WO 03/ 047581 PCT/ EPO2/ 13670 -1 Acetylene derivatives having M3 uR5
antagonistic activity The present invention relates to novel acetyl ene
derivati vwe,030=8T preparation, their use as pharnmaceuti earEPand3670
pharmaceutical conpositions containing them WMre particularly the

i nvention provides a compound of formula |l C=-CAXYR. R RI N
(CH2)m (CHZ)"/ R wherein misOorl, nis O or 1 and A is hydroxy Xis
hydrogen and Y is hydrogen, or A fornms a single bond with X or with'Y;
R(err) is hydrogen (C(err))al kyl, err))al koxy, trifluoronethyl,

hal ogen, Acetylene derive g MG, tagenistic actiVity al kyl or - COR2 wherein
R2 is hydrogen or (Cl-4)alkyl, and R Is -COR3, -COOR(err), -CONR(err)R(err)
or -SMerr)R(err), wherein R3is (C(err))al kyl, (C3-7)cycloal kyl or

opt i onal "I'B(e ?r‘é’%@ﬁt‘ |F|\5‘En%9n PAISRBY ko n@vepxéét ¥r|1e Qénv%tl\"/éﬁ i preE%'raﬁ'cEHj th&r use as

I ndependent are drogen or. (C kyl is (Cl-4)alkyl,

(C3-7) cy@masmaréwtlcg!s %ﬂtﬁ"@ﬁﬁ?%ﬂt@@]lﬁ?@mppﬁ'i'@lﬁ C%W?Qt 9. i s hydrogen or
(C1-4)alkyl and R' is hydrogen or (Cl-4)alkyl, or R' and R' together form
a group -CH2-(CH(err )(err? wherein pis 0, 1 or ! in which case one of n
and p i sMare partiearlyithe invention previdesa sPeppyRd ?fffﬁfm% is different from

hydr ogen, trifluoronethyl and nethoxy when mis 1,

cC=C A

X Y Rll T'
° N

(CH,), cr,”” R

wherein

misOor1,

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, (Cy.4)alkyl, (Ci4)alkoxy, trifluoromethyl, halogen, cyano, nitro, -COOR;
wherein R is (Cy.4)alkyl or ~COR; wherein R; is hydrogen or (Cy4)alkyl, and

R is =COR3, ~COOR3, —CONR;Rs or —SO;Rs, wherein Rj is (Ci.4)alkyl, (Cs.7)cycloalkyl or
optionally substituted phenyl, 2-pyridyl or 2-thienyl, R4 and Rs, independently, are
hydrogen or (Cy4)alkyl and Rg is (C4.4)alkyl, (Cs.7)cycloalkyl or optionally substituted
phenyl,

R’ is hydrogen or (C;4)alkyl and

R”is hydrogen or (C4.4)alkyl, or

R’ and R” together form a group —CHy-(CH3),-
wherein p is 0, 1 or 2, in which case one of n and p is different from 0O,

with the proviso that R, is different from hydrogen, trifluoromethyl and methoxy when mis 1,

nis 0, A is 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.



nis 0, Ais hydroxy, X and Y are both hydrogen, Ris COOEt and R and R’
together forma group -(CH2)2-, in free base or acid addition salt form
WO 03/ 04 ABD3PUFREPO2/ 13670 -2 On account of the asymret PCTalPOn&shon at ons
present in the conmpounds of fornula | and their salts, the conpounds nay
exist in optically-active formor | n for%n of m xtures of optical isoners,
e.g. in formof racem c m xtures. ical isonmers and their m xtures
including the racemc mxtures are part of the present invention. In a
further aspect, the invention ovides a process for the production of the
conpound€IHACCouBt mh@asyramétrlcn&arb@hatpms Rﬁ#ﬁe@h'ndbﬁﬁﬁm%@“fsﬁé Anda) for
the prodygd; éﬁltsofhe%oﬁ%%@ﬁ]agexﬁ%rBf.')'tl@allly a‘&ﬁ\% 1%'nﬂ ofid ﬁmh)b@ hﬁ)&bﬁves 'of Bﬁﬁdai‘gR a

conmpound or rmul g@ﬁ{ CH2) " wherein m
Rand R’ éﬁ%n%@a figfindeEn abeoemicinikiyres. Adep ¢§°6T9f$ éﬂfh{he!i miKiures, ingludingie | |

Ro V"her%(’Ebnﬁ(:‘?ﬁ&ﬁtrés%r@%aﬁ%fftﬂézge@é?ﬁﬁﬁenﬁﬁn b) for the production of a

conpound of forrmula |I wherein forms a single bond with X or wthY,
dehydrating a conpound of formula I wherein A is hydroxy, and recovering

the resulit LRgrirs R é'&dthefm\ieﬂwﬁlb.%videb 3 r6€e% hésRe BFod%EhdiH &rddé Ebmﬁolﬁﬁistof
ped 55

form The reactio rocess a) can ected accordi ng to conventi onal
met hods, f@r.ngJ.lahgndth@y@ﬁ efﬁu¢mcq_nmwpsé@ sterwt ep e), 2 (step d), 5 (step b)
and 8. The dehydratation of process b) leads to a mxture of a conmpound of
formula | wherein A forns a single bond with X and a conpound of formula I
wher ei n &) fforrthe prodiictien ef deerapeundrpf formula | wherein A is hydroxy, reacting a compound

of formula 1l

R" IR'
N i

(CHp (CHZ)n/ \R

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

C=CH 1]

R

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 formula | 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



Y, which are subsequently separated according to conventional nethods, e.g.
as descri bed WO 03/047581 PCT/ EPO2/ 13670 -3- in Exanples 6, 9 and 10. A so
obt ai ned worepowrssil of forrmula | can be converted into anot Rer/EPorpsond of
formula | according to conventional nethods, e.g. as described in Exanpl es
| (steps f and g), 4 and 7. Wrking upgthe reaction mxtures according to
t he above processes and purification of the conpounds thus obtai ned may be
carried out in accordance to known procedures. Acid addition salts nay be
pr oduced, fE_sl' free ses in known manner, and vice versa. Conpounds of
formula I Xﬁ’m&’ glzrr&;i ﬁﬁre form can be obtained fromthe correspondi ng
racemat es accord| ng to well-known procedures. Alternatively, optically pure
startln h%lpgllrs can 8 sed The starting materials of fornulae Il and
’é SR T8RS COmBPYR °B [ $ap berroRMFIRY intomedian gempauichef formula |

convent i avcatdiny tmcmﬂucrﬁbnaﬁﬁéﬂh@w@g @fs degErBédan ExambRiN¢slepdr é’rﬁbcgz)r Q%‘ﬂ?‘?’. with
t he above-descri bed process can be converted into other conpouhfids o

formula | in customary manner. Resulting acid addition salts can be
convert eWorKMg)u;ﬁ)tH&&éadwndm&tﬂﬁési aébﬂrﬁr?d foth@bbbvd ;Sro&é’s%eé bRE puﬁﬁ”&aﬁén bf‘th%
unds, of formula I, including their aci

manner known gLase

addi ti on® £%H<1“5 FLs obt EEQP‘%’@”@B? SPied "i“h'"t%’éordﬁﬁ?f?r'iod?noh‘y‘cn@@@slr&ﬁ nay

i ncl ude the sol vent used for crystallization. Conpounds of fornmula |I and

t heir pharm cal | cceptabl e acid addition salts, herelnafter

referr e §§ %Q?tlsé%@fab‘? ProdpcreAbiem die fres hgsistin faewa masneh andrise versac al
properti es and are therefore useful as pharmaceuticals. In particular, the
agent s t| op exhibit a marked and sel ective nodul atin

(11’ the i
especi al ?f“%‘?’r’t"ga °§'F'i”[% I'ipy opticsily Rurerararamrie ablginedfiam @Qﬁoamp@dﬂm:ept ors

(M3 uRs)raceihates agéitding t6lFeRkAbAS BrocBdurks. r@te?ﬁtrv@l@at'iﬂﬁcglllfé r nant human
net abotro g[mgl utamate. receptors, especiall coupl’e dusu ty es t hereof

such as can 8eH§edi f f erent WD 03/ 047581 PCT/ EP02/ 13670 - 4

The starting materials of formulae Il and Ill 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 I, 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 (mGIuRs). This
can be determined in vitro for example at recombinant human metabotropic glutamate
receptors, especially PLC-coupled subtypes thereof such as mGIuR5, using different



procedures |like, for exanple, neasurenent of the inhibition of the agoni st
I nduced el evation of intracellular Ca(err) concentration in accordance
with L. RvoDaggmst et al., Neuropharm Vol. 34, pages 87PC3880f/189b), P.
J. Flor et al., J. Neurochem Vol. 67, pages 58-63 (1996) or by
determ nation to what extent the agonisj.induced el evation of the inositol
phosphate turnover is inhibited as described by T. Knoepfel et al., Eur.
J. Pharmacol . Vol . 288 pages 389-392 (1994), L. P. Daggett et al.,
Neur opharm Vol pages 58-63 1996 nd ref er nces ci.ted ei 1.
| sol at i cmomrmsﬁeeé%.eaﬁmsie H\?ﬁﬁ %ft rﬂée AR, "E)‘&H‘eigﬁ %%p%t ent
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e inhibition o ui_squal at e c I NOSI er
oasur o RERRR BFPHRHOSELIH o BRGPLAS reuRRE b & Pabes pe-5or AP4R) Shbput
gom gh edé&‘ﬁﬂﬁéloﬁzto gdhat ?)ﬁéﬁtﬁhé agoméﬁncgdaea elevatonisithy indsnoltdh@spheﬁatmer of

i sorders _associ ated wi re ities o e
transmi s§inhibitedag descrikad @@P@?mlsguﬁe'{ 5"’1 %%Ogﬁmrg :#%ngfrt by
m3 uRi‘S t(%@&)r dep, SDé’g%]%ﬂCét?‘l eNeMYobll‘ibrh’( wglsvapages@ &d gtgbfs) @ﬁwtmn@a@n@d
signal transm ssion are for  exa cerebral s
especi al hgreifp lsdatiogand gxpeessios oh 8 (‘]‘E%lég ngBPS ?f?edeS&%eCf Wﬁén%W%@teé‘ﬁy?rrs
such as éQéﬁbgﬁrseléet%aadgeﬁ@aﬁfthecuhvé/nti@ﬁ@howmcmémgcdram; inaibitionl & ittens  or
pai n. Ner'vous system di sorders nediated full urRS are for
exanpl e @%@%ﬂ@'ateﬂdﬁﬁ?ﬁﬂoé't@rﬁ’&owwg‘q}'%WHf‘?C{/B f%‘r"&zté%%b}& ’iﬁ‘i"essfﬂ?r vous
system %@ﬁ,p@ﬁd}’a&bghwt&aba}tgg@ge senile denentia, Al zheiner's disease,
Hunt i ngt on chorea, amyotrophic Tateral sclerosis and nultiple sclerosis,
psychiatric d| seases such as schi zophrenia and anxi ety, depression, pain,

| tch andrgl #ﬂe v.=.|r‘?vef|1tlor"il FéQEQIIef&B@sé‘f‘upﬂtthé‘ﬁeé!méﬁ?oﬁdlgor@@ﬁ‘sads%clw%a with
di sorders e usefulness o ents of the invention in the treatnent

of the alvegularites ofdheglutamateiginsignal dansaissigns andwiderypus systegediserdeisandar d
tests |nﬁ1l Hglté’&quﬁ BPfﬁepdrt’Wﬁn@i‘i ‘below. Activity of the agents of the

I nvention 1 n anxi ety can enonstrated in standard nodels such as the
stress-induced hypertherma in mce [cf. A Lecci et al., Psychopharnmacol.
101, 25 2fdkls aé%tocg?ect?\% I’?rr Q%Hﬁeé)ofglhé glu?é?ﬁé{Erg?@s@MI @ndmBsiontdheisrgent s of
the i nvention Teverse ress I nduc ertherm a.

example epilepsy, cerebral |schem|as especially acu e ischemias, ischemic diseases of the
eye, muscle spasms such as local or general 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 usefulness 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.



WO 03/ 047581 PCT/ EP02/13670 -5 At doses of about 4 to about 50 ng/kg p.o.,
the agents of the invention show reversal of Freund conpl ete adjuvant
(FCA) i nodwoadokmsper al gesia [cf. J. Donnerer et al., Neur oPCTEPOE1364®,

693- 698 (1992) and C.J. Wolf, Neuroscience 62, 327-331 (1994)]. For al

t he above nentioned indications, the appgopriate dosage will of course vary
dependi ng upon, for exanple, the conpound enpl oyed, the host, the node of
adm nistration and the nature and severity of the condition being treated.

