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Act 139A Bridged
WO 2008/132679 Sl X-nme r‘rb ere d R| n g PCT/IB2008/051599
Conmpounds The present

Act 139A i nvention relates to
B%&J Slxbﬁe'mggaid!mg Compounds
ered r|n

The present lnvenhon relates fo n%iel brld% fj: nng compounds and their
use as poient cagsLQJIIB atment i;r preventlon of chronic stable

angina, hypertenM)S %cheﬁg (reFLOaL«ﬁ:Mac) (c‘aﬁ Mnm!as including atrial
fibrillation, cardl&hk&ﬂ‘ﬂ&l/ b |ccQ;€skle lheSrt *a:[}e to pharmaceutical
compositions corftaf@ ths¢ @ BAVEFRII Tto p@Esses for their preparation. The
bridged six- memtprrdew e)mptoqntb F?rlv@\fes ottlh pr@qrnln@ntlon may also be
used, alone or g fhﬁrﬁfelécal G(B][)Oéhﬁ'lg fohtﬁ treatment of renal diseases,

diabetes and its Cﬁmphcatlons hgeragestg(ﬁlsm epllepsy neuropathic pain, or cancer
in humans and othel ma!

Ischem a (renal and
Many cardiovasc@airscdikrﬁﬁla heen &a&adcl WG ‘calcium overload' resulting
from an abnormaaﬁvﬁteh yétcihm{uatﬁ'oudh [ﬂﬁ)laiidri\eﬂgne of cardiac and
vascular smooth gyfscle pegy] Thefe prin riabr lostibairs @iauah which extracellular
calcium can entebtﬁ?e dﬁllsa% re rj@f\‘attd Icqul ’nnels, 2) ligand-gated
calcium channels an?, 3) V&Ita;ﬁc@e a§ G 1l%chaﬂxé éVIQ

VOCs have bee sifiet N6 m ategories: L (Long-lasting), T (Transient),
Taretfes "G

N (Neuronal), P (Pﬁﬁgfel ﬁ)a% geuli) ?mtRélTemammg or Resistant).

L-type calcium ch%rﬁl 6§?nfb|e Hﬁgmward movement of calcium that initiates

contraction in cart |a Tllﬁ@g@tmg a putative appllcatlon for
nﬁs |noﬂq

blockers of these chani EdIOV cular field. Ia iwew L-type calcium channel
blockers have beel ||1 (yn@ nce\{hgégrly @DA now recommended as a first

line of treatment fogvsglgﬁgoﬁz%ﬁef\sgrr andgnl;]rg !)egtons

“T-type calcium chglxelggea'gur%qn vagolas tlssues S| ch as C(Hnary and peripheral

vasculature, sxnoapar nloodg rklr%lﬁl%:s %Qbe%‘ s and in the kidney.
This broad distribufiof] Ehiggst Wdﬁnel blocker to have a putative
cardiovascular prqu@fn] 1) &tle| & @Fct @'f sledp hIS)rders mood disorders,
depression, mlgralﬁr I@S'@Fﬂ?ronrenv eematm| Iag;n unmycontmence brain
aging or neurodegsairagbdlstﬁigs srjlsaé/&helmﬁldlﬁfﬁ%
Miberadil (Posicor@yythe firghL- t;peh:&rTﬂra cleytetiangs blocker demonstrated
a superior effect over eﬂsﬂy@tgrln? q‘lotéqﬁfgv?ich tﬁr@trthe I;tcﬁ@el predominantly.

treatment of renal

di seases, 10di abetes

and its

conpl i cati ons,

hyper al dost er oni sm



2 wherein *X
Mibefradil was u*de‘\p the SaTpht S fgpesr@itn 3@ [3ngina without showing
negative side—eﬁetﬁtof@men gh dlarreék&ckwld in%y reflex tachycardia,
vasoconsirictive h rg @Ifaffér penrhﬁ;il ?dﬁna éddmonally mibefradil showed a
i

potentially carduopr@te flect Vllame erlovascular Drugs and Therapy 15, 41-28,
2001; Ramires, J Cardiol 998 0, 475-83), a Enal protective effect (Honda,

Hypertension 18, ﬁ)ﬁ 9’ rZ% %mitsl%we@a sa\re the treatment of heart
failure (Ciozel, Proa;dlﬁbmssoaorh\mala nfRem 1998, 111, 429-37).

Despite the enormtupgr%tudhoeg corIchn(dm ﬂ@ prglg mgefradil was withdrawn

from the market inaﬁd(ont y%ar &8 Q 1aﬁn%), due to unacceptable CYP 3A4 drug
interactions. Moredve) g:eﬁt*'}ﬁrralitieﬁ [(2:§ (n‘]prBlJﬁﬁions) and interaction with the
MDR-1 mediated digpxig) GIFEVETE alsd reporipg (4@ Se@i¢h Tiin Pharmacol Ther 67,
249-57, 2000; Warti%léug a?fl @POF g%, 28, 895-8).

There dlearly is a fejfegl f€ @te@gnp@rh@whp‘@i:t B 17/L-type calcium channe!
blockers but have @fnprtaq_d tammﬁrtrespe;fto nfﬁ@z:dil.

resents a
The compounds of th sent |nvent n are potent T/L channel biockers and therefore
useful in diseases b and L channels are involved.

atom ' represents
“hydrogen or

(C, 14) al kneg, and R2
represents hydrogen;
or X represents a
carbon atom R and
tea together forrn a
3M benzofuran-2, 2-diy
1 group, and R2 and
R1 both represent
hydrogen; or X
represents a nitrogen
atom Fe is absent,
and Fe and e both
represent hydrogen or
R and Rall together
forma carbonyl

group; and R and R2,
i f not indicated

ot her uAse,

‘i ndependent | y
represent hydrogen;



or Wrepresents
het eroaryl * which is
unsubsti tuted, nono-,
di-, or
tri-substituted,

In a first aspect, W‘:e Pr@rideﬁa cEnhcend of the formula ()
substitu&Qts are
i ndgp&nden?| y

sel eC ]

group stimg of
(Cgtg :

(C, g) &l koxy, hal ogen,

cyano, ®

t hf | uoronet hyl, and

= Xrepresents atcftr‘orfa]oru 6:? %‘ﬁsgftw? form a bond; or

RO P e e

~ " “group selected from

NREO R12 1-<I RE /

*+RI O R7 ¢ R5R5, andgot

g»mherein RE represents
Wﬂrthbgté:ﬂ( indiceﬁs the point of attachment of R%; or

X1

= X represents dﬁ) na R w a,;;eprf?‘s hyg?gﬁﬂ orRE..QaIkoxy, and R%

represents hydroge

r

=« Xrepresenis alcﬁgwgig'rg Q gw@p‘ttolge\{ner form a 3H-?enzofuran—2,2-diy] group,
and R? and RA| b@%@s&ﬁu@kger‘?y dr ogen; '

s X represents a(ni@g@ ;tcﬁl #ytbsearand ﬁ?brﬁ‘ W)l)’(h represent hydrogen
or R? and R* 1dgaa i@ coib®y! grodSend

R" and R?, if not qulﬁﬁ@pwd ‘eqqpter'dvﬂy represent hydrogen; (C+.5}alkyl; aryl,

which is unsubsﬁatﬁds ijgipﬁm{erltj\t ré)d: di—nﬁ ﬁie’ubs’ﬁhned wherein the

subsfifuents are indeperaentiy seiﬁ:;cc; t fBrU gh% 8oup consisting of (Ciu)alkyl,

(Cs)alkoxy, haioggnr tﬁfuc!m;ne%ly{ uoromethoxy, ci:ano, and (Cas)cycloalkyl; or

heteroaryl, which imgtj’stﬁ!eonor ﬁ:@)gn ntly mono-, di-, or tri-substituted whersin
the substituents a&UbaSJ’xderttl)uﬁthEd ﬁlonSthe group consisting of (C;y)alkyl,
(Ciz)alkoxy, halogénnﬁr@p@ﬁd@ﬂft 41dyr'rﬂuoromethoxy; with the proviso that in
the case R* represepiadnirctetady R @yt fdR@nt arvi or hetercanyl, wherein
the aryl and hetero?jy‘, iﬁﬁﬁde@ibaﬁ S'fﬁugqiniteﬁ:gub@fﬁed as defined before;
R? represents hydr((g@ ogQO&F’;ky | ,

(C, gi al koxy, hal ogen

and trifluoromethyl:

2e Rs, Rs and Rs

wherein
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1) A firstyenbodi nent
of the invention
mates to bridged
o roresens (S prfiSEY U P CoorcbakiHo el
;c, syalkoxy, 5015)71;(8% StHAE oM for nul a
represents (C,
* represents hyd ﬁ § 5)§%679kem | e/ 061

nrepresentsthel , 2, 359r4 X repr esent S
B represents a group &CHT" wherem rﬁprcﬁents ateger 1,23 4, 0r5 orB

together with R* a d the ni rogen a om 1o which' B an are attached forms a 4- o
T fo
i

8-membered saturated J’m

forn1a bond; or X
A represents a Ilnear (C1 rg)alkan—dlly] lpham gher&x%ﬁa biaﬁr (C1.3)alkan-diyl chain is

op:t:onaﬂy substrtutad twrg rc_;ﬁe or ﬁre et g d R22
R represents th&@gf h &5)alfyb r m akmb 6“ dky! (Ci.s)fluoroalkyt;

(Css)cycloalkyl; (Cag)c aliilﬁs)al er with B and the nitrogen atom io
which R* and B aret attached oHné a4- t% 8—memb=r d saturated ring;

W represents arny thgwﬁnfsmw éf:ré-l ch ot tﬁrébstrtuted wherein the
substituents are indepegn ntl{ s§ HR:[ zi ?]oalthé afu& gmsrstmg of (Csayalkyl, (C,.

s)alkoxy, hatogen, tr Fi)rom=thy[ b il]'omet oxy, cyano, and (Csg)cycloalkyt;
or W represents hetel le substl’n.id mono-, di-, or tri-substituted, wherein

r
the substituents a@t nti@& r‘mpégllctecp group gonsrstmg of (Cia)alkyl,
(Cia)alkoxy, halogex ofar@, Fﬁhe&&ﬂlt 2ad trauorgnaigogo n
or W represents a gbirQ88cted m: I € pr eS ents

hydrogen or

oxyﬂ and R 3 .
repr nt q_ﬁgen R
epre \

R5 carbon@aton1 R1 agg
wherein R' t Oget her forma

R® represents hydro§=‘1l1 orI(C1 I;Lﬁ)pz Of uran- 2 2 d
RE and R indededichty GLRUR , ny R MM <B§auk@ nd phenyl, which is
independently unstRsﬂtthOEcho roe QEL@S&@S@twherem each substifuent is
independently salechayfdﬁ OGB I, conédling of (C4alky!, (C,alkoxy, halogen and
tiflioometnyl X 1 epresents a

nitrogen atom R' is

absent, and R2 and R

bot h represent

hydr ogen 10or R2 and

Ft" together forma




Wrepresents aryl,
which is
unsubsti t ut ed, nono-,

R®, R® and Rdlin-de’pir;jﬁrgiy represent hydrogen, halogen, (Cysjalkyl, hydroxy,
(Cisjalkoxy, -5-8%(S8 P tL bt 6d (Craffiuoroalkoxy, -COOH, -CO-
(Crsjalkory, (CHBERAE Gk, & Wr-0d-(c,sjaiiy

R" represents iiR@LIP S LUt ed or

R™ represents (Ghis)alkg;, vty linstutgtu@idn)oqo-, or di-substituted, wherein each
substifuent is WFE@P 'sFlefeh éom the group consisting of hydroxy and

(Cy.2)alkoxy; .
“ElOY substituents are
or R™ represents a siurated fourq to elgi:htl-membered carbon ring optionally containing

two oxygen '1“9| awonts, eeea' g o oxyben rinF| atoms are not adjacent o each
other; sel ected fromthe

or a salf of such GO, consi st ng of
In a second asp(ct,qg'eé )xs %rsv!gx las’a mﬁii ent, a compound of formula (I) as

defined above, o(a%éelm&%cye table s thgrgp n,

t df | uor onet hyl ,
In a third aspec& trleie fs |pMQ&i Qm:iglgéIXGmposition containing, as active
principle, a com&yylaﬁﬁmu}a%nﬁdeﬁned above, or a pharmaceutically acceptable
salt thereof, and (t Q;adlgtbéﬁleu%lk M J:xcipient.

(especially from
In a fourth aspe(t,wa ﬁﬂrolﬁﬁ‘xtbé)ase of a compofd of MWauia (D) as defined
above, or of af p@;ﬁxfa@@ﬁlﬂ tac&ptable salt thereof, or of a pharmaceutical
composition as tkf@eti @fvﬁamlyll'xapufam bfG hedii:a&nt for the treatment or
prevention of chiqlrStkble gxtiria,th)[ﬁ't@@y, iscEDikl @nal, and cardiac), cardiac

arrhythmias inchgi'pg.atr’-ial fipriilation, cardiac hypertrophy, or congestive heart failure.

d- substi t ut ed

t
Various embodiments of the inventiortaﬁ gesented'hereaﬂert
ereln

substituents are
1) A first embodlmw@@ﬁéﬁrd(é ﬁtatfsy: bridged six-membered ring compounds
oemiz®  gel ect ed fromthe

group ceRsi sting of

G al

(10(& N
hal oge ,L

t dfduQrofet hyl , and

tritlﬁorongghoxy; or
W epresents’a group
selected from Re t<

whaerein
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X represents a carbon
WO 2008/132679 3 t om and f e, | ea, R2rcras20s/051509
and Rb are &s defined
= representsf aGpfoon ﬁt@[‘aﬁ]ﬂﬂf ES o R(‘ tbg)ther form a bond; or
- representds ate e wg? togther form a bond, and
R'end R ogspppesefiefeit 1) ; or X
represents a nitrogen
watom lea is absent,
_R2 and | ea both
% MeRil BS@ Rt indlatsehé PG@4Rachment of R or
" X representg @R itom) B rgpgseng] esfdrpgw@d(walkow and R

represents h)fir@fn of Or nUl a g
= Xrepresents é r 0 ?to t t?ge her form a 3H-benzofuran-2,2-diyl group,

and R? and R* both repr sent h o en; r .
= X representsg i ggn(i nl;Té S absent ahdR? and R* both represent hydrogen

or R?and R® togeﬁepfgrrges;%{d §oup and

R’ and R?, if not( &eé-allerkiééjindependently represent hydrogen; (C.s)alkyl; aryl,
which is unsubs(it@ 31) (:dep@’@htl@ adndk yxl pr tri-substituted wherein the
substituents are( @%r}erﬁhy E?‘P%"O‘" W Jgroup consisting of (Cr4)alkyl,

{Cire)alkoxy, hal romethoxy cyano, and (Casg)cycloalkyl; or
heteroaryl, wh«chtg sl%tut 6?? [ Ii o.[ -substituted wherein
the substituents are~indg) n@ent g stmg of (Cia)alkyl,
(Cr4)alkoxy, halo en, Qarno ér?el% ]\E;mroviﬁgg with the proviso that in
the case R? reprefef[ad a&%n&,ﬁv iy rig FeCALER aryl or heteroaryl, wherein
the aryl and heterdh) md:bggn)dently ard MR @@ dsutiuted as defined before;
R® represents hdeoﬁrp&ﬁ&@'nt S t he

R* represents (D&Hkﬁ g@l)ﬂuoﬂnqlkﬂ Cg..;ﬁxcloal@l, (CQkycloalky-(C1.)alkyl,
(Cisjalkoxy, (Cr)Boxy-E ot r@fRES ent S

R* represents (C*,?Wr 0 g en; or ( o Zt a

R epresens hvdgsen. i f5Per - embodi ment

n represents the irﬁ’er 1t2|»iie>r 4| nve nt | on

B represents a grfu@-rcgfm e@erim d\ rei;}rﬁ Wﬁﬁg‘ 2,3,4,0r5 0r B

together with R* an the nitrogen atgm o whigh B end R* are attached forms a 4- to
TS T &

6-membered satur ed rin !

1ch are al so
A represents a linear (C i:alkan-dua chain \grherefn said Imear (Q1.a)alkan-diyl chain is
ne of more meth

accordlng to
enbodi mrent 1);
wherein Rl represents
(C:s)al ky!: aryl,
which is

optionally substitu



10

20

25

10R4 represents
WO 2008132679 | \ dro gen, or PCT/IB2008/051599
(d a)al kyl ;*W
R represents|” @Jobo@S eBt)ySyi; afC)ékllgoxy-(CH)alkyl; (Cra)fiucroalkyl;
(Cs)oycloalkyl; (Pdk)dya@dTkyi-{CQalkyl; or R* together with B and the nitrogen atom to

-which R*and B ¥y ElePerse - Eﬂf—@dt:eredmrﬁﬂ Ling;

W represents adli which i@ finsubstituted, mono-, di-, or tri-substituted (especially
unsubstituted or fi‘ﬁbs@lﬁ(b glteriairtﬂ'a tu@t@ents are independently selected from
the group consis(n%og(méﬂ(}/l é}r.‘]e:lgxy halogen, tn'ﬂuoromethyl, trifluoromethoxy,
cyano, and (Css)cycloalkyl %i‘ Ily, fro

Iko
or W represents neferoaryl s Lunsul stl é ono-, di-, or tn substituted, wherein
the subZtltuents (ila |nd§&ib§tly Isetez!tég l%q he group consisting of {Ci4)alkyl,
(Ci«)alkoxy, haloM@Jn(ﬁthﬂﬁbrortelnyeand trifluoromethoxy;
or Wrepresents Stdlp SbRUENt S ar e
I pdependent

g sele ﬂﬁggs A 2
rou on igLJng of

di al Ryl , \
? (O d) akkoxy, hal ogen, Rr"
wherein t rrnuor onet hyl ,
R® represents hycfbi;eﬁ, dreoE@met hox Y,
R® and R’ ind@vyn&mlo reprgggntghydrogen; (Crs)alkyl; or phenyl, which is
independently urfl%lfte rﬁ—oa|dll;€|3ysltltuted wherein each substituent is
independently’ seltc’(édgrﬁrélg igrgf qor?stlrf; i;f 8r1)fxlkyl (C14)alkoxy, halogen and

trifluoromethyl;

R% R® . and R"’( gg g)eﬁl!l Ké?e)(eyt)hydroglnsgarogen (Cr.s)alkyl, hydroxy,
Cigalkory, -5-QRESRENLS uoroalky,  (Crofiuoroalkoxy,  -COOH,
-CO-(Crs)alkoxy, [BREIKEH-OREW, or NMEDE Ryt S

" represents hy@peS brHiPS it Ut ed. nono-

R12 represents (Cd)ialkyl whigh fs unsubstituted, mono-, or di-substituted, wherein each

substituent is |nr[!e?eren§LfBe§ttd frlonuf'x%aoup -consisting of hydroxy and

(C12)alkoxy;

or R? represents a s four o enl?membered carbon ring optionally containing
two oxygen ring §0H r&b; t%%tﬂ%en@ﬁgg’mms are not adjacent to each
other. i ndependent [y

sel ected fromthe
group consi sting of
(Cl441114l

(Crd)al koxy, hal ogen,
cyano,

tdf l uoronet hyl, and.
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Ro IMRlis an
wosnzze | M dazol - 2-y1 group ecomaososisss
which is fdrther
2} Another embo‘c‘ﬁruab S ﬁrd int/euitna&istw ctnh)unR@f.formula (1) according to
embodiment 1), Reein aadaﬂonme_ferabl 5[_ of the following characteristics are
present: Further, if in a
= X represents @ @I690 edhneh ROR™ §2@¥ RiLkle 8 defined for formula (1)
according to s(n@ogrmeﬁt NKorr @ prese nts a
X represents erg?gﬁ 6?11 Iﬁ’ts 6)ﬁai\t Rzgrﬁaz“ quI represent hydrogen, and
" is as defi neg ﬂr&mﬁél&c%rdgijtéef]%dg}em 1f, orm
- represenha(&@ﬂ(ﬁ éFm)ﬂuort)am §34)ﬁ5é% §315)alkoxy (C12)alkoxy-
CororFRAt the carbon atom
+ B ropeseris ooy e HEERe e e 2 84 oS
* Rirepresentshir@enpaf4ph at om t o
3) Anoth bV\’hi Cftl]l R IS atttaChd f formula (Ip), which
nother embodiment of i pounds of formula (Ip), which are
ng é )] acﬁ | !g b@

also compounds of formu a
e term

"(Ca)aIRyL nmeans a

Preferred éﬁe gr oups
- with 1 to 4 carbon
R represents (C1aTk36ﬁ%which-rsH§ub1ﬁt§eF mno— di-, or tri-substituted wherein

the substifuents arz gﬁe 1t| I cted fro g(l)rg consisting of (Cq4)alkyl,
i

(C1u)alkoxy, haloget d_l ];; tnﬂuorome cyano, and (Cse)cycloakyl; or
heteroaryl, which Un bsMute ﬁ(lmﬁg @psubstltuted wherein the substituents

are lndependentlyj s&tte@ Q:% rh; groﬂpecﬁls%tflﬁf ((t|.4QIkya(C14)alkoxy halogen,
cyano, trifiuoromeBifl {narllﬂlgrb{etho@r br anched

R? represents hy@ha[Cﬁ)allﬁhMy\/hlch gqngulpted mono-, or - di- substituted,
wherein each Sléﬂﬁtt 3| |rﬁx1pﬁ<§ntlyxseltcteji f?m the group consisting of
(Cra)alkyl, (CM)aIEg Ihatlj)ﬁhandérﬂug thyI

with the proviso that in the case R® re resents aryl R' may not represent aryl or
eLer aryl arQ unsubstituted or substituted as defined before;

a)al kyl groups are
nethyl, et hyl ,

n- propyl, isopropyl,
n- butyl, sec.-butyl,
tertabutyl, isobutyl,

wherein

heteroaryl, wherein a&
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Exanpl es of dogs
woosizzers WNEr ei N " Rd t oget her rcomansisiso
with B and ¢ he

or R and R togdhbr o @@Rem@t OM t 0
which 124 and B are

attached forns a 4-
e to 6-menbered

z{ whggqh%'l agtear 'i( Edga§£ t:ly Pogt of atg;Em%nt of R%
R represents hyi ia —C R
* represents ( ciigef\f( f)):gr{':)ralkyl (:g@s)cy%)alk% hC Jalkoxy, or R32R33N

'R* represents ( aI I

R* represents h)prlagﬂ %rr ((1 })ill(yp 4 y l V\i)

n reprosents the B0/ 132679PCT/ 113200
mrepresentsthe% 9515995 9 The t erm

p represents the mt{g@, ar 5) al kox y nmeans

R* represents hy(ﬁ)geg Er @H)Qxyl Of t h e

W represents aIyI Whlmj IS u@subgtlgedell b-y or i substltuted (especially
unsubstituted or (Il J:}ostmy \Q}Qelntht@osﬂhﬁg :;I}ndependently selected from
the group consist@@&%mk)k ML)alm&lo&rtlﬂuoromethyl trlﬂuoromethoxy,
cyano, and (Ca.s)@fo@w@s®ﬁb$'|fﬂyl ((g].a"(ﬁ)@n

or W represents gﬁerglm |wﬁcf1  anfetivted. n?Frhedl or tri-substituted, wherein
the substituents fré Fdﬁafmfcg ﬂ a:‘eckfark Yﬂl gro(p)(;onSIstlng of (Cia)alkyl,

(C1.4)alkoxy, halo en cypnaQ, frifl ometh l and tnﬁu romethoxy; -

or W represents a grou sel cte

eger refers to a

@1 o0 b

nt ai ni ,@) y _g
L carbon/at ons. UL
Exanpl es of
wherein

R’ represents hyd(ogen or &13 Koxy gr OUpS

R® and R mde@ngtly %Eskbp%eyyi WI%E DQMstituted, mono-, or di-
substituted, wherdil %ap{s@sﬂ@a( ymdependenﬂy selected from the group consisting
of (Cralalkyl, (CriJalSQ. [Blo@ 0GB uytqmetii

R% R and R™njaddpgderd \yereseit Sxgbmert @hogn, (Ciskalkyl, hydroxy,
(C1.s)alkoxy, -O-C%@,e)alkb KWW?"‘VHPR?H' or -CO-(Cr5)alkoxy;

tert. - butoxy.

Preferred are methoxy

and et hoxy The t erm

P Ny 7 mw
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-10- Rl is preferably
womsizers UNSUDSt I t ut ed. PCTITB2008/051599
Exanpl es wherein 121
R represents nfrRRQSHAL S "aryl are
R™ represents (@R@Wilch,is ur@&ﬁﬁbﬁ hy&- pr di-substituted, whereir each
substituent is i@epmtlyhsyléc@il’]fem]yia ;;roup consisting of hydroxy and

(Crzalkoxy;  3_ y net hyl phen
or R® representszf s% u t ered carbon ring optionally containing

two oxygen ring ﬁomé wrare th tbﬁ) oTy rhn atonrs are not adjacent to each

other.

2- nethoxyphenyl,
The following paagTaEFEEnhﬁ )ﬁyfrﬁhecrﬂ yd various chemical moieties for the
compounds acconﬂing et irheintﬁm h'eilfwkd to apply uniformly throughout the
specification andglaufq L[IJW £y ﬁhelﬁyfpresa(n;d out definition provides a
broader or narrow& danltsoCIo ro p h en yt )
In this patent appl}afloeﬁ o ’ngﬁﬁef bga vp\hlwly\ps the point of attachment
of the radical dravs IFtiF]eerl(pfSt@ raf_Qal FW!(@ se nt S

"aryl" the term
‘<:]: preferably means t he

R/5 above -2 nti hohnefu% tituted with R%, R®, and R

is ?nénd%o -ytgélgw éds- Fr[sugilute wi , R°, an .

Further, if in a c ulawi:'ﬁ rﬁaﬁsenala érbon atom, and R™ and R®

together form a bgni (h egnf tita tru far opy atom fﬁjeﬁeﬁted by X and the carbon
atom to which R?is atta €| are linke: by a doub ’bo

-Su
The term “(Cu;)alﬁh st |g t—ﬁg or branched—cham alkyl. group with 1 to 5
carbon atoms. Preferred are groups with 1 to 4 carbon atoms. The term “(C.)alkyl”

(x and y being an ﬁtéd ‘lc'laIerL tE al'éﬁ@]t o]sbra@tre(?cham alkyl group containing x to
y carbon atoms. IEx @Qﬁa Qﬁﬁ&ol;py are methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec.—butyl,&@-l)lﬁl%lﬁﬂ n—ferftyOd'er i%phl@. Preferred are methyl, ethyl,
n-propyl, and iéopgwyio\ggs’gpre@@mg Y. FoNQp s@fituent RY RS, and R
preferred exampl o@ (%%)a&gp k(yq is methyl. For the substituent R*' a preferred
e“mb“”&%?¥?T%T%Hky hal ogen

Preferred exampleaﬁa' rfpresfelfxrlg tjnfsuea‘ftl@th(ét)qﬂiya*re isopropyl and tert.-
butyl. In preferreWn%es Hi fegtiseatbgl yw)alktll Hvéch is mono-, or di-

E

substituted, wherej each subs ituent is mdep nj%ntl Slected from the group consisting

of hydroxy and (Ci-) oxy he su Qn ueni(s) isfare sejected from (Cs)alkoxy. Particutar
apbove-nenti one

groups (especially
phenyl) which are
unsubslituted, nono-,
or di-substituted,
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wo 20081132679 | M dazo[ 2, 1- bi t hi azolecrmsmosisiss
y1l), qui ndyt,
examples of sdcfSW |arQ d,%lmethoxy-2-methy|—propan&2—yl and 2-methoxy-
propane-2yl.  QJUI NAZ ol i nyl s
Preferred examdg@mteneyerﬂi!lgdal thlMtLdafour— to eight-membered carbon ring
optionally contairﬁ):hﬁy(*bﬂ&er&ﬁd aﬂr)é,lwhereby the two oxygen ring atoms are not
adjacent to each qugri' ana@,x@*oliann-y, [ang 1,3-dioxan-2-y!.
The term “lineaC CIMEM a1 1Y, wherein said finear (Cis)alkan-diyl chain is
optionalty subStitpey ijh d@pyc}‘rq n@yfll’ as used for the substituent A means a
straight-chain alkenéig itha|o{3 :)?rbon atoms which is unsubstituted, or wherein
1 up to the max'@\y\,o %ziegamﬂs_h V) e'n re F by methyl. Examples of )
such groups ar ethylen th 1 41-4i roparng-2, j-diy], ethane-1,2-diyl,
1,2-dimethyl-ethape\4,d—r:§iyl, QE— nﬂe?:t-ep eg -(!Iy, ¥ imethyl-ethane-1,2-diyl,
1,1,2.2-etrameth R Ghe-1,2-diyl, propane-1,3-diyl, and 2,2-dimethyi-propane-1,3-diyl.
Preferred are dedﬂEaA&Qaﬂylb&hpldey ];l)d sjpropane-1,3-diyl. Most
preferred are eth:fnei-jl?—@)lj, ﬁq poaﬁE{ﬂpyIr | dyl ,
The term u(cm)fbmukdaz&médgqyokam or branched-chain (Crs)alkyl group
which is substituléda/&p @Q inudshel alyms.| Em:daﬂ(ﬂ.a)ﬂuoroalkyl groups ‘are
2- tn‘ﬂuoromethyl,[Z-ﬂy?r@ﬂ:yaa,zwqrc'ptdv|2,g-triﬂuoroethyl, and pentaflucroethyl.

Preferred are trifijorgmie rifjgoroethylfsid jory . Most preferred are
ferteBraz 6o osvis] forefipd

(especially) trif thyl and  222-rifluorcethyll  For the subsfituent R,

2,2,2-trifluoroethyl is preferred. For the, substituent,R* 2—ﬂuoroe(t:‘1 (| i,Z-diﬂuoroethyI and
2,2,2-tri | e‘i@e%o 4,5-clpyri K/
,2,2-frifluoroethy! are pr:

. I n anot her
The term “(Cia Oﬁ)ﬁ(ox&.means a, straight-chain F)r branchéda:haln (C1rs)alky-O-
sﬁn i g I 3

group which is thngorytﬁborinp gto%s g(gmrpi)les Gf (Cy.s)fluoroalkoxy

groups are triﬂuor%@)gprld @,2$2-triﬂ£roet§y.6rg}erred is trifluoromethoxy.

The term "(CM)cJaoglEyl.eJeegsaarsyu!atedgjglip aH Soup@i!;\ ? to 6 carbon atoms.
Examples of (ngy[zlclalgly g;roups %’5 Q}MJprEpQ (yclobuty[, cyclopentyl and
cyclohexyl. Preferiﬁedibrcyyl&pmpyl.t hi e nyl ,
The term "(cw)c;idMQ&Wl“ Mians a @é)@gogljyl Xrl)up as defined before
which is attachedicSHO XA Z @l ry.\lecule via a (Cy.a)alkyl group as defined before.
Exampleg are cycto;h:'pya@t@i (yclop,entyl-methyl and cyclohexyl-methyl; preferred is
svopropyimetn s ot hi azel yl
Examples of ﬁngspﬁb{éia‘z‘@beyelr with B and the nitrogen atom to which R* and B
are attached formg_e: 42t’o Q}_metnqer'pda@@ipdyilig" are azetidin-3-yl, pyrrolidin-3-yl,
piperidin-3-yl and Tefﬁ?;43l._ oX ad| az Ol yl ,

1, 2, 4- oxadi azol yl ,

1, 2, 5- axadi azol yl ,

1, 3, 4- oxadi azol yl,
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wherein Re represents
woxssze Ny dr ogen (pref erred) ,eermaososisos
or (Cx)alls; and le
The term “(Co)ikbkA mERhs 2 b L READLBL Yo in which the torm :
{Crslalkyl has th§ @ fblise S\@lﬁiﬁniﬂ(ﬁloehyad;ﬁnﬂg.&lﬁ)}(y’ (x and y being an
integer) refers t(( aChaidigy br kryqled il alkph@p]:ykint’aining x to y carbon
atoms. Examplewf] [chﬁkmy g-oups are methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoi(yﬁca-guﬁ)% ﬁ(bt%tﬁ)fthyy’referred are methoxy and ethoxy.
The term *(Ci z)aW§%§'t et (@.dalko agef ined before which is
aftached to the r?ftl’()f trie m%ﬂ;ule §aljb%3ta '(yltgﬂlf @ deﬁned before. Examples

are 2-methoxy-eth Q 2-methoxy-2- methyl-ethh and 3-methoxy-| propyl For the substituent

R*, 2-methoxy-2- I|s efelfe

An example of a %1 2)3, ko gﬁ)%sxg %rTul ISSZ -methoxy-ethoxy.

s ts SEPELIRA F BT

o vremple of 3 P GO GME] SAPG Of

An example of a (N®%91@Ik)*( g/dup’ is acetamido.

The term “haloger(‘ r@pngf&lrok:ﬂh)()bérpmo ha«lo,@@ﬁ:m/ fluoro or chloro. .
The term “aryl” m@lﬂ gphgn)rll Jr J anHrQ Brgnﬁ;fenay iL a phenyl group. The aryl
group may be unluﬁﬁtu@c&ﬁﬁnow-,ror&pﬁbﬁtﬁﬁ S the substituents are
independently selgcted)iein Mé¢ dhoCkFs@b y kC1ayaliopt, (Cri)alkoxy, halogen,

tnﬂuoromethyl tr|fgqrow cy@(aq'n(dcss)cycloalkyl
Examples of “al dfﬁrzl,or'a tl‘nyl gethylphenyl 3-methylphenyl,

4-methylphenyl, 34 di th I hen 1, Iph 2,4-dimethyiphenyl,
2,6- dlmethylphenyy’I %Et' imet ylphenq sii‘ydlmmeﬂ:nyl 2-methoxyphenyl,
3 methoxyphenyl I4 metho: enyl,”  2,3-dimethoxyphenyl,  3,4-dimethoxyphenyl,
3 4—d|ethoxyphen)b l2- ﬂu&&dlbrsylt 3 ftjou;h&ﬁj y4-fluorophenyl, 3,4-difluorophenyl,
3-chiorophenyt, VVhe{hI@dpﬂ’dnle hﬁt -dichlorophenyl,  2-triflucromethyiphenyl,
&triﬂuoromethylprsrm b St | 4rifiporyptiglohepy, @ 2-trifluoromethoxyphenyl,
3- tnﬂuoromethoxy?hﬁ.w éﬂ@m@wtppevl 2- cyanophenyl 3-cyanophenyl and
4-cyanophenyl. e d f ro m

in case R? represents aryl e term (Sreferably eans the abov?mentloned groups which
are unsubstltutedgrrlogo r’l&éﬂtﬁ (prlg'reao mono- or di-substituted),

wherein the subsdfit ea d ¥ ently selected from the group consisting of

(Cra)alkyl, (C1_4)al(o@hﬂbe%ﬂﬁuyrgmethlalo@@s@rﬁbiy, the term means the

above-mentioned @(y;a @Y are unsubstituted, mono-, or di-substituted, wherein the
substituents are tn:fe;fexfd*ntu Gfieemnh yei groupaqqrgstmg of (Cia)alkyl,
(C14)alkoxy and hilo‘;ef fn F iljttﬁntazﬁzﬁrf tﬁzé% ?oup as used for the substituent

(preferably from

(C14) al kyl |

(Cl - gal koxy, hal ogen,
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0599 -15- ™ A
R is preferablyf Mbtﬁb@r Exﬁﬁm Qldrlalm ngrese{a;t “aryl” are phenyl,
naphthyl,  2-mdinlenyl, NAA@FbE@N +he@patye S2,6-dimethylpheny,
2-methoxyphenylf met@mﬂﬁ@gph@j 3-fluorophenyl and 4-fluorophenyl.

F"efe"e"’S"“'e"f"or rrul a (1) according
In case R? rep ”27 8rﬁ éref ly means the above-mentioned groups

(especially phené ich unsu tituted, ono- di-substituted, wherein the
substituents are m\ﬁ tl fror]‘ th 92 COQSIStIng of (Cia)alkyl,
(Cia)alkoxy, han an& g’luoﬁr)mthyl mrefgzlblp the tggn means the above-
mentioned groupk (&pl’:xﬁf‘pi@lﬂlt which @e (ﬁﬁﬁtuh@nnono , or di-substituted,
wherein the sulatu@tﬂ‘]are aﬁ@wdeﬂﬂ 'pele(&cndm |the group consisting of
(Crs)alkyl, (C1.4)qktwlg@1h#w@rr. in § Wmdaen%Woup as used for the
substituent R? is errably Xsulfstéj (1, esents a

In case W represents ryl the tel referably s the abave-mentioned groups
(especially phen;ﬁ%pch are unst%sm mon: i-, %—su stituted (preferred di-
substituted), wh the % |nd peQJ;ann cted from the group

consisting of (C1bﬂp d’;m)ala)@ dualan and taimld‘n BZMore preferably, the
term means the 5&@@!@&1&1 @dups feﬁ&nm pﬁenhlﬁmhich are unsubstituted or
di-substituted, wrferpiratg}rmﬂttjents el r@spe@iprtly sdiedtp@ from (Cri)alkoxy.
Examples wherws rl efp"esgrk Ianﬁ da(ecpaq.nye § 4-d|methoxyphenyl and
3, 4—d|ethoxyphen{l he p0| nt Of
The term “heter (T red ferab) 5 to 10-membered)
ogrt” meees 1 renf-meg feredRiEierably p
mono-, bi- or tncyfec r ?Plyérgné‘ﬁtbléych%nn%)anlugﬁﬁtw wherein at least
one (preferably alé é}gﬁar atic; wherein said rin: system contains 1 to 4
(preferably 1, 2 t&) atoms |ndepen£ntly s§e§hﬁrc§: oxygen, nitrogen and
sulfur. Especially, l&é’t QQ@M nQan a5-to 10—memberec'1 monocyclic or bicyclic
aromatic ring cor(ta%Z)Zﬂul- Ck@t&éétpms acla;d'ldm selected from oxygen,
nitrogen and sufif. €I €sent s hydr ogen.
Examples of suchgyeroﬁ‘l gfotmq‘ate Py@rl, pyrimidinyl, pyrazinyl, triaziny! (especially
1,3.4-triazinyl ancé’lﬁ-ﬁ Bﬁrl\ylh-érﬁ tthieralf pyrt.)lﬁ éxazolyl isoxazolyl, thiazolyl,
isothiazolyl, pyrji glgﬁzoiy ﬁ(aszé élfpeé%y f J-oxadiazolyl, 1,2,4-
|a

oxadiazolyl,- 1,2,5-0xa azolyl an 1,3,4-0 yl), 1 adlizoyl (especially 1,2,4-

thiadiazolyl and 1Q QM:Q&W §0I spe Ip" zrm 2 l and 1,2,4-triazolyl),
tetrazolyl, benzoﬁQ/I .3 d@y@r@@r“z&i‘yl nsg)entoﬁyl benzothiophenyl (especially
benzo[b]thmpheny]l_@x&ﬁyb[c]G&l’@nlef1dolyl, isoindolyl, 3H-indolyl, benzoxazolyl,
benzisoxazolyl, be@zatkpereli b%mmaglyl,le)z,imidazby, in@ppolyl, benzotriazolyi,
thiencimidazolyl @yecistly@H-tFiyn?[z,Wi@Fo@ iarﬁ 3H—t%no[SA-d]imidazoly]),
represents a carbon
atom and 1115 and e
together forma bond:
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12) A further )
wosnsze €Mbodi nent of t he PCT/IB2008/051599
invention relates to

imidazooxazolyl C(QJJ@Q Lm-gl%zog,g-d]otagl(j‘l)mrhldéothiazolyl (especially
GH~imidazo[4,5‘({thlaz))lyl aq Gr@tfazdiﬂﬁ:\@iaztl)@ ira(ﬂz)ﬁmidazolyl (especially
1,4-dihydro-imidegp3 @ dli@dbzol® D Ocdiniareifiiasi4. :ﬂg)midazolyl) quinolyt,
lsoqumolyl quxnthoyl Tila}olmyl mw@yl Pphth§R3nyl, quinoxalinyl, cinnolinyl,
pyridopyridy! ( eS[ie(él er@iéiié—ﬁ]{yrgyl afd?f? blpyridyl and pyrido[4,3-bpyridyl),
pyridopyrimidinyl Céa_ij D I’IPO @j]pynml p rﬁzo[3 4-§pynm|d|nyl pyrido
[3.2-d} pynmldmylé ayndo[z% pyrimi 1}, pteridi \ furol. 3—‘:) Jpyridyl, imidazopyridyl
(especially imida Hamﬁzylﬁnﬁ Zi [ S—U} a;nd imidazo[4,5-c]pyridyl), purinyl,
carbazolyl, xanthgmmenzoqwd)lyl ’ or

Preferred exampld” ale y8dil, bﬁrﬁldmij bﬁaﬂld triazinyl (especially 1,3,4-triazinyl
and 123tnazmm@r eprﬂ ptnh;ﬁa oxazolyl, isoxazolyl, thiazolyl, xsothlazolyl
pyrazolyl, lmldazgyu B(gjfxzpl)ﬁ @F@Fﬁlys‘l 2 a(rxaéazolyl 1.2,4-oxadiazolyl, 1,2,5-

oxadiazolyl and '13ﬁt— dg Iﬁ)d ylyespemally 1,2,4-thiadiazolyl and 1,3,4-
thiadiazolyl), triazo lall 1 ,3-triaZol 1,2,4-triazolyl), benzofuryl,
isobenzofuryl, benzoéhlop enyl gspeclally bengib]‘awloplgenyl and benzo[clthiophenyl),
indolyl, |somdolgr IQMCD@ZOQIO ge§z|s<§a olyln&nzg}fazolyl benzisothiazolyl,
benzimidazolyl, (ln@oﬁ) %J&MJONI thienoimidazolyl (especially 3H-thieno
[2,3-dlimidazolyl ( @1 r }F&I‘le%@,)((yn}ldazh)al @'@l@ﬂzxazolyl (especially
6H-midazof4.5-digiprel). t iRtz rppesielin W-iri'ﬂdazo[4,5—d]1hiazolyl and
imidazof2, 1—b]thi66)*yl) Rinaiyl ifo@l W'e@@ﬁw% naphthyridinyl, phthalazinyl,
quinoxalinyl, cinn lﬂl %1;? j cxéﬂpyndo[34 blpyridyl, pyrido[3,2-bJpyridyl
and  pyrido[4,3-pipyri uro[ blpyridy’ imidazoj spec«ally iridazo
[1.2-a]pyridyl, imi z@[l E idazol4, 5—c]pyr| )édj B‘

In another -emb: quL:rﬂt %rred &J%be@ smmgroagfgroups are pyridyl,
pymolyl, furyl, thibn|l @midkzBWY Exkrbiyl, BoRezoly Qiagbiy,G8hiazoty, pyrazolyl,

© 1,2,3-triazolyl, 1, yazi i 1,2@pxadiazalyl, 1,2,5-oxadiazolyl, 1,3,4-
, 24

oxadiazolyl, 1 fﬁlaz'm| aZ :ttr'az)nyl aé@zgvrydl ﬁgdrhydro]benzofuryl

isobenzofuryl, be |enaﬁ Z"t[‘j’ﬁ'é lsta?Tnzothlenyl indolyl, isoindolyl, 3H-indolyl,
benzimidazolyl, Imﬁﬁé (jﬂ] benz 3azol I, benzoxazolyl, quinolizinyl,
quinazolinyl, phth lazinyl uinoxalinyl, cnnohn nathlyndlnyl pyrido[3,4-b]pyridyl,
pyrido[3,2- b]pynd)l Zy)dom R, Q;lncﬂl i§Odktinolyl, furcf2,3-blpyridyl, tetrazolyl,
purinyl, ptendlnyl,rcﬁJFH)Iﬁ &ﬂlﬁﬁ/l Snd heyzdmuﬁg @43t preferred examples of
such heteroaryl g(ropﬁ @é‘ T (@E@iauy 3@idyl), thienyl (especially 2-thienyl),
oxazoly! (especiaﬂyoz(o@txlg)) tﬁz*ly(#sgecially :E-@i}zolyA quinolyl (especially
3- or 4-guinolyl), fstﬂtfntlm@recia@ﬁﬁw?whérﬁ {uro[%jifb]pyridyl (especially

the invention rel ates

to compounds of

formula (1) according

to any one of

P
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Wrepresents
wommsnzen N€t eroaryl, whi ch | S rcmmasnsises

unsubsti t uted, nono-,
5—furo[2,3—b]pyn'dg)! a_'nd) in ggition t(? the above mentioned most preferred groups
imidazolyl (espedally inidaBILHASE beblitiaiE (especially benzimidazol-2-yi).
The above~mentf¢\ﬂ§§l,@¢’te@:iry|’brotph@ unsubstituted, mono-, di-, or tri-substituted
(especially unsubsfitiges tmprp- oo [ditsustitgef). @vherein the  substituents are
independently sﬁleﬁa@ éﬁWnF ing of (Cig)alkyl, (Ciu)alkoxy, halogen,
cyano, tnﬂuorom%h 1 an u ethexy (préferaly from (Ci4)alkyl, (Ci4)alkoxy, and
halogen). In anotl eré;mté lrrf!:enéa akfoye—éenﬂo;ie hgero?ryl groups are preferably

unsubstituted. g rou p consistin g
In case R or R( r%;era‘\e&bélyl,, examples are the above-mentioned heteroaryl

groups, especiall( anée) a—la k{@ﬂ( yy;imidhyaby@zgye Riryl, thienyl, oxazolyl,
isoxazolyl, thiaz(gly aiﬁp@'a’zolyl, pyrazolyl, oxadiazolyl thiadiazolyl benzofuryl,
benzothiophenyl, t)er\zi)xfz?lyu i@rra@)ﬁ@ltl Pthlazol& lbmlzlsothlazolyl quinolyl,
and isoquinolyl. tnrasﬁnﬂﬁxweétﬁﬁf (%? cig or R? representing

heteroaryl are p r| W l oxazolyl and thtazol In case R' or R? represent
roaryl is

heteroaryl, said hel referegltnunsu stituted.

In case W represglrs Qegrgxrylse% &Q;reehd ab ver nerBned heteroaryl groups,

especially exam;Be Jre2 5ndN pm th'@ pR?rR[ |Qidazolyl, triazolyl, indolyl,

benzoxazolyl, %R&olyz 7%nziﬁ;jafolyur thih@ﬁidazolyl, imidazooxazolyl,

imidazothiazolyl, @iﬂrb,@d}i.xir]q@ pytidop@ifyl, fc[ro[q,éb]pyridyl, and imidazopyridyl.

Preferred exam,fleh \7'@ r?tnf'néiﬁ.olyr é)Yncat ‘golylt Boquinolyl, and furo

[2,3-bpyridyl. In g8 re d exam l ep esenting heteroaryl is
%zs FE RSB °rf il

preferred examples of W representing

benzimidazolyl. 6l

heteroaryl are pyNd f nﬁum@p Q)QJF\O‘?Z%QNO& Qn]pmyn case W represents
heteroaryl, said Qeﬁr@aryﬂt prmm&]t With the exception of furo
{2,3-blpyridyl grou]zs)which 2% prefgr¥bly A@Jbsttuﬁi or%)—ﬁubétituted with methyl,
and imidazoly! aniyflsp@nfidgzbhinprolfy whigh p¥ sebSYigiqq bs@dicated specifically in
the description. - 5 benzinidazolyl

= 'In case W rep, nﬁ seildgmdazolyl is unsubstituted, mono-, di-,
or tri—substitutg wherel theI sub: tltue ts a |ndependently selected from the group
consisting o Q: 4)a kyl ( 1jalk'I a!ogen yang frifluoromethyl, and

trlﬁuoromethoglor said quazolyl is substituted by R®, R® and R’ as defined for
formula (1) or ftr rorl'nmaspuhﬁ'&nb tt> dd\toﬁldr;t 1) or 3), respectively.

wherei n the

substituents are 20

i ndependent |y

selected fromthe

group consisting of

(G 4al kyl ,

(Cr4al koxy, hal ogen,
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R5 wherein one of R5,
womesnsew R OF Rl 1S PCT/TB2008/051599

(C1l.5)al koxy in .
Preferably, in caQQ §;Jretelﬂ:sgmmuﬂ'zolpdiouptsn%ldazolyl group is

beQZ|n1dazoIe ring.

A further
—</ rrbodl nment of the
ventionrelates to

conmpounds of fonnul a
(1) according to

RS

wherem
R® represents hy§o en (prgemge r 1.5)a§y(|)2nd R® and R’ independently represent
hydrogen; (Cy Qa\ﬁf]gr pﬁehynwhi |! |%Q)£n%§}etm'$1b§ltuted mono-, or di-

substituted, whengacheubﬁtuel\t is 4‘deperﬁe\1t@;alected from the group consisting

of (Cr)alkyl, (C1.4‘$aikoxy2m|o?en £n0ﬂﬂu])r5r{351 . -

= Incase W rem @Jerﬁmi@zgﬁgro%f saim\zimidazolyl is unsubstituted,
mono-, di-, or H-@Btin@H, whbin th £pbstituents are independently selected from
the group cor(si@tg )(f)((a‘,ba‘qD(%yalkoxy, halogen, cyano, trifluoromethyl, and
frifluorometho: @gf lbf[ora(FP Ikyl, ﬁ;EPIW n, triffluoromethyl, and
tnﬂuoromethog)nor % §Tn nrdﬁ)%ly 134sub8fxted£bxagz R% R® and R™ as

defined for formula (1) or .for formula (Ip accordln to embodiment 1) or 3),
ERPARTC LA (e
respectively.

Preferably, in casmg)reégrfts a Bﬁlmldaﬁﬁ gr(Qpr sald]b;zmldazolyl group is
IS derogen and the

/gining i s sel ected
Ffhe group
ASIsting of
% hydr ogen, hal ogen,

(Ct 4al kyl, and

wherein R® repr )y%ﬁg s)akyl; and R, R® and R™ independently
represent hydrogpn, "hdlogen, C5)edkyl, h dro: C.:5)alKo: -O-CO-(Cy.5)alkyl,
(Ctjg)fluoroalli,yl 13%& a ( IS X/CO ((,r1x¢al OXY, 1C1 z;ylkoxy CM)(aIkoiykZ)r
_mmgmmwwhydrogen and

(C)alkyl). WO

2008/ 132679PCV5B2008/

951599 -19- 32) A

further enbodi nent of

the invention rel ates

t o conmpounds of.

formula (1) according

to enbodi nent 30),




10

15wherein 119 and Ri'm
‘wozess ar € | nde pen dent | Yy PCT/TB2008/051599
(G a) al koxy+
(especi al |l y net hoxy),
In the following, f@tﬂ)@mt@nen& g QJ m?/e%@gg o§scribed:
4) A further embodMent ol inve fron relaies m o‘ nds of formula (1) according to
embodiments 1) 29 Q& ei r%z:ﬁ'zg é@fj j‘lig gé)dxane cyclohexene
or piperidine m&y Q&Jc5 99 th& 2’-@ substrae5t) andAhe bridge A of the
cyciohexane, cyzﬁoh&fertehe;r pen@mﬁb@d larkT® 134 relﬁl:ﬁ (i.e. the absolute

* configuration is a¢ dppigiedjin Eittegiamiulp (B pr @i} (B fbeew).

5) Afurther embtd@ent@@rﬁfﬁ)@ﬁdﬂéﬂaﬁs tOtmpounds of formula (1) according to
embodiments 1), B) gy ), Wnﬂe.aheéqso)ne @rtoargydn glds fRgipted in formuta (ler)
no an 6ne of

26), e hh
repregenfs Fe R
wher€j "~F5 represents
hydr dgen ( referred)
or (Cmalky?; and R6
6) A further emb(ﬁﬁed offzgenqoﬁﬁ@sﬁéwd)@ﬁff royula (l) according to
embodiments 1), %?r 8 6?5- éréré ?Pfo!uth%)}r&%oéﬁprcte is as in formula (lg2)

(Cn)a&kyr\ or phenyl,

i At ed,® monn-,
iR4su stituted,
wherei n eagh
substituent is
I ndependent |y
selected fromthe
group consi sting of
(Cm al kyl,
(Om al koxy, hal ogen
and trifluoronethyl
(especially -126 and
bot h represent
unsuhstituted
phenyl ). 36) A



20

25

, di -substituted
wo sz WNEr ei n t he PCT/IB2008/051599
substituent's are
7) Afurther embi)dmgl%ﬂ@ in/d'u%mrglej’(eMo compounds of formula (1) according to
any one of embo&:@rlts@)&toel-do Gﬁ, wmedn t he
* Xrepresents @@ M, 1 OR@N 8 txdhir rge boyfi; or
= X represents(a @frbql)aartl, R’? Iant,i R® together form a bond, and R' and R?
togetmerforn (hSFAY"al kot cy, and
hal ogen; or
w.unsubstit ut ed
%,heteroaryl; R2, If
Rietn te @eHsk@@dkt@ e point of attachment of RZ; or
= X represents(yt oy W"’S'éa, reersep pyesagen |9t (Galkoxy, and R®
represents WERIRr ogen; (Cr 4al kyl ;
8) A further emb@ipentpi‘ﬁeiW?n’on relaﬁ,zo compounds of formula (1) according to

any one of emboni'm‘@r;p préxe éﬁ‘t-’é‘”hfﬁ? dro

= Xrepresents a cal on al 1& ther rm a bond or

= X represents a carbon atom, Rza together form a bond, and R and R?

together form fhﬁ&;ﬁe@ts e nt S
(CL.5)al kyl,
(GL, 3)fluoroal kyl, or
-ﬁ*(Cso)cydoaIIryI' n
???’/ irflvhgr lnrthgasstgng(%(%catei geéomt of attachment of R®.

9) A further embcidi@eﬁ 'of épsuéeﬁtlorgelaﬁs towmaﬁdj of formula (1) according to

any one of embodir:cr?_izj or 4) to 8), wherel reﬁres rrﬁs a carbon atom, and R™
and R together form a v

pr esent s the
10) A further eml og ent of the jinvegtion relgtes to&ompotgd_s omeula (I) according

to any one of embodlm' nts ) or 4)10'6), wi Cg_lzz;
X represents a nltrr E)ne §£sqgse$t and b§n represent hydrogen.,
r
11) A further embo |ment o? tLe |nveR|on relat to%%pougjs c§ formula (I) according

to any one of er]'; ﬁentL n 2?9%) to V\Qexem rand R? if not indicated
otherwise, indepeBél'ltly rreﬁe{gerr!tey%r@gglt (a_ Jalkyl; aryl, which-is unsubstituted, or
independently moéoCdi—i lA-tZ—S‘IJl‘:L@yJ \&herWhe substituents are independently
selected from the pr@ppnm@]@@alkyl, (C1a)alkoxy, halogen and trifluoromethyl;
or unsubstituted [uf’ﬁrsaulbtglt trnet p@tise E{jat pﬁ@(ﬂsy le’ represents aryl or
phenyl di-substituted
wi th (Cu4)al koxy, or
het eroaryl which is
unsubstituted or
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Rn represents
womssnzs (Gl t S)al Kyl , whi ch | Scrmawsosiss
unsubsti t uted, nono-,
heteroaryl, R’ lernot Q;Lre_ée& upgtléteto&u \ﬁldem the aryl independently'is
unsubstituted or AMGERY dBre@agh
12) A further emlo@r&“ Q ﬁ; irlvetltiH\eera@s tol co%pounds of formula (1) according
to any one of erhbmdﬁtpe R d1e nterLiryR‘ represents aryl (preferred), which is
unsubstituted, m@@ |di@ @ tri@ektitfel @ERINttHR @bstituents are independently
selected from theg'P”Q‘[ﬂ’ﬁSt"@ 6 ﬁs)lallgl{(q1.1)qg)xy@fogen and frifluoromethy;
or R represents l(n%lfulﬁdae'tepgﬁk y The
13) A further em&om@mmn@fatesﬁoeqmmqs g formula (1) according
to any one of er(bfd)nente&ﬁﬂ% rﬁreln R? represents hydrogen (preferred), or
©e= stereogenic or
14) A further emgy W nre[m@ reEt@rtﬂcOQ?ogds of formuia () according

to any one of embﬁlm nts é $ 9), or y her n R re resents (Cis)alkyt; and R?
represents aryl, W}? ted%re rred), or o— or di-substituted, wherein the

nsubs!
substituents are(“ir@er});b Q! m  th glp consisting of (Ci4)akkyl,

(Cralalkoxy, ha.o&@mpmmal@ of formula
15) A further em‘ L n)ent mvetmg %ﬁtesh&@ompounds of formula (I} according
to any one of en@cﬁ reeﬁs&m E) ora)So 1m \AXeteHR %p%sents -(CHy)y-, wherein
p represents the iQdger St3er eoi somers O )
16) A further emflin@t @ﬁ@xb&kti% refkS toJdBoAds of formula (1) according
to embodiments 35t 1@IwBih [SOEBs Be integer 2.
17) A further emMin}értt &Fltr“ne%ntigf'elates to compounds of formula (1) according
to embodiments 354t 18 IweBih SHEEBE Be RN, e
18) A further em &R BbtinGon kefes @ cohBIMI 8 formuta (1) according
o any one of emHgdAEHAR) toﬁ?@wh&einﬂ&ﬁp&ﬁﬂ -CO-R™; and R* represents
(Cralaliyl, (Croi@reiid. & @@eydogioit he art .
19) A further emth DM@ @vertida @iatf3 Ilobbﬁ'uﬁl.lnds of formula (1) according
toany one of embba@enia)) fo 8) i@ d f Or
R ropresents (C QB YERITIEPS G0 S
20) A further emll@(hr@jt NEC@4dn Feld@ ko compounds of formula (1) according
to any one of embed‘@ﬁrb b's 17{ v«'hﬁn gs’represents hydrogen.
21) A further emi@din@r@@IB:@Bnti@ Aeles to Fp@pounds of formuta (1) according
o any one of embpdimklél yor t) h?O)SwhefreS B represents agroup -(CHa)y

i ntended to nean al so

a single compound,

salt, or the |ike.

Any reference to a
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(1R 2R 4R)-2-(24[3-(1
womosnszes H- Benzoi m ¢l azal - 2- O)’CT/]B20081051599

- propyll- nethyl - anino
22) A further en}uo@r'wem M lh; iﬁvéthathQlcoylLon&s ny)rmula (I) according
to any one of emG)ljilﬁlEtSZ). 1021), 2@ repBsen@ Meinger 1 to 3 (preferably
20r3). 01
23) A further em@oﬁirﬁg\t 2 56; iAeFia)rrragtesQ)'c&JBun{s Jf formula (1) according
to any one of emifobimB@ MBED. Wik-gh@ 2Ocdentne Yidhyr 3.
24) A further embofirhefd BMJ iwﬂﬁlr&’ﬂt}é%&ﬂioﬂ@ bt formuta () according
to any one of 'emt@dinhr}é |1 ))ozﬁwhp]eintn @1!e§$lk3 the integer 2.
25) A further emhbijirﬂ‘ey (% lh@r[vegtionz-}la&]loaﬁﬁoumg of @rmula (1) according
to any one of emﬂadh@ﬁsé)}'_b ’24), wherein R* represents (Cy.s)alkyl.
26) A further emdokert SRinARRptdhR)etes Brngdands br Brmuta (1) according
to any one of embodfminlsH) Bem#ednnni dazol - 2
W represents heterw )Vh.lcplf I{Wliut*ad,ﬁppetd hylﬁ sutgtituted, wherein the
substituents are mdeﬁeo ntlyeie 2«1 1)om @e ﬂout @Ps?tmg of (Cis)alkyl,

(Cia)alkoxy, halo en, cyano, trrﬂuorome I, dnd trifluoromethoxy;

or W represents T);rot{ﬁ seIeCied Ly ”2 2. 2] Q ct-5-e

0 3;%@

Im yﬁ prop
y1] negbyl am no} et hy
2?) A further mb y 5 ?|>n 11U0r 0 omeourrl%c:!f2 rmula (I di
er emb (\5 21 2?)2\]: 6 é (1) according

to any one of emb erein W represents a benzimidazoly!
group which is u b ute mono— di-, or tri-substituted, wherein the substltuents are

independently seéc;LRTmZBe M)congefng 2'(0(4£k3 (614)alkoxy halogen
cyano, trmuorom&hbﬂ-aﬁerrﬂl(or%@thom laz G}Lzml%zoy[ is substituted by

R®, 3‘, R?and R‘”]_V\)ﬁerep yuiel7 b} R"greds {rwe}d sorgprmya (1).
i noyel fiy5-5-(3-fluom

RS

20pheny1l) - bi cycl o[ 2. 2
. 2] 551-5-en-2-o0l:
(1S,28,43)-2-(2-a3-(1

- H Benzoi m dazol - 2-y1)
- propyl ket hykami no) -
et hyl ) - 5-(4-11uor ophe
nyl) - bi cycl o[ 2. 2. 2] oc
t- 5-en- 2 51

i e e p— 7 em &P e~ Yy m
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(1R 2R 4R)-2-(2-[Meth
woosnse Y| - (3- phenyl - propyl v @cumsasisise
, r ni noket hyht-- 5- phenyl
28) A further em'chrLeQ M g:ul irQe{ntgnZelags]toQ&]Eoﬁné'of%nnulé (1) according
to any one of emlfadimer%'1 )Ql?;), wherein W represents
(18,28, 48) - 2424[ 341
/ n20| m dazok2-y1) -
*< lpr - met hyl - am nol
yd ) 6- met hyl -
Rs 10pr opykbl cycl o[ 2 2 2

29) A further emfo in n re; ounds rmula {I) accordin,
o :):my one of em "iuihﬁl’tsz% 044 28)2:%:2 qm § ff . e
R® represents hyJEbe & @%}%t ene] d azol - 2- y
R, R® and R® bl i@t dtipder &rcEer{] @Lyaiiyt, (Crepalkoxy,
(Crafiucroalkyl, of @biiypbipy. 6- Mel hyl -
30) A further emﬂmrﬁ@yﬁg\}ive&iyrﬁiat&[to%ngung ])f @rmula (1) according
to any one of emt@diments 4) @ PP, @er@ |W;represehts
(18,:25, 48) - 2- (2-[ (3- (
2 Fvﬁen20|n1dazol 2-y1l
‘?*( |) Uoﬁyg met hyl - ami no
N pgtawl ) - 5- et hyl - 6-
# phenyl -bicyclof 2. 2. 2]
wherein one of R RB 102 Ao in EdLitipn 4 of the benzimidazole ring.
31) A further emllaér(erlth%Rﬁiﬁ)re]’at&'ioéo%ﬁo&{s 3%m1ula ) acéordiﬁg
to embodiment 301\Ih‘|er£w&jmm dazol - 2- Yy 1
- propyl ] - met hyl - anin
/ >/thyl) 5- net hyl -
'~< pheqyﬁ t Acycl o[ 2. 2. 2]
- en-2-51;
4 (13,33,48)-1,2,3,4,9,
wherein one of R];Q" m%@(amgxp(esgmah%g%@)& position 4 of the
benzimidazole riny/ ons&NRfmﬁ‘ﬁyl&dmy‘a{d Be rbr@iri}lg is selected from
the group conéistﬁgi ofﬁydi'oﬁraza@en, @1-4,)alkyl, and (Cys)alkoxy (especially from
hydrogen and (Cryeflofyr opy| ) am noet hy11-
1, 4- et hanoph en
ant hr ene;
(1R 3R 4R)-1.2,3,4.9,
10- Hexahydr o- 3- hydr ox
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(1R, 2R, 4R) - 2- (2- (13- (
wo 2esns2670 1 H- Be nzoi rni dazol - 2- Ycris2008/051599
1) - propyrj -wet hyl - am
32) A further emgogr)leﬁt @thhryént)m'reﬁt'esttohém@%@ l)f Formula (f) according
to embodiment 323 w&érlsirhl& rﬁys&ls n [ 2. 2. 2] oct
_5- ep- 2- 51;

/) 5295, 45) - 2- (24[3 (1
-*< H- Be blnldazol 2-y1)
pyg met hykam no) -

Rs ethy5 5-oxazol - 2-yl -
wherein one of FlQ(bL!'r RYi Q(Ic1gllk2(y (Zspega;lyawglxt)x_y)a position 4 of the

benzimidazole riry, G nga'Fé(J'- R" is hydrogen and the remaining is selected from
(Crojalkoxy (espefidbRetiR, 4R) - 2- (2{[ 3- (1
33) A further em%ir’Bﬁ 1#] Za()rivemimdeatéﬁlcdm?omég 5 Tormula (1) according
to any one of emtp:fn@py}b tq 32), W@texlrwrlepre@m no b
et hyk) - 5- oxazol -2-yl b
‘<f:];§zflolz 2.2] oct-5-en
£6315) 2-(2-{[3-(
ﬁ 4- Met hoxy- 1H benzoi mi
wherein two of RdﬂZr&[ areZn' pysao) 3 @rr ﬂr&bé]:tn}lm the benzimidazole

. ring; wherein saidt\nhy RRM B p@ﬂarahlycliffere)t #95 faydrogen.

34) ‘A further em@hhe@fﬂthe}fnl:entihire@t&@: compounds of formuta (I) according
to any one of embb@Enﬁ_’ ni 33Q\ah@3® Weeless@N- 2- 0

(1R 2R 4R) 2-(2-([3
4 Mel | i oxy-1H benzo
azol - 2- y5- propyl i
et hyl - ani naFet hyl ) -
£ 5] ph enyl -bi
cycl o[ 2. 2. 2] oc155-e
wherein R® andn R1ég'3 Tdependently (Cs)alkoxy (especially methoxy), and
Rrepresentshydn()girs 25 45) 2 (2 ([3 (
5, 6- Di chl or o- 1H benza
i m dazol - 2- 0- propyl ] -
met hykam no) - 55v1) - 5-
phenyl - bi cycl o[ 2. 2. 2]
oct - 5- en- 2 51

e e
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( 1R2RAF) - 2- (2- 4] 2- (4-
wo asnz2e9 MEt hOoXy- 1H benzoi m dacrmszsmesisss
zol - 2- 34) - et hyl } net hy
35) A further eml)oair@mf mQM&LJ%)éth)o'coaﬁodnds of formula (1) according
fo any one of em@dﬂ'@ﬁ)’)koi@i\rh@@ﬁ@dm@&a&s 2.21 ’
ogt - 5-en-2-61:
</ [5(1526, 46) - 2- ( 2- 113- (
{- 1sopropoxy- 1H benzo
i W dazol - 2-0) - propy! |
R5 - net hyl - am no) - - et hyl
wherein R® repre;ems\.rhydrogen (preferred) or (Cis)alkyl; and R® and R” independently
represent hydrogdd; k{?&ﬂly/l of d@sjny(:\ylgﬂls @{e@nde@ly L@%Jbsmuted mono-, or
di-substituted, w@neu' BaSI sé)ﬂltu@ |%|Tepem(er1y selecied from the group
consisting of (Cypalk Yal aloggn rifl thyl (especially R® and R
both represent un-spx?f’-)f)t%g;z phe%)ga)h ? im? L[DTmS l( ef
36) A further emg;@ 6 Wlonleftesf ccB@ﬁ(E 6 r‘ormula (1) according
to any one of embroﬁm ? I35) \Q’xier)R re] resents h%dﬁ)%nf
37) A further emla? ent gvﬁ 1rﬁect n reétfsh;yq ountB of formula (1) according
to any one of em %"ens H to3 whEﬁm R rep S n
38) A further em?inﬁre tf th%nveétw reEtes(? pounds of formula (1) according
o any one of emszxm( g 1)(015?wh r n gpr O R™.

38) A further em?dl the invention relates to compounds of formula (1) according
to any one of t 1)6(},]%)(] rem W re ese ts_-NR"-CO-R*? and
R™ represents ( wh| islunsu d, mono- i-subsfituted, wherein each
substituent is lnd ]te l%’;l the rou (Qn5| % )alkoxy

| - met hy ~am nol

10propy0-3H—benzoinid
azol -4-61
2-(3-112- ((1R, 212, 412
) - 2- Hydr oxy- 5- phenyl -
bi cycl o[ 2. 2. 2] oct-5-¢
n-211) - et hy6- net hyl -
m no}-

pr opy0O- 3H benzoi m daz
ok4- 61;

(13,58, 63)-6-(243-(7-
Met hoxy- 1H benzoi m da
zol - 2-0) - propyl Lnet hy
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40) A further en()olin?ént gf %e irﬁ'e%%n'reares(to%z{nwﬁxs h’%rmula (1) according
to embodiment 11.41361n(af2easmtphf¥zlbly zfu &ﬂfxe&{lo&ng characteristics are
present: 3-blpyridin-5-yl)-pro :
= Xrepresents p?rqn ﬁr;ng?d |(;nd E’t:%?@torg a bond; or
0 X:eprese;nts ptﬁr@w‘n ! yttgF o a nd, 2!]d
R"and R’ togélt@:tfomgle f@gﬁen? 0 |
(1R 2R 4R)-2- (2-{Meth
¥Xy143- (2-rnot hyl -furof
zez,:2 3-bl pyridin-5-y1)-p
EEYtle bsterbiyTiiopio et piplia)hwed) of R

R, if not indicated otherwise, represents (Cy.s)alkyl; aryl, which is unsubstituted, mono-, or

di-substituted wrﬁrﬁrétheyslubstlbelnt e 'Fdfft ?ntl se:jz‘rd from the group

consisting of(C1_t§alkyi’§’C1§ alkoxy, and oge or binsubstifufe teroaryl;
R?, if not indicate rep nts dr n“(C15§zlkyl oghenyl

R® represents hydﬁ)&ﬁ ér %O Il 24( ]
R represents (C& ity i@y, Bcph@nyt| - bi

n represents the Qtéégi, 0[ 22 2] 00| - 5' en- 2

B represents a gmuy-@Hzﬁ-t\nha¥igm rﬁﬁ;erhkylla in'te&m 2 3;

A represents —(CI@)L—, wherein p represents the integer 2 or 3;

R represents (CJi@PY 1) - 3- met hoxy- 2- m

W represents un@gstmj%yemﬂ_ycksﬂbgimtm& n‘.MJaIkoxy, or heteroaryl
which is unsubstitutfd BrQ@d—s&ﬂﬁMid@1;4)alkyl;

or W represents a{‘d:on.() Secetids 1R, 2 RAR) -2-

dr oxyy 5- p g dbi cyd,
/ o[ 2. lens 2-y1
ﬁ< I eléﬁg- | am nqQ}
-pt opy 1) - 3- et Hoxy- %

R5 mot -hox{irel hO- 2- mekshy| e

wherein - pr opi onami do;
R® represents hycfdge(@&(;)ﬁlkﬂ ((15 28, 43)
R® and R’ |nd2),en|dqyld Ifee%eyt Hgd:ogyh é%yplkyl. lgrj phenyl, which is
independently ”Csf}’ﬁ"l‘“?ﬁf 2 Zanozlfsdteid 5|';ereé1n the substituent is
2-y1) - et hyl ket hyl -
i no} -
10pr opyl ) - 2- met hoxy- 2
-nethyl prop|onan1de
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- 28-
‘WO 2008/132679 I\I' ( 3' | J 2' 81828, 48) = 2TCT/[82008/051599
' Hydr oxy- 6- ret hy1- 5- pr
independenty s | o L EMAQ [ ooy R B TRT both represont
unsubstituted pheny®~ €N- 2- yO' et hyl Jerhy
R® R® and RY htﬁﬁﬁdﬂ@}eﬁr@'\tm@m Boof@R t(Crs)alkyl, hydroxy,
(C1.5)alkoxy, -O{q@(%y)alk@_ (@@@Wy ﬁ@tuch)g)lioxy, -CO~{Cy.s)alkoxy,
(c1.z)a1kow-(c14)glfowordqHﬁ%icwgy(yl geﬁslciw, ﬁsﬁ’ﬁ R" independently

represent hydroggn, ogen, (Cis)alkyl, hydroxy, (Cis)alkoxy, -O-CO-(Cis)alkyl, or
it (18
-CO-{Cq5)alkoxy); !

