- 2 JUN 2006 -1- Acetylene derivatives having Md uR5 antagonistic activity
The present invention relates to novel acetylene derivatives, their
preparation, their use as pharmaceuticals and pharmaceutical conpositiUdiri8ls
containing them More particularly the invention provides a conmpound of
formrulal CA~Y -' ~y R XR Il NI wherein mis Oor 1, nis O or 1
and A is hydroxy X is hydrogen and Y., s hydrogen, or A fornms a single bond
with X or with Y; RDis hydrogen, (C1,)alkyl, (C1i.,)al koxy, trifluoromnethyl,
hal ogen, cyano, nitro, -COORL wherein RL is (Cl4)al kyl or -COR2 wherein R2
I's hydrogen or (Cl.,)alkyl, and Ris -COR3, -COOR3, -CONR R5 or -SO02R6,

wher ei nAE&tylenedérivatizbsk hayinQBAGIIRS/ aritagdhigtic activityt i onal | y substi t ut ed
phenyl, 2-pyridyl or 2-thienyl, R and R5, independently, are hydrogen or
(Cl.,)alkyl and R5 is (Cl4)al kyl, (C3.7)cycloal kyl or optionally substituted

phenyl, Tt% pileséerrll ig\geo oh réiéteg %L hbge?laléé/tlyleﬁg gerivatives, their preparation, their use as

pharmaceuticals and pharmaceutical compositions containing them.

More particuiarly the invention provides a compound of formula |

wherein

misOori,

n is0or1and

A is hydroxy

X is hydrogen and

Y is hydrogen, or

A forms a single bond with X or with Y;

Ry is hydrogen, (C,.4)alkyl, (Cq4)alkoxy, trifluoromethyt, halogen, cyano, nitro, -COOR,
wherein R, is {C;4)alkyl or —COR; wherein R; is hydrogen or {C4.4)alky}, and

R is —-COR;, ~COOR;, —-CONRyR;s or ~-SO;Re, wherein R; is (C.4)alkyl, (Caz)cycloalkyl or
optionally substituted phenyl, 2-pyridyi or 2-thienyl, R; and Rs, independently, are
hydrogen or (Cy.4)alkyl and Rs is (Ci.¢)alkyl, (Caz)cycloalkyl or optionally substituted
phenyl,

R’ is hydrogen or (Ci4)alkyl and

R"is hydrogen or (Ci4)alkyl, or

R’ and R” together form a group ~CHz-(CHz),-
wherein p is 0, 1 or 2, in which case one of n and p is different from 0,

with the proviso that Ry is different from hydrogen, trifftuoromethyl and methoxy when mis 1,

nis 0, Ais hydroxy, X and Y are both hydrogen, R is COOEt and R’ and R” together form a

group ~(CHz)z-,

in free base or acid addition salt form.



R. is hydrogen or (Cl4)alkyl, or R "and R' together forma group -CH2-(CH2);
wher ei n Gase#-32141%r 2, in which case one of n and p is different f&@mUN, 2006
with the proviso that Ra is different from hydrogen, trifl uoronethyl and
met hoxy when mis 1, nis O, Ais hydroxy, X and Y are both hydrogen, R is
COCEt and R and R' together forma group -(CH2)2-, in free base or acid
addition salt form Case 4-32141 A -2 22 JUN 2006 On account of the
asynmetrical carbon atons present in the conpounds of forrmula I and their
salts, the conpounds may exist in optically active formor in form of

m xtures, of optical _isoners, e.g.  in formof. racem c mxtures. Al optical
somer s I PeBHe ¢ e anRREA o AR 8 eeRLnrfE SnpoThdsiot Ifdue) nd " L e
p [1 esent éﬂa‘ilvmkj lh? coi;ipoandmhh gkis'a'fa m?d:allybrmvd fmmgt iroform m@n'iixie&saofmpgc‘ais s for
t he production of, e conmpounds. 0 r .l and their salts,. whic

conph 1 B0 & dp I fRaPe TS0l ePI R SameE Sum sl e D HEd the

wher ei nravengic hodire are ptet indprésepipentih, of formula Il O R® R | N~
C(CH,). CH( R11 wherein m n, R R and R' are as defined above, with a
compound of formula I I | R wherein Ro is as defined above, or CaCH 111 b)
for theps ashier b th@ ifvBARMAdviabs b ProBekafdr thé BroduBtich dfIRdBorpBLRE & bond

with X or
formula | and their salts, which comprises the step of

a) for the production of a compound of formula | wherein A is hydroxy, reacting a compound

of formula ll

R" ?,
N

il
{CH,)n CHz.{ \R

wherein m, n, R, R’ and R" are as defined above, with a compound of formula Il

O
]

CH I
RO

wherein Ry is as defined above, or

b) for the production of a compound of formula | wherein A forms a single bond with X or

with Y, dehydrating a compound of formuia | wherein A is hydroxy,
and recovering the resulting compound of formula | in free base or acid addition salt form.

The reaction of process a) can be effected according to conventional methods, e.g. as
described in Examples | (step e), 2 (step d), 5 (step b) and 8.

The dehydratation of process b) leads to a mixture of a compound of formula | wherein A
forms a single bond with X and a compound of formula | wherein A forms a single bond with

Y, which are subsequently separated according to conventional methods, e.g. as described



wi.th Y, deh tiLng a conpound of fornmula |I wherein A is hydroxy, and
recover iH a%%tﬁ4gghlting compound of fornula | in free base or acid Aaddi #i0bn
salt form The reaction of process a) can be effected according to
conventional nethods, e.g. as described in Exanples | (step e), 2 (step d),
5 (step b) and 8. The dehydratation of process b) leads to a mxture of a
conpound of fornula | wherein A forns3x single bond with X and a conpound
of formula | wherein A fornms a single bond with Y, which are subsequently
separated according to conventional nethods, e.g. as described Case 4-32141
A -3 i nifxampIesess ad g0d 10. - 2 JUN 2006 A so obtained conpound of formula
| can be converted into another conmpound of fornmula | according to
conventional nethods, e.g. as described in Exanples | (steps f and g), 4 and

7. Vorkiang, db?ai@&fﬁéerﬁﬁ&hid%? fﬂi’gﬁsiﬂ%’{]ﬁa? %@Pﬁgg@irﬁ&aﬁ&ﬁe%ﬁ{&éﬂ%‘? o AN

purification o conmpou may be carried out In

accor dagewrdiog kneaunvepliongb methess, a\gi 25 dersribedin Bamplest(gtaps fgnd@)céand Yom t he
free bases in known manner, and vice versa. Conpounds of formula | in
optically pure formcan be obtained fromthe corresponding racenates

accor di Wprkiog welthe tezction mixberes acersdingita therabiove processgst arckpurificatioreofdber t i ng

materia . tartir ' dlIll are
noan orSmEghss o Gtangd Frel e et SR okt e e R Bbony BB
procedures. Conpounds of fornmula | obtained in accordance with the
above-dgscrihed process,can be onverted,into. gt her conpounds.of fornula I
e ot Ania AR el R o8 Mediea FRMBR R RsRe i koW R ARt vt o
other acid addition salts or into the free bases in a manner known per se.
The conpounds of formuyla |, .includi t heir i.d ditjon salts,. may al so be
bt af nedoTROuIS onTBlts Fimpipab e g tecttinibed Ramebe FoResnsdEird; o
cr yst al facematez accbrinpiorisi-lpfown@rodddards. Ansrnbidily, ophcdlivporistagingl v

[ dition salts, hereinafter referred to as agents of the

acceptabl e acid ad
i nvent i’@ﬁ?e"éﬁstﬁ%atle YSeduabl e phar macol ogi cal properties and are therefore
useful as pharnmaceuti cal s.

The starting materials of formulae il and 1ll are known or may be obtained from known
compounds, using conventional procedures.

Compounds of formula | obtained in accordance with the above-described process can be
converted into other compounds of formula | in customary manner.

Resulting acid addition salts can be converted into other acid addition salts or into the free
bases in a manner known per se.

The compounds of formula |, including their acid addition salts, may also be obtained in the
form of hydrates or may include the solvent used for crystallization.

Compounds of formula | and their pharmaceutically acceptable acid addition salts,
hereinafter referred to as agents of the invention, exhibit valuable pharmacological
properties and are therefore useful as pharmaceuticals.

in particular, the agents of the invention exhibit a marked and selective modulating,
especially antagonistic, action at human metabotropic glutamate receptors (mGIiuRs). This
can be determined in vitro for example at recombinant human metabotropic glutamate
receptors, especially PLC-coupled subtypes thereof such as mGIuRS5, using different



In part{zculg_rg 22\ agents of the invention exhibit a marked and sel ective
nodul at ﬂ“éﬁ gg% al l'y antagonistic, action at human netabotropi c ghujmmsgse
receptors (mM3d uRs). This can be determined in vitro for exanple at

reconbi nant hunman net abotropic glutamate receptors, especially PLC coupled
subtypes thereof such as nd uR5, using different Case 4-32141 A -4 - 2 JUN
2006 procedures |ike, for exanple, meadurement of the inhibition of the
agoni st induced elevation of intracellular Cat' concentration in accordance
with L. P. Daggett at al., Neuropharm Vol. 34, pages 871-886 (1995), P. J.
Fl or atpratedurés liRé doraxampie, iidasufemenp obbe ifibifich 61tAS @honikt ibYlucedrblgvdtionat i on

to what extent the ggonist induced elevation of the inositol osphat e
Lo now st IERIHRT Gl Sanaa AIGE Tl gardanes iR ib, By Pagett Stl; Naurgphagh. Vo
Phar mac®y, payes 872886 (19835,P.30 B1op 82al,, U1 RBdlochém. Vol. BAYIRIES 581631 996) or by
Neur opharm Vol . 67, pages 58- S‘gﬂg“rmfm?&dand references cited therein.

| sol at i ¢teraHRRISRIP gHepftha@ <ipyelipr of tiednesielrhosabateuinavesat ent
No. 5, i§%itﬁf@3iaﬁ5ﬂs€ﬁ$&%ﬁﬂq{ﬁo%pﬁl et &1 HUAVE %Eﬂﬁaﬁ.%].'ﬁ??ﬁéé&eésé-ﬁk the

inhibition o e quisqual ate-induced | nositol Eg?s hat e nover, neasured

“in recditBPhaht PcBrogetiat s eNsuraghamiiiol RZapegesaifutl (1E9RMardrelgrsnceseiad The
agent s tﬂ&rg’irh?scﬂé‘t\éﬁlrﬁd ?ésgioh*b?'hﬁifn‘aﬁ‘?n@%ﬁféﬂlb%@s %Fbedéécﬁﬁé&rfﬁﬂgs-@iatgitw ders
W t f the g ter a

assocl ate Irregularities o ut a ?IC Sl gn transm ssi on,

and of 182395 Seleciethagenisradhesinventignshew 1€ Valugs Tardhg mhiditipp attheRS.

Di sord i ' [ ot Al ' ' :

Cr anom oy Baras e Mokl shESHINTG/RE, iRashiy FrbbPih e ool BBG, ccute
i scheni lsGluRSad @boutdind tisalwubE0pMe  eye, nuscl e spasns such as |ocal or
general spasticity and, in particular, convulsions or pain. Nervous system

~disorders nediated full or in part by nd uR5 are for exanple acute,
t r aumatThe agehtsbf tbaiinvedtigrearerntberefoze psefokn dlestredtmentoindisarders asgotieted withch as

Par ki nsgn' di S e i) e. nt Al.zhei ner.' s _di sea Junt.i ngton's
chorea, ﬂ@ﬁ?t}eﬁpﬁ?@e glgfagrpaé%r%mgs‘ﬁ%] &gﬁ%ﬂg 'an'natﬂrgts?fﬂe@%é% |S§§%§E'i @g&ﬁé%hi atric
di seasasnediaied falbosiolpartdyymm@hiRs. and anxi ety, depression, pain, itch and drug
abuse, e.g. alcohol and nicotine abuse and cocai ne use disorders.

Disorders associated with irregularities of the glutamatergic signal transmission are for

example epilepsy, cerebral ischemias, especially acute ischemias, ischemic diseases of the

eye, muscle spasms such as local or generai spasticity and, in particular, convulsions or

pain.

Nervous system disorders mediated full or in part by mGIuR5 are for example acute,
traumatic and chronic degenerative processes of the nervous system, such as Parkinson’s
disease, senile dementia, Alzheimer's disease, Huntington’s chorea, amyotrophic lateral
sclerosis and multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety,
depression, pain, itch and drug abuse, e.g. alcohol and nicotine abuse and cocaine use

disorders.

The usefuiness of the agents of the invention in the treatment of the above-mentioned
disorders can be confirmed in a range of standard tests including those indicated below:

Activity of the agents of the invention in anxiety can be demonstrated in standard models
such as the stress-induced hyperthermia in mice [cf. A. Lecci et al., Psychopharmacol. 101,
255-261]. At doses of about 0.1 to about 30 mg/kg p.o., the agents of the invention reverse
the stress-induced hyperthermia.



The useguides518{ st he agents of the invention in the treatnent of the
above-nentioned disorders can be confirned in a range of standard teésf 7006
i ncludi ng those indicated below. Activity of the agents of the invention in
anxi ety can be denonstrated in standard nodels such as the stress-induced
hypertherma in mce [cf. A Lecci et _al., Psychopharmacol. 101, 255-261].
At doses of about 0.1 to about 30 ng/k§ p.o., the agents of the invention
reverse the stress-induced hypertherm a. Case 4-32141 A -5 - 2 JUN 2006 At
doses of about 4 to about 50 ng/kg p.o., the agents of the invention show

r ever saht dases of about 4cdorabbut & mofkg\rent thergaptsiaf thecipventippehawgeversaldff . J.

Donner e OS] ‘ = ) : :

Neur osc) Snd CppleRE YA FCR) indited HPattele1oh S 0B el ol elitogoionce o

t he app4DGOBRA98 (1832 @nd\G.1.| Woblf, Naureseiange $2, 32¥p33M({1984)lpon, for exanple, the
conpound enpl oyed, the host, the node of adm nistration and the nature and
severity of the condition being treated. However, in general, satisfactory

r esul t sFerreliahe abdve mentidnediirdidationg, dhdapprbpridte ddsage will dhcoyrselosgge of from

about 0,5 tq, about , 100 / ani mal body wejght, ILn,|arqggr mal s... for
o cehehling LBah, foF St dHa SPirFBlnd SaeV A% pastane R of BRI BsGaons 1 o
1300 _rrg?ndonhgfn_amg lapd gbfjun(tjy dfGthé oomhmrz bet’iaﬁg)ﬁemd.gﬂow‘em, mmﬁpbaﬂgmmn* ently
aam ni ster In, alvi ded  .doS 0, I nes.,.a day or, I n Sus | r ease
form EeUEDANERIE (R DCERE @ BF abireg at A Fesaaeo! TP AR A-SIaboME ovi dos
an ageniomh?h(g_%nirhél%ﬂ? weght.of laigér rasmmalkh fr BREMPIel HimhansS al indidatéd @aily _
treatment of  dj sorders associ ated rregul arities of the glutanatergic

with i
si gnal 99s888/§ '§§H‘%Fﬁr‘_9§r§'ﬁ’"bfb%t5\%t]§0%9§t- aigferpRlyabavisi0 toahomt 2008 meiofor i n
part bythglebiipgaund BénveRisAtl sdintered BT diVilEle8odditipie @ tithed dagenin sthried
invention, in the treatnent of disorders associated with irregularities of
the gl velg@&e &8¢ signal transmission, and of nervous system di sorders
mediated full or in part by m3d3 uR5. Furthernore the invention provides the
use of an agent of the invention for the manufacture of a pharnaceuti cal
conposi hiasRorgarsey ik thepregring: theresant inyentignslsaenovidas 38 @oaRie the t h
| T r eguliaydrtioR Sordiseldi® SHfBBEIIRED LS. H HE YealnéHl DFHIRSIdRRs adtReiafiy WE{ vous

system di sorders o o ]
irregularities of the glutamatergic signal transmission, and of nervous system disorders

mediated full or in part by mGIuRS.

The invention also provides the use of an agent of the invention, in the treatment of
~ disorders associated with irreguiarities of the glutamatergic signal transmission, and of
nervous system disorders mediated full or in part by mGIuRS.

' Furthermore the invention provides the use of an agent of the invention for the manufacture
of a pharmaceutical composition designed for the treatment of disorders associated with
irregularities of the glutamatergic signal transmission, and of nervous system disorders
mediated full or in part by mGIuRS.

In a further aspect the invention relates to a method of treating disorders mediated full or in
part by mGIuR5, which method comprises administering to a warm-blooded organism in
need of such treatment a therapeutically effective amount of an agent of the invention.