However, j|,n ene res ts i are jndicated to be
obt ai ned AicreRg! %%33%350@ Sonlhe oee &F %ﬁdﬁ\fent@@sh%w@r%ahpha
3ody wei gfreund mmﬂewmmm@@) |ﬁ@fce@hwmélge§lu[@n§ Dfo?fﬂne{)él’r"é't ngtrﬂ%%ixrg%ﬁle%dée
osage is r 0 preferably abou o
abou%J 10 58{3%?8 (ﬁ}l}%\@ %S{g %ﬁh@@ﬁsg'ﬁp?ﬁ/%7 Hi@PeY)i n di vi ded doses
up to 4 tinmes a day or in sustained release form In accordance with the

foregoin resent invention . alsq provides an agent of the invention
f or 8se gzsor gnﬁv{% bryedugntioned lr\glcetlor?q,]a}er%op[rq)@@gqéqﬁag WithpLeUBRS @s soci at ed

with ir rdegeh@n% Up&:s, forf eﬂahfpl@th? ectﬁjm;b(ﬁ{nlﬂléin;ﬂd)@da{hetﬁo%ﬂﬁﬁ@ ﬁ}%gg'éf gl_ﬁfﬂﬁns‘?rfatlo?
nervous s m sor iate u roi u e 1 nvention
al so gr O\ﬁﬁaése fAlred %?Veag'ecgélé%?or@f“opW@?rlgrf(f?r‘\%fo'ﬁow‘fg‘f?rvt'H@eﬂ?r@htsﬁﬁﬁ@d@'b’

di sor der sequitsde haerls mtuhulcaté@wﬂ>@bbthm@§ at)a dbileddfage @ﬂﬁbﬁﬁréﬂoﬁt 8535about
transm ss rvou}s%?% tem di sor ers mediated full or in part

e, HoPthaRASrEt KA WoGht MURTGH BnIBaS, RECtREPS huaRNaERdSRISIRGTY

i nvent i onjokage Ishmﬂéal@blé@ﬁbhlﬁﬂ)ou% t@1%ﬁhgﬁ&@f€ramﬂbb&ﬂrﬁm§ 'abb&{rnoféﬁ%g%@d for
thetreatHEnt of djsorders assocj at ed Wi th irregularities of

gl ut amat dPYFYMBPYKLFONYERIRRIY admigiatered dmd%’eqlqssagpéwtt@ﬁsm @%‘er’é’ﬂ gustained

medi at ed réluhd;emfml n part by md uR5. In a further aspect the invention
relates to a nethod of treating disorders nediated full or in part by
n3d uR5, which nmethod conprises adm nistering to a warm bl ooded organi smin

need of Snlabcdrﬂ@ﬁiemﬁfﬁthélférbgélﬁ@QHéPﬁeﬁ,bhvn@rﬁ@ﬁbls\'ﬂ%rmn SderfiBr figent  of
the inventio Moreover the invention relates to a pharmceuti cal

conposi t iriENHAKSF use A3 aaPr'i‘aH@%(fﬁUt'Bql ¢-8dn the,jezimephol disuders @saediaiad withh  at
| east onergfisdriies epiHeMitamateryig sighl tfrlsHiddion, 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 irregularities of the glutamatergic signal transmission, and of
nervous system disorders mediated full or in part by mGIuR5.

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 mGIuRS5.

In a further aspect the invention relates to a method of treating disorders mediated full or in
part by mGIuRS, 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.



WO 03/ 047581 PCT/ EP02/ 13670 -6 The pharnaceutical conpositions according
to the invention are conpositions for enteral, such as nasal, rectal or
oral, or wereens®msnl, such as intranuscul ar or intravenouspPCTa®nt/m63d rati on
to war m bl ooded ani mals (human bei ngs and ani mals) that conprise an
effective dose of the pharnacol ogi cal agtive ingredient alone or together
with a significant anount of a pharnaceutically acceptable carrier. The
dose of the active ingredient depends on the species of warm bl ooded

ani mal , body weight, age and individual condition, individual

phar macoki neti c data, the disease to be treated and the node of

admi ni stTHY prtimad&ticaiconipasitichs asdordingothetin@ntion argddngosftionsifcaeptesalj mat el y

1 %to approxi matel 5% . preferably from.approximately 20% 10

ap p(; oxi n%%l%? ng69k, re?é&a? P{/()Bre\"rﬁﬁ P@ﬁﬁ"@?{ﬁﬁ/ S%?%‘Q@%’Bt‘?%ﬁr or&rﬁr%ggﬁu[sf ons

accor ﬂi nafﬂirﬁiﬁisirfam)ri tB\Wéf’rhi—maoqim’adhﬂalsf(hmmm béiptbeand(lj anitals) trthbserlnbﬂsman such as
in the form of anpoules, vials, suppositories ragees, .t et.s .or

capsul escfepHye d §h%Pﬁ?rH?°P{?9|§ﬁf?C%§e mg,eé?rﬁgmgtqrg%q%%ﬁﬁm'gﬁ"@ﬁag} ed
e.g. t 0p%rﬁ&hﬂt)b\fl\g'bhbhﬁade@ti&ll?faclaeptal}ile@mriegel'fhe_(liqsé loétHei dotive imgretujerit dbperalsi o P
e.g. in dry powder form es r Co itions.c rising.an.agent o
the i nvetn fersprres atwarmesblpodsl aial bogy isiant;agk =g indial Gendtigh iedtia g
cont ai ni prhriasiinglicldatd, g dgeade todertreatarband the omoderd admiristepiensi on of an
agent of the invention. The conposition nmay be buffered to a pHin the

range of e.g. from3.5 to 9.5, by a suitable buffer. The pharnmaceuti cal
corm?si tfmﬁhels}fnatgbﬁicar Wfsitidng eamzopse mlsm e_tpprm&n@dlﬁﬁ? o a&p#m:»_dmgientﬂﬂ?/y, per
se, for exanple nmeans of conyentional dis Vi .| yophi in m x| ng,
gr anul at Prﬁffr;gl?'y fre%\ﬁpepé?ﬁfaﬁwyg«?%% KRR 8§'mager%8§%e?ﬁq@é g}g¥ ?Cﬁ%mi héaerﬁgﬁb%t'cg!an ) be
admi ni st glifisbsiichd @EcdriMgao tRY inVéhtion Ty Y, farexample, i drérdosp hemmaoetuas nal
agents effective in the treatnent of conditions, nmentioned above. For the

i ndi cat i 96 form A ampRules; Al sypPqsipdes, iAYePPJAP Eﬁ‘r?rt?@pﬂ‘geésd in combi nation

wi th anal gesic agents (opiates) or with non-steroidal anti-inflamuatory
drugs (NSAIDs) such as Rofecoxib (Vigxx(r .Cel ecoxi b, L ebrex(r or
Lum r acoXh®agee of QGCW‘ﬁef‘F'OW%ﬁtBW%’QﬁV Eé:#’@ﬂb%rfégﬂ) t(’Q"'g)a%e' T Re T a

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 microemulsion 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®).



For the indication nicotine use disorders, the agents of the invention can
be used in conbination with bupropione (Zyban(r)). The preferred -agents
of the i rwernsioerssi ncl ude the (-)-(3aR 4S, 7aR) - 4- hydr oxyPETmP02/13670

tol yl et hynyl - oct ahydro-i ndol e-1 -carboxylic acid nethyl ester in free base
or pharnaceutically acceptable acid addition salt form Said conpound

i nhi bits.the quisqual ate-induced i nositol phosphate turnover in hnd ub5
expressing .cells with an IC(err) concentration of 30 nM Wth the sane
conpound, a stress- induced hyperthermia of 0.92 0.09C was reduced to 0.56

0.06 C &or theindigation nicasine use disordegs, toe agertts gf the inygnilen gambe UsR 1o 0. 18
0.05 C %@mﬁg\a@ Kfin Bu&opfoﬂefZ)Qo @{’th n each case). The follow ng

non-1im npl es strate e invention. WO 03/047581 PCT/ EP02/ 13670
-8 Exanpl e 1

3 AN b |
(o) o 32T frdafta do S LR e vebRING RieTNOY) 10, 3y FaRy galoRy oy Doxy! | ©

ol -4-one 28.1 mmol)
d| -tert 4dﬂ3de§hydylmtetbwd@tledaéleﬂ -gprbg@otic awﬁmgthsdﬁatepmfée%b%qré%ﬁt%%ﬁeyr'%ﬂ"& (6
g; 62.5 r furan are heated wunder reflux for 2 h. ‘
After ng}é@dtgblbgma Adr%h‘tabr?%@%[rﬁre the reaction mxture is poured on brine
(1 1) and extracted with tert.-butyl nethylether (4 X 500 m). The conbi ned
organi c hR¥AAER AR rBINEICUO. 51
g of %0 %‘%ﬁ%&ﬂﬁ 'H@lr)géjtlhg fsqyg% écﬁdu%érc%? %ﬂ%%go ' urm chromat o hy on
silica gae{bre(sslﬁg cgljs with aeiCso krenm/atmmgﬂ %WaWéhShQSWQFomBQU'E’ 65? o) of
1,5,6,7- ° b afp White
NAGACH NGl s eé@%%§%§+§§gc heEYdddto 3 bBB Chitio mBAkH.o

1,5, 6, 7'0T¢2*@fued@aﬂﬂﬁh97kg4aorm\dto®afaabﬂw5PCathdng/kgmdal(m ¥l0.@tiaeagis0 g;
255 mmol) and 15 g of 5% Pt on charcoal (given in three portions of 5 g
each; 243selsg, 72h) in 1 |1 of nethanol are hydrogenated (1 bar) at room
tenperature under stirring for 92 h. The mixture is filtered and the

sol vent evaporated in yac The Dbrownish oil is purified by
chr omat oﬂﬁtg iBgh NQR-liniting a"lpéesg/'[‘éﬁ%@%(%ﬁ é@? *7aRS) - 4- hydr oxy

oct ahydr o-i ndol e- 1-carboxylic acid tent butyl ester as a yellow sh oi
(41.3 g; yield = 67



% . c) To a solution of oxalylchloride (1.54 m; 17.6 mol) in THE (320 m)
cooled to -60C a solution of DMSO (2.28 m; 32 mmol) in THE (32 M) is
added dr opaioge4ssder stirring. After 5 mn a solution of PCI/EP02/13670

j 3aRS, 4SR, 7aRS) - 4- hydr oxy- oct ahydr o-i ndol e- 1-carboxylic acid tert-butyl
ester (3.96 g; 16.4 mol) in THE (64 njg.is added and the reaction mxture
stirred for 100 mn at -60C. Triethylamne (11.2 m; 80 nmol) is added and
the cooling bath renoved and the reaction mxture stirred for further 60
mn. The reaction mxture is diluted with ethylacetate (1 1) and washed
with sat. NaHCO3 (150 m ). The water phase is extracted with ethyl acetate
(300 n). The conbined organic phases are dried over Na2SO4, filtered and

evapor ated i ) t ogr aphy on
silicagm% A ) HgCiapyl @Mare
col | ect egbtRfi@s aporat ed in vacuo to yi eI d (3aRS 7aRS) 4-
Oxo- oct ahydr o- |ndoI e-1 -carboxylic acid tert-butyl ester (2.51 g; yield =
65 %9 . WD 03/047581 PCT/EP02/13670 -9 dl) 4 g of

(3aRS, 7aiS) 1%, wormh?dwdhabumfd (@814 gasbpmdl)gdiaz@rtdammbarbuﬁatb (@esge;ozar e

di ssolved in 20 exane- et han 8 0 sol ution

i nj ected vi g"’f‘ﬂ'ga"‘ﬂ)ﬂ?rtﬁs%\‘\ma(e’g bé'i%'%?&@ Q%r%@fé?'g'ﬂﬂd%ewyémfwﬁn g ?)Q?%t@p
Chem cal | ngraér fefid for 2he AttehesuIR @grommem;sérﬁam 1Bk eshdlibn healrd is pBafedt Ur €
at a flowrate of ornmed at 210 nm The

mobi | e phas@N&EREI( E8@"819)‘53???53Whée%fb‘ﬁ\é&éh%?ﬁr%%&o%b2 & AIINeYnder

the applied S TEN 285 ARG FORE INGLSO S filtbled ahz'.i)evﬁﬁ&ﬁfédeT%cud 51 'g&ﬁ' ated
froma first ractlon col [ ected between 11 and 18 mi n,

(-) - enant i ogllowish gihare isQlalsd @nd Partiedhy %PWB&FW%‘%@@B%OQ@"%%M@OQ@ﬂ

After 6 inj %ﬁrénpﬁé(a%/ewéae@éte 8i2 v/g) 30.54 (926%)9&31 56 ﬁh@tréﬁyﬁﬁ-h@ﬂsﬂf—one 1-
containing the correspond m)g enantioners are nbi ned ageteld 12.55 g of

(+) - enant i oi¥BFRoKHlE acid teg. byt ﬁskef)asWﬁﬂ@WéF?é?are\AﬁQ'ﬂeﬁﬂnp@ﬂ "Ebmeric purity
of 99% and 99. 9% respect ively. The enant | OITEI‘I C purity is determ ned on
an anal ytical_Chira Rak AD colum (0.4 x ;. mobi | e

h
hexane- & hardot-6.gotetighydrogndol@- 9%%&?{%&@ 6&1%% byt §keH ¢ qu?g‘f@mnq') and
- carboxylic 1@@ & 5% ®t bn laHaaébaﬁgrvsﬁ lr(thEe(eB;Sder(sforE)g“eaéwl D4R)48,72h)in 11 of

