¥3?Q%B%‘r?%ia%ﬁz&‘?y',l)Z&ppﬁ]‘frtn'ethyl-amino}-
eth)/lﬁ-g-c(x%zél{Z_Syl(tﬁcbe{ﬂ.ﬂ.EId@DZ—yeﬂéIZl-yl ester;

n 25V - .
b P O A b2 2 Bty U-beaaipidezoiganl gropyikmethyi-
amew}-ethyl Sty Mtz 2 @] dot-BRin-2-2R¥sterd R*
Cy%_lp%tg%riqﬁ{a[:n%&glgco Pg(%cp;f é*;?r%’pﬁﬁ*f'?i‘r%'t{ﬁgﬂf‘ém‘?m%’}yﬂ H-benzoimidazol-2-yl)-
propyipytiethybapireiethyi Sty |- Ricyt G2 2 odi-Sean-2-yyéstest er ;
3,3;3?8[?#1%¥(%-F%p?)%icﬂ€{:iﬂéﬁﬁ*ﬁlﬁﬁﬁ;@%@-{[&@-methoxy-1 H-benzoimidazol-2-yl)-
problylpeeztoil-amiia}-@thyb-8¢bhenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
BRI P SR M DL B85 o
mejhyRahrofethy()-5-ghemgiklyieyiclo[2.2.2]oct-5-en-2-yl ester;
RIS 2 Y B P P ERAR: yppgramiosio o
propgipmathyi-amiradiethy()-sttienyRREyGlafR2.2]oct-5-en-2-yl ester;
5Bt 61 i Bl 23T S AR gpenzoimidazol 2 propy
meétyhgi)nodefhiybiBypheniyilicyoid[2 22]@jtGedn-Bykasted: y|  ester;
Isok)l_?tgr?(%J tf}é%jl[ @_F?%_ﬁdé&;}g%%-;é%-mé%xy-1 H-benzoimidazol-2-yl)-propyl]-methyl-
amitobettyispramyebieytiof2. p-2psaddydn-2-y| ester;
|soE>'§t it Lt gﬁd”f}sggtj?&%tg%%%ﬂ%]q%g G .%f.,ﬁ?{%-y&% RBEn 25 IaZ0l-2-yi)-
pro})yl]%ﬂ(eﬂwy_{-bjBrir(oYue'trﬁ/QtﬂslﬂSb/errwl-bixyle{d[Z.2.2]oct-5-en-2-yl ester;
Isogttsr%l 284d" ?ﬂ%"%Ii’%ﬁ‘:lﬂ)-)z:(af{ﬁ?qeﬁl-étﬁoxy-1 H-benzoimidazol-2-yl)-propyl]-methyl-

amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2
-yl ester; |sobutyric acid ( 1R* ,2R* ,4R*
WO 2@8(126{4 3- (7- hydr oxy- 1 PCT/IB2008/051599
H-benzoi m dazol - 2-yl) - propyljg. et hyl am no} -
et hyl ) - 5- phenyl - bi cycl o 2. 2. ﬁoct -5-en-2-yl ester;

|SOL)St8IQ%Jt2 (%l(lf 2(1%%!_2%‘954'%%_(%?[?(7 meFi:oxy-1 H-benzoimidazol-2-yl)-ethyl]-methyl-
am%%mo*%mé’l%lcwc}{? P:26c4Byent-2-yBdsert am noj -

|SO§[§%?I{03_ :I'??'Er 2?{% %?,@%’5 %[é {E%%]dlgi%]r?g@x%ng%bgn%ﬁmdazél 2-yl)-propyl]-
me)hyﬁam&d-bfhy()ﬂf} presnpiekiyyclo[ 212290t Glan-2laizadter2- v ) -

soRUgR ot | C BT R L3 Tortin s SRE Gy o Bsaidgar 2 oropyt
me)hylZal(nﬂro§-bﬂry()45=p5ﬁﬁnlyk9myyclo[ﬁet2l]t)dtf51en 2-yl ester;

R Rl L eopbprireparparrapgmer:
aminobethyhB-pHengsibieyclo[2 Qzﬁ]xhdt %Ferst-@besﬂer( 1R* 2R*

sopiis 561 (e 51 Ebar a2 o ﬁ%gé?ﬁoz%@%&a@}-?r%y'ﬁmethy"

aml rioPlthy)+8-shengi-islcy(cl L &2 . 2 -8HB¥-6-y1 ester;

3303 T poRloBle AT EiFCya da 03 GRe TR bhoa Ty PoaigPol 2y
prolp?lq}?mw tamlrﬁx}-ledwy() gLbtfeny Rty AdE3.2.2]non-8- eln -6-yl estﬁr
0B ) 28 o PGBy et G B a oy B Y bgafiiptol 2.1
prolpqu}bmltrwli tamlrm,‘»-ledwy() Shibtfe ) RSicyIRS[2.2.2]oct-5-en-2-yl ester;

sobfis pard St PR AR BNy g SRl B el B i ey

phér@(}bluy(ydi[QQ Hodteh-¢n-2hf est@i* 4R*
Isog)lét%wg ngt hw [2% (AER STEt(JZW )fﬂ3 (tjlﬁr(? Inethoxy ]pﬁgrqyll)dpl)rgpﬁ] r¥1e?h_yEamino}-
ethgl%mbﬂgtmeb{ﬁz Rhenglend-gyestan] 2. 2. 2] oct-5-en-2-yl

st er
0By seidt Y B2y 2 F et B Ay diarg et
5-phanylbiyclo[2.2.2]oct-5-en-2-yl ester;
Isog{lltgﬁe//:a]céigﬁgj?/éﬁ;*glg%8?3?—?@5&@{53-?)? ,5@5 %M metlhglcatmlno] -ethyl}-
5-phedy{biyEibR-Z.2joor-80-2yyl 2steet hyl - pr opi onyI ami no) - propyl ]
ISORUYHG | Aifh nbYR AThiARy 8- GRERIY T EagtBy BurslSt-glyrigingry hrropyil-
aminph- e&‘@t)@‘-phdn&btbiu%c}b‘[ﬂ 2. 2£}t|§nt-6 -dn-2-Resddrr 4R*

3-(2,2 no

'SOF’%\%‘%o} ! 8yl ) - b%ﬁé%ﬁg %@cﬂgﬁ% tha%;é) %ﬁ%’ﬂ%vmmethy"
propidh@lamir o) pleatyyj+rh ethyleantn ¢} -tk )-5-pRényl-bkeY clo[2.2.2]oct-5-en-2-yl ester;
sobufity 1 BBy clon o8] e Er AR elnd e fu e oropyi
me#yi- dm(no}thyl)-ZSthenéRﬁlcyc{cﬂz.QZiddt«’s-e(rﬂz-Sjl-ei;t@henyI 1
5B ) - 80Fnerk R BRCRI £ B 04 BAI B0 Urpr o2y g propy methy-
amirepethiy)s5-cheagi-bicycldR2. 2,]611%2’5 ey ester;
IsoF) ty%é 2acLo( 3(1h$8ﬂu ﬁ%lé & [me\{hyl % f/)IY(Jig-_?,mF %yl)%mlrpoq]ethy }I'lehenyl-
blcyclo[2 2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R*,2R*,4R*)-2-(2-{[3-(4,5-diphenyl-1H-imidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R*,2R*,4R*)-2-{2-[(3-isoquinolin-4-yl-propyl)}-methyl-amino]-ethyl}-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-y| ester;
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phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl ester;l|sobutyric
acid ( 1R 2R* ,4R*

WQ 2@s8fi26fret hyl - (3- qui nol i n- 3-yl - propyl ) - am noPCBIB2PO8/051599
5- phenyl bi cycl o[ 2 2 2] oct-5r£n-2-yl ester; |sobutyric
acid ( 1R*

A RSP B T P ens
bicasto[d. A 2]ddR5-@R2-y| éd%6r;

Isoh%y |£ ac&j{aRL(Zﬁ %t‘ h?){%l[metﬂelt(g u%nFrE nyl propnﬁt Ir?r}{no] eth)}ﬂ gphenyl-
blcyiﬂds[mﬁ 2|edtisne]-2 9t eyt ] - met hyI anmi no} - et hyl ) - 5- phenyl - bi
IsoBt\itg@c aC|d2(‘FF\1 Oﬁ'\t 4% ?B [5 ({\éI [(3 meﬁ%?(ytZyr I t%oxyme h)sl ZlmethyIRSroplonyI)-
me)hyEar[nRroﬂ bﬂ)pw}&admjuam)%mm]t&pwweblbydle[2 20bd1y8-erp2gpesier;

sobyG, &5 DY) ateaRstaefp B ERIm Fbdiby s opiony-

me&gi-am(nokBop@RetdyfRamino)-ethyl]-6-methyl-5-propyl-bicyclo[2.2.2]oct-5-en-2-yl
St%glz [ 2- ({3-] (3- et hoxy-2- net hoxynet hyl - 2- net hyl - pr opi o

|sobetly iy | ackim( TR, ZFRJTW‘y-IZJQ-I(IBt-[t@éh're&mxm"rﬁéthy@r&thﬁtzqmbt-hyl -propionyl)-
me&yrar%nr%iﬁ%pg% P Im?r%) e‘?hy%ns m)ékhng %ehyllb?’c?/gllfl)[Zy 5 b]%ct 5-en-2-yl
estyr; 2- [2 ({3-[(3- rret hoxy 2- met hoxynet hyl - 2- net hyl - pr opi o
'Soﬁ%té’ﬁ%aclh%(%’i 29r Bhyrdz il meinkarBe R iRy pthyl-propionyl)-
methypa@impl-plaipgly-cheafif-ahied)-ethyelrB  mgthye6{paenyl-bicyclo[2.2.2]oct-5-en-2-yl

,“,2 Di net hyl -propionic acid (1S* ,2S* ,4S*
esplo- (2-{[ 3- (4 nethoxy 1 H-benzmmdazol 2-yl)-

2 R P 18R g b e el iéﬂ Sopgorfdigor2-yi-
propylZrriglhy- [aBHr(0§|~el’|‘S'i)¥39rlﬂ)enlil bicyta|2 @121067‘152@* 2-3+ gdtgr:

so B R ekl P R RS R e R B gl e amipeg S
propiBinetBaminal-e(tdA{d- Bhe(nM—DI‘EyMX)? ﬂodﬂ—5be£m2-®'l eBtei'aZ ol -

2G5l PR b A BT 2k Bt P s Besb Bjidazol

2- y()-ib‘ECSpyI]Qﬁéthyldeﬁi’iln@}-é&hﬂl,@S{p[h@a;(l@dyelb[ﬁjzy}oﬂ:t 5-en-2-yl ester;
enzo

caffogyTeR RATRGH 3k M2 A5 S My bpRolTipes2
propp-methyéainiéro}-etrgkBdplyemiyEbiagdl@]2 £.2]oct-5-en-2-yl ester;

2S,49) -2:L 2+ 5 (- et - o
sop g i sizsdnt 2510 AbaRN: fupagraimicagp2y-propytmetny
ameto}rgth%/k)5_—mﬁeelwﬂ>ie3lédlcq2{.2l@@gﬁf&arﬁ%—gb&s{& gn- i yl ES; er 1

ri [ -2-(.2- - (4- -

sop IRkl a8tz Grd Brus Db i diaEs YR blormetny-
ameto}}yzthM)S—nﬂ’rmyyﬂ)ieyljlc[[gl.(zlzp@ci-saarQZ-gbéstéi en-2-yl ester;
Isok)l?tgrkf(tJ é ‘%*?2%*%?2%%?%—;{]['%-3%@?&%%mino-1 H-benzoimidazol-2-yl)-propyl]-
met-l'}rybemm}-ﬁﬂda-ﬁed)h@yblﬂ)i&thr[@.mﬂ](}c-tﬁ_-en-2-y| ester;
IsoE’)nat ri %g(‘?l@:(q él‘%sgg‘%j 3}%-?(%—?[3—@?—%“ %)'rdl-gk-%?ég%& Ln?d@%@Eﬂ-?l&-tpf'o%yﬁ-rr]ﬁe%hyl-
am)no}Z—e(h&L){E[ e -taiby ato{D.2 Ploct-5-en-2-yl ester;
Isottter?gégclj rqéiaZZSQuSZ) %l(% {[8r 9%}“010 Eemeq oxyrqmgénzmmldazol 2-y)-propyl]-

methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (15*,25*,45%)-2-(2-{[3-(4,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2-yl ester,;
| sobutyric acid ( 1S* ,2S* ,4S*
w0 20812264 3- ( 7- chl or 0- 4- met hoxy- 1 PCT/IB2008/051599
H benzoi m dazol - 2-yl ) - pr opyl_418_
met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2

Isog)a/t%n?e %(tn? %ﬁ‘igyg%%@h@%g Tgeth]b%c/ 1a%en’zgi%idazol-zyl)-propyl]-methyl-
amhiopemzyma:pnbaug/raﬂncwc;{t - E3yan-2-yl ester;

Iso[;n:"t ri%g@i@”{s‘ﬂ%e@}’ éé éQégn(}(T_gR %}yﬂ-ﬁ;enzmml azo 2 yI) propyl]
meﬂrﬁ) Zﬁ;rgo?e{r{yﬁ %d}éﬁlydblﬁmdjﬁﬂﬂdct 5- etnh2 yl ester;

B 594 Ty 1o LGS Bp Bt 3 fenggmigazol 2y

propgip-aigthy-amiragethy()-sLS e ny Rty ddp2.2.2]oct-5-en-2-yl ester;

Isobp%géﬁ(aé kf%a%ol“sz % ﬂgﬁ%&%methoxy -ethoxy)-1H-benzoimidazol-2-yl]-

profye- h}dthyﬁ%‘trﬂﬂa})-eﬂ’(ﬂ]}ﬂ bhéirypheW(b[szwcﬁJMrQZ-&l &tect - 5-en- 2
|SO£)P_J/t¥I’I?e§(t3I§ 138 (Z}QéLéDYé (f [?%flg q(,lrgﬁ@f)m”; r@_ethy% 1H-benzoimidazol-2-yl)-

profylpevezrai-aimika}-ethyD-34bhenyl-bicyclo[2.2. 2]oct -5-en-2- yI ester
soBlighidia 1 2 a2 B relnea i G dhfgh -
pro))yl.?.ﬂ{eﬂ?y(-{aﬁnr{oélee(%)@ﬂlbrﬁwybieyquzyﬂ]dct -5-en-2- yI ester

enzai -5 - i
B0 R0 s T ST i PR oy b Hipegar 2
prop@iihestyl-asira-etHybaptienyl-bic g 8. 2(2]dd-8-e 8Byl 48ter;
Isob@%@éé(gé kﬁ%éé&%}%:{éﬁi@?ﬁa;ﬁeq%xgw I—T-%enzoimidazol-Z-yI)-propyl]-methyl-
amfpiopeitly])-SaEridny-bieydlai2.R-28ddwplgm-Dydweary | - bi cycl o[ 2. 2. 2] oc
Isoh@?flggiléZ’{%*ﬁ&l%l—%—:(%%?%%il;{b%ﬁ-ﬁ@lu%m(mefll_’thsc5x2y-81 H-benzoimidazol-2-yl)-
probylﬂ}emmmmﬁabhe’h_yybi):yclop 2.2]oct-5-en-2-yl ester;
BB TR B0 8 DY TR S B
mejhyBarfhihof- By ()-B-presniebiyycle] BRIAMon-8-en-6-yl ester;

enza
OB 10 st A ks RS- e e BBl iob 4 Braplamety-
ammo&e&iyk)@pﬂen@lsmeyclo[ﬂ 20iit-prerc2-gicester{ 1
Isogptége]gg 4[322 é—@ Z%etgg@%qgr%etmpaqﬂeﬁ%lﬂ H-imidazol-2-yl)-propyl]-
amEto}l-ﬁthM)&;pﬂmpyﬂ)le)hjlomle(]xﬁci 5xn2}-gkdstér: en- 2-yl ester;

Isob&tgrl%%g? l(’r@% ?@ 4%}?&2 {{%?ﬁ(%g}ewwgewlzﬂ H-imidazol-2-yl]-propyl}-

mettybamitoi-ethyi-s5aphedyyigyclo[2.2.2]oct-5-en-2- yI ester;

Isog P%la(l,lg Zﬁ%r%% 2 (?Q@é}jh ol C azorgc )- propyﬂ me/tLyI -amino}-

ethyD-6-dh2n{IFBeycb[T 2 d]dmtzlybas»terl
benza

SR RO Rt iy 1y T3 By asneg midra- 2 s PR s gmino:
ethyl5-@ehgirbicychihRLoct-0-yaestar: (

|SO&H§§§§§%§%$ %ﬂ%gé %B %?’@T{ gﬁ%ﬁ%%%‘?y?é(%%%?y” -methyl-amino}-ethyl)-
2-pabiyH2)}aza-pherf?. 2 Rl@yehop&ed. 2] oct - 5-en- 2-yl ester;

|Sok)ﬁtgltlj%éé/% :(T@%% 4%}?4_2 ééﬁﬂyrtge@_zg Hlé?ﬁﬁol ?L yD)-propyl]-methyl-amino}-

ethih-breyclaal. 23etyd-pnry0 pytet; -

Iso@@r@é’%éi?iﬂ%{g I,A}I%rﬁ%yg ?{@éﬁ h%gznzm azo -2- yI) propyl]ymethyl -amino}-

ethyh-B-rheth ()){385-k>ﬁerﬁﬂ~bn5@tlbm2]pbm+yll Ostet;
H i m dazol - 2-yl ] - propyl }-
met hyl - am no) - et hyl ] - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2
-yl ester;
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| sobutyric acid ( 1R* ,2R* ,4R* ,5R* )-2-(2-{[3-(1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} -
w@egl1326% phenyl - bi cycl o] 2. 2. 2] oct - 2-yl est er PCT/IB2008/051599
| sobutyric acid ( 1R* ,2R* AR ,55 )-2-(2-{[3-(1
H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} -

|SOE§’%%‘& 9?(‘@5‘%&4% 5%?%—%&%[%2(1 é]b?a%tz? [an}/a(z&zl ZQ'yI? propyl]-methyl-amino}-

ethiphBanattbxy-slanehyl-Bicy bibi2m. D]Dyﬂ-z ylms;itehyl am no}-et hyl ) -

sopuSigeys | TR S8 Gie-Tipeny it qarFp YDiptomyi-methy-amin-

ethih-Be-ngsiiotbicisR 221y0tanep2 o pipddenzeiuby)-Sayriesie};-
|so§@%é )@(_:l?Lﬁﬁ%?E%gsﬁ%l)gﬁg@;{ﬁ-ﬁ%}%@&l{)[@é%z%rl-’Z JI)Spg'ggyl?/me&yl -amino}-
ethih-B8-ngsiiatbichactalR. 2 29dtanas? o pigbenaetubyt)-5ayrieste};- et hy” -
- met hoxy- - phenyl - bi cycl opA*l oct -yl ester;|sobutyric
wha@irtthé fildR57 ,ca8boyurds* of tieSibgve Ais{ édnbiitdte( d particular sub-embodiment.
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} -
et hyl ) - 5- met hoxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct - 2-ylI
ester; |sobutyric acid ( 1R* ,2R* ,4R* ,5R*
The - eelgtive { p@f(gmrahon of stereoisomers is denoted as follows: for example,

“dﬂ-ﬁ%m)@%?}-?z[él ro( el}%%/gﬁaggp%_b%%&é&! @I %’%n(goebheyrpz% ihyi6-

pheny)-bisygio[2@s2]est:5-¢rediplitgnanainales d ( 1R* 2S* 4R+ , 5R*

(1% EiQ{(rbng{E’a@ beé120||rr}|dazol 2)}/,) pr?%/ m?thg amln?} ethyl)-5-methyl-6-

ph&ifwhyllcycldﬂ%@mtﬁe@bﬂoycl o[ 2. 2. 2] oct ane-2, 1' -i sobenzof ur

ter: t i ( r of "
Py R el MRl A PP med AR AR O il
pherefl aiBVG}@Qé’cﬁimtgijera&Obn of ster eoi soners is denoted as
2R ARF ) -2-(2-{[3-(1
or rh&k) r%\%ftpn&c)%w pr opyI ] nmet hyI a?ri no§ - ei Lyl § 5-m
t h - : .
Th%e%rﬁogjg gs(?f(n?('c!{mg!a%é?lbm) f)z_ggé_ ?{1%120?1@92) ZarQJ their pharmaceutically
acdaplabiez sbltd danobe 2isgdl ) aspnmeljdamenist, hewd - amitlieo Yforat o | phaBnageutical

corﬁé@ﬁ%’g@}g@@&%ﬂ dr?ilfgéﬁ rg[gdn%ni%]rgl’ﬁ)tn' 5-en-2-ol,

} t -B-m. .
Thé_?ﬁ)%}]gtgﬂnrgfﬁ@@n@har@agé%\cg &)ﬂ%dc%jtlgﬁ% B%rl\ Ee)(%_@'fgt%g%d 91041%5%& WHich will
be farsitiarte angfoersenskiledidn maaﬁ (semdersexamiple Bempalerds hefScience and
Préccﬁﬁéngfa?’hérlr)acly( a3, Edll{dnE'ZObS a'ﬁ%/rto% (Pbgg'nzgce F&Sl’t P& Efacturing”

rnaceuti ca accep table salts can be use
[pukiisiied vk hirpincett Q’Vl”llamst&é/\/f”@'ﬂ?fﬁ o7 ymgingeibe utdsertbed compounds of

forﬁ%ﬁmgsbrtthelp hgr%' c@Uic%'l’I%h §£Hse eéongwnn%ﬂﬁr@}tlbﬁmlth other

roduction O ceutlca np05|t|ons
therrpegfi¢adly t vediable aubriantes. wm @hgaipmlpalb@mlaﬁiraﬁlcm fare @lyther with

suifléﬁ[éasﬂgn sdid gk, 'tﬁbré&ﬁltléélﬁl t.B@fsoﬁa(%FfP lﬁd quﬁ%apg%%i’als and, if

rhe”’ Sci encé and Practice ar mac
de@@gsuswhpharmacewwakamm& cal Manuf act ur| ng

The compounds of formula (1), or a pharmaceutically acceptable salt thereof, are useful in

the preparation of a medicament

o for the treatment or prevention of chronic stable angina, hypertension, ischemia (renal
and cardiac), cardiac arrhythmias including atrial fibrillation, cardiac hypertrophy, or

congestive heart failure.
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[ publi shed by Lippincott WIlliams & WIKkins]) by
bringi ng the described conpounds of formula (1), or
w0 b@sn3har naceuti cal ly acceptabl e salts, optiPCEIB290§/051599
conbi nation with other therapgutically valuable
substances, into a gal eni cal adrri nistration form
t oget her W|ths bl onto i nert,
The ﬁg’i“%@tﬂsu AP %&@p %”?8?%‘ a[W aF‘?ec?Eﬂbée &t fneggof. are further
alsfmtsa‘ul ialtise ﬁﬂ@f:laraltlén des hfe@d:améﬁumk thelfanaveeg diseasd groups alone or in
uvan[ The conpounds of fornula (1), or a
ambﬁ WRZOM i cal Iy acceptable salt thereof, are useful

o Iffr t i ptrep@fighti Of Ofendl MaegadNtdiacdés t hadt rigat @emplications,
ertensi on,

% %reventl on of ﬁ?@ronl c sta le angi na, h%

ige moae(qm| °d S}SaPSWQB?t ICcRRIGT Q& Gane ‘51“?1 fugians and other
inrhdisng atrial fibrillation, cardi ac hypert rophy or
congestive heart failure. The conpounds of fornu

dpr Asphas r‘?‘ﬁHé’BE"faé%Wl 98 8pt- é%tf‘@ag%tl%gef‘he?réb?the%?ﬁgemt'c agent,

fadbi#ibe Ito adabdopl8QE Wolltidné e Bﬁlﬂﬂﬁéﬁ}t bPrhsaés, aad]@rﬂit GanBAmbolytic
for the foll ow ng di sease grou one or |

dRFBIN A6 iBPHAgIeFHINt RNty QreagtarggﬁffoE,fhertge,@gperg,cg éﬁ%tég'e angina;

o GblR! eabRshti 61 p%ﬁﬁ?l'aklgaéﬂ APSertcR¥iBR! %%Hétﬁélﬁr Bk h dypertenS|on
epi | epsy, neuropathiCc pain, or cancer in humans an
by ptensipmpgrandary &trqﬁr@eratgmg\fﬁrythfqggfqtlp |26 dew resehypertension;

. 38t useﬁﬁthli}?@&é br Qi‘féFﬁlc d%rétaéesatopgé %ﬁﬁ:Hs%ﬁé’r%lccag%iafsﬁ)ﬁw the treatment of
additive’to car |op egi ¢ solutions tfor pul nonary
sypaseiac, aenainend csrebmloisseeryiei end H@pa@gﬁloraéeg occurring after
%QFdlﬁﬂl%&gﬂxy‘tbyﬁé’&nEurggfy) a8orB85Y)  arldterbRil tv%@fgdé?ﬁ‘lt a the like,
unst abl e angi na; for thé treatment or prophylaxis
[gsary &asi Qﬂﬁ'Ph@@be\(ﬂSalI“ﬁ'y fiznesas (eyphe Repmaidsn disease, fntermittent
m@fcgﬁf&ﬁ'@ékﬁgmd@rs\éaééa tsfc‘R%t EBMtdidhasB including initiation and/or
erythropoietin and l'ow rénin hypertension; fof use In
ey pltioreofdhe paipteasisc di seases, or as anti ischemic

. 38fMe MtRoarhR bf 3??5 X|50f0fed|90rd8t"§r fjélﬁ‘éd troe'F'@rlaI ag%merular and
cerebral ischema and reperfusion (e.g. occurr
ametsgnglabr@ﬁlloﬁummnarlyclbghpasgc@ar gady chrandsy or@aaly faite, diabetic

pePﬁ%hgﬂpﬁ’ﬂg&é%%%qmcbgegédh?@patﬁwgg%)értfdﬁsm(ljjry renal damage

ascul ar di seas |
ireletednior aamtor cllialysip c aepyAsClaTakiay asphrstodicie aeleied tﬂ mua@ng and

%Shﬂras‘i“ 8ASEnd Wt:&’cfj’éél}})gnh@'rreth|E%nﬂ5‘d6rﬂﬁargv\%lst&bt%ﬁbrglfreflux or

he pal crisis the treatnent or prophylaxis of
@l'@imrdléﬁ@eﬁoélsat ed to renal, glonerular and nesangi al

o seler{ﬁ%Jag)éf 'rﬂ}%c‘é eﬂgnfgr%ﬂ&? tﬁéé%gnr&%bpdléceﬁg;ertro&hy primary

Ure I C’ nephr opat ertension-1i
%p@mmpulmwwwpartemmm rtlyeramefmlcodggm@@ heaeit &ilece including

‘irﬂ] ot dgfrflbg(%s?sj Yrﬁw'ltﬁt’lorﬂgﬁgff 9(§rﬁ il aﬁsdllﬁtatlgr?9@5188(9?%gcér¥&’dysfunctlon

or restenosis foIIowmg angloplasty or stenting;

e for the treatment of endotoxemia or endotoxin shock, or hemorrrhagic shock;

o for the treatment of sexual dysfunction in both men (erectile dysfunction e.g. due to
diabetes mellitus, spinal cord injury, radical prostatectomy, psychogenic etiology and
other causes) and women by improving blood flow to the genitalia, especially corpus
cavernosum;

e for the prevention and/or reduction of cancer or end-organ damage associated with
cell proliferation;

o for therapy of metabolic disorders or chronic inflammatory diseases, insulin-dependent

and non insulin-dependent diabetes mellitus and their complications (e.g. neuropathy,
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contrast agent and to cycl osporine, renal ischem a,
primary vesicoureteral reflux, or glonerul osclerosis;

wo 200803879 n t herapy for myocardi al i nfarction, PCT/IB2008/051599
treatment of cardiac hypertrgphy, primary and
secondary pul nonary hypertension, therapy for

FrBaEny) TRRr ot SRS IPaRt HaRER e BRBF Papdpisn reumatoid
ragthiks bbteogrtiaiid sdycofdesis! omtzemétdue@bﬁﬁmmlss fol | owi ng

| ast stenti.n th eat nrent. of
3%%‘5?%?@'&%%1 th %S‘('R/r?"é*rﬁﬁ'éfée” E?a A5 ANd qidvanged diyer disease
faal hjaey incRANINE Bttefans @¥bhplicalivh f @RE thepatdtekidig! Iﬂbmgrs cirrhosis),
gﬁ tlle d sfunction e. di abetes ne]litu

. due t
IOUEorCéP P UGRSES %fdutgmor%r 8¢t 8tt W“%&%hdﬁ%ﬁ”@ from
@lkhhgigpeddytbnid, &@astmmbs aﬂme\muﬁary tbabt bh@bENEaEer, hepatorenal

bl ood flaow to g italia, X
SYUUPRS URmUnPlticeh &l SgmstR YR GrPeis GoHSEr Bonlugs. systermic

GaRERTS, thx@@dcr%g]dmldmga‘lb?&i@@s@é@ﬁew Wwith eehdl dysfunction and
E]r ol i I t| on; for therapy of netabolic disorders or
RPaRIXIY erl amat ory di seases, insulin-dependent and

. ﬁ@ﬁuéeﬁﬁ@a‘sﬁoﬁ%@ﬂ@%%a%@@ﬁh% WTEdrhiivielUsoliad) (CroRe Idisease, gastric
conpllcatlons % . heur op ath retinopat
BI prS?ﬁ‘Ia

hy)
IHsOF 3 de5der BERITY BAbHi9es8 ansé,ﬁ%ﬁfﬁq gowel disease, gall

et bit Bile dleVEBEPHIde A EUCH a8, ch@%hglﬂélréd%fattlhé‘? regulation of cell
sarcoi dosi.s, or eczematous dermatitis; for the

Ordh nheaning p'iﬁ’é}%l? SYBKTTePY o8 A@nsRlavaliony ater, Ussars gnti-diarrheal
aggnadvanced |iver disease and injury including
attendant conplication (e.g. hepatotoxicity, fibrosis

o der ﬁhﬁdsqagyentdé|d@0é¢qr@dyowss%rau@l%eﬁstwtwmw%or@% I9f ghronic or
RY0R! iRRInelioh €8UeH 1430 ob5RIBHRE TRIIBLRRGT LKA Band adult distress
spastic diseases of the urinary tract and/or bl adder,
s¥pdeHeenal syndrone, imunol ogi cal di seases invol ving

. VMESH 'a‘ilé\ﬁat?dhd&f Fhirl WihSding YeuRIPathic aﬁ{ Oﬁ‘érﬁ)heltgl X%fh and pain
cryogl obul rnem a, fibrosis associate rena
@yseqinied wih cangeer ﬁé‘ﬁh@%t’@j& pesqojated with Q%tqtﬁcancer Or bone-cancer;

+ GBS HPREFNI G SliEPARAUSUGNAR EAERldoeRudre! ddchSas stroke

o n's di sease, gastric nucosal damage, icer
itrahsigntnigelanyic riiaeks. dmlg@m@earahauweﬁmdchmmma% senisal nervous
g;gét}embééh‘M%ﬁra‘Prdlnge?s qf‘é%‘m@rﬂ%ﬁ%emeﬁﬁg dﬁﬁﬂlzﬁé‘imeﬁs dementia,

tis, pancratitis, regulation of ce gr owm

ts@gliﬁ kaaﬁnépvaéqu#@rp@mwﬁmp”emy or slaepisandgrs; oh, or
) 8|r reda&ioR s ﬁ@ﬁ rél%@rrb[gﬂg /%g%h |It{/ %a rQ&IFJf?@B\V@Uﬁthg

|sorders | ocons Ion or sord
Th@fqrggérnp i %n %fs%t Felé E@Wgtm ﬁ)lrlcthe ap?re\%?ﬁibﬁ Ud?rtljré/aefment of a
pul nonary di sease an ul't stress

disease or disorder mentioned herein comprising administering to a subject a

pharmaceutically active amount of a compound of formula ().

Furthermore, the compounds of the formula (I) may also be used favourably in
combination with one or more agents selected from lipid lowering agents such as statins,
anticoagulants such as coumarins, antithrombotic agents such as clopidogrel, B-blockers,

and other cardioprotective agents.

Besides, any preferences indicated for the compounds of formula (l) (whether for the
compounds themselves, salts thereof, compositions containing the compounds or salts
thereof, uses of the compounds or salts thereof, etc.) apply mutatis mutandis to

compounds of formulae (lp), (lg1), and/or (lg,) and vice versa.
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syndrone; for the alleviation of pain including

neur opat hi ¢ pai n, peripheral pain and pain associ ated
wawaok/1gamcer such as pain associ ated wi th prose@r/E2008/051599
cancer or bone-cancer; for _ghe treatnent of central
nervous system vascul ar di sorders such as stroke,
transi en ische 1 C fafttac S _m' grai ne and subarachnoi d

Pr \ =system behaV| our al
B8 S8 A RETEI R s O TR b Bl S AL BB g o

foraplak €D S¥s ), @hdBt @elp oﬂlhsqrrekﬁnslnvemtlonf Ohe betdpollin(ﬂrbméflned may also
i di / or resul

. d
be 5L T pRardidcy it Al s o ol P Hidier Koo pey s

h
in 3pRGrL ol eBemisnt MBS RIPBY 2o ke Brgea ire Rl i p-known
stahdard rsethpdadgies phaesaibedtin ¢rad litgratuot ior esadesaritbedoih the procedures

a5 B R PR S F ol B ol (ARG R SE TRE B8EHicBroups o
integendiMh &'j BH, Rf IR dRie ROy RyB°eRagENRS, R'E) RC} BY, Arlm) m and n are

as ofhés KR, AL O3 BRPuRoN Bhiddrs HhER EdE Sederimenta
seatiboplnchogfeelhstabcdsl the enaric grodpoh&', R BRrRS 8EtRVeor R™ might
oo fRRMRIRIE Bk 4 sss bW B ERs ST Eor A 8§ require the

usd hfemrsmctnagsgrosuai; (BGI H’eheexsfa of pootpdivigtgrous is evalldinnwndn theeart (see

for SSARBRT iyl Brblod MO GRYe sRERSE" TR cipder B Hiuts, witey-

Interscipauen d996). Hoortlmlpamo@ed; By this (didgeupsiomnitlmdll bé dsE@peartilat such

i ce Preeoarat 0 C ounds of formula (1): A
pro¥%?$?%8?°“8§888{ %‘?Cetsﬁaeryuah%@r??? Gh is a process for the

f ounds FQF
Coaﬁaﬁ ]JI%EE?Iao(f) ngeor?)?arg n?l owin {hfal %cgdﬁr]és 8§|In%dqu§Cheme 1
belowt 5h@ dely riretgrnad diade e iscreduesd Eﬁthlemomreplxardm;:élot ﬂdahsllr;g standard

redgé(ﬁ‘gpéﬁ\g%l el\n%l (ﬁ)nﬁfhgaﬁr gtf éﬁ%ﬁllﬂ%ﬁ?% gw% %ec%r TI-IFPTSCFferany
at tacperadireg btatvvemﬁl—lzommmtﬁ’(eamdaar@l airrehbbgfoh;mgi (=) |s?tr§ansformed into
T L A Y R
kncrvm meltfcbdsaetlmd ast MieOMirs eresehee @élbeses:smowsNEM DMAP, and in an

adégéj R’ﬁ}l% sﬁ%ﬁlﬁ%%mﬁﬁg TF%‘?mEﬂRg)f |+ an th§63pp§3priate amine

R*-diefE-neid presente ofralnan{iuleaChdeer suab las el PEA| ab tempesretliras lsetween rt

ancfﬂd E)eq\éérsl Cé)t"gor uﬁé@g{ﬁ)ﬁ%ﬁg fabaﬁg% RH F}%ﬁ]g% i nst a,nces

R12 might be inconpatible with the assenbly
illustrated in the schenmes below and so will require
the use of protecting groups (PG. The use of
protecting groups is well known in the art (see



10

for exanple "Protective G oups in Oganic Synthesis",
T.W Geene, PGM Wits, WIley- Interscience, 1999).
wWO-2008t1Bp87pur poses of this discussion, it wll BPE&/IB2008/051599
assumed that such protectingsgroups as are necessary
are in place. Conpounds of forrmula (I) are prepared
foI I Evm ng the procedures outlined in Schene 1 bel ow
ey internediate Kis reduced to the correspondi ng
1 1 usi ng standard reduci ng reagents and
gg such as Li AlH4 and sol vents |ike Et20 or
rably at tenperatures between -20 0OCto rt.
m/rmry al cohol group in 1. 1 is transformed into
|F§aVI ng group L1 of conpound 1.2, wherein L1 is OTs,
OVB.'2OTf O or Br, using wel | known methods such as
Ts CI i n presence of bases such as NEt3, DVMAP, and in
an adl:eoruate sol vent such as toluene. Treatnent of 1.2
wi th the appropritat mm ne R4- NHB- V\P/e‘é n presence of a
nucl ear ba @,'hét as DR tenper at ures bet ween
tCFEE B 100@Hg ves onp&d EaEbl_@tmNm aW1) wherein R3
. Scheme 1, Alt tiv Iy,Bcorrpounds of
20) wherein R3 8 nts”H can be prepared by
gnlfgcatl on of the esteRiK u3| ng s}aqgard basi ¢
con i tions such as Li OH or NaOHfn sol vents |ike
et haToI, met hanol, THF or water at rt, or standard

aci difcpgondi ti ons such as aq. HCl or TFA in solvents
i kelethanol, nethanol, THF, DCM or water at xt to
,YRel e he aci d deri vq;g VS, 1 3 wheyein n>2.

a R undem st adag
gilves accelssafo m&i R, BBwhgr ein
R'aC] s then cgu—ﬁﬁ with am ne R4-NH B- _t'°0 giveI'Q4

tRe aki de derivati veR. 4 U ng standard Rol g
reagents such as EDC, HOBt or PyBOP in the wsencdl)of
a bas suchﬁgﬂEtB or| DI PEA apd in solvents such as
THF, DGM or , preferably at|rt.wihe amde 1.4 i
then reducegd’to give the despregyconpounds of formll a
(I) erein R3 r prﬁﬁewts H usi ngmst andar dr educi ng
Qt@H| i ke Li Al or Red- Al in adequate sol vents duch
ol uene, at tenperatures betweén 00C and rt. In a
|f'he compound$ of for nul (I) \/\herel n R3
R'rgpr€sents H can be prepared by r ct Wg th |vat
cGapound 1.2 witR2t ropria
sol vent such as et AN&lightly aI evat e
tenperatures (aboytx4Q9C) RH gi v_t‘h—a ohoIR m1
derivatives 1.5. RRelHluctive ani nation of 5RI1I§I nggt he
appropri ate al dehyde™w (&22Vi - CHO under st andar d

Alté?ﬂﬁl‘iiIely mdoaﬁ@bs of GorfRNEPAYREeréih FOfmsantsl H sdreb&ipiepared by
sents H I n another variation the conpo

saqogfﬂﬁa{)r e?| tjmm@re}f HS'RS s[t%‘kglagggﬁqlg cpp(gtéqpsb%mh as LIO(Ij'I or If\IaOH in

solvents like ethanol, methanol, THF or water at rt, or standard acidic conditions such as

R

aq. HCI or TFA in solvents like ethanol, methanol, THF, DCM, or water at rt to yield the
acid derivatives 1.3 wherein n>2. Starting from nitrile K* a hydrolysis under standard
acidic conditions gives access to acid 1.3 wherein n=1. The acid 1.3 is then coupled with
amine R*NH-B-W to give the amide derivatives 1.4 using standard coupling reagents
such as EDC, HOBt or PyBOP in the presence of a base such as NEt; or DIPEA and in
solvents such as THF, DCM or DMF, preferably at rt. The amide 1.4 is then reduced to

give the desired compounds of formula () wherein R® represents H using standard
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prepared by coupling of the am no al cohol derivatives

1.5 with the appropriate acid W(CH2)mi-COOH to yield
wW@piodae3ney i vati ves 1.6 which are then further PEOIR20eB/051599

to conmpounds of formula (1) _gherein R3 represents H

usi ng the sanme conditions as descri bed before.

cohol s of fo la (I rein R3 represents can be
ey G apatnaidihg LN i Ber el gBnpeotiin Sveay guch &' Gifene at
tengdelstuied & twemi @ Caamlayrelr i des, chl or of or mat es,
i socyanates, or carbanoylchlorides, if necessary in

In Prasationehe tompbdwissof derintlis (IEWhailvBBrébresaints H qanegeprepared by

of a,bas uch as N in. ipert solvents sugh,K as
reagfindrig Rivaled fetodic E2ulBE RbpBbrals Friad K iy 8 Sdvent such
as Gtimgrou ad slightlyf elematea témpetsihieeei(abde® 4020) s eyies theCaRthal alcohol
. The k i at er nedi at es K, ereLn R2 is, H are .
dorypl{i o5 Sac RIS, 10 aRItBmeTTo, Ty 151N cbb s BpPigRiisonadenyde
W-(@H)ecCED kedevrstsndar® comditidie Ipadpér edmpowraisdifnfgrrbda (1) wherein
R3known Pr%c]edures (Can. J. Chem 1992, 70, 974-980,
ERACSCTS Them 1968, 46, 3713-17, J.Org. Chem 1978, 43,
4648- 4650).. kyl ation of .the ketone 2.2 wsth
n AlaRebnnen VST a8 ror' BamdE L RaPrel F Bpigponts H can be
prepegdeby co(plingpaf ¢ bmino tltehaodereafhvesdil 1I5gwith dche appropriate acid

ou ith e .g. butyllithiu Si st andar d
w g Bl g o d e st el e s MR (Rbr g roduced to
corBpduridhi ofpYormdlangl) \BhdreinhRdlrepmgbntal Hohsihg the same conditions as

des%'ibiciﬁ_i%fmehi azol e in adequate solvents |ike Et20 or THF
5107 8%t ures between -78C and rt yi el ds the

AR e R S Rk bR e e B reagens
suahsi ag sachdathtbridesiy daciti oanhydedpnt schéordfopnateeduisesyanates, or

car ur%h 129) J cs]_an A Cadsequaltne rseOI r\mlcemf' SEé:hisagci Csetr?nes Bro, or in

%?ef)%?agl at’ 17e9°83ds "t B PRE k&t Sne®P°4° éka)ﬂ aMgorF’

presénad cfohbése QcB as NBt;ah kngrtadalvegts smpeast BCHuahT IS aMeimperatures
usi ng.st.an conditions yvield thers 2. 8swherein 31

oeiiBfiC AR PRIT 10" QP kS Mg GBIy & ) liedin Re PTG o
into the ketone 2.4 under the sane conditions as

Thel bs;_cinte_mmddht&s\)ré whereia IRé ishid lage Q;@a@d@nerdngo@cZemelm Déketones
v [ e I

2.4{8d o8 brofRTHNRR S § SR pReRledBitofiifl 1 AINIF progedures

(CarorpCherds199.23 70 vde-88(0h CRb. J.cphraes.ctd68, 46, 3713-17, J.Org.Chem. 1978,

dar. met hyl phenyl, using acids like TFA in
43’5%%2‘9?’@% i ke DCM at tenperatures between O C and rt.

. . : an/el i . ; ,
ARG pYplohe 42\t GEIQp LRSI B R A0 cagone
(prefared fomvibe Zogesgondingr ybypemdnppude 9dthi coe douigigmugdimg standard
reafi ICBH&R&%')téL%HSaS phenylmagnesiumbromide, 3-lithiopyridine, 2-lithiobenzyl
alcohol, or 2-lithiothiazole in adequate solvents like Et,O or THF at temperatures between

—78°C and rt yields the alcohols 2.3.

Hydrolysis of the ketal of alcohol derivative 2.3 and subsequent elimination of water using
standard dehydration reagents and procedures such as TsOH in adequate solvents such

as acetone preferably at rt leads to the ketone 2.4.

O-alkylation of alcohols 2.3 with alkylating reagents such as Mel using standard
conditions yields ethers 2.8 wherein R* is (C14)alkyl. Ethers 2.8 can then be transformed

into the ketone 2.4 under the same conditions as described above for alcohols 2.3.
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15

such as TsOH in solvents such as acetone at rt to

yield the ketone derivative 2.5. The elimnation of
worien3wan be perforned usi ng standard condit i PCEIB0E051599

as Ms-C in presence of a bagg like NEt3 and in

adequate solvents |ike DCM at tenperatures between 0 C

and rt or using the Burgess reagent in adequate
ScliEi¢ents 1ike THF at tenperatures between 0 C and rt

to lead to ketone derivative(g 2.4. In another

vari ation the di ketone n be al kyl ated directl
_ i ivey ap ' nuckeophi | @
i ke Gignard reagentsgin standard sol yents I?e] R

t

I

or THF at tenperatyres apout 0 C. In ajvari gt gn
ketone 2.2 is reacf€d wfh a strong el
t
S
g

rifl uoromethanesul fonic|acid anhydrid
ol vent such as DCM at tenperaturesabout 00CAfo rt to
ive 2.6. The enol derivatove 2.6 is then treated wth ﬁ/
ThRepT i at e @F ganobor onkEaciAds t IRt '
ortyel L. kipgyn ddeguate s
E in ence of a Base such asgagpJ
sui t abl® catal yst such "as é trakis- Ry, R
(2Ai phenylphosphi ne) - paID%a i"fumto yield plae prot ec?edK

omerci all Py o
Y
ZC@ZQ n-10

ket one derivative 2.7. protecti of 2.7 using
standard hydrol ysi s condiyti ons ch as ;JsCH in
adequat e sqgl vents such as @tstone preferably at rt
| eads to the ket ong=der ;;é 2.4. Ketlone derivatives
2.4 are transforned esired key |internedi ates K
by additi od of nucl eopdtiTes such as Gi'gnard reagents
or lithiated al kyl groupggsuch as lithiated
tert.-butyl aéktate (prepared in situ usingzﬁglt.-butyl
e

br ongacst butyl lithium and DI PA at erat ures
of ng@g\% aﬁ adegdate—ixture of % such as
t of feneOTHF "or hexane- THF) at tenpeR'at U¥€s bet ween - 50
OC and rt. The key internmedi ates K* can be fornmed via
hydr ocyanad-fon of ketone 2.4 under stan@ard conditions
using e.g. KCN or TMSCN i n appropriate solvents |ike
MeCN or DCM at rt. The key internedi ates K, wherein R2
In & ganation HamEoupde B wileraindd'r atichiy ' ttegeddrdfoen 3.3HSbérewhuran-2,2-diyl
-1 3 ] e Opb € }
aroto, e ;o ol KbidpButs. 2100 RRE RS RdiestEls 2 romymethy
phartyk usograsidsilieg T Adv adlveriss BkeelnGieat3erRpérsturesalogteden A°C and rt.
appropriate solvents such as DCMin the presence of a
Altefoatjupiyatthia glearpentionfekminatios péantion sapdret pxifatmednin two steps. The
t r.anhid €. i f| |.f oni: "
S 0% SEALARP .51 oo S hABERTSNE SaHe gEke conations
suqhuafgjl's%dhas@lveﬁt_s_; sUrbtasahesiorenat i tte gieyd heostons(apfive 2.5. The
eIir§i9§t7c5n5gf5:l7vaftert Qarg'b\éep&rtﬁ@rmed using standard conditions such as Ms-Cl in
presence of a base like NEt; and in adequate solvents like DCM at temperatures between
0°C and rt or using the Burgess reagent in adequate solvents like THF at temperatures

between 0°C and rt to lead to ketone derivatives 2.4.

In another variation the diketone 2.1 can be alkylated directly to ketone derivative 2.5 by
appropriate nucleophiles like Grignard reagents in standard solvents like Et,O or THF at

temperatures about 0°C.

In a wvariation the ketone 2.2 is reacted with a strong electrophile e.g.

trifluoromethanesulfonic acid anhydride in an inert solvent such as DCM at temperatures
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bi cyclic derivative 3.3. Al kylation of ketone

derivatives 3.3 using anal ogous net hods as descri bed
w@bwsa3Xedr t he al kyl ati on of ket one derivati veBCRIBR008/051599

provides the key internedi atgs K Hydrocyanation of

ket one derivatives 3.3 using anal ogous net hods as

a0qlDEC i due 2 The-p0a eI 20 fuBraTee Bk vilinspegpat oroano-

boroBicNcRIsehfitr £0 ab@ehedclslyr Aliangblé or weh Ridvrt inSedeguetedofvehts such as

onfl, T Bintettel O SPRmieh 28199- Bt kA HIEDIS 67 APl g lotrais-
(trigheshyloh esphaapaltadidrh o 3isid thebpreteatsdniestdne? dérdyatiga et 7e dprotection

ropri.at | yents such as O iLn.the presence of, a
of EBRsit 512 Gard ue R OB prdh 5% TERHIBARavaR Soents Such as
acabprefdratilp abd RGdaso heketanee@dribativelen, Henri k;
Angew. Chem Int. Ed. 2005, 44, 4877- 4880, to give

Ketohe derieatives @.4erel tvamisformed 1S theAlidgjred tkiep ntefmddtdten & by addition of

erihvat [ veﬁ 4, Sbrusi ng anal ?sgousl. rrett QOdﬁ Ias descri Bed lithiated
NUClERRNAST SHUCH 1S RTEDPLY "o7e0rs 105t BiNaeHePiYaPIQYRS pich as lithiate
teripbotyiadetatd fpeegoryd innditarusirg tatteisutid. broiyndacatytanabutytittddm and DIPA

et one derivatixes 4.3 usj anal ogou thods_a
at ggoceﬁﬁBréaa %{b— e¥f'8rark3?%%<§geg?'>§ur§?i (Zflo%civq%%, SU(91 a&3oluene-THF or
hexantertHR dit &dngserittires bEheesa300CHandIrdi ng bl ocks R4- NH B-W

can be prepared according to the description below In
Thé key inésmediatyseK“ Wandy feseed giadybeicyzamatidaodketoge 24purtdee standard

sy.nthesis is [ \n.Schene 5. suita

coiffod B3inD s et pi TS clidp AGRERT2 sofe R f Bletinor emat .
C erciall I 20r esi cor.di

T RETBEBlioks K Mo BBt HIUBER A5ERIN RrgRale's

Sc&ﬁ#@#ed to an accordingly protected, comercially
avail I'abl e N-al kyl am no-al kanoi ¢ acid derivative using
standard coupling reagents and conditions
EDC/ HOBt in presence of a base such
solvents like THF at rt to give the ani|
derivatives 5.2. Heating of 5.2, preReé
m crowave conditions to about 1500C, neat or in
appropriate solvents such as toluerie or acetic acid
| eads to the pre}ected am noal k benzi m dazol e OH
iy

yl
derivatives >~ Opt i ondd? 'Q:asen> 5 i SR e O
Rs i tuent fa be—i—ntroduusi dar d|[r eattj-phs
sugh as al kyPafion with gir appropriate al kyl O

hal ogeni de in presence of a base |ike NaH or K2CO3 in
a3dol vent |ike3.dacetone, DVF 303 THF at tenperatures of
about Q0C. Deprotection using standard deIE/)rot ection

A kiR o e ARPTRPERR (61088 S hollFich 5 FoBMGHRRI svallatig of well known
and e RMm4rbiktly 8esBbe®nof$32 iShdactdd i spbrddhtel lvefs such as DCM

. BOCO) gives the desired am noal kyl bepzi m dazol e
in fhe PrEseNge Ofsa sdehyA@tipg sagent like” phosphorous pentoxide and a strong

electrophile such as trifluoromethanesulfonic acid at temperatures of about 0°C as
described by Jung, Michael E.; Tetrahedron Letters 2005, 46(30), 5057-5061, to give the

bicyclic derivative 3.3. Alkylation of ketone derivatives 3.3 using analogous methods as

h as

described above for the alkylation of ketone derivatives 2.4 provides the key intermediates
K. Hydrocyanation of ketone derivatives 3.3 using analogous methods as described above

for ketones 2.4 yields key intermediates K*.

The key intermediates K, wherein X is N are prepared according to Scheme 4.
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5.1 5.25.35.41n case Wrepresents an aryl or
heteroaryl group the required building bl ocks
WORZ00BIHBB79N CHO (CH 2)m 1 -Wand HOOC- (CH 2) m RCFIB28084051599
conmercially available, or synthesized according to
wel I known nethods or al ong the nethods descri bed
belogﬁ Appropriate substituents on Whbeing an aryl or
oaryl group can be introduced by first protecting
the am no group of RA-NH B-Ww th standard H
N-protecting groups such as BOC or Cbz bef N
i ntroduci ng the correspondi ng substituen%izggﬁ?yi
standard chem stry described in the Ii e an
known to those skilled in the artp=Dgprotecti on of the
Onltrogen as descri bed above | eads 0 the desiredpn
4- NH- B- Wy Further synthetic ys to amn O
RIVQII g%ﬁoi Nt rula R4~ Nit B ardZZhawn i n] Setere Il6 \Fi
henER16 Rreme s al kyl, L2Rs€ Sent &
o f CI or Br, and ring A represents VVbeing an agyl
o heteroaryl gr p. In one vggiation the appropriate
substituents on bei ng an aryl or heteroaryl group
t lyi t n
A FRP R BUGRI: MaRRa Y i B AT CRI S b well known,
formsldehylecart the cohimem@aibfmad@ble)fanﬁrmﬁallarea@@@ g @plorOprlate solvents

t f
sud?\)e gsé Pﬁ\)ﬁlo ?F%g%?g@b %E}:‘a ad qu@ érﬁt%lhn? Ilt(ﬁﬁ&r%ﬁﬁée'ét temgﬁgatures of
abwwtrtesﬁ@éﬁmswsmheddoyf&mm:euew Aedent Coemulst. |’Egi 2005, 44, 4877-
w0, B0, PE BN orBbiee 4 ARARIGERP ARG BORASGec 4.5 using
analogmsisi methods am deg@ivad babavat foo dbe ealkyigtioappl etoge tdesivatives 2.4
f
pro%?jgghﬁgegéy)oflﬁjt?or rf{%}gé &O@%@%gar%?ﬁﬁV\J?ibggtgggo%&lv%ﬁves 4.3 using
analwm:@tmeubomen@%cobedmndvem Kekghes 2. hgfelsis &ayl mtermediates K.
procedures gives the correspondi ng am nes R4-NH (CH
The)aming baitdine Plestks f Bi-NotBr\ReanHe arepacssheecacding It the description

bel allable In a variation the acid derivatives
(CH2 -W wherein m= 3 and Wrepresents an aryl

In He P Elreyl\N gé&gF’e nt&'L bBhARRYLE ebgrohé;'%é %?ﬁtrhlag’ig iQfoutIined in
ary et er oar erlvatlves .22Wmth esters of
Scfaafmy bi 6 saléaldy rsanjuttés(éﬁ@eilioe dpHyatixg iSuimvduchais yoommercially available

i .
r UK mst}ﬁﬂ%cl: gﬁlé r’%r(tfmgthoeé L\%ﬂé@fﬂﬁ%@@%gtaf Pirt onwER coupled
to arna@aﬂrdﬁ@giv @rc»teqkted Bsfqmm@mabw\ewIlapleHy@Hw@én@a-albﬂnqm acid derivative

5 SR P RO NI J 5 OB o o

ba&eesq@mas th,yn )solgg(gntg mm\,ﬂiHFnat gctpém@ the apifing dedvatiges 5.2. Heating of
5.2 gﬁ’ff@ e Hicrblsve légﬁ&h&%e% a%%pt *%Sodd“ hefuGeth B¥propriate

processes to corrpoun S O or mul
solygs §@Pﬂ2?$r¢q}v9{fien0raﬂt$§éﬁ@élddﬁa¢ﬂ' toslen qeotgeted qm'm%l@'d bagzimidazole

deld/aWdy 88, Optionally, in case R® is alkyl, the substituent can be introduced using
standard reactions such as alkylation with an appropriate alkyl halogenide in presence of
a base like NaH or K,COj in a solvent like acetone, DMF or THF at temperatures of about
0°C. Deprotection using standard deprotection reagents and procedures known to the
ones skilled in the art (hydrogen for PG = Cbz, TFA or HCI for PG = BOC) gives the

desired aminoalkyl benzimidazole derivatives 5.4.
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the nitrogen of the am no group) known to those
skilled in the art such as alkylation with an al kyl
wha008ds2ern presence of a base or by reductive BCA/IBISHNF1599
with an al dehyde, or treatnegt with a nitrile such as
acetonitrile in presence of hydrogen and a suitable
catalyst such as rhodi umon carbon. C eavage of the
Sc m‘? cting group using standard conditions |eads to

t he desired derlvatlves of fornula R4- NH- B- In case
mreprq%_lwl R i nteger 3 the go ormul a
R4- NH- ( n alternative&y b@ pr $rom
conmer ci al ;wla%aabl e—estergs BN3 Q 2j1p  pakent
aci ds ofiN r o ach?ehydes of foPmul 8 6. Estérs 6.3

and/or tiRir parent acids can be tranB?ornEd to the
al dehydes 6.4 using well known reaction techniques
such as redyction to the al cohol using reagents such
as Li AlH4 i R-'sol vents such as THF and éﬁbsequent
oxi dation of the alcohol to the parent al dehyde of
formula 6.4 using Swern- or Dess-Martin conditions.
A efinatiop4of the al dehyde derlvat|V£5 6.4 using

[

VVttlg e ent ' are conmmerci al/l'y avail abLg or
synthesé 39 ,B ikéﬁig wel | - knowd e
Med. Ch 20 X :
knomn in the aff NFade'%ither directly oNVi /\R10
subsequent anmiRde formation to unsaturategf ani des 6.5
whi ch can be reduced to the desired conpounds of
fornmul a R4- M+é 2)mW wherein n1repres$2ts t he
integer 3, using for exanple a sequence of
In hydeo@bnaﬁesmﬂsfamh@vambhaehmmd @muprﬁ&eme@ﬁmﬂ duilding blocks

RRE usi ng Is@n(?jgéﬁﬂ%ndl dlo%}s&gce: &HF)Hé;Yg gocgkgcﬁé?a égiﬂlr?ble’ or

syntizesizedacepdagdo wsll &nowmiredmols @r gloog thesaethods dsgeribke below.
to prepare substituted i m dazoles are known in the
Appriopeatatsubsgitizands om ¥6 beingiahlaed or hetehmrﬂrgmt(n@rrbq inkcggiuced by first

oy EIRRE R0 ok ARl Ln G Bhlipq Bl os s0c
or B@nzberﬁordaztn®d11085mtﬂeemreasp@tmcﬁp@rsubstmuefms appl9vg: staindard chemistry
des?élb%.' fif ‘z(ﬁ]e I'\{%Egrtﬁfﬁ) gxglk!nfﬁw ?%8&; %killéﬂg(?rh% tgu'?tpr[feﬁ)?‘otection of the
nltrSgetfreasedG’SCRbecépb@@daa@ tarhhadmedg? dhp-BaWd Ra and Rb
i ndependently represent ethyl or nethyl, or together
Furthar nsyathed¢ hratievays, 2- ainiplo, deﬂvap\respafn@rmulasR&Nw Biwm(ershown in
SO ERO0E A S1Meb Fidh A0 2 ISR 017 g gy and g &
repsesentsntV beingharedyleardieteroaryl gioaimnd i n presence of
ammoni um acetate at tenperatures of about 1000C for
In ey earition dier spiypeiials subssituamican §Y deidgranvatyi arehetergaryl group can

be WRSfiEd % p}1 3{'@@ RO g?rgg Qdﬁgﬁtﬁgﬁsm3ﬂlgc§l%qs %%EEF t%gz?t.;ove to the

are come aval e or wel nown I n
corfespoadieg esters 6.1 of the compounds of formula HOOC-(CH;)m+-W. Subsequent

saponification of the ester, reaction of the resulting acid with R*-NH, to give the
corresponding amide followed by reduction using standard procedures gives the
corresponding amines R*-NH-(CH,),-W. In another variation the appropriate substituents
on W can be introduced by applying the same substituent modifications described above
to aldehydes of formula CHO-(CH,),+-W. Subsequent reductive amination with
R*-NH, using standard procedures gives the corresponding amines R*-NH-(CH,),-W.

Amines of formula R*-NH, are commercially available.
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R5 is al kyl, the substituent can be introduced using
standard reactions such as al kylation with an

wappsogorat e al kyl hal ogeni de in presence of aPUEBE2008/051599
l'i ke sodi um hydride or K2CO3d.n sol vents |ike acetone,
DMF or THF at about 00C to give the correspondi ng

o TR 0 o SR BB 18 e r
ary]E blehéiié@bfyfgrdum éi’ézmé%rbdl by tﬂieﬂ@abﬂuﬁﬁ@f afyldor Kgemanm dérl\@ftlves 6.2
for a . n Wrepre
W'trbreép%‘? %I(HS?%@Q]‘rﬂcﬁgg‘i PEGEUSE R p? '%&l%ﬂ&%s) bﬂ%oﬁ’g"ne Ilgands (€e.g.
pal@H@M etétatey irlfﬁMho'Rlylﬁhdsbglmey mCSbrbséricdldﬂg Hake ke DIREA bl&olvents like
hes s outlined in Sc
oM/ BIGEE B T BoPhitsoriB e R U Al S By a Py Stahdard ester

cleavsjel (HEEAéora‘bk)’nbLﬁyn IneHde MHFalhteefod mkthys, etioupdseshova it Beheme 6.
approprlate acid 8.2, which is comrercially avail abl e,

In cesen®” sdpagedatsdalayti the sobstmhenn@an emglernb@(ﬁdd)ycapwylmg primesses to

such as .EDC/ [ r a base such, as NEt.3,
copS R PTG RE B oBrY 8" PSCi e Prolstitie group or
thecretrogemt dfvtee 8méno gly)dpplkr)mrstodﬁostdlekllaxdelh ahe agisogh as alkylation with
n_ace

ard acidic con i tion C
an 8T 3o FOpBEnGoRt p iRyl SrefiBive” Eielind SRt aRenvce. or
tredtheRbwittD a HitiRd subh B4 adetonitrile id d?@sem:eblh@lr&gén and a buitabké catalyst
sucgI 313 ri}oglugbpglciqi)&n &Pﬁ%&%&lqeéﬁ heoqrotr%nﬁ?qjugrgép gjglng stanJard conditions
lead$ nthie desires], ddrivetiasarf foroikr R*-NEMB-e separ at ed usi ng

nmet hods known to one skilled in the art: e.g. by
In taserat irepresends slepantagérod toé cdimpetede ofrdorals & INH-OCHL)Y-W can

NRaESE vRoRR (o e Giee BRAE e S YRR B CHR et ccis
or frém Bemlescafl fammyla 6r4. &sfeas 648l arﬁ?ﬂrrtiaélwelhtﬁaddﬁbamﬂ)e oainsformed
to &e g‘g%%{(%‘nl@ gttils(j:ngmw)gﬁ&gwgf re%?t[]f)gw:,]{ec m?qg%%gﬁa'} AS redU(I:'n%n to the
alcpiicd s8ingaeagents such as LiAlH4 in solvents such as THF and subsequent oxidation
of the alcohol to the parent aldehyde of formula 6.4 using Swern- or Dess-Martin
conditions. Olefination of the aldehyde derivatives 6.4 using Wittig reagents, which are
commercially available or synthesized according to well-known methods (see eg. J. Med.
Chem. 2003, 46, 399), under conditions well known in the art leads either directly or via
subsequent amide formation to unsaturated amides 6.5 which can be reduced to the
desired compounds of formula R*-NH-(CH,).-W, wherein m represents the integer 3,
using for example a sequence of hydrogenation of the double bond in presence of a
palladium catalyst followed by reduction of the amide using standard conditions described

before.
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absence of an am ne such as triethyl am ne,
di et hyl am ne) and el uent B (hexane), at a flow rate of
W@:2®811826150 nl/ m n. EXPERI MENTAL PART The f ol | oR€TEB2008/051599
exanples illustrate the invegyion but do not at al
limt the scope thereof. Al tenperatures are stated
in 0O Conpounds are characterized by 1H NVR (400 MHz)
Schma 8. NMR (100 MHz) (Bruker: chemical shifts are
given in ppn1re|atbve to the sol vent used;
mul tiplicities: singlet, d = doublet, t = triplet,
g = quartett, p ¥ pl et = ; =
heptet, m= nultipl etm-br = broad, coupling constants
are given in Hz); by LCGM (Finnigan Navigator with HP
1100 Bi nary Punp and DAD, columm: 4.6x50 nm Zorba
SBAQ 5 nm 120 QD gradient: 5-95%Gacetonitrile
Rma wl n1n 04% trifluoroa thg acid, flo
%EWL/T suggf@n inmn BY T (11£;pIHNéN%T
fron% ck, Slllca 160 F254) ; ot by neltlng int™
unds are purified by preparative HPLC (col um:
X-terra RP18, 50x19 mm 5 mm gradient: 10-95%
acetonitrile in water containing 0.5 %of formc acid)
or by colum chromatography on silica gel. Racemates
can be separated into their enantioners by preparative
HPLC tpreferred conditions: Daicel, Chiral Cel OD

20% 10 mm 4% et hanol in hexane, flow 10-20
mL/mn). Abbreviations: (as used her®in or in the o
descr itpt i on—abovR. eous AR adé\yk\ cMH,acet i

sef @M alloumin Bu butyl Cbz benzyl oxycarbonyl CC col um
chro graphy on silica gel Burgess reagent
(nethoxyc@?bonylsulfannyl)trlethylannonlun1hydrOX|de d
day(s) DCM di chl oronet hane dil. diluted D PA

di i sopropyl am ne

acidnzii. anhydroug BCOC t'e/t - but oxycarboryl BSA HQi n w

Ji i i
R\ S P
oW A, — HNJ\%W . Hr;4 W
4
6.3 6.4 R" 65

In case W represents an imidazole group various syntheses to prepare substituted
imidazoles are known in the literature and those skilled in the art (Katritzky; Rees.
Comprehensive Heterocyclic Chemistry. Vol. 5, p.469-498, 1984; Grimmett, M. Ross.
Imidazole and Benzimidazole Synthesis. Academic Press, 1997; TL Gilchrist, Heterocyclic
Chemistry, The Bath Press 1985). One variation is outlined in Scheme 7. In Scheme 7 R
represents an alkyl group and R* and R® independently represent ethyl or methyl, or

together form an ethane-1,2-diyl, or propane-1,3-diyl linker.

