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AM NOMETHYLCARBOXYLI C ACI D DERI VATI VES The invention relates to

am nonet hyl carboxylic acid derivatives, to pharnaceutics! conpositions
containing the same, as well as to the use of these am nonethyl carboxylic
aci d deri veDicwe®7sa n t her apy. The sinpl est a-am no acid gl YEI/REI/06477

ami nomet hyt car boxyl i ¢ add, has a nunmbér of inmportant roles in the mammali an
central nervous system (CNS). Along with Y-am nobutyric acid (GAGY)) it is
a maj or post-synaptic inhibitory transmtter in the spinal cord and

brai nstem acting through ligand gated ion channels. Interaction of .
glycine with these regANOMETN GRRBIHAUAC KACH BERIVATRIER! 0i d strychnine.
These receptors are therefore referred to as 'strychnine sensitive' glycine
receptors. G ydnergic -neurotransmssion is inportant in the processing and

control of_visual, auditaory an r.signalling. .A.ycine is also an

obl i gat or ym%'ﬂénggéﬁsg‘RgaWSH‘%gfyﬁ?aa@% q‘caqc“fﬁ%"ﬁt%ﬁﬂ? Ip'-h@-TH%‘iﬁﬂ“Pﬁ‘t e
(NMDA)  r ecemhsiisitiofs ¥ehBmind B me, 43WEl be s tiduRx6l thas®hiddm&apL Ssi on by
modul ating the actions of glutamate, the major excitatory neurotransmtter
in the CN:arpoxylieacidideAvatyesanihasaay.i d plays a role in the netabolism of
pepti des and proteins, including the exchange of one-carbon units. Control
of the availability of glycine for any of the above processes w ||

pot ent i al |'phe stidplesneantihe atidf gipcihé, oot anidopictivlcrboBMoaickf, hhs @aidmtierdfnuTber
of di seases and conditi.ons. Apgrt from nmetabolism one of the major

processes EPRftARh mlegdn thedma fncantghaeypus syadey (NS Alangwith proxi mity
of strychnjne- t iDe- d Ngensi fd v ' receptars is the
Funct | oni R GroGdHtc ¥l EABAL LI M baBRAMAENBIIE BRI TS 7ol ne
can acti vedpindl chidtaridGraiteradactingghiotighdighay gated iba chan®sls ah&reidn’gins of
receptors) thus maintaining both spatial and tenporal fidelity of receptor
acti vat i orglyg@pwih tegadecatormy-assbe aatagrnized byithe allkalaid styghnéte. dhieae cel | s
via the ”:%Bé@%ta‘? Whrblor@kHBAEA TS 85 YRRk Rnble Tdgi difSrde €. dycine
transporters have been cloned to reveal” two maj or clTasses, yT-1 and

A yT- 2. Jd@lfcindrgicnaxpirassaidsioh ipimpatantichthelpracessing andhcayitent offiAbidall evel s

bei ng detectgd i n caudal . areas d.cellular |pocalisation bei .
pr edoni narf44°H1 "i"ﬁf motor sﬂ?aﬁ'aﬁug]yﬁ"‘fda?l"ﬁ&f‘beﬁﬁifé% Cﬁ@ﬁ“@é@%gw 2 Three
i sof or ms  ofluaimale At thé emelhfi-DRagpaktate (RMOANBCEHOMGI ine Rbiond furlibed NY

and exon usage have been identified by Kimet al. (Ml ecular Pharm 1994,
45, 608- 6' InExXcigtgry-trangmigsioipby Medulatiag;the petieasfigiutamats deaanien ry st udi es,
correspon L RIH G tar Ve st r [ IJJyve! i ne
Fecept or s, spBRRubPartctiitelin hEE. NG AT AE MRS Role B REL

| evel s of mbtabolistn of peptigley @ndeproteinss fraldding tHE exchanga df Ghg Cadoaritexpect ed
to selectively influence the activity at NVDA receptors and at

st rychni ne- sengrartrpbols 9@1"1”’\@39“888 gyr@e f%%’éﬁ’{'i‘e"?éﬂ ve pfssafeeilhni ch al ter
t he functi : LVl i ' r ult in
changes in&?iéét'saagHél}%ﬁ%(%g{elwgeg?%éc{:ﬁg% @géﬁ%gﬁ?é@ﬁ ate{‘](g‘hts ?{a(gts ment of a
nunber of diseasmseandtcanditionsupartirgmapetabphisresonmef thd enajbogrecessasci at ed with
decreased or eﬁ@a erat ed Echti oy of NVDA .r ige t OIS r}arrell){ .Bsycho.gi S)

depr essi oncORigH ihe concentiarans LR INF e TG RNl Sty RhniagSRgtive
attenti on g¢f ijchnbSREciBitive JNdide FRePRIrSiSthBaMEctionidg §iTscRe0e highl i cated in
condi tions arising fromneuronal cell death and neurodegeneration such as,

f or exanpl affingyt glpdiee (taesppriersuthese protems ean adivdlydissithe dpaead abglyciae di sease
and Huntington's disease Enhanced inhibitgor l.ycinergi c transm ssion
resul ting ?mdﬁ%l"m‘?ﬁ%af? %'?V'r@")‘?’??ﬁeco%pt(@sy%u% 'g%gﬁ%\'ﬂ"??/g?r@)ﬁp@ga ul in the
treat ment RingHagHeh PRIt dctiVatdms Rapdd s6quistdiingitttanginitier impsodonus  and
epi | epsy. Conpounds el evating spinal glycine may al so possess anal gesic
properti esnemﬂalmﬂaﬂwe&&mdg?|tr|a@Sa@f|t@r Wil alsmeqnsesie glyeine far fuluee eaiease. gr oup

carries an ethyl, or ropyl - aro i i ituted by two ree
aryl and/or ary %%’eg?g%ﬁergﬁgv‘g?)géhgg‘)g‘&distﬂsrg%s%%cggﬂ%r %ﬁﬁ&gl—ﬁ&]lp RM
INC.) as canpoWids Gigefids ekprdsied &ﬁr@ﬁbﬁ@uﬁtth@fbréihQlithﬂwg?tﬁér@ﬂim?\' e @8l
neuropsychi atric disorders discussed above. Structurally related

ani nonet hybeiag Wetegtaddn gsapdalfseay and gelulagiesplisation heingrprademinastly gligart of a
cyclic amne which is substituted at a single position with {a substituent
containing) two aryl or cycloal ky( groups, are disclosed in WD 97145423

it onal  cOMMMRENIINN 5! 2 o1 " he' « Peat et of psycnt ai + AMMIGHMINTN
2

neur ol ogi cal di soefgless, especially for conpounds having a sel ect igsggox
phar nacol ogi cal profile. 27 January 2003 WO 001 07978 PC1YEP99/ 05477 .3



To that aimthe present invention provides in a first aspe@tJanuary 2003

am nonet hyl carboxylic acid derivatives having the genera( fornula I X
Formula i wherein Zis (CH2)", O S, SO S02 or NRS; nis 0, 1 or 2; R3
N~~ R2 X represents 1-3 substituents independently selected from hydrogen,
hal ogen, (C, a)al kyl oxy, (C-)cycioal kyl oxy, (C6_, 2)aryl oxy aryl,

thi enyl SRWOSHORE f SO2R6, NR6R6, NHRG, NH2, NHCORG. NH&%‘E‘%"’WHQ)’
and(C~aB!( optlonall?‘_substltute Wi th alog 0612 yaryl ,

(C ~) al kyl H¥ge ioformas ob&ivTyl.ha, 1b@ndsl & afsing 4@ ge'@f"@lcﬁpa@éﬁtaﬂﬂ@@tll ons
t oget her r r I ring
or O(CH? ﬁ& @?ﬁ@lbstféén‘%&@%t{e r%%%éteﬂtwe%@gﬂﬁzaﬁﬁ‘t ﬁg%% 24)_§[ )ﬁgg%ﬂrﬁent |y
sel ected f r om IGIgT-Sydisiriblatibmgsnindicateddiykininowygch8mistiyistedrss, aodegdndy) al kyt ,

ti |1 th d ft t
08 eyl Joigekh e thik e‘jﬁg‘hatpa/“?h@%ﬁ@rkdﬁéﬂﬁ'tp’eﬁqﬂaé%gegﬁ')rwa-rslguw?mnunmmes Re’

and RO ar esd"ml%gﬁpdent | y hydrogen, (C, ~)alkyl, ,2)aryl or arylal kyl; or
a pharmaceutically acceptable salt thereof. The ter m (C ~alkyl, as used in
the defi niti onByfregotatingdhe symanticdevelbhobalyeing, the glynmeatmisgdrtaislqwgr oup

copr oyl HEEGW TR AN BRased B tifechve sk e iy 3 s treplitBll

br anched (h’ts&?cmﬂhé%@ﬁbiﬁdeglykmb recept&% despieativel2003 W0 00107978
PCTI EP99105477 4 group having 1- arbon at ons, Ilke hexyl) E ntyl,

neopentyl (2, 24 WWW@E@P}@%@S fk“l‘fé“’ﬂéb‘i‘ﬁWﬁ\é may

C - | k na,%,{%y, :
EC~) cilgl o?ﬂ‘ﬁr ?3}8 e t , E%&gg ’E%ye%%g' su((E:tL su%ssjt|¥%ﬁ‘u{‘e3“?‘L o9en
(C1-6)al kw'eatxy\egtmimaumberbfdlééaﬂnsta@swudstaasb statels dpotagy thase hy | oxy. The
t C~) cycl I b t
| Tke cycl qeapptecwif Anaaprd b sefaspentby Hion ot R REeeS 8ot hal ogen
means F, sgcﬁss.s fp} esiR ehRinEaInd Gthér BHAS bf wﬁmed @bgditlorft|sh agr oup, F
is prefer-e preferred hal ogen .substituted alkyl group is -

trifl uor orastention dBﬁCtt ﬁ@O(C@F%N'@Al@F%D@WWG fygherdheeniimplicatediief i ni ti on of
fomula et Chion? i (RS ARoPEATLIR AR DY ot 8, GRLE0S, 2t o

like for €38 nap ge ar oty ¢ g %ups may be
substi t ut eskampld) shﬁik@qaead rauinia), mlﬂiélm)adi; Idjdeaee. Radindal' kglisease anderein -

(C, ~)al kyl, has e previoysl i ven _neani png. an he substituted with

hal ogen ortl ‘{‘@fgiﬂ ﬂ!ﬁp@ﬁ?f‘ﬁl@%ﬁ’@l"{hﬂaﬂw Q{}EVF'Q'%EB%%@ES'?%'?W’EJW% ti on of
For mul a 1,intiB#iBA o@dnﬁ:z)&ldiw 195&%»4%% s TP haabRent/b 5.%11406 12)ary!
group, like for exanple the benzyl group. In the definition o ormula 1, X

can repr edwperagtivily essqaed aithl spgstily, mybtlohusrsahspitepay. Compounds or
Lo Torm a Qeleting ol e RS P el ey PRE0EE bdfeBrane o "an'i ndene

atene or an indene
ring. X can also represent a fused (C~) cycl oal kyl ring) which neans that X
is a 5- or 6menbered saturated ri'rﬁl&lfused to the benzene ring to which Xis

attached to foAmigomeatimdeariexdisciddesivatives. yhereiy fie aming 9s9un eafriexapay

furth t dtoth
A S e A R e T B S A
1, 4- benzodjrox@) ardddcldseddn YO FMS 115 (TROPHIX PHARM. INC.) as compounds

useful in the treatment of the neurolagical and neuropsychiatric disorders discussed

above. Structurally related aminomethylcarboxylic acid derivatives, wherein the
aminogroup is part of a cyclic amine which is substituted at a single position with (a
substituent containing) two aryl or cycloalkyl groups, are disclosed in WO 97/45423
(TROPHIX PHARM. INC.) as having similar activity.

There exists a need.for. additional compounds suitable for the treatment of
psychiatric and neurological disorders, especially for compounds having a selective

pharmacological profile.



The meaning of R in formula 1 is exenplified by the grodgsanesm 2093y
CONRBR9. In addition R, may be any other group fromwhich the free acid

(R, =COON) can be generated (in vivo). Such alternative acid precursors or
prodrugs, such as further ester or am de derivatives, are known in the art,
and are within the scope of the present invention. The i | Lhcl udes
as specifi e’v%ﬁoé%ﬁ%es of am nonet hyl cargoxyl ic acid deri v;%/ﬁ%dsgglg?h?ofnul a |
t he (4-phenyl -3, 4~i hydr o- 2H 1- benzot hi opyr an- 3-yl met hyl ) 27 January 2003
WO 00107978 . _ am nonet hyl carboxylic acid derivatives, wherein Z=S; and

t he (4-phenyl T NinbeRESHZ AR IdRE i ] ‘lrﬁ?ﬁcg - poxylic
add deri vat i'vtggb)é}ﬁih(g?gi?%%:a ePr efgrrg% aﬁﬁ?‘w@%ﬁ%?ﬁ'gg iC glc?%g{'g

deri vat i vegcididanvatives\havingthe geneedt fomwlalo  conpounds of fornula | wherein
Zis (CH2)" and nis 1 ( and wherein R -R, X and Y have the previously

gi ven neani ngs. These conpoun =

1, 2, 3, 4t et rahydr onapht hal ep- 2
derivatives, of which the de
are hydrogen, are further
derivatives wherein in+addit
conpounds of formula 1 W
met hyl, R3and R, are M

bt hyl ) am nonet hyl car boxylic acid
pves wherein R2 is nethyl and R, and R4
FRiticularly preferred are the
, Most preferred are the

fZ) e nis 1) R is COOH R2 is
. - phar maceut i cat | y acceptable salts
thereof. Ring substituentNs snen flesent, may be in any one and in up
to three of the avail abl e posi % ons. Specific exanples of single
ring-substituents X includes 6nethoxy, 6-ethoxy, 6-isopropyl oxy, 6-phenoxy,
6- cydohexyl oxy, 6-cyano, 6carBooagdlatie, 6-trittuoromnethyl,
6-trifluoropethoxy, 5-tluoro, 7-tluoro and 6-nethyl. Substituent:Y at.the
phenyl ri nﬂgg(ﬂ%n present, may be in any one and in up to three of the
avai | abl e pesi¢ign® ERS,id0 oyl es of single phenyl substituents Y
incl.ude 3-tluoro and 4-ftuoro. An exanple of multiple substituents include
3, 4-di f | uofds Fhtocdnpounds of formula ! and their salts contain at |east

two centre hiral i j:. € t | t _positions.of the
Z- cont ai ni %dgérgtgﬁrlr‘tgﬁ é%ts%l)’sr]déu%%?\g eﬁ’%@“%‘hwgﬁ%&ge?‘%%“ ﬁﬁ‘i‘l‘)ﬂh’é‘r}lﬂlﬁgq'NRZ- CHR, R,
group are €C\patikytaky, (Od)aysioalkyloker (€5 o)atylagy, (CEL, oyl sidaiE SRINSORL esent

i nvention jncludes the afar ione reojsoners within its scope and
each of th 5:%.%45”&3“%%9‘3&% sCNHONRANE (€ Aty ast er oner s
of the conggdithity Qfibde@itBY with naifent (€11 |3 )alRiER) 7. 2 ee., i e.
associated w th {ess than 5% prefnérk%ﬁf)?@ﬁe(s'sd)?ﬁgn%% |6'H54p'i‘ro%f'§ﬁlzar | ess
than 1 % osubdtituestshatradiacent positiens wgdther sapresent affusal(C; sihe gaiupoaers i n any
proportiong, i uqiLn he .r.acepi \ Xtures .cont ai ning substantially equal
anount s of E‘Fﬁ@@%@@”&ﬂ’aﬂi‘iﬁ%ﬁ?&&@@«e@r%‘ds zlroérit he am nonet hyl car boxylic
acid deri vitrapesents 1-9sabdtRudntniiependddug spleerd fr@h ﬁv&og&d. fidiSgen,

CHR4- NR2CHR3R4 group occur in the cis-configurafion. 27 January 2003 WO
001 07978 PEhLRtiodny-§Ry. NRR, and (€ oatkyirpelinnady substiided with falogencan be used
in,the tre t[ge(?(t) ' reni a, depression, denmentia and other forns of
i mpai red c%@nl I 8%’ O?gir&ﬁfe%t reat ment or prevention of neurodegeneration
fol | owi ng R} awkR, afe (3QMlky;auma) for the treatment of neurodegenerative

di seases | ike Al zheinmers-, Parkinson's- aid Huntington's disease, far the
treat ment B RasseRes a5g leaeadentyivdiagenioideddalivh spasticity) nyocl onus and

Coami ng 01 S6r 3 Raft2 Eglecllondy (YERhGERCT IR G JRI o CpRRISE"

phar maceut ocaphsonguestitallyrmeceptaplel siltite@odf. am rt onet hyl car boxylic acid

derivative having general fornmula I, or a pharna ceuticalty acceptable salt
thereof, in adm xture with pharmaceutically acceptable auxiliaries. Y 9% .
NHX~ ~2ZJ Formula Il Conpounds of general formula (I ) may be prepared

by the reathe mdCalkyhpswsad in the definition of formula [, means a branched ar
unbraached alkyl group having 1-4 carbon atoms, like butyl, isobutyl, tertiary butyl,

propyl, isopropyl‘,"teﬁl:;l:nd methyl.

