; e3e6"6XTJc| 2 6 MAY 2003 WD 001 43378 PCT/ SE00/ 00079 NEW MORPHOLI NZB%IMMZP@
SALTS The present invention relates to new pharmaceutically acceptable
salts of NWGIHEBH| - 8 PCT/SE00/00079

(4- et hyl pi perazin-1-yi)-1, 2, 3, 4-t et rahydr o- 2- napht hyl | - 4- nor phol i nobenzam
de as the (R)- enantionmer, the (S~-enantiomer or the racemate or as

sol vates of said salts, a process for their preparation, phatirtaceutical
formul ations containing said salts or solvates and to the use of said
active salts or solvates in therapy. iois zo An object of the invention is
to provide NEWOUOBBHODUINOBENDMIDE SKHESS especi al |y conpounds having a

sel ective effect at a subgroup of 5-hydroxytryptam ne receptors) designated
the h5-HT t g-receptor (previously called the 5-HT ~ pp-receptor) in

mammal s i nc ' ' unds are easily f | at it 0

phar maceut i (L{g?b%gcr rru| gi’Wnrs%g[ﬁ%tg?egv ngaﬁ?luugﬂﬁéé%eggg{gﬁéﬁsl ??fdv/\ér[é]' mSHYEE
provi de conpouRthyipiperdri@ 11yl apaltirshyatd-eCaphdhly8l4-@bAhoARtHeRt Shitdhd @8-
Prior Art Different classes of piperazinyl subStituted benzanilide

deri vat i ves (s e@nHrmer, e M-anpotiomersoranerade seleos sl salnatenteforidaialia aERBS$3266,
EP 533267, EP 53326@% GB 2273930 .and WD 95/1 t243. . WO 94/13659 di scl oses
an extrenel g’rlﬂ?%‘éﬁe ya. Btfmmﬁ“seéﬂcaﬂ)gﬁEB‘“E%G&‘HH@’%%W@‘%@&)%?‘?@GB {9 t ut ed
pi peridyl o I Z4 i o matic ring) said class of
conpounds afhgmgfgﬂt'%éddt%gb%?ﬁ otpgdht/dﬁ% @?f&f?%gr eceptor. zs WD 94/21619

di scl oses fully aromati c napht hal ene ring system which may be substituted
wi th a pipendyl or piperazinyl group, said conpounds are also stated to be
potent ser of‘Br?PHC'(‘éFWl’)‘V%@ﬁil%&Oélf@m% campysds fargherapeutio uge, papgcialps WO

00/ 43378 2 4 . di S 2-anm noal kyl lLkyl enaromat i c _substituted
123, 4 toer SR B SRR G Ol Bl o PR GRERR G o o  her
nitrogen sudksignhued therhSHIT | hreecbptorq@ielvicuslyl dulled ehet SHT b A€epioR)dh nicirlls
conpounds act as dopani ne agoni sts. s Background of the Invention Various
central neripelydingyraneyrhigh sempeynds sngehsibhsfogmplatssisniorphammadeetical farmelatioppear
to involve the disturbance of the neurotransmtters noradrenaline (NA)

and/ or 5-hydroxytryptam ne(S-HT), the latter also known as serotonm The

drugs nost f (seaeantoblectisttle invediRE i F&Md&ewmﬁziung'@mtﬁasﬁé?ibeaﬁ@eﬁé‘atiaﬁé/red to
act by inproving the neurotransm ssfon 1o of either or both of these

physi ol ogi cwhl adguristeation. |t appears that the enhancenment of 5-HT
neurotransmssion prinmarily affects the depressed nood and anxi ety, whereas
t he enhancenment of noradrenaline neurotransm ssion affects the retardation
synpt ons ogeli§fARY i n depressed patients. is Serotonin) or 5-HT) activity
is thought To pe involved in many different types of psychiatric

Different classes of piperazinyl substituted benzanilide derivatives as 5-HT | p antagonists

{ are disclosed in inter alia EP 533266, EP 533267, EP 533268, GB 2273930 and
0 WO95/11243.

WO 94/13659 discloses an extremely broad class of fused benzo compounds having a para
substituted piperidy! or piperaziny! radical in the aromatic ring, said class of compounds
are stated to bind to the 5-HT | 4 receptor.

25
WO 94/21619 discloses fully aromatic naphthalene ring system which may be substituted
with a pipendyl or piperazinyl group, said compounds are also stated to be potent serotonin

(SHT)) agonists and antagonists.
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di sorders. For instance it is thought that an increase in 5-HT adt iﬁvMM 2003
,associated wth anxiety, while a decrease in 5-HT rel ease has been

associ at ed,,M pression. Serotonm has in addition been inplicat eg in
such diverse conditions as eating disorders, gastrointesti ng'ET{fiEQQﬁ?O & S,
cardi ovascul ar regul ati on and sexual behavior. ao The conmpound of fornula I
bel ow in base formhas an extrenely low3olubility in water and a sl ow

rel ease rate which rate is pH dependent, i.e. the rate is different in the
stomach and the intestines. Froma pharmaceutical fornulation point of view

it is ver i1fficult to dissol t he base rapidly eno and maintain the
Isarr{e d;/ssgl%e%ééggslfjﬁéiodﬁss%'FFF’E’°}’IIEY1coé aU‘d’?‘?"lar “Jéi SE%SI“HIE‘%JE’E@' 'm)un!t ofI

subst ance hé’t%ah%r%maﬁgﬁgep@&mzﬁms Raville ReGaRt mu%géfm&bmhw tgée £ ?ﬁsteu?on% 5-HT °

may be related’to t fact that serotdnergic netrons stinula

secretion ahe seviérealind)oaidoo@pounds gt a€ dopdrsiat hgdnised. acti n, a- endor phin,
vasopressin and 30 others. The secretion of each of these other hornones
appears to be regulated on a specific 2 6 MAY 2003 WD 00/ 43378