Scheme 7
R\ O 6 R\ O 6
0 O—R? O+ R o) N_R
N M. %ﬁ”
m-1 O_Rb o R7 m-1 [I\] R7 N
RS

7.1 7.2 7.3 7.4
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DI PEA di i sopropyl -ethyl am ne, Hnig's base,

et hyl - di i sopropyl am ne DVAP di net hyl am nopyri di ne DVE
walrewet sy et hane DVF di net hyl f or mam deDVSO PCT/IB2008/051599

di met hyl sul f oxi de dppf 1,1 -bi_s(di phenyl phosphi no-

kP)ferrocene EDC L/-(3-di rret yl am nopr opyl ) -

eSS MR o AR S P s o
soltgnirsush ddAdddtic @cl(d7 amd &b@ﬂaé@hdﬁd ar th'bn)dn) -atetatelat temperatures of
abfE P0E SR THE e HekE e Al DB { S U ECinet cs hycrogen.
Diketopls 762 fied s8tace7 .1 iagg b@tnmbrmgxtamma:wyr WEl Mowr @tthé art. In case

%Eégm%g%ﬁjsgtﬂ%qgﬁi{e lﬁ% ucm? %%#&N@egltq%{lonl\éb&%h as alkylation
withah f@pﬂﬁiﬂbfeoaﬂmlrl hb@@é@ldsﬂdpmmbfaé paddHikd sodium hydride or K,CO3
in %rg\lf e l{;ﬁ?én(&tgrﬁo(ibg\él-og? ﬁ'\%%y ?b@é ?o Slr\j//ect:hg %lcwrgsddongqng imidazole
dehaltiv®d 713. Szpbeifidativh- aixtiie testes -goyup Bl 7.1 usingo mesalde deddiibed above

leads to the desired imidazole building block 7.4.

Compounds of formula (I) wherein W represents -N(R')-CO-R" are preferably
synthesized using the building block CHO-(CH;)m.4-W. The required building blocks can
be synthesized as outlined in Scheme 8 wherein R? and R® are as defined in Scheme 7
above. A commercially available alkylamine derivative 8.1 is coupled to the appropriate
acid 8.2, which is commercially available, using standard amide coupling reagents and
conditions such as EDC/HOB! in presence of a base such as NEts, in solvents like THF at
rt to give the amide derivative 8.3. Hydrolysis of the acetal using standard acidic

conditions such as TsOH in acetone at rt leads to the desired aldehyde 8.4.

Scheme 8
H H
b-O 11 11
R 5 N.o11 HO 0 R°-0_ H E R12 R 0
a.
R m-1 * >_R Ra—o><€%/ \n/ — H)%/N\H/R
O m- O m-1o
8.1 8.2 8.3 8.4

Whenever the compounds of formula () are obtained in the form of mixtures of
enantiomers, the enantiomers can be separated using methods known to one skilled in
the art: e.g. by formation and separation of diastereomeric salts or by HPLC over a chiral
stationary phase such as a Regis Whelk-O1(R,R) (10 um) column, a Daicel ChiralCel OD-
H (5-10 um) column, or a Daicel ChiralPak IA (10 um) or AD-H (5 um) column. Typical
conditions of chiral HPLC are an isocratic mixture of eluent A (EtOH, in presence or
absence of an amine such as triethylamine, diethylamine) and eluent B (hexane), at a flow
rate of 0.8 to 150 mL/min.
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30

hexaf | uor ophosphat e sat. saturated SEM
2-(trimethylsilyl)ethoxynethyl tert- tertiary (tert.

WO RuoBAIB2629 t - butyl = tertiary butyl) Tf PCT/IB2008/051599
trifl uoronet hanesul fonyl TFAg4rifluoroacetic acid THF
tetrahydrofuran TLC thin | ayer chromatography TMS
trinmethylsilyl Red-Al
sodi um bi s(2- met hoxyet hoxy) al um nunmhydri de Rh/C

EX E&ﬂ\ln REF‘ﬂ'Pon rt roomtenperature tR retention
—Er—rre—@pmﬂ—‘-ol uenesul fonyl TsOH para-tol uenesul fonic

Th(fgf:ollg\e/ﬁg%)(g% es(ﬂ s%te tff?é E{/gﬁ%’na[;u?ﬁo ggpft aﬂlhﬁﬁfr t&& gg(%eetﬁereof.

ara|ono I nterne
Al Ee!?ﬁc;?ef ?iﬁfézsaa‘iggﬁa el té’%elé%%%ov J}B%Flgralcteflée%byé]H _NMR (400 MHz) o
13 CSNMR (GOQMI-&G)KBMhen v@@maa@hdtstaae g&ven dsprem melativer te the solvent used,;
muﬁ? ﬁegszr ;{]Iﬁg i( 5@&9&%& = th@}éf 'ag- %JE%[JDF l,ad Egﬁttj%)hsx = hexet,
hemif= béxmetc yt Foheliiele brsi erbgd,icoupiing canstanés arecaipen ORAZ); by LC-MS
TIPSR P30S 108 SR P G A2 g mo. Zora

SB-ACD e;ﬁecpm veRy Ai geadidnive SHIS%I gacetqn@Hi2) i watahet emim, pwith 0.04%

tr|fI 8? %netgc?’q 3!8 4% mpﬁrﬁr?)cﬁ | |\é§| &:@fr%tg:qe ‘I:l%g éflg';y%tes.rfﬁ%m Merck,

Slllmajger 6arfehss);her by mmtlﬁgapqnntce:snmmdb@rsgmaﬁm ey msparative HPLC
escrj bed i nt e nedi at K1 oce Al5 . .
(ot ot BFE £ 2g. BOVS Tl B G Tap i 3o aGa e  Patbr Sontaiing
0.5 obRtcedicansld use By icBlubire ciirorREsgRd prgNor kilitd ek XRdGehetes can be
bel ow., glA: .racq—q&.l . e
sepgratggnintppinein onaRiigMeLs, by RRATIVE)i RKG dpefares) gerditiong;, Daicel,
ChirdC¥l QD20RLFEMAL 10 1€ 14b% ethBHOINH heddne! fldWl Ao-Lo (esgdur e

Al.1): rac-(1 R* .4R* VBicvclor2. 2. 2| oct ane- 2. 5- di one

AbBEe\muor@f (a%—ddealhmumw inithey HEseyiptidn abbveycl ohexadi ene
and m . of a-acetoxyacrylonitrile

aq. aqueous

Ac acetyl

AcOH acetic acid

anh. anhydrous

BOC tert.-butoxycarbonyl

BSA bovine serum albumin

Bu butyl

Cbz benzyloxycarbonyl

CC column chromatography on silica gel

Burgess reagent
d

(methoxycarbonylsulfamoyl)triethylammonium hydroxide

day(s)

DCM dichloromethane

dil. diluted

DIPA diisopropylamine

DIPEA diisopropyl-ethylamine, Hiinig's base, ethyl-diisopropylamine
DMAP dimethylaminopyridine

DME dimethoxyethane

DMF dimethylformamide
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were m xed and heated at 1500C in a cl osed vessel for

22 h. The obtained dark orange viscous oil was
waelk@sosawed in 200 m. of MeOH. After dropw se BCHIB20@RN51599

of a solution of 2.2 g of sggj um nethoxide in 150 m .

of MeOH the reaction mxture was stirred for 3 h at

t. poured into ice/water and extracted with DCM The
DNE?ngani c phaseg'%qyisuﬁﬁﬂg%ntrat ed in vacuo and the
dpgir ude 1 esi due1vesisEipghehyipRodpyineGPyferiocEitéOAC- Hept (1

:2) toyield 7.9 of rac-(1 R* , AR* o
EDF bi cycl of 2. 2NdFipahMan iR slqagodinide o, 44
eqm n. K1A 2 (Peqaedertes)A 1.2): rac-(1 R* . 4R*
VSpi rorbicvcl or 2. 2. 21octane-2. 2" -ri . 31di oxol anl- 5-
Et one To 4.0 g 8Wrac-(1 R |, 4R
EtQAdI cycl o] 2. 2efAlosdettte- 2, 5-di one (i nternedi ate K1A 1),
di ssolved in 120 m. of toluene, 1.7 m. of ethylene
ycol and 0.993gClof TsOH were added and thesol ution
Et,0as heat ed ungdigthyvétier ous stirring to reflux for 3.5
h. The reaction m xture was cooled to rt, quenched
h Wi th saturateBPY4f) NaHCOs, extracted with Et 20, and
HATDe organi ¢ plasray@eneyApallatyemh, 1 Bietetan@daypioale
was purified bg wth Hex-EtQAc (7:3) to yield 2.41
g of rac-(1 RR orphoshate
Hept Spi ro[ bi cychgftgne2. 2] oct ane-2, 2" -[ 1
, 3] di oxol an] -5-one as yellowoil. LC-MS: tR = 0.64
HeXin; [ MrH+CH B®NN®: 224.35. K1A 3 (Procedure A 1.3):
HOMtxt ure of raghiydiRxybereMa&d®e and rac- (7R *. 8SMIR *
V/MD- (1 .2- Ethylen)-8-phenyl-1
HPL%_ di oxa- spi rB'ﬂEPSFfG@%‘?%QW CROMAIQBPRAY on of 2.41 g
LCisrac- (1 R JidtRf chrofBtdgpddhyCymbed shedtrdhegy ane-2, 2" -[ 1
, 3] di oxol an] - 5C-ﬂR§me (i ntggédr?e}/di ate %(plA. 2) ﬂ;] 80 .
Megt 20, 14.5 m MefWenyl magnesi um broni de sol ution ( 1M
MeCN Et 20) was agliesltrity opwi se over 10 mi n. The reaction
m xture was stirred for 4 h at rt. Then, the mxture
Mefdhs quenched B¥FENA Iy with ice, 8 m. 2N HC were
miradded and t hemphasgs were separated. The organi c phase
was evaporated and thte crude product was purified by
Mscc with Hept - BEBRAEHO8Y t o give 0.37 g of 7,10-(1
NaOAcet hyl en) - 8sedigilcethte 4- di oxa- spi ro[ 4. 5] decan- 8- ol
as colorless ojl. (Separation of the diastereonmers by
NE&C i s possi bl E'eﬂlﬂa&}iﬁé only performed if stated.)
OALC- M5 tR = Oogébefgjl,rﬁcefahé H20'|'H] +: 243.34. Kl1A 4
Procedure A 1.4); rac-é% R* . 4R*
PdIG _ 5. Phenyl - bPRAFS|USH 91 $95PRct - 5- en- 2- one To a sol ution
prepf 540 ny of FrepBratite , 2- et hyl en) - 8- phenyl - 1

4-di oxa-spiro[4. 5] decan-8-ol (interpediate K 1A . 3) in
PYBBP acet onebé\’/&é’?rl?éa@dﬂﬁﬁﬁ‘yﬁﬁs'@‘”;@m’%‘ﬁapl?or‘i‘éurmt he

m xture hexafluorophosphate
sat. saturated
SEM 2-(trimethylsilyl)ethoxymethyl
tert.- tertiary (tert.-butyl = t-butyl = tertiary butyl)
Tf triluoromethanesulfonyl
TFA trifluoroacetic acid
THF tetrahydrofuran
TLC thin layer chromatography

TMS trimethylsilyl



10

15

20

25

30

was stirred for 2 days at rt. The reaction m xture was

guenched wth sat. aq. NaHCOs, extracted with Et QAC
w@eestibps7dr gani ¢ phase was evaporated. The cr UBEI/IB2008/051599

product was purified by CC viih Hept-EtOAC (7:3) to

give 0.34 g of rac-(1 R* ,4R* )-5-phenyl bi cycl of

Reg s i e T i R e me?%ﬁ‘&gtli‘gg%alkTK‘@Hlyﬁlfvg%edure A

RhAC 5): rac- (1 RodiudR5n cdBdn
t H2- Hvdr oxy- 5- E’ ?Q{ﬁbl ch or2. 2.2l oct - 5-en- 2-

vD-acetic aci ester and rac-(1 R* ,2S*
tr , 4R ) -(2- hvdrane«yroﬁ-tlp’feenyl bi cycl o

2.2.2l1loct-5-en- acetic acid tert.-butyl ester To
TSa sol ution of Py2 é%‘“?ﬂ OB pA in 0.5 n THE 2.2 i of
Ts@Hbut yl | i t hi upara-tdluehduliohiesaide) were added dropw se

at -200C. After 10 min, 0.5 nL of toluene were added

and the solution was stirred for 30 min. The m xture

was cooled to -500C, 0.73 nL of tert.-butyl acetate
Prejmaraticrdofidterntbdédtes r i ng was continued for 1 h at

-500C. Then 0.32 g of rac- ( 1R* ,4R*
Geherfal phonedurds foy the pieparétjacof Kkeyantetmedéatés Kt er nedi at e

K1A. 4) dissolved in 1 nL of THF was added and the
Key titertriediatesal$ 1A ta Kt @Rl watch-25€ bicgclo[200Zoctveen-2:-y8 ohbiciidie3.2.2]non-
8- en%qgtde?()a aeééa%ég)g\’@ieogé)éj ?englxRJpe b%ﬁ\é?%ﬂ t gl%a or gg?mate having the
rela'lflve oonﬂgieatrcma((ﬁ*lRi‘xR r)r(lc&:i uloe bridge {GHL A @‘dhby:ymemehb moiety is cis

to tlﬁlggﬁ’o 8?9 b%%g]r?i/dég%yy%tﬂegﬂggr rgcé%at'ém%wﬁajtr% relative configuration

(R*)S*ZR’hyxdl(B’XB S*)prmleyilveﬂy @yclhe[(Ridge 2(Gt,- Svherein p represents 2 or 3,
rep%nﬁv% ch ér"f‘eg%{s@&e% gét&ql% 6’%%%{’: éﬁét g&Jp %JQ'RM?éi&@*hydroxy). The
majd? &hd ,tddrminor racemates can be separated as described for key intermediate K1A

in Brogeohuyequ)éy f%oggt?[l%él r&/Ys%l o%syzth% r‘%;j Frtacgmgﬁlgtséll%%@g% used in

ic acid ter colo ess ol

the(mmanatloranféme@mple%eiow 06 i n;, | M (CH3) 3- H2O+H] +:
241 . 1 1. LG M (mnor racemate): tR = 1.05 mn;
K1AMuaE{1R32R%,4R”)-(R-HY dBoxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid
H2- Hvdr oxy- 5- phenyl - bi cvcl or 2. 2. 2] oct - 5- en- 2-
ter( %’)%’té%s F|§c acid tert.-but yI ester and ( 1

, 4R

ty@.lggsanwga@ﬁ%kg& PRI,

25 )rﬁlﬁ Zo'f"b’gh
tic a ter er was separated
wereesipedtandehaaterhat tﬁﬁé@sn m@lo&ydprespeldblr pakh. Fﬁ’d-;@b(adrmldudmk orange

vis%j:sg(tﬁl| W% s%gle%&f /ﬁ%?%l Ly Q)a%fte?ldggé_\ﬂgg%)&gﬂgg oIf a solution of

2.2@bfrsadeEm!{ nﬁﬁhdﬂjd%nﬁbﬁm ohiMe®Hnthe rdamtlbn BtixdHredBab stirfddofar 3 h at
rt, go&emtmc%)Watgn% é)&g%{edp\)ilitht BCW. QhZ%rgggnri]C phases were concentrated

in vacuo and the crude residue was purified by CC with EtOAc-Hept (1:2) to yield 7.9 g of
rac-(1R*,4R*)-bicyclo[2.2.2]octane-2,5-dione.

LC-MS: tr = 0.44 min.

K1A.2 (Procedure A1.2): rac-(1R*,4R*)-Spiro[bicyclo[2.2.2]octane-2,2'-[1,3]dioxolan]-5-

one

To 4.0 g of rac-(1R*,4R*)-bicyclo[2.2.2]octane-2,5-dione (intermediate K1A.1), dissolved
in 120 mL of toluene, 1.7 mL of ethylene glycol and 0.27 g of TsOH were added and the
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Enantioner B: tR=7.93 min. KIB: rac-(1 R -Hydroxy-$S-
S- net hoxyphenyl -bicyclo loct-S-en -yl)- acetic acid
W@ 2008/13809 yl ester Synthesized in anal ogy to KRGT/iIB2008/051599
rac-(1 R* ,4R* )-bicycl o[ 2. Zzg2] oct ane- 2, 5-di one usi ng
a &i gnard reagent freshl y prepar ed from 3- brormanl sol

solqtl%v'y%q heatfaﬂ/}uc%\jlgor%%ﬂ_ﬂ'lng (tgaﬁﬁjxééra § %&?ﬁe reactlon mixture was
codlet td A RjuehBhedHiRith sahrrdtéd GgDNEECIY] exthaetl Wl’ch?Ef}@d Boad Yhddorganic

ohasEy G BARCRRET e Proa rap Yy vES Hefied Py SbHSREDAC (7:3) o

yielddRA1 j-dviray ClIRI[4R* Rs@iopsityang? .2, 2500t @B 23 j3floxolan]-5-one as yellow
i 2, 6-di net hyl - phenyl magnesi unbrom de in step A 1. 3.
1 Cc M5 (major racemate): tR = 1.12 nin;

LCFQ%QF?*' 4%*5“ n@%ﬁ%%]@%@phéﬁcz(;ﬂ bi cyclo[2.2.2] 0
1

Eth leln -8\obleo I2| £ddkasbiasié-b eﬁad—Baﬂe usi ng
t hi ophen- 2-yl - magnesi unbrom de in step A 1.3. LC M
To (araplatiorr at @t g)of R (HR14RG-spirolbicydbRCG-BPSah2@PH]1+3]dioxolan]-5-

ond e Bi142007 89 7 o 14 Sant SISy SHRgTefelyfon (M

in EL,O] Rag adyied tropwise- &rer 1D )miacEhe ceaamtomd nxdurte. wdtmd;tyted for 4 h at rt.

The Shﬁr né’%_t Wég:qggﬁ%dd;arefiﬂé?%tgg;{ééj q_d?ltlo Hacwére added and the

ph&e(s&verretsbparyatq@hé’hylo)'garhn plvadeowa@s ﬁvamemand-thmeruﬂe @oduct was

it EFofth: SeBrich L 9E e o7 A 4 1eth e iRaS grony14

diokarsBifo[#5]deoén- Eto]!@sSﬁ)I@Iesb oHof(Sépammdmmﬁlﬂmedlyabins&gmess oy CC is
THF) was added successively

pOSS{b(P(ﬁgl)dtv(v]ast%ngy Pr?r?qr&ogsfsstt?t?? %d for 85 min. at 00C. The
LC!I\%‘EKHI A }}}ﬁwe;_' mﬁ&qgg@gged with ice-water,

aci and extract ed with E_t 20. The

To gén ;s%ﬁ{%g%{a@pgft?;‘rg :dgnf H‘%P%ﬁrp}g&gﬁégﬁﬁ%g@@ o‘%?-s‘&rb[?%t]’qecan -8-ol

(intermedigre K1A.3) in 20 mL acetgne was added 200 mg of TsOH and then the mixture
wa%’%gﬁé‘% géjtdégaéys- AP VRIRYG) Midure hOGhamn8l AmPaR. F9. NaHco,,
extgactardwisix y=OAC4anrk theosigapinenhgb -Wiscgdpofated. Uleoctuda-meoduct was

(it Late K f in 10 v Qb s ]
purﬁ‘%& gge,ébz. 8 E'%Bré‘%% (ﬁ@?e%a ded\bg%d g{‘hoé %Cx rl:}r’gr&v?/a%phenyl
bicyeld[2 2er]ocit5-en-2oneasicglorlessToien t he reaction m xture was

diluted with Et OAc, the organic
LC-MS: tr = 0.93 min; [M+H+CH3CN]": 240.11.

K1A.5 (Procedure A1.5): rac-(1R*,2R*.4R*)-(2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-
yl)-acetic acid tert.-butyl ester and rac-(1R*,2S*.4R*)-(2-hvdroxy-5-phenyl-

bicyclo[2.2.2]oct-5-en-2-y)-acetic acid tert.-butyl ester

To a solution of 0.51 mL of DIPA in 0.5 mL THF 2.2 mL of n-butyllithium (1.6M in hexane)
were added dropwise at -20°C. After 10 min, 0.5 mL of toluene were added and the
solution was stirred for 30 min. The mixture was cooled to -50°C, 0.73 mL of tert.-butyl
acetate were added and stirring was continued for 1 h at -50°C. Then 0.32 g of rac-
(1R*,4R*)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-one (intermediate K1A.4) dissolved in 1 mL of
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phase washed with sat. ag. NaHCO3 and evaporated. The
crude material was purified by CC wth Hep-Et QAc

W@ 208132610 yield 2.36 g of rac-(1 R* ,4R* PCT/IB2008/051599
) - 5- (4- net hoxy- phenyl ) - bicygd o[ 2. 2. 2] oct - 5-en- 2- one.
LCMS: tR=0.94 mn; [MH + = 229.36. K2A 3: rac-(1

T s s ea S GS HERY o -89 (3 A2 25 The geaction

miXiurd- why/ pdQedd 6n dcé/dq.t BC,. thBubdrghnie Sgheke RigpaepstafeipWashed and

- 4R* . - . .
evapEstpd, Thedriy o riany ot s R8O S DY F GO HEREBIOAGES: ) to ield
0.30i groe tHeefaplr eadediate 2Dacys RnanﬂR?)@Ibly(ﬁo%y-ﬂ-pﬁenﬂ-ﬁrc&ﬁgp.2.2]oct-5-
en-%g/%l e?of%(r: %%lgqar% ?gu:tyl teRte? als' Vc\;%temsoqi’d e\[nl(\!LO((g_lg:;3 )o?’fhgzr%)itl'c_)q -r'-eicemate rac-

(1 R*azs (41%%* 2al§ﬂr04ﬁ5)ph(aaylktbj@/crm{w2 Bidc25mathyxyeaicenyd Jerbibatyl ester,
I& I2] oct-5-en-2- yl)-acetic acid tert. -butyl
as 8@9 $5S8ilepar ed in anal ogy to internmedi ate K2A usi ng

e h?%@ﬁ?ﬂg Sk L e e e
LC?@%(TT% fﬁ?zmaﬁ?ﬁz*tj* ‘(120WHP JN*H% i %t hy! - phenyl ) - bi cyc
1'2.

cett|¥ aglg tert.-butyl

estéF ami (HMRJHEMH H@’DHSBWBMIMVdIe[Z 21210[:’95:—ed+2‘-‘&) aﬁceﬁtlc 610|d tert.-
butv C I\/S (major racemate): tR = 1.09 mn;
) 3- H2O+H] +: 255. 24. K2D:

o AR Ao 2 U U DR P

estestvas sPpafatadenita theareapediye temantidnes eachingt erelsiZthumeQ_C (column:
el e T U T
Crifd Py O (Raise CHIRPaK AR s HCI2RRIIG: © PGSR EIRHPES. Tow

08Irolymlr2 2] oct-5-en-2-yl)- acetic acid tert. -butyl

ester Prepared in analogy to internedi ate K2A usi ng
EndntioptenW: ey Dmeignesi um broni de in procedure A 1.6.

LC-MS (major racemate): tR=1. 10 min; [MHO+H +: 3
Endrttion@r B2k = 7.93 min.

rac- (1R, 2R*, 4R*) - (5- ( 3- Fl uor o- phenyl ) - 2- hydr oxy- bi cyc
K1Bo[ mac(1Rf @R 4R e(2-Hydroxy-S{@anethoxyplenydbicyclaid2ydloct-5-en-2-yl)-

acétfd &did tert.-butyl ester

Synthesized in analogy to K1A from rac-(1R*,4R*)-bicyclo[2.2.2]octane-2,5-dione using a

Grignard reagent freshly prepared from 3-bromoanisol and Mg in step A1.3.
LC-MS (major racemate): tr = 1.06 min; [M-(CHj3)s-H,O+H]": 271.31.

K1C: rac-(1R*,2R*,4R*)-(5-(2,6-Dimethyl-phenyl)-2-hydroxy-bicyclo[2.2.2]oct-5-en-2-

yl)-acetic acid tert.-butyl ester

Synthesized in analogy to K1A from rac-(1R*,4R*)-bicyclo[2.2.2]octane-2,5-dione using
2,6-dimethyl-phenylmagnesiumbromide in step A1.3.

LC-MS (major racemate): tr = 1.12 min; [M-(CHj3)s-H,O+H]": 269.42.
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Prepared in analogy to internedi ate K2A using
3-fl uorophenyl magnesi um brom de in procedure A 1.6.

WO CHRB36MmAaj or racenmate): tR = 1.09 mn; [ MtH +PCBBR00SA51599
K2G

67-
rac- (1R, 2R*, 4R*) - (5- (4-Fl u06ro phenyl ) - 2- hydr oxy- bi cyc

1.Q¢ - 2- | cetic [ d ter
o Ao LR i G P 5By b2 2R a2 v st
acid-tehlbutgpéstey| magnesi um broni de in procedure A 1.6,
LC-MS (major racemate): tR = 1.07 mn; [MHO+H +: 3
SyrthesSZeKiHandlegy (6L K1A from rac-(1R*,4R*)-bicyclo[2.2.2]octane-2,5-dione using

- - bi | 3.2.2 - 8-
th'°p@691§;y|£?: %‘“5‘%“ 8% éeg%ﬁ%l elsfgf gE epar eLn?pom o

ool &%wggfafsaﬂRéee- b %% FomeroimBradErr it ™
9 371 717
k2fed (| T ar 8-yl A O kA iR dora 2 210ct--en-2-
yI)-[acenedcldetev%. Butyl ed;i@rl\/S (major racemate): tR=1. 11
M n; [M(CH3)3 H2O+H) +: 254.02. K3A'
AddPfddedur2i&1. 2 9 3

-butyl
rac (7R * . 8RM OR*

To %]dso (RiB0 (QRZ 118§N<9‘ Y{?WR@)lblcﬁﬂo[Z 2.2]octane-2,5-dione (intermediate

K1A4) m &G(aﬂ_sqa‘l Etﬁp 43351@@@54 rﬁetbbxy'bd)eaylmegm&swm bodmide 56Iution (0.5M

in ?ﬁF)p{R/ag%ld.deé ﬁ (%e%%blgfeﬂgf%%sn% @lxgurgdstlrrgé cgl Ll r‘;"d%etfj’c. The

W'Se a So ne I n
reagtion EiIXA@earas qEDchdghwitbliceaivated ammf[minwﬂroaq wa€l, sihil rextrdcted with

Etzf)orl'h%% ﬁnﬂ: &f%'éq_?as:pl X %r%t %@L%#&Sé@%} grf0§87gtl'% f&[ 1product as
coloiBysdi odcoWialnfp -Wamgeftiyneegagedi mt ¢hekKAdxt. @ghyidrat®nnstep Byvir©ut any

Chélygé @ja The reaction m xture was stirred for 3 h at
9 and then poured into a m xture of sat. NH4CI

K2§1%|§5F60%E(J|Jecﬁll 7%Trb% ﬁ@tﬁﬁ g@-?—ﬁe DXv-PREA 6| . gﬁ Men 2-one
3.0%'2{'&8?%{%0%&5%} dr%%?—“f-(wg\% %e%?ﬁ%g???@%é]‘b%ﬁ% 6rﬂe (intermediate

K2A2) mahyjﬂ@pb/egwpwo erpf@,cyﬂong 2.90 g of TsOH were added and the mixture

wop L S04 LT BB Aty LA e crane

phasegyashib ytitrsat.ofa. NatiQQb aRd evzaéoraimThar@mdeavai(enalmas purified by
.4 X ; *

% A PRGN ol 2 0ot ch U AR R i

bicydlo[@.208o¢j-50¢n-2-000- (1 , 2- et hyl en) - 8- pyri d| n- 3- yI

, 4-di oxa- spiro[ 4. 5] decan 8- ol
LC-MS: tr = 0.94 min; [M+H]" = 229.36.

K2A.3: rac-(1R*,2R*.4R*}-(2-Hydroxy-5-(4-methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-yI)-

acetic acid tert.-butyl ester

Prepared from rac-(1R*,4R*)-5-(4-methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-one
(intermediate K2A. 2) using procedure A1.5.

LC-MS (major racemate): tg = 1.06 min; [M-(CH3)s-H,O+H]": 271.39.
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(internmediate KA3.1 ) in 20 nL acetone was added 2. 16

g of TsOH and the m xture was stirred overnight at rt.
wab@snagate i on was quenched by the addition of BEE/IB2aep/051599

NaHCO3 sol ution. The pH was _ggdjusted to 10 by using 1M

NaOH. The m xture was extracted wi th Et OAc, the

woff O° Bu B Ry Hp malnens e i GieTera ot s-on-2-

yl)-abytic acid-tertpyutytiestes- y! - bi cycl op”*j oct an”™-one as
yellow oil. LCGCMs: tR = 0.37 mn;, [MH+: 2 18. 34.
Prdﬁ%fh&ln(ﬁfanﬁg@ydurieteﬁmédiéi@)KZA asing R-methofyghenylmagnesium bromide in
O) $ |n3yl bi cvcl or2. 2. 2l oct-5-en-2-one To a
pr §8 YWeH n of O 5 g of crude -hydroxy-

s 5 0 B e B a4
B e e AR

acestusztmdmml:bu/t@lsesien rred at OOC for 1 h and then
overnight at rt. The reaction was quenched by the
Prepddidt inoamatdgystatinteegedidiaHCGIZB usiop ut-methoxyifrenyatagnesitras@omide in
cted with Et OAc. The conbi ned organi c phases
pro\l\lg(?uerg\)%‘gs ied wth brine, dried over MySO and
[ I R..vacu U, feat | : t OAC)
LoGRETaRF Bogthald i 2R p JCHRA(0SRY: 255.0E
Vi Qi Need- i« > I
k2B LR rﬁ* Z)(%F%t?drﬁ%nﬂt’tfﬂﬁfl%ﬁw?%8%&%{%%]8“ Sen2y)
acetizcadid tert.-hutrestaR:
V(2- Hvdr oxy-5- Dyri di n- 3-yl - bi cvcl or 2. 2. 21oct - 5-en- 2-vn
Prepacast Incasalogy teimternigdiaje K&ét usin@riepathetbhasyimggnesium bromide in

Yree Al5fromrac-(1 R* 4R
proeg}@&p%\rl di n-3-yl -bicycl o[ 2. 2. 2] oct - 5-en-2- one

ch\hé}grﬁéﬁBPFHc?{{}l%ﬁﬁA—%q96h§b - gﬂh‘j’* sfpggmate): tR =

ac ,t-(l;g@,r G
KZE rééﬁ*S en- ‘fqu% Hggetl 05) m ﬂtl}eﬁ)ﬁé%‘&t (?gce&;lthezﬁ{)(%@in 2y
aceth\nthﬁré hiﬂylr%ﬁ‘!el(?R * 8RI\/DR * and rac-(?R * . 8SMIR *

VI M- (1 .2-Ethylen)- th| azol -
Prepazp.ddmoglaalgw o infemedita K28 gsing rf- @ﬁ&w@@wtlmamww@wde in

(;urgmoa 228 nmL of thiazole were dissolved in anh. THF
.4 L) under argon and the m xture was cooled to

LC: M@Gna;@ar Breefated 1, @ N10Ek; [m%eh'rqﬂsh d6-6 Min

hexanes) was added dropw se for mn. The resulting
K2pP3! 2 Grall( IRYERY, mqt(sqm(Fmafwre nyh2- -BfdrokfBidyelo[22. Abct-5-en-2-yl)-
ac‘)“"sﬁ!ﬁ'?‘é‘f"br ylester 2. 2] oct ane 2,2- [ 1

3] di oxol an] -5-qgne in THF m_) was added dropw se at
Pre_p?w hanalpgy fte deterrepdigte xk4f dising 3-fluorophenylmagnesium bromide in

procedure A1.6.
LC-MS (major racemate): tr = 1.09 min; [M+H]": 333.19.

K2G: rac-(1R*,2R*,4R*)-(5-(4-Fluoro-phenyl)-2-hydroxy-bicyclo[2.2.2]oct-5-en-2-yl)-

acetic acid tert.-butyl ester

Prepared in analogy to intermediate K2A using 4-fluorophenylmagnesium bromide in

procedure A1.6.

LC-MS (major racemate): tr = 1.07 min; [M-H,O+H]": 315.32.
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was stirred for 5 h allowing the tenperature to

increase to rt. The reaction was quenched with sat.
WORMWSI3mMI extracted with DCM The organi ¢ phaBET/i#2808/051599

washed with water and brinegdglried over anh. Na2SO4

and concentrated in vacuo to gi ve 576 ng of 7,10-(1

o oy S AT e B B B P SRR s i aca
terbUtyd estdsdA. 2: M xture of rao (1 R* .4R* .5R* and

rac-(1 R* .4R* .5S* V5-Hvdr oxy-5-thi azol - 2-y| bi cycl of
Prébaaacﬂimnt &at-@A ROJSR* Poieyrs[8.Q. A iamané-618diphe (synthesized according to

et h I en t hi_ azol . 5] decan- 8- ol,.
v BioabadBs; ot PoRER bon 16,65 Rl B & dbg S Pidtiruiate ko
using Dher{yMﬁhﬂn’e&u?rQléroB@dd%/br&:e(dE’rmedure Al 11): rac-(1
R* .4R* ')-5-Thi azol -2-yl -bi cvcl or2. 2. 2| oct - 5-en- 2-one
LCOMS (mgjoofacemate): tr = 1.11 min; [M-(CHj3)s-H,O+H]": 254.02.
5- hydr oxy-5-t hi azol - 2-yl - bi cycl o[ 2. 2. 2] oct an- 2- one
K3ner ead-i(ﬂ%’oIR’ed?’i)-mZ Ayl rdxg- Q-pyt@ilna:h-gil BicyélofR. Bﬂ]ddté-en-Z-yl)-acetic
aan ﬁeg vl at ent was added portionw se at 00C. The ice
t \/\%g bved andthereactlon m xture was stirred

_nmme m!ndllnkﬁvlnle4 d@xaedlrcﬂvéideaamw dNaZSO4 fi I tered and

concentrated in vacuo. The crude material was purified
To lysai@ionsif rigbEMDAR Bhieipt! & in( Néx@nesg)sinel onarit,® ovagi aslded 4tGowise a

sol ) gézfo m(_]?, tgﬁz)[:nyéﬁ*ﬁlrl gl ZTocEttz%at 72 Co'lr']hee obtalned suspension was

stirgesl | fomi 3(h m)lnl atLheVBantR tenPeriungi rbefqerBI]m QO@' 2ac-(1R*,4R™)-

sol oot e P AT oH A grons iy ot KA1 23 mgymp 50 wes
added: dberéactiaw mikturerwas- stjmlteyllfore%h at -ao° @ pad élmlerf pavred ado 4 ixture of
satﬁ'{leténgoIJ loﬁll(t,e!1 '}Iﬂé%tgr yﬂasg éécéx?r%agrea va h tr%n(‘l&%t%]gd organic

ernedi at € ana o pr oce
phds€s M r¢ megsbed mith satitag) NatiRGs, @rlegiBO\mrmﬂgqcnﬂaﬂmtheemnmtrated in

v R b oterugeT 051 &I B BV s P lgecan s
ol aSBfedilQWZ)“yU acetic acid tert. -butyl ester K4B.1 :

M xture of rac-(7R* 8RMDR * and rac-(7R * .8SMIR *
LCAM3MDR €0-92miR H\,&Héh'\@%&azol

1, 4-di oxa-spiror4.51decan-8-ol In anal ogy to procedure
Mmmﬂbmmm|ra£-6/1ﬁ"AR(’iJSRéMr\d:rdci(?R’hm*.SS‘mS-Hvdroxv-

. in-3h b _A 3.8 nL of a solution of
2 %E% IQE%C%W%X% 2 2100 HF) were added at rt. The

To %cglb‘ﬁo% (¥\6(29§tg' 5 90 éfﬁ e?’r%lé?ﬂ) g byrAM3-GoPh &fbxa & pird@Sdecan-8-ol

n-"BuLi
(mtermedlate KA3.1) in 20 mL acetone was added 2.16 g of TsOH and the mixture was

stirred overnight at rt. The reaction was quenched by the addition of sat. ag. NaHCO3;
solution. The pH was adjusted to 10 by using 1M NaOH. The mixture was extracted with
EtOAc, the organic phase was washed with brine, dried over MgSO, and concentrated in
vacuo to obtain 0.98 g of crude 5-hydroxy-5-pyridin-3-yl-bicyclo[2.2.2]octan-2-one as

yellow oil.
LC-MS: tg = 0.37 min; [M+H]": 218.34.

K3A.3 (Procedure A1.10): rac-(1R*,4R*)-5-Pyridin-3-yl-bicyclo[2.2.2]oct-5-en-2-one

To a solution of 0.5 g of crude 5-hydroxy-5-pyridin-3-yl-bicyclo[2.2.2]octan-2-one
(intermediate K3A.2) in 20 mL DCM were added 84mg DMAP and 1.6 mL NEt;. The
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(1.6 Min hexanes) was added dropwi se for 5 mn. The
resulting dark yell ow reaction m xture was stirred for
wabooatt32678C and 536 ng of rac-(1 R ,4R* )- PCT/IB2008/051599
spiro[ bicyclo[ 2. 2. 2] octane-2"-[1 , 3] di oxol an] - 5- one
in THF (6.6 nL) was added dropvvl se at -78C and the
reaction St over n| I | ow e .
mi tlgﬁp\/&?sd{staﬁm%d 5%0 q:] aegcg %%nﬁ_t of $ﬁ%yl \Hﬁs @ﬁ@eé IaropW|se. The
resqmﬁ@Gbaﬁbn‘aohhve&adtlrreﬂlH‘ﬂGI’C aordi exhd a‘ﬁ‘etrﬁ(d/e\m@ﬂﬂ dE@MThd heaction was
ani c ase. .was _drjed r..anh 4 and
iRty BF 2T 9450 360 RGOS R RG: SF° whliierhasq guapextracted
with ZORbyTIeNn ro@bidrsazpganlc phagdisonereSpashel dvith bieenniri8d aver MgSO,

ancgé@aq?)éﬁétkﬁ@ ggcq%gkp@ﬁc%@wr?bﬂgft (_q&ég)d' yidlaBa o245 tac- (1R 4R")-5-
pynjdir(-3-yHeidy @ 232|00tdzen-2-dn¢ lasyeltwe binr 2. 2. 21oct - 5- en- 2-yl
)-acetic acid tert.-butyl ester Prepared in anal ogy to
LCH\S etk mredd fainin; KBAHYIs2000807, 10- (1 , 2- et hyl en) - 8- oxazol -
, 4-di oxaspiro[ 4.5]decan-8-0l in procedure A 1.9.LC M
K3Araaok(1RaLRIMARE)(2-H-Aroxyb-Bgtidin-B-yI-bibidth [ 2.2 B6E-54éh-RiyA:acetic acid

tort G Flef 2R*, 4R*) - ( 2- Hydr oxy- 5- napht hal en- 2-yl - bi cycl o
%‘%‘Ct 5-en-2-yl)- acetic acid tert. -butyl ester
Prerp§ a#% ﬁrg?%&u tﬁﬁ‘ %frlz)r]a%ml%* ﬁ‘ral%*l)gptyrlfﬁ*?, ylﬂ_ié;yclo[222]oct5en -2-
ong (ilteowatiate WSIAG)2. 2. 21oct - 2-en-2-yl ester To a

solution of 0.8 g of rac-(1 R* ,4R*
LCIMS najof tEcemated]t =2. 21 mirt; fMeHP; 216.50L

, 3] di oxol an] -5-one (Al .2) and 3.16 g of
K48; 5-miic-(1Bf,2R* #R1)y(R-Hydrexy§ithipeolk2-yebicycRf2. 2] oadS-eCRAyl)-acetic

ﬂ?l i fl uoronet hanesul fonic acid anhydri de was
ac'ac}g d P%T)tg After stirring for 2 h at 00C and at rt

K4RWeWt%tobee(7he%ﬁat* 188" )'Hr?&tr% ?7F¥*98°s*f1'0'R‘*?‘? 86-(#2%th{1€n)-8-thiazol-

SOl verllt Was eVdefd[
1.4rdi ) nesulfomc aC|d ( IR* ,4R*
) - 5- oxo- bi cycl o] 2. 2. 2] oct-2-en-2-yl ester. The crude
In aneiegyi talprogesiues Ad.8wD 288 umL plithiszoleavérerdissbeNNRapICOCIBY7.4 mL)

oy, 00 o8 o 81 8 Tho L i 0w o
hexane@b\ema@ded ¢og_\3)se fqral@-roﬁRThe _r@Rng'@_aQ.Qrgnge reaction mixture was

stirse_%é":fbpyllf?ngf 87@‘?(3 n%f%t ) Z‘rgflgrag-g?%’?ﬁ%é@bfr&[&%yé&[@%]octanea,2'-

ne To a sol ution of
[1.3]dioxelanlfd-ore ib- Tift fameswh$ eddesd drobdisg al RR°CHRd the reaction mixture

Wag st?rr@d<§*?'53>’5|| gxgn%th% tg%Bgrta’[ e%‘ r%rééls Q&Heﬁ'hé ﬂea@ d&‘rwgyﬁuenched

wer e t hal ene boroni c aci
witlp s76 NmeanQthted\wml\daanwt drganit phagsewan washed ikl water and

bnrY@ tol?leEDove;rgﬁﬁ‘ NQZ %f %osp nce trate?l acuo to |ved‘5 GJn% of 7,10-(1,2-

is-(triphen a | um wa
ethvllae) &tmamé mgxa’remt%ﬂdﬁcal 8,10b@see| yellow oil.

LC-MS: tr = 0.69/0.71 min; [M+H]": 268.37.

K4A.2: Mixture of rac-(1R*,4R*,5R*) and rac-(1R*,4R*,5S*)-5-Hydroxy-5-thiazol-2-vI-
bicyclo[2.2.2]octan-2-0ne

Prepared from 7,10-(1,2-ethylen)-8-thiazol-1,4-dioxa-spiro[4.5]decan-8-ol in analogy to
procedure A1.9.

LC-MS: tr = 0.62/0.63 min; [M+H]": 224.29.
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vessel to 800C overnight. The black crude m xture was
diluted with DCM washed with water, dried over MSO

wa@pwsascent rated in vacuo. Purification by CCO@I/1B2008/051599
Hept to Hept- EtQAc (7:3) yi_7e|I_ded 0.095 g of rac-(6R *
,OR* )-6,9-(1 , 2ethy|en) -(2 napht hyl ) -1

K4A%_ 9' e './{‘? vl-lb(L)rvx\/cloLZl %gl'actA hd e
80§3rr8%a31§q? lrdgqqr(y

a% aggl‘:?yl b|o [% é%;(t:e(tnié oﬁg_were dissolved in THF

(7.2 trlotahy | 258 g &f QHb Bal@bt;hbela)gerii wab akﬂd@dapamrﬂm:ieﬁlaﬂ) ‘@edhé-ice bath
ene u3|n

Waf m_rpﬂ)ve %Kg{hgd%%log mix 66 (st Iﬁlmeﬁﬁi rt fgrrF\& h, %en qUenched with cold
wate) -ahd- ditrdcied ywith Dalbht Ttad eryadicyphdsieovad %Qhéﬂ Ritlociatér @md brine,

dri%jrzé%%rdﬁ'%zt azf%% ?P%ﬁ?ﬁ%@bm%ﬁmeatggym RI2R8" i Rl material was
pur)fied- bya@btdsaigeltcmqrhedvarreywz)[% élua]taotweﬁd 4¢nn2g oheac-(1R*,4R*)-5-

thi zm-%/-séﬂ;éj:)g! (ﬁééﬁﬁ)&-@%é on%rgs éé/R]IOWISH]OII '
LCrI@§21F(<%%k772mgf MR*%] y@é—%droxy 6- met hyl - 5- propyl - bi cycl o

]OCt acetic acid tert.-butyl ester

t-5-en-2-yl)-acetic acid

terﬂ?belp_sie* usi ng the nmethod described in Jung, M chael
E.; Tetrahedron Letters 2005, 46(30), 5057-5061 . To a
Prepaspengoron ret-(IR'#ARY)-Gfthinhashyldricya[32Atcokbee-J-one80 (intermediate

f h foll db
<aB)p PIEBFEITRAS T one ot 11 The suspensi on
LCYRE (98} BlahAC S0 e s el ore 13 L of

omnet e8ulfonic was carful ly added. The

Wil byl i - e b
acidagt.-bityl estet ure was stirred at rt for 10m n and then

evaporat ed to dryness Purification by CC with
: 5 [R? PRINdmd ra3c-BTR*BSI{10R R 7 (10-(R2-Ethyken)-8-oxazol-

et . Ny bi cycl o[ 2. 2. 2] oct-5- en-2-one as
14)‘1'& "184!5 I|R_ogs mn: [ MFHECH3CN] +: 220. 31
o 80 o 6ol A&e%?ér‘ 301 sxagolg were gissolved iy anh. THF (8.5 m)
undeg aygenaast 3.8 nale ptia selution piuBlyd-TlHE tcempiRxdpidrie d HEs)uwege added at rt.
Thfrr@ﬁﬁ@ﬁ/‘é?’%tlﬂreé f&c)rr a'f "f‘lcar(dl[cgg §d4 78 C 2.2 mL_of a n-BuLi solution

5-prop blcyc 0 oct-5- en-2-one.
(1.6 M in hexanes) was added dropwise for 5 min. The resultlng dark yellow reaction
mixture was stired for 1h at -78°C and 536 mg of rac-(1R*4R*)-

spiro[bicyclo[2.2.2]octane-2,2'-[1,3]dioxolan]-5-one in THF (6.6 mL) was added dropwise

at -78°C and the reaction mixture was stirred overnight allowing the temperature to
increase to rt. The reaction was quenched with sat. NH,Cl and extracted with DCM. The
organic phase was dried over anh. Na,SO,4 and concentrated in vacuo to give 698 mg of

crude 7,10-(1,2-ethylen)-8-oxazol-1,4-dioxa-spiro[4.5]decan-8-ol as a yellowish oil.
LC-MS: tg = 0.64 min; [M+H]": 252.32.

K4B.2: rac-(1R*,2R*,4R*}-(2-Hydroxy-5-oxazol-2-yl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid
tert.-butyl ester

Prepared in analogy to intermediate K3A using 7,10-(1,2-ethylen)-8-oxazol-1,4-dioxa-
spiro[4.5]decan-8-ol in procedure A1.9.
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LC-M5 (major racemate): tR = 1.12 mn; [MH +: 295. 38
K6B:

WO 20813479 2R* , 4R*) - ( 2- Hydr oxy- 5- net hyl - 6- phenyPchiBR2ped/ 51599
[2.2.2] oct-5-en-2- yI ) acetip_acid tert.-butyl ester
K6B.1 : rac-(1 R

LC%E%%%EY@@@?P%W'@ i B %fﬂ?sfépeﬁtﬁﬂ. §e°.”|ﬁ| 30
sy s @Cmﬁ%?ﬁz.igf}éﬁztﬁ@@m: e dsltFon 2

aceticsacid térecbuitgl €¥36r Wi th an i ce bath before 2.6 nL of
trifluoronmethanesul fonic acid was carfully added. The
K5A dgtacedura At. 12 )erasalifluarorreetht vegutforio dcitl i €R* R t5eokaat

bi048§é2%\/§r i#ht'g' géé rm_ of NEt3 were dropw se added at

stirred at rt for 10m n andt hen
To @t {oﬁéog% E{% ogjélcy(lelﬁs é g)usidlr% bclt?y}gk)?f]%?}/o&%cﬁy § Zh;%]dloxolan] 5-one
(A1)2)5am3t3h1ﬁ g69fp26ﬁy4terb+mw-l46ﬁ§hﬂlpﬁ]cmm irb26nmR2- onBCds 1.1 mL of
trlf%érgmf\(vmanggulfﬂj chmd %@dﬁﬂ%gv%grgdged LAMFEI] Aﬁ:er szt%g’hgof%)r 2hat0°Cand
at ft)ov(aﬂHgH\tcﬂmejmacﬁethlhyde-\ﬁathlngd -abi ghe lsolvéntawad GMpdﬁateah to give

| e n 28*
rac-tf Aﬁ}yprofn ?@a ?0(5])%/ agid ngﬁi%?yif B%éﬁ) >;‘1y§1 % ﬂ%?ézl En ?ster The
cruBe erat@iay Wps ased wﬂh@,mpdnﬁ(mtlbn butyl ester Prepared
using procedure A 1.5 fromrac-(1 R* ,4R*

"HNMR (@Dak): 6a)ao¢menyn4>m@:ycm oAHD); 2.79] (0T 2H5: 1.881(2; BHE.1.81 (dd, TH);

ermte tR=1. 1 Imn; [MH +:
16%%51'\@8 (mnor rzalcemate) tR=1. 1 Onn; [MH]

+: 329. 34 K6C. rac-(1 R*,3R*,4R*)-1 ,2,3,4,9,1
0- Hexahydr o- 3- hydr oxy-1 , 4- ethanophenanthren 3-

K5§ 2%§?§‘_¢egu%é AR gl (6@“%&) L8 £5. éft%ml) 8- et R 4R

_Mgﬂ_éhbaﬂ_tﬁmenanthrene To a suspen5| on of 1.9 g of
phosphor ous pentoxide in 50 nL DCM anh . were added

To 4a Bomtionfofal gRag tadt erafie rectrilubwwedthibyegilfonici acd (1R*,4R*)-5-oxo-

bic%%@i%éﬁﬁ&?gﬁéh %gpgsq?ﬁh 6'rht or y%‘ﬂ%*ésnfo%?'(’% WZ ﬁ&%tﬁgeﬁ@boromc
acid end [0uSr ohef Rbinzs dNa&GQB enc tfiedmixtige wasflubihed witttdel. THEne0.15 g of
J t.
o3RRI RO B gl Sni® IER, DEBh el s
vesgelo 8h& qvemlghfe Thaslanki erudel mixturer wag dilutediwithan@M, neashed with
d ' :
Wa@‘%z%ﬁﬁie/grth%goé)@@ ?(Zrﬁ‘cgggla’%'d Ill Qgédfooﬁurki’f}’caﬁ&iw‘ E‘,& 4\/[\_zgh 5@1’[ to Hept-
EtQA §7:3) gietded-heSalgyefr vcI6RB%OR)-6,%( bEethytgph8r(amahhibii-1,4-dioxa-
Sp@? X@lelz‘?"\én%'elf yﬁb&,\,gﬁ* tR = LOOm n, [MH +: 225.10
h d -1
oy e o
KBHA.2: rac-(1 R*.4R*)-5-Naphthalen-2-yl-bicyclo[2.2.2]oct-5-en-2-one

Prepared from rac-(6R*,9R*)-6,9-(1,2-ethylen)-8-(2-naphthyl})-1,4-dioxa-spiro[4.5]dec-7-

ene using procedure A1.4.

LC-MS: tr = 1.02 min; [M+H]": 249.40
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ylacetic acid tert.-butyl ester Prepared using
procedure A 1.5 fromrac-(1 R ,4R* )-1

WQ 2008/132699 10- hexahydr o- 3- oxo-1 , 4- et hanophenaP@TIE20€8/051599
LC—I\/S (maj or racemate): tR =4l.12min; [MrH +: 341 .12

'.A Czyflo&bz-en 2- v]) acetic

améle‘ﬁt‘bﬁ)vl éstE’henyI 2 aza bi cvcl or2 2. 2l oct an- 5 one
Prepared using the nmethod described in Sunden, Henrik,
Prepagriusitd erocetine. A E8 .frodO tm-(1#R4,4 RABT-AagtiBled-Q-yé-bicyclo[2.2.2]oct-5-
olution of 2.4 m. of formal dehyde (36.5%in water),
NS . of aniline and 1.0 g of (S)-proline in 125 nL

o Rk Ve ERITR o PaPy B GEORFLSRBLERVEA Wt vt e

nd extract &g, Wi uene ani
KeRT T o o5y IR 2Rk &B%&Er%wdﬁ ot Pa oRy R g oqten-2v0-
aceticuatsd perteludyl ester puri fi ed by CC using Et OAc/ hept ane
1/5 to 1/3 to yield 1. 1 g of
K6ANS R24Bh ettPd-& Wwtbickdp[22. Aodleet-dronB- one a as
yellow oil. LCGCMS: tR = 0.90 mn; [MH +: 202.32.
Pragared2using the method described in Jung, Michael E.; Tetrahedron Letters 2005,
n v 2
46@6%%\%%}@5?'3};?30'%{)? ?rg PE% %sTéhgéﬁ‘gP%u%edéngé)ﬁdn%m éé)?nl' anh.
DCM werdadded 6.1 . dfr2eimexanone foIIowed by 14.4 mL of 2-cyclohexen-1-one at rt.
1 - 2= | - a: pbi I 2 t 5-
T, SUSERSRA e SIEE SiboTContE Bar 406 o Pne Bie,i3 mL of
trifl ugomsthanestifodicaatie masicadtiyr ajdedt Rhe r@acglom (Dm@tgrenwa$ Warmed to rt

on M0 Fontd 0,0 mign 27, of MRty e grop addega.0°C. the
ml>§tlllr)3 vmsefttlrred at rtdort ¥nin bod YHenesmporakslAo Hrynesad2((rific®ion by CC with
et R4 &0 Tk )
Et%&%{e%’[_(g %i‘?@cr 32372%;?)?' c(1§né%3) Qﬁméﬁ(}%%bﬁﬁb%c@p% 2Joct-5
en-2;deapdiroleridi ene was heated in a cI osed m crowave
tube at 900C for 24 h. The obtained brown oil was
LCtM$en =1¥p98 mirD{NA AHEHeMNIFE28t38d. The crude nmixture was
washed over a pad of Cellte (2 cm using 300 nm_ of
K6 M rackH RAZR{.ARY)-(R- vclo[R. A ocich-erFReyl)-acetic

égr{ %gt:gbétims r edi ssol ved in 10 nL DVBO and 3.2 g of
in5 n water, was carefully added. The
b i ok
Prég?fé& dﬁ%phjﬁé\g\greg%gw ﬁmel‘fcf(;gat 35 )géj tni:e% 13- ﬁﬁi ;ﬁfi bfcgclo[Z 2.2]oct-5-

en-Btaneconbi ned organi ¢ phases were washed 3 tinmes with

brine, dried over Na2SO4 and
LC-MS (major racemate): tg = 1.12 min; [M+H]": 295.38

K6B: rac-(1R*,2R*,4R*)-(2-Hydroxy-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-

acetic acid tert.-butyl ester

K6B.1: rac-(1R*,4R*)-5-Methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-one:

To a suspension of 0.5 g of phosphorous pentoxide in 30 mL anh. DCM were added
1.3 mL of propiophenone followed by 2.9 mL of 2-cyclohexen-1-one at rt. The suspension
was cooled to 0°C with an ice bath before 2.6 mL of trifluoromethanesulfonic acid was
carfully added. The reaction mixture was warmed to rt and then heated at 40°C overnight.

5.4 mL of NEt; were dropwise added at 0°C, the mixture was stirred at rt for 10min and
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concentrated in vacuo to obtain 1.0 g of rac-(1 R*

, 4R* )-bicycl o[ 2. 2. 2] oct - 5-en-2-one as bei ge solid.
WQARHOBIVRG(LCDCI 3) @ 6.42 (m 1H); 6.18 (m 1H); BCOB2(98/051599
1H); 2.96 (m 1H); 1.80 - 1.A40 (m 6H. K8A 2: rac-((1

Rt ,2R* | 4R*

NI Ve R BB 5L 50 BN GRS P8l 12 o

rac)( BRI @ RO thd/l-8]phehyl Bicyblof2. mpc( SehexormdasyatioWd®. 1)

using procedure A 1.5. 1H NWR (DVMSO) (mmjor racenate):
LCOS:Gr E10,990hih; [MkHI4 268.091H) ; 2.41 (m 1H); 2.15 (s,

2H); 2.05 (m 1H); 1.49 (m 3H); 1.36 (s, 9H); 1.30
K6B 12 rabk)l R*. 2R*. 4R1)-(ReHlydidhy:5- &e&ﬂ'l 6-m5heﬂ.\H’r)b1dﬁ@IA[2 2. 2]oct-5 -en-2-yl)-acetic

M&ﬁ(ﬁc@dﬁwé a@&eﬂc é,dd Ierf-@otv( é%l* . BRMOR

*V8- Met hoxy-7.10-(1 . 2-et hyl en) - 8- Dhenyl-l . 4-
Preghacedausing pmcéd&ﬂzd’élcﬁifreanacm RodRit)iSemeibiyl- Q—ﬁﬁem‘yj}-bmrﬁ/clo[Z 2.2]oct-5-
on03G- (7R * 8R* 10R* )-7 10-(1 2-ethylen)-8-phenyl -

A& OanpI ro[ 4, 5] decan-8-ol (internedi ate K1A. 3,

RS ShlpE By & T aggdge 123 g of Nt
S mggya%gma eg.et 101, idnstisbisung was conti nued

ove Thé T eat m Xt'ure was quenched

t Lhpo+ ST v,
Kﬁgon%gﬁ’?ﬁ RN GE D IS OS2 Aid, B3y S ELrpH o fitthren-o-
ylacéti acidaet. pui&l estehoxy-7, 10-(1 , 2-et hyl en) - 8- phenyl -
, 4- di oxa-spiro[ 4. 5] decane as yellowoil. LCGMs tR =
K60.19 sacefil R 4 REF MB G4+ $411 0-HexaarIra-3-ax0A .4ethanepliehapthrentR+
. 5R*V 5- Met hoxy- 5- phenyl - bi cvcl or 2. 2. 21oct an- 2- one
To prsepeensiPnfafdi g atpliosRheroug pentoid®in JQ @likEMaseywgrelaided 4.5 mL

of Iﬁhgttélyellcg{é) foﬁowﬂ%b o 46150 hERh-h 5:1tq?c'%{él\/%uspe&3|on was

nt er me usi ng procedure A
coobed)togq Cnwith an MBI-IPBGD-Ibsf@Fq 9.0 mi7 of Bigua@methaneadfoniciadrk was carfully

ad({éjR* hr 4Fg<act| mlxt re wa W rme t%rt an th n Qeaﬁed at §0°C overnight.
r oxy oXy- o- pneny I CVvC oct-2-vnac

18.8tmle obdFH weafetdrcmw% agdadedt Qﬁﬂeﬁ@rrebkttfme wr@srsired ARrtfor 10min and
then%ﬁéporg!%@*to )dgf? g??u‘?lﬁé’at%njo “dd with éﬁlb{ ll—%%%?ﬁ?%&% 3.4 g of rac-

, I oXasplr decane |nterne I ate
(1 Fid‘r%%: édi@s?e4 A19: @xam@rws oal ﬂnethea@@hmae)h.rertq?a&yeilowwl
[ MeH] +: 347. 54,
LC- MS 'tr = 1.00min; [M+H]": 225.10

K6C.2: rac-(1R*.3R*,4R*)-1,2.3,4.9,10-Hexahydro-3-hydroxy-1.4-ethanophenanthren-3-

ylacetic acid tert.-butyl ester

Prepared using procedure A1.5 from rac-(1R*,4R*)-1,2,3,4,9,10-hexahydro-3-oxo-1,4-

ethanophenanthrene.
LC-MS (major racemate): tg = 1.12min; [M+H]": 341.12

K7A: ((15,4S)-(5RS)-5-Hydroxy-2-phenyl-2-aza-bicyclo[2.2.2]oct-5-yl)-acetic  acid
tert-butyl ester

K7A.1: (1S,4S)-2-Phenyl-2-aza-bicyclo[2.2.2]octan-5-one

Prepared using the method described in Sunden, Henrik, Angew. Chem. Int. Ed. 2005, 44,
4877-4880:
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K9B:
rac- ((1R*, 2R*, 4R*, 55*) - 2- Hydr oxy- 5- met hoxy- 5- phenyl - bi
W@ I®BOBRBIP. 2] oct-2-yl)- acetic acid tert-butyl PERTE208/051599
Prepared in anal ogy to interjygedi ate KOA using rac-(?R
* ,8S" ,10R* )-7,10-(1 , 2-ethyl en)-8- phenyl -

To; I‘?H?O tl%)((];aoééeét Tg[cﬁ f#@i@é{p%(ﬁ ﬁ_‘%latwea[% ﬁ;’s?(rﬁ,a%mlme and 1.0 g of

(S)F;ﬁt@Iﬁ!iéahg*)ZS hR o‘FgMgg \msﬂadddg 8o ChttIdf 2cycdhbxeh51-oKO.Crhe mixture
rac- * r,0X net hoxy-.5-
Waﬁfgfré‘ﬁ BBya %U%ﬂcs"%d A effé?%'?%ﬁve@ﬁg'ag?%rThe organic

pha@ree\p@er dfled Bvaemnaino Ma,.80, and eoneshtatel IK9AcUs Tige tade (pfF&iuct was

10R* )-7.10-(1 ,2-et n).- 8-, phenyl, -

p“”f@d 3%98 Sh% %ﬁoﬁcé]e&gaé‘&n-%é _‘%%H}’J( F%%'S'érﬂeﬁiga‘%e“ §%‘/§.)’§:phe”y"2'aza'
bicy@p[@12.2]sqamb)onern 45 yeliedwile A 1.14. LG M5 (m nor

racemate): tR = 1.06 mn; [M MO+ H2O+H +: 297.46.
LCHASAR =0l min; BR+HIS-2020320xy- S' Hspiro bicycl o | octane

r - isobenzofuran)-5-yl)-acetic acid tert-butyl ester
K7 KPOA13.4S)45RS ¥ Rydrox@Rpheh (R a2d/bidykid[2.2.2]oct-5-yl)-acetic acid tert-
Ut t hyl en) - 8- ( 2- hvdr oxynet hyl - Dhenvn- 1 . 4- di oxa-

r4.51decan-8-ol and rac-(7R * SSI\/DR * ')-7.10-(1

Prepﬁ’reé’[ 85‘”Ss°p$?e("% ‘éqof,gﬁﬁeyb}’{@g%pée@o FIPROSIIZ2 slpcln-S-one.

exazpt mabihermtmnglboraénsuvmb nohseparatéd. THF anh. were added
dropwi se at -78C 36.3 nL of n-butyllithium( 1.6Min
LCHAS el diasferemisagtdrs ) trg0.90/40.B0mimi [M-eH]" t1318.48ame
tenperature a solution of 2.30 g of rac-(1 R* ,4R*
K8A: sac<{(IRbRBY,4RYE2HYdRixyettiayalo[2, 22]oct-54n-2-yl)-acetic acid tert-butyl
estef] di 0xol an] -5-one (internmediate K1A 2) in 25 nL THF
anh. was added and stirring was continued for 2.5 h in

Ksm‘?lr&é’g]:é R E%[ggale!i?‘zez]oft@%h%:pr@ xture was quenched

th Et OAc, dried over

A rﬁ%ﬁrﬁ% 61[9 oqwc!&é&gg@obﬁr&%{ %&H% 2 q B}e 1? yglgh al%gelﬁg\%a\gqgeated in
a clfset lnmcrmwam tubsca redf @ forrf&bh('l?ﬂ% 6bta®ﬂ brcM}R(‘)lI yag tdkgn(up in DCM
and Qi@ dp Sl Ritgashoa BUEHLOA & Gl 3 gmyusip 300 mL
of }’gem#EtOHe (9d) and ’rmmemat@ltratatm (vaBua. Th8$e|lo\&©RWa‘ﬁ-rediésolved in 10

mLT[ZN}IgOE)a)](hg %% %trcg)#ﬁ% di dsso \/%déﬁ( an%g/g%; gﬁlso%}gﬂaw gic%_dwghe resulting
bla¢krmidurerveasestaited)for 2 R at r) dif@ediwith e G+éftracted7BtirBes with Hept.

s gl BRAES g g 1 ffeS Wi e BB bige a0, anc
concéRrated’ it vapuoe d¢ wibtaime 100 3. &f BlcgdRAARD)- ticyc4o[2 2.2]oct-5-en-2-one as
beige solid.