(+)-(3aS, 7aS) - 4- oxo- oct ahydr o-1 ndol e- 1- car boxyl i c
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 yield (3aRS,4SR,7aRS)-4-hydroxy-
octahydro-indole-1-carboxylic acid fert-butyl ester as a yellowish oil (41.3 g; yield = 67
%).

c) To a solution of oxalylchloride (1.54 ml; 17.6 mmol) in THF (320 ml) cooled to —60°C a
solution of DMSO (2.28 ml; 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 fert-butyl ester (3.96 g; 16.4 mmol) in THF (64 ml) 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 1) and washed with sat. NaHCO; (150
ml). The water phase is extracted with ethylacetate (300 ml). The combined organic
phases are dried over Na,SO,, 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 %).



acid tert-butyl ester ( [a]p= +105.2). d2a) Alternatively

(-)-(3aR, 7aR) - 4- oxo- oct ahydr o-i ndol e- 1-carboxylic acid tert-butyl ester can
be obt ai @0 0dioarsshe foll owi ng procedure: To 11.76g (47.16PCmEHP)2/13670

(3aRS, 4SR, 7aRS) - 4- hydr oxy- oct ahydr o-i ndol e-1-carboxylic acid tert-butyl
ester in 50 M TBME and 30g (34.8 nmol)gyvinyl acetate, 0.5g of inmobilized
| i pase from Candi da antarctica (Novozyne 435) is added and the mxture is
stirred at roomtenperature for 24h. After filtration of the m xture, the
solvent is renoved and the obtained oily residue is purified by flash
chromat ography. The acetate

(3a8 4R|(ﬁ?5)él drof(@ 4?58%%83@&6?}6&&%9@%0@ F@érb@xsbﬁblaeld&@;t%utyeéétebamyl ester
(er r I) 3252 gddlsl_sglveq/gégo IOeml qﬁ%xpg%@{n t@,noptéi)&:#q:&z +I¥s ggluﬁc?nglé lrgj(e?ﬁed L/(a%e)] (err)

(3aR, 4S, 7aRyyfip ol @@B@Bbﬁotmw @cdlumﬁqobmwd:mn@anlddmwés) The yl
ester is obtalned |n 519

l d 95% 3, C=
Furt her pur ichreeategiaphy 'Sl\ﬂﬂlt'eGVﬁ‘F gg'io@;‘ teﬂwgaq%é%r%@ f{m"l’ﬁ‘%‘?}q ‘5&% 'BU?‘H %Fda’\ﬁ\?_‘)

99.5% e. e. Qj%@ctla_rhfs sHrfoPRed at 210 nm. The mobile phase consists of a mixture of hexane-
(3aR 4S8, 7aR) dr oxy- oct ahydr o-i ndol e- lcal’bOXéHC acid ter este

i s oxidized qtlaﬁnpﬁ@O R@t(‘dh)euélge'tf%@PP'Eﬁé’cPh"Pf“@?afﬂﬁ’h cpngifiopg, the @It)(?nan lomer

(-)-(3aR 7aky it rorﬁ%tfﬁg't)’fﬂafcﬂoh BQ@C%‘djbe@\ﬁéé?pK‘Véﬂ\dﬂ@ﬁhd dnfrthe PYbNantRATR -
WO 03/ 047581 PCIT/EP02/13670 -10 e) To a_sol uti

1- et hynyl - 3-frast apeconshizagtien collesirg kptween 29rand 49 H’"‘Mif_fte(f Pamiertions of gdeighot o
-20C, - a_sol yiz pgr r@f:erﬁé%%’ trle fFé?:'hHﬁ@ &éln?alﬁmgﬁhe %ré?@hdnnéeﬁéﬁﬂoﬂwéﬁ@é@le) i's

added. The reaction mxture is stirred h then a soJution of

(-)-4- oxo- cempingdrte vieldid?2.85 g- Qféﬂb%@?ﬁl?l@%@?@%%«?ﬂ oh{ppnapligngn, Vith ang g; 14

mmol) in TH i dridh o gy wtirred at
OTeC it ar egafiferfierc ptity S09H ARSI rEAREINAN THorcnd et?ﬁ%@gt ate (900 mi)

and washed wletermingd, orr\mmyt(cab@blr qﬂng Aal‘i@'U"&‘c{Q&)’&g5 6%‘&5’@0‘?@ RB@B®act ed with
et hyl acet at gL 400 fFahol dQ-Ehﬂ) Gﬂ\gbc- SxPORRRRIro-fHdBlett - b@r@o@f Blacia2SO4,
I n vacuo. The re5|due 'S

filtered and evaporate purified by colum

chr omat ogr apby-botyl ester Cladugel111 3010 (H)(3aBd aSrd-aropatahyde-bdaleal-earhgine
O o SRR aT 50 FALELG00, Suaperat o0 10 vaeuo, L8 VP byt i
acid tert-butyl ester (4.27 g; yield = 85
d2a) Alternatively (-)-(3aR,7aR)-4-oxo-octahydro-indole-1-carboxylic acid tert-butyl ester can
be obtained via the following procedure:
To 11.76g (47.16 mmol) (3aRS,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 (3aS,4R,7aS)-4-acetoxy-octahydro-indole-1-carboxylic acid tert-butyl ester is
isolated in 47% yield with an optical purity of >99% (GC, [o]p*°=+54.6° c=1, MeOH).
The recovered alcohol (3aR,4S,7aR)-4-hydroxy-octahydro-indole-1-carboxylic acid tert-
butyl ester is obtained in 51% yield and >95% e.e.(GC, [o]o?°=-41.3° c=1, MeOH).
Further purification by MPLC affords the alcohol with 99.5% purity and 99.5% e.e.
d2b) The alcohol (3aR,4S,7aR)-4-hydroxy-octahydro-indole-1-carboxylic acid tert-butyl ester
is oxidized to the ketone as described in Example 1¢) to yield (-)- (3aR,7aR)-4-oxo-
octahydro-indole-1-carboxylic acid tert-butyl ester.



%. 1 HNW (400 MHz; DVMSO-D6): 6 7.3-7.1 (m 4H), 5.5 (d, J =5 Hz, 1 H,
3.85-3.65 (m 1 H, 3.35-3.25 (m 1 H), 3.25-3.1 (m 1 H, 2.6-2-45 (m 1
H, 2.28 W0,038#5811.9-1.4 (m 7H), 1.36 (s, 9H), 1.13-0. 98T(EPP2/136H) . f)
(-)-(3aR 4S, 7aR) - 4- Hydr oxy- 4- m t ol yl et hynyl - oct ahydr o-i ndol e- 1- car boxyl i c
acid tert- butyl ester (4.27 g; 12 mmpky_is dissolved in a solution of 1 M
HCO in ethylacetate (240 m) and stirred at roomtenperature for 6 h.
After conpletion of of the hydrol ysis (TLC) the solvent is evaporated in

vacuo to yield (-)-(3aR 4S, 7aR) - % oxy-4-m .
t ol yl et By nyTogc3cHHiphIQH 1rethnmyé3ﬁwmd neariedad-248 1 88 gamgh) i THE (198 mh

ﬁ%r})gﬁ&r? oél?atc( 32’d3c4§33ﬁjﬁbn6fbbtﬂntﬂméwraﬁnpl%lrﬁhbwmdm Me&ﬁﬁébn@  ndo e

uspended in CH2C
triethyl ani sdded Tdsrerrﬁact@s rmzturﬁrﬁls}lrre@ afa%fﬁ@d%%a thena ﬁP'&dt'Qn%f (Ak‘{ﬂe%w ed to
5C. Methyl C'&%@hg&.@r |§-1(c]art?oxgiio aék'ﬁté?ﬁb sierl(§ 34@gdf‘4irrﬁlrﬁ&)qw1$ﬁ: (780hIgTs

COI'T'p| etion It1on e cooli ngl I's renoved and sol ution
¥

stirred for agded arrm&\err@a@,ttondwxw&ftuﬂher gre@l, at@r%@ fften2 blib%fefct'%@“’ﬁ‘l"? Hnd

washed with \" SH&d WIRSS. NaHEXS (2xdEWrke CH2CI 2
(50 m), tﬁ@ut%@%tﬁ#éﬁéﬂai%td;%lk%oo mggggu?re dried ovgrmé (? f)l | tered and

t he sol vent aqueeysahaseds ¢ ram@uwth ethdagaiated4@0 mb). toe G%b'E'HF SraanisRhase®d on
silica gel ﬁégrdéﬁ over‘i"\la‘é%t, fﬁt@%ﬂ%@/é%‘ﬁér@fé% u%’v&cdb( Yhe Fé¥iddd i8 puimstPby

containing t esire are 'ected and evaporated in vacuo to
yield 3.39 goblmr(cryoma@gramymﬁ)lmagﬁy@pgg}aad the fractions containing the desired

t /;’ Iyl et hyny gﬁbﬁ%gfe d[ll&?%:%n 89%50?5’%& b %&B'tﬁg’%? oy 3aR34837aFgM ﬂk&'roxy—go
PCT/ EP02/ 13@m-tolylﬂhyﬁmll-¢qtﬁhydg) indeleshapasbpmylic adid tert-butybesten (i yiekbrB8unds

are obtained

(-)-(3aR, 4S, /?)agéqinﬁh%é@yyzllljmsfo IDy?eSt7h§/rZ octHazh gr(g ‘{n(?oiﬁzeuH)c%? 8X6>§| I C
acid ethyl (estH), 3\8523.25 (] 8H), B12523.1Eran).2.6-8:45 (m, 1H), 2.28 (s, 3H), 1.9-1.4
(-)-(3aR 4S|4£]aallb 1u§6a{%9§Hgl 1%()%@%0)@45 -mtolvlethvnvl -octahydro-indol -1-y

| )- met hano
f)  (-)-(3aR,4S,7aR)-4-Hydroxy-4-m-tolylethynyl-octahydro-indole-1-carboxylic acid tert-
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 6 h. After completion of of the hydrolysis (TLC)

the solvent is evaporated in vacuo to yield (-)-(3aR,4S,7aR)-4-Hydroxy-4-m-
tolylethynyl-octahydro-indole hydrochloride (3.39 g; vield = 93 %). m.p. = 181-183°C.

g) (-)-(3aR,4S,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 mmol) is
added and the mixture is cooled to 5°C. Methylchloroformate (1.2 ml; 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 ml) and
washed with brine (1 x 50 ml). The aqueous phase is extracted with CH,Cl, (50 ml),
the combined organic phases are dried over Na,SO4, 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. [o]Jp= -20.6 (¢ = 1, methanol).



Example 1c: ()-

(3aRsS, 4SR, 7aRS) - 4- ( 3- Chl or ophenyl et hynyl ) - 4- hydr oxy- oct ahvdr o-i ndol e-

1- car boxyWwopam3agisel et hyl ester 1 H NVR (400MHz; CDCl 3): 1. 2CTtEPOBH)670
1.60-1.80(m 4H), 1.88-2.11(m 5H), 2.27(m 1 H, 3.38(m 1 H, 3.54(m 1
H, 4.10(m 2H), 7.22-7.31(m 3H), 7.4Q4¢m 1 H). Exanple 1d:

()-(3aRsS, 4SR, 7aRS) - 4- ( 3- Fl uor o- phenyl et hynyl ) - 4- hydr oxy- oct ahvdr o- i ndol e-
1-carboxylic acid ethyl ester HPLC-MS: 354 (M:Na). Exanple |e:

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

d (S d f Ex le If
?g}i’iRS( 4?@'5‘&'&@? %g?%ogi’g% )WSﬁ9f°&'%ﬁWP§{{daMPBt(BM‘%o| e-| ifi(r:nz;r goxyl i C
aci d(R) ( %tr hydr L
3aRs, 455—-%9%3;—- 4= = - : F
o ydrofuran 3y| )ester 1 H NIVR (400M—|z CHCI 3): 7.39
27

car boxylgthyl astie d(S)( ra ( o 4 105 85 ¢ o e e ( D iy

1 5. m m :
g.s4(ml_bl\ipH7%§§(1g1'((2nl_D Zg](s 1H, 2.2-1.9 (m 6H), 1.8-1.6 (m 3H),
1.07 (m 1 . Exampl e 1 :

3aRS, 4SR. 7aR r'-4mo et hyn
él.éitm?%@@é&%ﬁﬂ@@

lﬁé}hérﬂ#@ Exanple li: . - dol
(+) (3a SR (4- Fl uor o- phenyl et hynyl ) - 4- hydr oxy- oct ahydr o-i ndol e- 1
p s Tat B

.....

- carbo I ester ES-M5 (+): 332.2, mp. = 115-116C. Exanple
li: (+)-(3aRS 4SR

7aRsS) - 4&% CE;l ﬁrh X ! .
oct ahyd R _ Q) yie} V-Q}

(m 1H), 13ca3so>(mad:@et@ gs 3H) 2. 69 (mIH) 2.35 (bs 1H) 2. 14 (m 1H)
2.0 (m L6 NMR (%.80!\/1[-‘1]2,159)0335. 18.37 iL 3?3, .%-4 '.@d(m, 43), 1.88-2.11(m, 5H), 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,7aRS)-4-Hydroxy-4-phenylethynyl-octahydro-indole-1-carboxylic

acid(S)(tetrahydrofuran-3-yl)ester
ES-MS (+): 356 (M+1).