R" represents h)L)t &1,%4@153 lla%’ 2 R' 4 R) -2-H
R™ represents (d(éallzyg%i}{\ is Slm&eh] M(lno—, 5’ di-substituted, wherein each
substituent is ind@(fn(@:ﬂbésllected from the group consisting of (C1.o)alkoxy.

bi cycl o[ 2. 2. 2] 0oc85-¢cn

The compounds _02fo_rr}{1la }{)angy J’e]e(;genic or asymmetric centers, such as
asymmetric carbmnhﬁl cﬁr{@&ndsn@)}m'ulgl‘ ngspnyﬁé present as mixtures
of stereocisomers B‘pr%tlyhaﬂrysteaoism Mb@%sy)ﬂaeoisomers may be

separated in a manhydown R a afsophkillgopritihe ihy | - pr
Where the pluraOfﬁ;h ® na:rﬁ)rd@fpounds, salts, pharmaceutical compositions,
diseases and the 5¢\phis(ig’j}ner8<{§ o @e(eln:b@),a #3e cd]ngo)md, salt, or the fike.
Any reference to 200*[556@ br@atYee Hudres, h@/ol(i’ezﬁrf 0 be understood as
referring also to ‘ﬁ?h@eny‘i espb:ial@Wba@fc@ti_caﬂ/_a@e)atable salts) of such
compounds, as a@reptiaﬁeguj %qqd_iexz_ y] ) - et hy| -
The term "pharmq’(mtt:ahyy(#ept@lﬂq'altﬂ @?rs tppn@W@rganic or organic acid
and/or base addi@u W|Rﬁaﬁmr@g mtﬁ@kvmn for basic drugs",
Int. J. Pharm. 198?, WP1:2'?.’ N_ dl n.elhyl _ pr 0

pi enam de:
In one embodimeMx(n@ss {f [Jr@rteé c(orﬂpdeQcR?rm@IR)) are selected from the
group consistingt?_ 1_ | ydr Oxy' 5_ nmet hy| _
(15.,28.48)-2-2{iHH Wdz&?blb—;@y@*e@fa@qo}%t_hyl)—5—phenyl—
bicyc'°[2'2'2]°c“?1‘gc?bt -5-en- 2-y¥ 5-ethyl

(1R.2R,4R)-2-(2-{f3-{1H-Benzoimidazol-2-yl)-propyl}-methyl-amino}-ethyl}-5-phenyl-
bicyclo[2.2.2}oct-5-en-2-0}; ’ .
(12:23,[48)-2]-(2-{(5[E1Bbryolmiia%[gylgppo}ylpn!‘etglpaMr!o))et?xyl)—S-((i-methoxy-
phenyly bicyclof2.57Jo HpxXy- 2- met hoxymne
(1R 2R 4R)-2-(2{B- WY Hermojaddbt L SbB - kAN amifdi eBy1)-5-(3-methoxy-
phenyl)—bicyclo[Z.pZio(Bﬁ&m; d e, 4

(18, 2F2, 45) - 2- (2- 83- (

1H Benai m dazol - 2-y1)

- propy8- net hyl - am nol
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(1R, 2R, 4R) - 2- (213- (4,
wosew G- Bi S-trifl uar omet hy lcrmszososiss
-11-1- benzd&t m dazol -
(18,25,48)2-(2-{p3-lyt Qe RO d-dyi- IR kAt Lol ey )-5-(2,6-dimethyl-
phenyl)}bicydiol2.eoct-B-iy 0- 5- phenyl - hi ¢
(1R,2R,4R)-2-(2] 6!11 %I[Z(?md?ol Qj])—%llmeﬁyl |m;}_—e2yl)-5—(2,6—dimethyl—

phenyl)~b|cyclo[2 5—en 2-ol;

(18,28,4S)-2+ (2—{§ '{ 2]-BSnzo gazo 42g pro§lin§thy! {ng Zf&yl)—S o-tolyl-

bicyclof2.2.2]oct:

(R2R ARy 221k I-ZB'e%rlidQMyproglﬁ—rnzwaoﬁelyl)—s -o-tolyk-
bicyclo22octsa-430NZ 01 M dazol - 2-y
(18.28,48) 2-2-[3- (e Phidd-irpB Ry - metammna)yn) 5-m-tolyk

bicyclo[2.2.2]oct-5-en-2-ol;

(1R 2RARY2-(2-{Bsf! rIZ(]mldgol ﬁhwﬁlwahytﬂn W&yl) -5-m-tolyl-

bicyclo[2.2.2]oct-5ren:

(1SyZS 4S)- 2] (2-{1 gj:Benzmmldazo yI?propyl?met? lelno}—et yl)-5-p-tolyl-
bicyclof2.2.2]oct- 5 n-2-ol;

(1R,2R,4R)-2- (2{[6 wr%nﬂxﬁ) Zy@M&r{e@ﬂaﬁ'«iﬁoﬁe@w)—5-p-to|y|-
bicyclol2.2.2loct- 5ot NOW- et hoxy) - 1H- be

(18,28 48)2-24IR(F-ebEriothgezot v p@pyly'rletk/r;‘ml@}pyyl)—5—(3—ﬂuoro~
phenyl)-bicyclof2. 2' 2|oct ﬁae{-nh | - am n 0?

(1R,2R,4R)-2-(2- { qumldqsol Zﬁﬁpé)ww hyt.ﬁn &)V&yl) 5~(3-fluoro-

phenyl)—blcyclo[z Zﬁ 2
(18,28,4S)~2—(2{ Behzofmidazol-2- |9p opyleet?Ir;]xmmo}e y1)-5-(4-fluoro-

phenyl}-bicyclof2.22 ]oct -5-en-2-ol;

(1R2R4R)-2- (2-{[6 ArSerdmnicAdS)y-popyk-radthyBedinoBllyt)-5-(4-fluoro-
phenyl-bicyclol2.2 2Rt hOXY- 7- met hy 1

(18,25,4S)-2+ (2—{[3_ (Iilqenb)epﬁzot?rylmoydlhrztw‘-am@}-egyyl) -5-pyridin-3-yl-
bicycio[2.2.2]oct- 5 | _

(1R,2R.4R)-2-(2-{[ (@p;enzo oI ZéllHﬁj I|] r%éthygmlrﬁhethyl) 5-pyridin-3-yl-

bicyclo[2.2.2]oct-5%€n- oI
(18,28 48)2-(2-FL Benglmgsyopzlylg[o:gu rrgtnylgll BGLyi5-naphthaten -

yl-bicyclo[2.2. 2]oct'5-5n'2eln -2, 31;

(1R2R4R)-2-21§- dl—an%yR‘daeﬂoR)ya-;ﬁgpy(-r@A/[-a&nofetﬂyl)-s-naphthalen-z-
yi-bicyclo[2.2.2]oct- 55[\.2@ met how 7- net hy 1-

(18,28 ,48)-2-(2- {[aq_q_sﬁ@ﬁ.iaai R vy, e V@s phenyl-
bicyclo[2.2.2]oct-5- e

(1R2R AR)-2-(2-[2- I—hBen%gazol 1) eth% [nethb amlno}-ltflyl)—S-phenyl

bicyclo2.2.2Joct 5 n =2
.2.2]oct-5-en-2-51

(18, 53,65)-6-(2-{[3-(
7- Met hoxy- 4- net hyl-AlH
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(15, 28, 43, 5R) - 2- (2-{f
WO 2008/132679 3 - ( 1H Benzoi m dazol - Pcraseeswsises
-y1l) - propy#t-nctthyl -a
(18,25 45)-2-(2 (A BV Y@L Wity BetrRAink} @6¥6-pheny-
bicycol2.2.2loctF3a-3heny| - bi cycl ef 2. 2.
(1R2RARF 2210 E@Ectmaﬁol-zgimml) methyl-amino}-ethyf}-5-phenyl-
bicyclof2.2. 2]oct K] 2 R 4 R 5 @ %
(18,28,48)-2-{2- { nyl=pro| Amino]-ethyl-5- he I-bleyclo[2.2.2]oct-5-en-2-
(525492 0 g PSR S AR

(1R 2R AR} 2-2 (- J%Q/MJde] J'Fﬁyts PV 5oz 2 200t 5-0n-

2-0l; m no} - ef .
(1s,2s,4S)-z-(z{[sqaﬂ-Bbr@n(nl@alzc%t@ib@l[—n@thy@@ao}@tml)-s-methyr-&

propykoicycol2 2 gen2:, 1' - | sobenzof ur
(1R,2R 4 R)—2—(2—{a—ﬁ —Es_erso_inﬁalzol-zyl)—propyl]—methyl-amino}-ethyl)—s-methyl—s-

propy[—bicyclo[2.2.§z]

(15,28,48)-2-(2-{f
phenyl-bicycio[2.2

(1R2R AR} 2-2-(BENZ R hed O Rz L 7e i tho)ethyiy-5-methyi-s-
phenyl-bicyclo[2. ZP]BCEBFBIyZJ:] net hy | - am nol
(18.35.45)1,2,3,4.90- r—by@m g-hymp{{m@r(ylbi@@eyz@idazol-z-
ylpropyl)amxnoeth*fl}@&1 an??ia@'@tea nc- 2 W SO
(1R,3R4R}1,2,3 Qe'l I-E)ahfch)F g’ﬁ y—3§\l n6t|1yl -N-(3-benzimidazol-2-

ylpropyl)aminoeth: } hen
2-(3-{[2-((15,25,4 Hydrox g;g]é yHbic m 2. 2%ct E(en 2 yg—l(hyl J-methyl-amino}-
propyl)-1H-| benzorﬂ;aa Q;x%em € zol -
2-(3-{[2-((1R2R4R)Y- @mrp;l’ 59@%11). ymoﬁeﬂiohydn-z yﬂ&ﬂyl -methyl-amino}-
propyl)-1H- benzo;[mﬁ@lle—#c@imhlyz*m) me ter;

2-(34[2-((18,28, 4@@@p¢jxylegwérbp'@y@1 2{91? en-2y1)-Ghyll-methyl-amino}-
propyl}-1H-benzoi 6@?%:ﬁt§)gyhzam1meihy§:6eb enz O

2-(3H{[2-((1R,2R,4R}-2-Hydrexy-5, herﬁl- |cyc|o 2.2 2]ect-5-en-2-yl)-ethyl]-methyl-amino}-
propyh-1H-benzoil i% %gy aac%gng?y esler; (a % ]e t;',y

(18,28,4S)-2-(2- {[ (. &n! Hazot=2yl yl]- thy noj= 1}-5-thiophen-2-yi-
bicyclof2.2.2]oct- rT2(oI I_l' Be nzorm d az Ol =

(1R.2R 4R)2-(2-{B-HGRerRAmO420y/4- y}d‘robva{ieh/)&nmo&ml)-stmophen-z-yl-
bicyclol222Joct-sterrpdly €t hy g- 3' Nspi r o( bi
(1S,2$,4S)—2-(2-{[&( Pnﬁ)J’m?zo? yIE)IoaIthaﬁ@no)zthyl) 5-(4-methoxy-
:)1h:,nzyll?),_:;ﬁI_(()iiz'l'z(?lo!jt-égeé‘bnogazoI -2: HI?%oﬁrémaeip ammSoi etcl*?yl)—s -(4-methoxy-
phenyl}-bicyclof2. 1 Bct % Irs

t-sinnij;g%fda?oﬁzwépggyﬂ-méthyl—amino}—ethyl)—ﬁ—methyl—s—

conpounds of the
above list constitute
a particular

sub- enbodi nent .
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5-p-tolyl-bicyclo[2. 2
WO 2008/132679 2] oci - 5- en- 2- yl PCT/IB2008/051599
ester; IlsoBBublic acid
(1 8,23,48)-2-(2-{6-11 H-Benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-(2-methoxy-
phenyl)-bicyclo[2. 82,]02-8%—48) 2- ( 2- 1[ 3- ( 1H
(1R,2R4R)-2- (2—{[3-6 élﬁlzmldml Id/&z(@/l]-megﬂ ayulo) ethyl)-5-(2-methoxy-

henyl)-bicyclo[2.2.2]o -
Phenyl)-bleyclol ?6 - am no)
(18,25,48)-2-(2-{[3- 1 dazol 2—y|)-pro yl] methyl-amino}-ethyl}-5-thiazol-2-yl-
bicyclof2.2.2]oct- -5 e

o
(1R2R4R)-2- (2-{[5 m( I;%nznr oML PREAYhdordByiy-5 thiazora-yi
bicyclo2.2.2l0ctdeBHE | O 2. 2. 2] oct - 5- en
(18,28,48)-2-(2-{F3- QH—B}:‘IZC@@ztzceafyl)—propy! -methyl-amino}-ethyl)-5-oxazol-2-yl-
bicyclo[2.2.2]oct- q-esﬁ)b ut y r | C ac | d
(1R,2R4R)-2- (2-{(3 mlﬁerzwld%c’%-y_}—@pye r?thylamlga}_-e(hyl) -5-oxazol-2-yl-

bicyclof2.2.2]oct

(18,28,48)-2-(2-{ E‘ji—%\e OXY- 1% g mmldazgéyg—rropy% mg{\ :l'ammo}—ethyl)-S-
2

phenyl-bicyclo[2.

(1R,2R,4R)-2- (2-{@ 4 M&ExlﬂMJbe)\zolmcdazol -2-yl})-propyll-methyl-amirio}-ethyl)-5-
phenyl-bicyclof2. 2]2@;&-51(?20# 1 1 uor o- p h e ny | )

(18,28 48)y2-(2-{[By(p. Q‘;Iy:@*o(y-[ b@wzoﬂ]idaZo]—Q@lB)topyIBnet@I—amino}—ethyl)—5—
phenyl-bicyclo[2. Zﬁ]gczs— ob ste d

(1R,2R4R)-2-(2- {iB g 6% (S)I-Ii lierEmmgz&(il le) propy{]-methyl-amino}-ethyl}-5-
phenyi-bicycio[2.. 2

(18,25,48)-2-(2- {[ oiy 1 I-T?Llnzmmldag %—ylﬂp[o;gl,l m(,-thyl—amlno} ~ethyl)}-
5-phenyk-bicyclo[2k ] -@n[lzlm m dazol

(1R,2R4R)-2- (24&3 cs,p[bfnrﬁtﬁb)&ll] ber%fdzhoyzlyr;;ﬂm nrathyl-ammo}-ethyl)-
5phenyl-bicyc|o[zgjz]ect@{enhyd ) -

(18,28,48)-2-(2-{[&(5- @e@qufq—l W@ﬁn@azﬂﬁemwem)bamino}—ethyl)-ﬁ

phenyl-bicyclo[2.2; 2] 2 2 2 OCt 5
(1R,2R4R)-2- (2-{[3— ethoxy 1 befz%mnd_azol -2-yI) propyl]—methyl amino}-ethyl)-5-

phenyt-bicyclo[2.2. 2]oct n -2 l

(1S5,28,48)-2-(2-{ ($ l@emw%gtdyl(;H bgﬁgolmgazol -2-yl}-propyl]-methyl-amino}-
ethyl)-5-phenyl- bxr(/cﬂ;[& 220%—94R) 2 - ( [ é ( 1
(1R.2RAR)2-2-{7- @ R Za iy 1 Iﬂ@ﬂ(ﬁ"daz@?yb‘p}))yl]—methyl—amino}-
sthyl)-&-phenyi-bicyqfglp- :@Wq ]\20mgt hy| -am no

(1S,25,48)-2-(2- Q-@P%Viszmmldazol -2-yl)-propy|]-methyl-amino}-ethyl}-5-

phenyl-bicyclof2.2 ]oc
Ktho Y- 1I—Tb??|m|? oI )tpro% -ngthﬁl -amino}-ethyl)-5-

(1R,2R 4R)-2-(2- {[I (7
2-yl est er,;

phenyl b|cyc|o[222] C 5— ]
15Isoburyric acid
(12, 23,43)-2-(24[3-(1
H-benzginidazol-zryl)
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WO 2008/ 132679PC
woa0sn32679 |/ | 132008/ 051599 - 32 -ecrmszo0sm0s1599
| sobutyri c®acid
(15,25 45)-2-(2-0- A PRth 2R AR imicro§ s B-strlyfmiyiaminay-sthyi)-5-
pheny-bioyclo[2. 2R bd-d3@p2 OI M dazol - 2-y1
(1R,2R 4R)-2-(2- {92 1_4ﬁftr@<pyqbe]1mu Iﬁ—xy)feth_ylarmyﬁmlno}—ethyl) 5-
phenyl-bicyclof2. Ct-5x 2)
(18,28,48)-2-(2-{[%(7-1s9j -1H-be; 0|m|dazol 2— 1)-propy]-methyi-amino}-ethyl)-5-
phenyl blcyclo[2.2. ]oc[‘géf ;1 |H g r pyB ’ ’
(1R,2R4R)-2-(2-{ 9 sQLpa(y— ‘b;z-la rgogztﬂ 2 )5 pr(%ﬂ m%yl -amino}-ethyl)-5-
phenyl-bicyclo[2. Z)Qi)ct Rsi.er | sobut yric
2-(3[2-((18,28.480C- Hydoxy-s-phenyl -bicyclof2.2.2]oct-5-en-2-yl}-ethyl-methyl-amino}-
propyf)-3H- benzoi(n'giagl 42I8 48) 2- ( 2- { [ 3- (
2-(3-{[2-((1R,2R, 4@%%@*@6”'[?’”@3 %@F{ -5- 62-2 )y-ihyl -methyl-amino}-

propyl)-3H- benzo>)3n|da N
(1S,58,6S)-6-(2- {[ (7— et f% 20|m|dazol D M—propyl] -methyl-amino}-ethyl)-8-
phenyl blcyclo[3 o - X _

(1R5R BR)-6-(24: Uﬂ&tthJbenzﬁanztl €W doit- R arminop-othyiy-s-
phenyl-bicyclo[3. Zyﬁ)ll oh2..2. 290Cct - 5-en-2
(1S,ZS,4S)-2—(2—{[3—(y-*/le®gi—1@}§tl*’|yl-1I-E:[sr@;@bgpt—zylr—p'ro@I]-methyl-amino}—
ethyl}-5-phenyl-| bi(acé[iz Hz]oct -5-en-2-0l;

(1R,2R.4R})-2-(2] th -my t 1H-bynz az yippropyll-methyl-amino}-
ethyl)-5-phenyl- blg %gﬂé—eﬁb 12 w C(T gp (y
Tethoxy- phenylmhﬂ thl amlno}-2thyI¥5-phenyl

(18,28 48)2-(2-]
bicyclo[2.2.2Joct 5l M opyl [ - met hykam'n

(1R.2R4R)-2-(2- {Iz @.edi eh%l p}enyl)—ethyl]—ethyI—ammo}-ethyl)—s—phenyl—
bioyclof2.2 Zloct sBm2Rt hy 1- 6- phenyl - bi ¢
(1s,2s,4S)-2-(2-{[§,(@1—qiy[et@xy-gqen@]p@@]tnet@-ar@p}et@l)—s-phenyl-

bicyclo[2.2.2Joct-5- bst er I SObut
(1R,2R4R)-2-(2- {[& 4 Eanethoxy phenyl)—propyl] methyl~ amlno} ethyl)—5 phenyl-

bicyclo}2.2.2]oct-5-

(18,28,48)-2-(2-{[3-( ;ﬁ! gm%lpl%rﬁ )pro%l]—né:t%l-a& r[o}%thyK—S -phenyl-
bicyclo[2.2.2Joct- 5lr!-‘!'ob enzoi m dazol - y e
(1R 2R 4RY2-2-i3-RHBPYl R R G Fy e iR B8 5-phenyi-

bicyclol2.2.Zjoct-SePypk ) -

(18,28,4S8)-2-{2- [(gurp@tbww_ 5 )Gmogwwrmnobih@S phenyk

bicyclof2.2.2]oct-5-6nx ol

; 2loct 5-en 2
(1R,2R4R)-2-{2-], Furo[2 b{pyndm -5 -yl-| propyl)—methyl—ammo]—ethyl}—S—phenyI-
bicyclo[2.2.2Joct-

n20|

sobutyrlc acid
(1R, 25, 4R) - 2- (2- ([ 3 (
1

H benzoi m dazol - 2-yl)
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5-thi azol - 2-yl - bi cycl
WO 2008/132679 o[ 2. 22] oct - 5-en- 2- y| @CT/IB2008/051599
ster; WD *"
(15,25 45)2-2-{ 2D B &- A B 2B Rl sh LoB R 2 ino)-ethyl)-5-
phenyl-bicyclo2. 3P 1HO9 - 33-
(1R,2R 4R)-2- (2—{“%]6-%— rl Pr@Z 3ﬂel1|d|d5 yl}-propyl}-amino}-ethyl)-5-

phenyl-bicyelo[2.
N-(3{[2-((1S,25.4 dro 5— he l blc clo 2 ]oil %en 2-) yéethyl] -methyl-amino}-

propyl)-3-methoxy-: m xymel -2~ meth roplonamlde

N-(3-2-(1R.2R AR 2P )&J-Jpﬁe%’-cyﬁq)élz 516850 LD Wiy 1 mothy -
amino}-propyl}-3- &th m}th‘oxymethyl -2-methyl-propionamide;
N-(3-{[2-((15.,25,48)2-thBrixBE2 @hyi-biRelol b 210kd §-4G-3AG-bthyl-methyl-amino}-
propyh-2- methox;@[mgnz pr@])nar@df 5- en- 2- y 1

N-(3-{[2-((1R,2R, @gf—lgrfxy -5- pregwﬁlﬁﬂzﬁ%]ofﬁ é—en -2-yl}-ethyl}-methyl-
amino}-propyl)-2-me methyl propionamide;

N-(3{[2-((1S.,28,4 y-5 yi-bigyclol 2}oct-5-ep-2-yf)-ethyfl-methyl-aminc}-
propyl}-2,2- dlmet E&g |de£'§ a EZ ﬁ 6 i

N-(3-12-((1R,2R J’Qﬁlﬂy%r@!/ J:Hwe@ﬁZyl:lﬁlz 2103-5 ¥-l)|yethy|] -methyl-
amino}-propyl)-2 arm@py&pﬁmt hy | -am n oye
(1S,2$,4S)—2—{2—[lﬂeW*—;yridin%—yl propyl) amino}-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-
en-2-ok 5- oxazol - yl-bic clo
(1R.2R 4R)-2-{2-] [Ir!e?)z(s {zl]mb%tpm%l a@lW]—ef?yl}-%enyl—bicyclo[z.2.2]oct-5-

en-2-0l;

{18,28,48)-2-{2-[f (?I§o£u§o(m14 -yl ?rc!p?%—g qq srr% eth%}—ﬁ—phenyl—

bicyolof2.2 2Joct SE4ed ofd

“ R,2R,4R)—2—{2—[é-ﬂoRjn3rR,yl4rR)l)—'mgl‘ryl-enzm]—gﬂqd&ml(enyl—
bicyclol2.2.2loct53H-oDeNz 0i m dazol - 2-y0

(1 S,ZS,4S)-2—{2—[MeM(ﬁp’nyl'n—P-)d-m—m—eth&ﬁei)hﬂ@bicyclo[2.2.2]oct—5—

en-2-ol;

(1R.2R.4R)-2-{2 [V%‘(hyg (g h%/ollln% ;I yﬁ)pyl) Tmln%?th&}y &hlenb bicyclof2.2.2}oct-

5-en-2-ol;

(18,28,48)-2-{2| [F\Ee =3 anmQ Q); proggll)—ﬁmo] e%yl}—y p]-:enyl bicyclo[2.2.2]oct-5
en-2-ol; ester; Isobutoic acid
(1R,2R,4R)-z-{z-[l(leillﬁg’,—cﬁi5{;n4@9ropy2a n@etnilyb-Brenfl-bicyclof2.2.2joct-
S-en-2-ol; 4- et hoxy- 1H benzoi m

N-(3{[2-({1S,2S 48-&?6%152% 17\/0]0[5? ZQﬁW ﬁ-)l—éhyl -methyl-amino}-

propyl)-3-methoxy; Y\ gﬁi\yl ime |de
N-(3-{[2-((1R,2R 4, )2 i Tj 8

droxy-a-phenyl-bicyclof2 thl] -methyl-
amino}-propyt)-3- % %lbw gng dlf% 32 Zjé

-b-en- -yles er
Isobutydc acid

(1R 2R 4R)-2-(2-{[3-(
4- met hoxy- 1H benzoi m
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met hyl - am noj - et hyl ) -
WO 2008132679 5 - p hen y | -bic ycC |l o [ 2. 3 pcrm200s0sise

2loct -5-en#2-y1
N-(3-{12-((1 s,2s,4®$1-|;&5x§—6-metM@propyl-bicyclo[z.2.2]oct-5—en-2-y|)-ethy|]-
methyl-amino-pri@y ) ik 8y 2 BR GBIy B Ak B 2 Ebnamide;
N-(3-{[2-{(1R.2R 48)2(HFr B QthyL:5 Brgpyi-bicyclof2.2.2]oct-5-en-2-yl)-ethyl}-
r;j:z[lza(m:r;o;—gr;f)yg—wm Ttl@ynﬁt@!ﬂﬁdi[methyl propiona;mi;e'th .

n-2-ylyethyl}-

methyl-amlno}—proc ;? mMelfoxy22- met Xymel hy&ﬁit I-p |onam|de
N-(3-{12-((1R.2R 4Rﬂﬁ 9 thyAS prmﬁ L L -5 en-2-yl)-ethyll-
methyl- amlno}-prm:f r‘lemlzmthd(athQII—ZN aﬁeyyap)oplonamlde
(15.2R 45)2-(2 [P HEER el bRy Ry byik @i A D BYi)-5-methy-6-
phenyl-bicyclo[2. 2[2]py5p|er)2.ol5 p hen y | -bic ycl
(1R,28,4R)-2-(2- {%ﬁ-& ?Z%Jdﬁt%yu—@gy!éﬁthyzmav}fthyl)—5—methy| -6-

phenyl-bicyclo[2.2
N-(3{[2-((18,2R.435)-2- H roxy-5- methyl -6-phenyl-bicyclol en 2-yl)-ethyl]-
methyl—amlno}-prof)' n& If (jC(' j?rg )}z pionamide;
N-(3-2-(1R.2S 4% iy 5(m2tﬁy|te h"e?hyl GIC Fero Lo 2- yly-ethyl]-
methyl-amino}-proyt- -4 nléhcb«@-ﬂ&]@dmmwd &-Zn@iqyf ppionamide;
N2-(3-{2-(15, 24D 2- B by TR S 5241y eyt methyl-
amino}-propyl)-1H@M o Bt Y dedmab - phenyl -
N-[2-(3-{2-((1R, 2@R)gy3@rbxﬂ{p@gy@_cyﬁo]2g@t:t -6-dn-2-@-ethyl}-methyl-
amino}-propyl)- 1Hmen@imiygzl 4-E 3clet@]ide'
(18,28,4S)-2- (2-{[5(? @waf)evzi) rr dczg & YI)—ﬂ'tpy_E F@th?—ﬁnno}-ethyl)—&
phenyl-bicyclo[2.2., 2]0 en-

%—be(]zmiq Iazol 2- propﬁ] m!e’tLq amlno}-ethyl) 5-

(1R,2R,4R}-2-(2-{[3- (4 oro
phenyl-bicycio[2. 2y]oc enzorm azo

(18,28,48)-2-(2-{1 ¥, c)hlorpaﬁrgtﬂy/h I-]—b'énEEEItiah)MlylFpropyl]-methyl—amino}-
ethyl)-s-phenyl-bi@ﬁ[iz.n@dt-s-eezt-oh yl) - 5-pheny

(1R,2R 4R)-2-(2{[p-(Z- @iorewthogp Hnzophfiaantb-ylpsogyll-methyl-amino}-
ethyl)-5-phenyl- bl(ﬁ;lo[QZ .2 5—eé§)t er:

(18,25,48)-2-(2~ {[:;iéi y}l—TbgzoxmldazoI -2-y1)-propyl]-methyl-amino}-ethyl)-

5-phenyl-bicyclo[2.2.
(1R,2R4R)-2-(2][ &Xy %-ﬁaen%%)ﬂazoi?z -yl %pylﬁ%hyl -amino}-ethyl)-
5 phenybioyalo22 R1of5- b6 T 1 OXY- 1H-benz
(15,25 48)-2-(2-1 0k, Mmelaz- Olben&muyéélo)z @ bdyEIhyl-amino)-othy)-
5—phenyl-bicyclo[Z.2.]!1@-’5-hxy—bl;-
(1R,2R,4 R)—2-(2-{[a(ﬁ?'-q&:iret@tyﬁ-ybpn}oim%\zoﬁhlé)nwl}methyl—amino}—ethyl -
SPhembirdeRBTHEYEP Y] 2. 2. 2] oct - 5- €

n-2-yl ester,;

| sobutyric add

(1R2R, 4R) - 2- (242- (7-m
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3,3.3-Trifluoro-propi
wo200813267 QNi ¢ aci d PCT/IB2008/051599
(13, 58, 65) 26- (2- {[ 3- (
(18,25 45)-2-2- {4 PR ErilR @iy - 1 HenDBIMZOy ¥oloyiFmethyl-amino}-
ethyl)}-5-phenyi-bigyq iR 22 dt-&-c2- Y npropy | ] me
(1R,2R,4R)—2—(2—{E3 h Efls tnﬁ)[aﬁmﬁtalﬁl—éfmlda}ol 28I1—pﬁpyl] methyl-
amino}-ethyl)-5- prﬁ% cIIo[2 bzi]o% &f ob

n
(18,28 4S)—2—[2—({3- -(2- ethox -gth 1H- enzoxmui:azol 2- yl] ropyl}-methyl-amino)}-
n oI !

ethyl]-5-phenyH blg

{1R,2R 4R)-2-[2( oxIerthl)xf) HLQQ{mgaaQIrZ Q]er)pyl} -methyl-amino)-
ethyl}-5-phenyi- bl@ﬂ[b Q]ma.‘geh wans

(15,28 48)-2-(2-{I§- A iy G F)ny- B-on2Bmidhd Byiypropyl-methyi-
amino}-ethyi)->-pidtprpstolepesy 14 benzoi m

(1R.2R.4R)-2+ (Z{HQE%Tethozl gelyl -1H-benzoimidazol-2-yl}-propyl]-methyl-

amino}-ethyl)-5- p bIC cI

(1S,5$,GS)—6-(2-{[ - eth J‘;ﬁnzmm e]zol 2b ropyl] methyl-amino}-
ethyl)—S-phenyI—bi(Q(M[@ Mp en en y

“ R,5R,6R)—G-(Z-{@-l7-ﬂe[th3y—42netg']1 N R =80 ;ﬁ)pyn -methyl-amino}-
ethyl)-8-phenyl-idychhis B dr@4np-o:| SObut ydc

(18,25,48)-2-(2- {I@@y’ [@k4 triﬂuoromethoxy 1H-benzoimidazol-2-yl}-propyl]-aminoc}-
ethyl)-5-phenyl-bi 01[52 22:155 e&gc) 2 4[ 3 ( 4

(1R,2R 4R)-2- (2 r mejjox feﬁwldaziﬁyl)-propyl] amino}-

ethyl)-5-phenyl- bl clo| 2 2]oct -5- 2 al;

(18,58,6S)-6-(2{] (4 %»9 I1 }-rgenQQﬁgag)l 2 yl?proM]Jﬁ‘Lthyl -amino}-ethyl)-
8-phenyl- blcyclo[3'2 eromy op

(1R 5R,6R)-6-(2-{3-1A Exdinkatybky-1 1Bz By ity bbby ) rethyl-amino-ethyi)-
g-pheny-bicyclol3B.2iptp@rpyet - bi cydo[ 2. 2. 2
(1R,2R,4R)-2- (2-{93 @tqenz@ud@qﬁzygmogy&mew pojethyl)-

bicyclo[2.2.2]oct- 5 e

(18.,28,48)-2-(2- {[l(fl;ﬁen? F%)yl) p?pyltnﬁthyi r['l rg} ettyl)—

bicyclo[2.2.2]oct-5:

(1R2R 4R 5R)-2- (4'{[3“?&@9%&4201 ;-yly%&] h%!rl am]w(Hethyl) 5-methoxy-
sphenykbicyclozz @2 @1 M dazol - 2-yl) -
(18,2848 ,55)-2-(BI3-0B8EAzH R b-Fy-brop @t yRe@iho-ethyi)-5-methoxy-
5-phenyl-bicyclo2@&: G]WiZ )I 5- p h en y | b | C y C
(1R,28.4R,58)-2-( 1 Be om?i:rzﬁ )-praryll- -amning}yethyl)-5-methox:
5-phenyl-bicyclo| 2F ?t %&2 2 &)f (5 Eﬁﬂix ?1 (?] ’ g
(18,2R,48,5R)-2-(. zouﬂldazol -2~ ropyl]- ing-ethyl)-5-metho:
5-phenyl- blcyclo[ZE f y(% acl aethﬂﬁg] é " v
- 2 ( 2 {[ 2 (3,4-d

|ethoxy phenyp- et hyl ]

- et hyl - arni nopet hyl ) -

5-

o oo~ e~
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spiro(bicyclo[2.2. th
. wherein the first 1

pr upi onyl am no) - pr opy
WO 2008/132679 ]_] - met hy| -arni noj | - etcrms2os0sts9
hyl ) - 5- phe¥yl - bi cycl o
(1R2RAR 58 2-[2- 83 B-BBpi@B 2y 0@ mahyl-Yrlino}-ethyl)-5-methoxy-
5-phenyl-bioyclol3gltc@¥2e: | Sobut yri c
(18,28,48,5R)-2- Q—t[j}i(‘ld-Benzoimidazol 2-yl)-propyl]-methyl-amino}-ethyl)-5-methoxy-
(E:gh;r;y;:?gc; :{QI[']%%‘ZS% 4<15 I é}_ly g T stha- gd thyl)-3'H
%Zolml aZol Y ﬁé}f ‘Hl aming}-el Vi o

spiro(bicyclof2.2. octane— -ISO N furan

(15.25.45,55)-5- Pl @ AN B, zQ—Q))—pch)r RN elmlno*} —ethyl)-3'H-

splro(blcyclo[2,2,mgiy-lscaerrﬂofﬁaala-&t h Yy I )

( R,28,4R,SR)—5-phﬁe1ﬁ-y4~(2brili@zye-h)@Ep@-m%yl-é?l}né}ethyl)-S‘H-

spiro(bicyclo[2.2. @t‘tan%J-eqqenzgway) $oiadt @ r;

(18,2R,4S,5S8)-5- %@1(1§ WEH %&yl) gtﬂl] aeth(l Tmo}—e‘(hyl)—S H-

mpoun"fs\si e abo é conFtltute ag %lcugnsub embodiment.

e qh OoXy- f’] prop
ylanlno) propyl] - ne

In addition to the £o nds of the above list, further examples of preferred compounds

of formula (f) are selec d fron] the %otjpﬁzonixsjng oé h en y

Isobutyric acid (]S stF) %ﬁ &:1—(151>e?0|r2d322]2 )G-Crtpw Bethyl amino}-ethyl)-

5-phenyl- blcyclo[2 2.2 2-yl gstel

Isobutyric acid ( 1H en20|m| azb -2-yl)-propyl]-methyl-amino}-ethyl)-
5-phenyl- blcyclo[ 2 2¥l£slerc

Isobutyric acid ((81§S)25-{[3418))9h22m téza-z-{)-[nrgw]—elethyl—amino}—ethyl)—
5-{3-methoxy-phegi-idyolGH 2@ s Byl =2 OPI ONYy

Isobutyric acid (1|R,a={,fﬁ)ﬁ-@-y3_(1p—pemzpjrytﬁ_z]al—2—mh-yethyl—amino}-ethyl)-

5~(3-methoxy- phepyl_}—b'a*:lfﬁ Zﬂ 5-en-2-yl ester;

Isobutyric acid (1 4 {[ H- E?I -2-yl}-pr ethyl-amino}-ethyl)-
5-(2,6-dimethyl-p §n12|?']§ 212 ePi%_Tﬁ !BT) (8)9 8
-é" EQZQ zol gyr] Prgyllxethyl -amino}-ethyl)-

Isobutyric acid (1
5~(2,6-dimethyl-p nylﬁrgj |(ﬁE 2Joct-5-en-2-yl ester;

Isobutyric acid (185’:‘0&)@-1'2 y-ﬂh@ beGrhicGkol-2- -yl)-propyll-methyl-amino}-ethyt)-
5-o-tolykbicyolo[2 £ AoRR5- @Ry 4R) - 2- ( 2- 1[ 3- (

Isobutyric acid (12 20?B)a-ithaé1tiwpimi l—é}ﬁ-‘fn@}ﬁ—yethyl-amino)—ethyl)—

5-0-tolyl- blcyclo[2.|2 - - Iestﬁ
Isobutyric acid (1S 25 43) 2 % [3-(1TH- benzpry idazol 2 yI)—propyI] methyl amino}-ethyl)-
5-m- tolyH] bICyC|0[2 § %oct -5-en-24] ester;

h30- 5- phenyl - bi cy
clo[ 2. 2. 2] od-5-en-2-y
1 ester; Isobutyric
aci d(13, 23;

45) - 2-{ 21net hyl - ( 3- py
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met hyl - am no] - pr opyl t
wo 2008132679 - TPt hy| -amn O) - 0141 1 »cim200s051599
5- p5enyl - bi*tycl of 2. 2.
Isobutyric acid (13]2!’01@)1'2—'(253-(elﬁenﬂmityzlol-zyl)—propyl]—methyl—amino}-ethyl)—
5-m-tolykbicyclol 2 glicesfer-2viks®O b U t yr i C
Isobutyric acid (&éﬁ 46) -2- (2 {[3 {1H- benzoimidazol—2—yl)—propy[]—methyl-amino}—ethyl)—
5-p-tolyl- b|cyc|o[2 a]_og -5 2 42 g <
Isobutyric acid ( 2R4 enzonml a methyl amino}-ethyl)-
g§ §>{y Zﬁow

5-p-tolyl-bicyclo[2. 2 2]0ct-5-en-

Isobutyric acid (IS 4L) 2 g {[%EM rleazg E @Q&p@ methyl -amino}-ethyl)-
5-(34 ﬂuoro—phenyl y):lo‘[2 2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R OH¥RE- hyd-(H—I&fﬁbuﬂ@z}ﬂi—@-ﬁr@myethyl-amino}—ethyl)—
5-(3-flucro- phenyl}—t:fcyclq{?é?]&hly-hni-a FFie'n o) et h y

Isobutyric acid (]S%S)ﬁét[:ﬁv-lbenzgmubz‘al 63ﬁ-g/-crp1] bethyl amino}-ethyl)-

5-(4-fluoro-| pheny gx
Isobutyric acid ( f gﬁg 'ben |dazol E)y% {)ropyd methyl amino}-ethyl)-
[2 2 e Te

5-(4-fluoro-phenyl |cyy

S
Isobutyric acid (&Gd él -2~ ;% ’Hg(hii;@l 2—y§-pn{pﬁ-methyl—amlno}-ethyl)-
5-pyridin-3-ybicyfiof2 321t 6-B-2-ABb-N OX Y -
Isobutyric acid (1%4”%&%{1%&@2%2 -yl}-propyf}-methyl-amino}-ethyl)-
5-pyridin-3-yi- bicyfmf W—P enﬁri ﬁtﬁﬂ 0 ny 1)
Isobutyric acid (%%4ﬁ [2 {[3 Ildazﬁ? ﬁﬂv;@methykammo} ethyl)-
5-naphthalen-: -ylﬁgéj ﬁ)ﬁ oct- 5—en-2 yI est .
Isobutyric acid (1 2—([3 - enzomudazqiz- h—yr p)]]-methyl—amlno}—ethyl)—
5-naphthalen-2- ylgchIEI é(L €n-; TeQe,rr Opy)i - (bl C
Isobutyric acid 1yﬁl4@£ (2—{2{1Qaeﬁmwz&?yﬁ:ﬂyl]zethyl—amino}—ethyl)—5—
phenyl-bicyclo[2. AZbct-5@SAvI@dter;
Isobutyric acid ‘?é@k%@b{@féﬁeqztemda@q -yethyll-methyl-amino}-ethyl)-5-
phenyl-bicyclof2.2/2] el l e
Isobutyric  acid gﬁ%%% ?{?{)erﬁ)%nﬁ%}%ﬁ%%g I[?ﬁhyl amino}-ethyl}-5-
phenyl-bicyclof2.2 2Joct-5-en- 2 Iest
Isobutyric acid lIR)— rm}gago{ ZQIthhQ nl¥hy[-am|no] ethyl}-5-
phenyl-bicyclo[2. Zl])ct' S-eJ]Z‘Elte
Isobutyric acif nQ{Sm@th{ethyll(ﬂelterhyrlupyl}aﬁﬁb]—ethyl}-S—phenyI-
bicyclo[2.2.2loct-Sterppet Ny 1] - 5- met hy 1- 6

. Isobutyric acid h‘léﬁ:ylﬁ) 2 B-imé!yl@tpler[yl zopQ—anzw -athyl}-5-phenyl-

bicyclof2.2.2]oct-5x e C( ste St er
Isobutyric acid ( f ,28 FZB 2-i§ 1H benzotry dazo 2- y[)-propyl] methyl amino}-ethyl)-

S
8-methyl-5-propyl ~EIN-; -yI es er
(1r 2 (p

[(3 nethoxy 2
met hoxynet hy1l- 2- net hy
Spropi ony1l) -
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| sobutyric acid
woxsnszer (15, 2S. 4S) - 2- (1 2- ([ 3- fcwmsosnsise
4- acet yl anf¥ol
Isobutyric acid (iRlQd}@ﬁ-z-@i(1%96&&&@{)!—2—38—pnyy1—b1ethyl—amino}—ethyl)-
6—methyI—5—propyI-bipcrlo@wh—is—en—mtdq y | a m n (o) b
Iscbutyric acid ( {2\l 1HW@W ) I-2-4R-pre thyl-amino}-ethyl)-
S-methyl-6- pheny‘jg;;‘g;'@i 35714 6%tister W_P (evee

Isobutyric acid ( 4R 2 —benzmmldazo! 2 yI) propyl] ethyl-amino}-ethyl)-
5-methyl-6- pheny |cyc¢ gé %oct 5-en-2-yl ester;

Iscbutyric acid ( S§FQ£ J2[1'-2 ¥3r(1|H genzarﬁdazq}yl)-propyl]—methyl—amino}—ethyl)—
5—methyl—6—pheny(bﬂyR{ZBRﬁ—éR)—w gter;( 2 = ( [ 3 =

Isobutyric acid (1425&@@{2—3{3}(1a-b}§i12n®ezal_-h=h)-b®ﬂm-ﬂethyl-amino)—ethyl)—
5—methyl—6—pheny@i:ym2 2.2Joct-5-en-2-yl ester;

Isobutyric a(fdd t1 ?S 4321 23§ 1310 I'ﬁ)ialﬁdﬁyrymis {N-methyl-N-(3-

benzimidazol-2- ylgD el |noethyl}—1 /4-ethanophenanthrene ester;

R,3R,4R})-1,2,3.4, ,10 3 hyi']oxy—3 {N-methyl-N-(3-
benzimidazol-2-yl mthQ? jJ;M ;
2.(3-42-((15,25,45)Y. Eobmb&l&y}é-ghle@{; Glola. 2]2(:] QL y-ethylmethyi-

amino}-propyl)- 1Heb B 20l ol 4~ cyrﬂ)xy|9$lﬁ hy] ester;

2-3H2-((1R.2R, 4R)gm@|wsipt@nylagdlogz 2Joct-5-en-2-yl)-ethyll-methyl-
amino}-propyl)-1 )—nggml?gle—ﬁ;gao)glzam( r?{\yﬂfz&er (

231215 25 AS RPN 5-1hFr|yl-BCécH[%2610cfﬁea2dl)-ethyl] methyl-
amino}-propyl)-1H-| ben 0|m| zole-! |c a(;ld me i ester;

2-(3H{[2-((1R,2R, 4;)9 sobuzryl a;i) blc Zl]oct Etrg ; yI) ethyl}-methyl-
amino}-propyl)-1 r-‘-% lmﬂmmgpcjarﬁogltt IJ}/ awyTe 3T p

Isobutyric acid (@E\%Als)-z btm(b}(ﬂ;&E ol 2;}}9&6311] -methyl-amino}-ethyl)-
5—thiophen-2-y|-bi5dogz‘.]2-}oc25—eyf_|;yl @8t er ;

Isobutyric acid (1R, %Bﬂ'2—9ﬁ“1i—|—@nza’@@zd-2-yl)—propyl]—methyl—amino}-ethyl)-
5-thiophen-2-yl-bi o_IE[F? 2 ﬁZest?

Isobutyric acid (18,2S.,4S)-2-(2- {[3 -(1H: enzmmld zol 2—yl)—propyl] methyl-amino}-ethyl)-
5-(4-methoxy-phet ylbjcyclo[z 2.2]o ﬁ -5-en-2-yl ester;

Isobutyric acid ( {[3 h'BeQﬁ#hZsz { )—E)prq @thyl -amino}-ethyl)-

5-(4-methoxy-| phe%ll@mechZ.Zlec’M Enﬂjg/l &py

Isobutyric acid (m4h-y12—{[3—(1 H-benzoimidazol-2-yl}-propyl]-methyl-amino}-ethyl)-

5-(2-methoxy- phealﬁtic“qwgqcth )an.2-5 esplh eny | -b

Isobutyric acid (1f€ W@F 321H ?nz?’? deze—f— l}sw%ﬁethyl amino}-ethyl)-
5-(2-methoxy-| phenylﬁ) ;g -ylester;

Isobutyric acid (2)51 b (1H benzblmldazol 2- yd propyll-methyl-amino}-ethyl)-
5-thiazol-2-yl-bicy:

Isobutyric a

23 436’)s 2 (2 ([3-(
7 chloro 4- met hoxy- 1H
- benzoi m dazol -2-0)-p
ropyl] -

— . 3 A —
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151 sobutyric acid
WO 2008/132679 ( 1R 5R, 6R) -6- ( 2{ E3- ( FCT/mB2008/051599

- met hoxy- 4¥ret hp- 1H b
Isobutyric acid ('ﬁ,ERZQh-m[sdﬁﬂe&bimid%ol—@yl)—ﬁid’p)(]}pethyl-amino}—ethyl)—
5-thiazol-2-yl- bicys}b[Z p.2Joct-5-en-2-yl ester;

Isobutyric acid (ﬁéSt4ﬁ ‘2 ﬂ3a1ﬁ1’eﬁ-6}d§fl h)y-@qmgmethyl-ammo}—ethyl)-

5-oxazol-2-yH blcygfﬁ OL ]n

Isobutyric acid ( R 2R, 42% é1 H- zomidaz |-2- *)—prcipy[] ethyl-amino}-ethyl)-
2]0 G-l

5-oxazol-2-yH blcyclo -yl e er

Isobutyric  acid (% 551-2 M—f[(&l(&net@gj’l I-d)enzmmldazol 2-yl)-propyl]-methyl-
amino}-ethyl)- 5-p|'én1[8c:y<3[82.2983-eﬂn 2)¢e€t52 Er net

tsobutyric  acid [N AR4E)B @-{3d-retiotyfiH beh@FnIEHFPER-v1)-propyil-methyl-
aminol-ethyiyS-orerppiokcipiz A4eb-dyevees 1M daz o

CyclobutanecarbnT(yhc cf) _(18,28 43) -2-(2-{[3-(4-methoxy-1H-benzoimidazol- 2 -yl)-

propyl}-methyl-al cth nyl— icyclo[2.2.2loct-5-¢
Cyclobutanecarbog?-&}]%zLy %% J((ZQ % E K—benzovmldazol 2-yh)-
propyl]-methyl-amrio}- n i-bi

3,3,3-Trifluoro-pr Q Cet:ld' 5TS wS) (2-&(3-14 ~-methoxy-1H-benzoimidazol-2-yl)-
propyl-methyl-am@dB S5 phen!/I ﬁu}ycld[?_.ﬁm Bon- B Crtet]
3,3,3—Triﬂuoro—proéioliR’ agdR4p F()R,A@-2-(@-@-.(4{mﬁr@w—h-y)enzoimidazol-z-yl)-
propyFmethy amigel )G enypyoplp A TS P17

Isobutyric acid 8%2? 482[%—42_ {[B@ﬁdflaa[o r’LH bag?i&alzol_-Q-yl)-propyl]-methyl-

amino}-ethyl}-5-phanyt |cyc|o[2 .2.2]oct-5-en-2-yl ester;

Isobutyric acid %a )-2-(2-{[3-(5,6-dichloro-1H-| benzolmldazol 2-yl}-propyll-methyl-
amino}-ethyt)-5-p -chy(,glpyzioét sﬁm eEkQ -et y
Cyclopropanecark8<yh5 'a@lh ey, LS)‘—Zk(H—([ﬁ;(y @dlcr@{) Zi.benzoimidazol-2-yi)-
propyl]-methyl- am@o_} @}l)gg‘ényl Ec-yo@{ﬂz&@ot—ﬂfﬂ:zyl ester;
Cyclopropanecarte@it eqrd’ (1 ﬁ,Zgﬁ'—QdZd (P,q—d'ehloro—1 H-benzoimidazol-2-yl}-

propyl]-methyl- am'a(t}: thd)—S phenyl-bicyclo[2.2.2}oct-5-en-2-y! ester;

Isobutyric acid (1 [3- ime en oimidagol-2-yl}-propyl]-methyl-
amino}-ethyl)-5- pi?il gdy% 2. 2E) $§ .5;/[ egter g ( Zf

Isobutyric acid (1R,2 3B Mt%xy- En ﬁuiEEZoQ yl-propyll-methyl-
amino}-ethyl)- 5—pf]erﬂl} dde[&lZlet 5- 822' yyege'l‘ p ro py |

Isobutyric  acid hmﬂfhy lZ-&iﬁﬂ-nﬁt@i:y—1 F&Enh)Vlha}o&-Z -yl}-propyl}-methyl-
amino}-ethyl}5-piBw eI Aoc-fn-eieed- O 3. 2.

Isobutyric  acid ZI]R FMW—Z 8—ﬂ3é‘;‘nnet@)gy-1benzo:mldazol 2-yl)-propyl}-methyl-
amino}-ethyl)- S—phénélf Cécf,o[z 2. 2 o%%eﬁm

Isobutyric acid (18,28,49)-2-(2-{[3-(7-methoxy- 429thy! ?H benzoimidazol-2-yl}-propyl}l-
methyl-amino}-eth -ph ‘IY')I bicyclof2.2. 2]oct 5—en-2j/l ester; (
, -

4, 7-di rnal hoxy 1H- ben
zei m dazol -2-y1)-prop
yi knmet hylam’ nd- et hp) -
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| sobutydc acid
WO 2008/132679 ( 13, 28, 48,5 5) -2- ( 2-1 [PCT/IB2.008l051599

3- (1FI - ben2bi m dazol -
Isobutyric acid (2{2&&)242@5-@:&)6&;]-4%51@1& ltbylLormidazol-z-yl)-propw]-
methyl-amino}—etlalF]Sip?ﬁr@ﬁeyclo[Z.Z.Z]oct—S—en-Q-yl ester;
Isobutyric acidet(ﬁgﬁ 43)—2 @L[Sﬁ‘etx*y@lj(tynzoﬁudw yl)-propyl}-methyl-
amino}-ethyl}-5- p}érﬁ fycloBiZ Zeigf:eln 6T ezer 2 2 0

2 oc

Isobutyric amd (1 2R4 2: oxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-p enyl i y of2.2. genE y| ester

Isobutyric aC|d -{ 2- -m — —benzmmldazol -2-yl)-ethyl]-methyl-

amino}-ethyl)-5- pi(er;ldBey(%gil ﬁ)tﬁR&-e’é—@ estg

Isobutyric  acid ( ﬂLHR 4R)-2-(2{[2-(7-methoxy-1H-benzoimidazol-2-yly-ethyl}-methyl-
amino}-ethyt)>-olgrig Ok Fodz-ols@- y 1) - p

Isobutyric acid (il-SéW)I-Z{Z _{[%10 1F&WFOW@}OL2-yI) propyfl-methyl-

amino}-ethyt)-5-p Iﬂ <Ilo 2 %ed 9

Isobutyric acid (1R 2R, 4R }-24 2—{ [3- (7 1so %ﬂzo ol-2-yl)-propyl}-methyl-
amino}-ethyl)-5- pr%ﬁ){. yclo § Z%X gen—bj g EIT

Isobutyric  acid 25/ 'S)- 2@%&(€|Iobutyryloxy 1H-benzoimidazol-2-yI}-propyl]-

methyl-ammo}—ethll)EprSr@-bwo[yf 2!0&;5-eaﬁy| &

Isobutyric amd( ]18 2@4@;2142%3, (SR)Jt-y@xy—ﬁF@en@ﬁidazol—2—yl)—propyl]—
methyl- amino)—ethyl)(5—1@!%[2@’0%9(&@?@1 2-

Isobutyric  aicid (1 ﬁ)rz-g yf qydmﬁélfbﬂff)'m'daé)rﬁyl) propyll-methyl-

amino}-ethyt)}-5-pl en I 0[2 2.2]oct-5-en-2-yl ester;
Isobutyric acid -{[3- (7 hy roxy-1H- benglmlda ol-2-yl)-propyl}-methyl-
amino}-ethyl)-5-p ]o ool

Isobutyric  acid n‘bé]sS'GQ-b—@—yﬁ*-thEozﬂ H?bent?e]m&%t}yl)—propyl] -methyl-

amino}-ethyl)-8- pherﬁ-buycio[:i Hﬁd’n-@{n—ﬁ -yl ester;

Isobutyric  acid |(18.BRERHE-E- 9ef(7i-n@thoa¢x-i bghzoimidazol-2-yl)-propyll-methyl-

amino}-ethyl}-8-pl nliczclo[gﬁ]n% F%an-s g_ﬁ) 5 ( 2_

3,3,3-Trifluoro-pro S [3-{4=mn, benzoimidazol-2-yl)-

propyl}-methyl- am;o eff nghenb Ef:g lo 2 %Z—inolﬁ e@%&%

3,3,3-Trifluoro-| propl [3 4-m hi benzoimidazol-2-yl)-

propyl}- methyl-am%hmghgtl- 232]n o it

isobutyric acid ({sPd. 4@y -@lal r&ho& 1-24h@ G b @Bdazol-2-yiypropylk-

methyl-amino}-ethy)B-phdnyi-bicy gl RO v4tea N ) -

Isobutyric acid (5,2 1) 2—@§({-(@1retjmxy—1—methyl—1 H-benzoimidazol-2-yl)-propyl}-

methyl-amino}- ethrl}é BIBWJT P[]‘Z ?(f]océ%r-?dll ester;

Isobutyric  acid (3,4=disthoxyphenyli-ethyll-ethyl-amino}-ethyl)-5-

phenyl-bicyclo[2.2. ](‘;i(':t ‘en- lbs%gé gd:?sl 8 VK?
ben20|n1dazol-2-y1)-
ropyll-nethyl-aninotZ
Oethyl) 31 splro(b
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(1F2' , 2R, 417*) - 2- ( 2-
WO 2008/132679 [ [ 3- ( ]_H- Ben20| r ni daz ecrms:oosisisee
-2-y1) - pr8pyl Lnet hyl
Isobutyric  acid - amR,m:eEE{tZ-hytl’ibth&rpheny[)-ethyl]—ethyl-amino}-ethyl)—S—
pheny-bicylol2. 37BdpRt-Hradeen- 2- ykbi cyc
Isobutyric acid (1613 ?}222 {Q]s Wtbog-pwy_p@yl]@Pthyl—amino}-ethyl)-s-

phenyl-bicyclo[2.2.2]oct-5-en-2- yI ester;

Isobutyric acid (1 - -( tho: 1}prapyl] hyl-amino}-ethyl)-5-
phenyl-bicyclo[2.Z F SN2 Ieéter ﬁp Xﬁgrj/ 20 (nﬁ

Isobutyric acid 11 224'8£2 {[3-(3,4-diethoxy-phenyl)- propyl]—methyl amino}-sthyl}-5-
phenyl-bicyclo[2. ﬂoc%%@&tem dazol - y

Isobutyric acid 4@[&,43)2@&31(@{dhty)l(y-prampm)nethyl—amino}-ethyl)—5-
phenyl-bicyclo[2. %Pckﬁy&‘x Z)yLe{fjar; he ny | -

Isobutyric acid %ﬁ E 1{26 f?o[ZQ-b];?’T rb‘Sclltprop@ méhyl amino]-ethyl}-5-

phenyl-| bncyclo[2 yl es er;
Isobutyric acid ( furoZ,i—g]})yn'diréS—yl—(prﬁnﬁ)-(nThyl-amino]—ethyl}—S—
phenyl-bicyclof2. - en estet;

Iscbutyric acid (@MQJ(Zmetdja{)Z(MefﬁyzuroM& Jmmdm 5-yl)-propyl}-
amino-ethyl)5-pi@ryBidydol 2 Aoddet-Fydies ami N04
lsobutyric  acid@| (tRiziy@)y.(zlgnetpthgwthybjmg §f@yridin-5-yI)-propyl}

.amino}-ethyl)-5-| prler@t) YelofR2. 2@]! TetlsSeren- 2-0

Isobutyric cid (18,28,48)-2-(2-{[3-(3-methoxy-2-methoxymethyl-2-methyl-
propionylamino)-pi llgpethyl-amino}-ef heny of. lact-5-en-2-yl ester;
Isobutyric E‘i}:@? ERJ{U&R E { éb ygy Ke?t%xymethyl 2-methyl-
proptonylamlno)—ptoglynletﬁy an?ﬂno}g E]Mjny'f—lp}rcl&?zgx(;\l:{ 5-en-2-y! ester;
Isobutyric acid ()Sﬁ@mz-ﬂ@i- 2- n@it]ok}ylnblﬁprcphﬁnno)—propyl]-methyl—
aminoj-sthyl)-5-phgrly-bidddeie 32pd-ah-B eBe 2] OCh5

Isobutyric acid (1R, 2@@)@ﬁ{[1§2& n@lf\oxy-z—methyl propionylamino)-propyl}-methyl-
amino}- ethyl)-5—p -Tgolo[Z ?Z!eq_'\ﬁ-en ayRstj (

Isobutyric acid ( ( imethyl-prdpion opyll-methyl- ammo}
ethyl)-5-phenyl-bicyc %R SLE en—gé ér (iw Hﬁ%ﬁ)[

Isobutyric acid ( 4y 4 {[:Q{ 2Q p&ll/ DJJE& m%J propyl] methyl-amino}-
ethyl)-5-phenyl-| bl(ﬁ)“(n’. S_nZQ -5 eeiyn}{eb - rre y

Isobutyric  acid - @;23,48) 2-{2-[methyl-(3-pyridin-3-yl-propyl)-amino]-ethyl}-5-phenyl-

bicyclo[2.2.2loct-5(91-20RYek - bi cycl op. 2. 210
Isobutyric  acid C(tR 2F54R€I(~iz_[n2thyb:f pyridin-3-yl-propyl)}-amino]-ethyl}-5-phenyl-
bicyclof2.2.2]Joct-5. 2 I

2-

Isobutyric acid (1 {13-(4, hen I 1H mldaz I2§I)— opyf}l-methyl-amino}-
ethyl)}-5-phenyl- blc 2 2 (jl‘J_I- -Eﬁps er (ﬂ
- propyl -nethyl-
an1noyethy|) 5- not hyl

phenyl-bicyclo[g;Z.Z]
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(1

wouszzrs R' 2R* 4y - 2- ( 2- { [ 3- ( YCT/IB2008/051599

- Met hoxy- 4%ret hyl - 1H
Isobutyric acid (1RIERAR-OR-AFK46 hidBedyOtH-migezohBirpfpyil-methyl-amino)-
ethyl)-5-phenyl- bify@pgﬂi cpFnetsdy| am noyet
Isobutyric acid ( %4 )2—5 KSFjﬁ@ﬂly“»yl;plboylWraliar@no}-ethyl}-s-phenyl-
bicyclo[2.2. 2]oct}: 2—y st g(
Isobutyric acid 3-is iR~ 4 yI I)-m hyl o}-ethyl}-5-phenyl-
bicyclof2.2.2]oct- ?;2( ?[z:jr(é ?lﬂ'ﬁ EW 5 (arg‘

Isobutyric  acid -~ ( 2442)’2—%Ql‘9%¥um4#y[%%%@10] -ethyl}-5-phenyl-
bicyclof2.2.2joctdeidyG@z 0l T2-} 4) - pr opyl

Isobutyric  acid |(1-R,Fmt)-h—y—[meﬂa-|(ﬂqlﬂ®n]§-yle¢ph)y@o]—ethyl}-s-phenyl-
bicyclof2.2.2]oct- 5_e5?_yl ester;

Isobutyric amd 2-{REt inglim-4«yl-propyl)«gminc]-ethyf}-5-phenyl-
P B"chw gzrene]

bicyclof2.2. 2]oct y! efter; 2|

Isobutyric  acid 2 R 4 2 E’ngth 3- qumdlm 4-yl-propyl)-aminc]-ethy!l}-5-phenyl-

bicyclo[2.2.2]oct- |12-yl est é" (ﬁ { [a

Isobutyric  acid ~ ((Sés,mtzhﬂ(xyefhJe#ma‘%&]%i@/l—zmethyl—proplonyl)—
methyl-aminol-propylfihell Biat@d)-ethid-5 Yhcdo)-bic@bid vy bef s-en-2-yi ester:
Isobutyric  acid _(‘[m,4h)52-[2—.({la(pflhemW@tﬂhy@thy@—methyl—propionyl)—

methyl-amino}-propyl}-methyl-amino)-ethyi]-5-phenyl-bicyclo[2.2.2]Joct-5-en-2-y! ester;

Isobutyric  acid ﬁé?‘l )I-2 [Z-E_ﬁ [(&Y&(fxyélm?loxgne'z;or—methyl-proplonyI)

methyl-aminol- pr(B é?eth —amlno ethﬁ] g {ly -propyl-bicyclof2.2.2]oct-5-en-2-yl
ester;

Isobutyric  acid ((1]?,%\:4R)Z‘ﬂij({3—[(3—t4érhoxy%—m(tfgx'yﬂ(ef[lya-memyl'momony‘)'
methyl-amina-propy{-rfeth)i- S OdPAiInGHE- Oy 5-pdobyuiky @12 2. 210ct-5-6n-2-yi
ester; zoi m dazol - 2- yO propy

Isobutyric  acid | ( Z?Y‘é)lzﬁ HE-2efiorpeypihoxymethyl-2-methyk-propionyl)-

methyl-aminol prozl r@thﬁvso)—ﬁuyl]ﬁ HeélﬁWenyﬁ)lcye%[; .2.2]oct-5-en-2-yl

ester;
Isobutyric  acid 944% é'({%( oxy /23 methoxymet yI -2-methyl-propionyl)-
methyl-amino}-propytFmethyl-amino)-ethyl}-5-methyl-8-phenyl-bicyclo[2.2.2]oct-5-en-2-yl
ester; 2'(3'([2"((1W 212' f
isobutyric  acid ]1@,2@48)2-{-2 &3][(y-|daﬂ1myleﬂ5qnpﬁe—methyl propionyl)-
methyl-amino]- propyyrkeb;fl (():#th@[S Qeth@S—p@}y@@@loﬂ .2.2]oct-5-en-2-yl
ester; 01 et hy mat h
Isobutyric  acid ( r?ﬁ 4 — 2 ({ r@ yy é -methyl-propionyl)-
methyl-amino}- pro FH[ a i rl] E’i hyl-6; phenyl blcyclo[Z 2.2]oct-5-en-2-yi
ester; a

(1R*, 5R*MR") - 6- (24[ 3-

(7- Met hoxy- 1H benzoi m

i dazd- 2- y0- pnpA- net hy

| -am nol - et hy5- 8-



15

20

25

30

35

(1R, 2Fe, 4R*)-2-12-[ M
wozsnse et hy143- qui nnl i N- 4- y crms2e0ssisss
- pr opyl yani*hoket hyl ) -

2,2-Dimethyl-prodricladd @1 kg (Y- G- he@x2iH-RBuza@nidazor-2-yi)-

propyi}-methyl- an}n@—elt/l)ﬁ@\ergﬂ'cycz[z @loct -5-en-2-yl ester;

2,2-Dimethyl- proijvB;M_d (1 IBZR EQZ (Z-{] T—F@hox21rﬂhzmmldazo] -2-yl)-

propyl]-methyl- am hyI ?y]oqsé': ﬂ?y

Isopropyi- carba (1S 28 & nzo azol-2-yl)-propyl]-

methyi- ammo}-et ph r¥| ]o 5—e2>jy

Isopropyl- carbam@eﬁla 2, )2'(2%5—(]3% hky™ 1mrIzonMazol -2-y1)-propyll-

methyl- ammo)—etklylrs -phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

2-Methoxy-2-metiGHIFPP IO }cpm q;zpys]-z)(z-{@m-mm@yh i®benzoimidazol-2-

yi)-propyl]- methyle} ghylrpeltehltgiwsy)moﬁw—z—@’ster;

2-Methoxy-2-methyipry -1 Hitbenzoimidazol-2-
Kot mlﬁ%zp[? GrFar o

yl)-propyil-methyl-amino}-ethyl)-5-p 2joct-5-en-2-yl ester;

Carbonic acid isoprobyl ester (15,25 4S)- E&j{S §4 metho -1H-benzoimidazol-2-yl)-
propyll-methyl- amN;} gth V5 na blcc oct-: 5% ybes ﬁ

Carbonic acid rsopro))yl'egeT (WQJ‘RQ)‘ZMB (ﬁme 1lhl¥rlzmmldazol -2-yl)-
propyl}-methyl-amin@ethiDFs-©Y-bicydork Loyt oy ste

Isobutyric acid (15,224 SEREF[3- (Sac@lhuingll-fyelz))imi(@@l-h—yl)—propyl]—methyl—
amino}-ethyl}-5-p r'ylp%[e lft S-eafﬁ,i eﬁ% - p

Isobutyric acid (1 ﬁlR @ C no- b I-2-yl)-propyl]-methyl-
amino}-ethyl -5+ p en 0[2 ﬁy rH Q.I %T] ﬁﬁ)%

ster
Isobutyric acid (1 2 [3 (4 Ibr !\zmgzll ¥)J)—propyl] -methyl-

amino}-ethyl)-5- prprrylacpcjlo[@mm Eyi ester;
Isobutyric acid (1 M&‘) 2((2{ {[2(4-(hﬂro 1H-benzoimidazol-2-yl)-propyl]-methyl-

amina}-ethyl)-5-pHedly-bigdR2 2. 24 1- a-y-l-eﬂet Hy dr ox

Isobutyric acid (1%}5 5)_2@% (h?liq@gtkp)hélﬂvqolm(bzo! -2-yl)y-propyl]-
methyl-amino}-ethyl)- I [2. yl egter;

Isobutyric acid ( 'Y éy] &W 02 2?21:&2&1:}/ 1Hg::enzmm|dazol-2-y|)—propyl]—
methyl- amlno}—et% 5¥he - ﬁcyc[g[ T<qt 5-en. YI ester;

Isobutyric acid ( i G dﬁimm&] eanJF. Qﬂy—yl)—propyl]—methyl-
amino}-ethyl)-5- phl&ll ‘blcsc!‘o[ﬂﬁtochmyy\‘e?ér, n‘Et h oX

Isobutyric acid (1 F}th-zkw[ﬂ;(«t,éd,imkdaod-n weioihigéiol-z-yl)-propyl]-metnyl-
amino}-ethyl)-5- prawl-émomam eeéd ester;

Isobutyric acid (1%21@):2 (2@13(4:7 dzpF@@zg H2ﬂzgmu(az[ol3yl) propyll-methyl-

amino}-ethyl)-5- px é?ﬁg?j a
Isobutyric acid ( hﬁr‘% 2-{[ ethox H-b nzoml?ﬁolx yl)-propyl-methyl-
b

e

5 nethyl
phenyl blcyclo[2 2. 2]
oct - 5-en-2-ol ;
Ni-3j[2-((112".23 ,4W

amino}-ethyl)}-5-p
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(151, 551, 65*) - 6- (2- 1]
WO 2008/132679 3 - ( 4. 7-D r net hox y- 1 Hecms200s0s1599
benzei m dazok2-y1l) - pr
Isobutyric acid (1 @p%Ld(?{[ﬂ@d—bh-ydudroadfﬂl-in(Bebzoimidazo|—2—yl)-propyl}—
methyl—amino}—et@ﬂgprh-yclyc)ap.aloqg-ﬁﬂpe]:yye#te:; bi c
Isobutyric acid (1 % FR@Z[(Z\%[S-Q,G t?]rifﬁ@'nﬁ‘ﬂ1 Héﬂz_oiﬁidazol-2—yl)—propyl]-

methyl—amlno)—ethyl)— ph.enyl bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1 }o.0 {3-[4- -peth nz madazol -2-yl]-propyl}-
methyl- ammo}et}z i gz cyclo[(g 2]0 ?;-er- =yl esd g

Isobutyric acid (1R,2l ZRQ[ZQ@ Q(%y(y (!_'/') K)I@Mrgdazol 2-yll-propyl}-
methyl- amlno}etHyI mmztﬁzloﬁ 22}0cy55n—ﬂre£ﬂzpy 1 1

Isobutyric acid (1 s;,zpretzk]zy[t-m,@wi;ﬂﬁ@’(-me@ﬂj hyelwzéimidazol-z-yl)-
propyl}-methyl-amino}-ethyl)-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1!52R (|4 S—the érpe 12 bezoimidazol—Z—yl)—
propy!}-methyl- a th )—5—ph yI -bicyclol; 2 -yl ester;

Isobutyric acid (1 (7= r@t]oxy hytl- ‘1 H-benzoimigazol-2-yl)-propyi]-
methyl—amlno}—eth(ll);L %ené 5[0,/ 2]nc§ 8- =y étj' § (