Moreover the invention relates to a pharmaceutical composition comprising an agent of the
invention in association with at least one pharmaceutical carrier or diluent.



medi at | pn-part by nd uR5. In a further aspect the invention
rel at e??éod%brzrg{%%d of treating disorders nediated full or in part pg”!.Uerﬂﬂﬁ
|

md uR5, which nmethod conprises adm nistering to a warm bl ooded organ

need of such treatnent a therapeutically effective amount of an agent of the
I nvention. Mreover the invention relajes to a pharnmaceutical conposition
conprising an agent of the invention Fn association with at |east one
pharmaceutical carrier or diluent. Case 4-32141 A - 2 JUN 2006 -6 The

phar maceuti cal conpositions according to the invention are conpositions for
enteral, such as nasal, rectal or oral, or parenteral, such as

intra C r ' t.0 . | QO ani.mal s (human
bei ngs. TR HTREPLRS A Ras PEETURG T R bR sl R RREE S P ERL o5 cal
_ aﬁt ive mngrasdjalealt rataboeor:li. dr pgrenteral, sﬁ%ﬂns&inﬂhmuééﬂlﬁwﬁmrm of da

ar maceut.i c accept carrier,. The dose of t.he tive ingredient
e pendadnnSiaton g Sl ing S SurEels bibaRe™ sURPA FomPage &nd
it ndi ;/i édiaﬂ@bgﬂfmﬁetdfgma pt?aﬂd'ia\tbldgi%tbl aq{ﬂhﬂr@%ﬂﬁﬁt aﬁinbcord@gmertvlhm adéigﬁﬁi_efn_tt o be

reated an e e of adm nistration. e pharppceutical c osi tions

Conpr | QU ol & BRRRRCRIGHY aPogRtea s The clrs obis sctls Bopdityeps
appr oxioiethe lspeciédol wardPBlooded ahifla), bBEYweRit,iage anddndidded conditieh, TRaatdd cal
conpositions according . to the inyention mgy be, for example, in unit dose
form dfaANaeeknetic dga, f*@r?ﬁ%ﬂsedﬂﬁéﬁﬂe&eﬁ%ﬂ 4he magg l geministratien. gy agees,
tabl ets or capsules. The agents of the invention may alternatively be
admnistered e.g. topically in-the formof a crea el or the |like, or by
i nhal at'ﬁh@rﬁhaémg‘?eq“ﬁa‘cﬁ"wpﬁéﬁe@ﬁ cerppiie frorm approximaely A PFOR3tERLi si ng an

agent Qfefeltbly MR HppRIXihAtely 88 toParprordmately 5bv% R rdrétiient 3PhAM LY cal
solution, e '%b contai ning a solubilising agent, a m croenul sion and a

suspen$PBIPosHiony aceassing i thetrventiorMay be, forrEamBiRphiNtidase fern. SEChES irer ed t o

a pH i fnd ffm 6fadﬁﬂtﬁ)u@°s, ¢iald; sﬁﬂg%?t@rie‘é, Gr‘ég@es?taﬁ?é’ts%r%b‘ﬁéﬂ@.e buffer. The

pharmaceut i cal conpositions of the preSent invention are prepared in a

manner known parse, for exanple by means of conventional dissolving,

| YOPN! el dyntd Brthd dweich HbpbheiRatRly tePAiiRisldhod B9, RIREAP RAhe 1dhFofgent s of

the invention can be admni stered either alone, or “In conbination with other
cream, gel or the like, or by inhalation, e.g. in dry powder form.

Exémples for compositions comprising an agent of the invention include, e.g. a solid
dispersion, an aqueous solution, e.g. containing a solubilising agent, a microemuision and a
suspension of an agent of the invention. The composition may be buffered to a pH in the
range of e.g. from 3.5 to 9.5, by a suitable buffer.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example by means of conventional dissolving, lyophilizing, mixing, granulating or

confectioning processes.

The agents of the invention can be administered either alone, or in combination with other
pharmaceutical agents effective in the treatment of conditions mentioned above.

For the indication pain, the agents of this invention can be used in combination with
analgesic agents (opiates) or with non-steroidal anti-inflammatory drugs (NSAIDs) such as
Rofecoxib (Vioxx®), Celecoxib {Celebrex®) or Lumiracoxib (Prexige®).



phar macgggég@bﬁggnts effective in the treatnent of conditions nentioned
above or. the indication pain, the agents of this invention can be UZS?L%I ?{]’ﬂﬁ

" conbination with anal gesic agents (opiates) or wi th non-steroidal

anti-inflamuatory drugs (NSAIDs) such as Rofecoxib (Vioxx(r)), Celecoxib

(Cel ebrex(r)) or Lumracoxib (Prexi ge(r.,)_). Case 4-32141 A -7 For the

i ndi cation nicotine use disorders, the'agents of the invention can be used

in conbination with bupropione (Zyban(r)). - 2 JUN 2006 The preferred

agents of the invention include the (-)-(3aR 4S, 7aR)-4-hydroxy-4-m

t ol yl et Fgriipe ininatioy dicotinendss disarders; thexagents of thelinventioyl capdiecuseidrinf r ee base or

phar ma addition salt form Said conmpound inhibits

t he qU|°§°3'5ﬁd’?§°é'y""'W§Eﬁ@$@@ﬁ gzyﬁé‘ﬂphosphate turnover in hm3d u5 expressing

cells with an I Cw concentratlon of 30 nM Wth the sane conpound, a stress-

|nduce hypert her m a, of 0. 09 r cd 06Cat01ng/kg
chey’%¥ O@F%‘Séféee Tvﬁﬂt}%g'n ”@ﬂﬁ"&r@% 04%37% cﬁo F4-my ng/ kg p. o.

(p < o0, t@@lbthyhyeeahhydweﬁﬁble-T—bﬁrtﬁ‘oﬁ#ﬂc%dl@eﬂh?lmslterﬂh fried ®abx onphamadelically at e

t he |nvent|og 4-321 ]¥A -8 - 2 JUN 2006 Example 1:

(-) - (3:A%caRa IQFQC' ‘I‘W‘éﬂ'bﬁﬂ?‘ 8" t ol yl et hynyl - oct ahydr o-i ndol e-1 - car boxyl i ¢

acid nethyl ester a) 1,5, 6 7- Tetrahydro |ndoI 4-one (38.4 g, 28.1 mml),

di -tert-hutyl di car bonate ( X and pot assi um tert butylate (6 g;

62. 5 nmeAlY cpHPgund '!‘BP!*%H}PQQ‘B? B'MC%@P@H" Ph tg Rnayer indim % Af ter

cool i “Qex%l'res%l?@reeﬁi@mﬁ'hﬂﬂ%ﬁ:ohb@ntfa@iéﬁbt 80 ni, With' tﬁe's&rria un@na Birésze (1 1)
and extracted™with tert | met hyl ether (4 X 500 he conbi ned

or gani dngineddwpankergya ek0.82 éro &roows reducedsiodiSGih@. Qﬁ?zﬁ)@tr%\ﬂ &okapwadeo. 51 g

gf i Zgldgwim ¢ ;af""f E\dﬁ@g gﬁérgdanhgie?%yr(gjcg'?%@g @8}5&3% C(B %Pm%y% of

1,5, 6, GaseLrr ahydr o-i ndol - 4- one- 1-

The following non-limiting Examples illustrate the invention.



car boxyl 4 | t.butyl ester as white crystals are isolated (np 84-86C).
b) 1,5, &#F%g?ﬁéﬁ%ro-i ndol - 4-one-| -carboxylic acid tert-butyl ester Z 6N b
255 mmol) and 15 g of 5% Pt on-charcoal (given in three portions of 5 g
each; 24h, 48, 72h) in 1 1 of nmethanol are hydrogenated (1 bar) at room
tenperature under stirring for 92 h. Th m xture is filtered and the

sol vent evaporated in vacuo. The residual brownish oil is purified by
chromat ography on silica gel to yield (3aRS, 4SR, 7aRS) - 4- hydr oxy-

oct ahydr o-i ndol e-1-carboxylic acid tert-butyl ester as a yellow sh oil (413
g; yield =67 %. c) To a solution of oxalylchloride (1.54 m; 17.6 nmol)
in THE (320 m) cooled to -60C a solution of DMSO (2.28 ml; 32 mml) in THE
(32 M) is added dropwi se under stirring. After 5 min a solution of

(3aRS, 4 $RarplES): {4 BaRinE TaRdtiavdrdeod rm thitiethymi-octahydroiindoled iogriicadic Seid v
ester (3.96 g; 16.4 mmol) in THE (64 m) is added and the reaction mxture
stirred | 'min at -60C. Triethylamne (11.2 nmi; 80 nmmol) is added and
the cooling bath renoved and the reaction mxture stirred for further 60
mn. The reactiqQn mxture is diel,ébed wi th et hyl acet at ,él I%‘aand washed
with sa®) NAHBE-ielwhydrgtindoi-frpn &r9, 8als@mod); diziert Hrphater(RG0ad at e

(300 m). ThenQPER PEEssiraaBH-butyRile fes; @E@n‘ﬁﬁélﬁlﬂ OMBfral\RidsHatan drielHegtegd and
evaporated in vacuo. The residue is purified by colum chromatography on
silica gel @nder rgfiwafon2thn After eraling atrasghteaneraty’e tha seardion migueeishoured ar e

col 'ected apd bﬁﬁégfg_%rﬁ‘ixi‘rﬁct&@lﬁﬁ{ﬁ térﬁfﬁ(}tﬁhgwﬂzﬁﬂﬁg(z %%%b‘rﬂle.zT e combined

Oxo- oct ahydro-1nd -carboxylic acid terf-butyl ester ; yreld = 65
% . Case 4- smapic phasgs aredripd\eveo b2, fillergd@nd evaporated in vacuo. 51 g of

(i ssol ved | RIS OarBikieiea aRd lfnely EYAEONGHN BhibrpbGlab i on Pl GeftBhGE: °CC, o
Vi S the pusjyedhhexapesthylacettte 813 Nl BAS 892 Ak) ofdl, 5T - [ @eahydro-igHeld-ope-1-
low rat o oPEERYICEHIEREN BOSY o0 finfle bhEMRrBled BOIMBBIYARY T 1 2 b1

phase consists of a m xture of hexane- ethanol 80:20 (v/v). Under the
appl i edychr ' : at QNS LE) 1t i IS~ Io%R| om a
T rst T Phct fore L aeTany e AR Rt okl SRR EREr (0 258 nf ahd

15 g of 5% Pt on charcoal (given in three portions of § g each; 24h, 48, 72h) in 11 of

methanol are hydrogenated (1 bar ) at room temperature under stirring for 92 h. The

mixture is filtered and the solvent evaporated in vacuo. The residual brownish oil is
purified by chromatography on silica gel to vield (3aRS,4SR,7aRS)4-hydroxy-
octahydro-indole-1-carboxylic acid tert-buty! ester as a yellowish oil (41.3 g; yieid = 67
%).

¢) To a solution of oxalylchioride (1.54 ml; 17.6 mmol) in THF (320 ml} cooled to —60°C a
solution of DMSO (2.28 mi; 32 mmol) in THF (32 ml) is added dropwise under stirring.
After 5 min a solution of {3aRS,4SR,7aRS)-4-hydroxy-octahydro-indole-1-carboxylic
acid tert-butyl ester (3.96 g; 16.4 mmol) in THF (64 mi) is added and the reaction
mixture stirred for 100 min at —60°C. Triethylamine (11.2 ml; 80 mmol) is added and
the cooling bath removed and the reaction mixture stirred for further 60 min. The
reaction mixture is diluted with ethylacetate {1 |} and washed with sat. NaHCO; (150
ml). The water phase is extracted with ethylacetate (300 mi). The combined organic
phases are dried over Na,S0O,, filtered and evaporated in vacuo. The residue is
purified by column chromatography on silica gel (150 g) and the fractions containing
the desired compound are collected and evaporated in vacuo to yield {3aRS,7aRS)-4-
Oxo-octahydro-indole-1-carboxylic acid tert-butyl ester (2.51 g; yield = 65 %).



from a ggeondzfhhpation collected between 20 and 40 min. After 6 injections
of a total of 27 g of racemate, the fractions containing the corresgoﬂmgﬁ
enantioners are conbined to yield 12.55 g of (+)-enantionmer and 12.Z3 @
(-)-enantiomer, with an enantioneric purity of 99% and 99.9% respectively.
The enantioneric purity is determ nedggon an anal ytical Chiral pak AD col um
(0.4 x 25 cm; nobile phase, hexane-ethanol 90:10 (v/v).

(-)-(3aR 7aR) - 4- oxo- oct ahydr o-i ndol e- 1-carboxylic acid tert-butyl ester

(

t

(

[a]o= -111.6); - (+)-(3aS, 7aS)-4-oxo-oct ahydro-indol e-1 -carboxylic acid
ent-butyl ester ( [a]p= +105.2). d2a) Alternatively
3aR t
be. obi ai hed: s VRS PARSLY DG obBNR R acRe S o S G iy clelre st o1 can
(3aRs, 4SR, ws@vem il 200 ol pf be::meyejhml Aag0dviv) a'atsw@upn@ injasted vigthe but y|
t 5 bili d
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acid tert- bt%@/j& ester _is n Exanple 1
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added. The teeautyl 85 8 14 $);S(+ - (RS, RIS )426He-6@Ah BiridaRn1-2 fRbic on of
(-)-4-oxo- octt;‘;/drgrr”?ad&ﬁe- -():ar( {)g<yl I C ezm dtert ‘ﬁ’ﬂt’w este? (3346 g; 14

nmol ) i n THEd feg-batyl ester ( [ajo= +105.2).

d2a) Alternatively (-)-(3aR,7aR)-4-oxo-octahydro-indole-1-carboxylic acid terf-butyl ester can
be obtained via the following procedure:
To 11.76g (47.16 mmol) (3aR$,4SR,7aRS)-4-hydroxy-octahydro-indole-1-carboxylic
acid tert-butyl ester in 50 ml TBME and 30g (34.8 mmol) vinyl acetate, 0.5g of
immobilized lipase from Candida antarctica (Novozyme 435) is added and the mixture
is stirred at room temperature for 24h. After filtration of the mixture, the solvent is
removed and the obtained oily residue is purified by flash chromatography. The
acetate (3aS8,4R,7aS)-4-acetoxy-octahydro-indole-1-carboxylic acid tert-butyl ester is
isolated in 47% yieid with an optical purity of >99% (GG, [a]p°=+54.6° c=1, MeOH).
The recovered alcohol {3aR,48,7aR)-4-hydroxy-octahydro-indole-1-carboxylic acid tert-
butyl ester is obtained in 51% vield and >95% e.e.(GC, [a)p®=-41.3° c=1, MeOH).
Further purification by MPLC affords the alcoho! with 99.5% purity and 99.5% e.e.

d2b) The alcohol (3aR,48,7aR)4-hydroxy-octahydro-indole-1-carboxylic acid tert-butyi ester
is oxidized to the ketone as described in Example 1c¢) to yield (-)- (3aR,7aR}4-oxo-
octahydro-indole-1-carboxylic acid tert-buty! ester.



added apdq i hey@3gtion mixture further stirred at 0-5C. After 2 h the
reaction mxture s diluted with ethylacetate (900 nl) and washed wijt fnsabs:
NaHCO8 (2X90 m). The aqueous phase is extracted with ethylacetate (400

m ). The conbi ned organi c phases are dried over Na2SO4, filtered and
evaporated in vacuo. The residue is py%fi ed by columm chromat ography on
silica gel (300 g) and the fractions containing the desired conpound are
collected and evaporated in vacuo to yield (-)-(3aR 4S, 7aR)-4- Hydr oxy-
4-mtol yl et hynyl - oct ahydr o-i ndol e- 1-carboxylic acid tert-butyl ester (4.27
g; vyi el d) = 86 a sgution oHreimnysBmeiny-bemrape-(BEF8 9628 ngngl) in THF (B mi)5. 5 (d, J

2.6-2.45 <E¥°°1€e 20560 oMoy O urgiyrt 5 g ol fefbmhgiahBlis; ) oo

(m 1H). f)added. The reaction mixture is stirred at —20°C for 2 h then a solution of (-)-4-oxo-
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?y?r(()ghl?ozfls ? do&s?f&age isyaxeracted with éﬂli yladetaie (momghm&%@mlgme? orgr?nlc phaﬁias .
a aR) - et - oct ahydr o-i ndol.e chl ori de
(336 g reginet Nesths SiTaR Ny RVRBRERS I BraOnT 6 rastiu R prARES (3 6 i -
25. 52 nmol )cdi@mn%ﬁftﬁﬁata@dpw Bn ainesé gélE{Sm(SgPéhﬂ 66 f:ta@n&@ coMEdifibig ehe Bediegr et e
(1.2 m; 15.08 muo) added, dr opwi se. of the addition,

the cool i ngCPBRPHN r?é‘ﬂ“ﬁ?&f’ %ﬁﬂje\ﬁl?erat%wtaFwosWFr(éﬂ%F&gSi R)-4riiydrog¥rct i on
mxture is 41-'rﬂ-tBlﬁéthW\ﬁ%c%bﬂndﬁé@-dﬁﬁox?ﬂt%cﬂ%?ﬂﬂﬂyﬂ@sié? (prvreyleld xgs0 ).

The agqueous_ hase IS extracted with he combi ned or gani c

phases are @k F400METDMBOPRE 8d-HAd (FhéH%acg$éhb’ aVizp kit %85-B®5vacuo.
The resi dugg m%lasrs féﬂ( )OQ%Q“FQEOJ(H)SE'GLMsgﬁ' 1645 ff,efbegos 3HE! 16414

t ol uene/ ace one 9.1 fractio contai ning the” i red Conpound are
col | ected alfd 7é‘1/)afb§5£(§ éﬂ")l ‘n13790%(mdf% eld 3.39 g of

(-)-(3aR 4S, 7aR) - 4- hydroxy-4-m tol yl et hynyl - oct ahydr o- indoI e-1-carboxylic
acid nethyl ester ield = 90 f’ﬁ) MP. = 110- 112 C. [a)p= -20.6 (c = 1,
met hanof}) . @@@Rm%%gam-}xlydm -m-toly: ethynyl-octahydro-mdole—1-carboxyhc acid fert-

butyl ester (4.27 g; 12 mmol) is dissolved in a solution of 1M HCI in ethylacetate (240

ml) and stirred at room temperature for € h. After completion of of the hydrolysis (TLC)
the solvent is evaporated in vacuo fo yield (-)}-(3aR,4S,7aR)-4-Hydroxy-4-m-
tolylethynyl-octahydro-indole hydrochloride (3.39 g; yield = 93 %). m.p. = 181-183°C.

g) (-)-(3aR48S,7aR)4-Hydroxy-4-m-tolylethynyl-octahydro-indole hydrochloride {3.38 g;
11.6 mmol) is suspended in CH,Cl; (174 ml), triethylamine (3.6 ml; 25.52 mmoal) is
added and the mixture is cooled to 5°C. Methyichloroformate (1.2 mi; 15.08 mmol) is
added dropwise. After completion of the addition, the cooling bath is removed and the

“solution stirred for 2 h. The reaction mixture is diluted with CH,Cl; (250 mi) and
washed with brine (1 x 50 mI). The aqueous phase is extracted with CH;Cl; {50 mi),
the combined organic phases are dried over Na,S0,, filtered and the solvent
evaporated in vacuo. The residue is column chromatographed on silica gel (240 g),
eluent toluene/acetone 9:1 v/v. The fractions containing the desired compound are
collected and evaporated in vacuo to yield 3.39 g of (-)-(3aR,4S,7aR)-4-hydroxy-4-m-
tolylethynyl-octahydro-indole-1-carboxylic acid methyl ester (yield = 90 %). M.p. = 110-
112 °C. [a)p=-20.6 (c = 1, methanol).