Example 1f: (3aRS,4SR,7aR8)-4-Hydroxy-4-phenylethynyl-octahydro-indole-1-carboxylic

acid(R)(tetrahydrofuran-3-yl)ester
ES-MS (+): 356 (M+1).

Example 1g: (3aRS,4SR,7aRS)-4-Hydroxy-4-(3-chlorophenylethynyl)-octahydro-indol-1-
carboxylic acid-(S)(tetrahydrofuran-3yl)ester

1H NMR (400MHz; CHCI3): 7.39 (s, 1H), 7.25 (m, 3H), 5.27 (m, 1H),4.10-3.85 (m, 5H), 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, 1H).

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




(m1H). HPLC: 1 peak, 99% Exanple 2: (+)-(3aRS, 7aRS) - 4-Phenyl ethynyl -2 3 3a
6, 7, 7a- hexahvdr o-i ndol e- 1-carboxylic acid ethyl ester and

(+) - (RS) -wophessBet hvnyl -2 3 5 6 7 7a-hexahvdro-i ndol e- 1- earteeeyiieco aci d
ethyl ester A solution of

4- hydr oxy- 4- phenyl et hynyl - oct ahydr o-i ndel_e- 1- carboxylic acid ethyl ester
(1.0 g, 3.19 mmol), triethylamne (2.2 m, 16 mmol) and phosphorous
oxychloride 0.877 m, 10 mml) is heated to 40C for 4 hours. The dark-
mxture is cooled to OC and treated with 1 M sodi um hydroxide (5m) and

t hen aciEfi-MSeld):\Wi2812 IMHIbomPeadddsI24iéric acid solution. The mixture is
extracted with dichl oronethane, the organic extracts are washed with brine,
dried over anhydrous naone3|un1sulfate and evaporateg in

r esi due BExempiehtiot(3aRSARRY afi® )<d-(4-iHdonrginhgny d-hydroxy : 1
viv). T rtf il adtd ICésterCO”t ai ni ng fractlons af f orde

()-(RS)- g 3, 5 6, 7, 7a- hexahydro-i ndol e-1- carboxylic acid

et hyl esE§fM$1t) 832 ,1m%—1s15 1§5e134 owish oil. 1 HNWR (400 MHz; CDCI3): 7.44

(m 2H), 732(m 3H), 4.24 - 97(m 3H), 3.8 (m 1H) 3.25 (m | H,
2.93 (m H, 2.56 (m (‘m 2H) : :
128(tlmlgil'34R7 =ghlorp] 2 SeHoB¥e i ng a
][nxture aHviR-hiQePr oduct s (475 ny, 50% t he thlrd product contal ni ng
ractio

()- ((1 3RtS NMRIEDLIPNBAY (B HyTy30 0,3HB 3.23 (M, TH). ReSatidHy -3-3RiondH). 28285y 1 i ¢
acid e 7 I I | 3
203 | Wéﬁ%%ﬁ%& %éﬁﬁ] ﬁ-z)VQO(HVWﬁm@o m(ﬂlii)L Wi-(é@griw_kl;; %)C(m) .
H, 3.48mMmiHRHPLC: 2me2k(98% 1 H), 2.37 - 1.82 (m 5H), 157(m 1H, 1.27
(t, 3 =7 Hz, 3H. ES-M5 (+): 296.2. Follow ng the sane synthetic

procedure the foll ow ng exanpl es can be nade:. WO 03/047581 PCT/ EP02/ 13670
- 13 Exanplamge?: (+)- (3aRS 7aRS)-4-Phenylethynyl-2.3,3a,6,7,7a-hexahydro-indole-1-carboxylic

3RS, -
k"% 43 o

) I ca gel,
hexane/ eddid/éthalostart e 2: 1) Exarrpl e 2b:
()-(RS)-4-m Tol yI et hynyl-2,3,5,6, 7, 7a- hexahvdro i ndol e- 1-carboxylic acid
ethyl ester ES-M5 (+): 310.2 (I\/H) Rf 0.55 gTLC silica gel
hexane/ eA bglutiarceftdahydroxyrj-phenylethynyl- octahydro -indole-1-carboxylic acid ethyl ‘ester (1.0 g,

3.19 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 (+)-(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 (+)-(3RS,7aRS)-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:



Exanpl e 2c:

()-(3RS, 7aRS) - 4- m Tol yl et hynyl - 2, 3, 3a, 6, 7, 7a- hexahvdr o-i ndol e- 1- car boxyl i c
aci d et hyWoeswnerssES- Vs (+): 310.2 (M+rl), Rf = 0.59 (TLC siPCir@®eozed6;70
hexane/ et hyl acetate 2:1). Exanple 2d:

()- (3RS, 7aRS) - 4- (4- Chl or o- phenyl et hynyk}-2, 3, 3a, 6, 7, 7a- hexahydr o-i ndol e- 1-
carboxylic acid ethyl ester ES-M5 (+): 330.2 (Mtl), Rf = 0.56 (TLC silica
gel, hexane/ethyl acetate 2:1). Exanple 2e:

()- (3RS, 7aRS) - 4- ( 2- Fl uor o- phenvl et hvnvl ) - 2, 3, 3a, 6, 7, 7a- hexahvdr o- i ndol e- 1-
carboxylic acid ethyl ester ES-M5 (+): 314.2 (M+l), Rf = 0.42 (TLC silica
gel , heBxambid 2y |(+RERSITARD-A,2 2-Frlaoi-B(4Lbhenylethynyl-2,3,3a,6.7.7a-hexahydro-
()-(3RS,.7 B) 4-( 3- Fl uor o- phenvl et hvnvl ) -2, 3, 3a, 6, 7, 7a- hexahvdr o-i ndol e- 1-
car boxyl—%—@—é@%ﬁg ester ES-M5 (+): 314.2 (Mtl). Exanple 2g:

() - (RS) -E5-K3-(F): 8203 (MrenyiRet 0.8aVT)C gilica §elfhékaneictigkadutaie®: 1)ndol e- 1- car boxyl
ic acid ethyl ester ES-M5 (+): 336.2 (MrNa). Exanple 2h:

()- (3RS, 7aRS) 4- (3 Met hoxy- phenyl et hynyl ) - 2, 3, 3a, 6, 7, 7a- hexahvdr o-i ndol e-
1-carbo L4-pETslyleth 5.B.7, Bifexdh(dvib Nadole-Faarix@licacid ethyl
()-(RS)-4 §_3 NEt hoxy phenvl et hvnvl)-2, 3,5, 6, 7, 7a- hexahydr o-i ndol e- 1-

car boxyl-eo—t,e—am d ethyl ester WO 03/ 047581 PCT/ EP02/ 13670 -14- ES-M5 (+):
348. 2 (¢QNRiB. (+locaoE @431), Rf) 0.55 (TLC silica ?el hexane/ethyl acetate 2:1).

3aRsS, 4RS, 7aSR) - 4- Hydr oxy-4-phenyl et hynyl - oct ahydro I soi ndol e-2- carboxylic
?;: I_?:;)SE Xamples2and ‘ | & 6 ] C té,%,?% hexahydro-indole-1-carboxylic

hexahydra@rdje hy %@temdol 4-y| es{er [CAN 153255 27 7 see J. Chem Soc. Perkin
Trans | ) 1925-1929] | tetrah dro nis ddropvmseto
300g | SV 5T O VyTarT DGO TFLG S Geick "é‘ﬁﬁlﬁﬂbf? featptedtTe0c. Ther eat t or

the m xture is refl uxed

Example 2d: (+)-(3RS,7aRS)-4-(4-Chloro-phenylethynyl)-2,3,3a,6,7,7a-hexahydro-indole-1-

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

Example 2e: (+)-(3RS,7aRS)-4-(2-Fluoro-phenvlethynyl)-2,3,3a,6,7.7a-hexahydro-indole-1-
carboxvylic acid ethyl ester
ES-MS (+): 314.2 (M+1), Rs = 0.42 (TLC silica gel, hexane/ethyl acetate 2:1).

Example 2f: (+)-(3RS,7aRS)-4-(3-Fluoro-phenylethynyl)-2,3,3a,6,7,7a-hexahydro-indole-1-
carboxylic acid ethyl ester
ES-MS (+): 314.2 (M+1).

Example 2q: (+)-(RS)-4-(3-Fluoro-phenylethynyl)-2.3,5,6,7,7a-hexahydro-indole-1-carboxylic

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: -2.3.5,6.7,7a-hexahydro-indole-1-

carboxylic acid ethyl ester




for 1 h, then cooled to OC. 300m water, followed by 300 mM 15% aqueous
sodi um hydroxi de solution and again 600 mMl water is added at nmax. 15C
After filwpasierssabout 550 g slightly brown crystalli zi n@CoiEPp2/€3BnEi St i ng
of ()-(3aRsS, 4SR, 7aSR) - 2- benzyl - 2, 3, 3a, 4, 7, 7a- hexahydro-1 Hi soi ndol - 4- ol
I's obtained. Mp. 69-71 C. b) 10209 .

()-(3aRsS, 4SR, 7aSR) - 2- benzyl - 2, 3, 3a, 4, 7, %a- hexahydr o- 1Hi soi ndol - 4- ol and
560 g oxal ic acid di hydrate are dissol ved in 18 | wat er, then hydrogenat ed
usi ng 20 10% pal | adi um on charcoal catal yst at 100C 100 atm for 16h.
Af t er fIESt ﬁ@tﬁ*&)@“@f? MiNa)eat al yst the solution is concentrated to a vol une
of 6 1 and 4.5 | dichloronethane are added. 810 g potassi um hydroxi de
pellets are added ortlonvvl se then et hyl chl oro fornate IS added dropw se
at ate SERIdeaR)-4divd phanyie

di chl or%rgg%%c,@gmgmﬁéred to y| el d 827 g () (3aRS 4SR 7aSR) - 4-

hydr oxy-octahydr o-1So1 ndol e- 2-carboxylic acid ethyl ester as slightly brown
oil; purity by GC 98.5% c) To 6.6 g oxalic chloride in 300

t et rahydyyof W gdlutfn o946 7a¢,43ng adu @éhswﬁwme) @b@n?@d@@toxd—bg@aﬁél 77eed

for 15 mn. oct

d -
i soi ndol e- 2 f@é@*ﬂi@k@fﬂf"ds‘a@‘i’@ ey ﬁ? er Mﬂg r% ﬁisqeeilpﬁ?mtﬁ%’f Derkin Tranglided
at -60C, f qhé%f)ﬁfbé% ghd] X 3 5 e&ﬂauk&mu% BRddal Hmfmette 308'gMtfRbm t . The

suspen3|on|sf|1tere acetate is added to the filtrate and

the m xt ur e alBALE fydride i ii 5M@§ahw0fuﬁ¢n ARk T@rgafmréh%ﬁ%wg ig Fedluged ed
wi th sodi umgsuif e %cﬁ%@?@r%(ﬁﬁﬁ \/\Y&h@iJ tHiB@ed b 390 ml 15% aqueous sodium

()-(3aRsS, 7aSR) - 4- oxo- oct ahydro-1soi n dol e- 2-car ylic acid ethyl ester as

crude br owdydroxidersolutign and agaip 0Mmiwaterrs ppded afsmwgné pehiier fifiation abgut
()-(3aRs, 7aa%'§b fs@ﬁﬁy efam%agz r'fgfblf‘ @ehéfst%g%r(qomxkswwbmtﬂuén@ﬁt er in

10 M tetr uran is 10C t

phenyl acet yl2, @éa A, W@@'WdFPSG‘iISD(DﬂPEPOQUSPBWd N!LB Eigeﬂca‘a(hydrof uran wthin
10 min. After 16h at roomtenperature 100 mM saturated aqueous ammoni um
chloride solution is added, the m xture extracted with ethyl acetate,

sol vent $)dr i 620 gv)-(3akRE, 4BRTaBRiLedbenryl-26% apdriatastiexahtdroptibisaindok- 4ok angs h-
chromat ogr apfagd, Qs bl GRakatdhid dib&HYGh 88 MWt CRER h§drbderated dsikg 906 &

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 oil; purity by
GC: 98.5%.

c) To 6.6 g oxalic chloride in 300 tetrahydrofuran at —-60°C 7.4 g dimethylsulfoxide are
added, then stirred for 15 min. 10 g (x)-(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 rt. The suspension is filtered,
400 ml ethyl acetate is added to the filtrate 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) 2.1 g (x)-(3aRS,7aSR)-4-oxo-octahydro-isoindole-2-carboxylic acid ethyl ester in 10 mi
tetrahydrofuran is added at —10°C to 20 ml of 1M lithium phenylacetylide in



(3aRS, 4RS, 7aSR) - 4- hydr oxy- 4- phenyl et hynyl - oct ahydr o-i soi ndol e- 2- car boxyl i c
acid ethyl ester are obtained as brown oil. ES-M5(+): 314 (Mt1l), RP-HPLC
si ngl e pewl.o3BeisBowi ng t he sanme procedure the foll ow ng cecp@EPIUE362r €

obt ai ned: Exanpl e 3a:

()-(3aRsS, 4RS, 7aSR) - 4- Hydr oxy- 4- m t ol yl e4dynyl - oct ahydr o-i soi ndol e- 2-
carboxylic acid ethyl ester ES-M5(+): 328 (M+l), RP-HPLC. single peak.
Exanpl e 3b:

()-(3aRs, 4RS, 7aSR) - 4- Hydr axy-4-.p- 1 0l ylet hynyl : oct ahvdr 0-1 soi ndol. e: 2-

car boxyl i c a@gfag'%‘iff%&&'rg’{%'a?%ﬂﬁﬂ'%ﬁff 19&%?{%%%&%?3%%'6‘* ?mf{ﬁ?a Urled i e 3c:
() - (3aRS, 4RSaqirdl afmiéhiiianioridasolptien isyauded,- the miduextactsawith athyl

S0l ndol & 2 SR Wi Ghéh SlaPebaiih' Sirate EieeV¥Boraiad $he pRSdtt s Fkn( M)
() - ( 3aRS, 4RSchramBloghaphedramaitichgéiBritieidxany/etiybasstate{gny. 2.2 ggthydr o-

i soi ndol e- 2-garho LC i t hyl, ester ES-NMS(+): 344 (/M- PLC. single
boak. Exanp] GBS AR 7eS AR YA IR A s R el ar oy e ad

- 4- hydr oxv- ogthgirastéraare bbRiredAstbraws allESYMS(¢): 34 Vet ) RP-HPLer siifle idBbK.) . 332
(Mt1l), HPLC: single peak. Exanple 4:

()-(3aRs, 4RS, 7aSR) - 4- Hvdr oxv- 4- phenyl et hynyl - oct ahvdr o-i soi ndol e- 2-

car boxy! Féllownglthteameprbydduds th folldwikg det@pounds are obtained: |
()-(3aRsS, 7aSR) - 4- oxo- oct ahydr o-i soi ndol e- 2-carboxylic acid tent-butyl ester

Is prepared in a 4-step procedure without purification: Starting from
(3aSR, 7aBREmdle @8O0(NB RS ARETEEFRATHERGRY-4-36-tdlylethi®yl-octahydro-isoindole-2-
oct ahydr o-| sol ndol e-2-carboxyl1c acid ethyl ester: 1) Ketal formation with
et hyl enec—”é%@w&ﬁéne/ p-TsOH 2) Renopval of the ethyl carbamate
usi ng KCElsims@nt_(gﬁsi(m+1:;,qab.enb|_bgbmg@tpe’b@0c. 3) Renoval of ketal using 4N

c

aqueous hydrochloric acid in acetone at roomtenperature. 4) Formation of
the tert.-butyl carbanmate using BOC- anhydride, K2CO3, in dichl oronethane.

Example 3b: (#)-(3aRS,4RS,7aSR)-4-Hydroxy-4-p-tolylethynyl-octahydro-isoindole-2-
carboxylic acid ethyl ester
HPLC-MS: single peak, 350 (M+Na).

Example 3c: (+)-(3aRS,4RS,7aSR)-4-(3-Cyano-phenylethynyl)-4-hydroxy-octahydro-
isoindole-2-carboxylic acid ethyl ester
'‘HPLC-MS: single peak, 361 (M+Na).

Example 3d:; (+)-(3aRS,4RS,7aSR)-4-Hydroxy-4-(3-methoxy-phenylethynyl)-octahydro-
isoindole-2-carboxylic acid ethyl ester
ES-MS(+): 344 (M+1), HPLC: single peak.

Example 3e: (#)-(3aRS,4RS,7aSR)-4-(3-Fluoro-phenylethynvyl)-4-hydroxy-octahydro-
isoindole-2-carboxylic acid ethyl ester
ES-MS(+): 332 (M+1), HPLC: single peak.

Example 4: (x)-(3aRS,4RS,7aSR)-4-Hydroxy-4-phenylethynyl-octahydro-isoindole-2-
carboxylic acid tert-butyl 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,7aRS)-4-oxo-



b) Reaction to

()-(3aRsS, 4RS, 7aSR) - 4- hydr oxy- 4- phenyl et hynyl - oct ahydr o-i soi ndol e- 2-

car boxyl iwoaagiogrs8ert - butyl ester as described in Exanpl e BAY/EPESIIB( +): 342
(M+tl), RP- HPLC. single peak. Follow ng the sanme procedure, the follow ng
conpound is obtained: Exanple 4a: -16 -

()-(3aRS, 4RS, 7aSR) - 4- Hydr oxy-4-m t ol yI et hynyl - oct ahvdr o-i soi ndol e- 2-
carboxylic acid tert-butyl ester ES-M5(+): 356 (Mtl), RP-HPLC. single peak.
Exanpl e 5:

() - (3aRs, 4RSCiphydp-isoingeledssarbonylic aeid elvheHigh 1bKeiahipamatioswithalbyiens.-

car boxylic cdlefm‘tchﬁ{én OHa)Z Re@\o@él of the ethyl carbamate using KOH in MeOH in

()-(3aRS, 4R 7aSR | et h ct ahydr o-,i spj ndol
carboxyl | ¢ XeARad qat%&ﬁg RerpovaLo! keahamaN R EERUS T oRpens abgimy |
acetate at ryeetdhe € raum ﬁémﬁe@aﬁjﬁ& 4}365métl@ﬂrbf\ﬁ%tbﬂdbwtcfarﬁéthatéafefn@ BOO! um
hydr ogencar bonat e sol uti on. The or anl c phase is dried over Na2SO4 and

evapor at ed. 3phydridecK:¢8n '%9'CB|PEPF§"
()-(3aRS, 4RS, 7aSR) - 4-mt ol yl et hynyi - oct ahydro i soi ndol -4-ol is obt ai ned. b)

60 ng of ()-(3aRsS, 4RS, 7aSR) -4-mt Ieth nyl - oct dr 0-i soi ndol - 25
ot o BB SHEBeRaTH R G2 - ARR OSSR My A R By oS- SobEaE 2 5 T
di chl or oret @%qlweﬂ:@férmﬂﬁ edler ra@Qms&rwaaeﬁ gkarnplef3a). E@Msm 3an (fikhy, ﬂPEd
and evapor at ed by prep-HPLC purification to yiel

() - (3aRS, 4R$IPHESRINGE PEAK: oxy- 4- m t ol yI et hynyl -

oct ahydr o-i soi ndol e-2-carboxylic acid nethyl ester. HPLC-Ms: 336 (MtNa).
Fol | owi g% the sane procedure, the fall ow ng conpounds are obtained: WO
03/ 0475&Plpwing timsame pragedurey thedgliayiag sgmpound is obtained:

(+)-(3aRS, 4RS, 7aSR) - Fur an- 2-yl - (4- hvdr oxy-4-mtol yl et hynyl - oct ahydr o-

| soi ndol - 2-yl ) - net hanone HPLC-%\{/B: 372 (IVHrNa).lExa | e 5b: (+)-(3aRS 4RS

7aSR) - OEeRIRIe4R; | (£ (BaRGHARS \ihociahydro-isoindole-2-
I SOi NdOl zdsoxl Qcégfd{@mﬂ d3d:C- VB! 346 (MNa) . Exanple 5c: (+)-(3aRS 4RS
7aSR) - (ZI FI\‘/% -4-mrt ol vl et hvnvl - oct ahvdr o-i soi ndol -2-yl) -

S-MS(+): 356 (M+1) RP HPLC single peak.

Example 5: (+)-(3aRS,4RS,7aSR)-4-Hydroxy-4-m-tolylethynyl-octahydro-isoindole-2-
carboxylic acid methyl ester

a) 1 gof (x)-(3aRS,4RS,7aSR)-4-Hydroxy-4-m-tolylethynyl-octahydro-isoindole-2-
carboxylic acid tert-butyl ester is treated with ca. 1N HCl 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.
(£)-(3aRS,4RS,7aSR)-4-m-tolylethynyl-octahydro-isoindol-4-ol is obtained.

b) 60 mg of (x)-(3aRS,4RS,7aSR)-4-m-tolylethynyl-octahydro-isoindol-4-ol, 25 mg methyl
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 ()-(3aRS,4RS,7aSR)-4-Hydroxy-4-m-tolylethynyl-
octahydro-isoindole-2-carboxylic acid methyl ester. HPLC-MS: 336 (M+Na).

Following the same procedure, the following compounds are obtained:



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

SR 3SR) - 3- Hvdr oxv-3-mt ol vl et hvnvl - cycl ohexyl ) - nmet hyl -carbam ¢ acid nethyl

ester andw(Q-epA47581 RS PCT/EP02/13670

3SR) - 3- hydr oxy-3-mtol vl et hvnvl - cycl ohexyl ) -met hyl -carbam ¢ acid net hyl

ester a) To a solution of 3-methylam ngscycl ohex-2-enone (1.35 g, 10.8

nmol ; CAS 55998-74-8) and triethylamne (4.5 mM, 32.4 mol) in

di chl oronet hane (20 m) is added nethyl chl or of or mat e (2.5 nm, 32.4 nmol)

at 0C during 15 mnutes After 45 mnutes the r act| mxtyre s diluted

with di - RSt mad Aald)-CWialy iy drg t e :

Bgcgrg%'&m %éﬁa@n@entrat ed }n vacuo and the residue is treated with
in water/nmethanol (1:1 v/v, 20 m) for 15

i nut es. HPMngeézgl(MﬁNﬁ? .xture is concentrat (ed in vacuo and)the resi due

partltlﬁned bet ween water and di chl oronmet hane and after concentration in

vacuo t emxturels gr ap

Lo & chron’éato ra held nllqaoxgilm(tc:)l]vleth%vhocamvdl%?xane /

rrelt hyl - G5 %g{p,gﬁo,l,é enyl) carbanic acid net hyl ester is obtained as a
pal e ormmzﬁmﬂww; CDCl (err)): 5.68 (s, 1 H, 3.79 (s, 3H),
3.20 (s, BRLC-MSSMGMM+NR)= 6.5 Hz, 2H), 2.39 (t, J = 6.5 Hz, 2H), 2.00

(quint., J = 6.5 Hz, 2H) b)Asqution of

nmet hyl - (3 oxo0-cycl ohex - car bam c aC| d met hyl .2
mol ) i rElmmi@.ﬁ@I +)-(3aR8.4R$.ZaBi vdeaxed-mitolylethyn-qoiahvel daaylar )
After filtnatd or eﬁ'\QﬁoﬁH ude product S chromat ographed on si I I ca gel (30 9)

with he (1:1 v/v) as eluent.

Met hyl - ( BPbLoMBy 28 lofMssy ?83:@4“5\bﬁi1c acid nethyl ester is obtained as a
colorless oil._NWR (400M—|z CDCI 3): 4.23 (br, 1 H, 3.69 (s, 3H), 2.83

(br.s, 3Hamde 8.7+)-((4sR 3483 Alliroxfadh-téiEinyryiTydidne® (eatbamid abli. 2. 05
(m 1 HT L : V
12. 5 Hz,mg

met hyl - ( pAet: yggt&hexyl) car bam c aci d met hyl ester Wi t h I Ithiumm

tol yl ac#—%elﬁl‘s—p‘e formed as in exanple 1. After chromatography on

silicagel with hexane/ethyl acetate (gradient 4:1 to 1:1 v/v) as el uent

the tit [gf 'F’é)gEBIHﬁ&\ &f)3-methylamino-cyclohex-z-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 K2CO; (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 viv) as eluent. The product methyl-(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 methyl-(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
viv) as eluent. Methyl-(3-oxo-cyclohexyl)-carbamic acid methyl ester is obtained as a
colorless oil. NMR (400MHz; CDCls): 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 =



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

nmet hyl ester (yield 249% is first eluted (Rf = 0.62 (TLC silica gel,
hexane/ etwoplozaemsate 1:1), HPLC-MS: 324.2 (M:Na) +) fol | owea/EHry2/(367¢ ( 1

RS, 3SR) - 3- hydr oxy- 3-mt ol yl et hynyl - cycl ohexyl ) - net hyl - carbam ¢ aci d net hyl
ester (yield 50% Rf = 0.49 (TLC silic@ggel, hexane/ethyl acetate 1:1),
HPLC- MS: 324.2 (MtNa) +). Following the sanme procedure the follow ng
conmpounds are obtai ned: Exanpl e 6a ()-(1

RS, 3SR) - droxy-3-m cycl ohexyl ) - (4- met hoxv- benzyl ) -

car bam') c(ggﬁgy tJrTyﬁwz‘?b é"?{#’ : 44%.2 (IVHKIag +.( Exanpl e 6b: (3/-%1

RS, 3RS) - ((3- Hydroxy 3-mtolyl ethvnvl - cycl ohexyl ) - (4- net hoxv- benzyl ) -
b d th te HPLC-

R Semeta ik SrHON ot EolL TR GG L e ey it

%(/cl Orex%gdlwé&‘tﬁﬂb@@érhﬁ\mbﬁ a8Gh Exdmplev| ARSH shirom&BhfapMponfiRagel WithNa) +.
anpl e

RS, 3SR) - ( Qe%("éw asetgteforadiens . klonk 1 ¥iv) peelgrlihe dije comBRYNd (Bret hy -

carbam ¢ d?6xk -tdRl&th iy ﬁﬁéhe& Mﬂh@-t EXAETRLIE nfethy
O)-[(IRS, gSR 3@()'-‘8411:)( ugr)ﬁg_g?henél eth (r:IyI 4 )-tab 5-di r;et hvl Iﬁeitg{ohexyl ]
{

- met hyl - '%gﬂr/oé isfrsteied Nt = BS2df %puea 9@» h@?@e)éﬂa)ﬂ/ﬁﬁ%ltja teet) HRECMS e 61
() - [(1 RSB@R@)(WN@? ﬁll@@é@b?%f(gﬂ% BgRYB QL RAYlye wg,h h?&hbhé thyl
carbam c acid neth ester 3/ 047 581 P02/1 67

328. 2 ( M+-Regfhyi-carbg m@cl@ ethyl ester (yield 50%, Rf 049 (TLC silica gel, hexane/ethyl

() - [ (1RS, 3&state3r:{ BHPLEOUS: WQWew)}yl ) - 3- hvdr oxv- cycl ohexvl | - net hyl -
carbanic acid nethyl ester. HPLC-MB:" 328.2 (M+Na) +.