Isobutyric acid (1 la’léik'kRBQﬂ[Z mhd@ZrQrKth tngoplniazol 2-yl)-propyl]-
methyl-amino}-etHQ)D) yhlen}l Em:b[W}]on adTB- )m@é/E| h
Isobutyric acid (1syz|s 493;2122_{ Wwyﬁq@mrambﬁt tgrigoimidazok-2-yl)-

propyll-amino}- eﬂ?ﬂ-S r?—blc? 0[2 ZWeHQnII eSer Ol
Isobutyric acid (1 {me (4- tz‘_lF%ro eth?y ‘Hc ténzolmldazol -2-y1)}-

propyll-amino}-eth: -hhenyi- ) 2foct 1 e
Isobutyric acid (1 )Eg ii{?} gﬁ@n@fﬁ Hr;)é ﬁrﬁ(ﬂ%z@lly])—propyl] -miethyi-
amino}- ethyl)-8-phe 2' ZPcrn Qﬂ—y yl-él)ter
Isobutyric acid (1 R',5§m M) (14,ﬁitmhly>ly )H'benzomldazol -2-yl)-propyf}-methyl-
amino}- ethyl)—8-pibiyl-@<yc@ b :g[no;_?s -§R-6- @e]st@ ct-5-e
Isobutyric acid (15‘73 lE);Z@i{methy([ngd, methyl-5-phenyl-1H-imidazol-2-yl)-propyil-
amino}-ethyl)-5- prm blﬂ[ﬁf]’:c&’ﬁiz y%ﬂz 51 2
sty 55 12 (U BB T 2
Isobutyric acid (18,2 SM% {5 [p(g rgp jenylpl‘ﬁ];nnaYO‘ -2-yI]-propyl}-
methyl-amino)- ethyl]aﬁnmﬂ@:F ﬂiZh]ycl s)en' 25I'ester
Isobutyric acid (1RPRARFPERX(YAS- Bmefddnehbyil-+Bild@d2-yit-propyl-
methyl-amino)-ethigiH-gyfnPoicRlol 2RI} Set-2qimsie? - el
Isobutyric acid (1 &2R 4R,5R)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl}-5-phenyl-] -bic) clol. o | ster
Isobutyric acid (1S Sli g%?(zz?{% j‘} b@zolmldazol-gﬁf paxvémethyl -amino}-
ethyl)-5-phenyl-bi Io[ yI
-2-0) - propyl1-nel hyl

-an1noyethyn 57

30net hoxy- 5- phenyl - bi

cycl o[ 2. 2. 21octan- 2-0
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WO 2008/132679 ( 1R1, 2R1, 4R* ) -2- ( 24[ Bers2o0s/0s1599
- (1H benzoim dazok2-y

Isobutyric acid (1RI2R 4RPE-@EYBLH-beB iakN-vh-Bf1-methyl-amino}-

ethyl)—5-pheny|—biqyf:@[}.Z.Z]oct -2-yf ester;

Isobutyric acid (1%? ﬁ 3 (2- {5 {1 bgyrrzq nﬂ:izohz ygprog)/l] methyl-aminoc}-

ethyl)-5-phenyl-| bicy 61] JZ 5 e

Isobutyric acid (1R, 2R éfi{[:% H-| benémrmld ol-2- yI)-propy!] methyl-amino}-ethyl)-
bicyclo[2.2.2}oct-5- n-

Isobutyric acid (15 2§4§Ql(lzt([é’ Hl-l—bglzoiadgakod -yl)-propyl]-methyl-amino}-ethyl)-
bicyclo[2.2.2]oct- S(erlﬂ/lgéle; 2 1 1 2 1 4W 2 ( 2 =

Isobutyric acid {1 l(z&,{?,zgsr@-g:(le{ﬁsbleppzz@iidml-d,&zu@,h-methyl-amino}-
ethyl)-5-methoxy-&- p@enyyaﬂz_y):!oﬂﬁ ?]‘Btﬁy st~ met h y k

Isobutyric acid (133?.[1815&5? é{[S-H tenzcgmdﬁ(ﬁ?ﬁwfowgnethyl amino}-

ethyl)- 5—methoxy clo[2 2. 2] =2 I ester
Isobutyric acid (1 ﬁ 3 (1 é:enz:ymldazg Lygpropyl] -methyl-amino}-
er,;

ethyl)-5-methoxy- |c o[Zg E]oct -yl ¥ 3

Isobutyric acid (1 d 254@ E@L (y—&‘SJU Q@ﬁélnd{zt;l-mpr -methyl-amino}-

ethy[)-5-methoxy-é-pﬁepylb%lakz.ﬂoct(zﬂ esér{ 2- ( 1H

Isobutyric acid (1 queﬁzz@}é m[sdla@mﬁmjdgol-wgmp@methyl-amino}-

ethyl)-3'H- splro(b|tyc|l??¢% %]octa'af)éf ﬁ nzofﬁan)]5 ﬁﬁl}r

Isobutyric acid (1 (1ig-be -3yl I}lxmethyl-amino}-

ethyl}-3'H- sp»ro(blcycl o%afng '5 éjﬁ)— ylye):r}eSr,ryé ’ }

Isobutyric acid (1Py2g (12T ggl::idaz -2- yﬁpopﬁmethyl -amino}-

ethyl)-3'H- sp[ro(blcy(y)[ =2, 2%§atuﬁr1 4soanz$fmlé-§l éétgr algl

Isobutyric acid 15&@6 58)-5-(2-{[3-(1H-benzoimidazol-2-yl}-propyl}-methyl-amino}-

ethyl)-s'H-spiro(bi(ycl;[m%]ogaje’-z Qq%qbeﬂzﬂia))s-ﬂ estér;z -

wherein the first 1‘m fomqqm(b é h?avyem o@ﬁtzUlpmi@br sub-embodiment.
yl met hyl ) - met hyl -am n

In another embodi@(bl@)tarhbysj o}prefgred compounds of formula (I) are selected from

tne group consistigpfeny | - bi cycl o[ 2. 2. 2]

(1R" 2R* 4R} 2-( BB H-Eore @R ez 2y looy@GohyBednipol-sthyi)-5-phenyt

bicyclof2.2.2joctSlez@put yr i cadd( 1R1, 21:

(1R*,2R* 4R*)-2+ (:6[3 11-4@3?;:@201 Z_I_yzprofnyhﬁ@t‘])'—wiro}_ ethyl)-5.

methoxy-phenyl)-Gicyslol: 2-ol;

1R*,2R*,4R*)-2- ZOil -methyl-amino}-ethyl)-5-(2
f!lmethyl pherzyl)-(b;(fyco[g ]h 5er}9~§ yﬁ{h % %y } v
bicycl o[ 2. 2. 2]oct 5-e
n-2-yl ester,
30l sobutyric acid
(11R ", 21R1,4R1)-2- (2
j (3-(1H benzoi mi dazo2
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| sobutyric acid
WO 2008/132679 ( 1R*, 2R*, 4R1- 2424[ 34 Bcrne00sjosises
- net hoxy- 1# benzoi m d
(1R*,2R* 4R")- 2 BYB-Oth-Bordoinpdzg)-2-y{Dr@yDln-amino)-ethyi) 5-o0-tolyi
bicyclol2.2.2loct- oy | - 20ami nci | - et hy
(1R*,2R* 4R*)-2- qHEfBH FytaRyqgpe-2 yb?roe/ﬂ,rﬁe}hytﬁm@ﬁethyl)ﬁ m-tolyk

blcy*clo[2 .2.2]Joct-5-¢l 5 e )X t er

{1R*,2R*,4R*)-2- (2—{[3 1H- Benzmmldazol 2- yI) prop: methyl amino}-ethyl)}-5-p-tolyl-
bicycloj2.2.2]oct-5-en-2-ol;

(1R 2R 4R*-2-(S QIL QI ANEE Ay Vel riboCethyiy 5.3 fluoro-
phenyl)-bicyclo[2. %&t dan 2-ol;

(1R* 2R* 4R*)-2- (({@ -BRY- @R:m;daﬂ.@iy)-prody:]-rﬁe@ﬂa[ni&)-ethyl)-5-(4-ﬂuoro-
phenyl)bicydlo[2.f 2ba-pret-fi0X Y - 1H- benzoi m
(1R*,2R*,4R*)-2- (?—(a—glt%r'zmmzaz%/%l)-pmpyl] methyl-amino}-ethyl)-5-pyridin-3-
yl-bicyclo[2.2.2]oct- 5—en 2-0)

(1R*,2R*,4R*)-2( —{ES §Jenzo imidazol- yy)— ropy[}lnepyp% —-ethyl)-5-
naphthalen-2-yl-b 2]0 5- &Q @ nyT r
(1R*,2R*,4R*)-2-(£-{2(1 QBerZJnQ—QJJ 2y DetrRhotng- an%l)}—ethyl) 5-phenyl-
bicyclof2.2.2Joct 3381 |

(1R*, 2R 4R")-2-4Z (1 I-&engﬁ.nﬁ{fqu?—q-ymWImtipliaW-iet@I}—s—phenyl—
bicyclo[2.2.2]oct- qﬂx QC)I ac | d

(1R*,2R* ,4R*)-2- {t—[&eﬁy@ (3- ?Tmey 4?52(1‘)] eth? Ch?yl %cyclo[Z .2.2Joct-5-

en-2-ol;

(1R*,2R* 4R*)-2- (L(§ 4H Ber[mntdgép M prom pyeaml[nopethyl)-G -methyl-5-
propyk-bicyclof2. zlz]JItkgaZlO' -2-y6-

(1R 2R* 4R")-2-(J05- Oz iR A D bromy QeREIn @i o3-etnyl) 5-methyk-6-
phenyl—bicyclo[2.2@]t)c|’-'a¢rl-2)0k- 5- p hen Yy | -bic yC

{1R*,3R*,4R*)-1 2|3 0112Heghy02>)30/e'txy 35N rrethll N@—benzimidazoI—Z—

ylpropy!)amlnoethxy 1 4 nthrene

2-(3{[2-((1R*,2 F%FS 2~ Hydrb{'I herP'I bld/cl 2 ien -2-yl)-ethyl]-methyl-
aming}-propyl)-1 zmmlg?azolel rbox |IC me yT & ec
2-(34[2-((1R*,2R*4 ) Hydro enyl Icy éyl)-ethyl] -methyl-

amino}-propyl)-1 I-ﬁe‘ngllmg\anlle-ﬂﬁrﬁaxyllhd rbeWﬁ' m

(1R" 2R 4R")-2-(A-{0- A28 z0imidazdy Dby Brf sk dminoj-sthyl)-5-thiophen-
2ykbicyclo2 2. 2gysey - am no) - et hyl y5

(1R*,2R*,4R*)-2- (Z{Bﬁlélﬁryqlmldﬁql %yympyt])r[mgyl a2|n029thyl}5 (4-

methoxy-phenyl)-gic 2. 2] t 5—
(1R*,2R* 4AR*)-2-(’ ggi Benzmm!dazol 2- éy opyll- rBe§ ﬁ—amlroi-ethyl)—s-(z-

metho; en é car
vkt (116 21R, 4R)

2 (2-([3 (5,6
di chl or o- 1H benzaim d
azol - 2-ybpropyli-neth
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phenr-bicycl o[ 2.2.2]0
wos3z67 Cct - 5-en-2-yi ester PCT/IB2008/051599
| sobutyric*
(1R" 2R* 4R")-2-( G Hjl(eﬂ;@’fdng-RfS-gmMRﬁe}waEﬂAerthyl)-5-thiazol-z-
wicyao22 20 BEof 3, 9- di melhoxy- ph
(1R*,2R* 4R*)-2~ (é{ﬁ-yleeﬁ?nUﬁSH ybwaélﬁ rha&”l amlg)he.thyl) -5-oxazol-2-

yl-bicyclof2.2. 2]oot

ol
(1R*,2R* 4R*)-2(. -{’E?gZ oxy ben imidazol-2-yl: ropyl] methyl-amino}-ethyl)-5-
phenyl- b|cyc|o[2 ZF' |2 I'c y c

(1R*.2R* 4R*)-2- (& {9—[5 achzlerLZJ-l @&&mldﬁo‘l ﬁ/[)-]progyl] rﬁéthyl -amino}-ethyl)-
5-phenyl-bicyclojd 2. @St
(1R*,2R*,4R*}Z—@-{s—@,bmrtequyh@—ber&@nid@ol—zyl)—propyl]—methyl—amino}-
ethyl)-5-phenyl- bi(é/ch[lZL'EIc’( %m 4 Rl) 2 4 2 8

(1R*,2R* 4R* )2 13 ?—geth&(y Hlbeézt) rﬁdézlplﬁyl)-ﬁﬁ)é HVyI amino}-ethyl)-5-

phenyl-bicyclo[2. ci*5-en-2-ol;
(1R*,2R*,4R*)-2- (1{ (7-Herth(o)x eﬂ 1H%n20|rr¥!azol 9yr )-propyl]-methyl-
amino}—ethyl)—5-pklerm-gg<%& n-2-ol;

(1 R*,ZR*,4R*)-2-(2(Q5—Etﬂh-a-n>%Lorm!banQyIﬁ)lo;Q{mZthyl-amino}—ethyl)»‘é—
phenyl—bicyclo[2.22]pc@]e%t -5-en-2- yl

(1 R*,2R*,4R*)—Z-(Q(g-ﬁ—@?th’oxy-1H3€(ybrpjr@zyi-p-jl)-gthyl]—methyl-amino}—ethyl)—s—
phenyl—bicyclo[2.2§] i SGn -2-0l;

(1R*,2R*,4R*}-2( ropi enz I-2-y-pr methyl-amino}-
%% i % ALY 2P
Hyd

ethyl)-5-phenyl-bi dt-5-en-

2- (;,-22 -((1R* yZR szré% el llbl clogl ZQJME Jn EUI) -ethyll-methyl-
amino}- prcupyl)—3Hmenglml%lzol'ﬂar o py b rret y -

(1R 5R" 6R*)-6-(BPAT-A@by- B behyidedzol-2-y1)-propyil-methyl-amino}-sthyl)-8-
phenyl-bicyclof3. 25]nopéhae@w| - bi cyc | o[ 2.2.

(1R*,2R* 4R*)-2- (ZZFF G Mgthox -matiyl- 1I2be|yq misazq-2yp-propyl}-methyl-
amino}-ethyl)-5-pl

(1R*,2R*,4R*)-2- (’an 8 Dleﬁ%pheﬂ/ieﬁuifthylémm()}éthyl(5 -phenyl-

bicyclo[2.2. 2]oct

(1R* 2R* AR*)-2- (ﬂ@{g hb(nlletho% ool pﬂﬂﬁ]trnl;l%lamut)}lémylys -phenyl-
blcyclo[222]oct5fe|@ll2 3-bi pyrl di n-5- y
(1R*.2R" 4R")-2-( 13- P F- DYk o B V-0 ) me@t iy edhyi)-5-phenyi-

bicyclof2.2.2]oct- 55n -2-ol;

a1 D e M
(1R*,2R* 4R*)-2-( %jhyl [3- methyl uro[zx lb]pyrSlraS ylipi Mammo)—ethyl) -5-
phenyl-bicyclof2. 2% Ut yr Icacl
4R1) 2-(2- 63434n
ethoxy 2- met hoxynet hy
| - 2- met hyl -
propi onyl am no) - pr opy
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| sobutyric acid
wozosnszer (Q\W 23" | 413") - 2- [ 2- ( fermsosnsise
34( 3-r net hdky- 2- net ho
N-(3-[2+(1R* 2R PR oty b-phey i 1213 3fckt-5-H2-@) oty - methyl-
amino}-propyl)-3- mhmgrmgq\ Wmtralmrppn@@p
N-I2-(R"ZRG R droWchckgﬁf]ciefﬁjn2@-ethyl] methyl-

amino}- propyl)—Z-TTq y- et Q] p

N-(3~{[2-((1R* ZR* e2>-b clcﬁ]z doct t’S—en-% ~yl)-ethyl}-methyl-
amino}-propyl}-2,2-

(1R* 2R* AR")-2- {@[ﬂe’th% Mgdln—gm&;aﬁ Fotethyi-5-phenytbicyciof2.2.2loct-
S-en-2-ol;

(1R*,ZR*AR*)—H?-[lmtqllwrl-‘t-ylprbp@)pmbwmlr@-ethyl}-&phenyl-
bicyclo[2.2.2]oct- 5&(3;1 od

(1R* 2R*, 4R*)—2—(( {T_eg]yl 3—21133hn -3+ Zlgmp;jyan?g] t“?} 5-{>thy|

bicycio[2.2.2]oct
(1R*,2R* 4R*)-2 }?F;( ﬂ- 3~ qumcilnnq -pr y:lfsmmo] € )I—gzhenyl
bicyclo[2.2.2]oct-3-el o
N-@-{[2-((1R" 2R{A R~ QFAMrl:x!;-ﬂﬁ‘etmytbyylclo'{z.a.fﬂctﬂgy-@rethyu-methyl-
amino}—propyl)—3-rtnehW2)netf5eyrﬁmmy%ah)h'lroﬁityﬁihe;
N-(3-{2-(1R?, 2R’@[:*)’LZ -HiAroxPelng iy 5-pBpy- g:ypb@z.z}ycg_s -en-2-yl}-ethyll-
methyl- amlno}prcéyg- ihoxy 2-methoxymethyl-2,N-dimethyl-propionamide;
3{[2-((1R 2R* ethy I 0[2:2.2]oct-5-en-2-yl}-ethyl}-
methyl-ammo)—propy% r&fo@éﬂthoxﬁé’tﬁrlé Nijﬁne[téyl -propionamide;
(1R*,28*,4R*)-2-( enzolmldazol 2 }) propyll-methyl-amino}-ethyl)-5-methyl-6-
phenyl-bicyclo[2. 2(2]3(: en-2 IS ’ 4§ ) - é' - \]
N-(34[2-((1R* .28 3R*)(24ydr5§ﬁft nhtﬁ)%yher&lhlry@[eﬂﬂ&}»en-z-yl)-ethyl]-
methyl—amino}—prdpm-mja)zy@-lneth@(ynytﬁyl)z,hl—dimethyl—propionamide;
(15,25 48)-2-2 PH-@AAYh 1 -be kAN o613 oroB he ByBamino}-ethyl)-5-
phenyl-bicyclo[2. 2y]ac@terhz>¢|| ) 5-p he nyl - bi c
(1R,2R,4R)-2-(2-] @ps@fx@ H- anzQT deperb-v)-FeryipethPamino}-ethyl)-5-

phenyl-bicyclo[2.2. 25}: 59

N-[2-(34[2-((15*, jz 6 Z-Nyéfx -5 dhe yl bI?cloh.E?th jn -2-yl)-ethyll-methyl-

amino}-propyl)-1H-benzoimigazo-4-y -acet mid

(15*,28%,48%)-2-( Q[g @Q}Iorgm Ibe‘;zona(géolgyl) -propyll-methyl-amino}-ethyl}-5-
phenyl-bicyclof2. 2@]30&?5—9&2&3 43 ) 2 ( 2 { f
(15*25" 45"y 2-(238-((- dn»ornzertethb@zrybenlondabezm?p@pyu-methyl-
amino}-ethyl)}-5-phprgipiqgdol22iodt-5-en-2-ol;
(18*,28%,48%)-2-( 22[3 g@wgﬁoa Agnﬁz’@ifaﬁvw)amw]wethyl—amino}-
ethyl)-5-phenyl- blcesr,}a %Fchv _-oé,—')_ phenyl _ t AC
ycl o[ 2. 2. 2l oct-5-en-2
-yl ester; Carbonic
add |sopropyl ester

7 om ey
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151 sobutyric acid
WO 2008/132679 ( 1R 2R, 4R) -2- ( 2- 83- ( ACT/1B2008/051599
, 7- di met hoxy- 1H benzo
(18,28 48)-2-2-{iB-AH-Bh@Ho0 1 +-bgh=okfiidayor 2 p@ I ethyt-amina}-ethyl-
5-phenyk-bicyclold- 22]ffé{erf¥yl| -

(15*,28*,48*)-2- (ﬁﬁ-ﬁ h WY@ZOBMW ;Pyl]_methyl amino}-
ethyl)-5-phenyl-bi IOE ?2 i) igv en
(18*,28*,48* -2 k Bis-tri Errometh% l—?blnzmmldazol 2-yl)-propyl]-methyl-

amino}-ethyl)-5- phe Io[2 e 2 ol;
(16*.25*48%)-2 i({S-@-E HJthMJ éth&y) ﬁi@éngmxdazol 2-yil-propyl--methyl-
amino)-ethyl]- 5—pl‘(er11!8cycjo[2&f6qt AbE 0)’ 2- ( 2- [ m
(15°,25",45*)-2-B-A /Tl By (-doth - Hiodndoitpl 40! @ Mpropyll-methyl-
aminl i) S 2Bt 2 benz oi i d
(1S,25,48)-2-(2- (2 Qimet XYVT Bethyl -1H-benzoimidazol-2-yl}-propyl]-methyl-
amino}-ethyt)-5- phen - bl(ﬁdo oct 5-en-2-ol;

ox

(18*,55*,68*)-6-( E byl 1191¥ zmmP¥oll Z)él)-propyl] -methyl-
ey oDEIY ) o LY G

(1R 2RAR)-2-(2- {ﬂs Q, ElilrrTetE)Xyel-ﬂ)'mZonnyalol - BBdoSmethyl-aminak-sthyly
Sphenykbicyclold2gi@ie2yr | ¢ aci d

(18*,28* 45*)-2- {-{lg_egyt[?: @@Uoror@@dxy)ﬂ:l @r.\zn(n@{zm{l 23/I) propyll-amino}-
ethyl)-5-phenyl-bicy 2. 21?ct w Jheét h m _ 1 l_l_

(18*,58*,65*)-6-( é»@ g iHé)Fnzoﬁldafi)h_Z)yl) poin]énethyl -amino}-

ethyl)-8-phenyl- blcy n en -6-0l;
(18,25,48)-2-(2~ { Dlmethoxy 1H-benzoimidazol-2-yl}-propyll-methyl-amino}-ethyl )}

S-phenyl- blcyclo[zzgﬁfe-gnhyll - am n O} - et h

(15.48,5R) 5-(2-{5-B+EpBIRYd- 2y iR e @ aBinofRthyi) 2-phenyl-2-aza-
bicyclo[2.2. 2]octar)’,_>5]on an- 8- en- 6- yl

(1R*,2R* 4R*)-2- (@g—t‘l l-eqenzmn‘idg%mqroyyl}—mebyl amino}-ethyl)-

bicyclo[2.2.2]oct- 5

(1R*,2R*,4R*,5R* ) en azol2-ylI)pigpyllemethyl-ampino}-ethyl)-5-
methoxy-5- phenyl jyé oéta45 j 5 ( ? {"r'g T

(1R 25* 4R 55 P2 @(dilsﬂﬁ L ﬂgﬁ%’lﬂpd}uhﬁﬂgrﬂ.ommyl) 5.
methoxy-5- phenylMy&ﬁZﬂl:ta‘n 2ot Yy 1) pro py -

(1R* 2R 4R 58 ypetll hyﬁlsamn.m@}z-ylgtodwyktl)ﬂ-arﬁmo}-ethy:)-5
methoxy-5-phenylzbi W@wftan 3y Cyc| o[ 2.2.2

(1R*,2R* 4R* ,5R* 5@6’{{—(1 H?en@lﬁlda?l 2yllaropé§rfzﬂélrammo}—ethyl) -3'H-

spiro{bicyclo[2.2. O(E o?e z furan)-
(1R*,28* 4R*,5R*)-5- % g 5?|m| I)-pr Lethyl-amino}-ethyl)-3'H-
splro(bxcyclo[222(o $ j, é‘%f ?

nm (4- et hyl -
phenyl 1H- | m dazol - 2-
y1)-propyl]-

am nol - et hyl ) - 5- phen)_/
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WO 2008/132679 2] \o ct-5-en- 2- ol PCT/IB2008/051599

' denomi nat e$*

wherein the first 5( cerqu@Rﬂ% R)ve I@ eo(s@te ip}rﬂul* sub-embodiment.
1H benzdm dazol - 2-y1)

In addition to the Eo%@@& me' amtlish Mrlhe'r Mleggareferred compounds

of formula (1) are sel@bdRyH th) gTq'as-chﬁbe | - 6-

Isobutyric  acid p(h'\eﬁtyzik*}ﬁﬂ—{[@y FCbLnQ)I;nigazo?e‘yl)Qp]opyl]—methyl—amino)—

ethyl)-5-phenyi-bi@Bib. 2 et SR Zesid | |

Isobutyric  acid ( (1F@2’R28*)—249[)-(-1 I-B)enéo@ida@l&(ylﬂp"cl)yl]—methyl-amino}—

ethyl)-5-(3-methoxy- WQWZiaqlﬂZ @paz@ep -2-) yzastey | ) - p

Isobutyric amd (ej?eg *l—zﬁ?é v nzoglﬁﬁzoﬁdly)@pyl -methyl-amino}-
b )y—bl

ethyl)-5-(2,6-dimef Io[2 2. 2 5+ e -2- yI ster;

Isobutyric  acid nzo lgazol 2- yléu pyl}l-methyl-amino}-
ethyl)-5-o-tolyH blcR 92@])( yl(éyep . 2 . ]D

Isobutyric  acid O(QKI ,ZRaR%-{[gdfa)enzoillmtz-yl)-propyl]—methyl—amino}-
ethyl)}5-m-toly-bididoX 1 - @620 fer t hese t wo

Iscbutyric  acid @ITRATRtAR BAASIB-&H-benZojyigazol-2-yi)-propyll-methyl-amino}-
ethyf)-5-p-tolyl bic(fld Wt{?gl eﬁf f Or m“ ae

Isobutyric acxd brn idazol-2-yt)-propyl]-methyl-amino}-

ethyl)-5-(3-fluoro-| p en ic 2 {olw

Isobutyric  acid j 6 [é}IH Q)Krda ongl propyl] -methyl-amino}-
ethyl)-5-(4-fluoro-| @-E (%[@@H& d ers:ﬁy [ tey

Isobutyric  acid a@ﬂﬁpﬂk a8 1 1 8atkobnBazoC2@fPropyil-methyl-amina}-
ethyl)-5-pyridin-3-{Dig@syclof B2QI0H-5RG2-Y! ester;

Iscbutyric  acid n{éﬁ%R@a*h%éﬁ[@ @H ben@im@zoI—2iylh)ropyl]—methyl:amino}—
ethyl}S—naphthalef :hyébqu;l T'Zﬁctafn-Z-yl ester;

Isobutyric  acid 1R* 2R* 4F;C} Lli[ZrUH bepzotmldazol -2-yl)-ethyl]-methyl-amino}-
-

ethyl)-5-phenyl-| bl(QC @{2@ ester

Isobutyric acid (1Fg mgﬁ& [Pllll %ldsfzﬁy]methyl) -methyl-amino]-ethyl}-5-
phenyl- b|cyc|o[2.2e]m:t5%rr Zallesteg r p are nt er al

Isobutyric  acid A GHRA,2Rri4mS) 212 Brbthyi@benyi-brb@)-aminol-ethyl}-5-phenyl-
bicydlo[2.2.2joct Sy 2ydepe t | on of t he

Isobutyric  acid (h‘?aiiRr,rlﬁ tZéZﬁ{tS i1 ltbg\Fomdazol -2-yl)-propyll-methyl-amino}-

ethyl)-6-methyl-5- '%E 6%252 Ct§ﬁ_§ yi as r
Isobutyric  acid dj benZOImldazo- —yI) propyl]-methyl-amino}-
ethyl)—5—methyl—6—£ %&[ﬁ ]oc S—Qn = le

famllar to any
person skilled in the
art (see for exanple
Rem ngton, The
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20 nephropat hy,
w0 2008/132679 | ypertens i on- i nduc ed rcrs2snsises
nephr opat hy
Isobutyric  acid ()41 FOLSEIR"LPHBB-(1H-bhjrolohiBayby-2-yi)-propyll-methyl-amino}-
ethyl)-5-methyl- e-phemla:pclo[@a]pp@gree vieset at ed
Isobutyric acut 0 (1 %,@%4R®—i—2 S,éﬁ) 1%!'9)39}3qu§ hydroxy-3-{N-methyl-N-(3-
benzimidazol-2- yIﬁOéyt)fn 'Foﬁrgl)d 4 riarﬁpg nanthrene ester

2-3-{[2-((1R" 2R* 4R*)2-is0buURyIyloXy-5¢] phenyl blcyclo[2 2 2]oct-5-en-2-yl)-ethyl]-methyl-
amino}-propyl)-1 ggaﬁg ar!)o Ic L:lymethyl ester;

2-(34{[2-((1R* 2R*r4F3)|2 Q&@goxﬁsgherlyﬂ@@b FYdct.5-en-2-yi)-ethyll-metriyk-
amino}-propyl)-1 raagdneoni Hragsit amar@ﬁ,netter,

Isobutyric  acid aijthA@*yzgzy.[@b E@Q}F}:@iﬂaizoﬁ@),—propyl]—methyl—amino}—
ethyl)—&thiophen—?yé‘ﬂ)&?[z 2, P]@@ﬁémsar

Isobutyric aC|d y-(Z-{[S {1H-] benzomdazol 2-yl}-propyl]-methyl-aminc}-
n I) -bic

2.2 Zlgoct 5-en- f -yl ester;
ben20|m|dazol 2-yl}-propyll-methyl-amino}-

ethyl)-5-(4 metho he

Isobutyric  acid éf{

ethyl)-5-(2- metho>!;/ ﬁ n I)u%do[z pz‘]’oct 5-en-2-yl ester;

Isobutyric  acid g(l1 RG)'JEBA& HZI»(Q§@I-I b%Ele&ko& -yh)~propyl]-methyl-amino}-
ethyl)-5-thiazol-2-fL@Fclo[ApBI@t-sletvilRET APY

Isobutyric  acid f (Qﬂ",2RW@Ga[p—@-i—ba)koimidazol—Z—yl)—propyl]—methy!—amino}—
ethyl)-5-oxazol—2-:il—tiiffclaqué]tci-Sﬁrn'z,-yl esteli; ea h ne nt

Iscbutyric acid (1 B’ZfZR* ol r’z [3-{4-methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl bIC clo[.2.2]oct-5-en-2-yi es’ter

Cyc!obutanecart:% pa f F{ 9[9 FB-(2 (4—mm M—l benzoimidazol-2-yl)-
propyl}-methyl-a ethyl)a-a'ugLyl §&G{Qﬂﬁnﬁd§e¥z -yl ester;
3,3,3-Triﬂuoro-propdd$ 5¥0 [ & 128 4R*)-2-(2-[3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-am{ndy4D@IS bhenyt 8idvoDip 2iod- T vy

Isobutyric acidf O(FR* %B’éﬁ"g?ézg[f @ Whloh—é—l&fﬂ{oimidazol-2—yl)—propyl]—
methyl- amlno}-ethrl)—é Pthﬂ Pl(@do[? %ET i—fa y

Cyclopropanecarbox aCI (1 - 2R* 4R*) 13-(5,6- d loro-1H-benzoimidazol-2-yl)-
propyl}l-methyl- am fl thyl)- phenyl Qcyclo%j: -en-2-yl ester;

Isobutyric aold {RQ&*B 232—{[3 35 )ly I-J bgglmldazol -2-yl)-propyl}-
methyl- amlno}—etfﬂ)fs phlan@—ﬁl&clo[yﬂ[a& . e|1 ﬁj“al;tear

Isobutyric acid (1&12**,&{‘)-&‘_2-.[[methoxy-1H-benzoimidazol-Z—yl)-propyl]—methyl—
amino}-ethylys-prpr@ﬁw@:}.qojt-mz-y&ﬂﬁ

Isobutyric acidd gtf2&*ﬁ%)t2-l 2@:“7 mem(y-4 methyl-1H-benzoimidazol-2-yi)}-
propyl]-methyl- amPé I)— l?kﬂf 2& o -5 Wyﬁ

Isobutyric acid (1 -ethoxy-1H benzmmldaﬁl 2-yl)}-propyl]-methyl-

é ({[3
amino}-ethyl)-5- ph -gchg e ter
ent ng

treat ment of
endot oxeni a or
endot oxi n shock, or
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conbi nation with one
wO0200813267 QF DI e ag ents PCT/IB2008/051599
selected ffomlipid
Isobutyric ~ acid [1@,W’i)—ﬂg[za—g@m-@-begmola-yl)—ethyl]—methyl—
amino}-ethyl)- 5—pfarsl bigcﬁo@% 2iocmgen—2 yl ester;
Isobutyric ac:d3 015 ﬁf 14RC) 6 g ﬁ[ﬂ— sa)ﬁytog 11—@?36 HIdaZO| -2-yl}-propyl}-
methyl-amino}-ethyi)-5-phenyl-bic clo[2 oct-5-en-2-yl ester;
Isobutyric  acid é‘% Q Fy) -([{éjlsoﬂutyryloxy 1H-benzoimidazol-2-yl)}-propyl]-
methyl—amnno}-etl@ rJenyI L JQJ —J—eh é:yl ester;
Isobutyric acid (&gﬁ’ﬂﬁ ﬁ (2$[M€I’JE)dro@-SH-benzoimidazol-2~yl)-propyl]—methyl—
amino}-ethyl)-5—pl(e‘r|y|@@dloﬂllg&-®h-g-yl ester;
tsobutyric acid (1§-5RJPROE-R-EBr7gnethogy{ttthengyinibpept2-yi)-propyll-methyl-
aminlin) - vfefamq'olﬁ i précrive

3,3,3- Tnﬂuoro-prog 4 met?)iy] 1H-benzoimidazol-2-yl)-
propyll-methyl- amm?eth 1)-8- I;’:vhen blC clo[3.2-2jnon;8-en- ter

Isobutyric aC|d é §:§(4 n|1e a/ 1 gg&l @Iqenzmmldazol 2-yl)y
propyl]-methyl- amfn@-gthyl)té @lyl Q&UP@HM& ygiter,

Isobutyric  acid ﬁF@,fRFm’I) ﬁz {é 13,) d|e(1&MBl@rtylheN]—ethyl—amino}-ethyl)—s—
phenyl-bicyclof2.221pF5-eit-2Ri@steC O npoun ds

Isobutyric acidt ﬁ@‘ﬁ%@r) g/(é@ (3.4 gralhc{(yghenyl}propyl]—methyl—amino}—

oinvl)-Sphenvibigy4qigd G en2y&’fﬁ‘l'oosttions
Iscbutyric acid (1%}?* 4R -2 ﬁ ﬁ 4- dlfﬂOXé—phenyl)—propyl]—methyl—amino}-ethyl}
»l

S-phenyl-bicycto[2. octts—enz

Isobutyric acid (&gmlil E R@%ro@f b]p§|@’||5§d §opyl) -methyl-amino]-ethyl}-
5-pheny|—bicyclo[2t2b]@tﬁ@ﬂ@l esteru Ses Of t h e

Isobutyric  acid O RIPRORIACSnet@FI3-(S@thytBI2,3-blpyridin-5-yi)-propyll
amino}-ethyl)-5-pHersjgigy i@y f-2loct-Fesp-gy e}ter; ap p| y

Isobutyric aﬁdut at’l FF* %R* W(ﬁﬁﬁ-'ﬂ@oxr@ethoxymethyl 2-methyl-
propionylamino) 5-p yl-bicyclof2.2.2]oct-5-en-2-yl ester;
Isobutyric acu:)tflg z E’?WHFCSCE g 6 thoxy-; Eerethﬁ propionylamino }-propyl}-
methyl-amino}-ethyi}5-ph [2. h 2-yhestet;

Isobutyric amdan ZQ&R* lZJﬁ(%gZ dia“d-prcylclmﬁ)gmo) -propyl]-methyl-
aminop-ethyl)}5-pdr@BiGaI2.2.210MMBh-2-yi ester;

Isobutyric acid (OB SR LIBGHAPCT-1BR2@EBhol-ethylr-5-phenyl-

bicyclo[2.2.2]oct- 5/e%lr% 9 5 2 _
Isobutyric  acid f_ﬂé éf—(‘f {8 ﬁ Wenyl -1H-imidazol-2- yI)—propyI -methyl-

amino}-ethyl)-5-phenyl-bi 2.2 ct5en [e ter;

Isobuti/ric y)amz gﬁ j’é [3 lsoqfnnolngrylrprrypl I)Qnethyl -amino}-ethyl}-5-
2 yIlequ as p ec

of the |nvent|on is a

process for the

preparation of

conpounds of fom ul ae

phenyl-bicyclo[2.2



10

15

20

25

30

35

Rigk ii. rt-1 HN
wo2005132679 \N\R4 R2a OHRi t " B- - B2 rcrm2o0sws1599
R25 OH n-1*% N, ,,vv
Isobutyric acid (1fJj2R", R~3-4-imdhyHRRuindDk4-propyHBninc ethyl}-5-phenyl-
bicyclo[2.2.2]oct- 5?# yi eftq' 2 R| g 1 4 N|
Isobutyric acid (1m R*)-A{Z pm (3mnohrﬁ[yl gr(p{ )—)=1m1no] ethyl}-5-phenyl-

bicyclo[2.2.2]oct- -2
Iscbutyric acid (1R g :[eﬁ!l[ A! g me{hoxy methoxy etnyZ -methyl-propionyl)-
methyl-amino} prc% yl]g henIl lgwcl 2]@t 5-en-2-yl ester;
Isobutyrlc acid ( 2)% 4%—@-‘{(&[’3 rmathcl%lz -methoxymethyl-2-methyi-propionyl}-
methyl-amino]- prcﬁy@lﬂa[hﬁéﬁx@dﬂ{thﬂ -6-4 chﬂ af&pylbleclo[Z 2 2Joct-5-en-2-yl
ester; prepared by

Isobutyric acid (géb Olfe])rz-fz-l({(t{(ért]efhw mﬂ“f)xyrrletw@ methyl-propionyl)-
methyl-amino}- pro@/% Teé\?-amw)-irgﬁ He yl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl

ester;

Isobutyric acid (%I ZQ‘QIQ)Q EZ qy, [(prgeﬁclxyg methoxymethyl-2-methyl-propionyl)-
methyl-amino} prog@m% ;mlntgtn)ﬁ] 5 §J@‘|@bpheayﬁ)lcyclo 2.2.2]oct-5-en-2-yl
ester; LiON or NaOH in 5

22.DimetnytproprR hoM B8 bsSash A KB4 methoxy-1H-benzoimidazok-2-yly
propyl]—methyl—anﬁ:t}—tﬂﬁﬁ@lerwl—bi(ﬁﬁ[ﬁ.ﬂﬁfm‘m-z,-yl ester;
Isopropyl-carbamid deliH1SO2S" 4§VR {2 @ (4-n@thoxy i H-ben@pifidazol-2-yl)-
propyll-methyl-amig -ettw) e el vigrdiel]-2lact-5-en-2-yl ester;

2-Methoxy-2- metl'&l eﬁxfmic fcid 6%?* 4§”tfé2ﬁ[3—(ér§athoxy 1H-benzoimidazol-

2-yly-propyl}-methyl- ammo} éhenyl [2. 2 2]gct-5-en-2-yl ester;
Carbonic acid i |soprop Lester j =il ( -methoxy-1H-benzoimidazol-2-yl)-
chIo

propyl]-methyl- am§r9 thy)% n§ bi [Kﬁ]oct 5-en-2-yl ester;

Isobutyric acid (1@5,&@@['3 -(A- me‘m;h aﬂ@rlldazol 2-yl}-propyl}-methyl-
amino}-ethyl)—5—p};£dy‘5cyclomt—5—@-2'-yl @t er at

Isobutyric acid (15, 2R #Rp2-GAi-@gthoxt-teenzgpedpzgt 2-vi)-propyll-methyl-
amino}-ethyl)-5- prarél-lbizyv)%% %]oV%%—Z y_ll_estzfg

Isobutyric acid (1 o 4 * ( [3— mo -1H-benzoimidazol-2-yl}-propyl]-
methyl- amlno)—et e I -bic CIO[2 2]oct -5-en-2-yl

ester;

Isobutyric acid (1 g é ( [9(4 hlgr91qlmgl)lri1d£z!>l L )@—propyl] methyl-
amino}-ethyl}-5-pl ylacy i o@- eyzsyll eger un d er
Isobutyric acid 1§,is&4§ﬂﬁd’ {[@1(7 aﬁudiet@xy 1H-benzoimidazol-2-yl}-propyl}-
methyl-amino}—etr@Eﬁ@dylbi&yc@p@]ogé—eve@ster;
Isobutyric acid (1 %@@4@*8232—{[?-66-%?’[0@-1 HTe_ngimidazol-2—y|)-propyl]—
methyl-amino}—etW?—él]er@-ibiﬂclo[ﬁgf?tn&eq-%?rgstea c | d

1.3 is then coupl ed

with amine R -NH B-W

to give the am de

derivatives 1.4 using
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-54- reducing agents
wozesnaz | | ke Li Altit or PCT/IB2008/051599
Red- Al in &dequate
Isobutyric acid (1520 4SY282A1-% 6-aF bl  HAS zoimidazol-2-y1)-propyll-methyl-
amino}-ethyI)—5—plte|@libig@ﬁé’z]oaq—en—Z-yl ester;
Isobutyric acid ( 1%" gwﬁ*ézr(Qa[f (ﬂ‘frd'éghoﬁ-éltb%igﬁzol-zyl y-propylfl-
methyl—ammo}-eﬂ'@é 2]oct e 2—yl ster;
Isobutyric acid (15%,28%, é?ﬁzq; ?ibls uorome yI -1H-benzoimidazol-2-y1)-
propyl]- methyl-am\‘@&hk/l)%‘)hleng Il;lcyctcg~I oct-5-en-2-yl ester;
Isobutyric acid 1§,QWQ[$(2—QJhOX3} e@&WLe&zotmldazol—Z—yﬂ-
propyl}-methyl-al 'ml)-athyl]\ﬁk)}ﬁlvl-edydap.ﬂ]}ct—5—en—2—yl ester;
Isobutyric acid (1§, @p@ﬁ*@%{ﬁ(ﬂ !SdimH\O)@ amethyble-benzoimidazol-z-yl)—
propyll-methyl-amy (r} )é-’shew-blwp %ZWr%yhﬁ

Isobutyric acid (1 Zﬁ [ (4 tl‘@an methyl-1H-benzoimidazol-2-yl)-

propyl}- methyl-ammc@eth )—S—Ehe é’ blciCIO[ZZ ZW -5-ep-2- yl € ter

Isobutyric acid (1 (7-methoxy-4-1 methyl benzoxmldazol 2-yl)}-

propyl]-methyl- anﬂcp-@al;l)g-glgnbl g&c@B ﬁmn glg 6-yl ester;

Isobutyric acid (1 I‘RA#RWB (14 Fi rrahO)S O-Lbéﬁﬁ mlﬁazol 2-yl}-propyl]-methyk-
amino}-ethyl) 5-piS i GdkioD2 28G5 t-fraen 0l at

Isobutyric acid (18535} 4g|=?t(2|-{ryeth3€{§ (Etfigpiorgehpxy-1H-benzoimidazol-2-yly-
propyl]-amino}- etrtll fl%{o[ﬁﬁé@%S ec ﬁlﬁ%t

Isobutyric acid (1 4§ 6—( —{[?(4 ,7=d nl\e/u QXY- tHﬁeézmmldazol -2-y1)-propyl]-
hy!)-8-phei

methyl-amino}-et |-bicyclol: non-s-en-6-yl ester;

Isobutyric acid (1 é QQZ-{[Q( 'g'u% toxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5- pkdr@£ ch\élai 2!ocy S92 yﬂeste’é

Isobutyric acid (1 é%dllil‘[—}t(ﬂ—{rhé&ll MewpﬁeﬁlnH-imidazol—2—yl)—propyl]-
amino}-ethyl)}-5-pheyfy-bickclolB2. 2|qes §- sits spidy @

Isobutyric acid ( 1Saﬁ Ff? r((i)‘ [a(-e leetma;i pu;@hw-@éazol -2-yl]-propyl}-
methyl-amino)-et f CF%CK}[Z % ctj-% yl

er
Isobutyric acid (1 R* RY4R* QR* F(iﬂ& {1H-be zomldazol 2- é) propyl}-methyl-amino}-
ethyt)}-5-phenyl- bl c

Isobutyric acid (1Fl Q@S )t2 @{[QQMHﬂgg y])Qrtpy!] -methyl-amino}-
ethyl)-5-phenyl- bnﬁlcﬁ[ﬁ ﬁldnlt ﬁjl e(tel' ) V\h er e| n

Isobutyric acid (1%5»?]:5@51; L@ Dentnszobdy)-pbdrmethyt-amino-ethyl)-
Zphenyi2azabigiipt ety egeadat | on t he

Isobutyric acid (1 %6@ bZd?ﬁ[agH bﬁ\FOImfja@PPﬁ_ﬂO%] methyl-amino}-

ethyl)-bicyclo[2.2 i ester;
Isobutyric acid (1 j RY4AR*, )% (2%:»l (W-{tinzouédazoléyel) propyl]-methyl-amino}-

ethyl)-5-methoxy-! J pmrb%goﬁg E]O(St 2 stg'a
10 prepared by

coupling of the am no
al cohol derivatives
1.5 vvit_h t he



10

20

25

30

I n anot her variation
wo20s1326 t he di ket one 2. 1 Can rcrmsz2oososisos
be al kytat#d diredly
Isobutyric acid (1 Ft*,B*Ak’eﬁ*ﬂ-ne?’-(d*ed'nﬂaaiaiol\’l—ﬂ—propyl]-methyl-amino}—
ethyl)-5-methoxy-Pphefyl- lig)ylo[z:k Bapprepr i ate
Isobutyric acid (1 Ih,fquRﬁébﬁh?[{ (é@en?m[n ye@l 2-yl)-propyfl-methyl-amino}-
ethyl)-3'H-spiro(bigyclo] 2 0 egﬁgzée. ester:
Isobutyric acid 1%‘? Sd —{[f é bENnzo| f §ol-21§(lgropyl]—methyl-ammo}—

ethyl)-3'H splro(b@g Séngf R* %ogenzoﬂﬁa ’_1)|—F):E—l§ ester;

wherein the first 5{ com ocunds of {l e above Ilst cons tute f.l ;tarticular sub-embodiment.

eratures a
02C. WO
The relative co%{,’g /oigegmrpér L’eritBZﬁ'@@ws: for example,
(1R*,2R*4R*)-2-(. %B—g%wdaz%l) prog%t&/t—amlUCthyl)-S—methyHS—

phenyl-bicyclo[2.2.2]oct-5- n -2-0l denominates

(1R,2RAR)}-2- (2—{& lbimrdagol 235 p%g'l] r%thy mino}-ethyl)-5-methyl-6-
phenyl-bicyclo[2. 2 ] ﬁ»eﬁi&:o eriv at Ive

(18,25 45)2-(2- 21 HrenkoBidab 2@ rodyiFr@@ta@@-sthyl)-5-methyl-6-
phenyl-bicyclol2 2&)bctslan-2@D Pr Opr i at e

or mixtures of the%"w«qmimr on | C ac | d S

The compounds fottYelrbula<u. €1e) CLO TN C:) @k lingir pharmaceutically
acceptable salts 8v &l LFea §| nedicwntsm{ i||| the form of pharmaceutical
compositions for %Wenierﬁadra‘rﬁt@am at e

The production ofgww%corgef@ohﬁ Cﬂge SM a manner which will
be familiar to any Peﬁon P.Ieéigréeﬁ%(ﬁe fesfxanale Iﬁrﬁ@t@ The Science and

Practice of Pharmac 1st Edmon 2005 Pﬁié aceutical Manufacturing”
fpublished by Llppmcog |Iluams & |I i S]b

formula (1), or thel@FLQIacgtlcﬁHchp a% optionally in combination with other
therapeutically vaﬂea; ﬁtlstéﬁ&l. int® U&It}ncaa@mmlstratlon form together with
suitable, non-toxict ir@ri, ﬁﬁkziﬁi@ld for.hp@ih@ﬂydr Iph @Ser materials and, if
desired, usual phamuwewp’a\k] adiumto
yield the protected
The compounds ok(ﬁrtulg(r)] Qa Ei\ﬁrﬁai:eMa.lE/ Lc&é;ﬁble salt thereof, are useful in
the preparation of 2medlcamefdE pr ot eclion 5of
e forthe treatmez orZrevHﬁrl (fbg'onisgtaaena@ﬁa[ tﬁpertension, ischemia (renal
and cardiac), hyd ﬁr@)}thyigiin&dir@ edibitzio0AGac hypertrophy, or
congestive hee fgigy s TSOH i n
adequat e sol vents
such as acetone
preferably at ft
| eads to the ketone

ringing the described compounds of
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wo20s13269 2008/ 13267 95CT5E200 8 kcrr2oesinstses
051599 -57** Schene 4
The compounds Arordudd 2),4)r fphaﬁacmicélytahﬂp@ﬂe Qaft thereof, are further
also useful in the trelppetioawle@eplpni i@thedliogng disEpee groups alone or in
any combination: 4 1 V\Ih iC h | S
for the treereﬂ)tn,@ r r@f\l Tlsray diabetes and its complications,

hyperaldosteromsm ep' ybreuropathc pain, gr [;ancer in humans and other

mammals;

o for use as alﬁ%% agetutoermagnlmgce@&{tdﬁn atherosclerotic agent,
additive to caalgbdglctsn%ns%mirycbbp&esl, éﬁjunct to thrombolytic
therapy, as anagéraj.arll e&b] oQs a&ﬁl’i’orﬁhetreaﬂnerzof unstable angina;

« for the treatnjer orfpRIAGisc] hypeqRnsion, especially portal hypertension,
hypertension sa;ﬂﬁry e F?FtTearli‘rEerygr@PiWWtO\srenin hypertension;

e forusein hyp<5ic %fj'ﬁ H‘c d'aegsesm iﬁclﬁn'clagﬁréfor the treatment of

e.g. cardiac, renal and cerebral |sc mia_and reperfusion (e.g. occurring after

cardiopulmon bypas ery coronary and cerebral ﬁasospasm and the like,

therapy for @I—Ierg v¥ Igr lesegsgo(w’]kayngl s disease, intermittent
claudication, {l’é}as‘hlp rdl@lls&) Nke ael-ll disease including initiation and/or
evolution of h§ p@¥BEI At ur es of about

o for the treatrgnt forQproBhi@xiCot @igrders related to renal, glomerular and
mesangial cedﬂéjscﬁor\ ||rbl€ep Bye gﬂ ﬁt*d)@nrenal failure, diabetic
nephropathy, F@ﬁPsloar.duceAﬁ Why m%uﬁr] injury, renal damage

related to agi or ﬁlalyms phros% Ef nephr toxicity related to imaging and
nal

contrast agent and o cyclosp fine. &mia, onn?ary vesicoureteral reflux, or
glomeruloscler ; t o g Ive

e forusein thertphf@ mb&ar@ié’ iQJrcliolC treatment of cardiac hypertrophy, primary
and secondar;d)@foinaw aﬁeitehéel, tlﬂ;r;apaf.or congestive heart failure including
inhibition of ﬁbﬁdisknyliitiapfilemtriqglfr diljiatiop. @Tpeeling and dysfunction,
or restenosis f‘d‘é"l‘gl as{?la)taﬁtyerégtm% 3 us | n

o forthe treatmeg ﬁ 5?08@'61,?58"(1%? st&(dgl mérg'laglc shock;

e for the treatm((eﬂt of sexu dgfun ion |rk$)oth men (?rectlle dysfunction e.g. due to
diabetes mellitus spmal COLd mju:t ra |ca prosta ect%my psychogenlc etiology and

other causes) L h\ﬁ)m m JOQ Fllaw he genitalia, especially corpus
cavermnosum; ket one derivati ves

« for the prevengbp Ad/qﬂrﬁtﬂ:\bh degerbr h&or&{r&iﬁnage associated with
cell proliferatioil; nt er n‘ed| ates K -
e for therapy of wtdllc ngaﬂ aloriic Ofﬁ'nn*@fry diseases, insulin-dependent
and non insulilkdéofmﬁeht éab?férlneil!itv érti ihe\17 @@olications {e.g. neuropathy,
4.3 using 10anal ogous
nmet hods as descri bed
above for ketones 2.4
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Ri oPG -El RR- -' Rsk
retinopathy), fgperdidoste@nism, bonGrenddoling] pshrifis, arthritis, rheumatoid
arthritis, osteoe‘ta@ @rch"s, e mee@@ F}thstitisa n
o forthe treatmeatlopratomcity ﬁ%sfdéaf c@a&\revl}/ and advanced liver disease
and injury incjudin tendapt complication hept oxicity, fibrosis, cirrhosis),
deleterious %11 E)fj f 8 (iaé(t 8

ypertension resulting from

Sequ
hemangioperi Hnla E il;clgigas:b EQ&J §ytract and/or bladder, hepatorenal
syndrome, |m%gl(£lgleasgs2r)/<5i4g V\Jééuﬂﬁgch as lupus, systemic
sclerosis, mlkab(hr@hQ)b;os,lsWsaﬁﬂ with renal dysfunction and

hepatotoxicit,C oTTRr Ci al |y
e foruse in gasﬁf\r)tatinzfl zﬁﬁ#e@uch 39 plcer8ve colitis, Crohn's disease, gastric
mucosal dam: Tr Hlé'rglf;\tc?lécdlel gs&aéedr]d a:f\eﬁ Qbowel disease, gall

bladder or blle d ct based d|1easeRIsuch as cholangiti ancr titis, regulation of cell

growth, begnmg prostal hypertropl { r {ransplantatl n, or for use as anti-diarrheal
agont: or al ong ods

e for the treatmdﬁ&g&dérhﬁ)dmgkarG\LhQ:M\étriction or disorders of chronic or
acute inﬂamnAprp{uéB p£ bb@dic@®e pumonary disease and adult distress
syndome; - SUpstituents on W

e for the alleviﬁ@iofn;gin Mdinarey?patr@ rpain peripheral pain and pain

associated wrtbCéTeésrcbaé eissoc tfddlﬂ ostesgﬁceror bone-cancer;
e for the treatant of.cen al n rgl g@‘n \ﬁscular disorders such as stroke,

transient ISCheth attac[g mlgralne an syl ld herb orrhage, central nervous

system behavi La!rdrgbtders%agntme&Jjerhemlgmclt ge\lzheumers dementia,
senile dementlaerrm vﬂ@largarthH Qal!e&f/ or sleep disorders; or
for reduction oRélnerthrb By' aWorVMorEhh as a result of above utilities.
The present |nve§|$na£11dgﬂarego M&agdalt la-;-cpte\'erﬁig or treatment of a
disease or disofdr @khided SdtG h:omaﬁng B sty to a subject a
phamaceutically {Gjgamdaref a@dmevund of formula (1).
Furthermore, thel cmrtpcrur(addﬂ @lé Fd@ulat (h aay also be used favourably in
combination with @ rfio@ g@@ F];@*eﬂgm lipid lowering agents such as statins,
anticoagulants sueh pplgagrhajing. gpithypinbgtic aptpqucy fs H(gidogrel, B-blockers,
and other cardiorgqirietey d chemi stry
Besides, any preﬁegcipdicab@fd the fqmpt)thjeof formula (1) (whether for the
compounds themsfelret é\Ps ésfrsafr cgnpalﬁ)ﬁ chtfiﬂ'jw compounds or salts
thereof, uses of th r of .) :apRly mutatis mutandis to
compounds offormu e(f?i§§n§or§ vjce vz:(\rﬁsca pﬁ
rotection
of the 10 nltrogen as
descri bed above | eads
to the desired
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10 an al kyl halide in
wo200313269 Df €Sence of a base opcrBesosisss

by reducti ve
Preparation of cahbiudagbt tbr@B3 WM t h an

A further aspectai1 trg %QM&‘ e&a p%ss for the preparation of compounds of
formulae (1), (Ier), brbl/@ @4 d?T&IBrEsenMWeﬁt[kh‘ Tk compounds obtained may also
be converted into ppriapelitifak® acnipbld yaltgiGreof in a manner known per se.

in general, all cRG@IL teNdmtators 4@ bd detformed according to well-known
standard method R {ie@ & @SpreY in(y Iiteh[yfdf ® @p@iyed in the procedures
as summarized inachﬁlesa fo gllﬂlet [fazbipd'@ated otherwise, the generic groups or
integers W, R', R'2 5t Fhi;ﬁ%tRs %UE’,‘Iﬁ R® %10 R",R", A, B, p, mand n are

as defined for form er abbrevtatlons usak(i are_defined in the experimental
section. In some insf ances tlne genenc grou R, RE, R%, R', or R™ might

be incompatible wg th@gsgn%glﬁstr in t‘;ers](ﬁemes below and so will require the
use of protecting MJ[QIPQ.G"EIUQ @ pr@&u@ U@ps is well known in the art (see
for example “ProtddtBd PGS iSdraBna 6late@". T.W. Greene, P.G.M. Wuts, Wiley-

Interscience, 1999} (g @h; ;turpogeﬂg thi{; @aﬁig, itfwith be assumed that such

protecting groups fshréneﬁﬁyg FrT |ré)a;e

Compounds of fohiq () apegpteqargtidatiowigy fihe procedures outiined in Scheme 1

below. The key irfe@fd'ﬁtﬁ‘( iaredRﬂi & coBspWing Ij'(hm using standard

reducing reagents onditi S| ents like or THF, preferably
CREE R p%égéc I

at temperatures biatween —20°Cfort. ohol group i is transformed into

a leaving group L op r%g,l%n .2, Wherei |s OTs, OMs, OTY, Cl or Br, using well

known methods dad® EEF}QMHQ&NQ& bJse@ Eugmsl N&t,, DMAP, and in an
adequate solvenMch Ni‘ltoll(e )tr&pt -oWZCval‘n the appropriate amine
R-NHB-W in presrige ogelnd-@epy Sebel styteab NYPEApEtemperatures between rt
and 110°C gives W@ﬁaﬁ%la P ‘fhﬁ‘fﬂRs represents H.

comercially

avail abl e esters 6.3

andhcr their parent

adds or from

al dehydes of fornul a

6.4. Esters 6.3

and/ or their parent

aci ds can be

transformed to the

al dehydes 6.4 using

wel | known reaction

techni ques such as

reduction to the



RW6.3 HAWG6.4 0 HN

wo2es3279 - " \W R4 6.5 | N Cas e PCriB2008/051599
W r epresents an
schemet: | M dazoi e group

R on Various syntheses to
“or epare substituted
1 mdazoles are bl own
inthe literature and
1"=1 those skilled in the
2 Rea on A5 L (AL L iRL ZKWR‘RG\QS
*_mo_.eph e B~
Rva "'%Het er ocyREIC \
Chemistry. Voi.
1n2 p. 469-498, 1984;
ao Grl m’re;t M Ross. R

e}

2 Roa
W Laﬂ‘d‘l\ VR AN B
R™X °Ber awﬁ‘ X Mook

12
Synt heSts."” Acadenmit ke ©

. (F;r/efés 9971 Ti
| christ, et l
Rea OH Fbt@r&'& C|IC/

ijoﬂwem stry, Thg Bat h

N ke 11 Presgrlogs) Rea O
var i arix Nl"S ,O_UJI‘JII n@/y
in S&E m? . R1a 1.6

Alternatively, come)%muia B v»ne%lp ﬁseeﬁrggtg ﬁ can be prepared by
saponification of mstea}l Lkle)é stangﬁ QiuponalmxdsucRa LiOH or NaOH in
5  solvents like etha@lﬂﬁtha%THF L1l @I@peﬂ‘b@erﬁz{rd' agdic conditions such as
ag. HCI or TFA irrselﬁms (s athpmpl. mér[arlqy'HF, RN, or water at rt to vield the
acid derivatives Wtuehiy P>2 Stejtl'ng ftorb@@tKh@rrydrolysis under standard

acidic conditions grv%i s& cid 1.3 wherein n=1. The acid 1.3 is then coupled with
amine R*-NH-B-W tf ive the amljfe d |va es 1. t usmg standard coupling reagents
10 such as EDC, HO tor S'Iﬁm l r&sence of¥ ase su as NEt; or DIPEA and in
solvents such as H—_rF %Q\ﬁnﬁ/ﬂ: refga'blgalt ry '|'he amide 1.4 is then reduced to
give the desired |cdmmsk:8 [of. formuta (1) wherein R® represents H using standard

7.17.27.37.4 WO
2008/ 137679ECT/ 132008
/ 061599 -61- Reaction
of a dikelone 7.2

RZ
R1’)5(
Ria
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woxesi3267? 31- 10>-R 8. 18. 2 PCT/B2008/051599
12-0 HRu F&0 8.3 20
reducing agents\M emR\Le Red-ki hh&dequate solvents such as foluene at
temperatures betgs@ AAPOUNAS of f or nul a
In a variation the éolm})un(aﬁf ermliﬂbtw&.keiﬁ]e@preisdﬁls H can be prepared by
reacting the activftejy@mpfugr -Pitigife anprpelet apingRENH; in a solvent such
as ethano!l at S"Qj‘fy elé{ﬂa&ﬁfp‘ferﬁﬁ‘egakgut 401CH%give the amino alcohol
derivatives 1 5 a i sin e appropriate aldehyde
8Eﬁglons Igags h él

W-(CHz2)m1-CHO under standard [4 to_compounds of formula (I) wherein

arated u

R® represents H.

hods known t ne
In ancther vanatlorrlgthe c mpoupds. of for 5 é) where R” represents H can be

prepared by coui no alghol tlvg Wwith the appropriate acid

W—(CHz)m_‘—COOI-eto geld ahéé din\gtnegag lth‘nareathdfudher reduced to
compounds of f&ﬁlparw&tei.h @Gnep@sfents H using the same condiions as
descrived before.li @St er eomeri c salts

Alcohols of formu@ ﬁ) wfbryn RHEBI&Q’(S@Vﬁ e a(ﬁated using standard reagents
such as acid CApriffe| aci® tagbbdidsn @folgformates,  isocyanates, o
carbamoylchlorideﬁﬁag@sarsim erhen(asf a&ewﬁe@isgh as MgBrz, or in
presence of a bawv@ |asR\lEt0‘r1' rRoI foDC&RHj' HF at temperatures

R’ fey

between 0°C and &5 Cito lalve ompounds ﬁé mula )lwherel presents -COR®",

The key mtermed@a K, W@rbu@* H a@pﬂd (c@dlnl@Scheme 2. Diketones

2.1 and mono prm’d kqt})@# Umrl ’be p@pare(@ccording to known procedures

:(;azsiszr:;rg) 1%106@-?80 ejﬁldrcrﬁrr pgéaKta F7A3-17, J.0rg.Chem. 1978,
’ (10 or AD-H (5

Alkylation of the ( ﬁj 2 2§|g?1uﬂe‘e‘phxles fi ?e"ar&réapents or lithiated reagents

(prepared from th res&oazﬁlatim{n(i c&nﬁo§ e.g. butyllithium using standard

reaction conditions such as ph I—JEJV qf}lumbromlde 3-lithiopyridine, 2-lithiobenzy!
alcohol, or 2- llthlogxgéle in"Adequ s I@erEﬁ) oal'nF at temperatures between
_78°C and rt yieidh 1 @GHo@dsl C M xt ure of

Hydrolysis of the lgllal H QMI deﬁatiteg aQJ;'mbse&th elimination of water using
standard dehydra@‘ r%&%g erocgﬂres ﬁa&e‘ RER adequate solvents such
as acetone prefer@if at iOdAds QREIBE 28 UCH as
O-alkylation of aththth? h/%l aa;inné’] %agents such as Mel using standard
conditions yields ghirots hlyrlelra?ﬁﬂ; (ﬂ,@%lkyl.atﬁbd 2.8 can then be transformed
into the ketone 2.43ihd{ @ ¥ime Bndifolp @@ above Galconols 2.3.

aflowrate of 0.8 to

150 mL/mn. WO

2008/ 132679PCT/ 1B2110

8/ 051599 - 2-




AcCHacetic acid

wo20031326% gNnh. anh y dr ous PCT/IB2008/051599
20BOCt ert . ®but oxycarb

sceme2  ONY|l BSAboOvi ne serum
al bum n Rulut yl

€mg Xy ny k,, 9"
CCcol unf ;‘Dﬁm

dronﬁ?ogLaphy on| Fra
silica gel 25Burgess”
eagent "t OXY,
S~ ot pegs m.;%W
o nDnlun1hyd§ohUeRm‘

‘day(s)

|ch beret harfe
i]. d% d
|PAdII- opNawnne
i§§1 Bl PEAdF sopr opy| o6t
- e (pyPanine, Huni g S3to

base,
@thtl-dllsopropyIHM1n

In a variation, co a wfﬁ%rt% R13 }pgﬁtr H ylij -benzofuran-2,2-diyt
group can be forme from compounds ereln R re& ents 2-hydroxymethyl-
phenyl, using amd 1 % solvents Ilke DCM at temperatures between 0°C and rt.

Altemnatively, this -Qvﬂ ﬁ)wn/ehm ?ttj tion can%e pe rmed in two steps. The
3% td QQ&M %smg protic conditions

such as TsOH in nts such as acetone at rt to yleld the ketone derivative 2.5. The

10 elimination of waidi0:Eh8ed 163@?[\6(17 &B@Tﬂéaﬁi BRDOsuch as Ms-Cl in
presence of a bas8ike()iBislofy @ Qdequay Spivents like DCM at temperatures between
0°C and rt or usiWswnﬁ deglﬁf *)I\G%ililﬁ @-IF at temperatures
between 0°C and atblﬁuf tiketTe cﬁllva tséﬁ p h e ny | p
In another variatioh@asj Teﬁ btercbpakflaéci-dreej!bteﬁt@e derivative 2.5 by

15 ?ppropriate nucleqph 7ngntr<§ea%jr]ts#étfnﬁ? Fo%etlﬁ like Et;0 or THF at
lemperatures about 0°C.

nopr opyl N—ettglcarb

In a variation ket .2, is reacted wi a strong electrophile e.g.

ketal of alcohol de

trifluoromethanesulfonic agid an dnde [r an |nei: olvant such as DCM at temperatures
eq. equ sy

5Et et hyI Et OAcet hyl
acet ate
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Et OHet hano
wo 20032679 Et 20di et hy| et her PCT/AB2008/051599

hour ('s) 56
about 0°C fo rt fo &@MTMOQ%(&\@?Z&E&MZ\@I{ appropriate organo-
boronic acids thafaie arzn@rbiauy:hvawt)k)ur.we]l kndn iBadeuate solvents such as
DME, in presenceto@tbqseam ah Pzgoeﬂmtjﬁ_iitaﬂmtalyst such as tetrakis-
(triphenylphosphing). iemy tq i fopg derivative 2.7. Deprotection
of 2.7 using stani{gé%iflfns]lsuﬁdtl ns@g?ﬂé}#‘éﬁ‘ adelg]uate solvents such as
acetone preferabl r# ds to tp eaonegerlvatl

roxybenzotr

Ketone denvatlves 2.4 an transf %e he, snred |ntermedlates K by addition of
@zqf Y =@ Tl

nucleophiles such™ as rlgnard reagents or i |at alkyl groups such as lithiated

tert.-butylacetate Qrg:grid Q Emﬁﬁr@ ge@ bulyl lorgyalsegte n-butyllithium and DIPA
at temperatures &3]355 @.HBE&B@J‘tear[&h of solvents such as toluene-THF or
hexane-THF) at tdm@atﬂ@eﬁm@ru-bod: and rt.
The key intermediGidd K*QA R koD GilvidHAYanation IBG:S 2.4 under standard
conditions using ¢3 (BN TRST R ApioytiatdvBMIE tkshyd:N or DCM at rt.
The key intermedigt@ m@&t iR H xrer pjedar@ according to Scheme 3.
Scheme 3 MeOHMet hano
20m nm nut e( s) o
I\/*c:rrethanesulfon?I';CN .
NaOAcsodi um acerat «
NE tslitany!an¥ne

QA 2
o SRRt

carbon

A mixture of th %r eip Ve i

e etone 3.1, wh|ch is commercially ayailable or well known
and the commercﬁ}/ :& %nﬂ.% 9 ! rgalteg%agj.rogiat ] olvents such as DCM
in the presence )6 cg%d)éf ng; St |(<ley;£<£meds q4ntg(|de and a strong
electrophile sucths S@kﬂlgnému BXM at temperatures of about 0°C as
described by Jundi@ikaal .| Tg@p@plhi@rg;pdq 24138, 5057-5061, to give the
bicyclic denvatlve§ atﬁlkylg altofl}ftoaet dgldatlves 3.3 using analogous methods as
described above fg besgw_o‘ ettQ{neI d??;éttvqs\yﬂ prgvldels key intermediates

K. Hydrocyanation of k?:t e derlvat S usmF analogous method as described above

for ketones 2.4 yi |nterm ic tes

The key int dtKh-teXrtNlar}/d ding to Sch 4.
e key intermet |zetsew rein X ared according to Scheme
. u

t-butyl = tertlary
but yl)
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Tftrifluorornethanesu
wosnszere | f onyl PCT/IB2008/051599
TEAtri fl uorbacetic
Scheme 4 acid
- 1t-1Ftetrahydrof urany
35 TLCthin layer (R)f™
chr omat ogr aphyl/
o TINStrimeth lyl oK
Ty - o e — 2, % ™
A ibo§7 132679 CT/ /113280
41 8/ 0831599 - 6%4-
A mixture of the IRB@a@®NnGOC | woldi¥s b)inrﬁa(ciﬁmtlable or well known,
formaldehyde andh@ WW@'M%VD}} aﬁingjfﬂisn@myppropriate solvents
such as DMSO irdtpeip%ceWaW‘emotﬂtﬁf](%wline at temperatures of
about rt to 50°C aé%rBeﬁ byrS nzierblﬁm Angew. Chem. Int. Ed. 2005, 44, 4877-

4880, to give thi bicyglic derlva ve 43 Alkylation of ketone derivatives 4.3 using

<

analogous meth as Ge cnbe above ¢or the alkylation of ketone derivatives 2.4

provides the ke}J lmerrﬁctla@snlt IH)QrQ:yaxa*om ketone derivatives 4.3 using
analogous methodd l%d&b& Q‘IkeUl@ﬂZQ ﬁeusl k&y QImediates K.