" In the term (C, ¢)alkyloxy, (C,s)alkyl means a branched or an unbranched alkyl



of formula (11) wherein X, Y, Z) R2 and R, have the prevididanpane?qi3ed
meani ngs, with a conmpound of formula L-CHR R, wherein R, is COOR7 or
CONRBR9, R R9 and R3 are as defined previously, and L is a suitable .

| eavi ng group, such as for exanpl e hal ogen) preferably brono. The reaction
is typi Calﬁ'{éj{ carried out in the presence of a suitable solvent such

as' N, N- di ¥ #A7%8r mani de and an aci d scavenger such as pB?HEE? #%3r _cesi um
carbonate at el evated tenperatures) flor exanple at 80 C. Conpounds of

formul a (9joupHEvignt ﬁw@ﬂ@é?maﬂwa%vm maentmﬁwynhﬁmmgm» rray be
wherof n' ReNTPHERANGS e ANl B L lkyt T 60 A IRAOR bR T R ar g

condi t i onsuthstituted tith hh@eol(ﬁggbydbaikylex@m)alkylbxy I@ainyites bheua or enent i oned
esters in a mxture of 27 January 2003 0/ 07978 PCTI EP9910547T

aqueous p8¥Rsy %{%WWW@@W%@’R&H@{W&‘F@F QW@%%IHPBY‘E‘GWO’M

tal yt t
Formil a ( 11 GRAEIA GO meds LTk FEIRY AR FE Tk BRI
(C ~,) al kgyclopppyl] sysidbatyh cggapestytyr ayelwbexyn of the af orementioned
For nat | on IS fam halogeh BEy T B8 Bhen KBTS fyibetiiaat  amatol
1-{3-di meg m@?@r@@al Aplefeirel rafigeadiubatited Myicrale id @Rubbhidmiin the

presence of atertiary anmine in N, N-dinmethylfonianide.” Alternatively They
can be magemRiert R eashyswﬁ the€ahiitdh 6f fofhladfl (& h@gﬁ
carboxylic aci 8rs %'”t' gt?hl gny chloride or-oxalylchlori d’eglgﬁk net hyl Ehe

chl ori de awmmaticrgroup ha\@aﬁ@-ﬂ?tqadxmmgms lise for exanaplenphienyt oaptsthiider f ol | owed

by reactin,of .t O i nes HN i e
presence SiPhgnY! ﬂﬁsgr %&3 é]ngmaégg" Wavéedr%g?m%%w%é%o&wigipdg '&9 room
t enper at UHE(C QRARYRIAY dﬁhé?émf(or nulkat Hds! t)le\p'i‘@ﬁ@lhély givenphedbihg ahadwayhe t he
CHRA4- NHR29roup occur in the trap: con iguration can be prepared fromthe
appr opr i a§‘é¢§ﬂ“§%§’t‘hﬁé@9€“?fﬁm ylaxyp 3, 4-tetrahydro- 2- napht hoi ¢ aci ds by
met hods well known in the art. The aforenentioned

1- pheny| - The t@mmanjetivh g ysed i thaglefindipe of Fpaaulajl, meansa (Sy.)aliwl grethod

the. corr eBis FARRRE wu A1C, Bty e ¢l Z‘é%h%%zr@% hods. These |
f f th
rasul 1 nolf R ARREDA G elihiid 1 Zedf e %%ﬁmgﬁ'ng”‘?‘?#%‘wf FRB, WBRrdeat on o

the am dethat X0gaBadmmempdrddisromatit iag fusstoohe tleneend fhg teahidhyiss,
borane,. or lithium al rénn njum hydride in a_nhon-eroti¢c solvent such as

di et hyl - eBffahegito famt afiparBrematic fansyrlers e 2 agphtalrne Yrar Bdane dng. | )
wher ei n tkecawwﬂeggerselwa RIEa (B, RITRRg AWRER RSt th nxw? SCW&
configuration are talned by reaction’o corrpounds of orrm

with hydr ogmbered sdtargtedesaniused to thegadnzede wing do whichbXris athachiedsd fom et hanol

t ai ni drochl or i id. Typigally t ti inth
Fenper at U ARgBsedGnGong ndard g sl X Fuariihor it ©- 8 nRu pher s,
Al ter nati ybyein HERANFY, Fhichlls RARANS 1RCHAEEAE diy thhvaath Xds sRaBRses of
formula (I11) wth (1-chloroethyl)chloroformaté in dichloromethane at

refl ux tefgrayatidenzodibele nby) ercad idrkernzediarxan fme2riog systemet hyl al cohol .
27 January 2003 WO 00107978 PCT/EP99/05477 . 8 Y~ 1 R~ N~Ph R2 - fornula

'l ConpoWhd sneznidgoofiRylimfaninbdal | i emphfmdxﬁanﬂ‘ergrbypsb@qmépanéﬁau&&

dehydr at i f. d of f | t d tions, f
! o Ul Agoh & By b cay PO AN s AGH IR SO higanr ~phr 23
Rz formil eﬁé/raﬁfa Orgﬁﬂss%h BTN édtd/e)ré&)’s&@opb%&d sh¥h b8 qGdn&an of an

approprla e ary vietal |1 c reagent, such as a Gignard or |ithium
reagent destev edahideriefivytivek) anetimosintin theyartr ant acsewithin shebeopd ofgheup
substituted wth Y,. which has the neaning as previously defined, and
wher ei n LPTeseRt 498N at om such as brono or chloro, with conpounds of
formula (V)- The reaction.ks typically carried out in the presence of an
apol ar, aprotic solvent such as for exanple diethyl ether at a tenperature

in the rapgg invklidPintkdeSad s%aﬁ\b g&hrﬁplés Bt an%?orﬁélﬂyﬁébb&g@éacnd

derivatives of formula | the (4-phenyl-3,4-dihydro-2H-1-benzothiopyran-3-yimethyl)



WD 00J07978 PCT/ EP99/ 05477 _ 9 formul a V Compounds of foRfdPBURN/F0%3 e

obt ai ned by reaction of conpounds of fornmula (VI ) wth the appropriate

al dehyde HCO-R4 and a conpound of fornmula NHRRCH2C6HS i n et hanol contai ni ng
aqueous hydrochlorirc acid at reflux O X ~Z forrmula Vi Conpounds of formula

(M) are ng’éﬁj’“al |y available or are prepared by nethogs@8Sésped in the

literature. met hods are, for exagple, descibed in Conprehensive -

Organi c Transfor e} - ( . karoc 989, V For. exanple. the
co?rpound o%"‘f"é’ﬂ?@?‘écz\#g%géggn& h%i[’g" Jg’bgf%"?ﬁél'fnlgéh?rajhg?@ﬁ@@aynge
prepar ed byihgdolirsaticaBogyrad-3(Ambliydy pahemsticddsbigic aciddetiialigesan aci d
catal yst such as_pol yphosphoric acid. The latter conpound can be

conveni ent WpeseiedzPed by reaction of 3-puorobenzatdehyde w th nethyl

acryl ate i ' ' ¥ i | or jam de, at
45 )C/: foll o&fe Qgﬁl&%@g‘gjﬁeﬁ%ﬁ&éﬁ 8%%%%%&%9%g%@3%%§9 g?%)gr¥ﬁ%o razine
hydr at e andormpéwrisiof farydly bwhetein D ie(CH) cared gliy ¢ chndivherent RYR, egRgnat ur e.
Simlarly the conpound wherein X is 6-thionethy! and Z is nethylene can be

prepar ed f PaYR he@redeHaly given meagings: JBese ¢2hae arg{Aihend-b¢.d4re met hod
descri bed j ‘ﬁnﬁg oE 1964 ' 'Q%'M’é}ﬂ%' 0. X is

(C, b) al kyl g%@&vﬁ}é? eln '?}&; bgt al m)oxy ﬁg‘ga}yg]cgléngﬁ%i ng as prg‘%gghg y'cg'efi ned,
can be pr efferdalivativeswiiegeid Ryt mettyl aind IRyqund By ater teatrogant, ane tutther hydr ogen
brom de in_acetic_add | | owed reaction.of the resulfjn he ith an
appropri at B'egff'%{l': Pﬁgﬁ‘%’gy p{%’)%{tg«i%@ﬁ\gnéegv@\/esow k! Jdé‘l"%&’ﬁ' 'Fggé@ 7in

di met hyl f oMEBpdRMed dB thaDERRERRRISAS (Tt i akhsreRr? & HY ALY, RUsh as

pot assi um or cesi um carbonate at el evated tenperatures. Al ternatively, the

r equi (r]I ed eCRO %dﬁ"@gl%r%@}dé&_ ¥y hydeegane Andipharaageliesily Mté_m\tl% shitohol )
ot CompolRadie G 86 GuaREY X WHGR gt Ao oeE Wy ble'aAE it BB | " 1

defi ned asoftheueailabinpdsitignsespedfic &xampleb of singledng sutestiasbath Xiekuded 69 t he
met hods described in 27. Janue{ 2003 WO 001 07978 PC17EP99/ 05477 10 Chem
Phar m Bul | Meltpxy, 6-ethoxy, Asisonepyloxy; GrohaaoKy Seacialiskyions &eyrao; Rewi se be
converted whhBuhite! b tiiuBRNEH{1I06-thRidiERetidiy £S5 RABAY, Tdiord hh@bendRld vat i ve)
the trifate group of which can be converted) using nethods known to the
skill ed peBybstituantYaat therphenyd iagpvhen pfasent snay be By ay eng gud ingetacthree i s

oxygen can [epare e L ] 4 g .. those
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5065- 5069. 3Terosiid 4-@dopeAs erampld ofrauliplerstbsfituentsindude gehdiflabcosynt het i ¢
met hods that all ow the conversion of a certain group X in a conpound
according to one of the Fornulas 1-VI to another group X according to the
definiti O”Tﬁéc&nP&Q{ SOt MR [ Fndf RS BRERA At RAsE ol LIS Bf Liikatieyher ei n
X is a 6-bronp gloup) can be sequentially converted to a methoxycarbonyl
group ( X=COORG thener aljacdrb positionst dfithy Zacehtainmgesatugtasingng Wheredbepbengs of

this invention e t.le wo chiral  carbon -ato and can therefore
be, obt ai ned" %€ Jéaﬁée ??@ﬁﬁé@ﬂé{ﬂé‘) argHe 2L éuﬁ?a‘%?(g P@dcﬁx‘%‘é@@ Bier s.
Met hods f OktesidlaRickl C synthesi s whereby the pure stereoi sonmers are

obtained are welt known in the art, e.g. synthesis with chiral induction)
enant i oset dbe praseatinyentiondnaledes thiateremestioned s{esealsomees Wighin é$ ssepe s whi ch

are obtained, frgmgptically active acids and the.racem c, m xture

separati on? ‘i‘eg‘%}b‘?ﬁﬁ?é’ﬁﬁ‘@q%‘ i aéﬁfl%?’l’so'ﬁ%?‘gr%ﬁ%&t‘%(ﬁﬁﬁrﬂ}do@?%ﬁv"%rﬁ OJ hi cal
medi a, or g &aipgbiuads oPRAREIAQlandeEH Sals, BUBSRINEENVREE Q8! asdbtidiBdliith Such
met hods are for exanple described in Chirality in IndustrR/t (edited by A N

Col ti ns G lass tsmed%r pleterably legss ttpe 204, in padieulay igas than &5 of thh stherceut i cal | y

accept abl e ts of the. ound f f . e obt ained by treating
fhe free bsidugindiandERdBERat AR Bore R it bt dSinddod *2ci o
such as hy gddeatit Akxtered chatainaip sutistantialig @qdat Subfte of thetddendmtishrabl y
hydrochloric acid, or with an organic acid such as for exanple ascorbic

acid, citric acid, tartar.i,¢c acid, lactic acid, malefic acid, malonic acid,

fumari c aci | .G j LB j ; elpYl ' L[ . acid,
met hanesul p %cﬁ'?%:alé% lhggﬁgh%ﬂ%&mgo%ﬁ%sangggﬂtg %@%ﬂ@@(@%? ‘é‘{ﬁ%‘%“ggﬁ s of
conpounds  ghedy?gokbarld e BHIRANR,-CHR ROGRUpGCLURIN ite diy-BoffRationay be
obtained by treating the acid or zwittrtionic form of 27 January 2003 WO
00107978 PCTI EP99/ 05477 _ It . those conpounds with an organic base or a

m neral base, tike sodium potassiumor |ithium hydroxide. The conpound- of
the invention nmay be adm nistered for humans in a dosage of 0.001-50 ng per
kg body weight, preferably in a dosage of 0.0t -20 ng per kg body weight.



The pharmaceutical conpositions for use according to the 2hvemiarn@0@bnpri se
an am nonet hyl carboxylic acid derivative having formula | or a
pharmaceutically acceptable salt thereof in adm xture with pharmaceutically
acceptabl e auxiliaries, and optionally other therapeutic agents. The terra
"acceptabl e" neans being conpatible with the other ingredj t he
corrpogi ti O8MY Wot del gt er im;us to the recipients the?eo?&'@@mg%ﬁposi tions
can be prepared in accordance with stbandard t echni gues such as for exanple
are described in the standard reference, Gennaro et al., Remi ngton's

Phar naceutrhe gbmpolifds 8Fthelinddtiton @dn be'el iffukd treithidet SOMMPRPHISRS, See

especially Part 8: Pharmaceutical Preparations and Their Mnufacture).
Conposi t | Bagressienudrmentip and atfier nsmsifrapaigd epgnitions{gs theryeatmernitior r anasal |

subcut ane J. Y ' I : t inistration,
and the. Prevertl SEHER B0 WG srok B head radfid B vl

admi ni st r af aAdutodédunerative/diséax@s dile Altheimer HeParkdsonsednd Hdlitingtsits units,
such as tabpl ets, capsul es, om‘ﬁe@ Bgranu] ates, solutions, and suspensions.
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For par entiisease. ferthgiteagtmentef my yrRaracliviy gseegrated wgbspastistyor t he
i nvention - trbaGisie ! gj)%% Bl P g.
i njecti on"ﬁiﬁggpgss%ﬁ%ﬂ%@f (Edr}thn?tr{%% amgﬁ{)g{@é}f\gﬁm e amt)'lqg I'n lggfi edS(/i al s
and anpouleamingd@dordersal so be stored in a freeze dried (lyophilized)
condition requiring only the addition of sterile'liquid carrier, e-g.
water, prior to use. The invention further includes a pharnaceuti cal
cONposi ti Phe jird@nlid fIEVRRISON S MRRE d9pREE pHARMROBHRAAREI RPN &ﬁﬁ&fs@sqlg _
materi al suitable for said conposition, said packaging material including
i nstruct | ananfigmethyicggroxytic a¢id dedyaiveihavigg ganeral mwgael.asam@raembef ore

descri bed . - The

i nventio nc‘laushcl‘%ﬁ‘f é@%ﬁ’gﬁ‘é %%3@ ﬁﬁ%%‘?%ﬁ%ﬂ\?&zﬁae ‘3&@%‘?@;&@%&5@%&8@5 S
spect r omehuxiliaves. carri ed out on either a PE SCI EX APt 150EX or a PE SCl EX
APl 365 nmachine Melting points are uncorrected and were detemirted using a
Leica Galen 111 instrunent. Opticap~yotations were determ ned o~ a Shinadzu
G aphi cord UV-Visible recordi rophotoneter. Exanple 1 (see Schene
for Process 1). Lithium cis-N'ne | V~6- ~uar o-| ~phen~~l -1 2 3

4-t et rahvdr onapht hal ess- 2=yl net h57 alR po~et hyl car boxyl ate. Ste~A:

Met ~3- f t uor ophenl ~~I - 4- oxobut anoat ¢ To stag_ired suspensi on of potassium
cyanide (325 g) in N, N-di net =0 I(l cm ), being maintained at a

t enperature. of 45 C, was yddec qr obenzai dehyde (25.0 g)_ Ethyt
acrylate (18.46 cm) was theRyadted.dnd tRe resultant mixture was stirred
at 40 Cfor 2 h. Water (200 cm) was added and the aqueous m xture was
extracted with diethyl ether (2 x 125 cm ). The organic extracts were
washed with water (100 cnmi) &odngattlur ated aqueous sodi um chl oride sol ution
(100 cm ) before being dried (Na2SO,) and fhe sol vent was renoved under
reduced pressure to yield the title conpound (25.27 g) as a yellow oil.

27. Januar gogf¥ddnds of general formuta (1) may be prepared by the reaction of a compound

of formula (If) wherein X, Y, Z, R, and R, have the previously defined meanings, with
a compound of formula L-CHR,R;, wherein R, is COOR; or CONR R, R;-Ryand R;
are as defined previously, and L is a suitable leaving group, such as for example
halogen, preferably bromo. The reaction is typically carried out in the presence of a
suitable solvent such as'N,N-dimethylformamide and an acid scavenger such as
potassium or cesium carbonate at elevated températures, for example at 80 °C.
Compounds of formula (1) wherein R, is carboxylate CO_OR, wherein R, is hydrogen,
may be convenient!y;b’?épared by hydrolysis of the corresponding esters COOR,,
wherein R, is (C,)alkyl, (C, ,)aryt or arylalkyl, using standard conditions for ester

hydrolysis, for example, by heating the aforementioned esters in a mixture of
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hen~~J~but bﬁ@%&%ﬁ%hg&mﬁm{ﬁn EldabPeRY: w%]&ag\fb J%%iﬂpg%%@a.,@?- 27.9),

hydr azi ne and potassium e’'pe 0.50 g)

were di ssdiydemgen"auahmjj fenexghpleptber(zﬂ;ﬁestem ):oamdumk; of fotrugia (Wawh8eat RJ at
reflex for-1.25 h. Th&gﬁﬁ@a E I ne gzldrate distilled off until the
t enper at ur'écﬁquxﬁ@"%‘? Lot are (ﬁwe) 2y sisohedrgpareghs t hen
cool ed, di &ka Ss was
washed' w t%?&'%“yf’*‘*“%ﬁfezée‘*@%so B R R ARS TGS

hydr ochl orstandariddofllitivhs kGnuide JariBlien sfadexamplat by reackion ofthe carioxgtic ed with

and the sRHIN G PRI RIS PP P aEt P DR dEDE e the 1 o
conmpound (gkBséricedof Aferfiary amine in N,N-dimethylformamide. Altematively they can be
made by, for example by the reaction of the aforementioned carboxylic acids with
thionyl chloride or oxalylchloride in methylene chloride containing a catalytic amount
of N, N-dimethylformamide followed by reaction of the resulting acid chlorides with
amines HNR R, in the presence of a tertiary amine acid scévenger in methylene

chloride at room temperature.

Compounds of formula (It} wherein the phenyl group and the CHR -NHR, group
occur in the frans configuration can be prep-ared from the appropriately substituted
1-phenyt-1,2,3,4-tetrahydro-2-naphthoic acids by methods welt known in the art. The
aforementioned 1-phenyl-1,2,3 4-tetrahydro-2-naphthoic acids, prepared by the
method des_cn'bed in J.Chem.Soc.,1936, 596-599, can, for example, can react to
form the corresponding acyl halides or anhydrides using standard methods. These in
tum, upon reaction with amines R,NH, followed by reduction of the resulting amides
provide the desired compounds (If). For the reduction of the amides, sodium

_ borohydride in the presence of certain catalysts, borane. or lithium aluminium

hydride in a non-protic solvent such as diethyl-ether or tetrahydrofuran can be used.

Compounds of formula ({l) wherein the phenyl group and the CHR ~-NHR, group
occur in the cis configuration are obtained by reaction of compounds of formula (I1)
~ with hydrogen in the presence of a palladium on carbon catalyst in ethanol
. containing aqueous hydrochloric acid. Typically the reaction occurs in the temp-
erature range 0-50 °C and at a pressure ranging from 1 to 4 atmospheres.
Altemnatively, debenzylation can be achieved by treating compounds of formula (li1)
with (1 -chloroethyi}chT\lorofonnate in dichloromethane at reflux temperature followed

by heating in the presence of methyl alcohol.



dark oil. Step C  6-Fluoro-3. 4-di hydro- 2H napht hal ene- 1- 022 January 2002 of

4- (3-fluorophenyl)butanoic acid (10 g) and pol yphosphoric acid (100 g) was
heated to 70 Cwith stirring for 2 h. The reaction m xture was cool ed and
wat er was carefully added (400 cm). The aqueous m xture was extracted with
di et hyl etyer 75 cm) and the conbi ned extracts wer

sequenti al §0%67§¥18Xaqueous pot assi um hydr oxi de sol ution (?éﬁﬁi%&éﬁ )) ~wat er
(75 cnB) and sat‘urated aqueous sodium chloride solution (75 cm)_ The

conbi ned organic extracts were dri NazSO ), and the sol vent was
distilled off under reduced presg The crude product (G 58 g) was
purified by columm chronat ograph ica, eluting with petroleum ether (b.
p. 40-60 C)-ethyl acetate (20: t ) Rsford the title conpound (6.36 g).
Ste : 2-(NBenz~l met hKl am no~net hvl } 6-f ljuoro-3 -

4~i i hydf o- 2H napht hal ene- 1- opg” hyef © N

N- benzyl net hyl am ne (5. 67XcH al cohol” (60 cm ) was added
hydrochloric acid (5 M 9 0 cR{Y~ uor @3, 4- di'hydr o-2Hnapht f i al ene- 1- one
(6.00 g) and parafornma(dehyde (1.32 g) were then added and the resulting

m xture was stirred and heated to reflex for 4 h. Upon cooling, the al cohol
was reno~, ~ed, ~~er reduced ploemalarld and wat er (100 cm) was added_ The

remai ni ng At etral s extracted into dieth ether (100 cm) and the
Lqueous HERTRPERGRSH BRBWS [0 Fiayiconvpuloiebe Mlensred by dehyatnaRea(2 x 100

crm). Theoomaaunlﬁatraﬁung%umgma &ﬁ&ﬂé@?&/&éﬂ@e biSing COMPi ned
extracts were dried (Na2S0 and concentrated under reduced pressure.