PCT/ SEOQ/ 0%7% r3up,%soi@hp¥m§ég§er al different ~-HT (serotonin) receptor
subtype%. M ul ar bi ol ogy techniques, to date these
receptors W@u@@a@l&aﬁh&S&ksfs'yﬁQm@%o@'el:{rTJch%SB%Tus%hﬁﬁ%ict)@'eméppe?r T~ 5- HT6
and ~-HT7 with the 5-HT~ recCeptor furtsher divided 1nto the 5-
g, 5-HT ~ pgvobveHiie dismrbargde 6f tHF ndurbtrawshitiygpe soradaodline €Nédptaod/osubt ype is
i nvol ved irg a s different E@;ogoni n function and has different groperti es.
Regul at i on 8P ¥R TEPRFIRHYHE A 18 lager aftfeknosmeassarognin; Ting dayes mast Hequgpily
term nal s i g4 G edbAckmeAUuased; ieOtd LOLED iSO P > b

ed i m @ﬁrgsfélogéfetmc%{ heke rwg%éfggnggmfr Smissiqn

receptors. Inhibitory 5-HI ~ oreceptors

|_n_~1 ) 5-|_n_ T e

cel
£

bodi es 1o n bheitireaphigothwf tiese pitysielvglepDipoatstsTll phé @NhBYhS eflantiefdne as & HThe -

i mpul se propagation in the io 5-HT neurons and thereby reducing the 5-HT
rel ease at NEHBUMSINSIQURTHPHHY affecribe Hepressahmppd 2vd anxigiy by hessay U8 HT

receptors s | - HT nerve .t erm.pa t he, h5-HI ~ receptors
(P ent ST eRbeR e A0abidfo e o et T AR b FefiiadhB s mprofhs” °°°P
concent r at b&gunéig iﬁ-ddﬁ'reb%d(‘p@ﬁlérﬁg_ﬂ ling the amount of 5-HT that is rel eased.

An ant agoni st of these term nal autoreceptors thus increases the anmount of
5-HT rel eased by nerve inpul ses which has is been shown in both in vitro

and in vivg_experi ...Jhe .use of ap ant nist of. the termmnal h5-HT ~ g
aut or e¢ept §$r0§d,,‘?lm' °§§§%f'dlfmws ﬁ’r%gtéé% EC t"r’(@ﬁgg Hbﬁlﬁ%d‘é{cﬁft %ch%fnrﬂs?’ d4%h and
enhance t hgjsdkiaRSrorSadi@iteiifis il aﬁyn%?é%ge in' - Ol Gy RUSsoRRRGUGS an

anti depressant effect making it useful as a nmedication for ~o depression.

Q her | ocatrixiedy.ivonle odechdBsdin S-H relese phobees ukdogjpeedatisodepxdssiba. Sardtamge pan
of these p tors appear to be, | ocated on nerve term nals of

t, ti . ] ) ]
ot her neur%’rsslgi? Z@@E‘?‘tﬁ%&’?gﬁﬁﬁqq 18 QUGREH BT oR BI85 & ‘?a_“Sg Hbs@rqcﬁ_e h5-HT j g
recept or nedigheshdl diBkdea Yar%x%§£9l|ﬂ§:eéé@1§%i@% t&’rﬁfe a9e1ibekaved, this receptor

subtype mght also increase the releas I neurotransmtters than
5-HT. @onpounds having h5-HT 1 g activity may according to well known and

recogni sed_phar macol ogi cal tests be divided into full agonists, partial

agoni sts ahif cgmpg@%p nulgd below in base form has an extremely low solubility in water
and a slow release rate which rate is pH dependent, i.e. the rate is different in the stomach
and the intestines. From a pharmaceutical formulation point of view it is very difficult to

dissolve the base rapidly enough and maintain the same dissolved in the gastric juice until

25 a sufficient amount of substance has been absorbed.

The 5-HT Receptors

The various effects of 5-HT may be related to the fact that serotonergic neurons stimulate
the secretion of several hormones, e.g. cortisol, prolactin, B-endorphin, vasopressin and

30 others. The secretion of each of these other hormones appears to be regulated on a specific

L.
'



2 6-MAY 2003 WD 001 43378 4 Disclosure of the Invention PCT/ SE00/ddoMRYTAl3
.0bject of the present invention is to provide conpounds having a selective
effect at t N MBI ~ g receptor, preferably antagoni stic prB8PESENENITAS
wel | as having a good bioavailability and which nay easily be formul ated

i nto pharmaceutical fornulations. The s cenpounds according to the

i nvention have surprisingly solved the above problem since they are

di ssol ved rapidly enough and are mai ntai ned di ssolved in the gastric juice
until a sufficient anmount of substance has been absorbed Accordingly, the
present i nvebasisdry sgresvl diferepHall Frdsmotbnio atecyptarcsubyped [Véitstk bl offmdiémmidro
conpound of . |l a, L. or solvates of said salt in which_the conpound_ of
fornul a | isglgiég?ﬁ%h?lﬂ)“e-s' gonc}élﬁt[f‘?fﬁé?c,ep'toﬁeha("?%Q‘?”e%%f’ﬁ'\tl%{égﬁéﬁ‘ lvéﬂ'glpvéﬂ‘é?ﬁate,
CH OH L, ot 5-HINssiHTGhd 5-94 Bich B8 REEYI g _