Fol | ow Ogsd #3234 procedure, the foll ow ng conpounds are obtained: - 2 JUN
2006 Exanple 1 a: -7 JUN 2006
(-)-(3aR 4S, 7aR) - 4- Hvdr oxv- 4- m t ol vl et hvnvl - oct ahvdr o-i ndol e- 1- car boxyli c
acid ethyl ester MP. = 118-121 C. Exanple 1b:

(-)-(3aR 4S, 7aR) - Fur an- 2- vl - (4- hydr oxy4#- m t ol vl et hvnvl - oct ahvdr o-i ndol - 1- vl
)- nmethanone M P. = 195.5-196.5C. Exanple 1c: ()-

(3aRS. 4SR. 7aRS) - 4- ( 3- Chl or ophenvl et hynyl ) - 4- hydr oxv- oct ahvdr o- i ndol e-
1-carboxylic acid ethyl ester 1H NVR (400MHz; CDC13): 1.27(t, 3H),

L ?O 11§0I§>mnggtg%a sar;lneg)goc?dyiet the éﬁ%wmg cgwﬁ:pryridlqugreoef% (T 15 B, 3.54m 1

(t) (3aRs, 4SR 7aRS - henyl eth nyl)-4-h droxy-oct ahvdr g-i ndol e-
1-carb i Q-GaR 3 popey-em-taliig iy m,a gdro-indple-1-garboxylic acid

(3aRS. @gﬁ) 4 Hydroxy 4- phenyl et hynyI oct ahvdro |ndoI e- 1éar boxylic
aci d(S)%it_ﬁe ranvdrof uran-3-vl)ester ES-M5 (+): 356 (Mrl). Exanple 1f:

( 3aRS. MR 7aRE124°Cydr oxv- 4- phenvl et hynyl - oct ahvdr o- i ndol e- | - car boxyl i ¢

aci d(R) (tetrahvdrofuran-3-vl)ester ES-M5 (+): 356 (M+l). Exanple Ia

(3aRS. 4SR, 7aRS) - 4- Hydroxv 4- 3-chl orohenyl et hynyl) oct ahvdro |ndoI
ibiamaie 1l leflopn ot

car box -ERMNake Sy BT Ry Arexy-f ) ICEAYC X . 7.39
(s, 1I—I)me 2 e(m 3H) 5.27 (m 1H) 410385(m 5H) 3.55 (m 1H), 3.4
(m 1H)3 1H), 2.3 (s, 1H), 2.2-1.9 (m 6H), 1.8-1.6 (m 3H), 1.07

(m lH)M pE%aﬂrQﬁl&‘l&ﬂﬁ Q) - (3aRs
4SR. 7aRS) - 4- Hydr oxy- 4-mt ol vl et hvnvl - oct ahvdr o-i ndol e-1 -carboxylic acid
et hyl ester Case 4-32141 A -12 ES-M5 (+): 328.2 [M+l], mp. = 123-124C.

. Example 1c: (£} {3aRS,4SR, 7aRS)-4-(3-Chlorophenylethynyl)-4-hydroxy-octahydro-indole-

1-carboxvlic acid ethyl ester
1H NMR (400MHz; CDCI3): 1.27(t, 3H), 1.60-1.80(m, 4H), 1.88-2.11(m, §H), 2.27(m, 1H),
3.38(m, 1H), 3.54(m, 1H), 4.10{m, 2H), 7.22-7.31{m, 3H), 7.40(m,1H).

Example 1d: (+)-(3aRS 4SR,7aRS)-4-(3-Fluoro-phenylethynyl)-4-hydroxy-octahydro-indole-
1-carboxylic acid ethyl ester
HPLC-MS: 354 (M+Na).

Example 1e: (3aRS.4SR.7aR S)-4-Hydroxy-4-phenylethynyl-octahydro-indole-1-carboxylic
acid(S)(tetrahydrofuran-3-yl)ester
ES-MS (+): 356 (M+1).

Example 1f: (3aRS.43R,7aR3)-4-Hydroxy-4-phenylethynvi-octahydro-indole-1-carboxylic

acid{R Xtetrahydrofuran-3-ylester
ES-MS (+): 356 (M+1).

Example 1g: (3aRS,4SR, 7aRS}-4-Hydroxy-4-(3-chlorophenylethvnyl)-octahydro-indol-1-

carboxylic acid-(S)(tetrahydrofuran-3vliester
1H NMR (400MHz; CHCI3): 7.39 (s, 1H), 7.25 (m, 3H), 5.27 (m, 1H),4.10-3.85 (m, S5H}, 3.55

(m, 1H), 3.4 (m, 1H), 2.7 (m, 1H), 2.3 (s, 1H), 2.2-1.9 (m, 6H), 1.8-1.6 (m, 3H), 1.07 (M, TH).

- Example 1h: ()-(3aRS,4SR.7aRS)-4-Hydroxy-4-m-tolylethynyi-octahydro-indole-1-carboxylic
acid ethyl ester




-2 JUN e 1i:
(t) (3a &égg%@%@ 4- (4- Fl uor o- phenyl et hynyl ) - 4- hydr oxy- oct ahydr o- | ﬂwfﬁﬂﬁ-
carboxylic acid ethyl ester ES-M5 (+): 332.2, mp. = 115-116C. Exanpl‘e
()-(3aRsS, 4SR, 7aRS) - 4- ( 3- chl or ophenyl et hynyl )-4- hydr oxy- 1- met hanesul f onyl -

oct ahydro-indole NVR (CDCl 3): 7.41 (s i{l) 7.30 (m3H), 3.93 (m1H), 3.57
(m1H), 3.35 (m1H, 2.85 (s, 3H) (m1H), 2.35 (bs,1H), 2.14 (m1H),
2.0 (mlIH, 1.90, m1H); 1.82- 1 65 (m4H) 1.35 (m1H). HPLC 1 peak, 99%
Exanpl e 2:

() - (3aRESHBTY): B282dM b ipriy 122124°8a. 6. 7. 7a- hexahydr o-i ndol e-1 - car boxylic
acid ethyl ester and

()-(RS) - 4-phenyl et hynyl -2. 3. 5. 6. 7. 7a- hexahvdr o-i ndol e- 1-carboxylic acid

et hyl egExample B:qltu{3aRRS 48R,7aRS)-4-(4-Fluoro-phenylethynvl)-4-hvdroxy-octahydro-indole-1-

4- hydro>é¥-4- hen) % nyl - oct ahydro-i ndol e-1-carboxylic acid ethyl ester
(1.0 g,—?—?@M’ A o , thylanine (2.2 m, 16 nmmol) and phosphor ous

oxychl orgSimS(+8:7332d, m.pO= 1ndmhi$°G.s heat ed to 40C for 4 hours. The dark

m xture is cooled to OC and treated with 1 M sodi um hydroxide (5m) and
then acidified with a 10% aqueous citric acid solution. The mxture is
extract Eﬂar\_‘b‘b_km'!: P {HaRSMER FaRs)-4i(BehpfdhhahdieyhyiR&-hodke1whsthgtesulibhyidr | ne,
dried over anhydrous magnesium sulfate and evaporated I n vacuo. e residue
is chr on silica with hexane and diethyl ether (4:1 v/v). The
first DNW(@DCBFMﬂ (@.'ﬂ{) Magﬁn 3}983 ééf(ﬁlrﬂ-ﬂds 57 (m,1H) 3.35 (m, 1H) 2.85 s, 3H),
(t)-(RS phenyl et hé %/ i ndol e- 1- carboxylic acid

et hyl e3@8{m Y, g ﬁHbQH%FHM %Hﬂdﬁ) 94 'NN/H) (14%1rﬁ5z(m Hie1BS 7. 44

(m ZFD(mik%%ﬁm ‘B'p‘&akég‘?o4' .97 (m 3H, 3.8 (m 1H, 3.25(m 1H,
2.93 (m , 228(m 2H), 1.90 (m 1 H), 1.60 (m 2H),
1.28 (t, J =7 Hz, 3H) 114(m1H) ES-M5 (+): 296.1. After collecting a

m Xt ur eEQimbigS g%)gsaﬁs,%ﬁew%ﬁy@gnﬁ%, B3a6E74 Héiéimgefd)ﬂ%}b 1-E4Bb&HET1 N9
fracti ons yli

(t)- (3REcid sl R H-IR B4 3,375,904 Techexabviire-indoler! ecarboxylig boxy! i ¢
acid et 64 , 7199 as a eIIovmsh oil. 1H-NI\/R 400 MHz: CDC 3
743(%1%@‘%%%(m 3H)/()6 27 (?/n 1H), 4.15 (m 2H), 4(01 383(m 1?—|)
3.46(m 2H), 2.82 (m 1 H), 2.37 -1.82 (m 5H), 1.57 (m 1 H), 1.27 (t, J =

7 Hz, 3&)50%15@\ N]Ezé.g#%l:rgﬁf-ggzh%nyggmb@%%yé% ﬂi@%ﬁ-cﬁyﬁwﬁé LG4 RIRFESHF Q. e

follow n
(‘19 mmol), triethylamine (2.2 ml, 16 mmol) and phosphorous oxychloride 0.877 mi, 10

mmol) is heated to 40°C for 4 hours. The dark mixture is cooled to 0°C and treated with 1M
sodium hydroxide (5ml) and then acidified with a 10% aqueous citric acid solution. The
mixture is extracted with dichloromethane, the organic extracts are washed with brine, dried
over anhydrous magnesium sulfate and evaporated in vacuo. The residue is
chromatographed on silica with hexane and diethyl ether (4:1 v/v). The first product
containing fractions afforded (t)-(RS)}-4-phenylethynyl-2,3,5,6,7,7a-hexahydro-indole-1-
carboxylic acid ethyl ester (10 mg, 1%) as a yellowish oil. 1H-NMR (400 MHz; CDCI3): 7.44
{m, 2H), 7.32 (m, 3H), 4.24 - 3.97 (m, 3H), 3.8 {m, 1H), 3.25 (m, 1H), 2.93 (m, 1H}, 2.56 (m,
1H), 2.28 (m, 2H}, 1.90 (m, 1H), 1.60 (m, 2H), 1.28 (t, J = 7 Hz, 3H), 1.14 (m,1H). ES-MS
(+): 296.1. After collecting a mixture of the two products (475 mg, 50%}), the third product
containing fractions yielded (x)-(3RS,7aRS8)-4-phenylethynyl-2,3,3a,6,7,7a-hexahydro-indole-
1-carboxylic acid ethyl ester (64 mg, 7%) as a yellowish oil. 1H-NMR (400 MHz; CDCI3):
7.43 (m, 2H), 7.31 (m, 3H), 6.27 (m, 1H), 4.15 (m, 2H), 4.01 - 3.83 (m, 1H), 3.46(m, 2H),
2.82 (m, 1H), 2.37 - 1.82 (m, 5H), 1.57 (m, 1H), 1.27 {t, J =7 Hz, 3H). ES-MS (+): 296.2.

Following the same synthetic procedure the following examples can be made:



-13 - 2 JUN 2006 Exanpl e 2a:

(t) - (3FCasEaR8RI21 A 2-Trifl uoro-I - (4-phenvl ethvnvl -2, 3.3a.6.7, 7a- hexa&lvﬂm)-

i ndol -1 -vl)-ethanone ES-MS (+): 320.3 (Mrl), R = 0.62 (TLC silica § 1006
hexane/ et hyl acetate 2:1). Exanple 2b: '

(t)-(RS)-4-mTol vl ethvnvl -2.3.5.6.7. 7a- hexahvdr o-i ndol e- 1- carboxylic acid
ethyl ester ES-M5 (+): 310.2 (Mtl), R3= 0.55 (TLC silica gel, hexane/ethyl
acetate 2:1). Exanple 2c:

(t)-(3RS. 7aRS) - 4-m Tol vl et hvnvl - 2. 3, 3a. 6. 7. 7a- hexahvdr o- i ndol e- 1- car boxyl i c
acid ethyl ester ES-M5 (+): 310.2 (Mtl), R, = 0.59 (TLC silica gel,

hexane/ et hyl acetate 2 1). Exarrpl e 2d:
(1) - ( 3ExansdR g S)-gi%:rITifudre: shydicadol e- | - -

car boxyl i 3 d ea;_lh ester ES- NS (+): 330 2 (I\/H) R, = 0. 56 (TLC silica
gel, héﬂ%ﬂe"-@—ﬁ@——g%%t ate 2:1). Exanple 2e:

(t) - (3ASB-MER®)): 3203 (M 1)) Rp=0kBN(TILEX Sllica\ge), hexanedeth@. atetite Retyahvdr o- i ndol e- | -
carboxylic acid ethyl ester ES-M5 (+): 314.2 (Mtl), R, = 0.42 (TLC silica
gel, hexane/ethyl acetate 2:1). Exanple 2f:

() - ( 3REx 28: (FR{REVPNDT 24| 72-héxadfo-ihdér- heabyylicerdidetayie- | -
carboxylic acid ethyl ester ES-Ms (+): 314.2 (Mtl). Exanple 2a:

()- (RS)EJE-(S Fl uor o- phenvl et hvnvl ) - 2. 3, 5, 6, 7, 7a- hexahvdr o-i ndol e- 1- car boxyl i
c aci EeMy+)esice (r&&)lvﬁféo)ss aie saucél\ﬁbl\l@q)exa@faﬁw&efare 2{1).- (3RS. 7aRsS) -

4- (3- Met hoxy- phenvlethvnv )-2,3.3a.6.7.7a- hexahvdr o- |ndole- 1- carboxylic
acid et hyI ester , 348 2 IVHrNa . Exa ) )
(t) - (RExampieZehER ' 23838, 727 r-hexatwdre-mdsler hgatbexylic
car bm)gdoceigﬂlégté}t hyI ester Case 4 32141 A -14

ES-MS (+): 310.2 (M+1), Ry = 0.59 (TLC silica gel, hexane/ethyl acetate 2:1).

Example 2d: (1+)-(3RS.7aR8)-4-(4-Chloro-phenyiethynyl)-2,3,3a,6,7.7a-hexahydro-indole-1-

carboxylic acid ethyl ester
ES-MS (+): 330.2 (M+1), R, = 0.56 (TLC sifica gel, hexanelethyl acetate 2 1).

Example 2e: (3)-(3RS,7aRS)4-(2-Fluoro-phenylethynyl)-2.3,3a,6.7,7a-hexahydro-indole-1-

carboxylic acid ethyl ester
ES-MS (+) 314.2 (M+1), Ry = 0.42 (TLC silica gel, hexane/ethyl acetate 2:1).

Example 2f: (+)-(3RS,7aRS)-4-(3-Fluoro-phenyiethynyl)-2.3.3a.6.7. 7a-hexahydro-indole-1-

~ carboxvlic acid ethyi ester
- ES-MS (+): 314.2 (M+1).

acid ethyl ester

ES-MS (+): 336.2 (M+Na).

Example 2h: (+)-(3RS,7aRS)- 4-(3-Methoxy-phenylethynyl}-2.3.3a,6.7.7a-hexahydro-indole-

1-carboxylic acid ethyl ester
ES-MS (+): 348.2 (M+Na).

Example 2i: {1)-(RS)-4-(3-Methoxy-phenviethynyl)-2,3.5.6,7.7a-hexahydro-indole-1-
carboxylic acid ethyl ester




ES- M5 ((F%é é§131 M+-Na) . Exanpl e 3: o

(t)-(3aRS. 7aSR) - 4- Hvdr oxy- 4- ohenyl et hynyl - oct ahydr o-i soi ndol e 2-
carboxylic acid ethyl ester - 2 JUN 2006 a) A solution of 716 g acetlcJ Qé?é
(t)-(3aRS, 4RS, 7aRS) - 2- benzyl - 1, 3-di oxo- 2, 3, 3a, 4, 7, 7a- hexahydro-1

H i soi ndol -4-yl ester [CAN 153255-27-7,, see J. Chem Soc. Perkin Trans |
(1993), 1925-1929] in 3.5 1 tetrahydroﬁjran I s added dropwi se to 300 g
l'ithium alum numhydride in 3.5 | tetrahydrofuran at 50C. Thereafter the

m xture is refluxed for 1 h, then cooled to 0C. 300m water, followed by
300 m EBESHMA(eHB2{ddNam hydroxi de sol ution and again 600 nl water is
added at max. 15C. After filtration about 550 g slightly brown
crystallizing oil, con3| sti ng of (t)- (SaRS 4SR, 7aSR}2 benzyl
2, 3, 3a, Bxample 3hi}4 a8 dREFaSRidaH b hesyletbymil h odple~P-C. b) 1020

g (t)-(SEE?-%E iélSR;i7limé§-'benryl 2, 3, 3a, 4 7, 7a- hexahydro 1Hi soi ndol - 4-ol and
560 ¢ ' te are d| ssol ved in 18 | water, then hydrogenated
using 200 g 10% paI | adi um on charcoal catalyst at 1OOC 100 atm for 16h.
After filtr t|o a conc trat qurre
of 6 1 Sna 4 saor B oAb R o AR B L e o L

pel | et s ar eheddbpdtopdt-isbintvi-4 ¢l estdrgOARL 15325527 T, eece fl G, Sod: EPa!ddaﬁlarGH opw se

t t h t ' t ted with
G chi or onet (raAD) 185 ERT i s deasmiehysn Adden aduss oo By 2t ¢
hydr oxy- oct silimuey hﬁﬁﬂé‘ﬂ%@ |2et€a1:r bew’ah%t 8gic] mbl‘éélfteﬁﬁ'feﬁﬁixﬁﬁe &l rie@ibtddy br own
oil; purity b alic chloride in

t et r ahydr offgF i‘h then 9‘6‘6@9 t)’3 o C)g 389%‘(’%‘? g@i( ityeS 00 mal 1%@8390‘{5@51"-5? irred for
15 min. 10 dfdmdéébﬁiﬁ.oﬁ%lﬂd@am 60D VSR aeﬂbafayﬁfasz 15@ wmdpheaﬂorcaidmxyl ic

acid ethyl ester in 50 tetrahydrofuran i s added | | owed by 23

g triethyl aR0&sighdly Br qmst@l&;zmaprhc&ns'ﬁtmg of{&)- @?ﬁﬁaﬁ%Rgﬁs&thEtWr ed, 400

m et hyl aCze.’S@"aQ‘I?a-ﬁ@%ﬂrdl;dhHh@olﬁddi-ﬁf&‘ﬁseotﬁé}ﬁe& hﬁﬁnswmce washed with 3
times 400 m water. Organic phases are dried with sodi um sul fate and

evapgrated yielding 9.9 g
()-(3a brown Olgf‘a%é R@héﬁi}’?%ﬁal rﬂ?loi Q*a% 4013??%)(%%@@ ﬂicﬁﬁdgh-ﬁ%hﬁr as

crude sin

() (3aRs, 780)g qxab'ﬁ@c@di(*waem digpolvrd @-1@ !d@*ﬁomgrwdmgeaaf@ﬂwnge@@a in 10
10% palladium on charcoal catalyst at 100°C, 100 atm for 16h. After filtration of the

catalyst the solution is concentrated to a volume of 6 | and 4.5 | dichloromethane are

added. 810 g potassium hydroxide pellets are added portionwise, then ethyl chloro
formate is added dropwise at a temperature not exceeding 30°C. The reaction mixture
is extracted with dichloromethane, evaporated to yield 827 g {(£)-(3aRS,4SR,7aSR)4-
hydroxy-octahydro-isoindole-2-carboxylic acid ethyl ester as slightly brown oit; purity by
GC: 98.5%.