Tri tur at i Biflugsoareli %‘t‘%?tfoéﬂh@mmuﬁ Itration provided the title conpound
(3_1 8 g) as a white solid. Stela Ei ~~rLz~ neth~l a~i no,

met f ~~i ~-fi uor o=1- phenyl -1 2 ~ d a hyrdronapht hal ene- 1- of

. ~Phenyl magnesi um brom de (3 Mygal in diethyl ether, 9 cm) was added '
.. to dry diethyl ether (20 crn’ nitrogen wi-th stirring. This was
then cooled to below 0 C (salﬁ(joe pat Wr4and

2- (fV-benzyt met hyt am no) et hyl 1 6- ™Juor 043, 4-

hydr ochl ori de was added i n sgfe

the, tenperature below O X The reaction m xture was
stirred for a further 1 h at ¢t hen™mured onto ice. Water (100 cni)
and diethyl ether (i00 cm) were added and the aqueous | ayer was separ at ed
and extracted with further diethyl ether (100 crn'). The conbi ned et her
Layers were extracted with Hpan@aiVoric acid (5 M 3 x 50 cni). The acidic

75 om ) . FaPRAE ot i o S e A Bl o bR U s

renoved uadanomethllicadagort sucheistpGrgaxidds u‘tmemt:ehd;an@@ﬁpeuMn{AryﬁE g) as a
brown pit which solidified on standing. Stets F: ~~Al-8enz~ nefhyrlam no~

met hyr | - 6¥ReEI AVl epresentsa Bhamdgrpumﬁl&satumd»w&héfnwhm hagthegnewting add (10

cm) was

2-'(N- benzé‘?gr@t ﬁh?lgnd‘ert;g nH WheTr?'SoLr '3 alhal%%en fito{n ﬁu%\ g P@W%ﬂ&‘d‘}k&rﬁap ht hal ene
-1-of ( 1wiﬂ\ gompamustdmorrm(\x)l e wéalubn amtymu;z tadiee dulin eQPReiaigaer at ure
for 2 h. The ex ess trifiuoroacetic acid was_renoved under reduced pressure

and t he r¥a9 3ngiac. Bpwlin sgrentsyeh taékf@ﬁe{f’d"ﬁ'ﬁtd@tbﬂt‘%“&féﬁlﬂwat@@ inp. 40- 60
C and p I hort colum [basic aiumna, eluting with petrol eum
et her (bQ§a%g}gb1g%g9. acetate (20:1 )J. The fractions containing the
. product were conbi ned and t he sol vent renoved under reduced pressure to

afford the title conmpound (0.97 g). St-ep G_

ci s- 6- Fl uor o- 2- met h~Aami nomret h~r | QL- phBayrl1-1 2 3 4-tetrahvdronapht hal ene
~yrdrochtoride To a m xture of
2- (N-benzyl net hyl ani no) met

n i ce-cool ed solution of

di hydr o2H- napht hal ene- 1- one
arate as to maintain

dQ 3 4di hydr onapht hat ene
(11.9.5 g) in ethyl alcojo cr ydro hloric acid (5 M 1 cm)
was added pal | adi um on charkg 9 O. 35 g). The resultant m xture was
stirred under an atnosphewe of hydrogen at a pressure of 2 atmat room

a



27 January 2003 wo 00i 0~9~s ~cTr~e~rosa7~ i 6 tenper at ur e 27 dAn¢aTY 8003 e
catal yst was renoved by filtration through a pad of Qcalite and the

sol vent was evaporated under reduced pressure to provide the title conpound
(0.75 g) as a white solid. Step~H. t .et -N- uoro- -1 2 -tet na ht I 5
nmeth, ~Cl 1 am nonethlate To a m xture of ]

cls- 6-f | oM B hy| ani honet hyl - 1- phenyl - 1, 2, 3, 4- t et r ahy/§T8HAEM*Hal ene
hydrochl ori de (0.74 g), cesiumcarbon8te (2.36 g) and N, N-di net hyl f ocrmani de
(15 cms) was added ethyl bronffg®dad e (0.29 cm) and the resulting nixture
was stirred and heated at 80 C for 4 h. The reaction was allowed to cool to
wom t enper.at'ure and water (700 cnB) was added before the m xture was
extracted Gohipothdy dffbrmaild€v) 42 obtdified byrgactidh ef compousrds of Banul (PKt r act s
were wi shed with water (100, cm %I dried %NaZSO,') and the sol vent was

evapor at edWifh 4k apnsernale aldebyds, HEO-Rq @nd a campaund ff doryla SHR, GG Hs in
purified~b : it Nng with petroleum ether (b.
p. 40-60 C%étt%ﬁhwtédggéitggﬁ?gjl )Yoégd&ﬁﬁ%aﬁﬁg&%itle conmpound (0.73 g).
Positive ion ESI (MrH)~ 356.2. Ste@ ~.ithfumcis-N-nmetfivl-N~(6-fluoro-1
~henyl -1 2 3 4-tetrahydronaphfhal eng2 y~I nethvl|l am nonet hycartx~xyl ate To
a solution of ethyl cis-Nne - f 7uoro- 1- phenyl -1 (2, 3, 4-tetrahydro
napht hal en- 2-yl met hyl ) am oxylate (0.1 g) in ethyl alcohol (0.5
cm) was added a sol ution” of ﬁ ithium hydroxide (2 M 0.15 cml). The
reaction mxture was heated to0"80 Gwth stirring far 3 h. Upon cooling to
roomtenperature, the solvent was renoved under reduced pressure to afford
the title conpound (90 trig) fagm#aMiite solid; m p. 133-136 C, positive

i on ESI ~I\/E§}‘ : 4. AN -2 wer.e prepared
inasimlar ﬁﬁ%réf ?J‘i;lnﬁagbtﬂhé pr ocg‘%ga@%vgﬁ%élgég%gén@%f%fe(@%meh?ég
appropri at deseribed ircthe fiesatira Buchanéthods ate, fonexample, descibed in Compre-

is-N-nmethyl -N-[fi-f] -1-(4-~ h j-1,2, 3, 4t etrahyd ht hal en- 2-
et hyl 3 aHPAOIREOIPRBGS RN b Ricnal b el 1468, M- Ferotmmioty -
346. 2. , ~ [RAEINGDURd offobtd VI Redin R 16 ad¥o and Z is methylﬁ;tle\]may be

[ 1- (4-~uorophenyl)-1, 2, 3, 4-t et rahydr onapht hal en- 2-yl et
am nomet hy prapapesid cyclisation of 4-(3ftporapheayl)butyric acidusing an0add Yalst SkHi78

five i | - 4 47 4 Lithi :
O 22\ ot niie eRipud il add Srestatly EapIRTCAR Lot I cfepdred BT oy
zE_m't Rpmet hy reRitibe 883 -Atrob@nildetiyde ivith éthy ddrythte id4Re Bresence 8PHFhSsIGM

| I um
ci s- N- et hgyanidg in-N.-digefwliesmmide satftt Holeflowed by raductionaih fhir esufinthat en- 2-
yL g?;hygaﬁp%@%&%@%ﬁ%hﬁ&éﬁ%%?&& aRd pd&dsitittnidcoRas id bitGien8yeal (M H)
met hyl - N- ( &t refluk eaypetatplee SithiladyXh8 coatpetind e redm Xk BhthloemetByl\dnde By | )

am nomet hyl car hoxyl at.e; . )
y meath eneycan be prepared from the commercially available 6-methoxy analogue by

' the method described in.Chem. Pharm. Bull., 1984, 32, 130.

Caompaunds wherein X is (C, s)atkyloxy, wherein (C, ;)alkyloxy has the meaning as
previously defined, can be prepared from the 6-methoxy analogue by treatment with
hydrogen bromide in acetic acid followed by reaction of the resulting phenol with an
appropriate alkyl halide, typically an alkyl bromide or alkyl iodide in dimethylform-
amide in the presence of a suitable acid scavenger such as potassium or cesium
carbonate at elevated temperatures. Alternatively, the required ethers can be
prepared by reaction of the phenol with an alcohol according to Mitsunoba's
conditions which are khvwn to those skilled in the art.

Compounds wherein X is (Cq ,,)aryloxy, wherein (C, ,,)aryloxy is defined as abave,

can be prepared from the aforementioned phenol using the methads described in



positive ion ESI~(MH)" 340.3. )~xan~pfe 7: Lithium 27 January 2003
ci s-N-net hyl - N- (1- phenyl -6-trifl uorornethyl -t
, 2, 3, 4-tetrahydr onaphf hal en- 2-yl met hyl ) am nomet hyl car boxyl ate; m p.
131-137 C; positive ion ESI (MtH)' 3T8.2. E anble 8: Lithium
cis-N-neth -N—Ll-(4-f| uor ophenyl )-6-trifluoronethyl-1,2, 3 4tet r%tllydronapht
hal en- 2- yI'iR#AP7¥ ani nonet hyl ca~boxy:‘ﬁt e: m p. 137-142 ECVEEB(O{e ion Esi
{MtH)~ 396,2. xanple 9: Lithj IS- thyl - N L L
L1 (2, 4 et e 180hetd AT 524825 Sa0kRNeaR deriralives # Eewisa beret hyl J
am nomet hyh AR infic MRdrddto R cdmlspbhinly i ddnviieMkanffs Li thium
ci s- N- et hyﬁ‘?él\l‘- [1-{3, 4!Cd| fI"'uor ophenyl ) - GSPrret'r%xy- 1,2, g‘,,4t e??'lgﬁ?/%?%napht hai e
n- 2- yl met iggdyp afmidricneai bk canivertsd, atsing pettiods kaowo o HEt skiliddH)ers@ Go 4n
Exanpl e 11: .Lithium -
ci s- N- et ARG Pet hoxy- 1- (4- f1 uor ophenyl ) -1, 2, 3, 4-tet r ahydr onapht hai en- 2-
Y lzrfetL ,htylhl, CRIMPARATAL BY FrRiulP ) dhBrei® 234 biggen @ih Bprepitdd as ddstriBed camp! e

: Lithium :
ci s- N- net WyCher.Soct, 1064042954303 Ithasexwein £is A 9paheryathesisedas2- y| met hyl )

am oSty GOLROY) B 2B, Soc. 654 98, Soa 8B4, Ve | on ESI (MY 3264

ci s- N- met Mik-skilibd petsonr it be(dwdre wd napleesys genkral, synthedtie inicthydb-thaeatiddh al en- 2-
yl met hyl j .am nonet hyl car boxyl ate; _positive igon ESI 27

(MH)' 346. 2.
January 2sconNesiamoba sertanmreyir¥da arompeund aceord ‘Pg“q_‘?ftth? fiRfeulas N
met hyl -1 V4 = dre Lsokdi id §d N qRIp e A 27 )
am nonet hfxf’gg‘f %% %‘%’gga%wp. 1‘%?%&? C;m@%g‘g{ft i S@Pi gﬁljn Sl'g(%!\/bﬁghnéw. 2.
~xanp~e 1accdridingitoforaiuda N vehdrgin-X s 6-bodrea group, canletseqouematidiipx y - 1
(2,3, 4-tetrahydronapht hal en- 2- yl.net hyl)_ aui.gongt hyl car.box e .,... m p.
127- 129 C;""B\E%ijqdi loa 'F‘SR‘OES‘FE‘ mgm‘é%{?k’é%é&%fé@ IS "E‘%/‘{‘ﬁfﬂ‘m 8 s-N
nmet hyl - N- Q?a&; ¥ 1- phenyl -1, 2, 3, 4-t et rahydr o~apht hal en- 2- yl nef hyl )
am nonet hyl carboxylate; m p. 238-249 C. Wanple 17: Lithiumcis-N
met hyl - N- (6- phenoxy- 1- phenyl -1, 2, 3, 4-t et r ahydr onapht hal en- 2-yl net hyl )

am nonet h [ £ - ~ cbbi Gl
ol s N et TP CRREOLEE B isfondittpaesds pt 8 Woratfal fomoh bloTand can) ) oy
hyl ) am ndétvaréfoyé be obtaiyedas pugposietadoisomars, dt3b o ivittile df Slerdoisameiz-e 19:
Li t hi um ci s- hyl - N-[ 6- net hoxy- 1. (4- met hoxyphenyl)-1 .
(2. 3. 4t o Mg R PPV RDRGEDY T P L FPISOEAS0 257 ohtainesharg,
148- 150 Ciwell &abivh @ tePart,Fey. éMttdsis Wit cRical induction, enantioselective enzymatic
ester hydrolysis, crystallization of salts which are obtained from optically active acids
and the racemic mixture, separation of stereoisomers or enantiomers using
chromatography on chical media, or on straight phase or reversed phase chromat-

ography media. Such methods are for example described in Chirality in Industry
(edited by A. N. Collins, G. N. Sheldrake and J. Crosby, 1992, Jotin Witey).

Pharmaceutically acceptable salts of the compounds of formula { may be obtained
by treating the free base of the compounds according to formula | with a mineral
acid such as hydrochloric acid, phosphoric acid, sulphuric acid, preferably hydro-
chioric acid, or with an organic acid such as for example ascorbic acid, citric acid,
tartaric acid, lactic acid, maleic acid, malonic acid, fumaric acid, glycolic acid, suc-
cinic acid, propioqif__‘ acid, acetic acid, methanesulphonic acid and the like.
Pharmaceutically écoeqtable salts of compounds of formula | wherein R, is COOR,

and R, is hydrogen, may be abtained by treating the acid or zwitterianic form of



~Exam-pl e 20: 27 January 2003

ci s- N- Met hyl - N-[ 6- r nef hoxy- 1- ( 3- net hyl phenyl ) -1, 2, 3, 4-t et rahydr onapht hal en-
2-ylmetfiyl~ am nonet hyl carboxylic acid trifluoroacetic acid salt; m p.
96- 106 C, positive ton ESI (MtH)"  354.4. ~xasnple 21: Lithium

ci s-N-net hy| - - phenyi - 3, 4- di hydr o- 2H 1- benzot hi opyr an- 3yl net hyl

am nonet hyl &/g%’éé?ﬂoate. Prepared as a brown froth, accordi ﬁ@mf??"i;ﬁé gene~c
protocol frgpom conmercial I.(¥. avai | apl.e dhj och~oma~- 4~~e; positive ion ESI
(MHH) ' 328. c_)se~%wﬂu€d§2\_n 194t ¢eanic base or a mineral base, like sodium, potassium or
ci s- N- et hyigridin(qarix@ay! - 3, 4- di hydr o- 2N- 1- benzopyr an- 3- yl et hyl )

am nonet hyt car boxyl ate; prepared from 4-chromanooe; m p. 207-210 C
positive ion ESI (MtH)' 3t 2. 27 January 2003 WO 001 07978

4.
PC YEP99105477 19 - -E~ = 3. ~ythi i.S5- N hyl - N- ( 6- ~
-~ 1. “pherthelcptipoiyniof Bfinfkefipg ma B Alimislesad oy Bumans i adpsage of
NN oty | A Com i D Lo AL prefekatty W Rauf of8ot.20 maer kabod r o

N, N- 0i met hyl ami dosuccinic acid (14.5 g) was diSs

hydrofuran"(m- cm) and stirred at 0 C. To this was added a sol ution of
mtolyl 4 magnesiumchl oride in tetrahydrofuran (1 M 200 cni) over a period
of approximate Iy 2.5 h. Once the addition was conplete the reaction

m xt ure waJhetpharmeatduticalaompositions RriuseSaCOrdME th ﬂ\@%ﬁoﬁmﬁi’igg};ﬁhl ori de
trahydroluran was distifled off under

Feduced pr SERESBUrAPOAR ecidlayalve favicy Sarata ot n batmacctseayor ) . Aftor
ot ract od oy B o i BB Ao 8 Sikllasate <ol vent
was r enovedndpationally athes thasapaiicragents. Thevede “adveptabld-ensqEnitf (8.5 9). -~
ot | ar ot oCoRpRU R e LASER SRR HEIS Bieodsidiandeot dolatpibus e

By nopt e“ﬁ?ﬁﬁ‘?ﬂ“ﬁ?‘efgmﬁ‘fﬁi‘?‘%ﬁbﬁ ronaredid RofRloct Wistadelt o

~phenant hr ©BMEEES SYCh WpREIMPIe AR desgitaddnihe standaptreferendd) Geamais aci d

To a m xtu 0 s d Ll . I O Ci rtde (12.40 g) and
1- napht haf 3‘2”#‘9?53?“;‘15‘3‘33%@ ahy P%';%‘%‘%E]&&gméﬁﬂe?qﬁac&m@%ﬁ@gg RRAYWospher e

of ni trogeh9¥hseaddperially R 8 Rimmtacpotic Sreparhtiads Rid TR ahdiS .%) in
tetrahydro&gran Qver, a per.ig[% of 1 h. The reaction was ar owed to

(.30 cd h
warm t o room%ﬂ%%’?sa'ﬁﬁ'f"ée 1% thasesuitableder aral, subliagual.dafranasebre it was

quenched wsdbeutsaeods, (dtaveibds, ddteh RS duRst M j . r x 40 cm).
The aqueouici#loorti ons v'vas aci dsifi ed with h%%ﬁ%@?‘?gﬁ‘%@%@%@ﬂb@

extract ed 4t 8l (¥ dosaae arandog adminiragian) . The organic extracts were
IR et e R A Tl L e v
from aquectuchesttgblets| capenlest powtiémsy draniates, [oRtATPRINSishand6nd) -
. For parenteral administration, the pharmaceutical composition of the invention may
be prefsented in unit-dose or multi-dose containers, e.g. injection liquids in predeter-
mined amounts, far example in sealed vials and ampoules, and may also be stored
in a freeze dried (lyophilized) condition requiring only the addition of sterle liquid

carrier, e.g. water, prior to use.

_T,hg invention further includes a pharmaceutical composition, as hereinbefore
described, in combination with packaging material suitable for said composition, said

packaging material inglyding instructions for the use of the compasition for the use

e

as hereinbefore described.



27 January 2003 WO 00! U79' 18 ~ 4- (1- Napt h~d; bl ut a~c~i ¢ 2&i@nRY 208 or osa~~
20 To a solution of 4-(1-naphthyl)butenoic acid (3.96 g) in ethyl alcohol
(45 cm) was added pall adium on carbon (10 % 400 ng). The m xture was
stirred under hydregen (approx. 2 atn) far 3 h. The catal yst was t hen
removed by filtration through a pad of Dicalite and the solv S rermved
under reduW@PBP&Esure to yield the thtle compound (3. 59 P(ﬁm; ’“S“
4- Di hvdr o- 2H phenant hren- 1-one To 4- (1= napht hyl ) but anoic acid (3.52 g) was
added pol yphosphoric acid (35.0 g) and the m xture was stirced at 40 C for
20 h. The reaction was then diluted with water (200 cnm) and extracted with
di chl oronethane (3 x 100 cmi): The organic extracts were washed with water,
aqueous sodi um hydrogen carbonate solution (0.5 11i!) and then saturated
aqueous sodium chloride solution. It was then.dried (Na2S04) and fhe
sol vent was renoved under reduced pressure to afford the title conpound as
an oil th abd POt

fNBenzﬁﬁ&keﬁJrﬂ ﬁggl%grth d-3 ngfw;%lg%?g%? phenanthren- 1- one
tsydr ochloride A m xture of 3,4~iihydro-2H phenant hren-1-one (3.09 ),
benzyl et rr%t a%e (2.51 g), parafornmal dehyde (0.8 g), hydrochloric acid (5
M 4.76 c et hyl al cohol (60 cm) was heated to reflux for 48 h. It

was then al I oVl thas€ SpéctidmétaONas esmied dut b either 4 PE STIEXbI VGIEX 6r@Ved
under reduced cgressure Water (100 cm) was added and the remnaining

phenant hr dRE SWRX W@@(‘F‘Pﬁ‘é‘ﬂ@ﬂ“?ﬁ!‘ﬁ P&!"@E A\ ungareeted and wegg d@ﬁﬁf’"‘ﬂerhe
| d
e ool (i AT ica GaRAI R AfEE Dbl A GHs U AT LA orta Siindf) 201

under r eduGeaphjpoed 8M-Wisitde eddoadidg shecttaphbtmetepound as a pink solid (3.5

g~. ~ Lithium )
ci s-N-net hyl -N-(1-phenyl -1.2,3,4,5,6, 7, 8-oct ahydr ophenant hr enenet hyl )

am nonet hYEf,&ﬁp%f @ée‘-‘séﬂe‘%@fmpv@@eg%r pared from

2- (1 V-benzyl e gm no) rret hy -3,4 d| h?dro 2H- phenant hr en 1-one

hydr ochl orlLithiu A ©fsa ;ll—.u. N D € BA4-tatcahydoaa halen 2 -yimathyll f or
Process i The anl fglrence bei ng that dur| ng the hydrogenatl on step

p~ge of t ®pecane sat ur at ed; m p. 164-166 C, positive i.on
ESI (MrH)' 364. 4. 27 January 2003 WO 00l 07978 21 PCTI EP99105477 ~xam- | ~e
25; sis-N Methyl -~1 1 ~he n a-l ~2 3 4- tetrahydronaphthal en-2-yl met hvl |
am nonet h\@%&d@g@l dgpxoputanogte, o) utibn of et hyl

ci s-N-net hyl - N- ez,s,% & L9 LdiRic

am nonet hy(car b@y?gtﬁgaku;pl g) ﬁ?i‘g&?%&uﬁs?ﬂgat&e ng{]ﬂ%’g desg?s']lI bed in
Process 1 foimamidep(3e cnd), befngatriayrltaabdahaltemﬂe(ahir)aom *@dsaslagdedassi um

8y Cfor - sinoghsnialgsmdrpiihe ERBEReya e 4K oy iner ndihastlis casur o
and wat er .@Quﬁe&w u%&a@%ﬂﬁ YT °éC¥HP9HS\Ath%rt(‘26§cm%é(@§ dé“}‘fs'“ thy'

acetate (2 x acl W|th aqueous hydrochl'oric aci
concent rataqhemdenmthelmcéxpae&adumth digthybethbt (20at 2Deml)r Bre owganid

gl) cokrlnol pfjl et h ‘Ee{é%e{lagrow aﬁﬁﬁ(. Mt | & co[rggu%? qs%ugogv‘\glﬁt so! i d. 0I 312
obt ai ned V@éluudn 0189 danf'g ﬁefdi'é bBt‘nHQH&E“(NﬁZS@;)tanHQﬁ@Q&W Waki redodeduftadet T ah~

dr onapht hal en- 2y~, ~e | ~~m nofet hvi ca~boxvlic acid hydrochloride; m p.
212-218 C,redosed pmsumtoawd((mhge gaspound=2a 21 gl as Pyellow oil.

ci s-N-Methyl -N~1-, (4-trifluor~eth~~ttenvll-1 2 3 4 tetrahydronaoht hal en-2-~
'r methKIJ am noneth~Qx i~ 'v ¢ aGd hydrochl oride |y.