[ 5- et hyl - 8- ( PRk hy’pi pefazi ?I-I-Iw-.-);‘lbid-’ t1}ﬁ25p %?K??E%‘Fgﬁ‘iy‘aé@%@%%m SRR
nor phol i nobenkans deHiy gr D68 ins (R55-35) |tsatity peat Bachreceplr sdbtype is involved in a

[ 5- met hyl - 8- ((4- net hyl pi perazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4

nor phol i HobehEEER FETHIR Snetirn and, heRyiffesant peaperties.(R) - N

[ 5- met hyl - 8- 4- LRetkazin-1.-yl)-1, 2, 3, 4-tetrahydro-2-naphthyl]-4 a

mor phoi i nobewfarm-ge—tmmuq%ﬁ-%?—we LIRLR Y BERSE R , 2 6 MAY 2003 WD 00/ 43378

PCT/ SEO0/ 00018 rSle{s8)of BLHT at the nerve terminals 1s feedback-regulated b ifferg

[ 5- net hyl - 8- (4- et hyl pi peraztn-| - ;In;u-nfl,sés, ??,84-atcetr$°§hay%r oy-[iv-ondég rt"%%/‘c]uf[-yﬂ?rsor pho
| i nobenzani @& SHyHFesgRArsnpibéetysnBdi gwhfocarapters ase (OR)tedNon the ceil bodies in the

[ 5- net hyl - 8- -,metlh}/l ] Fer azin-1-yl)-1,2. 3, 4-tetrahydro-2-naphthyl]-4

nor phol | nobé& e Hgla BE;%‘rF“FPé*I"’é'é’PeQY 5-HT decrease the impulse propagation in the

,( 5) E’,!\I;l[ ?g?‘??%ﬁap%éﬁiﬂéﬁ?ﬁsﬁ r?ﬁfc‘%é e 37 detedse at the nerve terminals. Another
subtype of inhibitory 5-HT receptors is located on the 5-HT nerve terminals, the h5-HT g
receptors (in rodents the r5-HT (g receptors) which regulate the synaptic concentration of
5-HT by controlling the amount of 5-HT that is released. An antagonist of these terminal
autoreceptors thus increases the amount of 5-HT released by nerve impulses which has

15 been shown in both in vitro and in vivo experiments.

The use of an antagonist of the terminal h5-HT g autoreceptor will accordingly increase
the synaptic 5-HT concentration and enhance the transmission in the 5-HT system. It
{ would thus produce an antidepressant effect making it useful as a medication for

20  depression.

Other localizations of h5-HT | g receptor subtype also exist. A large part of these

postsynaptic receptors appear to be located on nerve terminals of other neuronal systems

(so called heteroreceptors). Since the h5-HT g receptor mediates inhibitory responses an
25 antagonist of this receptor subtype might also increase the release of other

neurotransmitters than 5-HT.

Compounds having h5-HT g activity may according to well known and recognised
pharmacological tests be divided into full agonists, partial agonists and antagonists.

Jo



mor.phol i nobenzani de hydrogen sulfate, r io (R -N 2 6 MAY 2003
[ 5- net hyl - 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro-2-naphthyl]-4

nmor phol i no i,de D-gluconate) (R -N

[ 5- met hyl - W@ﬁﬁéﬁhyl pi perazin-!-yl)-1, 2,3, 4-tetrahydro- 2- né’&ﬁﬁ?ﬁ?’f‘l"?i S
nmo~phol i nobenzam de hydrogen succi nate)

(R) - N-[ 5-net hyl - 8- (4- net hyl pi per azi n-l-)ﬂ )-1, 3,3, 4-tetrahydro-2-naphthyl]-4
nor phol i nobenzam de net hanesul fonate, zo (R)-N

[ 5- met hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl]-4

nmor phol i nob. l n (S~-mal eate, (R)-N
[ 5- get hyl - 6 l-%m'g%flwgrmmn( -1-yl)-1, 2, 3,(42 t et rahydr o- 2- napht hyl ] -4

mor phol i nobEzsbEcdof dielpyddemn garnGort ik 8 Srodiad campbidsMaving a selective effect at the

[ 5- net hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2, 3,4-tetrahydro-2-naphthyl]-4

nor phol i nobenHA s RESPYPEPEEtTRRY inpazenisicaxerenirsdys well as mvmgnrepod003 WO

00/ 43378 PCT/ SEQQ/.0007 ni,.ch salts possess a high selectjve effect_at the
e i O A bt i M o R iy S
and al so; ShaWsHidsl fek6atngdd %Y@Jek’n@@d llldvt:)ﬁur%éigﬂélﬂo ed36HY l/éh%)%‘én?@ince-rhe
preferred enantioners arfg the (R)-enantioners.” "Preferred conpounds are

(R) - N (5- mahdyydre 8isgalvedtapidlyrinpegtoatidrred myinjaideddiSsofveden thalygsrio juice until a

2- napht hyl ] - 4- not phol i ngbenzam de L-lactate, (R)-rV

[5- met hyl - Su{iFIsRe RFQHR; G S¥bitanee has been absorbed ¢
yl)-1.7?,3, 4-tetrahydro-2-napht hyl | - 4- nor phol i nobenzam de di hydr obrom de,
(R-rV[~io

et hyl - 8- ( 4xd¥Bidingl pithe prazennimvention plovided plarhfiE@idady accdpaBRREIRYSA thé - nor phol |
nobenzam de E nonohydrobrom de and
(R) - r V- [05- rempgindgf( formutatpr polpeesafisnid aly Iy which 13 dontpsund bf/idrmula I s as t.
napht hyl ] - 4- phol i.nobenzam de di hydraochl ori de. Both organic and inorganic
acids can 6’&%@898&‘“%%25%“%‘%%% CiREMficeutical ly is acceptable acid
addition salts according to the invention. Illustrative acids are sulfuric,
nitric) phosphoric, oxalic) hydrochloric, formc, hydrobromc, citric,

acetic, lactic) tartaric, dibenzoyltartaric, diacetyltartaric, pal noic,

et hanedi sul f @hlyc, sul fam c, succinic, propionic, glycolic, malic, gluconic)
pyruvi c, pheayl asecic, 4-am nobenzoic) anthranilic) salicylic)