Following the same procedure the following compounds are obtained:

Example 6a: (+)-(1RS,3SR)-((3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-(4-methoxy-benzyl)-

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

Example 6b: (#)-(1RS,3RS)-((3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-(4-methoxy-benzyl)-
carbamic acid ethyl ester.
HPLC-MS: 444.2 (M+Na)".

Example 6¢: (£)-[(1RS,3SR)-3-Hydroxy-3-(3-methoxy-phenylethynyl)-5,5-dimethyl-

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

Example 6d: (*)-(1RS,3SR)-(3-Hydroxy-5,5-dimethyl-3-m-tolylethynyl-cyclohexyl)-methyl-
carbamic acid methyl ester.
HPLC-MS: 352.2 (M+Na)".

Example 6e: (+)-[(1RS,3SR)-3-(3-Fluoro-phenylethynyl)-3-hydroxy-5.5-dimethyl-cyclohexyl]-

methyl-carbamic acid methy! ester
HPLC-MS: 356.2 (M+Na)".

Example 6f: (+)-[(1RS,3RS)-3-(3-Fluoro-phenylethynyl}-3-hydroxy-cyclohexyl]l-methyl-
carbamic acid methyl ester.




Exanpl e 6h:

()-[(1RS, 3RS) - 3- Hvdr oxv- 3- ( 3- et hoxy- phenvl et hynvl ) - cycl ohexvl | - net hyl -
car bam c woiodomsshyl ester. HPLC-MS: 340.2 (M+Na)+. ExanplP€T@iPn2/13670
()-[ (1RS, 3SR) - 3- Hydr oxy- 3- ( 3- net hoxy- phenyl et hynyl ) - cycl ohexyl ] - met hyl -
carbam c acid nmethyl ester. HPLGMS: 34( 2 (M-Na)+. Exanple 6L
()-f(1RS, 3RS) - 3- ( 3- Chl or o- phenvl et hynvI ) - 3- hvdr oxv-cycl ohexvl | - net hyl -
carbam c acid net hyl ester R(err) = 0.31 (TLC silica gel, hexane/ethyl

acetate Exanpl e

()- [(1RSI'"§'5¢1}M% 3(2§2dM+d\'33 phenyl et hynyl ) - 3- hydr oxy- cycl ohexyl ] - met hyl -
carbam c acid nethyl ester. Kf 0.22 (TLC silica gel, hexane/ethyl acetate
1:1). Exanple 61: ,

() (1RS ,7.‘;“ l 6 )
294. 2 (“@dﬁbémm@%@rf’ﬁémvﬁé’ﬁt er.

()-(1RS, 3SR I\I-(si %drox;s 3-mtolyl ethynyl-cycl ohexyl)-acetam de M p.
152- 15501 g@%%

()-(1RS, 3RS) (3-Hydroxy-3-mtolyl et hynyl cycl ohexyl)-carbam c acid et hyl
ester HPLC- MS: 324 2 Na .
() - (1Rs, Bample b E) S-Bfmetihoxyrol Ahevciohexyilmetvkt hy|
ester VQ@@%@Q%@@%&W{&P&Z/ 13670 - 20- Mp 106 107C Exarrple 6p: (+)-(1
RS 3RS) -7 (S - FI uor o- envl et hvnvl ) - 3- hvdr oxv- cvcl ohexvl | - carbam ¢ aci d

et hyl estiBkCiMS$: G40 ( )2 (M+Na) . Exanple 6g: (+)-(1 RS

3SR) -f3 ( 3- Fl uor o- phenvl et hvnvl ) - 3- hvdr oxv- cvcl ohexvl | -carbam ¢ acid et hyl
ester

Example 6i: (+)-[(1RS,3SR)-3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyll-methyi-

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

Example 6}; (+)-[(1RS,3RS)-3-(3-Chloro-phenylethynyh-3-hydroxy-cyclohexyll-methyl-
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-cyclohexyi]-methyl-
carbamic acid methyl ester.
R¢ = 0.22 (TLC silica gel, hexane/ethyl acetate 1:1).

Example 6!: (+)-(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-tolylethynyl-cyclohexyl)-acetamide
M.p. 162-155°C.

Example 6n: (+)-(1RS,3RS)-(3-Hydroxy-3-m-tolylethynyi-cyclohexyl)-carbamic acid ethyl

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

Example 60: (+)-(1RS,3SR)-(3-Hydroxy-3-m-tolylethynyl-cyclohexyl)-carbamic acid ethyl

ester



Mp. 121-123C. Exanple 6r: (+)-(1 RS

3RS) - f 3- ( 3- Met hoxy- phenvl et hvnvl ) - 3- hvdr oxv- cvcl ohexvl | -carbam ¢ acid

et hyl estwp oBiobG8IVS: 340.2 (M+Na). Exanple 6s: (+)-(1 RS PCT/EP02/13670

3RS) - N- f 3- ( 3- Fl uor o- phenvl et hvnvl ) - 3- hvdr oxv- cycl ohexyl | - acet am deHPLC- V5:

340.2 (M+Na). Exanple 6t: (+)-(1 RS _on.

3SR) - N- f 3- ( 3- Fl uor o- phenvl et hvnvl ) - 3- hvdr oxv- cvcl ohexvl | - acet am de

HPLC- M5: 276.2 (M+1l), 298.2 (MtNa). Exanple 6u: (+)-(1 RS

3SR) - f 3- Hydr oxy- 3- ( 3- met hoxv- phenvl et hvnvl ) - cvcl ohexvl | -carbamc acid

et hyl eMBﬂOﬁF{O@% 340.2 (M+Na). Exanple 6v: (+)-(1 RS

3RS) - N- f 3- Hvdr oxv- 3- ( 3- net hoxv- phenvl et hvnvl ) - cycl ohexyl | - acet am de

HPLC- V5. 288.2 (M) Exarrpl e 6w

3SR) - N- E3anmrplertpy (+)1RS.3RI M QE; :

HPLC- M5, Bgstgr(Mrl) 310. 2 (MrNa) Exarrpl e 6x: () (1 RS

3RS) - f 3¢ 3- ( 3- net hoxv- phenvl et hvnvl ) - cvcl ohexvl | -carbanmic acid

tert- buﬂHLCeMSe328/‘Z)(M3N©)17581 PCT/ EP02/ 13670 -21- HPLC-MS: 368.2 (MtNa).

Exanple 6y: ()-(1

RS, SSR) [3 Hvdroxv 3- (3-net hoxy-phenvl et hynvl ) - cch ohexvl I -ciar bam c %c id
R)4843FI nyls h exyll-carbamic aci

RS, SRS) s@_g%_,roxv 3- mtol vl et hynvI cycl ohexyl) car bam c acid tert-butyl
ester 352.2 (M+Na). Exanple 6aa: ()-(1

RS, 3SR) M.B- 1&4dt28¢- 3- m t ol vl et hynvl - cycl ohexyl ) -carbanic acid tert- butyl
ester

Example 6r: (+)-(1 RS.3RS)-[3-(3-Methoxy-phenylethynyl)-3-hydroxy-cyclohexyll-carbamic

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

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

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

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

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

Example 6v: (+)-(1 RS.3RS)-N-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyl}-

acetamide
HPLC-MS: 288.2 (M+1), 310.2 (M+Na).

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

Example 6x: (+)-(1RS,3RS)-[3-Hydroxy-3-(3-methoxy-phenylethynyl)-cyclohexyll-carbamic

acid tert-butyl ester




HPLC-Ms: 352.1 (MtNa). Exanple 6ab: ()-(1

RS, 3RS) - ( 3- ( 3- Fl uor o- phenvl et hynvl ) - 3- hvdr oxv-cvcl ohexvl | -carbam ¢ acid
tert-but yWOesnerssHPLC- V5. 356. 2 (MtNa). Exanpl e 6ac: () - ( PCT/EP02/13670

RS, 3SR) - ( 3- ( 3- Fl uor o- phenyl et hynyl ) - 3- hvdr oxv- cvcl ohexvl | -carbam ¢ acid
tert-butyl ester HPLC-MsS: 356.2 (MtNa)..24Exanple 6ad: ()-(1

RS, 3RS) - f 3- ( 3- Fl uor o- phenyl et hynyl ) - 3- hydr oxy-cycl ohexyl]-carbam c acid
nmet hyl ester HPLC-Ms: 314.2 (MtNa). Exanpl e 6ae:

()-(1RS, ﬁﬁl‘% %3 IﬁL phenvl et hynvl ) - 3- hvdr oxv- cvcl ohexvl | - carbam ¢

acid nmeth 314.2 (M+Na). Exanple 7:
()-(3- Phenyl et hynyl cch ohex-2 enyl)-carbam c acid ethyl ester and ()-3-
pheny! et Eiglc BYGLODRS SR I GRLPAT £ BEhd BE UGS Sl otRO LA ™)

(di asteranmlatertdag_iylmtere 2) in 15 mL toI uene are treated wth 10 ng p-tol uene
sul f oni 1 PCT/ EPO2/ 13670 -22 and stirred 6 hours at 120.
Af ter cg-(l)l F%gﬂé/\ggg?o@fﬁgh of 50 mM ethyl acetate, the product is washed
with water containing a snmall amount of sodium bicarbonate, and saline. The
organi c , g '1 oYY
chronato%&gﬁ%g—' SHY e S 11
The firsdstggr oduct to cone out of the coI um is
(3- phenyl @ M) 2-enyl)-carbamc acid ethyl ester (yield, 23%,
foI I ovve lg'b X{%%ﬁén‘ Z\Faﬁynyl cycl ohex- 3-enyl)-carbam c acid ethyl ester
y| eId 48% Racenate 1. 1H NWR (400 I\/Hz) delta = 7.41 (m 2H) 7.30 (m
6. %45 i % , br gad
3H) Ra@gmeeter? 1H NMVR (400 M—lz) delta = 7.40 (m-2H); 7. 30 (m 3H) 6. 19
(s 1 Miapt/B: 352.1 (M+Na).

Example 6ab: (+)-(1RS,3RS)-(3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyll-carbamic

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

Example 6ac: (+)-(1RS,3SR)-(3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyll-carbamic

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

Example 6ad: (+)-(1RS,3RS)-[3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexvll-carbamic

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

Example 6ae: (+)-(1RS,3SR)-[3-(3-Fluoro-phenylethynyl)-3-hydroxy-cyclohexyll-carbamic

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

Example 7: (+)-(3-Phenylethynyl-cyclohex-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



(broad s, 1 H; 4.10 (g, 2H); 3.92 (broad s, 1 H); 2.61 (d, 1 H); 2.28
(broad s, 2H); 2.12, 1.85, 1.59 (3m 3H); 1.23 (t, 3H). Exanple 8:

(+) - Met hywo(o3nptsenyl et hynyl - cycl ohex- 3- enyl ) - carbam ¢ aci ¢Cetirgt/ 13836 er 22
ng (0.082 mmol) (3-phenyl et hynyl - cycl ohex-3-enyl)-carbam c acid ethyl ester
are dissolved in 2ml DMF and 1 nL THEZ8 .ng (0.165 nmol) of a 60%

di spersion of NaH in oil is added and the m xture stirred under argon for
90 m nutes at roomtenperature The reaction mxture is cool ed to 0, and

16 mcroliters Mel in THE dd d Af
hour  at mmrpemésa@m e coplin sAgrton 801l tind pecioteo Tt BRI ce

is add ﬁmhthwgﬁ%t&ﬁ.ﬁgu%amwam Gﬂsd@dnhb%bfmhaﬁcah@balnewﬁéled Wi th

wat er an i ne sodi um sul fate and col umm ch hed
using a thanlm)h@&ﬁlé dejed peth sedisansuliates epncghiiatediapd 69 'h?fgmr O@F %Pq‘ gg%e
(1:;‘; yg/dR gn )mlxﬁliébﬁpetrcﬁelﬂﬂ efHér aﬁb")aihy?a&@até ”The%‘i‘)sﬁ pr@dd& t6 8omd ol of the 22