The amino buildi%lblocks R“NH-B-W can be prepared according to the description
below. TsOHPar adol uenesul f on

In the case whenje QI r@r@sleng a Eenzﬁgaaore@rtulu stynthesis is outlined in
Scheme 5. A suitﬁlt suﬂstmgtﬁﬁnnm @liva\te eﬁwhich is commercially available
or synthesized ac@n @Waﬁeth@rgi@@ietdald)ﬁ)ﬁﬁ‘gma! part below, is coupied

toan accordingly f)rmted tcchleercﬁly eep'yaaf War@n—alkanoic acid derivative

using standard C(tﬁdmg ﬁ@vts ?nzhtioré?orﬁ-@fh aa%D@léOBt in presence of a

base such as NELISU solvengs, THF at rt to give the aniline derivatives 5.2. Heating of
5.2, preferably undér microwave cpfiditions to abmc neat or in appropriate
cibd

solvents such as lolgil.xe%r agﬁ @aﬁs@oﬁhe grr%oalkyl benzimidazole
derivatives 5.3. O&JnQBln mchlhalk@ [hgsubstltuent can be introduced using
standard reac’uoneb;hcﬁ:y ﬁIk{y :-ﬂ:{n with a8 ap&}pﬂﬁ%haﬁﬁhlde in presence of
a base like NaH on@osy'h:h solgent like acetone, DMF or THF at temperatures of about
0°C. Depro’(ectsonb:i;neg}zﬁqare) Eegotegon gﬂleﬂw procedures known to the
ones skilled in th ro%n §/ ‘TFQ,(éfl(il Vé’g = BOC) gives the
desired amlnoalkyl benZImldaZB nvatlves 5,
tained as a

m xture between the

maj or racemate having

the relative

configuration (RR*,

R*) (i.e. the bridge

R
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LCGMs: tR =0.44 mMm
woasz29 30K1L A. 2 Procedur e PCT/IB2008/051599
Al. 21: rar2s2
Scheme 5 octane.?2 as WC
200@0132679PCT@§291§/
2”%23’&99 Ps' §0lout) e
heated rerfidern ~>we —
Vi gor ous stlrdn§?to
rgflux for 3.5 h, The
reaction nm xture was
cpoled to rt, ,
PthU% ede'th HN’R N~ R
at-ed ay- Ne T s
ex&sr acted with Et2D.
and t he organlc phase
or at d

In case W represents n ary?@r 3:roa ? group the required . building blocks

R*-NH-B-W, CH&( > ru1' apdrl-g commermally available, or
synthesized accor@rlg‘ [(l) Jv | lln(ﬁrdneta% ord&g tl\MneIth s described below.
Appropriate substlmt%(on ﬁt)egég ary( 7hbtx§o)xn/| Jrogp can be introduced by first
protecting the amxyolgrau!) &’jR‘-RH B“?\:lwnl'ngtan@fd N-protecting groups such as BOC
or Cbz before infodéhg @M%Mﬂﬁeﬂk {p@Eﬁtandard chemistry
described in the iits@yre bn@ En@v_n @_th@§ ®Et i@ P Deprotection of the
nitrogen as describegq_oie Iesiitdime@x'reii R“a\ﬁ—g_—w.k') -on

) )
Further synthetic @ath@a%s Waeihol d@\ativds @i fdmula R*-NH-B-W are shown in
Scheme 6 below. E@hew; R reprﬁejts z@yl, 6 QpreFFi]ts{?Tf, Cl or Br, and ring A

A A y

represents Woeing qP{LAHCERTR™ 224, 35
In one variation thi)peprgte f]@@@@@ &llminean aryl or heteroaryl group can
be introduced by dﬂzlying e sarms%slﬂtijj?t éodiﬁﬁfions described above to the
corresponding esters 61 o OO --W. Subsequent
saponification of the ester reachion of the rgsulting %1 -NH, to give the
corresponding anr o@ﬁ)ﬂo‘/e \%ﬁeduc&5lsz 91

corresponding am (CH2)2W In another variation the appropriate substituents
on W can be mtroﬁtehty Iapamg the Bmﬂshb@«ﬁbyt kﬁjlf;catlons described above
to aldehydes offferlje CR@CRW & Ddoueh Trgd@ie amination with
R*NH, using stagﬁd_ pggeeﬂes givsr(tje eresponding amines R*%-NH-(CH)m-W.
Amings of formula §46\lrlzarf 1or6rﬁrcia8fvaﬂ?le. 4 1 g Of

racT1lR*, 4RD-spiro[ bi c

ycl o[ 2. 2. 2] oct ane-2, 2

"41, 31di oxol anl1-5- 10

ecedures gives the
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(112*, 4RD- 5- phenyl -b
WO 20087132679 CY cl O[ 2.2. 2] ocCt - 5- enecms2ososisee
2-one (int& nediate
In a variation the K:ﬂiAnvélt)es F(dbCSS-QJ-VW@dem A3 daw represents an
aryl or heteroaryl ﬁﬁgp, z@efprepar&ﬁ@ the reaction of aryl- or heteroaryl derivatives 6.2
with esters of acQI?e @543’%6@ gfpﬁl'llﬁp'l@nltgéﬁlm q_hcisphine figands (e.g.
patladium acetate trrna‘f»?/pl:lf)ggg in prg@ce oth,_EIike DIPEA in solvents like

DMF followed by h drogenatio re; ence of p II ium catalyst and standard ester
W?te ﬁ agdedand

cleavage (TFA for utyl, L F—water or methyl, ethyl) :a shown in Scheme 6.
t1on was Stlrre

In case R* represe ts alkyl$| su stltuent troduced by applying processes to

compounds of formu a NH ln absence or pregence of a protecting group on

the nitrogen of th grg.rp) anvm % thgsgsﬂ'lgot nlthgmt such as alkylation with
an alkyl halide |me§6rt:eu}‘ ﬁoasVVaSy r@@w aaldatloo\ﬁh an aldehyde, or
freatment with a ritn@ @e{h &q:_etomNglm greseﬁchﬁlydrogen and a suitable catalyst
such as rhodium @p@arﬁle@agpﬁt&g@ed‘m@up using standard conditions
leads to the desirg @wﬁ\iesatf%a’l R“—Wg\h e d an d

In case m repreel\}sa}g O ts ang comppinde of Copmy]RE-NH-(CH )W can
alternatively be erpéaéa[n r;oorﬁerc:lﬁlr W%tters@‘hasdlor their parent acids
or from aldehyde: 64. E 6. eig. pprent acids can be transformed
to the aIdehydessrj)iiﬁi1 %d B n rgvow thrje such as reduction to the
alcohol using reanﬁlw_%QuLh a\ﬁtAl 4 |n§olv§n§ hjs Tl and subsequent oxidation
of the alcohol t(y tl\e% 1 th O(Qforg la 6.t4 g Swern- or Dess-Martin
conditions. Olefinﬂfﬂjofﬁ}é aldehE RNV ad o using Wittig reagents, which are
commercially ava]’al&@-s;@t@ﬁé’daﬂhi’nﬂd w?il'—kr))wn Rethlps (see eg. J. Med.
Chem. 2003, 48, 99@ WUWO@WOPM@ mn in bef ag WSI either directly or via
subsequent amldof[)r?tloz o Zv{ja 6td argdes 6.5 which can be reduced fo the

desired compounds off ula H-(CH, ) ,.wherein_m repgesents the integer 3,
using for example a sequen (E ydronga lon ofcf\he %&) nd in presence of a

palladium catalysttfo%LeB by rex M M he aﬁ @Lsﬁg{ standaaisa‘ondmons described
before. white solid and 0. 07

g of the m nor
racenat e,
rac(114',23' ,4R )-2-h
ydr oxy- 5- phenyl - bi cyc
| O[ 2. 2. 21oct - 5-en- 2-s
dhacetic acid
terL-butyl ester, as

colorless oil. LC-MS
(maj or racernate): ts
e 1.06 mn;

[ MACL- 13) 3- 1- 120+1- 1r
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Synt hesi zed in

wo 20081132679 gnal ogy to K1A f r om ecraBesw0sis99
rao- (112*, #R*) - bi cycl

sceme6  O[ 2. 2. 2] oct ane- 2. 5-do
ne usd ng

t hi apheh-2-
i urnbr8iide in step
Al.3. 5LC-MS (ngjor

ol
‘ rade ~ta 05
R OJ:/’:; - mo)@i}%/\ﬁ) HNjJ\(‘;M R/\ﬁn‘:‘g
' [M(CFl1a)) - H)O411r.
247. 32

K2A: rac- (1R*, 2R*, 442*
R/”\/) (Zﬁ;rnoxySM nmet ‘
. 1)-bitycl o[
L2_®22 hrodt 5e(h&” o
= .yl)-acetic acid
tert -butyl ester
K2A. 1 (Procedure
- 8 Al.6) » M xture of
oW r ar- GRWATRL BIRdvand MW
83 rac- (443" . 414" )es(5- Hy
In case W repredaﬁtsO@ﬁdeH&t J&@ vanoush@{ﬂesds to prepare substituted
imidazoles are klb\.\ln irdt@ Ii@r@tn@ a@ldt@ﬁ skﬁ_kd M IMe art (Katritzky; Rees.
Comprehensive I-{Et@'ﬁ@lc gwergsm \(ﬂltq 64‘69481‘ 1984; Grimmett, M. Ross.

Imidazole and Be :ml %ntf@s[s Academic Press, 1997; TL Gilchrist, Heterocyclic

Chemistry, The Bath Press |s o thned in Scl'lleme 7. In Scheme 7 R

aﬁd |nd pen ntIy resenpethyl or methyl, or

represents an all rou

to:ether form an 1 2 152 dla Qrgv;n@‘r&—%yl ngver

ne (intermediate

KlA 1) info nmL of Etp O

RG
J%ﬁo mihmp%nﬂlﬁaq&es mw 7
|un?b?on1de sokuti on
.1 (0.5M in THF) Aas 74
added successively at
0" and the m xture
stirred for 85 mn.
at 0C. The reaction

Scheme 7
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5LC-Mb (maj or
wo 200132679 [ acer nat e) tr = 1. Oxcrm2oososise
mn; [ MF1L20+H] +:
Reaction of a dik3<2e7 7.24/9 arK’z&;briately protected -acetal-ester 7.1 in a protic
solvent such as {cmsi((aﬂgln}reser@ﬂ" amzﬂcﬂjm)aceétQat temperatures of
about 100°C for sevW@g@ the@md{z% dew«gfeﬁ \fherem R® is hydrogen.
Diketonies 7.2 ant]jﬁeéﬁ 8 omBircalya(ﬁllaa el n0\21 in the art. In case

RY is alkyl, the substituen |ntroduc sin ard reactions such as alkylation
with an appropnat[: ng;f talogemde in pres ncy é:l'?base like sodium hydride or K,COs3
in solvents like aétg;lg I\llFQr Tﬁ{al ut 0°C to give the comresponding imidazole
derivative 7.3. SatuoafuxaﬁoL.ef thbelsﬁr erup ie&tu&ﬁ methods described above
leads to the desirdP@P@ @G bibcry4anal ogy

Compounds of EJrQulai 0 tm%reimdriepa;er@ -KQ1£CO-R12 are preferably
synthesized usind 6 .bumi@ block CHO-(CHz)m+-W. The required building bli’)cks can
be synthesized azputinga FFU’NW[‘FE'”V anrﬁgﬂ@ defined in Scheme 7
above. A commeniciﬂyrﬁabliledlrﬁa% deiivﬁ've 8.1 is coupled to the appropriate
acid 8.2, which 13? ?5«:8!8 Ei/fll%)le Asrg %andard amide coupling reagents and

conditions such 'yg?se(nce of a base such as NEts, in solvents like THF at

rt to give the al of the acetfal using standard acidic

conditions such a{Tajl:l ﬁ &ﬁ&e@)n Iead; tahe UESlrJd el(Qlee 8.4.
m n;

I1t.1-(CH5) a- H20+Hr :
Rb/o?(H, 125}5) 24. RP—0 H R11 »
RO oy racg Ritrs maﬂﬁr ( 2~HHW“ R
ydroxy- 5. (3- net Ryl - ph
81 eny®®) - bi cycl 0§32. 2. 2] e
Whenever the cBrbounDs. o€ fmite- 1 g.ré obtai@C R thé Grm of mixtures of
enantiomers, the a@iioderstc@ pd_sepwu Vi"ug me¥Rds @pwn to one skilled in
the art: e.g. by forﬁike Fj]a?e[erdioni ofﬁiasarﬂ)aqriréﬁy)r by HPLC over a chiral
stationary phase slutb asia Wsé\fh%al:f F&(f Oém) m a Daicel ChiralCel OD-

H (510 pm) colu icel ChiralPak IA (10 um) or AD-H (5 um) column. Typical
Usi h

Scheme 8

conditions of ch| HPLC an |socr tic m[xtuLe of eluent A éEtOH in presence or

absence of an amme sucl as trlexylapme anl nnggpe%e t B (hexane), at a flow
rate of 0.8 to 150HLI;Hn rom e
procedur e AI . 6.

15LC- M5 (maj or
racemate): tan = 1.09
nm [ M 520+Hr:

311. 39. K2E:

rac41w 212t AR9- ( 2- Hyd
r oxy- 5-(4-nmet hyl - phen
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To a solution of 3.56
WO 2008/132679 n'L( 1.81M i n heXari eS)’CT/[BZO081051599
in 7 mL Et®O was
added dropwi se a ..
exeermentat®@r Ut 1 on of 0. 55 nL

The following exan?ﬁzTeglnsQagmmggwi bl[t]ﬁ noi ansll IiZit the scope thereof.

All temperatures a%ate% %.Qom%otunds_arz (%acré:lbte_rizlun)ﬁ H-NMR (400 MHz) or
e (100 MDA B sSILSRENSbrdive to the solvent used:
multiplicities: s = H\@& d 5ijbI{t, 3 ﬁrdlet,fq Qﬂuartgtgj = pentuplet, hex = hexet,
hept = heptet, m Fihu@pleat = tolRIQousi@ [astants are given in Hz); by LG-MS
(Finnigan Navigatt;reiﬁpié’p(aﬁilurly é}m;baef%l?, @lumn: 4.6x50 mm, Zorbax
SB-AQ, 5 um, 60 770ra i nt:05f95% acetonitrile in water, 1 min, with 0.04%
trifluoroacetic acid, flaw: 4. in), i iHgiven in min; by TLC (TLC-piates from Merck,
Silica gel 60 sz'; é"gﬁnel 'ng)ﬁoiéts.ﬁ()%r;pou d: arejurif d by preparative HPLC
(column: X-terra FéB,ISJ)l('Ig Lm L u%}égcjer(\%l[l(z % g':etonjtriéin water containing
0.5 % of formic Séiﬁ) @rQ@c_oIZm g’xrorﬁamg]aph?’in (j‘ilgcaog?egl.(kacemates can be
separated into t!leiae;\u]tﬁmsr% Q/rb%parative HPLC (preferred conditions: Daicel,
ChiraiCel OD 20xf50 it 1@mNAR Eltiar@lin @oxakcAhd. 162 mumin).

Abbreviations: (zjs Lged @reinjr-in tgtié?(gi})tiom@&e_) 1 5
adged. The reaction

o mxt,ure was stirred
AcOH f Qkeicdich at - 60C and
anh. t hhewopoured into a
BOC nitferecesfy sat . NFI RCI
BSA saPiri8ArTte. The

B t8r phase was

Cbz V\@)enzy[)xycgborel

CcC € XlelrmathEthg)ra V;QI Jl]m w
Burgess reagent t h%th&@dmi/lsm?@rdyl)tﬂﬂyg%riiughydroxide

d phases were washed

DCM Wi deeesgere e, NaHCOR,

‘;:-PA drj_!“@‘g over My304 and

DIPEA t hdgzzrofglgﬁ lgm%erz] It—ll'JEig%&a?edethyll-ogsopropylamine
owe VARG Seal Ve 1. 1g

DME Of gmGoME Se

DMF 7, dk@miordamds €t hyl en) - 8-

pyridin-3-yl-1, 4-diex
a-spirobil.51decan- 8-
ol as yellow oil.
20LC-MB: tar = 0.52

- a & o o~ om e~
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DMSO
dppf:
EDC
eq.

Et
EtOAC
EtOH
Et,O

HATU

Hept
Hex
HOBt
HPLC
LC-MS

MeCN
MeOH

min

NaOAc
NEts
OAc
Pd/C
prep.
PyBOP

sat.
SEM
tert.-
Tf
TFA
THF
TLC
T™S

LC-MS (maj or

racemat e) -t = Q.71 rcuim200sisises
mn; [ MH* 316. 50.

I agretfydifties 2R* | 4R*) - ( 2-
Hy'drogdesreBestrbrigizmesre 2- y

| -H% W@fn@fpnznyl)zf etyipapdimioss

- fit¥M9)1) - acetic acid

5:kéfm}gut yl ester
1 A 1l: Mxture of
r aenyfefdR' . 8R* 10R) and
rae«{ 7R 8S" 10R1-7
1 Oo-g[-iz’a szotExfoﬁyl]—'] é mtegtraggtrylf[oni um
| akvzx@rorphoshate

1. XHi exa- sni r of 4. 51d

ec’a‘ﬂm)&)engalnazolel n anal ogy
t Q"gmrg’lgaefzdluﬁexromma&y
0. 12id SrofFkgraf - mbshbarzely €
wereey di ssol ved i n
anfre™PHFE (7.4 nl)
uri@&> ar gon and t he
m X} Ut e was cool ed to
'7§d-|[:macelete85 nL of a
n-Budmsol ution (1.6 M
ino'ak‘s@'x"é“q‘es) was added
dropit setfor 10 m n
Th‘tée"af‘“tée suitin

benzotnazole—1 éOX& %s-ipy olidino-| phosphomum
hexa rophosp

m Sibf e was 20
St idke®@yfdmeady h at
- 18ikry (o) = HaTg) =@ fary buy)
r aicidRterdRD- spi r dbi cy
cl BfezeE2P] oct ane- 2, 2'

tetrahydrofuran
[ L'|::3j;§hromatogr pgnj ) 5 one
F (5 nL) was
added dr opwi se at
-78' C and the

reacti on m xture was
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LC- M5 (maj or
wo0 200813267 1 gcemat e) -t k = (. 93PrcTIB2008/05159
mn; ()173%%: 32239-

Red-Al 1 5:adlBiis@-methoxyethoxy)aluminumhydride
RNC r aedin R PR | 4R142- Hyd
. rox t‘”!‘?‘*”dieazol -2-yl - bi
t:S C y;)ea g neSU"Z 2] o Ct 5 e n -

TsOH rJ':SIuen@sgfgi éc@ add
tert -butyl ester

K43.1: M xture of

E—"—*—”i—&é’—‘tﬁn . 812* 103)

General procedu tes K:

Key intermediateW)OB \W\ich:E@ Peqciol2.2.2]oct-5-en-2-y! or bicyclo[3.2.2Jnon-
8-en-6-yl derivati\? aEfbH' F @ ﬁ)‘nxtug bWaMa}cI racemate having the
relative confi guratﬁn (R} he the ndgi’e é(iH ) if trg yclohexene moiety is cis
to the group -OR® femg ydroxy and e minor racemate Kaving the relative configuration

(R*,S*,R*) or (R, er -(CH:),-, wherein p represents 2 or 3,

repectively, of thepo!/cg%d HJe@ is A;ls tLBhe graﬁ 4R3 being hydroxy). The
major and the mirrcfrgace@jtes ONoAZOB@ a\ MBIt for key intermediate K1A
in procedure A1.5¢0}in& 9] oy@tfe chiyjhe Aaptiacemate is isolated and used in
the preparation of"ﬂ; e;(aIn;FBs t(elg«z 5 TTL) 2 o

K1A: rac{1R*,2§], mjgmyda);yg@ﬂyl -Bigneh2.32108)-5-en-2-yl)-acetic acid
tert-butyl ester rrL of a solution of

25 mL of 2- (trlnktlﬂlSlly-Ely)ﬂancloV&ﬁcﬁe& aaidd Gl.dof a-acetoxyacrylonitrile
were mixed and [@die@at 155F(hea cnqed)(/tsiglﬁo@2 WVAS obtained dark orange
viscous oil was djg*)l‘iecf rf @dﬂLfof(yFOHgﬁer drppwisqr gddition of a solution of
2.2 g of sodium nﬁtﬁ)ﬂie 1& ﬁmLéf&eOt-l 69 reac?cg @dure was stirred for 3 h at
rt, poured into icelyateryand ract W|th DCM. Thﬁ; ggm phases were concentrated

in vacuo and the cruédﬁ residue was punf c—Hept (1:2) to yield 7.9 g of

rac-(1R*,4R") blc;% ZH thQ{}) di
hexanes) was added

rop/V| se forI S mm

LC-MS: tg = 0.44

one ' s

To 4.0 g of rac{ el l OW r eacnte—lés-odln diate K1A.1), dissolved

in 120 mL of tolusfn 4?7 m F] ethyl ne g yQ?Q&EZF‘I éjﬁf} OH were added and the
536 ngy of

rac- (13, 41R0-
spi ro[ bicyclo[2.2.2]o0
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acid and 0.75 nL of
WO 20081132679 2 M| eq_ Na2CO2 and t hecrs2oososises
m xture wa¥ fl ushed
solution was heatgfjutdd vigdrdsAtiming b yea e for 3@ h. 1B reaction mixture was
cooled to t, quen@edcﬂh sa@@ed aq. NaHCOs extracted with E{20, and the organic

phase was evapOEagjt Tlhed:wfe grod tvtiasi y(]v?H-tex EtOAc (7:3) fo
yleld 2.41 g of rac- 1R* spirofbicyclo[2.2 ]oc e 2 2] xolan] 5-one as yellow
SpRIHy=parra
the nbdure

LC-MS: § 064adMHCHar]-] 22
R = min; [M+ 5
e 31 &d%in a
K1A.3 Procedure 3 > SR 110R} d S*, 10R*)-7,10-(1,2-

Ethyien)-8-phenyi-14-dioxa-spirof4. e°_a”'8 he bl ack

To a solution of &1.1 lg déac—&iﬁ* ﬂ)—ﬂifo@icy%?]oc’(ane-zztﬁ,3]dioxolan]—5—

one (intermediate §1-A. ) in EtZO 14 5 gnesium bromide solution (1M
in Et;0) was added dropy |se aer 10 min. he reaction mixture was stirred for 4 h at rt.

Then, the mlmurevﬂ%&% d é%fljl lthv\@tS ﬁLrZN HCI were added and the

phases were sepgered ﬁdorgQM ﬁ]Ese \Mge%%tetﬂml e crude product was
purified by ¢C wib BdREeRL @At €3 §lof 7.10-(1.2-ethylen)-8-phenyi-1,4-

dioxa-spiro[4.5deya@acp_pg) colorBdp) pilj (fepa@iiprt of ipryiastereomers by GC is

possible but was tbly)ermd Watfdh Ke pt t 0

LC-MS: tr = 0.84 He{ptlz&@#‘@4.( 7 3)

K1A.4 (Procedure .. R*%5.P IDiSyclofd.P.2]oct-5-en-2-one

To a solution oerEan'g (o&l&(ﬂ,-}e%l)-a-ph(ﬁﬁ-1,9-?1i(6<al;piro[4.5]decan-8—ol

(intermediate K1A,32r2@HL Bytn€@4ag) 2dd@i2(0 Rer o T&LJB Bnd then the mixture

was stirred for 2 ﬂahyﬂrt)The]'_e,adba i Magﬁfphpd(yﬁh sat. aq. NaHCOs,

extracted with Etgt\c 51]1 tﬂwani? Qhéﬂ\@s %@orated The crude product was

purified by CC y% pr- i Coi7 f) to ?/5 ﬂt gl\ysrac (1R*,4R*}-5-phenyk

2 . i n:

bicyclo[2.2.2]oct- en-2—one as golo oll.
th o= f2°086 "mi

LC-MS: tz = 0.93 r[l W1|H+C|-l ])N 2402193 29
K -

To a solution of 0 Fjrné%%l’ljxé\aﬁ rTLIJ'I—(LsIQﬁ n?_ of n-butyllithium (1.6M in hexane)
were added dropW|se at'- rt) £ i g.l ere added and the
solution was stlrred or50 thin” The mlx’kure was ooIe 3 mL of tert.-butyl
acetate were added%nd% r%s@g)nuegﬁ& at Q‘)@@ tH\en 0.32 g of rac-
“ R*,4R*)-s-phen;ﬁ-dil)clélg)zz]él;trsérrzdrle Qx)éraeuxS& AaQissolved in 1 mL of

[4.51cl ec-7- ene

usi ng procedure Al. 4.

LCMS: tp = 1.02 mn;

[ MFH] © 249. 40 K5A. 3:
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was coded to 0OC with
an i ce bath before
26 m. of s

i fl oronedthg

THF was added and ’the solu}lin was stirre

WO 2008/132679 PCT/IB2008/051599

ovtzrgs h. The reaction
mixiure was pour |ce% §'gan|c phase was separated, washed and

evaporated. The cgrg Qﬁtr(l) pHJth v)és paxﬂd@ &wnh-ﬁkﬁ&tOAc (9:1) to yield
0.30 g of the majEr&aBJie] N R* DA 21 LHy d@xy AS Y -bicydlof2.2. 2]oct-5-
en-2-yl)-acetic aciyEtFoR:Eler. Rsqyhitp piid @7 otofhe pjnor racemate, rac-
(1 R*,ZS’,4R*)-2-hH@a%@dtl—b'aflo&&%&en&-yl)—acetic acid tert.-butyl ester,
sscdoessol. gyer ni ght 5.4 nL of

LC-MS (major racdeffT): tr = v%rpire[m-@ylabrbwfs@ A1

Lc-Ms (minor recgiekel @ €1 oartin: IB@): 31 Bre

KIAB: (15,28 4sm %towé @ M\& [&Tg]b ﬁ-@ﬂﬂ)—acetlc acid tert.-butyl

butyl ester V\l)

rac-(1R* 2R* 4Rl HAifo-p- i@ PR @R Ak -7 Pagtic acd tert-buty
ester was separafezbSol tlte g@gtlve_&?g‘pomerﬁiﬁl@ﬁrep chiral HPLC (column:
Daicel ChiralPak w&%?m 5éla Hr—f(/BtOH 95:5, flow 16 mL/min)

Chiral smiic HRYF GV @IIPe BRT {12 ERE PO EOH 055 Tow
08mimin: hy CO wi t h Et OAc- Hept

Enantiomer A: & (620 n81) yl el ded 1.2 g

Enantiomer B: tr ﬁffgs min.

KiB: rac(1R"IRAG R HIdRAR 3 )metDxypkBY 1 Byjdiof.2 2100t 5en-2-y1)-
acetic acid tert @wvidRENY | - Di cycl o[ 2. 2.

Synthesized in argl}thGIt'lA Bm &HTR’QR*Q)B&O[Zaﬂoctane—z,s-dione using a
Grignard reagentyeeliy brepAfyd i@ F-oromoknE ARG in dtegAl.3.

LC-MS (major racemalh t:3 Di¥ i) im-Jrdo i 37131,

Kic: rac-(1R*,2%443)—(Q(QS-D&etgyi-pheﬁy@-QﬁydmlgR;cyclo[z.z.z]oct-s-en-z-
yl)-acetic acid t62 lb&l esté'R 2 rox - 5 n‘Et h

Synthesized in a;]alo@ to Kh\ernrprlach ZR*)gley%[Z 2.2]Joctane-2,5- dione using
2,6-dimethy-phefdiRdgresmmtRiide R step B s.adr S1

LC-MS (major ra%r%t:)ﬁ! - 1800 @G bl bedaz.

4R*1- ( 2- Hydr oxy- 5- et
hyl - 6- phenvi bi cycl 012
.2.2loct-5-en-2-vl)-a
cetic add tert.-butO
ester Prepared using
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4877-4880: WO
wo2esris2679 211 0OR/ 132679PCT1B200 81200805159
/051599 -78- To a
K1D: rac-{1R*2RS4R})-eHivkir@dns-1@sbhen:yidicyBd 2. 2@ ct-5-en-2-yl)-acetic
acid tert-butyl efte@ 1 TRl dehyde (36. 5%
Synthesized in atialr)];y waia @tfm)ra,c—(1Iazik*)—bﬂmlo[ﬂzfﬂoctanea,5—dione using
thiophens 2y macgpstimbrimiken senth. 1. 0 g Of
LC-MS (major rackm):- <[P I.cBUhid; (M@ H. -0+ 2w sl
K2A: rac-(1R*an*,mwmw@@meagmﬁgynﬁey@o[z.z.z]oct-s-en-z-
yl)-acetic acid tedfhutyQfter
K2A1 (ProcedureAT.66 Mifkule O RO RER=E%@ RO1R: 4R 55°1(5-Hydrowy-
5 (4-methoxy-phery ) Bvdldib 2o b ddF-2Bne WALS
To a solution osztH g[ gf %Qm Rﬁ,Aﬂ{)-blc%laz!}.Z]@ttme—Z,&dione (intermediate
K1A.1) in 80 mL & 0 330 LIEFHG@GlohdMmbgRbsium bromide solution (0.5M
in THF) was addgtj@dcogstsivergdn@ ang@ et nixi@r€ dir@for 85 min. at 0°C. The
reaction mixture W qtjeh;heﬂ \ﬂt‘l il:j«e:ﬁee?cidi'ﬂﬂ»‘vél ag. HCl, and extracted with
Et,0. The organicd?avg a Fo&:en gﬁdﬂ‘gguo \tﬂﬁ\g 3.03 g of the title product as

colorless oil, which s _directly engaged in the next dehydration step without any
characterization. GE bV F anh'

Na2304 and ,
K2A.2 (Procedure 6107h rac-? 1R* 4R* ES—(4—Me[hoxy-Fhen¥l };iblc%clo{2.2.2 oct-5-en-2-one
3.03 g of crude xy é ‘4 Uﬁé{y ?elnyblaﬂljls%z ZW one (intermediate

K2A.1) was dlssolg,-d in 100 mLa a to 2(‘.3? of TsGH were added and-the mixture
mixtu

was stirred at rt ove all e rea¥ ion re as d||ut with EtOAc, the organic
phase washed WI bﬁ@h@@ n@emagwa @matenal was purifi :d by
cc with HepEtdal Zo:h) @ ¥IB edsd oL rac]uRg@R*Qs'f(zL methoxy-phenyl)-
bicyclo[2.2.2Joct-s{erl2Dped} 3) - 2- phenyl - 2- az
LC-MS: tr = 0.94 T, [M+H]" = 229.36.
K2A.3: rac-(1R*. 2@'4@%@%% ;4-:% &g@&&b@&!c 252 oct-5-en-2-yl»
aceticacid tert-buviQIBE A AS Y ellowoil.
Prepared frolrr C M§1 R*,4&(’95—(47metQ)xy—%rQnyl)[H:ygll)[Z.ZZ]oct-S-en-Z-one
(intermediate K2A[ ZNB'rF I)r(rcedL;re A%O
LC-MS (major rackg'ZtA'tRz (5 rﬁiﬁ;& -(C 3)3-P|1_l) qr 291 32

en t-2-aza- bt

cla2.2.2t 5 butyl

ester 10Prepared

usi ng procedure Al.5

from

(15, 45) - 2- pheny1- 2- az

aticydo[ 2. 2. 2] ectan-5
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Prepared from

wo 2008132679 | U e( | R140' ) bi c ycC | O[ RT/IB2008/051599
. 2. 2] ect - 5%%n- 2- one

K2B: rac-(1R*@ﬁ*,mf)-ehﬁﬁdk-(aﬁe&)oxi\MI)-biélc)o[z.z.z]oct-Sen-z-
yl)-acetic acid teitrBviager 30pr ocedur e
Prepared in analer]m ir&med&tkaNMnge(th%@\agnesium bromide in
procedure A1.6. ( rmj or racemat e) :
LC-MS (major rac@‘naté.ﬁ (Oimm ﬁ hﬁﬂﬂ 147 444
K2C:  rac{ 1R A 2R WroxyB(2thdinyilohhy ol o2 2. 2100t 5-en-2:y1)-
acetic acid tert. t2tyl ;sﬁr ( S 2 H) 2 . O
Prepared in anal({;m |nte;lmldlt) K2A ‘;Llng4—9eth€x§ﬁenylmagnesrum bromide in
procedure A1.6. 3H) : 1.36 (S, 91-1 ) ;
LM (major recamated @ = { 0hin; [yt Ghevirdods 24,

K2D: rac-(1R%, Jé& ) (m\/% SQ’. m&%l p(era) -bicyclo[2.2.2}oct-5-en-2-yl)-
acetic acid tert I'ester
Prepared in analQ ?tbﬁerme;g?QZ\%smg 3- ;I'h:é %anesmm bromide in

procedure A1.6. - 7 -

LC-MS (major raceierg R= ‘(Og'r;!'lng[t/l Hzg 11'-|] 31 143381 59
E: rac-(1R*, 2R$ ﬁ:h édrox 5 (4bmetr8l y;hery())l[lcflo 2.2Joct-5-en-2-yl)-

acetic acid tert. bu

ct - 2| 2
Prepared in analo y to i ermediate , KZA, usin ethy he lma nesium bromide in
3 3 EPOUE yToES ? P
procedure A1.6.
gProce ur
min; [M-H,O+H]": 311 46

LC-MS (major raCﬂi’(e) TA}
K2F: rac-(1R*, fRa:t&*) (( (?-ilﬂrt 81F2ylWxi-!zlcg:lo[ﬁﬁ.Z]oct-&en-Z-yl)-
acetic acid tert.-| bu?l F]stelt W 7 10 t | 2 et hy
Prepared in analrgéﬁ)ntergedlw%ﬂ,]vrlg 3Tor(ahenylmagnesmm bromide in
procedre A% di oxa- spi r c44. 51decan
LC-MS (major racgnatg:-‘rgé 1 .Oémirs' %THD f3F.16n or
K2G: rac-(1R*,W*)-(ﬁgﬂlelf)-phenyl)-2-hydroxy-bicyclo[2.2.2]oct-5-en-2-yl)-
acetic acid tert.-lrxtﬂcsiev( 71, 2* , 8R , 1OR* ) _
Prepared in analq;)’/ ii@‘rérle’di@a_l(éﬁi lhly I@lﬂt})?&@m@esium bromide in
procedure A1.6. henyl _ 1’ 4_ d| oxa-
Le-MS (major o0 [ A MBMHECEHEB- Ol

(i nternedi ate KI1A. 3,

mnor isoner) in 8 nL

THF were added 123 ng

of Nali (60%
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LC-MS (mmaj or
wo 208132679 [ aCemat e)  tr= 1. 06 rcras2008m6s1599
mn; [ MMOGHH) :
K2H: rac-(1 R*,5|8&S(S%nymﬁil-bicyclo[3.2.2]non-8-en-6-yl)-acetic acid
tert-butylester  gC- W R* | 299, 4131, 5.5
Prepared from ral—)1 R*,%‘)—Wc{d[ﬁ,ﬂ)ﬂ(yanea;e—ﬁﬁbatyrb&ized according to
known procedure{ Yaa&heph!@m yq, q7‘b—p7@y@4n@{y2 infermediate K2A
using phenylmagn_esgrp t@mi@enprgczezgrey‘l% -
LC-MS (major racr@@ tr E C11 @ICIM-(FH2)sH0+H]'": 254.02.
K3A: rac-(1R*, IR&ﬁ*t-(ﬁ-l‘bWl-pyrlﬁs’b‘tylefzyclo[z 2.2Joct-5-en-2-yl)-acetic
acid tert-butyl @O Pr epar ed i n anal ogy

K3A.1 (Procedurefa OB, inite @ FadTRRCbRAdR @andfD AR~ 85° 10R") 7 10-(1.2-

Ethylen}-8-pyridin{3 @& ] ﬂga spirof4.51decan-8-ol

To a solution of IirSﬁﬂ'n—éuz Ry iB:nes AV E B wak added dropwise a

solution of 0.55 mQ(i-b(orﬂgpy@ine@'t? hyEIQ@qf]—)ZZbghe obtained suspension was

stired for 30 rprh é nly | san& , tﬂmedti.lrb Rearg §I6)| ¥ of rac-(1R*4R*)-

spiro[bicyclof2.2. ZB(L WT a!é{? al}.?—org (inBrl'nediate KA1.2)in 6 mL Et,O was
|xt S

added. The reac’u stlrred for 3 at 60|§ % poured into a mixture of
sat. NH4Cl solutios llce e wate,r F:?ase was e§racte with , the combined organic

phases were wasmnpsl;t. a&. ﬁaQ({BE El’l d oJerrl\]IgSO4 and then concentrated in
vacuo to give 1.1 I@ b Qﬁﬁdur ,ﬁthy&l&p}ﬂé‘n—:&—yl—1,Ma—spiro[4.5]decan—8—
alasyellowoll. 2003/ 132679PCWL132001

LoMS: te = 052 nd: (MBI 26DR9 - 77- LC- MS

K3A.2 (Proced ure(ﬁ\m: M)ere of ragpkelw*)gr)i ;ac-( ’IRle* 58*)-5-Hydroxy-
S-pyridin-3-yl-bic %2120%—2(“3 n.

To a solution of ([QM JV‘BIQJ_E e!t_r,geglgy}_ﬂm 3- y} 1,4-dioxa-spiro[4.5]decan-8-ol

(intermediate KA 20 A_a@etone was added 2.16 g of TsOH and the mixture was
stirred overnight Kl't @é\refcfar()dast dfx@:hezR he ﬂcﬁ{&‘n,of sat. aq. NaHCO;
solution, The pH \@Rj_}us@.tﬂw psigpy y Mh?FH.—Fhsrp{[urp was extracted with
EtOAc, the orgam@ efﬁ Wi rebv[ltfzyrlnz dnzi]ogrd/lﬁsaﬁnd concentrated in

vacuo to obtain f cRride 5 -hydroxy-5-pyridin=3-yl-bicyclo[2.2.2]octan-2-one as
é2,1

velwel i sobenzof or ani - 5- y1) -
LC-Ms: tR‘“”E{'b%ﬂ EB%CI d

K3A.3 (Procedu

To a solution df) A5 § :of crude 5-hydroxy-5-pyridin-3-yl-bicyclof2.2.2]octan-2-one
(intermediate K3Pf2ﬁrcz_0 (n?lF?M .Wsﬂdd.ed]?WIyA_P ?hd 1.6 mL NE{s. The
10-f1
2-altw enl-8-(2-hydro
xynmet hyl - phenvi ) -
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LCG-MS: Ix = 0.89 mn;
woaesszers [ | VOCHACN+Hr : 270. 41 permaoosiosisss
K10A. 3: e
mixture was cooléd RO€ H‘b@ﬁ.ﬁ(ﬁ 202 'mgSy4|Rride was added dropwise. The
resulting suspensibyfRis-stfyed hg]@fpr (O'sand then overnight at rt. The reaction was

quenched by the 413“0“_ sst.plp Nad?%?oleig’ncmedl@phase was extracted

with EtOAc. The Zmbzaf GFELEIC re iashed with brine, dried over MgSQO,
and concentrated j q@guo P ﬁcatlon b kjEtOAc |eld?g 0.27 iof rac-(1R*4R*)}-5-

]octg- g -one a

LC-MS:1r = 0.5 Tlln [M+H] %)!) 30. I
t

pyridin-3-yl-bicyclo]

tert.-butyl ester

glR' 2R, 41f1-3' L
Prepared using prlocedgiﬁ fBT rﬁ:|(1 8 S?%1 6}[ dz 3-Qb1c§lo[2 2.2joct-5-en-2-
ong (intermediate | KSA(_’)t an- 2 1 '\/B ObenZ Of ur
LC-MS (major racgrﬁtj) tRBHh@n [M+H]": 316.50.
K4A: rac-{1R*, ERf‘ ARp- (é*lymtﬁ ttE?foéZ yR&)@ﬁ 22])cl-5-en-2-yl)-acetic
sedtenbuleWsi ng pr ocedur e Al 5

LLD—“—FQM 345. 66. V\D
inanaiogy @ proRQYYM . OZETYPEIPF BBEGUB: an. THE (74 ml)

under argon and cool7dg; ~78°C. 1.85 mL of a n-Buli solution (1.6 M in
hexanes) was adciz{l- lse for 10 m| ﬁesult ale o reaction mixture was
stirred for 1h at - f rac~(T R )= splrgg)lcyclo[Z 2.2Joctane-2,2"-

[1,3]dioxolan}- 5—one (5 0 bay Je%wlse(a& nﬁhe reaction mixture
was stirred for 5 tpaho‘\‘m{a (hebémﬁ‘e¥t@ri t9£c:zase20. rtZ' I\eGbQ:txon was quenched
with sat. NH,CI atd afeed ﬂl ﬂ_dM- The organic phase was washed with water and
brine, dried over pnig G@anﬁ'ﬂraqq)“ valjio y plv)a 576 mg of 7,10-(1,2-
ethylen)—B—thiazol-étd'@)ta-isp'tr?[&adeclard—ol as a yellow oil.

LC-MS: e = 0.69 7 i ML) BOGT. est er

ﬂ_L_l_LEL' clol2.2.Zlocta-23ne| Nt ermedl ate 100A
Prepared from 7U&l,ﬁ@(len}8—th|azol—1,4—d|oxa—sp1ro[4.5]decan-8—o| in analogy to
procedure A19. r aC- ( 761, 831. 10R1) - 7.
Le-Ms: tr = 0.62@mif; rH2 22@40 Ny | en) - 8-
(2- hydr oxynet hyl - phen
yl)-1, 4-di oxa-spiro[4
, 5] decan43- ol
(internediate
510,4.1, major
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25 washed with brine.
wozisns2ze The conbi ned or gan | C PCT/IB2008/051599
phases wer€" dri ed
K4A.3 (Procedure@ V1@ rac- [Thiaz icyclof2.2.2Joct-5-en-2-one
806 mg of 5—h)&&}[k@lgzab—;l—@tcﬁﬁ:Z]bc&—Z—one were dissolved in THF
(7.2 mL) and 2.584@CHe Burgesdokbrt Wed a@apdrtBise at 0°C. The ice bath
was removed an(by redGIE) rREAEs- s for 4 h, then quenched with cold
water and extra (9\61 ESW le Pr@r’rcdl@ﬁ w@ wﬁisd VUI water and brine,

dried over anh. 04 ilte: n oncentrated in vacuo. The crude material was

purified by CC usigg EtOAg/Hh: tane f to yield 412 of rac-(1R*4R*)-5-
thiazol-2-yl- blcycl%qz oc':i(E en g‘:}e—el’- :Eg ﬁ
- -y -propyII-
206.2
carbanlc aC|d

LC-MS: tr = 0.77 mlr{, [H+H]

I}-acetic acid

tert.-butyl ester oil. LCG-MS: tn = 0.74
Prepared ~from |- ﬁq %Awai‘)l 2y-picyclol2.2.2oct-5-en-2-one _ (intermediate
K4A.3) in analogyé}gr &d 8 1 3 1 3 1 345

LC-MS (major racsn_atmthr%QP 'ﬁ’b %V- a_zf_ff) benzoi

K4B:  rac(1 R*,Fﬁ*,ﬂsa@wrgx@ﬁ_—oyaag)-z:ywicle‘w|2]Pct-5-en-2-yl)-acetic
acid tert-butyl esten ¢ hy| -am ne 30A

K4B.1: Mixture of REBR1 an -(7R).8 R*¥4.10H2-Ethylen}-8-oxazol-

1.4-dioxa-spiro| 4.{ %gn@;g . 6 _ d | n.et h Oxy _ 1 I_l'
in analogy to prob@lﬁ 21@1 ZFﬁmgiaz(eﬂ)Ie_wge (gps_’EI)eq imyanh. THF (8.5 mL)

under argon and ?Bdby F slolutlﬁgfl-h y—‘F coEpﬁT (Bﬂg F) were added at rt.

The mixture was étlrre F 3hy at r’t and [ole] to -78° 2 2 mbL of a n-Buli solution
(1.6 M in hexanes) was q dropwnse oys mlneﬂ?e resultlng dark yellow reaction
mixture  was | ]afﬁ a%%ﬁ% mg of rac-(1R*4R*)-
spiro[bicyclo[2.Z.ﬁ%yaaee,uag]&glan%—olne||nm$6.6 ml.) was added dropwise
at -78°C and thé/\f.eat:’(ih nNa'e \bnefti@lf @ern_fl;l@@owl’rfghe temperature to
increase to rt. Theypactidh@as yybrdtsd itk SACNpfgndeextracted with DCM. The
organic phase waa«ﬂﬁ evd .anh.w4 ardé(acérfritebihvacuo to give 698 mg-of
crude 7,101, 2-etf;ﬂer%i—o(§rfol-1 ,4—M§:pirf[4ﬁ]éeﬁan—8—ol as a yellowish oil.
WMS%‘OMSTWﬁ?éﬁﬂunder a Fh
K4B.2: rac-(1R*. 24T} o lcip - Wa¥
ter-buiester \AD) 2008/ 132679PC
Prepared in anaifog [8ZHOORA)BA OO 10 (7@&1y|en)—8-oxazol-1 [4-dioxa-
spiro[4.5]decan—SaI |in pr?ctdlfre Ab‘i\,/ ern | g ht .

Filtration over a pad

of celite and washing

with 100 nL EtOH

aZOf-
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3-(tert.-Butykdi met hy
woesnzzew | - Si | anyl oxy) - benzenermzoososiss
-1, 2-di am ffe was
LC-MS (major racStbY i A €S hinZ (@4l /40
K5A: rac-(1R%k*§§)QJ_~Hydrog'g-na4ﬂh§eﬁ-gyl-ﬁt{c_lo[2.2.2]oct-5-en-2-yl)-
acetic acid tert-bdyi &tefll @AM NO- phenol i n
K5A.1 (Procedure&pﬁ){ge'_rrimaet@gglfonic acid {(1R* 4R*}5-ox0-
bicyclo2.2.Zloct 2@ bk ON Of 6.5 g of
To a solution of O.I ?WAR*]‘-sg'l)[ljicygmgocny-z,2'—[1,3]dioxolan]—5—one
(A12) and 3.16 @3 2.Bdi@t-tGy-Lifethylpyridine in 25 mL of DCM, 1.1 mL of
triﬂuoromethaneslilfdﬂii; ad&Zh@l*iden_las aﬂédtat@"p. Aifter stirring for 2 h at 0°C and
at rt overnight thg{a@tiqn rni'r(tLﬂaglas@V@rarﬂ th*)“ent wpp evaporated to give
rac- tnﬂuoro-metha‘nqsulf%alc éFR* mgoxﬁlalangaﬂoct -2-en-2-yl ester. The
crude material waf lﬁeéwn?i)v_t anﬂ tionC p h ase was
HNMR (CDCL): §02 i tHs B8 1 4HRGALFy @i 198 (m. 2H): 1.81 (dd, 1Hy
1Mt sat. ag. NH4CL
and drled over My804.

viemy8-(2-naphthyl}-1.4-dioxa-

§MM@9&CUO afforded 9.0 ¢

To a solution ofO)'ﬁlZ g of crude rac-trifluoro-methanesulfonic acid (1R*4R*)-5-oxo0-

bicyclof2.2.2]oct- 23!3n igyte?r ItG mL [B/E'tv Iadded? SﬁﬁZrliaphthalene boronic
acid and 0.75 mLx 2 th6 e waﬁﬂé?]ef with No. Then, 0.15 g of

osp in 12a d.um as adde d the |xture was heated in a closed
vessel to 80°C o m| t! Tire bl DCM, washed with

water, dried over @gb , and (Jerg;ntrg@m vatut| PurlficalQn ba& with Hept to Hept-

EtOAc (7:3) yieldd 0lags o brlab-forrorER4. 1-2-ethylen)-8-(2-naphthyi)-1 4-dioxa-
spiro[4.5]dec-7-er@ 3 @IoBB. 663. 2
LC-MS: tr = 106{.8[&441?@9%:@” -Bub/ 1-di m

EE) ) v

tetrakis-(tripheny}

Prepared from Q?(szggl brglﬁq g% Q'ILB (22\apatr/yl)]r J‘-dloxa -spiro[4.5]dec-7-
ene using procedtpeersz l I - rret \Y k am ne

LCMS: tr = 1.02 ?’f'}pﬁ[H?Q@Ioed from
3-(tert.-butyl di nethy

| -si |l anyl oxy) - benzene
-1.2-diamne in
anal ogy to the
met hods descri bed for
[ 3-(5, 6-di nel hoxy-1H
benzoi m dazob2-y1) - pr
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Prepared from
WO 2008/132679 i odoet han | n anal ogyPCTnBzoos/051599

acid tert. buglestgz d| ani ne. |_C_ MS: t ,

Prepared using p:ece(ﬂ'e 4 3 from—ﬂ R[,4M—5—nlrd]th_alen—2—yl—bicycl0[2.2.2]oct—5—
en-2-one. 153. 26 VO

LO-MS (major rac @8 F 132G SRS 1182008

K6A: rac-{1 R’/,ZQM-(ZSIQ!QXWG-%YI-&Q{Q}@I’;i(ﬁ:lo[Z.Z.Z]oct-S-en-Z-yl)-
acetic acid tert-tk@ esfedd - Et hoxv- 1H-benzo

KBA.1: rac-(1R* 4i2* EE!.Md@z—g&@cﬂlﬁZ.Q(_@tlS—gn—l—'onEre

Prepared using tIe hMrlod_ i. HE JuEé,r r\ﬁ‘cFL@ E.,e'ldtrahedron Letters 2005,

46(30), 5057-506f. K‘onspension of 2.8 g of phosphorous pentoxide in 30 mL anh.
DCM were added 8.4 r@.toih-&)(a»bneb@%ite nele)@-cydohexen—1—one atrt.
The  suspension] gFricqie o rP°Carita|ao(py bithgbefore 13 mL of
triﬂuoromethanesntlquiéaciwt cﬁ'@ldﬁdecﬁ'@g@fiqn BI@J& was warmed {o rt

and then heated t T(; |ght 27 mL of NEt; were dropwise added at 0°C, the
mixture was stlrrez rt fof ra]n and th vaporated mi_jdz Purification by CC with
EtOAc-Hept (25:78) Yidid S—E?rgpblcyclo[z.z.moct 5~
en-2-one as brownZoﬁ)I m aZ 0
LC-MS: tr = 0.98 .ﬁrfc;{my(;gscuﬂ@!o@y' grln ne,

2: rac-(1R" 2B AR") é dro tF -5.0ropyH m Does-en-2-

acid tert.-butyl est: r

Prepared using p? adgr ?\/E { OFII i‘/ar (g?r*ﬁR"ﬁﬁom_ethyl -5 gg)? bicyclo[2.2.2]oct-5-
I H be nzq| gazol e-
LC-MS (major rac%)atee tr = 12 mm [{VH- ] 295.3
Ic acid
KéB: rac{1R* Hydr hyl c 2.2Joct-5-en-2-yl)-
ﬁ%f’ﬁyl é’gf BB EH AT e

acetic acid tert. l}u?l estel

en-2-one.

—en-2-one:

To a suspension aféfs dof Mhh 1 per@)gjt le?O 6 ii]m DCM were added

1.3 mL of proplop%a folloye hexen 1-one at rt. The suspension
was cooled to 0° C bath b mi. o] ethanesulfonic acid was
carfully added. The :3 Ztlon fire w§ Q§ ng to rtj'ab Qﬂeated at 40°C overnight.
5.4 mL of NEt, wlareniro@vgaalidggt% Ctt}‘Q mlxtuta eas stirred at rt for 10min and

nmet hods descri bed for

[ 3- (5, 6-di met hoxy- 1H

benzoi m dazol - 2-y1) -

er opyt hnet hyl - am ne.

LCGMs: t = 049 nln
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phenyl car banoyl) - et hy
woxesnszes t hmet hyl - car bam ¢ PCT/IB2008/051599
acid tert.utyl
then evaporated 8 Gihe@Y PuBStiond¥ G\ EQRclHept (2:8) yielded 1.2 g of
rac-(1R*,4R*)-5- mV\@S—phenyl bicycio[2.2.2]oct-5-en-2-one as yellow oil.

LCMS: te = 099 N8 21:B26 79MT/ 1E12008

acid tert.-buty! estér and rag-(11K*25* dr I-6-Dhenyl-
bicyclof2.2. 2}oct- 1) ig acid tert.-butyl ester

Prepared using piBcddBelAL5 Bl @41k iBtinkrg4-Sin@bicyciol2.2.2joct-5-
en-2-one. 1

LC-MS (major rac_Hathe Rz@In-elaZot - 2et hv

LC-MS (minor raclzn'la’(e) E(Et 15]'3(' [IVI+Q]&;2‘:bam c

K6C: rac{1R*, 3!@%“) q2,3,4,€,‘r0t-iéxahyd|pyl1yt¥ny 1,4-ethanophenanthren-3-
ylacetic acid tert%&gtl gtgr A SO| ution Of

To a suspension . P orous p toxr e m tI, QCQ/?( were added 4.5 mL
of alpha tetralone ftpoﬁegh Ql_abF EEQ(M I1n)ne ae E e suspension was

cooled to 0°C thryaﬁ |l:e'bm;fop.y(l mL of 5ﬂuoromethanesulfomc acid was carfully
added. The reac@ ki@ WhsGran@ to G and then heated at 40°C overnight.

18.5 mL of NE e {rdpwise 4944d anyc, 1@ Siku@e[was stited at rt for 10min and
then evaporated tg_c@neﬁ.fPurifa%ﬁke ty iC%witt&tOiAcdlepMﬁgielded 3.9 g of rac-
(1R*,4R* -1 ,2,3,4,ﬁ @—ma@ao{iﬁ}t&1 ,JGegﬁop}FrBrllhrenZ as yellow oil.

LC-MS: 1 = 1.00; M-I &SP eact | on

K6C.2: rac-(1R* 3RUBOH 1 dro-3-hydroxy-1.4-ethanophenanthren-3-
ylacetic acid tert.-@@ F;@re ntrate d an d

Prepared using pd_gleﬁiljref Ai1 K3 d)m kw—ﬁ @@*}W,S@,W0—hexahydro—3—oxo-1 4-
ewanophenantr®t 0AC to yield 1.5 9

LC-MS (major ra@fate): tg = 1.12min; [M+H]": 341.12

K7A: (15 45){brdrs{yarolyR by @XeYbicyk iz 2bodDs-y)-acetic  acid
tertoutyiester €NZ 01 M Cl @azol -2-y1)-e

kzat: (1s.4sy2 bbb iRt Yidean@ ak barm c

Prepared using tibelnd ddbckats sunddAeM, Angew. chem. int. Ed. 2005, 44,
a7ass0:  €ster as orange foam

LC-MS: tit = 0.70
mn; [ MHE: 306_22
10131311. 312- (7 Met ho
XV- 1H ben20| m dazol -2

P
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- butyi ester et hyl

wth water, brine,
wozesnzzes Ar i ed over MDSO4 andercrimsoosnsises
concentrat®d in
To a solution of 2W Ak I@maldeltb(3b §od iG@d)i 3@ AL of aniine and 1.0 g of
(S)-proline in 125{gy of GUEO Ws bl 6.0\MDpf 2-cyclohexen-1-one. The mixture
was stirred for 7229@ SllenIWp@fotfies Qtﬁ)guene. The organic

phase was dried 8(?r 01 ji nd cg ntrated in vacuo. The crude product was

purified by CC usj E6J clheptrne ‘l/5 io 1{3 to (?183 of (18,43)-2-phenyl-2-aza-
bicyclof2.2. 2]octa one a as yellow oil.

HoMS: = ”“@"Yélfgauétﬁog then
K7A.2: ((1S.48)- -2 -a. y p y

ester as yell ow
Prepared using p@fefure A1LSConN¢§ ,43) f phenyLZ afﬂfncyclo[z .2.2]octan-5-one,
except that the di oisomers were fio} sep:
LC-MS (both d|as§§7>meggha = Og_%%git:; I:_B) ( ?
KB8A: rac- ((1R*,2ﬂ’,4ﬂ2-@prpw%yxpﬁm-§ snz PHregotic acid tert-buty!
ester pionic add 5To a
K8A.1 : rac-(1R* @*quc¥§¥ 42@ ﬁt—§g¢2-og@ . 949 of
A mixture of 7.0 gsf-a-écaqu&:ryld]itri@ ﬁnmxy 4,@hl®ﬁ§ﬂiene was heated in
a closed microwa*e)uhe Hﬁ(bpqr BT obgigkglorown oil was taken up in DCM
and evaporated. TéTc Fixtu@ gzte @Fhed'o‘ef ed tfﬁflite (2 cm) using 300 mL
of Hept-EtOAC ( trated llo ihwas redissolved in 10
mL DMSO and 3 ZE :fEI)(E) bsalerneg’gg aéier was :§l}§dded The resulting
black mixture was rred J Lva%ﬁa% e)Mag( 3 times with Hept.
The combined oréarn; plasesmjere Q 3 @J&thr&nnﬂhned over Na;S0O4 and
concentrated in vmgcl_‘xbtaln-rh @ ofrEc P(Ft ARF-Boy MR oct-5-en-2-one as
beigesoid.  Stirred at rt for
H-NMR (CDCL): 2 A 1); 6.181(R.8H)B.BRC tH): BB, 1H); 1.80 — 1.40 (m,
6H). m xture was then
KBA.2: rac-((1R~BOARCERALE-GL -eALRIGER acid tert-butyl
ester and the reS|due was
Prepared from @R t4ﬂi*)tbky@:ﬂ.@ﬁi>ct-b@b-&ﬁ\e @frmediate K8A.1) using
pocedure A15. WAL € and Et 20. The
'H-NMR (DMSO) Brfgar raJenaM&ﬁa WBYS4.44 (s, 1H); 2.41 (m, 1H); 2.15 (s, 2H);
2.05 (m, 1H); 145G @ PATAG. aal 1. @ mCH); 1.11 (m, 1H); 0.89 (m, 1H).

acidified with 1IN

HCl . The resulting

white solid was

filtrated and dried
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131316.
WO 2008/132679 [ 2- ( 3, 4-Di et h oxXy-p h e frrB200s51599
yl ) -et hyl ]t hyl - am n
K9A: rac-((1R*,QR*,4R*,5R*)-2-Hydroxy-5-methoxy-5-pheny|-bicyclo[2.2.2]oct-2-yl)-
acetic acid tert-b@Bek®. 112- ( 3. 4- Di et hox
koA 1 (Procedure X 1SN R) 108 Tethkdr-10-(1.2-ethyleny 8-phenyi-1.4-
dioxa-spiro[4.5 eelzdami ¢ arid ter (
To a solution of-263 Uy Wil rac @S BrEToR 1T @-(1@-ethylen)-8-phenyh-1,4-dioxa-
spirof4,5]decan-8-8 @{eruetdiixteﬂ{n\.s,@ifnor ihmeD in gmLGFﬁF were added 123 mg
of NaH (60%) folldwgd by(0.B), miof it shPyCeTihaiig §pth ypbyenoved after 10 min
and stirring was C(ﬂtyqe() ove@l{hﬁ tTPe ree(ﬁ)r %rlaﬁva&quenched with water,
abdlj r'trat fa%?' to give 0.32 mg of

extracted with Etf o r%/P é
rac-(7R*,8R*,10R* (sjnetho -7,10-(1,2:eth Ien) By ényl— d|oxa—sp|r0[4 5]decane as
yellow oil.

- "fs%%'*wz%%“’ F

Prepared from ofac—(BQ*,SK“Z@@@meﬁzﬁyd A 041:,2—'7thyllaﬂ-_8-phenyl-1 ,4-dioxa-
spirof4.5]decane (Btfrmefia& 696 afsﬂggﬁcédure A-r-h e
LC-MS:tr = 0.91 'r ’e%*t'ftcr‘ﬂﬁﬁ 2ﬁf"’xt ure was

acetic acid tert- buiyl Fstera n d i t h e n
Prepared  from C @YTREANT IRE el 7 M-(\R @l lenEE-phenyl-1.4-dioxa-
spiro[4.5]decane th@dlq&eé%?) eﬂrj@ngM f a k en
LC-MS (major rac@ge):\wi: tonmirgEtHr: 34N L Cl
KIB:  rac-{(1R*SFOIRtIESH- 2003 Bhethoxy-5-phenyl-bicyclof2.2.2]oct-2-yl)-
acetic acid tertb@Xdsteract ed Wi t h Et OAc
Prepared in anal((;ya&(i&ermed?gth &A @ﬁggﬂ—ﬁlil‘.&*JOR*)JﬂO—ﬁ,2-ethylen)—8—
phenyl—1,4-dioxa—1§haﬂy@@—8—mfeeed'@oﬁbﬁi, mz@dsomer) in procedure
Al.14. and washed wth
LC-MS (major raciiy@tpr@ F 1.06 ft: MMet+HdF§40d
KOC:  rac{(1ROM.EF 55 NPy -5 BT xy-5-phenyl-bicyclo[2.2.2joct-2-y1)-
acetic acid tert-b@d&g@ent r at ed i n
Prepared in analddyCitbtnediaPkbA Lshd r&ak BsO1aR")-7,10-(1.2-ethylen)-8-
phenyl—1,4—dioxa—by[4,@@nWI tidemEde) s 3 H@p’tomer) in procedure
A114. (2:8) yielded 6.8 g

of

[ 2- (3, 4-di et hoxy- phen

y1l) -et hyl ] carbam c
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3.30 (dd, 2H), 1.79
WO 2008/132679 ( d d , 2 H) , 1.19 ( | , PCT/IB2008/051599
6H), 1.12 {’s. 3H).
LC-MS (minor racEB = 203rpimhéa@9w+ﬂ1229met
K10A: rtl:%%mik&éh'yg&mtsﬁy(dic}cuz.z.Z]octane-z,1'-
isobenzofuran)- 5'y6 alétl@&tﬁéﬂmlrty(lgtw ed To a
K10A.1: rac-(7R* §R01|o£)t7,||09@ et&gn) 8:(?2 h\groxgwgthyl—ghenvl) 1.4-dioxa-
spirof4.5]decan- Bhlénﬁ r&,(?&sa hO@t?h(QMM QFViroxymethyi-
pheny!)1 4-dioxa-doois BeedaiBlN OX Y - 2- MEt hOoX
To a solution of 7.}10@’@&-&)6&@2@&’&%%}1& THF anh. were added dropwise
at -78°C 36.3 mLpr'n-ﬁpliitI@ﬁ am ird@and). Arter Atitking 130 min at the same
temperature o @iftona BHION € VLS RUGHREEHolol22 Zoctane 22-
[1,2]dioxolan}- 5—0:3 (| \Tedlg WfZ) m'I'?érG_II'lF arT 2/6 added and stirring was
continued for 2. 5 tée c?ﬁ Wﬂu'ijw%ream glxtuiedlas quenched with sat. ag.

NH,4CI, extracted mﬂ EtOACc, drlad over M SO4 an entrated in vacuo. The crude

product was purrf§ 3! JCI:N% ptgg IE'I 1)r])|y| @ftthe minor racemate,
rac- (7R~ 8R* A0RN L 10-¢1 SHAGR 6 AE BloxyWtrli- !;Illenyl) 1,4-dioxa-
spiro[4,5]decan- SSI,aI yellommmm ofazﬂrdajor racemate, rac-(7R*,85*,10R*)-
7.10-(1 2-ethylen)@ R hybra@ Et@cheyit 1 B-dipxaDiylsidecan-8-0l, as yellow
ol The organi ¢ phase was

LC-MS (minor racghBS: e €76 Wik RO ABY: P78%@ |

LC-MS (major racBhark ;@@ 0. /@M€ -HA4AI 273.40.

K10A.2 ( Procedum%$Q1 R&Q‘dR*)—(i'H—?Qiro(bicyclo 2.2.2Joctan-2.1'-
sobenzouranys-@ONCENt rat ed i n vacua

To a solution ofT (h!gg EfeaS-Hl{*,ERl’,ﬂg)J,QJrﬂH—gﬁlen)—B—(Z—hydroxyme’thyl—
phenyl)y-1,4-dioxal5pRd4 Bifedarblol (MR Bdial WHDA.1f hir@Cacemate) in 7 mL
DCM was added bymLAu@iCn'@ reaction mixture was stirred overnight at rt
and then concentht@pltvalﬂ.élje E{E@A@d faf W by CC with Hept-EtOAc
(9:1) to yield 1 OE? / @ ff ratﬂR*lZG*OR*)a'g—spiro(bicycl0[2.2.2]octan-2,1‘-
isobenzofuran)—S—g\ as \éhlﬁetSO"dt 0 y| el d 2 19

LC-MS: tr = 0.89 gn MTCH3CN+H] 270.41.

isobenzofuran)-5 I ig aci trt | _ |\|_ ( 3 7 0OX
Prepared from r@-ﬂ lﬁ,?lt) g_i-)-splro(blcyclo[Z .2.2Joctan-2,1-isobenzofuran)-5-one
(intermediate K10p%) k‘jipﬁprﬁiﬁiam1-ae 15LC M5
LC-MS: = = 1.06 i d+HD) 34658/ 0. 67 M n;
[MTH)! 218.35. B1318.
2- Met hoxy- 2- mat hyl - Nd
3- 0XO0- pr opyO-lp[ opi ona
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30A solution of 1 g
wo 20081132679 Qf bent( 1. 01 g of PCT/IB2008/051599
met hyl &
K108: e 28t RTER -HOXOHTHESY BBl @I 2 2 2loctane 2,1
isobenzofuran)-sah:ﬂeti@sﬂge_,’t-bgyl ogfr
Prepared in analc@{FFRAEIEHR1@ CBd r@t7@.sst, 10R")-7.10-(1.2-ethylen)-8-
(2-hydroxymethy-phhyl) fdioka-siinf4.Slg@estol] (mtermediate  K10A1, major
isomen) in proceduitf-§ was refl uxed for
LC-MS: t= = 1.05 fn: M+HI PP@@. M Xt ur e was

Preparation of bHQn glglg I nt o V\ﬁt er
[3-(5, 6-D|me§oxy-1 'benzmmlyyzoizhl) propy@me hyl-amine

BB1.1 [3-(2 AmmF-4 .ﬂlFJefhoigF %B%Eylcagbaﬂo%l ﬁrog%l -methyl-carbamic acid benzyl
ester

and extracted with

To a solution of 4-(benzyloxycarbonyl-methyl-amino)-butyric acid in 20 mL THF
were added 3. 3 fter stirring for 5 min
1.0 g of 4,5-dime %(ﬁginl ﬁ?k%%dmiﬁlié/é fdled and the mixture
was stirred at rt i gagr;te,é %g\laﬁcggﬁdlu’uom\édded the phases were
separated and thérchﬁlc @{s@asn\lai‘ed \Plhlaﬁ.@he Walied organic phases
were dried over MORO{. sadon@ngreer in vadoph .

Le-ms: t = 0.73 Mlam B0 42and

BB1.2 [3-(5 6-Di&&£&ﬁﬁm&nﬁ£ﬂl );;io&l -met_hyl-carbamic acid benzyl
ester vacuo. The resulting

To a mixture & rchQ q:_i—(mtuﬂ,E—lﬂrﬂtl]oxy%_&carbamoyl)—propyl]—methyl—
carbamic acid “Hhhl s 2d (ottﬂlyed G 4 Bekhfh@inojbutyric acid and
benzylchloroforma{rmrm @ [pEsheber€)obg@d of fqw @ PP of DMF and 358 mg of
TsOH and the reag@/nMe vta@eaety aTE})O‘, foa?g in the microwave. Saturated
aq. NaHCO; solut’@ ﬁ:lfd tite Hlasy 'weéel s araedgagi the organic phase was

washed with brine. The Eomblned orgdnic phases were dried over MgSO,, and
concentrated in vac Pun cation g CC EtOAc-] MeOH (9 yielded 0.65 g of [3-(5,6-

dimethoxy-1H-| bergmm a ol- F)— @le ml Anmster as brown oil.

LC-MS: tR—074mln [%49383493’1) pr Opl on| C
acid methyl ester as

-henzoimid l-amine
A solution of 0.6 L@-(ngethrthH b.enz@nidafgz yl}-propyll-methyl-carbamic
acid benzyl ester in 10 mL Et cu ted 3 ith efore 100 mg of 10 wt%
Pd/C were added e reéchT WE jvas theh s%r@:?;’ndegr;fm atmosphere (balloon)

5- D| ehenvl- 142-tri nmet

hyl si | and- et hoxynet ht

4) - 1H i m dazol - 2- 4-
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30To a m xture of 3 g
‘WO 2008/132679 of PCT/IB2008/651599
4- br onoi so@ui not ne,
at rt ovemight. Fil@tio@ovdd pad@ffcelit@uGarwyshink @th 100 mL EtOH yielded after
concentration in a{gLio @77t g rot [_3—ﬁ,b1[i_q@tl}¢)ty—1 H-benzoimidazol-2-yl}-propyl}-
methyl-amine as yalgitolr  and 2. 66 nl of
Loms: o= 046 D PEAZPA 30 rni_ of
Analogous to th%ddﬂaﬂ%iﬁed ar [g@d’-ﬁim\ﬁﬁSJ H-benzoimidazol-2-yl)-
propyil-methyl-ameld olohvin@lerdii@zolgphaloqnds were synthesized:
BB2. [3{7-Metr3{y-OMBYI-Bi-b@aRiBliaaloBn-wagyi- @dinyi-amine
BB2.1 3-Methoxx8d£th%€zén21-,2-di;l;heﬁ

‘3—Methoxy-6-metl{/l—§eﬁzgnL—i,ZQIQninyiNe?é ts;HtFeEZed"@%uspending 33 g of

1-methoxy-4-metr 8 BdnBQente@ licard.cdm @B 1233-1240, 1987) in 100 mL
EtOH, evacuating b 2B Gt d d1dd@ ofWIng JV@G% Pa/C. The reaction
mixture was stirr@\;h&pq}fz ato@ldre (gqtqadeq‘/emight. Filtration over a pad of
celite and washir\g al@j ut@ _mL Wielfeé@ﬂ Fofc?nﬁl@n in vacuo 2.2 g of
3—methoxy—G—metl'P/I—éengnab’Zéian‘iA\&agbrodrl O'IL Ut e d
LO-MS:te = 045 i T ERA and fil tered
BB2.2 [3-(7-Meth@x¥pM@nethylgH-bengdMidazol-2-yl)-propyll-methyl-amine
Prepared from My-a:%)@bzmz;a{mﬂea?_ 9&8/ to the methods
described for [&(ds—]_dﬂ_eﬂjﬁﬂjﬁ-ggoimidga—zwyl)-mﬂime@jﬁ-amine.
Lo-Ms: & = 0.52 &i; winiTRs@@l . The
BB3. (3-[4-(tenfBL4x-§irﬁeﬂJ|-éﬁanm_ﬂmn_ﬁigl-2-y|]-propy|}-methyl-
amine with 10% cthi c aci d,
BB3.1 3-(tert.-BuM@;Jie&!sjla@&@;beh&né—ﬂ@mmin;r he
3—(tert.—ButyI—dimegﬁ-q%%r%)genzggﬁ,z%igminmg synthesized by dissolving
4.86 g of 2,3-diamfdd pheftfh sOM BEm 2R Btion of 6.5 g of TBDMSCI followsd by
3.2gof imidazolel\he?&&g ovﬁiaidat rt water was added, the organic phase was
separated, washe@ @ €042 tNF.6l tr@ @lied] of3r MgSO.. Concentration in vacuo
afforded 9.0 g of %ﬁa@uquimetﬁmhi@qux@%rm\eﬂ iz-ﬁagine as brown oil.
Le-s: = 0.80 @ MAB 3@t er i al was
BB3.2 {3-[4-(tert. Ifdlfn@r sl X mbeﬂﬂtﬁidzﬂ -yll-propylt-methyl-amine
Prepared from 3@@.%@9Q‘[/I—Myﬁg)—bin{ergmmamine in analogy to the
methods describe D} B 6-dirBihoD D o DHE)imi@eSoi-2-y1)-propyi-methyl-amine.

eluant to yield 2.7 ¢

of

3-isoqui nol i n-4-ykacr

ylic acid tart.-butyl
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anal ogy to the
wozsn326 TRt hods descri bed f opcrims2osesisos
3-i sequi nofi n-4-yl - pm
Le-Ms: t = 0.70 f; 4AT: @03aCT d uSi ng t he
s [3-(4-Methox M ini-IHORNSimil@5GH-Jrd@ Hethyi-amine
Prepared from 3- rlnemow."\f' meg bgmeneq:p(ﬁame (J.Med.Chem.1998, 41, 4062-

4079) in analogy hods de [3-(5,6-dimethoxy-1H-benzoimidazol-2-yl)-

propyl]—methyl—amﬁeo77- 7084, in the
LeMS: te = 0.42 FIEGKT Baact 1 on. LG ME:

BB5. [3- (&Isoanery 1H bQAZoﬁlgazm ygpropyl] methyl-amine
9 PCD552008/

To a solution of 5 nitre ol |n MF were added 4.9 g of K,COs
and 3.6 mL of 2-i ¢ tlo re was stired gt rt overnight and then
concenirated in Vzcl?g FU SI(QI \'Z m I gﬂ ! and extracted with
EtOAc (3 times). 'I'I'_5 gr-]e piQ!te\er gmb\mtwtlsyali Witklwater, brine, dried

over MgS04 andTdordd@rated in vacuo. Purification by CC with EtOAc-Hept (2:8)
afordod 5.2 g f 23S Rulby & et @ybne Bolpbopy T |

Lems: t = 0.95 6l lA-HB wvdamet hanol To a

A solution of 5.2 §c94—iéé&ol)ogﬁniigth?nﬂami% in_goo Qi EtOH was evacuated
3 times with N, bbb’ SQ)[mZ of a)wtl'/uf:’dlcp\yrdddeﬂ @ Buction mixture was
stirred under a Hy-at@ogpfield @A) fbr €h. i@ orChver a pad of celite and washing
with EtOH yieldedeflerwqentra@s'rf apo 46 m-isopropoxy—benzene—1 ,2-diamine
asblackal.  9289276) in 30 m of

v e THEAS® added

BB5.1_3-isopropozy-

Prepared from 3- |anmtyjﬁl42ené—22rdm H’J—an to the methods described for
[3-(5,6-dimethoxy- G- @bnkbinkaepFp-yiaptoryi-2@Ernine Th e
LoMs: & = 0.54 o BAGE4.ON M xture

BB6. [3-(4-Etho%l$ber§$iniid£zgl-@g-pi);g]r-met%ll-gﬂne

BB6.1 3-Ethox -b%gene-1;— lagneand t hen

Prepared from iodgLuas n(% | e to -’Cs_)%ro g(qbgni e£e|-1 g)—dri]amine
P o1 N RES LS Gt T on.