4am nosal i c 4- hyglr oxybenzoi ¢, 3, 4-di hydroxybenzoi c)
1) o

3. 5-di hydr oxyfenzotg; "0 hydroxy-2-naphthoic, nicotinic)

met hanesul f oQi c) et Hane onjic) hydroxyet hanesul foni c, benzenesul foni c,
p-tolueneswz EEic) Su|faI|I*L yaphthalenesulfonic) ascor bi ¢)

cycl ohexyl s H mc, fumaric, efic and benzoic acids. The conpound of
formula | cam formhem - nono-, sesqui-, di- or trisalts or any other salt

conbi nati on FPHere i nbetween of

€y

15
@
with the proviso that
(R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide hydrogen (25,35)-tartrate,

(R)-N-[5-methy!-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide hydrogen (2R,3R)-tartrate,

(R)-N-[5-methyl-8-(4-methylpiperazin-|-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

25 morpholinobenzamide benzenesulfonate,



t he.above acids, if applicable.These salts are readily prepared byznﬁtm%lszﬂm
Jknown in the art. a The preferred solvates of this invention are the
"hydrates. OVRA&P4E} vates may be fornmed from sol vents such asPeTHFPI/48t at e,
et hanol or acetone. The solvates of the salts are readily prepared by

met hods known in the art. 30 2 6 MAY 2903 WD 00/ 43378 7 Pharnaceuti cal

For mul ati ons PCT/ SEO0/ 00079 In a second aspect the present invention

provi des easily fornul ated pharnaceutical formulations conprising as active
i ngredient a therapeutically effective anbunt of a pharmaceutically
acceptabl e salt of the conpound of fornmula I or a solvate of said salt as
an enantio FelTR 31071 : moiinats Op . ad/ or

sol vates, o Ig)i/gr[l% °§@§E§§%@?@??‘ﬁ9m‘ﬂqm 'ﬁéﬁ%ag?&l@x—c? ihté tlfslﬁor i nert
carriers. Agpghdiingehmntiiehpiregeant2-¢hurdisuifondtie conpound of the invention
will normally be adm nistered orally) rectally or by infection, in the form
of pharmaceutical fornulations io conprising the active ingredient either

as a pharnma kcal |y, acgeptabl.e non-t oxi i.d_additjon sali) e.g.

hydr ochl dri &glﬁT%%&’%ﬁ)?g%nﬁg%f’%ﬁ%e@%I’gcj;%é “eag,yéjrﬁffoﬂﬂ@}yég sul f at es.

sul f amat es, peihbRiRhz4mAd hydlk@3n nXAlat €s and the like or as a solvate of
such salt in a pharmaceutically acceptable dosage form The dosage form may
be a solid) semisolid or liquid preparation. Usually the active substance
wi |l constitute betwe .1 and 99% by weight of ~s the preparation, nore
speci fical | (R £M§WYBQ§2§?‘?&’Y%@%’W'\J\7§G%htzgf"ljfwﬁplé%a‘rzarﬁpg I#t ended for
injection a - : 9 wei ght for preparations suitable for
oral adm ni @gﬁpgﬁ%é%.g&fgu%r%ﬁocgggp%gd)r[eﬁaceuti cal formul ations containing the
conpoung, of the invention in the ~o form of dosage units for oral
application) the selected conmpound may be m xed with a solid excipient,

e.g. | act os&)-NsEcapdybd&y-mseyipinestzin- rhnl 2 S14-tegebydiprdsnaphdllss pot at o
starch) corn s}_jo Encokgeoam%g/ _ogl%gtaiten) cel lul ose derivatives) a binder such as
gel atine orPBOPSNARYIHYT T 0l PUGNE, "and a | ubricant such as magnesi um
stearate, calcium stearate, polyethylene glycol, waxes, paraffin, and the

i ke, and then conpressed into tablets. |If coated tablets are required, the
cores, prepR-dtSasetipsE(4-medhyptroragin- ha)- ba 3 dogtrelydip-Linaphthylicent rat ed sugar
sol ution which cont aj . 9. gum arabic, gelatine, talcun) titanium

di oxi de'’ adaoTh‘gF‘%P%?“ﬂﬁle{]’gﬁﬁgﬂ 8“5?‘93‘% he tabl et can be coated with a

pol ymer known to the person skilled in the art, dissolved in a readily

vol atil e organic solvent or m xture of organic solvents. Dyestuffs nay be
added to t h@%&-Ceatthylefs(4-medylpgperazim- I-ghdi, 2,9, 4eiestliydguti2 staphth@l}18-MAY 2003 WO
001 43378 PCTI SEQ0/ 00079. 8 bet ween tabl ets containing different active

subst ances BPRIPRNZAMIdS RABAPSUYPId e active conpound. For the preparation
of soft gel atine capsules, the active substance may be admi xed with s e.g.
& vegetable oil or polyethylene glycol. Hard gel ati ne capsul es nmay contain
gr anul es of(R}-Ne5andthyle8-Gluinath@piperavini Ingl)-€i,2, B grtetrdtydedydmephtiyifdened
excipients for tablets e.g. |actose, saccharose) sorbitol, mannitol,