2~N- 8enz~I| net hyl am no) net hyl - 1- (4-tri 8uor onet hy~I phenS~I Jv-3 4-di hydro-2H
nai pt hal en-1-of To a cooled (-78 C), stirred mxture of n-butyllithiumin
hexane (1.6 M 34.T




cm) and diethyl ether (25 cm) was added 4-bronobenzotri f27udanudey 20038 Q) .
After a further 15 m n,

2- (N-benzyl nmet hyl am no) net hyl - 3, 4- di hydr o- 2H napht hal en- 1- one hydrochl ori de
(prepared using nethods described in Process 1 ) was added portionw se. The
reaction m xture was then stirred for 1 h before being allowed to warmto
room t eWRPPE and then water (50 S was added. The Y@ hyer was
separated and washed with water (50%¢m ). It was then extracted with
hydrochloric acid (2 M 50 cn) aid the acidic aqueous portion was basi 6ed
with solid sodium carbonate and extracted with dichl oronmethane ( 100 cm).
The conbi ned organic extracts were dried (Na2S~,) and the sol vent was
renoved under reduced pressure 27 January 2003 WD 00107978 PCT/ EP99I 05477
22 to afford the title conpound as a ool ou~iess oil. ~: The-title conmpound
was prepared from2-(N

benzyl met hyl am no) net hyl - 1-(4té i!f I uorﬁogﬁt hél ghﬁnyl ) - 3, 4-di hydr o- 2H napt hal e
n- 1-of according to the proce & n Exanples 1 and 25. It was
isoI ated as a white solid; m p. 163-166 C, positive ion ESI {MH)t 378.0.

; Kanpl e 28: cis-1V-Methyl-(1 6-di phenyd-1 2 3

4 tet rahydronapht hal en- 2- vl met hvl | ~m nonet h, . Xt carbox~rfic acid

hyr dr achl = 2- hv

ami no) <n hy~|-61°trif J-pipe .y - ~ ~ 4 tetrah-~
ronaphfh ' o ~

nmet hyl ama}‘uo onapht haljene
(prepared as anple ~; tgb,AYri di ne (15

crri) was scool ed in n i ce-bathg Trlfluoromsthanesulfo i C anhydrlqe (1.68
crn') was: added drop-wise to this solution and the resultant m xtjlure was
stirred at 0 Cfor 5 nin bef e being allowed to warm t o roomteanerature
The m xture was ddyen stirredjat this egperature foff 18 h, beford being
poured into wat efed 90 cry &- r esid (&)@ mi xt MO S-,EX b;/crs;,gd vith

di et hyl e,t her (2" X I00 g \ h‘g@g‘ﬁpﬁn@’d e werfe dried j(Na2S0, ).
The sol vent was renovdd urider”reduce ’pressurFe 6 atford a gum (4.83 g)
whi ch wasj purified by col um chromatography [silica, eluting wth
tol uene-egt hyl acetate {19:1 )] to yield the title corrpound as a qum (4.10
g); positiive ion ESt (NH-?AQQ»A B cis-2-(N

Benzyr | hy ang#t nmet h di-Rheny | - Istép.F3. 4-
Benzene bior o&ﬁi—d : tqt r ak| sf¥-phe
ng), |i th:l um chl ori de and agqueous sog

2.25 cm )] were added to a stirred solution of
cis-2- (N-'benzyl nmet hyl am no) net hyl - 6-tri fl uor onet hanesul f onyl - 1- phenyl -1,2,3
, 4- t et r ahydr onapht hal ene 1.1 g) in 1 2- di met hoxyet hane (60 cm )} under an
atm)spher*e of nltrogen Me stin-ed nj fure was heat®d at 90 C
for~"ti"bef #fRCbei ng Yo e te raterrpe ker\é%gﬁ cm) and

et hyl acetiﬁ%:gl—eo o@ e a ded—%@e—m ed with
wat er (3, X cng e (Na2S0, ) Eu 't heg was rem)ved under

27 January 2003 WO 001 07978 ~ PCT/ EP99105477 : 23 " reduced pregsure. Thd
crude product (908 ng) was purjfied by col unmm chromat ography (silii ca,
eluting with tol uene- ethyl acetate (19:1 )J to afford the title ciorrpound as
a gum (452 ng); positive |on ESI ( M+H) 4%, ~;. The 6fl e conmpound (Exanple
~$) was prepared from ci sS2(N- benzyk i thyl -1, 6-Bi phenyl-l

, 2, 3, 4-t et rahydr onapht h cor thg pro€edure descrl bed in

Exanpl es :~ and 25. However, in th' ¢ once the hydrol ysis readti on was
conpl ete,: hydrochl ori c aci d (2 M Squn“), pas added and the mxtur‘e was t hen
extracted with dichl oronethane (50 cni) and then with a

di chl or onethane-ethyl, al cohol m xture (1 1. 75 cm ). This second extract
was dried (NazZzSO ) and the sol vent was rem)ved under reduced pressure to
afford a solid. r Crystallisation fromethyl alcohol-diethyl ether

fum shred the tide conpound as a white solid; m p. 210-221 C;, positive ion
ESI (M+H)~ 386. 2. ~xam-ple 29: ds-N Met h~~-N-[ ~phenv!-6-(tfuen-2-yl)-1 2 3
4-t etrahvdronaoht hal en~ yl net hyl j] am nonet h~r| car boxvl ate hXdrochl ori de ~
ds-2-, 2-~(N Benzvl -N net hs am nynet hyl - 1- phenyl -6- thien-2-FIJI-1 2 3 4

t et rahydr onapht hal ene

drQ naphthclene
hi n )pa'T"Iauur’r(O) {65
onate soluggion {2 M




A mxture of cis-5-(N benzy(-A(-nethylamn nonethyl)-4- phendT JarBiag 2003t r a
hydr onapht ha(ene tritl uoronet hanesul phonate (prepared accordi ng to Exanpl e
~8A; 960 ng), tetrakis(triphenyl phosphine)paltadium(0) (59 ng), lithium
chl oride (213.ng) aqueous sodi um carbonate solution (2 M 2.0 cm) and

t hi ophene-2-boronic acid (276 ng) in 1,2-di net hoxyef hane was

heat ed to‘Y%?“(oﬂ?ﬁunder nitrogen for i4 h. The reaction Wgépléfﬁggvgé to -cool,
diluted with water (150 cm) and ext 4o\cted with ethyl acetate (4 x 50
cxn'), which was washed with water (2 x 50 cm ), dried (NazZzSO ) and the

sol vent w%&%&%&%uct was purified by colum

chromat ography [SfTica, € 'ng W ept ane-et hyl acetate (gradient 4:1 to
1:1 )J to af f oMethyie-Bifiioeophenplpdrukobatanabte (26270yy-hydaiziieshydrid (28)29
positive ion ES1 (MtH)" 424.2. cCi - .

2- ~N- Met hﬂqﬁﬁ?418§’wﬁgpéﬂ4yﬂfq’ﬂd$ﬂ@%§? (2990 9) weredigspvedvincethylepe @lyeptr op_apht
hal ene h~ byard ! .

ci s-2- (N ggﬁ@%)ﬁdﬁﬂtﬁ ﬁﬁﬂ?@?ﬁé‘fﬂ%q{m@é for 125, The pxcegs hydrazine 5603 wo
00/ 07978 Mt 2% @fistfiad off untilate tarhperhiude at the(illiheadrghdtnap W6t et eTige ( 727

04 rogen VBRSNS i ool SHIGH SPGPAEECA) cr0d e e dpaiant e, The
m Xt ure Wagubhiedimaks W48 WasRed At GtnyI QBB (2 XPRIAH) BhdiRbR RidiRkilieat ed to
ref >ux. After approxi rratelé 2 hsl)anal ysis of the reaction m xture 1ndicated

conpl ete dwd ic@eidd(b M, 1 Theyadidic aikture wap $hah extrasteduith aliethylas
evapor at ed ,ang, t r eSl t hen ken up 1nto t .. .al cohol .and
heat ed to%tﬂg?rﬂ%%r\%gr %%Hgﬁvgg&%@(@ee%%%és ‘é’g&%@?‘?ﬂ &32$§4b??8% f‘ﬂ\ée'fti de
conpound wWHsTBmaREd uadsr ceduddiicprasstice e pRIidY thaititb edinpountil (86 sA ) iakiL at i on;
positive ion ESf (MtH)' 334.2. ~To a solution of ethyl cis-N
net hyl - N- j48rK@hj en- 2-yl ) -i - phenyl - 1, 2; 3, 4 t et rahydr onapht hat en- 2- yl met hyl
anm nonmet hygee D @iliakeS3 4 1 4 - ound under ~ using procedures
51%&” [ 0Cess n e

as descri al conol was added aqueous sodi um
hydr oxi de sol ufimixtyre oM-(BiGérophenyhutknblesaaié (il glamdpalyphdsphede acidst i r at

roomtenper re. After 2_h ghe reaction i nconpl ete so a further
portion o%&gaﬂﬁﬁ% %ﬂaﬂmﬂ&yém%sg@%fgu?}‘v@f{“(:&%a 'BB}’E‘}“‘%&é"%?'%d_ed_ and
the m xt urggq\@ited\Wad Estelufly BEBLXK (RIOEH) Ile addds FRbud Was' dxtdB@dRal | t i oned

between hydrochloric acid (5 M and a m xture of dichloronethane and
chl or of or igtayl ether (Fixd 5iang’d hod the eambinediextracts weshwianked wequéntiallpwit by

filtration to affgrd.th it c 0 I e 34 JPositive ion
st (e 2obopdtadariultyblalidd SRR o oiR Thwbief Lo 800 S spidid ' 5

4- t et r ahy digaseus §dti@chBride koRtidm (79 cral)l THEESMbineE af Ry leixGadts wdre
hxdrochloride A: | ethyl 1 phenyl-2 jnmethy~phen~~| neth~~l)iam nonmet hy~-3

4- di hyd~osiggd (Na:SOW-and dhe selxentiwas distilled att1indes feducad pressire. Bhe crude

2-(|\|—ben23b|n' SRic ' 2 - - o?rlﬂ% - =i h t hal ene
(11.44 g; "pr epgwég@gg‘gég@%‘%%@/o%gg@ﬁfﬁs. Bééaglﬁgﬁélﬂ%hleéﬂ{/tﬁgﬁgghl no) pr opane
(229 ng), pekbleadi etiet (b) paEbare)-eth§badtite (PO §ith ykani the e &mhundret hyl

al cohol (45 cm ) and dirnethyl sulfoxide (100 cnB) was stirred vigorously
until all 838%articles had dissol ved.; ~A stream of carbon nonoxi de gas
(Cauti on! Sthg . Y- (APBL G Am &lalE M8 § REiRMH 2 193 abRihafend fle The
m xture Ve pressure o and
heat ed t o Wfdchloridea seal ed reaction 27 January 2003 w0 00/ U7978

PCl1' 1EP991a5477 25 - . bonb. After stirri _ngqyf or. 4 h the mxture was cool ed

and wat er (4007e@jicereoledaelytionpN-henednetybamordnt /e ) dxetubaleehali th
diethy’ CYBEbmtynds dafbdifarodiftic'dii EOUDIARY £ELAGLS WRlifydiblpf (NazsCd)

and filtered. ent’ was evapor er reduced pressure to give a
m Xt ur e ofmaphthatenget-onn(0Qthg) amtipadaboratabichyde (182 gh weosttean-addetharsd m xt ur e

was resolvyed by column chromat ogra ilica, eluti w t h petrol eum et her
e or b iR vt Surgr oo hoatd i reffi i Lhi PPl codity, the

alcohol was removed.urder reduced pressure and water (100 cm®) was added. The

remaining tetralone was extracted into diethyl ether (100 cm®) and the aqueous

mixture was then extracted further with dichloromethane (2 x 100 cm®). The



conmpound (4.20 gj and the starting bronp conpound (3_0 gj27 Januagyt 2QQ3

1- nhenvi - 2-f ~ef hvl am nonmet hy~; -1 1 2,3 4-tet~ drr ~na, phthal e carboxvl ate
To a m xture of

1- phenyl - 2- [ net hyl ¢(phenyl net hyl ~am nonet hyl j - 3, 4- di hydr onapht hal ene- 6- car bo
xylic acid net h)’/I ester (4.20 gj, meftryl alcohol (120 cmij F;g?gd )
hydr ochl or (WOHE!8 (5 M 2.4 cnij was added pal | adi um on c¥f #54%5%:- 500
ng j. The resulting suspension was stirred at 50 C under a hydrogen .

at nospher e cpmbigedexiragts weradied{hia, 3 Q) Fhcancentralad yndessedddedtpresaiicé hr ough

a pad of Oyall . r re ressure to
atFord t no bR haiiah ®iiet Al (6 3aRH I ud S RHol AT RERE s aar °
2 3 4-tetrwhitesdjt hal ene carbo ate To a m xture of cesium carbonate (7.04
j, methyl 1-phenyl-2-{nethylanmi no nethy(j-i -
?”2 3,4-t )ét %‘E& Gk Bensyme KA -l“;:sg'- S fidora 1_‘ neayl-1,A44.4-te

IV, | V-di meh%&%{(@%&%%&go cmj was added benzyl bromde (1.28 cnlj. The
m xture was™ war 0 ~ and stirred far 2 h_ Upon cooling to room

t enper at ure, weRlEny{r@ghesin} breawdetidMdsautivntin ciethezther, 6amipwastaddes
extracted with diethyl ~ethers(2.x 100 cmj. The c i ned extracts were
washed wi t % é\ﬂ[‘;gq’h’% ?é‘eé ﬁ‘?"“"dﬁﬂ"&ﬁ' ?‘%gg%?"}“,h Jf‘?‘t%?‘g‘% wagithegiapelad toy apor at ed

under redugeRwill €SEHltiod Bath) AR 2.(AbeiBylaidthylddRo)ietfi-BagHE Wﬁﬁ,{ rified
by col um chr omat oﬁﬁl%r aphy [tg,i | i c%,( elutin venﬂt h cﬁ?chld?r orfrrigt ﬁg%'g- me “ﬁ§|

3}] _coEoI l(_lgﬂfiyajp]lma fi-enaihydsachierddeswas n %mamleogiﬁnaat suched falasi |
el 1y —afd e hebARelstfe ol 626 Mhos IBine) ThE Raion mituerwas 1o o

stirred m fisdfoPd fuktheh @ yat 0 °C and then poured onto ice. Water (100 cm?®) and _
2- [ met hyl (phen 3, 4-tetrahydr onapht hal'ene carboxylic

| | met hyl j ani nonet hy(~1, 2
aci d met hyf ethe'(€19@§"hi\;w?feraﬂd>éarﬁfﬂéhe agyegus layey was sepaBtagDarel7 9738
PCT1EP99/ 0 . - i ' 5 cml), bei
mai nt ai nedgg‘y%’o”&g @r‘?ﬁg‘ﬁg ??‘ﬁog 1%%2‘%&%@&&@@%&3&%%%\% se,eI \r)iga
syringe) oegractedoeith bylirafhl@@ avid(SeMs 81x60 cm®)s The aeidicéteitisiRelehasmday |
| cohol (O, 5 cm), After. 2.5 h the reagti had _not t
2o et | oGO Rebvgple it Sihooaipati iz 7D sm) dp complasstimdrots
met hoxi de R &idiNaEGJhaRl thdsdivrt wasrBmovi8 i daf ARk a4

GdtoXt ure was
stirred at 100 C under a nltro%%'n at nosphere for a f_urthg{ésg %e.ribThe m xture
was then apbfayigedhe titiceunpaund(d S a) @spbowir el whichgafi

' ' O i)

It was thegte ragt ad Qeniaiil
extracts d 1 SO

A il ot var = e ls
pressure. The rrifuciacstizsagidi(10fdnetiwa azded to 26(N-baredylrastaplashidSidet G826 -
eluting wiith dichloronet hane-g%t hzl El cohal {24:1 # to afford the tide
conpound ( Byororphegyl-1,2 Jit-telrapydppnaphtbalene daofL1-9,:¢) didthe gasulting solution
rj ~et hyl - 64 0. ~ = t sdh! = . ution of
1- phenyl - 2- }’r{rgt Eyi 2tgﬁ§ﬁ§+?‘ré?%ylﬁ?g%ZﬁgngtwthF(%}’%Rgﬂ(gjrﬁ&%é%%a yvgé)gonapht hal ene
car boxam desnjd@f under ed&G:dnpresjure andrthg drsultanNhddwini oilevds/taken opratde (5 cnl)

ol ) . - ThePsided SR 0 o T0 958 ESSHETERISh 870 cobmn k6R ksBneng.
wat er (20 gﬁh@#wﬂ% &ﬂn%ﬂ%rt(ﬂ%.mysﬁmﬁ Q%iéthtgg%&gﬂ. The ﬁamnt@t ed

aqueous sodi un car bonate solution (20 cm ). The aq conponent was
extract ed vodthinig éhdplodativeere (Bmbirs@l and theaofivanit eernovdd urelbreeddcedt s dri ed

(NazSO~), filtered and .the solvent e rated under reduced pressure. The
r esi due mefeﬁmfpﬁ?égﬂfﬂﬁ%%‘r‘ﬁ{"ew%ér g9hphy [silica, eluting with

pet 1 ol eum gidipé: 506 MuodO- lidafhbiletiBE Eliglefivl £01 Hetlhyldbihificdt (©

conmpound ( ny) as a white soli1d. F. cis- - -C~rano- I- I

-1. 2. 3. 4- t bydrathferifeona~pht hal eny2-~ I net ylJ~ ami nonetllycart~ox~ is acid

~rdrochl oride Prepared fr .