LO-MS: to = 043 mim{HE- B 1t | ng m xture
was filtrated over a
pad of celite, washed
with THE and the
filtrate was
concentrated in
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The cake was washed

wo200s13267 \W{ t h Et OAc/ MeOH and rcrms2esiosise
the filtrafe was

BB6.2 [3-(4-Ethg ibia¥ocpivl mBthyl-amine

Prepared from 3—&&?6&@1&12—%e in analogy to the methods described for [3-

(5,6-dimethoxy- 112 B3B3 AGEOPEH 4k 3200

LC-MS: tw = 0.51 W: [ﬂaﬂdﬁﬂz% - 89-

BB7. 23 Meth)P Hi;uJ fo!)yszﬁrbénglmldamé-4 (g&xyhc acid methyl ester

Prepared from 2,3-di @\zl:i%] ZOIC acn thl 'e\s/grgl ed. Chem. 2000, 43(22), 4084-
4097) in analogy ds%egcn fty[@@ -dimethoxy-1H-benzoimidazol-2-yl)-

propyl]-methyl- amyd. el ded 0. 39 g Of
LC-MS: = 0.40 T [{AMF al2, 3-b] pyridm5

BB8. 2-(3- MethylaXl_no propymL h%lleHEOPQ-Ta[g a E-I-'lc acid methyl ester

Prepared from 3, 4Ld 20|c I’.-lcld meth(jeskgg frl e Qhem 2004, 39(3), 291-
298) in analogy t dsiégedj‘ é[3 (5,6-dimethoxy-1H-benzoimidazol-2-yl)-

propyl]-methyl-aml

- 4. 93 Furol 2
LC-MS: t 049§B@Hf’va§dl n- 5 Vl p

opy
BBS. [3-(4- MetI-T))Ty 1Hr?%|t0ﬁl1da4d Zd/m«ﬁ@ m%hrlamug
Prepared from 3-i %?anfeﬁﬁz ﬁfﬂne@ arlsl@y tgthed'sﬁthods described for
[3-(5,6- dlmethoxy-é,'-i bfnﬂ)vn 6Tof ylé)romvtpyraarile n- 5
LC-MS: e = 0.46 migMHRE2EL hy | - pr opi ona
BB10. [3-(6-Methopy-lighenjoipidd{f2-ypypropdjfmetiijljaifine
Prepared from 4-m®y-baade,ddiadrfe®pr\Aﬂ.)gStethe methods described for
[3-(5.6-dimethoxy PH-b&zojplazofpfyl-papyiEmetiXlatig.
Lo-ms: t = 0.45 i BM202IE)  sol ut i on
BB11. [2-(7- Metha& 1HQ££0|m|Im2 yﬁ—&@prtelimy%me
BB11.1 [2- (%g Surl;‘tng m@ﬂﬁcar&ln& VAAht ﬂ methyl -carbamic acid tert.-

mvieser ~Neated to 60C over
To a solution of 1.|'3]5 ggf%ﬂ—bﬁ)&(!argoxylgghylgn@\g-propanoic acid in 50mL DCM
were added 3.4 mAdASHEK) 8 g 2omAp, Bty of 8.5 g of EDC and 0.91 g of
3-methoxybenzena-h@anfne ae kéxlf@gﬂnix\l\ﬁ&s stirred at rt for 3 h and then
quenched with wﬂu@mwedasblys vagied it $al0Aq NaHCOs, dried over
MgS0O, and corﬁqhtratTMn Na:@l_fo gldc' Eﬁ |g (j)h EZ-(Z-amino—S—methoxy—
phenylcarbamoyl)Ttwlg'netpyggtﬁrrictaTidrtf&—buPﬁe%t?taifP\@ oil.

was filtrated over a

pad of elite, washed

with THF and The
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-90- 8B27.

WO 2008/132679 [ 3- ( 4. 7-D net hoxy- 1 Hect/m200s/051599
benzoi m da#ol - 2- yO pr

LC-MS: t = 0.72 MDY AH]: 20088t hyI -am ne

butd ester enzene- 1,2-d iamne

A solution of 2. 3 @f CQ r[zQﬁatn ng—%&[hoxw&%oyl) -ethyl]-methyl-
carbamic acid tereﬁut;]L ﬁsgl"lrdlb MCld\/@Sheated at 65°C for 2 h. The
reaction mixture &y Ebﬁche@d aZ(ed'(ﬁeby/ CC with EtOAc to vield 1.5 g of
[2-(7-methoxy-1 H-ela'ngrsﬁ@plvjlyﬂlgl]-rr@t{xy@arbgnicoef:id tert.-butyl ester as
orange foam. 1 4_

Le-Ms: = 070 gl Rt e 1 y- 2, 3-di ni t

BB11.3 2-(OM - idazol-2-yly-ethyll-methyl-amine

A solution of 1.5 ioigilﬂzr(%mathog I—g>ethIMI-Z-y!)-ethyl]-methyl-carbamic acid
tert.-butyl ester in MI&M Wagt%%witgt)?igrﬂ;))f TFiAEhd stirred overnight at rt.
The reaction mixtBMAs qorpphratEﬁn@eHlo refjssolved in DCM and treated with
diiuted NaOH. Aﬁé§ega€tara)f t?eﬁ @asg thf \'laﬁ;@igse was lyophilized to yield
380 mg of [2-(7: nWoxel H—l bmlmuﬁﬁl d -yl); étalmeﬁybamme as beige solid.
Lowms: = 043 O HESBT 10wt % Pdf C.

BB12. [3-(5,6—Dic-lrlhe1H-p@a’ei@a#o@ml)-pymg—methyl-amine

Prepared from 4,8dlcHiofoder@6h-1 eHMEli@ln a@loghH2the methods described for
[3-(5,6-dimethoxy-a{-bﬁgpglp*pgzryle)ro(ylbrathy}ag‘@.n) .

Lc-Ms: t = 0.64 MG 8825300 ng of

BB, 3pyriain LIMPHERGHC were added

Prepared as desc%Idtn ?I\ﬁed (gede@f)y %(1@ 94d4 211h e

irred

BB14. [3-(3,4 DlFe(t;\ny HIen)é )tpm me%tl amjne

Prepared as deSCT—bfd rnfief]gértneir 8?1 Raan{/ g?nn Eg 386759
BB15. [3-(3,4 Dlﬁl’fbxy-el'@‘lyll pfogl] gﬁxa anvoas h | n g

To a solution of 1y b @k d@(dydrﬁf gtl@[) propionic acid ethyl ester in 3 mL DMF

were added 2.5 @UI¢tC-@Mft!-p r&toi u@]ﬁfha?e.ﬁ he reaction mixture was stirred

overnight at rt. Tr\? a)temaas &mo@d @va%ﬁ, thegesnse was diluted with sat. aq.

NH,CI and extrac] 9 )}/ phases wi bined and washed
g ARy %éﬁé i

with water, brine, drl d over Mg ted |n vacuo Purftication by CC with

m né as
SO|Id. 1OLC-NB: th =
0.48 mint [M1-T:
169. 09.

e m a o o~ o e~ m e~ y  oa — p—
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5 BB29.
WO 2008/132679 { 3 44 - ( 2 4 | et h oX yt h on 9 PCT/IB2008/051599
1E1- benzoi & cl azol - 2-
EtOAc-Hept (2:8)9f§lx]1eu pd‘ngysl4-]Jiathox§?EBaEy|$lyc|picniaacid ethyl ester as
yellow oil. m ne
LCMS: t = 0.98 L@l 2613'3.- ( 2 - I\/Et h OXV-e
BB15.2 3 54@91%%

To a solution of 0. 4 g oTJ 3%%|e@10xy phen Ig—pgo oﬁc agadethyl ester in 6 mL EtOH
were added 0.59 OFL%H}IZO dissolved in 3 mL H,0 and 5 mL MeOH. The mixture was

stirred at rt for SHManEJ}mGh %Mm;‘l@rgcyr&ttrb}@ in vacuo and the
residue was partlﬁpneaﬂﬂ/een water and Et,0. The aq. layer was separated and
acidified with 1N BCl. Fprjeqe vBite ppld pvgs @tptweqq drkd to yield 0.67 g of
33, 4—diethoxy—prier‘yi)-plapli?a':| aca gsylhitt s6id.

LoMS: tn = 0.82 P BT GPHB/X Y - benzene 1,

BB15.3 3-(HA-D(thol 1 thylpr

To a solution of 0.72|g ] 3-(3-,4-c£3thoé'y$hempﬂpjonic acid in 10 mL THF were added
1.6 mL of D|PEA,[0.M-!; birost, A8 Eb@and 10 mi of MeNH, (2M in THF). The
reaction mixture We§)iGdle® P 6)clofdd vpBoferight PASIC [Further additions of
MeNH, were donté’f ﬁ)e)% 1 @g rl'xture was then concentrated in vacuo, the
residue was take ins; t a witl tOAc The organic layers
were combined, r'l\l\fshbdéwﬂsl léar:i?(jneg1 ?z] So?and concentrated in vacuo.
Purification by Cc%h M |e|deq.%‘1- it 3- @mmﬂo%l -phenyl)}-N-methyl-
propionamide as JE))I{; e p are d f rom

LC-MS: tg = 078§ f(n;i] &hoxy‘]'at hoxy)

BB154 3 j?‘leDn t%oeg('nﬁ]ee gl) -pro| sz quy%ﬁnllen e

To a solution of ?ﬁ%f ﬁ 88%&9gpé@hér]leNBnéfal-prprr}amide in 5 mL THF
was added 1.4 m 't :.5? iﬁ; sgeutlo (2.3M i Hég& CUL e reaction mixture was
stirred for 1 h at d fi sol as added dropwise.
The resulting mlxbr%lf@’lﬁmvg @%Q} oehg W¥rl<) wmﬂ'HF and the filtrate
concentrated in Ja th}ah‘omthy’(h Eta‘Em/leﬂl'E(J 3) yielded 0.13 g of
[3-(3.4-diethoxy-phedDyr g3 metnBpmice aQeidy 6. 1M N;
LC-MS: t = 0.66 fuilMiirdrl: B38.35 264 . 12.

131330.

[ 3-(4-Chl oro- 1H benzo

i m cl azol - 2- 90- pr opy!l

] - met hyl - am ne

15Prepared from

3-chl or o- benzene-1, 2-

d| am ne (J. Med

o o~ P
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teri-butyl ester in-

woaosns2 36 L oOf aceti ¢ aci drcrisoeswsiso
was heat ed®at 90C for

BB16. [2-3.4-DidDbky-RéD)<GyOAGeRtI at ed

BB16.1 b ﬂ).eﬁox%@&&eﬁyl] corbdMBacid tert-butyl ester
To a solution of ;ﬁgsol’ g(y‘ﬁilh))é\@?phetuy%% rLrbMQ acid tert.-butyl ester
(J. Am.Chem. Sdk. BOOMML) WRSHRCh Mtokle were added 8.1 g of
KoCO3 and 4.7 miSsBidkioethafNlatkeskdlBn n&@ wdd shr@ Bupmignt at rt and then
concentrated in v@o] T@ Ehsidgamesitake@ i lfith sat. NH,CI solution and extracted
with EtOAc (3x). W@maseamad combined and washed with water, brine, dried
over MgSO, and trated |§q' ﬁatio CG wi Hept (2:8) yielded
6.8 g of [2-(3,4- dleg\?xe)ﬁ p?e?j/g({;:g]u—%% ng ac!:i ttiﬁrt ;J)’tvyglmgggz yeliow oil.
Lo-ws: tR-°99ﬁwwyT&% ( 4- n| tro-1Hb

BB16.2 (@@E @;y;ﬁ?[@ G@éq]me 2 y g p ro
To a solution of Wfoﬂ[Z—(:ﬂ-gfﬂb@qfﬁn;@-eﬂa]@qrbdmc acid tert.-butyl ester in
20 mL DCM werefagdqd p mefG ItquO [oF étg te@tton n‘afsre was stirred at rt for 30
min when anotheﬁ arfoK)f YeIe GWd 61[31 stirring for further 2 h, 1M NaOH

solution was dro e mlxture wa Ig jo iwice W|th DCM, washed with
4 anc conéentrated in vacuo to

water and brine. 12& fﬂase was dned over
yield 4.3 g of 2-(3 L;ﬁ nyl) ellow oil.

LC-MS: tg = 0.57 gin; [| +]"§1 (é (4 Am no- 1H
benzoi m dazol - 2-v1) -0

BB16.3 2-(3.4-Diethgx henlethl thlamme
ar bam

To a solution of (}4:69 ogt,@ﬁ dethPXérihT\y_) WTT:W in 3 mL MeOH were added

270 mg of 5wt% (t22 mL of MeCN. Tje re ctlo |xture s stirred under a H,
atmosphere (ball f&% ays arf then§ltra ed over a parc] of €
100 mL MeOH. Cdrice rat cuo afforded 0.4 g of [2-(3,4-diethoxy-phenyli)-ethyl}-

ethylamlneasyermcm yl - [ 3- (4 nitro-1H
Lows: tR_OMm.pﬁm;%m dazol - 2-y1) -
BB17. 3~ Methoxf -2-mi tpa%ymethylg me[thyl ﬁ-r(p -0XO0~] prop)gl) §roplonam|de

BB17.1 N-iiiﬂ-DIGtE$¥ p % )61a§th0% 2—methoxymethyl -2-methyl-

eclite and washed with

propionamide .

evacuated 3 | i nmes
5 g of 3-metho r pignic cﬂ repared as in EP609058)
were dissolved in 43 and d? H&A 5.84 g of HOBt,
7.07 g of EDCI Q of y\gm p mlmgreeadded sequentially. The

mixture was s’urr@grdel'dat t, J Ja)ewnﬂ rﬁ:ﬁ&ﬁ J:a@&& with sat. NaHCO;. The
m xture was then
stirred under a |-8
at nosphere (ball oon)
at d for 6h.
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To a solution of
wozsr326 1 0. 59 g of PCT/B2008/051599
2- cht or o- 5%mret hoxyani
organic phase w:lus idﬂ&ﬁ)vd‘ 4an. @QOJHM c@cfentra&@ Qﬂcuo. The resulting
crude material wag\iR i@ byadudi@dep@elmopwh ® @1 as eluant to yield
7.25 g of N—(3,3—Hhoyl63:m8ho)tyﬁ:mebcf(ymethyl-2-methyl—propionamide as
avelowshol. - aceti ¢ anhydride. The
"HNMR (CDCI3)y? @dse ) 4PN T SEB-81@ 4HWAS (5. 4H), 3.32 (s, BH),
3.30 (dd, 2H), 1791 2 &84 S04 AR/ m U pto
BB17.2 3-np e@oz(y-Zgg_ihp' xymetipred mefthd - 3—ghgrogyl }-propionamide
To a solution ofZBluChf CORBBREBrAB-@dhoxi-Fnethoxymethyl-2-methyl-
propionamide in } apefecetonﬁ'head«eqﬂ :uad@f TsOHH,0. The mixture was
stirred over night ﬁF e?dwfreitwﬁh\ﬁalg‘ﬁ tﬂ\d e)‘irictéidith DCM. The organic

phase was wash |th m 2804 and concentrated in vacuo. The
resulting crude m b S pzn ed by sing he ﬁtOAc from 100/0 to 0/100 as
eluant fo yield é\C % @%thM yl- rQethyI N-(3-oxo-propyl}-
propionamide y | e 1 3

LC-MS: tr = 052/(!\47&12[M+Q| L193r50 5 rrEt hoxy

am de as
BB18. 2- Methoxﬁwﬂfyn‘y(s olpro;al) protzg n%é
Prepared from 2- e 0XYy-2 2—m yl-7' ionj {prepard as in J. Am. Chem. Soc. 1948,

70 1153-8) in In % %old nbed for 3-methoxy-2-methoxymethyl-
2-methyl-N-(3-ox I)

oS o b%iiiéﬁzﬁ Chl or 0- 3-m
BB19. 22 D'"‘e"@('f"ﬁ3o°3?’\?'-°'2'l‘1‘f’i°‘t"?"t'i’f phenv1
Prepared from 2,2dmmﬁ—éop'rqn6chlaide§1 atgepfe(ﬁg:i)u@rﬁ reagent in analogy
to the methods delscribgj fg6’%g1etl8xf/-2-methoxymethyl-z-methyl—N-(3-oxo-propyl)-

propionamide. aITEt h | a n

"H-NMR (CDCl5): Pﬁ1 {s ﬁi&f 8 (s;1 iZéiE) 2#—%72 BfH) 1.16 (s, 9H).
BB20. 3-4,5- Dlpm\n-(%fﬂglsﬂa’u-dwmit@) 1k|_|m|dazol -2.yl]-
propionic acid rTL Of )

BB20.1. 34 =

proienicadd i ¢ anhydride and the

A solution of 1 ‘}n')f ketnq[lj r1é1 %geth% tl,?-d"m[eﬂéyd)utyrate and 2.87 g of

ammonium aceta i mlzcﬁacetic:f(ﬁl Wtj reflyxe 5 h. The mixture was poured
into water, basxfuﬁl_wx(w 2 25%hr ammonlu drom%eﬁolutlony and extracted with

- phenyl) - acetanlde
was added at -45"C
and the reaction
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8333. 2N- 13. 5- Di net hox
wosnszes \- 2- Nt i I 0- ohenvl Tac etcrmzosnosise
am de Prepdfed from
DCM. The organith(sa’.))Na&ried bviret. h&mMndBMted in vacuo. The
resulting crude mydria) v@@@riﬁealﬂ"p(deng heplane/EtOAG from 85/15 to 0/100 as
eluant to yield 63m af|3-@gg;phet1yb1 H-tnpféyl-Zﬂb@toqi?@dcid methyl ester as
a yellowish solid. descr | bed f ur
mMSkO”hFWﬁﬂéhvoro 3- nethoxy

propionic acid mel’g_\m de LC_ '\/B k O 83
47 mg of sodiuff] hiIvide [NeleOaﬂ(H porto&@\b-fab‘sglunon of 300 mg of

3-(4,5-diphenyl- 1@@@20!@-@ propionic acid methyl ester in 2 mL of anh. DMF at 0°C.

The mixture was TSerBIIgat Cgthe51 7!1:}19 ﬁiéi!\/ﬁ)bvszy added dropwise at
1

h then poured into

0°C. The reactlon tur allowed to warm up ot stlrred fo
water and extract Wlthili

hs or amc pl 9¥ was shed W|th water/brine, dried
over anh. NaZSO4 nHIe(J mQQuo Q e res%lﬁnya

CC using heptane@ Ac from 88/12 to 0/100 as eluant to yield 308 mg of 344,5-diphenyl-
1-(2- tnmethylsﬂanhkﬂ(»&neﬁﬁ-)—d-lhmil m;)&)yomq? 2cid Imethyl ester as a
yellowishoil.  t r 0- phenyl ) - acet am de

Le-Ms: = = 0.96 hidAm4hi7 43d1. of 25% HOC

BB20.3 318D he i Q.11 - b Wb Heimidazol 2-vir
popionicacid - WAS r ef | uxed for

150 mg of 3-[4,5]di:ph5tl]—1-(Z—Irhlagylsirar@-aglyr!le%‘lH-imidazol-z-yl]—propionic
acid methyl ester RAreXibsbMedh T\WAS ethDi@ Sk fedte@ith 0.7 mL of a 1M ag.
solution of sodiunygidtodie. Piy/Nau€lvbs gerfihed between water and Et;0. The
aq. layer was se;ewtd raaﬂéetd e{lﬁ ZWHfI Iapd Eta@:A‘cth DCM. The organic
phase was drledTa T anIbP gheindccozpehté§é1 vew o give 137 mg of

3-[4,5-diphenyl-1- %r nmethydlla ethO)Igymet JH-imidazol-2-yl}-propionic acid the
product as a white soll
and

LC-MS: tr = 0.92 min; [M+§]O4
concentrated in vacua
BB21. 34 '“““'""I‘h“é{‘ ”E’P WaE“ pr oduct was
BB21.1 3 I%qalp_in#—w @_@ [ 49%; {gg E% In g
To a mixture of :ﬁto@;ﬁ@fopoﬂn@@‘le aneL oflgbn@Bc atiqQert.-butyl ester and
2.66 mL of DIPEQ@O yl' céEPNa un@_r a@ongfas efied &1 69 mL of P(OMe); and

160 mg of Pd(OAﬂ?.i T%feﬁﬁjo@mi)&lfe was heated for 2 h at 120°C and the DMF was
evaporated undergacug r'lﬁae ﬁa%l)ﬂting residue tNarS] doillit(ed with-DCH and filtered over a

rucg material was purified by

i tro-phenol and
3, 5-di met hoxy-2-nitro
phenyl am ne as orange
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25

y1Fpr opi oni c acid
wo 20081132679 Pr epar ed i n anal Ogy PCT/IB2008/051599

to the netfibds
pad of silica gel.dﬁ;&ﬁdeiwbad;heﬁ @th 10%-citric acid, water and brine. The
organic phase w@ 4néd, (ﬁeﬁ ﬁﬂ pah;@ﬁyi:b@nc}ntraéeain tacuo. The resulting
crude material wgs puﬁ'ﬂlb}h)y |sigg hpparﬁl?q)/-\etoh @ﬁy 50/50 as eluant to
yield 2.7 g of 3-is<iqwgrt4ﬁl?<1ry)c acm 'g'l_—lfutrﬁsta 32 610\'! solid.
LC-MS: tr = 0.84 (P Mﬂ—lppﬁ@@| onic acid
BB21.2 3 Iio@lﬁ}llnﬂﬁ&r@ﬁglc dgﬁ{l@ﬂﬂ gm t h
A solution of 1.5{(921“SrlmtlrnlMyacm&rby.lbu)yl'ester in 12 mL of EtOAc
was evacuated 3 ﬁ)ﬁéﬂfﬂh&lﬂﬁctrea‘)odiﬁidﬂ‘y @k@ Pd/C were added. The reaction
mixture was stire@@der@H-[§ffSrsphere ovemigff at@ gnd filtered over a pad of celite.
The cake was Wﬁbiecwwth E| M'\_/IFqu «and gezﬁ-frateolg concentrated in vacuo to
yield 1.54 g of 3- Islgiu gb é ;5({) ?nlaeﬁld t?stfbutyl ester as a yellow oil.
LoMs: k=072 Y ¥HHPRY Exanpl e 1:
BB21.3 Spo@imif-3-PRropi@Edd 4111- 242-
To a solution of E@){rﬁ&l—ﬁq&ﬂ&l@bﬁﬁicd@&@buhﬂ ester in 6.2 mL of
DCM was added, 62 myq_)'FA p'r‘eOfﬂ‘}Vd ]nutqu-e)[ashy{m for 2 h at rt and
evaporated to darlﬁs Weld éf7hyclf )3 |305nn¢151H-é-ﬁ' ionic acid as the
triflucroacetic acu1 salt bs E{V&Thg)[ 2 2] o Ct
LC-MS: tr =0.52 mIEH+H2 2062’4 1 1
BB22. 3-Quinolin(-39\¢p(9@eidqgip e P1 1) -
Prepared as 3-qJnMR1propionic acid trifluoroacetic acid salt from 3-bromoquincline
in analogy to we.th@s (ieg::iny@'r epxayinoli@d-wgfopionic acid using
PaCipat.CH0Lpns SO 1 Btk =Py ¢ | 012,
Le-Ms: t: = 0.53 @n: @MHHp @R 235- 25 en- 2- ol
BB23. 3-Quinoli2d Brofidic Hif
Prepared as 3—qu£cﬁ1Q—7l-ank: %iR,rciﬂqua’Lelﬁ)c*at)d'sa(t fgrﬁ 4—ch|oroquin§|ine in
analogy to the mé’ﬂéﬂd}ﬁs&%y\‘cr 5iso@hlﬁ1ﬂ-y—l>mpibic ﬁiglusing the conditions
described in J. O ey 203 28D YT 1084 5 thegHeek Paction.
Lo-Ms: t = 0.52 Wi er@@etsi ¢ aci d

tert.-butyl ester

(i nternmedi at e K1A,

maj or racemate) were

di ssolved in 6 nL THE

and cooled to -15C.

To this solution were

added dropw se 1.65
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A m xture of 227 ny

WO 2008/132679 of PCT/IB2008/051599
rac- (1R*, 23®h4R0O 2- (2

BB24. (3-Furof2 3-kyr@h-OXyory@hdtyilnie 5- phe

BB24.1 Fu &X:J—b]'gﬁ.n 9}1 rgelheQJ 2.2.2]oct
To a solution of 1. 9 f of furgﬂ-aiyndme—s ’carbc:)]i Qc amdllgll ester (GB 2289276) in
d

30 ml of THF wasq ed I§WIS 78 mi TI@fsolutlon at —20°C. The
reaction mixture \AEtm?u foaim@i 21 &anmn (ﬂéﬁched by addition of 1M NaOH
solution. The resulDly/AfRirejwa fitGtedakr a ba®dr dgli@ A @hed with THF and the
filrate was concgjggd is‘taq'ucr fu@@tiorolv QMSWOAC yielded 0.5 g of
furo[2,3—b]pyridin—a)f—me‘hatlol as yfiﬁné)il. rea Ct | on
Lo-Ms: 1= 0.57 i WtHU 15@20Wa s quenched
BB24.2 Fulgip £olaridipteigehvde h @
To a solution of 0@y gam,se]pymlaaﬁﬁmwr& mi of DCM was added 10 ml
of a Dess-Marting’eipjaJn&tylL@;ﬁl (15%\Aﬂ$lhe' dz reaction mixiure was stirred
overnight and thapmuenkhed|yithjs H d extracted with DCM. The organic

appup ith| sqtr&eHEER
phase was waslg\/vgl'pt(jr'e,aitieé d/er Mgléﬁéand concentrated in vacuo. The
resulting crude matey] a ified C usi /70 as eluant to yield
0.38 g of furof2,3- g%ﬁ%ﬁa;gggald?\%e a Tz?sjjefE‘O%&O
LC-MS: g = 0.68 ?@%{HDK&OZ( 6 4) t o

5— povia &1

To a solution qf an- gt (o) hm@mqﬂlmeguthpte@lmr'osphonlum chloride
(J.Med.Chem.. 200& 468’3&99 rd1 ml of THF was added 0.88 ml of n-BuLi (1.6M) at -60°C.

After stirring for 1g It@pé Rgolutla?ﬁ‘*o :ﬁfur 22 b]ﬁ/ |&e 5-carbaldehyde in

1mi of THF was added and the rdsulting r ctnon mlx re was stirred for 5 h reaching
slowly rt. The rea ¥uxture was poured over ice. The organic phase was washed with

brine, dried over 59'8&'31@ &ycg\ale&y\chOQ{urgcah;%] CC using EtOAc as
eluant yielded 0.10 §df *#Do2 @ Bloyride M!&%etlﬂ%&iwme as a mixture of E/Z
isomers. ester as yellow sh

LC-MS: tr = 0.71 @h; et bofasMB: t5 = 1. 06

BB24.4 3 A iy R ionamice

A solution of 1.69 §J‘fﬂr(%g b) pyrl:!ﬂﬁ 5‘?§d N-methyl-acrylamide in 19 mL of EtOH was

evacuated 3 tim: E l‘:\ QQ) ldJo %g P J‘O )PdlC were added. The reaction
mixture was stirrell {@dS= &LR’éphez %90 M rtln'd '@.ereé over a pad of celite.

The cake was w%heﬁ@th €tq_AHAeBeq’r1th®ifiIn§ie daZc@:entmted in vacuo.
| -24)11 mthvl -
am not -ettivll-5-pher
nt hbi evol o[ 2. 2. 21oct -
5 en-2-d 25A m Xxture
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25desired
wosnsze [ @C-1 Sobut yt i c add rcus2esosises
(1R*, 21R',#R*) _2-(2-[
Puriiication by &3 udnd Hok@RE bl £ aZ@ ( yielded 039 g of
3-furo[2,3-b]pyridiQs-ynglp);thylprbp@rp)idd,& whitgRdidn y | -
LoMs: t = 0.69 @dinp et hyl ) - 5- phenyl

BB24.5 (Fuldh &MJin-@L—&g&me&l-aQﬁat - 5-
To a solution of Og ), g?)fg—-a:y[z’!ﬁ-b ey%ltn—gy!.-N—methyl-propionamide in 10 ml of THF
was added drop 29 MI I 9 !25” Tl—lFQs@uﬂon at 0°C. The reaction mixture
was slowly heate(Ea@aﬂ’pelr & 33 stired for another 2 h at 60°C. The reaction was
quenched by addiﬁoﬂc@?M(Ni)ﬂi_ ggPﬁtipnzrﬂ_eZesulﬂrRﬂ_inu@ w% filirated over a pad
of celie, washed Rith (‘I—[F 3nd @e]ﬁHaIeBe [ereentrapyq iplapyo to vield 0.35 g of
(3-furo[2,3—b]pyridb—[5-ﬂ-;239y9,rnf; ﬂ-aﬁﬂredﬁ)?\fn]ail._ n.et h

LC-MS: 1o = 0.56 i [’ tPOte- et hyl ) - 5- ( 3-

BE25. Methyl-3{¥R B0 - @R preoliladiye C

Propared from b-fhodymety R GhyrdRrs@oats Bid ethyl ester in
analogy to the methods described for E!ITJrﬂ@&]lﬁy@d&yl—propyl)—methy[—amine.
LoMs: = 068 AGROF-eAg 1O

BB26. Methyl-[3g-l;rigl)ugr@n_QHJxﬁlﬁ-beE)zJimit;LzoltZ-g)-propyl]-amine

BB26.1 &‘Iﬁﬂé—ol'ronﬁethtl) rLen%%(qu}%Ln% 1

3-Triﬂuoromethoxr—bﬁn&en:r iﬁ;ﬂin i-s-rynthes%sz disiﬁlv' g 0.79 g of 2-nitro-
6-trifluoromethoxy-phenylarming (J.Mel.Chém. 1999, 4Z,715,/2826-2823) in 20 mL EtOH,
evacuating 3 times with N, and adding 80 mg of 10wt% Pd/C. The reaction mixture was

stirred under a Hz&QJQp){&U(bQ%M Tor5 4 aﬁamemaﬁ yf celite and washing
with E1OH and EPKGER alebkbreeyr@ibn @ [vaduo 255 2§ 3-trifiuoromethoxy-
benzene-1,2-dian@¢€p brdyn o N- 2- Y- acef i ¢

LC-MS: t = 0.68 Al @+ @640, - but y|

BB26.2 Methyl-[sg%liu@J‘meﬂ}oétbeel\@l_}lidaﬁ[,g-yl)-ﬁogyu-amine

Prepared from Qtﬁfllgmemxﬂénzeleyxolarlﬂne :in analogy to the methods

described for [3—(&- iﬁe?hé(y—1 H-Vé@oimidazoI-2-yl)-propyl]—methyl-amine.

4
Lo—ms:tR=o.sz%9@ 134679PCT/ 1B2008

/0

2A

1599 -98- Exanpl e
rac-| sobutyric
acid
(1R*,2R*,4R)-2-(2-[[3
. (1H benzoi m dazcil -2
- yEpr opyg- net hyl - arni
no} - et hyb- 5- ( 3- net box
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LCG-Ms: ts = 0.84 mn;

WO 2008/132679 [ M""'] 500 50 \/\D PCT/1B2008/051599
20081132679PCT11 B2908

BB27. [3-(4,7-Di|l|e95)115-&&oimiagl=2-ylE)G@mmhﬁamine

BB27.1 6%rmethox -benzene-1 2 dlamlne R)y v(n

3,8-Dimethoxy-be 1,2-diamine 3 syntheélz,ed issolving 6.0 g of 14-
dimethoxy-2,3 dmzj;aze%e](ﬁ.l §1§nz Q)l]ﬁm7d§34pln 220 mL EtOH,
evacuating 3 tlmels wﬂQNz %J—;id’lnpd‘omyf 10wt AR They'eactlon was sfirred
under a H, atmodpt@tibdMon). An@lterh}90| m) of 5)wt€ B Vere added after 2
days and the mife héy Isti:rep hren)y@Mb.i FW@ |0\@'[a pad of celite and
washing with Et?I. azd %Aoﬂetie_d Bﬁ_ere;ffge?gti@lin vacuo 4.3 g of 3,6-
smevory e P B or di ng t 0

Lo =048 it B HePes P1.1 to

BB27.2 B-ER7IDin{gthokytHH b&p&m’igm@m{l -methyl-amine

Prepared from 3,Mﬁ1btlrd)g-benzene-1 ,2-diamine in analogy to the methods described
for [3-(5,6-dimethqxygf @-beerde’szﬂL)-;’)rqdyRﬂ_e)ﬁyl—a(n@.

Le-Ms: t: = 0.57 Ry BHHD 26y8.5- ( 3- mat hyl - p

BB28. [344,5-DitdBEY ok iy )ik &1£o|2.y|2,r02y]|mthyu -amine
BB28.1 1 2%91&h0x 5 n% & 3 dlr){r;t)enzeaec et I €

1,2-Dimethoxy-5- (lﬂy— x ro—benz e ways nth? gs by ad'dmg 15.0 g of 3.4
dimethoxytoluene F a mi t of?O and 300 mL water
r:

keeping the temp: aM% F JO bwnh &3@(# 55@ bath. The reaction was stirred for 1
h at 0°C, quench£k§( a‘m*tltﬁ of bl stirred for another 1 h, The yellow solid was

filtered off, washefl \a@(ie bog %Utdy’leq iyac@ @ quljl 9.2 g of 1,2-dimethoxy-
5-methyl-3,4-dinit|(>-T1IeZe a’s @lpncs}’)lica Rl - 2 - ( 2 - [ [
'H-NMR (CDCL): 888 (5. 1140 @320 Partsl stha 220 32
BB28.2 3.4=D¥hthbd-6-methyl-benzene-1.2-diamine
3.4-Dimethoxy-6-FlRYehel 1 b B E VW shn@ded ¥ dissowing 115 g of
1,2-dimethoxy-5-me@yt sl Yilitry-roBend o0 tidtydvacuping 3 times with N,
and adding 1.0 1@ IPYR Po#/ADThE KyegtorOdstingl, udr a H; atmosphere
(balloon) for 2 daﬁﬁtrati@_()\erﬁ _p@ pfyeme a@ig\?s@rlg with EtOH yielded after
c?ncentration in \lg?xoeaﬁdIpfé,ddingt&o&/—a—rlﬁyhﬁﬁenT—16-diamine as brown
o procedure P1.4 in
LG-MS: tg = 0.55 Ek[gﬁup 21 A usin g

ram( 1

R*21RI ARL) - 2- ( 2- 1] 3-

(1H benzoi mri azol - 2-

y1) - propyl | - net hyl -
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-100- Exanple 7A:
wouwisew IAC-| sobutyric acid rcvmususiss
(1R*, 21r AR®) - 2- (2 {[3
Re Nzl m-dazol

o122+
Prepared from 3,«;I—'t)methoxy-6—methyl—benzene—1,2-diamine_ in analogy to the methods
described for 3R GiRBY-1H pe R bR Y-b-vi)- Bda @y Vamine.
LC-Ms: tR-ossﬁrt[mél Y- (3-fl uoro-ph
BB29. {3-[4-(2- MthoX-e oxypll-l QeMonmuQJol% yl]?pio%l rQethyI-amme

BB29.1 3- etho —ethox enze¥e 1,2- dla ne

Prepared from 1r3rfma-& @eﬂuﬂ*gt@an ng ﬂmn? aﬁng ophenol in analogy to 3-
isopropoxy-| benzeB1(2 dlam!re f | A USl ng

omS 0 PR R, 2R, 4R') - 2- (

-1H- benzmmujazol 2-yl}-propyl}-methyl-amine
Prepared from 3M®n-z@wmnz@qea@@hne P-anpidoy to the methods
described for [3-(%6—.dimthgp1y-@nzmm3ll)—pr(a}tlﬁnqlﬁlaamine.
Loms:t = 0.56 s @EHN Yok - 5- ( 3- f | uor o-

BB30. [3-(4-Chiof e diniaad @) iGdyiedy-adidd

Prepared from 391%&-5%55n§1ﬁ-?ﬁ2ﬁn@(|¢ MedlrsmMR1, 24¢1), 93-101) in
analogy to the mt;tlads ?esz@aedsa. [3—[3]5-cmtethoEy-VW-'b]an'zoimidazol-2—yl)—propyl]—
methyramine.  504. 50. Exanpl e 8:

LoMs: te = 0.52 hi@lnl:B.462RY |, 4R1- 2- ( 2-

BE31. N{243 M&h}%nm( Jmlﬂ-) J?a@,m,f&l,zm ﬁ]-@eﬁtﬂude

butyl ester
To a solution of i‘ Ut xyca%nn}{-le)hyl amkno M&.L ag d (prepared from 4-

(methylamino)bu @gl dri |neg$1 5cid l/vere added 14.2 mL of
DIPEA, 8 g r edxa r.@ds. AGCOr dlt. ngert dilring for & min
6.1gof 3—nitro—b@§r@ﬁﬂ@tﬂ1§ @8 adked andlthe thigure was stimed for 4 days at

rt. Saturated aq. I‘{aicp@olufiomwa@tdajrpp phgses jvere separated and the organic
phase washed ‘”U‘é‘”i'"'h ”ge combined organic phases were dried over MgSQ,, and

concentrated in v?.c é:’u QCC '%F%'EtOWﬁp ne 1 gj dﬁ 3/1 yielded 5.2 g of

[3-(2-Amino-3- nltro phenylc rbamoyl) -propyl]-methyl-carba tert-butyl ester as

orange foam.

xy-5-(4-fluoro
)-bicydot2.2.2
1oct 5-en-2-yl)-acati
c acid | ed. -butyl
ester. LG M5 tc =

— - a & -

LC-MS: tr = 094 m|n F\]/I thﬁg
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5LCG-M&l, = 0.77 mn;
WO 2008/132679 [ Ml'l' 111' 466 59 PCT/IB2008/051599

Exanple 9=
BB31.2 Moty DK -6 milb BRI oGy @@ Ghic acid tert-buty
ester (1R*, 2R*, 4R1- 2- ( 24] 3-

A solution of 4.4 § & o EHROZAH-JAG-y AR ZB))-progyt-methyl-carbamic acid
tert-butyl ester inyM -ofl@d’et@ Qy lcva]s hefld@ bt IW?I for 2013Ad concentrated in
vacuo. The residye Wp@thkeneq:'rhyv )vasl@d.wﬁaep MetHgpagsolution, dried over
anh. Na;SO4 arfi étﬁcenZateg/ 'n Vﬁlllod Eeld df) 2 o’2methyl {3-(4-nitro-1H-
benzoimidazol-2- )Q—Troéy& rl‘:arbasuc %lﬁteniutygﬁter aé‘{a éylgllow oil.

Le-Ms: = 061 Py [{yR 5§ accor d| ng to

BB31.3 3 i -yl ylymethyi-carbamic acid tert-butyl
gster Exanpl e IA usi ng

A solution of 4.4 gro&@my(-[sjyg-_rgtrQ1]j-’bezzpmhqe@qz-;))-pr@yn-carbamic acid tert-

buty! ester in 85 LZ)L Ba_s evacuated 3 times with N, before 347 mg of 10 wi%

Pd/C were addedt%Tﬁgc %Wrérvaﬁtrea%r?ddrder sz mosphere (balloon)

at rt for 6h. Filtgaion over a ad of celite shing with”EtOH yielded after
concentration in “Vdcuo Q; [ H;ﬁ E benzo QJZOQ -yl)-propyl}-methyl-
carbamic acid tertg ty%gt r)(green foam.

LC-MS: tg= 075m|n IPQI Q)EDGJ en-2-yl -bic

ert—butyl ester .
_ mn; [MHr:. 536, 49. o

A solution of 3. Sf%(of [5-§4- mino-1fi-henzoimidazol-2-yl}-propyl]-methyl-carbamic acid

tert-butyl ester in oftacetié annydride was refluxed for 2h. The excess of acetic

m
anhydride was e&plrﬂd %R'd 41 S|dugwa€ tga'teg \[_/ltBTG G‘IL of EtOH and 1M-
NaOH until pH 1d.4dn BRBE Qi ﬁfbﬁda%erbam%hayéaas dried over anh.
Na,SO, and concenraareonp@bbo] Purﬁ’@t)nhwc usRIBOAYIeOH 1001 to 90/1
yielded 1.86 g of}[3=(4-acetylamino-1 H-benzoimidazol-2-yl }-propyl}-methyl-carbamic acid
tert-butyl ester aSéetlohW) 5 p h e ny | _ bl c y c
LC-MS: 1 = 0.68 h'@[\ﬂﬂﬂ 247 2] oct - 5 en- 2-e

hydrochlondesal;( 18 23 43) 2 ( 24[ 3 ( 1
A solution of 1.84d-ol E4FZOhnid- T8RO @281 1-))-oripyil-methyl-carbamic

acid tert-butyl estgr T@WL $f Et(ﬂﬁe‘fahtyqted v 0 }f 4M-HCI in dioxane for
5h and concent@%dhly |vayuo 53 )rjﬁ é hy | of F (&g}e&pylammo propyl)-1H-
benzoimidazol-4- {I] E)crtazudeznyd?(jw %%?falt q‘%yel éw Sollé 0

| 15Prepared

according to

procedures P1.1 to
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WO 2008/132679 Exarrpl el13: rac4l1W 212%cimzsnsise
, 4R1- 2- (2- ¥12- (1H Ben
Loms: t = 0.30 X} @@z ol - 2-y1) - et hy
BB32. [3-(7-Ch|orl-4-m M-Il benzoimidazol-2-yl)-propyl]l-methyl-amine
-et hyl ) - 5- pheny

| C;/C 6] oct.
To a solution of 108 8 0-5- e in 50 mL of AcOH were added

dropwise at 0°C 6.8 mL of ace‘a anhydride, T% reaci]on mixture was allowed to warm up

{o rt, stirred for 6h§ng &ggn Jeergach Qhe crude product was purified by CC using
EtOAc/heptane iR 1o Q&@Qld bR B-ciod 5-msthdiy@henylyacetamide as white
solid. P1.3 in Exanple 1

LC-MS: tr = 0.77 M MIBE.CN+HT": 241.05.

BB32.2 6- CL go—S(‘n;(rl_!(- —pn%rp eQ Iame d aZ O| 2

nh

To a suspension of 4}/56 of tetra t Iamm e in 1G%mL of DCM were added
10.4 mL of tnﬂuorgngtha e!\]lfor%; lde a |xture was stirred for 2h. 12.0 g of
N-(2-chloro-5- met acel 4JB ami;the reaction mixture

was further stlrre{ thHf—AS 04@—2) ngn allol& to warm up to rt and stirred
overnight. The r@@&ﬁi@*e@lasl{%ﬁd with water, dried over anh. Na,SO, and
concentrated in v:fma Ghe an@btutt Vf qu@ed laéq ua\g EtOAc/heptane 1/3 to
yield 6.25 g of a tir f ?(P&lﬁroﬁmoxy-?mtr @ea)?—acetamlde and N-(2-
chloro-5-methoxy- TH;_)hgmg acetanude as Brpwnish SFlld

LC-MS: tg = 0.78 mpi [M+CH3CN+H] 286 04 y

Ty

A solution of 6. ZSatofhy?(tl{En@lt(qTWOB mey’o-p@nyl) -acetamide and
N-(2-chloro~5- mett:oﬁ Pl%—phs\yl)ﬁcﬁt@;? r' 30 rB_ ofé "/éIFI and 150 mL of 1M-

HCl was refluxed fo n mixtpre wWas basified ‘ﬁt 2M aOH and extracted
with EtOAc. The orgIamc ‘phase ﬁ) é:rlle% over 3nh. %az Oy andx;oncentrated in vacuo.
b

The crude produ<,$§a§ ﬁgﬁed )r(% Qs@.& c/heptane 1/3 to yield 819 mg of 8-
chloro-3- methoxya-gtg Q\End&nnsgs dErlQ'ellow oll.
LC-MS: t = 0.89 QK B«Q:ﬁg“ﬁ SsR1. 4 in

1An\ %%Iaml 9

- o -be
ac- 21 2-
A solution of 81 ng\?of — Ioro 3-methoxy -2-nitro- -phenylamine in 26 mL of EtOH was

evacuated 3 tim efore 107 .mg of 10 wt% Pd/C were added. The reaction

mixture was then tliekgh Qr%nza &s;ﬂére |Zof~3 Iat nfa4l”yF|Itra’ﬂon over a pad
of celite and Wasf;lnz wKEiit(JayildKi%ttch&rltrah(a maﬁ&ﬂ mg of 3-chloro-
6-methoxy-benzefe@t-daike hsyvdiowplie Ny | - bi cy

clo[ 2. 2. 2] oct - 5-en- 2-

ol. LCGMS: ta = 0.85

mn; [Ms H: 472.63.

20 Exanpl e 14:
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Prepared according to
wo 2008132679 QI OC€ dures P1.1 to PCT/IB2008/051599
P1.3 in Exaple 1

LCMS: t = 0.60 kb MITGLoN+HT 214.20.

BB32.4 [3- I7 awﬁrainleﬁkxvﬂ IZbanogidaé'J-:Z[vl)m?o&lﬁ— ethyl-amine
Prepared from j’igg 6! methoxy b nzene—‘l 2- E]am] e in_analogy to the methods
described for [3( d)sl; M—Lrop)?é m&z)rl -amine.
LC-MS: tg = 059mnp%+H] yC| O 2 2

-acetic
BB33. [3-(4,6- DlrgngXYTerazP flldaﬁ) %mpyl] methyl-amine

BB33.1 Xy hy

Prepared from 4,@1}m$f@xyqﬂnsnn; ana[oM]h{;‘n!ethods described for N-(2-chloro-
smenone3gE93  Exanpl e 16A

Lo-us: t: = 0.79 pigi@eHf Ut yri ¢ aci d

BB33.2 N-(é §'ldﬂétgoﬁwit£:ﬂ:&ﬂ)gcaam@g2 43- (

Prepared from N-J&Hﬂir@%gliylmitedradz ) Lnalcgy't(Mr;L method described

for N-(6-chloro-3- r)ue'thoxy 2-nitro-phenyl)-acetamide.

LC-MS: tr = 0.83 ; m&y3g¢+m§2lag)/l -am noye
. el

A solution of 8.7 g of —(i imet] 9y 2| nltro-%en%]acetamrde 1r1547 mL of 25%-HCl
and 100 mL of 1M I-%nva ﬂ G for$§1tT% reaction mixture was basified with 2M-

NaOH and extra‘P 5 ﬁp@;&@ qle a&rQQI{aQ v gledto@r anh. Na,SO, and
concentrated in v{dilo. @G Gdéﬂo@ct \B&ur&d by EX using EtOAc/heptane 1/3 to
yield 5.6 g of a fBy}@ pfp{an@o@@tﬁ(xyb@b-@w| and 3,5-dimethoxy-2-nitro-
phenylamine as oa@(f sﬁi To a solution of 5.33 g of the aforementioned mixture in 78

mL of THF werera 9 a_ri Fahezﬁ;p'&lpg,j 4 r? of MeOH and 5.7 mL of

diethy! azodicarbg, y te. g’ ixtu ?_hstl[red for 4l at rt the oncentrated in vacuo.
The residue was ken up i quen @organlc phase was

dried over anh. N;&! andgonéén]rgtea |p£1cQ>plye| cr]Jde JFGE;E was purified by CC
using DCM to ylelhl!)éll g'o&ﬁ%rﬂe@é(y&hh}&len}lamﬁe‘a@nge solid.

Loms: t = 0.86 bt lir:- 2 BY OpY| -
BB33.4 5%9n(guoxv-yer(|:zlneq1[zg'ém%é 2] 0 Ct 5

Prepared from 3, 5 d|m ho>g— -nltro nyla[w W ﬁn'alorgy to the method described for

3-chloro-6-methoxy- -benzene—1 -diamin

LoHS: = °5°E3<%”lhbl“‘9?f’7 rac- (1R*, 21
2* 4R1-2-(2-{[3-(1HB
enzei m dazol - 2-y1) - pr
opyg- net hyl -



10

15

20

25

30

(1H benzei m dazol - 2-y
WO 2008/132679 1) - propyg- net hy| - am Fcrs200s0s1599
0) - ei hyl) -8=net hyl -
BB33.5 13-k G WiGel O R ronti-@ilyi-amine
Prepared from 3 Q&Lﬂ%xy %Qen% Zglmine lrl‘dglog!yﬁ'the methods described
for [3-(5,6-dimethdxy A H- Sonzhid B2z T melr R t
LC-MS: tR—052§rQ[g#H§25017 EX&ITp| €

BB34. [3-(4, G—Bls tr§luo 1-1H azol-: propyl]-methyl-amine
Prepared from 3535 tng%e?x hyl%%‘z?e- :[lf ﬁi f Ioigly to the methods
described for [3- (%ﬁ dlig]eth(a)) benzol %% t IF] )[I amine.
LC-MS: tr = 0.78 mlNTgl 1 326. 09
BB35. 3-[4- Meth(l g:hﬁ%ﬁ%trlw*jﬁwb}hox%hyp 1,5 -imidazol-2-yl]-
propionicacd r opyhami noet hy1} - 1, 4-
Prepared in anal@t th 3%%@??@??* fP“3 é ﬁ(@henyl -1-(2-trimethylsilanyl-
ethoxymethyl)- 1HW§%%{F ;éoaom(aﬁ; & 8?]3819 ﬁe@zn {wta 1-phenyl-propane-
vEdre - procedures P1.1 to
LC-MS: tr = 0.90 P'yl[.l\A-HoyI]*: ?6h14.EX aerl e 1
BB36. 3-[5-(2-Mdthtxvm'hgyl)-1 ~2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-
yl]-propionicaci? ac- ( 11E|| . 312* ’ 4R* ) _
Prepared in anal@y tzthegnemodsgiesil@d Héﬁa i dlr1 (2-trimethylsilanyl-
ethoxymethyl)-1 Hdnld%ol WW (BIS(Vld rj_pla(zrg lgrtz gﬁz methoxy-phenyt)-
oeseEE ophenar r t hren- 3-yl ace
LOMS: =0T PR HETY ter h- but yl

ester. LGMs tr =
Preparation of EQmoES M) n: [ VHHE:
Example 1: raA‘&QR*ZIS) =242-{[3-(1H-] BenzoE)dacmm) Ropyl]-methyl-
amino}-ethyl)-5- éh@Ab'cvqmaEﬂ*‘Sﬂ‘Bﬂt yric

en-2-0l (111' 31911 4R1 1, 2, 3
295 mg of rac-(1R%R"GR* )—]ZGydrh(eS()&hdelElc@Q BetBen-2-vi)-acetic acid
tert-butyl ester (y@h’e@i}q y1.A3najor REPmate) were dissolved in 6 mL THF and
cooled to -15°C. '{0 N|§ Wetn Héy}laddmgwisb@ﬁrzl.l ofrﬁLiAIH4 solution (2.3M
in THF). After col ition #ye ti e warm to 0°C over 3
h. Under coohng%&%ad%loy v%i f drzb a;]rhf% m}?ﬁujg 3\/213 diluted with THF,
ant hrene est er
Prepared according to

procedure P1.4 in
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LC-Ms: t = 0.93 mn;

WO 2008/132679 [ M'I-H] '+ B543. 35, PCT/IB2008/051599
o 20Exanpl e &1:

filtrated over a paﬂi aGem{, Jaghzilvjthz g.FZF]QAARa.ﬁtrae was evaporated to
dryness to give 0.(524n%c{-}ﬂ’(zﬂ:%*)Beﬁyzr@i-em)-d;aezyl-bicyclo[z.z.z]oct-
5—en—2—o[asWhite@:fid_ 2- yl) - pr opy| ] -met h
LC-MS: t = 0.85 ryrl; [M-H,O+H]: 227.10.
11A: (1525 45 RIBHRARY -zt @i Byl bt 43Rk ol and
(1R 2R,4R)-2-(2-@ﬁg-&mg&ghehnlbiﬁg;g(g.h.mgt-Qen—Qol 2
rac-(1R* 2R* 4R") L QG Sy- 5 en@hicycid2l2.21dct 5-en-2-0f was separated
into the respecti(eF!ﬁe@ﬁ@l@I lUdin@ prep. chiral HPLC (column: ChiralCel OD
20x250mm,10um|3@<!'513)‘1 spac. - ( | R*21r . 41
Chiral analytic HELE Jchifal@er &y Chlo@Xey -1dom, Tl doH 073, flow 0.8
mLimin): phen-2-M bilo 2
Enantiomer A: & 8. 1gnmet | C add 276 rrg

Enantiomer B: i =df2 min.

1.2 (Procedure P1 =1 qlu fol IR 2(2fhydroxy-5-phenyl-

ni

bicyclo[2.2.2 oct-%q@g%?%!lﬂ %%y ' 5 t h ; 0 p h en

A mixture of 227 r@ ofya*:-m R*,2R* 4R*)-2-(2-hydroxy-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-

en-2-ol, 195 mg oﬁf-(‘é *é rnlon[ '\Etg a? 121‘2 68}\‘!AP in 3 mL toluene was stirred

overnight at rt. T?§ Te; n mjxtu Ui :%h d: w(i¢h Wi the organic phase was
'2 52 lwaréd& ef relsi 2%

separated, washed with bripe an aporated. ue was purified by CC with Hept-
EtOAc (6:4) to yie% 9&2 a‘of l:)ili rg—EoLehel—pM)LiJaydl (1R*,2R* 4R*}-2-(2-hydroxy-
5—phenyl—bicyclo[_ﬁ%&@Ln—zmrhyﬁestgJ:s %ﬁ@s}\ Me d

LC-MS: tr = 1.06 LIP[M-EZEQHBB(O’L 7 nL) an d
treated w o

1.3 (Procedure P1!,3 : I
aming}-ethyl)-5- y i

I-Bicyclo 2= rrg

A mixture of 115 7 (tooe' 8545 (!’LCL %cis (%[] * 4R™)-2-(2-hydroxy-5-phenyl-
bicyclo[2.2.2]oct—5&&§/ﬁtha isteréalgd_ 5 of [3-( ljlgﬂoimidazol—2—y|)—propyl]—
methyl-amine in { n@%tPEAQvEL hgnedxg 1'4'{)Fceor %S The reaction mixture
was cooled to rt,Sqt:eimcﬁeﬁ @l v bwatertandfeBecteddiitn EtOAC. The organic
phase was sepa@l@)iB:d ANEaPCONBENR trepiqd v@Churified by CC with
EtOAc-MeOH (3:1) R giv adc'rlgvg_rac—qﬂﬁ@*,4R*)—2—(Z—{[3-(1‘H—benzoimidazpl—z—yl)—
propyl]—methyl—anfmé—grw*Stprlerﬁ!ﬁcycﬁﬁ?.Z]o?—%eg—f—obaﬂkgige foam.
Lo-s: = 0.70 WREH AP t i oned

bet ween wat er and

Et 20. The ag. | ayer

was separ at ed,

acidified with

L5
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LCG-Ms: ts = 0.71 mn;

WO 2008/132679 [ M-Hr: 422. 56. PCT/IB2008/051599
Exanple <7

Example 1A: raodedtityrid C acki S @HBkE A4 4.(£(13-(1H-Benzoimidazol-2-y1)-

propyl]-methyl-: aﬁﬁb}-ﬂyl) 5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester

1A.1 (Procedure F(1 J) R2 ]n;la IsebgﬂRLcsd aéMR§Z (ﬁl—_{i{

To a solution ofASO I% 9 Ry(ll R} ZR{IE‘I-ZQZ}{[L(‘I l—ammmldazol 2-yl)-propyl}-
methyl- amlno}-etlﬁ)d pfﬁ'&l—thlo[).Z:Zﬁct—ft-ehZ oO@:h)e?{a mL of NEts in 4 mL
DCM 0.1 mL of iRbuytfickidire @y @hedft R¢- Zne Plo@ @action mixture was
stirred for 3 h at rtandgwneﬁuclzzivsiﬁ‘ ség(t I@Fcog The product was extracted

with DCM, the org,g?l':,ér‘jﬁ rvaé afapg%a&t&?n/&fs risi%le was dissolved in

EtOAc, silica gel and a were added Zhd the mixture was stirred

ps_of Me
vigorously for 5 h. FFhe mlgureq) Eltered the ﬂtrﬁe eva;[tlrated and the residue purified
by CC with EtOA 'Z@Jto@xeld]eé\ng%%&rﬁagnsobutync acid (1R"2R* 4R*)-2-
(2413-(1H-benzoikic@a-2-{) A b medfRaminéh By sphdryi bicyolo2.2.2Jock-5-
en-2-yl ester as cqﬁ_%)ﬁe(s Eo%}.—
Le-ms: = 0.62 mfadiibeb@nz oi m dazol - 2
1A.2 (Procedure P1 E; 1) rQ Fsé&BM:l Jd ;1&@%,, i— 2
benzoimidazol-2- )!Eb d&@ie“thﬁ;mh&&th)ﬂ)zsgi_m&l-lﬂ .Ploct-5-en-2-yl ester
dihvdrochloride €N - 2- Y| - bi cycl of 2. 22]
The above produ@rﬁall be &'hsfo@&] mfzmé}l)rresponding dihydrochloride salt using
the following prockdz=- MBS, te = 0.80 mn ;
8 mg of rac.iEoWHraéid (495&*.,4@2z(2-{[3-M@enzoimidazol-z-yl)-propyl]-
methyl-amino}-etfﬁﬁ@%&l-ﬂj&%[&@%@%{ e:kta EI@sOdissolved in 2 mL
EtOAc, the soluti@/w@@@lggl@ an ife(@3fand 1 mL of 3M HCI in EtOAC was

added. The reacEs(ra w§ eg?rated to dryness without heating to give the

desired rac- isobutlyriéetf 4R* [3- (1 0|m yl)-propyl]-methyi-
amino}-ethyl)-5- phen Ifg Zf%a 5-en-2-yl e’ster ihygroc! ﬁ?

€Nzol m
Example 2: . rac+ ( *) 2 -I([%(ts% n onm ﬁ%(rl I:ropyl] -methyl-

i

amlno}-ethyl)5(3 meih hen )-bl Lf45—en2
Prepared accordi 0C es P11 in Exampl u c(1R*2R*4R*)—(2—
hydfoxy-5 ~(3- metrtg)gi?})g-‘ﬁcyécQ @]OC% ?y[)—a@e?ncéyi ort.-butyl ester.
LOMS 1 = 070 pin Wbb“%?“ed accordl ng

to procedures P2.1 to

P2.3 in Exanple 21

usi ng

rac- (112", 2R*, 4R*) -

(2- hydr oxy- 5- (4- et ho
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25 Exanple 24:
woesnszers [ AC- (1R*, 2R*, 41r) - 24 Rrmmzosisise

-{p41H Et effzol M dazol
Example 2A: raclsdobifie D kc@ 0 ik ErAIAR -3/ s-@iMfenzoimidazol-2-y1)-
propyl] -methyl-aﬂ®}e{hﬂ)t5hyilaﬂ)msy-@4dﬂli-ba)zlg*.2.2]2ct-5-en-2-yl ester
Prepared according YolprodArCH € h Bfmdie B ] @CR* 2R 4R)-2-2-{3-
It H~benzoimidazoi»i{'ylﬂeam-m’_émy@}ninoﬁmﬂp@mee@-phenyl)-
bicyclo[2.2.2]oc-5g R0 [ d| ng to
Lcms: =082 o @EEsEwes P2. 1 to
Example 3: rac%a*_.,z3,4&*)@-(2E:Nﬁlmlo&ida?nlz-yl)-propyl]-methyl-
amino}-ethyl)-5-(wlmﬂzgl-phenyl)-bicyclo[2.2.2]oct-5-en-2-ol
Prepared aocordirrg ag'dc(dl:;l:el% "] Q‘IEGE)A& 'Dusing rac-(1R*,2R* AR*)}-(5-
(2.6-dimethy-phefyl2=n{a@ific@ap-2b+ Stefpiy B2 ® doid tert -butyl ester.
LCMS: ts = 0.74 e MlHT: I&uﬁy cl O[ 2. 22| oct
Example 3A: rac-ls§t3-ut§rm - Zci_dy &}*il@&@;-(b—(ﬁ-ﬁH-benzoimidazoI-Z-yI)-
propyl]-methyl-aﬁiﬁ‘ob-&jmylIs@SIiimJ@.yLBhyJﬁ)-bicyclo[z.2.2]oct-5-en-2-yl
ester ester. LCGMs: Is =
Prepared accordiQ; .toﬁ&em Flain ﬁz;MhHFAI using rac-(1R* 2R*4R*)-2-(2-{[3-
(1 H—benzoimidazﬂ-ﬁl@proalﬁmethyl-éﬁ@}—ethyl)—S—(Z,S-dimethyl—phenyl)—
bicyclo[2.2.210ct: 203811 326799 CTSE200st
Loms: =085 0D LBNS458108- Exanpl e
Example 4: raczékzﬁ’,aﬁ;*z&q&-(Mnyﬂﬁazaﬂ)jl)—d’opyl]-methyl-
amino}-ethyl)-5-@-thekRS1-prddibjcybibtd22BRn{-{i 34
Prepared according lﬁl‘prQ&m% B1l1 B Gz Qo 2imsing rac-(1R* 2R* 4R")-(2-
hydroxy-5-(2-metiyichNemy[Pbcy@ 4By bidet-s-ErR-iniadg: sciguki-butyl ester ester.
LC-MS: tr = 0.71 iniﬁ]@}l—rr:%.!ﬂsw )-5-thl azol
Example 4A: rac-lgt;u |Lc- indC Y&*l,zQLRg-z-(g-c[s%]-lQenzoimidazol-z-yl)-
propyl]-methyl-a‘;l;\o'} 'yIﬂﬂ'[—n%thyyplenﬁs;y&fZ.Z.Z]oct-S-en-z-yI ester
Prepared accordiE:;rtoechQJus g1 .4%%&%& qﬁ! ugrg ral—(Q{*,2R*,4R*)—2-(2-{[3—
(1 H—benzoimidaz@f—ﬁ&@ﬂ“&hﬁam%ﬂ-@ﬂé‘)-ﬂ2ﬂe’thyl—phenyl)—
bicyclof2.2.2loct-E2X-AITPl € | A usi ng
LoMs: 1 = 0.84 iR - 30Rde, 2R1, 4F(*) - 2-

(2- (13-

(1H benzoi m dar ob2-yO

propyl knet hyl - am no) -

et hyl ) -5-thi azol - 2-yl

- bi cycl o[ 2. 2. 2] oct - 5-

en52-o0l. LGMs: ta =

.....
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-109- 26.1 rac-(1R* :
WO 2008/132679 2 RI 4 RI ) = 2 - ( 2 PCT/IB2008/051599
53- (4- Met héxv- 1H benz
Example 5: ra‘QiRmz*ﬂazJQJ([;(&:Béﬁgobnm&i—ﬂﬁ;)lopyl]-methyl-
amino}-ethyl)-5-B-heth kN lyasrd. 2aborp-e@tohy |
Prepared accordigg To RocfARER Y b PRI EYHGIE Qfind rac-(1R* 2R* 4R")-(2-
hydroxy-5-(3-methighpherd D6 tior D210@-Fren 2y @rbiic acid tert -butyl ester.
Loms: = 075k @PALRHE. according to
Example 5A: raGQSrotQ @ d Lx‘!:rd eﬁR ?@4R22 (I-{Q -{(1H-benzoimidazol-2-yl)-
propyl]-methyl- aE 29 yl)l-SJaS m@&ﬂm) ﬁcy02[12 2]oct-5-en-2-yt ester

Prepared accordu%% pQ(giure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-

(1H-] benzmmldaztr @@proéyﬂ-rgegy%ig B;lethﬁ]} a,é ale‘l'hyl ~-phenyl}-
bicyclol2.22ect ey dr OXY- 5- phenyl - b
LoMS: g = 0.83 G MG @b A. 2

2 gqt;?;eq -y1) - acgt

-Benzoimidazol-2

],u | c(1R 2R* 4R*)}-(2-
tic aC| -butyl ester.