¢) To 6.6 g oxalic chioride in 300 tetrahydrofuran at -60°C 7.4 g dimethylsulfoxide are
added, then stirred for 15 min. 10 g (+)-(3aRS,4SR,7aSR)-4-hydroxy-octahydro-
isoindole-2-carboxylic acid ethyl ester in 50 ml tetrahydrofuran is added at -60°C,
followed by 23 g triethylamine and allowed to warm at . The suspension is filtered,
400 mi ethyl acetate is added to the filirate and the mixture washed with 3 times 400
ml water. Organic phases are dried with sodium sulfate and evaporated yielding 9.9 g
(£)-(3aRS,7aSR)-4-oxo-octahydro-isoindole-2-carboxylic acid ethyl ester as crude
brown oil. ES-MS{-): 210 (M-1), RP-HPLC: single peak.

d) 2.1g (£)-{3aRS,7aSR)-4-oxo-octahydro-isoindole-2-carboxylic acid ethyl ester in 10 ml
tetrahydrofuran is added at -10°C to 20 mi of 1M iithium phenylacetylide in



tetrahyedra@burzghd added at-10C to 20 m of IMIithium phenylacetylide in
Case 4-32141 A -15 - 2 JUN 2006 tetrahydrofuran within 10 mn. After 216N 7B
roomtenperature 100 m saturated aqueous anmoni um chloride solution is
added, the m xture extracted with ethyl acetate, solvents dried over sodium
sul fate and evaporated. The product is1%Lash- chr omat ogr aphed on sili cagel

w th hexane/ethyl acetate (2:1). 2.2 ¢

(3aRsS, 4RS, 7aSR) - 4- hydr oxy- 4- phenyl et hynyl - oct ahydro i soi ndol e- 2-car boxylic
acid ethyl ester are obtained as_brown oil gmp 8 ﬁ%m-l%fg RP- HPLC:

si ngl e peak fetbYdgirarwithie 104RiB- ﬁﬂ@fc@lﬁtéo?'ﬁéem%’la A90 &y are

obt ai ned: Exaigii@ apfmonium chioride solution is added, the mixture extracted with ethyl
(t)-(3aRS. 4RS. 7aSR) - 4- Hydr oxy- 4- mt ol vl et hvnvl - oct ahvdr o-1 soi ndol e- 2-

car boxyl i c &@estateesolyente dried oves sodium sulfateand svaporated. ecrodyci i Basheak .
Exanmpl e 3b:

(t)-(3aRs. 4fgog\a§$%ra%eﬁy%1 %">’<°agﬁ' w:th %?xa\nee{ert]wwfetgtgt(a erggl (50| ndol e- 2-

car ng?élsl Z Rﬁ-’@ﬁﬁ @‘Rﬁ)738&%’14é‘lydHWG-—I!?EBNYHWNEOWFO'SSWWWWOE(]W@ 3c:

|()50|( n?ol ed2§(':1g % x |(%§taa®g itﬁ%ﬁ:ﬂ@,ﬁ%@&%&%Q@;Wgﬂ%ﬁ%@%ﬁmm)

e 3

.“sé. SREEL R %5%%4uaééwoﬁ%§§é$%één%%?#¥ B 1) PG si ngl e

peak. Exanple 3e:

| sbi ndoE R A B pRs dr
peak. Exarbpkyic 4tid ethyl ester

g;? bgiﬁﬂﬁp ﬁjﬁﬁﬂy y_ll_%:g%%%eg I ;ijgynyl - oct ahvdr o-i soi ndol e- 2-

(t)-(3aRS, 7aSR) - 4- oxo- oct ahydr o-i soi _ndoI e 2-car boxyl ic acid tert-butyl ester
|(§ aSFI%,r %M&gbgk&riégéggRngaﬁHﬁvﬁot tothethvnv octaﬁvdro-lss}o?nc}oll ng from
carboxylic acid ethy! ester
HPLC-MS: single peak, 350 (M+Na).

Example 3c¢: (£)-{3aRS 4RS.7aSR)-4-(3-Cyano-phenylethynyl)-4-hydroxy-octahvdro-

isoindole-2-carboxylic acid ethyi ester
HPLC-MS: single peak, 361 (M+Na).

Example 3d: (£)-(3aRS,4RS,7aSR)-4-Hydroxy-4-(3-methoxy-phenylethynyi)-octahydro- .
isoindole-2-carboxylic acid ethyl ester

ES-MS(+): 344 (M+1), HPLC: single peak.

Example 3e: (+)-(3aRS,4RS,.7aSR)-4-{3-Fluoro-phenylethynvl)-4-hydroxy-octahydro-

isoindole-2-carboxylic acid ethyl ester
ES-MS(+): 332 (M+1), HPLC: single peak.

Example 4: (+)-{3aRS 4RS,7aSR}-4-Hydroxy-4-phenylethynyi-octahvdro-isoindole-2-
carboxylic acid fert-butvl ester

a) Crude (¢)}-(3aRS,7aSR)-4-oxo-octahydro-isoindole-2-carboxylic acid tert-butyl ester is
prepared in a 4-step procedure without purification: Starting from (3aSR,7aR$)-4-oxo-



Case 4-32141 A -16 - 2 JUN 2006 octahydro-isoi ndol e-2-carboxylic acid ethyl
ester: g@glsdezghafarmation with ethylene glycole in toluene/p-TsOH 2)
Renoval of the ethyl carbamate using KOH in MOH in seal ed tube at- 100§2008)
Renoval of ketal using 4N aqueous hydrochloric acid in acetone at room
tenperature. 4) Formation of the tert.-butyl carbamate using BOC- anhydri de,
K2CQ3, in dichloronethane. b) Reactiondo
(t)-(3aRS, 4RS, 7aSR) - 4- hydr oxy- 4- phenyl et hynyl - oct ahydr o-i soi ndol e- 2-
carboxylic acid tert-butyl ester as described in Exanple 3d). ES - M5(+): 342
(Mr1), RP- HPLC: single peak. Follow ng the sane procedure, the follow ng
conmpound i Soqj@;@)ﬁirqr@@gndggga%ﬁar@omdtp acid ethyl ester: 1) Ketal formation with ethylene

(t)-(3aRs. -wdﬁ@w ot 3 3 - .
car boxyl i c%dd@?ea%{u-égu yl es'izgr ESd-% k/bér%fi?@lé%%cé?%@?ﬁé%g@%%?éﬁﬁg{hf%lﬁlen peak.
Exanpl e 5: sealed tube at 100°C. 3} Removal of ketal using 4N aqueous hydrochioric acid in

(t)-(3aRs. 4 e = 4- : o] =1 80] I 2-
car boxvlic %&éfﬁtrﬁéfﬁ%ﬁ) gr)rémé% %ﬂh&&{ SPHAY 'ler?%i’;}ﬂ!&rbgn{afé)bém@ B
(1) - (3aRS, 4RBYAESR)KLOHyid dishioramethoey | et hynyl - oct ahydr o- i soi ndol e- 2-
carboxylic acid tent-butyl ester is treated with ca. 1 N HCl in ethyl
acetate at room tenperature for 18h, then washed with saturated sodi um

hydr oge)c arfeatiivs te ()+{8aR8,4RSTTaSR)-ghydraxyphabenyiethgyi-octabydro-isdadi-2and

evaporat ed. Purj fi l.on rep-HPLC. . .

() (3ars, FRSoAE S84 R oY R s oS he i FaPES AN EBIMSC M0 Bea. )
60 ng of (tHPYCadRgldREakiaSR)-4-mtolyl ethynyl-octahydro-isoindol-4-0l, 25 ng
met hyl chl orof ormate and 250 ng pol yner-supported HOnig's base in 5 m

di chl oronet hane are stirred at roomtenperature for 18 h, then filtered and
evapor aRaligwingthé came prycednres the-#dliéwing lcoinpoaid iBrobtaingd: el d

(t)-(3aRsS, 4RS, 7aSR) - 4- Hydr oxy- 4- mt ol yl et hynyl -

oct ahydr o-i soi ndol e- 2-carboxylic acid nethyl ester. HPLC-Ms: 336 (MtNa).

Fol | owi ph@nigke4a: S$HS7aSRY-AcHYdpb TR RIStRRLBEahedre-isohdvigled: Case
4-32141 A - I2 JUN ZrPO6

carboxylic acid terf-butyl ester

ES-MS(+): 3566 (M+1), RP-HPLC: single peak.

Example 5: (+)-{3aRS,4RS8.7aSR)-4-Hydroxy-4-m-tolylethynyl-octahydro-isoindole-2-
carboxylic acid methy! ester

a) 1 g of (£)-{3aRS 4RS,7aSR)-4-Hydroxy-4-m-tolylethynyl-octahydro-isoindole-2-
carboxylic acid fert-butyl ester is treated with ca. 1N HCI in ethyl acetate at room
temperature for 18h, then washed with saturated sodium hydrogencarbonate solution.
The organic phase is dried over Na2S04 and evaporated. Purification by prep-HPLC.
(2)-(3aRS,4RS, 7aSR)-4-m-tolylethynyl-octahydro-isoindol-4-ol is obtained.

b) 60 mg of (+)}-(3aRS,4RS,7aSR)-4-m-tolylethynyl-octahydro-isoindol-4-ol, 25 mg methyt
chloroformate and 250 mg polymer-supported Hiinig's base in 5 ml dichloromethane
are stirred at room temperature for 18 h, then filtered and evaporated, followed by
prep-HPLC purification to yield (1)-(3aRS,4RS,7aSR)-4-Hydroxy-4-m-tolylethynyi-
octahydro-isoindole-2-carboxylic acid methyl ester. HPLC-MS: 336 (M+Na).

Following the same procedure, the following compounds are obtained:



-17 Exanpl e 5a:

(t) - (3aRasédBBAaDRA) - Fur an- 2- vl - (4- hydr oxv-4-mtol vl et hvnvl - oct ahvdr o-

i soi ndol - 2-vl)-nmet hanone HPLC-MS: 372 (M+Na). Exanpl e 5b: -7 JUN 2006

() - (3aRS, 4RS. 7aSR) - Oycl opr opvl - (4- hydr oxv- 4- m t ol vl et hvnvl - oct ahvdr o-

I soi ndol - 2-vl ) -nmet hanone HPLC-MS: 346 (MtNa). Exanpl e 5c:

(t)-(3aRS, 4RS, 7aSR) - (4- Hydroxv-4-mtokylet hvnvl - oct ahvdr o-i soi ndol -2-yl) -

pyri di n-3-yl - met hanone HPLC- MS: 361 (M+l), 383 (M+Na). Exanple 6: ()-((1

SR. 3SR) - 3- Hydr oxv- 3- mt ol vl et hvnvl - cycl ohexvl ) - met hyl - carbam ¢ acid nethyl

ester and (t (1

RS, 3SR) Eﬁ@g&c& B4 22-{4chvd 0

ester ajgoiich? lnu,gth%n@f 3- rret hyI am no- cycl ohex- 2 enone (1 35 g, 10.8 mol ;
|ethyl amne (4.5 m, 32.4 nol) in dichloronethane

(20 M)Hpé-CaM§ea73r@ﬂTNﬂ chloroformate (2.5 m, 32.4 mml) at 0C during 15

m nutes. After 45 mnutes the reaction mxture is diluted with

di chl or onet hane and vvashed three t| nmes w t h CI tr| c aci dh( 1(%% w/ v). The

or gani c Example 5bs aRBARS, 6D ioniepyiidthydiexy-4-am-tpirethyn : ni t h K2C03
(3.0 9, isofhioP2! ﬁ#gthérﬂ?n ter/rret hanol (1:1 v/v, 20 m) for 15 mnutes. The

reactio centrated in vacuo and the residue partitioned
bet ween WRlt@M311346MeNBbr onet hane and after concentration in vacuo the
m xture i s chromat ographed on silica gel (100 g) with hexane / ethyl
acetate (1:1 v/v) as eluent. The product nethyl-(3-o0xo-cycl ohex-1-enyl)-
car bam Examg' 18 Sre(#)\BaRSUBS, 1aSRibidaHydrdxwad-ratahvietbyoy-aptahyvdiokisoihfi®-Z-ABOMHz ;

CDCl 3): E 61!1'?9; 3.79 (s, 3H, 320(s 3H), 2.82 (t, J = 6.5 Hz, 2H),
2.39 (t; , 2.00 (quint., J 6.5 Hz, 2H). b) A solution of
net hyl - (RPLO-MS: e ¢iex), BB ijiNa). ar bani ¢ aci d nmet hyl ester (412 ng, 2.2
mrol ) in nethanol (20 m) is hydrogenated vmth Pd/C (10 % 80 ng, | bar).

51 d net hyl

After fj ed nS|I|ca (30 9)
with he® . Lils e e ebaR el Sarbiafile 860
Met hyl - fridgthesk esteyammfmmgﬁgm&mmggsdnm shineeieohexsyl)ahéthvinedbamica

colorless oi | (400MHz; CDCI3): 4.23 (br, 1H, 3.69 (s, 3H), 2.83 (br,s

2 ggd methyie er

al To a solution of 3-methylamino-cyclohex-2-enone (1.35 g, 10.8 mmol; CAS 55998-74-8)
and triethylamine (4.5 ml, 32.4 mmol) in dichloromethane (20 ml) is added methyl
chloroformate (2.5 ml, 32.4 mmol) at 0°C during 15 minutes. After 45 minutes the reaction
mixture is diluted with dichloromethane and washed three times with citric acid {10% w/v).
The organic phase is concentrated in vacuo and the residue is treated with K,CO; (3.0 g,
21.6 mmol) in water/methanol (1:1 v/v, 20 ml) for 15 minutes. The reaction mixture is
concentrated in vacuo and the residue partitioned between water and dichloromethane
and after concentration in vacuo the mixture is chromatographed on silica gel (100 g) with
hexane / ethyl acetate {1:1 v/v) as eluent. The product methyi-(3-oxo-cyclohex-1-enyl)-
carbamic acid methyl ester is obtained as a pale orange oil._NMR (400MHz; CDCl;): 5.68
(s, 1H), 3.79 (s, 3H), 3.20 (s,3H), 2.82 {t, J = 6.5 Hz, 2H), 2.39 (t, J = 6.5 Hz, 2H}, 2.00
{quint., J = 6.5 Hz, 2H).

b} A solution of methyi-(3-oxo-cyclohex-1-enyl)-carbamic acid methyl ester (412 mg, 2.2
mmol) in methanol (20 ml) is hydrogenated with Pd/C (10 %, 80 mg, 1 bar). After filtration
the crude product is chromatographed on silica gel (30 g) with hexane/ethyl acetate (1:1
v/v) as eluent. Methyl-{3-oxo-cyclohexyl)-carbamic acid methyl ester is obtained as a
colorless dil._NMR {(400MHz; CDCl;): 4.23 (br, 1H), 3.69 (s, 3H), 2.83 (br,s, 3H), 2.57 -
2.34 (m, 3H), 2.21 (td, J = 14 Hz, J = 6 Hz, 1H), 2.05 {m, 1H}, 1.91 (m, 1H), 1.80 (qd, J =



234( B (td,J:14Hz,J:6Hz,1H),2.05(m1H) 191(m1
: a%é_b‘ 32%HZACase 4-32141 A -18 12.5 Hz, J 3.5 Hz, nfgh é[}

H). - 2 JUN 2006 c) The reaction of nethyl- (3 oxo-cycl ohexyl) car ba ’& ﬁj

nmethyl ester with lithiumm tolylacetylide is performed as in exanple 1.