2- {N- benzyl net h ‘gm"ﬁ‘éf?rﬁg?%{’b@%%wfmmﬁmﬁj%ﬂ%fﬂﬂd?tlﬁ‘i‘&b?rf‘haI ene usi ng
rocess st At ' ' : | - iktijve ESI

EM P 3@@@@&@%@ e(_&(%?i@]: 4 g)_ﬁﬁlfé%m alcohBl (58 et Gnff HHRLAMP acid@ R !

Met ~r | - N- [ 6a})vetstenided pattastiumion-chapdosy (3 %1 02Bg) Thetresilitaat onbagdatviaad en ~

nmet hyl ] am pnonet hyl car poxyli c i d hydrochloride sglt A: Benzvl
e N ret e rgbL A alaeh: ShSEPSet A ppsae Y dt st oom




27 January 2003 WD 001 07978 PGTI EP99105477 27 tetrahyrdr oRdganuasy 8003- ~

| rett ~y~~ am nonet h~ carbox~~ate To a m xture of

ci s~- 6- (et hoxycar bonyl ~2- et hyl am nonet hyl - 1- phenyl 1, 2, 3, 4-tetrah drona

ht hal ene h drochloride 0.23 y py ( g; prepared as described in Exanple
30), cesium.c nate (0.48 g) and N, IV-di net hyl f or mam d was added
benzyl b~ oWBQ@ zgte (0.11 cm) and thgqresulti ng n‘ixtureq)v%? e%nsti rred

with heating at.85 Gfor 4 h. The reaCtion &gs allowed to cool to room
t enper at urttMgaERtyefar 69 boThacatalistwas remove Kifiltratign fyaudtuad pdefure was

vor e sras A Ao sBER v clagstafil dndi fed dRdfETAE R AOGRB o e
evapor at ed(ﬂunﬂ&fpwﬁdmédg)rmwheesm cmde product (0.29 g) was purified
by col umm chr?lrratoraph : trtol eum : etther (b. p.

40- 60 C - e'8f aaylg Felc YREEGANINAEN-20g) . ~To
a mxture e i
ci s- N~net oxycac y ~-1-phenyl -1, 2, 3, 4t et rahydr onci pht hat en- 2

-yl met hyl J ani rrwmniibgwmmfbmemfabm—mﬂélhy)amlmwm &bhmiybh A 34deta- ari d

00 g) - tuistasitiaent tscochibRad @ T ab e SrE SR BV RPA AR (appr ox.
1.0 atm %emmmrﬁ{y«ma@mwwss hadedelyl H&m&é@waﬁzmgﬁmr&hé emoved by

filtration thiough a OcaliteO pad and the sol vent renoved under reduced

pressure. Wﬁdtﬂm oudute wassliredaad healed at 80/ 1Crer AW The ceassipa waét&*lslwedt her to

e A ROt T 8 oD ol o
Met h_y~I - NexGragtedl vatredig@gkethir (hego |cnf) Zh% cbmbined organic extracts were

t et rahvdr onaoht hal en-2- yr| meg h am @et fo(lrbo i s acid hydrochl ori de
2- ~N- t 3enMashediwitiy waler )-1!'11643( SP.) asktheisqlyaatwas svanqrﬁteg

ti anht hat t

2- (N benzﬁe@ﬂa%&r{g)m?%e-%?d F{g%? - p eny ﬁe%bx °8. ﬁg/dr onapht hal ene
(0_375 g; ghwapatogcaphydsifich, ejuting \Fiﬂope(sdeﬂm)etlher (bi pMEEOre)-ethyleacelidecn )
being stirre er nitro dded.a n bor on
tribromd 5?131 tﬂﬂ&%’ﬁffb ‘f’o'f'ﬁﬂ‘é" W&S :Pﬁa)mn éﬁL&é@ P%ﬁg sol uti on was
stirred ats@@p® fiHluRPidNINE ‘ 4 halB

al ovhol (5 c
pressure. - YIHE @ uary 2003 WO 00107978 PCTI EP99/ a5477 28

treated with h%@&&lh% Sfé’tﬂ?t &gﬁM" a@_%e & Xﬁdg{éng‘asggt‘p%?ﬁh cm) and

stirred at rpomterrpera ure has W th
pot assi um reaphtictend-2;ylrdethyt) ehindmbthyidadroxyite (1 1) ireettlylaldohatesicm?)t h

i or) navesaudCy Sofo St ban R RSP oS8 e BhSiier
reduced prixepé as Hatsd B0 BC QEMStinliRPfoP 3 M. f@d d@:hl(rmbltﬁﬂm(l@thﬁéﬁft%r aphy

[silica) eluting with ethyl acetate-heptane ( )] to yield the title
conpound (tbe 20Xeg) was remdvasimndsirireducedepssite yo affod thertittwPempound (99- cy

dohex~ oxy: ahe 4-di hy pht hal.ene T i, xtuye- pf

2-{ N benzﬂ‘grt? P“E%FWS '%Ph% %fﬁ%‘ ng@oslt'vﬁﬁgﬂ%ﬁﬁi-ﬁij%dgonapht hal ene
(0.53 9), cydohexanol (0.26 cm ), triphenyl phosphine (0.579 g) and
tetrahydrofuran (20 cm), was added diethyl azodi carboxylate (0.35 cnm) at
rogm tgnpeTtmbH@uin$fcperph asmnids (Exgmples mwmefm@néarﬁmn a\/'amlaerrﬁaedr ;Jnder )
reduced prgssure e-Ccr ifie CQ chr omat ogr aphy
Lot oa, P diannie aarrsEoiipe daaefle YR sndoidte G oaRas Lo T e
conpound (0. 442 g) as a yellowoil. C The titte~ oorrpound was prepared from
2- (N-benzy, | ANl R%ﬁg'l_ N6 1(4-

cydohexy! 0’5(%%1%& nmﬁ‘ : &W@%ﬁ‘gn’géﬁtﬂﬁgﬁ%kg 2%%%’?3?‘?%"9{”13 Fﬂfocess 1; m p.
> 210 C (de&anmramamﬁhélemﬂeylhmﬁ\ﬂ&m(nwhﬁ)hwmﬁo@laﬁxarrpl e 33:

ci s-N-Methy!-N-(6-DbenzyAoxy- 4-tetrahydronapht hal en- 2

yl met hyr| )maﬂq it ﬁ&.ﬂ%@dﬁﬁgﬂéwfﬂy%%%m ori de
Example 3; Lithium cis-N-methyl-N-{1-(4-fluorophenyl)-1,2,3 4-tetrahydro-

naphthalen-2-ylmethyl] aminomethylcarboxylate; m. p. 177-183 °C;




ci s-2-{N-Eenzyr| net h~Aani no) ~net hyd- 6- met hoxphen~ - 1. 2. 3 2/-January 2003
tetrah_ydronapht hal ene To a m xture of

ci s- 6- met hoxy- 2- net hyl am no- 1- phenyl -1 (2, 3, 4-tetrahydro napht hal ene (3.55
g, prepared according to Process 1 ), triethylamne (3.12 cm) and

N, N- di met hylofodhoreagn de” (40 cm ) was added benzy( brom de (trEPnesd)s. The .

m xture was warned to 80 C and stirreggfor 2 h. Upon cooling, the solvent

was evapor@gggvéjﬁgeggr@m.?eg}zg)&essure to afford a brown oi (. This was
purified by “colum chro ography [silic~",eiuting with petrol eum ether (b.

p. 400 O &mmm:émam c:s-l\imhvlw-eﬁ‘ mﬂwxyhamdnwl—é.zcﬂmmwd(r@. 52 g) as a
tight bromj}gl}j‘ ch st?. l dif.ied % ol 27 January 2003 WO OO UT978
PCTI EP99I d¥} a%\ y(l’rpe Z)aﬂl‘"ho’f'ﬁ of A€ 4 tet-~a~ ydror| aphmal eng This

conmpound \m,méwggd(mq-gogm Bg to the procedure outlined in Exanple 3~,
using cis-2-(N benzyt et hyt am r vo) net hyl - 6- net hoxy- 1-phenyl -'1 (2, 3,4-tetra

hydr onaphtixdmple Si4 ithiven §'§dY1ﬂQﬂ@!|ﬁéﬂeﬁ4rfh40f0Rbenyl)—6 methoxy-1 2,3.4-tetra-
cis-2-(N z=I|
- 6- benzyrl ro'?pﬂﬁ{g#r?%ﬂg%gﬁ%w ?m\qr ona’ﬁw?tﬁal ene To a m xture of cesium

car bonat e lﬁ.].p_O@QQ‘)SZ o mt&él.omeszmmt g.2am no) met hyI 6- hydr oxy
1-phenyl -1 (2,3, 4-tetrahydronapht hal ene (600 ng) and N, N~i i met hyt f omaam de
(10 an') \Eegmﬂs&l%mmﬂv mﬁﬂéhé'h(ﬁ "2‘98‘%1)9“1‘%1 P&sttetratydm-xt ure was

war ned fo Ea?é}ﬂzydnéﬁ‘ afiftiorke yl g et% ling, water (50 cm) was added

and t he aqueous mas xtracted w (2 x 50 cmf. The conbi ned
et her ext rms&semésv\ﬂdmnmm water (30 cml), dried (NazSC~), filtered

o1 Thi s Tiampler L BHAEGA A Me AR ARRNER SRR bl ety
ggtrol egrr},gfghg{a@pg?mé@@@aﬁndmymwmb@me (15:1 )] to afford the title
mpaun

as a Il%&d’ellowml O
ci s- 6r Benayd lbx1\3¥1213?e‘f¢1v0@$1ﬁ\(¢d0'1 wil)'1378.3. 4- t et r ahvdr onanht hal ene

Eiyé” (Z)C? :\SWQ@I o e eﬁhﬁ%ﬁ Y4 RuotPrhiPB-tuoromethyi-1,.2.3.4-

benzyl oxy -tateatyeion aplwtt?alé*w-wmémhdrma@hylbabemat&nwpm?n A2 °C;
di chl oronet hane (15 cm ) was added |.~chforoethyl chtoroformate (0.085
crn'). Af trasitiveiion ESh(MEHY$86-2 enperature for.30 nin the nixture was

al I oned t f 5 h. The
di chl or on%%@bvt%s“ '@\%%’?gy— ﬁ{fﬁ ﬂéﬂ’a@g‘ﬂ'@‘é@bgﬁ%@@lﬁ@eﬁw ? ‘f al cohol
(20 cm) \Aasatadldmhphﬂhﬂiemm;wmemyu/amuhmaeethylcatbomatbux for 1.5 h before being
al | oned to C oI ture and evaporated to dryness. The

iR Epf il e i

resultlng th ether to afford the title conpound as a

white soli Qjﬁﬂ@_j@ﬂhﬁhﬁaﬁzw Rieﬁxw\lt\qm(humhu&bﬂﬁamrszmet&xy 1,2.34-
oxy- 1- phenyl - 3. 4-t et rah~rdr onapht hai er L2yl net hy~() am nor'nef hy! |

cachox~r| aet@armdewmm%awxmemyu aminomethytcarboxylate;

cis-ti -be X o 1- phenyl -1, 2, 3. 4-tetrahydro napht hal ene .
hy.drochl o] leugu)s{?'?ngngllﬁgt gd ‘described in Process 1 27 January 2003

Example 11: Lithium cis-N-methyl-N-{6-ethoxy-1{(4-fluorophenyl)-1,2,3,4-tetra-
hydronaphthalen-2-ylmethyl] aminomethylcarboxylate;

positive ion ESI (M+H)" 372.2.

'Example 12: Lithium cis-N-methyl-N-(5-fluoro-1-phenyl-1,2 3 4-tetrahydro-
naphthaten-2-ylmethyl) aminomethylcarboxylate; m. p. 159-161 °C;

positive ion ESI (M+H)* 328 4.

Example 13: Lithium cis-N-methyl-N-{7-fluoro-1(4-fluorophenyl)-1,2,3.4-tetra-
hydronaphthalen-z-glir_r}gthyll aminomethylcarboxylate;

positive jon ESI (M+H)® 346.2.



WD 00107978 PCT/ Ep99105477 30 Exanpl e ~ was prepared from/etampry 2003

ci s- N-net hyl - N- (6- benzyl oxy- 1- pheny!

i,2,3,4-tetrahydronapht hal en-2-yl met hyl ) am nomet hyl car boxyl ate using the
met hod described im Exanple 25; m p. 200-210 C, positive ESI (MH) 416. 2.

NEt hods si o that of Exanple 33 were used to obtai perapsbhiserr34:
's- I\I-I\/E%W” [ ~2. 2-di net hvl oroa\{koxv~~1 henyri-1 _2 3

4 t et r ahvdr onaoht hal en- 2~ y~] aminomet~, ~xy~i ¢ acid hvdrochforide; m p.
151-t55 C; positive ESI (MtH)  396.4; and ~xanpie 35: cis-N Methyrl -

(6- cycl opExampleEt 10 ithiukn BBQ\Dh‘ietW-N—@ ﬁhdr@h yiA Z@4R§ﬁaﬁ¢'ﬁrba| en- 2

yl met h~a)i *am nomet hyr| car boxyl i c acid rochl ori de; . 173-177 C
posi ti ve faphtpaten ?M‘HF‘“YQ@G“@"‘@M%@XﬂGte - @NBM&MC N-(5 phen~~5 6 7

8-tetrah~ %@%‘3’8?.8'&5%3"{"2@?7’% 1. 3] di oxol enet hyr|} ami nomet hyl car boxy~lic

acid Srdr ydr ox)r- 3. 4-di hyrdr o- 2H napht hal ene-1 rone A

m xture Oﬁxﬁngﬂmmhmc&mmwﬂﬂw&mﬁirem ne2 31btdirdl) and 48 |
agueous %‘(’jro romc acid (60 cm) was heated udder reflux for 18 h. Upon

cooling t Hmebyl) aminamethylogrbexylateias added and the resul ting
aqueous n@s 1@(;?@5‘%}“6%&@3‘3@“#) ggg te (3 x 100 cni). The conbined
ere

extracts we Ired 250~ d an evaporat ed to dryness to | eave a
br awn povﬁggmgl_‘él:ﬂ_gi Lithginn erswwﬂtyi-sle(ﬁ-éthm-&@h'enw—t Rj3 ptdteatgtiter d the title

7087 b nyripmstalbe 3yl Bt rarbrdates m R 288 240 G e of
6, 7- di hyg%aﬁﬁ%gﬁmnﬁmc S-Wme W@ Lesheog- ?Fz;%tem@ﬁ}ﬁh' or orret hane

(0.549 ¢ ahd acetonitrile eated to feflux cont i nual
stirring naphﬂmlm-zwpnﬂtfwbemmemﬂeammahe: ny ps d8p208i°h was fil tered

t hr ough a Jlte was th ed f r wth ethyl
acet at e ?%&@Hf%j— &Qﬂ#@ﬁﬁ&“iﬁmﬂ?ﬂﬁﬂx% Qﬁ‘@'d}‘jéﬁj ‘S(S?t{ﬁ‘mdm‘

chr onmat ogg nglrﬁéﬂlyﬁblﬁddhﬁb tdrboxyidtedanuary 2003 WO 00109978

PCTI EP99/ 0 477 3I i chi oronet hane) to afford the tide conpound. C Exanple

36 was prRgsitivedon ESH(M+E) dTfstdr 04i H- napht ho[ 2, 3-d[ [ 1, 3] di oxol - 5-one usi ng
AU R IR B R34 53060y Tie e e TOTR: d-iotf0S1 1 Ve
hydronaphttialen-2-ylmethyl] aminomethylcarboxylate;
m. p. 148-150 °C; positive ion ESI (M+H)* 370.4.
Example 26: cis-N-Methyl-N-[6-methoxy-1-(3-methylphenyl)-1,2,3 4-tetrahydro-
naphthalen-2-ylmethyl] aminomethylcarboxylic acid trifluoroacetic acid salt;
m. p. 96-106 °C; positive ion ESI (M+H)* 354 4. _
Example 21: Lithium cis-N-methyl-N-(4-phenyl-3,4-dihydro-2H-1-benzothiopyran-3-
ylmethyl) aminomethyicarboxylate. Prepared as a brown froth, according to the
generic protocol from commercially available thiochroman-4-one;
positive ion ESI (M+H)* 328.0.
Example 22; Lithium cis-N-methyl-N-(4-phenyl-3 4-dihydro-2H-1-benzopyran-3-yi-
methyl) aminomethylcarboxylate; prepared from 4-chromanone; m. p. 207-210 °C;
positive ion ESt (M+H)* 312.4.



Exam-~e 3T: Sodi um 27 January 2003
ci s-N-net hyrl - N-~6- (2- phenox) t gt hox. .yl -1-1aheny~l-1.2,,,i ~ ~~y
ronapht hafen-2 yl nmettsy 1 am nongt hvl car boxvl at e
- (2- Phenoxyet hox~r) - 3. 4- di hydr o- 2H nai r aht hal ~n- 1-one A m xture of
6- hydr oXy-w8o4amtstey dr o- 2H napht haf en-1-one (2_5 g)) 2- phe®6XFEI¥F477br oni de
(3.4 g) and cesium carbonate (5.5 Q) Were stirred in N, IY-di met hyl f-ormam de
(15 cm) @ ithiumd Of Sth i i X gdyas al l owed to
cool to roomterrper ature and then d| I ut ed vvlth wat er (15 C . The aqueous

Aaphthales : RIEROANO x 50 cm ) and the organic
extracts were vvashed vmth aqueous SOdI um hydroxide (1 M 50 cmir, water (50
cn) and then hydrochl oric aC|d (2 M 50 cm). The organic extracts were

¢ ; enyi o4 goivwe under teduced pressure to afford the

crude product V\:hl ch was sy ended in die ether and filtered to yield

the title conpt¥i hﬂa@ﬁf Cq?ﬁé‘qq &I"’é gi)%fﬁﬁ EQMFBV@?‘)'S o4& pr epar ed
fromb6-(2 o I i to the
pr ocedur egp‘%%scrl [} Bﬁgégggagmmé%(?ﬁ%mf?aga ag%@?‘?ﬁ‘g{. t&% (MtH) '

446. 4. Si mdgaekqanuﬂﬂmdead tetatydﬁ)fumpl(é M 200c6m?) NvMea Imenod of approximate-

| -N-[ 6-(2- et hox henyl - 3. etr

naph'E hal( ewgk&a@@?l&fm ‘Y‘ii't)‘ﬁ%‘ﬂ P}%é\ﬁdgfﬁ ?'5"‘(% (?“5?5 Slirdfopai de:
positive gatheEdh. @X&l&ted%%ﬁeéus Emamnkmn%ﬁhnde (200 cm®) was added and mos

[ 2-ci s-N-Met hyl - N-~6- met hoxyr - 1- phenb5r| - 1. 2. 3. 4-t et rahydr ona~ ?1 %"Penz yl rne

t hyl ) ~ anpﬁ@pgegahydmﬁx@na@ﬁdlﬁgl@ﬂmyqqqr a@dqged pressure before the residue

0 A5 0TS0 A o e

ani no] pr oaqmis&:oﬁtpoaeni waglextrarfted with ethyl acetate (2 x 100 cm’), dried (Na,SO, ?]