:repared accordlra Ito ﬁfcﬁﬁeﬁ P1 i to ?1 Sy i:?
ydroxy-5-(4- metriyl phen beF]O[zﬁz]Od -5
LC-MS: tg = 0.74 E@MN?B%O o 73 m n:
Exampie 6A: rac[-lwvn'_c ’1 1cid @ﬂ‘@%’*,;ﬂ!‘r?-(z-([?:-ﬂ H-I;;enzoimidazol-z-yl)-
propyl]-methyl -aE&oé—ertm TS-é%ﬂl:pPeg&-Eit1yc§>8.b?l]j>ft-5-en-2 -yl ester
Prepared accordly;rtol pe%fz Iﬂ T Reamplz R*usmg]_@;(v? 2R* 4R*)-2-(2-{[3-
(1H-benzoimidazol- ZZ/I}TOQ/I] r[ rw ml ohethw.éft H68¥( Venyl)
bicyclo[2.2.2]oct-! 5 =€
HOMS = 084 B%W?‘b Phfdazol - 2-yO pr
Example 7: ﬁ F R )ﬁ-ét{[ﬁ Bengrﬁdﬁcﬁ- -yl éopyl]-methyl-
amino}-ethyl)- 5-(".3 VT ;eng blaﬂo ﬁ.g}crct S-Br] 28 C |
Prepared accordl@? to?rocezi ree &1t1 t051 Sénﬁxarzﬂe 1 l? g rac-(1R*,2R* 4R*)-
(2-hydroxy-5-(3- ﬂlé § fh(—‘é]d)—bl(ltﬁ[ﬁ)%%ﬁ%—ef\ éyaacetlc acid tert.-butyl ester.
Lo-Ms: =03 e MOF AP g t o

procedure P1.4 in

Exanpl e I A using

rac-(112', 212", 4R*) -2

- (213-

(4- met hoxy- 1H benzoi m

i dazol - 2-yO0- propyg me

thyI an1noyethy0 ph
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10 Exanpl e 26E:
wo 2008132679 [ @C-| SO pro py| - car bamnipcrszoosisises

c acid -100-
Example 7A: rat(-ls]zMric 2%n , AWR*,@*){-(Z{#{Ugbenibimidazol-z-yl)-
propyl]-methyl-aé'umwtsﬁ;@wy%@ﬂ@l@#.%cﬂ&en-&yl ester
Prepared accordia;Zo()loceda'e MI4 )1 E)@fp@ p\yJJ;mJ; rad1B*,2R* 4R*)-2-(2[3-
(1 H-benzoimidaz{l-i"-yydropyarpﬁhmi}o}-@ﬂ)—h?‘luér&p Egnyl)—bicyclo[2.2.2]oct-
senzo. phenyl - bi cycl of 2. 2. 2]
Lo-Ms: t: =081 oG MG s0pqe- 2-  y|  ester
Example 8: raa(@*,Z&AIS)-kZl{ﬁ—(i H@Ehzo@xfdazxgﬂyl)-propyl]-methyl-
amino}-ethyl)-s-wgor@ﬁenyl)—bicyclo[2.2.2]oct-5-en-2-ol
Prepared accordifig a@oc(dm1 | RS jn Mpl} 1-u2ng (ac—(1 R*2R* 4R*)}-(2-
hydroxy-5—(4—ﬂuorQ-ph{n{l}Bayc(o[mznﬁehwyeﬁc}w Frt-butyl ester.
Le-Ms: =072 BeNZQkmisdazol- 2-y1) -
Example 8A: rapJolQWl ];cl'd rrﬁ&*,'é‘y,kR’)-@(m:&nQ—aenzoimidazol-z-yl)-
propyl]-methyl-amﬁi-eh\y)\%:ﬂlph-eﬁyll-bicblt[ﬁyﬁdt-fw-en-}yl ester
Prepared aocord@[to%rogdur2&1 Q6 bae ANsng adRe 2R* 4R 22413
(1H-benzoimidazdl-dY - eodpflimeBf-amiabdAyty-5-F-hdbro-phenyl)bieyclo[2.2.2]oct-
sen2o.  Were 15 added 57 ng
LCMS: t = 0.81 B (MINR H4.@I -10C. The
Example 9: ra&“_,&a’,elg)sj(z-q{—hH\&aa&imidazola-yI)-propyI]-methyI-
amino}-sthyl)-5-SkdinB-fi-@Gkiok. Dfoct 4 &2 51N M
Prepared accordi@ ltolprQJMngﬂ to h1@ in Example 1 using rac-(1R*,2R* 4R*}-(2-
hydroxy-5-pyridinh-ﬁﬂmﬁfzaﬁc%rel@-yﬁ-ﬁeticﬁtﬁ @.rCihtyl ester.
Loms: b = 0.52 Gtk LileoTD  OF o
Exémple 8A: ral :!'l§ot;ll'1J7r% a ECQ 0 ﬂ%,lzrg Jl-Rl‘)-m-g- ;-Qenzoimidazol-z-yl)-
propyl]-methyl-j'niﬁ)}-éﬁﬁﬁ5$yri§ﬂ_qgl%dcl%tzzﬁ QQ-yI ester
Prepared accordi%rt]odproc!:eolarg P1 mn éxtarrlfI E} using rac-(1R*,2R* 4R*}-2-(2-{[3-
(1 H—benzoimidazﬁiyl)—;rrogygrdzth)t—aqino}-e’lgg-S-Mdim&y&Hcyclo[Z.2.2]oct—5—en—
2-ol. rt. 0.178 mL of
Lovs: L -0es S QRE-QPY! am ne was

added at 0"C and the

reaction m xture

stirred overnight at

rt. After quenching

with sat. NaHCOx and

extracting with DCM

t he organi c phase was
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: LCGMs: t = 0.88 mm :

WO 2008/132679 [ MH1- 1 ] - 532. 03. PCT/IB2008/051599

Exanpl e 27" ’
Example 10: rat;(ﬁQR*@R’bi-(z-{[ﬁ‘ﬂd-k;n;oia'a%d-ﬂy‘h-(ropyl]-methyl-
amino}-ethyl)- 5-@4.3a|e(\-5¥|-|&ycﬁa]i2.mbt@¢'ngel 1H-
Prepared aocordirl@ Bzl 1R Z0 I exdmbr upMg Qe-(1R*,2R* 4R*1(2-
hydroxy-5-naphthwi-yt-b%ﬁmk]hty—bnaﬁ)rﬁetﬁ @lyetbutyl ester.
Le-Ms: t = 0.77 - s goheny| - bi cycl o
Example 10A: [ 2rac250b2‘lrie gbtd 715*:2%,%)2-(2@-(1 H-benzoimidazol-2-
vi)-propyll-metyimBE 8y RLChapR GOy By G 2510t 5-en-2-y1 ester
Prepared accorditg LQEEHUE €5 6B A wlrac (1R 2" 4R 2-2-413-
(1H- benzozmidaZfBZA;-p?bpyi]-rmthyE)ﬁi&FE}BJI)—Q;-n%ﬂhalen-z-yl-bicyclo[z.2.2]oct-
5-en-2-ol. usi ng
LC-MS: t = 0.87 kidy@enf: 1626212" |, 4f r) -
Example 11: (122Rh¥ p-fw Beﬁzo.ﬂ.ba%%‘; -propyl]-methyl-amino}-
ethyl)-5-phenyl- bicﬁly[ﬂzlz Pon-Zol & (1@5* 482 @4B31H-benzoimidazol-
2-y)-propyl]-metiy-alido)-etrRAS@HedyDicyareld 2ChoceR l2-o!
Prepared accordlEg p(oédur& F’d{ € h|3 QrEQr'hpiL Hbseg enantiomer A of
rac-(1R" 2R* ARA R Ohirb7-0hB Z @dny-i@yeihfd 2PlecidlerGol (see example
1.1A). pyl ] - met hyl - am ne.
Loms: te = 0.71 il OmSae s = 0. 83 min;
Example 11A: I{oNH]rgk'a;cr (:1 R,zﬂ;&ﬂz-(ﬁ@(a H-benmmazol-2-y|)-propyl]-
methyl-amino}eﬂy@-@ﬁéni—ﬁ&ﬁ)ﬁgﬁ?@-}_%}-ﬁ %9@ 8r isobutyric acid
(18,28,48)-2-2-{IB (P rizd@azol-3-1]) Bropyil-methyi-amino}-ethyl)-5-phenyl-
bieyeolz 22oct e AR 2 7k ac- | sobut y
Prepared accordifig] tiCrgpeiiug (’ﬂfll:itf EXaEIW1A AR t’ﬂe) above 2-(2-[3-(1H-
benzoimidazol-2-yl)- Qop zeth( ngq}—(thg) 5—619nd—P ctcleﬁz 26]001 -5-en-2-ol
(compound of exafn;ﬁ: 114. l'l'
Lows: = 082 pip bR daz ol - 2- y1 ) - p
Example 12: K15Wi|t)]z-(.zMheyqoimiaam—m@}opyu-methyl-amino}-
ethyl)-5-phenyl be‘clﬂyqz q 5en b&h e’rﬁ? FS,_%F ¢1H -benzoimidazol-
2-yl)-propyl]- metTyB[n|2)}-?1yl?]plala(ltblc%lo[gﬁ]o >-en-2-ol
Prepared accordlv |t0 p@g{turérm A to PIS eﬁﬁrrpéd using - enantiomer B of
rac-(1R*,2R* 4R* )ég&y&-?(befhgﬁéphin%blcyclo[z .2 2]Joct-5-en-2-0l (see example
A procedure P1.4 in

Exanpl e 1A using

rac- (1R*, 2R*, 4R") - 2- (

2-{13-
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30Pr epared accordi ng
wosn26 £ O Proce dures P2. 2 t ecrmsosiosise
P2.3 in Example 21
LC-MS: tr =0.71 rursfmmg 416.61.
Example 12A: HoBu§ric (adkd iR 2R IR 2-184R) banzoimidazol-2-yi)-propyll-
methyl-amino}el(\yﬁ-ﬁ-*ﬂ%ﬂ-ﬁi@%}i.i.&et%@-ﬂ )él;ter lor isobutyric acid
(15,25,45)-2-(2-{[B-CHerlzaay]icgkol 2y Prpr@iribtayBpmigdethyl)-5-phenyl-
bicyclo[2.2.2]oct{:-€2;2-y 1s)er_ ac et | C
Prepared accordig@(d repeivd [P@_iri\)qxqq@et 18 @K%/thel above 2-(2-{[3-(1H-
benzoimidazol-Z-yI.):PropyI]—methyl—amino}-ethyl)—5—phenyl-bicyclo[2.2.2]oct—5—en—2—ol
(compound of ex2pier?y 0i i dazol - 2-yl r pr
LC-MS: tr =0.82 WWHI 48?'@{ hy | _ am ne.
Example 13: V\(ac-ﬂ R*2R* 4R*)-2-(2-{[2-(1H-Benzoimidazol-2-yl)-ethyl]-methyl-
amino}-ethyl)-5-pefy4] B2 3 2B2 GG PC| PVROO
Prepared accordir@ b BosidrOF9.1 to 1.3 BExampldFudpdF2-(1H-benzoimidazot-
2—y|)—ethy|]—methyltarp-'\ne igste@l:ﬂ ? 2 m n:
LC-MS: tg = 0.72 rEidW-gF: gg]z.és.; 446. 59.
Example 13A: Exalmptlic&2(9A&*ilﬂ&t)-ﬂb(uhy-‘enzoimidazol-z-yl)-
ethyl]-methyl-amin@-a@i)-q;b(.e_?,y];mcyc@[wleod;gh-)-yl Kter
Prepared according fodrodedur3P1 4 B £8RE QMY mcd ikt 2r" 4R")2-(2412-
(1H-benzoimidazok-2-yl)-ethyl]-methyl-amino}-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l.
LC-MS: tr = 0.85 rbr&[ﬂ%ﬁ kpisdazol - 2- Yy 0- pr
Example. 14: rag(my,iR],ﬂ{m;-[nlydeﬁz@qrigz_m-Q-}rﬁe@yl)-methyl-amino]-
ethyl}-5-phenyl-diciiyik 2ol s.@h@ny | - bi cycl
Prepared according Eo%rocgiurg]ﬂ‘g QDtPT .15n' lﬁanlﬁlez “using (1H-benzoimidazol-
2—y|methyl)—methyyalnineastxp efs. 5 Pr e p ar e d
Loms:w=0s0 AEHAF-GENY tO
Example 14A: raplgopu%'r%qéfldr(1@*,25,1!?‘)-%—(2-[(1n-benzoimidazol-2-ylmethyl)-
methyl -amino]-em @-mlﬂ acy;tﬁz Ho%tl-s-g'g-yl ester
Prepared aCCOrdIEQQO pro(: g‘ure LPZBn B'an)ple - gn% “rab- (1R*,2R* 4R*)-2-{2-

[(1H-benzoimidazhl Imethyl)—methyl amino}-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol.

LC-MS:tr = 093r£|n [M-!TFSJQ Xy 1H_ benZOI m
dazol - 2 yl)-propyl]-

met hyFam no) -ethyl)-5

- phenyl bi cycl oM 2. 2i o
ct-5-en-2-ol. LG M
ta = 0.82 mn; [ MH

:516. 91.
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(7-ethoxy-1H bonzoi m
womsnzzes dazal - 2- y1) - propyl Lmecrmszossisss

t hyl - am noyet hyl ) -5-p
Example  15: N GJG-MJz*,zﬂaikﬁ-y{ﬁl[{\n&\&l%-pt?onyi%]o@l)-amino]ethyl}-s-
phenyl-bicyclo2@ BjectS-er@Rr 2- Ol . WO
Prepared accordi%%ggﬁr&az‘gtg) m‘n l&%gﬁ)ﬁl&; methyl-(3-phenyl-
propylyamine in /a1 599 - 114- LC- MVE:
LC-MS: te = 0.88 i T 663D MM
Example 15A: [raUEoQI)JriJ 'ac‘;d 5(3&2R§-¥”)-2-{2-[methyl-(3-phenyl-propyl)-
amino]-ethyl}-5 ;EQ‘ moﬁz 2%2(-5-enr2-a Cst‘el( 1
Prepared accordng ta guleajre’Pg'm}xa (A%smg I; 2(1R 2R*,4R*}-2-{2-
[methyl-(3-phenyl- pr‘py) arm-gthl%%nylllgjéloflz J]E&BGZ—Z ol.
LC-MS: tR-100r9rl [mHP%éQ' - yl) et hyl

net
Example 16: rac-(1R* 2R*, 4¥) -2 - (2-{[3 (Il-bBenglmld?]ol -2-yl)-propyl]-methyl-
amino}-ethy!)-6- -me! I blc f t-5-€

1.

Prepared accordlré !(o prc?:ed e¥ &l 1to
20 29 E]oct 5 en
Loms: 1= 0.73 g - 5 CFI ng t
r ocedures P2

Example 16A: EPQSO tyrilc namtg 5@1Ré2 ( { ~1H-benzoimidazol-2-yl)-

propyl]-methyl-: ammo -eth I) -6-methyl-5-propyl-bicyclo[2.2.2]oct-5-en-2-yl ester

Prepared accordlrig 8 &FOCE 3<|n @ow using rac-(1R*,2R* 4R*}-2-
yaro Hen

(2-{[3-(1H-benzoi 22) méthyl anglb}—et 6 met yl 5 propyl-
bicyclo[2.2.2]oct- 55-.(

B xampll 1 usm rac-(1R 2R*,4R*}-(2-
-2

Ell)gtgt@{cl@t -butyl ester.

hydroxy-6-methyl- promTc

X.Cl 0122 2 2] oct - 5 e
LC-MS: tg = 084m|n[§ S/ Zac et| C
Example 17: _rac-{ R*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-

amino}~ethyl)-S-Teaﬁ-(i?p_heﬁ%-%ic%cng oct:5-en-2-ol
Mt 20 - e o
LC-MS:tr = 0.72 rESéTM-?VBEEEEIS ag/_ O 75 m n
Example 17A: [aMplF.‘]yr-ic a43 ER*a_Iﬂ_M{ }-2-(2-{[3-(1H- benzoimidazoI-Z-yl)-
propyl]-methyl-ag'sleéeﬁ\ﬁ)rs-élglzli-:prlerglé)wgwﬂfcv-end-yl ester
Prepared accordili}gitoe &e*xrﬁ 1 R:Exar@lR*A ung:h (1R*,2R*,4R*)-2-(2-{[3-
(1H-benzoimidazob- yl(—[?py‘j- y_la(nnyoi—eﬁﬂf—he&%l(v_ oni-bicyclof2.2 ZJoct-
S-en-2-ol.
ben20| m dazol -2-yl)-e
thyl] - met hyl - am no) - e
t hyl ) - 5- phenyl - bl cycl
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wo sz 2008/ 132679PC1118200 & wmz00snsise
/051399 -1¥5- LC- ME:

LC-MS: t = 0.83 hin: @ s0d . M N;

Example 17B: [ Mt G432 (zftflzm =4z 101 0] 7P —

amino}-ethyl)-5- &4& pthﬁchYcloﬁ QJRH-E-QAE b C

Prepared accordi Q)I rgcedures P1.1 to P1.3 in Example 1 using the minor racemate

rac-(1R*,25* 4AR*\(2 R’éxy %R* ykﬁ%l))lcyd%[z 1(2261 f{-eE -2-yly-acetic  acid

tert-butyl ester. 3 - ( 7-1 sobut yr yl oXxy- 1H

LC-MS: tr = 07398[042—1{95436Tésda;0| 2-yl)- }i p

Example 17C l;agg% agg (1 Ys!* 4R'§1M-{BQ benzoimidazol-2-yl)-

propyt]- methyl-agltoheywh))s m&ylﬁbﬁ@l}ﬁlkycl@zlz ﬁ‘ﬁéﬁi—en -2-yl ester »

Prepared accordll\ Qo[ gceogre IZ]:I Q%Iampémggwg gc ~(1R*,28*,4R*)-2-(2{[3-
(1H- benzmmldaztyiyl) ;@)&/ﬁ—r‘%&yl a5 Por-ea@-aflea)dﬁ -phenyk-bicyclo[2.2.2]oct-
S-en-2-ol. according to

LC-MS: tw = oszﬂﬁﬂﬁlﬁg)bld‘ze P1.4 in

Example 18: Egﬁﬁ oéh, , ,4,% heﬁg'dro-s hydroxy -3-{N-methyl-N-
(3-benzimidazol E ﬁgpraJ\ E yE}- &Ehané%a thr

Prepared accordi 3{ chdures P1.1 to P1.3 in Example 1 using rac-(1R*,3R*,4R*)-

1,2,3,4,9,10-hexal ;F)O-SWrg; 1QXtMm05nenﬂnﬁ-@-yaLet' ic b:ld tert.-butyl ester.
LC-Ms: tR-o73Jn§Mg| L43232 2] oct-5-en-

Example 18A: rac-] I.sch ic acn (lly 3 I'JYO hexahydro-3-hydroxy-3-

{N-methyl-N-(3- bglln oI 2 Qﬁy eth ik -e%IQ'prQenanthrene ester

Prepared accordmg fo pronfdure P14 in Exampp A usmg rac-(1R*,3R*,4R*)-

1,2,3,4,9,10- heXa%QO—:S h 3'—{!§n%p (¥b£r¥rl1ldazol2 Ipropyl)aminoethyi}-
14ethanophenar@1lgr‘ or I e- LC‘ NB ti typ ” ’

LC-MS:tr =0.84 mlri\)E'-FH? l‘IZ H‘ n
Example 19: racz (Sélj!ig 2 ﬂSAZZ K‘droxy -5 phe kbicyclo[2.2.2Joct-5-en-2-
yl)-ethyi]- methyl aagole Q}Hctamd methyl ester

Prepared accordlng C %c%l res% B1 3 in Ex’ample g 2-(3-methylamino-
propyl)-1H-| ben20|m| Ie g I]Z a(j'] Meqyl egté Mste i_lp
20|n1 dazol - 2-y1)

LC-MS: tg = om0 [P’”Hb T met hyl am noy

ethyl) 5- phenyl - bi cyc
| o[ 2. 2. 2] oct - 5- en- 2-
yl ester 35A 1:

rac-| sobutvdc acid
(112r 2, AW - 2424{ 347
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Example 19A: rdc£s-MIR" Ak, 458)-23 DBy r¥kyBphenyl-bicyciol2.2.2joct-
5-en-2-yl)-ethyl]-fodthgiamireifpropyth8-8: R midazole-d-carboxytic acid methyl
ester Exanpl e36A: rac-| sobut
Prepared accordig fto pocp@¢ ROl § 1L FRmpI SR EsindG4RE-p-12-(1R" 2R" 4R")-
2-hydroxy—5—phenyl—6;yc [%ZPT—%Q-Z(yMemWhhmnWopyI)-1 H-
benzoimidazole-411q9xy ic acid methyl ester.
Lo-s:te = 0.9 e 2B PPisdaz ol - 2- yI Hpr
Example 20: racg-py{1-(]1R*,mm(mam';m})ieygo[zz.2]oct-5-en-2-
yI)-ethyI]-methyI-Frt'yd})p;oBU-WyiPazob-f-@m@cid methyl ester
Prepared accordidy 3, p@qecﬂr}sm@no- 83 i@ Bxdhwle ylking 2-(3-methylamino-
propyl)-1 H—benzo'eigatoe-f-ca@ﬂic @ipr&lh@der in step P1.3.
LC-MS: t = 0.79 @C B OT: eﬂe&.aﬂ.g to
Example 20A: r:Q-E-@-@adﬂ;ﬂ%’QR*)E—lob4yryloﬁ-5-phenyl-bicyclo[2.2.2]oct-
5-en-2-y|)-ethyl]-@mam{o)em,ﬂuﬁ(wb@ioi.ﬁgzole-scarboxylic acid methyl
ester rac- (11RIBR*, 6R*) - 6- (
Prepared aocordira{o [;r@edure P1.4 in Example 1A using rac-2-(34[2-(1R* 2R* 4R*)-2-
Hydroxy-s-phenyl(biqdomoh@ex-g,m-ggwrg@ﬂrzr@iprppyl)-1H~
benzoimidazole—5icadaa(%iﬁl:id_mzilylﬁel) _ pr 0 py | ] _
Lo-ws: = 093 Ry o8 No) - et hyl ) -
Example 21: ra@RER @Y1 CAp@ L@l D) -Sopyil-methy-
amino}-ethyl)-5- tﬂ_cm”ﬂz y&;ceﬁz @]pc(l)!f-en -2-ol

mMmggmxﬁwwH&ﬂEQSO 32

276 mg of rac-(1 FEQR&IH'QIZ 1@dro 3-8 B sphen-2-yi-bicyclo[2.2.2]oct-5-en-2-yl)-acetic
acid tert.-butyl esferere @so@d BEFJf]yerE @eatpirthh LIOH.H,0 (181
mg), H-0 (0.55 ma ﬁ‘i’ w‘;ﬁ (tﬁs %He r aﬂion mixture was stirred at rt for 4 days
and concenirated i acugi J,'psul eS| I 3d between water and
Et,O. The aq. lay ka sepa aC|d dg é extracted with DCM. The
organic phase S dr| glve 205 mg of
rac(1 R*,2R*,4R")|- Z[I}d@xly ﬁZoQ; n'Z-a»er,yoa; 2'29& Qp%l) acetic acid as a
whiesoid. | ] - met hyl - am no} - et hy
LoMs: 4 = 0.85 i rBRE AY .- bi cycl of 3.

221non- 8- en-6-yl

ester Prepared

according to

procedure P1.4 in
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Exanpl e 38:

wo 2008132670 | AC - ( 111*, 212*, 4R1- 2 »crasaosnsisn
(2-112-(3,%#&Di et hoxy-

21.2 (Procedure F@B entgli->elhyb. &ﬁer&%h-&d -2-yI}-propyl]-2-

100 mg of rac-(1 FeiRhly‘I)-() hyd%xy@lﬂ@lﬂryiyl'blgboﬁ y@)ct 5-en-2-yl}-acetic
acid were dlssolv&d (B['HE (0.%.ma ]DC)\UQ.G-mS.-O.@mmLZf-D(BEA, 77 mg of HOBt
and 109 mg of EdC were added Fépl@pya pte d\e reaction mixture was stirred for 10
min then 86 mg oa(t(tllrl@?nﬁl ﬁﬁl ZYI)GropyI] methyl-amine were added at rt. The

reaction mixture ssrstar?? érdzu’ﬁ\agllutﬁzlé D(‘fVI and washed with sat.-NaHCO;

and brine. The o c p se.was driad over an Na,S itered and concentrated in
vacuo. The resulti 1g crude malernl aEd)g Cg usz itOAcIMeOHINEta as eluant
from 987211 1o 70k0P holiGh 82 mg of rac{(1R* 2R*4R*}-N-[3-(1H-benzoimidazol-2-yl)-
propyl]—2—(2—hydroﬁya-ﬁiop(elﬂ-lbipyzﬂé.2]04~V-gn—'2—yl)—N—methyl»acetamide as a
colorless oil. ( 2- hydr oXy- 5- pheny| -b

LoMs: t. = 082 hiCME}- @p2. 2. 2] oct - 5-en

21.3 (Procedure P2. g' 9 ]'r)c (1%QF@LRL) 9(2 @—Q‘-I g}nzmmldazol 2-y1)-propyll-

0.196 mL of a Rel A?t-sol(tﬁ,(séf QLu@L)QQ %(Mea PR 0°C 1o 5 solution
of 70 mg of yalc aIR* 2R* . 4R*)-N-[3-(1H-benzoimidazol-2-yl}-propyl}-2-(2-hydroxy-5-
thiophen—2-yl-bicy&&¥ﬂ]f:t—}-enetl)hyléthyl-a:§ﬁnﬁherJ toluene (0.8 mL). The
reaction mixture t@stilwsfor 3p mip=at @’C 8@ thﬂmerature was allowed to

increase fo rt for SM_'p]'grl tre wzt gﬁfullgolured onto a mixture of 1M-NaOH (6.1
mL) and ice. The Eﬁz 5 tlr ed g n until rt and extracted with toluene. The aq.
phase was extracted with {] uene The com ln.ed toluene phasg was washed with 1M-

NaOH and brine, Eng g‘\/er an§ szé& ayd colncgntra@(grl uo to yield 54 mg of rac-
(1R* 2R* 4R*}-2-( {@Eﬁc beMéﬁ]y&goéy%{hyMlgb}—ethyl}s -thiophen-2-
y-bioyclof2.2 2jocdbeihioRd N@RM sqpheny 1) - et
LCMS: tr = 0.71 n&([l\njHﬁttzhéél -am nol - et hy
Example 21A: rac othh’@ I;]c}él {1 ng ny)g-lZQ:{(% benzoimidazol-2-
yl)-propyl]-methyi- %m@l&@iﬁoﬁe@[}rb&clb{é 2Joct-5-en-2-yl ester
Prepared accordlr%% pr@c,redure P1.4 in ExanPIE %9915 gc 1R*2R*,4R*}-2-(2-{[3-
(1H- benzmmndazc@@l%!;ymem>gam|t)opethyl)-5 thlophen-2-y! bicyclo[2.2.2]oct-5-
en-2-ol. procedure P1.4 in
Lo-ms: 1 = 0.80 KR ke®s. LA UST NQ

rac-(117e, 21: 27, 4R1- 2

-(2-([2-

10( 3, 4- di et hoxy- pheny

0-el hyl ]. et hyl - am nol

- et hyn-5- Pherw - bi oyc
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Exanpl e41:rac41lr, 212
woaosnzzew 1, 401- 2- ( 24( 3-Furo [ 2 pCT/B2008/051599
3-b] pyri di-nz5-yl - prop
Example 22: rac)(&*)zR*mTz-h-)H-(m-Benzoimidazol-z-yl)-propyl]-methyl-
amino}-ethyl)-5-@hEh 3@ E) By-bidyelol 2 [RGBy bi
Prepared according lechMiGJs 62[1 %PZ& |r25;]a%t’21'u5ﬁ'g rac-(1R*,2R* 4R*)-
(2-hydroxy—5—(4—nﬁtrdxy—21en@-lbicyclo[Z.2.2]0@5@m5c@dcid tert.-butyl ester.
LoMs: = 0.72 @EROF- (k430 t O
Example 22A: p r chgsgothlg §c§ (1&%!&*%”)-‘-2-9-{[3-(1H-benzoimidazol-z-
yI)-propyl]-meth)P-g‘l.ino?P-etllin‘k-(a‘meeyl)-ao'lk;lo[2.2.2]0ct-5-en-2-yl
ester usi ng
Prepared accordibg Aok 4 R Blood RLong rac-(1r* 2r* 4R")-2-2-3-
@ H-benzoimidazt{-ﬁb—&bwﬂj{eﬂj)@yino&éhﬂ)-h@-&yl&y-pb:nyl)-z-yl-
bicyclo[2.2.2Jocte@ApC | O 2. 2. 210Ct - 5-en
Lo-ms: = 1.08 mmdyil Jre@cet i ¢ aci d
Example 23: ra@ﬂQR*,4R*)-2-(2-{[3-(1 H-Benzoimidaqu-2-yl)-propy|]-methyl—
amino}-ethyl)-5-(6-rthbxiithf) 2-yi-Scydiop b hidckis £z &1
Prepared according _to procedures P2.1 to P2.3 in Example 21 using rac-(1R*,2R*,4R*)-
(2—hydroxy—5—(2—mytli0)&-gF}fl)@p(}bh.).aom-WLcetiam tert.-butyl ester.
LC-MS: te = 0.73 |lnirp[ﬁ+l-i*‘: L4€53N$ I ER g 88
Exampile 23A: mc_l bw;ilc:lacrd: 1R’€24‘, *)~ -("IZ—{[3-(1H-benzoimidazol-z-
yI)-propyl]-methmgm%l?s-(MA;xx-phenyl)-bicyclo[z.2.2]oct-5-en-2-yl
ester rac-| sobutyric add
Prepared accordil(q Joa’cc)cedgr;lzli n ﬂxa'fpﬁ TAZ:_AH;é&(‘ﬁ*,ZR*AR*)—Z-(Z—{[&
1 H-benzoimidazd—nyMoQﬁ—r%my&'mihb]—eﬂM-dd-heffﬂlcxthhenyl)-Z—yl—
bicydlo(2.2.2joct 3-8 OPY| ) - met hyl - am n
Le-Ms: t = 0.83 @ m@t: byds) - 5- phenyl - bi
Example 24: racq&‘(;zk*,QF[*)Z-(Z%3-(2-|]B§|gotml'déo'l-ﬁr)lﬁropyl]-methyl-
amino}-ethyl)-5-tﬁaz())471y|-lﬁﬁB[Eiz]oct-sen-z-?l
Prepared according) “o%r&:@ﬂrg dZA %@QQJ %&91 Jsug rac-{(1R*,2R*,4R*)-
(2-hydroxy—&thiazﬂb—@ﬁc&ﬁiﬂzﬁ;t-serzwﬂacéichid tert.-butyl ester.
LC-MS: tr = 0.62 ,EXW Lz@ss.l A usin g
rac- (1R1. 21: 2*,4R1) -2
{2-1(3-
15f ur o[ 2, 3- b] pyddi n-5
-yl - propyg- net hyl - am
nol - et hyl ) - 5- phenyl -b
icyclo[2.2.2]oct-5-en
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at 40C, diluted with
woa0snzzey DCM and washed W t h  rcrasoesnsises
sat. - NaHCC®s The
Example 24A: O rg;asaciuﬁ-c R-ha&QR*MS-(z-{[?,-uH-benzoimidazol-z-
yl)-propyl]-methyTldmin@ €hhy LDoE2ky1-b@ya b2 2.2)0ct-5-en-2-yl ester
Prepared accordity@ ke @A @ Example 1A using rac-(1R*2R" 4R*)-2-(2(3-
(1H-benzoimidazdCAHNGR ety Bebni@ Lk OthiGf- MBicyclol2.2. 2Joct-5-en-
2ol 2.73 g of ran-(1
Loms: tn = 074 IRV @ART ) - 2- ( 2-

Example 25: racQE’Ig D‘x *g-q I z-!z ~2-yl}
amino}-ethyf)-5- &QLFE- icve -2-dt - '
Prepared acoordlr% ] tproceduresll;] 1.10 P? 3 i a%plgg using rac-(1R*,2R*,4R*)-
(2-hydroxy- 5—oxaz 2=y |c§:lo §2q cl 5Q|1 -2- yrllraéﬁc tert.-butyl ester.
LC-MS: tg = 0.62 [gmé% /2 mm [ WY
’E@s "43. 2

Example 25A: id * 2R 4R-2 3-(1H-benzoimidazol-2-

1)- 2.2.2]oct-5-en-2-yl ester

ropyl}-meth

Prepared (as dih@rocRloridd (§}it)] according to procedure P1.4 in Example 1A using
rac-(1R*,2R*, R*)B _(2~é:ﬁ1H2ﬁf 1Tzoléfl)ﬁv)yl]imetwno}—ethyl) -5-oxazol-
1iyT=“dni nol - pr opy1) - 3-
LeMS: tn = 0.7 B X452~ met hox net h
Example 26: rdc-{1[2 2R #RD-}(2-83-(4 M hoxy-1H-benzoimidazol-2-yl)-propyl]- -

methyl-amino}- eb\il) 6ﬁrn6-ﬂﬂ?ﬁ2&éoct 5-5@ olrrg

2-yl-bicyclo[2.2.2]

To a solution of 40 G c—(]_FRng* @'MWoxya-phénﬁ bick¥b[2.2.2]oct-5-en-2-
yl)-acetic acid teﬁ@ptqr]s}yt{;r gsived 0 5t Wbﬂére_a{l_jed P g of LIOH.H:0, 8
mL H:O and 22 lﬁ.élﬁﬁy‘l} Theb'fzaﬁiv qun@ stE'? tdéor 3 days and then

concentrated. Th(—t resigie ﬁaﬁpa?tlonédl be r and Et;0. The aq. layer was
separated and acidified with 1 HCI ultm in white solid. The solid
was filtrated, waq §§9 CI a m qi!?btam 3.19 g of rac-
(1R*,2R*, 4R*)- (2— xy[ggmng icyclo[2.2.2]oct-5-en-2-yl)-acetic acid as white solid.

LC-Ms: tR-086§m 8 JomP%Sstz net howret
yk2- net hyl - NA3- oxopr
opyl) - pr opi onam de
and 50 ng of sodi um
cyanobor ohydri de were
added. The reaclion
m xture was strred
for 3 days at room
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20 Exanpl e 444:
woz0sn326m [ AC- | Sobut yr i C aci d ecrasspsise
(1R*, 2R*, 4RE- 242- ([ 3(
26.1__rac(1R* 28R 12 30XMm o AR dd- D ropyit methy
amino}-ethyl)-5+ } 2. pr Opyl ]
Prepared accordlmtprt)}:ydljres a{fltorﬂ’QB} i Eeatn;ha)égfs r@ rac-(1R*,2R*,4R*)-
(2-hydroxy-5-phemy G RI@RAYAoet-d3dn-CH- GO add Z0d2 13-(4-methoxy-1H-
benzoimidazol—Z—ﬂl)—g@w]—mé@yl—aﬁ'& 2- y 1 ester
Lc-ms: =073 [ Bpared according to
Example  26AP RGREINAE BB, Br-brRFURY 2423 (4-methoxy-TH-
benzoimidazol-2[ X BYjDhe@y1-4hBrP)-ethB-b-fR Gyl bicyclol2.2 2]oct-5-en-2-
yl ester rac-N-(3-f[2-(0
Prepared accordi"r_g@, patRflr(; PﬁRDExa*by d\ruﬁhb( yzr(ﬁ’,ZR*AR*)—Z—(Z—{[B—
(4-methoxy-1H-benz0jid@org })-pripi | @y rrgHengn i Ravip:piRny-
bicyclo[2.2.2]oct-ﬂ-em _ 5_ en- 2_ y| ) _ et hyl
Lo-Ms: tz = 0.83 @ tHh yB-3sar ni nol - pr opy
Example 26B: ral:-Macbm*Miy aci2 “ R*,&EMR*)-Z-(Z-{[3-(4-methoxy-1H-
benzoimidazol-2fiEptobyihethHingr g Symin(l@oyciof2.2.2oct-5-en-2-
vl ester LCMS: |. = 0.91 mn;
Prepared accordiEg M-bvloﬂe@e 2} 8 b Bbble 1A using rac-(1R*2R*4R*}2-(24[3-
(4-methoxy-1 H-b@@raﬁqmp—@-prwgfnethyl-amino}-ethyl)—5-pheny|—
bicyclo[2.2.2]oct-5r-ea?col_aN_ckaglﬁ[nczkﬂr(yl 1hiride’. ZR* ’
Lo-MS: 2 = 084 IR S2Pfpdr oxy- 5. pheny
Example 26C: rlac-a,b:i-chy@d-p@Eiq@i_c Ecjd21}%‘@@,@-&‘)-5-(2-{[3-(4-methoxy-
1H-benzoimidaij-@ﬂ-pr@yl]-methyl-amino}—ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-
en2ylester y|j-ethyl]-nethyl-
Prepared accordiw(ty}pcoﬁurolpy T)Exa@l,e 2\_uﬁmp ﬁ%’tR*,ZR*AR*)—Z-(Z-{[S—
(4-methoxy-1H-b Tldazp pw ﬁgwaiana\é—ethyl)—&phenyl—
bicyclof2.2.2]oct- 2 ol ahd 33 rlfluoro ro%)Fylériloﬁk@ t 0
LOMS 1 =084 'ﬂ’F Qﬂﬁ'bﬁ‘tﬂ"es P3.1 and
Example 26D: raf32%- Dzlet*yh)ro&iam [1@2)}443*) -2-(2-{[3-(4-methoxy-1H-
benzoimidazol-; 2M§>row@me21yl-2n ru}l-e%-f ;ﬁvyl bicyclo[2.2.2]oct-5-en-2-
viester  30( 3- oxo- propyl ) - prop
To a solution of 1?0 Glﬁcér?ﬁ(18’}2§,flR*)E—@[Wgtethoty-?-benzoimidazol-2—yl)—
propyl]—methyl—ami:no}—ﬁx.yl@-ihenl)(};ﬁi;]:yclof.gﬂffm-%—ol in 2 mL DCM and 2 mL
399.63. WO nmad
32679PCT/ 132008/ 05159
9 -121-
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145 ng of
wosnszer 344, 5- di phenyl- 1- ( 2- bcososiss
hret hyl si l-anyl - et hoxy
THF were added HEL]IM@EG Jnmmof@%.alwe're%ﬁoymixture was cooled
10 0°C, 0.17 mL ol haicd EnORd w@ ¥ HddEd a@ @ alinen stirred at 65°C for 24 h.
During the next Ad&VE ®rthef]§.52 BIOF NE@@ld §4nmL Tohdfvloyt chioride were
added in small aliéu@s_. T]le3eacﬁctyas (FWH( - 25 NaHCOj, extracted with
DCM, dried and ﬁcﬂ n.tratef)i? f@(@ PUijijzatioblry CC using DCM-MeOH (10:1)

yielded 40 mg of+gc-; ipethyl prapionic_acid é:l *, 2R ARE) f-(Z—{[S—M—methoxy—‘lH—
benzoimidazol-2-y[-propyl —mé&uyl—amlno}-et }-5-pI nyl-ic .2 2Joct-5-en-2-yl ester
as brownish foam? g an 7 1 rfg OF

LG-MS: tr = 0.90 M\lnelll:llgﬂ %gge d
sequent | al | }i/d ?{%*,ZR[ 4%*}-2é2-{[3-(4-methoxy-1H-

q
Example 26E: -Isopraopyl-carbgmic a
benzoimidazol-z-yl!-péapy]-%eé\éln!ino -Qt?y)- -p)éet;ry -bicyclo[2.2.2Joct-5-en-2-
was stirre or 5 nmm

yl ester
To a solution of 9t1 mge orf] c%%jg,g?* -9—& 3-(4-methoxy-1H-benzoimidazol-2-yl)-
propyl]—methy!—an{n@(gh-ylfﬂ oty '%[Q.Akbeﬁé?orir(ZgL of anh. THF were
added 57 mg of'Nﬂ:lEat h(yd amuJBQﬁOE\Jah¥rlec) fcr% min allowing the
temperature to reacpd"’[e ﬁyrl'ug-ofb,h '-@ycﬁyidi@iiazzle Bere Added at —10°C and
the mixture stirred]fc@(@ th|53.1 ey 282|L ((j*oprompie was added at 0°C and the

reaction mixture %@@dighm rt. /i.ﬁtr (_1uenc|’rih;é/ith sat. NaHCO3 and extracting
with DCM, the org[ar'g 51636 vi/abdﬁed (Pﬁr %rt‘l\{j?% an%\o%? entrated in vacuo. The
I

crude product was ;i:urified by é;gi TLC usin%i loroform/M: Et; 70/30/1 to yield 45
mg of rac-isopropt l;cgrbgnrgc (1Q’!2 g

R* 4R*}-2-(2-{[3~(4- xy-1H-benzoimidazol-
2-yl)-propyl}-meth !anlin@tt@g-pWylLi@clo[th-@emgl ester as yellowish
oil. washed with

LCMS: tg = 0.84 ﬁi@&+w:mm and

Example 26F: brarc-E-Icl]egbxy-z-mgtﬁyl- Q«:Lig@l nang; (1R*,2R*,4R*)-2-(2{[3-(4-
methoxy-1 H-ben&h‘@ﬁﬁé-)ﬂ@&yﬂ c&t‘myﬂgk nope\ﬁﬁ)rs-phenyl-
bicycloj2.2.2Joctd B2y eNA2SO4, filtered
To a solution of 2@5%90\‘ Q&H@@,ﬁﬁ*yﬁ-@ﬁs@ﬂneﬁmﬂ-1 H-benzoimidazol-2-yl)-
propy!]—methyl—anMa-Ql'MQi-pher;ﬁh@clolﬁ.ﬁﬁ&d&—eﬁ—i—d’]ig 6.6 mL of DCM was
added 1.4 mL of(NEtud &g fravse Enii ad mL\pfa-Brethoxy-2-methyl propanoyl
chloride (preparem i 40? i19@d41,bjy31@87ug)‘|’0ﬁ g; reaction mixture was
RO A O R & U T
sat. NaHCO;. Thet ogam@%a/segvis fnec?z;]voer 39 | é:? aand concentrated in vacuo.

189 ng of

rac- 3-[ 4. 5-di phenyl -

1- (2- hi net hyl sitanyl -
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The crude produc(w}sR}ﬁf;e@Fdd,usdnél_qZM/&leonPé@s/ﬁ to yield 214 mg of
rac-2-methoxy-2- r@ath)( pq;'pioﬁc cl ?cp he NVIZR ARPR-@-13-(¢-methoxy-1H-
benzoimidazol-2-) 3‘1-) <ip%|ne&%mn@—?yl)6)>henrj i; cej;b[ Joct-5-en-2-yl ester
as white foam. - rret hyl am nOhyl ) 5_
o =028 pBRG FEB1 cycl of 22, 210
Example 26G: rqg-farbbyic eqrp_iszproyyleste'slﬁ @ AR & {2-{[3-(4-methoxy-
1H- benzonmldaZ(&Z Vg?p*ll]o‘vﬁiygﬁnowyl)[ﬁ d1enyl bicyclo[2.2.2]oct-5-
en-2-yl ester LC_ NB t — O 90 mn
To a solution of 2E1 m_qf_'lac -(1R" 5!8 g )6@_—{[3 (4-methoxy-1H-benzoimidazol-2-yl}-

propyl]-methyl- am&eyﬁyi)g ernIyl]b <iy(§[2 Zé]oqt Sg[ﬁp "bs mL of toluene was

added at 0°C 1.0 mL of(?l:ii C1 mg 5 mL of iscpropyl chlorofomate. The
mixture was stlrr min tjl't then fot t 50°C. After cooling down to rt, the

mixiure was extra4eﬁzxt) Et(gxc a(ndalésged?%mtr(sg' NaHCO3. The organic phase was

dried over anh. N&dednd’bhﬁ&mMa‘lim Lacuo. The crude was dissolved in 1 mL of
anh. THF and treM i\ntﬁ Q’ﬂn’daZB@:I (1-M21—T1\lfj]_a) r ¢ n@)ture was stirred for
2h at 50°C and 0'9 I} of BATEHM h\‘ylfF)_V\mdsﬁd - Thg feaction mixture was
further stirred forﬁ%SO“S ﬁ)é;ﬁ Rteddri True residue was taken up in

DCM and washI itérwat he f)rgagc pha s dried over anh. Na;SO4 and
concentrated in vacuo he L aa j;r |f|e by CC smg EtOAc/MeQOH from
9812 to 80120 to yar® e of LpQJyI §1R 2R* AR"$2-(2-{3-

(4-methoxy-1H- szlar@daz&h@%@pyl}ﬂ&f@%@&hyl%&ényl
bicyclo[2.2.2Joct- 4382 tefteBe@Bfon. MEd 1 Nt O
Lo-ms: 1 = 0.88 hi@nE @b Fsespondi ng
Example 27: rachRhy q{ )9 ejﬂi (%q)giﬁomSIaJertzmmldazol -2-yl)-propyl]-
methyl-amino}- ell’lﬁk ﬁ&leKy@szQ ﬁ&lirs-en ZH].
Prepared accordng p.ﬁéjang 2% P;-A Example 21 using rac-(1R*2R*,4R*)-
(2-hydroxy-5-phedgi @J’S@L ot &by -acelic acid and  [3-5,6-dichloro-TH-
benzoimidazol—Z—ﬂ)-aﬁyﬂ—(ne]hWnﬂlFe, 4R1- 2- ( 2-
Le-MS: 1 = 0.83 i @erk-Se@QUI nol i n-4-yl -

propyl) - met hyl - am no

-ethyl ) -

5- phenyl - bi cycl o 2. 2.

2] oct-5-en-2-0

10Pr epared accordi ng

to procedures P4.1

and P4.2 in Exanple

47 usi ng
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Exanpl e 50A:
wommsnzers [ AC- | Sobut yr i c aci d ecrszososises

(1R, 2R", 4R2- 2- (2-[ ne
example  27al N¥lisaledic Obbla N k20 ard 2 di3-(5,6-dichioro-1H-
benzoimidazol-z=y|Q:Fo@,pyeﬂ;)l-amino}-ethyl)-5-pheny|-bicyclo[z.z.z]oct-sen-z-
vl ester am noj - et hyl1} - 5- pheny
Prepared accordil\g'tobjotﬁ(ﬁ(ré)d’t@[n Qxar&e %]uﬁl@ E(.‘-(15*,2R*,4R*)-2-(2-{[3-
(5.6-dichloro-1 H-ber@mﬂdqzolr%ylb—;@glt-r@tpyl—amino}—ethy[)—s—phenyl—
bioychol2.22loctS@p-gpar ed according to
Lo-us: =096 g eRebuPe P. 1.4 in
Example 27B: rd=dyad¥oda@carkohylid kEid (TRERZR" 4R*)-2-(2-{[3(5,6-dichloro-
1 H-benzoimidaz(ﬂ-a@-pr(pﬂ]-]palﬂl$r’ni®%yl)4$(@yl @icyclo[Z.Z.Z]oct-S-
en-2-yl ester ( 2-
Prepared accordifg [i@iodaytt P14 B Stk MOting -4 2R* 4R")-2-(23-
(5,6-dichloro-1 H-herys'mi.d%*?glwpyg—mewim)ba]h)d)—é;ﬁenyl—
bicyclo[2.2.2]oct—€1;?y21—o)agdgglwwélﬁWny_l chindéy C | 0
LC-MS: 1z = 0.95 '[‘"2[!\"‘2‘1.* ?}%Ct 5-en 2 ol.
Example  28: 1BH@A‘,MR")-2t(2(-:1[3-56-®r_1e80?y-1 H-benzoimidazol-2-yl)-
propyl]-methyl-anii1ohe,thyl)fsmuz@_y}:le&[g.z.Z]oct-s-en-z-ol
Prepared accordinﬂ gzrpcaiﬂqs PZEX)anp'l @m@:k{ using rac-(1R*2R* 4R*)-
(2-hydroxy-5—pher[yla@rcloR{Z.%o@ﬂej—gﬂ)-ec(ﬁq_ o *a:xd2[|3%5,6-dimethoxy—1 H-
benzoimidazoI—Z—y.I)—E)rtzf_Me_thggn'fﬂW d r ox y -5- p h e
Lo-ms: =071 piy MG p7e3pC| o 2. 2. 2] oct
Example 28A:- Drei@Buty@®- yc]_d} -('@tzkryd*)]za{rﬂs,s-dimethoxyqH-
benzoimidazol-2yllwpyu-m‘r'}II-ﬂr@};}=eW)-bw?g:9i<;4_clo[2.2.2]oct-5-en-
Zylester et hoxy- 2- met hoxynet h
Prepared accordivl’io_p@c,e% Col2 [rré)@rﬂty IlA_uﬂ'np W‘ER*,ZR*AR"}Z—(Z—{[&
(5,6-dimethoxy-1 I-Uafpa)'ﬁxidaaag—ylwpyllmethyl—amino}—ethyl)—S—phenyl—
bicyclo[2.2.2]oct—5(ep?fob cedur e'
Lows: =081 PEMY: P He - 12- 112- (f 1R
Example 29: ré%-p@,ﬂ*,?RA—RB.[S@MMrIIﬂxryuin@azol-z-yl)-propyl]-
methyl-amino}-et_h)ﬂﬁ-@w-k'cycj_ogﬁ-flcctéwzlct 5
Prepared accordiry to Preckdpes P2.2 o -4 eEamigte 21 using rac-(1R*,2R*4R")-
(2—hydroxy—5—phera!~éi1:y<@[2.%.2@6§—60—éyl)—é:git ear:id 'FJUJ [3-(5-methoxy-1H-
ben20|m|dazo|-2—ya-pr(§)8—|‘mitjl1fl-?me_S?1 Of 159 rrg

of BOC- bet a- al ani ne

in 4 mL DCM were

added 0. 36 nL DI PEA
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clinmet! SSs To a
wo2003r1326% SO| Uti on of 65 ngy PCT/B2008/051599

3- nel hoxy-"2%r net howne
Lems: =072 bifyHHE-Zespret h4- pr opi oni
Example 20AC  @Gdoltyrdc N 2By SR 4R M -(13-(5-methoxy-1H-
benzoimidazol-zm&pyaﬁwiﬁ-dnina-_etﬂylﬂ-s-d?(dﬂyl-bicyclo[2.2.2]oct-5-en-2-
ylester Dl PEA fol |l owed by 133
Prepared accordifglp plbANlrk b1.4 T B@nple 1A using rac-(1R*,2R*4R*)-2-(2-{[3-
(-mothoxy-1H-bepzgiickphH-{1)Prepy T gy RIS+
bleydof2.22oct s34 red at n for 20
Los: =052 i -Hbefsor e 88 g of
Example 30: rad'-'(ﬂ’CZR*@&)R(‘Z-,{[ﬁﬂ;l@t‘f\qxﬂa)thylzH-&nzoimidazol-z-yl)-
propyl]-methyl-aRifoRagng It enyib @i iR 2ibrycle sl
Prepared accordifd ®procdd@es P2.2 to P2.3 in Example 21 using rac-(1R*,2R* 4R*)-
(2—hydroxy—5—pherp-pi@cpyg?)od—mﬂlz-}n-@{;ﬁc @Q My |3-97-methoxy—4—methy|—
1H—benzoimidazol;Z@);prﬁM@ﬁVltamirb.i CyCl O[ 2 . 2
Le-MS: t = 074 MR O3B - en- 2- ol
Example 30A: @SSO \Bed (11 R+ 4k~-41d413-D@Moxy-4-methyi-1H-
benzoimidazol-2\WEpSpyBuakeh@ gmino} Ahyl)-Bxheny!-bicyclof2.2 2]oct-5-en-
Zytester  gtjrring overnight
Prepared aocorditg h)erocp(@a@fl in EAmekEQising rac-(1R*,2R* AR*)}-2-(2{[3-
(7-methoxy—4—metq'u é]ﬁ@tﬁ@Gol-w)-trqqyl]—m‘!-@rxq}—ethyl)—5-pheny|-
bloyelo 220t SPIE wait er  phase was
Lows: s =08 i HEBYBd Wit h DCOM
Example 31: tahg{*,zggﬁ*bzi-(q:{ed-ﬂ@gygmzc@nidazol-z-yl)-propyu-
methyl-amino}-ep\ﬁ-a@elg-biWZQZ]mS;ﬁeld
Prepared accordii\M'totprh:edb(fs 'Pﬂ@, P2.:drr E|xa@;da 2aﬂrd rac-(1R*,2R* 4R")-
(2—hydroxy—5—pher@@ﬂ(@@?ﬁoﬁ—é&p—é@-aciﬁih acid and  [3-(7-ethoxy-1H-
benzoimidazoI—Z—Wg%ﬂ—Bethyl-Tﬁ% r eSi d ue
Los: =074 Rt f | ed by CC
Example 31A: ravlu.;obl*yricEﬁ@A@R‘,%@H{[C{(@gh&?-1 H-benzoimidazol-
2-y|)-propyl]-mettnybamig‘btﬂal}-smhemrn_bsyclﬂ@'zzm-&ena-yl ester
Prepared accordifg&)@rodé@uré @.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-
(7-ethoxy-1 H—ben{oi[ni%zo(2@Hgml]—ngtﬁyamiWyy-ﬁ-p@gyl—bicyclo[2.2.2]oct—
5-en-2-ol. hy d r oxy

5- pher ht - bi cyci 012. 2.

2loct 5 en 2 yl)

15et hyl | - met hyl - am no
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bi cycl o[ 2. 2. 2] oct-5-¢€
wo 20083267 N. 2- Yy 1) -et hy 8- net hy | ®criBa00m0s1599
am no} pr opyt) - 3- net ho
LC-MS: 1 = 0.85 %id/ uadir:530ls0) _
Example 32: L’g? IQQ)Slx*ﬁgzt-{@N—lﬂe_thg(y-ﬁ-_bgioimhazoI-2-y|)-ethyl]-
methyl-amino}-e@ﬁ) %anl-p{y&ﬁh.ﬁdgtamzdle

 Prepared accordiB rto%rpcginrg gZZ%(;ESer Engn;ﬂg1 uLing rac-(1R*,2R*,4R*)-

(2-hydroxy-5-phel bR SHAE-E5 2 P deetidl s acid  and  [27-methoxy-1H-
benzoimidazoI—Z-Baihylﬁ}ethyIBrane.l y an d P5 . 1
LC-MS: tr = 0.75 Li@[Mfﬁ 4334 USI NQ ,

I aGLhiRnc 2 Roia A% 2re defr Bz methoxy-1t
Example 32A. 1 yric id 1R*,ZR* A (2-{[2-(7-methoxy-1H
benzoimidazol-Zylmhﬁ)ﬂl_}{ﬁylaﬁiﬂlﬁlhbb}é-lhérﬁ-T)igm.z.Z]oct-S-en-Z-yl
ester nyl 'b| CyCl O[ 2 2 2] OCt
Prepared accordiﬁgﬁn_‘p@c@cﬁ;@m Y 3 badf Qludin rac(1R* 2R* 4R")-2-(2-412-
(7-methoxy-1H-beiaihidzolbo- @@y f-me ByLbtig}-ethy)-5-phenyi-bicyclof2.2.2Joct-
sen2o.  ester in step P1.1.
LC-MS: s = 0.86 lnjn_QMMB'soz.imh , = 0.87
Example  33: M BLrl2AVERG k(2113 (ABefopomyliHbenzoimidazol-2-yi)-
propyl]-methyla&i&@ﬁﬂﬁpf!e@ﬁ%[iZ@&%mu
Prepared accordixg%rprlocgda& bg(ol’g-ﬁ)?n; Exaa;;'ea‘; usiré’ rac-(1R*,2R* 4R*}-

' (2—hydroxy—5—phenllzi)y(:IOQZ.2]oct-5—en—2—yl)—acetic acid and [3-(7-isopropoxy-1H-

benzoimidazol-z—yl)-Er@yl]—@#hﬁ&r(n@ - et hox y- 2-
Le-ms: t = 0.77 AR faayset hy 1- 2- net hy
Example 33A:I 'rQ—[‘sQWrip naYJi ) (’IIﬂﬁt,&yzl-(z:{@-(ﬁsopropoxyd H-
benzoimidazol-2iJi}-grbEY1-mdihi Gl ety BB Fdyctor2.2 2100t 5-en-2-
yiester am nt hy8. 5.
Prepared accordiHE&Ipbchure SEY 2] hﬁrﬁby |1A-ub1ig B B 2R* 4R")-2-(2-{[3-
(7-isopropoxy-1 Hlbe@ﬁirﬂdazﬂ—}@jpr@@tneﬂ@-an@lﬂ-eﬂﬂl)-f)yhenyl—
bicyclo[2.2.2]oct—5_-|§n—@>st er Pr e p are d
LC-MS: 12 = 0.86 BCEAT-Eiong t O
Example 34: rac@ﬁ%ﬁ@*;eau-rSﬂZ-(B-ly&oxﬁ-plielnl-bicyclo[2.2.2]oct-5-en-2-
yl)-ethyl-methyl iR by@sH-boAzoi B!
Prepared accordibg @GrodNurds 82.24b P23 0ELRRe, 22k rac-(1R* 2R 4R")-
(2—hydroxy—5—pheH&I;bié«(i)@.iﬂoct-S-en—Z—yl)—acetic acid and 2-(3-methylamino-propyl)-
3H-benzoimidazo@=olhy dr OoXYy- 6- met hy 1-5-
propyl - bi cycl o[ 2. 2. 2]
oct-5-en-2-yl)-ethyl F
nmet hyl - am ns4- pr opyO-



20

25

30

101H benzol m dazol - 2-
WO 2008/132679 y]_) - pr opy| i - et hy| - A PaTB2008/051599

i no}- et hyl}'25-phenyl -
LoMs: o= 0.70 i3 @yCAspf- 2. 2. 2] oct - 5-
Example 34A: e&r-lsgtrumc Pa e@ﬁfRﬂd‘)-z-(2-{[3-(7-isobutyryloxy-1H-
benzoimidazol-Zaﬂa@ﬁ/n-d«jlhﬂ-gnint:}@thyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-
Yl ester procedures P1.2 to
Prepared accordifd 1o, p@cedurklP1 FEX aﬁ?'plls @ ushg rac-(1R* 2R* 4R*)-2-(3{[2-
(2—hydroxy—5—pheu$ij:th‘>@2.@ﬂm{-)il}mpthylﬁnir‘gfwopyl)—SH-
benzoimidazol—4—cil a&ié_ec( oilmtzlr}z;mm’ 4 Rl) -2-
LC-MS: tr = 0.91 (\iQ[M-h{yﬂ?.Soxy_ et hy| ) -5- p
Example 35841 @EI3buyidi CHC| Of 2R 4RY-23-137hydroxy-1H-
benzoimidazol-2@ptopyfymethyy-anfho}gthyl)- ( plyqoybbicyclo[2.2.2]oct-5-en-2-
Yl ester exanple 1. 1A in step

35A.1: rac-lsobu
benzoimidazol-2-yffl- ath § hgnyl4bi Lloct-5-en-2-yl ester

Prepared accordigy|torpjodargs Gt 1 t@vzyh }xample 21 and procedure P1.4 in
Example 1A usnpr {b[b(syrr Rutylwwpyloxa-fﬁ-bwélmxdazol -2-yl]-propyl}-
methyl-amine.

in st e p 15 P1. 3

To a solution og7a @c |%b4tﬂa amd (1R*,2R*,4R*)-2-[2-({3-[7(tert.-butyl-
dimethyl-silanyloxy) -yl vil-methyl-amino)-ethyl]-5-phenyl-
bicyclo[2.2. 2]oct);r gid)s.ﬁ)fn a)tz Héviridn ddzdgagn f iEt;; trihydrofluoride.
After stirring for 4 mm rehctl ddition oksal. aq. NaHCOs. The
mixture was extracgp it % Q&rn%giemlasdined over MgSQ,.
Concentration in @3 hdpudcation by CC with EtOAc-MeOH (2:1) yielded 131 mg of
rac-isobutyric aycﬂ_ ) (#RF)ER‘GIpy&ﬁ&(mohw-benaﬁmazol—zyl)—propy[]—
methyl-amino}-etiiyl)ﬁ»@}nyl-é{ych@*.Zrd-ffﬂ-b/hzm Yellow ofl.
Le-Ms: t = 0.80 |k @ychoep. 22. 210cCt - 5-en
Example 36: rab-aR*,leﬁs-t-(eﬁ3®lrMethoxy-1H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-efhy® S thet1 YitvicGabriogiedd| 28,
Prepared accordify B proceinrds 221 (ofP2.4 iExait@1 k1@ rac-(1R* 5R* 6R")-
(6—hydroxy—s—pher)(lyeyc:blﬁh.@gﬁzl@-ljl)ﬁdet@ &2 @}-buR ester in step P2.1
and [3-(4-methox3e1V-@Dzainp!pzawgzo}m-methyl-amine in step P2.2.

20met hyl - am not - et hyO

- 5- phenyl - bi cycl o[ 2. 2

. 21001-5-en-2-y1

ester Prepared
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LCG-MS: In = 0.83 mn;
WO 2008/132679 [ M'l'H] - 516. 28. PCT/IB2008/051599
Exanpl e 56
Le-Ms: te = 0.76 i N2 ( 3- ([ 2- WR , 21
Example 36A.2' nac‘-" 0 ualrﬁ: 2_317&/ d(ﬁF@,Qﬁ%R*&T(ZQ[3-(4-methoxy-1H-
benzoimidazol-2 AR Y h-meldh-GyhGH et |)-Ronedyi bl cBr3.2.21n0n-8-en-6-
yl ester Ct - 5' 10
Prepared accordifpcedyfalh 2 B Exhyib |admBhckii sre 6R")-6-2-413-
(4-methoxy-1H-behzoi BB HALD) prepfHn@Pyib-etitelorigny-
bicyclof3.2.2Inon-gn 21 M dazol - 4- A- acet
Le-Ms: t = 0.00 @R sskp.epar ed
Example 36B: r@S,Qﬁ'ﬁfﬂJrJ}.@pi&ﬁD acid (1R*5R*6R*)-6-{2{[3-{4-methoxy-
1 H-benzoimidaz@f-ﬂ-ﬁ}&ﬂhhﬁﬁt@&miBﬂﬁ,thi)-s-t)l@"lyl-bicyclo[3.2.2]non-8-
ensylester P1. 3 in Exanple 1
Prepared accordbwtj) ﬂz@edure P1.4 in Example 1A using 3,3,3-trifluoropropionyl
chloride  and Nﬂp-ZR*(s@ﬁm@p-hp;ﬁ}namymﬂp@idazol-z-yl)-propyu-
methyl-amino}—etrmv-lr)enylﬁn}w'lo[bgh?—é—?nﬁfl. d azo |
Le-Ms: =091 dfis WHFEFERT am de as
Example 37: racthR*@ﬁ)h;hQf-(i--lﬁi@ox;&&{etﬁymi-l-ﬂnzoimidazol-z-yl)-
propyl]-methyl-a@ibo@ep'lylp-}_henﬂl_-bicﬂ&l@.ZWS?-S-eu:Z-ol
Prepared accordiQ.toZr&:edEﬂs ﬁZ.Z to[PMhrl'ﬂ(a'mple 21 using rac{1R*,2R*,4R*)-
(2-hydroxy-5-phed FiSclo2.4 2Joct-5-en-2-yi}-peRtiq n"p:|d @ and  [3-(4-methoxy-
1-methyl-1 H-benzg@(;éeol-z-rl)-a‘ml]@w?ryhr. | C
LC-MS: tr = 0.74 @i M af1': 460.46.
Example 37A: (ad1foBupyid RAd AIRYRe,B9-{( 23 {4fmBnoxy-1-methyi-1H-
benzoimidazol-z-yl(-p4>py&@@tl-yr+ir@ﬁimm-gphggm%[z.z.z]oct-s-en-z-
Yl ester enzoi m dazol - 2-y1) - pr
Prepared aocordi@py)foq'edurﬂeﬂ hy*ampam uptrg)ac.-(@*,ZR*,4R")—2—(2-{[3-
(4-methoxy-1 —metlywype)zqin@azﬁhyé—ﬁv)ll]—m%v—w%?thyl }-5-phenyl-
bicyclo[2.2.2]oct—5tfl1-?a.l. 2. 2] oct - 5- en- 2-
LC-ms: 1 = 0.87 gify M 6@ 2 Pr epar ed
according to
procedure P1.4 in
Exanpl e 1A using
rac-N-[ 2- (3-{][ 2-
((1R , 2R*, 4R*) - 2- hydr
oxy- 5- phenyl - bi cydo[ 2
.2.2] ool -5-en-2-yl)-e
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10Pr epared according
woamsns2s £ O procedure P1. 4 | nrermsosise

Exanpl e 1A™"usi ng
Example 38: ratatkt,zé”lli)g-’tz;{[ﬂR\:D’iewp)enyﬂ-ethyl]-ethyl-amino}-
ethyl)-5—phenyl-b6:y2l4{.23]90(—5}n-2-ol
Prepared accordig [ br@#u@es #h2 Ed3lv@xeybic Hikbinrac(1R" 2R" 4R*)-
(2-hydroxy-5-pheng@-pizc(IR- T Riotieep 7 2y | -acsfe- ay'ola)m_ [ﬁ?A-diethoxy—phenyl)—
etylrethykamineq yy | Frret hyl - ami not - et
Lowms: & = 088ty Bagphenyl i cycl e[ 2
Example 38A: raclabuilic @il 1R'IR @A) 224124 4 diethoxy-phenyl)-ethyll-
ethyl-amino}-ethil)} EphyifbicydidR 2. 2loctBerP@ eqtpl N ;
Prepared accordilg B Jrdcdalke¥fi b in 650 B 3sing rac-(1R* 2R"4R")2-(2-{2-
(3,4-diethoxy-phe@(eaw]cmyle@g-pwg@he(y@iﬁy«ogz.gqqqct-sen-z-ol.
Le-MS: t, = 1.01 iy WHRL s3255.( 24 13- (4, 6- Di
Example  39: rrgtt,-(w%R*)]Qldf{[b@m;hm-pdaajl)-propyl]-methyl-
amino}-ethyl)-5-pRdaI-bicgslofk Bojoct-5-en-2-o1
Prepared according @ [BH5cQRY b2 1o BB EYahnpe @4 bidd rac(1R* 2R 4R")-
(2-hydroxy-5—pher@-}>icy<ﬁ&.hz}é&t—é-en-aﬁ)—@*ﬂe nayd -2l [3-(3,4-dimethoxy-
shenyl-propyl-m@y-@lin®[ 2. 2. 2] 4ct - 5- en-
LoMs: & = 091 2, [@4H: B2 par ed
Example 30A: AAGGOUyRL 138 dROR:,aR")-2-2-{133 4-dimethoxy-phenyl)-
propyll-methyl-afdi Ho@ﬁ\ﬁﬂlﬂl{en@ﬁicygaz.zzloct-ﬁgn-z-yl ester
Prepared aocordiB%_- pn3ceojurQP1.EK AOPL & ud rac-(1R* 2R* 4R 2-(2-3-
(3,4-dimethoxy-pHekBkpiodg)]-methyl-aminc}-sthyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol.
LCMS: tx = 0.97 2.2{%3(5\4\152 R ,%4 R*) - |
Example 40: racy1R*2 y -E-gif:y 3,49 ktpo%%l){, )-propyl}-methyl-amino}-
ethyl)'-as-phenyl-dicQM[QJ.zQIt- -_éal 210 a- 5-en-
Prepared accordinzg-to)érlocydgg g%Z!toQZ.mxaQ.ple@ntgng rac-(1R*,2R*,4R*)-
(2—hydrow—S—phel[yl%Ey&oé‘.2.§a—dén—ﬂ®-tcgi9agiy and- 8 4-diethoxy-phenyl)-
propyl]—methyl—anﬁnZOi r ni daZOl = 2' yl) = p
Loms: = 0.02 QR e ¥EE Dyl - ami ne.

LCMs: tR =0.79 mn;

[ MF1-1]*: 476.19. 20

Exanpl e 59A:

rac-| sobutydc acid

(1R*, 2R*, 4R*)-2. (24} 3

- (4, 6-di met hoxy- 1Hben

zoi m dazol. 2-y1)-prop
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Exanpl e 60A:
wo 200813267 | SOobut yr ic acid PCT/IB2008/051599

(1R 20, 4R)1®- (24 3- (4
Example 40A: , riD4s@yTe taditO X§ 2R14RD- 11BN B @-diethoxy-phenyl)-
propyl]-methyl-apippj-sthg))Zb-@f{enyl-bicyclo[2.2.2]oct-5-en-2-yl ester
Prepared accordigd-to\pidchduri)i1 @ | Pnjole 1RBAnNIREHIR" 2R 4R")2-2413-
(3,4-diethow-phe|alM'onlwtertahiy)}eylﬂ)—@hwp'eﬂﬁEIZ.Z]oct—S—en—Z-ol.
Loms: t = 1.2 miEy Sk 2. 2. 2] oct - 5-
Example  41: €Nac @ r-YrL G- @1(3@dro12,3-b]pyridin-5-yl-propyl)-methyl-
amino]-ethyl}-5-RBdMI-GRBIAL ApEE-@2-ACI
Prepared accordir@ Laocziges %)O'PQSWI‘(E%mp{e ﬁr uéiré' rac-(1R*,2R*,4R*)-
(2-hydroxy-5-phenyt Giey Gz PR - $10 X acdid e BIZ@ol2.3-bipyridin-5-yi-
propylrmethy-amingy] dazol - 2-y1) - propyl
LC-MS: tx = 0.88 dlim; [M+H]: 416.31.
Example 41A: m%-fstfﬂwu-ia adui ﬁ\@ék%*hz)ﬂ-[&-ruraz,zs-b]pyﬁdin-s-yl-
propyl)-methyl-amiﬁbhﬂfi})GlpherblibEyylﬂizQEc%;e&-y@ster
Prepared accordi\]g QGhadrs @A n 2apd 1AQSE BI(1R 2R 4R )22 ((3-
furof2,3-blpyridin-53W- i Gt @ ChmiBbSoB O--EldnyRGyoibial 2loct-5-en-2-0l.
Loms: = 1.00 PE RGEGEEBEe PL. 4 in
Example 42: Eggglm gi )J‘A{Mggf[ﬂgnett\)}ﬂfgo[z ,3-b]pyridin-5-yl)-
propyl]- amlno}-eam-@ M@Iylzncyé
Prepared accordil ltoqgc dlﬂé? X% to]F’t&- rpe%ﬂ&;% ng rac-(1R*,2R*,4R*)-
(2-hydroxy-5-pher MBI .2 2t élel) M REORY Lna Methyiia- (2-methyl-
furof2,3-blpyricin-&b-Rdpd-ardéri NOyet hyl ) - 5-
Lems: 4 = 0.00 @AY kaiscycl o 2. 2. 2] o
Example 42A: rg‘::tlsab §ri§ D 1'R9k*,4R*)-2-(2-{methyl-[3-(2-methy|-furo[2,3-
blpyridin-5-yl)- p&&lgw plgtyl b%%laiﬁp]l)c&)-en -2-yl ester
Prepared accordl§ qg proceguél?gt |L\/§<amplg'%\ using rac-(1R*,2R* 4R*)-2-(2-
{methyl-[3-(2- metlQIrfug[g&b!wnﬂ‘;S—yl)[pM 1ieflinoy-ethyl)-5-pheny-
bicyclo2.2.2Jcctodlm. 1 1:
Loms: o= 1.02 X @RERHL: rac- OR', 211

Y, 401-2- (2-113-(4,7-1

3i met hoxy- 1H benzoi m

dazol - 2-y1) -

pr opyp- net hyl - am noye

t hyl ) - 5- phenyl - bi cycl

o[ 2. 22] oct - 5- en- 2- ol

Pr epar ed accordi ng to
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Exanpl e 63:
womsnsze [ AC- (LR* |, 2R* | 4R) - 212 dcrmszosisisss
{314{ 2- Met-Hbxy- et hoxy
Example 43: ra)-N-(i{hk(*ﬁQE}ZﬁizmdrdaZ;{BJnyl-Qcyclo[z.z.z]oct-s-en-
2y1)thyl-methy- briine}prbr@ Byhdthoxy i BédiraryrhethyBidFethyl-
propionamide | NOt - et hyI ].5-phenyl -

43.1 (Procedure . - amig-eté}-5phenyl-
bicyclol2.2.2]oct-Frpn gﬁ. Ol Pr epar ed

428 g of aﬁ@@ﬁed-lsun@; ta@  (1R*.2R*4R*)-2-(2-hydroxy-5-phenyl
bicyclo[2.2.2]001-5f}p—%y@@d pplrassp EfRPole D, prbogyiures P1.1 and P1.2) were
dissolved ina 8 I\:pzutios of |VIeHH2 Eit rnlé TtQ T_ixture was stirred overmnight

at 40°C, dlluted i d washed with sat. NaHCOs The organic phase was dried
over anh. NaZSO4 and ? “ad e 2 7%5 of rac-(1R*,2R*4R*)-2-(2-
methylamlno—ethy geny b 2. 2] en-‘2 4 whlte solid.

roxy- 5- phenyl
. 2..2] 0ct - 5- en.

LC-MS: tg = 0. 72
| C
l-bicycio[2.2.2

43.2 (Procedure P_3. : -{[2-
5-en-2-yl)-ethyf -methi[l—? ino! propvl)—3—meth0xv—2-methogme hyl-2-methyl-
propionamide

[ tioxy-e

50 mg of rac-( 1Ii 2§/4R*)— 2-methylam|no ethyl}-5phenyl- b|cyclo[2 2.2]oct-5-en-2-oi
were dissolved |n 'AcOH. 46 mg of 3:methoxy-2- methoxymethyl -2-methyl-N-(3-oxo-

propyl)—proplona pgenr Sydpr’\ J;Hnodc@l%ﬂle weffe added. The reaction
mixture was stirfi l)l:\p&)@ B)Ggrrtimtah}y l]uen&mwﬁ sat.-NaHCO; and
extracted with D@, Thelt_)i@nizf\ﬁ_ke wiis Qastzd v@1 b%g dried over anh. Na,SO4
and concentrateq'ﬁn TRcuo- [I'quﬁ*m} crude @@l wisGpurified by CC using
EtOAc/MeOH/NEtE%)I %Jan tg id 49 mg of rac-N-~(3- {[2 ((1R*,2R*,4R*)-2-
hydroxy-5-phenyl-bicyc 2Joc5-ep-2-y)-6th l] methyt mlno}— opyl}-3-methoxy-2-
methoxymethyl- Z—P % ropli é :ebalé'lyziP ll%y g [§2 (a{
LC-MS: tr = 0.80 63.