st ar ches (@@Ph%?%%a@tdﬁ%&ﬁ)?g%%ﬂﬁcaﬁﬁeh or anyl opectin). cellul ose

?eri vatives or gelatine. Also liquids or sem solids of the drug can be
illed into hard gel atine capsules. io Dosage units for rectal application
can be sol HR}-NII§-ﬂtbﬁ%@%ﬁhﬂﬁiﬁeﬁfinqaﬂ%hS’:’.,ﬂﬂﬂ@t?d&@drd-llnﬁgb‘rﬁhilql{%m of
suppositories conprising the active substance in a mxture with a neutral
fatty base,maphojisbleanizeraide didtydiogerapsalk @sd conpri sing the active substance in
adm xture with vegetable oil or paraffin oil. Liquid preparations for oral
appl i ca¥ion may be in the formof ~s syrups or suspensions) for exanple

sol utions ?ﬁﬁﬁ%k-’}lé&%lk&ﬁ%ﬁ@ﬁﬁ)e&zi&-19/915-?,ﬁ@gétrﬁlg%oby-naphthyl]—4—

morpholinobenzamide hydrochloride

are excluded,

3o



wei ght of the active.substance herein described, the bal ance bei ngz §uﬂé¥ 2003
.and m xture of ethanol, water, glycerol and propylene glycol. Optionally
such |iqui r tions may contain colouring agents, flavouri agent s)
saccharin gvr\]@ O@gr 7gxymst hyl cel | ul ose as a thickeni ng agent Olpcgr}%gq/(%%

exci pients known to the person skilled incthe art. " ~w. zo Solutions for
parenteral applications by injection can %e prepared in an aqueous sol ution
of a water-soluble pharnaceutically acceptable salt of the active
substance, preferably in a concentration of fromabout 0.1 %to about 10%
by wei ght. Whedheakopessesmshigrayeleatisoeffantaaing hStHD|d dezdpng, agendily fantllaed
buffering agents and nay conveniently be provided in ~s various dosage unit
anpoul es. SHit¢ abrEagkticyl 9eRWaLYE andelsoshpeunicent bihevailabidnt aften ofah

t her apeuti cgl trsﬁ,}a{ nent of humans are about 0.0l -100 ng/ kg bodywei ght at
peroral adm %’F‘é’f dt?%n and 0.001-100 ng/ kg bodywei ght at parenteral

adm ni stration. ~o 2 6 MAY 2003 WO 00l 43378 PCT/ SE0O0/ 00079 9 The conpound
of the invention may be used in a conbination with a 5-HT reuptake

i nhi bitos, 3beprefesrefilcnonaimeanesre per (@yehhmemezs.t al opram cl om pram ne,
sertraline, alaproclate or fluvoxam n, preferably paroxetine or cital opram
Anot her possi bl e conbination ~s to use the conpound of the invention

t th i ) i i i bit h . bem.d -
tranyl oypr abRidredRABELAR SRR E D G b B e R PO SRR ¢
phenel zi ne 2-nfjtithyl]-annédrslinodedzaRid COMHRAOAR)-M S BethNes-CORRMNHpRLzid-he

i nvention together with a 5-HT ~ p antagoni st, such as the conpounds

di scl osed i #)\\3.96133ydr0-Draphtyt-morpholinobenzamide dihydrobromide, (R)-N-(5-

(R) - 5-car bamoyl - 35 { N. i.cycl.ohuty! anj no) - 8-fl uor o- 3, 4-di hydr o- 2H _
henzonyr amehy LT iR b G Eeipr st k2ol iy taoel PP LR s ¢
present i nv@pidh9aroBFaNIddasd LAEY- 18 feafy1ishe. fO 83i{-yhhes K AVENIH,aR.-4.n
therapy as a hS?HT ~ g ant aggni gts,e B’ar {k?arﬁ gg%wlgstls Oty)fﬁ%'F'qa[gtg%yg{%s,

pr ef er abl y raghtapt] dgonimiodnehedzaniide dih@dioahlokidet r eat nent of

5- hydr oxytrypt am ne nedi ated di sorders. Exanples of such disorders are

di sorders in the CNS such as nood di sorders (depression) is major

depr essi ve gliif8fdRik and B R EarfeRE £33 | e

affective di s[or cferl, aéllepr eéz}sni ve.lﬁp%}é}ségs?ﬁ%flé%?gg oégy%ﬁgég%gp , aggd)%{}gik%/

di sorderss (aotxpexbis ackd gddivhed sity ecodrding thethe iP@RAiion. dilserachas adidstdaé wiltukiout

agor aphobi a) soci al phobi a) specific phobia) generalized anxiety disorder,
post t r aunatMEC ARG Sligeivpiochlar go&mmq'yy@ﬁobm@rcsmecncsm.dwxs. faricapul se

trol, trj i L ' Limia, . trual ..
Cynar ome,  SEIR AR MA SR bimaft e Dol ThBens SRRE Ernt  on
deficit, hypeoe nalict yludoEapiaivic, BheyidRBe, TBARbYerdbR CifEhAilic 2k ARSAC at ed

menory inpairnment) presenile and senile denmentia), pathological aggression)
schi zophr eganosglirdber4-Rrdrardenziie. S, 4-dihydivxpesmzois] A6 dimaeriyaynzoit, Boke,

O ner " STk e RIS EGIRG me R e eSO B oA BRI o

| ncont | NeNGnzeNARAGHESTMARAA O ARRNIC hadiindhIRIRnfc® aolgifld Car ci noma) .
Met hods of Preparati on The present invention also relates to processes for

preparing cyuigeupdelfahict fimarinvealticand bamzoic Zifs. VB cAAPRINAGS eI 3Br&ni 0 €.
Met hods of _Preparation of Internedi ates PCT/ SEOQ/ 00079 (i) Benzyl ation of
t he compou TR OTRRP 2 S9SAU- i1 Qi dRsahls op 2pyebAnial combinatian therminbetyaey of H2