ci s-6-net hox - 2-net hyl am norrecL X(iﬁr Ehen -1,2, 3, 4- tetr&%édronapht at ene
hydr ochl oﬁn‘él €(§0'!ﬁ5‘t as [eRYeGEHdRI (B %‘?f%ﬁ‘é’fﬁéﬂffﬁ 0 Brysdey lejgermayedss 1))
cesium cag@gﬁgte (5.13 g) and N, N~iimethylformam de (20 cnl) was added

met hyl - propionate (0.35 cm) and the resultant mxture was stirred
at 75 C f Bz StaftingTrom 4ﬁmewpwmmmtamacummmg pracedatesenper at ur e

and wat er 0 re t t was extr cted with
di et hyl {‘fﬂﬂa‘g’z%ﬁ% dﬁ?f"(? g‘ ds-r‘?he"ec?)ré)lé{ggesosr i&a‘ﬁ?i‘“ﬁﬂ’m&‘@ Wéfe washed
Wi th wat ebb(airﬂéa ﬁrrtTa)1351ﬂ3&dcimm,|am&mwhel)‘smwnt was renoved under

reduced pressure he crude product (1.11 g) was purified by colum
chromat ography (basic aliimna, eluting with toluene-hexane ( 1:1 )] to

afford th  inldife S8 TRAE AV Fndk N J123'§6"798-b8ho(NH'|)368 4,

g i) " agbokylatenyl 1, 2, 3, 4-t et r ahydr onapht hat en- 2
-yl nmethyl) am no] propl onate usi ng met hods describe in Exanpl e 2~5. The
product was re- predpltat ed from di chl oronet hane-di ethyl ether; m p.124-129
C, positipnegql oicardd 4. Exanpl e 40: Bertzyr) cis-N
met h~A- N- e o- 2 3 4-tetral ydrona_pht h2-vl net hvl |
am noacet at e _hjad aomhlluosr oﬁbtdghpnvlgh@sphorylpr OPIONIC acid chloride (12.40 g) and

noacet at AN gRTS I SRR ety 2t 0 GG AT R il 57 o
nd benzy FO R o b BB e S "‘*“@‘ ARG, ST e
(10 cm) &Qﬂ(;mf)loveed pedied af tht The taction wa@@lnwedhe\«ammemoms evapor at ed,
and the r ?esnllggrature and stirced for a further 12 h before it was quenched with water (40

cm®) and extracted with diethyl ether (2 x 40 cm®). The aqueous portion was

acidified with hydrochtoric acid (5 M) and exftracted into dichioromethane (3 x 40

cm®). The organic extracts were dded (Na,SO,) and the solvent was removed under

reduced pressure to give a brown oil that crystaliised on standing. The product was

re-crystallised from aqueous ethyl alcohol to afford the title compound (3.96 g).



taken up into water (25 cni) and extracted into di chl or on&t #gnvary 2003 25
cm), which was dried (NazSO,) and the sol vent evaporated. The crude
product was purified by columm chromatography (silica, eluting with

petrol eum ether (b. p. 40-60 ¢ -diethyl ether (1:1 )] to afford the desired

conpound as its free base_ This was taken up into dicht %M% and
conver t edVP8RE hydr ochl ori de salt; gosi tive ion ESI ( L3, 27
January 2003 107978 PCTJEP99/ 05497 33 Exanmple 41: n -1 ht -2- mnino
— L .ﬁiﬂfé%g@ﬂ%@%é@imzvl Cis-N-(6-methoxv-1 ~~~rl-1 2 3
4-tetrahyrdro ator- b EMm. A6 WK W i 3
ci's-1al - met hy?-é(r\ﬁ&'e‘fﬁ%"t %‘2‘?9’“ L1‘%"|3'hi i phbid 4ﬁ%¢gk'gﬁt§ﬁa%ﬁ%'ﬁ?%%&%‘t)hyl )
anm nocar wasyaddesl pptafiemesh asrtaws (10 e HA0hnig)oths midthre MasOstmp)d uader

di ssol ved i,n di chl or omet han 2 rn.) under an atnosphere of njtrogen,

1- cht or O%FWP"C%PBF%C# ﬁi‘f‘i f‘%b?‘z%ﬁé‘?ﬁ ﬁﬁ@ﬁ%&aﬁ%ef‘hgmﬁf’f’u{% iffeationeat ed
torefl U%hrfoﬂ{;h 4d% of hiRaMeeVAHY thePsolearR RIsabrbvBE RIS RdlibEd PRssHRY ng' on of
1-chl oroet hyl' chl orof ormate (0.254 cm) added and the m xture heated to 100

C for a Vielhthe titdgpmmpanidi (3$9 gt hyl al cohol {25 cnl) was added and the

m xture E&t Eg.'ov%r%i[g_gt. Tger ﬁ_a‘l vegt was then evaporated and the residue
purified chr omat ography [using a Supel co A8Z+
col umm; gr adi FoU-@-ndpiy)butdnoieacid {8 52@)) was ddded Pblyphobpticiidaiid @sEat
acetonitrile all treated with 0.05 % aqueous form c acidj. The fractions

cont ai ni §dapd e mpdure waslisrad AL fgrid hyldiedenstion; "Ea%ldeﬂ dilateghwitind t he

| ati | ' b Qe [ L. 4 ;
bosit1 ve WAl (0 BTN i AL Qi YdoRhititaie B 1 GRIDNGraill 5 T8
added t o extracts were washed aithywater, aqueous sodium hydrogen carbonate solution (0.5
is-N-(6neth -1-ph -1,2,3,4-tet d ht h- 2- y| pet hyl
glm's nocgar mﬁl!c‘?(a'%l‘ﬁn ﬁgﬁﬁ%‘éﬂlaﬂf‘?ﬂ'és g gg‘r a e?lsn‘g‘?qﬁ’?t It ?ﬁ%&ﬁgi‘ g%ﬁ%)(‘@rﬁp&nd
hydr ochl %%@s&ndﬁ.tc&uﬁéhrém&@d)_ urkied ré&lreelf!ias&wuee &l dffdrd the IieLondl@en gas

(1.5 bar) overnight. The mxture was filtered and the solvent "evapor at ed.
The resi dsanegidthatsaliditied dnstanding808@mance | i quid chromat ogr aphy

(condi ti gﬂ a ABRE AU - USRS PSRl 1E8{Ld W th

hydr ochl Gri M ); positive ion
ESI ( MtHhyd®hiodide Exanpl e 42: Resol uti on of Racem c¢ Et h~, ~f

cis-N-nethyl - N-(6-nmet hgxv,t-1-1~~r | -1 2 4 .

'Itzit f alhydr odapﬁt‘ﬁfngﬁ ob iﬁ'hﬁ‘?lzﬂﬁﬁéﬂ@%mij;? (399 Ef'é)ef‘ﬁg"]egy@fﬁt“@ of
anpl e > dBAHISHEY: n 3

1,2, 3, 4- ll%ﬂ -)'%é?giﬁ‘zighteﬁg(? e?—‘g-@?/ﬁ‘@et hytl~ aérri n?n\gi%'ylfs(%?g?g?(?th {e, was

pr epar ed aleohot $Oran™) eastteatedloselfiue fori48 Htawas hea allowed fo &pol &) romms t hen

resol ved by chiral 7 Japuary 2003 001 07978 ,PCTI EP9 d 34 HPLC
using a &?‘fﬁp‘é’@ reaj\dééf)a%o a %?ﬁ%?%‘?&?rfe%é:ﬁgpﬁssg%%%' @lehcrﬁ xane
(2- pr opangls)adddd:adld the rémbin@tyy pRdrearlired- 18 Wwadbxtrated intoraRig other (The
fractions containing the two enantionmers {4.86 and 5.83 nm n) were conbi ned

and t he wolMxemidsThepaueansdayer was bariher extactediwidh dishlopmethane (2 £A80 pf g
(-y-4: f-Jabithi | S - k= <
41 et r an A SRAD Y B BEbabrrbtdo B D i 0ER e S0 Farts
concentrated under reduced pressure to afford the title compound as a pink solid
(3.59).
E: Lithium cis-N-methyl-N-(1-phenyl-1,2,3.4,5,6,7 8-octahydrophenanthrenemethyl)
aminomethylcarboxylate (0.20 g) was prepared from 2{N-benzylmethylamino)-

methyt-3 4-dihydro-2H-phenanthren-1-one hydrochloride according to procedurés
similar to those set in Scheme for Process 1. The only difference being that during
the hydrogenation step pge of the aromatic rings became saturated; m. p. 164-166

°C; positive ion ESI (M+H)" 364 4.



{-~Ethy! cis-N-methyl-N (6-nmethoxy-1-phenyl-1,2,3,4-tet rﬁﬂﬂﬂ?%ﬁﬂq:%al en- 2
yl met hyf) am nonet hyl car boxyl ate (0.58 g) was hydrol ysed as described in
Process i to afford the title conmpound (0.51 g) as an off white solid; m
p. 173 184 C (froth); positive ion ESI (M:tN)' 346.2) [a)p (MeCOH) ¢ = 9. 26)
- 241. 2; ﬁ ﬂf? Ie (2-4: (+)~Lithium PCT/EPII05477

ci s- N-rrethy rretho ~cy- 1-nhen5~ 1211234tetrahyrdro

~aphf hal e

ci s- N-net P

am nonef hg mehlokide roI ysed as descrl bed in Pr ocess 1 to

oo el %&8@&"&%@@ &wsﬁ? W33 Benfcf 2 Skl ot 20, 4.
NOTE:  Unl gsein Pf_l&%ﬁﬂm%tﬁﬂ&&fb%&y@ie' (00¢§ epFes 'ifx‘sﬁ\gﬁtﬁé fRlethaiB dRsEsed #ed Usi ng
the chiral H techni que as exe |n | e 42. The subsequent

hydr ol ysi ?ro¢e$hb0ﬂlé>@mm‘eﬁglﬂ Md@@h%(%/craﬁdv dedrnofassivny hydroside was done

onanti onot L0 BEPEY EEnS FRE 5ok iR wds Roabt R gk af85+C e L1, (fon
{ 6- met hyl c&olggﬁ f0yd atboolad Rinicved dindeariaube] presdud! didiviited 0 cm ®) was

am nonet hyl c oXx~ 1~ ate; prepared fromthe enantionerica pure ester

(ret ent i oddpdeThe aguepusimixture “{aé]“@sf‘ﬁé@!‘ﬁ' ethyd agetate (P x ° 100‘25830'5!@ﬁﬂl e )-23:
~) - Sodi t
)2 304|t gtmrvg 4 (ﬁgr o%h!%Jﬁfhigﬁ‘gn @?Mnét'ﬂ% §~ gtrrﬁt%grlr'g?ﬁyreg%?%’o&r\??gf €, prepared

fromthe énystaihsatmn foart Inyethyiralcabel-diet{yt ethenpiovidedithestitte cﬁ)rﬁﬂouddrﬂs al[a]o

o pl o~ e 4 Q.07 el A Felsgponyosive W Oy A2 175

~t Lay ron~~ht hal ~n- 2- net hy~~ am nonet hvl cart ~oxvl ate; prepared fromthe
enantionericafly pure ester (retention tine = 14.40 mn); [ajo (MeOH c =
a.29) - - S_uasadseotaapeév(as 17: (+) ~- Sodi um

ci s-N-nmet hyrl-N=(&-p

Atetratl y%%?&g@%gn y i ot epar ed
fromthe sfinshiiparRidsathi-atioRvIRSd sétedriden m.tp. m2-21&807&b5ﬁv@)|on[ aJ 0
(MeOH, ¢ = 192. Exanpl e 43 Resol ution of Ethyl N nethyl-
[i-(4-fl ucﬁ%p(Mé‘hQFi)zﬁszt rifluoromethyl-1,2,3,4-tetra, hydronapht haf en- 2

yl met hyl ] am nonet hyl ca~oxyl ate. The racem c ester was separated by chiral
HPLC on aChlraceI Q) 250 x 4.6 mncolunn (J TBaker) eluting with
M ) T 1 e 3 .

hexane- et fple@ VNt hplof : X [(-]-enantioner
retentlontl : 1 S§, | oL T | | = 10.75 mns]:
hydr ol ysi $& a0 AP ATRARS 1 5< { -

N- et hyl - N-f 1- \/\,(4 fl uoro~ pt~~~r y~I ~trifl uororrethl ri -1 2 3 4tetra

yr dr ona~pht hal en- 2- yr| nmet hyl ] am nonet hy~| car bova ate. m_ p 161 164 C
positive BsI2-(NBenzylgethviaming)methy4-t h ) £ anpl e

(J~-8: (+g(a§k! f%_ﬁ_lylum N-rrethy N-[1-(4- quorophenyI)~-6trlfluororrett~r~ [

.2~3,~-te - pht hal en-2-yrl nmet hyl] am nonet hyl car boxyl ate. m p.
167-169 C, posiThi a/€adisd ({4 PTY, sBREd aixtidy ¢ d-Delgfithi@n in Hexdite (1.6-M0232. 2.

Exam pl e 44:
cm?®) and diethyl ether (25 cm®) was added 4-bromobenzotrfiuaride (7.8 g). After a
futher 15 min, 2-(N-benzylmethylamino)methyl-3.4-dihydro-2H-naphthalen-1-one
hydrochloride (prepared using methods described in Process 1) was added portion-
wise. The reaction mixture was then stirred for 1 h before being allowed to warm to
room temperature and then water (50 cm’) was added. The organic layer was
sepacated and washed with water (50 cm®). it was then extracted with hydrochlaric
acid (2 M, 50 cm’) and the acidic aqueous portion was basified with solid sodium

carbonate and é';f?acted with dichloromethane (100 cm®). The combined organic

extracts were dried (Na,SQO,) and the salvent was removed under reduced pressure



Resolution of lithiumcis-Nnethvi-Nf - 27 January 2003

envi -6-f2. 2-di netfl vfpropvl oxvl-1.2. 3.4 gt~~dronapht hal en-2_-yl net h~yr ~

am nonet hy~, car ~ox~l ate. The racem c ester was separated by chiral HPLC on
a Daicel Chem cal 4ndustries Chirafpak AO colum (25 x 2 cm) eluting with
2- pr opanol ; Sm% enanf' soner retention tinme 7.0 mn, (+~enanti |9?}‘re retention
tinme 8.0 dr ol ysr s of the esterﬁ af f or ded: Exarrpf FETEEIPTT

- Li t hi umC|s N-neth

- phenyl - 6- to aff Qtddhﬁ@k;%ﬂ”ﬂp@ﬁ% ppAyplogressily_ ¢ et r ahvdt onaaht hal en- 2- vl net hyl |
am nonet hvl carboxvlate: m p. 168-170 C, positive ES1 (MtH)r 396.2) [ajo
(MeOH, ¢ B:lteditle compound vais pregared mml%m@epzﬂwmm@mé&ym 14-

i . ( - PGyt 2 P o Bdydio 18 T ppecues
ani nomet hﬂds@ﬁﬁé@ﬁ?i‘ﬂx@ﬁ\glesrﬂ afid 24.80wad kolateddas hivitite sofd; .G‘Nksrﬂsﬁ%eloc (ajo
(MeOH, ¢ =1.49) = + 17 ., ~loni _na: cDNA was generated by PCR

acconl i ng %‘Wﬁ@rﬁ'ﬁ&ﬂ'*ﬂeé@ Pbed by Kim K M et al. Ml. Pharnacol.1994,
45, 608-fi17. Sequence was vetified by dideoxy sequencing using the ALF DNA
sequencer T~" (Phar maci aj and cl oned into the expression construct pcDNA3
(Invitrogﬁx)amglgzt_}tci e O nheariyd fr Hdthe

was perforned u5| I%a phosphate technl que as descr! bed by
Sanbr ook, 2UONEYICAMONINAGIGIYGOAVNG O onl ~g: A Laborafory Manual, Col d
Spring Har bor Laboratdry, Coi d Sprr ng Harbor) NY. slag ion: Stably
transfected ceI | s vvere seI ected for 1 week |n growth medi um contar ni ng 1
n«g cnr @ﬁ . ] : € ': 1 A Gl ¥, - %

positives ed i neI y as descrr bed bel o p~ Qul tur9 condr tions:
Cells staé@%ﬁé&”@éﬁﬁ%ﬂﬁhe hAyT-1 b gene were cultured at 37 Cin a 5 Q02
at nosphere in MMnon NUEE:sMW b&iA inlethiylachin ymatiyl-b-Hydrbop ) -phenlel P 04-

Geneticin (0 o) and suppl.emented with 10 % Fetal clone i i

(Hycl one) t€ WVHmﬁah@é'eeal(P@Péf% qeseribeinduample 4 anddarample @240
ventil at e% @’5'@" gh ity Ras NaRDin IATEEAST o?o,ﬁa@%ute&arforcby

trypsi ni sat en coan uent. “ssay Procedure: upt ake
st udi es wanbydridat(¢®8i qm’%taweidlde@ Heoipewsis¢ {7 thix0solatibn andotive medﬂt@ntmxtxhe

Cr anspor ¢ peared gl 2tk e Soind fickusilio Vgt Bioar eirerate iy,

(HESS) pr evRiPeRas ﬁleﬁzstlﬁeé%@uﬁ%(éﬁ?ﬁréthw i 1S APHETEGLiAY Poakill nicPiaflr ! est
conmpounds 27 January 2003 WO 001Q7978 PCT1Ep99105477 37 dissolved in

0.200 cni (%6sw)). ﬁreteéyltmrr@xliurewaa%iaa@@d with dretipyl ethem(%m@@ g @nd addition

of ['H gl bati on

conti nuedn%o(?o'g@ gh igé%oﬁﬁét&e(y%d%ﬁsqﬁﬂe Q&Nle erm na e%}gtl)'lt'/‘a\%gshr ng cells
with ice~ oécﬂroblES&‘edoefedbeaffmmm @f83xyjoettich wrasqiuaﬁmﬂ laﬂdoltmmn of 0.200 cni
scintillatjon oodctai]| _.to each wel|. Plates ed with adhesive film

shaken toCBW%Q@%\MS@'@@P@%ﬂ%%ﬁ?ﬁ?%ﬂ@&?@%égﬂ)i fa vetddheddanting in a
plate Cou%ﬁrggund 5@5@ ﬁgél %ygb%vé%ﬁa_gmme“aq@bmsed using standard curare

fitting procedures t
B; cis- 2-{N—Benzvlmethvl amino)methyi-1 nyl-1.2,.3.4-tetra dro

naphthalene
Benzene boronic acid (301 mg), tetrakis(triphenylphosphine)palladium(0) (65 '

mg), lithium chloride (238 mg) and aqueous sodium carbonate solution (2 M, 2.25
cm®) were added to a stired solution of cis-2-(N-benzyimethylamino)methyl-6-tri-
fluoromethanesutfonyl-1-phenyl-1,2,3.4-tetrahydronaphthalene (1.1 g) in 1,2-di-
methoxyethane (60 cm®) under an atmosphere of nitrogen. The stired mixture was
heated at 90 °C forids tibefore being allowed cool to room temperature. Water (100
cm®) and ethyl acetate (100 cm®) were added and the organic layer was washed

with water (3 x 100 cm®), dried (Na,SO,), and the solvent was removed under



pl C~ value for active conmpounds (where pl C- is the negati 2% Jangaryi2083n of

t he ooncentrat~on of test conpound causing 50 % inhibition of uptake). G
Results The conpounds of the invention selectively inhibit the glycine
transport by the hupman G yT-1 b transporter as conpared to the human G yT-2
transporter (the nol ecul ar dopi ng and functional expression of the human

G yT-2 tranWeomees s i s descn' bed by Morrow, J.A et al_ FEESTREPYEHT ' 998,
439, 334-340. . The pl C- val ues of the 23acemic materials and of the -

| evor ot at or yedycedtiressure. Bie erude prdoct (998 nagiskas pwifiedibycalmphahirdmatss, ~, ~

and 34 (the chiral..seperatia Whi IS SEl i es 424) are
given i §1 Tatﬂrﬁpqy silicg, i ‘j‘éﬂ?d'& to%gg—%l %?%é‘é‘@gﬂb@ﬁ‘%n%%ﬁwwﬁsk 1:
| nhi bition Q;s;gé %yrmmé IRVESQNIHE 417.9.