"H-NMR (CDCly): 6.42 (m, 1H); 6.18 (m, 1H); 3.08 (m, 1H); 2.96 (m, 1H); 1.80 — 1.40 (m,
6H).

K8A.2: rac-({(1R*,2R* ,4R*)-2-Hydroxy-bicyclo[2.2.2]oct-5-en-2-y|)-acetic acid tert-butyl

ester

Prepared from rac-(1R*,4R*)-bicyclo[2.2.2]oct-5-en-2-0one (intermediate K8A.1) using
procedure A1.5.

'H-NMR (DMSO) (major racemate): 6.16 (t, 2H); 4.44 (s, 1H); 2.41 (m, 1H); 2.15 (s, 2H);
2.05 (m, 1H); 1.49 (m, 3H); 1.36 (s, 9H); 1.30 (m, 1H); 1.11 (m, 1H); 0.89 (m, 1H).



10

15

20

25

30

I sobenzofuran)-5-one To a solution of 0.72 g of
rac-(7R* ,8R* ,10R* )-7,10-(1
WQ 2008118267%€nN) - 8- ( 2- hydr oxynet hyl phenyl )- 1 PCT/IB2008/051599
, 4- di oxa-spiro[ 4, 5] decan-8-0jg (i nternediate K10A. 1 ,
m'nor racerrate) in 7 m DCI\/Ivvas added 1.0 nL of TFA at

K98nq TPRAH RGN R ke o anethay-erateey b Gl aaloct-2:v1-
acélwa(flded't-b)atﬁ:GsWrth Hept-Et OAc (9:1) to yield 0.30 g
of rac-(1 R* ,2R* | 4R*

K9A-13PHhcepuedd bi 4y cdcal R* 8R21 ORY)-BAMBthbxy-7,10-(1,2-ethylen)-8-phenyl-1.4-
d.isob.e ran)-5-one as white solid. LCGMS: tR = 0.89
—é@ﬁ"#}r@%@é}é@%m+ 270.41 . K 10A.3: rac-(1 R* ,2R*

To)a 5S°H{98P oXy285 1 i PECOR SR KB )2 YrJedralhyen)-§-phenyl-1.4-dioxa-

spucx@@ﬁ]elezaﬁ &bant)teﬁngdléteaﬁat:% aniaci idorhen) i ® uilyTHE SMees added 123 mg

or oGRS EEicb ] R firsirst ot wEDa - ang oo e ms gppgs ey 10 min

andmt&rn(ng nae coetthuatl @v&lﬂg@nt 3) rtuﬁ'nm@apﬁrcmmokture w%us]quﬁnched with water,

¢
exfdith Budnd eahidy MASORFg SortisRRa I yro. . pigp 9:32 mo of
rac- (zRo,eRameRz 8nnetbbgyri A0 2rgthylBr )y8-pherot jdediaca-sbiro[4.5]decane  as
| ert butyl ester Prepared in analogy to internediate
YelRYAA: using rac- (7R * , 8S* , 10R* )-7, 10- (1

"C"\is'g oidagé;%?‘”r B'Y'%%%‘gé]g?“ge ‘{(]Fy(u ﬁ? gwr{e)dl ;t e KIOA 1,
| .

(506 5 0 ]

Preﬁgﬂ)e nzof?or#dagaoﬁq7get8ﬁ )%Rg? -8- [n]ethOXYIZ 1|0_(am ethyl§%)18 phinyl 1,4-dioxa
spirdg4. (S]ZJe@anm(mtarnﬁdchterﬁﬂhd))(ympg@lndedmeb%ilnﬁyI ) - propyl | - met

hyl - carbanmi ¢ aci d benzyl ester To a solution of 0.95 ¢
LCAMS Be Ay oxire 8l bid+GHsGRl H3712-39ni no) - butyric acid in 20

m. THF were added 3.3 m. of DI PEA 0.61 g of HOBt
W&ém@wwﬁ png thopsy- 5epheiny- -bicyalafR.af]oct-2-yl)-
A BRLIRX ¥siBENZEne- 1 , 2-di ami ne di hydrochl ori de was

xture vvas stirred at rt overnight.

Pre\%g];éﬂf atgd. aq rao#\gn * S BRYL4. %Eﬁéﬂgzam et&gléﬂpgﬁﬁ&ill 1,4-dioxa-

re separate d 't he or’gani
spitpl4-Pldecarteelinigrmisidiniel KBA Ganbiog prapsdurevier® dri ed over
SO, and concentrated in vacuo. LCMs: tR = 0.73
LC $1(m{3JWPrH]C$matﬁOZR56| 07Bmin; [M+HB- 3478 Di met hoxy- 1
H benzoi m dazol - g/ %I—Pr opyl | - met hyl -carbam c acid
K9Ben zipe-((1R*,2R*,4R*,55%)-2-Hy droxy-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl)-

acetic acid tert-butyl ester

ace‘%i

Prepared in analogy to intermediate K9A using rac-(7R*,85*,10R*)-7,10-(1,2-ethylen)-8-
phenyl-1,4-dioxa-spiro[4,5]decan-8-0l (intermediate K1A.3, major isomer) in procedure
A1.14.

LC-MS (major racemate): tr = 1.06 min; [M-MeOH+H]": 315.45.

K9C: rac-((1R*,2S*,4R* 55%)-2-Hydroxy-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl)-
acetic acid tert-butyl ester
Prepared in analogy to intermediate K9A using rac-(7R*,85*,10R*)-7,10-(1,2-ethylen)-8-

phenyl-1,4-dioxa-spiro[4,5]decan-8-0l (intermediate K1A.3, major isomer) in procedure
A1.14.
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ester To a m xture of crude

[ 3- (2- am no- 4, 5-di net hoxy- phenyl car banoyl ) - propyl ] - net
wWhpiosasdezdri c acid benzyl ester acid (obtai ned PEDB2008/051599

4- (et hyl ami no) butyric aci d_gnd benzyl chl or of or mat e)

in 6 nL toluene were added a few drops of DVF and 358

LCQ@I%%%E%%%%mRrﬂ G B h RS 2873 o ocs
<tffyani o piaed advARhER A DHOBRTaH %ﬁ%'oi'f’e‘% 2Jolfane2.1-

isobeg2¢fucar))tapipacews acidteredbuopestdydSO , and concentr at ed

in vacuo. Purification by CC Et OAc- MeOH (95:5) vyiel ded
K10A .6 5rag- (ER* BB* {GRG-7,. - (r‘lﬂ htthxl‘een)k8 (2 hydroxymethyl-phenyl)-1.4-dioxa-

] . \Y, g
Dhéd\ﬂﬁHMdloaMomg4,5@an-BQ3 (5, 6 Di met hoxy 1

H benzoi m dazol - 2-yl ) - propyl 1- net hyl -am ne A sol ution
To afsoQuti6b og7 Qf) d S-Xtphotdemat hlocd}ol in 75 mL THF anh. were added dropwise

Z0 | Vi carbam c
at E’@E;&% eg} % ?]utyzllbt)é#b Et @Rf gxan\?ZCAJ’hetr gdrrlgg f? m|n ?t the same
teniyizrdtefeorae Q.(ﬂﬂlldmg aff 2130 vg ()/oﬂ:’dbC(Mk*rlﬁ? &ddwblcy'd'le[Z 2. 2]octane -2,2'-

A t r der a_H2 -
L %?ﬁo@%n er 8” LHt F%%\éﬁﬁ‘ﬁgtﬂ%&)ove n’ﬁbﬂ#'% anh, Was added and stiring was
corpiadedforxh htne ttan doaliag Iiathg Tivetrbadiot thuréEWéquyemtmhdleth sat. aq.

NH?{;'IE %rétr%c?%f ?iv% L%E)?Agndri_fdo\éﬁ;m 9n§(§é équ? gncqrbtrated in \{a]cuo The crude

prodetthyds urifiee b@lsﬁi(ywlmd\i\em-lEItOAt(} VBto yietdH.66 ¢ &f |thenm|nor racemate,

B L T

splm[@{:}};dbﬂ:am&{oh)ds }@I‘ro\me)lltdmd 1.4 b @hithegmbjen zacardde obe-(7R*,8S*,10R*)-

l,o e synt he

7P R N VIV B G tommmsiro. S eapiBaply g2 vetow
oil.met hyl -am ne BB2. 1 3- Met hoxy- 6- net hyl - benzene-1

, 2-di am ne 3- Met hoxy- 6- net hyl - benzene-1 , 2-di am ne was
LCa@(hiesi medmbie) st siethlining [18-H3O0g HbT 273.39.

1- met hoxy- 4- et hyl - 2, 3-di ni tro- benzene (Can.J. Chem
LCOBS 1R33r kR4Mate) A8 7)0.7hmird MO +Bj O 3.4Q.acuat i ng 3

tlrres Wi th N2 and addltch{)n of 450 ng of 10vvt%Pd/C

. or rnlght |Itrat|on ovea pad ofcl |te
—aﬁf}’l—m:@?-ng—w'sog gl gner ot Et()—l yi el ded after
Cc a | *
To é’%‘ﬁﬂkh b @y ﬁ Fﬁaben ene 1‘6]22 57> 10:(1.2-ethylen)-8-(2-hydroxymethy!-

OXy- 6- net l'am' ne a
pherghNst- dtqua-sp(Do[A,@]dﬂCﬁn 8fq{/}+(}qterme:dage 36 0ABB2Mor racemate) in 7 mL

Ddﬁy)vgeaz algﬁéd' )@’mﬂ cgeI(Fllg/gt é"C lq_e rea%tlon mixture was stlrred é)vernlght at rt

nzoim azol pr opy -am ne Prepar
and them @npentrededy/inoracee-hife trede @r@lumt was gurfiedney € with Hept-EtOAc

©:ANakoaYyikig t BBMEYNOLS  rac (1R*,2R*4R*)-3'H-spiro(bicyclo[2.2.2]octan-2,1'-

isobenzofuran)-5-one as white solid.

LC-MS: tg = 0.89 min; [M+CH3;CN+H]": 270.41.

K10A.3: rac-(1R*,2R* .4R* ,5R*}-5-hydroxy-(3'H-spiro(bicyclo[2.2.2]octane-2,1'-

isobenzofuran)-5-vl)-acetic acid tert-butyl ester

Prepared from rac-(1R*,2R*,4R*)-3'H-spiro(bicyclo[2.2.2]octan-2,1'-isobenzofuran)-5-one
(intermediate K10A.2) using procedure A1.5.

LC-MS: tr = 1.06 min; [M+H]": 345.66.
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descri bed for [3-(5, 6-dinmethoxy-1

H benzoi m dazol - 2-yl ) -propyl ] -nethyl -am ne. LCMS:. tR
we2@8826m n; [ MHH] +: 234.18. BB3. PCT/IB2008/051599

{3-[4-(tert.-Butyl-dinethyl-g|anyl oxy)-1

H benzoi m dazol - 2-yl ] - propyl }-nmet hyl am ne BB3.1
K1§|§( A nS%tcyng LEPLRY LRS! d A o R HEE DRy dI0[2.2.2]0ctane-2,1'-
isoBeqzsfutan) Bayly-beetiaadit Yért butydegterxy) - benzene- 1

, 2-di am ne was synt hesi zed by di ssolving 4.86 g of

Pr@aaeouunmlm@yp@eneimedmtéwma lﬁtayl raoq7 Rige* 10Rt)-0f1061 2-ghylen)-8-

0 by 3.2 f azol e. :
BN IR oBTRIGHE i fecd AR meRt ey apad.  major
isoplegde pwrsdsepedrtt.ed, washed with sat. ag. NH4C and
dried over MgSHA. Concentrati on in vacuo afforded 9.0
LCav®ftr 3-1(@%mtn; {Ndtit 1 348.5¢et hyl - si | anyl oxy) - benzene- 1
2-diamne as brown oil. LCMs: tR = 0.80 mn; [MH] +:

M‘plﬁﬂél nmet hyl - si | anyl oxy) -1
BB, o R PLE Sy et R ST B ATy ARRe
BB['_Jé %@:)ﬁ:ﬂﬁo 4n,§ é%t@ X{-éh%n&lggrb%{)glf-ﬂﬁ)&ﬁﬂ%%ﬂ%grbaﬂ{c acid benzyl

ester benzoi m dazol - 2-yl ) -propyl ] -net hyl -ami ne. LG MS: tR =
0.70 min; [MrH +: 320.37. BB4. [3-(4-Methoxy-1
To -areelhljdn of $196 e Ad benzyoxptarboryl-inegrybpiirio)wetyrig lackhinn20 mL THF

We%rg grenig%ferﬁlz 35\‘ &?E@é¥%@%&0§?%ﬁa@bﬁgﬁ%§§tﬁrnstirring for 5 min

1. Owaf é@ydlmgthphygbﬁmelm@dlﬁ-d@gdme Bidgdroehloride was added and the mixture

. i - Y. i m Z -2 -
wok ke L BRI A BERE TSl b sy, prases vor
semﬁe@@nd@%organic phase was washed with brine. The combined organic phases

welclifelr JAPRESRR X BEnEpl i daga) - 2- 1) -propyl | et by

SO ropoxy enzene-1 ,2-diamne To a

ch\ﬁé_u[tl_ 'fnz[158\9+m &gdr;o 3- nltrophenol in 10 nL DWF

wer e a and 3.6 nL of 2-iodopropane.

BBTPe[?,r @%blrﬁ&h&ﬂﬁﬂ-‘jb@né’éﬁﬁ.d%&élﬁ ﬁﬂpr%bvlf mefVRESL IR Rfbenzyl
€n concentrated | n vacuo. € residue was taken up
esteh sat . ag. NH4Cl and extracted w th Et OAc (3t|mes)

The organi c phases were conbi ned, washed with wat
Toppi Meixiugr | efd Gyds NySamined. Qz@n"@émxmh@wlq:afb@ra@ﬂbpropyll methyl-

carBHMcf 'a%ﬁlt IRAZRY e&@r Wdd (%B%d"@t%f'n (@(rﬁéthﬁ“aﬁﬁfo‘?&ﬁyrﬁr Zcid and

-1 SOPr opoxy- nltro-p | am ne as orange oi |

berﬁz&lcky@rofpwaiebmg@;m{q pluenenwgre: a ¢ plew drops|aitiMh e@fj 358 mg of
TséHZanQ tRE r@adtléﬁﬁ’fl)@iﬁr%x\bia@hé‘ét&(ﬁ ‘éf h’@t@@yﬁo@@mﬁ thé‘ r’rﬂ&gwg\‘re Saturated

OH was evacuated 3 times wt before
20 AR GO PR NS askbat INTRRESA 1S sPPATFRE GNd I banic phase was
Wa§ﬂéd' WG BRAE" TRe F@orﬁ&ﬁ&? p&@étﬁc(ﬁﬂ‘lslego\ﬁbref errle@ Bver MgSO., and

Filtration over a pad of céelite and washin
concentrated in vacuo. Purification by CC EtOAc-MeOH (95:5) ylelded 0.65 g of [3-(5,6-

dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-carbamic acid benzyl ester as brown oil.

LC-MS: tr = 0.74 min; [M+H]": 384.49.

BB1.3 [3-(5,6-Dimethoxy-1H-benzoimidazol-2-vl}-propyll-methyl-amine

A solution of 0.65 g of [3-(5,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-carbamic
acid benzyl ester in 10 mL EtOH was evacuated 3 times with N, before 100 mg of 10 wt%

Pd/C were added. The reaction mixture was then stirred under a H, atmosphere (balloon)
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with Et OH yi el ded after concentration in vacuo 4.2 ¢

of 3-isopropoxy-benzene-1 ,2-diam ne as black oil.
WQDORMB326tR = 0.48 mn; [MH +: 167.05 BB5.2  PCT/IB2008/051599

r3- (4-1sopropoxy-1

H benzoi m dazol - 2-yl ) - propyl I - rret hyI am ne Prepared

at {thgé?ﬁt%phjﬂgrtg@ bg%%jfcglceéllg acg v%as nwlﬁn@ L%%SH yielded after

coddebemxm i daicab - 277 | hg Pofo 34, 6-aetdibidxyatH-benzdikidiEsl-2-§R)-propyl]-
8 & | H +: 248.34. BB6. [3-(4-Ethoxy-1
mef_|_y QW%lﬁyd’g WI°'2- yI ) - propyl ] - met hyl - ani ne BB6. 1

tho enzene- 1 am ne Prepared from i odoet han
LCS dRal ‘b@m{”oﬁ\gmio?pr’r%o%ioxy benzene-1 , 2-di ani ne.
An%‘lgg?% IL:? RB?( pri)cedure desL:Ng_é_cq for }(?:()'5 g%%‘?ﬁhoxy 1H-benzoimidazol-2-yl)-

proylbeatioil- gmdmztbé f@lowing h@naipyitidzoled iajdgueniwees 8yrehssized:

from 3-et hoxy-benzene-1 ,2-diam ne in analogy to the
BBR2et [8a(TsMdthoxyidaadtHyd1 HF3enzoimigladolkay hgueypyll]-methyl-amine

H benzoi m dazol - 2-yl ) -propyl ] -nethyl -am ne. LCMS. tR
BB2.103Bletndxy:6- -benz284-13BdiaBB®

2- ( 3- Met hyl am no- propyl ) - 1H benzoi m dazol e- 4- car boxyl i
3-Metbw@iyeb-methylberzenerl Pdiepm'reedNa‘sr cymtPeSzel dw sospeEdig .3 g of

e 2SSy L g8 A, 48R 100

EtQI3- vacaatiign® times ywith Ny bedhzdditiordaz 650 thgyof) 10wt% Pd/C. The reaction
mpgtﬁlrg%é%g 'sth}éJh%de?"Q pl?'atrﬁ&'p%ﬁe Eb%llgong'o%%rr{@rﬂ.; FiitMTi'c;um over a pad of
celite (@Bd MeashingamithotQsr ophy EJOH Hidier afteri dansingatiorc v baoyd .2 g of

j 4- di b
oS PRy P e e UM SR SR 20047 0(5) . 201

gret hods d bed f

LC@”%L@‘?}* A P T o m dazol - 2-y1)-
BBErZOEiY(IYIMQfﬁEz‘E\Xh 1A et Mitiqd 312 Bt il Rt MAthe

40. dJ. . DbDbJY. c-(4 Vel TTOXYy- 1

Pre'ff)L ﬁﬁém%}ég}ﬂééntgﬂ 1&9%&']&} F@:tori]é/rjrﬂhéniinn%PﬁBg)Ptqg eﬁe}ze methods

OXY- I am ne 1 n anal og
de%bﬁ‘bfﬁ [%éﬁs@-dlméhiOWo‘rH penzoﬁﬂl@amlﬂesﬂhl@rfopylltmethyl-amine-
H benzoi m dazol - 2-y| ropyl ]-methyl -amne. LCMS: tR
LCMS). a6 Ofzhmir]; i+ 2 2 .17. BBL1O.
B,.L: EG Met hoxy- 1H- benzoi m dazol - 2-yl) ;E - met hyl - am
BBgn e {Pie(iert cButyl- 6rmelthu’esllﬁ5wim%ﬁtleb@29lm Hﬂorpnyl} methyl-
amdsl ogy to the nethods described for

BB3.1 3-(tert.-Butyl-dimethyl-silanvloxy)-benzene-1,2-diamine

3-(tert.-Butyl-dimethyl-silanyloxy)-benzene-1,2-diamine was synthesized by dissolving
4.86 g of 2,3-diamino-phenol in 80 mL DCM and addition of 6.5 g of TBDMSCI followed by
3.2 g of imidazole. After stirring overnight at rt water was added, the organic phase was
separated, washed with sat. ag. NH,Cl and dried over MgSQO,. Concentration in vacuo

afforded 9.0 g of 3-(tert.-butyl-dimethyl-silanyloxy)-benzene-1,2-diamine as brown oil.
LC-MS: tg = 0.80 min; [M+H]": 239.33.

BB3.2 {3-[4-(tert.-Butyl-dimethyl-silanyloxy)-1H-benzoimidazol-2-yl]-propyl}methyl-amine

Prepared from 3-(tert.-butyl-dimethyl-silanyloxy)-benzene-1,2-diamine in analogy to the

methods described for [3-(5,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amine.
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[3-(5, 6-di met hoxy-1

H benzoi m dazol - 2-yl ) -propyl ] -nethyl -am ne. LCMS:. tR
we2@84%6m n; [ MH] +: 220.28. BB1 1. [ 2-(7- Met hBXE/EBR2008/051599

H-benzoi m dazol - 2-yl) - et hyl Jggret hyl -am ne BBl 1. 1

r2- (2- Ami no- 3- net hoxy- phenyl car banoyl ) - et hyl | - net hyl -

Lo £ mbu BRIy | - ot ﬁ;; Tk oo o ?clzi 35
BBBW%"@%?%-m@}ﬁﬁ%:@éf%%‘d‘éﬁ@%ﬁﬁﬁpaoéﬂf-@@ﬂ?ﬁ-ami"e
PrepRlEt, (o R RBRF sl oMLt 1 2 iR 1 Me G 86 41, 4062-

407 tire analdée toothg anetbogEhdeseribed fond3(e6-dishéthoxsat H-bagzoimidazol-2-yl)-

; Nall-%l drrnl ed over MySO4 and concentrated on vacuo to
pOW g {j‘eof [ 2- (2- am no- 3- et hoxyphenyl car banoyl ) -

Lofhlh AP T AR R 0 i o [kl 324, 95, BB
BB% oEkGaaptRAI Y ereipidesattnyerearims i aripe

f 2.1 f d
480 ‘LO‘% thz esp&lgj rT%F]]elocarbangylo) gtrﬁyle] net hyl ca

To abﬁm@g?oggd%itbﬁggg ?(pgtn}g Qrﬁ)ﬁ&%.ﬂ in '18 0II)WIF ngéeédo(édafb% of K,COs3

e reaction mxture
and:arﬁcmhtcrfa&-ledomnplarm;rThbl redcttw ragtuwe wasetidad at ot w&hlght and then
f
Cor]]&eatrgtgg Irr]n[véazol J%?;((Met yI R |11 _sggr qarNHéCI an(g_j extracted with
EtQAa (3 timiga}. yllheesrganic a@ag@awgee f:@rahmeqi,ONa@edt WRith= waterQbrine, dried

i (e r hox¥el
oufl Bt ARG R it Bl MKehuy eiagent (o
affgfled 52 @of&-lsgprop@cyfa-nm@tp’(@mylamlne as orange oil.
H benzoi m dazol - 2- yI )-ethyl]-nmethyl-carbamc acid
LCtNS:ttz =HLR5/Mire §¥eM]"i 1971@.nl. DCM was treated with 0.39
nmL of TFA and stirred overnight at rt. The reaction
A selutionrod Siag of @risentopearyedinitra-phgaylemineddi 199 ohly &dOHwaORyacuated

3 t@ﬂg WRERL, f%tdbodhg%elg)%?ﬁdlc%ﬁ% (go:egaﬁ'ﬂ&'rgélftgﬁ négteure was

hases -t he wat er phas
stirrﬁgi Lgfde[ gJ—({ﬁ.tmgmﬁ@)@(bglloon) for 6 h. F|Itrat|on over a pad of celite and washing

. t -,a:N] i I
Wltilgwﬂ@%ldgdfgﬁpk%&e%g%tl |HW5&UW:¥Q:3@I%ISE§I®-%§%§&-1,2-d|am|ne
as pigck §il-6- Di chl or o- 1H benzoi mi dazol - 2-yl ) - propyl ] - met hyl

-am ne Prepared from 4, 5-di chl orobenzene-1 , 2-di am ne

LCiMS dr &l Qofymine [ hia]” n1=ﬁ7H1:§3Is descri bed for
3- (5, 6- d| met holx -

0.64 m N, [MiH + 258, 25
Prepared from 3- |sopropoxy -benzene-1,2-diamine in analogy to the methods described for

[3-(5,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amine.
LC-MS: tr = 0.54 min; [M+H]": 248.34.
BB6. [3-(4-Ethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amine

BB6.1 3-Ethoxy-benzene-1,2-diamine

Prepared from iodoethan in analogy to 3-isopropoxy-benzene-1,2-diamine.

LC-MS: tg = 0.43 min; [M+H]": 153.26
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BB13. 3-Pyridi n-3-yl -propi onal dehyde Prepared as

described in J. Med. Chem 2004, 47(10), 2414-2417.
w@BDa/13763 ( 3, 4- Di met hoxy- phenyl ) - propyl ] - met hyPCHIB20€8/051599

Prepared as described in Hengartner, Us; Ramuz,

Henri: EP 388739. BBIS.

Pr%pa %‘J %ﬁorﬂ%hﬁiﬁ?ﬂi‘i?”ﬁﬁ%%y@ d'?m’i“%S‘Bu'%ﬁP%'o% [uthg RSO geseribef for [3-
(5, 8dmet|DM§ Webenzddiedza-25y 1 gpropylKaedyl-amihel. 5 nlL of
i odoet hane. The reaction m xture was stirred overni ght
LCaMIS rtk = OTsiemsn [MeR]: 288s33.enoved i n vacuo, the residue
was diluted with sat. ag. NH4Cl and extracted with
BBEt C2g¢3-{VEthylariireo-pramh)-tH-beazaimidazobe-¢ araoh svadicacitd methyl ester
washed with water, brine, dried over MgSO4 and
Preparegeingm &tdiaimimovizanzoic deisr inéihgladsitearr(J bifle€Chem. 2000, 43(22), 4084-
j t. - f
<08)) (TR ITBL R FrBbe ol & Sfeony 1 Hosrgmigazol2- vy
propgll-hethybeminedlC-Ms: tR = 0.98 mn; [ MtH +: 267. 36.
BB15. 2 3-(3, 4- Di et hoxy- phenyl ) -propionic acid To a
LCS Uk F @A Dmind [4HL): 2568.37.
3-(3, 4-di et hoxy- phenyl )-propionic acid ethyl ester in
BB8. n2-(EMethyleminergcay )61 H-Degzaimidazote-BRarbivxydiclacitimethyd ester
mL H2O and 5 nL MeOH The mi xture was stirred at rt
Prefpared3iorm &.4-diamincetzanepigraciti methyleesigidEvhbied sieen 2064.619(3), 291-

Y |

208 Ry hd R A PR IE S b AR ol 2.
progyli-meltyl-gioine. The resulting white soI id was filtrated

and dried to yield 0.67 g of
LCMP:3r & %%mmﬂ\ﬂﬂﬂhe%ﬂ 3L propionic acid as white solid.

LC-MS. tR =0.82 min; [MH+ 239.30. BBI15.3
BBY. ([B-@- Metlstomsxw bmm)dm thyropybmethemmiweTo a

solution of 0.72 g of o .
Preparegl @omjmgiyy-phergne) L.adeniemincaraiedy ionthe methodspescribed for

s " £ t, 0.63 f
- SRR S PoBhes ol R R Tl o ©

LCWI&‘WLQ) yesiheatgd: 200 f.cl osed vessel overnight at
700C. Further additions of MeNH2 were done during the

BEABX{3-GAMBtNOK)AHIb A4 B35 - ﬁ%%r@ﬁ?ﬁ%tﬁ%(ﬁﬂlden vacuo,

the residue was taken up in Sat and washed

Préﬁ#aFéH ﬁér@%m@@?@(y EB@Z&\%Q@%%%&W i1} §né/f8‘g§yetocl‘ﬁﬂbhélﬁgds described for

wth brine, dried over MgSO4 and concentrat ed
[3- Q5r5 @'H}ﬂf@xyﬁtﬁ\’li)?ﬂzéﬁ’ﬂ'fj%%?' BW')CKEOW']rrHetEV@X&'”% el ded 0.16 ¢

f 3-(3,4-dieth 1) - N- et hyl d
|_c§|,)\4,$,t@|(045m'me[|\/|53ﬁ|(]¥ﬁ3 yegy!) - N methyl propionam de as

BB11. [2-(7-Methoxy-1H-benzoimidazol-2-yl)-ethyl]-methyl-amine

BB11.1 [2-(2-Amino-3-methoxy-phenylcarbamoyl)-ethyl]l-methyl-carbamic acid tert.-
butyl ester

To a solution of 1.35 g of tert.-butoxycarbonyl-methylamino-propanoic acid in 50mL DCM
were added 3.4 mL of DIPEA, 81 mg of DMAP, 1.0 g of HOBt, 1.5 g of EDC and 0.91 g of
3-methoxybenzene-1,2-diamine. The resulting mixture was stirred at rt for 3 h and then
guenched with water. The organic phase was washed with sat. aq. NaHCO,, dried over
MgSO, and concentrated on vacuo to yield 2.9 g of [2-(2-amino-3-methoxy-

phenylcarbamoyl)-ethyl]-methyl-carbamic acid tert.-butyl ester as brown oil.
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LC-Ms: tR=0.78 nmn; [MH +: 252.32. BB15.4

r 3- (3, 4- Di et hoxy- phenyl ) -propyl|-nethyl-amne To a
waloatswm of 0.26 g of PCT/IB2008/051599

3- (3, 4-di et hoxy- phenyl ) - N- mehyl - propi onami de in 5 nL

THF was added 1.4 nL of a LiAlHA solution (2.3Min

) eact nmxture was stirred for 1 h
LC: th'f{ ;memgﬂ'\g 'ﬂf :?Z o rt, a 1M NaCH sol ution
adde ]

butyl térlltrate concentrated in vacuo. Purlfl cation by CC
with Et OAc- MeOH (7:3) yielded 0.13 g of

A BQuiich 4_)=fd2 et hoafy cplueny2 ][Z—anhcnp}yﬂ nethexirphe@yicaniearasy!)- ethyl] methyl-

carb SSRGS e R iarR, 10 Mg Ao ieid, Mot ot BB S o 2 . The

reacBor( Bidtuial @tk occoncertesyd )andt ﬂnylflbddm’ B@mwith aEtiCd\c to yield 1.5 g of

AR BRI i Feaf el o e oo
orahge foanbut y| ~ est er Am Chem Soc. 2004, 126(46),

15030- 15031 ) in 20 mL DVF were added 8.1 g of K2CO3
LCanigt t4 =0.7mot, [Meldpeddee. The reaction m xture was
stirred overnight at rt and then concentrated in
BBYh8uo. TI2e(7rMsthdxie 1 Méventcik@azalR-wi-ethyg-atethyiddGle
solution and extracted with Et OAc (3x). The organic
A sphidise of Wvergeofad i {hmetharyt 1esinadinazol-Aeyt)@thyllonéthy:carbamic acid

er Bl SRy PER UFEREEROR Kok AL A g e grmight ot
Thefredclio Inidtuck whme@‘tatqd n mduly)l }edmpb’achln AeMaand treated with

dlltftﬁﬂfbpfj%g SE8Eudh ofytﬁé 0¥k Rk the-FalP & Fad yipnitbdl to yield

38@mEf 2-Oi-methoxy-1 I:iktmmybm@tzby?atﬁertwumtaylamiue asheigk solid.
6.5 g of [2-(3,4-diethoxy-phenyl)-ethyl]-carbamc acid
LCiM@:ttz =I9.43/Mnire §¥le]"i 206225.n. DCM wer e added 5 ni of TFA
at 00C. The reaction mxture was stirred at rt for 30
BBt n[3ndetrDinideroetH-Henzoinfid Zoik2nd)-propyedethyf-amine
stirring for further 2 h, 1M NaCH sol uti on was
Prapagsivsore dtdisblorobieazenext.drdiamine iernalagy tedthevinetaogd described for

S B g ook e e P R, Bt 16

|.d et hoxy- phenyl ) - et hyl am ne as
LCM\” |18 0.4 i [ el e 48 51 XY n: [MeH + 210. 32.

3335315 PYridfi g;’wf, %,gﬁggwy@enyl Vet hyl | -ethyl -am ne To a

sol uti"on of

Pre%a(é’dé’s @BS%F.MM Jﬁ\h&f‘ﬁh%meﬁm am’mg d4A4340k. MeCH vere
added 270 ng of 5w % Rh/ C and nL of MeCN. The

BBﬁzaqﬁJ(@n DTmetvE 8 -¥RehydLp ?gq n%lﬂ?FarﬁiHéz at nosphere

(bal'lToon) for 3 days and en filtrated over a pad of
Prepaltdd & @adriv@singtngbitRer, Urs; Ramuz, Henri: EP 388739.

BB15. [3-(3,4-Diethoxy-phenyl)-propyl]-methyl-amine

BB15.1 3-(3.4-Diethoxy-phenyl)-propionic acid ethyl ester

To a solution of 1.9 g of 3-(3,4-dihydroxy-phenyl)-propionic acid ethyl ester in 3 mL DMF
were added 2.5 g of K,CO; and 1.5 mL of iodoethane. The reaction mixture was stirred
overnight at rt. The solvent was removed in vacuo, the residue was diluted with sat. aqg.
NH,Cl and extracted with EtOAc (3x). The organic phases were combined and washed

with water, brine, dried over MgSO, and concentrated in vacuo. Purification by CC with
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100 mL MeOH. Concentration in vacuo afforded 0.4 g of

[ 2- (3, 4-di et hoxy-phenyl )-ethyl]- ethyl-am ne as yell ow
W@R008/1867M5: tR = 0.64 mn; [ MrH +: 238. 35. BBRTI/1B2008/051599

3- Met hoxy- 2- net hoxymet hyl - 2-gget hyl - N- ( 3- oxo- propyl ) - pr

opi onam de BB17.1
Et%q( é?%t &cﬁi;q%mé%edgjl’ gp%l Vg (é"itJ“ &ﬁgxyzphréﬁg/lr)] pr prlrc?ntlchgcid 2etr?ﬁtester as
yel@wnat hoxy- 2- met hoxynet hyl - 2- met hyl - pr opi oni ¢ aci d

(prepared as in EP609058) were dissolved in 49 nL of
LCIMBNtard.d2min; [MfHTHEG7.361. 4 nL of DI PEA, 5.84 g of

HOBt, 7.07 g of EDCI and 5.45 g of
BB35.2- di et Bg3y-Mietbpxy-pinanyd-pregieniadddd sequential ly. The

m xture was stirred for 23 h at rt, diluted with DCM
To angblutias vé 0.941 d bf 3-63,4-dNadREPhenyippropaniccagihathgl ester in 6 mL EtOH

woll AR oo TR 0 LA BT TR v

stirtegipbla efbEBONN. f Themredttiort miXilre was éherandndentryiedl id vacdd and the

of L
res&“?s‘fvés- PREIRBSY DEMEERN Yrater -ANh 6% 2 lNRe B0 Y R A1 Spafpled and
acitifigd withdN BiCanitaereaslitiag ywité @olic vasifitratddamndvBri¢CRCYi8Id: 0.67 g of

3G pyetiSuitbyn gigplond agd Byt B, 6 07 oy 4 15
B17. 2
LC s { mox%zlrﬁgrﬁg\ﬁ%&ynet OB - 2- et hyl - I\I-(3- 0xo0- propyl ) - pr
f

BBY -. onarm ges 3¢, &ih3 xynet hyl - 2- ne

To%%}tﬂﬁﬁ@ﬁ?ﬁ@o‘ﬂ?h@rﬁ Jetﬂwo@ phé@l)é}??ﬁlgﬁlgam% ?@Hﬁ.ﬂgl—ﬁg@g}re added

e m xture rred over
1. 6rmL of) Detioh 4 g tof HExt, 0.8B1dCD ED G add dQ trmlaot MdNan {23V DCIHF). The

o, PGSR IEIELES MBSl By SN oot o

MedliHa dieererdors dafingihe neytr 13 h.ethebyix@@e usisrigerhepicantedted @Agacuo, the

res[agf_u%:en 3%‘9‘26& mt0 a%%%‘reﬁlt%ﬁadé?ﬁ#ev%%)#a %tﬁ ,Qégég (pr)qfhe %rganlc layers

wergr opinbmadi d@she Math bihes adrigsR /o@e6 MgBGn; apdvkddpeentated in vacuo.

Ul OBy 5 nehTORE (42828 318,91 5. B Aoy methyt
proPioppaNdedasf gabith 2- met hoxy- 2- met hyl - propi oni ¢ aci d

(prepard as in J. Am Chem Soc. 1948, 70 1153-8) in

LCM}%H@Q)D Tomirh M hidl iRAPs32descri bed for

3- met hox met hoxynet hyI
BB2S.Aet hyl E”)P\(-B(‘RD SIOXHOBE

0.41 mn; M+H] +. 174, 39 BBl9 . o
Toz solgianeehyL6 g pB3d%d=dirtoptnhepy opi-Bathiyi-erernapigecd 5 mL THF
wab 8 H’%zd?ﬂ?ﬁf ﬂ'l_rﬂ?tahMATl-BrsQ)%tBﬂykb SMIOFLELal P ABTRVESRN Mixture was

coupl1ng reagent 1 n anal og
stirred for 1 h at rt and for 2 h at 60°C
The resulting mixture was filtrated over a pad of celite, washed with THF and the filtrate
concentrated in vacuo. Purification by CC with EtOAc-MeOH (7:3) yielded 0.13 g of

[3-(3,4-diethoxy-phenyl)-propyl]-methyl-amine as yellow oil.

t rt, a 1M NaOH solution was added dropwise.

LC-MS: tgr = 0.66 min; [M+H]": 238.35.
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to the nethods described for
3- net hoxy- 2- met hoxynet hyl - 2- net hyl - N- ( 3- oxo- propyl ) -
WEe@piseam de. 1H NVR ( CDCl 3) : 9 81 (s, 1H), PCI/BB2068/051599
1H), 3.52 (dd, 2H) 2.72 (t, % , 1.16 (s, 9H). BB20.
yl's

3[45Dipheny| -(2-trinet i I anyl - et hoxynmet hyl ) -1
a ropi o cid BB20.1 .
BBés'r E‘J é ‘éﬁtﬁﬁéﬁ%}/\f L.hL '5)3@ ﬁhyﬂﬁf‘ﬂﬁrw'f‘ﬁnyl et hoxymet hyl ) - 1
A soI ut f g of
BB 0 - -|e oxy-phe ..o. Gig. iel

ro2 Bl B 7 ﬁ%%%ﬁﬂayiéfe%'y%hﬁ%%mﬁ et 163 2881 cster

(J. Bas.iCherd Swict BOGY, 2B%(48), 1mmafﬁ0$m) hydt)cmlL DB obeud iaoded 8.1 g of

Ger Lhr S o T aT B e RGBT BRIt 1t ana tren

corfoestnhted g vacuod & heae sduealvasvdesep wpi Witre datb )MHQC sdutioy and extracted

wil IORE Bho oroat iRt 1o d Amiiazig SR Bl frie, o

ovadiigb Oreditytoreshteatedin aacyel IPuM‘AcahDrshy CaE. witHCEAB c-Hept%2:8) yielded
0.7 0. [ M : 3 7.3 BBZ
6.6%i ¢ 2-@ %dﬂy‘lﬁ%‘?ﬁsﬂr&‘f”(% SRy Toad inrt-oubh estras YRIPY L

j;opj ¢ acid nethyl ester 47 ng of
LCs M% Eqﬁ dmm gMLﬁioﬁo éd portionwise to a solution of

BB?QQ g of_ (§4§Eﬁetﬁo§k} Bﬁle% Wetﬁlvlé'rlhuln@ dazol - 2-yl ) - pr opi oni ¢

cramethyt—ester . DVF at 00C. The

To EE%&I on \/%*?6;5 g’fj%{e[g%g’r ]:)d?é\ahsl} &ﬁengggtﬁ)q) rt?aéﬁg{ggggtfert -butyl ester in

20 mxPOMewsvasadded Sveld of BFMt i@ prhegeattiongtiktureedas etirrdchat rt for 30
p 0 r d r WM h

i, DEERPAIRS oo REE R R, AL AU Dol Py B neor

solatitin. wain 280 séEnaddsoin deatmiatuesl wian extiected tWice witsCM, rvgashed with

a

waleh S0 SBRk Mg G pPLES beG B o5 M5 P afE BB ot vacuo o
yiel-4.3 gof gi(pHefsthoxyiphedyethykniige 88 yellow eikt hoxymet hyl ) -1

H i m dazol - 2-yl ] - propl onic acid nethyl ester as a
LCyMS I towiOsFV mirl; [MHEF NB0.32R = 0.96 min; [ MrH +: 437.41 .

BB20. 3
BB26.84 5- DiZaRehblettioxy-phenylhethin-bthylamipk- et hoxynet hyl V1

H i m dazol - 2-yl | propionic acid 150 ng of
To 3-gouten dif Prisng of 2-(3.2- otierthwmwnszli)ieﬁmami@ o yreMe(H) were added
27d’H§rBf%Wth?‘C3élnh Ooééjlm'l_%'l\/% rfg&ﬁ%h éﬁﬁhﬁé\ﬁé’l\?étﬁred under a H

solved In et hano t reat
atmyfsphergNpalkpon) for 3 days and then flItrated over a pad of celite and washed with

100 mL MeOH. Concentration in vacuo afforded 0.4 g of [2-(3,4-diethoxy-phenyl)-ethyl]-

ethyl-amine as yellow oil.

LC-MS: tg = 0.64 min; [M+H]": 238.35.
BB17. 3-Methoxy-2-methoxymethyl-2-methyl-N-(3-oxo-propyl)-propionamide

BB17.1 N-(3,3-Diethoxy-propyl)-3-methoxy-2-methoxymethyl-2-methvyl-
propionamide

5 g of 3-methoxy-2-methoxymethyl-2-methyl-propionic acid (prepared as in EP609058)
were dissolved in 49 mL of DCM and 12 mL of THF. 11.4 mL of DIPEA, 5.84 g of HOBt,
7.07 g of EDCI and 5.45 g of 3,3-diethoxy-propylamine were added sequentially. The
mixture was stirred for 23 h at i, diluted with DCM and washed with sat. NaHCOs. The
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sol uti on of sodi um hydroxi de. The m xture was

partitioned between water and Et 20 The aq. |ayer was
waeepanseed, acidified with 25% HCI and extr act BCT/A82068/051599

DCM The organi c phase was dff ed over anh. Na2SO4 and

concentr at ed in vacuo to gi ve 137 ngy of

OrSRP P B5E G2 007 S oAb ESl 214 FEGSPBHG L EoUonbig £osulting
cruﬁélrrhéieria!L(&raFﬁ‘aunﬁ&i By CCOing hleptéMEﬂObﬂié:Zfi&ﬁ 34lf|7to (BB%%.eluant to yield
-1 spquj_ne i oni ¢ : . .
725 g Qgﬁla@ﬁ*aﬁ'ﬁﬁw HiormeBos 2 %%ymeﬂm-%meé@f'-évopr%nagmde as
a ygllodisty el.of 3 g of 4-bronoi soquinoline, 6.2 nL of
acrylic acid tert -butyl ester and 2.66 nL of DI PEA in

"H-BMRCDEISPNEOU K elH) a4 GOrit, Wal, RABSd On, 1489, 614306, M4)GES23(s, 6H),

s il 2y ﬁ?9 35%595 %E%é %H} R G ves. evapor at oc

[~ , ] ~ -0 alt RIropIo
she 0/ ic acid b
To of gsg\r/:?‘gn pchq’ é? OI' qet le é{rprg%) LY |(r|1ae§r§6y-r§jme{’hoxymethylez methyl-
propmnamiter iat 20 nnh ofaawmneT\ms peédad 89nqy of id@HikOe Mhal mixture was
stlrgeéis u“ f uan(%/ueﬁg]%ps Ilnfg % gtaﬁgg%%thAQtractgng?tﬁ/E?CMoThe organic
ph&sei warqmash;éd w+tl4by|he adriegl o\cer aothtaﬁm, andoodndenesteerin ascuo. The
| | ow L. 1.1 2 .
st or B ARl arcr i ed 51 G Pad S Bl R Bon Tug; 01100 as
eluestt eo A(leﬂdﬂ l2t190ng ofof 1.3586tgox}f2 methoxymethyl-2-methy|-N-(3-oxo-propyl)-

inolin®yl-acrylic acid tert.-butyl ester in 12
proﬁlon%% t OAc was evacuated 3 tinmes with N2 before 200

LCT?S g?o %%’%ﬁ% I-CWW?' ez@gﬁgd The reaction nixture was

under rmsp ere overnight at rt and

BEh; ‘iﬁq@f&%y?/e"&ﬁhgﬁﬂ Frossipbfyplifeiatid s, 10 0a”
Pre&%?egjof{ tzyﬁgth?xy/lz Eniétﬂ%r-%aog:) oarilcf/%ﬁ# g{}VQE‘))élrp .aé lu_&éﬂ%ﬁ"@k&ﬂ' Soc. 1948,

70 01183-8vi M gniteldy +to 258, rBdthBB2 desBribed for 3-methoxy-2-methoxymethyl-

Zn%thﬁ?lﬂgi Rately br‘af’ﬂ%?‘ ORBngmo%m c acid To a solution of 800

I'soqu -propionic acid tert.-butyl

Lceméqr -'d1416m% E@nﬂq ?gg% gvas added 6.2 nL of TFA. The

reaction m xt I'rred for 2 h at rt and
f
By PRAGRANIN G5 YRET ol W ibhamat O, Do
Prép‘é?éo‘ ﬁ'ﬁ?‘ﬁ 9%&?&&@*5%‘5 gll 6h|c§’?‘ﬁe% QBé@M&e%%'cguplﬂﬂg'ré@enE R analogy

to 3heQmﬁtbqusq cigasymbqgir (ﬁ@‘ §nn@thg>@| a-methoxymethyl -2-methyl-N-(3-oxo-propyl)-
propionamide.

'H-NMR (CDCls): 9.81 (s, 1H), 6.18 (s, 1H), 3.52 (dd, 2H), 2.72 (t, 2H), 1.16 (s, 9H).
BB20. 3-[4,5-Diphenyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-
propionic acid

BB20.1. 3-[4,5-Diphenyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-
propionic acid

A solution of 1 g of benzil, 1.01 g of methyl 4,4-dimethoxybutyrate and 2.87 g of
ammonium acetate in 23 mL of acetic acid was refluxed for 5 h. The mixture was poured

into water, basified with a 25% ag. ammonium hydroxide solution and extracted with
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Prepared as 3-quinolin-3-yl-propionic acid

trifluoroacetic acid salt from 3-bronoquinoline in
w@e@Ba3ps7e 0 t he net hods descri bed for PCT/IB2008/051599

3-1i soqui nol i n-4-yl -propi oni gggaci d usi ng PdCl 2dppf. CH

2C1 2 and NaOAc in the Heck reaction. LGMS: tR = 0.53

ocf. el B sh35E WaR iR g ven 2a N o HrcBE P48 M Sacuo. The
restilting lcti@ieaastetialovacpulifisdloy ¢C asing-hebtade/EI0AD dlohn85/i B to 0/100 as

anal o t he s descrj bed f o
e g3l R ol T GG bP R E- R ar o B gromienic aridirestayl ester as
aydiesasti wid. in J. O g. Chem 2003, 68(18), 7077-7084, in
the Heck reaction. LCMs: tR = 0.52 min; [ MtH) +:
LCMR:.tR5.0882¢hin; [M+H]": 307.31.
(3-Furo[ 2, 3-b] pyri di n-5-yl - propyl ) - met hyl -am ne BB24.1
BBEQ.ROr 2. 33 .BADipiehnig b Irtrinmeeh Vsilaal/|-elooxametiwit 1 Himidzdl-29/11-
e o1|‘ furo ﬁ Arpyri di ne-5-carboxylic acid ethyl ester
F-30 m of THF was added dropw se 17.3
m_of.a LiAlH4 (2. 3M THF), ,sol ution.at .-20C, The
47 04l osr?%' mxthdf’ég%vs!er& ia?jfj%og ROSHOiSE dp S oePtona 0f 300 Mg of
3-(4 heatiphgugirtHhedidbzol-2ed)-propionicfaciivinB @ stex] in2i roh of dite DMF at 0°C.

g Sl O eIt P 410 f P ARE SEARRE Bl Bied fropwise a
0°Graldworeablion Mmixtae iveas dowed tasvary i @A, yiredddied 10.tberg podired into
Wa{el'I raglh Séx%g&#ﬁ%v(nhf Fggﬂ]s I%Elcgggrgg%glgﬁgi/ag%ehs%\é\’d %ilh‘ W%t%?/b)/ﬁﬁe, dried

ovdranbr Qa3 godrdodcererafedtiavbalial he desultmgecrsdd mbitevial wés purified by

o g PRl IS R I g s openy.
1-(Z-tinieth gsilap 58 oxy mis@i)- 1 HHmeidaza @t yllepropioric uaeidwegethyl  ester as a

eIF‘Wi Ly e”d overni ght and then quenched with sat.-NaHCO3
YeRRNGE "Xtracted with DCM The or gani ¢ phase was washed

LcWid n. b mindLI\i/Iflgu*-ozYﬁMNgsm and concentrated in
ub e MY |
Et O

vacuo. ng ¢rude material was purified by CC

BBY§ 3N _heRy ARG G XE1 BT QAT Bh UM odyeliyAlL '31 G

c - ci Jd A,
prop©nigicid R = 0. 68 mn; [ MH] +: 148.02. BB24.3
3-Furor2. 3-bl Dyridin-5-yl-N-nethyl -acryl am de To a
15@ ohgutof Ghl4di-diphatyl-g-(aftrimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-propionic

. triph i . . i d
ool B SR IR . 5PV PN FehCFr 0 1 o
solgtic@8ofrdodiafm hydBakide.(The BMturatwasoEatlitionet dretwednr wategandELO. The

1 - Wt i an oD, f . .
wo ar S R reet ot el el rpsiedopin RN le oroani
phasgdwas adribdt heerr @ul NasS@.r aad tdoorentiafgduine vae 4¢ igiveed37 mg of
3-[1,8-rdip§1enylf‘ﬁ@@ttﬁh%ylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-propionic acid the

product as a white solid.

LC-MS: tg = 0.92 min; [M+H]": 423.47.
BB21. 3-soquinolin-4-yl-propionic acid

BB21.1 3-Isoquinolin-4-vl-acrylic acid tert.-butyl ester

To a mixture of 3 g of 4-bromoisoquinoline, 6.2 mL of acrylic acid tert.-butyl ester and
2.66 mL of DIPEA in 30 mL of DMF under argon was added 0.169 mL of P(OMe); and
160 mg of Pd(OAc),. The reaction mixture was heated for 2 h at 120°C and the DMF was

evaporated under vacuo. The resulting residue was diluted with DCM and filtered over a
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slowy rt. The reaction m xture was poured over ice.

The organi ¢ phase was washed with brine, dried over
wop®®432md concentrated in vacuo. Purificati onPGHIB2@8/051599

using Et OAc as el uant yieldeg 0.13 g of

3-furo[ 2, 3- b] pyrldln 5 yl - N- et hyl - acryl anm de as a

pa(g]é)gt |r§ae %EZEA% f||tra?e was Was%e'(\{swnh I?0% CIfI‘IC aC|d Wat[er a|_qj brine. The
organlEU;th[sé \Basblipe’d loflémash.yNaJSOreddty bonveapatedanivéeud The resulting

o 38 TS WEisled By upino RN RIOAE Pt doi SR Shopspluant to
yieldf2. Ey G3uasudoic-dat-acrylic adidrest. \butyhedt@r &xed pslpwdslldng of
10 wt % Pd/ C were added. The reaction m xture was
LCaM$ rtg ed.8mcher: [M+HR: 2z8oassphere for 90 min at rt and
filtered over a pad of celite. The cake was washed
BB@i 2h Et OBddddidlimad/l-bhupidnid ddiditest.batyl esieacent rat ed i n
vacuo. Purification by CC using Et QAc/ MeOH 90/ 10 as
A ﬂ)llullantofyliﬂ dexd 30is@fuirgpliof4-yl- acryllc acid tert.-butyl ester in 12 mL of EtOAc

Wa%ﬁf uCru% dI ?7’ dm]egé tk/%l rl%e%) %l 659 81 ¥6 \A{I%&Eﬂ/ %%n%%gﬂ%ds The reaction

ml)ﬁB@ANd_S s(t@e&uunder.?a B> btnmaphdnemv@rryghtmt dWlld)fl-ltBEtﬂ'@(/bF ampbdef celite.
Th%%? u‘?’ gﬁi%sﬁf%%ﬁh tg)% (BH a mgt tﬁe f||trat n aorrrllc%ntrat%d E'bvacuo to

yieldl 1.94 g oHB-Isumsinatitdo/1- droommcsazlcﬂte& bhtybéster dsi aiydtdw(dl. 3M

THF) solution at 00C. The reaction mxture was slowy
LCHdSitted .72 BOOMoEr258.31 and stirred for another 2 h at

600C. The reaction was quenched by addition of 1M NaCH
BB8dBut i on3-ISdueinotisdivi-prapianixadit e was filtrated over a

pad of celite, washed with THF and the filtrate was
To cosatetinnreft& ha of Scsenuinplipideyldrepi@lc geidftert.-butyl ester in 6.2 mL of

3 e ) .- - ani
O Bl 2 P S ) WA GREEP 1 ot
evdpBPled to dryness to yield 1.57 g of 3-isoquinolin-4-yl-propionic acid as the

trifllygrlogg%lc[a% il < "%temf whWopd 2, 3- bl pyridin-5-yl)-propyl]-a
m ne

re are

Lcﬁ\n%qt 0Qy m{,{ﬁﬁw j;fét{22243 b] pyri di ne-5-car boxylic acid

logy to the nmethods described for

oo SRS By 1) D o e
Prér%té% bbb By wmgpgwﬂu%%&@n@gb.ms%ﬁ%m 3-ptbrhoduinoline

ne BB Tri uor oret hoxy- benzene- 1
in  apaligd mitheths- W6t|ﬁ¢d§0|®ﬁ@ﬂbﬂ§ix3f0'be31@éﬂllénqln bylrapppie agld using

I of 2-nitro-
Pdggﬁé?f%lﬂ ﬁgfr%%r?gt a?;’x@é”t%énﬁ?%@rﬁeég' 3. Med. Chem 1999, 42,

LCJI@S tgs&gﬁﬂslm;ﬁ]ﬁﬁbﬁa Et OH, evacuating 3 tines with
and adding 80 ng of 10wt % Pd/C. The reaction

BBQBXQIQLﬁnMWﬁ/‘inF&ﬁQniéVBi@J a H2 atmosphere (bal | oon)
. I tration over a pad of celite and washing

Prepared as 3-quinolin-4-yl-propionic acid trifluoroacetic acid salt from 4-chloroquinoline in

analogy to the methods described for 3-isoquinolin-4-yl-propionic acid using the conditions
described in J. Org. Chem. 2003, 68(18), 7077-7084, in the Heck reaction.

LC-MS: tr = 0.52 min; [M+H]": 202.25.
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with Et OH and Et CAc yi el ded after concentration in
vacuo 0.55 g of 3-trifluoronethoxybenzene- 1
WO 200di13a87nhe as brown oil. LC-MS: tR = 0.68 m nPCT/M2bi)8#51599
193.20. BB26.2 Methyl-r3-(4-d44.i fl uoronethoxy-1
H benzoi m dazol - 2-yl ) - propyl 1 -am ne Prepared from
-t ' t ho nzene- 1 am ne in analogy to
BB, %Eww@%gﬁ R Hr PV Y 2Bt hoxy - 1
BBE'& ro - Yl )= pro P{l -met hyl -am ne. LC-MS: tR

: 7.
okl RS BPEY OB R RIS 870 o SRR M bre) i

30 31I 6f D—Iﬁmdscaoydebelmﬂ& 17.3 2nl aif am.ma4mswsymrrmtmcht bO°C. The

reaBidiy Miisp vt e Sersbh Sh 7 ARG AugasbieR sy R oF TR Naok

soletitac mae rexy tBgtniriese was filtrizdaover agdd g caiE) waghed witBit-# and the

.. Pd/ The 1 on was i r.red sph
g s G R h T YRR rig PSR AP o6 s e FLOBGGIAed 0.5 g of
furqﬂﬁekr]pﬁldu}ay-sll awthahbleasgeldbwro#. was stirred for anot her

24 h. Filtration over a pad of celite and washing with
LCHSHk arfds EmDAGVyHE] thdk(af t er concentration in vacuo

4.3 g of 3,6- dinethoxy-benzene-1 ,2-diam ne as bl ack
BBg84PRi d. LEBEuRR.3-bRyridibedSanbaidetyNeH] +: 169. 09. BB27. 2

[3-(4, 7- D met hoxy-1
To E-sokution ofif).da galf fi@oll 3-blpy iy -metimriol iard meoff@@darascadded 10 mi

of %rlﬁzgk %/Ieﬁtl% B%ﬁc!?ﬁ’r?%g |%H% %A) é [gé@?‘l-ﬂ]% llegct‘ﬂ)%%&g.}/ret\@as stirred

escri t hox
ovenigbhamd memmaqmncIZeq/Wthm%ﬁw-]G@%taWI exincted. WILrCDmd TR organic

phellzsgoz\lgzs ’ed[ MTMbrIPeZ%ﬂﬁ&B f?%g?sm and concentrated in vacuo. The

OXYy-
reshliibgnwiermatazailwa}gdrb‘leqbbmﬁi;ﬂ pising hbptanelriOwc BBZ8 .as eluant to yield

034 S AR AR TR AR SRELIETE e

t 0 g of 3,4- dinethoxytol uene
ch%ér]ttﬁof]dvmgsg@ F%Mg'q {(lt%u(?zz of 60 nL fumc nitric acid
58

I e < 200C with
2 Ié’ht“%s stirred for 1

Tohy agol%q otﬁuqaﬁhsdﬁwnétp eI bl RRBL o AaSHERIAH clorice

for anot her e ye ow SO ed
(J-Meg eemMvd 008, 4%@98bllnd1 wmaefelHFawes addesto-pH nvaf:m@ut-bﬂﬁl\éM —60°C.

After &lrrgrqufg)\gv 113% 6@%";? ti%bgfg) hy b?’féj?'cgg %[ngr%_r&%@élg&g%dehyde in
1m gf H)wasg ag@eq gnd m respltigg r@@CtIOBWIXtLBBZ\@SZStII‘I‘ed for 5 h reaching
sIo@ly‘]ﬁ.Q*H@ErreQ&?% RS ek pBERARRF ke: FrbAENREhase was washed with

brine, dried over MgSO4 and concentrated in vacuo. Purification by CC using EtOAc as

eluant yielded 0.13 g of 3-furo[2,3-b]pyridin-5-yl-N-methyl-acrylamide as a mixture of E/Z

isomers.
LC-MS: tr = 0.71 min; [M+H]": 203.03.

BB24.4 3-Furo[2,3-blpyridin-5-yI-N-methyl-propionamide

A solution of 1.69 g of 3-furo[2,3-b]pyridin-5-yI-N-methyl-acrylamide in 19 mL of EtOH was
evacuated 3 times with N, before 350 mg of 10 wt% Pd/C were added. The reaction
mixture was stirred under a H, atmosphere for 90 min at rt and filtered over a pad of celite.

The cake was washed with EtOAc/MeOH and the filtrate was concentrated in vacuo.
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3, 4- Di et hoxy- 6- net hyl - benzene-1 , 2-di am ne was
synt hesi zed by dissolving 11.5 g of

wa2esdsasee hoxy- 5- met hyl - 3, 4-di ni tr o- benzene i NnPGDB2048/051599
Et OH, evacuating 3 tinmes witdy N2 and adding 1.0 g of
10wt % Pd/ C. The reaction was stirred under a H2

al 1.oon r y iltration ov
PuiioBf Bl cea WeiSh FoRFMEC LBPy Poidtecp i e pieded” 638 g of
3-f@opcRblpyadih-Gay [ HINImeagproBioBamidefas white solid.

3, 4- di et hoxy- 6- net hyl - benzene-1 , 2-di am ne as brown
LCMS$:.tgr EQ.0&EMI; fM+=HD. 2BH.48.n; [ MkH] +: 183. 27. BB28. 3

r3- (4, 5- D met hoxy-7-net hyl -1
BBBH.Benzoi (B-Bap[d3-Blpytidin{arypyddyi)medthyllansing ne Pr epar ed

from 3, 4-di net hoxy- 6- nmet hyl - benzene-1 ,2-diam ne in
To arsluwigy of O.%fgeoﬁ‘@tdn(o]:ﬂﬁi W pw @in-bgHNfroethyl-propionamide in 10 ml of THF

wal 8 iR AT B4 of p LAY 5 THE SR 0 CLEI goctgg mire

was slowhBhented to[ arH] over 126dhd1§tlrreBBﬁ|9another 2 h at 60°C. The reaction was

qué_kcgéi?gzpﬁl}[? 8{%\3?\}?\%% 8%% hﬁe?snultlng mlxt ggﬁgltrfted over a pad

of &slife? W@hhwn\ythe'ﬂ-ﬂﬁmyd -tl’n)eﬁltreteaewés p@nayntmieden Reeymteygeld 0.35 g of
Mt A G L
LC-I{‘I\gs_: (0;% E]tﬁaoxy H] +: 183.12. BB29.2

8PS e %—ﬁ%ﬁ%@*ﬁ (413 W@Wﬁ%ﬁ-ﬁﬂ% R oo
Pr%%?el(ioqy rﬁOZ h%ﬁ%ﬂ%—ﬂﬁ&%qﬂ)m% rﬁeog -carboxylic acid ethyl ester in

anﬁp@etnzm medwzie Idegeripley! fqyr(yrio]2 Irbipysidiinenypeopyl )@ diByl-anfine.

= 0.56 mn; [MH + 264.12. BB30. [3-(4-Chloro-1
LCHIB R ZE).68 minz BV +H] y205.3% opyl ] - net hyl - ami ne Prepared

from 3-chl oro- benzene-1 , 2-dianm ne (J. Med. Chem 1981
BB,262M@1?)y,I-[@M-lrvlqorbmemwﬂ#beuzqirrédm-ﬁod)spmyﬂra'rbiee

for [3-(5, 6-di nethoxy-1 H benzoi m dazol -2-yl)-propyl]-
BBaeflhy| - agiThiiuorpmeligxy-benzeng-H2-digintine [ M+H] +: 224.18.

BB31 . N-[2-(3-Methyl am no-propyl)-
3-THlweramsthoxghengeng- ﬂp%@f y@ﬁ@gntg%ged by dissolving 0.79 g of 2-nitro-
6- trrf%o(c%né%ﬁbﬂ/g)r?envwr% Jhﬁ&}’bﬁ%bﬁlﬁ@é’ |4y HS%@s‘fzéﬁ%‘} Wbho &t EtOH,

rbam c aci tertbut est er SO| Utl on
evaggting § IEwEoNCHlr BERpHGnEERYTS ahiGee By e Aetlion mixture was

stlr(é?jrl?rf?j%F ga fﬁ@%ﬁer%ﬁl%)w yﬁ)ﬁl%ﬁéd Své‘%' &adad?@eﬁ%nd washing
I de wer e added .

it Ufawcélo%fnﬂelgeq -obForurat Iorvasts it of Gt agpmethoxy-

benzene-1,2-diamine as brown oil.

LC-MS: tr = 0.68 min; [M+H]": 193.20.

BB26.2 Methyl-[3-(4-trifluoromethoxy-1H-benzoimidazol-2-y)-propyl]-amine

Prepared from 3-trifluoromethoxy-benzene-1,2-diamine in analogy to the methods

described for [3-(5,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amine.