After chromat ography on silicagel with, hexane/ethyl acetate (gradient 4:1

to 1:1 v/v) as eluent the title corrpoqu'(t)

((1SR, 3SR) - 3- hydr oxy- 3-mtol yl et hynyl - cycl ohexyl ) - met hyl - carbam ¢ acid

met hyl ester (yield 24% is first eluted (Rf = 0.62 (TLC silica gel,

hexane/ et {1@.5 Hxc¢t=aB. B HE, 1), 1161y  324.2 (MtNa)') followed by ()-((1

RS, 3SR) - 3- hydr oxy- 3- mtol yl et hynyl - cycl ohexyl )- rnethyl-carbam c acid nethyl

ester (yield 50 R, = 0.49 (TLC silica gel, hexane/ethyl acetate 1:1),

HPLC- Mg} ﬁ?élreacﬁwahemw g@xbwia&w?%aﬂﬁmc BEiE Gestyl @ st vithQtRiGW M9

conpounds are obtaj ned; n¥) 3}
RS. 3SR) - (tehlagetyPdais Periarmen 9% i exgRple byAffessBrematograph.emsilicagss Mith ) -

car bam c Wé('aﬂe)%m}yéce‘i‘ﬁb ?radiéﬁm LCaRRT a%ém@-rhlme ttieFedmpumdR)- (1) -(1
RS, 3RS) - (( 3- Hvdr oxv- 3- ol vl et hvnvi - %cl ohexyl) - (4- met' hoxv- benzvl)

car bam c t$%3§ﬁh§rhyémxaﬁ-mﬁm@hmyl-m hexyl m&t@ykwrwmc@ pethyl ester
t)-1(1R Wl t
E:yzzl OI(’leX)%V %ﬂr?elxtoﬁ |%r dl? E@f@@i te@gﬁﬂ%@@éﬁg 1rr-9 ?ﬁ'ﬁa’ﬁﬂs

nmpl e 6#24.2 (M+Na) )foilowed by (t) {(1RS,38R)-3-hydroxy-3-m-tolylethynyl-cyclohexyl)-
t 1RS, I t t hvl -
DREE: E pANE B T o B O M B B bl ™
() -[ (1RS.=BsRte 3: 1034P|L©M903@I4631N4éiaj>)nyl ) - 3- hydr oxy- 5. 5-di net hvl - cycl ohexvl | -
met hyl - carbam ¢ acid nmethyl ester HPLC-MS: 356.2 (M+Na) . Exanple 6f:

(1) - 10 R odtlRD) thé shite Drat¥58rNE PloRhry Drhdoural ¥ SBi¥ingyC! ohexyi | - met hy -

Example 8a: (+)-(1RS,38R)-({3~Hydroxy-3-m-tolylethynyl-cyclohexyl)-(4-methoxy-benzvi)-

carbamic acid ethyl ester.
HPLC-MS: 444.2 (M+Na)".

Example 6b: (3)-(1RS 3RS)-({3-Hydroxy-3-m-tolylethynyl-cyclohexyil-(4-methoxy-benzvi)-
carbamic acid ethyl ester.
HPLC-MS: 444.2 (M+Na)".

Example 6c: (#}-{{1RS.3SR}-3-Hydroxy-3-(3-methoxy-phenylethynyl)-5 5-dimethyl-

cyclohexyl]l-methyl-carbamic acid methy! ester.
~ HPLC-MS: 368.2 (M+Na)".

Example 8d: (+}-(1RS.3SR}-{3-Hydroxy-5.5-dimethyi-3-m-tolylethynyl-cyciohexyl)}-methyi-
carbamic acid methyl ester.
HPLC-MS: 352.2 (M+Na)".

Example 6e: (+)-[(1RS,3SR)-3-(3-Fluoro-phenviethynvi}-3-hydroxy-5.5-dimethyl-cvclohexyil-
methyl-carbamic acid methyl ester
HPLC-MS: 356.2 (M+Na)",

Example 6f: (+)-[(1RS,3RS)-3-(3-Fluoro-phenylethynvl)-3-hvdroxy-cyciohexyll-methyi-
carbamic acid methyl ester.




car bam am%(zqg I}{I ester. Case 4-32141 A -19 HPLC- MsS: 328.2 (M+Na)'
Exampl e _ 005
RS, 3SR) - 3- ( 3- Fl uor o- phenvl et hvnvl ) - 3- hydr oxy- cycl ohexvl | - net hyl - car MH{“J
acid nethyl ester. HPLC-MS: 328.2 (M+Na);. - 2 JUN 2006 Exanple 6h:
(t)-1(1RS. 3RS) - 3- Hvdr oxv- 3- ( 3- net hoxy- Ehenvl et hvnvl ) - cycl ohexv(I - met hyl -
carbam c acid nethyl ester. HPLC-MS: 3 Y2 (MtNa) ' . Exanpl e 6i:

(t)-f(1RS. 3SR) - 3- Hvdr oxv- 3- ( 3- met hoxy- phenvl et hvhvl ) - cycl ohexyl | - met hyl -
carbam c acid methyl ester. HPLC-MS: 340.2 (M+Na)'. Exanple 6i: ()-1L1

RS. 3RS) HBLCIMShB28.D{MBNa)] et hvnvl ) - 3- hydr oxv- cvcl ohexyl | - net hyl - carbam ¢
acid nethyl ester. R =0.31 (TLC silica gel, hexane/ethyl acetate 1:1).
Exanpl e 6k:

() - [ (1RSxahbie 63

carbam c aci rreé X

1:1). E&ﬂ%ﬂ&-@l—’?/@}—\f&—

RS. 3RS) HP"LCﬁ\'deS'ZS)ZYM-BNé‘Tt ol vl et hvnvl - cycl ohexvl ) - acet am de HPLC-M5: 294. 2
(MtNa) .

()-(1RS. BSR) N—(3 hydroxy 3-mtol vl ethvnvl-cycl ohexyl)-acetam de M p.

152- 155%%@9@2
RS. 3RS) - C
HPLC- MVecarBamicoacid/methvi estetainpl e 60: () - (1

RS. 3SR r ®l vl et hvnvl - cvcl ohexvl )-carbam c acid ethyl ester
Case 4? %"z’?ﬁ‘@'ﬁ 402 ﬁ\]ﬂhé) ) ) Y

Example 6i; (#)-[{1RS.3SR}-3-Hydroxy-3-(3-methoxy-phenyiethynvl)-cyciohexyl]-methyi-

carbamic acid methyl ester.
HPLC-MS: 340.2 (M+Na)".

Example 6j: (+}-[{1RS,3RS)-3-(3-Chloro-phenylethynvi)-3-hydroxy-cyclohexyll-methyi-
carbamic acid methyl ester.
R;= 0.31 (TLC silica gel, hexane/ethyl acetate 1:1).

Example 6k: (#)-{(1RS,3SR)-3-(3-Chloro-phenylethynyl)-3-hydroxy-cvciohexyll-methyl-

carbamic acid methyl ester.
Ri= 0.22 (TLC silica gel, hexane/ethyl acetate 1:1).

Example 61: (+)-(1RS,3RS)-N-(3-hydroxy-3-m-tolylethynyl-cyclohexyl)-acetamide
HPLC-MS: 294.2 (M+Na).

Example 6m: {}-(1RS,3SR}-N-{3-hydroxy-3-m-tolylethvnvi-cyclohexyl)-acetamide
M.p. 152-1565°C.

Example 6n: (#}-(1RS 3RS)-(3-Hydroxy-3-m-tolviethynyl-cyciohexvl)-carbamic acid ethyl

esier
HPLC-MS: 324.2 (M+Na).

Exampie 60: (+)-{1RS,3SR})-(3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-carbamic acid ethyl
ester




- 2 JUNC2098.324Q1 Ml p. 106- 107C. Exanpl e 6p:

(t)-(1RS. 3RS) - f 3- (3- Fl uor o- phenvl et hynyl ) - 3- hvdr oxv- cvcl ohexvl | - car t—)azn]lfN 2008

acid ethyl ester HPLC-Ms: 328.2 (M:Na). Exanple 6a: (t)-(1

RS. 3SR) - f 3- ( 3- Fl uor o- phenvl et hynyl ) - 3- hvdr oxv- cycl ohexyl | - carbam ¢ aci d

ethyl ester Mp. 121-123C. Exanple 6r: 290 -

(t)-(1RS. 3RS) - f 3- (3- Met hoxy- phenyl et hyhyl ) - 3- hvdr oxv- cycl ohexyl | - carbami c

acid ethyl ester HPLC-MS: 340.2 (M+Na). Exanpl e 6s:

(t)-(1RS, 3RS) - N-f 3- (3- Fl uor o- ohenvl et hvnvl ) - 3- hvdr oxv- cycl ohexyl 1-

acet am MgHPRG-10B7C340. 2 (M+rNa). Exanple 6t: (t)-(1

RS. 3SR) - N-f 3- ( 3- Fl uor o- phenyl et hynyl ) - 3- hvdr oxv- cycl ohexvl | - acet am de

HPLC- M5: 276.2 (M), 298 2 (M+rNa) . Exarrpl e 6u

(1) - ( 1 RExABHe S03LHN RS SRS Bbtoepiveny ethynl/i

acid eth II ester HPLC- MVS: 340 2 (IVHNa) Exarrple 6V:

(t)-(ll%“—'!-ﬁg—l\l-f3 Hvdr oxv- 3- ( 3- net hoxv- phenyl et hynyl ) - cvcl ohexvl | -

acet am HPLEMS-348.2 gd&Na). (Mrl), 310.2 (MrNa). Exanmple 6w (t)-(1

RS. 3SR) - N- f 3- Hvdr oxv- 3- ( 3- net hoxv- ohenvl et hvnvl ) - cycl ohexvl | - acet am de

HPLC- M5: 288.2 (M+1l), 310.2 (M+Na). Exanmple 6x: (t)-(1 RS

3RS) - 13ExMAble 6y G BREBSRMII{ P Rlibi0-phdhyeivhyit-Bcivaimyuyvtiohentlaarbamie Gicid

tert-butt\ﬁl e§ter Case 4-32141 A -21 HPLG-Ms: 368.2 (M+Na). 2 JUN 2006
ethyl ester

M.p. 121-123°C.

Example 6r: (}-(1RS,3RS)}[3-{3-Methoxy-phenylethynvi)-3-hvdroxy-cyclohexyll-carbamic

acid ethyl ester
HPLC-MS: 340.2 (M+Na).

Example 6s: (£)}-(1RS,3RS)}-N-[3-(3-Fluoro-phenylethynyl)-3-hvdroxy-cyclohexyl]-
acetamideHPLC-MS: 340.2 (M+Na).

Example 6t {+)}-{1RS.3SR)-N-[3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyciohexyll-acetamide
HPLC-MS: 276.2 (M+1), 298.2 (M+Na).

Example 6u: (+)}-(1RS,3SR}-[3-Hydroxy-3-(3-methoxy-phenyiethynyl}-cyclohexyll-carbamic

acid ethyl ester
HPLC-MS: 340.2 (M+Na).

Example 6v: {(+)-{1RS,3RS)-N-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyll-
acetamide
HPLC-MS: 288.2 (M+1), 310.2 (M+Na).

-Example 6w: {x)}-{1RS,3SR)-N-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyl}-
acetamide HPLC-MS: 288.2 (M+1), 310.2 (M+Na).

Exampie 6x: (+)-(1RS 3RS})-[3-Hydroxy-3-(3-methoxy-phenylethynyl}-cyclohexyl]-carbamic
acid fert-butyl ester




Exanpl ; al

RS, 3SR) %?—éga%ﬁé 3- ( 3- net hoxy- phenvl et hvnvl ) - cycl ohexvl | - car bam c_ Zaﬁh%ﬂﬁ
tert-butyl ester HPLC-MS: 368.2 (MtNa). Exanple 6z: (t)-0 .'

RS. 3RS) - ( 3- Hydr oxy- 3-mt ol vl et hvnvl - cvcl ohexyl )-carbam ¢ acid tert-butyl
ester HPLC-Ms: 352.2 (MtNa). Exanple 6aa: (tl-(1

RS, 3SR) - ( 3- Hydr oxy- 3- mt ol yl et hynyl - cytl ohexyl )-carbam c acid tert- butyl
ester HPLC-MS: 352.1 (MtNa). Exanple Gab: ‘
(t)-(1RS, 3RS) - (3-(3-Fl uoro-phenvl et hvnvl ) - 3- hydr oxy- cycl ohexyl | - car bam c
aci d t HPL-OMS:I368s2 @M+N)LC- M5: 356. 2 (MrNa). Exanple 6ac: ()-(1

RS. 3SR) - ( 3- ( 3- Fl uor o- phenvl et hvnvl ) - 3- hydr oxy-cycl ohexyl | -carbam ¢ acid
tert-butyl ester HPLC-MsS: 356.2 (MtNa). Exanple 6ad: ()-0

RS, 3RS)Ei&nirle 6V:Uel-0tRE18BR|-I3 Hydraky-3-83-methiaxyphenvitbben kiveiohekilpoabamici d

met hyl es Fr HI5L|C- : 314.2 (MtNa). Exanple 6ae: ()-(1
RS, 3SR)—MH§—§§-%3° e -phenvl et hvnvl | - 3- hydr oxy- cycl ohexvl | -carbanic acid
met hyl Hetemd Rt 2MM+Ngh4. 2 (M-Na) . Exanple 7:

() - (3-Phenyl et hynyl - cycl ohex-2-enyl)-carbam c acid ethyl ester and (t)- 3-
phenvl et hvnvl - cvcl ohex- 3-enyl )-carbam c acid ethyl ester 100 ng (0.35 mmol)

( 3- hy driERsVpke AR SR I-(EMEdraRE 3 Yh-lohdath Bicteldtaxd)-Rbami€ 8£i8 tert-butyl
(di asteronmerrc m xture I'n oluene are treated W ng p-tol uene

sul foni&8t&ici d Case 4-32141 A - 2 JUN 7006 -22 and stirred 6 hours at 120.

After qgmlchs: 388 2@fiNd)on of 50 ml ethyl acetate, the product is washed
wth water containing a’'small anmount of sodi um bi carbonate, and saline. The

Example 6aa: (3)-(1RS 3SR )-(3-Hydroxy-3-m-tolylethynyl-cyclohexyl}-carbamic acid tert-

butyl ester
HPLC-MS: 352.1 (M+Na).

Example Bab; (+}-(1RS, 3RS }-(3-{3-Fluoro-phenylethynyl}-3-hydroxy-cyclohexyll-carbamic

acid tert-butyi ester
HPLC-MS: 356.2 (M+Na).

Example 6ac: (£)-(1RS,3SR)-(3-(3-Fiuoro-phenylethynyl}-3-hvdroxy-cyclohexyll-carbamic

acid tert-butyl ester
HPLC-MS: 356.2 (M+Na).

Example 6ad: (+)-(1RS,3RS){3-(3-Fluoro-phenylethynyl}-3-hydroxy-cycichexyil-carbamic

. acid methy! ester
HPLC-MS: 314.2 (M+Na).

Example 6ae: {+)-{(1RS,3SR)-[3-(3-Fluoro-phenvlethynvl)-3-hvdroxy-cyclohexyll-carbamic

acid methyl ester
HPLC-MS: 314.2 (M+Na).

Exampie 7: ()-{3-Phenvlethynyl-cyciohex-2-enyl}-carbamic acid ethyl ester and (+)-3-

phenylethynyl-cyclohex-3-enyl}-carbamic acid ethyl ester

100 mg (0.35 mmol) (3-hydroxy-3-phenylethynyl-cyclohexyl)-carbamic acid ethyl ester
{diasteromeric mixture 2) in 15 mL toluene are treated with 10 mg p-toluene sulfonic acid



organi ccpéigashdq@ied with sodiumsulfate, concentrated and col um

chromat ographed wusing a 3:1 mxture of petroleumether and ethyl acetate.
The first product to cone out of the colum is -7 JUN 2006
(3- phenyl et hynyl - cycl ohex- 2-enyl )-carbam c acid ethyl ester (yield, 23%,
foll owed by (3-phenylet hynyI cycl ohexs3-enyl)-carbam c acid ethyl ester
(yield: 48% Racemate 1. 'H NWVR (400 ): delta = 7.41 (m 2H); 7.30 (m
3H); 6.04 (s, 1H); 4.63 (broad s, 1H); 4.35 (broad s, 1H); 4.10 (g, 2H);
2.20 (s, 2H); 1.90 (m 1H); 1.70, (m 2H),; 1.50 (m 1H); 1.23 (t, 3H).
Racerratm@stirreld-ﬁxlhwr /0 V207-After wilnaand additior( off S ethyl apetatenthgpyodustiso (s, 1

APTY Sﬁ%sh%@vﬂ%dwéw ‘3‘”4"?]"‘8%"’9"' aﬁﬁ%ﬂeis%m%i%ﬁ Elisgne e o b
( B ) Og/gtm?nca?gaehmdgeﬁwmr?dn{m bgm?na&ryna)ed:mdamhmn abnoimaémgmphed;t e(r:) r 2; r gg
((ZII ssol V&Y %%M%@ﬁ%ﬂ'e% @)(I—Tl'foa § r@’l g@éii%STﬁ?rﬁ%’?b@Pagt tg(’}g}r@l Jé'ﬁg’? ®on of

rNgg m' ? Sl F (3o mT“'hg"ee“r"“yﬁﬁﬁﬁ*ﬁmﬂﬁ'ﬁamﬁdfdy e e e
PG henivh Vet Sy tamiGatia I eitr hRE 48800 us ot 1 oom
:ﬁnrmerraéwmhtemh?imwmmyww v&1qmlzfdt1 eo@naga) .04|t(@e1m%$4smded and
e crugde ro Irac e a er
Sal i ne. (g odr 45 Laees 1) dodecd 2R A Ao o Pt s e 41

“m xtureq, g@(rﬁeimphezm(nt :mher and ethyl acetate. Yield: 43%. H-NIVR (400

MHz): delta = ; 6.18 broad m 1H);
4,15 (d*a%q)ateﬁ é"f‘{g}{' I&""“é)—lﬂe“azmé's“o(l?ﬁ? b gaémaﬁ%sg@ (5. HOh (B8 1H); 1. 15
(t, 3H)(brdadamig; £10 (g, 2H); 392ébroads 1H); 2.61 (d 1H); 2.28 (broad s, 2H? 2.12, 1.85,

() - (4aRS._5RS, 8a R) cf—ty dr oxy- 5- phenvl et hvnyl - oct ahydr o- aui nol'i ne-'1-

car boxy1 5%(%|%’bﬂ@l(t eber a) To the m xture of :
()- (4aRS, 8aSR) - oct ahydr o- qui nol i n-5-one oxal ate (1.50g, 6.17mml), toluene
(5mM) and vvat er (5rr1) S added sol i d potassium car bonate Aftetr stirring for
a feW a u H 'um Py L B o) Y EH Ay 3]

reaction mxture is then stirred at roomtenperature for 3 hours. The
organi c phase is separated and the aqueous phase extracted with

di chi ordznpg e:A82 rynal) (Srphenyigtyrybewsiohes-3anylrfacbasmio geid ettd ester ape141 A - 23
dissolved in 2ml DMF and 1 mL THF. 8 mg (0.165 mmot) of a 60% dispersion of NaH in oil is

added and the mixture stirred under argon for 80 minutes at room temperature. The reaction

mixture is cooled to 0°, and 16 microliters Mel in 0.5 ml THF are added dropwise. After
stirring one hour at room tenmperature, the reaction mixture is cooled to 0° again, ice is
added and the crude product extracted with ethyl acetate, washed with water and saline,
dried with sodium sulfate and column chromatographed using a 4:1 mixture of petroleum
ether and ethyl acetate. Yield: 43% .