OCHa s (11 )pet,8o00tcasn; of . formula ll]l arried out b
reaction V\}hteﬁggt sul tsét)fﬁdgﬁ ?@@%gﬁcesfnagf/F‘éctrlczé‘f;lhya%rg%at@%?’g%eaogse rioﬁn ‘ﬁéliml € such
as benazyl brom de or benzyl chloride or an activated al cohol e.g.

benzyl esyl ate or benzlyl tosylate. The reaction may be carried out io using
a salt or Thepmesied selvashpbihginvention ase theihydbites. Otiev eaivates gay be formed

N, N-di met hyl f or mami de,, acetone or acetonitrile wth a suitable base e.qg.
Na.OH, NaHC%%‘,“S s s ‘?W“?*}Y?%WMH%I YACRORS: "w}eiS@{"HVF Shthsealty arareadx?y

t enper at ur L Db P el ds REe ffined20 C to +150 C. The presence of a suitable
cat al yst eﬁé%potgssi um 1 odi dle tI(l)cr%%s)'odi um i odi de, may increase the speed of
the reaction. ~s (ii) Demethylation of the conpound of formula Il N (6n)z
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(I'1l) to obtain a conpound of fornmula IV may be carried out by treating the
conpound with an zo acidic reagent such as aqueous HBr, H, HBr/ CH3COOH,
BBr3, ALC13YORPH3fi8ne- HCl or with a basic nuci eophilic reagemcTSECH008%9
CH3C6HAS or C-HSS in a suitable solvent. Suitable solvents may be nethyl ene
chloride or chloroformand the reaction mhy occur between -78 C and +60 C.
a (iii) Conversion of the conpound of fornmula IV to a conpound of fornmula V
2 6 MAY 2003 ro rs WO 00143378 N-(Bn)z OH (I1V) N(Bn)z Oa Ro O ~NH2 may

be carried e Wi th a compound of formula VI OHNRb 2 R X
a PCT/ SE00/ 79 S L‘sz{[ﬁ? bfdftor or a leaving group, e.g. a hal ogen such as
chlorine) brianiseénaraspedih@@reniam cAiKPPRvidRE e §TESHIARAYINAX N BhRYP Such as
a p-toluenesul fonyl oxy group and Ra and Rb are hydrogen or a |ower alkyl
group e.g. rferylpuoMFFeMprigiog ssachmy ingesdiet nitketamauticall vt ¢ffeatisadrhowt of he

conpound of formula.lV obtained by reaction with a base such as K2C03,
Na~C03, KOH PIABASENtEHY PcasPiaplgapit Ofithe comapendef fREpuIpd oF 8 seivate efisaithsalt as

sui t abl e sol i 6 .S - h. as.  di e NN . .

di met hyl fsor r?é%i% e[%n?certo?gﬁgg&% Uﬁgncfak}\ég'{lhgﬁe > %nsgggnga%& Sﬁlevta%c& oeof}ﬂ?%lty%r and
the reacti onssveiatios ewth dieg¢meeRrcipidfhs Gr aRet chadds.C. (iv) Rearrangenent of a
conpound of fornmula V to a conpound of fornmula VII N-(Bn)z ~ N(Bn)z O O NH
aRoORbOHONH, M(VII) 2 6 MAY 2003 s io is ~0 wo ooi a33~s 12

. ~CT~sEQCQX 0QQ= carrjed out in a suitable solvent e.q. rotic
sol vent suc%‘cﬁgrdﬁ%y ogﬁen%?{?ﬁ{ ?6?%%”&&0”3108?5@@9‘5“_’@.“3? 3"-‘15 ég'?”é?ﬂgtbﬁyl ur ea,
t et r ahydr of yamiiféreh SyElebl PROSPRRE!S, ik HATLHR oMbk dimAcamt LiabhfuRR3e € 0.

K~C03. KOH, potassiumtertbutoxide or NaH at a tenperature within the range
of +20 Qot ocomBis!Oy hElnetiyeriogredics: eithersns aqsaimertutisilymcasptable non-toxic acid
1,3-dimethyl ;3,.4,5,6-tetrahydro-?( 1 f~-pyrimdone or hexanethyl phosphoric
triam de i na%%B?rBiﬂ“i‘ §1gehy@6?%gwfj?5a§‘?"3ﬁbﬁ°|‘f“fi?fe lagHsse pictatesy Phosehasess &ulfatfs. speed
of the reactifardsVeidibedtMNSL S U LR st @ Aoraappound
VI1I may be car rai ed lout undrer aéigétlegmgcgﬁgﬁﬁg%ﬁg; ﬁg‘gnggé’gf“ gsglhé%‘?%hsf‘prﬁgsm,
HO or HBr teutiaalfuadceghlde dodagefimeTle: ddvBES forinhafnobe a patid)semdkolR orgyidur es
thereof and the reaction may occur between +20 C and +100 C or under basic

condi ti ons RFEPHEUeReNALhf Agive Naranes WOFPsHtue BeiveamPd age PGBrity veight ofIBO,
et hanol ,,. ne | ..o m f a t eaction occur bet ween
+20 C and +tlthg%&%a ra?l\?r%é%lr%é%?%%ﬁ[)%% e%%ﬁ%oaﬂggogﬁ @f gl gg?}éfelpfm#?)nsa conpound

of fornul a inled Br)igjeddda and between 0.2 and 50% by weight for preparations suitable for oral

administration.