LC-MS: tr = 0.62 min; [M+H]": 274.06.
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6.1 g of 3-nitro-benzene-1 ,2-di am ne were added and

the m xture was stirred for 4 days at rt. Saturated
W@eosMd@0O3 sol uti on was added, the phases werBCT/IB2008/051599

separated and the organic ph@ﬁe washed with brine. The

conmbi ned organi ¢ phases were dried over I\/gSO4 and

BB%?O&GMQEFE%@BM irizotmidagpEZYhBropyI-grethii-atiine

rbam)yl ) - propyl ] - met hyl -
range foam LG Ms: tR
52.48. BB

36%‘{*}?@[“}’@6?{1‘1"}?’{%83{”'”6 was syn%heszed by dissolving 6.0 g of 14-

dirrte:tHooeag 203~ dindmzl@ér&end-}(ﬁuomgblrg Chbamba2006, 2c86L2re4)t i@ | mL EtOH,
sol ut

evgiSefia SR P BodngoBh b iRyerPalS, e deesign e strec
unddvaarHg atraosbhees (baﬂidd)ry)l Aesther 300 i3 ofr Owtsh Rai@twere axciddd after 2
T R0 005 1RSI BN B oo
waﬁlalhmtrs&lt@zll ond ElOAedyieMed aﬂdnscdédaérﬁﬁfioanm vacuo 4.3 g of 3,6-
t t n, v (0]
RGeS AR SRk sl dar ol °
1 d but y| dar k

LCye¥ %w oﬁf% r{@ﬁf}éﬁaﬁﬂcﬁlgl 81 re}lr:] H\/%:H] S 895 15 oEal
r3- (4 . .

Pref}r)é %}d’ ﬁ%? ? gﬁ'rlieqﬁm@ b%?]&gﬁé ‘?@ (ﬁgmﬁ]ﬁe%n %nglogy to the methods described

for B-(Petrd miath akyzidl-ben apinnidpr a2yl }eropyIbaethyl-awing. t er t but y
ester in 85 nL of EtOH was evacuated 3 tines with N2
LCH$:0r & (BA77ming [MFHI258 13- Pd/ C wer e added. The reaction
m xture was then stirred under a H2 atnosphere
BBRBa[3-denPimethoxy7emetityl-1HibenzaimidazavZyl)grepyl]-ofethyl-amine
celite and washing with EtOH yi el ded after
BB2&Acent r ﬂar_Z'rDJmelthﬂxvéemathgl F4-dipited-b¢rzepa- ami no- 1
H benzoi m dazol - ropyl ] - nmet hyl carbam ¢ aci d

1 ZtQIHBiWV}ﬂ-m@@V@ 4 Iteragknzgaﬂ@emas senthesized\Vgy adging 1§.079 of 3.4-
dm{gtﬁbx%{oME'ﬁﬂe Jo ;',r)t{ﬁ/ 5497 @ﬁ?&ture Frﬁ AR MR G aflld 300 mL water

zolm propyl | - carbam c
keepdg thbdwperétw@ﬁ 262 @d\rltlhtth@ﬂlddff B, I% bathofhg @a@horawméhrled for 1
h aHO&?fe &?e@i%r & 2 %n Bf BQ)éHj SHRE M aﬁﬁt’h@ CTﬁé:géhOW solid was

tert In acetic an

filtared pﬁ»@@shtedrwmhce Told V@t‘t"e@@' dsfedde a¢ue témrg}di Pide ofyhg-dimethoxy-

5-rMARY AL R dn-and ad Lesjigdue was treated with 16 ni
ﬁ\E H Ianr 1I\r/]I<IaO-Iau2(§lo pl—|| 10 then extracted with

"H- ﬁWFCDé'IhFG%%WW) R3S 3BS3. 98 '(se@l—F?VZBSZCQ?@H).NazSO and

concentrated in vacuo. Purification’ by usi ng

BaES.OAC/ oS difMHbx}B-R0hi-benzene-1.2-diamine

3,4-Dimethoxy-6-methyl-benzene-1,2-diamine was synthesized by dissolving 11.5 g of

1,2-dimethoxy-5-methyl-3,4-dinitro-benzene in 300 mL EtOH, evacuating 3 times with N,
and adding 1.0 g of 10wt% Pd/C. The reaction was stirred under a H, atmosphere
(balloon) for 2 days. Filtration over a pad of celite and washing with EtOH vyielded after
concentration in vacuo 8.8 g of 3,4-dimethoxy-6-methyl-benzene-1,2-diamine as brown

oil.

LC-MS: tr = 0.55 min; [M+H]": 183.27.



10

15

20

25

30

yielded 1.86 g of [3-(4-acetylam no-1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - car bam ¢ aci d
w0 2008A BTy ester as yell ow foam LC M. tR = BCHEB2008M051599
[ MiH] +1 347.15. BB31 .5 N-[Z543- Met hyl ami no- propyl)-1
H benzoi m dazol - 4-yl 1- acet am de hydr ochloride salt A

cthyl-amine

. _ 0 4 M H
tert uty € vvas treated i th
Props ﬁe s ﬁ%fxy i3 %%TQ%Z%&HO?H it dbaganoy do dip methods
desonibyd o (B-{506-Yinsdthloxy- TH-gemfoimidazol-2-yl)-propyl]-methyl-amine.

N-[ 2- (3- et hyl ami no- propyl )-1 Hbenzoi m dazol -
LCMY th =dcsd mim; f+Hlyd2cdctd.ori de salt as yel |l ow

solid.LGMS: tR =0.30 mn; [MH+: 247.12. BB32.
BBRS- {3F[c2-Methotywmthdiyyi Hiberizeimidazo B2y i prapyl}-methglgarine

nmet hyl - am ne BB32.1
BBRB.(12- Chl 81(2-Mstmedytethoxybbenrenedcetiamirde To a sol ution

of 10.59 g of 2-chloro-5-nethoxyaniline in 50 m. of
Preha@®d fWweme 1atm‘dmd-23lrmetimxwhat apdC-antnoyB-ngfopherdli io analogy to 3-

ion mxture was allowed to warm u

iso Bx,gr bfrend N iR . P

irre and concentrated i n vacuo. The

LC?\?%‘% FUzBéng]t M@appwg fj ed by CC using Et OAc/ hept ane

Pr g% ?rofh glb%ﬁ&h@gf@ﬁ&%t egzé?\' t1r d[%lﬂﬁﬁ'élllﬁrgn%ﬁz Toto?tGhe rr]nethods

uspensi on o et ranet ammoni um ni
despgbedrior 63- (iﬁ:mnmh@(ya‘dﬂé@lnzp@mﬂam 2oyl) propyl]-methyl-amine.
trifluoronmethanesul fonic anhydride and the m xture was
LC$rtr &P Foming M+HD: 20491 2t
N- ( 2- chl or o- 5- net hoxy- phen -acet am de was added at
BB3853- %—.@hltommémtzmm'dﬁmlt v -PreRyl}- mettméranyﬂerred for
l1h at -45Cto -30 0C, then allowed to warmu .
Prepateds fromr 3ghieiepenzgne-1.2raiemineadd: i Mad-ntChemr 9 s%(é%h%’iﬁm) In
andibdyD tVBleChetrbth QsOMRI BRPIB-( é\a%%hégdwgemrda&m YIfpropyll-
vacuo. The crude product was purified by CC usin
meEtY@@lrﬁ?ept ane 1/3 to yield 6.25 g of a mixture of
6- chl or o- 3- met hoxy- 2- ni tr o- phenyl ) - acet am de and
'—CNA e corﬁ?o’mtihﬂ\/'h'él 84-n|tro phenyl) acet ani de as
wni sh s CH3CN+H] +
BB@éeNdZ 3 M%*Bv'am"a?rp&f%) t'é bgné?'"udﬂ#qwu!f'ba%#tam'de
(16 chl oro- 3- met hoxy 2-nitro- phenyl) acet am de and
BBgjl. -Amipg Q-phenylearbarnoy ki 11, l.carRamic apid tert-
buttles@sr 25%HCI and 150 nmL of 1MHCI was refluxed for 2h.
e reaction m xture was basified with 2M NaOH and

To @doludieh ®F9 g of 4-(tert-butoxycarbonyl-methyl-amino)-butyric acid (prepared from 4-
(methylamino)butyric acid and BOC anhydride) in 159 mL DCM were added 14.2 mL of
DIPEA, 8 g of HOBt and 9.1 g of EDC. After stirring for 5 min

6.1 g of 3-nitro-benzene-1,2-diamine were added and the mixture was stirred for 4 days at

rt. Saturated ag. NaHCO3 solution was added, the phases were separated and the organic
phase washed with brine. The combined organic phases were dried over MgSQ,, and
concentrated in vacuo. Purification by CC using EtOAc/heptane 1/4 to 3/1 yielded 5.2 g of
[3-(2-Amino-3-nitro-phenylcarbamoyl)-propyl]-methyl-carbamic acid tert-butyl ester as

orange foam.

LC-MS: tr = 0.94 min; [M+H]": 352.48.
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with Et OAc. The organi c phase was dried over anh.

Na2SO4 and concentrated in vacuo. The crude product
woer®spsaord i ed by CC usi ng Et QAc/ heptane 1/ 3 t oPgI/EB2008/051599

819 ng of 6- chloro-S-net hoz@Q’)-nitro-phenyl am ne as

dark yellow oil. LCMs: tR = 0.89 mn; [ MICH3CN+H| +:

_§4§n52 Bl%ﬁwl %oémlm(’?[ﬂ%enzgl?nlg]aZOVZ -y %%c?or\]/ carbarﬁiggamtgrgbutvl

estér chl or o- 3 nmet hoxy 2 ni tro-phenylamne in 26 nL of
Et OH was evacuated 3 tinmes with N2 before 107 ng of 10
A stliPoRPchf @.aver f [a{dﬂ-emmoTBl-a|trroe@hBTn'yloarbﬁin>o§/l)l-rp&)p&oE}$néth@marbamio acid

toriepreiier df St ol asRlic BRBErs pemn 0 Rk Fir 5, b cefitygtrated i

vaguioe T hle eesidueeraaRere np DO Washed euith s%il.NaFH:@:f solution, dried over

anty o REgS oA oD g0 Mo LT VPGS 9 31 JretpfHe-niro-th
ber2B8Riddzd1-2-\( )/propyI pecadbdmiceictioeit-olityl ester as dark yeIIow oil.

H benzoi m dazol - 2-yl ) - propyl | - met hyl - am ne Prepared
LCiM®Sintk 3-0c81 @i {M+IHEL 38545 benzene-1 |, 2-diam ne in

anal ogy to the methods described for
BBBB3( 5. 6- B-@pAmiorytHLbenzoimidazol-2-yl)-propyl]-methyl-carbamic acid tert-butyl
H benzoi m dazol - 2-yl ) -propyl ] -nethyl -am ne. LC-Ms: tR

estel '59 nin: [MH +: . 254. 05 BB33.

b 3 B A A AR VBB i
butpr egier iedBF mmféEtGJ-Uwassehwtﬂui B itimesiwithaNabelgye 847 trgeof 10 wi%

Pd?&\/gr%dasddggSﬁ@én%%)gtlgnok x[t\brg gva%q‘l%{ %gred L#gder 8 Hfgatmo%ohere (balloon)

t’hoXy- acet
at [riviiad] éh. E9iBatR@. oBB33. Qad of celite and Washlng with EtOH vyielded after

cor%l; ﬁr'?atﬁ@i ?gﬂ‘é{ g%(y ﬁ%x?t ([n‘oéflg ?%Lr%)e ek r?g rg%ag(%%[)@g@%{)g] methyl-

carbamicrazichted-tdd\d esliebesl darrgreen foam.

N- ( 6-chl or o- 3- net hoxy- 2-ni tro-phenyl)-acetam de.
LCIMS NB= & R mirO[Mﬂ*}ﬁ%QS{MCI—B%I—ﬂ+ 282.09. BB33.3

3, 5- D met hoxy-2-ni tro- phenyl am ne A solution of 9.7 ¢
BB3f AN (3, B-di-Awet\hag aT0)H2YV A Akindtyi-gardgmigiacid

@?ut:ﬂ%ﬁer and 100 nL of 1M HCI vvas uxed for 1.5h.

tion mxture was basified with 2MNaOH and

A &?ﬁ&foﬁ'\ﬁ gt& (%?mnc;r l?ﬁ b‘éﬁ%%dﬁz%‘?—?ﬁﬁ)@é%%ﬁﬂ -cPahic acid

concent rated 1 n vacuo
tertghudyl Lﬁﬂterwasﬂopmh dfi apgtiopninCirdsiwias Efidred freharaelgxgesspof acetic

anl"}ydﬁhg V\gs%v%g&%te% SR Xhdie f%fsﬁl ¢ was ireated with 16 mL of E{OH and 1M-

oXy-4-nitro-
Na@Hsunfll npdst H@)tlyerzenfraqte;bwehﬁt@ﬁ«pn&@@rmg@@owa@l.drier@ oyer anh.

Na§é64u$riooébn%2>nt5at§c’l)’ irgveﬁfuot Bﬁrifﬂ:faﬁ&? HF@G leﬁéj E%K&/M@%I—i ool to 90/1
yielded 1.86 g of [3-(4-acetylamino-1H-benzoimidazol-2-yl)-propyl]-methyl-carbamic acid

tert-butyl ester as yellow foam.
LC-MS: tr = 0.68 min; [M+H]": 347.15.

BB31.5 N-[2-(3-Methylamino-propy!)-1H-benzoimidazol-4-yll-acetamide

hydrochloride salt

A solution of 1.84 g of [3-(4-Acetylamino-1H-benzoimidazol-2-yl)-propyl]-methyl-carbamic
acid tert-butyl ester in 2.6 mL of EtOAc was treated with 7.75 mL of 4M-HCI in dioxane for
5h and concentrated in vacuo to vyield 1.7 g of N-[2-(3-methylamino-propyl)-1H-

benzoimidazol-4-yl]-acetamide hydrochloride salt as yellow solid.
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mL of THF were added 9.3 g of triphenyl phosphine, 1.4

mL of MeOH and 5.7 nlL of diethyl azodi carboxylate. The
worRoosas®7avas stirred for 4h at rt then concentPEI/ERL08§N51599

vacuo. The residue was takemp4up in DCM quenched with

wat er at 00C. The organic phase was dried over anh. Na

BERS T
BB%E: [\?Slf?@h% 'ré%trp‘lr?%{ﬂ er' 3"2‘3')0ran§?gie%yl -amine

1, mlrepared from
e anal ogy to the

To’az_ oficgﬂ 1S %Eg g(}r(ﬁ?’oro%- t‘ﬂm(wnqut_n%l?ﬁu%pb B26"R:3H were added

droj)@%e(iﬁ 0BB33R rﬁLro%a(:@ltrc&riBydmiehd’hy-réactron mixture was allowed to warm up

o f SP4 R B R Rl RBe. 58 e R R WER BRA o wsing
EtQAchentarieo S tdeged i1B&dg fOtf)lN -(2HGoG-detmekyrphgnyl)-acetamide as white

Jg—benzmmdazol 2-yl)-propyl]-nethyl-amne. LCGM: tR
='0.52 min; [MH +: 250.17. BB34.

Lc{ﬁ%(tﬁ;g)r ﬁ %ézLMiéH%'@l@? %‘Qr(ﬁ' met hyl - anmi ne Prepar ed
BBRS 9M 3. Sghligs b il hLHBL LRI ne-1 ,2-diamne in

To {gf'sbgﬁzr%ro?ﬁ (ﬁ%é?é%f tJe r)amethglamrTonruqr nit ate m 1n690. m|:8f Bg:M ¥v§re added

10.4 n@., G‘fgrlﬂnQﬁQmpma@squosrg@nbﬂjrrdlms the mixture was stirred for 2h. 12.0 g of

t I
VS B hoRP e demiss vee Ay 2 TG gL de paplin miure
wap flofhieo rsilrre@éorm fPﬁ’E"p‘lﬁ €dtoi fBOéﬁatr@gyallpweﬂ te westhierd & rt and stirred

ov%ﬁr?ﬁtr 'Tkﬁgd gt:]oy mixttdrﬁ \{V?? r\rve <]1 Wltlhavr\rl?/tler rred oveir ar]rs NafSO4 and
correenhratdazrova@oyﬂ}e prudeipootiuct was$ durifieglkacC® gsrbg 2OAchkeptane 1/3 to

. - r - —
vief, 25 & of ByRREAE oL e BB mibich P2 b Bnctniitee %rf‘mde and N-2-
chlor(025 mekhoy-Hyitso-pberyl)-aseteoxigeras hydwnish salidm dazol -
yl]-propionic acid Prepared in anal ogy to the mat hods
LCaMSdr FiletB iy, [M+CH3;CN+H]"™: 286.04.
3-[4, 5-di phenyl -1-(2-trinmethyl sil anyl et hoxynethyl)- 1
A sglutigh @é@cﬂ&szow]miptrumoofdrﬁ(@calercu3fr@mca«yf2h@'trb@hzmrl) ggetamide and

N- (@%hm?(f @%}_ﬁth&aﬁi‘-}’r,t% ot QG&B%E&%@H%@%L !erZ#‘ﬁHdl Bnd 180 Bt of 1M-

par ation o
HCI was refluxed for 2h. The reactron mixture was basified Wrth 2M-NaOH and extracted

sol

with EtOAc. The organic phase was dried over anh. Na,SO4 and concentrated in vacuo.
The crude product was purified by CC using EtOAc/heptane 1/3 to yield 819 mg of 6-

chloro-3-methoxy-2-nitro-phenylamine as dark yellow oil.
LC-MS: tr = 0.89 min; [M+CH;CN+H]": 243.57.

BB32.3 3-Chloro-6-methoxy-benzene-1,2-diamine

A solution of 819 mg of 6-chloro-3-methoxy-2-nitro-phenylamine in 26 mL of EtOH was
evacuated 3 times with N, before 107 mg of 10 wt% Pd/C were added. The reaction
mixture was then stirred under a H, atmosphere (balloon) at rt for 4h. Filtration over a pad
of celite and washing with EtOH yielded after concentration in vacuo 317 mg of 3-chloro-

6-methoxy-benzene-1,2-diamine as yellow solid.
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Exanple 1: rac-(1 R*, 2R*,4R*)-2-(2-{[3-(1
H Benzoi m dazol - 2-yl ) - propyl ] - net hyl am no} -
w@egl1326% phenyl - bi cycl o] 2. 2. 2] oct - 5- en- 2- ol 1PCT/1B2008/051599
(Procedure P 1. 1 : rac-(1 Ry..2R" .4R*
V2- (2- Hvdr oxy et hyl ) - 5- phenyl - bi cvcl or 2. 2. 210ct - 5-

LCeM éRmpagoo ﬁ%‘éf@ﬁ @1§é‘r7&[2§kz g]R:)ct 5- en- 2- I) ace

BB32 4 3¢ S3-lch

on re a W se of

o e Oén B“ m\g%ﬂzeﬁﬁpff%m P 'eo%%%saye §11r8' methods
desatitled fop - (aa@xdmeammyem-l bexAcimielaxe2-yi)-propEiimiethyhammet o

00C over 3 h. Under cooling 1M aq. NaCH was added
LCMB =59 mime MY 1254.08as diluted with THF filtrated

over a pad of celite, washed with THF, Et OAc. The
BBBB! [I-@t 6 Dimsthexy{ bi-ldreirmisladoly2vyh propylirmethyl-dbing of

rac- (1 R, 2R* 4R*

5-en-2-ol as V\,hlte sol i d. LC—I\/IS tR = 0. 85.mn
PrepRFad2i@hirl4+0-dip®EThax@anilineliA analogy to the methods described for N-(2-chloro-

54%%&j)h%§g/%%cétgmmfdr oxy- et hvn- 5- Dhenyl - bi cvclor2. 2. 2l o

and

LCE@@-R 4%\6?9-,41% ﬁgﬁ,@@%vn 5- Dhenyl - bi cvel or 2. 2. 2l oct -

en-2-0ol racé-

BB§3.§ (2- Hb(lg(-é%xl- I}flnﬁeﬁ%%b—éfr@{éﬁ@&l);—Qée"?é’dmlde[2 2.2] oct-5-en-

enanti oners

Pr%l’&gfrd%qy’ (§§ rﬁéth%&é&ﬁmag %]yt %%L@Fél %lgﬁan@escrlbed

fords(64d®(94§anﬂﬁhomamtrq-@3@nytﬁa@ﬂagvdeg flow 0.8 nmL/min):
Enantioner A© tR = 18.1 min. Enantiomer B: tR=2 1.2

LCI$:. tr £.0283 ming B CNrH] :382.09, ¢ - Tol uene- 4- sul foni ¢

BBaCI d ( 1R* 2R* 4R*

-en- 2-vn- ethfy ester A mxture of 227 ng of rac-(1 R
A som.’qon f k7 g of N-(3,5-dimethoxy-2-nitro-phenyl)-acetamide in 47 mL of 25%-HCI

and 160 (’rf‘f_ &V“ICM PI@(V\%U?’é!ﬂIJX@éTWQIY'T%‘ r%¥9t|dﬁ[rglxﬁrr@]/\/é§tba§med with 2M-
en- 2- ol Ts-d, nL of NEt3 and of

NaBfingng ﬁXtBaOftﬁ_d t’n"‘gh (RRACwARe é’fgafni(‘eﬂh?l‘ﬁ?e\f"ﬁ? gried aver @”h SO, and

CorfC%ﬁﬁéterh WbUTRe ¥ade %F&ﬂ%ﬂﬁgs Pﬂjrﬁfl@}d\’h@t@ USIhB@t@AQ/ﬁthﬁne 1/3 to
yle% ase was separated, washed bri Re  and evapor at

he6rgsf aueix Obaﬁ"‘f'i“@é ’Wh@@ fnine-nhspel and @)ch”(”éth@)(y -2-nitro-
phér%*a)ﬁﬁlﬁé ds %re?n%e)%oﬁ'(ﬁ ('FZB éléolﬁﬁ@n b05 98 35t dheS HofPRdrftioAsd fhiture in 78
m'—50fpﬁ'éﬁy'|/er9|%i)¢6¢o‘1@ 920f2 r@B?”BOf@ﬁD'Zm?I §-4enhyaf Me®lrangss.7 mbL of
)h§| bbb Ay late. e MiixtutdRwas btiP8d f0rih dtM tHeRtohcehitrad&®lin vacuo.

The residue was taken up in DCM, quenched with water at 0°C. The organic phase was
dried over anh. Na,SO, and concentrated in vacuo. The crude product was purified by CC

using DCM to vield 4.21 g of 3,5-dimethoxy-2-nitro-phenylamine as orange solid.
LC-MS: tg = 0.86 min; [M+H]": 199.22.

BB33.4 3,5-Dimethoxy-benzene-1,2-diamine

Prepared from 3,5-dimethoxy-2-nitro-phenylamine in analogy to the method described for

3-chloro-6-methoxy-benzene-1,2-diamine.

LC-MS: tr = 0.50 min; [M+H]": 169.05.
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1.3 (Procedure P 1.3): rac-(1 R ,2R* ,4R*
)-2-(2-{r3-(1
WOoR®enzwri dazol - 2-yl ) - propyl | - met hyl am nol - ek¢i/DB2008/051599
d- phenyl - bi cvcl o*”"ioct- d-e¥-ol A mixture of 115 ngy
of rac-tol uene-4-sulfonic acid ( 1R* ,2R* , 4R

Pre@ﬁ%é’l\fzr ?ﬁ@zo Wﬁ%b%f% 0P B 3}&@@8}%8 described

for [8-{8, 6+ enetasxyedBberkdimidatqgl-2epepropgHmethyhaivieet- wat er and
extracted with Et OAc. The organi ¢ phase was separat ed,

LC$:ad =ang mirafd+idf e2b0atvd t he resi due was purified by
CCwth EtCAc-MeOH (3:1 ) to give 34 ng of rac-(1 R*

BB32R[3-(4/6Bis-trTlupRe fpBryl-1HHbdnzpirvidar olaz-gl)-pReyyl}-methyl-amine
propyl ] -methyl -am no -ethy”- -phenyl -bicycl op®”l oct -

Prepared- fbma$,Sas-gélubmamathylGeMa:net R2-diddnid@ imi analc[gylﬁd] the: methods

e S5 RBI PSASANBI e
LR S ) e o2 2 2

BB} g% z’i%%ggré ﬁh&ﬁ}ldl-&-t?’lﬁ:ethﬁgﬁanﬁg*h&{?yn(e%hylg%H( ifnidazol-2-yl]-

prapigniz-agicbpyl | - met hyl - ami no) - et hyl ) - 5- phenyl - bi cvcl or 2.
2.2loct-5-en-2-yl ester To a solution of 150 ng of
Pre[pa(gd( in maIQ@Rto thﬁqme)hcms(dgasp{itgaq for 3-[4,5-diphenyl-1-(2-trimethylsilanyl-

b PRARALTHARLO% M BIR) bl epiigp.g, win Syt o
1,2ehehed. 176 L of NEt3 in 4 nL DCMO 1 nL of

i sobutyryl chl ori de was added at O00C. The yel | ow
LCr\Sidt FOtinis (¥ EHIWa3P1st4.rred for 3 h at rt and then
I?’guenched with sat. agq. NaHCOs. The product was

&t pd2AZMethaoxy- lEleyl)t-hé? trrrgathvlﬁlIphwﬁhmﬂewpo%tr@dazol-2-

e W The residue was dissolved in EtOQAc, silica
Y]E’e?‘sji ?ew drops of MeOH were added and the m xture

Pr%fﬁ%&h‘ 51‘3&6’%})"@39{ PRt Weseritld ?'r‘e\% . B(Hﬁfbﬁ@n}»@- 2 trlmethylsnanyl-

tered Itrate evaporated and the resi
ethpwfﬂqﬂhﬁw HymTezolrd-Wl-eroomeioeds readng bﬁ‘@Z'&/Wém &Z'H@tfrﬁg(y phenyl)-
oxcPEceH%!H@n;fd%F i sobutyric acid ( 1R* ,2R* ,4R* )-2-

Lclﬂné?q @%ﬂﬁ?ﬁh#ﬂéﬂrdyowll met hyl - ami no} -ethyl)-5-p
henyl - bi cycl o[ 2. 2. 2] oct-5- en-2-yl ester as colorless

foam LCG-Ms: tR = 0.82 mn; [MH +: 486.50. 1A 2
(Procedure P 1 5): rac- Isobutyric acid ( 1R* .2R* . 4R*

Pr ttord 68EXampleenzoi m dazol -
2- yi ) - pr opyl T - et hyl - anmi no) - et hyl ) - 5- phenyl - bi cvcl or 2.

Examaﬂeont anemRz 2R, 4Rs; 2{2 {[Bt(VElrB&hbﬂﬁiddeolTil?I)qﬁg@Nﬁ]-methyl-
ran to_the corresponding
amb'?ﬁféﬁ%'&'ga "éﬂe §:¥F %é%tt# I ovm ng procedure. 86

295 mg of rac-(1R*,2R*,4R*)-(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid
tert.-butyl ester (intermediate K1A, major racemate) were dissolved in 6 mL THF and
cooled to -15°C. To this solution were added dropwise 1.65 mL of a LiAlH, solution (2.3M
in THF). After complete addition the reaction mixture was allowed to warm to 0°C over 3

h. Under cooling 1M ag. NaOH was added dropwise. The mixture was diluted with THF,
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nmet hyl - am noJ- et hyO S- phenyl - bi cycl o oct-S-en -yl

ester were dissolved in 2 mL Et OQAc, the solution was
w@owBaskent th an ice bath and 1 nL of 3M HCl i nPE/BRES/051599

was added. The reaction m'xt_%r_e was evaporated to

dryness wi thout heating to give the desired

fiItrrpt_a g ew%g%%%(g;gpglgi S\fv§sr}};§k \%Wzﬁﬁﬁeéﬁéﬁénﬁ%f I:[rg esﬁvgél evaporated to

dryﬁ‘eé‘syﬂo)g\ﬂe- Mbe gy rd- (GRCJZR[ 2R?)- 2] Daydroxyeethgy-Btpoheayieicyclo[2.2.2]oct-

%*féldrocmgeéla ((32 e (lle 2 I]r:t:} | am no”
ch\{lﬁf} %@Wt@“ﬁé@%h%—g% bi cycl g"""oct S-en”- ol
1.1épr'feﬁ]§,§l4 E-gwié-ﬁyaégy o@irpbwgb.gedur ?EIGV-Q]C:)ITQ 2 éloct% -en- o?an(p

(1 RM2R A Ex-P-(3-H \Birarytdion P beryl- prcgclo@cﬂ gbé‘l @e@-@aﬂt 5-en-2-y
| )-acetic acid tert.-butyl ester. LCMs: tR = 0.70

racAil RY, 2RNHR] +2- (%Hﬁdraﬂﬁﬂmﬁw5®hﬁﬂyl-m@@d[3@Iﬁlﬂ‘cyﬁieﬂn -Zoali gas separated
nd M eRoede) phafiiisrd (S 9598 ChACRRl % ey piralger oD

20xﬂ50[an 2020 elex/EtONmt 96:¥). ester Prepared according to
procedure P 1 .4 in Exanple 1A using rac-(1 R* ,2R*

ChirdiRanalytie- 2L &hi(alael OD 4.6x250mm, 10uM, Hex/ EtOH 97:3, flow 0.8
H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}-et hyl ) -5-(

MLADIREL hoxy- phenyl ) -~ bi cycl o] 2. 2. 2] oct - 5-en-2-0l . LG NB:

Ené,ﬁomeQAS?R i)'m%1 @NH—U +( 516.39 Exanple 3 : rac-(1

E”ﬁlt@@ﬁ‘i& Fﬁ d%&glm'ﬁ yI ) - pr opyI ] rret hyI ami no}

| -

AR5k s

blcvao[mmét%éng&l)%h\ﬂ@ﬁefl R* , 2R¥ 4R* ) -

(2, 6-di net hyl - phenyl) - 2- hydroxy blcyclo[2 2 2] oct-5-en
A miRtuyd OF-2B7ahd of @ei(URt, 2Rt 4RO chhwsd@rethyLﬁs Nﬁenw Bicyclb2742]oct-5-

en- ?ﬁi’“ 9%3@5%;\;3 64% 123 Tf?@%&%‘g ga% bUt gfoluenedwas stirred

oveﬁrmgﬁtlybt] g rfgﬂiehzyéaoﬂﬁms rmﬂi(tufzﬁ h/lyi‘s )quénériégﬁmﬂi mgdhy{hep(h@_ﬁmb)phbse was
| CYCIl. O 2. . t-5-en-2- st repar e acgcor di t
oS M OkATeB W BB o R A e [Pty ot ByRE Wil Hept

EtOﬁ&I_RB:A))-ta_-y(e_?d 0[33g gf oilly rac-toluene-4-sulfonic acid (1R*, 2R*t4rl]?*% -2- (25 hydroxy-
5—p$§n§%2qzyﬁé%%gla%ﬁ§n I B R o5 SRR B b ool
LC:]\E%I\(S E& ['\Z%‘le E'](ég/ﬁsgg (1514 58. Exanple 4 :

1 hyl ami.

aml?fo&‘-BﬁiVBGB MQFMCWIEGWM&BIHZ-GB P1. 1to P 1.3 1in
Exanple 1 using rac-(1 R* ,2R* ,4R* )-(2-
A mixture of 115 mg of rac-toluene-4-sulfonic acid (1R*,2R*,4R*)-2-(2-hydroxy-5-phenyl-

bicyclo[2.2.2]oct-5-en-2-yl)-ethyl ester and 55 mg of [3-(1H-benzoimidazol-2-yl)-propyl]-
methyl-amine in 2 mL of DIPEA was heated to 110°C for 30 min. The reaction mixture
was cooled to rt, quenched with MeOH-water and extracted with EtOAc. The organic
phase was separated, dried and evaporated and the residue was purified by CC with
EtOAc-MeOH (3:1) to give 34 mg of rac-(1R*,2R*,4R*)-2-(2-{[3-(1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l as beige foam.

LC-MS: tr = 0.70 min; [M+H]": 416.25.
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hydr oxy- 5- ( 2- et hyl - phenyl ) - bi cycl o[ 2. 2. 2] oct - 5-en- 2-y
|)-acetic acid tert.-butyl ester ester. LGMS tR =
wW@2008/1826m9 [ MtH] +: 430. 46. Exanpl e 4A: rac-| sobCUI/iB20¢8/051599
acid (1R, 2R*, 4R*) - 2- (2-{[ 3-d7LH benzoi m dazol - 2-yl) -
propyl ] - met hyI am no} et hyl )-5-(2-net hyl - phenyl ) - bi cyc

e S oBug e i S FRBN F28 Pfhicacol 29
prop¥impthai- éﬁm{cﬁ}iSethyl) 5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester
1H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no} - et hyl ) - 5-

1A(2Proeebiyle- Fuhe)nvl ) - rakanemJt\o[czacm (ZROQR* BAReEN2-2-(1B-(1H-C- M5!
i 7 r%mo}-et?wl - -Dlmznvl blcvclo[fl E 21oct 5-en-2-yl ester

ro'} BRSO b P KeSE DLBB 8o 2 v

meBye paireiethy b & ot angl-bioy g e Xjnut-BserF2-bl and 0t176PmML. & NEts in 4 mL

oow} Aouy. & 3 R KOB s 44060 o I, 596 Sspqn reacign.rrgpr was

stirted-fac 8th &t raandl tHedr quenbhdd/Wwitle sateng. N&HEB;. THe r;roGquSvas extracted

wﬂl%%%,l\/l%%'%ﬁgryé 59?5555\{\/F%%?%r§tga'§‘%ldhan%§l§ bm%ld)ue WS 9 ssolved in

Et@Aomiich-gattdngl a dew rdn@psebhwepl-ﬁm(e% et &y lanp itba yrhixtube ewas stirred

gyt a e RN s AR R GBRPrBEARY Shd feigBsioue purites

by CERKith Eﬂ)/(cZM{eDBi— (3(1) 10 yield 86 mg of pure rac-isobutyric acid (1R*,2R*,4R*)-2-

0i md i no} - et-hyl )5 5-
R RORBASH 2 Lrp B SR BT B Ayl 2 Foct 5
en2RI est@r&s’%cwfontess[fwrh-l]+ 500.71 . Exanple 6 : rac-(1

RY. 2R*. 4R*)-2-(2-f F3-(1
LCHBdrnzd.88 chag (V+12} y486-51. opyl | - met hyl ami no) -

et hyl ) -5-(4-net hyl - phenyl ) -bi cvcl or2. 2. 21oct - 5- en- 2- ol
1ARr(Epmeddredticoy. di ngretcds;o_imwr&:chude@ RP2R*, 4R1) 2-0-#31113- i n

dihygroahjemdec aci d tert.-butyl est er. LG I\/IS: tR=0.74
mn; [MH +: 430.62. Exanple 6A: rac-Ilsobutyric acid
Th¢ aBsve2RRbdddRMay2bg Fafgf@nietHntoethe correstandingilpidyechloride salt using

- -am no}-et hyl)-5-(4-net hyl - phenyl ) -bi cyc
theﬁélﬁjg‘?{@ %ﬁgg%wélenl-z-yl ester Prepared according to
procedure P 1. 4 1. * JANUS G FAC: ol X I\ _
86 ’ E{%* etif‘_ Ea?c(lgc_)thtys[ﬁ: g&.ﬂﬁ‘%{b% JHQ )@tf‘ﬁ3 'iﬁ-(i:bgr:lzoﬁﬁldaggﬁ yh)-propyl]
methil-bramodethytdzriiengl-gicyclqi? 8o dt-Srart 2yl esler modre edisgaivedsin 2 mL
- : )= i l.al. -45- en- [y~ LG NS,
el TR0 SO Qo N e Gl 984557508 B v
addrd, 2R, _zaa_t:yiorgn(igtun{e[ $/a levaporated to drynes_s without heating to give the
de&eﬁ%ﬁé—%‘oﬁh@ﬂg %t:i'dz("l Pé'*,k Rp,E‘rﬁ%yi-lz-{f?-im-loéﬁgo'ﬂﬂi/c\jazol-zyl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester dihydrochloride.
Example 2: rac-(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-(3-methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-ol
Prepared according to procedures P1.1 to P1.3 in Example 1 using rac-(1R*,2R*,4R*)-(2-
hydroxy-5-(3-methoxyphenyl)-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid tert.-butyl ester.

LC-MS: tgr = 0.70 min; [M+H]": 446.34
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et hyl J-S-f S-fl uor o- phenyl J- bi cycl o*”oct - S- en”- ol
Prepared according to to procedures P 1. 1 to P 1.3 1in
WE@Aps®79 using rac-(1 R ,2R* ,4R* )- PCT/IB2008/051599
(2 hydr oxy-5-(3-fl uor o- phenyg%g) b| cycl o[ 2. 2. 2] oct - 5- en-
yI) acetic acid tert.-butyl ester. LCMs: tR = 0.73

cefio W Hiliog 835,27, SR g e MRPA BRI 5o 2

prd;fqubihymtdﬁyé}‘ahyl)-is"(etd‘ie‘ﬂhbxﬁpMSnf/ll) bidyetdiR 2pjbdt-Heapeyl ester
o ”"oct-S-en™-yl ester Prepared according to procedure

Prepafed dcdordifitx soTptazeddveuBi.fdn Example R usigirac4RR*,2R* 4R*)-2-(2-{[3-

- 2-(2-4]3- .
(AR R aroR sy AP hh-Es Paeh PR8N - 5.
bicySe[Rl2Rjoc-5¢venydl.) - bi cycl o[ 2. 2. 2] oct- 5-en-2-o0l. LC Ms:
tR=0.81 mn; [MH +: 504.50. Exanple 8 : rac-(1
LCRAIS 2R, 0482 inir2 {1 241 { +6(39
H Benzoi m dazol - 2-yl ) - propyl ] - met hyl am no”
Exampld 3t- Srdc-[IRIZRS4RMNe2H2-3K1 HyRdnzdidatelS2-ghbropyl]-methyl-

o RS SR Faby sl
e BPE R LR B g

(2, GdeetI[IWAphﬂaﬁyl)-Zrﬁydrﬁﬂy-blﬁxtaofﬁl2e2]6¢\ 5-eral-yl)sxwbtit geid terbbutyl ester.
(1R*, 2R*, 4R*) - 2- (2-{[ 3- (1H benzoi m dazol - 2-yl ) -

LCMSigy FIO- Feminy [Main] et hy| J- S-~- f | uor o- phenyl J- bi cycl o
ANNoct-S-en™-yl ester Prepared according to procedure

Example 3A; racElsahptyelﬂAaaEd nd 1R&2R{,4RNE2-(22{f3-(1HRenzoimidazol-2-yl)-

pr()ﬂﬁgéﬁtg'%li dl(oz}o(fthy)S(delmetWI herlbicyslol2.2 2logt-5enz2-yi

ested-f | uor o- phenyl ) - bi cycl o[ 2. 2. 2] oct- 5-en-2-o0l. LC M
tR=0.81 mn; [MH +: 504.68. Exanple 9 : rac-(1

PreRaretiRacepRriing o pocpfl@e(A1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-

I Nyl 3

(bR R erba he B Lok SRS B ARt ghony)

biCW'd@@riﬁdct‘é&a@QOl ng to procedures P 1 . 1toP1.3in
Exanple 1 using rac-(1 R* ,2R* ,4R* )-(2-

LCHYSIrte 2y0-85 mir I B 415%i cycl o[ 2. 2. 2] oct - 5-en-2-yl ) - ac
etic acid tert.-butyl ester. LCM5: tR = 0.52 mn;

EX?WIPH] 4. rc7(180, ZRE%&M-& -gA-(1 Haﬁenzgtmnqltawlr%-yaw@lpyll methyl-

ﬁ@-’sd(?r} tﬂ!‘ﬁﬁé’i %ﬁm&gig]ydﬁt ?‘ﬁpgosl bi cycl o[ 2.

?éoo&éco%@rozpr&eo%ﬁésem E’rtsmrf.ﬂ BaaYidh ﬁh@mb%c (1R*,2R* 4R*)-(2-

dproce ure rrB using rac-(1 2R

hydrgppy-5-2- gue(lyj qupyl)(t]lcyclo[Z 2]oct 5 -en-2-yl)-acetic acid tert butyI ester ester.
H- benzoi m dazol "- ﬁ propyl J- met hyl - am noJ- et hyl J- S- py

LCMSi tn =8 41 migy; g p430J4ﬁ:t S-en- 2-ol.

Example 4A: rac-Isobutyric acid (1R*2R*,4R*)-2-(2-{[3-(1H-benzoimidazol-2-yl)-

propyl]-methyl-amino}-ethyl)-5-(2-methyl-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(2-methyl-phenyl)-
bicyclo[2.2.2]oct-5-en-2-0l.

LC-MS: tr = 0.84 min; [M+H]": 500.50.
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LCGMS: tR = 0.65 min; [MH +: 487.25. Exanple | O
rac- (1R, 2R*, 4R*)-2- (2-{[ 3- (1H Benzoi m dazol - 2-yl ) -pro
W@ioAsmwrhyl am no” et hyl J- PCT/IB2008/051599
S-napht hal en”?-yl - bi cycl o*"agd - S-en”-ol Prepared
according to procedures P 1 l1toP 1.3 in Exanple 1
usi pg_rac- ( 5 .
e e R A4 U6 Fimspimssgprepyb gty
amirs)adthgl)-34 B8 anétayl-phdnyilybicgdbf2.2.2]det &en-281 = 0. 77 m n;
[ MtH] +: 466. 59. Exanpl e 10A: rac-Isobutyric acid
Pre(piaFé‘d, Iy Yo o dettuf¢s3P (.1 b Ipe (izini Bradt gt uamg rac-(1R*, 2R* 4R*)-(2-

R e DA ke e o e R R
LCM%ftedLHfs(P 1 I\éf'Hj( M‘pl e 1A using rac-(1 R* |, 2R*
e Rt el SRR e o

prdpyll-methyF-amimg}-¢ thiri5+(3- rﬁ%yﬂ-ﬁhe@l)&hlpyelolzz 2[oct-5-en-2-yl ester
1R 2R 4R)-2-(2-{[3-(1
PrepaBshaaiondiog 2o prazeglirg- Bt.é py Ixampteh y A -wsimgn@g-(1R*,2R*,4R*)-2-(2-{[3-

-2-ph | - Ri I s 5-6n-2-ql  or
Sk A B A o] 05800 lon B
bicPslglR Y-Jodidyéri-2+okt hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2.

2.2]oct-5-en-2-0l Prepared according to procedures P
LCMS:1r £®.83 mirG [MAHEX&pI%e 1 usi ng enantiomer A of
rac-(1 R ,2R* ,4R*

(R-2R ”; (2 {[3 (1H- bn20|.m dazol 2-yl)-pro
Prequwacca Irmo!}o repegduyessP bhday1-Jindypense 1 ysmpd@@ (%a "@RARY)-(2-
iy 58 Ty Db SR B BRI S oo e st
LCtV\;T%lt ar, W}nlnewélﬂ% Azopeny| bi cycl of

ester Prepared according to

Ex% féeéwf ?acplsgb&t%ll;l% Eégm’l e(1l’l{“3‘2R8 |4R§ 3. Fﬁ{ m%enzmmldazol -2-yl)-

{é@ (1 Hbenzoi m dazo
oroy L SO oty bact grethy bEbemALNeY BIolA 2 S Sran-1! ester

exa Iell).LCl\/IS tR=0.82 mn; [MH+: 486.70.
Prepa pecoqding to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-

(1H- Qé%z%ﬁmf}&cﬂé W Porbpyar-d iy PsAmel-Bingieql-ristty)pherRy | | - me
b'CléQl‘l);{QIZ)Z]QCt @h%dbl cycl o[ 2. 2. 2] oct-5-en-2-ol or (

1S, 2S, 4S 1 H benzoi m dazol -
LCQ@H& &%fb&m IMﬂﬁhyéQOaffﬁ no} - et hyl ) - 5- pheny! - bi cycl of 2.

oct-5-en-2-0l Prepared according to procedures
EXMP to re-dR #Réféﬁn)pf 23 dHIRerzaimidageiet-y s psepyll-methyl-

amino}-ethyl)-5-(3-fluoro-phenyl)-bicyclo[2.2.2]oct-5-en-2-o0l

Prepared according to to procedures P1.1 to P1.3 in Example 1 using rac-(1R*,2R*,4R*)-
(2-hydroxy-5-(3-fluoro-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid tert.-butyl ester.

LC-MS: tg = 0.73 min; [M+H]": 434.20.
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rac-(1 R ,2R* | 4R*

) - 2- (2- hydr oxy- et hyl ) - 5- phenyl - bi cycl o] 2. 2. 2] oct - 5-en-
wQ2mB/18%ee exanple 1.1A).LC-MS: tR = 0.71 m n; P¢IVIEIDES/051599

416.61 . Exanple 12A: Isobu_q}gjé_i c acid

(1R 2R 4R) - 2-( 2- {[3 (1H-ben20| m dazol - 2-yl ) - propyl]-

Exgp&f}%f%gggﬁyw c 5‘8 (¥k*,9k9,XﬁL %215 i penzotidazol-2-yl)-
prdpl8-methyBamind)2ethyB-5((3 Hiueeopmienybicycic] 2 )2l I o or-Spi 2k yIrester

t hyl - am no} - et hyl ) - 5- phenyl bi cycl of
Prepatehantdifg & pbcglurest &4 ifPExpaipid1aastigdiacg1RQ2R* 4R*)-2-(2-{[3-

(1 @B%’r‘ﬁz%?ﬁégﬂ Za@gq{lggylﬁ%@&em%ﬁ}-g%g{{)]-%-(ggﬁo%k-)&ve%yl)-bicyclo[Z.2.2]oct-
5-eyi2-pit opyl ] - net hyl - am noJ- et hyO S- phenyl - bi cycl o

oct-S-en -ol (conpound of exanple 12). LC-MS. tR =
LCOMSZr mi0n31 inivit Hji +]" 4®8.500. Exanpl e 13:

rac- (1R*, 2R*, 4R*) - 2- (2-{[ 2- (1H Benzoi m dazol -2-yl )-eth
Exghplen®t hydcaftRi@R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-

o AR S L e fscs o], 2 oo o,

' < I ] t € o+
Pre%%re ac%%gﬁg ? &ﬁ%zo%éég ?ﬁ%g& 81%32% éxa?& H]slﬂs %@ F??Rn AR)-(2-
hydesanpi ef1d@dcpheay )-bisyde[R yra]octdeerd2- yI) acetlc acid tert.-butyl ester.
(1R*, 2R*, 4R*) - 2- (2-{[ 2- (1H benzoi m dazol - 2-yl ) -
LCdPrytk F-0nE2 tmin; Mt iod34efidy| ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct
-5-en-2-yl ester Prepared according to procedure P 1
ExamplenBAEx eavplsebtirigsi ragid ad1R12R*, 4R)RR-(2-YB¥(1H-bengginfiflazol-2-yl)-

RSN R TSRS o potr
Pre?)afae% %f%@#&b%cegg%zﬁf iﬁy%gﬁ"fg %mA gl ratz‘ (1R* 2R’H§1/I|?3):2-(2-{[3-

(1H’fb¢l1ﬂplmlquh@]-y|) propyl]-methyl-amino}-ethyl)-5- (4-f|uoro phenyl) bicyclo[2.2.2]oct-

5.htdyl } - 5-phenyl - bi cycl o[ 2. 2. 2] oct - 5- en- 2-o0l Prepared
according to procedures P1. 1 to P1 .3 in Exanpl e 1

|- 2-ylnethyl)-nethyl-amne in
Lcmqu(oiéqSH_rE@W@ n%d%a@—é)o 80 ?/nn [?\//Hr%—ﬂ +: 3%8 51 .

Ex%ﬁ‘n% [-‘aAcQJRF*Qﬁ* ggg;gfgﬁ% glzrglldazol % K‘; progml] methyl-
amm}rglhylérﬁrnwﬂdlwwb}cy&lqiﬁérﬁlpcw-epcﬂ Q[ 2. 2 2] oct -en-2
-yl ester Prepared accordi n%zt 0o procedure P 1.4 |

I
PrepReasresoning o pigeqdaiees R1.Rto PARKIn irmpje 3 Usg rpg- (1R* 2R*4R")-(2-
hyd%ﬁﬁ@ é?r‘lcmw @%ﬁ B|cyc|¥ﬂ2@§]€¥t@ Qﬁ?%—act%gb Eé’ig'tgjté rﬁrﬁn/t\y;l] §stghenyl

LCII\%*"%(* 0, 5425r%m6w rh'vf  rac-(1 _
-2-{2-T Met hyI (3 phenyl - propyl ) - ami no] - et hy
Exbl}1pr% 9A: rac- Isobutyrlc acid (1R*,2R*,4R*)-2-(2-{[3-(1H-benzoimidazol-2-yl)-

propyl]-methyl-amino}-ethyl)-5-pyridin-3-yl-bicyclo[2.2.2]oct-5-en-2-y| ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-pyridin-3-yl-bicyclo[2.2.2]oct-5-en-
2-ol.

LC-MS: tr = 0.65 min; [M+H]": 487.25.
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phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-0l Prepared accordi ng

to procedures P1 . 1to P 1.3 in Exanple 1 using
WOoretosit26¢8- phenyl propyl )- anmine in step P 1. 3. PCIZHIBI8/051599

tR=0.88 mn; [MH + 376.3g¢. Exanpl e 15A:

rac-| sobutyric acid

Expies U o9t T SRoABE e S eamidBee L yipropy methyi-

am@rid)esthyl) epassiithared-gi-igy ¢16[202.2fpti5ren-Lol . 4 in
Exanple 1A using rac-(1 R ,2R* ,4R* )-2-{2-

Prelpareddgdco(dingptogimptedurespii )l ta i1 Boih-Bxafmplid 1 asplheay( 1R 2ZRFR*)-(2-
hyi{ﬁ%ﬁ%éé5&5%‘%{515&‘?%56'812&5?@%?-%&>?%ﬁ1%1i? 390t e
Lt ol PR BT V4G R ohkntot - 5. ana- ol Pr apas e
Ex%‘rg\ﬁf?g 9. t(g E@;O&QEZH ﬁ%RQ’c.,% 15",2%,4%*%2%2-&&-(%%@2&n:1LidazoI-2-

yl){pyoipydknethyieinkinb}- Eﬂ'qyl)eq:-)ybph:thabenl-bylzoiayﬂbm:z.zm-éh-gl-ly) ester
-acetic acid tert. -butyl ester. LCM: tR = 0.73 mn;
Preplatietd] accoﬁﬂlfﬁg &8 prdeedurpl [&1.4 6. Exaepld $Ausingr iac-(4BT,28R*,4R*)-2-(2-{[3-

(1 kﬁé’s@ﬁz’o dazdt ﬂl)zpréﬁ%ﬂ]%%@&ﬁ%%géﬁgﬁh% té]%lg%y% ioiof32 2loct

5e[n2@] 2] oct-5-en-2-yl ester Prepared according to

procedure P3.3 in Exanple 43A below using rac-(1 R*
LCNeRMr =ARB7 tnirR IM 121 { 538-49L

H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}-et hyl )-6-m
Exampld - 31pr dpRI2R,4R)e2-02-{[2-(2H Beyzpirsiderol22-pl)-progyl MiethykR-amino}-

eth&p%é&e@%ﬂw&iQ%W%Zﬁ]g_éﬁg-eﬁ?Z-OIEéfamﬁs,%é)-:Z-(r2§{ff§-(1}-l-benzoimidazol-
2-yH-Benyline thpzarmindeth vl 5 irghyl-bioy tip[2:2r2test-5-en-2-ol

et hyl J- S-net hyl - qg- phenyl - bi cycl o**"oct - S- en”- ol
Prepacgsh pecdreiog do dirogpdurespP ddeldur €8 iP Bxamde tlou$ing .edaptiomer A of

rac-hlvz(jgfg§§4%*)l'§- %@forr@gy %ﬂr%gf)-pg R{J rcgﬁ%pzzglj% ct-5-e 2 oI &s_eflzl )example

1.1Aacetic acid tert. -butyl ester. LCG-MS tR = O 72 m n;
[ MrH] +:  430. 56. Exanpl e 17A: rac-|sobutyric acid
LCM&*’ERZF@WMW) IM+HD- 416354 1 H- ben20| m dazol - 2-yl ) -
% - met hyl - am no} - ew - 5-met hyl - 6- phenyl - bi cycl o
Exemp zpeetls@o@m 3did &g R#R)s{éé?-é@ -(AHckanzpingidagol-2-yl)-propyl]-

me@ﬁﬁi?q ﬁ?ﬁ:g SohEnyREACRIS12 20 0e1-58nl2G €181 or 3E0bddfic acid
(1iﬂ%é rai Hrbenzoimidapgl-3-yhhwrepy!l-methyd-aminp}-ethyl)-5-phenyl-

I ] l\1akgycl oPAM oct- 5-en-2-ol . LCG-MS: tR =
R R e

Prepared according to procedure P1.4 in Example 1A using the above 2-(2-{[3-(1H-
benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol
(compound of example 11).

LC-MS: tr = 0.82 min; [M+H]": 486.70.

Example 12: (1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l or (1S,2S,4S)-2-(2-{[3-(1H-benzoimidazol-
2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol

Prepared according to procedures P1.1 to P1.3 in Example 1 using enantiomer B of
rac-(1R*,2R*,4R*)-2-(2-hydroxy-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l (see example
1.1A).
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Exanpl e 17B:

rac- (1R, 2S5*,4R*)-2- (2-{[ 3- (1H Benzoi m dazol - 2-yl ) -pro
W@ioAsmwrhyl am no”™ et hyl J- S- net hyl - PCT/IB2008/051599

gd- phenyl - bi cycl o**"Joct - S-engp0l Prepared according to

procedures P1 . 1 toP1.31n Exanple 1 using the

LCTA%& ;Pafg@’tg\ﬂnﬁfhéﬁegphéﬁ;l bi cycl o[ 2. 2. 2] oct - 5- en-
eximhle 1RREsSodinE st Rt 0 &2 S hbeeypidazals it oropyil-

metﬂgfki‘a,nﬁﬁb} éﬂW])-Sthé’n}{I{b'iejcﬁdrIQmels]bot -Bledzyll eatefl ))r |sobutyr|c acid
(1Bl BT BERAG higbeal2 W g aRulnei R B A B SbReny-

bicgte{2d2|ect5-dn2-yil estexanpl e 1A using rac-(1 R* |, 2S*
AR ) -2-(2-{[3- (I
Prddaleeh zacdantid@ zo| progddups dty4 Jin rixdample dwi nsing ebhdryebove 2-(2-{[3-(1H-

1 TAWAN .
be@%ﬁ%i@%cﬂ#&lﬁ@%@&@%@% %g} e@ﬁ%h%ﬁilgiigjc%[Z.Z.|2%c|t\f§-'ent-§ol
(compoutd BFexXaRiplelR2)) - 1, 2, 3, 4, 9, 10- Hexahydr o- 3- hydr oxy- 3-{

N- net hyl - N (3-benzi m dazol - 2-yl propyl ) am noet hyl } -1
LC;MS gk kdnghinan dvi+H) e466. 7. epar ed accordi ng to procedures

P1. 1toP1.3in Exanple 1 using rac-(1 R* ,3R*
Examﬂle ) - 18; 2, Jrad;(IR1L2RNHER YR @r{2-Bt HrBaneaimidazol-2-yl)-ethyl]-methyl-

AR EE AT 10" Bl
Pre%%%%é%‘é@d‘?gﬁ@%r%@é&@ge%&‘g‘_l &B?.G%RExérﬁgpe'#usigg &-AH%enzoimidazol-

2-ypretmitrhethyldaniiBe restep Rildazol - 2- yl propyl ) ami noet hyl }-1

, 4- et hanophenant hrene ester Prepared according to
LC;M%deaLOr@ mint [M+iH1: 462:6f| e 1A using rac-(1 R , 3R

, 4R* ) -
Exam9|e3 1340, mﬂsebatwutr @cil HB7.8RS,4B* ) M 21 i -bngGinidazol-2-yl)-

oo A APl 2o 2 o
PSS BBl P1iis Sporpl 10 40 e (IR R0 222

(1H-berzoiiidazal-B-yeketyl]-methyl- amlno} ethyl)-5- phenyl blcyclo[2 2.2]oct-5-en-2-ol.
%’ et hyl ] - met hyl - am no} - propyl ) - 1H benzoi m dazol e-4-c
LCav dxqu AT, HVl’n'él -‘r1‘§/7|2 ter Prepared according to

proceduresPl. to .3 in Exanple 1 usi g‘
Example. #4t macdRh gBr,@,IEyf%-{Z {1H- Ben20|m|dazol -2-ylmethyl)-methyl-amino]-

eth'ih}b@laﬁéwﬂbq'%’@@ 242]6?!{9%%&‘2 9@ %mn d FEI\/EI- qu|+ ester in

Pr gﬂedzgc & rJe%@dures P1 1 to P1 3 in Exam Ie 1 usi 1H- ben20|m|dazol-
&b m P i) p ng (1

rac- 2-1sobutyryl oxy- 5- phenyl -
2- ylWBY'b[T@tW Qﬂn@@t'n Step P1 3.
ethyl]-meth am no} - propyl)-1
LCM%éﬁZ(QY%? G ) (= =)t % xylic acid methyl ester

Example 14A: rac-Isobutyric acid (1R*,2R*,4R*)-2-{2-[(1H-benzoimidazol-2-ylmethyl)-
methyl-amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-{2-
[(1H-benzoimidazol-2-ylmethyl)-methyl-amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol.

LC-MS: tr = 0.93 min; [M+H]": 458.61.
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Prepared according to procedure P 1 .4 in Exanple 1A
using rac-2-(3-{[2-((1 R* ,2R* ,4R* )-

W@20w$ds2%y - 5- phenyl - bi cycl of 2. 2. 2] oct - 5- en- 2- yPQF/ER2088/451599
- met hyl - am no} - propyl ) -1 Hogpzgoi m dazol e- 4-car boxyl iC
acid nmethyl ester. LGCMS: tR = 0.95 mn; [MH

Exampsn. B ) Sopy oaé%ﬁﬁe{%tﬁeﬁn&y<%1p3fzvlzprfpaefanynghethv'} 5-

phényl-bicyclo[2.2.2]oct-5-en-2-ol
yl)-ethyl]-nethyl-am no}-propyl)-1H benzoi m dazol e-5-c¢
Premam»(yd:dcﬁdlagltd phadelyiteseB1.erto AP £Pai étkaapieorn dighgy trzthyl-(3-phenyl-
cedur.es Pnﬁlh 1toP1.3in Exanple 1 using

pl‘OQW?gmH&IH}?eé) ropyl) 1 |
ol d""lﬁ@é SR 1S Tn Doy 278 20

( .
Exwp%% ta B gryhsixy&é BRAR AR RR Yy PgproPy)-
amindg] eehylz—smengt higytlofi22 2jdcteéiemalyl pstepy| ) - 1
H benzoi m dazol e- 5-carboxylic acid nethyl ester
PrefPaegsh aecbrdiog ciodprogedure pif bé eiduExarfléd . YA iusirigx earp(1&* 2R*,4R*)-2-{2-

[meﬂﬁ}ia-qg—)[?hg@l-éhcgeog(;)lia[ﬂ%ﬁ(gége%h@t&p%gzn*yl-bﬁ:%lO?Zfzz.i]oct-5-en-2-ol.
% (?d]mlzr%ﬁblgHgyMG thyl -ami noJ- propyl ] - |

i mda car xyI ic acid methyl ester.

Exrag-l\é(sl Bﬁ’ 2F59, -Xﬁ?%lg"_, I%J_Yl{ﬁ[}_%_ Ca—?ﬁ-?B§§20|ﬁﬁéﬂglfﬁ-ﬁ)-&rdpyl]-methyl-

amkbh@eathyl)Grrdethyl-5propyl-hicyniel2] 2.2jectr§ieard-ab} -
et hyl ) -5-t hi ophen-2-yl - bi cycl o] 2. 2. 2] oct-5-en-2-0l 2
Prepared gdepestiraiiorrogeriutgs Pt.ddo P1.3R0 ExaRiple 4Rsing rac-(1R*,2R*,4R*)-(2-

O Y= Rl B S Yo YR ey TSR e g

LC)%% ByEFOX ¥ ?\Altert 2-yl - bi cycl o[ 2. 2. 2] oct - 5- en- 2-

Scetic ac utyl ester were dissolved in

Ex{&lz@é( 16% Fa{is Oﬁ%ﬁ} i(nggkmgv)% m%%n%}mdazol -2-yl)-

act 10

prqnyﬂtmewymg\mh ¢thh§'dl 6zme I-ﬁmronylomyxclai?e? %Mt—érﬂr\-%-vle@ster
in vacuo. The resulti n% resi due was partitioned
Prepatateresoniingeio riacedtro 6, 3ﬂne5>@q1p|¢ 4yR belgasusiepacdf BG2R".4R")-2-

(2-§&4 Bé%qu%Ebl-%%f(y ﬁ'@byu %ﬁwyﬁéﬁmrr%%ﬁg %\M %Bth%lbrowe

organi ¢ phase was dried over anh
b'%@ﬁ@@lﬁ]@ﬁtw 2®l.gi ve 205 ng of rac-(1 R 2R* , 4R*
2- hydr oxy- 5-t hi ophen- 2-yl - bi cycl of 2. 2. 2]oct 5-en- 2-
chmé Sec@domis I HE: 4660H4 t o sol i d, LG NB. (R = 0, o5
[ M H2O+H] +: 247.30.2 1.2 EProcedure P2.2): 1
EX%’@“IC"‘*ZFz*‘I7 4R*ray.(N3*,§3* AR D22 (H Bﬁ%‘P'“QdW'@ﬂGmTqPY =methyl-
amﬁr%}tatﬂv?lﬁsméthyhs%gﬁyr@cyélotiz 2Y¥fdc@5%ri28ioct - 5-en- 2-yl

acet am de
Prepared according to procedures P1.1 to P1.3 in Example 1 using rac-(1R*,2R*,4R*)-(2-

hydroxy-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid tert.-butyl ester.

LC-MS: tr = 0.72 min; [M+H]": 430.56.

Example 17A: rac-lsobutyric acid (1R*2R*4R*)-2-(2-{[3-(1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-methyl-6-phenyl-bicyclo[2.2.2] oct-5-en-2-yl ester
Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-methyl-6-phenyl-bicyclo[2.2.2]oct-
5-en-2-ol.
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100 ng of rac-(1 R* ,2R* ,4R*

) - (2- hydr oxy- 5-t hi ophen- 2-yl - bi cycl o[ 2. 2. 2] oct - 5- en- 2-
wQ@kgosaswrd c aci d were di ssolved in THF (0. 15 neQT/IEXEM/051599
(0.6 M _). 0.194 nmL of DI PEAy,77 ng of HOBt and 109 ny

of EDC were added sequentially at rt. The reaction

AR 000 ) ) e el e
T N F T R T -

amhid}FEihle—Ban@uthGJphepwalsleymB 2ipjoet-5eare2-0hnh. Na2SO4,
filtered and concentrated in vacuo. The resulting
Prapateﬂbacrmt(ﬁmg & pr\madepeIs: Pllitetd PY.3GCExamply EuSAQ/the BlithddEthcemate

a4 o R o BB fey Sl PPt AR T3 Thfere  aci

terippbotglédter2- ( 2- hydr oxy- 5-t hi ophen- 2-yl - bi cycl o[ 2. 2. 2] oct
-5-en-2-yl)-N-nethyl -acetam de as a colorless oil.