1. 80- 1. 6@y |3](3+a)heny1et&gnxltcyclghgx-z-egxlgrg%p@mg; acl_g ethyl ester (yleld 9307) folwwed
+ 4 ]
(*) ngf}l ﬁeﬁ%@%ﬁk pecfBhexy: eﬁspwasméhﬁé K@ ginyPestafyice 4ge)nol i ne- 1

ter 0 the mxture

()- (4aRSR8&8R)te dc F&%MR BLOQUWH@F feltas= §fd (63(3Hbt7e3q ans3g; 684(9ntdi 483 t ol uene
(5n) aeﬂ@v d’é%tseﬁHé“rWﬂé &Br?a@ﬁdﬁ% 39bid, :m)t Qi?@l(slmmaﬂ boreﬁht ¢H) /‘lf‘l(E(meSQHI ring

for af m nut 1or'oformate (0. 71 m, i s added and t he
react i ont.59 gnutid); |1s?3t(he°¥|r|) stirred at room terrperature for 3 hours. The

G o or o e 2 JERBIFE( 6 A5 Lok ﬁZ%@%ﬁ?‘?ﬁ" AR

PCT/ EPO 2(bIB8I7D 1H)2431Q1(ce 21 82 drend ratiie2i01ddsh RLB84broad SeBHb@ﬂ‘t% dt®e in

vacuo toq ¥hedd @3( 881 of ()-(4aRS, 8aSR) - 5- Oxo- oct ahydr o- qui nol i ne-1
carboxy |c%§ac 32]4 (e(ﬁ)er 1H NVMR (400MHz; CDCI3): 1.28 (t, 3H), 1.40

1.70 (m 3H), 1.72- 1.90( m 1 H, 2.0-2.20 (m 3H), 2.30-2.48 ( m 3H),
go?ﬁtl(z)dExéﬂélg-B(& -cbfodrfic aédidethesttp a

: - - anydro- qui nol'rne-TI-carboxylrc acid
ethyl ester (0.372g, 1.65mmwl) in THE (15ml) is added a sol ution of

| thi um phe) %b%%ﬁtr?(rjnblzﬁjbﬂery@%r& x-@er%ﬁfﬂ&?&émiéa@ﬂ'e?@l dklePBrd N THF) at

-50C. The'r actlonm nstirred
dissolved in 2ml DMF and 1 mL THF. 8 mg (0.165 mmol) of a 60% dispersion of NaH in oil is

added and the mixture stirred under argon for 90 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 ethyl ester

a) To the mixture of (+)-(4aRS,8aSR)-octahydro-quinolin-5-one oxalate (1.50g, 6.17mmol),
toluene (5ml) 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



1.5 hours at -50C and then allowed to warmto roomtenperature. The
reaction mxture is diluted wth diethyl ether (100m ), washed with

sat ur at edweadiourssbi car bonat e solution (2x10m), water (1l@cirjEPoziriceal over
magnesi um sul fate and then concentrated in vacuo. Purification of the
crude product (0.860g) using silica gebgchromatography

(ethyl acetate/ hexane 1:3 v/v ) gi ve

() - (4aRsS, 5RS, 8aSR) - 5- hydr oxy- 5- phenyl et hynyI

oct ahydr o- qU|noI|ne 1-carboxylic acid eth ester. (0. 144? 26. 79

Fol | owi ng afs@riedpyer plaghesiimsuntate and ‘Eﬂﬂcﬁé ratesinbyame tayield,1122088%) ek anpl e

9 hydr o-
q«ai ] f) ? i L ( ﬁ&ﬁf§@a§§§)§x§oé@hﬁ%-@h%mm§;ﬂio&%efhyéad émh/gn‘z/?&xm fmlagy ro
7.45 (m 4% Zy 603} )28 6. 38 1601%0("5 1824190 (m41id 2(97?2%71 ':4) 94

1 H, 1.94 1
(H)m 50853(3%221ﬁmh @H% §5§’@c21|(_|)’m’1)1%!‘3)2 (td? Q?dsa) @mFﬁH) 11%qu(_029-|)11 Lo Gin 1 (H)m
1.41 (m1 H. Exanple 9b:

() -[(4abpra B%o&ﬁﬁﬁ)of@ « aafib'&W@Wd&érﬁmwgmamﬂ&%ﬁxﬁi@%ﬂﬂﬁﬁester

lin-1- A AV OMHz
9”'420( m 4193745, gE55amal fy T g imecopy & splior e A phedylegste v FHF 3. 00
(m1 @3 §dm( 9{)31)%@! 20%&% ifrr HF?aQ—GSCfol_?)T%e%actle(n %xtl(_.li)?@ i5 thdn st%re%&or( m1

: m
T) 292 ( m 11 hOLB(gh-p’iO@ then aII_I?)wed to warmngo room temperature The reactlon mixture is

() - (4aRs, élﬁﬁe@@vﬁﬁhte?hﬁ %tr@?'(ﬂfo%lf%@rfé@%lﬂ’{ @éﬂh}atéd Qéld?urﬁWca%&%@’é’dlﬁ’no

gui nol i ne-1-car oxy i'c acid ter ester 3): 42 (d,J=1.1 Hz,
11-1), 7. &x10m)3wpter §10m),(dvied ompr megn@umsqlfae ane hﬁm QQ*?P@ltfé!lt?d In VACOS

03/ g??ési PRflicalion of the chuds froBuctT0.Bba) sitfsifca GHlbhromatSrbgihyt M- YO

(+)-(( 4aR@t@m%@tsﬂaﬁX§m{ B3aAV beive b&iéﬁ%@ﬁWQR §-hyd1@m§pb@mé¢tpmyb

qui nolin i 1 Exanpl e 9e
(+)- ((4aRé é@kdr @?J%é ?Sécr:%d I[E;ép gﬁvfeeslfﬁvnvl )=5 ‘oXV- oct ahydr o-

qui nolin-1-yl]-(4- met hyl - pi perazi n-1-yl ) - nmet hanone LC- M5, Mtl= 416. 2
Following the same procedure the following compounds are obtained:

Example 9a: (+)-[(4aRS,5SR,8aSR)- 5-(3-Chloro-phenylethynyl)-5-hydroxy-octahydro-
quinolin-1-yl}-furan-2-yl-methanone

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), 3.94 (m,1H), 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-yl]-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), 3.90 (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,1H), 1.59 (m,2H), 1.46 (m,1H), 1.22 (m,1H).

Example 9c: (+)-(4aRS,5RS,8aSR)-5-(3-Chloro-phenylethynyl)-5-hydroxy-octahydro-
quinoline-1-carboxylic acid tert-butyl 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), 1.90 (m,1H), 1.8-1.6 (m,7H), 1.46 (s,9H), 1.38 (m,1H).




Exampl e 10: (+)-(4aRS 5RS

8aSR) - 5- ( 3-chl or o- phenvl et hvnvl ) - 5- hvdr oxv- oct ahydr o-

gui nol i new0-0s@#158kyl i ¢ acid ethyl ester and ()-(4aRS, 5SR, 8a$®P02/13670

5- (3-chl oro- phenyl et hynyl ) - 5- hvdr oxv- oct ahydr o- qui nol i ne- 1- car boxyl i ¢ aci d
ethyl ester a) To a solution of trinethylsilylacetylene (1.54nl, 10.8mmvl)
in THE (10m ), is added a solution of n-butyllithiumin hexane (6.75m,
10.8mmmol ; 1.6Min hexane) at OC. The reaction mxture is stirred at 0C for
45 ninut es arlld (tjhen atéoomte eratutr“e for 2l0 ho LS. The r ctlon m xt ure

Is di | utked um
bi car bongat & hﬁQHHH-;Bth()mgﬁﬂﬁethéﬁ'bh@d over magnesi um suI fat e and
concentrated Tnm —vacuo. pPurirrcation of the crude product (2.0 g) using

silica dék N@W%ﬁaphy (et hyl acet at e/ hexane gradi ent 0-40% v/v) give
() - (4aRs, 5RS, 8aSR) - 5- hydr oxy- 5-

trinmet hyIS|IanyI eth nyI octahydro-w nollne 1l-carboxylic acid e hyI ester.
(1. 48, t@mpladei(:N#2RS shiore-phenyleihpnvlka-hyudrigxy-gelahdlip 1. 05 (t,

3H), 1. 101430 (i ’ 1.6 1.60-1.95 4H), 2.80-3.0
(H) 1y i l?lol 1;§4 l%&h@-&léel%gln 1 ggn{efﬂan@hgl b 3. on m( mZH) H) L ber

chronatdﬁb[lﬁall\d:”f:r"d@tz ons all contain variable mxtures of ()-
(4aRS, 5RS, 8aSR) - 5- hydr oxy-5-tri net hyl si | anyl et hynyl - oct ahydr o- qui nol i ne-1-c¢
ar boxylic aC| d et hyI ester and _

(4aRS, 5SR, 8aSR) - 5- hydr oxy-5-tri net hyl si |l anyl et hynill - oct ahydr o- qui nol i ne-1-c
ar boxyl i &) Tag |sdlue@rh9ﬂ trimethyisilylocetyleae (G54nhig8mmal) iprldHfo(18Mihisadsled@nzene

E?I éﬁé%&xl ﬁtb b(:éyl gﬂﬂﬁhgn%ér@ 60854101 Pdmidi: Vs S3RERhY) 2t 0°C, The

, potassium car bonat e .

0. 92mml ), repaﬁqramxm mtmr@dmﬁﬁ ¢ iw mmgteﬁ@pdlthﬁrd@trre?lﬁdﬁrye@w&ﬁe for(Eﬂml) and
water (1 fed 1%5h&H(166H) [ vdsh@d Ak saturadar
argon WO giéaué %QQE%@%E%%?&\% (@ge q@g‘ rr%spher(e P1e reaction mxture is
cool ed t o sagium bisaybenateusaiutioni(Px1Gmil dflﬁd @wgnn«mqstuew suligissaradicaucentrafreimy |
et her and ¥, gu,gj Qhlomatb&raphyde oi |
(0.1819) |\ga%g§?ﬂ§ éﬁ%'séﬁr}hé @rq‘éﬁ?ﬂ@d F( ?Ig i é) g ?omag?%rcgt%t e / hexane
gr adi ent Otethylacetate/hexane gradlent 0-40% viv) give +) (4a S RS,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 (%)-
(4aRsS,5SR,8aSR)-5-hydroxy-5-trimethylsilanylethynyl-octahydro-quinoline-1-carboxylic
acid ethyl ester (0.272g, 0.84mmol), 1-bromo-3-chloro-benzene (0.161g, 0.84 mmol),
copper(l)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 (1ml) are combined together and heated at 80°C for 24hours under argon



3099 and fractions containing the desired conpounds are collected and
evaporated in vacuo to yield the first product

() - (4aRS, %BY3BaSK) - 5- ( 3- chl or o- phenyl et hynyl ) - 5- PCT/EP02/13670

hydr oxy- oct ahydr o- qui nol i ne- 1-carboxylic acid ethyl ester. (140ng, 469%.
(err)HNVR (400MHz; CDCI3): 1.28 (t, 3bH, 1.2 8-1.50 (m 2H), 1.50 -2.00
(m 7H), 2.0-2.20(m 3H), 3.08 (m1 , 3.55 (tm 1 H, 3.80 (m 1 H),
4.15 (q, 2H),7.24-7.40(m 4H) and the second product

()-(4aRsS, 5SR, 8aSR 5 (3-chl oro-phen - 5- hydr oxy- oct dr nol i ne
e borgimoanaR T o ALl MBI ITE Fiapec oM PR & UBere el Site o
(t, 3H), lw4dredlvifrdih I?éﬂ)aer ahddncentliédin iSibcuodo dZa l;ﬁjdefﬁll Pid crude bff (m 1

, 3.61 ||
'It_?w same E)(Oot%emseoqnﬁ@d pgng amﬁge'é‘@meigar@pﬁﬂet@ﬂ%%ﬁtﬂsd%OMH@%@ owng

() - (4aRs, S@A?Maémwy%méwngtnbUeéwédeadﬁypmhdggﬁea&unéét@d aud @Oépdiétedhn
carboxylic acid et EiythgeSt er

-1.56 (m “Agpotqyie figss Praduckiey- (43%995'?% 82§R)15r&? opigyo- PE %éett‘%“la , 3 15
glr—ni) é)lj)a l?’léy'iﬁo@ -dlaydro-dtihelire-Léarboxific GBid et estet.Q140thg, 148%). %NN?R 25 (m
) -( 4aRgp 5EA0NEZREDEIRX, $28 XY 35):. 2 81 W3t m A1 1.88 210 b 7 71812 20(m, 3H),

(C?nr bgﬁg/ i ({3 08 I(ﬁ\ ﬁ?hfﬂ 5598, qm)lﬁablgﬂﬁ 6|4PQMdZ(q, QEHP§37 7. 410(2154(1 an@trbe ﬁ)ei;oﬁ@ 1.50
3.54-3. 63 lerﬁpuqt (E( 4a§S@@3§£e§Rl ﬁ1(3fhlﬂ50-r)b?fnrlpihynybr5(w;dr%4)° fUéfO-qU?nCz"Pe( m

?;'D ~ Exi'i”p -%ar%%xyslc acid ethyl ester (30mg, 10%) 'HNMR 400MHZ CDC|3) 1.29 (t, 3H) 1.41-
y