?”Wiifi met hoxy- et hox
Example 43A: racismté'lﬁ ZO0 iacﬁ.l d élf“df* 4? -2-(2-{[3-(3-methoxy-
2-methoxymethy]-, thy 0)- I]ynethyl-amino}-ethyl)-5-phenyl-
b|cyc|o[222]oct -e| |'este bTSWT %¥ ﬁl }I r&

R0y - ethyl) S*Qhen
. pbyricacid e-(2-{]3-

44 mg of rac

er
- 3-{ (ﬁfp ?Rr sz h%%ci phenyl- blcgio[Z 2.2joct-5-en-2-yl}
ethyl}-methyl-: amx rap?r)%lglegxiﬁrreﬁog i nyl Z-me!hyn)roplonamlde were

rac- MR*, 219 ,4R5 242-
({344-
(2- met hoxy- et hoxy) - 1H
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WO
‘WO 2008/132679 2 O O\/\l 3 2 6 7 9 PC. T/ 1 E2 O O &THB2008/051599

/ 051599 -133- Exanple
dissolved in anhﬁﬁﬂﬂ. 50 mg of magnesium bromide ethyl etherate and 77 mg of
isobutyric anhydridetv@re éd]ﬁR' 'Tl;leSel(ﬂfﬁ ;niﬁRlvasGﬁ-rréd for 5 h at room
temperaturs, que@haomtl( s-NMS®: 10 R(Sw.ctq_ wifypGMhThe organic phase
was washed wnh?ai Naﬂi_(fqa bl@ﬁ\zr@r]h m;?ﬂ)aazddcfncerzated in vacuo. The

resulting crude mat s purified by CC using EtOAc/MeOH/NEt; 98/2/1 as eluant to
yield 22 mg of rac-i obu%lc id (1R*,2R?, ﬁMj (2-{[3-(3-methoxy-2-methoxymethyl-2-
o}

methyl- proplonylagnog ethylrlﬁ )-5-P§5m-bn'9 [2.2.2]Joct-5-en-2-yi
ester asayellow1s'h@ y - 0" p eny - bi Cy

LC-MS: t = 0.0 Gl [Q[H}?? 2;742] non- 8- en- 6-

| I

43A.2: rac-lsobugéonc acid (1R* 2R‘ eFJp)g—(Z e[393—methoxy-2-methoxymethyl-2-methyl-
propionylamino)-pl P gtL gaerQ ﬁn};)— Qphen -bicyclof2.2.2]oct-5-en-2-yl ester
dhvdrochionige P OCEDUr es P2, 11 to

The above produP r%y t;é transgrmg)StQM(lrrgpor%Jg dihydrochloride salt using
procedure P1.5 |an_|§rhpQ g\

Example 44: rac;l @ -(&ngl m?i%mxyg enyl bl clo[2 2.2]oct-5-en-2~

yl)-ethyi]- methylg'y pQB&Vf th QIQMI propi aG:Me

Prepared accordlggl too o§edure$ %]1 ang @32 In &!rlnple 43 using 2-methoxy-

2-methyl-N-(3- oqu)lgpylggggxma’n 8; acl d
LC-Ms: tR‘079m|ne[g+’-H] p1 &W eSt er in

Example 44A: lc acni} 1R* 2R*, 4R ( -methoxy-2-methyl-
o il#

propionylamino)-p yI -ammo}-eth phen I-bi _2]oct-5-en-2-yl
ester - benzol m dazo

Prepared according 16 ;I'))rocQureQ’p (ym EQ;% t43h ysmg ra@[ns -{[2-((1R*,2R* ,4R*)-

2-hydroxy-5- phenp ﬁ:yc’o[pz 2]§c £|p2 -yl yl]zethyl -amino}-propyl}-2-methoxy- -2-
methyl-proplonamldé: MS: tn = 0.80 m n,

LOMS: t = 0.91 i rlv[k'n'alFﬂ’ ws 4. 14.

Example 45: rac- m[? Il S!* 4§ Aydroxy 5-phenyl-bicyclo[2.2.2]Joct-5-en-2-
yi)-ethyl]-methyl- Lnarg @ LJ ¥i£(l perloégl ed

Prepared accordlég 0 procedﬁ% ’P? 1 and)PS 25n xam;ﬁeh% lﬂng 2,2-dimethyl-N-

(3-oxo-propyl)-propioham Oxy nEt y

LC-MS: tR—os1mm [ﬂ&( %gmadazm -2-yl)-p
ropy nmet hyl - am no} -

et hyl ) - B- phenyl - bi cyc
| of 3. 2. 2] non- 8- en- 6-
yl ester 10Prepared
according to
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5Pr epared accordi ng
wo2s3269 £ O Pr ocedure P1l.4 | necrsosnsisee
Exanpl e 1A™using the
Example 4560 0 @V@bumic( 2 acik 1 JtR{ 2 4RA2-(2-413-2.2-dimethyl-
propionylamino)@liodaRfetCaming}-dtyl-Sp e ybRycipri 2 2loct-5-en-2-yl
ester dazol - 2-y1) - propyfi-m
Prepared accordir@ fo hyédweam)am@dh yshg)rac-g(a-{[z-(m R*2R* 4R*)-
2-hydroxy-5-phen H;é;ﬁ 2]Pﬁ-5@ Ip-e@ ]—Qe_thge_m? '}—eﬁopyl)—Z,Z—dimethyl—
propionamide. gt _ S?qe n- Z?le {I T
Lo-Ms:t= 096 fip ¥ éeftd of exanpl e
Example 46: rﬁ-ﬂB*,_ZR*,B@Z{mthylt(:i)pyrimh-@I;p@@l)-amino]-ethyl)-&
phenyl-bicyclo[Zﬁ:?]W;s—erﬂ?Tll A + H] 1
Prepared accordifig4dprockddres P3.1 and P3.2 in Example 43 using 3-pyridin-3-yl-
propionaldehyde. Ex anypl €6B: r ac- (1R*, 2R
LC-MS: ta = 0.67 fhin; 4RI )7:.@.- ( 2- { Met hy 143
Example 46A: rav-(sobykid afid WHRIROIRARLAIQ6Y 3-dyridin-3-yi-propyl)-
amino]-ethyl}-5-phehyl-bicyclof2.2.2]oct-5-en-2-yl ester
Prepared accordiﬂng;&E]eZ:Q ipfd 6l %Qliﬂ&-uyr@.)ac-mR*,2R*,4R*)—2—{2-
[methyl-(3-pyridin-pfl-[@ply-*wtne]—ﬁlms-ﬂ@\Hbick?py[iz.2)2]ec’53—en-2-ol.
Le-Ms: 1 = 0.79 mipfd@ydss. bi cycl of 2.
Example 47A: rab OB kyRcRa dRIR 28 O\ 2-(2-(13-(4,5-diphenyl-1H-imidazol 2-
yi)-propyl]-methyPimB -8y Rbhea Coi: lofthl 213 s5.b-Oyt ester
47A.1 (Procedureptr1p Cc Q«Q bu:t ﬁBthhePa ‘(22'|metth%llanyl -ethoxymethvi}-1H-
ke 2B

-methyl-groplondmsd n g
145 mg of 34 FaRWM-LEkmeid iRy Al oty tH-imidazol-2-yil-propionic
acid were dissolvehyd-r OXYhL) Eenphaen;y)hse rb.iof(pyEA, 50 mg of HOBt
and 71 mg of ED@ }veg [ac@ed gaquguya@ @ ft.-TH§ regijqr nfXiure was stirred for 5
min then 80 mg 3—(1R§6 éFlE )i-Z@—mgle{l nUo—eaﬁ aphenyl bicyclof2.2.2}oct-
5-en-2-ol were ad d}%} rea m| u i was stirred on at rt then diluted with DCM
d in

and washed with s 3 and rlne T e organic phas ried over anh. Na,S0y,
filtered and conce UaQJE nggs Ilth;?S(M mai:’_j- V\h%unﬁed by CC using
EtoAMeoHNEL o il bRl 160BZ0ds5m 2 deL)g - rac-3-4,5-diphenyl-
1-(2-trimethylsilan@ @rysrkihy QAR Ly IMEBY 27t 4B ) 2 hydroxy-5-
phenyI*—bicycIo[Z.ZZ]oc@:er&Sl)-ml]«ﬂ-sneth[I—Mﬁt}nammti a3 a yellow oil.

500. 02. 15 Exanpl e

68A: rac4sobutyric

acid

(1R*, 2R*, 4R1- 242- (et
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15LC-Ms: te = 0.79

womesnszers M N; [ MEFI ] 476. 09. pcrmsasosise
Exanpl e 708

Lo-Ms: e = 1.04 hiS@BLIbey#.i ¢ aci d

47A2(Procedure¢’4]2R ZBHQ‘%’ 4'R2—2 l£ (Z T4@D|[§1AVJ 1-(2-

bicyclol2.2. 2loct-5Agk- ﬁazo| 2- y]_) pr opyI | -
0.241 mL of a RefR $olAWhl e5BK I Jrars @itielaytbulise ot 0°C to a solution
of 131 mg of ra<5;-[4p1p|@emy1-(zt.b1ieu(y|§n@3||-e@fx@§trﬂi2-1 H-imidazol-2-yI}-N-
2-((1 R”,ZR*,4R*)—21ym&ptﬁwl-éqyf:l_o[?_zyclﬁ-ee@@—@YI]AN-methyI-
propionamide in t(axi;ne (P § Blb u'f tiFn euxtlé dvas stirred for 30 min at 0°C and
for 2 h at room t tur he re Il et 0 a mixture of 1M-
NaOH (1.75 mL) C:EE ‘Zeé mlx{rl[;rg as erezr?% E‘? 4and extracted with
toluene. The aq. ph se 4 &{Jen H‘ rﬁ)meé %Iuene phases were
washed with 1M- Naml Qﬁz@ldﬁe&veyalr) Na[.%ﬁ,,@rﬁyclncentrated in vacuo.
The resulting crude I?(@;t"ah\yd panam nnjyr@ Et(h\yIVe))WNEts as eluant from
100/0/1 to 95/5/1F .top'hlemzyhng o] r@y@prbezz [D({3-14.5-diphenyl-1-(2-
trimethylsilanyl- etiz)]yr@&)f 'H-Bnld@fll—z Qgrcyﬂ}-meé%fﬂ@q}-ethyi -5-phenyl-
bleyaol2.22loctS5py-oSp EFETFEd accor di ng

Lems: =095 piyMF- 8 dure P1.4 in

47A.3 (ProcedureB@a nphceob@m agigg B *2{943@;&’@{3— 4.5-diphenyl-1-(2-
trimethylsilanyl-etl |-p- 0, I thyl-amino)-ethyl]-5-phenyl-

biodlol2.2 20t SHEAMEE O x y - 1H- benzoi i
SR S R AR
oo Yy bI cycl of 2. 2. 2] oc

LC-MS: tg = 105f1m Ug*"'éﬁm% ol (corrpound
. ' 3-(4,5-diph

To a solution of 3R/Hn f.rac 15)@@”«; 10:E (1 R*2R*4R*)-2 [2 ({3-14,5-diphenyl-1-
(2-trimethylsilanyl l Hl I}oropyl}-methyl-amino)-ethyl}-5-phenyl-
bicyclo[2.2.2]oct- ﬁg yl ter)— 0. ;7r:jl: éin};] ;')I’Hiyvias ):ied dro;fwnse:, 1) ZF:nL :lf a
1M solution of TBA (E)rg tl¥ I;ml(npe Wépelll Qd d for 6 h, diluted with DCM
and washed wnth(sgf.ld;-le,/@AWer&c ;Zasi vgs r| r anh. Na,S50,; and
concentrated in h¥do."@e‘ (eAIﬁn{TBttthJteriaSwap R@red by cC using
EtOAcIMeOH/NEf;]tyrh P& kded 1 mi ack@zad yiei14 Wf rac-isobutyric acid

- propyl ] -am no}- et hyl

) - 5- phenyl - hi cycl o[ 2.

2.2] oct-5-en-2-yl1

ester Prepared
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LC- M5 (maj or
wosizes (i ast er eoi sonei ) * t i Scrasoeswsise
= 0.76 nmm - M-FM
(1R 2R 4R"y2-( 543 B 5- k11 b iRy o3 Ry - amino}-ethyl)5-
phenyk-bicyciol2. A bek St BIe@Ok SOWBIY M =
LC-MS: tx = 0.90 &n; 2By BERI4. ( M+HI ) .

47A.5 rac-lsobutﬁ?é&i‘ﬁ%‘%R* 4R*)-£-Q—j 3-(4.5-diphenyl-1H-imidazol-2-yl)-propyl]-
methyl-amino tetta gMegﬁg& Z&le@;@%wgdr&hloride

The above produg)r;‘laﬁg Qansfor]'n;i Zt?) the7cé}res£r;ding dihydrochloride salt using
procedure P1.5 |n(E>2Lr§)he 4\6 5 R) 542 1 1 34 1 H

Example 48: rac-(1 B%‘AQL (Eq(:’,(li%rglm-AG a pr%lfl)hlghyl-ammo]-ethyl}-
5-phenyl-| blcyclorz Q‘ﬂ)}@ S-Ln'Z-GEt hyl -amn Ol =

Prepared accordlrgto g%éld)res 24 91@ @BM anmple 47 using 3-isoquinolin-4-yl-
propionic acid trifZO'raniaa'cihgalCayt)Cal IaQ;J: 2xce2 -on)IPEA in step P4.1 and
replacing Red-Al ) CAHaNe4.0|  Pr epar ed

Lo-ms: = 073 AGRAF &k Rg t O _ ,
Example 48A: Qg-lg&@-qua(:@ 1B‘,ZR*,?k*)-L-{Q—[@-isoquinolin-4-y|-propyl)-
methyl-amino]-e@i-aﬂpl!n-acygoéa.z.ﬂost!-sgg-yl ester

Prepared accordim:éraogdgri_k_‘lb % @)ér%le m ugﬁégcQJR*,ZR*,4R*)—2—{2—[(3—
isoquinolin-4-yl-prop m¥ -Aminol-ethyl}-5-phenyl-bicyclo]2 2. 2]oct-5-en-2-ol.

LC-MS: {r = 0.87 Rrr Qly 291242 018 45 5R)
Example 49: rac-(1R 2Xq£ *) 2§2¥T f g—qquh%(S]yl propyl) -amino]-ethyl}-5-

phenyl- blcyclo[ZQE

Prepared accordig 6¥ce res. P41 and P4. y in Example 47 using 3-quinolin-3-yl-

@cgc% ggt Q(@a Ia(_;JrTQJeSQJf DIPEA in step P4.1.
astere0|soner)

LC-MS:tr = 0.79 uth+|vb427 %8 m n:
Example 49A: raglw#rlciorl (1R’Z g! )6@ [methyl 3 qumolln -3-yli-propyl)-

amino]-ethyl}-5-phenyl-bic cllo[z 2. 2}9 t-5_en-2-yl ester
a P Ak
Prepared accordipng {o ly 1 in x plegy 1A using rac-(1R*,2R* 4R*)-2-{2-

[methyl-(3- qurnollrts j: §op 4)@ rg] ?yl}%phe(yﬁ) ayclo 2. %]o t5—en 2-ol.
Lows: =091 i A 26T i dazol- 2- yb-
propyl]-
nmet hyl - am no} - et hyl ) -
2- phenyl - 2-aza- bi cycl
o[ 2. 2. 2j oct - 5-yl
ester Pr epar ed
according to

propionic acid trifl
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LCG-MS: tn = 0.68 mn;
WO 2008/132679 [ VH H] - 448.59 WO PCT/IB2008/051599
2008832679P€T/ 1182008
Example 50: Bl SE)-2-¢2 IBiB-(3-dXoBLIHR borbyl)-amino]-ethyl}-
5-phenyl-bicycloZ. 62t 54n2@- | Sobut yri c
Prepared accordiﬂ;@oi pdcedures P4.1 and P4.2 in Example 47 using 3-quinolin-4-yl-
propionic acid trifl or];_ﬁﬁc,a@ a;a@a‘nd, adhig¥f e,xéﬂ)‘ DFRA ir(step P4.1.
Lo-Ms: t = 0.76 w3y 21+ ber noi m dazo
Example 50A: raL :so&ryb/clém R*.2R*4R*)-2-{2-[methyl-(3-quinolin-4-yl-propyl)-
amino]-ethyl}-5- ppern)@lﬁ;yciok 2. deB-E-l?.y l/l esarrn n Oy
Prepared accordl%ttnh;yoLe)ure 5.'1 m EXQQ%(% u5ng Qbﬁ R*2R*4R*)-2-{2-
[methyl-(3-quinol@iyrbpynridGi¥e/h- e bidciod 1 8 5-en-2-ol.
LCMS: to = 0.87 it ok 49%3t er Prepared

Example 51: mc§q§3Q[9&1 I{‘]g{*) E droxy-5-phenyl-bicyclo[2.2.2]oct-5-en-
2-y|)-ethy|]-methp—£n9|9}-g )[GﬁleﬂPi‘Z et}JO)anethyl -2,N-dimethyl-

propionamide Exanpl e 1A usi ng

51.1 (Procedure 75.8C = (2 B8 e Rk A rony- DRenvi

bicyclof2.2.2 oct—&ﬁ-;y&h&l 2e'thy!—carbamoyl rethyl}ycarbamic acid tert.-butyl ester
To a solution of 1{398n'g (r A RENZR) W 32 adied 0.36 mL DipEA
and 113 mg of Aoy QAW 114 R LAY of RBYIR 2R 4R")2-(2-
methylamino-ethyi)-m)ybb@tld[zy.k]o)t‘s-a.-z-bmft hex YPCM were added
followed by 161 mdpf @Hg mayeisulting suspension was stirred for 2 h at rt, then

quenched W|th w@b‘i’ht\vtern \25 r?xt ddv&htD%the combined organic

phases were was d sat a ned n concentrated in vacuo. The residue
was purified by pr: ar%v iLc W|th tOA ve 1 mg g of rac- (2-{[2-((1R*,2R*,4R*)-2-
hydroxy-5- phenyl o[ 2 th |-carbamoyf}-ethyl)-carbamic
acid tert.-butyl est hlt -} :
LC-MS: tR—OQSLra[gHHK J?R’S/' 28" 4R" 56*)

2- (24 41HBr?q

To & cold sc;k_l Q -raecié I'Ey( *-2-hydroxy-5-phenyi-
bicyclo[2.2.2]Joct- .f] hyI trQ %M }et b}ca m% acid tert.-butyl ester
in 5 mL THF waQL a'ep\ZS]a @QLLa?Qd'AZ 55@ toluenel. The ice bath was
removed and the R{cﬁﬂaﬂr&ds hetG CLOHH dlorngl. HhdDeaction was cocled
with an ice bath apfq@@@qjm 2@ adfRidn of[tM faQH. Atter stirring for 10 min,
the 2 phases werpip_ar%d ianhthe Ewmfeeas ggnoentrated in vacuo to obtain

using rac- 10

(MR*.2S", 48*%, 535- 2- hy

dr oxy- 5- net hoxy- 5- phe
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acetic acid
woz2s13261 t er t - but y| est er PCT/IB2008/051599
(i ntermedi&e KL 0A)
80 mg of crude&Hd%*,ZR*,4R*)-2-{2—[methyl-(3—methylamino—propyl)-amino]—ethyl}-S-
phenyl-bicyclo[2. 2@+ 5(eilddady@mzi0i M dazol -
Le-Ms: t = 0.67 e [y REAPY | F
51.3 (Procedure ﬂgﬁ't hyrlic—'f\l-@m-((m'\SZRj 4B)—2$Itdl%5—ghenyl-
bicycio[2.2.2 oct-SB::LZ-yﬁathyl -m&@mino}—DroDVI)—3-methoxv—2-methogmethvl—2 N-
dimethyi-oropions@®0 01 336 79PCT/ 1B2008/
To a solution of 3519 3BBRy-2=mbiBGmetndolretivybpionic acid in 0.5 mL
DCM was added b.j4 inL SPEQIGS! byBa T HA[TMhI;—ﬂasulting mixture was
stirred at rt for 20 rﬂrngor@s m@(raﬁ-b I2%4R’7—g{p£methyl (3-methylamino-
propyl)-amino]- etr}yl)éeblergl 6%1}? C?Z}o?t-%n ﬁ)b fiﬁ)lved in 1 mL DCM was

added. After stirri |gh rea J with ter The water phase
was extracted with D théd compined organic phases wefe washed with brine, dried and
concentrated in VVE:\%IZ %i xjwt?j- pLQf@h;&mlm‘Et%ﬁeOH (3:1) to obtain
115 mg of racQI (35 {[2(1'1&"%2) FR*)-2-hydroxy-5-phenyl-bicycto[2.2.2]oct-5-en-2-yl}-
ethyl]-methyl-amirp}rpﬂnp))élm}thomehbyjhethﬁmdﬁail-propionamide as
colodessol. - et hyl ) 4' H spi ro(bicy
Lo-Ms: 1 = 0.85 Bk @fHR2 47235Z] OCt ane- 2, 1'
Example 51A: ~ | SR8 OF biia an hr- B dh-2424(3-(3-methoxy-
2-methoxymethy@&ﬁt@f—pro&Rfl)@\ﬁlﬁ‘aﬁd)]-propyl}-methyl-amino)-ethyl]-
5-phenyl-bicycloB @ oS eht2Mgstet O
Prepared accordif Fo@G@ULH 1@ in Bidmpidl1A Ly rac-N{(34[2-(1R" 2R 4R")
2-hydroxy—5—phenEp(<a:nqu.2Ect-51eﬁg-ym®ill]ﬂgwyl-amino}—propyl)—S—methoxy—
2—methoxymethyl-|2,I&(&'n_et(yTWor’]agﬁ* , 4R* , SR*)
LC-MS: tr = 0.97 mil5[l\/I(H2543.67.
Example {5{ 3- ( kl’-k‘-(b@mﬁak*m;*)d-&bﬁi'-ﬁ-methyl-5-propyl-
bicyclo[2.2.2]oct6-a'h2yl|-e)hyl]p'ptﬁypsﬂl\o}—prom-rh;y¢xy-2-
methoxymethyl-z,r\aiianetpyb:)opi@tmy| ) -3'H Sp
Prepared according’ t0) (;rbqed@ey @1.10[{12}21_, 21]1 OCItto P53 using rac-
(1R*,2R*,4R*)—(2-am;mgfﬂyl—4—g@m“l%2é:F]Qﬂtﬁi-gjﬁ—)l)—acetic acid tert.-
butyl ester in step_PB'I; 01. LC_ IVB: t R -
LC-MS: 1z = 0.86 @n, [l?l-‘-rlr:nqq:r']. [ V\'—'] 516 61

Exanpl e 80:

raci 1R*, 25*,418*, 5R*)

-5424[ 341H Benzoi rni d

azol -2-yl1)-propyl]-me

t hyl 10am no}-et hyl)-3
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(30-60 m N> Wthin
Example  52A0 N @cafobuh@ ©8€ € NR*2R*4R*)-2-[2-{{3-[(3-methoxy-2-
methoxymethyl-1—rmropjglyl)P|etMaeino%a'd-eqthyl -amino)-ethyl]-6-
methyi-Spropyfigfo PR SWBY e | ar
Prepared accordir@ev¢c(g@a§)l 4in gmlgg iy e - R2-((1R" 2R"4R")-
2—hydroxy—G-methgﬁ'r;@pylaia'ﬂaé.aZ]ot:t—éen-E-ﬁ-éhyl]—methyl—amino}—propy])-3-
methoxy-z-methmﬁsrregyt—Zél—diInerl{\yl-gopig/n?SrfdiI e Of
LoMs: = 1.00 pEMINE: 7258 | | i ncubat ed
Example Fior  Sracrp-i2R; 2 §Rpraﬂyqroyy -5-methyl-6-phenyl-
bicyclo[2.2. 2]oct2-51 z-ﬂte‘hylmqyltamlvfpro“@ methoxy-2-
metesmetni GV added f o

Prepared accordlcgé? Prclathﬁf P1.1, P12, P3.1, and P5.1 to P53 using rac-

(1R*,2R* 4R*) (2_'6%0661“63?‘? ;?ea;f t1|06?[|2 .2.2Joct-5-en-2-yl}acetic acid tert.-
pmtestern 2 or escence i s

Loms: =087 REME 6t for each

Example 53AV\B raf-lsoajtyricz glé C @h*a%*AR*)-Z-[2-({3-[(3-methoxy-2-
methoxymethyl-?-nﬁTyépi;cvignyl)gnetfybaPinoSpropyl}-methyl -amino)-ethyl]-5-

methyl-s-phenyl-rguri]cy?!]o 2t2.2 oSct-S-en-Zﬁl aste{ h e ar

ea
Prepared accordi ure.Py in 1A usipggrac-N-(3-{[2-((1R*,2R*,4R*)-
Hﬁd@? 1Hé ?ﬁ?%é of

2-hydroxy-6-methyl-5-propyl-bigyclof2.2.2 oct 5—en 2 1)-ethyll-methyl-aminc}-propyl)-3-
EACH P11 cé

methoxy-2- methoxyme N dime! q proplonam

F S conpared to
LC-MS: tr = 0.97 rh [M+H]' 557 68.

rea 25 of the
Example :écs(‘&keZﬁ élé) é[é(&hydroxy -5-methyl-6-phenyl-

bicyclo[2.2. 2]oct 5-en a [\:ll)-ethyl m ty: anﬁﬁ- proj y) oXy-2-
methoxymethyl- dImF]hYI prohqn 'de

ace
Prepared accordln £o procedures P1 1 P1 2, P31 aﬁR’51 to P5.3 using the minor
racemate ﬁ t; roxy 5§nethyl 6 phenyq -bicyclo[2.2.2Joct-5-en-2-yl)-
e

acetic acid tert. -b@@s@ehn s@;ﬂi’q ﬁgonl St
LC-MS: iR—087m|r9MQ|] Ysa-J ue ( t he

concentration (in nM
of conpound needed to
i nhi bit 50% of the
KCl - I nduced

fl uorescence
response) up to
10pl1s/1 is
det er m ned. Conpounds
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Compound I Cso 1 2295
wo 2008132679 2 5098 2 3 6632 4 3607. 8crsos0s1599
Example  53¢C4 4 @disobty& 1340 2 (1RS35ERO-BBD({3-[(3-methoxy-2-
methoxymethyl-&r@th;ﬁ%i§hylBietm'llamigplmﬁethyl-amino)-ethyl]-5-
methyl-G-phenyl-fgclogi.mtdﬂm-z-yl ester
Prepared according to procedure P.1.4 in Example 1A using rac-(1R*,25*,4R*)-N-(3-{[2-
(2-hydroxy-5-methyl-6-phenyl-bicyclo[2.2.2]oct-5-en-2-yl}-ethyl]-methyl-amino}-propyl)-3-
methoxy-2-methoxymethyl-2,N-dimethyl-propionamide.
LC-MS: ir = 0.89 min; [M+H]": 557.35.
Example 54: (1R,2R,4R)-2-(2{[3«{4-Methoxy-1H-benzoimidazol-2-yl)-propyl]-methyi-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-ol or (18,2S,48)-2<2-{[3+(4-methoxy-
1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2Joct-5-
en-2-ol
Prepared according to procedures P1.2 to P1.3 in Example 1 using enantiomer A of
rac-(1R*,2R* 4R*)-2-(2-hydroxy-ethyl}-5-phenyk-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: tr = 0.78 min; [M+H]": 446.14.
Example 54A: Isobutyric 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-y] ester or
isobutyric  acid  (1S,25,458)-2{2-{[3-(4-methoxy-1H-benzoimidazol-2-yi)-propyl]-
methyl-amino}-ethyl)-5-phenyl-bicyclo]2.2.2]Joct-5-en-2-yl ester
Prepared according to procedure P1.4 in Exampie 1A using the above 2-(2-{[3-(4-
methoxy-1H-benzoimidazol-2-yl)}-propyl}-methyl-amino}-ethyl}-5-phenyl-bicyclo[2.2.2]oct-
5-en-2-ol (compound of example 54).
LC-MS: tg = 0.83 min; [M+H]": 516.27.
Example 55: (1R,2R,4R)-2-(24{[3-(4-Methoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-0l or (18,25,48)-22-{[3«(4-methoxy-
1H-benzoimidazoi-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-bicycio[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-bicyclof2.2.2]Joct-5-en-2-ol (see example
1.1Ain step P1.2) and [3-(4-methoxy=1H-benzoimidazol-2-yl)-propyl}-methyl-amine in step
P1.3.

LC-MS: tx = 0.78 min; [M+H]': 446.17.
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Example 55A: Isbfdtyre LEO@OR &b (236h B thdaiH-benzoimidazol-2-
yi-propyl}-methy>anD S B1)-SbBnBB RO lo@en2yl  ester  or
isobutyric  acid ] () §) T @S)-D&{[3{4-methoxy-1H-benzoimidazol-2-yl)-propyll-
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-
methoxy-1H-benzoimidazol-2-yl}-propyl}-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-
5-en-2-ol (compound of example 55).

LC-MS: tr = 0.83 min; [M+H]": 516.28.

Example 56: rac-N-[243-{[2-((1R*,2R*4R")-2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-
en-2-yl)-ethyl]-methyl-amino}-propyl)-1H-benzoimidazol-4-yl]-acetamide

Prepared according to procedures P1.1 to P1.3 in Example 1 using N-[2-(3-methylamino-
propyl)-1H-benzoimidazol-4-yl]-acetamide as hydrochloride salt in step P1.3.

LC-MS: tgr = 0.75 min; [M+H]": 473.21.

Example 56A: rac-sobutyric 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

Prepared according to procedure P14 in Example 1A using rac-N-[2-(34{[2-
((1R*,2R*,4R*)-2-hydroxy-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl }-ethyll-methyl-amino}-
propyl)-1H-benzoimidazol4-yl]-acetamide.

LC-MS: tg = 0.80 min; [M+H]": 543.27.

Example 57: rac-(1R*,2R*4R*)-24{2-{[3-(4-Chloro-1H-benzoimidazol-2-yl)-propyl}-
methyi-amino}-ethyl)-5-phenyl-bicyclof2.2.2]Joct-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-(4-chloro-1H-
benzoimidazol-2-yl)-propyl]-methyl-amine.

LC-MS: tg = 0.79 min; [M+H]": 450.21.

Example 57A: racdsobutyric 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
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-ol.

LC-MS: tg = 0.98 min; [M+H]": 520.13.
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Example 58: rac41B"2&,470)-2-3-A3-(AchGd4-ntha@S3H-benzoimidazol-2-yl)-
propyllmethyl--APHByI3 e BBOFBGocdsIR4
Prepared accordia% pr@:@&@ Pﬁ to&& |r%9;$ 21 using rac-{1R*,2R*,4R*)-
(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl}-acetic acid and [3-(7-chioro-4-methoxy-
1H-benzoimidazol-2-yl}-propyl]-methyl-amine.
LC-MS: tz = 0.86 min; [M+H]": 479.89.
Example 58A: rac-isobutyric acid (1R*2R*4R*)-2-(2-{[3-(7-chloro-4-methoxy-1H-
benzoimidazol-2-yl)-propyl]-methyi-amino}-ethyf)-5-phenyl-bicycio[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-(7-
chloro-4-methoxy-1H-benzoimidazol-2-yl}-propyll-methyl-amino}-ethyl)}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-ol.
LC-MS: tg = 1.00 min; [M+H]": 550.03
Example 59: rac-(1R*,2R*4R*)-2-(2-{[3-(4,6-Dimethoxy-1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyf)-5-phenyl-bicycio[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-(4,6-dimethoxy-1H-
benzoimidazol-2-yl}-propyl]-methyl-amine.
LC-MS: tr = 0.79 min; [M+H]": 476.19.
Example 59A: rac-lsobutyric acid (1R*2R*4R*)-2-(2{3-{4,6-dimethoxy-1H-
benzoimidazol-2-yl)-propyil-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2}oct-5-en-2-
yl ester
Prepared according fo procedure 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-ol.

LC-MS: tr = 0.88 min; [M+H]": 546.24.
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Example 60: 44R2ANA2.4.0:-(ix bR - 148 zNRz01-2-yi)-propyil-
methyl-amino}-eth®-5-phdn()- O Q@12 B ot dn3 B (3)15.25,45)-24243-(4.6-
dimethoxy-1H-bdRzpimidadof Y (FFpryl; Pethyl-amino}-ethyl)-5-phenyl-

bicyclo[2.2.2]oct-5-en-2-0l

60.1: (1R,2R.4R)-(2-Hydroxy-5-phenyl-bicyclof2.2.2]oct-5-en-2-yl)-acetic acid or

Prepared according to procedure P2.1 in Example 21 using enantiomer A of rac-
(1R*,2R*,4R*)-(2-hydroxy-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl)-acetic acid tert.-butyl ester
(see K1A.6)

LC-MS: tz = 0.91 min; [M-H,O+H]": 241.05.

60.2: (1R,2R,4R}-2-(2-[3-(4,6-Dimethoxy-1H-benzoimidazol-2-yl}-propvil-methyl-amino}-

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-(4,6-dimethoxy-1H-
benzoimidazol-2-yl }-propyl]-methyl-amine.

L.C-MS: tr = 0.79 min; [M+H]": 476.09.

Example 60A:; Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,6-dimethoxy-1H-benzoimidazol-
2-yl)-propyll-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl  ester or
Isobutyric acid (1S,2S,4S)-2-(2-{|3-(4,6-dimethoxy-1H-benzoimidazol-2-yl)-propyl}-
methyl-amino}-ethyl)-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl ester

Prepared according to procedure P1.4 in Example 1A using the above 2-(2-{[3-(4,6-
dimethoxy-1H-benzoimidazol-2-y!)}-propyll-methyl-amino}-ethyl }-5-phenyi-
bicyclo[2.2.2]oct-5-en-2-0l (compound of example 60).

LC-MS: ig = 0.88 min; [M+H]": 546.11.

Example 61: rac-(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

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: tr = 0.79 min; [M+H]": 476.13.
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Example 61A: O Qe Nty adMA (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
Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*4R*)-2-(2-{[3-
(4,7-dimethoxy-1H-benzoimidazol-2-yl}-propyl}-methyl-amino}-ethyl }-5-phenyl-
bicyclof2.2.2]oct-5-en-2-ol.
LC-MS: tx = 0.90 min; [M+H]": 546.23.
Example 62: rac-(1R*2R*4R*)-2-(2-{[3-(4,6-Bis-trifluoromethyl-1H-benzoimidazol-2-
yl)-propyl]-methyi-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[2.2.2Joct-5-en-2-yl}-acetic acid and [3-(4,6-bis-trifluoromethyl-
1H-benzoimidazol-2-yl)-propyl]-methyl-amine.
LC-MS: g = 0.97 min; [M+H]": 551.94.
Example 62A: rac-lsobutyric 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
Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*}-2-(2-{[3-
(4,6-bis-triflucromethyl-1H-benzoimidazol-2-yf)-propyll-methyl-amino}-ethyl}-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-o0l.
LC-MS: tg = 1.07 min; [M+H]": 622.01
Exampie 63: rac-(1R*2R*4R*)-2-[2-({3-[4-(2-Methoxy-ethoxy)-1H-benzoimidazol-2-
yll-propyi}-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]Joct-5-en-2-yl}-acetic acid and {3-[4-(2-methoxy-ethoxy)-
1H-benzoimidazol-2-yl]-propyl}-methyl-amine.
LC-MS: tg = 0.78 min; [M+H]": 490.18.
Example 63A: rac-Isobutyric acid (1R*2R*4R*)-2-[2-({3-[4(2-methoxy-ethoxy)-1H-
benzoimidazol-2-yl]-propyl}-methyl-amino)-ethyl]-5-phenyl-bicyclo[2.2.2joct-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-ol.
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Example 64: rac-a&,QQQQA-(Z{Q-Mg—al;le%oxgﬂnethyl-1 H-benzoimidazol-2-

yl)-propyl]-meth)@a]\ﬂ:@-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[2.2.2Joct-5-en-2-yl)-acetic acid and [3-(4,5-dimethoxy-7-

methyl-1H-benzoimidazol-2-yl)-propyl}-methyl-amine.

LC-MS: tz = 0.79 min; [M+H]": 490.09.

Example 64A: rac-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

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*)-2-(2-{[3-

(4,5-dimethoxy-7-methyl-1H-benzoimidazol-2-yl}-propyll-methyl-amino}-ethyl)-5-phenyl-

bicycio[2.2.2]oct-5-en-2-0l.

LC-MS: tz = 0.88 min; [M+H]'": 560.03.

Example 65: (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]joct-5-en-2-0l or (15,25,45)-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-ol

Prepared according to procedures P2.2 to P2.3 in Example 21 using enantiomer A of rac-

(1R*,2R*, 4R*}-(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)}-acetic acid (see example

60.1) and [3-(4,5-dimethoxy-7-methyi-1H-benzoimidazol-2-yl)-propyll-methyl-amine.

LC-MS: tg = 0.78 min; [M+H]': 490.10.

Example 65A: Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,5-dimethoxy-7-methyl-1H-

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

yl ester or isobutyric acid (1S,25,48)-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-o0l (compound of example 65).

LC-MS: tz = 0.88 min; [M+H]": 560.09.
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Example 66: raclﬁ%@*,6I9)A(2-Bﬁ'8\%thom,%ethyl-1H-benzoimidazol-z-yl)-
propyll-methyl-aipiflo @@ -P b AYA G Finod- PeAs-o

Prepared accordiré- Q 3&8@1@85&1 4&3 9 EXMA'I using rac-(1R*,5R*,6R*)-6-
hydroxy-8-phenyl-bicycio[3.2.2]non-8-en-6-yl)-acetic acid tert.-butyl ester in step P2.1 and
[3-(7-methoxy-4-methyl-1H-benzoimidazol-2-yl}-propyl}- methyl-amine in step P2.2.

LC-MS: tr = 0.80 min; [M+H]": 474.14.

Example 66A: rac-lsobutyric 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

Prepared according to procedure P1.4 in Example 1A using rac-(1R*5R* ,6R*}-6-(2-{[3-(7-
methoxy-4-methyl-1H-benzoimidazol-2-yl}-propyl]-methyl-amino}-ethyl)-8-phenyl-
bicyclof3.2.2lnon-8-en-6-ol.

LC-MS: iz = 0.89 min; [M+H]": 544.45.

Example 67: (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 or (18,28,4S)-2-(2-{[3-(4,7-
dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl)-5-phenyl-
bicyclo[2.2.2]oct-5-en-2-ol

67.1: (1R 2R.4R}(2-Hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid or

(18.28 48)-(2-hydroxy-5-phenyl-bicyclof2.2. 2]oct-5-en-2-yl}-acetic acid

Prepared according to procedure P2.1 in Example 21 using enantiomer B of rac-
(1R*,2R* 4R*}~(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl}-acetic acid tert.-butyl ester
(see K1A.6).

LC-MS: tg = 0.91 min; [M-H,O+H]": 241.10.

67.2: (1R.2RAR)-2-(2-{[3-(4 . 7-Dimethoxy-1H-benzoimidazol-2-yl)}-propyl}l- methyi-amino}-
ethyl)-5-phenyl-bicyclo[2.2. 2Joct-5-en-2-ol or {15.28,45}-2-(2-{[3-(4,7-dimethoxy-1H-

benzoimidazol-2-y)-pro|

Prepared according to procedures P2.2 to P2.3 in Example 21 using the above (2-
hydroxy-5-phenyl-bicyclo]2.2.2Joct-5-en-2-yl)-acetic acid and [3-(4,7-dimethoxy-1H-
benzoimidazol-2-yl)-propyl}l-methyl-amine.

LC-MS: tg = 0.78 min; [M+HI": 476.09.
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Example 67A: IsdbBfc dkid PR, 4RV} {134, 7-dimethoxy-1H-benzoimidazol-
2ypropy me BOOBH- AP PBOFOPRSIBBOB 21 ester or
Isobutyric acid091&5@)9-(21[%&731@&?“;&!%4%’6azol-2-y|)-propyl]-
mehyhaminol <) O OGS GG Y =53 A

Prepared according to procedure P1.4 in Example 1A using the above 2-(2-{[3-(4,7-
dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl}-5-phenyl-
bicyclo[2.2.2]Joct-5-en-2-ol (compound of example 67).

LC-MS: tr = 0.89 min; [M+H]": 546.19.

Exampie 68: rac-(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-2-0l
Prepared according to procedures P2.2 fo P2.3 in Example 21 using rac-(1R*,2R*,4R*)-2-
hydroxy-5-phenyl-bicyciof2.2.2]oct-5-en-2-yl)-acetic acid and methyl-[3-(4-
trifluoromethoxy-1H-benzoimidazol-2-yl }-propyll-amine.

LC-MS: tg = 0.88 min; [M+H]": 500.02.

Example 68A: rac-Isobutyric acid (1R*,2R*,4R*)-2-(2-{methyl-{3-(4-trifluoromethoxy-
1H-benzoimidazol-2-yl)-propyi]-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yi
ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*2R*4R*)-2-(2-
{methyk[3-(4-trifluoromethoxy-1H-benzoimidazol-2-yl}-propyl}-amino}-ethyl)-5-phenyi-
bicyclo[2.2.2]oct-5-en-2-ol

LC-MS: tg = 1.01 min; [M+H]": 569.97.

Example  69: rac-(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-o0!

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-(4,7-dimethoxy-1H-benzoimidazol-2-yl}-propyll-methyl-amine in step P2.2.

LG-MS: tr = 0.80 min; [M+H]": 490.08.
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Example  69A: 1 Qéigobud@@E ackil 118 52 68-6-8-114,7-dimethoxy-1H-

benzoimidazol-2 X HRpyDBthy!-Enfhd)-ethy - BBenyPofciiof3.2.2lnon-8-en-6-

yiester 4734.5 28A 3456

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,5R*,6R*)-6-(2-{[3-

(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-ethyl}-8-phenyl-

bicyclo[3.2.2jnon-8-en-6-ol.

LC-MS: g = 0.91 min; [M+H]": 560.05.

Example 70: (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 or (1S5,28,48)-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

Prepared according to procedures P2.2 to P2.3 in Example 21 using enantiomer A of rac-

(1R*,2R* 4R*)}-(2-hydroxy-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl}-acetic acid (see example

60.1) and [3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl}-methyl-amine.

LC-MS: tg = 0.79 min; [M+H]": 476.09.

Example 70A: 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 or

isobutyric acid (1S,28,45)-2-(2-{[3-(4,7-dimethoxy-1H-benzoimidazol-2-yl)-propyl}-

methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yi ester

Prepared according to procedure P1.4 in Example 1A using the above 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 (compound of example 70).

LC-MS: tg = 0.89 min; [M+H]": 546.11.

Example 71A: racsobutyric 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 fo 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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Example 72A: rke&3Biyid G4 (1REROGE2-B- (336 lrBthoxy-phenyl)-1H-
imidazol-2-yl]-prgdyfidnthy Brfipk)-<h BI5-oHE ) Ajcyclol2.2.2]oct-5-en-2-yl
ester 2511.5 39A 7493

Prepared according to procedures P4.1 to P4.4 in Example 47A using 3-[5-(2-methoxy-
phenyl}-1-(2-trimethylsilanyl-ethoxymethyl)}-1H-imidazol-2-yl}-propionic acid.

LC-MS: tr = 0.87 min; [M+H]": 542.05.

Example 73A: rac-lsobutyric acid (1R*,2R* 4R*,55*)-2-(2-{[3-(1H-benzoimidazol-2-yl}-
propyl]-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester and rac-isobutyric
acid (1R*,2R* 4R*,5R*)-22-{[3-( 1H-benzoimidazol-2-yl)-propyl]-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester

To a solution of 22 mg of rac-isobutyric acid (1R*,2R*,4R*)-2-(2-{[3-(1H-benzoimidazol-2-
ylHpropyll-methyl-amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester dissolved in 0.6
mL EtOH (evacuated 3 times with N,) were added 10 mg of 10wi% Pd/C. The reaction
mixture was stimed under a H, atmosphere (balloon) for 1h, filtered over a pad of celite
and the cake was washed with EtOH and concentrated in vacuo to provide crude
isobutyric .acid  (1R*.2R*,4R*}-(5RS)-2-(2-{[3-(1H-benzoimidazol-2-yl)}-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester as mixture of 2 diastereoisomeric
racemates. Purification by CC using EtOAc/MeOH 2/1 yielded 5 mg of racemate A and 6
mg of racemate B, both as colorless oils.

LC-MS: tg = 0.83 min; [M+H]': 488.35. (racemate A)
LC-MS: g = 0.83 min; [M+H]': 488.36. (racemate B)

Example 74: (1S,4S,5R)-5-(2-{[3-(1H-Benzoimidazol-2-yi)-propyl]-methyl-amino}-
ethyl)-2-phenyl-2-aza-bicyclo[2.2.2]Joctan-5-0l

bicyclo[2.2.2]oct-5-yI}-N-methyl-acetamide

Prepared according to procedures P2.1 fo P2.2 in Example 21 using ((15.4S)-(5RS)-5-
hydroxy-2-phenyl-2-aza-bicyclo[2.2.2Joct-5-yl)}-acetic acid tert-butyl ester.

LC-MS (major diastereoisomer): {r = 0.76 min; [M+H]": 433.60.

LC-MS (minor diasterecisomer): tg = 0.68 min; [M+H]": 433.59.
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Prepared accordi|8 5 @&dl&@ﬁ lrﬁ&&@ @I@sin&ﬂ[ﬁﬂ H-benzoimidazol-2-yl})-
propyl]-2-((1 S,4S,M5219| ro%%nwﬁ-bi cyclof2.2.2]oct-5-yl)-N-methyl-

acetamide (major diastereoisomer).

LC-MS: tg = 0.67 min; [M+H]": 419.62,

Example 74A: Isobutyric acid (1S,4S,5R)-5-(2-{[3-(1H-benzoimidazol-2-yl}-propyl}-
methyl-amino}-ethyl)-2-phenyl-2-aza-bicyclo[2.2.2]oct-5-yl ester

Prepared according to procedure P1.4 in Example 1A using (1S,48,5R)-5-(2-{[3-(1H-
benzoimidazol-2-yl}-propyl]-methyl-amino}-ethyl)-2-phenyl-2-aza-bicyclo[2.2.2]octan-5-0l.

LC-MS: tg = 0.80 min; [M+H]'": 489.67.

Example 75: rac-(1R*2R*4R*)-2-(2{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyi-
amino}-ethyl)-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-bicyclo[2.2.2]oct-5-en-2-yl)-acetic acid tert-butyl ester.

LC-MS: tr = 0.60 min; [M+H]": 340.41

Example 75A: rac-lsobutyric acid (1R*,2R*4R*)-2-(2-{[3-(1H-benzoimidazol-2-yi})-
propyl]-methyl-amino}-ethyl)-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)-bicyclo[2.2.2]oct-5-en-2-ol.

LC-MS: tg = 0.72 min; [M+HT": 410.37

Example 76: rac-(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

Prepared according to procedures P1.1 to P1.3 in Example 1 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 K9A) and [3-(1H-benzoimidazol-2-yl)-propyl]-methyl-amine in
step P1.3.

LC-MS: tg = 0.68 min; [M+H]": 448.59
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Example 76A: rad S8 Bric 2SR 0 2+, B9 Ae-8 D benzoimidazok2-yl)-
propyl]-methyl-a@ighRethNiA-mE by 5-Ehehill-bigy Pl 2.2]oct-2-yl ester
Prepared accordi‘l;@)grocedure P1.4 in Example 1A using rac-{1R*2R* 4R* 5R*)-2-(2-
{[3-(1H-benzoimidazol-2-yl)-propyl}-methyt-aminc}-ethyl-5-methoxy-5-phenyl-
bicyclo[2.2.2]octan-2-ol.

LC-MS: tg = 0.77 min; [M+H]": 518.65

Example 77: rac-(1R*,25%4R* 55*)-2-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]-methyl-
amino}-ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2Joctan-2-ol

Prepared according to procedures P1.1 to P13 in Example 1 using rac-
((1R*,25%,4R*,55*)-2-hydroxy-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl)-acetic acid tert-
butyl ester (intermediate K9C) and [3-(1H-benzoimidazol-2-yl}-propyl]-methyl-amine in
step P1.3.

LC-MS: tr = 0.70 min; [M+H]": 448.59

Example 77A: rac-Isobutyric acid (1R*,28* 4R*,55%)-2-(2-{[3«{1H-benzoimidazol-2-yl}-
propyl]-methyl-amino}-ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl ester
Prepared according to procedure P1.4 in Example 1A using rac-(1R*,25* 4R*,55*}-2-(2-
{[3-(1H-benzoimidazol-2-yl}-propyl}-methyl-aminc}-ethyl}-5-methoxy-5-phenyl-
bicyclo[2.2.2]octan-2-0l.

LC-MS: tr = 0.80 min; [M+H]": 518.68

Example 78: rac-(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

Prepared according to procedures P1.1 "'to P1.3 in Example 1 using rac-
((1R*,2R* 4R*,55*)-2-hydroxy-5-methoxy-5-phenyl-bicyclo[2.2. 2]oct-2-yl}-acetic acid tert-
butyl ester (intermediate K9B) and [3-(1H-benzoimidazol-2-yl}-propyl}-methyl-amine in
step P1.3.

LC-MS: tr = 0.72 min; [M+H]": 448.56

Example 79: rac-{(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

Prepared according to procedures P1.1 to P1.3 in Example 1 using rac-
(1R*,2R* 4R* ,5R*)-5-hydroxy-(3'H-spiro(bicyclof2.2.2]Joctane-2, 1-isobenzofuran)-5-yl)-
acetic acid tert-butyl ester (intermediate K10A) and [3-(1H-benzoimidazol-2-yl}-propyl}l-
methyl-amine in step P1.3.
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Example 79A: raZ-l?!AltchZEﬁQ1 R’?ZE‘{QR*,&g—g(é{[SMbenzoimidazol-Z-yl)-
propyl]-methyl-amino}-ethyl}-3'H-spiro(bicycio]2.2.2]octane-2,1'-isobenzofuran)-5-yi
ester

Prepared according to procedure P1.4 in Example 1A using rac-(1R*,2R*,4R*,5R*)-5-(2-
{[3-{1H-benzoimidazol-2-yl}-propyl]-methyl-amino}-ethyl}-3'H-spiro(bicyclo[2.2. 2Joctane-
2,1"-isobenzofuran)-5-ol.

LC-MS: tg = 0.77 min; [M+H]": 516.61

Exampie 80: rac-(1R*2S*4R* 5R*)-5-(2-{[3-(1H-Benzoimidazol-2-yl)-propyl]}-methyl-
aminc}-ethyl)-3'H-spiro(bicyclo[2.2.2]octane-2,1"-isobenzofuran)-5-ol

Prepared according to procedures P1.1 to P13 in Example 1 using rac-
(1R*,28* 4R*,5R*)-5-hydroxy-(3'H-spiro(bicyclo[2.2.2]octane-2, 1-isobenzofuran)-5-yl)-
acelic acid tert-butyl ester (intermediate K10B) and [3-(1H-benzoimidazol-2-yl)-propyl]-
methyl-amine in step P1.3.

LC-MS: tg = 0.69 min; [M+H]'": 446.55

Example 80A: rac-lsobutyric acid (1R*,25* 4R* 5R*)-52-{[3-(1H-benzoimidazol-2-yl)-
propyl]-methyl-amino}-ethyl)-3'H-spiro(bicyclo[2.2.2]Joctane-2,1'-isobenzofuran)-5-yl
ester

Prepared according to procedure P1.4 in Exampie 1A using rac-(1R*,28* 4R* 5R*)-5-(2-
{[3-(1H-benzoimidazol-2-yl)-propyl]-methyl-aminoc}-ethyl}-3'H-spiro(bicyclo[2.2.2]octane-
2,1-isobenzofuran)-5-ol.

LC-MS: tr = 0.80 min; [M+H]": 516.62
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M@gt ed WO
8/ 132679PCT/ 182008

The L channel ar:gﬁg ity IGlo 4@1 es) ta com§%unds of formula (1) is

determined in acco nceI followmg Xperimen Ime o

Human embryonlé(k‘gdeeé r(HaKZEﬁ) cellf gpr?ssH the human Ca,1.2 channel in

addition io the a |I|a subunltsdi 1, are rown in culture medium (DMEM
g\l c f seru 0 U/ml penicillin, 100 pg/mi

containing 10% ?ina

streptomycin, 100C3H’g(a 8 4 ug/m gm QnQWM ﬁycm) The cells are
seeded at 20. OOO\Q@J V\ﬁ| lnto %&e@&icktl@rr bottlnh@'*e ‘)lates (poly-L-lysine-
coated, Becton qal@utoﬂ.ﬁtekﬁded 4:@ ale @E4GIRvemight at 37°C in 5%
CO;. The KCI sqifoD© ElerdBl @SS b @ockgutbn in assay buffer (HBSS
containing 0.1% qsh @pinwl H@Fg @y N:ﬁlpps,tarﬁ@d to pH 7.4 with NaOH)
for use in the asszé( 6 hf[\a{. Cgﬂt?tl‘)n of12 Méftagcln'ﬁsére prepared as 10 mM

stock solutions i |n 88 then dlluted |n 38 tes ? SO, then in assay buffer to
stain

obtain 3x stocks. On the d éOf the assay 2 j |ng uffer (HBSS con‘(ammg 20

mM HEPES, 0. 37 gﬁl\l 3 aninnM of t?e rggergc cium indicator fluo-4 AM (1
mM stock soluth%M&Qoanﬁr@r 0'1'% ﬁjro%J a@ed to each well of the seeded
plate. The 384-wéll @Rk T RE@SEea BB B L7 13Gh 5% O, followed by

washing with 2 x{5@Qu phrl whi@dingdsddy b@‘fer@emf 5D ﬂg;ll of this buffer for
equilibration at tempera-heso-'posmlb #ihi@ e Fluorescent Imaging Plate
Reader (FLIPR, I\ble;rlef ngcgldanth;@gﬁare added to the plate in a volume of 25
whiwell, |ncubatedd<z§ &B‘? fﬁ fi 2f HWGBOf KGl solution is added for cellutar -

depolarization. Fllu_ogﬁe cé hs d’n&a ler for each well at 2 second intervals for 8
minutes, and the area ungler the curve o I-Ifch fluorescence peak is compared to the area

of the quorescen(te egK egM% %? Gl& I/elQ:Q in aape of antagonist. For
each antagonist, (IJ Qﬂxt &h%centr& h\)(&'i\/lg# coempound needed to inhibit
50 % of the KCHIBOdA RHRSLe@Nonse LM is determined.
Compounds of 933%&5)35; 75,4a§111T)A5PQ\% ;been tested >10uM in this assay.
Compounds of epibs @S, 4583, €, 5555, sbAQXE Ko, 6dhi1, 62, 63, 64, 65, 66,
67, 68, 69, 70, sBrs@Chfe@lnge NMpesn tshed HBiEl@Ly. ICso values of the
remaining 140 exg@yfle cgqpard@d in jhegandq @ (P t@R777 iyt with an average of
1z3nM. the isol ated perfused

rat heart, J. Appl.

Physiol. 1976 Jun,

40(6), 1004-8). 51

exanpl e conpounds

have been neasured
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The T channel 5&%38& Jetivity (ICs0 values) of the compounds of formula (1) is
determined in ac@%@?@ﬂ@ﬂb\&zgﬁ&én@ 5&5}98 data are shown in
Tabie 1. -145- Clainms 5

Human embryoniwar@)r (I&iQﬁB) cell}@xﬁe@i@ﬂh@fﬁr@ﬂ¢a$1 Ca3.2 or Ca,3.3
channel, respectigply. e@&ralo@rr @tre mdiuma(PM*M [eqtaining 10% heat-
inactivated fetal (alhsefun‘F(@)S)t W ﬁré;rlm fOb;fglﬁ}] streptomycin and 1

mg/ml G418). Th%cellbﬁeﬁaded a&ﬁo .000 (Xis/well into 384-well black clear bottom
sterile plates (pol¥_ gysme coated B cton chklnsoné h@seeded plates are incubated
e asqoo mM stock solution in

overnight at 37°C’in Og he E]a solutlon is pre

100 mM tetraeth)@xmgmnchlm% ;@:n&fje) mM HEPES, 2.5 mM CaCl,, 5
mM KCI, 1 mM Nﬁ@g@.gtah %rpH 7f2@irh mA-a/dr(n@n(duse in the assay at a
final concentratioatfﬂd) mﬂZﬂ:tag&fs}dareR@pared as 10 mM stock solutions in
DMSO, then dilut{d@g%\t ph@rﬁrstfn QIYISﬁ;]thtnhwéOO mM TEA-chloride, 50 mM
HEPES, 2.5 mM faPlgafgWéﬂ,ﬂ mw%lleqdjgiﬁdﬁa ptl Wé’"h TEA-hydroxide,
to obtain 9x stockagntthé Fai/ %tw aﬁsah Eﬁul eféftin‘é%buﬁer (HBSS containing 20

mM HEPES, 0. 37{9‘BN3HCO and 3 M of t fluorescent calcium indicator fluo-4 AM (1
mM stock solution in SO cpn alnlng 10% pl }onlcﬁ:added to each well of the seeded

plate. The 384-w§'£e‘ p@tgs g‘ﬁcm)gted Q aﬁi’i“ CQ] 5% CO, foliowed by
washing with 2 xLépel RI0L51E 168 boSainfly 0.1% BSA, 20 mM HEPES,
0.375g/ Nchos,('JeanngJQ Rwad b @ hurrel L dyilibration at room temperature
(30-60 min). Withlh @B S N nGinglPitelte@ EIPR, Molecular Devices),
antagonists are ag)lgd to(ﬂ@ﬂa&)na [/ok@)qy.’zs pivEY Chouated for 3 min, and
finally 6.25 pliwell 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.
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(Crdifluorcal kyl,
(Crx)fluoroal koxy,
- COON, - 00-
(d xi al koxy,

(0, 4al koxy-(Cl.4allro

Xy

(Cds)al koxy,

~NH-00- (Cdr)al liyi:

R' represents
or

(01a) al kyl ;
represents
(Cll)al kyl, which is

hydr ogen,
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Effect on Isolated ofdiha b @E dkietnod (it
The compounds \(eges"te@ %&M&&eﬁl@ lo KM&&- bloo(Qg;essure and their effect
on the contractii@ ofSr@ hebrt @fcte. 8¢4GAes@n isolated mouse hearts were
determined accor@r@ ﬁp@@pﬁd}pn’ng H@E. ThA\isolated perfused heart according to

Langendorff techr@@lmmlq@l'satioo-ths'bl@rhfrmlmaww 39(6), 481-504;
Kfigfield P, Horng; rac aded isch the isolated perfused
LE 5 ARy
S

rat heart, J. Appl. ol. 197?Jun 4r)(6 100 ). 1 to 5

51 example comwdé Faéal bﬁn rBasT.reé rﬂngérg gﬁ%dlge described above for

the Langendorff eﬁenment The measucdq:m v I were in the range of 4 to 669 nM
with an average o Resu lp for se compounds’ are %IV n in table 2.

and 1 n represents e
integer 1 to 3; 30 or
a cggupd offRmre ch @ 9dTECw InMI
compowad. WO 1

Table 2:

20002/ 122670PRCT/. 12200
[“\VAwAw )| +0ALU' JT O] ULU\J]
[ 051599 -148- or _a -

sal't of such a
conpodhd. 8. A 10
conpoditd of fornmula *
(T) aeeording to anys
one OfgiaCctar ms Tt 0 73
wheretn—R4—+epres
(Gl-S)alky!: or
salt of such a
compound. 59. A
conmpound of formula
(1) according to any
one of clainms Ito 8,
wherein Wrepresents
R5 -.Net \RID R5 or a
salt of such a
conpound. 10. A
compound of formula
(1) according to
claim9, wherein W
represents Re 10Ri 0
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Claims conpound of formula
1. A compo nqobthe Broweor d| ng to
cl ai m 1,rsel ect ed

conpo > N w
(13, 2S} 43 2(2t[311
H Benzbigrdazol- 2-y1)

- pr opyg- et hyl- ani nej
-ethyl)-5-phenyl- b
icyclo

. Xrepresentsf(@'bmzatog rﬁ&afndsz‘t(étﬁlergm E)bond or

wherein

X represents a to! her ol nd
R' aid R? toggr_g §rm the fra m%]\tﬂﬁjda aggol ?12 E?OgaT

propyl }mst hyl - am no) -
et hyl ) - 5- Phenyl -
- bicyclo[2.2.2]cict-5-

tﬁrguzhe eﬂensk indicates the point of attachment of R or

= X represents alcgborzz\r);om 4%’) repr?enf dertgt 3>r (614)alkoxy and R®

fepresents hy:

= Xrepresents 3 carl org% and m tcge%é Qrm a bs¥z;furan 2,2-diyl group,
and R and R botPrEstQé( tgd'roggﬁ Er -am no

= Xrepresents ; mn@znla’(yrl a“'lssbse(ﬂeznd mtd hmepresent hydrogen
or R? and R ag@tithfén d3drtory gduoh 2. 22] OC

R' and R, if not fndicdipd giheryig. _mgypenden(y fepresent hydrogen; (Cis)alkyl; aryl,

which is unsubsFthe?R ﬂdﬂyndezlx (mzo— (dl glrls stxtuted wherein the

substituents are tly el f t consisting of (Ciq)alkyl,
BERTIB™ &g or - p% P

(Ci4)alkoxy, halogen, tr romet tn orometh()xy ygno, and (Css)cycloalkyl; or
heteroaryl, whlchgw éé end i-, oet’; substituted wherein
the substifuents é/ Il'ld)apen@nt& gél'e&m;on Qé(youp consisting of (Cq4)alkyl,
(Cya)alkoxy, halog‘lzrowﬂ@ﬂlybl‘or)eth)bknﬁtyl@rlﬁn@t[log with the proviso that in
the case R? repre@e@]a@ @ hetefoay e |maPnotpresent aryl or heteroaryl, wherein
the aryl and heter(aql 5d’e|§rg(?nlm_ aaugs@s_tifﬁ?gr Tlft@t_ec(as defined before;
R® represents hydipdeh B@PIEFDI M dazol - 2-y1l

)-propyl Enettlyl-amn

0)-ethyl)-5-(2,6-dine

t hO-

P -
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R* represents ( ’_ﬁ!?’l ﬁ)ﬂﬁﬂkyl ZCT)%loaif\ﬂ_écgicycloalkyl -(C4s)alkyl,
Cragatox, (©ra) kﬁx (géalkﬁ BrRm dazol - 2- yl

R:‘2 represents (C Jalk

represents hy: ogeﬁ)ﬁl QF? yl} rret y l a m n O)

5- (3 fluoro-
n represents the |r*:k§

B represents a gr; Cnf ergln m r éé(f:s thg Lteger ",2,3 4,0r5 orB
th I

1ch and R* are attached forms a 4- to

“{t3-(
A represents a lingar ( C1§QKan dq chain, gvr%%m said I%eary(;l'a)alkan diyl chain is
1 xihm thyl-ani n

together with R4
6-membered satur t

optionally substituted wi on

oj - (4-f1 yor '
R* represents dro en (C1 5 alkyl z)alr 2) }ﬁ (Cy.5)fiuoroalkyl;
(Cs)cycloalkyl; (! )cyQOaly 13)8 vyl ?rzé ge with he nitrogen atom to
which R* and B ard a d fo s ‘nto ered saturated ring;

2-t 1
W represents aryl, @éfhls ans stltugfd (m 0-, c% D§ sul!g!ltuted wherein the
ol

substituents. are independe;t% seg(:!te romct]he group S|s’upg of (Cyg)alkyl, (Cy.

galkoxy, halogen, trifladromethil trlmg M)Ly c@'rmarg @).s)cycloalkyl

or W represents hg Wwhlich l5un(uéM“ %(Q QMtnsubstltuted wherein
the subs’utuents egndaén@b(lple@:[ed?froz 21]3 @’Eﬁt cogls’nng of (Cia)alkyl,
(Ci.4)alkoxy, halogen&ﬂnozrﬁltﬁlarqethyl and trifluoromethoxy;

or W represents a 85;( si@tedﬂ@ 4 3) 2 4 2 U3 (

”<f H-Be_g{% (a8 - 2-y1) j>__
prog t ,Uan1no
R%yl)-ﬁ-py R'P- 3-

R® ,and

wherein blcyclolz 2. 210cd5- en

RS represents hydrogg‘l oO(Eﬂs)alkyl WO

R® and R’ mdaZchQW 32&]’[9!8@5& 1(]:35%0«8 phenyl, which is

independently un&%&B&&o &SGubstltuted wherein each substituent is

independently sele@t@ Ty 2 R;upﬂ@)slstl@.of(((zga@i (‘, 1Jalkoxy, halogen and
wifworomethy;  H- Benzoi m dazol - 2- W -
propyl knet hyl - am no) -
et hyp- 5- ppidin-3—y|b
cycl 0l2. 2. 2] oct - 5-en-
2-0l;
(15, 25, 48) - 2- (2- 1[ 3- (
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25( 1R, 2R, 4R) - 2- (2[ 3- (
wo sz LH- Benzoi m dazol - 2- yicmszoos/osm”
) - propyl } m&t-hyl - am no
R R and RY RdebrW) reRssdBaldd negen, (Crojalkyl, hydroxy,
(Cslalkoxy, -ORBIE@IYL- BlBYElIO [c2udoaidly, -cooH, -co-
(Crajalkoxy, (CrBIOY-CH)al@ or -g5HCs)alkyl;
R11 represents hyer@@ o%)augys) 1 2 3 4 9
2 represents q@"""H@'ﬁ‘éfH tlﬁ;d Bon (Ké} u S{uted wherein each
"N

substituent is mdepegien{lyl\f_elec d fro! |§lst|rB; of hydroxy and
(C1 2)alkoxy;

or R” represents%@%:latml foqagegllt meZbered carbon ring optionaily containing
two oxygen ring ytclmp Dv@r&y Ihe)hﬁﬂﬂy@ﬁlﬂ_;taw Q'e r]:t adjacent to each
other; A- et hanophenant hr ene;

or a salt of such ccﬂ'_nﬁlg@R AR) 1, 2. 3 A9 1

2, A compou d of f @n ychin@ to%amhly\m&eg ?‘yconﬁgurahon of the
bridged cyclohemng’&l%emt)rbbé*dme% s{y 3 gukﬂ&ft Be R*-0- substituent
and the bridge A bl cﬁll}h&&ﬂ&yck)@xene or piperidine moiety are in ¢is relation;
or 2 salt of such %@I'poyhh pr opy | ) anm noet hy

3. A compot]mj of fl'm'lu% _(I)eatcmoal&g&ne U@%J}Lm X represents a

carbon atom; R™ En@lg“%;gether form a bond; R" represents aryl, which is unsubstituted,
mono-, di-, or ﬁi—abst(utai'mif\egin ﬁllﬁs,txtlgr& ,ard-iﬁapen@nﬂy selected from the
group consisting Wdﬁl@)(%‘ﬁa@axypxh@m y\# tdﬂbnior@?yl; or R" represents
unsubstituted hetgqar@' Fanz 2pre23]1tﬁlbir€g§nsr _((‘esﬁll_wQ .

or a salt of such’wgog\i. 1V\ﬂ.] _ m)t hy4' am n

4. A compo@l} of formula (l) according to any one. of claims 1 to 3, wherein
A represents (CHIF, @p'er-reﬂ[ds{mtb@ n@etyd daz

orasattofsuch ag¢meord - car boxyl i ¢ aci d

5. A compoJL%]tfoherL ) §§r§lr§£ z:zny one of claims 1 to 4, wherein wherein
R? represents calr (a;x)ﬂ'R{ rEbresBﬂs Rgﬁﬂ, (M)omaﬂw, or (Cs.)cycloalkyl;

' orasaltofsuchd‘cvd)ﬁr@xy 5- phenyl bi Cy

6. A compouan of formula I)%Jcoglg to d y oﬁenof ims 1 tb‘ 5, wherein
B represents a ngJ (Cﬁ; ghbé Intega m ﬁ o

or a salt of such aJc6mpound.

7. A compotP<is of fr}/ QIa 1I;|-c0911)q®n(rzzgyl OEQ og %&s 1 to 6, wherein

n represents the ln ger
iwyl ester;

352 (34] 24( 18 2S, 49) -
2- Hydr oxy- 5- phenyl - bi
cy\cl o; 22.21oct - 5- en- 2
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ph en
WO 2008/132679 yI bl eycl e[ 2. 22) ect - Bermawoswstss
-en-2-el; {4

orasaltofsuch%ng'R) 2 (2 {13 (5 6
-Dichl ore-1H benzei m

8. A co;np(éu&ialff)a’rjla (IQac (glgt alpyarﬁg;iai'ns 1% wherein

e iii)?’t an no) elhyl)-5-
phenyl bi cycl e[ 2. 22

9. A compouldef@tmulesu aé;ﬁdmgo aé/lone of claims 1 to 8, wherein

W represents (1828 45)-2-(2-ff3-(5

’ met hoxy- 1
_<f 8nzei m dazol - 2-y1)
th li -methyl -am ne

~tH 1)- -
R5 5 phanyl - bi cyclel 2. 2.
orasaltofsuch@?m@enti._ 5_ en- 2_ Ol X )
10. A compouédlf'%tmaﬁi a&@ng t2cTa!‘| O?whgn{ 3I're6resents
- 5,6-D net hoxy- 1H benz
oi|m dazol - 2- y1) - propy
thyI arnlne) et hy

38015, 28, 45) - 2- 12-1[ 3

wherein R® and R (réjmerhy@@ylko@,}ahd bse’ﬂlz" @fpresent hydrogen;
or a salt of such apﬁmd:a\ﬁae| - 2_ yl) - pr Opyl ]

1. A compou'ncrm%rnx)él(l)' a@gnin@@)ny ﬁ; Chyalm; 1 to 7, wherein W
fepresents NR"-€®R? and R represents (C1.s)alkyl, which is unsubstituted, mono-, or
di-substituted, wiglepe ppyh| sutlgijuegtyligpprghdefdy Ripod from the group
consisting of {C4 geltozw 5 en- 2 Ol V\l)
Orasa'“’fs“cr”?@f)’g'fl32679|30'|'/n0008/

051999 -152- (1 |

R 2R, 412) - 2- (2413- (5-

Met hoxy- 1H benzoi m.da

zol -2-91) - PropyO-nel h

yl -am nol - et hyl ) - 5-

phenyl - bi cycl o[ 2. 22] o
ct-5-en-2- m

e e e . -~ P e~
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(1S, 58, 63)-6- (24[3- (7
wo 2s3260 - VBT O) W 1H benzoi m @craszomsmwsiseo
azol - 2-91) #9ropyl knet
12. A compomy 04 foram (MQQMBW cQAirﬁ 8,'selected from the following
compounds: phenyl - bi CyCl 0[ 3. 2. 2]
(1S,ZS,4S)-2-(2—{[3—0lﬂ3er&(3ﬂd@ﬂ}y@pro@/h—rf:ethyl—amino}-ethyl}S—pheny[- ;
bicyclo[2.2.2]oct- %{-01 R 5 R 6 R) 6- ( 2- { 13
(1R,2R,4R)-2+ (2{3(1 HrBeRRFTR) ;(39 pro_tweﬁgéﬁpf;zobﬁthyl) -5-phenyl-

bicyclof2.2.2]oct-
(18,25,48)-2-(2 Zj I %nzolmldazoz 21 pr y ergrjmnogerl) -5-(3-methoxy-
]

phenyl)-bicyclo[2.