LCIMS:NB= X R min) [M2HYi 480.96WH] +: 436.52. 2 1.3 (Procedure
P2.3): rac-(1 R ,2R* ,4R* )-2-(2-{[3-(1

Ex&inBEnZI310T1 dezislobityyic) -aoid pijl RF .26t ,ART)-2-(2-{[3-(1H-benzoimidazol-2-yl)-

ord b A IR SIS PR 2 2FAR Sy S
Pre%g%,%g?gcro?(ﬁ& ?(f p%_chgrglls‘PA % %gJaH{p'I I?qu& goralz,(% ﬂt 2§a&R’()]2 (2-{[3-

(1H-bh&reonadaiaazbrprepy]- meﬁmyb@mInp}-Et-h(/I2~5I‘Tyelhy)leprEﬁnyl-blcyclo[Z.2.2]oct-
5e¥1hj phen-2-yl -bi cycl o[ 2. 2. 2] oct - 5-en-2-yl ) - N-net hyl -
etam de in toluene (0.8 nli). The reaction m xture vvas

LCSi\ﬁ %é)h reaﬁ 2o §PC then the tenperature was

o1n etort for 3.5 h. The m xture was
ul4gy p t t H L )
Exglﬂéref faY_PAILE Rt SREARA. 112 ?,14;’&? z%?{e Mﬁ%?’h% o&y%‘- -methyl-N
(3- bmnmjdarzabzwompvlhammogmw} 1#eshanpphenanthrens
extracted with toluene. The conbi ned tol uene phase was
Prapasiseacoprding 1oviveccedered Rl 1 e P1dr IneBxaele tausing Kac-8B*,3R*,4R")-

1 2@&9‘?@2&?%)}@6 ?gwykjfbg\chygthtaﬂo%eﬁlagthﬁé 8091205 tid 254 teft. bRyl ester.

nz opyl ] - met hyl -am no} -et hyl ) -5-t
Lcwggﬁe%mmﬁfﬂmﬁg%ﬁ%%{f%] Lct 5- gn 2- ol ;;s a -

Ex&rﬂbR! : @@Sraé%bts’utyhg AR ptl%? 3R*QLR7‘5L1 3 94,914t dxEhy dr3-R§droxy-3-

A. rac-Ilsobutyric acid
{N-(qq:@wylgﬁ& kmn;mgdng] @fy;p(opml)g@mthyla-aﬂoq:thgnophenanthrene ester
yl )ezfr opyl ] - met hyl - am no% et hylé 5-thi ophen-2-yl -bicyc
Prepg[erl 2cspr Elg-SoeﬁmEe%ree flr iy Bparele décdstiondgas 61R 3R*,4R")-
1 2@'4’9@)@We§al§ydlo 341yHFbx@93{mJn%th%ﬁ\lL(§lb%HZ|Hﬁd’azE)ﬂ-2 Bpropgffaminoethyli-

14F¢"B@WPB?WFH|HEBW -propyl ]-nmet hyl -ami no -ethy”-
-t hi ophen”- yI bi c]ycl oP*l oct- - en-2-ol. LCGM: tR =

LCdV'%dRmOn84 424 . Exanpl e 22:

-(1R* 2R* 4R*) *g *%k* 1H Benzoi m dazaol - l)élz)
Exwp]e &t Wrzaﬁ #eA(1R*,2R )-2-Hydroxy-5-phenyl-bicyclo 2]oct -5-en-2-

yl)-ethyl]-methyl-amino}-propyl)-1H-benzoimidazole-4-carboxylic acid methyl ester

Prepared according to procedures P1.1 to P1.3 in Example 1 using 2-(3-methylamino-

propyl)-1H-benzoimidazole-4-carboxylic acid methyl ester in step P1.3.

LC-MS: tr = 0.77 min; [M+H]": 474.22.
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et hyl J- S-~- nmet hoxy- phenyl J*-yl - bi cycl o*”oct - S- en”- ol
Prepared according to procedures P2.1 to P2.3 in

WE@APS®7® 1 using rac-(1 R ,2R* ,4R* )- PCT/IB2008/051599
(2- hydr oxy- 5- (4- net hoxy- pheq}gjg,) b| cycl o[ 2. 2. 2] oct-5-en
-2-yl)-acetic acid tert. -butyl ester. LGMS: tR =

Exsinple (3% resr LR 2 A Ty i ey gy clotz"2 21oct

-eyﬂ-z-yl)-reﬂM] et Ayiina}propyt)etHh b nzdimidazots-hexybdxXytio\dc)d methyl
bi cycl o[ 2. 2. 2] oct-5-en-2-yl ester Prepared according
estef, procedure P 1 .4 in Exanple 1A using rac-(1 R* |, 2R*

o St Broskopbs P14 i, Fromie i vilhe s 2 IR AR AR

2-hevry-Sephen plkacyelo] 2. 22}dcb6@y1€2 )-ethyR- nﬁtl@ﬁianﬁna}:pr&ay@)l-‘m-
: 516.29. Exanple 23:
benggnwgi%ge F%albﬁ%yljcaf(t@%%ggs(t‘irl—l- Benzoi m dazglp 2-yl)-pro

LC@%WW- nllﬁgt&/ PRIV 37~ y1 - bi cycl 02 oct - S enn- ol

Ex%g%p?(gd?%%z@é&% B;%R? &é?fj-w oxy?ﬁi%h?nyl b|cycloﬁ 2.2]oct-5-en-2-

yl){ethyii}yhe thyy-ai G &}-preiply)H-pbrzoin) ddzioter8ica i xyli2 aoitt mbthash ester
-2-yl)-acetic acid tert. -butyl ester. LCMS tR =
Prem)aVéii acaordifdvitdproceddr6 . F561 t(E)Parﬁ)IlreEXQApler‘a(usﬂngcﬂaL&-lylethglamino-

pro%? qu%eF%Plﬁfﬁnezt%Eéf 'Cgrbgé“%[a’é d(r%%@gg@ ﬂt?ﬁoxy ‘pheny! ) -

yicl -+ ester Prepared according
LCtM(I)§ t?oéﬂeéa'%r?b%m— 47Q‘ngééxarrpl e 1A using rac-(1 R* , 2R¢

ey 08 KR AL200L0 2 4m ssoppuon. ¢ iyt o 221
5-e12 nﬁ-teﬂml}jmﬂm-yah)mq}-mdﬂy{)y'ﬁ'l -bgnimidizota-5Sadoxyliclacid methyl
estbp MS: tR = 0.83 nin;, [MH + 516.54. Exanple 24:

(1R* 2R*, 4R*) - 2- (2 {[3-(1H Benzoi m dazol - 2-yl)-pro

BB Ao 514 o P A3 2R 2 4502

Hy@r@wﬁmhﬁgylttnpyplo&:%almcéé-enzz ')-etbylPmethyil-amibogappdny| )2 He

be@irﬂi&g{%ﬁ?%r@yhzo -Tékﬁkyl %)Slt%rycl o[ 2.2.2]oct-5-en-2-yl)
LCflﬁﬂﬁ%'%@% %L@-%y{g ester. LCGMs: tR = 0.62 min;

anpl e 24A: rac-Ilsobutyric acid

Exgrﬂ'n le, h"%ﬁé %RH—@# f{b"(l? zmnqﬁé%l- -yI% pr?p%] methyl-
at-st

ro azo
hﬁ?-é iophen 22ylyblcaecslp[é’r2 @%@bﬁrﬂé&-&bcor ding to
rocedurePl .4 in Exanple 1A using rac-(1 R* ,2R*
21. 1A&ocedl2re{P21‘)r 3. rac-(1R*2R*.4R*)-(2-Hydroxy-5-thiophen-2-yl-

bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid

276 mg of rac-(1R*,2R* 4R*)-(2-hydroxy-5-thiophen-2-yl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic
acid tert.-butyl ester were dissolved in EtOH (1.7 mL) and treated with LiOH.H,O (181
mg), H,O (0.55 mL) and MeOH (1.65 mL). The reaction mixture was stirred at rt for 4 days
and concentrated in vacuo. The resulting aq. residue was partitioned between water and
Et,O. The aq. layer was separated, acidified with 25%-HCI, and extracted with DCM. The
organic phase was dried over anh. Na,SO, and concentrated to give 205 mg of
rac-(1R*,2R*,4R*)-(2-hydroxy-5-thiophen-2-yl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid as a

white solid.

LC-MS: tr = 0.85 min; [M-H,O+H]": 247.30.
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(1

H benzoi m dazol *-yl Apropyl | - met hyl -am noJ-et hyl *S-thi a
Waol08A§267hi cycl oP " oct - S-en- 2-ol . LG M5 t R BCOIB2408/051599

mn; [MH +: 493.63. Examphgg25: rac-(1

R*2R*4R*) 2-(2-U3-(1

. / é Z(}J.rr“daZOsz yl)-propyl]-2-
(2- W@W@dﬂ(ﬁﬁ@ﬁ@‘ymﬂ:vbb[m mbet;l&easz \H’ENJméthvlFéZ:e&mmle

Exanple 2 1 using rac-(1 R* ,2R* ,4R* )-
10¢ &grmda@m*&mmwzaywbxmw@nmhzz P-bdyor{2. 3 2ft-B-exikd-yl)-acetic

am?cet | 8|§$cﬁ\iﬁ%7ln 34F @Xﬁi% )ﬁ%@(o pgg)r@%{] f@JlééAmﬁ‘mg of HOBt
and 168 maRST I e ié(ﬂjel‘drs%-q(léiﬁahyaafzm Thedn@ﬁ@tionﬂthure was sltlrred for 10
mink b B Y 01 (s b RO e R T A e st e . The
reagtidrt nixaere avadi stigred gg*m ﬁgbehu;jmzt&j gntr{] 4)3()1!\![1 ahat amphed dith sat.-NaHCO;
. (1 R S0 (2-{13-(1 . .
and B oG 3 e T GgyIEL AR VTSI Blyed eng opresrgated i
vackaz Ohe redulihg brudgehaifiZal dag Jpadfiebbye0C sy, EtOBcNME OMM EL as eluant

fror&,ﬂ%ta@%ﬁgg‘l}_ﬂpzyl? ﬁ? rﬁgﬁé%cq %RZQR {ﬁ% ‘FH benzoimidazol-2-yl)-

probylbéﬂzmymodﬁzahloﬁhgd 2—ypb|oyayd[jz 2. 2]oct-5 en-2-yl)-N-methyl-acetamide as a
am no}-ethyl) - 5 phenyl bi cycl o[ 2. 2. 2] oct-5-en-2

COIgEEfSSféJ lrac-(1 R
(2 X |cvclor2 2.2loct-5-en-2-vn-ace
LCt’\?I% %CWG&‘S"Y['\Z ’Eﬁ‘t{b}él5%f 4.0 g of rac-(1 R 2R 4R’

meEEtv(%rmmP;-etmd{‘ﬁelﬂ|02>hén-Q-vd}b|ch6B.2.2-L.5-8n-ﬁtol H20 and 22 nL

MeOH. The reaction m xture was stirred at rt for 3
0.1eﬁyn;l_ ainal Reld i sotmnore(ﬁ&°/anreubjue‘ﬁb¢waesnddle¢dmwise at 0°C to a solution

P& tid i 0 d t
of sgﬁgoar g?gﬁé\? i awvdaa(ﬁﬁlt% %@fﬂ %—Je}g b?& e rg%’ﬁ %—%droxy >
thidpd)lenﬂylmxcyolb[w tht—@esdl—yl)alN rffétbylsmbiadudmsnftoluene\t(édi mL). The

reagﬁcirg?rgxﬂg@et Q/ag) ﬂ%regiébr 3gl%ma§€\,()dé itl%jn ltlﬂa Yeart%’e(?athpe %tsag\ll%wed to

rac-
incleag@ 1t dorak§ h5Tieh evmtlire biasyeirelily, @oudd obtom mixtie pFf J MadaOH (6.1

mL? 'ﬁﬁi&&ﬁ&gﬁn M@JE ﬁa%%“fg f?_ll_r fuly tj&ﬁl%an(gﬁgrﬁac?ﬂ*%lth toluene. The aq.

phage-{as txBadied Mih Hol)aynd. The combined toluene phase was washed with 1M-

oG R, AR over a8 53 FEARAL A8 aquonp yild 24y mo of rec

(1RICAETrAdR " R 8- (2<{i3ﬂﬂ deedaoissda281-2-yb)-prap] $neth|ylﬁmaqu}mh32) 3-thiophen-2-
yl'#@cﬁ%éaioc' 'enhzeﬂlzg%‘;ég%s)s[sﬁh(ﬁ 2] oct-5-en-2-yl)-acet|

-1 Hbenzoi m dazol -
LCgVI - ropyh[ tﬂe‘f amne. LGMs: tR =0.73 mn;
EXLIM!SIE['Z"’IA.446 4fac-Isobutyric acid (1R*2R*,4R*)-2-(2-{[3-(1H-benzoimidazol-2-
yl)-propyl]-methyl-amino}-ethyl)-5-thiophen-2-yl-bicyclo[2.2.2]oct-5-en-2-yl ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-thiophen-2-yl-bicyclo[2.2.2]oct-5-

en-2-ol.

LC-MS: tgr = 0.80 min; [M+H]": 492.62.
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Exanpl e 26A: rac-I|sobutyric acid

(1R*, 2R*, 4R*) - 2- (2-{[ 3- (4- et hoxy- 1Hbenzoi m dazol -
wWQ@2008)13r0pyl ]| - met hyl - am no} - et hyl ) - 5- phenyl - bPCT/B20§82051599

2.2]oct-5-en-2- yl ester Pr qg@_r ed according to

procedure P 1 .4 in Exanple 1A using rac-(1 R* , 2R*

4 -2-(2-1]3- (4 - .
ExamBle A% | Ao R T2 14 Dy AT-BREERUTISaRe sy) B ey methyt-
amiveg}ydthyI3-Bq 4 mhetRoRy-pheayl)-2-yebicictd[2.2l o dfF-eh 2-61 0. 83

mn; [MH +: 516.36. Exanple 26B:

PrepacedCyaioating anpoaedosy PRcl @cP2l3 in Example 21 using rac-(1R*,2R*,4R*)-
oo B R ol By P26 BRI B e Byl estor
LopsuRan @ B Ml R L e IA sing rac- (1 R, 2R

ExaPfle 22881 o 150G BN (1R 2R AR AR eharpoimigazol-2
yl){peoyyy I pmetgy)l @midoPethlyted-(4emethakyephesyt)-bicyclo[2.2.2]oct-5-en-2-yI

es cml obut ancar bonyl chloride. LCGMs: tR = 0.84 mn;
©\MeH +: 528.64. Exanpl e 26C

B AP0 i a2 0
(1 HLbbdzbhuid{aml-dad)qbrogylgt}nythw-asmUnb]-ei;nglt)-:ﬁy(H—rmthovg}pme4§)yl-5-

: 5 . L. oct-5- en-2- ester repare
b'Cg{@g%Qle]g%%g%A'glroﬁcedure P1.4in )éxanpl e 1A ugi ng

nac-:( 1 Riv+ g5 (2-{[3- (4-methoxy-1
LopE2 e ’é‘ﬁ“z&ﬁﬂ-@?gﬁ:%%pyf][ et hyl - anino} - et hyl ) - 5-p

j.C Ny
Excifile 2l 1t (ke 8 a2 - dzofiagal-2-ycpropytpethyt-
amina}-ethyi-6(2:616 0 8\i-phe iy hdp)ll bi AN [2 28] o Ct-TeDi2nedt hy |

propi onic acid
Prepared, aordiig Jo procadyres PR4- ioePhdxy Exbimelezdl usidazad-(1R*,2R*4R%)-

By RIERBHosRh B o) 5> SRV - Ri PR
o BRI P s SN AR5 NP EHRL LS otor

nac-( 1 - (2-{[ 3-(4-nmet hoxy-1
Lclﬁ'é%zoﬁr% rgﬁlzRI)IYHéﬁ;ﬂgB?%r opyl ] - met hyl - am no - et hy”-

5 .bicyC o A = N * o #{Th._HXerx| C . 9.
xR L RGP 9T a0 (R P B A heggimidazol2
yl)-priepy Eaethdramingl-ethy )i -methaxy-phengbdicyrlal2. 22l ogt-5-en-2-yl
estdl val oyl chloride were added and it was then stirred

at 65C for 24 h. During the next 4 days further 0.52

Prdpardy afletdnd s pRochdulp Pk iRidahPW 1&Rlsg I%%éV\RfQRé}Qﬁ%ﬁt-(z-{[s-
In smal|l aliquots. The reaction was quenched with sat'.

(1Fagenaipidem)-Zeskrprapy E@e iy taminalvethighSed-regiiosorieaih2at-ed
bicydlo[2 3938et-F8H-bigi.cat i on by CC using DCM MeOH (10:1 )

LC-MS: tg = 0.83 min; [M+H]": 516.54.

Example 24: rac-(1R*,2R*,4R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-thiazol-2-yl-bicyclo[2.2.2]oct-5-en-2-0l

Prepared according to procedures P2.1 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
(2-hydroxy-5-thiazol-2-yl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid tert.-butyl ester.

LC-MS: tr = 0.62 min; [M+H]": 423.55.
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yi el ded 40 ng of rac-2,2-dinmethyl propionic acid ( 1R
, 2R JAR* ) -2-(2-{[ 3-(4-nmet hoxy-1 Hbenzoi m dazol "-
W@ @opnageyd | - met hyl - am no PCT/IB2008/051599
- et hyO S- phenyl - bi cycl oP"*| ggg- -en”-yl ester as
browni sh foam LC- M5 0O mn; [MH +: 530.12.

. tR = 0.
Exwﬁlﬂf&ﬂmFa"i‘c"e'zﬁt'{’v%'%?%&neﬁﬁ%%;ﬂ FRE A3 dthgnzoimidazol 2-
yl)%rcylbx)l} picttpyl iamife} bf;hlyi)@ﬁ“ma}oiQtilsﬂléyﬁommllkbbt@eﬂ)@iﬂcésier

2]oct-5-en-2- yl ester To a solution of 9 1 ng o

Prerpaced( AcdBtdin@ RS pro&Biurk-Rt.4 2n {Ex3mplt- MR tusiigyrat- (1R*,2R*,4R*) -2-(2-{[3-

benzaoi.m dazal - 2- - , , ,
(B GRS Rd Rt -arfelhe by heyeinel BT e ey isvelgia 2 2loct S-en-
2-ot.en™-ol in 2nL of anh. THF were added 57 ng of NaH at
-10 0C. The suspension was stirred for 45 mn all ow ng
LCtI\hﬁé tk erfpat mtry (M+HP: 49828 00C. 171 ng of 1, 1
' -carbonyl diim dazol e were added at -10 O0C and the

@telhﬂ)étoxazeb&;glfblcuc@[g ZgloottS-erAﬂtoér quenchl ng with
sat. NaHCO3 and extracting with DCM the organi c phase

Pramaeeoumoeohimg/m pr@nhduraaﬂ’zm;o_alﬁbw 10] rErz(empbai‘edsihgn_ramaddRi 2R*,4R*)-
2 SR A P RlEts A5 S e Y ARG d i B3 st

LC-ﬁ\ﬁ’% W{ZE%W’?‘H% C|d( 1R* | 2R* | AR*

"H benzoi m dazol
yI ) pr opyl ] met hyI am no} et hyI ) 5 phenyl b| cycl o[ 2.
2D - M ,4 2

Bimidazol-2-

ml-S-oz]ol-Z-?f- |¥c?o|§§'.:2]oct-5-en-g-vl ester
Pre,(p%l’-%d' d@éﬁlﬁgtﬁ% é&l? %ébordln% to procedrre P1 ||n Example 1A using

propy met hyl - am no}-e
ract(RERI ?R}SI4BH621§2 -3-Citbenzomigazglact!)-Broeyll-meihyl-aminet-ethyl ) $-oxazol-

VB 29 rac-(1 R* ,2R* | 4R*
2 Blg%éﬁ[g?[%&:t %e?%claxy 1 H-éenzm mdazol 2-yl) -

LCM@qu]gfg%n.y Mam n4377-4a§_hy - -phenyl - bi cycl oP**| oct -
-en™-ol 1In of DCM was added 1.4 nL of NEt3, 8 1

EinBPRﬂ‘ WPa@a‘ih*QRg 4R) - @f(z-gpogﬁimémxx&’ﬂ Pi%é?%birﬁrd‘aﬁé\@yi)-propyl]-

ori de (Pre pared as in
methydangngi-pthad) -PohenylbieycieiRiZAlopt- §'P[]r?e°hvas al | oved to

6Warm upthrtand stlrred for|5 mn_ at rtt before 0.3

stirred overnight a . ext racted W t h DCM
To RaSHeiPRTth0 bl raeLRGER" 4R - (STyrone-Sphesw- %'O&%?@Jﬁct -5-en-2-

yl)- QMQFC a%mertl\lautﬁQesQ&ddumanﬁ P8t RAEITH Wafd 9ddden. ¢rgU&f€L|OH H,0, 8
purified by CC usjng DCM MeOH DI PEA 95/5/ 1

mLt '62Q/|%ij d?22’1‘J4= MﬁOHf TP%ée@t'ﬁﬁtrﬂ'éw Yagetifge -85 rofar ohflays and then
corR@hflated e re%cg‘ue, WES phrtifokedt bétdeed WY ELO. The ag. layer was

Hbenzoi m da
separated and aC|d|f|ed Wlth 1N HCI resulting in the formation of a white solid. The solid

was filtrated, washed with 5 mL dil. HCI and dried in vacuo to obtain 3.19 g of rac-
(1R*,2R*,4R*)-(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid as white solid.

LC-MS: tg = 0.86 min; [M-H,O+H]": 241.28.
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yl *propyl | - met hyl - am noJ- et hyl *S- phenyl - bi cycl oP**| oct
-S-en™-yl ester as white foam LC-MS: tR = 0.86 mn;
wQ koBil13267546. 16. Exanpl e 26G  rac- Car boni ¢ aci BCT/IB2008/051599
i sopropyl ester (1R*,2R*, 4R*%) 2-(2-{[3-(4-net hoxy-
1H benzoi m dazol - 2-yl ) - propy ? met hyI am no} - et hyl ) - 5-
, L al

26. heny! . &ﬁpes 20l Zvl) propyl]-methyl-

aminoZethh{a ghengrtiefdx. 2 2lodiskeinzoi m dazol - 2-yl ) -
propyl J- met hyl - am noJ- et hyO S- phenyl - bi cycl oP*Joct - S-

Prefpla?ed)iacdomil’ig td prooédured Bereetowes.3 dnld&xdmpte DD Usihg Cadr{1R*@R*,4R*)-

oSt B DR e 2B et cRaar angt i (dmetoxy-1H-

bertzkn&mdém 230)-propy | RinethB&minaf t er cooling down to rt, the

m xture was extracted with Et QAc and washed with sat.
LCNABIERB.0. Thminp ialn] c44seise was dried over anh. Na2SO4

and concentrated in vacuo. The crude was di ssolved in
Exdmple o0oR6Anh. ridicabutyric eatedl wi {1R(R2FS,4R*)-2¢R {[BB(ﬂlFméthoxy-1H-

oo RigE R by TR i e it Aoy 5-on2-
yl eédter reaction m xture was further stirred for 4h at 50C

and concentrated in vacuo. The residue was taken up in
Prdp@hdaactovdisd éul pwiceturaa® £4 .in Bxempleg dhiusinghas € 1REBR U4 RBeR-(2-{[3-

(4B R P BB SRR AR G s FRERY U9°

blcy@o[swzwcttﬁeery%il d 140 ng of rac-carbonic acid

i sopropyl ester ( 1R* ,2R* ,4R* )-2-(2-{][ 3-
LC{MS rte £H033/min; [M+H]": 516.36.

H benzoi m dazol - 2-yl ) - propyl ] - met hyl -am no}-ethyl)-5-p
Exaropld 26B:yrak «Jychbutahenarboxydic-aig (1R s2R;4R{$-2y(@8H{[ b(#-mwethoxy-1H-

beJ;ngMﬁjf Eﬁz-é(&*pégygf'nget?gly\%ﬁoe gﬁgﬁbgg)ﬁleﬁygt?@b&o% 2]oct-5-en-2-

yl ésterenzoi m dazol - 2-yl ) - propyl ] -
nmet hyl - am no”et hyl J- S- phenyl - bi cycl o*"oct - S- en”- ol
Prepaegsaaendraieg &r drqsgdire it.édeduxpepleP?Asing R2-(8RT,AR*,4R*)-2-(2-{[3-

[ S

(- Ry ok Rl Ao 250 el e diyk s ghony oy
bicycle{éiZR]ecich-¢r82{0hamd ayadhutansarboryehiosied dazol -

2-yl)-propyl]-nmethyl -amne. LCGMS: tR = 0.83 mn;
LCiM&:H :0.a8ains M B BingR8e6427A: rac-| sobutyric acid

(1R*, 2R*, 4R*) [ 3-(5, 6-di chl oro- 1Hbenzoi m dazol -
Example) 26€0/59¢- Fﬁrés'ﬁﬂuomrrmom@ Haaig -(BRHRRAGR)R-A,HB ¢4-methoxy-
B gl ik SRR E R SRRl Geofpa aocts

en-24y:|yes§er2 (2-{[ 3-

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(4-methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l and 3,3,3-trifluoropropionyl chloride.

LC-MS: tr = 0.84 min; [M+H]":556.31.
Example 26D: rac-2,2-Dimethyl propionic acid (1R*,2R*,4R*)-2-(2-{[3-(4-methoxy-1H-
benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-

yl ester

To a solution of 150 mg of rac-(1R*,2R*,4R*)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l in 2 mL DCM and 2 mL
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( Qdichloro-I

H benzoi m dazol *-yl ~propyl | - met hyl - am noJ- et hyl *S- phen
W@ b@Bagwivo[ 2.2.2]oct-5-en-2-o0l. LG M. tR = OPOBIBR0IR/051599

[ MiH] +1 554.59. Exanpl e 27B;44q.

rac- Cycl opr opanecar boxylic acid

2R 5, 6-di
THE st A58 R Br SENEar bRk HBRE: Thereagionapingirg s cooled
to (rloe oyt 7 Ilm_czy(pi\@[o&l ehigjdechele- addled 2ndlit waé &fenFﬁtlﬁE_draeGS C for 24 h.
accﬂlecljl %8 4{ a %&tagug)%g % C{fdﬁgéts @Eé%'_"%{ gréﬁfi#l&% chloride were
addédgﬁ@i‘rlmgmhql@ftglTheyr@aﬂi‘cmpyéésqmbhe’d wals BI0 ag EXlEWCD 5, extracted with
| C en
Dcf Rl ik fearuAlAT BioioaEinTicade, B R ugngsDRMMeOH (10:1)
yle[db/&h{_l0+mg5&2raﬁ]2 2-dimeamp|ppo@éic acid (1R*,2R*,4R*)-2-(2-{[3-(4-methoxy-1H-
ber(lﬁ)gplgj -|’2 yFS*bropyIf methS/?ar“n oF &t%yf? S%hré?mg/lrblé(%fo%B?or(]:%-gleméj-yl ester

as blroﬂm)dh]foamt hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oc
t-5-en-2-o0l Prepared according to procedures P2.2 to
LCR2S:3r Fr0. Exaimp [+R]"1530s1g rac-(1 R ,2R* ,4R* )-
(2- hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl ) -aceti
Exampli 26&ndrdcAs6propytic ambiahde y adid HtRIZZR*MRIR262-{[3-(4-methoxy-1H-

bediat RSB AT B5ns SAT 5 ooy PoifesBlie 2loot 5-en-2-
yl dsté¥ , 2R*, 4R*) - 2- (2- {[ 3- (5, 6- di met hoxy- 1Hbenzoi mi dazol -

2-yl)-propyl]-nmethyl-amno}-ethyl)-5-phenyl -bicycl of 2.
To 2. &]ldonh-&-Hnmg f yrac-6R"éR” H@‘D}ﬁ{(@d[%(émtdbxym H-benzoimidazol-2-yl)-

pro%&ilgz&%&%gT; %ﬁ)hyl) %p@%&ﬂ%@fﬁq@ﬁ?ﬁ&&% 55 i:}'l Z%:L o?ﬁh THF were
addvédbé'nzmg rof dNegrolat 2-4191Q .- 'Dhie)pyd;denmhhyias atifirenb fored hiynhip -dBlowing the
temrﬁergtur[el\hg !3(9{ gi%z’lgé]m fq 1I 8ar§883|/lgigrl1(':i_g:%zjl\f/>§é weR Sadbcat ~10°C and
theRmixRIRY st#l%ﬁ)fo%(ﬁ Bhi 3. ((Bﬂ‘&emh@nsoﬂzropyl amine was added at 0°C and the
rea:;_}'fe?qqn'nllx ure, st |§r?8 ov%r;/rlyg%r‘& nggﬁﬁzﬂ quené)hlnpalY@ ?t Z?I%Hg)og ang] eétractlng
with ﬁ)lCI\Prthzqaargadlcarhese dies grled) omrmeduam4%d2:ohoerﬁ®téij inrvacuo. The

cru%%@d&?t was gHﬁfﬁggo% &%P Cﬁ}f Eg ?:IQ %r{n/ggllegnHllgEtﬁ I79/3g/1 }o yield 45

mgcofaJGJJCdscmnobyﬂ-BarbEmrceatld)(yR'_LZRIhéRZ)eQ (ﬁ {ixtdmethoxy-1H-benzoimidazol-

2- yﬁlﬁéﬁyﬂpﬁ%g%%m@&ﬁ% -§$§5§¥Ilblcg§/§[ @9{3’[}#95%&2’: %ster as yellowish

oil.(1R*, 2R*, 4R*) - 2- (2-{[ 3- (5- net hoxy- 1Hbenzoi m dazol -

2-yl)-pr opyl ] - met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2.
LCMZ]teet0- &t min; fM+H]": 531.11.
Example 26F: rac-2-Methoxy-2-methyl-propionic acid (1R*2R*4R*)-2-(2-{[3-(4-
methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester

To a solution of 295 mg of rac-(1R*,2R*,4R*)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l in 6.6 mL of DCM was
added 1.4 mL of NEt;, 81 mg of DMAP and 0.8 mL of 2-methoxy-2-methyl propanoyl
chloride (prepared as in JOC, 1976, 41, 19, 3182-3187) at 0°C. The reaction mixture was
allowed to warm up to rt and stirred for 5 min at rt before 0.3 mL of anh. THF was added.
The reaction mixture was stirred overnight at 50°C, extracted with DCM and washed with

sat. NaHCOj3;. The organic phase was dried over anh. Na,SO,4 and concentrated in vacuo.
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yl ester Prepared according to procedure P 1 .4 in
Exanple 1A using rac-(1 R ,2R* J4R* )-2-(2-{][ 3-

W@ 200883260y - 1 PCT/IB2008/051599
H-benzoi m dazol - 2-yl ) - propyk} 1 et hyl - ami no} -ethyl)-5-p
henyl bi cycl o[ 2.2.2]oct-5-en % LC-Ms: tR = 0.82

Thwr,ugg,(&), %@g w3s P%qfw§w%pﬂw&f@%/bwgq 95/5/1 to yield 214 mg of

rack- b@ﬂmymrdéthyll-praplyhlb acid (1R*, 2R* 4R*)-2-(2-{[3-(4-methoxy-1 H-

verfZog oo peiErEavasE h%%?smb%ﬁﬁw L 2B 5Eh % ester

as WRitdfdam.Exanpl e 2 1 using rac-(1 R ZR* ,AR* ) -

(2- hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5- en- 2- yl)-aceti
LCaVi$ak & (88Im[n3 {N ¥H 1 e348010, - 4- net hyl -

1H benzoi m dazol - 2-yl ) -propyl]-nethyl-amne. LC-MS: tR
Example726Gi rec-Catbidhic 46id. is8prdpyhester (3RA2RY,4R*)-25(H{]8 4 nethoxy-

cid . . . .
olgpidazald Yy prony ety ARkt e gy -PlgysllaiZalact-5-
en2agdlester
2-yl)-propyl]-nethyl-am no}-ethyl)-5-phenyl -bi cycl of 2.
To 2. sd]uioh -0b 22hmg2efyrhc- éﬁ*@R*H@pﬂ(M[%@mtdoxy@ H-benzoimidazol-2-yl)-

pro%xl&&e&y&gzn? ?lelohyl) é;pr}%rsﬂ‘@ @clcﬁﬁ‘ r%eﬁ?ﬁ/ g*mL o'?ktoluene was

addédbaatrﬁf@l D ahalz of NEt;yB) oo obl;)M}OePrm’(m@ImLani lsopropylhyllo)refﬁmte The
mixtL r%yvlletbslwi_?fﬁ:egq’élégo %rbr‘?‘]agﬁttpregq Foré% r’ﬁ)ln at Ls% é/SAﬁer coollng ggwn to rt, the
mixt@re-wWabRExiragted 4Rh)EtQAC 2nd Wash&d Eitthl eaty NaHCEN 7 be mrgbagbhase was
e RO Goney Fencesman vasue T s was,dipsaiegng! mt of
anh. dHRParep treatdd a\atbd}@mtgoft'ﬁmﬁ (jkMadUTldE) &2rt. 2ZTteomBRAUrd wian stirred for
20 s P g S MBI AP iy T b B0 41, s st agpure wes
furtbeastiirdedafod 4h3at(50°€t dirm(yericehlbehedon madlaxonhe reS|due was taken up in
Dcﬁ/ﬁﬁyglp&j ;\Bél%%\éagﬂ%q L (?r’e&anlrca%hwégo\z\)/ﬁ% >5jn88 Qler da\nh Na,SO, and
cor(céRtrat2&Rin 48:Jo- Z'h(eZ:Jrl{lcﬂéSp(o'duett Waus(puﬂﬂddkie;nﬁdl usit EEDAC/MeOH from

98/% té]aéqbrtg erI](] éﬂ@t h%%f rgEf“ %%éng c}d’J %8‘%85{‘] 4l ert(*Ph%ﬁl BRA:2-(24[3-

(4-pethosghd H@eﬁzmmldhzohz-&bﬁmnyﬂ rﬂﬂﬁhyjsanmgo}reahylx 3-pRENy|I-2 R*
)
bwv"—é@ézzgd%%%%s/l %ét rIE)‘S 3&’%8 yq%] nmet hyl - am no} - et hyI) 5-p

AR R AR P P T
%1 ?eRi'l 4|F§kc 1R ?%" {IIE(Z))Z{ QZ{ ﬂ?t(f'%)tylcﬂ‘loro -1H-benzoimidazol-2-yl)-propyl]-

enzoim azo
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l

Prepared according to procedures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic  acid and [3-(5,6-dichloro-1H-

benzoimidazol-2-yl)-propyl]-methyl-amine.

LC-MS: tr = 0.83 min; [M+H]": 484.50.
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nmet hyl - am no”et hyl J- S- phenyl - bi cycl o*"oct - S- en”- ol

Prepared according to procedures P2.2 to P2.3 in
WE@APS®7® 1 using rac-(1 R ,2R* ,4R* )- PCT/IB2008/051599

(2- hydr oxy-5- phenyl - bi cycl 01; 2. 2] oct-5-en-2-yl)-aceti

c acid and [2-(7-nmethoxy-1 Hben20| m dazol -

extinbla ST ARG S YDim R B3 T iinetenioroh
berﬁﬂhlcﬂi‘bl-ﬂ@)}prﬁpquétﬂyl( ﬂmmﬁ}MXW) 5Jﬂheny|@buaydam 2]oct-5-en-2-
| )-ethyl]-nethyl-amno}-ethyl)-5-phenyl-bicyclof 2.2
vl sé%oct 5-en-2-yl ester Prepared according to procedure
Pr%paéed( Qcc{o['(ﬂng ?%W%@Q?{lﬂqn rE%(%Fnﬂ)Ile ll?,& US%E; ra’cf%lﬁg* 2R*,4R*)-2-(2-{[3-
(5,¢disRIDE® | Hibgazaidazyl-J- yI@bFQdy]]anﬁmm)h-yahﬂm‘}lenm}I)-@bh\@Hy)-- 5- ph
. 86

2]oct- 5-en-2-ol . LC-Ms: tR =
ool A S 5 ot o 520
LehRs: 529 R AR 224 [ 3- (7 sopr opoxy- LH- benzoi ni da

=B B R A S BAH a RO2IBS G onoro
1HB2n2oinm d &zal rRay1¢-pPody | imethyl aadné Jte tRyl);2ptienydBicyclo[2.2.2]oct-5-

(2= hydr oxy-5- phenyl - bi cycl o[ 2. 2. 2] oct -5-en-2-yl ) - acet |
en% Aceggerand [3-(7-isopropoxy-1 Hbenzoi m dazol -

Prepiied 2Pl PREBREPLAT R b el R ar 2 o5
(5.¢-tiRkhloRR H4RhYoidida2oK2- 3'9'©My§ﬂﬂﬂtm¢@wnol}+dmwh)z®ph¢rd/azol
bicgél%[]lz)z'ﬁ (g%\lér] 'B‘?&Ji‘é’k (‘?Jegr&ig}ncgrtblax Jenriggeny! - bi cycl of 2.

-en- - are accordi ng to

LCR&%ﬁed §‘5J§nl 44]_”( 5F2><@|r‘rple 1A using rac-(1 R* ,2R*

|sopropoxy 1

ZOo da I ) [%e¥s) %ﬁ%iap [ AT RPN
Exﬁ%ﬁﬁﬁnbl ?:%ncl ofa% ﬁ% 2Fo B)g?gi [3 %rty'blce, : il&%&ﬂ%&n@éa%l 2y
prcm'ylli; mptyHpriefde tgl)-5epdrenyl -bicyslo[2.22]¢ct-5-en-2-ol

R*, 2R*, 4R*) - 2- (3- {[ 2- (2- Hydr oxy- 5- phenyl - bi cycl 0[ 2. 2. 2
Prejpatgd acogrdingg to procedures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-

BQis. | z _
ARSI ot Y. i fidlon-
be@oawpa@l 2-yD)-rrepyigmethyl-grings

(2- hydr oxy- 5- phenyl - blcyclo[2 2 2]oct 5 en-2-yl)-aceti
LCMSBidk & Cafidmin; (M+hE14R8. 36 no- propyl ) -

3H benzoi m dazol -4-o0l . LC-M5: tR = 0.70 mn;
Ex?rnp}Q] +: 2880 . 42|a_c-lsobutyric acid (1R*,2R*,4R*)-2 (2 -{[3-(5,6-dimethoxy-1H-

benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-
2-yl ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(5,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl )-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l.

LC-MS: tr = 0.81 min; [M+H]": 546.39.

Example 29: rac-(1R*,2R*4R*)-2-(2-{[3-(5-Methoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol

Prepared according to procedures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid and [3-(5-methoxy-1H-

benzoimidazol-2-yl)-propyl]-methyl-amine.
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Exanpl e 34A: rac-Ilsobutyric acid

(1R*, 2R*, 4R*) - 2-(2-{[3-(7-i sobutyryl oxy- 1Hbenzoi m dazo
WO 2008/132679 PCT/IB2008/051599

2-yl)-propyl]-methyl-am no}~4gshyl)-5-phenyl - bi cycl of 2.

2.2]oct-5-en-2- yI ester Prepared according to

c %*:edl%gﬁ(@'” gt 4558l e 1A using rac-(1 R, 2R
el 0 20 S S 2. R 232 8 ..

berzpimidazob2iyl)tpriopll] aingtayi-aiainolGti)-5ipReryhigfclb[ 212.2]oct-5-en-2-

| %/I'rl—|]+ 572.51 . Exanple 35A: rac-lsobutyric acid
y 2R*, 4R*) - 2- (2-{[ 3- (7- hydr oxy- 1Hbenzoi ni dazol -

gl sBEERN o IR RAL SN 13 RGN RN kB

(5- riJRl‘hox)ZRH hehBSimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
[ 7= ert.-butyl-di met hyl - si | anyl oxy) -1
bw%ﬂéﬁf@%@ FSQ yli-propyD- net hyl - am noVet hyl i -
ny. Y ’\’\’\ - d-en”™-yl ester Prepared
i8R P L

|ngto sP21toP23|nExarrpIe21

Ex%'gg[eofiﬁcﬁa%?ﬁﬁb,sﬁlﬁﬁ ?n(:fﬁ?w #i'm%hgﬂ -1H-benzoimidazol-2-yl)-

prdpyﬂn]enemylmdmm}l-etayMS}plmnypplc}yclqi&tzmbetaﬁmme-ol35A 2:
rac-l sobutyric acid ( 1R* .2R* .4R*
PreyargdRadooBlify tchpdcedyed PR-2onR2B i daxawmiple22 v nping pyd-(1R*,2R*,4R*)-
= A - | 1\l I - -
(2 REh O B Y AR NG U o 3BT tr - Emetny
1HaendoithideRol-2-2IRpropyRmethyl-amine.
)-2-[2-({3-[7-(tert.-butyldinmethyl- silanyloxy)-1
LCiMBdnZdl. T iz OV +12F ¥BD-3Br opyl } - met hyl - ami no) -et hyl ] -5-p
henyl bi cycl o[ 2.2.2]oct-5-en-2-yl ester in 6 nL THF
Exawple 38d¢dracdsabutyficNaciel « #RLIRT,R1) 2ol2H3(7- m‘etmxy-4 methyl-1H-

o 8L 50 ARG 06 LS5 PR sl on
2-yhester Et OAc and t he organi c phase was dried over l\/gSO

Concentration in vacuo and purification by CC with
Prepa@scadgecing o piocgferedRti4 1B Examptsf 1A asingsieiou jT. 2B, 481)®-(2-{[3-

(7- rh ﬂ)’]'g;(% 455t yl412£l* b nz%||r§ gaicll %yﬁ prBMﬂ]" RE¥ytaminol-ethyl)-5-phenyl-

oi m
bicy@ie[RyA 2le¢hinet2®l.hy O S- phenyl bi cycl o oct-S-en -yl
ester as yellowoil. LCGMS tR = 0.80 mn;
LCiM:Hg 02 mEQ[Mﬂihﬁ’éOéO% rac- (1
R*, bR*, 6R*) 2-{[ 3-(4- Met hoxy-1
Examplenz 81 i d%f‘zb"l 2{'{/”’}1 b?d@niliﬂ'ﬂ Eib?ﬁ)ﬁ'l" Hzhanzeimidapgl-3-yg-propyll-

meﬂWIféﬂYho -Birf)03-Bheny.uid¥g12% ABefis eh. Loppar ed

according to proce to P2 In Exanmple 2 1

Pé@ﬂaéc%?dn( t rocé(ﬁfres @B*Z 1)0 P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
6hy r oxy-3- phe I-b|cyclo|[a 2. 2] non-8-en-6-yl)-acet |

(2- wda@xy&ﬁ@?&yl bLCbQI@ 12. daeteren-A-yirasglipn, ecid  and [3-(7-ethoxy-1H-
benzoimidazol-2-yl)-propyl]-methyl-amine.

LC-MS: tg = 0.74 min; [M+H]":460.49

Example 31A: rac-Isobutyric acid (1R*,2R*,4R*)-2-(2-{[3-(7-ethoxy-1H-benzoimidazol-
2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-y| ester
Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(7-ethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-
5-en-2-0l.
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and [ 3-(4-nethoxy-1

H benzoi m dazol - 2-yl ) -propyl]-nethyl-am ne in step
WEP2008/1867M5: tR = 0.76 min; [ MtH +: 460. 29. ExeCPIB2008/051599

36A: rac-Isobutyric acid _qq4.

(1R*, 5R*, 6R*) - 6- (2-{[ 3- (4- met hoxy- 1Hbenzoi m dazol -

L3y s @bt BIRPa03E, "B eparad according to
Ex%g&e?ggf ( ggqll-t1'§f}‘,2'&,_4%?—2@;—;[2%@4“&%%9%% A drzonmmidazl-2-yl)-ethyl]-
methyleamzinbJrethyt)cs-pReny | bieycdpl2|2 2]oet-beh-zoi no} - et hyl ) - 8- p

henyl bi cycl o[ 3.2.2]non-8-en-6-0l. LCGMs: tR = 0.90
Prapared gddetding tbB@cdduresRrarPpioePA68Bn Example 21 using rac-(1R*2R*,4R*)-

(2%3%%@5%0%'&&“0' H%@%{@é&( 58&-%%,192%& acid and  [2-(7-methoxy-1H-

beriddinhidazadi2rgl gt gl]-m2thyl-ampieopyl | - met hyl - ami no} - et hyl ) - 8-
phenyl - bi cycl o[ 3. 2. 2] non- 8- en-6-yl ester Prepared

LCadS:dk eiinth mon; fMeldeddd2e44 1 . 4 in Exanpl e 1A using
3,3,3-trifluoropropionyl chloride and rac-(1 R* ,5R*

Exaréple ) - 82A2- { [r8c-{sbbutyrioxyatid  (1R*,2R*,4R*)-2-(2-{[2-(7-methoxy-1H-

[ zQl.-2- - 2 .
oot IR LR A Ay hgPURB s ehepy boysiola 2 glogt sen-2:
esteol. LCGMs: tR =0.91 mn; [MH +. 570.29. Exanple 37:
rac-(1 R*, 2R*, 4R*)-2-(2-{[3-(4- Met hoxy-1 -nethyl -1
Preigabsshaaionding to bragegling-P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[2-

I | -~ anmi [ ) =5 | -.pi .
(7oK DL B gl AR B ¥ EhBlg o b2 2100
5-eR2Z-3.in Exanple 2 1 using rac-(1 R* ,2R* ,4R* )-
(2- hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl ) -aceti
LCeMSidk & CaBfim[ra {N1 #H11e8025@/ - 1- net hyl - 1
H benzoi m dazol - 2-yl ) -propyl ] -nethyl -am ne. LG M. tR
Example74 133n; [nmaeHIRY,2REARYEZ-(2KL3iTrIsopBIpexy-1H-benzoimidazol-2-yl)-

Pre RO i) S AU ermneny BislsIy 22105 Ry

PrefSRRS AT rooedyres P22 10 2.0 Example 21 i 1 2R"4R')

(2-tydpdxych-pherirbizyclglR . Zed]oetrS-en-@pyhrasétiac @oiddi angl t 3-(7-isopropoxy-1H-
i | 1A usi (1 R* , 2R

ooRRAGB3H2 D) hoatpRIVERRS 1% ethyl 1

I NZQj +d 13147 ropyl ] - net hyl -am no}-ethyl)-5-p
Lcmﬁﬁ?b?’c’fﬁﬁfﬂﬂ*@r%ﬁe”? 5-en-2-ol . LC-MS: tR = 0. 87

Ex@hBie [ M. +: r§§-%&%%ﬁ%@@$&d38'(1Ii’?ﬁR*(ﬂR*)-Z-(2-{{3-(7-isopropoxy-1H-
R, 2R, 4R") - 2-(2-&[ - éS, 4- D et hoxy-phenyl ) -e héln;- et hy
benzaimidazpl-2yi)HynopyB-metbpl;amisiod ethd]-D-rphenyldeicy gok2. 2last-5-en-2-
yl &dtgpared according to procedures P2.2 to P2.3 in
Exanple 2 1 using rac-(1 R* ,2R* ,4R* )-

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(7-isopropoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l.

LC-MS: tr = 0.86 min; [M+H]":544.63.

Example 34: rac-(1R*,2R*,4R*)-2-(3-{[2-(2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-
yl)-ethyl]-methyl-amino}-propyl)-3H-benzoimidazol-4-ol

Prepared according to procedures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid and 2-(3-methylamino-propyl)-

3H-benzoimidazol-4-ol.
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(2- hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl ) -aceti
c acid and [2-(3, 4-di et hoxy-phenyl) -
weedplidoert hyl -amine. LC-MS: tR = 0.88 mn; [ MEMHIB2008/051599
464.51 . Exanple 38A: rac-l_qq)g_utyri c acid
(1R*, 2R*, 4R*) - 2- (2 {[2-(3, 4-di et hoxy-phenyl)-ethyl]-

LCj\ﬁgégrw@Pﬁbﬁ\t"% 43348 Sfﬂé' to procedure P 1. ain
Ex?rgp I(/:_)\X)f%é %}Rﬁyré{ hf@l%t ﬁ% 5§’| )) %Qhﬁ;ii'; |sobutyryloxy -1H-

ben#ﬂlmiddzob24yjoe|$r059r]4n®ahyl-arﬁh'(b-}@fthyl)_G}pllchyl-chyclib[Z)Z.ZIGdﬂ-,S-en-2-
| H +: 534.55. Exanple 39: rac-(1
YIR®DORY, 4R*) - 2- (2-{[ 3- (3, 4- Di et hoxy- phenyl ) - propyl ] - me

Pregatar Sedilina iy prasedye 214, Expmble. 84 dising. e (R PR 47123+
(2- Iamrmyelﬁ pgertyd}bpy@c[ecﬂﬁ]eet 322n-2-yi)ectid]-rdeihgl-dxiaoppepidl )-BH-

be?zﬁ’ rﬂ@a%oi é‘”%%%&ﬁ?%? (‘[h?r:@eZil oct-5-en-2-yl)-aceti

o254 ARt noyoneny )

LC-MS: tR = 0.91 min; [MH] +:

4 48 an‘pl | s tyr L Qo o o gra 7. “1H-
Ex ri&& 0d R*) e f%o%ﬁt)gﬁ‘fg f% hlg xgﬁ IdER 53-2-[37-hydroxy-1H
berpzmm}da]zonﬂtynmroam]ﬂmmgt-dlmln)o}{ietlpyl)aﬁ-;dhebyblyicydpm.zzmm-en-2-
Iesé en-2-yl ester Prepared according to procedure P 1
y 1 in Exanple 1A usmg rac- (1 R* , 2R, ARF ) 2- (2 {[ 3-

bedmmwazol-aaﬂﬁﬁmmﬂmlgnmo) ethald:-5(phenvl blcvclo[2 2. 2]oct-5 -en- 2 yl ester
R, 2R*, 4R*) - 2- (2-{[ 3- ( 3, 4- Di et hoxy- phenyl ) - propyl ] - net
Prdwredamqmoqing to procedures P2.1 to P2.3 in Example 21 and procedure P1.4 in

| ) a5-
e oy e Bl SR P 85 o
methyi-agineac- (1 R* |, 2R*

(2- hydr oxy- 5- phenyl blcyclo[2 2.2]oct-5-en-2-yl)-aceti
354 2macds@uﬂvrrc‘add%(1ﬁi.*d@ﬂﬁmggﬂglﬂ§1ﬁﬂhvdroxv 1H- ben20|m|dazol 2-yl)-

To e Ay e 5 ?‘tyﬁ’%.%‘cﬁf’ﬁ “%F@Sycbg[@ §-Gyer-ou-
dimetigd-gitpryloxy)- @étb@nzcmma@aelédylh@r@ovlbtme@W©rrmq)r@ﬁd/drﬂepfrenyl-
bicy((fstg\[_?%i.ij?ﬁ{?%z/r?%ﬁ pr i C','I(II-1L V\%*re ’aaggd 7§|r3‘rfg > REL ZrifydRsfluoride.

-am no
Afterestiyng for ﬁﬁem'wthwr@q@p@mmm@nchedewadﬂltlon_of $75: aq. NaHCO;. The

m.&urQZW%rbxgEM‘ég‘] Wtr_] 25|§§2A%9 %ﬂﬁérﬂ% gandrc has?lv(\ﬁsn_drl_edl c_)vper MgSO..
Copgﬁn}rahm ImpNaghd ﬁogi .purlflcatlon by CC with EtOAc- eOH (2:1) ylelded 131 mg of

rac-isobutyric  acid (1R*,2R*,4R*)-2-(2-{[3-(7-hydroxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester as yellow oil.

LC-MS: tr = 0.80 min; [M+H]":502.39.
Example 36: rac-(1R*,5R*,6R*)-6-(2-{[3-(4-Methoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-8-phenyl-bicyclo[3.2.2]non-8-en-6-ol

Prepared according to procedures P2.1 to P2.3 in Example 21 using rac-(1R*,5R*,6R*)-
(6-hydroxy-8-phenyl-bicyclo[3.2.2]non-8-en-6-yl)-acetic acid tert.-butyl ester in step P2.1
and [3-(4-methoxy-1H-benzoimidazol-2-y)-propyl]-methyl-amine in step P2.2.
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et hyl } - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2-0l Prepared

according to procedures P2.2 to P2.3 in Exanple 2 1
wWaQIgiRg3war- (1 R* , 2R | 4R* ) - PCT/IB2008/051599

(2- hydr oxy- 5- phenyl - b| cycl 0f2g2. 2] oct-5-en-2-yl ) -aceti

c acid and (3 furo[ 2, 3- b]pyrldln 5-yl propyl) -

BB B
ey ) e Ao v

belmilmﬁdﬂbenql)qd'opquﬁéthylgammo[}ermlqﬂ)i&erael?yllblcﬂclb[B 2.2]non-8-en-6-
quE{i? nmple 1A using rac-(1 R* ,2R* ,4R* )-2-{2-[(3-

oP7- bl pyri di n- Syl - propyl] met hy! - am nol - et hy”- S-ph

Pre[%%{y'_ (I_;CC l}é) gcg/p\)lro(égéwsl ﬂén Iﬁxg@_pkel'\@A using rac-(?lg ,gﬂi’n,GR*)-G-(Z-{B-
(4-IRE{HDRY- 1 HiRSehz i Razb M2y Do dyg-nbéthyrantiyd - dthyl p8-phéryd] pyri d

bicw(é’[g;%y%]%%ﬁg}(s %It hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5- en-
P d t d P2.2 to P2.3
Lcéﬂgnﬁrroe@are ,@Qﬁ]oréiéon%l o procedures 0 in

I'ng' rac , 2R* [ 4R* ) -

X 2 * 2R RRA: i '
Exér%glggﬁgn)éaé 3%F¥t ggrkozgﬁg?%@f.f%c&%ﬁ%{ ,.5>R ,ERz)-é/-H-{[g-?E-Hethoxy-
TH:hebzbinpidazali 2y IH-pyd gyl pmethyll ardnoaethy ) @-plienyl -Ricycbo[82.2]non-8-

Ee&* H +: 431 .35. Exanple 42A: rac-|sobutyric acid
e"?fgz@ L ARF) - 2- (2- {msthyl [ 3- (2- et hyl - f ur o 2, 3-

Pre{ﬂ%?&ﬁ{ ffd,%cgr{jﬁgy{eo%p _c}glpé(g }Engn Yl )1A5 u?ﬂ?nyk 3btlr|ﬁL¥o%;9roplonyl

repar accor
chlpridgcedand P rdc-dl R*rﬁR‘—bﬁ&ﬁbBéZ 4[B- (&smetgoxya‘dﬂ b&nmedZEUI -2-yl)-propyl]}-

me%f*%hwo?f&@f RIHPESIREPEAh  5.91)prooyi -
LB TRE R iy IR O S0l S0 Ecanpl - 43:
Ex%@@{e’_\lg .2 FécL(%RQ‘,GZk ,BR'*W?’Z ﬁéy(a-%né%HSW-H -'rpétm}ﬁll IQ-benzoimidazoI-Z-yI)-

prapwikmethyhaminejeethyl)-Sepheny)-binyclof2.2-23o¢tefi-ei2y0l 2- net hoxy
nmet hyl -2 - met hyl propi onam de 43.1 (Procedure P3.1):
Pre;pacgd( gecarrding Rr proggdures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-

; A R2r ] VD5 icv, r2. 24210
o B e Rl 1o eV ( Cafmethomy
1-metimp-1 Halpen Zpingidgz2l-Ryrrsegy IBnethigmibe cy cl of

2.2.2]oct-5-en-2- ]ya%@thyl ester (see Exanple 1,
LCﬂ\ﬁ%deGLﬂ@smm iM+H 46.1.2) were dissolved in a 8 M

sol ution of MeNH2 in EtOH 554 m _). The m xture was
Exampler Ao veacrisghutysic aoinic (1R1.2R L ER) v HIDEvmethrxiabmeghyl-1H-
e B R O B S B3 S P22 Bloct 5-en2
ylester 2R 4Rr )-2-(2-

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(4-methoxy-1-methyl-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l.

LC-MS: tr = 0.87 min; [M+H]": 530.52.
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met hyl am no- et hyl J- S- phenyl - bi cycl op®*Joct-S-en™-o0l as

a white solid. LCGMS: tR=0.72 mn; [MH +: 258.35.
wa08/18%8rocedure P3.2): rac-N-(3-{r2-((1 R* , 2RT/|BRBYS/051599

) - 2- Hvdr oxy- 5- phenyl - bi cvcl gq2. 2. 2| oct -

5-en-2-yl)-ethyl 1- net hyl - am no) propyl ) - 3- met hoxy- 2- e

Exa h%@"ﬁg‘y'rac AR JH0D! 2B 0D O - SheryiCethyl Sthyl-amino)-

eth»i)ai-ﬁﬁeﬁmiﬂh/s}mmmths-leh-ﬁolphenyI -bicyclo[2.2.2]oct-5
-en-2-ol were dissolved in DCM AcOH. 46 ng of
Prepargt Aoty teplooxyures Ppl2 fb PES hy IExBnOR- 2K aging pyd-)HR* 2R*,4R*)-

s R Rl e e e e R

ethylpethyt-amniper at ure, quenched with sat.-NaHCO 3 and
extracted with DCM The organi c phase was washed with

LCIM$:nte = 0088 mih; fve] aa84.5MNa2SO and concentrated in
vacuo. The resulting crude material was purified by CC

Examphag381\ Q@ac/l Sy iEtacki GWJZR/*,I-R&)SZ-& {{aF(B 4tdiethoxlyephedryl)-ethyl]-

ra
et AR S SR 1engl bl B A R AN SF et hyt 3- et hy
Prer?gf'e{? Q@cor(ﬁrﬁ@%’ Qloc??g et ﬁ‘%ﬁn Example 1A A15ing 1Ry 2RAR")-2-(2-(12-
(3,4-GickBxy-pReny| PetB]- mhgn arﬁldb}-@thyl)—d&ﬁleﬁﬂ bl(EocthﬁJlZ &lotBBen-2-ol.
rac-|sobutyric acid (1R*, 2R*, 4R*)-2-(2-{[ 3- ( 3- net hoxy-
LCMSre Roxynmirhj+R]': 534.55.
- met hyl - propi onyl am no) - propyl ] - net hyl - am no} - et hyl ) -

Examphleny| B9:cy ctasi(1R* 2ROHUBE-2-R2-{A~(34yDineshexy-gBgnyl)-propyl]- methyl-

amf ) GBI Y cpqE%ybi?é’a%.uﬁoqmd (1R 2R, 4R
Prep O Y bR B0V 0P I SRR 2 PUGRY LIS T 0k )

(2-ystrexy-S-ahenyl-bicylel@ ZNZ]Q@ 5[{ar22(y()1ac|ahc oRid . 4@rd  [3-(3,4-dimethoxy-
ohan P’ﬁﬁ%{w&e%%th? -phgay! - bi cycl o[ 2. 2. 2] oct - 5-en-2-yl ) -

am no} - propyl ) - 3- net hoxy- 2- net hoxymet hyl
LC: I\ZS'T?LWéTIWrPE\Amerﬁ%SNered' ssolved in anh. DCM 50
mb

magnesl om de ethyl etherate and 77 g of

Exéﬁgwtwﬁl C rFORABLNIR VG *4-%?5:2?@ Genc é&f\U{thenyl)

stlrred or 5 at room tenpeéra
progu]- mm%hﬁ&ﬁrm&bmph[mOqtl-fee@-ﬂgéﬁﬁtﬁrphase
was washed with sat.-NaHCC3, dried over anh.

Na2SO4
Prepatedcasroeding & erceauealLif.in Framples i tusing @eddia’ 2R" 4R")-2-(2-{[3-
(3, AR th Xy~ M@ﬁylwﬂfdp%f] %tr%lr a%d}%ltr% FhAGA- M%@ié Dt 218ct-5- -p-2-0l.

98/ 2/1 as el uant of rac-1so yric acid

c éﬁ% O{Zﬁm'(rgmm o5x0)§ 225 met hoxynet hyl -

Exﬁﬁ iévho prraQRﬂ Rﬂzkaﬁkf)OZ‘&f ﬂ@-ﬂ hﬂl@ﬁh’&)ﬁk 'p@l@’h?@ -propyl]- methyl -amino}-

i cycl oP*~l'oct ester as

ety Dr 4 P S RO RAAA-BRNZ0. 04 1 LM o 539, 74,

Prepared according to procedures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid and [3-(3,4-diethoxy-phenyl)-

propyl]-methyl-amine.

LC-MS: tr = 0.92 min; [M+H]": 464.33.
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43A.2: rac-lsobutyric acid ( 1R* ,2R* ,4R*

)-2-(2-{r3-(3-net hoxy- 2- net hoxynet hyl - 2- met hyl pr opi ony
wo 2008n826py opyl i - met hyl - am nol - et hvD- PCT/IB2008/051599

d- phenyl - bi cvcl o "ioct- d-grg-yl ester

di hvdrochl ori de The above product may be transforned

e RS 2 ARSI 8 nony

prd@‘t]-nhb(h&i-é{rﬁnc(}éétﬁ(]l)%%‘he‘iﬁf bicdcldf2lR 2lyctss-phany lestdrcycl o
[2.2.2]oct-5-en-

Pr@da)edeﬁdsmkdmgmi b;doeatnﬁeﬁ@’} 4 i Exgmpte? 4 Aaisingxiaed4 RERRY# R D¥2-(2-{[3-
(3, %@le Qﬁ?({ﬁnpgﬁ%ﬁ?rg Emg@] 5&1%0?@ r{;{@-){{-,)pgh%%ﬁ ul(r:ye?o[fg 2]'00?% -en-2-0l.

th + [ de. LCGMS: tR =
ch\ﬂ% y1 Oé\l- ﬁ%mﬁxﬁ] p%:%%%) E:(gﬁlplogaE&A? rac-| sobutyric

aci -
EX?T&g 2R R ) G| B AR AR A R T YT 2R IRy T BN Y GREAPY Hmethy!-
amine)]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol

propyl ] - met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oc
Prepatedeaccdrdimg &sprecedRirep B2edtoaleZ.8rinliExgmple Dt osieduae(1R3,2R*,4R*)-

PR SRR RbET 8 590" S0t b g EsBaipiam oo+

propygigtigfthyl-amineo} - pr opyl ) - 2- met hoxy- 2-

net hyl - propi onam de. LC-MS: tR = 0.91 mn; [ MH] +:
LCA8S:. th4.0.Bmimp [M+HAB: 416a3+ N- ( 3- {[ 2- ((1

R*, 2R*, 4R*) - 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5- en-
Ex@mple 41A: rac-lsobutyric aC|d (1R*,2R*,4R*)-2-{2-[(3-furo[2,3-b]pyridin-5-yl-

i e S e T
e%?égjg&o%ﬁn%ﬁ(; B%c%d@reqb{@ RBEIXE@'pl\?gA Using racR".2R" 4R*) 2-{2-[(3-

propi Snari d
furg[RBH}IpyricBB8-ybBropXlamsitiyl-aBmol ety semmybicysclele. r2dZ]oct-5 en-2-ol.
(1R*, 2R*, 4R*) - 2- (2-{[ 3- (2, 2- di met hyl pr opi onyl ani no) -
LCM%ﬂyF]LQﬁamhy[Mafrﬂ m7-24 hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oc
t-5-en-2-yl ester Prepared according to procedure P3.3
Exampxai@ e mATRSi2RG,4RA:2AR-{Methy[3- %1mR%hyl -Puro[2,3R]pyridin-5-yl)-

AR 508 Al )
Prelpgré\ésacc'b%m'g b pocBittes PM2Ho B2.34% BxGhpleEXRIBhG r48(1R* 2R" 4R")-

(2- 'wdr@&*&mﬂ@r)yl -picyclolRide21pstt S-er32piracglia:- 3cid - prdpynethis-(methyl-
fur%[Z%t-B']Myr}d‘rrEZS yABRE=dphicy cl o[ 2. 2. 2] oct - 5- en- 2- ol

ared according to procedures P3.1 and P3.2 in
LcEw@rth:% dPmis IMSHB- #yrdadi n- 3-y1 propi onal dehyde.

Example 42A: rac-Isobutyric acid (1R*2R*,4R*)-2-(2-{methyl-[3-(2-methyl-furo[2,3-
b]pyridin-5-yl)-propyl]-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-
{methyl-[3-(2-methyl-furo[2,3-b]pyridin-5-yl)-propyl]-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l.