'H-NMR (400 MHz): delta = 7.40 (m, 2H); 7.30 (m, 3H); 6.18 (s, 1H); 4.22 (broad m, 1H);
4.15 (q, 2H); 2.8 (broad s, 3H); 2.35 (broad s, 4H); 1.80-1.60 (m, 1H); 1.15 (t, 3H).

Example 9: (+)-(4aRS,5RS.8aSR)-5-Hydroxy-5-phenylethynyl-octahydro-quinoline-1-
carboxylic acid ethvi ester

a) To the mixture of (£)-(4aRS,8aSR)-octahydro-quinolin-5-one oxalate (1.50g, 6.17mmol),
toluene (5mi) and water (5ml) is added solid potassium carbonate. After stirring for a few
minutes ethyl chloroformate {0.71ml, 7.4mmol)} is added and the reaction mixture is then
stirred at room temperature for 3 hours. The organic phase is separated and the
aqueous phase extracted with dichloromethane (3x10ml). The combined organic phases



-. 2 JU ri ed over magnesi um sul phate and concentrated in vacuo to
yield Ebégé)ﬁ(‘aggg/;ﬂ () - (4aRS, 8aSR) - 5- Oxo- oct ahydr o- qui nol i ne-1 - car N
acid ethyl ester. 1 HNVR (400M4z; CDCI3): 1.28 (t, 3H), 1.40 1.70° ?n{ﬁ SIW;
1.72-1.90 ( m 1 H, 2.0-2.20 (m 3H), 2.30-2.48 ( m 3H), 2.55 (td, 1H),
3.32 (td, 1H), 3.50 (m 2H), 4.12 (q, %% 1). b) To a solution of

() - (4aRS, 8aSR) - 5- oxo- oct ahydr o- qui nol 1 | -carboxylic acid ethyl ester
(0.372g, 1.65mmwl) in THE (15m ) is added a solution of lithium

phenyl acetylide in THE (3.30m, 3.30muvol; 1.OM solution in THF) at -50C.
The r eact arenirietd ovar magsesiune sulphaterand doncentrfbtéi} ihvacso i yield0T22g @88%eof al | owed
to warmt ure, e reactio Il ute | di et hyl
et her (10@%‘? K BEFRESShe "é%ﬁYgF%‘f"éFBm {]Bﬁrﬂ’ 3?8&%‘?’&%‘8! uﬁ? WFQ(M o),
wat er (| QapdMHLr CBEINVELRS REHESI.A0M F0I(Inasie), arkb-1.801 ne, o)A 0FR2@ @m| BH) acuo.

o S2dBAR R A T oo

(t)-(4aRS, 5RS, 8aSR) 5- hydr oxy- 5- phenyl et hynyI
oct ahydr.o- qui noli ne-|-carboxylic acid e ester. (0. 1449, 26.7% . Follow ng
Che oan) T4 BEBMIPR, ki IRES BUPR G5 ComRSIAN oAl rmvam%p@ms er

(t)-1( 4aFi§ ﬁ§§ $%§H}nol)5n fri‘IFQh bﬁﬁ)QS Baﬂ’éb’ 'a%bh)t‘BH 'o) fitAruY gﬁéﬁylérc@y d¢

oui nol i n-1 -furan-2-vl - met hanone (s, 1H)

7. 45 (m 4R3)30md, $80mmol; 1y 0M golgtion im 'lilﬂ.ﬁ) at55 @ '(ig,e @q;:tlon mu@ge(lﬁr@n)stmgdgqr

( m8 é H% : 1 %o(lf.@ é't 'iboc%ﬂg QhéﬂT%lWed ti m%ﬁn(tag(}d?% tenivﬁﬁtu?é’“%@reaého%m&(mr& c

(m 1H) . \gxtrg@ethyl ether (100m|) washed with saturated sodium bicarbonate solution

(()LI) ngl(ﬁﬁ%? ﬁﬁ%)f uranﬁg"ﬁ)ﬁdﬁq ang@%ﬁ\%@ﬂ%%%h%%kﬁ%ﬁﬁ%@%E%m 7.43

(m 4H), Pwiicéiibn ¢l)the erge pmm:mq 86097 msipg silieh ge! dredaiograph) , 3.90 (m 1 H),

3.31 (m 1.83
(m 1H) ](e%la(;ataﬁpé@f% lv% f&% (&ﬂ%&%SRéﬂ?gRi%@dﬁﬁym%&%ym H) |
Exanpl e Yastahydro-quinoline-1- carboxyhc acid ethy! ester.(0.144q, 26.7%).

(t)-(4aRS, 5RS. 8aSR) - 5- ( 3- Chl or o- ohenvl et hvnvl ) - 5- hvdr oxv- oct ahvdr o-

gui nol i ne-1-carboxylic acid tert-butyl ester NMR (CDCI 3): 7.42 (d,J=1.1Hz,
11-1), Folleingrths shmeracdedprg thelfollodintBedmpatirlis afe ditaipedl1H), 2.08 (m 3H),
1.90 (m1H), 1.8-1.6 (m7H), 1.46 (s,9H), 1.38 (m1H). Case 4-32141 A

Example 9a; (+)-[(4aRS.5SR. 8aSR)- 5-(3-Chloro-phenyiethynyi)-5-hydroxy-octahydro-

quinolin-1-vil-furan-2-yl-methancne

NMR (DMSO-D6, 500MHz): 7.84 (s,1H), 7.45 (m,4H), 6.95 (d,1H), 6.63 (d,1H), 5.51 (s,1H),
4.03 (m,1H), 3.84 (m,1RH), 3.32 (m,1H)}, 2.06 (m,1H), 2.04 (m,1H), 1.96 (m,1H), 1.94 (m,1H),
1.85 (m,1H), 1.74 (m.2H), 1.71 {m,1H), 1.60 (m,1H), 1.50 {m,1H), 1.41 (m,1H).

Example 9b: {+)-[(4aRS,5RS,8aSR)-5-(3-Chloro-phenylethynyl}-5-hydroxy-octahydro-

quinolin-1-vil-furan-2-yl-methanone

NMR (DMSO-D6, 500MHz): 7.83 (s,1H), 7.43 (m,4H), 6.95 (d,1H), 6.62 (m,1H), 5.77 (s,1H),
3.99 (m,1H), 3.80 (m,1H), 3.31 (m,1H), 2.12 (m,1H), 2.06 (m,1H), 1.97 (m,1H), 1.88 (m,1H),
1.83 {m,1H), 1.77 (m,1H), 1.66 {m,TH), 1.59 (m,2H}, 1.46 (m,1H), 1.22 {m,1H).

Example 9¢: (+)-{4aRS 5RS 8aSR)-5-{3-Chioro-phenylethynyl)-5-hvdroxy-octahydro-
guinoline-1-carboxylic acid tert-butvi ester

NMR (CDCI3): 7.42 {d,J=1.1Hz, 1H}, 7.32 (m,3H), 3.55 (m,1H), 3.48 (m,1H), 3.10 (m,1H),
2.08 (m,3H), 1.80 (m,1H), 1.8-1.6 {(m,7H), 1.46 (s, SH), 1.38 (m,1H).




- 24 Exompdds.39141 A

(t)-f(4aRS. 5SR 8aSR) - 5- (3- Chl or o- phenvl et hynyl ) - 5- hydr oxv- oct ahvdr o-_ 2 JUN 2006
aui nol i n-1-vl | -norpholin-4-yl-nmethanone LC- M5, M+1=403.1 Exanpl e 9e:
()-f(4aRS. 5SR 8aSR) - 5- (3- chl or o- phenvl et hvnyl') - 5- hydr oxv- oct ahvdr o- oui

nol i n-1-vl |- (4-nmethyl - pi perazi n-1- vl )ZI’H hanone LC- M5, Mtl= 416.2 Exanple
10: (t)-(4aRS. 5RS. 8aSR) - 5-( 3- chl or o- phenvl et hynvl) - 5- hydr oxv- oct ahydr o-

aui nol i ne-1-carboxylic acid ethyl ester and (t)-(4aRS. 5SR, 8aSR) -

5-(3-chl oro- phenylethynyl) 5- hydroxy octahvdro oui nol i ne- 1- carboxyllc acid
et hyl c=xamnple 9d: (FHN4aBBHSR, 8aSRh5<3 pheryviethynye roxyyoctalydoene

(1. 54%%%%5 added a solution of n-butyllithiumin
hexane exane) at 0C. The reaction mxture is
stirredGMIG¥134083 m nutes and then at roomtenperature for 20 hours. The
reaction mxture is diluted with diethyl ether (100mM ), washed with
saturated sodium bicarbonate solution (2xI1OM), dried over magnesi um

sul f at Examble Geg&nﬂnaﬁsGSHBaSFB)@@-cWDLgheqﬂetmnyl pS-tvimxesoetdbydrooduct (2.0
' h

g) using.sili ) '(|et hgl acet at e/ hexane gradi ent 0-40% v/ V)

(gl DA v

give (t ) Ty eHoxy

tri met hyg-pig, W:eaf&myl oct ahydro-qw nol i ne-1-carboxylic acid ethyl ester.
(1.48, 84%; 1H NWR (400MHz; CDCI3): 1H NWR 0. 1(s-overlap, 91-1), 1.05 (t,
3H) 110130(m 2H ),1.30-1.60 (m 6H), 1.60-1.95 (m 4H), 2.80-3.0 (m1

, % npfj_:);g ssﬁs@as& 3{dRloro-bhbbvietRvidBk Shvdrd otof rpher
chroma ogr aphi c ac, ] _cont arlabl e uges ol - (4aRsS, 5RS,

-e-1-carboxy|ic

(f)-(4a y y yI-oct ahydr o-
qui nol i ne 1- car boxylic acid ethyl ester. b) A mxture (approximtely 5 :1)

of (t) a(%%sélﬁﬁmﬁaﬁﬁ)ne&wmsté ieRe (1.54ml, 10.8mmol) i in THF (10mi), is added a
tri rrethyIS|tan | et hynyl - oct ahy dro q7U| nol i ne- 1- car oxx I C aC|d° et hyl ester
and (t)- S@ |R30fn ~bu IIlthlum in hexane (6.75ml, 10.8mmol; 1.6M in hexane) at 0°C. The

SSR, SaSR)reﬁctibqu"hRﬁh‘e & dtirlel @t 0¢ %r'%ﬂﬁﬂnﬁfe@%ﬂ|thé?FéﬁBMﬁ|rt8m‘ﬂHfdﬁﬂje'f8ﬁzol car boxyl
ic acid ethyl_ester (0.272¢g ono- 3- chl or 0- benzene (0 161qg,

0. 84 mmlrbours J&‘ﬁﬁéﬁf{fmuwaﬂwwswmﬂwth ‘%letw:ﬁﬁlwl (§00ral),; warded With b

(0. 029, 0.5t BichrboRHeaDhitiBAY2x10m!), dried over magnesium sulfate and concentrated in
vacuo. Purification of the crude product (2.0 g) using silica gel chromatography
(ethylacetate/hexane gradient 0-40% v/v) give (1)-(4aRS,5RS,8aSR)-5-hydroxy-5-
trimethylsilanylethynyl-octahydro-quinoline-1-carboxylic acid ethyl ester. (1.48, 84%); 1H
NMR (400MHz; CDCI3): 1H NMR 0.1(s-overlap, 9H), 1.05 (t, 3H), 1.10-1.30 (m, 2H
),1.30-1.60 (m, 6H), 1.60-1.95 (m, 4H), 2.80-3.0 (m, 1H), 3.25-3.50 (m, 1H), 3.50-3.65 (m,
1H), 3.95(m, 2H}. Further chromatographic fractions all contain variable mixtures of (+)-
{4aRS,5RS,8aSR)-5-hydroxy-5-trimethylsilanylethynyl-octahydro-quinoline-1-carboxylic
acid ethyl ester and (*)-(4aRS,5SR,8aSR)-5-hydroxy-5-trimethylsilanylethynyl-octahydro-
quinoline-1-carboxylic acid ethyl ester,

b) A mixture (approximately 5 :1) of (£)-(4aRS,5RS,8aSR)-5-hydroxy-5-
trimethylsilanylethynyl-octahydro-quinoline-1-carboxylic acid ethyl ester and (t)-
(4aRS,5S8R,8aSR)-5-hydroxy-5-trimethylsitanylethynyl-octahydro-quinoline-1-carboxylic
acid ethyl ester (0.272g, 0.84mmol)}, 1-bromo-3-chloro-benzene (0.161g, 0.84 mmol),
copper(})iodide (0.016g, 0.093mmol), triphenylphosphine (0.02g,0.074mmol), potassium
carbonate (0.127g, 0.92mmol}, palladium on carbon (10%) (10 mg) in dimethoxyethane
(2ml) and water (1mil) are combined together and heated at 80°C for 24hours under argon



car bon ( 0.92mmol ), palladiumon carbon (10% (10 ng) in
di nmet h?(@sgtzﬂg%ﬁiﬂ?zm) and water (1 m) are conbined together and heafq gq‘%gﬁ

80C for 24hours under argon Case 4-32141 A -25 - 2 JUN 2006 at m)sphere
reaction mxture is cooled to room tenperature, filtered through celite,
washed with diethyl ether and concentrated in in vacuo to yield a crude oil.
The crude oil (0.181g) is purified usi®ng silica gel chronatography

(ethyl acetate / hexane gradient 0- 30% and fractions containing the desired
conpounds are collected and evaporated in vacuo to yield the first product
(t)-( 4aR$tﬁEQ;k&$R}he&e@&mhhbmme fshaaidddo mgomitdmperature, filtered through celite,

T o STABRSR  BSl cSSI hcl Ye E 3 a LR -
g 0- g 32 (0!1131@)-!}; punfﬂecD&nﬁgnr;:llcd-bel cﬁ:jo&&tégrgphﬁ(dthylac’ﬂﬂélhexanb griadiedt 4-5 (q,
t t .
( tH§ (rare30u e regeibad RShiainfg 16 BRheRoRRORD e are. war#ss%en%sv%ﬁ?yrates i
- car b%ﬁhd)(bﬁﬁlddheﬁrbybrodﬁéﬂ&) (43RFSRS 8ABR)-5HB NS d-f 1.29

Em 1H), é‘%’dé’&yrﬂ%b%yé’ °"3§" ne-ﬂ?'-cafbwpc cnigﬁ'tyh?gtghi‘]&rqgi 4]6§o)34(H h‘ﬁ_&l—i) 3.16

Fol | ow nqdeMHéeo@cm OICW(U he é-qISqu QBiR cRsPogindsmar ), 2od-2i2megn, dEyan! e
10a: (t)- (4aRS 5SR. 8aSR) - )—&p -5-mto v et hvnvI oct ahvdr o- oui nol | ne- 1-
car boxyl i%0&€Md HatH§s (t@st"@? 3 )46 RiE ZHipR 4y 40{mpdH) and thgysecandg - 1 56
é m552§|) 3 é'}etﬁﬁt 5£9-(9§RS04 s SR)15 ﬁﬁcrﬂer%?rfeﬂy %ly))w - -h%é o(@-oc?dﬁ»dro%&éomael #;'I) 3
10b: ()- (14@mgo>amsae:asﬁ)yi egepga&nwﬁ%mﬁ wﬁ@pw ICQ&%W@?&)L Bt e

Cfnr boxyl '1C58’§‘Fd é!—ﬁthyé '?égﬁ sH; WBzz( &?’%)3 @ms) 3%55?* ﬂHg)"ﬁ 7%3@2031620

(m 1H) 13*)6‘919(@42K'|h71§k§30(4"047'1)4 19 (m 2H),7.05 - 7.27 (m 4H). Exanple
11: (t)-Ethyl-((l SR 3SR)-3-hydroxy-3-mtolvlethvnvl-cvcl opentvl)-carbam c
acid nethyl ester and

() - et h\Adllpyingrhea rape rasedureihe Kliewingl compobinds precgldaiopdint y1 ) - car bani ¢ aci d

Example 10a: {+)-{4aRS.55R.8aSR)}- 5-Hydroxy-5-m-tolylethynyi-octahydro-guinoline-1-
carboxylic acid ethyl ester

'H NMR (400MHz; CDCI3): 1.25 (t, 3H), 1.39 -1.56 (m, 2H), 1.56 —1.98 (m, 8H), 1.98-2.23
(m, 2H), 2.35 (s, 3H), 3.15 (m, 1H), 3.55-3.79 (m, 2H), 4.04-4.20 {m, 2H),7.10 (m, 1H)7.15-
7.25 {m, 3H)

Example 10b; (+)}-(4aRS.5RS.8aSR)- 5-Hydroxy-5-m-tolylethynyl-octahydro-quinoline-1-

:  carboxylic acid ethyl ester
'H NMR (400MHz; CDCI3): 1.25 (t, 3H), 1.30-1.50 (m, 2H), 1.56 —2.20 (m, 8H), 2.20-2.44
(m, 3H), 2.85-3.18(m,1H), 3.54-3.63 (m, 1H), 3.69-3.84 (m, 1H), 4.07-4.19 (m, 2H),7.05 -
7.27 (m, 4H).