- 3- hvdroxv-3-nmttol vl et hvn &Wcar amc acid
s ol ot BEBaAEFD) 1 BBMACODA 8, @p@yz@smdmﬁ@ 56 055 B TS 8 (et |
-carbam ¢ agy d 107Ri, ), 7o01 973 4Q).a sol ution of

3- net hoxy- cyclopent 2-enone (800 ng, 7.13 mmol) in 30 nl of an ethylan ne
solution in THF, (2.0 M 60 mml) acetic acid (200 (err)l) is added and the

m xture ﬁ&lioWrE&D@tsaK\% Efur @tﬂéfofm\ﬁn%éﬁﬁéélﬂfas@ré%{éﬁeﬂs concentrated in
vacuo and th 03/ 047581 PCT/ EP02/ 13670 -26 residue is filtered through

silica gel with acetone. The resulting solid is crystallized from
Example 10a: (+)-(4aRS,5SR,8aSR)- 5-Hydroxy-5-m-tolylethynyl-octahydro-quinoline-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), 3.565-3.79 (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), 2.85-3.19(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: (+)-Ethyl-((1SR,3SR)-3-hydroxy-3-m-tolylethynyl-cyclopentyl)-carbamic acid

methyl ester and (%)-ethyl-((1SR,3RS)-3-hydroxy-3-m-tolylethynyl-cyclopentyl)-carbamic acid
methyl ester

a) To a solution of 3-methoxy-cyclopent-2-enone (800 mg, 7.13 mmol) in 30 ml 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



di chl oronet hane / ether to yield 3-ethylam no-cycl opent-2-enone as white
crystals, mp. 136-136.5C. b) To a solution of

3- et hyl amvo@3oysBopent - 2- enone (500 ng, 4mmol) in 4m THEPEmdEPL2/1d670 DV,
sodi um hydride (12 mml) is added. After stirring the reaction m xture for
20 mnutes at roomtenperature, nethybgchl oroformate (615 pl, 8 mMmwol) is
added. After stirring for 15 mnutes, the reaction m xture is quenched

wi th saturated aqueous ammoni um chloride solution and concentrated in
vacuo. The reidu IS parti ned = hetween brjne and di hloro hane. The
organi c exXefides & filf P@dctﬁﬁob'ﬁhtsgiﬁ? Qﬁﬂ’@ﬁ“ %‘?‘T’?@ﬁ' irrbeéres&&ng(sg @CW ek from

di chl or onefidhisiemeriahanethet &byibld\3-sthylamir-cievipehio2-ahbme as whitey try6iaisorop.
cycl opent 1113 %Ig carbam c acid nethyl ester which is crystallized from
di chl or ometRa -ether, mp. 68-68.5C c¢)

Et hyl - (3- oxo-cycl opent - 1-enyl ) -carbam c acid methyl ester (400nmg, 2.18

nmml ) is _hydrogenated i n nethan h Pd/ 10%, 80 el d
() - et hyl)(ie 3?'8@%%3 -6 em&mci}apf“%%ﬁaa?ﬁ go&d‘i‘% 4oupgy ? A9, Y ald g mi
3(/)el | ?\rfl\ﬂ r‘h DNAF - sodllund h?drl’déa(?tlnﬂﬁct)lpfs added. After stirring the rearclztlon mixture for 20 -

e - 0Xx0- cycl open c c ac t
mtol yi acélg'Wﬁeaé"t f%onb eehw %ng'@atf bﬂff gﬁb %’HP@ ({95\3' %&?f Ion e
?I) I Ie tcalglel (s*,(ﬁlhts fgggf ﬁﬂﬁlt@fﬁ %@fé‘écﬁ& &{xﬁfrb!l)s ?ﬁer@hewwtth Isameatttad bgecignpound |

roxy-3- mtolyle open r
met hy| yestaé?mp@um qh.lﬁr'délst?{"é'ax[aﬂ’? conggn @él"i ﬁ{ea’es e i lﬁ%&ca Bgtm mC/l ac!
acetate lipblwe éT'PMFre'\@d didflordmelizNg) The B@ahfévt@(ﬂa&% ate clﬁi’bhtéltographed on silica

((1SR38R) 3 droxy3mto|y|ethn|- mc d t hyl
ester [R(e&d nggjlclqlq@@eg,hqqeggg@@mol( %lﬁg‘?f‘”é’ Eth%c’zf')'OX%EIi—IPL%/: VB:
324.2 (M’fN@llzlbbentbpéﬁyl)a@rBé\h%déﬁi Hn@tNyI éHtéﬁNthQSQW&%W&&hdﬁW/CEB&%&B@?@/
-27- Cdai rgher.mp%r%ooun of fornmul -C=-CARXYFRK

¢) Ethyl-(3-oxo-cyclopent-1-enyl)-carbamic acid methyl ester (400mg, 2.18 mmol) is
hydrogenated in methanol with Pd/C (10%, 80mg) to yield (x)-ethyl-((R,S)-3-oxo-
cyclopentyl)-carbamic acid methyl ester as a yellowish oil.

d) The reaction of (t)-ethyl-((R,S)-3-oxo-cyclopentyl)-carbamic acid methyl ester with lithium
m-tolylacetylide is performed as in example 1. After chromatography on silicagel with
hexane/acetone (5:1 v/v) as eluent, the title compound (z)-ethyl-((1SR,3RS)-3-hydroxy-3-

m-tolylethynyl-cyclopentyl)-carbamic acid methyl ester is first eluted [R; = 0.48 (TL.C silica
gel, hexane/ethyl acetate 1:1), HPLC-MS: 324.2 (M+Na)'] followed by (+)-ethyl-
((1SR,3SR)-3-hydroxy-3-m-tolylethynyl-cyclopentyl)-carbamic acid methyl ester [R; = 0.39
(TLC silica gel, hexane/ethyl acetate 1:1), HPLC-MS: 324.2 (M+Na)'], both as pale yellow
oils.



N (CHO f(CHA,~ R wherein misOorl, nis Oor 1 and Ais hydroxy Xis
hydrogen and Y is hydrogen, or A forns a single bond with X or with Y,
R(err) iswbydneren, (C(err))al kyl, (Cl-4)al koxy, trifl uor @ecetaryt/136h@l ogen,
cyano, nitro, -000R, wherein R is (C -,)alkyl or -COR2 wherein R2 is
hydrogen or (C(err))alkyl, and Ris -COS3i. -COORS, -CONR(err)R(err) or
-SQ(err)R(err), wherein R3is (C(err))alkyl, (C(err))cycloal kyl or
optionally substituted phenyl, 2-pyridyl or 2-thienyl, R4 and R5,

i ndependent)y, are hydrogen or (C(err))alkyl and R6 is (C(err))alkyl,
(C(err))c@@ﬁ"%‘al kyl or optionally substituted phenyl, R is hydrogen or
(C(err))alkyl and R' is hydrogen, or (C(err))alkyl, or R and R' together

forma grpup -CH(err).-(CH(err))(err)- wherein pis 0, 1 or 2, in which case
one of n ﬁrfgc‘ﬂnpé“qﬂ’i%fff&r"&ﬁﬁ[from 0, wWith the proviso that Ro is different
from hydrogen, trifluoronethyl and nmethoxy when mis 1, nis 0, Ais
hydroxy, X and Y are both hydrogen, Ris COOEt and R and R' together form

a group -(CH(err))(err n free base or acid addition salt form 2. The
conmpound of claiml1 C3C(3aR 4S, 7aR) -4-hydroxy-4-mtolylethynyl -
oct ahydroi ndol e-1 -carbexylic aci ] ester in free base or acid
addition salt form M& 03/047 2/ 1§70 -28 3. A prgcess for the
preparation of a conpbund of for as dgfined in claiml1, or a salt
©H),”” R

t hereof, which conprises the ste )

wherein
m isQOor1,
n is 0 or 1 and

A is hydroxy

X is hydrogen and

Y is hydrogen, or

A forms a single bond with X or with Y;

Ro is hydrogen, (C,.4)alkyl, (C4.4)alkoxy, trifluoromethyl, halogen, cyano, nitro, -COOR;
wherein Ry is (C44)alkyl or ~COR; wherein R; is hydrogen or (Cy.4)alkyl, and

R is -COR;, —-COOR;, ~CONR4R5 or —SO;Rg, wherein R; is (C1.4)alkyl, (Cs.7)cycloalkyl or
optionally substituted phenyl, 2-pyridy! or 2-thienyl, R4 and Rs, independently, are
hydrogen or (Cy4)alkyl and Rg is (C14)alkyl, (Cs.7)cycloalkyl or optionally substituted
phenyl,

R’ is hydrogen or (C.4)alkyl and

R"is hydrogen, or (C4)alkyl, or

R’ and R" together form a group —CHy-(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 when m is

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

together form a group -(CH,),-,

in free base or acid addition salt form.

2. The compound of claim 1 which is (-)-(3aR, 4S, 7aR)-4-hydroxy-4-m-tolylethynyl-
octahydroindole-1-carboxylic acid methyl ester in free base or acid addition salt form.



a) for the production of a conpound of formula |I wherein A is hydroxy,

reacting a conpound of formulall O R R /NIl L (CHZm(CHZn R
wherei n mMvo3/0R58Rand R' are as defined in claim1, wth &CT®EPpwed of
formula Il C=CHI1Il Ro wherein Ro is as defined in claim1, or b) for

the production of a conpound of formula,d_wherein A forms a single bond
with X or with Y, dehydrating a conpound of fornula | wherein Ais
hydr oxy, and recovering the resulting conpound of formula | in free base or
acid addition salt form 4. A conpound of claiml in free base or
pharmaceutically acceptable acid addition salt form for use as a
phar maceut | . j } : : F B C kGal Iy
accept ab?ehgigéi)%esgd%'ﬁp ié gﬂa'bg;k{i ?nq}? g‘rg%ﬁipgglﬂd ngﬁﬁlﬂst' Egﬁ? ?@%’t'ﬁr&ﬁ'ﬂgf SltLjLsi E(Q)I?de'r S
associ at edthgrea, whicl gomarisesiteg siep afhe gl ut amat ergi ¢ signal transni ssion,
and of nervous systemdisorders nediated full or in part by n3d uR5. WO
03/ 047581 PCT/EP02/ 13670 -29 6. A pharmaceutical conposition conprising a
conpound oft) far fiepredugtionai a apgweund of fgrmaulad whereirt Alis hydioxye prastingaaci d
addi tion sal gohBbuRd difor@idPfi ation with a pharmaceutical carrier or
diluent. 7. The use of a conpound of claim1l in free base or
pharmaceutically acceptable acid addition salt form in the treatnent of
di sorders associated with igregularities of the glutamatergic signal
transm ssion, and of nervo system di sorders nediated full or in

R lﬁ'
N I
(CH,),, (cuz)n/ \R

wherein m, n, R, R’ and R” are as defined in claim 1, with a compound of formula lil

(@]
i
9]
L

R{

wherein Ry is as defined in claim 1, 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 formula | wherein A is hydroxy,

and recovering the resulting compound of formula 1 in free base or acid addition salt
form.

4. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt
form, for use as a pharmaceutical.

3. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt
form, for use in the treatment of disorders associated with irregularities of the
glutamatergic signal transmission, and of nervous system disorders mediated full or in
part by mGIuRS.



part by m3 uR5. 8. The use of a conpound of claim1 in free base or

phar maceutically acceptable acid addition salt form for the manufacture
of a pharwedswtissal conposition designed for the treatme®CTEHPIUIBO0 der s
associated with irregularities of the glutamatergic signal transm ssion,
and of nervous system disorders nediategd full or in part by md uR5. 9. A
nmet hod of treating disorders associated with irregularities of the
glutamatergi ¢ signal transm ssion, and nervous system di sorders nedi at ed
full or in part by md uR5, which nethod conprises admnistering to a
subject in need of such treatnment a therapeutically effective anount of a

conpounds, ofp Fhe’#h@céuﬁd&l édrﬁsoéa@ﬁ%oﬁfpr@mrdmwauha ¥ blind¢ GeRbabhee oaci d
addition salt form ) onbi nati on, conprising a therapeuti cal lé ival
ally

ef fective d?P@Uﬁ?C%‘It'C%!WcQﬁQB@aHB asid addifjom salt form, it éﬁoﬁ‘a&@“ WD BrPRAH
accept abl e @gidd ordflidriton salt formand a second drug substance, for
si mul t aneous or sequential adm nistration.

7. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid
addition salt form, in the treatment of disorders associated with irregularities of the
glutamatergic signal transmission, and of nervous system disorders mediated full or in
part by mGIuRS5.

8. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid
addition salt form, 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 mGIuRS5.

9. A method of treating disorders associated with irregularities of the glutamatergic signal
transmission, and nervous system disorders mediated full or in part by mGIuR5, which
method comprises administering to a subject in need of such treatment a therapeutically
effective amount of a compound of claim 1 in free base or pharmaceutically acceptable

acid addition salt form.

10. A combination comprising a therapeutically effective amount of a compound of claim 1
in free base or pharmaceutically acceptable acid addition salt form and a second drug
substance, for simultaneous or sequential administration.