LC-MS: tr = 1.02 min; [M+H]": 501.27.
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LCGMS: tR=0.67 mn; [MH +: 377.52. Exanpl e 46A:
rac-1 sobutyric acid
W@ 1R8/120879 4R*) - 2-{ 2- [ met hyl - (3- pyri di n- 3-yl - prwymzoos/051599
am no] - et hyl } - 5- phenyl - bi cyghg[ 2. 2. 2] oct - 5- en- 2-yl
ester Prepared according to procedure P.1.4 in Exanple

Examplidf!S AR BB R SR TR Py BiiipbenyiisvaioR ARlget--en-

2-yl)kithylnedtRylZaraine$prSpyi3 2nethoxy-C-ivéhokyinetHyl -2 dnethyl-
491%@ + 447, 38. Exanple 47A. rac-|sobutyric acid
prapied rQ

'ﬁ’e 4R")-2- (2-([3-(4, 5 i phenyl - 1 I i dazol -
l : ; | nOrei;?1¥|%|5oL£henvl-

blcf/taale? 2]éct55~<£h Blmenyl 1- (2 trimet hyI si I anyl - et hoxyrret hyl
V1 H mdazol- 2-yllI-Nr2-((1 R* .2R* .4R*
4.28) - 2y hvdi oxmacHelpbesigisuliordy cl acid. 2, (ZRQQIR* BRO2-2~twtir@tyFrphenyl-

pioliolz SATo Y- DR Alef e DxdiFpI8 1, proserses Bt s Pyl-2) were

dissblved idaz®IM Relytidn- qfrdeNiBnincEtde! @G4vwel e The mxthnee\das ntlrﬁédFovernlght

ot 105 Qi R QMG g o Eo Bl R spiohaf wes ariea

oveFhanheddd,SOR what voreenastedt ita r gide f B1735 gmal  tdve(1 RERRMGR*)-2-(2-

mefnv&a*r?%o—%éwﬁ%—%ﬁ% b'é‘ﬁ@ﬁf%o%ﬁew-om L2 WP 5918 51 o -

rt The reaction m xture was
Lcwgq?eép}bn ar f Iut ed with DCM and washed with

5- eﬁ%vlb-eﬂ;luﬂmeﬂwlﬁmmé mmve)ra mbthMWZHuethbxmmbtlhw 260ethgi ng
OQA&/ O—VNEt 3 as eluant from100/0/1 to 95/5/1 to
of rac-3-[4,5- dlphenyl

50 ]m](g rzﬁffj{g% khé’ﬂz*slfr-’aﬂ{é%('% rﬁ%@?@h %M/ gggpe?yl Digyclo[2.2 2logt-5-en-2-0

weghdingdlveui uommmaa @georﬁ/S-nynethet(y’r%rﬂethbxymdﬂwI-Qpnetpyldw(s OXO0-

B IEgHE Y  Sod ot50 AtBgfh ord W, o esctr
miXturg-was 6{irged 4ar53 Oaphehybom -t¢dperature, quenched with sat.-NaHCO; and
: ; - )
ox LB bt S cSLNE YRS DL e it e s s o
andhydobcenietest 1 Yaimcthe Sewilting- olude. rRaterial weab rwrmedi tAd CC using
Et@&éé@%&@%%%@ ﬁé’/ﬁ(glta% Q@Er‘?t) 10" LHY Gy HrORUNES-B-(IRC2RO4R)-2-
hydraxyrwhanﬁbwfdh@r%zmoat-&i 2n-Lryil pashyllyinsthiyhapinokpropyh-denétpbxy-2-
! 2R* AR
e;ho 4 %I]p’og%gly] ée% c%naﬁ\ﬁ cygﬁépék@% oct-5-en-2-yl)-ethy

Lcivis N mﬁé‘@%p‘r ﬁmlqma 9;1% in toluene (0.23 nL). The

reaction m xt rred for 30 mn at 00C and for

oom t Xt ur « G3K
EX%SEIr %nto agn?%) Epgﬁof 1I\/(I%al(§-l( 16%&[1’&? )g%gﬂ'{[gf'methoxy-
2-methoxymethye2wagthyt-propienyfiamir®) wirepylhimethyltaming}-ethyl)-5-phenyl-
bic§Efo[ 8 LFSttY-Edl2-yI ester

43A.1 (Procedure P3.3): rac-Isobutyric acid (1R*,2R* ,4R*)-2-(2-{[3-(3-methoxy-
2-methoxymethyl-2-methyl-propionylamino)-propvll-methyl-amino}-ethyl)-5-phenyl-

bicyclo[2.2.2]oct-5-en-2-y| ester

44 mg of rac-N-(3-{[2-((1R*,2R*,4R*)-2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-

ethyl]-methyl-amino}-propyl)-3-methoxy-2-methoxymethyl-2-methyl-propionamide ~ were
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tol uene. The ag. phase was extracted with toluene. The
conbi ned tol uene phases were washed with 1M NaOH and

wheiosa326dy i ed over anh. Na2SO4 and concentr at eRICT/IB2008/051599
vacuo. The resulting crude ngperial was purified by CC
usi ng Et CAc/ MeOH/ NEt 3 as eluant from 100/0/1 to

dIS?(ﬁ\/é-Z%% %ﬁ%ngl\}é %(fmgenﬂ{”maﬁn%%ur(nlbromlde ethyl eFﬁerate and 77 mg of

isobitiymee tahky drideawgte GHMYHH i‘e}dcllod mixture was stirred for 5 h at room

te”meé%qﬁda[%glﬁné%i‘%ﬁi- pé‘ﬁ‘}"g éla s raégq Y”ﬁéﬁd’% fheo Hhic phase

was Grabfred With 3al-NBI G0N drl{ach/bb'&ri'anrﬁ‘ik&&@ add Aoricepfrateddnlwvaéuo. The
resﬁéhg’)fn[g%c ét%gglﬁk%%éﬁgﬁ% %9 L Ring BBACIMEDH/NEL, 98/2/1 as eluant to
yieldr 22eighyfl raiclistibytyrie taaix iy Re 2Ry J4R* 12-(2-{[3-(3- methoxy -2- methoxymethyl -2-

melb PRt DSt pl A hoRe AP Bhep PR 'g@c%?l&z%en 24l

estboagd 9elpaigreoiP. 1. 4 in Exanple 1A using rac-(1 R
, AR ) -2-12-({3-
LCI{MS Br di0pdvemid; IM+KR-329.7¥et hyl si | anyl - et hoxynet hyl ) -1
H i m dazol - 2-yl ] - propyl } - met hyl - am no) -
43&thdc}ls&3lmh$mdd- (GRG\ZRI* AR2)-2-(2][8¢3nTetteoxy2-mbthoyvMBhyitRmethyl-
/ 208wl -h %{C(\)/&g&% ?IOPAr 8
dlh\di’ro(:rﬂorﬁde?, (4 5- d| phenyl 1 Hm dazol -
2-yl)-propyl | -nmethyl-am no)-ethyl)-5-phenyl -bicvcl or 2.
Th@ aBd\ecproBu@ma& yd tressfenmeboin® thelcotresponding3bhydgoabforide salt using

orop B A GG oyt 11 T
Exafpld METRP LR RS B BRIt g enyipycialz 4 gt S-en-2

yl)bitlw]cmeghyzamuﬁ@bptop@l)emmu;dxyez-trmthylrprapﬁanamm anh.
THF was added dropwise 0.2 nL of a 1M solution of TBAF
Prdpare'ﬂ—lﬁcco'rthieg rieaptoceduras @t eangas 3r2efrl exechpfeod 3 6uding 2-methoxy-

gﬁ%_%t&o%%g%n%ﬁﬁed wi th sat.-NaHCO3. The

ani ried over anh. Na2S®™ and

( ent c The resulting crude materi al
I'C\/\q\/gélq r(lfﬁ @% LI\W+ ‘t@l n5g Et OAc/ MeOH/ NEt . 3 from 100/0/ 1

Ex%\r@ pie %@él - %&ﬁﬁgvr §<¥|P[e' d Ffﬁg‘*&ﬁﬁz I(]f‘?[3'(§ PRhB%Y-2-methyi-
prapiomylaming)-propy! nmtbxdyan]mnkﬁt’rwl) =pheoyl- lucmlol)Z-ZSZ]oct 5-en-2-yl

estapenyl -bicycl o[ 2. 2. 2] oct - 5-en-2-yl ester as a
yellow sh solid. LCGMs: tR =0.90 mn; [MH +:

Prx{?/%?bo%:co”d? 1% i ugégellé{sllfﬁ E%afBledda dfhg re-34R((1R*,2R* 4R*)-

2- hp,qdropgy-@gz“@nyl’@iwq: g@lqct ﬁ-@[nr%;yl)-ethyl]-methyl-amino}-propyl)-2-methoxy-2-

'_ aLAYde) - 5- phenyl - bi cvel or 2. 2. 21oct - 5- en- 2-yl
meﬂﬂg (?IE cfjrochl ori de The above product may be

Lctm?@xq&f_qurp,q,r{ o1 hsscsy r espondi ng di hydr ochl ori de

t using procedure P 1 .5 in Exanple 1A Exanple 48:

Exélﬁﬁre(és Jag N &3 2-((1R*,2R*,4R*)-2-H drox r)henyl -bic cIo[2 2. 2]oct -5-en-2-
{{[ ([ 3-1 soqui no propyxs t hyl -a

yl)ﬂm@] mgtlws}-p}"nlno} propyl)-2 2- |methyl proplonamlde

ct-5- epw 2-vl ester

A

Prepared according to procedures P3.1 and P3.2 in Example 43 using 2,2-dimethyl-N-

(3-oxo-propyl)-propionamide.

LC-MS: tr = 0.81 min; [M+H]": 399.63.
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5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2- o0l Prepared

according to procedures P4.1 and P4.2 in Exanple 47
Wa@I2008432879 soqui nol i n-4-yl propionic acid trifl uPCDER2008/051599

acid salt and a larger exceggqof DIPEA in step P4.1

and repl aci ng Red-Al by Li AIH4 in step P4.2. LGMS: tR

Examplel oo oAy | cragdsabuivac O acia’ U FRAIR)-22413-2,2-dimethy-
prdpltiyl2Min o} Frdpyl]-frikthyldanminoiHethy)-5-phényilbieyclo[2l 2.2]oct-5-en-2-yl

nmet hyl - am no] - et hyl } - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2
ester Prepared according to procedure P.1.4 in

le 1A using rac- R _2R* | =2-{2- - . roE Ao
ProPB R ABI oy ORtD PR e Pl AR b YO T (1R 2R g
2-hy o ptphizn gt tye 2. 2 Qdct-5-ear2 yIpbthy l-Gradtiyl-atrit 3o /N-212-4dmethyl-
k‘p .+ 497.24. Exanple 49: rac-(1
Progiong e4F€’*) 2-{2-[ Met hyl - (3-qui nolin-3-yl-propyl)-amn

LC&%p%redéGa@@omfﬁg 4(% %Yglc:g([jﬁrgsz]PZCtl gnSnPi. gl in

| g..47_ usi o))l acid .
e o o TR R A b R PRPA L B8E hemip ety 5
phemyl dtieyriéla. 212]ocL5}eNR-otR = 0.79 nin; [M+H] +1 427.28.
Exanpl e 49A: rac-Isobutyric acid
PrepaRed, aetordifgy )te ré¢@durast RY.1- £r8+ §6i2n ol Enarﬁplyl 4Ppwueipyl 3-pyridin-3-yl-

hyI} 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5- en- 2-yl
proﬁrgtngfra]s@?({epared according to procedure P.1. 4 i n Exanpl e

LC_MS qg?é%g]ui noIFT %Fg% grR;p% )2 ngn noj - et hyl } - 5- pheny
Ex%w&‘gﬂcng 0%7@8%11&&3(: i ﬁgi%oﬂl{ 4&’%}-@ [rﬁc—ﬁhyl-(g-p%/]nﬂ %f-yl -propyl)-

esteg,

rac
amitfq] iyl }&:phepyl- EFCB/MEJEZI?JZJC(C}-ﬁqm-ﬁQM ested- y| - propyl ) -am n
o] -et hyl }- 5-phenyl -bi cycl o[ 2. 2. 2] oct - 5- en- 2- ol
Prepaggsa pecbrdiog dedivmgeduse gt ddetu Fsamplg. 1A arsthgPrac 1RA.2R*,4R*)-2-{2-

I pg AL st pRoby k) Eth)ggdsz&%?%af/% @?QGSZN ben
LCEESz;\Stt emé%ﬁn 1"g‘:rb@gutyrl_c aci dm n LV o
Exérﬂ'nna;eofﬂetlﬁg*l o Qé e%@ﬁf Qﬁcﬁﬁﬁy)ﬁ (?#&lgﬂéﬂﬂq -imidazol-2-

yl)wseryl]-metindraminal-ethy rfnghmyl;hi@@é@[ar2e2]pct15-¢nr2nyl@§é¢rp| e
1A u3|n rac- (1 R
47 A AdProgedure P4 silapy-ethoxyynethyl)-1H-

rac- N\

. P, AcAR-[4.5-Dinke imgthyk
imiliaZ- leh@EZZU?RQiIQC&Rﬁp‘Zeﬁew?mQ/'S_ oﬁ&chvékﬁZ? ’ﬂo§75 8- Dayl)-ethyll-
Nﬂ@thvlwmam'ﬁ_l—ﬂ/droxy 5- phenyi bi cycl 0[2 2 2] oct 5- en-

145 mg of 3-[4,5-diphenyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-propionic
acid were dissolved in THF (0.13 mL) /DCM (0.5 mL). 0.160 mL of DIPEA, 50 mg of HOBt
and 71 mg of EDC were added sequentially at rt. The reaction mixture was stirred for 5
min then 80 mg of rac-(1R*,2R*,4R*)-2-(2-methylamino-ethyl)-5-phenyl-bicyclo[2.2.2]oct-
5-en-2-ol were added at rt. The reaction mixture was stirred on at rt then diluted with DCM
and washed with sat.-NaHCO; and brine. The organic phase was dried over anh. Na,SOy,,
filtered and concentrated in vacuo. The resulting crude material was purified by CC using
EtOAc/MeOH/NEt; as eluant from 100/0/1 to 95/5/1 to yield 189 mg of rac-3-[4,5-diphenyl-
1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-N-[2-((1R*,2R*,4R*)-2-hydroxy-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-N-methyl-propionamide as a yellow oil.
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2-yl)-ethyl]-nethyl -am no}-propyl) - 3-net hoxy- 2- met hoxy
nmet hyl - 2, N-di net hyl propi onamide 5 1. 1 (Procedure
wez0ghn32erac- (2-{r2-((1 R ,2R* ,4R* PCT/IB2008/051599
) - 2- Hydr oxy- 5- phenyl bi cvcl oy3,2. 210ct -
5-en-2-yl)-et hyI | - met hyl - car banoyl ) - et hyl ) - car bam c
ter r_To a solution of 159 ng of
Ay St Pe 50 *Dow wer ¢ added 036 oL DI PEA

L@ﬁgﬁﬁﬁ%ﬁ 2P ra;.:rAu E%R%QK OS5 150 4 AP0 Y

T\

tnmmmmnaamemmmtdwﬁ)})s-l-pma@ +vﬂ¥tﬁd>@,ﬂ3"rﬁéth0lt—am|ﬂe)qéth<ﬂ|l-54'uhenvl-
yere,a ded followed by 161 ng of EDClI. The
sion was stirred for 2 h at rt, then

0 2%%%4 R4 SEHEE o5 LD BAESB R AAR R A REE  apoton

of sat . maqf raBiBOs,dighengle! -ehtinetmdsinbylatiecky methyd citdimiddm|-2-yI]-N-

LA Bl S BB AN T P

probyxdamqelﬁi@hmmydo =43 ey cITag ZeéZ;tlafh attture-veas fireld fere3thpin] atrd°C and

for g Dot B AR e E L PRe ST e i st of 1w
Na@EI9(117/5 mb) Bnd i¢Pr Teehint@e Reas ptirrgdator (G1miRF unti? R and lextracted with

') - 2 2-r e -(3- i -
tolysheThe 36 Fal vk AL 1) Bidie BNE2BbBReis gugne, prgses were
wastddutviton MoNa®8l anl bfine, adtie 2ovel 2nb ( BafB0O,, 2R cordéhtrated in vacuo.

- 2- hydr oxy- 5- phenyl bi cycl .
e g i DB Yo Loy SO yine SRS P NG g pluent from
10@EOMam cOHEMdtd ejidld - t2E yrhg esft eac-{1R*2RH4RFHE[ 8- [4Setchenyl-1-(2-
| uen he ice t S

irfel A o Mo PR Fmigs il 2ot Sigena b UrartiRp s ARy faeny.-
bicfdo[2 2. Hodt-5-di2-of esaicblorieswasil. cool ed with an ice bath

and quenched by careful addition of 1M NaOH After
LCIM$ rtk Frigd min; IN+H) 1648482 2 phases were separated and

t he organi c phase was concentrated in vacuo to
47@lt(arqm8@uradP4o’5) Cr ucke-lsalmiyric defd (1RRZR* AR*)-2-[2- ({3 [4.5-diphenyl-1-(2-

bioy DB 21oR brod2Testom: [ MH +: 329.22 5 1.3 (Procedure

P5.3): rac-N-(3-f[2-((1 R* .2R* .4R*
Prepapsdchoodiyg 5 plrosegurbi o 4.4l ior@(ampzelfbétusing rac-(1R*,2R* 4R*) -2-[2-({3-

-en- | )6 I
A b P B o B Ry PR Bk Fmino)
ethgly-5mipeBylrityisid 2. 2lact ben:3rate t hyI 2- et hyl - propi oni c

acidin 0.5 mM_ DCMwas added 0.14 m. DI PEA foll owed
LCHYS: 133 1n@p MINT (M+He? 18l ting mixture was stirred at
rt for 20 mn before 88 rTg of rac-(1 R ,2R* 4R
1 e thh 120 g (R IZR 4R*)-2-(2-{[3-(4 5-diphenyl-1H-

To a solution of 30 mg of rac-isobutyric acid (1R*,2R*,4R*)-2-[2-({3-[4,5-diphenyl-1-
(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-propyl}-methyl-amino)-ethyl]-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester in 0.5 mL of anh. THF was added dropwise 0.2 mL of a
1M solution of TBAF in THF. The reaction mixture was refluxed for 6 h, diluted with DCM
and washed with sat.-NaHCO;. The organic phase was dried over anh. Na,SO, and
concentrated in vacuo. The resulting crude material was purified by CC using
EtOAc/MeOH/NEt; from 100/0/1 to 90/10/1 as eluant to yield 14 mg of rac-isobutyric acid
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added. After stirring overnight the reaction was

guenched wth water. The water phase was extracted
WORGR/1D6XY t he conbi ned organi c phases were WwaR¢CEIB2W(51599

brine, dried and concentratggsin vacuo. The residue

was purified by CCwith Et OAc-MeOH (3:1) to obtain 115

RS a ot T Bee s R wopybmetvbaginoiethyi)-5-

ph@{yhbilc]/clqeﬂ.‘aﬂbctéﬂlémﬁ-}yml pstonyd 3 yQlowashheiiyi- 2- met hoxynet hyl

-2, N-di met hyl - propi onam de as colorless oil. LCMs: tR
LCMS:.18S 0x90wnin; WtH}H 588781. 35. Exanpl e S51A

rac-| sobutyric acid
4745 RracABHUARIC) acRt G1R*,QR3 ~4R(")32-m4}ﬂ3<{>406-d|MEMWIUEZMLW)20roovI]-

met thnlo}g v L no)

Thﬁggﬁgerfrgg@%fn?%/dl L arcs?(i%%cln%ﬁbe cgﬁgsaondlng iy droc%lo]ﬂ e salt using
proEedilyleﬁ)Q/mEE)qahmeyiAbl cyclo[2.2.2]oct-5-en-2-yl)-ethyl]

- met hyl - am no} - propyl ) - 3- net hoxy-
Ex@mpixt 48 gt RIVZR AR -2 {ZH{ Hhsoqpimmbinehpirproey| ) inge thig-amR of-ethyl} -

543 Ex l e 52:
5 pg'e%yll\‘-wfgdf’kiﬁﬁo * %ZR*) g[‘rﬁygr oxy- 6- et hyl - 5- pr opy
Préé)gge%%é:%d_l%q té) ngrg(_:e)z/qtﬁre_)se?h.y nd Pét % |r? Exam {7pl#s(i)r£%/?-)is_o§yir?8lin-4-yl-
proplvoicyadd trifietohaacgtie bl sait, Modadamylexmsspofolaﬁ’rﬁﬁdm step P4.1 and
ir d P1. 1, P1 .2 P31
repgc%?%gAWBA%gngt%§|P%? fac ?SlR* OR* , 4R
C)é\ﬂé %= By 0, AW ﬁ\npﬁfhﬁf%_pr opyl - bi cycl of 2. 2, 2] oct - 5- en-

acetlc tert.- butyl ester in step P1L. 1.

Exirrﬁgl\flﬁ ra@ts%@uﬂ)rﬂ: Al k= 2P AR Alo- {fﬁ%‘]@&&u R6fh-4-yl-propyl)-

me(‘*lWa“ﬁRO]-ﬁW)}-&p[lQns(l{nkcs{cdd2|“2@2]hok§~ea-2-yl ester
met hoxynet hyl - 2- net hyl - pr opi onyl ) - met hyl - am no] - pr opyl
Pre}parmt mor(ﬁmg m)pl:o@edwp]P 6.4 in Example 1A using rac-(1R*,2R*,4R*)-2-{2-[(3-

oA By e B g o

f 1. , 4R*
Lcmﬁ%;{%r O%T@Hnﬁ\p{@f 459(7p2r4§;yl bi cycl o[)2 2.2]oct-5-en-2-y

Ex!ar)n{)%t 2y ]raé[?fli“YiR*atfR ?}Q}{ngﬂﬁ)”& aumolln-3-yl propyl)(?mlno]-ethyl}-S-

OX - net h oxg - propt onam
pht@lmqupima]oeb ﬁpr?'o[ MeH  +: 523 66. Exanpl e 53:

N- 2-(
Preer o PG 39 IRACENES R Arb R P62 IR EGTFI §1U5ing 3-quinolin-3-y-
pro?ro% c%&bpﬁ.fléorsacé.cxélcbd seait%mh]a %bh&k@%ﬂ@ﬁpaw |9F§t’ép9 pg1e

hoxy-2- net hoxymet hyl -2, N-di met hyl - propi onamni d
LC-MS: tg = 0.79 min; [M+H]": 427.28.

Example 49A: rac-Isobutyric acid (1R*,2R*,4R*)-2-{2[methyl-(3-quinolin-3-yl-propyl)-
amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester

Prepared according to procedure P.1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-{2-
[methyl-(3-quinolin-3-yl-propyl)-amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l.

LC-MS: tr = 0.91 min; [M+H]": 497.21.
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Prepared according to procedures P 1. 1, P1 .2, P3.1
, and P5.1 to P5.3 using rac- ( 1R* ,2R* ,4R*
WQ 2¢084 560 oxy- 5- net hyl -6-pheny| bi cycl of 2. 2. 2] RCT/AER0EAMS51599
2-yl)-acetic acid tert. but@h ester in step P1. 1 .
LC ME: R— 0.87 mn; [I\/H—|] : 487.31 . Exanpl e 53A
Exh8Si | s Crd d
xgrapie o ﬁ’;)( B* ?E AR 32 Mathyl43;auinolin-4-yl-propyl)-amino]-ethyl)-
5|dhieh9|elxi¢yab[m2 2botsténsR-opr opi onyl ) - net hyl - ami no] - pr opyl
}-met hyl -am no) -et hyl ] - 5-
Premtdoyhecﬁ)rcnh@wlpfduedy@bd?Q1 Znd] PL.LR -ib-EBampley U7 &Strfgr 3-quinolin-4-yl-

proag)nﬁzar e(gtélﬁﬁé:r?)éce{nf%ckj(sje\ Bh aggé;rg%r g@es? o{’ BIIJ':E)%\ Hpstep Flf‘ 1.

LC%\SIé1 t ma WWFML%§B¥LDS: ;ygl o[ 2. 2. 2] oct-5-en-2-y
I R —

amiraa]-gthyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester
R*, 2S5, 4R*) - N- (3-{[ 2- ( 2- hydr oxy-5- et hyl - 6- phenyl bi cyc
Prdpafed according to procedure P.1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-{2-

T A W W L e
chmg:ﬁggggg%ﬁb @*ﬁg Jf pyocedures P 1. 1, P 1.2, P3.1

using the mnor racenate rac-(1 R*
Exarpls s SIS T2 ARSI eRy B es b syslof2 3 2loct Sen-
2-yP-athyH- nmjhyh-amm\oﬁ»@romﬂ) -3- méjhow-Zenetbpxymeﬂtyé-ﬁ,Nldnnethyl-

JC- M tR =0.87 min;, [MH +: 487.75. Exanpl e 53C
prorpé&r-% soeutyri c acid

o b = - - 3 b y
M@Mﬁﬂnﬁwﬂﬂ-memvl carbamovl} ethvl) Carbamlc ac d tert.-butyl ester
nmet hyl - 6- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl ester

To Brmpewfééam@phgw@a@@@mue 4Pt DCMrweEs addee 0B& mL DIPEA

am{‘;’l'j@g an(%) tﬁhﬂ%F é.rr”fﬁ; I li\%l(rgngg |[3§ P, 8 g (IR 2R 4R)-2:2

meWy)a@nmthyL)fﬁemhgmthamq}Qj?QQﬂQp‘t;ySkgn.%—ol in 4 mL DCM Were added
t thwl

follﬁ@emymé ﬁﬁ%o&g EfP ﬁbé re%,__rhlﬁhg gg;s]e?‘é’&o p\kg 's@r‘?@rf"g(%ez at rt, then

quq_rphg@thpz)wager( Ih{a W@Iqrzphﬁ@@ M/@gyeq_xtracted with DCM the comblned organic

ph%eﬁ?ﬁ@hﬂ%ﬁ@oz\ﬁith %’altgéti .Q&BH &meﬂ%t]ed |r} vescuo The residue

pheny oc -5-en-2-
Wag_gylifgdztg)prgpqrgh\{e['g_ Wlt %s(y) give 168 mg of rac-(2-{[2-((1R*,2R*,4R*)-2-

nydk Bk REBRENTLRIEDN, 22 bl e B O] BRI epagggw?&ﬂﬂg ) jaramic

acc
acid gerpogtybasieess while Rame P 1. 3 |n Exan'pl e 1 using
enantionmer A of rac-(1 R* ,2R* ,4R*
LCYMS:-tg Z-Org&imin M el hiy429- - phenyl bi cycl o[ 2. 2. 2] oct - 5-en-
2-ol (see exanple
51.2 (Procedure P5.2): rac-(1R*,2R* 4R*)-2-{2-[Methyl-(3-methylamino-propyl)-

amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l

To a cold solution of 88 mg of rac-(2-{[2-((1R*,2R*,4R*)-2-hydroxy-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-carbamoyl}-ethyl)-carbamic acid tert.-butyl ester
in 5 mL THF was added dropwise 0.5 mL Red-Al, 65% toluenel. The ice bath was
removed and the reaction mixture was heated to 60°C for 1.5 h. The reaction was cooled
with an ice bath and quenched by careful addition of 1M NaOH. After stirring for 10 min,

the 2 phases were separated and the organic phase was concentrated in vacuo to obtain
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1.1Ain step P 1 .2) and [3-(4-nethoxy-1

H benzoi m dazol - 2-yl)-propyl]-nethyl-amne in step P
WQA2@8/18267MS: tR = 0.78 min; [MH +: 446. 14. ExeEPIBR2008/051599

54A: | sobutyrl c acid 125-

(1R 2R 4R)-2-(2-{[ 3- (4- net hoxy 1H benzoi m dazol -

BT AT TR W N R LTS

phényl-BiSy &R 2216 &-5 ¢r32{of asrpélivaxylk 1
H benzoi m dazol - 2-yl ) - propyl ] -
LCH®S Ity E-0a6t moy; {tRYy] 32022phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2
-yl ester Prepared according to procedure P 1.4 in
51.BXArsbeuré R5E)i ng thxe M@ME-(GW2RF‘I4R*Y%vmh6XMdnvI-

CN-Z-Vh { ol leth ox (mett
@y Q@d\ﬁmldeR = 0. 83 m n; [I\/H—|]+ 516. 27. Exarrpl e 55:
(1R 2R 4R)-2-(2-{[3-(4- I\/lethoxy 1H benzoi m dazol - 2-yl ) -
Topr eoiyiu}n pkBhyrhars-methoxy-2- methoxymethyl -2-methyl-propionic acid in 0.5 mL

DC%W% gg?&)@el?lymk_t@ﬁ%ﬁl f?)reczvhed 6}1 ?gé mg BRT 6' Qhe %SUQting mixture was

stirfidd- then Zoi 20 iz djefcﬁe \a8) m'rcofpyibi(1ﬁ€rE2Fh’y4R*a-r2|-{ﬁ€[}neﬁtyh§ﬂ metrylamino-

reByFadsiN i persuobgiar 2 asis s GORGE, RGTORE' BeM was
addﬂdalmfheols’mmn@ o&érmgirt-tlﬁél rdictior Was, quahched with water The water phase

Wa%:e%tl?egc%édj%ﬁ“ B X1 Gﬁ%ehé;{l rﬁtﬂﬁecp I‘??Xlﬁ p% %é/ %r[e Waéh% Qfth b?ng dried and

See exanple
corjcBnirdtedt haoup- The residue was purlfled by CC with EtOAc-MeOH (3:1) to obtain

114 TR LI R DY B ST on 2

ethb/lﬂ‘rﬂ‘lmlth)&'-arrmca{pr(ubyl) -3- methoxy 2. -methoxymethyl-2,N-dimethyl-propionamide as
OI? 4R) - 2- (2-{[ 3- (4- met hoxy- 1H benzoi m dazol - 2-
propyl ] - met hyl - am no} - et hyl ) - 5- phenyl - bi cycl of 2. 2.

i
eSO oS B ROMARE o, o, R )37 0 mprony

2-mathorpmethyl2 epethglipapcamd)-mgtityb-aprioelephopy|}indthyl-amino)-ethyl]-
2-{[3-(4- methoxy- |

> ﬁﬁéﬁﬂ Y&IA[z?Jazo %‘1% 9 P‘\'(ﬁe?m(st hi/l[ aEn nogeet %IyAS- phen

T T

2-hyaiox st ahe(B-Hi¢y2lo{2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-propyl)-3-methoxy-

2-nl|:gth(%5kn]e)ﬁ§*% F.};lyegﬁéﬁ? $°a”%ﬁp'ﬁo _p?logzlcl)o[lz 2. 2] oct - 5-
LC'T\'ﬂ@EI”ZQj@?H%FW ,4—]1y54]3 @cet am de Prepared according to

pr ocedur es 1 .3 in Exanple 1 using
ExXnpre (3- Mgyl am nqRe QR g12-((1R*,2R*,4R*)-2-hydroxy-6-methyl-5-propyl-
bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-propyl)-3-methoxy-2-

colgrﬂ'%ss

methoxymethyl-2,N-dimethyl-propionamide

Prepared according to procedures P1.1, P1.2, P3.1, and P5.1 to P5.3 using rac-
(1R*,2R*,4R*)-(2-hydroxy-6-methyl-5-propyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid tert.-
butyl ester in step P1.1.

LC-MS: tr = 0.86 min; [M+H]": 453.71.
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1 H benzoi m dazol -4-yl]-acetam de as hydrochl ori de

salt instep P1 .3. LGMs tR=0.75 mn; [MH +:
WaI®8212679 Exanpl e 56A: rac-|sobutyric acid PCT/IB2008/051599

(1IR*, 2R*, 4R*) - 2- (2-{[ 3- (4- agggy! am no- 1Hoenzoi n dazol -

2-yl)-pr opyl ] - et hyI am no} - et hyl ) - 5- phenyl - bi cycl of 2.

Exnaleoaurdp 1 A PRI o 0 uei HB PRSARLZI4S {fomethoxy 2

mehdxyitiethyIR2-met#iyjl-propionyl)-methyl-amino]- propyl} methyl-amino)-ethyl]-6-

et Sl T
Pr ZOI da%ro%ﬁ%% %replfa g\ usmg rac-l\T—(i?—'{[g-QUrH*!’ER*AR*)_

2- hRjroRR’G rAdthyl- &pr(oayl{til@c(ofe mncm 6-c¢h-2-yl)-ethyl]-methyl-amino}-propyl)-3-

meﬁ%’?}’] ngé %27}%6@(%3/?{) ﬂéﬁ?ﬁ%’orﬂﬂr@'%l o[ 2.2.2] oct-5-en-2

Lcéggﬁglr_qp@ Nggﬂ%g? 0 procedurisF,z*P)Z 2 to P2.3 in
ExSmgpeydr OXY35 ? phenyl NC(YSCH[%E)(%RZZQ‘ ggazzgpydroxyyé |)neﬂ1y?r6 -phenyl-

cld and™[3- (4- chf%ro enzol'm
bicgel[3.2 2] aqtyd-¢én ﬁaﬂ)‘agthyti-rmetbyl -araindd:propy 13 onéthory2:-

el R0 oy PR RaSfe 11 ozt -
prpalld 2BEGBNK] B BT BPR B! ka3, PRETEL L16%5E 8l Ring rac

Y&F Prieparéd accordi
(132 eldR1)-2-Wy dtoxy-5-mefbydfiphenillAdiaysiof2y2. 2}oat5(em ZRVI)-aGEN’b acid tert.-
but %éer@%%tn‘%%ﬁ{s (4-Chloro-1

dazol - 2-yl) - propyl] nmet hyl - am no} - et hyI) 5-p

A o £ 5 1
EX%B%R* 2A) - Zo/fxgléét?'ﬁjt&?cc'“'ﬁu& 4- R BR* ¥RY.-2-[2-({3-[(3-methoxy-2-

enzoim daz

meghaxyyhdthyie2-methydmraplongt)iméthybampirerydro py Ig-yretbylizanging)-ethyl]-5-
| d pP2. 2
me&aﬁﬁh@rﬁ@ e AT T S
aCI f@%?‘@@é%r%Wﬁ'.@éﬁrﬁg@h%&s.ﬁg AR Y @R IR 4R")-
2- hydtowﬁzrnethvldhzr@pyl'szC)O[m@byel -p-amed-wy-ethatinmreshylHa@ings:preml)-3-
mefthy %%glh?x rn%%ﬁ;ﬁ“(??%—dﬂ%&hﬁ%roﬁé%hg S8A

rac-

Lcwthglﬁ*g-ﬂlﬁ*r} Uaﬂq]z.-gﬁ{ﬁ;g 7-chl or o- 4- met hoxy- 1Hbenzoi m d
Exgm}ZS e) pr Opﬁﬁd et h¥'5c W%”ﬁ*?-)ed d&iaf;ﬂc-gf‘gi("&rloxy%c%ﬁmﬂl $-phenyl-

oct - 5-en- yl ester Prepa
bicyelot2a2lectS-gn 2 Mlhethxummtbyllamum}mopﬂb3(n1ethonyR*
met@yn)etﬁyl(-Z’ZN{ci %e(l?yl -propionamide
Prepared according to procedures P1.1, P1.2, P3.1, and P5.1 to P5.3 using the minor
racemate rac-(1R*,25* 4R*)-(2-hydroxy-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-

acetic acid tert.-butyl ester in step P1.1.

LC-MS: tr = 0.87 min; [M+H]": 487.75.
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chl or o- 4- met hoxy-1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no}-ethyl)-5-p
whenglibdorycl of 2. 2. 2] oct-5-en-2-ol . LC M5 t R BCI/IEX008/051599
mn; [ MH +: 550.03 Exanple 199; rac- (1
R* 2R* ,AR*)-2-(2-{[3-(4,6 D|rrethoxy
n20| dazo

EX?J'PB 112 et hyl ra&ﬁf?vmity'é? hyl 3918 phER 125612 18- 43 1(3mgthoxy-2-
melthdxy@metRylad- ni%ltwlqrreduoagnaﬁ@hhpgammq]rmspﬂ}wmhﬁ%rﬁunngethyl] -5-

me?@'%ymw%??vaﬁoéﬁﬁa SLbn B f%iez] iR 3n4§* 3 - acet
Prepafid) Sosdffing 1 eRgite B A0 bl & Usliog B89 Re 787 4R N-(3-412

(2- l[l)Mfdﬂ]y*S meTg/l- E-Q)heli)dajmbb[ﬁzﬂogf a@ﬂlﬁﬂp%ylgh&tmamano} plropyl) -3-
i net.hoxy- 1Hbenzoi m dazo

melfiogy 7 ra?tasw%etﬁ%@fd‘%ﬁ%m%?ma O ot b arary

t p d di ng t
LCfM% (e B st nﬁiftx%pl ée?}ir Using rac. (1 R, 2R
Exaiifle b ﬁ%&‘z‘% 02003 YIRS T hepzaimidazol-2eyl)-propy Tmethyl-
amimeo}ydtbylp-Fepheiny Rbiey2lofz: 2 -2$ecﬂf5-Q1 -2tol drd S&S 43)-2=(D{[3-44-methoxy-
1H'}§§n§gjrql FQQ 2 ??réﬁy E?ﬁgﬂ&l ﬁg}.ﬂ%{éth?{l) _5-phenyl-bicyclo[2.2.2]oct-5-

en-EI-ddenzm m dazol - 2-yl ) -propyl]-

met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2
Prepatedoacqot@n@ 3o 4B)ce@u(ed- Pl.3-104P63 in Example 1 using enantiomer A of
racf—j(légﬁ?/g %% )%?W&é/% ﬁ fg fhé %b)cg?lo%o%%ﬂoﬁf@%n? {Qe@o}example

1.1A in step P1.2) and [3-(4-methoxy-1H- ben20|m|dazol 2-yl)-propyl]- methyl amlne in step
I§ 2R 4RV(2- Hvdr oxy- 5- Dhenyl - bi cvcl or 2. 2. 2] oct - 5-en- 2-v
n-acetic acid or

(M@ S. Dhenyl - bi cvcl or 2. 2. 21 oct - 5- en-
LC acogﬁr@ acid Lraé%safed according to procedure P2.1

Exbrﬂ&E( %HRI QSgbljtyHé 484 %‘ﬁr}tﬁ Wﬁ (20‘{[§f(4 rnfi‘é“tho{(y Jtﬁ*ber&grmldazol -2-
y)prépyihmethylyangnphetiyl)-Spbsnyl diicyclol2]20ipcE5-en-2yly | ) -ester  or

sy b RASPEAaT sy sl o

mefthyt Rl Rp}-ethyh-3-pBerfyl-bicydilofdiZR]rgt-3-en-2-yl ester
H-benzoi m dazol - 2-yl ) - propyl | - met hyl - am no) -
Preparad pccorgingnipl pisicedwe o 2.42in2 Esempls- &f- @sing the above 2-(2-{[3-(4-

me % g@nza n(lg'chz{)F 3 grﬁpr&fﬁ’] rﬂﬁthg_oﬁ%n&} _SRANE QnBhd@48kior2.2.2]0ct-

Seu%hle(ngmpwr@l\aﬂeesamplecﬁéﬁ d-en”-ol Prepared according
to procedures P2.2 to P2.3 in Exanple 2 1 using the
LCABS e = (0283 min; [M+H] 516.27.

hydroxg lg -bicyclo 2.2]oct-5-en-2-yl)-acetic
Example 4hd (1R2 mzdcz o tnowb‘éﬂrbenm'dudaﬂomyl) propyl]-methyl-

amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l or (1S,2S5,4S)-2-(2-{[3-(4-methoxy-
1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-

en-2-ol

Prepared according to procedures P1.2 to P1.3 in Example 1 using enantiomer B of
rac-(1R*,2R*,4R*)-2-(2-hydroxy-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l (see example
1.1A in step P1.2) and [3-(4-methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amine in step
P1.3.

LC-MS: tg = 0.78 min; [M+H]": 446.17.
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2-yl)-propyl]-methyl-amne. LGMS: tR = 0.79 mn;
[ MtH] +: 476. 09. Exanple 60A: | sobutyric acid
W@ 1RBARGAR) - 2- (2-{[ 3- (4, 6- di met hoxy- 1H benzoi nPCIEER2008/051599
2-yl)-propyl]-methyl -am no}4eghyl ) -5-phenyl - bi cycl of 2.
2. 2]oct 5-en-2-yl ester or |sobutyric acid

Ex%vr]i é?l)liozbu(tyrlé [acug ‘IE Z(H EE) E?ﬁ(¥[3](EFrr?ee (Z))%I/ r‘n-lcl)aezn(%mmldazol -2-
yl)mbﬂiyl] nﬁmwlﬂhﬁhb}tbﬂwyl?)ﬂ)bﬁébylmyw’d{lzd‘ﬂﬁeﬁﬁueﬁ 23}" ylester or

SRR o THcus: (g ANASKBRR AR aE fpsy Ahehagmidreld v-propyil

melthw-%ﬁiﬁﬁb}rbﬂ'ql)cﬂ pBRenylbigyode[R2|2 2]oet-breh -yl ester- et hyl ) - 5-p
henyl bi cycl o[ 2.2.2]oct-5-en-2-0l (conpound of exanple

Prep@jed laCedvingtid proded@enPnd inMEkbrhple54A. dsig thex atple B(2-{[3-(4-
meﬁiog{é-ﬁ%ééqhzg*gy%q%fokﬁﬁ)gp:rgﬁyq]-zrﬁéth%:a(r#ihg}_-e[?hﬁg%%éwl-]bicyclop.2.2]oct-
5-eprBply bompainaydf eanmple}5set hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oc
t-5-en-2-o0l Prepared according to procedures P2.2 to
LCR2S:3r Fr). Bxaimp [M+R]"1518s2hg rac-(1 R* , 2R ,4R* ) -
(2- hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-yl ) -aceti
Examalel d56andad-B- [@43{[231((11ET ZR’Xé'R’i) -2-Bpdroay +8-pleemyll-bicyclo[2.2.2]oct-5-

en 240N By LR BB T -Serel Mo B4 Vi 2o fArge
Pre%)%l':%kd)g&)rdqﬁi ;?ro u{fel;salﬁni ig téﬁ‘#%&%@%l%?&% q\l- -gf%?bylammo-

proRyI2f bldtenﬁelemle&ol 4'-Iyl]fase’rem|d%r gplayrdecchénridersait rrgstep) P1.3.

procedure P 1 .4 in Exanple 1A using rac-(1 R* |, 2R*
LC;M®R*r F-027 @i [NB+H] 4478-21i. met hoxy- 1

H benzoi m dazol - 2-yl ) - propyl ] - met hyl -am no}-ethyl)-5-p
Ex@ropld bidbfc| ofac2lspbaiyict - Bcih- 2(1BF ZRLGRWB-(Z-'FB#-@C@WIamino-1H-

be&tﬁryﬁiﬂlﬁ% W)ﬁ?ﬁyﬁ&etﬁﬁpﬁﬂ@%g %éyrlé?iﬁWlp&z.z.z]oct-s-en-z-

yl éstérenzoi mi dazol -
yl)-propyl] - net hyI am no} - et hyl ) - 5- phenyl - bi cycl o 2. 2.
Preppeast - &ccerding olo Pprepeduse] é’dcdor'tm r@(atnapI@rdé\edmir& eR-N[2-(3-{[2-

OoR2 [ i (
A e P i R i e
propylad Heb%ﬁﬁdin[i@Z@MﬁL]J@pstawda‘ | uor onet hyl -
1H benzoi m dazol - 2-yl ) -propyl]-nethyl-amne. LC-MS: tR
LCMP:. to 7 GadChmiry; W«Hﬁ}r SBRA7.. 94. Exanpl e 62A:
rac-| sobutyric acid
ExaroRle, 2137 ; 4Rag-{TRY(2R4R) 24261 D{4sChiore-I Hhenrzeimiplazal-bibipropyll-

mePh f8}-ethy])-5-phenyl-bicyclo 220c .
W#mpr%pyw B ?1)% rx et]hy ? 5- pﬁenyl - bi cycl of 2.
Pre%a?éoogécoﬁﬂﬁg“tc?procedures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic  acid and [3-(4-chloro-1H-

benzoimidazol-2-yl)-propyl]-methyl-amine.
LC-MS: tr = 0.79 min; [M+H]": 450.21.

Example 57A: rac-Isobutyric acid (1R*,2R*,4R*)-2-(2-{[3-(4-chloro-1H-benzoimidazol-
2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-y| ester

Prepared according to procedure P1.4 in Example 1A using. rac-(1R*,2R*,4R*)-2-(2-{[3-
(4-Chloro-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-
5-en-2-0l.

LC-MS: tr = 0.98 min; [M+H]": 520.13.
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yl ester Prepared according to procedure P 1 .4 in
Exanple 1A using rac-(1 R ,2R* J4R* )-2-(2-{][ 3-

W@ 20084802639 t ri f | uor onet hyl -1 PCT/IB2008/051599
H-benzoi m dazol - 2-yl ) - propyhhget hyl - am no}-ethyl)-5-p
henyl bi cycl o[ 2. 2. 2] oct - 5- en-%- ol. LGMs: tR = 1.07

m n: MH +, 622,01 : .
Extpie T rasritREaRs 5 RS 7 S ororkmestgetiheproimicaol-231)-
propali-iethyt-amio}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol

yl'l - propy”-net hyl - am noJ- et hyl J- S- phenyl - bi cycl ol oc
Prdpafdeaccondindteepacedlras ©arxiond2 B dn [Exaeeiu? £8siRg rac-{1R* 2R* 4R*)-

P2 3 i aml e Si rac-.(1 F 2 4 -
-5y ol SED g At e bR osf A apl B-ridardmethony-
1Hbeazoithicazdl-2-3H-proplyB-nagiinaxynet hoxy) -

1H benzoi m dazol - 2-yl ] -propyl }-nethyl -am ne. LC-MS: tR
LCMP..t{ 8 tndewin; MtHHT 470%88.18. Exanpl e 63A:

rac-| sobutyric acid
Exgrbple, ZBA: 4 RicHsBbIBHic{ Zcjdl-((1 R*,2Rt,ARX)y2-62-{13XY-chdrbdAanethuxy-1H-

I dazol - . .
be?ﬁﬁ"-“béracfﬁi/'?'-yr'?éﬁrﬁw"-]ﬁ“rﬁ‘ﬂ%'i?’8&’%?}1‘“1“-‘%’-‘81?@&9Y'-'%'F)S?/'E?on?\%]ﬂcé'é'e"'2'
yl ést& en™- yl| ester Prepared according to procedure Pl.4

in Exanple 1A using rac-(1R * ,2R* ,4R*)-2-[2-({3-[4-
Prep2rateddrosdjngetolpmagedude P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-(7-

b | 1 - 2~ - - - and no).: L1-5-p
RS S e R ks B e ko B
bicyclo{2. 2 NbdfiS+en-360. 07. Exanple 64: rac-(1

R*, 2R*, 4R*) - 2- (2-{[ 3- (4, 5- D et hoxy-7-net hyl -1
LCHMSgn zdi.08 mhing §VI+12}: 550.03

yl)-propyl]-nethyl -am no}-ethyl)-5-phenyl - bicycl o[ 2. 2.
Ex@hplet - 55%n- 2rasH(1Rf ,@RAARY-2x(2{18 d4 G cPiretipexyc HdiresgoiRf d@zol-2-yl)-

g ST i BB 20 L,
ol 80 B s AT Ml g g
(2-hydpoxyb-phenyl-ploye2:2.2jo0-Ben-2))avelie 8dd: and [3-(4,6-dimethoxy-1H-

beﬁ@'héﬁgb‘bﬁé@%ﬁ@g?‘ﬁ’ B3R5 di met hoxy- 7- met hyl - 1Hbenzo

ink.daz . +.

LCi\ﬁ%%{ ?f%gp?l”ﬁ’ [I\r/lr;relfmy 7-6<'511r%no} -et hyl) - 5- phenyl - bi cycl of 2.
Example®C 59 €N iceT aBldePIHRE2RE 4R*)H-(39(13.94,6-dimethoxy-1H-

R G b oo Pl IR 2R AR PR Sgipethony
beqzqqn|qazgl-?-y]){-Qt‘gpyl(]mghmi-mtm@hyﬁ)-ﬁﬂhnyybmcyclo[2.2.2]oct-5-en-2-

|§4‘1Q,enzoi m dazol - 2-yl ) -propyl ] -nethyl -am no}-ethyl)-5-p

enyl bi cycl o[ 2.2.2]oct-5-en-2-o0l. LCGM5 tR = 0.88

Prdpafsd AMEHidg 1@ BRBJure P1.4 in Example 1A using rac-(1R*,2R* 4R*)-2-(2-{[3-
(4,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-

bicyclo[2.2.2]oct-5-en-2-0l.

LC-MS: tg = 0.88 min; [M+H]": 546.24.
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Exanpl e 65:

(1R 2R 4R) - 2-(2-{[3- (4, 5- D nmet hoxy- 7-net hyl - 1H benzoi m
W0 3052629 y| ) - PCT/IB2008/051599
propyl ] - met hyl - am no} - et hyl_)13§_- phenyl - bi cycl o[ 2. 2. 2] oc

t-5-en-2-ol or ( 1S, 2§, 49) 2-

Ex%rbp]e fnéh Hgé]ﬁg%i-é%g‘ﬁ%@& |me g)zq(/) | dea|1zz%¥m|da¥ol ‘2 96 -propyl]-
mefitingayminb}- ébhyl)eﬁ Bh&:ﬂ}tﬂ)@dcﬁQm]Bcﬂs -eRrBploe (h$128 ASH2HB-{[3-(4,6-
dintécﬁgﬁ gﬁg?enz‘oma%laé%l ZP (I) ﬂr@pylgﬁgt Z‘%l,n%ng}-%thlil/f)l-élghenyl-
bicyclof2.RyRisch6reb2heny! - bi cycl of 2. 2, 2] oct-5-en-2-yl)-ace

tic acid (see exanple 60.1 ) and
60. I’I3(1R42F54Ri) rﬂathmxv 5—ﬂhfetl‘h3ﬂlcvﬂ:|0[2 2 2]oct 5-en-2-yl)-acetic aC|d or

Pre(pfli?dzﬁcﬁ%"”% t(’zp{‘icﬁdtdrﬁ Ezdu WetEﬁ‘S&”ﬁ 672;1@?%99 efﬁBté‘HQ%r fyj of rac-

(1RI@&R514R*)-(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid tert.-butyl ester
Z%If? spropyl ] - met hyl - am no} - et hyl') - 5- phenyl - bi cycl of 2.

(Seﬁ o%)t 5- en 2- yl ester or isobutyric acid

LCA\)I? tZS I 7 it I\% at E)§H6+42§1 gk et hoxy-7-nmet hyl - 1Hbenzoi m
60.5: Y R2rR P41} 135 BORAM A Eb N bl BN L5 B iYL A Pamino):

Frepal €U atLul

MM@EI&@UV@I@/CID[Z 2. 2]crmt EaezﬂlFQBble)rIﬁS l2§l4|$d 2(Rd Kh(dcﬁfélmethoxv 1H-

ordighi gg&@hg[tﬁzpraggaé,ggg pézewfﬁ]og I geggmggﬁgxqfs. e

hydraxy-$-phetiy-bRYy¢I6R*D.2]6cttRedR3A X abekibt haniy - ndet [@(4 @&dimethoxy-1H-
NZ.94 %1 2l I t hyl - thyl)-8

e T 2 e B er sy o R8sl en-6- 01 prepared

Lcagsar digh %%&%E%HG@RFZ 1to P2.3 in Exanple 2 1

using rac-

Exg‘%ﬁ (fo{:‘(yA %seggﬁ%‘llcl QI&X‘FIJ{ Qk%ﬂétg{?n@g '(gﬁ ‘?ﬁrg@fﬁ@x& M Béﬁfblmldazol

ester |
2- yﬂ)a:rppyﬂﬁmeﬂbxlyamm@éﬁﬂwl) 8-phenyl-bicyclo[2.2.2]oct-5-en-2-yl  ester

o)
so N5 4 s UL HTFRCH AT Sl ) oront
megigd:amine}-ethyhci-phényl di¢yelo[2.2.2]oct-5-en-2-yl ester
(1R*, 5R*, 6R*)-6-(2-{[ 3-( 7- met hoxy- 4- met hyl - 1Hbenzoi m d
Prepaggd accordlng to procedure P1.4 in Example 1A using the above 2-(2-{[3-(4,6-

dln?e"t rrélggicr-}é J: er&g%mglhpb{%ﬁmg} Qtlﬂgl')%é)'hk%ﬁyd o[ 3.

accor
blcml @eR]@@ 5Per1t274>l (mwan@p@@mmﬁ% rac (1 R* ,5R

(7- net hoxy-4-net hyl -

3-
LC#%émzcﬂ@ﬁ @H‘z&i‘f"ﬂﬂ “yB46- 1k opy! | - rret hyl - am no}-ethyl)-8-p
henlblcclo[szzgnonSen LC-Ms: tR = 0.89
Example {q +racgR" .28, 4R)a¢r(A- ﬁ3ﬁ¢7 Rimethoxy-1H-benzoimidazol-2-yl)-

prd'p?-l]aﬁeﬂﬁ) -akii f‘@} éth?r)-(‘iélpl'?en@ Hﬁiyhﬂn?f’l?&]oct -5-en-2-ol

H'benzoi'm dazo 2-yl)-pro
Prepared according to procedures P2.2 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-

(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid and [3-(4,7-dimethoxy-1H-

benzoimidazol-2-yl)-propyl]-methyl-amine.

LC-MS: tgr = 0.79 min; [M+H]": 476.13.
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met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2
-ol or (1S,2S,4S)-2-(2-{[3-(4,7-
W(Mizmmmsxg/- 1H benzoi m dazol - 2-yl ) - propyl ] - met hRCTF/EBR0OBH}51599
et hyl) - 5- phenyl bi cycl o[ 2.24¢] oct-5-en-2-o0l 67.1 : (

Ex?]ma at :%V%C%dr OXXUg/rthen id bi(q&%hﬁ’(,sz)'-Zz-lZQﬁ&:(E?-ed?r_n%fhvoxy-1H-

berﬁzb‘im?c&zéﬁ)l-y()2pr’mbﬁl]W&thﬁhﬂhﬁi’d})}letﬂqupﬁqﬂh@h?lalﬁcﬂdzle[zz 2loet-5-en-2-
| &yn- acetic acid Prepared according to procedure P2.1
y ﬂ Exarrple 2 1 using enantioner B of rac- ( 1R* ,2R*

Prepsl ARG (S PIREAV- B 4 0 FOPEPE. S piseiog B 4R} 480>

(4,1-dienctlcoxy- 1I-Gbénzdtm"dytol€&jlFmrobﬂpmet{@dﬂarﬁbno} eByN5:pHeRyE
M H +: 241 .10. 67.2: (
b'%"g[éz?&?fé 92'1?2 -(4.7-Di met hoxy- 1
enz daz pyn- et hyl - am no} -
LC-é\{J%e} WB'_?UC %ﬁ%g:g 2.2loct-5-en-2-o0l or (

ey ot f wffR*ffﬁ’*ﬁ‘ﬁ“ﬂr@rﬁt;%e&&"ﬁ% G

yl) préyEmethydaniino}-ethydfipkehyddicyaio[2Q. 2]ocp5-¢eneaalulr es
P2.2 to P2.3 in Exanple 2 1 using the above (2-
Prepadrdoagcobdimd engrocedwys PE [22t02E’2]3 oe ExBmele- 21 yihg aee(liRY,2R*,4R*)-

(2- @?dr%y%lghéi/l fy%xe?[%yﬁé%{q%én L@?{(}Eﬁg 'taghida%écf]_}-y,ﬁiblj]s_-trifluoromethyl-
1H{be Eimidazd 75 yipordpy Bmpdtieyl-vhine.| sobutyric acid
(1R 2R 4R) - 2-(2-{[3- (4, 7-di met hoxy- 1H benzoi m dazol -
LC Mty =gx Gpwir]; {Metiiy351e84. no} - et hyl ) - 5- phenyl - bi cycl of 2.
2. 2] oct-5-en-2-yl ester or |sobutyric acid (
ExarBpS624) rac-lsbfyBic( agid-(d RﬁﬂRhéR(/‘)—-Z_—(Z-{[3-(4,6-bis-trifluoromethyl-1 H-

Do e Y op gL ARty S phenyibisyclof2 2 Zlact -en-2-
ylesgér est er Prepared according to procedure P 1 .4 in

Exanpl e 1A using the above 2-(2-{[3-(4,7- dinethoxy-1
Prejgatashaesionding o Ior@eytur)e Dt.6 gy [Exampten §A -UsinignieE-(@RhYRY),4 B )2-(2-{[3-
(4 BHRAHRIHE Ryt Do il by FRTRRHB R ot R -
bicg®o[2.2.2]oct-5-en-2-0l. ’

rac- (1R*, 2R*, 4R*) - 2- ( 2- {l\/bthyl [3-(4-trifluoronmethoxy-
LCMBen £0i.0A iz BY1+H]": 622.01

am no}-eth | - bicycl o] 2. 2. 2] oct

Exaroian. @ or APt AR AR A5 -Gkt AB-frzbimidazol-2-
yi] %?%ﬁy Lﬂmeﬁm%ﬁo?gﬂwgﬂﬁ B?eﬁﬁ%uf;ﬂclé’[’ﬁ 2. ABct.-5- ‘éﬁk 2295 2-

phenyl 2.72.2]oct-5-en-2-yl)-acetic
Pr@‘é?é& Q&% Wt)ro[sg’dlirés Pt2r2 {ol P'@qugﬁﬁébé 4 usm%rac SIR* 2R*,4R*)-

benzoi m dazo am ne

(2- WQﬁOXYfMPﬁny#b'CSQJQLZ(?Z ]O%%%”)WA“C paid-anddld 2 methayethoxy)-
1HEER oitidaz 8By n-Brdpgn- i@ i%hide3- (4-tri fl uoromet hoxy-

LC-MS: tr = 0.78 min; [M+H]": 490.18.

Example 63A: rac-lsobutyric acid (1R*,2R*,4R*)-2-[2-({3-[4-(2-methoxy-ethoxy)-1H-
benzoimidazol-2-yl]-propyl}-methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-
yl ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-[2-({3-[4-
(2-methoxy-ethoxy)-1H-benzoimidazol-2-yl]-propyl}-methyl-amino)-ethyl]-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l.
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| H benzoi m dazol ~-yl J- propyl | -am no™et hyl J- S- phenyl - bi

cycl o*”l oct-S-en™-yl ester Prepared according to
wW@ewsashere P 1.4 in Exanple 1A using rac-(1 R‘PCRE32008/051599

AR ) -2-(2- {methyl-[3-(4-4khfl uoromet hoxy-1

H benzoi m dazol - 2-yl ) - pr opyl ]B am no} - et hyl ) - 5- phenyl bi

LCi\X§!§%% (é%gzm%(ﬁﬁ-p"'ﬁ %@ ac I(_i: M5: tR = 1.01 mn; [MH

Expplis e IS A A5 7SR PRETRY 7ameiny  Hehrpirmidazol-2-

yl)-ppdswlyhmemwsa@hib}':letr@’/l)zﬂ-pnéhﬁ-mycﬁo[alz Roepsead-ol
according to procedures P2.1 to P2.3 in Exanple 2 1
Prapﬂreﬂgacr(ma}nﬁgltd%ropédifres ER'2 {o-©2.3 in Example 21 using rac- (1R*,2R",4R")-

(2- @f@%ﬁipﬁer@mgﬁyg?e tq.i[ ﬁn-é é] 8 agﬁd(sar)(é ) [?&eé dlmethoxy -7-

mefh34-( B;béneoi mixtala o3y} propyl] methyl-amine.
H benzoi m dazol - 2-yl ) -propyl ]-nethyl -am ne in step
LCR2S:2r =L0CZMBin; {NRH=]" 0400911 n; [ MkH] +: 490. 06. Exanpl e
69A. rac-I|sobutyric acid
Exgrbple, 6G4R:, raBisolbityide pEid (1R, 2RY |4Réx 2(2c{[ 34 HSedime it xyaz-olethyl-1H-

oo A P S D B2 s

ylgatecedure P 1 .4 in Exanple 1A usi ng rac- (1 R ,5R*

, 6R* )-6-(2-{[3- (4, 7-di nmet hoxy- 1
Pregatsshaaiondina 2o brageglirg- .4 py IExampteh §A -usimgn@l- @R hgRY,4B*)i2-(2-{[3-
(4%8%&??%%‘11%%@%%b%b?&@ogaﬁgl{%gl)igtowh%é\fﬁll amo"} thy%IS phenyl
bicgd[2R, 24eYt-52er(-2-0f.[ 3- (4, 7- Di met hoxy- 1

H benzoi m dazol - 2-yl ) - propyl ] -
LCrdS Hy F-0a88 mai; It} 5600 henyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2

-ol or (1S,2S,4S5)-2-(2-{[3-(4,7- dinethoxy-1

Ex&#mplenz69:nmi (ARZR,4R)-914(3-{[3r(dSyPimethoky- -naethib}H-dehgoimidazol-2-yl)-

o QUGN Gty i, Sy o S0 g 2050 S8 0902
{[3dhardimetieaxyA7 -ufethyl clH-penzRimjdezol-24h<propyl]- methyl amino}-ethyl)-5-

=145 lo[2.2.2 t-5-en-2-yl
AR 1 L2 ¢ 2 oS

Pré?ak&g%&h]mriﬁba%) gfedwe)s %9 gé( bbggﬁ@%ﬁhp%{]@?m%gn%@Pn{gBA of rac-
(1RE@RY,4R*)-(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid (see example
60. gjlgfuf ﬁg%cg)ﬁ h%x Iﬁré 71@?&@%&@@8%4 %%;ﬁg%pwgh %F anipe.

LcAngliocty eggoef or isobutyric acid (
1S, 25, 49) - (g\"{[% (4, 7- di met hoxy- 1

Exkhp@zésﬂn d@%Bhfy@uc\" Acuef Q@R'z’k 4R)-2-(2-{[344,5-dimethoxy-7-methyl-1H-
am no} henyl - bicycl of 2]o0

bengqlmg:ngQ} -2-yl)- propyﬁ methy m|no} -ethyl)-5- phenyl b|cyclo[2 2. 2]oct 5 -en-2-

yl ester or isobutyric acid (1S,2S,4S)-2-(2-{[3-(4,5-dimethoxy-7-methyl-1H-

benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-

yl ester

Prepared according to procedure P1.4 in Example 1A using the above 2-(2-{[3-(4,5-
dimethoxy-7-methyl-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l (compound of example 65).

LC-MS: tg = 0.88 min; [M+H]": 560.09.
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Prepared according to procedure P 1 .4 in Exanple 1A
usi ng the above 2-(2-{[3-(4,7- dinethoxy-1

WORMWNZWI dazol - 2-yl ) - propyl ] - met hyl - am no} - er¢il/IB2068/451599
henyl bi cycl o[ 2.2.2]oct-5-eq33-0l (conpound of exanple
70). LGCMS: tR=0.89 mn; [MH +: 546.1 1. Exanple 7

1A rac-1so I, Cj I
Extinple 85 rarR SR SR {11a-7 Wothoreprmpgthyl Bbggroimidazol-2:1)-
propy]-iethyE-amizolyéthy H8qihenyt-Broye[3.212mydn-8 enpdreny| - bi cyc
lo[2.2.2] oct-5-en-2-yl ester Prepared according to
PrepacsestiebeindPb. shoteaiuRs. 2.1 o ER 3np|Exarpl 21sishgy rac-(1R*,5R*,6R*)-6-

-[ 4 hyl - 5- L .
YRR SIVF PR APRBITHH BeRIBRAbIEFPyYester n step P2.1 and
[3-(F-rhathdazdmehyH1H-ggrnapintdazol-2¢1 YeprogyG-ivhy it dtire th §8p PRI,
[ MtH] +: 526. 13. Exanpl e 72A: rac-|sobutyric acid
LC(MR*tR 2R8I INR+HP-474314. 5- ( 2- met hoxy- phenyl ) - 1Hi mi dazo

ExgmbleprﬁﬁyAy"rawsbbutyam aow;j meSE’:jﬁR’p#ﬁe(MB (1-meth axy 4-drethyl-1H-
benzon&fpajo}/-k-y rl%gy nz@ﬁyuasrlnﬁic %rtlr)lgpgfth Ogggl L:ie 2 Ffl)mn- -en-6-

yl dsté2-t ri met hyl si | anyl - et hoxynet hyl ) -1
H i m dazol -2-yl]-propionic acid. LGMS: tR = 0.87 mn;
Preplaked] accofsir®y 05rodedanpP &4 713 BExample- 1Asading rack(¢RAO6RU6R*)-6-(2-{[3-(7-

mel et P s R SR RS RS s ey s
bicycl@3yA 2]ewt-8tendgid. r ac- i sobutyric acid (
1R*, 2R*, 4R*,5R*) - 2-(2-{[3-(1
LCMBenzdl.88 iz GV+12F y344-40r. opy| ] - met hyl - ami no} -
et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct-2-yl ester To a
Exawobplet i &: of (1R2RGRp2-(243-(“5oBimethoxy-dtihknzoisidazaIR2-yl)-propyl]-

me‘t@;r%lgéf f%@t[i(}frénﬂgf&@??yﬂﬁé%eﬁzol or (18,2S,48)-2-(2<[3(4,7-

dimgthexy+! Hidenzolinidazdledzyh-prepyl]-giethyd tammind}-sthyl Wephényl 0. 6
jed 3 times with N2) were added 10 ng
b'cg}:m{%%vt%é?%} e reaction m xture vvas stirred under

( 1R* 2R* 4R* )(5RS) 2(2{[3 1
Prepatssh 26¢amling z el pwcyﬂt)repPaﬁyin] Bxemblel 2 wridg enantiomer B of rac-
(1|'\ﬁtéw|4)w53ng0ﬁ\§ﬂ%[ Fré( IB[cgclg 22 56kt @eﬁ/bg@s‘e}c%ﬁc %?ld tert.-butyl ester

m Xt ur e ol's |c racemat urification
(Seby<1®®)u3| ng Et OAC/ I\/EO—| 2/1 yielded 5 ng of racemate A
and 6 of racemate B, both as colorless oils. LC Ms:
LCtMiS:tRe(B% i [M{HePrHY : 24880.35. (racemate A) LG Ms: tR
= 0. 83 mn2 £MH—I]J; 488 361 (racemate B) IIExan'pIe Mﬁ

eth(xl'%%lor%ﬁwmévclorz 2.2]oct-5-en-2-0l or (1S.2S.4S)-2-(2-{[3-(4.,7-dimethoxy-1H-
benzoimidazol-2-y)-propvyll-methyl-aminol-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l

Prepared according to procedures P2.2 to P2.3 in Example 21 using the above (2-
hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic  acid and [3-(4,7-dimethoxy-1H-

benzoimidazol-2-yl)-propyl]-methyl-amine.