To produce pharmaceutical formulations containing the compound of the invention in the

20 form of dosage units for oral application, the selected compound may be mixed with a
solid excipient, e.g. lactose, saccharose, sorbitol, mannitol, starches such as potato starch,
corn starch or amylopectin, cellulose derivatives, a binder such as gelatine or poly-
vinylpyrrolidone, and a lubricant such as magnesium stearate, calcium stearate,
polyethylene glycol, waxes, paraffin, and the like, and then compressed into tablets. If

35 coated tablets are required, the cores, prepared as described above, may be coated with a
concentrated sugar solution which may contain e.g. gum arabic, gelatine, talcum, titanium
dioxide, and the like. Alternatively, the tablet can be coated with a polymer known to the
person skilled in the art, dissolved in a readily volatile organic solvent or mixture of

organic solvents. Dyestuffs may be added to these coatings in order to readily distinguish



(fin) N\(Bn)z NN I CH3 (IX) may be carried out by reaction with @ 602088
.of fotTnula X 2 6 MAY 2003 13 OHO\ NCH3 HOO (X) 5i0 is W 00/43378
PCT/ SEQOI 0 process may be carved out in a suitable s t .an
aprotic/ an%ggdr%%g%%sol vent such as tetrahydrofuran or N, N-di Ng¢%§$®@§wgm de
in the presence of coupling reagent suchzas N, N -carbonyl diim dazol e and
the reaction may occur between +20 C and +1 30 C. The reaction is foll owed
by the reduction of the imde with a suitable reducing agent e.g. LiAlH in
a suitable solvent e.g. diethyl ether or tetrahydrofuran at a tenperature
bet ween +2Gefwandabies kontainingidifferkiatlsoganabbanceslor iR r«n0 apoune ooihe heiveul a 1 X
N ~Bn~z NNCH3 (IX) NNCH3 N (B~~z to obtain a conpound of forrmula Xl nmay
be perfor ng@mpgued-onati c el ectrophilic substitution using a suitable

hal ogenati on agent such as Br,, Cl~, h, ICl, or SO Ch. The reaction may be
carried out using the salt or the base of the conpound I X in an appropriate
sol vent. e. Gor B fur@on e st ELBINANOLGY EGERYe Woldindlmdy AIPi Suh { abl e
base e.g. alkali 2 6 MAY 2003 5 to 1 $ WO 00143378 PCTI SEO0/ 00079 14

met al aset atge ayagdatds od odpalyetayieiad! ecalndardige Atine eaqisulos miag RpAAtguand def ween
-20 C and roomtenperature. N N CH3 (XI) cx~n (viii) Conversion of, the
conpound ofhef 3ENE FEPSNCE GiRg HRRDHAFHOSf MensjoRed §XO@IFNpERF (ilets 813 ja8@Sut by a

| - hal ' i h._as -
Lot rayar of Graosy aegph o ERERs e YR ot A e B e o1 ¢

e.g. butyl téitihbsemerilhrdval bNEeitindBARE FiqUils bH EdMiBEIfds of @lel UL Bk filleahwent
with nmethyl iodide and the reaction nay be perfornmed at a reaction

t enper at ur bardj gehitine capsuleainge of -78 C to room tenperature) followed by
cl eavage of the ben2yl groups by hydrogenation over a suitable catalyst
contai nf ng pal |l adium rhodium platina or nickel, in a suitable solvent L.

€.g. acetl Jetin@5 fRUEAAbpIaA ) £ t +20 C and
+120 C Negﬁg%eofn Pre;;ar at F%n g?ﬁ%aﬁgbépgggigggpr hAPBRIAS Y Earfl? piégated i

the form of suppositories comprising the active substance in a mixture with a neutral fatty
base, or gelatine rectal capsules comprising the active substance in admixture with
vegetable oil or paraffin oil. Liquid preparations for oral application may be in the form of
15 syrups or suspensions, for example solutions containing from about 0.1% to about 20% by
weight of the active.substance herein described, the balance being sugar and mixture of
ethanol, water, glycerol and propylene glycol. Optionally such liquid preparations may
contain colouring agents, flavouring agents, saccharin and carboxymethylcellulose as a

thickening agent or other excipients known to the person skilled in the art. ¢

Solutions for parenteral applications by injection can be prepared in an aqueous solution of

» *‘
t -

a water-soluble pharmaceutically acceptable salt of the active substance, preferably in a
concentration of from about 0.1% to about 10% by weight. These solutions may also
contain stabilizing agents and/or buffering agents and may conveniently be provided in

35 various dosage unit ampoules.

Suitable daily doses of the compound of the invention in therapeutical treatment of humans
are about 0.01-100 mg/kg bodyweight at peroral administration and 0.001-100 mg/kg
bodyweight at parenteral administration.
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Anot her object of the invention is a process for the preparation QthMRY 2003
, conpound of the CH3 NN(Bn~2 \ NHZ NNi CH3 e,f L. .0 . invention by
acyl ati on okoaoennmpound of fornula X1, 2 6 MAY 2003 WO OfdembRockd CH-

NHz NN NN i CH3 CH3 PCT/SECO 00079 OH N ~O (XII) (I) iol5 zo with
activated 4-norpholinobenzoic acid and reacting the base with an organic or
inorganic acid to formthe salt with or W thout a solvate. Thus, the
acylation may be carried out by reacting the conpound of fornmula XII with
the acid chloride or acid brom de of 4-norpholinobenzoic acid in a suitable

sol vent suchTiasofBhind Ghe GhkAloh s Al K04 A PLAREIAICH i SukinaRlgahase e o.