Example 11: (#}-Ethyi-({(1SR,3SR)-3-hydroxy-3-m-tolylethynyi-cyclopentyl}-carbamic acid
methyl ester and (+)-ethyl-({1SR.3RS)-3-hydroxy-3-m-iolylethynyl-cyclopentyl)-carbamic acid

methyl ester

a) To a solution of 3-methoxy-cyclopent-2-enone (800 mg, 7.13 mmol) in 30 mi of an
ethylamine solution in THF, (2.0 M, 60 mmol) acetic acid {200 pl) is added and the
mixture stirred at 70 °C for 2 h. The reaction mixture is concentrated in vacuo and the



met hyl ester a) To a solution of 3-nethoxy-cycl opent-2-enone (800 ny, 7.13
mol ) | @530 4H219% pgan  ethylamine solution in THF, (2.0 M 60 nml) acetic
acid (200 pl) 1s added and the mxture stirred at 70 C for 2 h. The_ 2 JUN
reaction mxture is concentrated in vacuo and the Case 4-32141 A -26 JZJ }@9&1
2006 residue is filtered through silica gel with acetone. The resulting
solid is crystallized from dichl oromeggane | ether to yield

3- et hyl am no-cycl opent - 2-enone as whit& crystals, mp. 136-136.5C. b) To a
sol ution of 3-ethylam no-cycl opent-2-enone (500 ng, 4mmol) in 4mM THE and 1
m  DWVF, sodium hydride (12 nmol) is added. After stirring the reaction

m xt ure f mside is fiiterad dyough siiemyel avitharcatone eThenesuling selicbis srystatiges! frens p1, 8

gTurgln)chle?i g\ﬁ?I %éﬁd{/%}ﬁg}cﬁé}(})u@ﬂﬂ lérﬁm r??ahﬁ%% de sn%f\%tc‘}l’%%rbéggc}écbncent rated

i n vacuo. T:B@‘lB&ﬁf’@iue is partitioned bet ween brine and dichl oronmet hane. The
organi c extracts are chromatographed on silica gel (30 g) wth

di chl or onet hane/ net hanol (95:5 v/v) as eluent to afford ethyl-(3-oxo-

cycl opeb} T4 asojltipn oh Bletimjlamiacioyclopé tityd-eresied 500vrige Bminsol cin vigtl JIHF aedl 1 fmlom

di chloro

et.her
i by~ ( 3 BME: B5ekmBHAde (1M fiondSatdke At timing tha reaeliondPUB iR 2 18 ol )
[ h d it inbradire Wnidy fordfdiaiat 8 s Ghdd
I()S et% |r0§ £ﬁ3rbgr>?g-§ 23 oreWIq rI‘r‘f’@lgardj;am ce;gg:ﬁgm ﬂ?ﬁlﬁeste?dagﬂg
yel | owi sh ng qﬂ)15m|gutre§a@p rgﬂc ‘9\# ixture is gquenched w1th saturated aqueous

()-ethyl- érhﬁ%o‘ﬁ)mﬁcmmdé:wbmw&dméma@mrma@gb Fharéditie 1© Paltitioneth Ilthl um
mtolyiacetylide is perfornmed as in exanple 1. After chromato%ra phy

Si 11 cagel DEeRN brips ahe sblsremehipns. g crganic eiasis are ShFRmatopraphed plika
(1)~ ethyl gdi(368) y @%h%hm&ﬁawnéfmeménal glsg\mgw SIGHifthoBAGIDRtyI8idaaIT C aci d

nmet hyl first eluted i ca , hexane/ et hyl
acetate 1°YPj°PeHPE'@ﬂWEC5@2m"23‘E'W%')¥| epigr WBWEdP gyst@{hy.ecgfrgrwdlt(r(lqromethane /

SR, 3SR) - BEthg,dranyag’iagrst»@I yl et hynyl - cycl opentyl ) -carbam c acid nethyl ester
[Rf = 0. silica gel, hexane/ethyl acetate 1:1), HPLC- MS: 324.2

(IVHrNa)I, both as pale yeIIow oils.
¢) Ethyl-(3-oxo-cyciopent-1-enyl)-carbamic acid methyl ester {400mg, 2.18 mmol) is
‘hydrogenated in methanol with Pd/C (10%, 80mg) to yield ()-ethyl-{(R,S)-3-ox0-
cyclopentyl)-carbamic acid methyl ester as a yellowish oil.

d) The reaction of (1)-ethyl-({R,S)-3-oxo-cyclopentyl)-carbamic acid methyl ester with lithium
m-tolylacetylide is performed as in example 1. After chromatography on silicage! with
hexane/acetone (5:1 v/v) as eluent, the title compound (t)-ethyl-((1SR,3RS}-3-hydroxy-3-
m-tolylethynyl-cyclopentyl)-carbamic acid methyl ester is first eluted [R; = 0.48 (TLC silica
gel, hexane/ethyl acetate 1:1), HPLC-MS: 324.2 (M+Na)'] followed by (+)-ethy}-
((1SR,35R})-3-hydroxy-3-m-tolylethynyl-cyclopentyl)-carbamic acid methyi ester [R, = 0.39
(TLC silica gel, hexane/ethyl acetate 1:1), HPLC-MS: 324.2 (M+Na)'], both as pale yellow
oils.



- 2 JUN 2006 -27 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWNS: 1. A
conmpound of forrmula (I) 5 (CH6 (CH2)n R (1) wherein mis 0 or 1,-h Ji§ 7008
or 1 and 10 A is hydroxyl and Xis hydrogen and Y is hydrogen., or A fornms a
single bond with X or with Y; Ro is hydrogen, (C -a)alkyl, (C _4)alkoxy,
trifluoronethyl, halogen, cyano, nitro, -COOKl wherein R, is (C, .4)aikyi or
-COR2 wherein R2 is hydrogen or (GC,-a)alkyl, and 15 Ris -COR3, -COOR3,

- CONR4R5 or -SO02R6, wherein R3 is (C, y'd)al kyl, (C3_7)cycloal kyl or
optionally substituted phenyl, 2-pyridy7-or 2-thienyl, R4 and R5, -

i ndependently, are hydrogen or (C, _4)alkyl and R6 is (C, _4)al kyl,
(C3_7)cycloal kyl or optionally substituted phenyl, R is hydrogen or

(C _4) al THE epd1RS DEFINING IBIE INVENTIANGAREIAS POIADOWS: and R' together form
a group -CH2-(CH2)P wherein pis O, 1 or 2, in which case one of nand p is
different fromO, with the proviso that Ro is different from hydrogen,
trifluor rrethyl and t hox nmis 1 nis 0, Ais hydroxyl, X and Y are
bot h hydrogen, cF?T% %?O%Hﬁ% and R' together forma group -(CH2)2-, 25
in free base or phar maceuti cally acceptable acid addition salt form when

used as a pharnaceuti - 2 JUN 2006 -28
\& (1)
\ .
5 (CH)m CHz)n/
wherein

m isQorl,
n isQorland
10 A is hydroxyl and X is hydrogen and Y is hydrogen, or
A forms a single bond with X or with Y;
Ry is hydrogen, (Ci4)alkyl, (Cis)alkoxy, trifluoromethyl, halogen, cyano, nitro,
-COOR, wherein R; is (Cy4)alkyl or -COR, wherein R; is hydrogen or
. (C-14)alkyl, and
15 ' R is -CORj; -COORj; -CONRsRs or -SO;R4, wherein R; is (Ci.4)alkyl,
(Cs-1)cycloalkyl or optionally substituted phenyl, 2-pyridyl or 2-thienyl, R4 and
Rs, independently, are hydrogen or (Ci4)alkyl and Ry is (Ci.s)alkyl,
(Ci.7)eycloalkyl or optionally substituted phenyl,
R" is hydrogen or (C,.4)alkyl and R" is hydrogen, or (Cig)alkyl, or
20 R’ and R” together form a group -CH;-(CH;),- wherein p is 0, 1 or 2, in which case
one of n and p is different from 0,
with the proviso that Ry is different from hydrogen, trifluoromethyl and methoxy
whenm is 1, nis 0, A is hydroxyl, X'and Y are both hydrogen, R is COOEt and R’
and R” together form a group -(CH;)z-,
25 in free base or pharmaceutically acceptable acid addition salt form, when used as a

pharmaceutical.



-2. A conpound selected fromthe followng list, in free base or acid
addition salt form | : -2 JUN 2008
(-)-(3aR 4S, 7aR) - 4- Hydr oxy- 4-mt ol yl et hynyl - oct ahydro-i ndol e- | -carboxylic
acid 5 nethyl ester, 1 a:

(-)-(3aR 4S, 7aR) - 4- Hydr oxy- 4-m t ol yl et hynyl - oct ahydr o-i ndol e-1-carboxylic
acid ethyl ester, I|b:

(-)-(3aR 4S, 7aR) - Fur an- 2-yl - (4- hydr oxy-4- mt ol yl et hynyl - oct ahydr o-i ndol -1 -yl
) - met hanone, 10 1c: -28 - -
()-(3aRsS, 4SR, 7aRS) - 4- ( 3- Chl or ophenyl et hynyl ) - 4- hydr oxy- oct ahydr o-i ndol e-1 -
carboxylic acid ethyl ester, Id:

() - (3aRS, 4SR, 7TARDmpnind-FeldeidofrBhe thel RNTBWIYE )ist-ih YOk ¥se06t kil Hdditidrdedie- | -

carboxylic acid ethyl ester, le:

( 3aRS, 4SROmaRS) - 4- Hydr oxy- 4- phenyl et hynyl - oct ahydr o-i ndol e-| -carboxylic 15
acid(S) (tetrahydrofuran-3-yl)ester, if:

(3aRS, 4SR, 7aRS) - 4- Hydr oxy- 4- phenyl et hynyl - oct ahydr o-i ndol e-1 - car boxylic

acid(R) (tetr 2B A8 4R B4H ydestyes-m-tol9lethynyl-octahydro-indole-1-carboxylic  acid
(3aRS,4SR,7agg Ei{1-I—chir0x)3-4-(3-(:yﬁlorop en}igthyny )-octahydro-i%&ol-l-
car boxy| i methyl esi¢rS) (t et r ahydrof uran-3-yl)ester, 20 |h:

() (3aRS 5% TRMHk 4 AU RAGAHo Db XSty oGk A ool BadyRar by T e
() - (3aRS, &b k8IRS) - 4- (4- Fl uor o- phenyl et hynyl ) - 4- hydr oxy- oct ahydr o-i ndol e- | -
carboxylic acid et h%SI ester, 1| j: )

() - (3aRS, UsR, ZxBR.4S. 73R )hwendpHeldyhetraxngin-tayleidmykpclahydoHadelsiybonyl - 25
oct ahydr ox e, 2:

()--(3aRs, 95&%?‘5% Phenyl et hynyl - 2, 3, 3a, 6, 7, 7a- hexahydr o-i ndol e-1 - car boxylic

acid 1et hyd: esit)qBaR®ASR,7aRS)-4-(3-Chlorophenylethynyl)-4-hydroxy-octahydro-indole-1-
() - (RS) - 4- Phenyl! et _k‘ljynzl -2,3,5,6,7, 7a- hexahydr o-i ndol e-1-carboxylic acid
et hyl estearboxdic acid ethyl ester,

() (37, TE9) 1 2 TR G5 8- A AOBIN RN By BTy iy 0r o nd

carboxylic acid ethyl ester, :
le: (3aR8§,4SR,7aRS)-4-Hydroxy-4-phenylethynyl-octahydro-indole-1-carboxylic

15 acid(S)(tetrahydrofuran-3-yl)ester,
1f:  (3aRS$,4SR,7aRS)-4-Hydroxy-4-phenylethynyl-octahydro-indole-1-carboxylic
acid(R)(tetrahydrofuran-3-yl)ester,
lg: (3aR5,4SR,7aRS)-4-Hydroxy-4-(3-chlorophenylethynyl)-octahydro-indol-1-
carboxylic acid-(S)(tetrahydrofuran-3-yl)ester,

20 1h: (¥)-(3aRS,4SR,7aRS)-4-Hydroxy-4-m-tolylethynyl-octahydro-indole-1-carboxylic
acid ethyl ester,
li:  (£)-(3aR8§,4SR,7aRS)-4-(4-Fluoro-phenylethynyl)-4-hydroxy-octahydro-indole-1-
carboxylic acid ethyl ester,
1j:  (£)-(3aRS,4SR,7aRS)-4-(3-Chlorophenyiethynyl)-4-hydroxy-1-methanesulfonyl-

25  octahydro-indole, |
2:  (¥)-(3aRS§,7aR8)-4-Phenylethynyl-2,3,3a,6,7,7a-hexahydro-indole-1-carboxylic acid
ethyl ester and (i)-(RS)-4-Phenylethynyl-é,B,S,6,7,7a-hexahydro-indole-l-carboxylic acid
ethyl ester,
2a;  (+)-(3RS,7aRS)-2,2,2-Trifluoro-1-(4-phenylethyny!-2,3,3a,6,7,7a-hexahydro-indol-

30 1-yl)-ethanone,



-29 2b: ()-(RS)-4-mTol ylethynyl -2,3,5, 6,7, 7a- hexahydr o-i ndol e-| -car boxylic
acid ethyl ester, 2c: _ 08
()-(3RS,7aRS)-4-n}TonIethynyl-2,3,3a,6,7,7a-hexahydro-indoIe-I-carngyP*@
acid ethyl ester, 5 2d:

()- (3RS, 7aRS) - 4- (4- Chl or o- phenyl et hynyl ) - 2, 3, 3a, 6, 7, 7a- hexahydr o-i ndol e-1 -
carboxylic acid ethyl ester, Z2e:

()-(3RS, 7aRS) - 4- ( 2- Fl uor o- phenylethynylb 2,3, 3a, 6,7, 7a- hexahydr o-i ndol e- | -
carboxylic acid ethyl ester, 2f:

()-(3RS, 7aRS) - 4- ( 3- Fl uor o- phenylethynyl) 2,3, 3a, 6,7, 7a- hexahydr o- i ndol e- I-
10 carboxylic acid ethyl ester, 2g:

()-(RS) - %(36*5L(R(ST)Q-@hmyleﬂiyhypy|3)5 8,7 Fa heRalfydfe-iiddiahyddrindylidol £id - edayboxyl i
c acid ethyl ester, 2h

() - (3RS, =4RS) - 4- ( 3- thhoxy phenyl et hynyl ) -2, 3, 3a, 6, 7, 7a- hexahydr o-i ndol e- I -
car boxyl

() - (RS) - %c%%&),ﬁ(@ﬁﬁ%%ﬁihﬁf@q%ﬂwyl 23325, Tarhexahydrasindoles 1 catpopyliq acid

- car boxylih % sagi d ethyl ester, 3:

() - (3aRS, 4RS, 7aSR) - 4- Hydr oxy- 4- phenylethynyl oct ahydr o-i soi ndol e- 2- car boxyl i
c achd &d: hy(+)e(§RSt;7aR$j :4-(4-Chloro-phenylethynyl)-2,3,3a,6,7,7a-hexahydro-indole-1-

()-(3akRs, 4 S 7aSR) 4- roxy 4 mtol yl et hynyI oct ahydro-i soi ndol e-2- 20

car boxyl‘faé Rl asidsthy - (3aRS, 4RS, 7aSR) - 4- Hydr oxy- 4

e ot R

car boxyl ¢gbaeilit Ridwthykestey, 25 3d:

()-(3aRS, 4RS, 7aSR) 4- (3 met hoxy- phenyl et hynyl ) - oct ahydr o-
i soi ndol & 2- (:dr(@Bﬁy]aBgé‘c@d%! lsproypheagiethyryBe2,3,33,6,7,7a-hexahydro-indole-1-

() (3aR R |_uor o- phenyl et hynyl ) - 4- hydr oxy- oct ahydr o-i soi ndol e-
- cggbo‘;’(arﬁ c] %Sé éP &ur;,eiSFeSter

( ) - (3RS RS IAER); #3%6%%%%%)62 ByD6 Y 78 G RMIAESirl o ndahRrEar boxy! i

acid ethyl] ester,
2h:  ()-(3RS,7aRS)-4-(3-Methoxy-phenylethynyl)-2,3,3a,6,7,7a-hexahydro-indole-1-
carboxylic acid ethyl ester,

15 2i: (#)-(RS)-4-(3-Methoxy-phenylethynyl)-2,3,5,6,7,7a-hexahydro-indole-1-carboxylic
acid ethyl ester,
3: (2£)(3aRS,4RS,7aSR)-4-Hydroxy-4-phenylethynyl-octahydro-isoindole-2-carboxylic
acid ethyl ester,
3a:  (£)-(3aRS,4RS,7aSR)- 4-Hydroxy -4-m-tolylethynyl-octahydro-isoindole-2-

20  carboxylic acid ethyl ester,
3b:  (#)-(3aRS,4RS,7aSR)-4-Hydroxy-4-p-tolylethynyl-octahydro-iscindole-2-carboxylic
acid ethyl ester, '
3c: (i)-(3aRS,4RS,7aSR)-4;(3-Cyano-phenylethynyl)—4-hydroxy-octahydro-isoindole-E-
carboxylic acid ethyl ester,

25 3d:  (2)-(3aRS,4RS,7aSR)-4-Hydroxy-4-(3-methoxy-phenylethynyl)-octahydro-
isoindole-2-carboxylic acid ethyl ester,
3e:  (+)-(3aRS,4RS,7aSR)-4-(3-Fluoro-phenylethyny!)-4-hydroxy-octahydro-isoindole-2-
carboxylic acid ethyl ester, _
4:  (3)-(3aRS,4RS,7aSR}-4-Hydroxy-4-phenylethynyl-octahydro-isoindole-2-carboxylic

30 acid rert-butyl ester,



30 acid tert-butyl ester, - 2 JUN 2006 -30 4a: :
()-(3aRs, 4RS, 7aSR) - 4- Fwdroxy 4-mt ol yl et hynyl - oct ahydr o-i-soi ndol e- ZQ,NNZWB
carboxylic acid tert-butyl ester, 5:

()-(3aRs, 4RS, 7aSR) - 4- Hydr oxy- 4- n}tolylethynyl-octahydro-|30|ndole-2-
carboxylic acid nethyl ester, 5 5a:

()-(3aRs, 4RS, 7aSR) - Fur an- 2-yl - (4- hydr oxy-4-mt ol yl et hynyl - oct ahydr o-i soi ndol
- .2-yl)-net hanone, 5b:

()-(3aRs, 4RS, 7aSR) - Cycl opropyl - (4- hyde 8&y- 4- m t ol yl et hynyl - oct ahydr o-i soi-ndo
| - 2-yl)-nmethanone, 5c:

()-(3aRs, 4RS, 7aSR) - (4- Hydr oxy-4- mtol yl et hynyl - oct ahydr o-i soi ndol -2-yl)- 10

pyridi n-3-yl ~Re _ B ) )

O)-((]1SR’ W%&%Eggﬁ@ Iil%ﬁhof%t h')'/lr%)/lly leﬂf/%rf r?&ahlyfm Bt WdPl carbam c acid
et hyl &fafrlﬁfxy&ilﬁ@md tert- buty] ester,