LC-MS: tr = 0.78 min; [M+H]": 476.09.



10

15

20

25

et hyl ) - 2- phenyl - 2- aza- bi cycl o[ 2. 2. 2] octan-5-0l 74.1 :
N-[3-(1

WOoR®eNzwri dazol - 2- vn- DroDyl | - 2- ((1S. 4S. 5RV5- hedr/mBeyesA51599
Dhenyl - 2- azabi cvcl or 2. 2. 21oGg,_
5-yl)-N-nethyl -acetam de Prepared according to

Ex%’%‘é%?&}gf%g G }igfé’cioFl’ MR 2RUEFLIPLS - £ 752 ineky-1H-benzoimidazol-
2-yl)yishopyl-naethileaniino}-etizyi)-5iptigayichidy &l ofd 22foch-5y8n-2 gt et iegter or
B o R G BB S RELTEL L oo
methylsintihopethylyes-phernyRbicyti&2.21216ct-5-bhEd-yl esA&3. 59. 74. 2:

( 1S.4S.5RV5- (2-f[3- (1
PrepaRenacionidgzol Proydddps a4 lin Exalple ani aaMs tie aboyh @Ak[3-(4,7-

.- 2-aza:bicvel.qr2.2. 21oct an-5-0l Prepared_according to
ameR A B 2P AR horlgBREF S RS
bicytid[e 2z2joctisderziot Boyrpbund of example 67).
propyl]-2-((1S, 4S, 5R) - 5- hydr oxy- 2- phenyl - 2- aza- bi cycl o
LCINES:2r 2]008% mby; yMFHTN- St 18y | acet ami de (maj or
di astereoisoner). LCMs: tR = 0.67 mn; [MH +:
Exdbplec2. Ex88pl e 74 fac-(112R* AR E242{Methyl-[3-(4-trifluoromethoxy-1H-

el RR A e Bp R SO kRN - Bhe A B Eidips 08P Yz !
Pre%;%gelrgp fc%%%dj@?pﬁ%&e?ﬁ%g%ﬁl?g% Bgst(ugE?%%%%‘;éﬁr Ssitg fict1RM2R* 4R*)-2-
Sy g agber oL Lo (R -
LC&%&%&%@Q@W%@?ﬁé%opw ] - et hyl ami no} -
e e T -

1HbeozoimidRzol ;22 -propgyi]-gmino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl

estaydroxy-bicyclo[ 2. 2. 2] oct-5-en-2-yl)-acetic acid
tert-butyl ester. LGMs: tR = 0.60 mn; [MH +: 340.41

| . y t . i | i * * *
PP ety E2pLRAPEIH sl 1 yang (1R 2R R 2
(mgh(¢-trfotepetamiyrid}-bendoyniiazl endkwpayipareiobothsh rpieay-

: Rrepared according to procedure P 1 .4 in
bw#x'%!?r%%&f?ﬁﬁ?ﬁg rac-(1 R* ,2R* ,4R* )-2-(2-{[3- (|

I NZOoj ¢4 A=A yl]-methyl -am no -ethy
O e e A e (R = 0,72 m e LW+

Exé‘ri!agle37 E¥anpl A (1R+ 5 %@R@)ls-f%*- [8&%,7%&&5&2 -fAbRnkbiRiiddzol-2-yl)-
H- Benzol m dazol - 2- -proPg_f-rret hyl am nc}i-
prwﬂynyﬂwl-mm@ﬁhsgﬁr@mny -Bicyglal3R2InopBwntéal 2- ol

Prepared according to Igrocedure_s P1. 1toP1 .3 in
Prepregeinesomdingstorpjogasisres P2.1 to P2.3 in Example 21 using rac-(1R*,5R*,6R*)-6-

hydroxy-8-phenyl-bicyclo[3.2.2]non-8-en-6-yl)-acetic acid tert.-butyl ester in step P2.1 and
[3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amine in step P2.2.

LC-MS: tg = 0.80 min; [M+H]": 490.06.
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((1 R ,2R* ,4R* | 5R*
) - 2- hydr oxy- 5- net hoxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct - 2-yl)
Wo awetiszs7aci d tertbutyl ester (internediate KOPOT/EB208/051599
[3-(1 H benzoi m dazol - 2-yl') 4gsopyl ] - met hyI amine in
step P 1.3. LG Ms: tR—068 mon; [ M-H +

448 59Exanpl e 76 ac- | sobutyrj ¢i.d. .
et SRR Eat b | S0 MAREABE B o g rmetnony-h
belﬁh[dimyddzonetyhyﬁropm]mﬂéthyt dvilno} et )-8phgn pHIsib eIy [ 3. DR F0e-8-en-6-
2.2.2]oct-2-yl ester Prepared according to procedure
4" 4 in Exanple 1A using rac-(1 R* ,2R* ,4R* , 5R*

Prola i SO S ProSE G- -4 03 (5XamBian - Usim e SRR, SR i 2-(13-
(4, BUintyexXy- phbélryddtlhldymIQEylQprapﬂ]-methyharﬁm}-ethly%l\ﬁienle =
518. 65 Exanple 77: rac-(1

blc#;JO[%gkrE]ﬁ% 5@@’% 0'2 (2-{[3-(1

LCé\{Jﬁﬁ lglsy%%%%op%: %ygFf)’bXLg?t 2?12 ol Pr epar ed
Ex%iﬁﬁédlr g t@p‘filﬁﬁﬁﬁggi[ (&,‘]7 D t?loxy ]IH ben20|m|d%rz]gl ’fyl} -propyl]-

me)h)ﬂ-dnydo})nghgﬁ mphégmw@qmem]obi BpalBHoR (13,28 4SP-2y(RY[3-(4,7-
i @88y i Ranzalriicna A Yy B o s ap s ol hadi

bicytio2.P.2]Jo@-5-&r2Mb: tR = 0. 70 mi n; [ MtH +: 448. 59
Exanpl e 77A: rac-lsobutyric acid

Pre(pRed, &8drdiiR tofBdgedRrgs2P.L 3o E’Zlﬁ-lbﬁxampm 2Waushg éngﬂt))mer A of rac-

TRV t V.
(AP PR ok SO SaPEL B IR B braro
60.P) dndi{3H(A, 7TEcki eneiiomy-1 Al- tnmznmdzmol eyl)wropyﬂ?methﬂl%fmmés*
)-2-(2- {[3-(1
LCMBen zdl. 16 mhéw OV1+13) y476-G8 opy| ] - met hyl - ami no} - et hyl )-5-m
et hoxy- 5- phenyl bi cycl o[ 2.2.2]octan-2-0l. LCGMs tR =
Examp@ T0Ax; Isphutyrie; acid §1 REREBRIA(2e{[F-84,7-dimethoxy-1H-benzoimidazol-

Z-ﬂ)gﬁ'gééﬁmeﬁeﬁglhﬁtnq?%’g&ylﬁSfp%éggﬁﬁig}&O%EﬂjcmS%ﬂlyI 2- \éQer or
isobuhyic)- Bide (1812548) BHBHIA-UT-dinestbory-d bt banzoishidre ey dropyl]-
meﬁ‘éﬁ%nqbgge{h? )%ﬁﬁ&%&f&ciﬂﬁz ég&ﬂs-gngz-ylseét& Exanpl e 1

Pre)pa?ed“}égéo‘?aﬁ}{% 5@ g&%%{ﬁ)’? PIRNGD mtp?ey‘%!AOL&n% t%%)‘%v@gﬁl('z){[s-m,?-

acetic acl ester er nedi at
axy-1H- b@nipwnldamzmllmowllympmwh]whethhw rivenyle in

S B AT 2 o
LC'W@Q”ZCU.QQ Az Q41 Y8ae pr opy! ] - met hyl ani no

Example 71A: rac-lsobutyric acid (1R*2R*,4R*)-2-(2-{methyl-[3-(4-methyl-5-phenyl-
1H-imidazol-2-yl)-propyl]-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester

Prepared according to procedures P4.1 to P4.4 in Example 47A using 3-[4-methyl-5-
phenyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-propionic acid.

LC-MS: tr = 0.88 min; [M+H]": 526.13.
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ethyl -S Hspiro bicyclo Joctane i '-isobenzofuran
-S-ol Prepared according to procedures P1. 1to P 1

WO 08n3%6xanpl e 1 using rac- ( 1R* 2R* 4R* 5R* PCT/IB2008/051599
) - 5- hydr oxy- (3" H spi ro(bi cygb gl 2.2. 2] octane-2,1' -isobe
nzofuran)-5-yl)- acetic acid tert-butyl ester

' diate K1 d
ExhBlan ORGP TR et 61 1R ARV ARG atgpyphomy)-1H-
imitlaZolLZylpropyR- Fhe%)ﬂ&nﬁl’hb) elhly] H-phenylbicyzio[B2021pt £5-éA42-yI

esrac | sobutyric acid
tF R, 2R*, 4R*, 5R*) - 5- (2-{[ 3- (1H benzoi m dazol - 2-yl ) -

n t,h

orBE R MR SBILATL: B 52 o oo, 474 g Bl mothony
ph&st)el-(2Rrisparyisilamd-etrostymgthlyh- 1pFietdttol-2-yRploploricadixanpl e

1A using rac-(1 R ,2R* ,4R* ,5R* )-5-(2- {[3-(1
LCHABapz@.87 chag (V+R2} y342-(F. opyl ] - met hyl - ami no}-ethyl)-3"H

-spiro(bicycl o[ 2. 2. 2] octane- 2,1'-isobenzofuran)-5-ol.
ExarGp 3A:Rac-1€obiityric acid (VRERRY, 4R5,56*)62.-(2£{{a-r(rﬂﬂ-®eﬁﬂoimidazol-2-y|)-
pr%ygen%thgﬁ aﬁnsn%}l eFf)Ey -lgahengéélc}/tﬁr% ﬁ]%&n %I,\esé?rh?nd\][ag-iﬁobutyric
acidspi ro(1kR*;2Rf]4(R*”3R‘5):2iQM[73\J(1Hl-limizenmdbzolemyl-) Propyl]-methyl-amino}-

et@%% Pk ﬁ@oi‘gb?g%l wPLpsgdures P 1. 1toP1.3in
To a %ﬁ,\oﬁ_’ Q%EFag)wcﬁﬁyncsd% q'_\’b Zﬁy%{?o%% (%Jg])g?lgltb%ﬁfm%.dazm -2-

enzo ace aci d
y)- prqp)vﬂrrrrﬂﬂdﬂ-atrmd}(b@ﬁl)) Gaplaer[yBbiciclo[2.2.2]oct-5-en-2-yl ester dissolved in 0.6

SERFTYLELARE 3 e AR ol Y 5 TR 1R ractn

mi3@a. wasastirtesiolngley ri I, aloiagphere (balloon) for 1h, filtered over a pad of celite

w5 09 S0 AL RSk Y b v

isobttgme - _Zadd | S’W‘é&ﬁ‘o@mr) (ﬁﬁS)EZ §2 {[@{ztl'd}betﬁ%rcmpdamg yl)- propyl] methyl-
amfn%i—?[h%|)-@p%@%é@ﬁi?}%%ﬂﬂ?%ﬁ:t-%iyi_ %ggﬁ?ﬁsgﬂi%u geA ot Sh"Giasterecisomeric
raceimatasz Burficatiero by Z@Us)lng)EtIM«t/Me@é{ 2t yieddachd mgeofimabgmatetA and 6
y 2,1 -isobenzofuran)-5-ol.

mgL%P%\%%a?‘LRB BéfR §C%IO%L&[(%EH] +: 516 62Bi ol ogi cal tests

A Lrfg annel antagonistic
LCa“”? t@l ty (I ngg% f(rg?%e ccfir}‘pounds of formula (1)

s det d C t he foll ow ng

Lo F - A Le?ﬂﬁd%ﬁg%ge*ﬁ%‘%%m ¢ kidney (FEK293)
ExgrﬁHes Sapr e(‘ﬁ§',4§5l§)h§-(ﬂ{’[§'%‘H%’e}'lzoﬁnﬁgé&[’f—bl)JeropyI]-methyI-amino}-
ethyl)-2-phenyl-2-aza-bicyclo[2.2.2]octan-5-0l
74.1: N-[3-(1H-Benzoimidazol-2-y)-propvl]-2-((1S.4S.5R)-5-hydroxy-2-phenyl-2-aza-
bicyclo[2.2.2]oct-5-yI)-N-methyl-acetamide

Prepared according to procedures P2.1 to P2.2 in Example 21 using ((1S,4S)-(5RS)-5-
hydroxy-2-phenyl-2-aza-bicyclo[2.2.2]oct-5-yl)-acetic acid tert-butyl ester.

LC-MS (maijor diastereoisomer): tg = 0.76 min; [M+H]": 433.60.

LC-MS (minor diastereoisomer): tz = 0.68 min; [M+H]": 433.59.
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addition to the auxiliary subunits b-2a and a2d- 1,

are grown in culture nmedium (DMEM cont ai ni ng 10%
whemwsAspact i vated fetal calf serum (FCS), 100 RETIB2008/051599
penicillin, 100 ng/m st repqﬁfwm n, 100mgy/ M (418,
40mg/ mM zeocin and 100ng/ M hygronycin). The cells are
eede ___g_1%I§/ivvel _Et_384yvel _balac l?%-henl-

74.

2-akb-oldybis ). 2]odtan-seieded pl at es are i ncubat ed over ni ght
at 37Cin 5% C32. The KC solution is prepared as 80
Prepiitest axclsraia) totgrocedure P38 Say ERabler21( dBBENG8Hit ibBhramidazol-2-yl)-

HEPE 7
propiF 2 AR TR 2o Ry Ze A e ths
acatamiderimafl idasteddoigingrd  Ant agoni sts are prepared as 10
nmMl st ock solutions in DMSO, then diluted in 384w
LCpliattes (K67 sitn; (M+HEB0O9.6hen in assay buffer to obtain
3x stocks. On the day of the assay, 25 m of staining

Exdrapfee 74AHBSSbutyrit aacidngl SZ4B,EM-5I@E[B,—(_1 Bl-t35¢girhidbadicy B-propyl]-
mefl iRk R D e b2 ey FRkEs st B 8BS 100 >
Pre%ﬁ}"eroggé&)rdlpé t8‘ e;?ﬁ&’eq‘u? KD il HRE, fiﬁgf‘lgg@fﬁ{)- (2-{[3-(1H-

és are THeubat ed”
bet&blrﬁldaml-a%l)EI@pflbdnbﬂmyleafnbp}-%sWZ@evwlﬂhaz?a kicp@ofR.2ioctan-5-ol.
wel | using assay buffer leaving 50 m/well of this
LCHIB fter CE&0 méngIMHiPr489.6h at room t enperature (30-60
mn). Wthin the Fluorescent |Inmaging Pl ate Reader
ExgrAplePR, 73| gaci( R, ZR14R Y2 2-{f3r( trhyBrnzcimidazol Qedprapyl]-methyl-

amiiff}- R BicyR)die SRS Bhoatdl T L e e e
Pre%‘ngeocgéchm IR o%B@éZo%Fészlaﬁ hqppeH M;EF@%@E(??@slnpnut-g%R‘ 8R* 4R*)-2-

econd I nterv ‘and

hydroey-bieyo[Raddect dhen-2yhaselts acdtet-tfutyl estescence peak is
conpared to the area of the fluorescence peak induced
LCHYS:20 =rdBaain; Wt V#3894l e i n pl ace of antagonist. For
each antagonist, the 1C50 value (the concentration (i

Exampleof7580 npasalsabrbvsise @cich (1RA2BY #RYE2-(2-{18- (ﬂrl'@enZOlmldaZOl-Z-yl)
Wyt mMis
P B i b R ol 2o byt ek T 1 2 have
Pr%%?eﬂj é@c%?cﬁﬁg ?&BFH‘élehlﬁPet 2 3 @%(%}ﬁpleo@m%dr%c‘{ﬁ Re%@m@ﬂzﬁ% -(2-{[3-
(1 H%BenZ@km'd%)' 26@ pr@m(l] @gthyegnlnw})ethslg-[glcyggjé( 2. %]ﬁ@t %nglﬁve
not been tested in this assay. |C50 values of the
LCr\Prelk i7i a2 miro [Mxthid ©-Fonpounds are in the range of

156 to 9777 nMw th an average of 1273 nMIn vitr
Exaopley 76: RENHRI,ZRTHR. IR Q173rEd-(UhBagerimidazol 2at)- ww']-methy'-

amméiaghymsuﬁér}mﬁ{, sLEeiyRBRIYES 2P odtanubia (1) is

determ ned in accordance with the foll ow ng
Prep4R&S | SRBEdRhg MRS hpdcadifeslaba 1arg shown ih nekabbR 11 using rac-

((1R*,2R*,4R*,5R*)-2-hydroxy-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl)-acetic acid tert-
butyl ester (intermediate KOA) and [3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amine in
step P1.3.

LC-MS: tr = 0.68 min; [M+H]": 448.59
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Human enbryoni c ki dney (HEK293) cells expressing the
human Cav3.1 Cav3.2 or Cav3.3 channel, respectively,

W@ e@sgswdn i n cul ture nmedi um ( DVEM cont ai ni ng BOPAB2008/051599
heatinactivated fetal calf sggum (FCS), 100 U m
penicillin, 100 ng/mM streptonmycin and 1 ng/mM 418).

Exhe b SR e RO AROB BRLIEL A nzoimicazol 2
prdpyilmetbyl-giims}-ethgl) Seme Boxy Gphérmi-biseig[2.2 2 ectsBglester
pl ates are incubated overnight at 37C in 5% CQ2. The

Prepaied scotdingto procediep ariet irmBxdhifle i ssing kacs@RIRROAR! BR*)-2-(2-

mM t et r aet amoni unchl ori de -chl ori_d 50
(3 a5 28 - B el e Sty D AR S TR el
bicyado[p}d. Zo@amtdh. TEA- hydr oxi de, for use in the assay at
a final concentration of 10 nM Antagonists are
LCMEpa Fad7 7aminl (M A" s31@86 sol utions in DVMBO then
diluted in 384w plates first in DMSO, then in 100 mM
Exdmplec M7or iadd 1 R52SHAREEPER-(2Z[H( tHYBEamithid &zold2hyiGpropyI]-methyl-

am%}%%‘i—%—@?%@%&%%ﬁvﬁ?icﬁgﬁt%%*ﬁ%%ﬁ%ézg 35 of |
i ni i, ni . HER . 3759/,
PRRfeE R o oPERURT B ke8P L RrRgR ol ofsha rac

((1RT,28%4RA88()-2ihydidxytmktreay-GtphenylHoicyoMBLR . 2toohP-gi racatic acid tert-

Y i . 1s ed t . . .
our S48 Rl K8FT o R iBFb o Rl B BB EE ety amine in
stemPi.&at 37 Cin 5% CO2 foll owed by washing wth 2 x

50m per well using HBSS containing 0.1% BSA, 20 nM
LCHIPES = 007 Bmiy [M+EHE0.59 | eaving 50 m /well of this

buffer for equilibration at roomtenperature (30-60
Exanple 77A:tdacdsohgy ¢ @oidedRE126* URAGBHERZ-B-{ 8 ¢1HRbedeoimidazol-2-yl)-

. i . .
prdeiyi- MBI Bhy DRUhE Ry BN i for22RBHE dler,
PreBiahba AN bibcBade 1A WP Ekafble T IRt R0 I5° 4R 56°) 2-(2-
{[3<€Hd-vanzaimidardiad-g)-propyId methira sinol-etiy ) thmethoxy Stpheay!- t he

: 1gh, f |l uorescence peak is conpared to the
blcg#%[g%bﬁg?tﬁégﬁl'uor escence peak induced by 10 mM Ca2+

LC%é:h#%(ﬁnﬁrh\mm&f’@% ant agoni st. For each
[ the 1'C50 v

ant agoni st, O value (the concentration (in nM

0 (R b Os &N BLd2 Dy ; T i C .
R T A I s a Tt ]
aminqysethy ir§tmethaxy Jtphenyl-hinyctalz 2edegthneolon | sol at ed

Hearts according to the Lanﬂendorff nmet hod (Lqdff) The

Prepargsouaeeerdig eta eeioeedes PAdi riopdt At ial Exampleduteusing  rac-
((1Igt,QRGMiﬁ*’,§§§12£r%/d%3§/-5-Hw%'trfox9f5fpﬁf‘ehy|06ic¢c!b?2.QQ%Q%W@{-JAS%M acid tert-

t he heart nuscle. EC50" val ues on 1sol a o
butlile gptes (itareedigtce KPPneanda bt Girdbengotngdazai-eryatniery k meihyigmine in
SteELm,_g,_The i sol ated perfused heart according to

angendorff techni que-function-application, Physiol.

Lcﬁ@@;qgesj_pz/min;ﬁ}ﬂmr%% 481-504; Kligfield P, Horner

H Brachfeld A nodel of graded ischema in the
Exampleat7od meii RS2 4R*,5R*)-5-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-

amino}-ethyl)-3'H-spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-ol

Prepared according to procedures P11 to P1.3 in Example 1 using rac-
(1R*,2R*,4R*,5R*)-5-hydroxy-(3'H-spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-yl)-
acetic acid tert-butyl ester (intermediate K10A) and [3-(1H-benzoimidazol-2-yl)-propyl]-

methyl-amine in step P1.3.
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rat heart, J. Appl. Physiol. 1976 Jun, 40(6), 1004-8).

5 1 exanpl e conpounds have been neasured using the
wW@e@sashere descri bed above for the Langendor f f PCT/IB2008/051599
experiment. The neasured EC3Qgval ues were in the range

of 4 to 669 nMw th an average of 37 nM Results for

ch\ﬁ% 681m Aﬂg grggég‘{%s%lf V?Rel Pofr ?nkj): Z (2I ) T?Ibl) eV\:heLel n
Exmpfﬁ”%ee%?rﬁta?soﬁmﬁ?rﬁe predBreBl a8 SnA FRba T B aratee 29

prapdltraethyl-amitid}aeth a3rHie pir&idicyicig[1212] o cfabie FR, H-ibolvehzofuren)-5-yl

R 1 and R2 together formthe fragnent wherein the

estebieri sk indicates the point of attachment of R2 ; o r

oo TSR L MR SRR DO B 50
{[3-<¢1J-H-bemzcmh@wolFﬂyl}ap@pﬁ}mdﬂq@ehﬁm} ethyt)r'ld-spiro(bicyclo[2.2.2]octane-

3H benz ur -2,2-diyl group, and R2 and R2a both
2.1 '38?%?8 Sa;l’q?IOgen or Xrepresents a nitrogen atom

ent nd R2a both represent hydrogen
LCFM'?at R2 “and ﬁzé“"?‘qg ﬁ%(?] forma car bonyl group; and Rl
. § o Nghh.C nde i
Exémglress%gn tljaﬁ )@I? 02% n&’h %&%%5(? a{i&fﬁﬁ Eghz mqgﬁz% %eﬁgplyopyl] -methyl
aminsedibyl) -8 UH- em,ro(blcycloiﬂ.erﬂ-:]oclane&yl -rlsntmn,zofhran) -Bol
tri-substituted wherein the substituents are
Prapacesbeacterdiny &el| potedlrés omMltihetogridup don&xsmpleg bf using rac-

(1I'}( 98;14320%50 nE?—%%droQ?&?lq esgrro(;)rcgélb%g %Q?taﬂé( Fbafsi?bfznzofuran) 5-yl)-

aceiletmd)aerybutyl/vhsteh (Intermaeilatest(ﬂ@&l enld [@-(TH-bﬂlIiE}HBIddEMtZ W)-propyl]-

{3 tri-substituted wherein the
megﬁggm] ﬂ’éﬁ crDare i ndependently sel ected fromthe group

LCQ\Wé‘S‘t' std @gﬁ#g nt 4?146?‘% kyl, (C 1-4)al koxy, hal ogen,

cyand, tri ) andtrlfluororrethoxy with the

Ex Pye! §(9\ t.{%@tlﬁ&lﬁh ngﬁ'@ agﬁisﬁ RR%SF‘ qR~ gﬁ%'—‘ff-& ﬁﬁ L eFlzmmlfiazoI -2-yl)-

eroar epr esent’ ar eter
prqmﬂrmethyl amlm}wthnm Hrepmo(cbmmo[meﬂipemﬂm ysqbemzofuran) -5-yl
estdpsubstituted o r substituted as defined before; R3
represents hydrogen, or -COR 31 ;R31 repr esents (G

Pre) %)3@ C(J)c/)(r: n(gﬁokfj)r%l:% Qf@;%a ﬂtrarﬁ;%@ g%fﬁ ‘Pé’é)z %*?8*,4R*,5R*)-5-(2-
{[3-( th-keRrzoipidasyl-2-@)-atokyll-metyl- BRI BNy -3 BpirepickdlelR 2] pefane-
2,1'—@)@%&}5Mran)-5-ol.

LC-MS: tr = 0.80 min; [M+H]": 516.62
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R33 represents hydrogen, or (G -5)alkyl; n represents
the integer 1, 2, 3, or 4; B represents a group -(CH2)
WO 2008/bpsrei N m represents the integer 1, 2, 3,PdI/1B0088051599
or B together with R4 and tRgpnitrogen atomto which B
and R4 are attached forns a 4- to 6-nenbered saturated

ring; Arepresents a linear (G -3)al kan-diyl chain,
Biolbgicel testsai d | inear (G -3)al kan-diyl chain is
optionally substituted with one or nore nethyl; R4
In viepoesgrit chahgelr ogen; (Cl-5)al kyl; (Cl-2)al koxy-(C
1-3)al kyl; (Ci1-3)fluoroal kyl; (C3-6)cycl oal kyl ;
The GBcﬁammd:lamdgoyisti(( Gcfivity) GCL@yValue{sr) cFR4thecxgﬁm¢tﬂuhdsvideoB1ula () is
and t he n|t attached

o B0ined HeBAE R BB b SR RBNT  cpr ccent s
Hu%taxl em%@f):ﬁ? klaraelqulggﬁﬁéé %eqlg egog stlrlg[% hupnan Ca,1.2 channel in

I'-3U ute speC| Y UR
addliiers tobibiei duxtiiad) subn!nﬂs Gi2a arfk 028 S biret glremnsn ajuﬁure medium (DMEM

coni N EBeE et it ! ol dery JFon: FERDImE pffin o tep nomi
strdgiam{adis, Y RIop %Mﬂ%ﬂae%ﬁ@ﬁnﬂ'z'e}écuﬁ rn Sd@ggnﬁ)r@bmmn) Phe Yhiis are

represents heteroaryl IS un Sstituted, nono-,

seqgied at 0. qul cells/wet! intar38d-weklhilaes sleameotionhsterieudaies (apheL-lysine-

codt@@@@dﬁ&?'ﬁﬁék&hs@ﬁj emee?eefdéerﬁlé@@ & @r\b@:bﬁféﬂsév%hﬂ@ﬁ &37°C in 5%
-4) al koxy, hal ogen, cyano, trifluoromneth nd

Col(zr The d@'o?@*ﬂtl%‘xgﬁ pr@PWefje?ﬁr 89embs siclyreplisiog dn e@ﬁsékﬂ buffer (HBSS

corftélﬁﬂb ONWGVE?SN IPmVERELBEND %75@’/%99@@5 étﬂus(t&it&ﬁﬁ'?ktybwth NaOH)
and R7 i ndependently represent u%@ro gen;

forg[se b"rf@ﬂ@ﬁsayvﬁlacfﬁ‘al eoncraEgionfE P IMM agatsts g[ee(g{epared as 10 mM

stoBP8AationRlin BISINBA dikk&fin 0BG RAtBs BAER HUbS! ih'éH@r%séﬁ buffer to
I ndependent |y selected fromthe group consisti

t
obtain134stashsy On thedayohtheorssayhdd ebefnstainimg buffer (HBgs containing 20

o) P SCRTTALES, 3 U0 it SBEREER L SBGAT i

mM St))alt &autyon in OMED ( @intaiihal R plurp@ic) is3Adided b eadhkwel| of (@ seeded

r \ o 2) 8 Yoo o (£
plate %%ﬁﬁl(ucféﬁ p)ste 40 S tnciired hﬁfs(gdfﬁ%n dét_k?)‘aq il(rg(/ EA, £ followed by
Washmg estbn? x 50 rpegevell mmng{ @ssaySbLerkydaawr@lBO rneYpet o his buffer for
coffail ] e PR O Pireont i
RehMQEEIPGedemu@Imtced) Bntagotibie gye ad@ged onbe plata g @folume of 25
ul/wgl mcu%ataela $9 m_inz)a%clj l?i%?(y 25 pliwell of KCI solution is added for cellular

depolarization. Fluorescence is measured for each well at 2 second intervals for 8

minutes, and the area under the curve of each fluorescence peak is compared to the area
of the fluorescence peak induced by 20 mM KCI with vehicle in place of antagonist. For
each antagonist, the ICs5q value (the concentration (in nM) of compound needed to inhibit

50 % of the KCl-induced fluorescence response) up to 10uM is determined.

Compounds of examples 25, 75, and 10A have been tested >10uM in this assay.
Compounds of examples 45, 48, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67, 68, 69, 70, 53B, 60A, and 65A have not been tested in this assay. |ICs, values of the
remaining 140 example compounds are in the range of 156 to 9777 nM with an average of
1273 nM.
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or R12 represents a saturated four- to eight-nenbered

carbon ring optionally contai ning two oxygen ring
war@ag32eMher eby the two oxygen ring atons are POI/1B2008/051599

adj acent to each other; or g4galt of such a conpound.

2. A conpound of formula (1) according to claim1,

| erein e colnfi guration of the bridged cycl ohexane,
—2&%&@&3@—9&”‘/ NAEL pi peri dine moiety is such that the
tuen n h bri of the cycl.oh
A TR L CART L T At RO
detel‘mlaed‘o&i fcoofdapige lwith the Mplowing. experidestanpethiod aoild datd Btd shown in
@I)1 according to claim1 or 2, wherein X represents a
rbon atom Rla and R2a together forma bond; Rl

b
o RFRTR T bt PRGRE) b DRt Bl 80 o2 or cas
chanmdlepmeepl@cmm/ély sa];edlz egroea rhromnur@emgduomp(IMEM sontatiraf 10% heat-
rl u

nafiefilt fedh e iy 0¥ e sl e g, ireeigancin and 1
mgfhl G£18): Fhalckys areddeedesat 20.000 %QWdﬂwéﬂl PEITBOAHAR| b-fjack/?slear bottom
steileﬁgatgs ?ﬁg#quﬁlnne%qaé% é%%:fﬂ oll.:)d )PT g %ﬁ%gq?deﬁ%te% are mcubated
ovdrRIGHhESEITCS i 158 CaL RS Caz+(§ollﬂ|onﬁtr p@pS@dtasO‘fO(BMGmstack solution in
106 R GefEscsmim BPREME BBt (AP @i el RBES. 25 M CaCls 5

mM e(m eseiM $gClOalfadted tapeh R@MlﬂﬁDE%?dlrbildéCfor ub¢ & ke assay at a
fin %{2 L uor ﬁ@kw &rr]t@é %tg?,ﬂ? C%ggalfrg lﬂ§| i(g (mlaYYISsa’}cl)(Ek gcf)lutions in
Dlvmcm@h ijtéd)lrﬂMvDBI%te%fﬂrQﬂ iAiDWSD, thenSn 1mbemmi11EABchloride, 50 mM
HEPESL army eacs, S B Koo wivt Foise ROIBSE o B Wih TeA-hydroide,

to &Qﬁ'ﬁ@b&%‘t’é‘ck@fOﬁ ﬂ’fd'fdi’éyaof(thé aSeeyOPsluNEF §té1n|ﬂ§)buﬂé}e(l-FBCSS containing 20
wherein n represents the integer

m'\&HEPE& Oé’ﬁégﬂ ﬂaHGﬁPp@ﬂﬁ@ uig of feciiepRagat ﬁcnfremﬁﬁaéc;r(pr 4 AM (1
mMVREEOK Shitbrtin II):-NI‘S’O 0&91té?rfnn§|1 Q%rfﬁur%n?b?ls add\é@% @éd?\ 4 of the seeded

represents (Cl-5)al kyl a salt such npound.

platp. TAe@@ﬁwwln@wate@arminautqatgad o Or f@l”n@f %5 Gty %neOofollowed by
waShifh With12 L0 58 BEEREI sy PRSESEMtSining 0.1% BSA, 20 mM HEPES,
0.375¢g/l NaHCOg3, leaving 50 ul/well of this buffer for equilibration at room temperature
(30-60 min). Within the Fluorescent Imaging Plate Reader (FLIPR, Molecular Devices),
antagonists are added to the plate in a volume of 6.25 ul/well, incubated for 3 min, and
finally 6.25 ul/well of Ca®* solution is added. Fluorescence is measured for each well at 2
second intervals for 8 minutes, and the area under the curve of each fluorescence peak is
compared to the area of the fluorescence peak induced by 10 mM Ca®" with vehicle in
place of antagonist. For each antagonist, the 1C5 value (the concentration (in nM) of
compound needed to inhibit 50 % of the Ca®*-induced fluorescence response) up to 10uM

is determined.



or a salt of such a conpound.
formula (I) according to claim9, wherein Wrepresents
wab@sasn7’R and R are independently (d”al koxy, BCTIBROENH1599

R represent hydrogen;

it

represents (Ci

or a

-5)al kyl

10. A conpound of

bt of such a conpound.
11. A conmpound of forrmula (I') according to any one of

me 1 to 7, wherein Wrepresents -NR1L 1-CO- R12 and

whi ch i s unsubstituted,

Pa i cuihect i + 11t ad \Ah r:3| n nonaech ciiheti t1ioant 1 o
Corﬂﬁa%rpdendé%aw y SRRt Gt { (OMHB0P | o e st PAGPBINT | 1Cso
Al lkavvl: Ar Ao cAlt Af SR TaY a—com aound 12 A
I\y T =) T T LA AVE N} A\YA Y T T\
cgrrpoun Qﬁ flor mifa (I)Sgggcordi ngto (,’655% 1, sefect eg3007:8
'Frnmf e 'FC!!C\M na—cof pnnr\rls: (19728’ IQ) 2 (2 {[’2 (1
H-5Benz:) Yazol - 2€yl ) -p § ] - met’hyl - 21;414911;?- et hyp) - 5- p1792
hnn\ll h C\lr‘l ol 2 2 21 oct-5-epn-2 0! LR 4
1@ 2R 4 (E)tz {[1§ 1(1 5867. 11 * [ >10000 12 >10000
H-Benzbj-pidaziol—2 y—propy-rethyl-—ampol-pthyl -5
nEhy! bl €08 of| 2. 24] ogtiBlen{2- o> 10000 6 5669.5
(152548 - 2-( 2- L[ 3- (1
H Benzpf azol - 2158yl ) - p1r3§6yl 1- rref'ﬂyl - aﬂ?ﬁ%} - et hy?(j - 5- (>10000
3-pethoxyphenyl ) - _hbicycl ol 2 2 2l gct-Bien-2-0l;
(a‘h’ 2Rl R0 2_(2_{2[23_ (1 >10000 23 3309.5 24 >10000
H Benzoim dazol-2-yl ) -lor opé-l_];ngt—h-)d_-am_n@éef hyl ) -5-
32%ret hpx YNy | ) 260i cy{c1'OP902. 2] 86t - 5] A0 ; (3%, 2o 2531
4S)-2. 12 f[13.1(1
HBenzbr &R0l - 201 -|pt8hA | - neBhyl - afPhdP- pt hﬁ% 5- (14815
2 _6-dihet hvl hnn\/l \- Lcvceloll2 2 ’)'I octl-5-en-P-ol: \
1#8 2R UA§9%- ([2- (134 (1| 2563 36" 1334 37 6650.5
H- Benzpi m dazol - 2- \/I\-nrnp\/l]- - i - th\J/I\-R-
23%. di hB6H, | phemya® - i WYOPR] 2. 2497 oct 3@%5- p-oi 4T [>10000
1S, 2S5 4S)-2. (12.{[3.(1
HBenz bt Mol - 231 ) -[57188991 - ety - afi1ARAQ bt hy45 - 5- pNA
-tolvlbicvcl [ 2. 2 7] ct-5-en-2-qgl; (
146 oR mjdogp(z_ (48 (1| NA 49 >10000 50 >10000
H Benzpim dazol - 2- vl ) =lnr nn\/l 1 - et hyl -am nnl - pt hyl Y-5-
5Bl yI br#3R90g[ 2.52 2] dNAG: en- 2- §B: NA 54 NA
(1S, 2S5/ 4S)-2-1(2-{[ 3- (1
HBenzpNf dazol - 28y1 ) -|NBdpyl | - mePhyl - al¥hho} - et hy?8 - 5- pNA
-tolylbicyclal 2 2 2lgct-5-en-2-0l;: (
199 2R, 4Nf\_ 2- (|24 [6:9_ (1 NA 61 NA 62 NA
H Benzpim dazol -2-yl ) -lpropyl |-nmet hyl - am no}-et hyl ) - 5-
-8%1 yI pN&ycl a[ 2.8 2] A5 en- 2- 8F° NA 66 NA
67 NA 68 NA 69 NA 70 NA
74 6074 75 >10000 76 >10000 77 9099
78 >10000 79 2917 80 3710 1A 4938
2A 2308 3A 4601 4A 4222 5A 3454
6A 6831 7A 3141.5 8A 1626 9A 2337
10A >10000 11A 4651 12A 4234 13A 4339
14A 3178 15A 8631.5 16A 2391 17A 1371
17B 751 17C 550.5 18A 2054 19A 1705




(1S, 2S,4S)-2-(2-{[3-(1
H- Benzoi m dazol -

2

yl)-propyl]-net hyl

-amno}-ethyl)-5-p

WO e@BAtBIrcycl o[ 2.2. 2] oct-5-en-2-0ol; ( PCT/IB2008/051599
1R 2R 4R)-2-(2-{[3-(1 143-
H Benzoi m dazol - 2-yl ) - propyl] met hyl - am no}-ethyl )-5-p

t 0l \l| hi r\\lr\l [ 2 2 921 epn-2 ol -
L = =1 9%
(29§ ﬂgg’fs 2-l( 2_% A (1 2426 22K 6932 23A 4009
Ho Ran7 him-dazol-2-v| ) pr nny! ] et hvl - am nol thyl)-5
#4 o | )- 28 cyal BP3. 2] 2] A8X 5. ¢R03T o | (26B ~ [>10000
1R ')p /ID\ 2. (12 {rg (1
R-Ggenz z?\%égbl:?azol - -9I ) - p@éayl 1- rre%er?yl - arh! ill%} - et hyzpf- 5- (951
3-f | Hotrophemil) bicvdalol2 212196t -5-an-2-9]
@98 os| 945 7| 2. 2fA( 1 6738 T 2TB T 47345 | 28A | 3456
H-Rﬂn7"'ﬁ1dazo! 2- vl -lnropyl l-met hyl -am nogl-pthyl -5
399Iuor6@¥%nyl)-3%$cycl E: 12] '¥¥5-¥@5940I (§2A 3392
IR 2R MR\ -2.(D.fI3_(1
A3Benzp %%azm “3AA ) _|38By 1 ] - ey I - iﬂ?%} _pt hyPh_5_(1005.5
4-f1 yo nnhnm!)- bicyglol2 2. 2loct-5-en-2-9glt (
$8Bog 4g{462 (R (BBA(1 9 38A ~ [2511.5 39A [ 7493
H- Benzpim dazol - 2- v| ) -1or gny! ] - met hy| -am ng‘; -pthy|)-5-
)ﬂpﬁdl n-§9%ﬂ-%i cycf'% 2. ﬁzﬁ?oct - 5-44R 2- o190 2R43A 2709
AR) -2-12.113.1(1]
44Benz bt R0l - 4541 ) -[pV786YA 1 - meABAY | - arPRRdP- bt hdTA- 5. p8030
\J/ri dint3-v| bilcyclol 212 7] octt-5-epn-2-¢l; (1 2S
ABA. o_[ 2100081 49A 8504 50A >10000 51A 4429
H Benzoim dazol -2-v]| ) - pr npyl ] -nmet hyvl - am nnl -pthyl)-5-
28 ha| 6208 |y| - B3Ry cI|di88. 2. 2] 0B o NA ol ;| ( 353€ 906
1R 2R UR)-2-(12-{[3-(1]
F4Benz 3ﬂ1‘ﬂ%azol - 9541 ) -|pt98By | || - meRBAy | - 9aRPRB) - pt hpTA- 5- 1985
aphthalen-2- lyl-bicycllo[2 2 2loct-5-en-2-0|;
684 25| 765 - 2-[( 2- 59A (1 952 60A NA 61A 571
H Benzpim dazol -2-yl)-lethyl ] dnethyl -am no}-ethyl)-5-p
&N bi £§@9 o [2. 26%oct “B4dn- 2- ol 64K | 914 65A NA
1R 2R AR)-2- (12-{[2- (1
86BNz B8R dazlol - BZA1 ) -|et8y| | { met@BA - anBRY) - et hy69As5.- ph727
enyl bicyclal 2.2 2loctl-5-en-2-al; (1S]/2S 45)+2-{2-[(1
@0Benz b7 98 dazol - B1A1 melt PH) - met FKRA ami| 890 et hy| ¥38- php1750
nyl bi cycl of 2 2lact-|5-en-2-40l; ( 1R[2R 4R)-2-{2-[(1
#3BenzbROR4dazlol - P44 ngtd®PN) - met BA ami 1881 et hyl VBA- php2124
nyl bi cycl of 2. 2]loct-|5-en-24a0l;
8, 25| 2699 2-[{ 2- Tt hyll 9473- phenyd0Aor opfrﬂ?ﬁ am no] - et hy

}-5-phenyl - bilcycl o[ 2 2]loct4i5-en-2- (1

NAZRyafRyaiabjel fatiastsd - ( 3- phenyl - propyl ) - an1no] et hyl } - 5-

phenyl -

bi cycl o[ 2. 2. 2] oct - 5-en-
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2-ol; (1S 25,4S5)-2-(2-{[3-(1

H Benzoi m dazol - 2-yl) - pr opyl ] - net hyI -am no}-ethyl)-6-m
we@esl13%79 pr opyl - bi cycl of 2. 2] oct - 5-en- 2-ol ; PCT/MB2008/051599

2R 4R)-2-(2-{[3-(1

H Benzoi m dazol - 2-yl ) pr opyl ] et hyl - am no}-et hyl)-6-m

igt%iﬁ—léﬁiiﬁ@ﬁ%gw adl Yo ?c; t%e%_a%lle C(}orf?me%o% (Eqdff)( 1S
Th%ﬁ?%%‘m p\ﬁ%rﬁﬁpgtsﬁi gg)%tlhg B% QTI 8tre cgﬁbm%&gbr%fu% gnd ha) effect

on %QR.OAR)etiBtry( af {r{e3héal't muscle. ECso values on isolated mouse hearts were

det?ﬁrﬁﬁ{a‘ %IC(%]FS 3? Lﬁ?%b%ﬁ; g[?gprél I%.j g:f@ hg @ﬁn&zp‘f‘) used%a t accordlng to

LarigeBd3E, téS)mdue,—-Zur&:nén Qpplication, Physiol. Bohemoslov 1990 39(6), 481-504;

.10- Hexghydr o- 3- hydr oxy- 3- hyl - N benzi | -2
ichel B BT B Rrmtg 1A moleLoh AR Bh AT il pted Perfused
rat hBarBR,. ABpk Physiol. 1976 Jun, 40(6), 1004-8).

, 2,3,4,9, 10- Hexahydr o- 3- hydr oxy- 3- { N- et hyl - N- ( 3- benzi
51 re;kalrapl@l cazrpoghps thpydz paen neastneld }using the procedure described above for

henant hrene: .
they G BB B engied ESsvalimsayaredt tpdpage0Lt 1 669 n
witlhah -aBerage 2f §1 hMeRbyulis-foreddhydte caconmmiund p aagyilgn ib table 2.
H benzoi m dazol e- 4-carboxylic acid nethyl ester;
Tal@de@3-{[2-((1
R, 2R, 4R) - 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2-y

|) - et hyl ] - meCoyipoaumidraf JExapipdey| ) - 1 Lgdff ECso [nM]

H- benzoi m dazol e-4-carboxylic acid nethyl ester:

2-(3¢{][ 2- ((1S 2S, 4S)2A2- Hydr oxy- 5- phenyl - bi cyg] o[ 2. 2. 2]
oct-5-en-2-yl)-et hyI] mst hyI am no} propyl)-1

H berzetmdazote=5- boxyt+e—actd—rethyt—ester:
2-(31{[2-((1 T6A 13

R, 2RHAR—2-Hydroxy—bzpheny—btreyetof 2221 00*2 5—efr-2-y
l')-ethyl]-nmethyl -am%}- propyl)-1

H berzot+mdazote-5 Ei’i'boxyl He—acte—rethy eqtoer, 1S
2S 45)-2-(2-{[3-(1

H Benzotri-dazot—2 y'é pt-opyH—rethytramnoyt gt Ry—5-t
hi ophen- 2-yl bi cycl o? G 2] oct-5-en-2-o0l; (

1R, 2RAR—2(2{3+3

H Benzoi m dazol - 2-yF Apr opyl ] -nmet hyl tamn }-8 t hyl ) - 5-t
hi opher—2—bieyel o% E 2—2}ect—5-—en—P2—of (1,3‘,

2S, 48) - 2- (2-{[3-(1 °

H Berzetr-dazel—2—y)—prepyH—rethyl—a .r‘o} ethy—5- (
4- met hoxyphenyl ) - bicyclo[2.2.2]oct-5-en-2-0l; ( 1R
2R, 4R)-2-(2-{[3-(1

H Benzoi m dazol - 2-yl ) - pr opyl] met hyl - am no} - et hyl ) - 5-(

4- met hoxyphenyl ) - bicycl o[ 2. 2. 2] oct-5-en-2-0l; (1S
2S,4S)-2-(2-{[3-(1

H Benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}-et hyl ) -5-(
2- met hoxyphenyl ) - bicycl o[ 2. 2. 2] oct - 5- en- 2- ol ;
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( IR 2R 4R)-2-(2-{[3-(1
H Benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no}- et hyl ) - 5-(

wQ2ewetsmwxy phenyl ) - bicycl o[ 2. 2. 2] oct - 5- en- 2- ol PCT/1B2008/051599

1S, 2S,4S)-2-(2-{[ 3-(
H Benzoi m dazol - 2-yl
hi azol - 2-yl bi cycl of
2R 4R)-2-(2-{[3-(1

1 -145- .
) - r opyl ] - et hyl - am no}-et hyl)-5-t
2.2.2]oct-5-en-2-0l; ( 1R

%—méenzm m dazol - 2-yl ) - propyl ] - met hyl - am no} - et hyl )-5-t

hi aﬁol ﬁﬁé)?'p%glfo u?a(% 2]oct-5-en-2-0l; (1S

'284

H Ben20| m dazol - 2-yl) - prsopyl ] - net hyl - am no} - et hyl)-5-0
xazol - 2-yl bi cycl of 2. Rorqct -5-en-2-o0l; (1R

2R, 4R) - 2(2{[3(1R2 0

H Benzoi m dazolR? t hyl - aB3 no} - et hyl )-5-0
xazol - 2-yl bi cycl of H-&-ol ; ChP
2S,4S)-2-(2-{[ 3- (4-

H benzoi m dazol - 2-yl pyl] - met hyl,- am no} - et hyl ) - 5-
phenyl - bi cycl of en-2-ol ;> (1

R 2R 4R) - 2-( 2- ﬁzl;(/
H benzoi m dazol - 2- )R) propyl ] - net hyl - am no} - et hyl ) - 5-
phenyl - bi cycl o[ 2. 2. 2] oct - 5- ey 2-ol; (1S, 2S

43) - 2- (2-{[3-(5,6-Dichloro-1

whetelfenzoi mi dazol - 2-yl ) - propyl ] - net hyl - ami no} - et hyl ) - 5-

phenyl - bi cycl o[ 2. 2. 2] oct - 5- en- 2- ol; ( 1R 2R
@Q)epzes@gts{e[ e o, and &'band R* together form a bond; or

o) 1a] hyl ) - 5-
*’h%ﬁ‘%‘%. SaramegH, j&%f“’?“eﬁod;@%*f*?f&ﬁ%bgéi i
)an@R oge(itt;er(fgrr@thg

zoi m dazol - 2-yl ) -pr opyl ] - et hyl - am no}-et hyl) -
-bicyclo[2.2.2]oct-5-en-2-0l; ( 1R 2R
-{[3-(5, 6-D net hoxy-1
i34 dazol - 2-yl ) - propyl ] - nmet hyl - am no}-et hyl) -
-bi cycl o[ 2. 2. 2] oct-5-en-2-o0l;
, 4%) 2-(2-{[3-(5-Methoxy-1
H benZokm GagRin thelsleriek Piidalesthé BYiht SHtREAMBATHIIRP; 61
phenyl - bi cycl o[ 2. 2. 2] oct s 5-en-2-ol ; ( 1R
Qhrg;p()esglt§2a{qa§2qn5am thy represents 'hydrogen or (Ci4)alkoxy, and R*
I—rleng),@gg,qg (gjrg of-YIl) - propyl] nmet hyI am no}-et hyl) - 5-

enI-b|cc:022 lq 5-en-2-ol; (1S
Qgrepggs_egtS(achrPg] gtp IQBQ)R 4tog§tthﬁg,for@ a 3H-benzofuran-2,2-diyl group,

'é‘nGQigzaQ\'drdeBéﬂH'regre)iéat‘h?!’j%ﬁh,]orm?t hyl am no}
hyl ) - 5- phenyl - bi cycl [ 2.72. 2] oct - 5-,en- 2

fﬁr@p@s&p}s inérggﬂ gtO(’n; %tq@@ynhaﬁ@ﬁ]ﬁnsj :B both(represent hydrogen

I | -
LR R e

I
@d!{tﬁ@d(c#h%wdfpendently represent hydrog(;en (Cis)alkyl; aryl,

which PRNZR&UBsHRER, - & Wdbp&idaRyy ] mBRs-nYdi-; a6 BRsartitydd witerein the

substituents are independently selected from the group consisting of (Ci4)alkyl,

(Ci4)alkoxy, halogen, trifluoromethyl, trifluoromethoxy, cyano, and (Css)cycloalkyl; or

heteroaryl, which is unsubstituted, or independently mono-, di-, or tri-substituted wherein

the substituents are independently selected from the group consisting of (Cq4)alkyl,

(Cq4)alkoxy, halogen, cyano, trifluoromethyl, and trifluoromethoxy; with the proviso that in

the case R? represents aryl or heteroaryl, R' may not represent aryl or heteroaryl, wherein

the aryl and heteroaryl independently are unsubstituted or substituted as defined before;

R? represents hydrogen, or -CO-R**;
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phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-0l; ( 1R
2R 4R)-2-(2-{[3-(7-Ethoxy-1
WOoRMWNZWI dazol - 2-yl ) - propyl ] - met hyl - am no} - er¢il/IB2068/051599
phenyl - bi cycl o[ 2. 2. 2] oct - 5- ggg2- ol ;
(1S, 2S,4S)-2-(2-{[ 2- (4- Met hoxy-1

ﬁgﬁg%&%ﬂ% )%[kg?zé’clzfg@rhoék&h ”@36 cycl?gkﬁo}(Cseg)Q}yclgalkyl -(C1s)alkyl,
(C1I]_sl_fét|)%‘?y4(|e)1 2)atkoRy- {¢1%)6|(||§‘f| Mte?j%ﬁ@w lt hy! - ami o} - et hyl ) -5
H benzoi e e am no}-e -5-
R R BRORT (A8 2 o] oot o b o o+ ¢ d
R*1r8pRSedtShydrog@n, {dr 3¢ {sfalkygopr opoxy- 1
H benzoi m dazol - 2-yl ) - propyl ] - met hyl - am no}- et hyl ) - 5-
n r@bresats iedytehel 2 2232(}r04ct -5-en-2-ol; (
1R 2R AR 2- opropoxy-1 .
B iSRS LD Syt ST TSRS theinleger dy Ry Py 40r 5: or B

togpthenwlith bRt sed d’[e’lniﬂo@ér@@ton{i-t@m%hoB and R* are attached forms a 4- to
2S, 4S) - 2- Hydr oxy- 5- phenyl bi cycl o[ 2. 2. 2]
6- ”beé'ébeéé‘iﬁaé% %r"éq hyl ] - met hyl - am no}

dazo : .
BB BT INIRER) FEaR el Ss bbbt S s gy
opticah iy sbstietdapitraonenatmonemogiyl) - 3H benzoi m dazol - 4- ol ;
(1S, 5S, 6S) - 6- (2- {[ 3- (7- Met hoxy- 1
R* H- tepneseints danaregany | ) Garsitiyl;] - i6t.Hgikexanineltkgt hy (G -Stuoroalkyl;

(Cng?g'ﬁla'gg) kc%[:lﬁf\%ylz(]; c} kﬁl Rﬁtogetheg with B and the nitrogen atom to

whieh IRézndiBrardaattabh & fptihs pdo fry6 ]nermﬂielngd sataratenl rirgt hy| ) - 8-
phenyl - bi cycl o[ 3. 2. 2] non-8-en-6-0l; (1S
W 2€préSont@-{r@l; {WIBel{ 4s Matshbstitutéd mmdmy)I- di-, or tri-substituted (especially

un%‘{bﬁ@tpé%gdpdﬂgﬁtg tltlﬁ %ly Perfgthﬁle] tth%ﬂs g,lg g%p;ien(ientlyl/ selected from

themplmpd@stlg(di-(?{?allﬁyl Mam}aadjwy ]haogsrlhgmu%rg}methyl, trifluoromethoxy,

cya'ﬁ"o rﬁl(f&%n})cﬂaééﬂhlg?%of)gla 28% @ Ii(l&é})en 2-ol; (1S

or E&%@seﬂts(@t@pary( MMGsteIrisob(glmnh@nybr)o—edlh)dr]tneuhgtltutadr,i wherein
-en- 2-ol.: 1

e RefhIegle 5 RUEBA i el Bl ol idimgl orfmton

(Cin@lkaaxy Hdlgged; pyemoylrifuaypoietiyl, 2n2 trfluocimdhexy; 2- ol ;
or ?pr%%rits{a[g\go%%seﬂe(&ed fr?hoxy phenyl ) - propyl]-nmet hyl -am

no} - et hyl ) - 5R|ahenyl bi cmcl o[ ?/Réct 5- en- 2- oI (

R, 2

R) [3 (3, 4 n\lj) pgopyl] met Ny -ami .,
et hy -5- phen ycI 2J| octs 5-en- 2-ol ; R

R10

\

wherein

R® represents hydrogen, or (Cy)alkyl;

R® and R’ independently represent hydrogen; (Cis)alkyl; or phenyl, which is
independently unsubstituted, mono-, or di-substituted, wherein each substituent is
independently selected from the group consisting of (Cq4)alkyl, (C44)alkoxy, halogen and

trifluoromethyl;
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(1S, 2S

4S) - 2- ( 2-{[ 3-(3, 4- D et hoxy- phenyl ) - propyl]-nethyl -am n
W@23008118679 - 5- phenyl bi cycl o[ 2. 2. 2] oct - 5- en- 2- oPCT/[B2008/051599

1R, 2R

4R) 2-(2-{[3-(3,4-D et hoxy- phenyl) propyl ] -nmethyl -am n
RSZ -get hqzk é’P(ijetﬁ) %%%{tlgy%p%sen’t tho]rgé:etn 5heﬁogen_ lC1 SSa]kayI 2T?ydroxy,
(Q%)duldiw l GtD%B@(Gﬁ [5)dmy0PY{Q, 3 mabdglky i (Gl fwdrbstkgxyd- POOMH, -CO-

|
(C1R e é)aﬁ(? %?(%4ﬁ1‘f°6(ﬁl20r3&'5!1'8§r(£6‘?)ﬂ|k¥| yl -propyl )-neth
R“M'bpl@ﬁerﬁtg}ly@bbs’h lor e phaky bi cycl o[ 2. 2. 2] oct-5-en-2-0l;

A 1S, 2S I , , , ,
RYEptesepts (Fnpplyh whish s upstiafiuiad i, R sy bsttivtad sugrin each
subsfituepy | i$ - maepenideatihydeledted from the group consisting of hydroxy and

p (?kn(%l bi cycl o[ 2. 2. 2] oct-5-en-2-0l; ( 1R 2R
(C%%- Y{2-{Met hyl - [ 3- (2- net hyl - f ur o[ 2, 3- b] pyri di n-5-yl)
or thfrt@p;ds]entam sathrapéd§du)— ﬁ-elght membered carbon ring optionally containing
tw @/I-blc Io[2h2 %l’t% { h
% e{‘[rﬂ"g( %T%‘Sﬁ/ 52 WWPo%’Q%” |5'H8rﬁ}?m5|aé§/6‘|°6ﬁﬂla§er§] o eac
othegt - 5- en-2-yl ) - et hyI ] - met hyl - am no} -
r - 3- net hox - met hoxynet hyl - 2- met hyl - pr opi onam d
or%seﬂﬁé/ %g gﬁfompfu
R, 2R, 4R) 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2-y
2. | ) - Atdoydoune tolfi jdrentian @} accordlng to claim 1, wherein the configuration of the

brl(gq %péglcPohg’xarrrl%t Igfc)félhexene or pl P&?Fmeb%me%y IS’s el Iﬂ(]:-\rqlth&’[rtﬁ)glR@- - u%stituent

and\lh(efbn{j[géA(zc(fltib Q}&ioﬁ@?(]ati’e Id%/ﬂolm«yel n;éop}tllleerydimdarrm]ﬂty ofedn 2isZplation;
yl ]-met hyl - am no} -
OF%F%'I:)%S)“CE rféﬂ%&d _met hyl - propi onami de; N-(3-{[2-((1
R 2R, 4R) - 2- Hydr oxy- 5- phenyl - bi cycl o 2. 2. 2] oct-5-en-2-y
3. 1) - At ¢ophdoundt dfyfoamulad})- according to claim 1 or 2, wherein X represents a

oo B T TRLRD a5 SRy PRROTL RSO st g 5 gsygsutes
mooat, 4b; emtrizupét)tutet h\yie}elmrmdwwbshhm'enﬁs}are mdependently selected from the
gro&[) f&X%ﬁ@&@& gly gc%ﬁa‘ﬁ?é ggr] 1{\\52 glu%) ornB1 r_eﬁresents
ungupstittiteg Heterearyly badrRA odpresents hydrogen or (C1s)alkyl;

Orgégpéj)guﬁgf‘% ﬁ-k}egﬁﬁ@yl (gr Sslr ?gfinm geyl (érsopyl )-am no] -eth

yl }-5-phenyl -bi cycl o[ 2. 2. 2] oct-5- en-2-ol; ( 1
4. R, 2R, agppaunfi2ef Kemiid (1§ cpgndingi to- 3nyloner opglajmart t@]3, ewherein

ARSI L e 2 gL 0,

or a salhgfluchapeemplibd.cycl o[ 2. 2. 2] oct - 5-en-2-o0l ;

5. A compound of formula (I) according to any one of claims 1 to 4, wherein wherein
R® represents -CO-R*'; and R* represents (Cy)alkyl, (C1s)fluoroalkyl, or (Css)cycloalkyl;

or a salt of such a compound.

6. A compounds of formula (I) according to any one of claims 1 to 5, wherein
B represents a group -(CH,).-, and m represents the integer 1 to 3;

or a salt of such a compound.