(1R 2RAR)-2- (zﬁh ﬁilbé&m.dklbl EN- S}Jp@[]eaw a@inoRethyl)-5-(3-methoxy-
phenylbicyclo2 LRS- B2-@N- 6- Ol

(18,28,48)-2- (2«{(3 ﬂ_@e@@udd@-yl.) g:_hpyq @my( [n'®}.—e(nyl)—5-(2,6—dimethyl-
preniordo: A0 Xy - 1- met hyl - 1H

{1R,2R,4R)-2- (2-{[36%???(61rldfﬁal aya Q'cayime? vr?—ethyl}ﬁ (2,6 dlme’thyl—

phenyl)~b|cyclo[2 2. ZEoct -5-en-2-0l

(18,28,45)-2-(2- {B ]olivp|¥o¢r)mdazf; hé(o y )p agl) Tethyl) -5-0-tolyl-
bicyclof2.2.2}oct- p nen y b IC y C

(1R,2R 4R)-2- (24{33 - B%nz@r].d&ﬁ-ﬁ-yrypriopﬁhkm&mﬁnkqthyl}5-o-to|y|-
bicyclopz2. ZJoct- ey 2R, 4R) - 2- (12-113- (
(18,28,48)-2-(2-{4-1 quqiﬂg az«yz-yg:prqap@rteWkigg]aqmylys-m-tolyl-
blovolz2 2o tsedPLoi 1 ni dazok2- y3- pr
(1R.2R,4R)-2- (2-@ Tmnﬁgerhyg Topyénﬁtﬂ:%amy thyl)-5-m-tolyl-
bicyclo[2.2. 2]001

(18,28,48)-2- (24 J?%Qazzﬁz ygpogynlyelhyl ah LoFeMyl) 5-p-tolyl-
bicycio[2.2.2Joct .2.21oct-5-en- 2-
(1R,2R,4R)-2- (2—@ ﬂlH Benzoimidazol-2-yl)-propyl}-methyl-amino}-ethyl)-5-p-tolyl-
bicyclol222loct{ek Bk 28, 43) - 2- (2- {12~ (

{18,25,4S)-2 (2—{8-(1 IﬂB_erB n@tz%@kv)pym?@yfaﬁlpo)ethyl)-&@ -fluoro-

phenyl}-bicyclof2. ézgoﬁ iol et h
% §/Tp3B-meth am?m 6 Tyl}s—(B ~fluoro-

(1R,2R 4R)-2- (2 |dazF] S
phenyl)—blcyclo[z
(18,28,48)-2- (2-{ (1 Z y&pr(ﬁynmegyT aq Lo}-ethyl) -5-(4-fluoro-
phenyl)—bicyclo[Z.éQJOR‘i-eer;I 4 R)-2-(2{12-(3
(1R2R 4R)-2-2-4]3-AH-Eh-@Hakr@ Xy erdpin @myyallnipor- @y 5(a-fluoro-
phenyl)bicycol2p gpsri-4r-2-@| hyl - Om no) - et
(18,25,48)-2- (Z{ﬁ-sylffer?)oxnﬁﬁ(éw;rmﬂ?] Wytamlg)&e?yl) S-pyridin-3-yl-
bicyclo[2.2.2Joct-5- e22 021381 5 en- 2 31

35(1525,45)-2-(2-0-(3

, 4- Di met hoxy- Pheny1) -
Pr opyl i - - et hyI am no}
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20pr opy1l) - 2- met hoxy- 2 ‘
wo 2083260 - MEt Yy | - pro p i onan de pcrmsosiosisss
14- (3- (12-{#$1R, 2R, 4R)
(R 2R 4R} 2-2- o B D% Y o R G hor iyl 5-pyridin-3-y1-
b|cyc|0[222]oct5€53-¥&2| 0[ 2.2.2100l -5-en
(18,25 45)-2-(2-f3-A -8 Bein@bzd3p)-Jropy M@ bkpyfihopetAg)-5-naphthalen-2-

 yrbioyclol222lo¢t-Fp@d-o pr opy | ) - 2- met hox

(1R,2R,4R)-2-(2- V {1 QBW dﬁzg}-iz y_)—rﬂpyémhwmﬁthyl -5-naphthalen-2-
|-bicyclo[2.2.2]o -2-ol;
:,13 ;ys A48)-2-(2- % lg’?gnzzrmi ?d ? (¥ ihg meéhg am Afg—ﬁthyl)—S—phenyl

bicyclo[2.2.2}oct-

(1R2RAR)-2-(2- 71 hyegis M1 D7) Mﬁ\QMIJ&ﬁb}GtM) -5-phenyl-
bicyclo[2.2.2Joct- -Eeh- ﬂc[l 2. 2. 2] oct -5-en- 2-
(1s,2s,4s)-2—{2-[y|1|§enz@1idh@&@dmgtﬂwwino]-awj-5-phenyl-
bicyclo[2.2.2]oct- m} -Ql;

(1R2R 4R)—2—{2 ?Waz?z y?etr&Tnﬁt%l[aﬂwmhylbs phenyl-

bicyclo]2.2.2) oct

(1S 283,43)-2-{2-] [&%ﬂ&q -p) opy ethyl}-5— icyclo[2.2.2]oct-5-en-2-
(“ 1P SRAR)"™

(1 R.2R,4R)-2-{2- ﬁahhﬂ%%w}%n@m )11lany| mclo[z 2.2]Joct-5-en-
2ol cycl o[ 2.2.2]oct-5-en-

(15,25,48)-2-(2{R-1 |y$9zmn@tzh§,cy|)-mew5ﬁkino}»ethyl)@-methyl-s-
propyl-bicyclo[2. Zém 5[? Or O?g' ) _ 2’ 2_ d .
(1R,2R 4R)-2- (2 pidazal-2- pyjl-metbyl-aminokethyl)-6-methyl-5-
propyl-bicycio[2.2 E?’ 5 B(i 8Iﬂ gs?ﬁ &oé

(15,28,45)-2- (2{5 A&;)I 2- ﬁ‘}dgyu M#J nlyo}-ethyl) -5-methyk-6-
phenyl-bicyclof2 ot- !Qeyf cll | n- 3 yl pr o py
(1R2RAR)-2-(2-§ 11 ABEh- bk b0 B D melby- Pk LMy1) 5 methyl-6-

- phenyl-bicyelol2.3pjoctd3h-BY C| O[ 2. 2. 2] ocCt -

(18,358,48)-1 ,2,3,59.10 I@ﬁhy@)ﬁ@ffir@xy 3-{N-methyl-N-(3-benzimidazol-2-

Ipropylyaminosthyl WWant
zl1i,3pl;’,4R)-1,2,3 }I‘lﬁgexahydr ?f §3 {VL rrethyl |-N- Z}/benzmldazo! 2~
yipropyl)aminoeth Ig nophenant y
2-(3{2-(15.25,4 52 ﬁrm/ zﬂﬁ%& yo 3. 25?)01 B J;J-%Mhyl] -méthyl-aminol-
propyh-1H- benzolmld@)‘e—@& Vi Eacz meZyl Qt;r oct -
2(34[2-(1R 2R 4R )2 BIIM5-pigemyDkeyfiol2.2.2]oct 5-en-2-yi)-ethyll-methyl-amino)-
propyl)-1H- benzo(nla@le—@-@rbq@@)ctd @e.th;{l Srer; 1( 3-1
2-(3{[2-((1S,2S, %)G—Wmererylﬁlcyﬂ)LZ §/2rct bﬁiﬂ b}ﬁ—g’hyl] methyl-amino}-
propyl)}-1H- benzomlda\zﬂ?f-ﬁwyhc gi;idneﬁw%efer et hy 5
- 5- phenyl bi cycl o[ 2. 2
2loct-5-en-2-o0l;
(1R 2R4R) - 2{2-1(3-1s0
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(1R, 25, 4R) - 2- (2- (13- (
wowusnnee LH- Benzei m dazol - 2- Y cram2008/0s1599

) - propyl]-met hyl -am n
2-(3-4[2-((1 R,2R,@}2-‘Hﬁx>xt'lyp|w e_)yFb@/EIJ[IEI]OQ-yJ n-Q-@-éthyl]-methyl-amino}-
propyl)-1 H—benzop\baajﬁ-y—&amobic Q:M Bdth@e[stg; . 2 . 2]
(18,25,48)-2-240RC l-ll—Belﬁein@ﬁei-?zﬂ-}@byl;]-methyl»amino}—ethyl)—5—thiophen—2—yl—
bicyclo[2.2.2]oct-fha- (03 { 12- ( ( ]_8, ZR, 43) -
(1R2R 4R)2-(2-43(1 Gfan(ijiﬁ(zgyz }g—grnﬁyé-fleﬁ)yarinoGethyI)—S—thiophen-Z-yl-

bicyciof2.2. 2]oct

(18,28,48)-2-(2[3 3;% gomdazol QZXpro yg) r[« gy‘ -aj |no%1‘|yl) 5-(4-methoxy-
loct

phenyl}blcyclo[Z

(1R2R 4Ry 228 k1 hl%lnzomﬂ:m;x M}rM}%me}o}eayl }5-(4-methoxy-
phenyi)y-bicyclo2.2. 418 - hex y- 2- net hox Yy net

(1828 ,4S)-2-(2—{h-yI-|I—Bergo’ianc(E@)}@)ﬂyhryeihyJ-api[fo@P{l)—S-(Zmethoxy-
phenyl)-bicyclof2, IZ :ﬁyﬂ-aﬂ? Tﬂ e;
(1R,2R,4R)-2- (2—{?—5 l'\Ee grzr_j?ol t y() ECIQ!] ?agyl a& Fg)—ethyl)—5-(2 methoxy-

phenyl)-bicyclo[2. -2- ol
(15,28,43)-2- (Z{E zoxrrBazo? 25yl)- ropyP me¥y‘ amlno}—e hyl)-5-thiazol-2-y}l-
bicyclof2.2.2Jock- IcycC . 2. 210

(1R2RAR)2-( 2B ; G%nziﬁﬂaza.z yYQcSm@LJHmeLoT)thyl) -5-thiazol-2-yl-

bicyclo[2.2.2Joct S HR2-aA Y am no propy

(15,28,48)-2- (Q{B-@H-Wnﬂ@%yu @pym@pm@yp\yn 5-oxazol-2-yl-

z;yz‘giéffg??e%%yl -2, N-di rrethllﬁyl p )
(I(B 8 Ii&egﬁngfﬁl ay@—propyl] methyl-amino}-ethyl}-5-oxazol-2-yl-

bicyclo[2.2.2]oct

(18,28,48)-2-(2 {E% Lz:’-t):g ;7)’1 H (yelﬂz%mmgz()l ;yl)-propyl] megyl amino}-ethyl}-5-

phenyl-bicycio[2.22]o n r OXy 9T

(IR 2R AR)-2- (Z{Bbﬂﬁjgii mbdnﬁgy;ﬁi:lcj|;3-[/l)2ropﬁ mi&ly aming}-ethyl)-5-

phenyk-bicyclof2.33B4-5-eb2-0@ N Yy et \Y

(1525 45y 2-(2-3-frfeichioyet '&Mlﬂﬁﬁw Dpypetyaming-ethyly5-

premibiordo2 43ohspibbi i cl azol
(1R,2R4R)-2- (2—{[3 g Dn(thloro-1H l()fnzo:mldazol -2-yl)- propyl]—ryethyl ammo}-ethyl)é—

phenyl- blcyc!o[2 5—en o

(18,28,4S)-2- (2—{ 5, I;r’m 0! 1!-( blngolm‘&;&yl?papylﬂ"rRhyl -aminc}-ethyl)-
5-phenyl-bicyclof 22]%'5 @l OXY - 5- p he ny | -
(1R2R 4R} 22-{{3- B E Y@ h@f 1 RoeoiniR}z @) Lerobyd-@inyt-aminol-ethyl)-
5-phenyl- blcyclo[ﬂz]gtssynlz)ol et hy g- met hy | -
(18,28,4S)-2- (2 {@@aeﬁrth‘lﬁf)enzﬂrr %zﬂﬁ—@_prcf*ﬂ;lr_n é—ammo}—ethyl)—s—
pheny-bicyclol2 3BGT°Mi Haz ol - 4- y1Facet

am cl e;

(18, 23, 43) - 2- (240- (4-

Chl or o- 1H- benzoi m daz
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(1R 2R 4R)-2-(2j 13- (4
WO 20081132670y D= Di nmet h OoXy- 7- et hinT/mzoos/osls”
- 1H b5nzoi-t# d8zol - 2-y
(1R2RAR)-2- (2-{@(59&hQ<PMLe]7zou{Hé‘zE| by A Byiheaminci-ethyl-5-
phenykbicydop2.22ndet A3y O- 5- phenyPbi cy
(15.25.45) 2-(2HRA7- @Ry -4neti ] 1g-BroimBpzogd p]-pBhyll-methyl-amino}-
ethyl)-5-phenyH| blgqlo[Q 2 2Joct-5-en-2-0l;

(1R.2R4R)-2- (2-{(& S[ﬁeth8(84 nBtS;TH tBnZO(mgazoGgI)—p(oprl] methyl-amino}-

ethyi)}-5-phenyl-| b|cy
(18,28,48)-2-(2-{ ‘(i%ioillyﬁmz 1m|dazr:)r;§ -yl) rypyl] m&h!l_lgmmo}—ethyl)—s
phenyl-bicyclo[2.2: cno%rgzl om azol - 5

(1R2RAR)2-(2-{f3 @Et%]qh o iniybl2: 'yl)armuﬂalyl&mno)-ethyl)—s-
phenyl-bicycio[2. izi%ys(}n B p hen Yy | -bic yC lo
(1S,2S,4S)-2-(2-{?-@-!_\/!521gx@]-l—ppgmdgol—%eth@-_mgg_l—?mino}-ethyl)—5—
phenyl-bicyclof2. @ an -2-0l;

(1R.2R 4R)-2- (2-{Wt -bgazoi 1-2-yiy-ethylethylamino}-ethyl)-5-
phenyl-bicyclo[2.2 f: 5’—3:8;8)—‘ %Z T‘?Z{)f yg T{]—T Wb

(18,28 4S)—2 (2-{;5 rjcpqpryppxy 1H. [;r?z'd- rIIdLZM i—é"auﬁ :Qﬁyl amino}-ethyl)}-5-
phenyl-bicyclo[2.2 %cpd—em -oly az O - pr o )
(1IR2R4Ry2-2-43) Mjls$pmgﬂiﬁhlﬂé{ﬂoumucazﬂft ﬂ-&):yﬂ methyl-amino}-ethyl)-5-
phenyl-bicyclo2.2}edeyed2B- phenyl - bi cycl -

2-(3-{[2~((1 s,2s,4@[2—3/_d rQy_-@ﬂ ennl(giﬂd08z.zéqt]ﬁ_-eez_-yt)ﬂthyl]-methyl-amino)—

propyl)-SH—benzolmldazol -4-ol;

2-(342-({1R,2R, )f-gydr?BS p?fg blcyio f?i)ct ?—%%) thyl J-methyl-amino}-

propyt)-3H-benzo!

az0}~4 -
(1S 58 65)-6-(24 r {iy &-lﬂ'enzln“ o] L MQJp@%Jl aminay-ethyl)8-
phenyl-bicyclo[3.2. Qc}‘-yen-a-bl' benzoi m dazol
(1R,5R 6R)-6-(2- ﬁszlméh))xy Pio@4oidazor2- BBboN @hy-amino}-ethyl)-6-
phenyl-bicyclo[3. @tn(h-y-@‘éi &5 - p he ny | -bic ycC |
(18,28,4S)-2 (2—{@-[4 2920)(21""5@' 15be|écwud?ol %Iipropyl] methyl-amino}-

ethyl}-5-phenyl-bi y(ioﬁz g‘ i
(1R,2R,4R}-2~(2- g?1H benzdimid z&!}/ﬁ‘:}pr yi]-methyl-aminc}-
ethyl)-5-phenyl-bi % 2 I
(18,25,45)-2-2-{2- L'-‘S @ yﬁ}i]gtﬁ}l%mo}et@rys)éhenw
bicycloiz.2.210ct-deh-2-g@ ( OPY ! | - am no) -
(1R 2R 4R} 2-(2-BB@DiltyOen Dy kilokegyyEoheny-
bicyclo2.22lct§ef-®. 2. 2] oCt - 5- en- 2-0
(18,28,48)-2- (2—{13-(3 4-Dimethoxy-phenyl)-propyl}-methyl-amino}-ethyl)-5-phenyi-
blcyclo[222]octi-elg-)ol 53 68) 6 ( 2 ( [ 3 (

4, 7- Di met hOxy- 1H benz

oi m cl azol - 2- yO- pr opy

[l -methylimno}-ethyl
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(1S, 2R 48, 53) - 5- (24[ 3
WO 2008/132679 - ( 1H Benzoi m dazol - 2ecrmsmesises
y1l) propylJsret hyl - am
(1R 2R 4R} 223 @ 1o R 3N rodehi IS ki ey 5-pheny-
bicyooR22loc--8 Y€ | Of 2. 2. 2] oct ane-Z
(18,28,48)-2-(2- {[t -(3;4-Diethoxy-| phenyl)—propyl] methyl-amino}-ethyl)-5-phenyl-
bicyclo22 2ot henz of ur an) - 5- ol ;
(1R,2R,4R)-2~ (2{[3 géﬁﬂfoTy&pmg&Te l-ammo}-ethyl)—S—phenyI-
bicyclo[2.2.2]oct-§-¢
(18,28,4S)-242- [&%&o Oégo?yndm ¢ prop I)-rg %yl ammo?ethyg-}s phenyl-

bicyclo[2.2.2]oct- enzarm az O

(1R 2R AR}2-42-15-FURE. SR Yidints 51-rBfi- Ay h-am@dBtni-5-pheny!-
bicyclo[2.2.2joct-@)-20€1 Ny ) -

(18.25,48)-2-2{ Bty h@ﬂswl fuaniS-@Wr'@'ii @f—;@pylgamino}-ethyl) -5-
phenyl-bicyclo[2. 22]%&??2 05 en- 2 -

(1R,2R4R)-2-(2- {gtglfl @[2 meth?-%fT[ZS’S 8613? VP—;?ro&yI] amino}-ethyl)-5-

phenyl-bicycio[2.2. 2]

N-(3{[2~((1S, 28 dro 5-phe -bicyclo[2.2.2]oct-5- en—2—yl ethyl -methyl-amino}-
propyl)-3- methon(z;’n g)r(Bh élthyl op()rém

N-3-12-((1R 2R AR D RIBZ Qe vl A O Ko+ sgﬁ 1)|)-ethy|]-methyl-
amino}-propy!)-3-Fh @yRyhbtha iyt 2migtlyioreviornening |

N-(3-{[2-((18,2S, 4S)é-ti)ﬁry(" S)phenyl-bicycio'[z .2.2Joct-5-en-2-yl)-ethyl}-methyl-amino}-
propyl}-2-| methox;g-mﬁlﬁl-érw midbI c L 7
N-(34{[2-((1R,2R, JZ ng xy %Ee éi blcyéXZ:?[ 2Joct- %n-Z ¥'I) ethyl]—methyl»

hoxy— -methyl—prppronamlde

amino}-propyl)-2-1

N-(3[2-((18,25,45)2 %UJ MhehyGicy@Hf2. b. ch’i 5-en-2- ylyethyl] methyl-amino}-
propyl)-2,2- dlmethl-gr |p 43) 2 ( 2 O- (

N-(3<[24(1R 2R mbe&arms pﬁEiwyd)a@@kﬁoety@-z-péthyu-methw-
amino}-propy!)-2. 3 yv-Ereverritiy | - am noj - et

(18,28.48)-2{2- [WQ pyridin-3-yi-propyl}-aminol-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-

?122;: AR)}-2-{2- [§%§.(}§;rfd.n%f pgp?l% ?Fthygi»%eg) bicyclo[2.2.2Joct-5-

en-2-of;

(15 25 45 2-2-1E D uoAn by §§}i}ﬁ&hyl -amino]-ethyl}-5-phenyl-
bicyclop2.2.2Joct-sleS@PUL Y1 i ¢ add
(1R2R4 Ryz-{z-[@-[{oR,i nQrR;yIArR)I )m@hyl(axp’_ﬂw]{eﬂ[ylgs.pt(enyl-
bicyclo[2.2.2]oct-5fn—2—ol;
(1S,28,4S)—2-{2—[I\ilq_hyﬁiétﬁi?IB-?-Mro&yl)—ﬁ‘l'z(i]je'thxl}é-gthbicyclo[2.2.2]oct—5—
on-2o - propyl ] - met hySar ni no

)-ethyl)-

305- ( 3- et hoxy- pheny3

- bi cycl o[ 2. 2. 210ct - 5-
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; | sobutyric acid ‘
WO 2008/132679 ( 1 R, 2 R, 4 R) = 2' ( 2' 1 13' éCTIIB20081051599
1H benzoi msdazol - 2-y1

(IR 2R 4R} 242 )/Iethp(g Qjﬂyn-s }l DB V- BbnEMRbioyciof2.2 2100t
5-en-2-0l; hyl ) -
(18,25,45)-2421 [ﬁaﬂnp(yd‘ulhoﬁﬂ#ﬂproﬁr&éphlno}—elml}@-ydmblcyclo[2 2 2joct-5-

en-2-ol [2.2.21oct-5-en-2ty
(1R,2R,4R)-2-{2- @agmti @ fuinolinid-- 5%?"}?@73”'”5 @f:n&blcydom .2.2]oct

5-en-2-ol;
N-(3-{[2-((1S,2S, )I_II_—1 rg(g 4(;,r15y bﬁcloﬁg%c’j‘:[w %I) e(thyl -methyl-amino}-
propyl)-3- methoxy methoxyme N-di ide;

N-G-[2-(1R2R 4R)2] HQI»@QM y]-bncyE[ﬁtzﬁ 45N mmyl]-methyl-
amino}—propyl}3-5%935(@tnhi¥>gﬂethyl 2,N-dimethyl-propionamide;

N-(3-[2-((1S,2S éyzﬂ&ghet-nhtals@myl @yclyd 2.21g§5-gn-2-yI)-ethyl-

methyl- ammo}—pr(y;@-]} rp_y[hdZy 22“"@?"{3@{” Sneity|progpramide;

N-(3-{[2-((1R.2R AtR 1Hydré>%—i—nét|hyl -5-propyl-bicyclof2.2.2]Joct-5-en-2-yi)-ethyil-
methyl-amino}-pr - e meth methyl 2, N~ dlm thyl-propionamide;
N-(3-{[2-((1S,28, (? ﬁ:ﬂrg%{ﬁ 6)?:) nyl? clo[Z.2.2]oct-5-en-2-yl)-ethyl}-
methyl- amlno}-priy‘\i m24| thoxynfethy 2 -di t“ry?bro jonamide;
N-(3-12<((1R:2R H-‘HQ%@Z&%MpQ@Z QJlo[z Porodyslen-2-yiyethyll-
methyl- ammo}-prx)ay!) pﬁeﬁwaetﬂm‘ehy]wduﬂm oRyg@pnamide;
(18.2R 45)2-24{3-A- Ehl’[Z(ymdazol 2-yl)-propyl}-methyl-amino}-ethyl)-5-methyl-6-
phenybioylof2 zawapm hal en- 2-yl - bi ¢

(1R,2S,4R)-2 (2-?-81& r[\z?md?ol ?yi—%o&yt] mel I-a8 H)}-eﬁyl)-S -methyl-6-

phenyl-bicyclof2. i
N-(3-[2-((1S.2R, 4S)— aydroxy— rr%ttlyr-s—p er§| QQCME %roét &n—z -yl)y-ethyl}-
methyl-amino}-pr dmethoxy-2-methoxymethyl-2,N-dimethyl-propionamide;
N-G-12(1R 28 AR e Byardes5-RbBy} s-pidnyibidcrotf 4 2ot fLen-2-yiyethyl-
methyl-amino}—prébﬂf)‘la—rbaﬁﬁﬂ@lietmyrﬁa/zzghimeﬁyl«r&pﬁ)namide;
N-[2-(3-{[2-((1s,zs,a@IzhMM—é’%yﬁbwclc[zai’l'ai;t-ma-)-yiyethyu-methyi-
amino}-propyl)}-1 P@)Enh)%&zc&—yl]—acetamide;
N-2-(312-((1R. zplﬁezwyifow E)Qh@wqcl@z[z 26-5-H2-y-ethylF-methyl-
amino}-propyl)- 1ltbfnzmmsazoé4ﬁl]_azata S er
(18,28,48)-2-(2] irni azol—2 )—propyl]—methyl amino}-ethyl)-5-
phenyl-bicycio[2. Pz-g 8.8% Iyﬁg él!
(1R2R4R)-2- (Zi?ﬁ b&mmgazo(—z% pﬁ);;!rI]Zneﬂ(yl:meo}—emyl) 5-
phenyl-bicyclo[2 pRENZPI M daz Of 2-yl)
(15,28 48)2-(2-{13-@ - b-¥el@E 1 BB Eloin@A- 2y Do) opyil- methyi-amino}-
ethyl)-f»phenyl-bi@&]ola.p@oet@en-z-ot;
30phenyl - bi cycl of 2. 2.
2] oct L5-en-2-y1
ester; Isobutr|c acid

7 om e~ e~ e~ . , e 7 s s
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| sobutyri cadd( 1R, 3RAR
womsnzzers ) - Ly 2, 3, 4,9, 10- hexahYcrmususiss
dr o- 3- hydrexy- 3- (N- e

(1R,2R,4R)-2-(243: hl¥,ﬂoro-4 me(h&y 1H-] benzmmudazol 2-yl}-propyl]-methyl-amino}-
othyl}-5-phenyk-bi %Zi}o@l‘)—g@; ok2-yl propy

(18,28 48)-2-(4D A ikt 8@t 1 g dmivakg-Ayn-@byl@myi-aminoy-ethyi)-
s-phenykbicycolfpQpRRRIvANt hr ene ester

(1R2R,4R)-2+ (2@.(4(3 gme(h [x@l:l I(er(z@az%@l)-wy methyl amino}-ethyl)
S-phenyH- 'bicyclo[?Z ZP | oX

st
ilz Dlg[qﬂhoc)iy 1Xbe%o§ud X a]Lprop { methyl -amino}-ethyl)-

(18,25,48)-2-
S-phenyl-bicyclol: ct-5-e

(1R 2R 4R)-2- (zg@ B ox3y1|-l !)enztﬁrtidgyl R bethyl-amino-ethyl)
S-phenyl-bicyclol: )échS -en-2-ol;

(15,25 45)2-(2-B @ BB rAGJmetii G Wolln)ezoll bRyl methyl-amino}
ethyl)-5-pheny-bigyiP@3orp-ela2 0l e- 4- car bo ‘
(1R,2R4R)-2-(2- g@yl'ﬁ P ttrlﬁlarerieta’l 1WTZWTzol-2—yl}propyl]~methyl—

amino}-ethyl)}-5-p Io{2 2 2Joct-5-en-2-ol;
CEA

(1S,28,48)-2- 2—(§-[4-E xiy Hfﬁ?ﬁdazflé)yl] pr yl-methyl-amino)-

ethyl}-5-phenyl- blcy lo en -2

(IR2R 4R)—2—[2—({3- 42 MIy Mrrmb/)h X YormRz o Bpy-methyl-amino)-
othyl-5-pheny-biboz DAY &LQ[ 2. 2. 2] oct -

(15.28,48)-2-(2- {Eﬂemmeﬂox)y :bathyl-e-t bhw;pirmdapp@ylhropyn-methyl-
amino}-ethyl)-5-p hyLblcycIo[Z 2 2Joct-5-en-2-0l;

(1R2R 4R)-2- Qﬁms_ﬁlt??; ?2111 ljanzormtb’lgli,fropyl -methyl-

amino}-ethyl)-5-p|

(18,58,68)-6-(2: oxy érﬁ be 20| ldazol ygpr<¥yl] -methyl-amino}-
ethyl)-8-phenyl-bi cy!:lo% ﬁ’ugnl 8- rT

(1R,5R,6R)-6+ (2-@% rroxy—zl methyl -1H-benzoimidazol-2-yl}-propyl}-methyl-amino}-
ethyl)-8-pheny-bideid(3 3endn2reb( 13, 23. 43) -

(185,28 48)-2-(2-{feth}l- SG{UEMW'Q"M ‘@xeyzoi@dazph@rpropyll«amino}
ethyl)-5-phenyl- bﬂfg}cp,z m:t—e é—Pl O[ 2 2 2 oct

{1R,2R,4R}-2+ (2-{_M5hyl é% ﬁl tn?or TTXY gl[bﬁuv rl%azolﬁ,@—propyl}—ammo}-

ethyl)-5-phenyl b l 2 oct-5-en

(1S,58,65)-6-(2- { lmemWn Qjenzm de y}j%gropyg'rll_elthyl -amino}-ethyl)-
8-phenyl-bicyclo[3.2 ﬁuﬁZQJ&m dazol e-5-car
(1R5R.6R)-6- (2@@}& WibdinGy-18.6chzGnidBB b-§) Ydoyilmethyi-aminc}-ethyl)-
8—phenyl—bicyclo[wﬁ(ﬂE—g‘n-B—ol;
(IR2RAR)-2-(2-RIY P Be(zBrido7p-2-0-Ar Ry DRy er Y-ty
bicyelo222loctPent¥ obut yr yl oxy- 5- phe
nyl - bi cycl o[ 2. 2. 2] oct
-5-en-2-yl)-elhyl1-r1
et hyl -
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| sobubiric acid
WO 2008/132679 ( 1R' 2121 4R) - 2- ( 2- 113PCT/II32008/051599
(4- rret ho) y4s&H benzoi m

(18,28.4S)-2- (2—{!39 enzcumldazol Zy %;)'opy etR/pa}{rlo}Qm)—

bicyclo[2.2.2Joct & [ am no
(1R2RAR SRHJ@@QMKWOIG%Q@-[/!)&OM m&yl %(t}—ethyl)«s—methoxy-
5-phenyl-bicyclo[222jec@{-0l2 - Yy i ester :

(152545592 w@yeehzam'awewrebwwhw 5 mothon-

5-phenyl-| bICyC|O[? Zé]gadlfl 1 5 2 5 4 5 2 (n
(1R,28,4R,58)-2- EE«E 1H B& AZOHPI%ZI:O -ﬁ 8 f(rfpé Te]_r'zl |no|)1—ethyl) 5-methoxy-

5-phenyl-bicyclo]2.2 ]octan

(18,2R,48,5R)-2 é ({?SI -(1 H zgrﬁd?azgll )-gropM ;I'rghyl -amino}-ethyl)»-5-methoxy-
5-phenyl- blcyclo[erZ QprM ol il' -am ney
(IR2RAR 5syzei[ﬁyllsénzouﬁdaﬂh-&larybh}n@hid-@ryﬁ-ethyl}s-methoxy-
5-phenyl-bicycold2@)&@n23; 210Ct - 5--en- 2-y
(18,25,4S,5R)-2- Q»{[S@g-fieezpimidazol -2-yl)-propyll-methyl-amino}-ethyl)-5-methoxy-
5““““”“€¥H6Bﬁtanecarboxy
(1R,2R,4R,5R)-5- %C& Q{ml? $pyl]2| thyl ﬁmnﬁethyl) -3'H-
spiro(bicyclof2.2 ZJoctal Jsobenzofurdn)-

(15,2548 53}5§-{[3 jgzg)ﬁyyprgp T mJﬂ@Mc@ethyl) 3
spiro(bicyclof2.2 i]oEHnéiﬂ%@énzo a'n
(1R 25.4R 5R)—5-pl{[:Q“Byéhz]zlmxﬁEItZ-h)yrbpyl]ﬁﬂiill—ﬂr@é}-ethyl}@H-
spiro(bicyclof2.2 2]@@*12}7 {lsébaniéﬁ.lrﬁh‘»@n y | -bic y

(18,2R,48,58)-54 61([3(51[142en22mu21316 &)tpropg mﬂ‘lﬁ an‘20}—ethyl)—3 H-
spiro(bicyclo[2.2.. wansé'zg fs%?nzo n)-5-ol;

Isobutyric acid (§ 2345)3 121[’.?—(? Hfbfnioiﬁ(aﬁol-a-xl)-p?pﬁ-pethyl-amino}—ethyl)-

5-phenyH bxcyclo[f 26 5 n-2zyl

Isobutyric acid ( {3 -benzgimi |-2-v]) vil-methyl-amino}-ethyl)-
5-phenyl-bicyciol Zf?]54 g yl%get) zﬁ [zazé f i?i

Isobutyric acid (462% 2 Qé&}l—f‘belf‘% &aglrﬂ-;)-g-&pmnethyl amino}-ethyl)-
5-(3-methoxy- phcdﬂ:ﬁo@:k[&'zy&)en 2-yl ester;

Isobutyric acid ( @@paﬁgpy{é_}_(&l-bfmitn'hy@@pr@yqﬂethyl-amino}-ethyl)-
5-(3-methoxy- ph%t ch;@? azm@_em@m | - b| C

Isobutyric acid (éé]Z% )2 (223 (z-linaelﬂdagl -2- é}-ﬁropﬁ methyl -amino}-ethyl)-

5-(2,6-dimethyl-ph I)—b cycl [2.2. 2]oct -5-en-2-y! ester;
Isobutyric acid ( % (‘IH b nzoimidazol-2-yf)-propyl}l-methyl-amino}-ethyl)-
5-(2,6-dimethyl-p! ny cyclo[2. E]J)cEf Senqq Esgr pr o pl
Isobutyric acid @Jﬂ; 45)—2@@[:& (d—l benzoimidazol-2-yl}-propyll-methyl-aminc}-ethyl)-
S-o-tolyl- blcyclo[iszR SQrR,ylésQ) 2 ( 243 ( 4-
met hoxy-t H benzei m da-
ZO - 2-y1) -
propyl i - met hyl - am no)
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10am no) - et hyl ) - 5- phe
WO 2008/132679 nyl = bl CyCl O[ 2 2 2] eCﬁ’CTIIB2008/051599
-5-erc2ll ester,;

Isobutyric acid (II R%QQFH(?X& (|1 I-Q)enﬁlglélagl-é J-) -propyll-methyl-amino}-ethyl)-
5-o-toly-bioyciofi2 218 - (24[ 2- (7-m

Isobutyric acid @L2B@XAL-A (-0l @NZ@2-MForgh @ Rethy-aminolethyl)-
5-m-toiyl-bicyc|o[gq.2}oc25-ey4-y)estee | h y 0- met h y |

Isobutyric acid (1R,2R,4R)-2-(2-{[3- (1H -benzoimidazol-2-yl}-propyi}-methyl-amino}-ethyl)-
5-m-tolylH blcyclo[

Isobutyric acid Ji ng)éz {3 J: 2 ;f |da§]2 %—propﬂ%ethy! -amino}-ethyl)-
5-p-tolyl-bicyclo[2.2. ]oct

Isobutyric acid (1 R%EIR% (2}( L (a-ﬁ)gngﬁmdazol 2-yl}-propyll-methyl-amino}-ethy!)-
5-p-tolyH blcyclo[d ZS]QMII Zylrédtec aci d

Isobutyric acid (18}%822@ {Z}.(R)ben@ml(a@l&-@—ﬂr‘ﬂ)ﬁ]methyl—amino}-ethyl)-
s(auoophenfripebieAe SEHSEN 2 0i i da

Isobutyric acid (%12 4R§121 l—@tnﬁ |'iaToI -2- %fpﬁvethyl -amino}-ethyl)-

5-(3-fluoro-phen ) [ 5—en
Isobutyric acid yr1 .‘%)—2 =[3 1me§azol§ I)pprop)% methyl -amino}-ethyl)-
5-(4-fluoro-phen |cyc Pl ste

Isobutyric acid (' 2@1&7—222%3 (JH bgiﬁtn @{olﬂ yl)-propyl]l-methyl-amino}-ethyl)-
5-(4-fluoro-phenylk: &Lcﬁ[ﬂhm -Byek- dvesteadd

Isobutyric acid (15@84322@-{[4@-)ben@m€a@|_2 g_)[p@yl](nethyl-amino}-ethyn-

5-pyridin-3-yl-bicypial3; 2g]@]§|e (p‘esje - 1H benzo

Isobutyric acid ('1 %[3 ty—:T)'nldaBIr'z S)er]]-nethyl -amino}-ethyl)-

S-pyridin-3-y}-| bICyC|0 2 2.2} -2-yl e
Isobutyric acid (1 2 Ml ben20|m|dazol 2- )-propyl methyl -amino}-ethyl)-
5-naphthalen-2- yﬁaWclJ]zQ X@&b& I st'er e ny

Isobutyric acid (bd ZQMQI-(Q[E (B-Lbalzoa]iaﬂﬁ-tflkpravyl]&ethyl amino}-ethyl)-
5-naphthalen-2 yFbwyaqzy Jociesh2e bsfer;

isobutyric acid (I Sgsglb)a{Zy&f(‘l Heenza'eiqaﬁ -2-yl)-ethyl]-methyl-amino}-ethyl)-5-

phenyl-bicyclo[2. i?en 6est21 ) 2 2
Isobutyric acid (%2 4§)6 I{[% 6en20|m| yl}ghéfhmgthyl -amino}-ethyl)-5-

phenyl-bicyclof2. 2 2 oct-5-¢e!

Isobutyric aCld é@é? bechnry ogzol p}r mglplynlethyl amino]-ethyl}-5-
phenyk-bicyclof2. lz 2] e By, Jsiam noYet hyO-
Isobutyric acid ~({2. PRV 24(18beBGdaD - ﬁwtlﬁl)—nﬂthyl-amino]—ethyl}-5-
phenyi-vicycol2}. p@ ekb2-eaxer2- y1 est er;
Isobutyric addg O B%FE .ﬁq—{:{;{rg@ﬂ-@(ﬂej{@’m@grino}-ethy!vahenyl-
bicyclo[2.2.2]oct—ﬂ%—5—ﬂ ?tgr;( 2 13_ ( 7_ | SO but y

ryl oxy- 1H-benzoi m daz

-2-A)-propyll-
20met hyl - am noet hyl ) -
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51 sobutyric
woumsmszm ACl d( LFOR, 4R) - 2- ( 2- 1dcumaosisises
2- (3, 4- di etshoxy- pheny
Isobutyric acg-) '(Eﬂﬁﬂr);zj[zqswﬁiylhb}érlen'y@cmlyﬁlﬁo]-ethyl}—&phenyl-
bicyclo[2.2.2]oct-§-en-BlefbY -o-
Isobutyric acid (PlABIRH2-43RiH Eyzarhiderd: 2)- BByl agpthyl-aminol-ethyi)-
6-methyl-5-propylesipyclofd 2. Zgaeh 5-e9-2- Wer est er
;sobutt:nlcs-amd (’IRgPét[B]Z %Y@e be;gerr dézol -2-yI}-propyl]-methyl-amino}-ethyl)-
-methyk-5-propy! -yl esfer;
lsobutync acid (% ;é:ts%?g enzmmn&zo -2- 5()—Lro§ 6r£ethyl -amino}-ethyl)- -
S5-methyl-6- pheny cyC o[2 i]o[;r? QQ&M p e ny
Isobutyric acid (JREFQRNY- &]{r(1ﬂ3€etn$1rwazolﬁm.'&i@hethyl amincy-ethyl)-
5-methyl-6- phenyEBjtlchYﬁ)st Ben-2-yl ester;
Isobutyric acid (gh@ﬁy—[zqsbﬁHW@qf@[ﬂ Dy QopygTethyl-amino}-ethyl)-
5-methyl- &phenyb)@/flolZSZJoé ﬁen?w Fre st er
Isobutyric acid (]Rgsdlaa d‘lg beézgrlndazol -2- yl)—propyl] methyl-amino}-ethyl)-
5-methyl-6-phenyl;bicy [2 ter
Isobutyric ~ a i EQ’U ’4 &f(e)g‘n &L ;éldro y-3-{N-methyl-N-(3-
benzimidazol-2 ylﬁopy amd)btrry[pl Q Ltrbrg%é{antpehe%&y
lsobutyric  agd~ [ {1@4RYA)] 25 ARb-RVIRE A IRG)-3-(N-methy-N-(3-
benzimidazol—2—yl)repﬁnihbyﬂyl»1 A—Ehanophenanthrene ester;
2-(34{f2-((1S.28, 41)@—5*"‘6%54’@)".8' [’Z ﬁ og&egz -yh-ethyll-methyl-
ammo}-propyl)—1|—2; nBEIﬁazoSA %'nylzgc(@rpe
2-3<2-(1R.2R, henyl-bicydlpf2.2 2Joct- 5—en 2-yi)y-ethyl-methyl-
ammo}-propyl)—1:r 8?:“ é) oéyhc acif methyl ester;
2-(3-{[2-((18,2S, 4&}15 nyI cydlo] 2 2;013% iyl}ethyl] -methyl-
amino}-propyt)-1 H?ben ‘mldikoe-g-mw ac@ W
2-(32-((1 R,zR,@er@Mlyl&xrsWEiylhy/&lo[e AW 0 -y1)-ethyl-methyl-
aminc}-propyl)- 1I-l-b@toihi§ako)e -5-dayboxylic acid methy! ester;

Isobutyric acid (ﬁﬁ%ﬁ lzﬂ%iHeayzeT thf)l-?yl)—gop)?T_ethyl amino}-ethyl)-

5-thiophen-2-yH bl 2 ster,

Isobutyric acid ( R2R 4 3r(1H bengmlcazolg )%—propyl] -methyl-amino}-ethyl)-
5-thiophen-2-yl-bic (ig%

Isobutyric - acid (S enzgirﬁir(aza-ly??-bn(pﬁ-methyl-amino}-ethyl)—

5-(4-methoxy- pheayn-lﬁiiclﬂizh]@%¥rrzplhﬁﬂy 1)-pr
Isobutyric acid ((apyk)lz-ez{mt-xhéyzloimi@ﬂfp-m@@m-@ethy;-amino}ethyly
5-{4-methoxy- phquhly*cl [2.2BJact-5-en-2-yl ester;
Isobutyric acid (ﬁﬁ%ﬁﬁ—iz i[@é‘rIH &vzenr szl: ?yl)—zopﬁ-]nethyl aminojethyl}
5-(2-methoxy- phealét{cycl%Z 2. é]ﬁ;t 52n -2- y lestee S t er
151 sobutyric acid
(13, 23, 43)-2, 12-[ (3-f
urof 2, 3-b] pyridin-5-y
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032679PCT/ 1132008/ 051
woamnsse 099 - 162- 1 sobut ydc rcrmszeesesise
acid -159-
Isobutyric acid (1&,&&3?)2(8([341R)eﬁz&fﬂd{z@?—y[}&o@@rﬁethyl-amino}-ethyl)—
5-(2-methoxy-phelyteyudz3 21pnp-ehal Ber3- y | - pr
Isobutyric acid (@Wg)-)z-gz-mrh-p?@ﬁimidetl-mq_qyygmethyl-amino}-ethyly
5-thiazol-2-yH blcyﬁyﬁ WP—&D—F - 0122. 2]
Isobutyric acid (15 2R51R)—é ﬁ-{[321 H- Toméjgafl %yP—propyI] methyl -amino}-ethyi)-

5-thiazol-2-y-| blcy lo oct-5-en-; 2 I ster;
Isobutyric acid ( i Og% enzgr“nq:dlaz L 2-yl)-propyl]-methyl-amino}-ethyl)-
5-oxazol-2-yH blcy ter ( 2 { [ 3 (
Isobutyric acid ( QéR)dlzm@-ﬂaﬁtlmd;zblﬁ }lI)—ﬁﬂ))ﬁir&ethyl amino}-ethyl}-
5-oxazoh 2-yl-bicydo@ b 21026—%”2 9 st OPY | ] met

Isobutyric  acid h35|2s,4a)ﬁ=i2-m@¢}methoxy—1H -benzoimidazol-2-yli}-propyll-methyl-
amino}-ethyl)- 5—pfertylﬁ ctlo 2. Z\]Bct ?ﬁ ',f:}q
Isobutyric acld 4 }2 —i tho benzmzlda olf yi}-propyll-methyl-

amino}-ethyl)}-5- phelg bic clon 2.2Joct-5-en-2-ylester; |

Cyclobutanecarboxy iC. C|d’ %IZSSlQ-‘E)H—B3¥4—mLﬂQxy-1 H-benzoimidazol-2-yl}-

propyfl-methyl- an@f !z Iﬁ)—ﬁ phenyl-bicyclof2.2.2]oct-5-en-2-yl ester;

CydobutanecarbdeyloR, adiR, (4 BR)aR) 2. (-2-(3242]:8&10)6/ ipenzoimidazo-2-yl)-

propyl}-methyl- anﬁe}—diylﬁhr@qﬂy@dolg_mqt Fr-dasro

3,3,3-Trifluoro prdpion i (18 [3H4- enzoimidazol-2-yl)-
2-yd )iSprepyit HetHY

propyl}-methyl- anﬁé-fﬁylmr)erlyl bicycio[2.2.2]oct-5-en-2-yl ester;
3,3,3- Tnﬂuoro—pro x n 1R Zw@ -2-(2 [3—(4-methoxy— jrbenzmmldazol -2-yl}-

propyi}-methyl- amm yl icycio| oct- é
Isobutyric aC|d g IEICFII&-‘Y Rz !daQ)l 2-yly-propyl}-methyk
amlno}-ethyl)—5—p@§ltblglglo[2 2 2]001 -5-en-b- ﬁeﬁaut yr ic
Isobutyric acid a@iRﬂlR)-Z (2-{[3-(5,6-dichloro-1H- benzoimidazol-2-y!)-propyl}-methyl-
amino}-ethyl)-5- p(eﬂ{@lg@@ 2, Zb@-} en-2- Q&t{ i2- [ 3 -
Cyclopropanecari)ogl'e qzﬂq ﬁ@;}s,ﬁ%z (%[i EE 8- I’tloa -benzoimidazol-2-yl}-
propyl]—methyl—aniin }—etlﬁlé’itp i blcy !];l)ct-I

dichlol

Cyclopropanecarli)o lic gmd 1 2R 4 ro: benzoimidazol-2-yl)-
propyl}-methyl-amin }-ethyl)— Io[2 ]og ¥69L

Isobutyric acid 1% 232;}@@-&3155‘le%m0xy2m Qénloumldazo! 2-y1}-propyli-methyl-
amino}-ethyl)-5- p%S/tbSyElq[Z 2.2Joct-5-en-2-yl ester;
Isobutyric acid (1R, %bﬂ@yﬂdmmeamh@}benzoimidazol—Z—yI)—propyl]—methyl—
amino}-ethyl)-5- peehyﬁc@c@ 2. q_c@-)i—en Z{I ezter -is
Isobutyric  acid 0 8 (%—{[ﬁ(s- th 1H-| yliy-propyl]-methyl-
ammo}—ethyl)—s—prg}thyclg 52 Ci- 5 E Z)r lﬁ?yﬁTgBZ‘EZ

enyk

10bi cycl o[ 22. 2] oct - 5-

en-2-yl ester;
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| sobutyric acid
woasnsze (13, 2R, 45) - 2- [ 2- ({ 34 fcrmsosnsiso
3- met hoxy--Z¢-net ho) Wre
Isobutyric  acid t(hyFlA'R)Z-'('Z@inlgtyol(yﬂFpuEnQ)piiaQ)Q-yl)—propy!]—methyl—
amino}-ethyl }S-pﬁérlyl)ﬂcyclo[z.2.2]oct-5-en—2—yl ester;
Isobutyric acid fmﬁhy}(z-{[a(hTiIeWpfthweitnidazol—2—yl}propyl]—
Zj::;yt;:::n ":c);et:hl W%@mﬁ?g 22@1{ WI*YISS&ES rgleldazol 2- I)—pro I}
flﬁw gygf 8 -yl}-propy!

methyl-amino}-ethyl cyclof2.2. 2 en 2-

Isobutyric  acid ig giﬁé j[(i (7‘gtho L Zzoxﬂgazol 2-yl)-propyl}-methyi-
amino}-ethyl)-5- plgrﬁlto @5052 2. o§ QQW eyt Cc ac I d

Isobutyric acld( 182]32182 é—B}?‘eMZH‘ bén%oard* (2 -yl)-propyl}l-methyl-
amino}-ethyl)5-piBmyiaB o 020y s-Raneed-hoxyne

Isobutyric ~ acid{ hy;ts AD2-(PHETMANY v—lwpiw&—yl)ethyl}-methyl—

ammo}—ethyl)—S-pszr)yl blcyclo[2 2.2]oct-5-en-2-yl ester;

Isobutyric actd 7 meth 1H benzmml i-2-yl)-ethyl]-methyl-
amlno}-ethyl)-s—phen I ??jc‘ﬁ) eng st r dizf

Isobutyric acid (15&? g 2 {[3 ( roQ)Q/ HA- ngmhMaE(lz -yl)}-propyl]- methyl-
amino}—ethyl)—5—pﬁer5|'bl% LhdsS2phenyl -

Isobutyric acid (GPICARR]edls Pisordodo@OHt- berEmm@aﬁu-z yl)-propyl-methyl-
amino}-ethyl)-5- p@»yly'dycloe gt]o@p -gn-2-yl ester;

Isobutyric ach 2(_151} 'ﬁ'gt(zw r |§oﬂ‘yr@§]1wpeldazol 2-yl}-propyl-

methyl- amlno}—etl’atﬁptﬁnyl -bicyclo[2.2.2]oct-5-en-2-y! ester;

Isobutyric  acid 2| (7-1 idazol-2- yl)—propyl
methyk amxno}—etl(y ):—IB-ngieiy éy£3( Z etr?; 1b§12f2

Isobutyric acid ~ n&‘éh [3 (1- )ﬁlt%chinmzﬂz -yl)-propyl]-methyl-
amino}-ethyl)-5- pﬁ@l@ Lycloaz g(ol) €h-2-yl ester;

Isobutyric  acid [0 mp%}ﬂz{mﬁywm (@rfzid420ER-y!)-propyll-methyl-
amino}-sthyl)-5-phegitbifyyeB 2 Be-pherigrts- bi cyc

Isobutyric  acid | 5?63)2 (221 brtffnoxng t@rﬁmmgazcyz ylypropyl] methyl-

amlno}—ethyl)—Bp nyl-higyelo] 2non—8—en—6—yl ester;
Bt

Isobutyric acld 2’ (7-methoxy-1H- benzcumldaqu 2-yl}-propyi]-methyl-
amino}-ethyl)-8-phel 2;& éﬁi &‘Y;ni 6- yI ererp pl on

3,3,3 Tnﬂuoro—prcglon icn (1S,58,6S)-6- (2-{[3—(4-rheihoxy—1 H-benzoimidazol-2-yi)-
propyl]—methyl-arrﬁnJ}-R]yI%R;e4IR)ydoﬁ.2.2ﬁn2v8-@u-6-(l 4ter;
3,3,5-Trifluoro-priBk N@X (RIS @HIF O PRy (hepenzoimidazol-2-y)-
propyl]—methy}-anzmg—iathyl@_pyrylzlgyclo[fs .2.2]non-8-en-6-y! ester;

lsoi):tlyrlc ac:i “%?;—ﬁ e?jﬁyw,[z 22??%(%1[;1!? yI 1iéh[eﬁonudazcl -2-yl)-propyl}-
methyl-amino}-¢f en hy/ o

1ster b i c
ycl o[ 2. 2. 2]oct 5 en- 2
-yl ester;
Isopropyl-carban1c
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| sobutytic acid
WO 2008/132679 ( 18 y 26 y 46) -2- ( 24[ 3- ( Act2008/051599

. 7- di met hosey- 1H benzo
Isobutyric acid J1 &,Mﬂ[lﬁ—@-%fh(yyl)‘néthp—ﬁI—Qﬂ%imidazol-zyl)-propyl]-
methyl—amino}—ethylr—EBltek}l}&l:y&m.dﬂﬁ.*—en—ﬁltet%y| ) =
Isobutyric acid5-(1ptﬁsﬂydz—&zbk—@y@y{p'(av[ylgethyﬂ—?thylfamino}ethy!ﬁ-
phenyl-bicyclo[2. @]om -2Fpston - 2- y 1
Isobutyric  acid e §f @IAR) -2~ %ﬂzgéﬁﬂw?ﬁtyltethyl -ethyl-amino}-ethyl}-5-
phenyl-bicyclof2. t 5-en- é -yl ester;
Isobutyric acid 4-dimethoxy-phenyl)-propyll-methyl-amino}-ethyi)-5-
phen;ly blcyclo[Z(E :Fg _{ig é é § (
Isobutyric acid 1;2'R )- ma@-wtﬁoljkdénb)%m]aéthyl amino}-ethyl}-5-
phenyl-bicyclo[2. mo&iﬁz Dleste? - Yy I ) propy 1]
Isobutyric acid € m{;sbvpﬂ-{[s -(3,4-diethoxy-phenyi)-propyll-methyl-aming}-ethyl}-5-
phenyl-bicyclof2. %m q—mﬂ i eéqr h | ) - 5 p h e n
Isobutyric acid (I1 R, 2611!28: ?C{[F 61 thog phz-Tl)ar&Dfl] m%hyl amino}-ethyl)-5-

phenyl-| blcyclo[2 2 2 oct yI e ter

Isobutyric amd 21{%[( f_urz%% E]pyndlr! -5-yi-propy!}Fmethyl-amino]-ethyf}-5-
phenyl-| blcyclo[Z egtér ac I

Isobutyric acid (6R:b84R2262—[(4|6<)mapyr(i |254I[praiyl){m4hyl—amino]—ethyl}—5—
phenyl-bicyclof2.2, 205 43h-Syrebtd: f f | LOT oet hy

Isobutyric  acid - (_1_5Hs @gﬁzzr@ihwﬁ EhatyEyrol2. Palpyridin-5-yi)-propyll-

amino}-ethyl}-5- plgrfeyl Ft Ren -2-yl ester;

Isobutyric ( ethyl- yridin-5-yl}-propyl}-
amino}-ethyl)-5- ph I bl %Erw hl 052 %p

Isobutyric )—p(Y{B 3 Qethry 22n'etl%xymethyl -2-methyl-

proplonylamlno)—;}ogﬁ:rlefh mﬁopemng—Melyl lﬁySlI[ZQ E]oct 5-en-2- -yl ester;
Isobutyric Laob Ut1y1'RI4E{)‘wZ @iB26lethoxy-2-methoxymethyl-2-methyl-
propionylamino)-;fo&leeﬂﬂmiﬂaﬂ-_e}hg}s-@em(-bzycl@32]((ct—5—en—2-yl ester;
Isobutyric acid (ZE,ZEALSb?'r(2s[3-(briwf1qu[jﬂfh&?mitnmin0)-propy|]—mefhyl- ‘
s SN PR (AT o

Isobutyric acid ( )ZR ARY2-(2 3(I2 ethoxyZmethyI proplonyl ino)-propyl}-methyl-
amino}-ethyl)-5-pheryl-bi rlo en-2-yl ester;

isobutyric acid (1SSEVR LI . ﬂm;tr[/] ggpgn;lanlyo!—p)opy[] -methyl-amino}-
ethyl)—S—phenyl—biEy&[Z phaaéﬁk,bas@ yC | 0
Isobutyric acid (Qe]zmt-z-(ﬂsu ezf]iemanyl yo:blonylammo)—propyl]—methyl—amino}-v
ethyl)-S-phenyl—bie@@.@?]os:t—&ein-gw?jt yr iC
Isobutyric  acid ae?,26,4S)—2—{2-[methyl—(3—pyn'din—3—y|-propyl)—amino]—ethyl}-s-phenyl-
bioydol2 2201218 9B, 46) - 2- [ 2- 6344-
( 2- met hoxy- et hoxy) - 1H
- benzei m dazol - 2-y1] -
propyl | met hyl -am nc) -
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| sobutyric acid

WO 2008/132679 ( 1R, 2R 4R, 5R) -2- ( 2- 1 ders2oosiosisos

3- (1H benzoe-m dazol - 2
Isobutyric  acid ~ NQ&,ZRM{Q@WL(KJ}EMQM&W%}-ethyl}&phenyl-
bicyclo]2.2.2]oct- -4 emﬂ.l)ester
Isobutyric acid (B RsAgH- ()z-ﬁsﬁ-ﬁpdneemty micabpi-2@)p@oyi-metnyr- amina}-
ethyl)-5-phenyH blby@P .2Ro@5- R hOEit- 2 - y 1
Isobutyric acid (1é§?~[4l@? (2~ {{3 (45 FI§%1WWOrZé[)-pmpy]] methyl-amino}
ethyl)-5-phenyl- bl ]oct 5—en—2 -yl ester;
Isobutyric acid (1 (3- uin, yl- pr yl) thyl-amino}-ethyi}-5-phenyl-
bicyclo[2.2. 2]oct %Zs é—g ng g% i F -~
Isobutyric acid (1R, £R1Ik}|2-{@@nz;@1lohm yqapa)grgthylgmmo]—ethyl}ﬁ -phenyl-
bicyclol2.2.2loc-3eh-Jre@F; OPY 0- net hyl - am
Isobutyric  acid n@)ZS-4S)-2-{2 -methyl-(3-quinolin-3-yl-propyl}-aminol-ethyi}-5-phenyl-

bioyslof2.2.2loct-Fesp-Hp@c 5- phenyt - bi cycl

- Isobutyric acid (51?2? 4?—2—%]m6%lt(3 qL2]0|IVP’| propyl}-amino}-ethyi}-5-phenyl-

bicyclo[2.2.2]Joct- 5 -e
Isobutyric acid (%
bicyclof2.2:2Joct- @eﬁ:d Ciste ]

Isobutyric acid ((1 EéA%—B{Z—ﬂ!R}yI@%}nUIi24'—yl(ora>yl)%rﬁino]—ethyl)—S-phenyl-
bicyciof2.2.2}oct- E?Bn—(—yllahdﬂ benzoi m dazol-2

Isobutyric  acid - (gﬁzkg,45)B{z@ﬁ(?—@athﬂ@tmhly{ymetammethyl—propionyl)-

-yI ester;
g)—Z—{Z [methyl%—qumohy -4-yh propyl) amino]-ethyl}-5-phenyl-

- methyl—amino]—prcip;f]r hyl-amino)- ethyl] -5-phenyl- bicyclo[Z 2 2]oct-5-en-2-yl ester;

~ Isobutyric acid tRﬁ 46)—2-§ ( zﬂ%‘{ -2-my t&yrz -methyl-propionyl}-
-ami -pl

methyt amlno}-proayt}- yl-bil co[2 ]oct -5-en-2-yl ester;
Isobutyric  acid gj({ eth y thoxymethyl -2-methyl-propionyl)-
methyl-amino]+ pr@y@ Fﬁ\ﬁ -amino)-ethyl]-6-methyi-5-propyl-bicycio[2.2 2]oct-5-en-2-y1

ester; | sobut yr i c add

Isobutyric  acid ((ﬂg@g,42)84248@3-5@§xyr221etr(o>@~4t[.y@-methyl-propionyly
methyl—amino]—propy(}—rl#hyl-mwﬁmﬂﬂ-a;zog*blcy@m.2.2]oct—5—en-2—y|
ester; am%Q ropyl|-meth

Isobutyric S)-2-[2- ({ J(3-methoxy-2- metl}éxymethyl 2-methyl-propionyl)-
methyl-amino}-pro| ygmeth aml 3) ethg] -5-1 mT't]hyl 6-ph nyl -bic yclo [2.2.2]oct-5-en-2-yl
ester;

Isobutyric  acid Y((?REFEM[Q)Z&({%& Q@xtxy 221'etl¥ylmethyl 2-methyl-propionyl)-
methyl-amino}-prd@yB @ - qmmd) @@]bbﬁthy B dh@/l -bicyclo[2.2 2joct-5-en-2-yl

ester; acC | d
(11R 26,4R)-2-(2-0-(1
H benzoi m dazok2-yl) -
propyll-nethyl-an1no}
et hyl) -
bi cycl o[ 2. 2. 2] oet-5-e
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15. Use of a conpound
woasnzzew OF  formula (1) * PCT/IB2008/051599
according t® claim1l,

Isobutyric acxd S ZIQ;S) 2—@ ({3-[(3-methoxy-2-methoxymethyl-2-methyl-propionyt)-
methyl-amino} pr@ﬁ%m@&ﬂ{'m&ﬁﬁ}l -pyenyk-bicyciol2.2.2]oct-5-en-2-yl
ester; acceptabl e salt

Isobutyric  acid { (ﬁl@:? 4@)@{2—({3-[@pethq§yf2-mﬂaoxymethyl-z-methyl—propionyI)—
methyl-amino} pwﬁmmwﬂ]&wﬁ@a@y@wﬁoﬁ-2-2}oct—5-en-2-yl
oster osition according to

2,2 Dlmethyl—prop{?r'lca?d fﬁ 2i QP) -2- (%{[6({1 meth(ﬁyéH -benzoimidazol-2-yl)-
propyl}-methyl-ai y 5 - [2.2.2]oct-5-en-2-yl ester;

2,2- Dlmethyl-pro:)]:z’r% léérg qu( { — -ﬁetho -1H-benzoimidazol-2-yl)-
propyl]-methyl—amln g:l l)é-%- clo[ Qﬂ)ct— :I}zgl ester;

Isopropyl-carbamt: ar0|@(a~‘:t2§m)@¥2-{[g:{—methoxy—1 H-benzoimidazol-2-yi)»-propyl}-
methyLamino}-etPF 5@ @B do@ER0@fen GR#O NI C
Isopropyl-carbamig {ciatﬂ,Z@RHmZgis-(ﬂr&t_h oxy-1H-benzoimidazol-2-yl}-propyll-
methyl-amino}-eﬂhlVWIPiMQ%.?.?@ﬁE:—en-Z-yI ester;
2—Methoxy—2—metl’iyl§refaﬁ’§ ﬂ:id gs 2¢st‘é7 Ll?étf -(4-r§*ﬂodl—1 H-benzoimidazol-2-

yl}-propyll-methyl- - hyl 5— enyl-bigyclo[2.22Joct-5-en-2-yl ester;

2-Methoxy-2-1 methyl—prop on|c ac 31 R.2R, -(4-methoxy-1H-benzoimidazol-2-
yl)-propyll- methyl— br Ehﬁgy@lalclo 2. E‘ﬁ‘o t-M&—ﬁger,

Carbonic acid 150%3[ ekt S, 2§ JSbr 2|—{[ -(l—rﬂttoky@-libgnzoimidazol-2—yl)—
propyI]—methyl—anﬂ:@ﬁ‘r‘afsdﬂerﬂﬁicyclo[z.2.2]oct-5-en-2-yl ester;

Carbonic acid isoh(yypeqr { W2®f§i'=p}p’-{[3—(®rpethoxy—1 H-benzoimidazol-2-yl}-
propyFmethsh o YRS T iRzl qom 21 s

Isobutyric acid (1§,23,4S)-2-(2-{3-(4-acetylamino-1H-benzoimidazol-2-y!)-propyl} methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2. Floct-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-yi ester;

Isobutyric acid (18,2S,4S)-2-(2-{[3~(4-chloro-1H-benzoimidazol-2-yl)-propyll-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2Joct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-3-(4-chloro-1H-benzoimidazol-2-yl)-propyl}-methyl-
amino}-ethyi)-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (18,28,48)-2-(2-{[3-(7-chloro-4-methoxy-1H-benzoimidazol-2-yl)-propyll-
methyl-amino}-ethyl)-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2-{[3-(7-chioro-4-methoxy-1H-benzoimidazol-2-yl}-propyl}-
methyl-amino}-ethyl)}-5-phenyl-bicyciof2.2.2]Joct-5-en-2-yl ester;

Isobutyric acid (18,2S,45 }-2-(2{[3-(4.6-dimethoxy-1 H-benzoimidazol-2-yl)-propyl}-methyl-
amino}-ethyl)-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl ester;

P
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Isobutyric acid (1R,2R,4R)-2-(2-{[3-(4,6-dimethoxy-1 H-benzoimidazol-2-yi)}-propyl]-methyl-
amino}-ethyl)-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (18,285,48)-2-(2-{[3-(4,7-dimethoxy-1 H-benzoimidazol-2-yf)-propyl]-methyl-
amino}-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R4R)-2-(2-{{3-(4,7-dimethoxy-1 H-benzoimidazol-2-yl}-propyll-methyl-
amino}—ethyl)-S—phenyl—bicyclo[2.2.2]od—5—en-2—yl ester;

Isobutyric acid (18,25,4S)-2-(2-{[3-(4,6-bis-Irifluoromethyl-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-1 H-benzoimidazol-2-yl}-propyl}-
methyl-amino}-ethyl}-5-phenyl-bicyclof[2.2.2]oct-5-en-2-yi ester;

Isobutyric acid (18,2S,48)-2-[2-({3-4-(2-methoxy-ethoxy)-1 H-benzoimidazol-2-yl}-propyl}-
methyl—amino)—ethyl]—S—phenyl—biycycIo[2.2.2]oct—5—en—2—y| ester;

isobutyric acid (1R,2R,4R)-2-[2-({3-[4-(2-methoxy-ethoxy)-1 H-benzoimidazol-2-yl]-propyl}-
methyl-amino)-ethyf]-5-phenyl-bicyclof2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1 S,ZS,4S)—2—(2—{[3-(4,5-dimeth6xy-7—methyl-1 H-benzoimidazol-2-y1)-
propyll-methyl-amino}-ethyl)-5-phenyt-bicyclo[2.2.2]oct-5-en-2-yt ester;

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

Isobutyric acid (1 S,58,BS)—6-(2-{[3—(7—methoxy'-4-methyl-1 H-benzoimidazol-2-yl}-propyl]-
methyl-amino}-ethyl)-8-phenyl-bicycio[3.2.2Jnon-8-en-6-yl ester; .
isobutyric acid (1 R,5R,GR)-S—(2-{[3—(7—methoxy—4-methyI-1 H-benzoimidazol-2-yl)-propyl]-
methyl-amino}-éthyl)—8-phenyl-bicyclo[3.2.2]non—8-en-6-y| ester;

lsobutyric acid (1 S,ZS,4S)—2—(2—{methyl—[3-(4;tﬁﬂuoromethoxy-1 H-benzoimidazol-2-yl)-
propyl}-amino}-ethyl)-5-phenyk-bicycio[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R)-2-(2{methyl-[3-(4-trifluoromethoxy-1 H-benzoimidazol-2-yl)-
propyll-amino}-ethyl)-5-phenyl-bicyclof2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1S,5S,6S )-6-(2-{[3-(4,7-dimethoxy-1 H—benzoimidazol-2—yl)—propyl]-niethyl—
amino}-ethyl)-8-phenyl-bicyclo[3.2.2Jnon-8-en-6-yl ester;

Isobutyric acid (1R,5R,6R)-6-(2-{[3-(4,7-dimethoxy-1 H-bénzoimidazol-2-yl}-propyfl-methyl-
amino}-ethyl)-8-phenyl-bicyclo[3.2.2Jnon-8-en-6-yl ester;

isobutyric acid (18,28,4S)-2-(2-{methyl-[3-(4-methyl-5-phenyl-1 H-imidazol-2-yl)-propyl}-
amino}-ethyl}-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl ester;

tsobutyric acid (1R,2R,4R)-2-(2-{methyH3-(4-methyl-5-phenyl-1 H-imidazol-2-yl)-propyll-
amino}-ethyl}-5-phenyl-bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (15,28,48)-2-[2-({345-(2-methoxy-phenyl)-1 H-imidazol-2—yl]—propyl}-
methyl-amino)-ethyi]-5-phenyl-bicycio[2.2.2]oct-5-en-2-yl ester;
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Isobutyric acid (1R,2R4R }-2-[2-({3-{5-(2-methoxy-phenyl)-1H-imidazol-2-yl}-propyl}-
methyl-amino)-ethyl}-5-phenyk-bicyclo[2.2.2]oct-5-en-2-y! ester;

Isobutyric acid (1R,2R,4R,5R)-2-(2-{[3-(1H-benzoimidazol-2-y!)-propyl}-methyl-amino}-
ethyi)-5-phenyl-bicyclo[2.2.2Joct-2-yl ester ;

Isobutyric acid (1S,28,45,5R)-2-(2~4[3-(1H-benzoimidazol-2-yl}-propyl}-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester ;

Isobutyric acid (1R,2R,4R,58)-2-(2-{[3-(1H-benzoimidazol-2-yl}-propyl}-methyl-amino}-
ethyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (1S,28,48,58)-2-(2-{13-(1 H-benzoimidazol-2-yt}-propyl]-methyl-aminc}-
ethiyl)-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

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

Isobutyric acid (1S,28,4S)-2-(2-{[3-(1H-benzoimidazol-2-yl)-propyl}-methyl-amino}-athyl)-
bicyclo[2.2.2]oct-5-en-2-yl ester;

Isobutyric acid (1R,2R,4R,5R}-2-(2-{[3-(1H- benzmmldazol 2—y|)—propy|]—methyl amino}-
ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2joct-2-yl ester;

Isobutyric acid (15,25,48,58)-2~(2[3- -(1H- benzmmxdazol -2-yl)- propyl] methyl-amino}-
ethyl)-5-methoxy-5-phenyl- bncyclo[2.2.2]oct 2—yl ester;

Isobutyric acid (1R,28,4R,58)-2-(2<{[3-(1H-benzoimidazol-2-yl}-propyl}-methyi-amino}-
ethyl)-5-methoxy-5-phenyl-bicyclo[2.2.2]oct-2-yl ester;

Isobutyric acid (18,2R,48,5R)-2-(24[3-(1H-benzoimidazol-2-yl)-propyl}-methyl-amino}-
ethyl)-5-methoxy-5-phenyl-bicycio[2.2.2]oct-2-y! 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,48,55)-5-(2-{13~(1H-benzoimidazol-2-yl)-propyl}-methyl-amino}-
ethyl)-3'H-spiro(bicyclo[2.2.2]octane-2,1-isobenzofuran)-5-yl ester;

Isobutyric acid (1 R,ZS,4R,5R)—5—(2—{[3-(1 H-benzoimidazol-2-yl)-propyl}-methyl-amino}-
ethyl)—S‘H—spiro(bicycl0[2.2.2]oéfane—2,1'—isobenzofuran)—S-yI ester; and

Isobutyric acid (18,2R,48,58)-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 (l) 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 (I) 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 (1) according to claim 1, or of a pharmaceutically
acceptable sait thereof, or of a pharmaceuticat'comiposition 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.