EXAMPLECOVPOUNDpI CSo( +/ Li t hi um ci s- N-.met hyl -

( 6- net hoxy- ﬁpﬁm@wnd(éxasnelpmay@smmﬁf@%&pem%?-yw’eew

o o Bl 1 AR B o o e
ani norri et hyjrecddaaxdédided Jn Exdtples 1-dad 286. Howsvak tidHis Shse once the

(1-{4-1l uorophenyl) 6-tei fl uoronet hyl -6. 91, 2, 3, tetrahydronapht hal en-2-yl m
et hyl | am ndWdfalysis acken yaarepple I%Mﬂﬂ"ﬁ‘iF@ﬁi“( cm’) was added and the

N- et hyl - gg‘glé
j-6-trifluor omat%%‘y%%p {eg Vtwg‘t(r“a o rné%tg%ﬁ ‘1 0Icenﬁ )fnglurlr%t H’“f‘]
anm nomnet hyl {E:hkifomﬁ;dtmei(\yljalmhewwdursdﬂnuﬁﬁ cm’®). This second extract was dried

013 e onel03ra0 BB R Yol elpresbici il toflchd ARS8 RNT hid V! ™"
Ci 5= N- et hy | CMktafis S o el Paestdidiet] %ﬂ%r?u&is@ieﬂ%dﬂ@ﬂ@&hbﬂﬁd 88a2-yl meth

yl) ami'nornet hyl car boxyl at e(+/ - ~- 23(+| -) - Sod

ci s- N- net hy (white(selidanhpd 210 %ﬂq‘e@moilhze@mfi%l (M‘é‘i)r%@af onapht hal en- 2-yl| et hy
I') am nomet hyl car boxyl at e( )-23(-)-Sodi um

ci s- N-net hyl - N- (6- met hyl - 1- phenyl -1, 2, 3, 4- 6. 9t etrahydronapht hal en- 2- yl et hy
) ani nonet izt 29y catieMetiyl-ABAptienyt-Gilikingn )-1.2.3 4-tetrahydronaphthalen-
cis-N-nethyl -N-J1- . 6di et hyl pr opyl oxy) -1, 2, 3, 4-t etrahydronap
ht hal en- 2- y 14PNV ARVRGMETICARIALAC MRRENYIILA () - Li t hi um”

cis-N-methyl -N-[1- phenyl 6- (2 2- 6. 6di net hyl propyl oxy) -1, 2, 3, 4-tetrahydronap
ht hal en- 2-yl met hyl ] ami r| - 0; net hyl car boxyl ate : 27 January 2003 w0
00/ 07978 PC AJ@EL24Nereyl-Nang R0 Ay

[t
derivative q E!l[]%r&ﬁi!ﬂ%’ﬁ[a' formJIat fwyY -I| WZ

A mixtuce of cis-5-(N-benzyl-N-methylaminomethyl)-4-phenyl-4,5,6,7-tetra-
hydronaphthalene trifluoromethanesulphonate (prepared according to Example 28A;

960 mg), tetrakis(triphenylphosphine)palladium(0) (59 mg). lithium chlaride (213 .mg)

aqueous sodium cacbonate solution (2 M, 2.0 cm’) and thiophene-2-boronic acid
(276 mg) in 1,2-dimethoxyethaae (57 cm’) was heated to reflux undér nitcogen for
24 . The reaction was allowed to caol, diluted with water (150 cm®) and extracted
with ethyl acetate (4 x 50 cm®), which was washed with water (2 x 50 cm®), dried

~ (Na,S0,) and the solvent was evaporated. The crude product was purified by
columa chromatography {silica, eluting with heptane-ethyl acetate (gradient 4:1 to
1:1)] to affacd the title compound as pale yellow-crystals (762 mg); positive ion ESI
(MeH)* 424.2.
B: cis-2-(N-Methylaming)methyi-1-phenyl-6-(thien-2-y1)1.2.3.4 -tetrahydro-

naphthalene hydrachlande
To a solution of cis-2-(N-benzyi-N-methylamino)methyl-1-phenyl-1,2,3.4-




R4 R3 ~N R2 Fornula | wherein .Zis (CHZ)", O- S, SO SOZ2bdamars2003 is 0,
1 or 2; Xrepresents 1-3 substituents independenrsy sel ected from hydrogen,
hal ogen, ~C,.~)al kyl oxy, (C~)cycl oal kyl oxy, (Cs_, Z)aryl oxy, (C~, ~ary(,

thienyt, SR6, SORE, SOZRs, NRsRs, NHR6) NHS, NHCO?s) NSOZRs CN, COORs and

(C, ~)al kyl ronatly subst Ituted with hal ogen, _,2)ar

(C, ~)al kym}gb"f’a(Cs 2) aryl oxy; or subst i t uent s at a %%W%Wﬁggl tions
t oget her represent a fused ;\gﬁ){aryl a fused (Cv) (:7ycl oal ky( ri ng or
O ( CH2) mtetrahydras6{2dhiepyl)naphthalena s‘h‘E’"ﬂ?'pﬂl?éfFﬂ@ (78rem's mheak |

opt § onal 14AECY Reffiaheq 9?%“’%%‘%@ 5 i ﬁﬁﬁaa%@%ﬁm )a!arké"
(C .,) al kglos k&) Hopise. Rﬁe@ﬁnﬂur@desmdeaud»wemmmm @on(

Ra and RO are |ndependentl hydr ogen) (C, ~)alkyl) 2) aryI or aryI at kyI;
o a pha helrebeinadiaatd tarelive Afles approxaisit s ara st b roaction

ani nomet *Hp%&ﬁ%i?ﬁ?&%ké e ISINAIEYR o in bl maRsE TG Z TS (O and n

is 1. 3. mnorre car boxyl1 ¢ acid |veo im2, wherein RZ
Is net hyldlmednﬁthmdummperatadmgdhe reslda'mwaamendakelwpmuomemyﬂ c acid

o oo+ 1ot b ebea 1 Rag aok (T Solveog o Al 19 alfo teliie) ng ¢ he

ci s-conf '&H\'p@hh@@lh(&wﬁ'uﬁéﬂ ARG Y @&EWMth@ut&ﬁdﬂﬁbr‘iﬁirif&é’ﬁngﬁoﬁﬁwrd' ng to
claiml selected fromthe follow ng | evorotatory-enantionmers: (-)-Lithium

ci s- N netiofy ESNMEH8BAREy - 1- phenyl - 1; 2, 3, 4t et r ahydr onapht hal en- 2- yl et hyl )

(b et ny gt S b Ceut ol RALL HEMEF WL Loyt 23
am nonet hetratadbonaphtiaten- 2«yﬁmc&ﬂ¢] amm:aeﬂdyhsatﬁwylafé (prepared from the

6- pheno 1- phenyl -1,2 t etrahydr ona | e
fam homet )r%mﬁ%wﬁ%&%uswgpmqw fd Frﬁ‘? 'N hocas ] athyl ool

[1-(4-f1 yoy. nsg%ﬂt%ﬂlq it 2 lJAMnyGPEB&M Lothtisn €2 #1, 0.55 cm3) and the geactnon was

tetrahydro am nonet hyl car boxyl at e; hi um ci s-N
met hyl - Natlowed tm#ir% f((qm Zermpmtlh?l pitepd hdhg yeaction was incomplete so a

:[al(ranF Lg%?ﬁvﬂb‘% gal it @qgé?tés %]‘p&fl va \7@@8%% anyﬁg)ér%g o%’gw’gﬁk t]‘iderdor use in
t her apy. and the mixture was heated to reflux overight. Upon cooling, it was patitioned
between hydrochioric acid (5 M) and a mixture of dichloromethane and chloroform
(4:1). The insoluble material that remained was isolated by filtration to afford the title
compound ((Example 29; 346 mg). Positive ion ESI (M+H)* 392.0.

Example 30: cis-N-Methyl-N-(6-cyano-1-phenyl -1.2.3 4-tetrahydronaphthalen-2-
ylme@hm aminomethylcarboxylic acid hydrochloride

A: Methyl 1-phenyl-2-{methyl(phenylmethyl)aminomethyl]-3.4-dihydronaphthalene-6-
carboxylic acid methyl ester

A mixture of 2-(N-benzylmethylamino)methyl-6-bromo-1-pheayl-3,4-dihydro-
naphthalene (11.44 g; prepared according Process 1), 1,3-bis(diphenylphasphing)-
propane (229 mg), palladium(ll) acetate (185 mg), triethylamine (5.55 g), methyl
alcohol (45 cm®) and dimethyl sulfoxide (100 cm®) was stirred vigorously until all the
particles had dissolved. A stream of carbon monoxide gas (Caution! Highly toxic!)
was passed through the solution for 2-3 min. The mixture was then placed under a

positive pressure of carbon monoxide and heated to 100 °C in a sealed reaction



8. A pharnmaceutical conposition conprising an am nonet hyl 27adaneiRm 2203aci d
derivative having general fornula | as defined in claiml, or a
pharmaceutically acceptable salt thereof, in adm xture with
pharmaceutical |y acceptable auxiliaries. 9. The use of an

am nonet hyl car box?/l ic-acid derivatives having the general Qs
defined in YOMPTE or a phar maceuti cahky acceptabl e salt thereo for “t he

f act CNS t t
ot oot hy 1t AST SUFGET 4,6 Fie AR 1as ol ot jeiter UPoar e Mok e
defined i n THiqiebus %n@oﬁ&ﬂrvméﬂ?é&éﬂl With AR TM]3 S do &ng?ﬁ&fmefor the

manuf acture of a nedi canent for the treatnent or prevent|

schi zof r eni combuiegst @deictywertcdriad (Na,86k) andhitered: The sflventpaisrexdpomated t i on,
f d t di i ke, Al Par Ki d

PL it s o G BB WS A b ikl BRI SR Ry

spasti ci ty, highRoRipRnd Thi§ RikiaRs Was reé?dvdcﬁwadsmﬁ%r%mblapmsmca

am nonet hyl carboxyl'ic' acid derivative of formula defined in cl'aim1,

or a phar nmiemgf\ﬂm wrcgmlsﬂm(b 5 40:60 Heretbyl, aoﬁf?éﬁ(%éﬂdo f;lff@rdtlhe tife eat nent
consi st 1 ng S 4520 phd “a%%?ai‘é'? %’ﬁ?'"}}d%‘?@%?‘ffif @mgﬁin her f or s of

i npai red com A D (AR AiA) 4teqal : r
Par ki.nson' s- and Hunti ngton's d| sease and of rruscl e hyper actl Vi ty
associ at ed gﬁm&stl city, nyoclonus and epilepsy. 12. A pharnaceuti cal

O on O 5 878 LAE SE  Slp ™

| as defined in claim1l, or
admi xture maﬂhﬁyﬂm@c&@om@l agd auetbyt esfee (A2 ig)i methyl aldobaol (ilﬁ@d:ni’plantihe

conal ot o TORRHIRRE AL . 28 3P0 B adhef oRPA o ShED I Aol B0pr . 9P

i mpai red copty deb@ittg StispehsioR wamgﬁﬁéwamo @udua@ﬁf&o%eﬂs au.%sbh@wﬁatﬁo
Par ki nson' s- and Huntington's di sease, and of nusc eractivit

associ at ed faf ## hs Pasnicoplag they sixturewas fews fugugh a PAwaDtcaltte® and the

2 QSY;/%ANL %ﬁ;&&xﬁls E‘/ﬁbﬂé%d 8 35&@%@ p@aﬁ%&%{fﬁg@e title compound (3.49

. AL AS. A% Arg, BSAL) o dawdite powdet.
(# #. oxoooooooo 3797 soooo ooz:oooooooooooooooxooooo779997779777999977779779

(#. #. 2?2277 % 39 e’ ??7?270?2°2?2?20°?0?200°?200°?20°79°270°20°2°7??7??77%87?
2727277277277 kbbb bbb brbhbbirbrbibbblrblbblbllbllbllll

'>'>'>8'>'>'>'>x??????Tomnfx@ﬂewwambqn@ieﬂmmwem bphemszmwamm-

$ t
STy L el Ak Getatydrogaphthalene - carbonytate (341 g) and N dimethul o1 can
ca] ca] ca] c fhaaddide [ SREaHAREINGRPELA A Bronids (1. Eﬁ’pm’) Thh/thﬁﬁélthSj e] calcalc

T e o ek aa ST bkl stecal sk oo

a]<§;]<§;]:zz]cé§? 91]3 g%‘ga]‘ ‘?1{%{ Cﬁﬂﬁ@ﬂ{ea w2 ]ga C(%%@l&%%&%&a\/] calc
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D: 1-Phenyl-2-[methyl(pheayimethyl)aminomethyll-1.2.3 4-tetrahydro

hthalene carhoxamide
To a stired mixture of 1-phenyl-2-{methyl(phenylmethyl)aminomethyi]-
1,2.3 4-tetrahydronaphthalene carboxylic acid methyl ester (1.53 mg), formamide
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E: cis-I\- Methvl N-(6-cyano-1-pheavi -1,2.3 4-tetrahydronaphthalen-2-yvimethyl)

aminomethyicarhoxylic acid hydrochloride

Prepared from 2-(N-benzylmethylamina)methyl-6-cyano-1-phenyl-3,4-
dihydronaphthalene using process steps as described in Scheme |,
m. p. 197 °C {decomp.); positive ESI (M+H)" 335.2.

Example 31: cis-N-Methyl-N{6-{methoxycarbonyl}-1-phenyl-1,2.3 4-
tetrahydronaphthalen-2-yimethyl] aminomethylcarboxylic acid hydrochloride salt

A: Benzyl cis-N-methyl-N-[6-(methoxycarbonyl}-1-phenyi-1,2.3 4-
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"1090& () - GERGHR2» 28 bm’) and the oombmed arganic exiracts were washed with water (2 x
20 cm?®), dried (Na,S0,) and the solveat was evaporated under reduced pressure.

The crude product (0.29 g) was putified by columin chromatography {silica, eluting -
with petroleum ether (b. p. 40-60 °C)-ethyl acetate (9:1)] to afford the title compouad
{0.20g). _
B: To a mixture of benzyl cis-N-methyl-N-[6-(methoxycacbanyl)-1-phenyl-1,2,3 4-
iehahydronaphthalen-2—ylmethyl] aminomemyicarboxylate (0.2 g), methyl alcohol (S
cm®) and hydrochtoric acid (5 M, 0.1 cni’) was added palladium on charcoal (10 %,
'0.02 g). The reaction was stirred under an atmosphere of hydrogen (approx. 1.0
atm) at ar-nbient temperature for 6 k. The catalyst was thien removed by filtration
through a Dicalite® pad aad the solvent removed under reduced pressure. The
product was crystallised from methyl alcohol-diethyl ether to yield the titte compound
(0.12 g) as a white solid; m. p. 166-171 °C; positive ion ESI (M+H)* 368.0.

Example 32: c_i_s-N—Methvi-N—I'G-cvclohexvloxv-1 -phenyl-1.2.3 4-

etrahydronaphthalen-2-ylmethyl] aminomethylcarboxviic acid hiydrachloride

A: 2{N-Benzylmethylamino)methyl-6-hydroxy-1-phenyl-3.4-diiydro
naphthalene

To a solution of 2-(N-benzylmethylamino )methiyl-6-methoxy-1-phenyl-3 4-
dihydconaphthalene (0.375 g; prepared according to Process 1) in dichloromethane
(15 cm’®) being stirred at 0 °C under nitrogen was added a solution of bocon tdi-
bromide in dichloromgthane (1 M, 2.2 c’). The resulﬁﬁg solution was stirred at
0 °C for 30 min and then at room temperatuce for 1.5 h. Methyl alcohol (5 cai®) was

added and the solvents were removed under reduced pressure. The residue was
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solvent was removed under reduced pressure. The crude product was purified by

column chromatography [silica, eluting with ethyl acetate-heptane (1:1)] to yield the
tile compound (0.202 g) as a brown oil.
B: 2-(N-benzylmethylamino)methyl-6-cyclohexyloxy-1-phenyt-3 4-dihydro
naphthalepe

To a mixture of 2-(N-benzylmethylamino)methyl-6-hydroxy-1-phenyl-3.4-di-
hydronaphthalene (0.53 g), cyclohexanol (0.26 cm®), triphenylphosphine (0.579 g)
and tetrahydrofuran (20 cm’), was added diethyl azodicarboxylate (0.35 cm?) at
room temperature. After stirring for 5 h the solvent was removed under reduced
pressure. The.crude product was purified by column chromatography [silica, eluting
with ethyl acetate-heptane (1:4)] to yield the iitle compaound (0.442 g) as a yellow oil.
C: The titlercompound was prepared from 2-(N-benzylmethylamino)methyl-6-
cyclohexyloxy-1-phenyi-3.4-dihydronaphthalene according to Process 1; m. p. > 210
°C (decomp.); positive ion ESt (M+H) 408.2.

Example 33: cis-N-Methyl-N-{6-benzyloxy-1-phenyl-1.2.3 4-tetrahydronaphthalen-2-

athyl) aminomethylcarboxylic acid hydrochlofide

A: cis-2-(N-Benzylmethylaming)methyl-6-methoxy-1-phenyi-1.2,.3 4~

tetrahydronaphthalene
To a mixture of cis-6-methoxy-2-methylamino-1-phenyl-1,2 3 4-tetrahydro-

naphthalene (3.55 g, prepared according to Process 1), triethylamine (3.12 cm®) and
N,N-dimethylformamide (40 cm®) was added benzyl bromide (1.60 cm®). The mixture
wés warnmed to 80 °C and stirred for 2 h. Upon coaling, the solvent was evaparated
under reduced pressure to afford a brown oil. This was purified by column
chromatography [silica, eluting with petroleum ether (b. p. 40-60 °C)-ethyl acetate
(4:1)] to afford the titie compound (3.52 g) as a light brown oil which solidified on

standing.
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fetrahydronaphthalene
To a mixture of cesium carbonate (1.09 g), cis-2-(N-benzylmethyl-

amino)methyi-6-hydroxy-1-phenyi-1,2,3,4-tetrahydronaphtithalene (600 mg) and
N.N-dimethytformamide (10 cm’) was added benzyl bromide (0.236 cm®). The
resulting mixture was warmed to 80 °C and stired for 2 h. Upon cooling, water (50
cnt’) was added and the aqueous mass was extracted with ether (2 x 50 cm?). The
combined ether extracts were washed with water (30 cm?), dried (Na,SO,), filtered
and the solvent was evaparated under reduced pressure (o afford a yellow oil. This
was purified by column chromatography]siliéa. eluting with petroleum ether (b.p. 40-
60 °C)-ethyd acetate (15:1)] to afford the title compound (538 mg; 72 %) as a light
yellow ail. -

D: cis-6-Benzyloxy-2-methylamino-1-phenyl-1.2.3 4-tetrahydronaphthalen
hydrochloride -‘

To a stirred, coaled (0 °C) solution of cis-2-(N-benzylmethylamino)methyl-6-
benzyloxy-1-phenyl-1,2,3 4-tetrahydronaphthalene (264 mg) in dichloromethane (15
cm’) was added 1-chloroethyl chioroformate (0.085 cm®). After stirring at that
temperature for 30 min the mixture was allowed to wamm to room temperatuce and
stirved for a further 1.5 h. The dichloromethane was evaporated under reduced
pressure and methyl alcohol (20 cm®) was added. The mixture was heated to reflux
for 1.5 h before being allowed ta cool to room temperature and evaporated to
dryness. The resulting gum was trturated with ether to afford the titte compound as
a white solid (210 mg).

E: Ethyl cis-N-methvi-N-(6-benzyloxy-1-phenyl-1.2.3 4-tetrahydronaphthalen-2-

yimethyl) aminomethyl cacboxylate

Prepared from cis-6-benzyloxy-2-methylamino-1-phenyi-1,2 3 4-tetrahydro-
naphthalene hydrochloride using the method described in Process 1
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paphthalen-2-ylmethyl) aminomethylcarboxylic acid hydrochloride; m. p. 173 177 °C;
positive ion ESI (M+H)* 380.4.