7. A compounds of formula (l) according to any one of claims 1 to 6, wherein

n represents the integer 2;
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(1

R 2R, 4R)-2-{2-[ (3-1soqui nolin-4-yl -propyl)-nethyl-amn
W@Reostisasr - 5- phenyl bi cycl o[ 2. 2. 2] oct - 5- en- 2- oPCT/(B2B08/051599

2S, 45) - 2-{ 2-[ Met hyl - (3- qui nghgn- 3-yl - propyl ) - am no] - et

hyl } - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5- en-2-o0l;( 1R

2R, 4R) - 2-{ 2- t hyl - (3-qui nolin-3-yl - propyl) am noj - et
Or?ﬁ?lﬁ@éuﬁﬂérﬂ?hpﬁf% clo[2.2.2]oct- 5-en-2-ol; (1S

2S,4S)-2-{2-[ Met hyl - (3-qui nolin-4-yl - propyl ) -am no] - et
8. hyl A-compbeny bt oimsyla (Ip becardiag tlI:zhny‘Soneeoff-c%-lm‘s 1 t¢ 7 1herein

thyI (3-qui nolin-4-yl-propyl)-amno]-et
Fﬁﬂr‘is%tsp 2?)% P cycl 0[2 2.2]oct- 5-en-2-o0l;
or dNs#IBef{duzh (a(cb&pb&nd‘S) 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2]
oct-5-en-2-yl)-ethyl]-nethyl-am no}-

0. P og%'om%fgaf%hgm SUTEBIRHHGES TN o YA b ARl

wwapma;an@) 2- Hydr oxy- 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2-y
l') - et hyl ] met hyl am no} -
propyl) - 3- et hoxge 2- met hoxynet hyl - 2, N-di net hyl - pr opi on

A
(1S, 2§ 4S) g 2- Hydr oxy- 6- met hyl - 5- pr opy! - bi cyc
ct-5- £ ~yl)-ethyl]-

pyl

th. I. 0} - ) - 3- met hoxy- 2- net hoxynet hyl - 2, N- di
rreth)h'-propl ampde; N-(3-{[2-((1
R 2R/4R) - 2- Hydr oxy- 6- met hyl - 5- pr opy! - bi cycl of 2. 2. 2] oct

- 5-83-2-yl) - ethyl] :
met yl) - 3- met hoxy- 2- met hoxynet hyl - 2, N- di
or %?'ESY/‘{SUBHIS’&O @ N-(3-{[2-((1
S, 2S, 4S) - 2- Hydr OoXYy- 5- et hyl - 6- phenyl - bi cycl o[ 2. 2. 2] oct
10.- 5- Arcothpplind et fhyrhyla (1) according to claim 9, wherein W represents
nmet hyl - am no} - propyl ) - 3- net hoxy- 2- net hoxynet hyl - 2, N- di
nmet hyl - propi @dam de; N (3-{[2-(
R 2R, 4R) - 2- Hy}dr oxy- 5- net hyl - 6-p
-5-en- 2- yI)-thyI]
\ opyl) 3- net hoxy- 2- met hoxynet hyl - 2, N- di
' (1S 2R 4S)-2-(2-{[3-(1
9)-propyl ] - net hyl - ami no} - et hyl ) -5-m
t hy - 6- i cycl o[ 2. 2. 2] oct-5-en-2-0l; ( 1R
, F3-(1
H-B;fzoi m dagol - 2-yl ) - propyl ] - net hyl - am no}-ethyl)-5-m
et hyP- 6- gy - bi cycl o[ 2. 2. 2] oct - 5-en- 2- ol ;
N-(3-{[2- ((1 2R, 4S) -2- Hydr oxy- 5- net hyl - 6- phenyl - bi cyc
% © 5 9
Wh!at%[rﬁR ailrﬁimﬁnarég]r%gggq(géh ly % )] el(l)li(o;(y Zanr(rjelta haon)?ylﬁer ﬁresent h'\yl_drogen
or arealhgflsuph @pﬁomnn@le N-(3-{[2-((1
R, 2S, 4R) - 2- Hydr oxy- 5- net hyl - 6- phenyl - bi cycl o[ 2. 2. 2] oct
11.” 5 Rnc&nﬁﬁu)wdeéf%hﬂmla (I accordlng to any one of claims 1 to 7, wherein W
i/ﬂ M no} - propyl ) - 3- met h 08/ met hoxymet hyl - 2, N-di
repﬁ%qeﬁ 5 IﬁarﬁngeR represents (Ci.s)alkyl, WhICh is unsibstituted, mono-, or

di- sm‘bkﬁ’tu{e% {\,{/t?éré (1158&15 s‘&u@%ﬂt@erﬁy dr ﬂ'?@épg’ndﬁhﬁ?%él@dt&d’ Gt 2th@ group

]oct-5-en- 2- -eth met hyl am no} -
conS|st|ng of (Cq 2)alkox3¥ ) yi- Y

(1
henyl - bi cycl o[ 2. 2. 2] oct

or a salt of such a compound.
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propyl)-1 H benzoi m dazol -4-yl]-acetam de;
N-[2-(3-{[2-((1

WOR@R132])9 2- Hydr oxy- 5- phenyl - bi cycl of 2. 2. 2] oct PGF/EsR0@/051599
|')-ethyl]-methyl am no}- propy})-1
H- benzoi m dazol - 4-yl ]-acetam de; (1S

1218 ot i TSy U Aoy ﬂeum dmiSElgetack figm) the. following

corpp@myk= bi cycl o[ 2. 2. 2] oct - 5- en- 2- ol ; 1R

(P A A B 2B promed ﬂ?xﬁ’th%hﬁ”%?} eriypphenv-
bicpheRy.21bitSyen-2{oR. 2. 2] oct - 5- en- 2- ol ;

R R ATHE T TS e ———

bicgdb[R12)2]16ctmhenglol;bi cycl o[ 2. 2. 2] oct - 5-en-2-o0l ; ( 1R

“%@ﬁ%ﬁ@ég%e&%%&% [)]rﬁ?%yﬁﬁijét%gmnﬁgg}:ethyl)—s—(s—methoxy-

ph@tybsdudycb{mhemtdrsighégolt ?[ 2 2. i] oct-5-en-2-ol; (1S 2S

“&?%éﬁ? R Bez*zylnyngﬁog-éyﬂl)Irzrf}@fl]hrypt_hglﬁqrﬂig?l-%tpm-p)(_s-methoxy-
anmyDhsdyelofh2 ejet-6er-2ol2] oct - 5-en-2-ol ; (

ey G 0GR TRyl o imety-

phenyphssyglofd eyoet-8leRd-2ol2] oct - 5-en-2-ol ; (1S 2S

e e Rt TR AATGP Ry it
phényphsayglofb? ejoet-6led-2ol2] oct - 5- en- 2- ol ;

<1%5%@5&%5%%32%43%9rf)r%P%?/I)]pw lmﬁtbﬂrﬂﬁm}ﬁé'mwyoﬁo'y'

bickelgb@jbetB-eyelog[ 2. 2. 2] oct - 5-en-2-ol ; (1S 2S

R IRaR) S oS Rad %wﬁﬁ?érﬁ@"ﬁw%thm'aﬂ othyl)-5-o-toy
bicedibg]2) 216ctmhenglof;bi cycl o 2. 2. 2] oct - 5 en-2-ol; ( 1R 2R
1 TS b T oot o
bicy@b[Dy2]|&Getimhenglof;bi cycl oPMoct - S- en" ol; (
(RPN AT B s Fr%aé%o&zsﬁa@ﬁ&lﬁ% Pibprety-s oy
bicgdlb[212] 2]6ctithenglof;bi cycl o 2. 2. 2] oct-5-en-2-0l; ( 1R
oxy-ethoxy)-1 .
(P A3 s %384229Hd%PL%W}DWM%MWH83}:ethy'>-5-p-t°'y'-
bicgdld{212] 2]6etithengdot;bi cycl o] 2. 2. 2] oct -5-en-2-o0l; (1S 2S
(R B 4R e b B S e P o rgiger-ethyi)-6-p-toy-
bicgtid[ @ Fetesry-R-ohi cycl oP""oct S-en”*-ol; ( 1R 2R
SR G T S B AT BB i s - 0tcro
phatyhy2yStofth2 ajdct-BieayxdlpPA | oct - S- en”- ol ;
(1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(3-fluoro-
phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
(1S,25,45)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(4-fluoro-
phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(4-fluoro-
phenyl)-bicyclo[2.2.2]oct-5-en-2-0l;
(18,2S,4S5)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-pyridin-3-yI-
bicyclo[2.2.2]oct-5-en-2-0l;
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(1S 5S,6S)-6-(2-{[3-(7- Met hoxy-4-net hyl -1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} -
w@ewpl13268 phenyl - bi cycl o[ 3. 2. 2] non- 8- en- 6- ol ; PFCT/IB2008/051599
1R, 5R, 6R) - 6- (2-{[3- (7- Met hox¥¥p4- et hyl -1
H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} -

e R B SISk PR B o5 -

bicytidR12zbdtisd@rlof;2- vyl ) propyl ] - am no} -

(182%,%{%3-%22-?[%& ﬁ;ﬁetr)]%élﬁ z%f?-fyl)z Sﬁgﬂfmlno} etlflyl)]'E naﬁﬂhalen 2-

yl-dityleriZ R i2f6ctl62012-3: V| ) propyl ] am no} -

(1%%'?}4@-?%:2?%38%&89% %\Pi%yl rgp%}l] met%yl amlno} et‘1yl§5 naphthalen-2-
yl-bityeriZ. pi2fdctaz0k2-gk y1 ) - propyl ] - met hyl - am no} - et hyl ) -
(132%9%%%2?[?%%"3’ ?g{zq@zﬁgg-;ys-}f%nyi]ﬁrﬁé’tkﬁn-a(rni%gi-é:tﬁyl)-5-pheny|-
b.cytlds{emzzqomsd@zmd 2-yl)-propyl]-nethyl-am no}-ethyl)-
(1%2@&%%)(22 ((é ?%13 H_’mgl\zo?a y% e%RyI]Gme hyl- émlno} -ethyl)-5-phenyl-
bicyti®er2zoctisdarlot;2- yl ) - propyl ] - met hyl - ami no} - et hyl ) -
(1SS AR BTS2k e o Ry S ohe By oy
bickdlelp @ 2p&-52eRpatt - 5-en-2-0i ; (1R 2R

(R PRIR SR G T yizos 2Py ety RRRIGPS.

bicydlb[@:2y2]o&-Fpdredl;- bi cycl o[ 2. 2. 2] oct an- 2- ol ;

B A 5@9{3%}“@1{3@&% 3 2igefen2-
ol; et hoxy- 5-phenyl -bicycl o[ 2. 2. 2]octan-2-0l; ( 1R 2S

15 B IR 22 Py ooy A By BhER H 2hon
2-okt hoxy- 5-phenyl - bi cycl o] 2. 2. 2] octan-2-0l; (1S 2R

(152 38,20 G B b imioazokay Dpronys AT -y netyke
proﬁWtﬂWo[?QQM%{eniﬂ-@W o[ 2.2.2]octan-2-0l; ( 1R 2R

(K P RIR 2R G B pirsioazas Mo AR Hy P A TBS L G KY Pmeihyis
propyRseycto[ 22 Rienglent2-olycl of 2. 2. 2] oct an-2-o0l ; (1S 2S

(1523 2GS R gmdnseszy pro A e

pheiyhbisyelo[2- 2] ectys- erbrzwycl o[ 2. 2. 2] oct an- 2-ol ;

(RPRIR AR RAORrS Z&f@%@&&ﬁﬁprﬂ@f'hwthg'n?rﬂ'eyl aHyBymeihys-

ph&i-bie{cltR @2 bet{52er22-2); oct ane 2,1' -isobenzofuran)-5-ol;
(ST E P R DAMSA Y S By H AN e 2
ylpsiplyhartinoethyl}-1,4-ethanophenanthrene;
(1R,3R,4R)-1,2,3,4,9,10-Hexahydro-3-hydroxy-3-{N-methyl-N-(3-benzimidazol-2-
ylpropyl)aminoethyl}-1,4-ethanophenanthrene;
2-(3-{[2-((1S,2S,45)-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-
propyl)-1H-benzoimidazole-4-carboxylic acid methyl ester;
2-(3-{[2-((1R,2R,4R)-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-
propyl)-1H-benzoimidazole-4-carboxylic acid methyl ester;
2-(3-{[2-((1S,2S,45)-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-ethyl]-methyl-amino}-

propyl)-1H-benzoimidazole-5-carboxylic acid methyl ester;
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bi cycl o[ 2. 2. 2] oct ane-2, 1" -i sobenzofuran)-5-ol; ( 1R 2S
4R, 5R)-5-(2-{[3-(1

wWoR®BeNIWIM dazol - 2-yl ) - propyl]- rret hyl - am no} - er¢l/IB20@/141599
spiro( bicycl o[ 2. 2. 2] oct anex2341' -i sobenzof uran)-5-ol ;
(1S 2R 4S,55)-5-(2-{[3-(1

2 SPGBt Rk B Ut b2 Shafytbminar-
prop$Iph Htysniz6inedazd | 5-E b3y 1id SbidanétRy{dster( 1

(RS RS eSS SR 8RR Sk hopnen 2y
bicwd)[d.z(z]?&f_a?-g:a!;-z_z- I( 2-{ E 3- (|1 e,
“%‘2%25—%@1 6&'66%F%T?%fa'§$@$?y@] Fgﬂp)ﬂ 5¥7Fthglg%rgl,né}-?t}gglﬁ-gftgippf&en-zyl-
bicpstd[d.2(2]8&.52&-49);- 2- (2-{[ 3- (1

e e e S K

ph@@t)&fdyclo@bl}dﬁfﬁ@néﬂ:old (1R 2R 4R)-2-(2-{[3-(1

(R R R G B hep Bl OB B e BhE Shiff 5 a-methoxy-
ph@ﬁﬂ)&f(tyc!o{i’bbl}dﬁfﬁgané&}old ( 1S, 2S, 48?1 2- (.anE]E)B (1
(15 SO E T B i o BPY ) b Rt R S8y i methoxy-
phast)dicyclofbalogt-benasold ( 1 R 2R 4R)-2-(2-{[3-(1

R P e R B ey e B Gy 5y methory-

phast)aicyclofbbiogt-b@enasold (1S, 2S,4S)-2-(2-{[3-(1

(1 IS E A e S BRI bR e R SO b erar2 v+

bicpetd[d.2(2]dctB-&R24R) - 2- (2-{[3-(1

(SRS D e R BB 5k S s

bicyseRIZYbitS-@sbdl;( 1S, 2S, 4S) - 2- (2-{[3- (1

(2SR s S SR bR sr i R T G v s bvazor 2y

bicyaqugamus-@@%l( 1R 2R, 4R) - 2- (2-{[ 3- (1

R Ry P e bt RN B DB - S Slovazol 2
bicj/dqug}dijétgs-@mzd)_l(_lls _2sr 45) 2-(2-{[3-(1 o _

e ARE AT N Gy 41 By e 2ol o B S inb-ctnyy 5
ohdrgbbigyato[R Q. 2otteb-én-2-oR, 2R, 4R) - 2- (2- {[ 3- (1

R Ry P Bp% 4 BB mide R YRR PRl -ty -

phérsbbigyolo[22.Hodteb-¢n-21);2S, 4S) - 2- (2-{[ 3-(1
1SS R T i BB SR ki s
phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(5,6-Dichloro-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
(1S,25,4S5)-2-(2-{[3-(5,6-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[3-(5,6-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
(1S,25,45)-2-(2-{[3-(5-Methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
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| sobutyric acid ( 1 R 2R 4R)-2-(2-{[3-(1

H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} - et hyl ) -
WG2(08A45260%r 0- phenyl ) - bi cycl of 2. 2. 2] oct - 5- en- 2- BUT/ERAEN 051599

| sobutyric acid (1S, 2S,495)-23562-{[3-(1

H benzoi m dazol - 2-yl ) - propyl f met hyl - am no} - et hyl ) -

(135%%@}5 );u(? é&a@q@ % %y %{%écick%ﬂ dgzt)lzz; ¥ gro&xl? m_e%H}X-lam?nso -eeﬁr%yl)-S-
phéswh:ybeu_ﬁwo[mrzdziaz@tl&é’rr -glo);- propyl ] - net hyl - ami no} - et hyl ) -
(1§%%gﬁ{é#?ﬁgég'ﬁg&%o%ép thg) I[I%epémhd% ﬁZ ylr)1 propX/h me‘cfhy(? -amino}-
ethiyb-Bepreai/biclampd. 22]qct S-eprdplyl ] - net hyl - am no} - et hy! ) -
(155%[%,65() gr(ﬁ C{Es (ﬁ' Met ycﬁ%yiﬂg tgan%éi?rii?%z:og?ﬂ)-pergpgy‘]a][rhethyl-amino}-
orySemairigsala S barog ) Yot v )

(1 q,g%%é}-?-@g%gé E&hc(xy{@!-%?zﬁ)@iﬁ%z_cif%:yff)[%;g)?ﬁ]-%ethyﬁamm'o}-ethyl)-5-
phétybbiog@o[ai2dyacis-énr-glo);- propyl ] - met hyl - am no}-et hyl ) - .
(1ﬁsglggﬁqugéﬁggz%:¥?xyi %%%[a%g%]zz?ﬁE-é%@iﬁ‘-’m%’tﬁ’y'l-a%‘T’nto?-%thyl)-&
phég%ybﬁﬁi@@[ﬂ?(ﬂi?@{&@"_r %lio) - p:r gpgl ] - met h%/I 5am ng} - et gglt ) r _

(1525 BRCs1E 2 3anpl 8. HLBadoTBa Rt fimein-afinoF oiny -
phétybbiog@o[ai2dyacis-én-glo);- et hyl ] - met hyl - ami no} - et hyl ) - 5-

(1 2&3 | Z%b%@qﬁép % tﬁpgolen a%olyi yl? {hef] methy?%lr'ﬁer 1e(fhyl)-5-

phétybbisy@o[ai2dfac!is-ér-glo);- et hyl ] - met hyl - am no} - et hyI ) - 5-

(1%%%%%%%-%%%2%0@5&0% E—&benzmmlga%l 2-y tp(?'cr)r.’)yl] metla rrrnlng} -ethyl)-5-

phdrrkybblny@o[mzdaéal&éwyldrret hyl ) - met hyl - ami no] - et hyI} 5-

(1 Igglsg}file 2?_(%%%&#17%%8pr9p({>% ﬁ?enzmm%a%l 2- ﬁ)t grrobyl me y} Xmlno} -ethyl)-5-

phdrybeiczab[ai2iaets-@n-glaret hyl ) - met hyl - ami no] - et hyl } - 5-
2-(@2[?3}’1'3’,%,%%-‘i’-[y%ro%yg-&mcetnyrrf&gfdcﬁé.32'.2]§c‘°f-t5?éré-2-'y3%91‘§/'i]>’rﬁe';tﬁyl-amino}-
propip3RhehSdiniddzar-f-at hyl - (3- phenyl - propyl ) - ami no] - et hyl
2-(%-%[25Eﬁ??l%,g%g—%?@d?é@%-%hé2r1y‘lzgltc§/(§6[§.rb_.ﬁE)é,{tl-S-gr?-E-eyrl);-ethyl]-methyl-amino}-
proByIXRHéH%)wzam{ucﬂazbmiohyl (3- phenyl - pr opyl ) - ami no] - et hyl } -

(1§ %§ §?¥ i%{[%é?i\%th@(_y( %)?tgzto r%dazol% }}’ propyl]emethy?gmll#o {hyl) 8-
phdtybbioy@b[Gi2dzaei-8-2ny8-dl: propyl ] - met hyl - ami no} - et hyl ) -

(1 39@%%&5‘-&(?%[’32@@%6%}- %%'ﬁ%c%qzdf%%|°Z7_°-§|E-§Eo(%2r]-?n'é(r'1yl-‘%?’ntu noyethyl)-8-
phétybbioy@o[Bi208aal-8-2nye-9I: pr opyl | - net hyl - am no} - et hyl ) -
(1%6%%‘@%?%-:@-2[_3-2%@3/ %oxi/s %@ h){%%H%)epgolﬁd?z?ﬁf ylg p¥opyﬁ me%hyl -amino}-
ethiyh-Bephzayiricenid.2 2ioct-p-gprply | | - met hyl - am no} - et hyl ) -
(1R,2R,4R)-2-(2-{[3-(4-Methoxy-1-methyl-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
(18,2S,49)-2-(2-{[2-(3,4-Diethoxy-phenyl)-ethyl]-ethyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-(2-{[2-(3,4-Diethoxy-phenyl)-ethyl]-ethyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(18,25,45)-2-(2-{[3-(3,4-Dimethoxy-phenyl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
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5- met hyl - 6- phenyl - bi cycl o] 2. 2. 2] oct-5-en-2-yl ester;
| sobutyric acid ( 1 R 2R 4R)-2-(2-{[3-(1
WOoRMWNZWI dazol - 2-yl ) - propyl ] - met hyl - am no} - er¢il/IB2008/051599
5- et hyl - 6- phenyl - bi cycl o[ 24 § g2] oct-5-en-2-yl ester;
| sobutyric acid ( 1S, 2R 4S)-2-(2-{[3-(1

(R AR TR Bk By sy bt B S v ey
bucyd@{bmzadlmtcs @rcrzab_l ( _ 1R, -25r4R) 2_ (2- {h[ 3- grln e etbvl)

(e R APy B or o BT RO DS O -8 Py
bicySeRIZ Aodts-@sdl;( 1S, 3S, 4S)-1 , 2, 3, 4,9,
R e I s i s
bicyde[@i2Rjoqhenal;hr ene ester; |sobutyric acid (
oA el bt o
bicixen(2 203 cketzeén-2-0f propyl ) am poet hyl } -

(1R 2 AR R TR Y s -'F—%%@-afwm%%zgx'@nmmw}bé-ewg[
bic?clﬁ2212]§¢tf55ereﬂ-02 yl)-ethyl]-nmethyl am no}- propyl)-1
(1%&%3-&??&2’] é'gaé [% (é me%ﬁ (T) r%lzl § b]apl)yrl in- %Ey| B/rlopﬁ]s-gr%rn;o}-ethyl)-S-
phﬁy@ﬁpﬂcﬁb[Q@:Q]Sflk&émﬂﬁil ;0Xy- 5- phenyl - b: cycl o[ 2. 2. 2] oct - 5-
(SR RTel G e A BB g roretpminoiet 5
pheﬁ*ry(—Biq?cEla[ng(Z_]&;t_%?mlS)o_l;é- IhslobEJt y{ yl OX)r/n'- 5- pt]en?/Io- b: cycl:l o[
NGB PR o SR he Ry PrEs e A A 2B ety aminoy-
propyl(-3-nh¢tBexycA-methoxymethyl-2-methyl-propionamide;

N- (gr{fzg‘c(ﬁ;meﬁq% ?y%%%pﬁﬁmﬁ gfc%lgﬂo%gjo&’ ﬁ' QLA Pl RS G-

amitoperopgi Bt eihokye 2 meatlsxymetyl-2-racth gd-predibydmigst er ;

veReti PR ooy Pﬁ’%wﬁbuwc'&éﬂ{épcta‘#ma}y'>e%tmqu*ethy' -amino}-
propy- I2+rﬁ$the>(r:y=2-mdthybpmmﬂn@[%ﬁde2 _2] f)ct_5 ef} 2-yl ester;

R RS oy BRSNS ek na ey e
amimol-brapgh-@rmathpky-Rintstieyl-préhichadjiost - 5- en- 2-yl ester;

B PRS0y B ARG AR Geng g penyaming:

propyl(-2; Zq(ﬁtriemyypmbmnyﬂn)debl cycl o[ 2. 2. 2] oct - 5-en- 2-yl

e

NGB R R A Gof 5 P el BRE R LR Bty ety
amﬁro&-érdmlt)ﬂcﬂéylﬂmﬂ@ﬁ-)bfdmdmawdﬁ 0[2 2. 2] oct-5-en-2-yl

e ' ut yri,c 1S 2 -2-(2- - ,
(1E By R Eh R g s %ﬁ?‘é@h@vﬁ')op 22Jocts-
en-8-d;2- met hoxy- phenyl ) - bi cycl 0[2 2.2]oct-5-en-2-y

acid

Ly N L A R A i é@wc of2.2 25
en2-d|;2- met hoxy- phenyl ) - bi cycl o[ 2. 2. 2] oct - 5- en- 2-yl
(15; Eé ﬁé) 2-{2-[(3-Isoquinolin-4-yl-propyl)-methyl-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(1R,2R,4R)-2-{2-[(3-Isoquinolin-4-yl-propyl)-methyl-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-0l;
(18,2S,45)-2-{2-[Methyl-(3-quinolin-3-yl-propyl)}-amino]-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-
en-2-0l;
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| sobutyric acid ( 1S,2S,4S)-2-(2-{[3-(1

H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} - et hyl ) -
W®2G08/13820I - 2-yl - bi cycl o[ 2 .2 . 2] oct - 5- en- 2- y| PEFTE2008/051599

| sobutyric acid ( 1R 2R4R) a(2-{[3-(1

H benzoi m dazol - 2-yl ) - propyl rret hyl - am no}-et hyl ) -

(1RZRIR) ?r{ﬁhmgﬁélﬂ@(qq@gg{ ﬁgrc_?py_l)% Oﬁﬂsetbﬁ% Shbhyl By loi2.2.2Joct-
5-ehkdeinzoi m dazol - 2-yl ) - propyl ] - et hyl - ami no} - et hyl ) -

(1 q%%é%fg:{gﬁw%tbylg& Cq‘(@o%%ﬂ?-@%p%-f ’ Sn%{'%hzy ¥5-phReRyEbicyclof2.2.2joct-5-
enBdbenzoi m dazol - 2-yl ) - propyl ] - met hyl - am no} - et hyI ) -

(2 3BRE by C%@%Zﬁéjp%p A pSFe Gy ke B bloveiol2.2 Zjoct

5-ehkheinzoi m dazol - 2-yl ) - propyl ] - met hyl am no}

NP P RS R Po S R R 9 2 A 8 Bl pethy-amino-
probly IS aasth oy rath y shie)hyR2 DyimletHyi plopl caaimivz), - .
N-(g;@f@%?gﬁz@@%%g%?%g-pg%%ﬁ%ic%%&té.E]bgﬂé-%h-%-yl)?gthﬁf-methyl-
am(nb%gﬁ;‘@.y%_}méﬂwb%*—?{n&?&leﬂﬁ(?_Skyﬁ’@ﬂwzw-dimethyl-propionamide;
NS BT ot metthg SrreomkbisyrloB 2o man ety
methylaminodptapiyl)- 3%6“h0i2ﬁ?&ﬂi‘eﬁl®@fyb@ﬂjﬁl_l gg\lngmimh)(l-gﬂoplicina_mide;_
NGy R MR ST ORI P OBy 2o e ol
me&Mamini}ﬁtcﬁﬂyt) 33{n8ﬂ18xyl324nﬁetthm(yme}:tlﬂwl_}l_pijgdllntetI@@-Igd)pgcl)n_anlidei; _
NGBS 2R TN e oGy £ e b nzey Lot
metr@némzio}-ﬁﬁdp@r) 3- @efﬁo?ﬂmeﬁhmmmgg{ndlmathy&@'rdi)licfna@iclj%;_

N BBl T 2R i R 5 TR oL g B S b by
metgRamiro}-eaipg)-3-mhsibbxf-gmeath@etbthyl-2, N -dimethyl-propionamide;

IR Bt e By Bk S ot oty Smethyh-

phetyhpicyel &2 Rrjootis-dn-23otl of 2. 2. 2] oct - 5-en-2-yl ester;

B
phetyhigicyel g2 2most!5-dn-2306| of 2. 2. 2] oct - 5-en- 2-yl ester;
N-(%@-@E%,2%?&3—_%?]%}((%%%@%—%}e@%yiﬁ%aﬂeayl&iﬁyclop.2.2]oct-5-en-2-yl)-ethyl]-
meH'hybamMi}-n"roi)&lz){Bl-maﬂw;bky 2- nmtlmcmyhiethy@ﬂhyhmmnnyh@roplonamlde
N(é&@?@ﬁ%gﬁgtﬁ%% %}{ L2 lgnogra%l gopfhefyl S ciof2 25785 en-2-yl)-sthyil-
meRyRE&niH-8)-pebply B-3fhath Oy -B-nthtiedMyatethyl-2,N-dimethyl-propionamide;
H benzoi m dazol - 2-yl ) - propyl]-nethyl-am no

N-[QQB-I{{Q(D(’IS,ZﬂSI,GByIZ—I-mdtxy@LBB;E}%HmebyCIe[EQ’Q—](ydt Sest-21yt)-ethyl]-methyl-

s S A SR (5,5 0 7 1
N-[24(BR)(¢ 15R, PR ERY2- I-H)ydrmqk@bﬁerﬂ/l -Blcpdbd 23~ ZnetB-gh-2e8)tathyl]-methyl-
amino}-propyl)-1H-benzoimidazol-4-yl]-acetamide;
(18,2S5,4S5)-2-(2-{[3-(4-Chloro-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
(1R,2R,4R)-2-(2-{[3-(4-Chloro-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-ol;
(18,2S,4S5)-2-(2-{[3-(7-Chloro-4-methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l;
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| sobutyric acid ( 1R 2R 4R)-2-(2-{[3-(5, 6-di net hoxy-1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl am no - et hy”-
WO pieengde7di cycl op”Ml oct - -en™-yl ester; | sobutBeT/B2aes/ #1599
(1S, 2S,4S)-2-(2-{[3-(5-nethgxy-1
H benzoi m dazol - 2-yl ) - propyl | - met hyl am no et hy”-

(1%&%%&?—%&?%%&5&5&%&{ e @xy@%ﬁ%@@%}nﬁ&io& 30 pr pgyll]cmgtﬁyl -amino}-
ethiyb-Begreai/bicarp.2 2106t-b-dpeply | | - met hyl am no}

(1% é%%%g %?% g[ggé,?él |meﬁ¥o§<ly%-42benzolmlgazo?2 yﬂ progyl] met‘hyl -dmino}-ethyl)-
5- phé@l%&yél8D222102t$-balzé&l, met hloxy 4-rnethyl -1

(1R SR A 2o o PRt 93@‘)@1‘3E%ﬁoiraide%ﬁdﬂb?@.pﬁ}-@@{hyb@'@wpizethy'>-
5-phghyleidyelof2.2.2 10045 ¢h42@ola0| d

(1%%5}2%{%4&&6 %_ gﬁ)tgﬁnz |m|dazo yl):p:ll"opyl]-methyl-amino}-ethyl)-
5-pﬁéh9‘l—)ﬂicyamm2}oet-$l-¢h92=(5 phenyl - bi cycl o[ 2. 2. 2] oct - 5-en-2

(1 R’:té%{é%?—k%%-’_{@l_-(?g}??%ﬂ%g}(ygﬁ-hg%g/z_oimidazol-2-y|)-propyl]-methyl-amino}-ethyl)-
5- pHeMﬂJb@blmmzpFFQbnyZ}olpr opyl ] - met hyl ami no} -

(S eobat 2 A R ek P so 402 g ety aminor-
ethl;rlabwgélfm@gw ?Zlqct B-qgrzgpwl ] - met hyl am no} -

(R h R B R s Gt B Bt R F et
e s e

(g 2ohat i B R e S R TR iR HpfBmpthy-amino)-
ethi-Bemzaylbide b{ﬂ 22}dpt }5-eet2hgflt] rrgghylSam no} - star

(R 2Rh 7 A e IS Ty TR ST o vl 2 Y smifiyatny-amino)
ethi-Bemzayrbidainid. 22}0},1 }s-eprzaolyl ] - met hyl am no} -

(S 2okar TR R el Fra Ry U By B e PRkt v
amitobethgDispraaypbieybiofp p- quscbﬁ)én]-z-n‘et hyl am no} -

(1Ifélg,6h% gr(ggﬁe@yé Dble(il){oxyoil et?hyF]I nzc_)ir%?d_azbllli-yl‘)e-%lt'oepryf]-methyl-
amib®} %ﬂiylﬁ}%}prﬂen@lzbuﬂo‘b[lz 2: Z]meaﬁryz wl;oxy-1

(S E RS PO G Ny R RE N oeprapidsp 2 sropet metaypainoy

ethyNH8-grehelrbicylcRihRRinones-acbebl;( 1

(1%%5@ ?(gﬁ@ édﬁatg &73 'an‘fr&gghefén%% dazol-2-y1)-propyll-methyl-aminl-

ethp%mﬁeﬂﬂlmlm}o[iw RyHoh-GempBeanmy| - bi cycl of 2. 2. 2] oct - 5-en-2

(18(%%4525 Z%iM@f% l'zj[g{(f(é” EL?aCI %p%)%-/‘l_Ij_—benzoimidazol-2-yl)-propyl]-amino}-
ethih-Bephzaybicaini?.2 2joct-b-aprdply | | - met hyl ami no} -
AR T VBNV URL D o) P e itla SR i amincy
ethib Bephzayiricaiofd.2 21oct-5-aprply | | - met hyl am no} -

(bRt B IR prRtu et 2 R aminor ot
8- pHeb;&-lb@blb‘[&ﬂﬁZhbn-B—gd-@-opr opyl ] - met hyl am no} -
(1R,5R,6R)-6-(2-{[3-(4,7-Dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
8-phenyl-bicyclo[3.2.2]non-8-en-6-0l;
(1R,2R,4R)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
bicyclo[2.2.2]oct-5-en-2-0l;
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et hyl ) - 8- phenyl - bi cycl o[ 3. 2. 2] non- 8-en-6-yl ester;

| sobutyric acid ( 1 R5R 6R)-6-(2-{[3-(7-nmethoxy-1
WOoRMWNZWI dazol - 2-yl ) - propyl ] - met hyl am no}-  PCT/IB2008/051599

et hyl ) - 8- phenyl - bi cycl o[ 3. 242§ non- 8-en-6-yl ester;

3,3,3-Trifluoro-propionic acid (

- G- (2-{[3-(4- -1 Hb i ni | - 2-yl)-

(S AS P TeH -eheo S ha ) PR PTG BYRrarar 2. 2] ho
bicycl@2 2P]6etyd-ereaiotr; 3, 3, 3-Tri fl uoro-propionic acid (

 6R).- 6- (2-L] 3- (4-nmethoxy-1 H b i m dazol - 2-yl ) -
(1R A% SO i RS B2 BRI B9 s 1 ethon-
5-pheByl®ityblold.2. 2ptran;2-bisobut yri ¢ aci d
(1%’6%%?3—2(3%?%(5}!{2%%2 ?@ng}yﬁ%}(ﬂ):&bgﬁ]t-rn&h&&amino}-ethyl)-5-methoxy-
5-phiehyhbicyalisamPloetahyd-l: 5- phenyl - bi cycl o[ 2. 2. 2] oct - 5-en- 2
(1@%5%%@&;2_—33?@&% IgzrE:zL?‘_’ljlr(P:ri:ggﬁé-)gyxl)Ip_)rrc?&/Ih(ﬂe’ghill-amino}-ethyl)-5-methoxy-
5-pHeb;&%@blﬁ{2ﬁ%}@bta2;\2jbl) - propyl ] - " .
(1§;§F%2%'5_32}-?6@8{&%1%8(3@0@%?g%{(l%—_Zk-J)I/I)Q r%lpﬁﬁmeﬁ%}-ér%i_n%?-eh){/l)-S-methoxy-
5-pRényB)cyelo[22.2]o2ta0-di; di et hoxy- phenyl ) - et hyl ] - et hyl - ani
(1 Rggl%,_élﬁf gg/)?é@g{;[@-ﬁr{-gél&#og% %jg%lf}_@[-ﬁ )-pz)fo%lllﬁgnte:[h%ﬂ-gr%n%_}-%lhyI )-5-methoxy-
5-phBnyHB)oy2lo[22.£Jo2tahR-di; di et hoxy- phenyl ) - et hyl ] - et hyl - am
(1 s’é@% é§t5rﬁi‘§'gzj(gﬁ{3yafﬂ§§§rgog% i‘éX%g—%[z\,é'-grbggflﬁr%tefh?l_-grﬂ in3i-Yhy1)-5-methoxy-
5-phEhyl-didyelofd B2]odtad-Zdolmet hoxy- phenyl ) - propyl | - met hyl - ani
(1@2%@?55%2%@?@?{]{%&%&0 %gi%ﬁ)-%r'o% RSt SMirte3 Lty l)-3'H-
spikiRicybld[2.2{7]|Gotdrid-2.1 disoinzoiiyarisesly | ) - pr opyl ] - met hyl - ani
(1 %§%é§t55¥'f§%<6§ﬁ,@ Pgﬁ%{gbﬁ%igé’z%%?%:&b%ll O Ty S gT-Yihyl)-3'H-
spikePicybld[2.2{| Gotdrib-2.1 disetidnanfyrgranyl] ) - propyl | - net hyl -ani n
(1F{?é%,%B{%ﬂ)?5&(§é{gf—gﬁ?§'Tr'ﬁ%bdg%%lzcﬂ-[zgylf-p%]py‘?l‘f-%'eﬁ{y?-gr'n?n' tSR R
spikiicybid[2.2{7| Gotdrid-2 1 Hsetidmanturgm)arol] ) - propyl ] - met hyl -ami n
(1 %O%%%%)u)%éa@%ﬁ%%‘ z%ﬁégﬁ% S Qb2 2o b A et B omoY bt SR B
spirfePieyid[2.2[2A|Gotdne-2l 2sSodnpplyrargisrel5- yI - propyl ) - net hyl - am

i no] -ethyl }-5- phenyl - bicycl o] 2. 2. 2] oct - 5- en- 2-yl
Isobstiyee ;acids O1BI1R$ 14iIS)-2a2H[B-(1 HIB&N2B midazol-2-yl)-propyl]-methyl-amino}-ethyl)-

o RO I 28O ReRT B B cl o 2. 2. 3] ot Bren 2oyl
Isobstlyet ;acids OIRUZRARG-282H[B-(1 HIEBr26imidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
DB ot et bRyl “bi cyel o oct- et yl
Isobstlyee ;acids (TRIR14iIS)-2a R+ [B-((1 Hitb&n2Bmidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
SRR R TR Syl o ocr- en oyl
Isobstyee ;acid (1R,2R,4R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-(3-methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,25,45)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-(2,6-dimethyl-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-(2,6-dimethyl-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,25,4S)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-o-tolyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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| sobutyric acid ( 1

2S, 4S) - 2- (2-{[ 3-( 3- met hoxy- 2- met hoxynet hyl - 2- met hyl pro
wWQ@Lr@asBmm no” PCT/IB2008/051599

propyl ] -met hyl - am noJ- et hyQy&; phenyl - bi cycl oP*l oct - S-

en™-yl ester; Isobutyrl c acid ( 1R

Isoé%ﬂg?agﬁi] &@&I{Q%R (HE{ h(%Wbenngr%lggzx En?/ hp}ll'opy% met%yl arﬁlno} ethyl)-
5- optb/@pbubi/d@[etzm_]bct@émg«% €ty O S- phenyl - bi cycl oP*l oct - S-
by, o (5 25, Al AR miterokgn vl kAR -y
5-m-lyMRydyLlo[Be2 Dok eBie Ayl ester;

IsoEé%ﬁ&e&%pP@%%ﬂ?é% %y&l{%P’}I’QI t?ecntzm?nlgazol ¥ -yl)- propyl] methyl-amino}-ethyl)-
5-n-RIpBichRpf22. Q]&ct{-5~3n(22y|r§etehoxy 2- et hyl - pr opi onyl am no)
IsoBﬁt&@%@%Kﬁ%@% 4&) g%gT{WHrWOI@I%?Fd %yl)&g@@] (l-methyl-amino}-ethyl)-

5-p-eRbbitydio[R.2ax]b¢l-5en-2-yl ester;

Iso%ﬁyﬁgﬁ%@) Zﬁ{é%g}% _(&%[32(_1g|| tr)g?’]tzg |d£zo?9|y8np}|/'opy mel)nylpam|R8} ethyl)-
5-petolyybiryde[RI2en)ydt-Herc 2§l @ftér; 2. 2] oct - 5-en- 2-yl ester;

sob 5k 359 1505 A6 2- @A i hReeApT S B R PR B rEBgothy)-
5-(8 }Iuﬂ’@tﬂhyéhyl?emcydb[Z 2.2]oct-5-en- 2 yI ester;

ISOE%%{S%WH Eﬁg@%éR?IZC(&%l ([1|2-| benz |m|(tiazol S yI) pr pyI] metﬁyl -amino}-ethyl)-
5-(8-1Gord by H- Brc{/ao[[zmembgﬂﬁéﬁzndlés;tdr,n- 3-yl - propyl) - am no]
|sopg%%jt%ﬂcf éf@’g%'s? 1& Lo iAnas o2 SN Fod St dminoy-ethyl)-
5-(RfldRo4Rend)-bizydloRidWbet(Beppryi dster; 3- yI - propyl ) - am no] - e
sopgfd il LR R 482 3 QS potigst by stop e caminai-othy)-
5-(4Hludroczay)-BicydIp[212. 2pytH3-emRtyngéteam no} -

sof b i DS ul o 2 0Sh 1 BT M SRt
5- plyhdumadﬁmiyclafm 2lopt- @-BylZ]—yI @emhyl am no} -

ISOE%%{S%WH Eﬁg@%élﬁbc(&%l benz |m|(tiazol S yI) pr pyI] metﬁyl -amino}-ethyl)-
5-pYfdia-3- )4—$)cy2Io{222 Plodt-5-ea@uyl eeler;n- 4- yl - propyl ) - met hyl - am
IsoB@t&%ﬁE 4 é1§gggl%e% (9'{@ﬁll-|otgen20|mlggzo?5 yB propy% rXethyI amlnb} ethyl)-
5- anRﬂ?aléR)Z«ﬂ-bi@c[o(ZBZ PpogsHend-ylrstery| - pr opyl ) - rret hyl -am n
IsoBét% %ld} g%j‘gﬁg?@({ |2b(5c{féc 19|[ ben20|m|éazo 2 yl)- propyl] metﬁyl amlho} ethyl)-
5-nhphtBSed Q) yldidy2o[ R logl-58-2a¢iestelri n- 3-yl - propyl ) - am no]
Isopgttéga%la%lldl g%%%é)?ﬁ iyﬁk? H %enzonlnod%zoISZ ﬁ?e%yﬂ meef‘hyl arﬁlno} ethyl)-5-
phéRyRRcIIRI[2 2- 4] Bet] 5en- Bwl e€td8: qui nol i n- 3-yl - propyl ) - am no] -
Isosgté‘%%%y‘ls (5&;@%’%}9) f )(f [8 [(1I-?[ beni2 |r%FdIa_ngZZe-W-gfh)é,]-mee%t]y?-ra.Pnino}-ethyl)-5-
phérﬂ,/SbiZ{ﬁcld[S)z-Zoét&{amtyhgd;ter(,3 qui nol i n-4-yl - propyl ) -am no
|so}>gt¥%t9 i (ig‘igyz{st} Y 080 2RSS 2180 Mt Stino]-ethyl}-5-
phdRyRBRcHdR[2 2- 4| 2etf5v@n-Byd et8r; qui nol i n- 4-yl - propyl ) - am no] -
|s085t9¥<': } éga pl’(]‘ﬁ‘ggkt%ﬁ‘)}ég&g[h H-benzoimidazol-2-ylmethyl)-methyl-amino]-ethyl}-5-
phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (18,2S,45)-2-{2-[methyl-(3-phenyl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;
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2.2.2]oct-5-en-2-yl ester; |sobutyric acid ( 1S
2S,4S)-2-[2- ({3-[ (3-net hoxy- 2- met hoxynet hyl - 2- net hyl - p
WO 29808619 - PCT/IB2008/051599
met hyl - am no] - pr opyl ] - net hyl15§m no} - et hyl ) - 5- phenyl - bi
cycl o[ 2. 2. 2] oct-5-en-2-yl ester; Isobutyrlc acid (

Iso%ﬁéﬂ%{){p % 5) [ 2 I&%RMR?S fFZt [IPnoe)’EIYyI %3 mI’?eny pyopyf) a¥mno% er% }[B/-phenyl-
bicy@s[D )2 2]ectisne]-2 9t eyt ] - met hyl - ami no} - et hyl ) - 5- phenyl - bi

sob S et 12 B S R e e s RS I B R ethy
6- nﬁé!?yIWbbyl blcyE:Io[Z 2. 2]o]ct_ -5-en-2- 3|/I e;tr?]r -

0By ey b2 B SRR o By 2oy R RS g ety
6-nidth BByl didy2io(A B2]ocB5-@rid xgte?- met hoxynet hyl - 2- net hy
Isohlétgmllac%)d%jzs 4§66¢?]{[3r@ﬁﬁt§ﬁnzglm|%%z}ol gtynﬁr?pyg meetpyl amlng} ethyl)-
5-mdihyyeeprangl-tAcyt) a2 L -2JoosB-ch-3ty| esdrer ; | sobutyric acid (
s05yicsci. (1R AR AR) L2k 2o A AR AR ety
5-niedpyl-@pHehyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

sotty ol 1P P72 Bl HiBesr SR i g b BB Ror-ethy -

5-n@athyd-6¢phERyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

ISOE@W%WP) 12R &é%R)& Zqﬁt(qﬂxlyenzo{rrr%az&(%nﬁt yI] m hg/mmg} ethyl)-
5- rmmmwpraamylmicqummﬁ]dot-ﬂmdwwmmo) et hyl)-5-met hyl - 6-
Isogheggl b C(Xd:l of 2(1§ 3%]4P§)t1,§,3,4?9,%0 ¥1ex Sytdreor(% lhys/(?rkc))% % {N -methyl-N-(3-
berilzﬁniadel&}yl@obﬂ)a(nﬁ|Bee§t6>3}mtdilﬁnmpﬁemmﬁﬂi\exyﬁ'ettehyl 2- et hy

5o - i) - o R FRAREL R LA HBNER e droniBYmeiby-N-3-
berdireidyrod-gprobg)atnidocthyp 4%etieanophyhargistrs pstegobut yri ¢

2GR A485 451 PPy O B A R IR R Bl g -

aminoppaplytyH-Henzoimidazole-4- carboxyllc aC|d methyl ester;

2 e A RSR S By B £ B 5

amELo}Z-ﬂpE@WE)ﬂIﬂyberrzbmmdm@4aartﬁxyllc aC|d methyl ester;

2-(%}[2@(@;0@4 )4_8g%{ﬁ%):bgy%@)gf-%ﬁer?y)l(-%i_cg/'clo[Z.2.2]oct-5-en-2-yl)-ethyl]-methyl-
amWo@p;dp}yF)ﬂH—Wzomm}ehaicbstio)(ylEz-amhjsrnyi_hytr:bsmeypI o[ 2.2.2] oc
2 (24K AR R0 23 i ey ol Bl SRk R b ety ety
ampiodpydply Htek-byHzomfit axole-8ichyoxyl-goivemngihybéstarc| of 2. 2. 2] oc

|SO&I§yI§(‘S a&é) )@S ?gh%[ g (%Z&n@?' gl&;gl%rlgaz%il-g-yﬂ-cplropr]-methyI-amino}-ethyl)-
5-thibofremzb iy Inbiclaiogt .2 2]oct-b-epr D phdster;

soBLGRY bl Tt Y R P Bt B e T RS-t
5-tHioh FR- 2HR)Y bi@rc(oP2. .?_[2;&30¢-6 ame2-ploesyerl

oyt g s e) B RO BmishzayP bhregmilar g spigg-ot-
5-(4-niptteoxyDheyyl)-bisyeo[2. 2 2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-(4-methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,25,45)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
5-(2-methoxy-phenyl)-bicyclo[2.2.2]oct-5-en-2-yl ester;
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2- Met hoxy- 2-nmet hyl -propionic acid (

1S, 2S, 4S) - 2- (2-{[ 3- (4- net hoxy-1 H benzoi m dazol - 2-
w@Rgospswpyl | - met hyl - ami no} - et hyl ) - 5- phenyl - bi cRCT/T§28082151599

2] oct-5-en-2-yl ester; 2-MeyBgxy-2-methyl -propionic

acid ( 1R 2R 4R)-2-(2-{[3-(4-nethoxy-1

b i m | -2- . ,
50D Ry | T AR P G R Rg ooyl asminol-ethyi)-
5-(2hathioxy-phen)-picy @SR & 2l oflB-dopiyCesten;d | sopropyl ester

o3 b g S e A R P By g 2 3-Fyibe- oty

5-thiaZol-@nd-Bicytlost. 2loct-8-anl2oMiesteRCi d i sopropyl ester (

OB oL AR eT B Ky e P STy T 9 5y ety

5-thiaZzol-@Ap-Bicytlost. Bloct-3-s042ul gstee, aci d

Iso&pl%%%%ﬁ )}é%éas%&);?){[ p@Egtgﬁvrﬁzglﬁg%;pil-g-rw)-rpé?gyl]-methyl-amino}-ethyl)-
5-oxbioH2)yi-bicptielyd.2lotctcyreh-@f 2 edted)] oCt - 5- en- 2-yl ester;
o e g2 e 2 B A o 2 RS R ko oty
5-oxbroH2)yi-bicgbiejryd.2ocedy-eh-@[\2 edte?] oct - 5-en- 2-yl ester;

Isobptgrg%tzérchcdglgogs géiﬁ%?&%g%yl ?th {ﬁ’lbé“' h#jazcﬁ Zlyl) -propyl]-methyl-

ametowth»r)&;mwvybue}tulotyleqxﬁcz52er122-9k:és{ér en-2-yl ester;

Isobptgrg%tz L Cd@%ﬁ:ﬂ? %Ri/l%(gg??(g%l %hé@ﬂi gg % C?jazol% 3}[) propyl]-methyl-

am&toﬁwthyr)%-;m’mwﬂne)mkﬂyQIZMCZSaerﬁigbés{ér en-2-yl ester;

Cy?lg@ ﬁrglggjox%lc( 2. ?({I% ( §1§:?1$ é§6242 @t(ﬁ&?haxy 1H-benzoimidazol-2-yl)-
profylp-evto)l- m'ndm}-@lhylb 5tbhenyl-bipydid[2.2.2]oct-5-en-2- yI ester;
Cyé&et@%e’_c%}'tg%wﬁ yr deny< g(b%ﬁx& 8[(3 {E& (%]met OXy- ’ﬁ-rﬂ ben¥0|m|dazol 2-yl)-
propiR]- ﬁﬁilﬁyﬂ)amgwd}-%lﬂ{ylz)%ﬁﬂerﬁ]hbloydb[ﬁ 2(ModB*n-2-yl ester;
orm

3 3BT OrEoREr ot AT . STpROUST 267 e o ez bprisinidazo-2)-
propyll- rr%ﬂty!témlri@-@blyl)w pleergbbidydlo[2.2.2]oct-5-en-2-yl ester;

3,3’]_'5!;% f gqs-hgoﬁg)%gﬁ_ i %a9l( )4 (_1%:%%3&}-_9%—%{ﬁglmmtﬁ8)}y_—1 H-benzoimidazol-2-yl)-
propyiyethybamireimeti Sytedng [-Ricykl G (2(2]6(5-5%1%2—-yydast6$t er;

oI (Ao AR ARk W Al IR Str
amigiohgthyh S~ pHeeglbicyol 2.1 dE-52n22-gcdstd= en- 2-yl  ester;

sop i ki HRERR 4Bt IB G RGP g IR Sosn ety
ametom-why})&nﬂmwﬂne)bjla[xleqxﬁci 5&r2}-gidstér: en- 2-yl ester;

Cy%:_lé;grgﬂa (%%Qﬂ %@I )(?%??%35)]% (%é 3%3% %Wg}o mE")enzm |d%zol-2-yl)-

proeyln}We)hyBami‘rm}l-yethym&:M@drg[ RicgcldP @A o d-Sean-2-yydstast er ;

qu%?roaal{ Crtogifl‘ d %ccﬁ é% PRARK 37 Gk {yf-dighloro-1H-benzoimidazol-2-y)-
probylﬂ}emmyll m'rﬂ'm}-@thyla 3/bhenyl- knpy/dl(}[Q 2.2]oct-5-en-2-yl ester;

|so£3r§t riéé g{;@ PE‘; Q%oﬁ)%ﬁﬁg%?g ﬂ.{et' %y‘fﬁﬂc-'bgﬁzzdir%rd%%&&t-ylgbr%Bylf-m ethyl-
amRﬁ}-éﬂ%M)QS—;ﬁm—:-n{/[ Reyol[ B2 cctHrank2yogsteret hyl - 1

Isottterlc amb IPIFQ%EQOJR)?Z &l ?[3 ng%ymelthoxy 1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(5-methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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met hyl - am no} - et hyl ) - 5- phenyl - bi cycl o[ 2. 2. 2] oct-5-en-2
-yl ester; |sobutyric acid (
WA B0IBWB) - 2- [ 2- ({3-[ 4- (2- met hoxy- et hoxy) -1  PCT/IB2008/051599
H-benzoi m dazol - 2-yl ] - pr opylk F
met hyl - am no) - et hyl ] - 5- pheny bi cyclo[ 2.2.2]oct-5-en-2

ISOQX%WGZE%GZ J{ %?%’J%%é 2_?% g@rﬂgffﬁ%&?}(y&'ﬂgﬁ%oﬁ‘j'dﬂo' 2-yl)-propyl]-methyl-
amhiopem:ymmpnbaugxpﬂncﬂﬂc;{iz P: deb-ﬁ)én}z -yl ester;

Iso[;re n%sch{n (qg&%w ZCR%E;' H%@f gtlhg/)l[ ‘ﬁ-| %er%;mmldazoleznylgpropyl]-
meﬂrﬁt) adirlo-efHyB- %%@ydb@;&ild]@&ﬂi&d—ﬁﬁirh%ﬂ- dster;

soF R e AR 3 TS et gyl s sy oidezal eyl ropyl-
meﬂryy-lam&s)f}-el‘hyl) 5 srany k- Mbydb[anZ}b(ﬂ 51dR-2R ester;

IsopHF%%% 7 g% a%£$,_2§;4$)-;}?(t2q%&_-etﬁg>®t- m-lbénzoimidazol-2-yl)-propyl]-methyl-
ammo@-awy])-Samhdmg}bie;tdIQ{Q.)Z;Zﬂioqﬁl&&nykybézste)wI o[ 2. 2. 2] oct - 5- en-
Iso%l&térll%gsé% é( (Ii_gl?F%%—%;@#@Eﬁg%ggw_-%pﬁ%o_irr_ﬂidazol-Z-yI)-propyl]-methyl-
amh‘lobétt@t)@pl%@’/bﬂ)leﬂ}lq{? R-As00Pydnl-2-y| ester;

Isogllej r'%st %}rlr(lj n?@&%{'g%? %%%@EZ?%eff%xglyﬁﬁ Banmm%chﬁg ﬁ) etﬂyl?methyl-
amiRopBIHGIR5-Ehen@M{iEyid[Z 2rddraxom-Z-ynastdry | - 1

0BG T -2 noh R L E BRI by BpnEoap R W g methy-
aminph- e&@t)@’-phdn&bﬂﬁdﬁc&b’[ﬂ 2. 2§t§nt-6 -en-2-yl ester;

Iso&pl%rg%fé&? ) a%gé%é%‘;@h{ﬁ (7[ S0 rgpct)xryi-f H %grrlzoorlrr%ldazc))ﬁ)@ 3}[) -propyl]-methyl-
amfpoppitlyl)-SaphienglbiefdL. P-Aoqibesmy2-yhastare | of 2. 2. 2] oct - 5- en-

est er
sopithie AR b1 SRARCHGH T B bprbpdnr bemsimigego2-y)-propyikmethyi-
amh‘lobétt@t)@pl%@’/bﬂ)leﬂ}lq{? P-2]oct-5-en-2- yI ester
Iso u%p cY 'e]stag{é' nob&ééw 5%% g?%g[sgg% g)!yo{& ber']zzc}ir%%%icﬁ-—fﬂ)_-propyl]-
melyl-88)nob-e{ngh) {5 Shendl- t?eyblo[ﬁmﬂqmyélen 2- yI ester;

B L ST AT O ——

mettsbbmingl-ethyBa-shenyLbi&y hdR2 QR)]ocﬁﬁ(e?rz-ﬂ/BesﬂéP 7-di met hoxy- 1

N LGS e MR R M G P ——

amiredethys- p‘n@gl tsicy(clo[2.2.2]oct-5-en-2-yl ester;

Isoé‘iyﬁqsd}; ngmﬁ)%{%r{#(%gﬂ( hydrrfc‘)st h1yH beng)lmljagzoljz -yh-propyl]-methyl-

am&m}-em}yba-ﬂi\‘)én}/}-tﬁeijEQIZi(hjt-cS)eH DyDesPer?] oct - 5- en- 2-yl
ster; | sobut

Iso t%@? 4|§)c d2 @%%’é?ﬁél(g[{é %A'n%(?)wy H- ger&%ﬂ&glazq! -2-yl)-propyl]-methyl-

amh‘lo}-mrdrE)-Beﬂ)helﬁyyH)@qu@Q)ﬁ]don 8-en-6-yl ester;
Isoggté/rg?o} e {]Kﬁ% gEgg%%'{[? 9yC|ti%x?§/ 1%-| %Lr?zccﬁmldazcr)] 22ylypropyl] -methyl-
amihg} %ﬂiylﬁ}%}pﬁbnﬂ/IZbl(zy{cB)[S 3: mr%m&thXWepﬂeenyl )-1

33 YRR RoRB ! ROR U Ae 51 SR dbatanehovs] thbpreaigitazol-2v1)

propyll- n@ﬁty@amllr&x}ﬂetrtyjolfa cheay/l-bicycld[3.2.2]non- 8 en -6-yl ester;

3 35{ %EIU&&% Brop%)ngﬂ( } gﬁl or@%éﬁ%ﬁ?@’@ QB gthoxy 1H-benzoimidazol-2-yl)-
propei-melthydamira’-etHy)d-piEny hisioydic[Bi2AIed re8-eaic-yl cetet;- vl

sof Bl £ NS 204 e AR R BRI EaLd 2 rom

meétyhgin)nob-ehlybidybheniyklyicyai[2 22]@jt-Gedn-2yhdstarst er
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| sobutyric acid ( 1S, 2S,4S,5R)-2-(2-{[3-(1
H benzoi m dazol - 2-yl ) - propyl ] - net hyl - am no} -
w@egl1326% phenyl - bi cycl o] 2. 2. 2] oct - 2-yl est er PCT/IB2008/051599
| sobutyric acid ( 1 R 2R 4R, ?5;7 -2-(2-{[3-(1
H benzoi m dazol - 2-yl ) - propyl | - net hyl - am no} -

Isog %(fjt%ﬂq ghggﬁfll%lé&zg Eén‘ég}%lxgglt(rget{w?@ )—T?Eenzmmldazol -2-yl)-propyl]-

metrhybemmmr%&wheayvb@cqu Qﬂ]ddﬂﬁﬁm%ﬂ-mm 0} -

Isog t y?ql C‘I)éldz%) 4%}/%-(%&{5 4%42 etE%xy{-;fl'};ené/ﬁ-séﬁh%/rl]iethyl-amino}-ethyl)-5-
phéﬁybbunwm[mzdzqml&é’n gly) eqteopy! ] - met hyl - ani no} - et hyl )

Iso? Cl O%%i 22(_%%&22% ﬂé) ?22 %[Zy(g 4edsetﬁoxy pl)ﬁc’eon?/ e¥ryll]cethﬁ -amino}-ethyl)-5-
phé‘rfrbelﬁy@d)[mZdH@@l&&r gly) eqteopyl | - met hyl - ami no} - et hyl ) -

ISOEU %(é? lg%[jgﬂzg 2?% Z{W&’g 4 mmeﬁﬁct)x?/rﬁheny Byotp% Imethy?—lagnir‘o}-lethyl)-5-
phémhybbicgab[@i2acHsEn-gly) esteopy| ] - met hyl - ani no} -

0By 4o SR AR RV PGy Ry DTt aminci-ethyi)-5-
phéTh'beIﬁy(ﬂd)[mZCﬂiédl&@’r gly) egteopyl ] - met hyl - ani no} -

0Bl 2 et 1 B B G e gy Dyl i pinor-ethy-5-

phéﬂrybsmy@o[mm@al&éhyly)eﬁer@pyl] met hyI am no}- et hyO

Isoglgts%ﬂp ?X(:de (Q%E%X%)R&%ﬁg é& PAA I(a:(g?(lg/ eny tpreorpyl] ?h mo% ethyl)-5-
phétybbisy@o[ai20fac!5-eh-gly) eﬁé@pw ] - met hyl - ani no} -

soBUY 150 gn S 18 S G Ry i R P pb i pinclethyl-5-
phé‘rfrybblﬁy@d)[mZdﬁé@l&@’r-gly) egteopyl | - met hyl - ani no} -

|so§ % ewd @@@:R?fé)g%%@-ﬂr%[zéé%%&r‘?@eyl Brobyi) nS T2 Ylethyn-5-
phénSlb BlSyékS[ZQd&]o&-%@w-?_{yBe{tér; o _

|sog@t§4§$§°?mﬂ Z‘Sﬂ%f%%fl—'@ﬁ%ﬁ%%ﬁ%ﬁ%@ﬁ%@r'%f’ié-gmawaaﬁrsd}-propvﬂ-
amo}-ethyH5-srsngkbicy cka)D.a1Jddt-G-enc2-g dstdr;

soB§Th70 R a0 YT 2R SRS Y 2Ry T blpyridin-6-yiy-propyi:

améiolgthyhS-pthesipi-tsi oA [ 2.2 ] at-B-eh- Zl/béﬁte?me 2,1

|SOE)lit{§§i’(gge2é0f é;dag) ( g %Pﬁ%&% @{[Q Utx)§ oxymethyl -2-methyl-

profliod@lazin aAptaBmeth yiamins legayy ! 1-5-paémyHbicgoib 8. 2] oct-5-en-2-yl ester;
1)-3

b
soB LD bt o GKEhE 2858 Bt matpomoty 2 ety
propnplamivth)-bopyAsnethyiemiceireing )-5-ph coybayad[ 20 . 2oot-Freh-2-yl ester;

B L SN L B L S
amprlofetghadphengl-bicynhy)D 2iA]oad3-areRHy/bestérng, as active

soB RSP SR FRELD b SR oty
amaoi-ethybid-ghesgl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,45)-2-(2-{[3-(2,2-dimethyl-propionylamino)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(2,2-dimethyl-propionylamino)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-{2-[methyl-(3-pyridin-3-yl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;
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thereof, and at |east one therapeutically inert

exci pient. 15. Use of a conpound of formula (1)
w@ewenslomy to any one of clains 1 to 12, or of P@I/1B2008/051599

pharmaceutical Iy acceptableqgalt thereof, or of a

phar maceuti cal conposition accordl ng to cI aim14, for

o Bl T S s 5 SR 9 -y
bicydelhem]ect{s-enalyl ester; car di ac), cardiac ar r hyt hm as

o5 SRR A 1S B RS SR S oo S aminor
eth(l)-b-preaprityap[2.2. 2/ 5@ne2-gfestdrai 8 1 to 12 or a
B e s B et e—
ethmy-ﬁep‘rteawsblmlo[z seherban(2-graterand cardi ac), car di ac

soB Y P 5 A5 P b SR8 2 ey
bicyclo[2.2 2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-{2-[(3-isoquinolin-4-yl-propyl)-methyl-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-{2-[methyl-(3-quinolin-3-yl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-{2-[methyl-(3-quinolin-3-yl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-{2-[methyl-(3-quinolin-4-yl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-{2-[methyl-(3-quinolin-4-yl-propyl)-amino]-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,25,45)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1R,2R,4R)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isobutyric acid (1S,25,45)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-6-methyl-5-propyl-bicyclo[2.2.2]oct-5-en-2-yI
ester,;

Isobutyric acid (1R,2R,4R)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-6-methyl-5-propyl-bicyclo[2.2.2]oct-5-en-2-yI
ester,;

Isobutyric acid (1S,25,45)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl
ester,;

Isobutyric acid (1R,2R,4R)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl

ester;
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Isobutyric acid (1S,2R,4S)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl
ester;

Isobutyric acid (1R,2S,4R)-2-[2-({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyl)-
methyl-amino]-propyl}-methyl-amino)-ethyl]-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl

ester;

2,2-Dimethyl-propionic acid (15,25,4S)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
2,2-Dimethyl-propionic acid (1R,2R,4R)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
Isopropyl-carbamic acid (15,2S8,4S)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isopropyl-carbamic acid (1R,2R,4R)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
2-Methoxy-2-methyl-propionic acid (1S5,2S,4S)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-
yh)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
2-Methoxy-2-methyl-propionic acid (1R,2R,4R)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-
yh)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Carbonic acid isopropyl ester (1S,2S,4S)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Carbonic acid isopropyl ester (1R,2R,4R)-2-(2-{[3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (15,2S5,4S)-2-(2-{[3-(4-acetylamino-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4-acetylamino-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(4-chloro-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4-chloro-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(7-chloro-4-methoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(7-chloro-4-methoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (15,2S,4S)-2-(2-{[3-(4,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-y| ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-y| ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-y| ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(4,6-bis-trifluoromethyl-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,6-bis-trifluoromethyl-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-[2-({3-[4-(2-methoxy-ethoxy)-1H-benzoimidazol-2-yl]-propyl}-
methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-[2-({3-[4-(2-methoxy-ethoxy)-1H-benzoimidazol-2-yl]-propyl}-
methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(4,5-dimethoxy-7-methyl-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,5-dimethoxy-7-methyl-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,5S,6S)-6-(2-{[3-(7-methoxy-4-methyl-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-8-phenyl-bicyclo[3.2.2]non-8-en-6-yl ester;

Isobutyric acid (1R,5R,6R)-6-(2-{[3-(7-methoxy-4-methyl-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-ethyl)-8-phenyl-bicyclo[3.2.2]non-8-en-6-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{methyl-[3-(4-trifluoromethoxy-1H-benzoimidazol-2-yl)-
propyl]-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{methyl-[3-(4-trifluoromethoxy-1H-benzoimidazol-2-yl)-
propyl]-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,5S,6S)-6-(2-{[3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-8-phenyl-bicyclo[3.2.2]non-8-en-6-yl ester;

Isobutyric acid (1R,5R,6R)-6-(2-{[3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-8-phenyl-bicyclo[3.2.2]non-8-en-6-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{methyl-[3-(4-methyl-5-phenyl-1H-imidazol-2-yl)-propyl]-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{methyl-[3-(4-methyl-5-phenyl-1H-imidazol-2-yl)-propyl]-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-[2-({3-[5-(2-methoxy-phenyl)-1H-imidazol-2-yl]-propyl}-
methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;
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Isobutyric acid (1R,2R,4R)-2-[2-({3-[5-(2-methoxy-phenyl)-1H-imidazol-2-yl]-propyl}-
methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R,5R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester ;

Isobutyric acid (1S,2S,4S,5R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester ;

Isobutyric acid (1R,2R,4R,5S)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (1S,2S,4S,55)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,2S,4S)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R,5R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (1S,2S,4S,55)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (1R,2S,4R,5S8)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (1S,2R,4S,5R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (1R,2R,4R,5R)-5-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-3'H-spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-yl ester;

Isobutyric acid (1S,2S,4S,55)-5-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-3'H-spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-yl ester;

Isobutyric acid (1R,2S,4R,5R)-5-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-3'H-spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-yl ester; and

Isobutyric acid (1S,2R,4S,5S)-5-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-3'H-spiro(bicyclo[2.2.2]octane-2,1'-isobenzofuran)-5-yl ester;

or a salt of such a compound.
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13. As a medicament, a compound of formula (1) according to any one of claims 1 to

12, or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition containing, as active principle, a compound of
formula (1) according to any one of claims 1 to 12, or a pharmaceutically acceptable salt

thereof, and at least one therapeutically inert excipient.

15. Use of a compound of formula (l) according to any one of claims 1 to 12, or of a
pharmaceutically acceptable salt thereof, or of a pharmaceutical composition according to
claim 14, for the manufacture of a medicament for the treatment or prevention of chronic
stable angina, hypertension, ischemia (renal and cardiac), cardiac arrhythmias including

atrial fibrillation, cardiac hypertrophy, or congestive heart failure.

16. A compound of formula (I) according to any one of claims 1 to 12, or a
pharmaceutically acceptable salt thereof, for the treatment or prevention of chronic stable
angina, hypertension, ischemia (renal and cardiac), cardiac arrhythmias including atrial

fibrillation, cardiac hypertrophy, or congestive heart failure.