()-((1RS, 3SR) - 3- Hydr oxy- mtolé/l et hynyl - cycl ohexyl ) -net hyl - carbam c acid
met hyl 65t er(*)43aR§, )lR&,ﬂaSR) 4-Hydroxy-4-m-tolylethynyl-octahydro-isoindole-2-

RS, 3SR) - (aglaq%ﬁixr&%ﬁ Im%tg%lte te\fl et hynyl - cycl ohexyl ) - (4- net hoxy- benzyl)- 15

car bam &

() - (185, 8RS) 433 %;ijﬁRS a§R5“FhPJn¥i S1QRYAoSY A AN thyA - BRI isBaIGEY. ) -

carbam c acid’e

O-[(l RS-&SR)xetBaxhdmdr oxy 3 (3 rret hoxy phenyl et hynyl ) -5, 5-di nmet hyl - cycl ohexyl ]
- et hyl - carbanic

O RE wésmﬂaﬁyﬁ@l%g Lo lroroms-(&husonsA-eripiothyeyicacsthusdyo-jooindaty | -

car bam ? géF@ ‘ggé ester, 6e:

O-T(IR -'Fl uor o- phenyl et hynyl ) - 3- hydr oxy- 5, 5- di net hyl - cycl ohexyl ] -
met hyl - cay: ba@)‘(?:ﬂtﬂ; dRBELRRD- (@-Hyel&oxy@ﬂnm*toly!ethynyl-octahydro isoindol-2-yl)-

O)-1[ gl RS, 3RS) - 3- ( 3- Fl uor o- phenyl et hynyl ) - 3- hydr oxy- cycl ohexyl ] - net hyl - 25
carb cP)é[lﬂ"élerétlﬁ%ﬁhafé@Fer

()2 LIRS, 353 (B o0 R 104 YR SRR Pl
methyl ester and (#)-((1RS,35R)-3-Hydroxy-3-m- tolylethynyl-cyclohexyl)-methy!-
carbamic acid methyl ester,
6a: (£)-(1RS,38R)-(3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-(4-methoxy-benzyl)-

15 carbamic acid ethyl ester,
6b:  (£)-(1RS,3RS)-(3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-(4-methoxy-benzyl)-
carbamic acid ethyl ester,
6c:  (£)-[(1RS,3SR)-3-Hydroxy-3-(3-methoxy-phenylethynyl)-5,5-dimethyl-cyclohexyl]-
methyl-carbamic acid methyl ester,

20 6d: (2)-(1RS,35R)-(3-Hydroxy-5,5-dimethyl-3-m-tolylethynyl-cyclohexyl)-methyl-
carbamic acid methyl ester,
6e:  (£)-[(1RS,3SR)-3-(3-Fluoro-phenylethynyl)-3-hydroxy-5,5-dimethyl-cyclohexyl}-
methyl-carbamic acid methyl ester,
6f  (+)-[(1RS,3RS)-3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyl]-methyl-

25 carbamic acid methyl ester,
6g:  (£)-[(1RS,3SR)-3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyl]-methyl-
-carbamic acid methyl ester,
6h:  (2)}-{(1RS,3RS)-3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyl]-methyl-

carbamic acid methyl ester,



S

6R: ()-[(I'RS, 3RS)- 3- Hydr oxy- 3- ( 3- net hoxy- pheny] et hynyl ) - cycl ohexyl ] - et hy| -
carbam c acid nethyl ester, - 2 JUN 2006 -31 6i: JUN 2006
()-[(IRS, 3SR) - 3- Hydr oxy- 3- (3 met hoxy- phenyl et hynyl ) - cycl ohexyl ] - net h%/
carbam c acid nethyl ester, 6j:

()-[(IRS, 3RS) - 3-(3-Chl oro- phenyl et hynyl) - 3- hydr oxy- cycl ohexyl ] - met hyl -
carbam c acid nethyl ester, 5 6k:

()-[ (1RS, 3SR) - 3- ( 3- Chl or o- phenyl et hynyl ) - 3- hydr oxy- cycl ohexyl ] - met hyl -
carbam c acid nethyl ester, 61: -31- .
()-(IRS, 3RS) - N- (3- hydroxy-3-mtolyl et hynyl -cycl ohexyl ) - acet am' de 6m ()-(1
RS, 3SR) - N- ( 3- hydr oxy-3-mtol yl et hynyl cycl ohexyl ) - acet am de,

-IRS,SS- - - 3- I d, et hyl
Shier o 10 6o S RO TS p D PR Kbl ?ﬁn@%caﬁ@wﬁﬁﬁé - car bani c
aci d et hYéarl?/a?ﬁx%ramd Bethyf dstdrl
RS, 3RS) - [ 3- ( 3- Fl uor o- p%enyl et hynyl ) - 3- hydr oxy-cycl ohexyl ] -carbam c acid

et hyl est@r, @9:[({BS,BRS)-3-(3- Chloro-phenylethynyl) 3-hydroxy-cyclohexyl]-methyl-
RS, 3SR) - [ 3- (3 Fl u‘% %henyl et hynyl ) - 3- hydr oxy- cycl ohexyl ] -carbam c acid
ethyl est@bamis agid methyl ester, '

0+ (RS, 3650 - L QR RRA RARENL Ry s B K81y 251G B Helyfar DA ©
() - (1RS, 3RMaric[23id BethyLésta; phenyl et hynyl ) - 3- hydr oxy- cycl ohexyl ] - acet ami de,
6t :

(; - (1 RS, 38R) - {(BRE IR dbA{ Trhydenydentiphyethyadieyalobryylbgedtarnigdey| | - acet ani de,
ggl d( ) _zglgﬁhsqsr@é;{{gp%\r}\@fih%r(o -rggmqoi(ﬂetﬁyny clygltolﬂgg 15 Sesys! epexyl I-carbami c
QN ( '( )RS ( 365%2) - ChlPR SRS 1Sy BIARY BRI FBRY L ca¥ish NI hyn st am de,

RS, 3SR) - Neq:3- dib)dﬂRZ)BSR)((} W?’nﬂlftﬂmek}@hhyaydl&oheﬁgygL@Jﬂl@ﬁyﬂc]acmcahﬁrasﬁg 6X:
()-(IRS, 3RS) é dr ox 53 met hoxy- phenyl et hynyl ) - cycl ohexyl ] - car bami ¢
acid ter@P buey 1( §t3& [}3 @#yuoro-phenylethynyl)-3-hydroxy-cyclohexyl}-carbamic  acid
()-(1RS, 38‘,131%;3 Hydroxy 3- (3- net hoxy- phenyl et hynyl ) - cycl ohexyl ] -carbam c
acid ter?- > ester,

6q: (£)-(1RS,3SR)-[3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyl}-carbamic  acid
ethyl ester,
I5 6r:  (£)-(1RS§,3RS)-[3-(3-Methoxy-phenylethynyl)-3-hydroxy-cyclohexyl}-carbamic acid
ethyl ester,
6s:  (2)-(1RS,3RS)-N-[3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyl]-acetamide,
6t (£)-(1RS,3SR)-N-[3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyl}-acetamide,
6u:  (2)-(1RS,38R)-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyl]-carbamic acid
20  ethyl ester, '
6v:  (£)-(1RS,3RS)-N-[3-Hydroxy-3-(3-methoxy-phenylethynyl}-cyclohexyl]-acetamide,
6w: (£)-(1RS,3SR)-N-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyl]-acetamide,
6x:  (*)-(1RS,3RS)-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyl]-carbamic acid
tert-butyl ester,
25 6y: (£)-(1RS,35R)-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyl]-carbamic acid
tert-butyl ester,
6z: (£)}-(1RS,3RS)-(3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-carbamic acid ferst-butyl
ester,
6aa: (1)-(1RS,3SR)-(3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-carbamic acid tert-butyl

30 ester,



- 62z: ()-(1RS, 3RS)-(3-Hydroxy-3-mtolylethynyl-cycl ohexyl)-carbamc acid

tert-butyl ester, 6aa: -7 JUN 2006

()-(1RS, 3SR) - ( 3- Hydr oxy-3-mt ol yl et hynyl - cycl ohexyl ) -carbam ¢ acid
tert-butyl 30 ester, - 2 JUN 2006 -32 6ab:

()-(IRS, 3RS) - [ 3- (3- Fl uor o- phenyl et hynyl ) - 3-
tert-butyl ester, 6ac:

()-(1RS, 3SR) - [ 3- ( 3- Fl uor o- phenyl et hynyl ) - 3- hydr oxy- cycl ohexyl ] -carbam c acid
| ert-butyl ester, 5 6ad:

()-(1RS, 3RS) - [ 3- (3- Fl uor o- phenyl et hynyi

net hyl ester, 6ae:

()-(1RS, 3SR) - [ 3- (3- Fl uor o- phenyl et hynyl ) - 3- hydr oxy- cycl ohexyl ] -carbam c acid

met hyl esdabr ,(£)-(1K3,3RS)-Phenyltdyphs i@l ghydR8hydroxyydykichek Hithbamed d fidy|

ester and ()-3- 10 Phenyl et hynyl - cycl ohex- 3-enyl )-carbam c acid et hyl
8: () - Met/erftbutyd-eptebnyl et hynyl - cycl ohex- 3-enyl )-carbamic acid ethyl ester, 9:

A R0 RO R GhiRL 39Sl AT YR bRl - AP
O-1 (4aR]$er]'§fb‘ﬁq§%§tB},l' 5-( ?hChI or o- ggenyl et hynyl ) - 5- hydr oxy- oct ahydr o- qui nol i n-
-furan-2-yl - net hanone, ;

() - [ ( £ZaR%BRIBETR,3BS}-B-GrFhuiove-phearyiéthyyiRghydfoxyyc byxyli-cafbpotio- adidol i n-

() - (4aRs,

c acid e

15 1 -yl

1-yl]-furan- 2-yl - met hanone, 9c:

() - (4aRS, BBy

1- car box
()-[(4aR

1-yl ] - mrorpéabl ested; yl - net hanone,

()-[(4aRs, 5SR, 8aSR£- 5-(3-Chl oro- phényl et hynyl) - 5- hydr oxy- oct ahydr o- qui_nol i n-
1-yl ] - (4- et H-(FP

BBy BASRYE el Hie-9iy1- RS MK 1 KD 5By dr oxy- oct ahydr o- qui nol i ne-

O - (4aRs,

15

20

25

30

envaethyoyl-oyplohgeLtemybrarbapgc  acid  ethyl ester ‘and (3)-3-

8:  (¥)-Methyl-(3-phenylethynyl-cyclohex-3-enyl)-carbamic acid ethyl ester,

9:  (3)-(4aRS,5RS,8aSR)-5-Hydroxy-5-phenylethynyl-octahydro-quinoline-1-carboxylic
acid ethyl ester,

9a: (:i:)-[(4aRS,5SR,SaSR)—S—(B-Chldro-phenylethynyl)-S-hydroxy-octahydro—quinolin-
1 -yl]—ﬁ.lrah-z-yl-methanone, |

9b:  (*)-[(4aRS,5RS,8aSR)-5-(3-Chloro-phenylethynyl)-5-hydroxy-octahydro-quinolin-
1-yl}-furan-2-yl-methanone,

9¢: (:f:)-(4aRS,5RS,SaSR)-S-(3-Chloro-phenylethynyl)-5-hydroxy-octahydro—quino1inc-
1-carboxylic acid fers-butyl ester,

9d: (1)-[(4aRS,55R,8aSR)-5-(3-Chloro-phenylethynyl)-5-hydroxy-octahydro-quinolin-
1-yl]-morpholin-4-yl-methanone,

9¢:  (x)-[(4aRS,5SR,8aSR)-5-(3-Chloro-phenylethynyl)-5-hydroxy-octahydro-quinolin-
1-y1]-(4-methyl-piperazin-1-yl)-methanone,

10:  (£)-(4aRS,5RS,8aSR)-5-(3-Chloro-phenylethynyl)-5-hydroxy-octahydro-quinoline-
}-carboxylic acid ethyl ester and (%)-(4aRS,5SR,8aSR)-5-(3-Chloro-phenylethynyl)-5-
hydroxy-octahydro-quinoline-1-carb0$(ylic acid ethyl ester,

10a: (£)-(4aRS,5SR,8aSR)-5-Hydroxy-5-m-tolylethynyl-octahydro-quinoline-1-
carboxylic acid ethyl ester,

10b: (£)-(4aRS,5RS,8aSR)-5-Hydroxy-5-m-tolylethynyl-octabydro-quinoline-1-

carboxylic acid ethyl ester.

hydr oxy-cycl ohexyl ] -carbam c acid
32 3- hydr oxy- cycl ohexyl ] - car bami ¢ aci d

ester,

%¥®) - 5- (3- Chl or 0- phenyl et hynyl ) - 5- hydr oxy- oct ahydr o- qui nol i ne-

28 AECRY SR PUAEIEN Shemfthafl 3 hydroxy-eyclohexyll-carbamic.  acid |
Oe:



25 1-carboxylic acid ethyl ester and

() - (4aRsS, 5SR, 8aSR) - 5- ( 3- Chl or o- phenyl et hynyl ) - 5-
hydr oxy- oct ahydr o- qui nol i ne-| -carboxylic acid ethyl ester, 10a: -7 JUN 7008
() - (4aRsS, 5SR, 8aSR) - 5- Hydr oxy-5-mt ol yl et hynyl - oct ahydr o- qui nol i ne- 1-
carboxylic acid ethyl ester, 10b:

() - (4aRsS, 5RS, 8aSR) - 5- Hydr oxy-5-mt ol yl et hynyl - oct ahydr o- qui nol i ne-1- 30
carboxylic acid ethyl ester. - 2 JUN 2006 - 33 3. The conpound of claim 2
which is (-)-(3aR, 4S, 7aR)-4-hydroxy-4-mtolylethynyl-

oct ahydr oi ndol e-1 -carboxylic acid nethyB3ester. 5 4. A process for the -
preparation of a conpound of forrmula (1) as defined in claim3 conprising
the step of reacting I-ethynyl-3-nethyl-benzene and (-)-4-oxo-

oct ahydr oi ndol e- |-carboxylic acid tert-butyl ester and recovering the
resulting conpound in free base or acid addition salt form 10 5. A
conpound bf clBhawdnprungd dfwldfime2 whadeis §r)-EhRy 4R cRR)idchydrpx pdeepbbbdtieyrati d
addition salt farm, for use. as har raceutical. 6. A pharnmaceuti cal

conposi ti hé’éFﬂiP?@F‘ﬂgcaébe‘é’Hﬁé‘ﬁﬁdgﬁ'%y Tone of clainms 1, 2 or 3 in free
base or pharmaceutically acceptable acid addition salt form in association
with a 15 pharnmaceutical carrier or diluent. 7. The use of a conpound of
any onfe of. cl aAnmodgss Zoothe Prepariticeobasemppumhaf feroelid (0 alsIdefiaed eptlabh é aci d
addition salt.form_ in the nuf act ure .of , a har utical copposijion
esi gned FEIPTISHE ¢ it RER O cieatiter 4 HEEBATARENPERETR0. 719 qurPrET es
of the gldgavalARGHE-1Sd0RRy It RE BrEBLYNestdr andRcHoGiy th &mw%ﬁéu@hy
one of claims 1, 2 or 3 in"free base of pharnaceutically acceptable acid
addi ti on ipdtee Yase of acidaddinen palhiimet ure of a pharnmaceutical conposition
designed for the treatnment of nervous systemdisorders 25 nediated full or
in part by md uR5. 9. The use of a conpound of any one of clains 1, 2 or 3
in free base oA cofgurBCsUtlam@ld Yr 3C oL PleaMLe afti shansldidutiRnl P alctehaidnacidor

t he manufacture of a har maceuti cal conposition designed for the treatnent
of one oraddian spltfemadps uspedsephagmaceutical.

6. A pharmaceutical composition comprising a compound of any one of claims 1, 2 or
3 in free base or pharmaceutically acceptable acid addition salt form, in association with a
15 pharmaceutical carrier or diluent.
7. The use of a compound of any one of claims 1, 2 or 3 in free base or
pharmaceutically acceptable acid addition salt form, in the manufacture of a
pharmaceutical composition designed for the treatment of disorders associated with

20  trregularities of the glutamatergic signal transmission.

8. The use of a compound of any one of claims 1, 2 or 3 in free base or
pharmaceutically acceptable acid addition salt form, for the manufacture of a
pharmaceutical composition designed for the treatment of nervous system disorders

25  mediated full or in part by mGluRS.

9. The use of a compound of any one of claims 1, 2 or 3 in free base or
pharmaceutically acceptable acid addition salt form, for the manufacture of a
pharmaceutical composition designed for the treatment of one or more disorders selected

30 from the group consisting of epilepsy, cerebral ischemias, especially acute ischemias,



30 fromthe group consisting of epilepsy, cerebral ischemas, especially
acute ischemas, - 2 JUN 2006 -34 ischem c diseases of the eye, nusqgl ey 7606
spasnms such as |ocal or general spasticity and, in particular, convulsions
or pain. 10. The use of a conpound of any one of clainms 1, 2 or 3 in free
base or 5 pharmaceutically acceptable acid addition salt form for the
manuf acture of a pharnaceutical conposition designed for the treatnent of
one or nore disorders selected fromthe group consisting of Parkinson's

di sease, senile denentia, Alzheiner's diggease, Huntington's chorea,
anyotrophic |lateral sclerosis and nultiple sclerosis, psychiatric diseases
such as schi zophrenia and anxi ety, depression, pain, itch and drug abuse. 10

compound. arees MRelRRye B er ph ARG St ¥ oL o ¥BeAT bR B ince,
for sinulpaneaus coivulgemaaiml use.

10.  The use of a compound of any one of claims 1, 2 or 3 in free base or
5 pharmaceutically acceptable acid addition salt form, for the manufacture of a
pharmaceutical composition designed for the treatment of one or more disorders selected
from the group consisting of Parkinson's disease, senile dementia, Alzheimer's disease,
Huntington's chorea, amyotrophic lateral sclerosis and multiple sclerosis, psychiatric
diseases such as schizophrenia and anxiety, depression, pain, itch and drug abuse.
10 '
11. A combination comprising a therapeutically effective amount of a compound of
formula (I) according to claim 1 and a second drug substance, for simultaneous or

sequential use.