Example 36: cis-N-Methyi-N-{5-phenyl-5.6.7 8-tetrahydronaphtho[2.3-d]-

3ldioxalemet inomethylcarboxylic acid ochloride

A: 6.7-Dihydroxy-3.4-dihydro-2H-naphthalene-1-one

A mixture of 6,7-dimethoxy-3,4-dihydro-2H-naphthalene-1-one (15.0 g) and
48 % aqueous hydrobromic acid (60 cm®) was heated under reflux for 18 h. Upon
cooling to room temperature, water (100 cm’) was added and the resulting aqueous
mass was extracted with ethyl acetate (3 x 100 cm®). The combined extracts were
dred (Na,S0,), filtered and evaporated to dryness to leave a brown powder. This

was recrystallised from acetonitrile to afford the title compound (9.4 g) as a red

powder.
8-Dihydro-6H-naphthof2,3-d]{1.3])dioxol-5-one

A mixture of 6,7-dihydroxytetralone (1 g), cesium carbonate (2.75 g),
bromochloromethane (0.549 cm®) and acetonitrile (20 cm®) was heated to reflux with
continual stirring for 4 h. Upon cooling, the resulting suspension was filtered through
a pad of Dicalite® +itich was then washed further with ethyl acetate (50 cm®). The

crude product was then purified by column chromatography (silica, eluting with
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A mixture of 6-hydroxy-3,4-dihydro-2H-naphthalen-1-one (2.5 g), 2-phenoxy-
ethyl bromide (?.4 g) and cesium carbonate (5.5 g) were stirred in N,N-dimethyl-
formamide (15 ém‘) and heated at 100 °C for 2.5 h. The reaction mixture was
aliowed to cool to room temperature and then diluted with water (150 cm®). The
aqueous mixture was extracted with ethyt acetate (2 x 50 cm’) and the organic
extracts were washed with aqueous sodium hydroxide (1 M, 50 cm®), water (50 cen®)
and then hydrochloric acid (2 M, 50 cm’). The organic extracts were dried (Na,SO,)
and the solvent removed under reduced pressure to afford the crude product which
was suspended in diethyl ether and filtered to yield the title compound (3.2 g).

B: The titte compound (Example 37) was prepared from 6~(2-pherioxyethoxy)—3,4—
dihydro-2H-naphthalen-1-one according to the procedures described in Process 1;
m. p. 109-113 °C; pasitive ion ESI (M+H)" 446 4.

Similarly obtained was:

Example 38: cis-N-Methyl-N{6{2-methoxyethoxy)-1-phenyl-1,2.3.4-tetrahydro-

naphthalen-2-vimethyll aminomethyl carboxylic acid hydrochlodde:

positive ion ESI (M+H)* 384 4.

Example 39: [2-cis-N-Methyi-N-{6-methoxy-1-phenyi-1.2 3 4-tetrahydronaphthalen-

2-yimethyt) aminglgropitonic acid hydrochlaride
A: Methyl-2{cis-N-methyl-N-(6-methoxy-1-pheayl-1,2.3.4-tetcahydro
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75 °C for 5 h. The reaction was then allowed to cool to room temperature and water
(100 co®) was ad:ie_d. The resulting mixture was extracted with diethyl ether (2 x
100 cm®) and the combined organic extracts were washed with water (100 cm?®),
dried (Na,S0,) and the solvent was removed under reduced pressure. The crude
product (1.11 g) was purified by column chromatography [basic alﬁmina, eluting with
toluene-hexane (1:1)] to afford the tile compound as a gum (284 mg); positive ion
ESt (M+H)*368.4.

B: Example 39 was prepared from methyl-2-{cis-N-methyl-N-(6-methoxy-1-phenyi-

1.2,3 4-tetrahydronaphthalen-2-ylmethyl) amino]prapionate using methods describe
in Examplé 25. The product was re-breciéitated from dichloromethane-diethyl ether;
m. p.124-129 °C; positive ion ESI (M+H)' 354 4.

Example 40: B cis-N-methyl-N{6-methoxy-1-phenyl-1.2 .3 4-tetrahydronaphth-
2-ylmet minoacetate hydrachioride
Lithium cis-N-methyl-N-{(6-methoxy-1-phenyi-1,2,3,4-tetrahydronaphth-2-yl)methyl}-
aminoacetate (prepared as described in Process 1; 249.8 mg), PyBrOP® (374.2

' mg), 4-dimethylaminopyridine (67.5 mg), diisopropylethylamine (0.151 cm®) and
benzyl alcohol (0.079 cm®) were dissolved in dry N,Ndimethﬂfonﬁémide (10 cm?®)
and stirred overnight under nitrogen. The solvent was evaporated, and the residue
taken up into water (25 cm®) and extracted into dichloromethane (3l x 25 cm®), which
was dried (Na,S0,) and the solvent evaporated. The crude product was purified by
column chromatography [silica, eluting with pefroleum ether (b. p. 40-60 °C)-diethyl
ether (1:1)] to afford the desired compound as its free base. This was taken up into
dichloromethane and converted to the hydrochloride salt; positive ion ESI (M+H)"
430.3. C s
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Benzyl cis-N-methyl-N-{6-methoxy-1 -phenyt-1,2,3,4-tetrahydronaphth-2-
ylmethyl) aminocarboxylate (prepared as described in Process 15; 96.9 mg) was

dissolved in dichloromethane (25 cm®) under an atmosphere of nitrogen, 1-chloro-
ethyl chloroformate (0.254 cm’) added and the mixture was heated to reflux for 72 h.
The solvent was evaporated before a further portion of 1-chloroethyl chloroformate
(0.254 cm®) added and the mixture heated to 100 °C for a 7 days. Upon coaling,
methyl alcohol (25:_cm’) was added and the mixture heated ovemight. The solvent
was then evaporated and the residue purified by high performance liquid
chromatography fusing a Supelco ABZ+ column; gradient elution with water-
acetonitrile (35:5) through to neat acetoaitrile all treated with 0.05 % aqueous formic
acid]. The fractions containing the product‘we.re treated with hydrochloric acid (5 M)
and the volatiles were removed in vacuo to afford the title compound (37.4 mg);
positive ion ESI (M+H)" 416.2.

B: Palladium on carbon (10 %; 17.3 mg) was added to a solution of benzyl cis-N-(6-
methoxy-1-phenyi-1,2,3,4-tetrahydronaphth-2-ylmethyl) aminocarboxylate hydro-
chloride (37.8 mg) in ethyl alcohot (10 cm®) and hydrochloric acid (5 M, 1 cm®) and
the mixture sticred under hydrogen gas (1.5 bar) overnight. The mixture was filtered
and the solvent evaporated. The residue was purified by high performance liquid
chromatography (conditions as above) and appropriate fractions were treated with
hydrochloric acid (5 M) to afford the title compound (10 mg); positive ion ES1 (M+H)*
326.0.

Example 42: _
Resolution of Racemic Ethyl cis-N-methyl-N-(6-methoxy-1-phenyi-1.2.3.4-

tetrahydronaphthalen-2-ylmethyl) aminomethyicathoxylate
The racemate of Example 4, ethyl cis-N-methyl-N-(6-methoxy-1-phenyl-

1.2,3 4-tetra-hydronaphthalen-2-ylmethyl) aminomethylcarboxylate, was prepared

according to the procedures in Example 1. It (2.87 g) was then resolved by chiral
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Example (-)-4: {-)-Lithium cis-N-methyl-N-{6-methoxy-1 -phenvM_ .2.3.4-tetrahydro-

a alen-2-vimethyl) ami et la) te.

(-)-Ethyt cistN-mqthyl-N-(6-methoxy-1 -phenyl-1,2,3,4-tetrahydronaphthalen-2-
ylmethyl) gminomethylcarboxylate (0.58 g) was hydrolysed as described in Process
1 to afford the title compound (0.51 g) as an off-white solid; m. p. 173-

184 °C (froth); positive ion ESI (M+H)* 3462, [a], (MeOH, ¢ = 9.26) - 241.2°; and
Exgmg_[g(-_l__-)_—ﬂ;+ith' is-N-methyl-N-6-methoxy-1-phenyi-1,2.3 4-tetra
a alen-2-ylme aminomethylcarboxylate
" (-)Ethyl cis-N-methyl-N-(6-methoxy-1-phenyl-1,2,3 4-tetrahydronaphthalen-2-
yimethyl) aminomethylcarboxyfate (0.58 g) was hydrolysed as described in Process
1 to afford the title compound (0.54 g) as-an off-white solid; m. p. 146-154 °C (froth);
positive ion €SI (M+H)* 346.2, [o], (MeOH, c = 8.53) + 220.4°.

NOTE: Unless stated otherwise all other racemic esters were resolved using the
chiral HPLC technique as exemplified in Example 42. The subsequent hydrolysis of
the resulfing levorotatory and dextrarotatory esters was done using the procedure

descibed in Step 9 of Example 1. The following enantiomers were obtained:

tetrahydronaphthalen-2-ylmethyl) aminomethylcarbaxylate; prepared from the
enantiomerically pure ester (retention time = 427 min);

[o)o (MeOH, c = 1.51) = - 228°.

Example (+)-23: (+)-Sodium cis-N-methyl-N-(6-methyl-1-pheny{-1.2,3 4-

etrahydronaphthalen-2-yimethyl) aminomethylcarthoxylate; prepared from the

enantiomerically pure ester (retention time = 5.23 min);
[a], (MeOH, ¢ = 1.99) =+ 226°.
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[a]o (MeOH, c = 1.29) = - 188°. -
Example (+)-17: (+)-Sodium cis-N-methyl-N-(6-phenoxy-1-phenyl-1,2.3.4-
tetrahydronaphthalen-2-ylmethyl) aminomethylcarboxylate; prepared from the

enantiomerically\pﬁre ester (retention time = 18.70 min);
[alo (MeOH, c = 1.67) = + 192°.

. xnmbCl

Resolution of Ethyl N-methyl-N-{1(4-fluorophenyl)-6-trifiuoromethyl-1,2,3,4-tetra-

hydronaphthaten-2-yimethyl] aminomethylcarboxylate. The racemic es‘ter was

separated by chiral HPLC on a Chiracel OJ 250 x 4.6 mm column (J T Baker),

eluting with hexane-ethyl alcohol-diisopropylethylamine (98:2:0.1); [(-)}-enantiomer

retention time = 9.02 mins; (+)-enantiomer retention time = 10.75 mins): hydrolysis of

the esters afforded:

Example (-)-8: (-H.ithium N-methyl-N-[1-(4-fluorophenyl)-6-trifluoromethyi-1.2.3 4-

tetrahydronaphthalen-2-yimethyl] aminomethyicarboxylate.

m. p. 161-164 °C; positive ESL (M+H)* 396.2, (o], (MeOH, c =4.17) = - 208.2°; and

Example (+)-8: (+)-cis-Lithium N-methyl-N-{1-{4-fluorophenyl}-6-triflucromethyi-
2.3 4-tetrahydronaphthalen-2- thyl] aminomethylcarboxylate.

m. p. 167-169 °C; positive ESI (M+H)" 396.2; [o], (MeOH, c =4.33) = + 222 4°,

Example 44: .
Resalution of Lithium cis-IN-methyl-N-{1-phenyl-6-(2.2-dimethylpropyloxy)-1.2.3 4-

tetrahydronaphthalen-2-vimethyl] aminamethylcacboxylate. The racemic ester was
separated by chical HPLC on a Daicel Chemical Industries Chiralpak AD column (25

x 2 cm) eluting with 2-propanof; (-)-enantiomer retention time 7.0 min, (+)-
enantiomer retention time 8.0 min; hydrolysis of the esters afforded:

Exampfe (-)-34: (-)-Lithium cis-N-methyl-N-{1-pheayl-6-{2,2-dimethylpropyloxy)-
1.2.3.4-tetrahydronaphthaten-2-yimethyl] aminomethylcarboxylate;

m. p. 168-170 °C; positive ESI (M+H)" 396.2, [o], (MeOH, c = 1.50) = - 176.0°; and
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cDNA was generated by PCR according to the-method described by Kim, K .-
M. et al. Mol. Pharmacol. 1994, 45, 608-617. Sequence was vetified by dideoxy
sequencing using the ALF DNA sequencer™ (Pharmacia) and cloned into the
expression construct pcDNA3 (Invitrogen).

B: Transfection:

Transfection of hGlyT-1b into CHO cells was performed using a standard
calcium phosphate technique as described by Sambrook, J. et al. (1989) in
Molecular (")Ionihg: A Laboratory Manual, Cold Spring Harbdr Laboratory, Cold

| Spring Harbor; NY.
C: Selection:

Stably transfected cells were selected for 1 week in growth medium
containing 1mg.cm* Geneticin.- Individual clones were picked for further analysis
and positives passaged routinely as described below.

D: Culture conditions: -

Cells stably expressing the hGlyT-1b gene were cultured at 37 °C ina 5 %
CO, atmosphere in DMEM - NUT.MIX. F12 with Glutamax-1 (Gibco) containing
Geneticin (0.5mg.cm™, Gibco) and supplemented with 10 % Fetalclone it (Hyclone).
Malntenanée culture was carried out in standard 80cm? ventilated fiasks (2 m* filter,
Nunc) and'cells were subcultured by trypsinisation (Sigma) when confluent.

E: Assay Procedure:

Cells for uptake studies were plated in 96 well plates (17,000 cells per well) in
the absence of Ge.uatit;ln and cultured for 48 h before use. To measure glycine
transport, cells were washed twice with Hanks' balanced salt solution (I-!BSS) pre-
warmed to 37 °C and excess fluid removed before addition of test compounds
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addition of *H]glycine (0.050 cm®, 150 M*, 248 Bq.nmol*, NEN) and incubation
continued for a further 10 minutes. Uptake was terminated by washing cell$ with
ice-cald HBSS before removal of excess fluid and addition of 0.200 cm® scintillation
cocktail to each well. Plates were sealed with adhesive film, shaken to ensure
samples were homogenous before scinfillation counting in a plate counter.

E: Data Analysis:

Data were aﬁalysed using standard curve fitting procedures to praduce a
pICy, value for active compounds (where plC,, is the negative logarithm of the
concentration of test compaound causing 50 % inhibition of uptake).

G Results:

The compounds of the iavention selectively inhibit the glycine transport by the
human GlyT-1b transporter as compared to the human GlyT-2 transporter (the
molecular dloning and functional expression’of the human GlyT-2 transporter is
described by Momow, J A. et al. FEBS letters 1998, 439, 334-340.

| The plC,, values of the racemic materials and of the levorotatory enaatiomers of the
compounds described in Examples 4, 8, 17, 23 and 34 (the chiral seperation of
which is described in Examples 42-44) ace given in Table {.
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TABLE l: Inhibition of glycine transport by hGlyT-1

EXAMPLE COMPOUND pICyy

(+-)4 (+/-)-Lithium cis-N-methyl-N-(6-methoxy-1-phenyl-1,2,3 4- 6.3
tetrahydronaphthalen-2-yimethyl) aminomethyicarboxylate

(-)-Lithium cis-N-methyl-N-(6-methoxy-1-phenyt-1,2,3,4- 6.8

tetrahydronaphthalen-2-yimethyl) aminorﬁethylcarbéxylate

(+-)8 (+/-)-Lithium N-methyl-N-{1-(4-fluorophenyl)-6-trifluoromethyl- 6.9
1,2,3.4-tetrahydronaphthalen-2-ylmethyl] aminomethyi-

carboxylate
()-8 (-)-Lithium N-methyl-N-[1-(4-fluorophenyl}-6-trifluoromethyi- 7.3
1,2,3,4-tetrahydronaphthalen-2-ylmethyl] aminomethyl-
) carboxylate
(+/)-17 (+/-)-Sodium cis-N-methyl-N-(6-phenoxy-1-phenyl-1,2,3 4- 6.8

tetrahydronaphthalen-2-yimethyl) aminomethylcarboxylate

()17 (-)-Sodium cis-N-methyl-N-(6-phenoxy-1-phenyl-1,2,3 4- 7.0
tetrahydronaphthalen-2-yimethyl) aminomethylcarboxylate

(+-)-23 (+/-)-Sodium cis-N-methyl-N-(6-methyl-1-phenyl-1,2,3,4- 6.6
- tetrahydronaphthalen-2-yimethyl) aminomethylcarboxylate

(-)-23 (-)-Sodium cis-N-methyl-N-(6-methyl-1-phenyi-1,2,3,4- 6.9
tetrahydronaphthalen-2-yimethyl) aminomethylcarboxylate

(#/-)-34 (#/-)-Lithium cis-N-methyl-N-[1-phenyl-6-(2,2- 6.6

dimethylpropyloxy)-1,2,3,4-tetrahydronaphthalen-2-ylmethyl}

aminomethylcarboxylate

(-)-34 (-)-Lithium cis-N-methyl-N-{1-phenyl-6-(2,2- 6.6
dimethylpropyloxy)-1,2,3,4-tetrahydronaphthalen-2-ylmethyl]

aminornethylcarboxylate
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1. Adt aminomethylcarboxylic acid derivative having the general formuta |

Formula (
wherein
Zis (CH,),, O.S, SO, SO, or N-R;:+
nis0, 1or2;

X represents 1-3 substituents independently selected from hydrogen, halogen,
(Cis)alkyloxy, (C,s)cycloalkyloxy, (Cq i )aryloxy, (Ceo)amyl, thienyt, SR, SOR,,.
SOR,. NR R, NHR,, NH,, NHCOR, NSdst. CN, COOR; and (C,_)alky,
optionally substituted with halogen, (C; ,)amyl, (C¢)alkyloxy or (CG_;Z)aronxy; or2
substituer:ts at adjacent pasitions together represent a fused (C,,)aryl group, a
fused (C; ¢)cycloalkyl ring or O-(CH,),-O; mis 1 or 2;

Y represents 1-3 substituents independently selected from hydrogen, halogen,
(C)alkyloxy, SR,, NRgR, and (C, ,)alkyl, optionally substituted with halogen;
R, is COOR,; or CONR¢R,;

R,and ‘RG are (C, Jalkyt;

R;. R, are R, are independently hydrogen or (C‘ Jalkyt;

R,;. R, and R,are independently hydrogen, (C )alkyl, (C (,)aryl or arylalkyt;

or a pharmaceutically acceptable salt thereof.
2. The aminomethylcarboxylic acid derivative of claim 1 wherein Z is (CH,), and nis 1.

" 3. The aminomethylcarboxylic acid denvative of claim 2, wherein R, is methyl, and

R; and R, are each pydrogen.

4. The aminomethylcacboxylic acid dedvative of claim 3, wherein R, is COOR,.
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(-)-Lithium cis-N-methyl-N-[1-phenyl-6-(2,2-dimethylpropyloxy)-1,2,3,4-
tetrahydronaphthalen-2-ylmethyl] aminomethylcarboxylate;

7.  The aminomethylcarboxylic acid derivatives of any one of claims 1-6 for use
in therapy.

8. A pharmaceutical composition comprising an aminomethylcarboxylic acid
derivative having general formula I as defined in claim 1, or a pharmaceutically
acceptable salt thereof, in admixture with pharmaceutically acceptable auxiliaries.

9.  The use of an aminomethylcarboxylic acid derivatives having the general
formula I as defined in claim 1, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament having CNS activity.

10. The use of an aminomethylcarboxylic acid derivative having the general
formula I as defined in claim I, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament for the treatment or prevention of schizofrenia, depression,
dementia and other forms of impaired cognition, or of neurodegenerative diseases like
Alzheimer’s-, Parkinson’s- and Huntington’s disease, or of muscle hyperactivity

associated with spasticity, myoclonus and epilepsy.
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11.  An aminomethylcarboxylic acid derivative of formula I as defined in claim 1, or a
pharmaceutically acceptable salt thereof, when used for the treatment or
prevention of a condition in a patient selected from the group consisting of
schizofrenia, depression, dementia and other forms of impaired cognition, or of
neurodegenerative diseases like Alzheimer’s-, Parkinson’s- and Huntington's
disease, and of muscle hyperactivity associated with spasticity, myoclonus and
epilepsy.

12. A pharmaceutical composition comprising an aminomethylcarboxylic acid
derivative of formula I as defined in claim 1, or a pharmaceutically acceptable salt
thereof, in admixture with pharmaceutically acceptable auxiliares, when used for
the treatment or prevention of a condition in a patient selected from the group
consisting of schizofrenia, depression, dementia and other forms of impaired
cognition, or of neurodegenerative diseases like Alzheimer’s-, Parkinson's- and
Huntington’s disease, and of muscle hyperactivity associated with spasticity,

myoclonus and epilepsy.