trial kyl am ne su as triethyl a tenperature between -

reflux tenpéntdbitresush abyluardtineghiongtifd)enslaplaax ¥iomtpragind, deetfdiink Oflagrétiate
4- nor phol i nobenzoic acid with an activating reagent such as

N, N - car bonyF iysseaas-draferaineararedye piotialoprarar Awshar ppsiblogombination 1s to use

di ph | ph hj ni id -t 1t t i tabl b . h
N ety hor S o8 feBliindoSnefunit L oo FE R R AL Ryt Sk de or
t et r ahyds of wiambamdict enyiearihiad bmﬁﬁrﬁd&&“ ﬁ&l?%e?ref@rabféfﬁgg«{lggegrgﬁe het ween

+20 C and +1S0 C. Furthernore, the pharmaceutically acce t of the
conmpound of phénelzirgr. il karotirapossibleatoireiimeeidn by the eamipoung of ke iheseiomtdgbihthe
appropriate acid jn a suitable solyent such as an al cohol e.g. nethanol,
et hanol or yflﬁﬁ%ﬁgﬁéf* B2k H‘éﬁ a%éx,etc%lpgung&%ﬁpe%@gﬂoa‘?é/ Wﬁ’@rwefé’t“h‘yl
acetate, hexang..behéaMmdy 0Ny tonitrile, chlorof orm or

m Xt ures thé eo ar %eﬂg%/ gdgﬁs—dsﬁ)%%?u%gg%@&rﬁggggﬁugﬂgﬁw\%} %}gﬁlsbetné%%}'é?nat ures
between -30 and reflux. The salt fornmed mthe above process may be forned

as a solvate., 2 6 MAY 2003 WD 00/43378 16 Worki ne Exanpl es The
follow gy e 2540 S¢put not limt, the invention. Exanple 1 5

r

(R 2NN Dbenzyl Anhaa-f FeLONVenbof pibnides £ L 4 BBABOLIALF0E

(R) - 8- net hoiyerioani therdpy2is3, -HE} amgdmggaﬁrmh@mmcm@sgﬂﬂd,gﬁfé(m@ﬁ g,
e e

0.1 1 nmol) in acetonitnle (600 n.) were ad pot assi um car bona 53" g,
0.39 nol)) @@Falgsmiﬁiﬁjahém@ée (rctht weattient clifbbydry x yarydtabinezmedilxed disoes34 i,
0.28 nol). gxhaer"nprlees%cftslu&ndisordcrs are disorders in the CNS such as mood disorders (depression,

15 major depressive disorder, major depressive episodes, dysthymia, seasonal affective
disorder, depressive.phases of bipolar disorder), anxiety disorders (obsessive compulsive
disorder, panic disorder with/without agoraphobia, social phobia, specific phobia,
generalized anxiety disorder, posttraumatic stress disorder), personality disorders

{ (disorders of impulse conLrol; trichotellomania), obesity, anorexia, bulimia, premenstrual

0  syndrome, sexual disturbances, alcoholism, tobacco abuse, autism, attention deficit,
hyperactivity disorder, migraine, memory disorders (age associated memory impairment,
presenile and senile dementia), pathological aggression, schizophrenia, endocrine disorders
(e g hyperprolactinaemia), stroke, dyskinesia, Parkinson s disease, thermoregulation, pain,

hypertension. Other examples of hydroxytryptamine mediated disorders are urinary

35 incontinence, vasospasm and growth control of tumors (e g lung carcinoma).

Methods of Preparation

The present invention also relates to processes for preparing compounds of the invention.
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m xture was stirred at rellux for a period of 35 h. io After the 2 6 MAY 2003
.precipitate was filtered off and the acetonitrile renoved in vacuo, the

resi due was_partitioned between diethyl ether and water. The organi c phase
was separ at 88, %4378d (Na2S04) and evaporated in vacuo to gi vBCHSERUR9ETd
product which was purified on a silica gel colum using hexane/ et hyl
acetate, (3:1) as the eluent. Yield: 36,9 (91 % of the title conpound as
a white solid: np 105-107 C, [a] 21D +124 (c 1.0, chloroform: EIMS (70 is
eV) mz (relative intensity) 357 (100, M+). Example 2 (R -7-N,N

D benzyl am no-~, 6, 7, 8-t et rahydro- 1- napht hol (R)-2-N, N

Di benzyl ant idetBodes hidnepadatidn df dnteah édibtedr onapht hal ene (43 g, 0.12 nol) was
ao dissolved in diethyl ether (800 nL) and an excess of an ethereal HCl

sol ution was added dropwi se. The precipitate was filtered and dried in
vacuo to givV, LI | [ ude, product (4 .11 nol) was

di ssol ved | n(%a%ﬁx%lﬁgﬁgépﬁé% g?/rpgﬁgégﬁ{owﬁggﬁte@chs aalﬁagg%tgloé&s %noer?a%or?‘fr' To

the solution was boron tribromde ( 16 ni, 0.15 nol), dissolved in

anhydrous net hyl ene chloride ( 10Q niL added dropwi se. The reaction
tenperature was allowed to 's rg and was kept there overnight. To
the ice-cool ed solution was a 2 5 ammoni um hydr oxi de sol uti on added
dropwi se and the m xture was extwg At Y ﬁ% wi th nethyl ene chloride. The .
conbi ned organi c phases were dried (Na2S04), tiltered and the sol vent {
removed jn vacuo to give a crude @eHydue. Chronatography on silica (eluent:
nmet hyl ene chl oride) gave 34 g (93% yield) of the title conpound as a
viscous clear oil: 30 [a)21 D +118 (it) 1.5, chlorofornm; EIMS (70eV) m a
(relative int(%psi ty) 343 (?Eg M) . 2 6 MAY Z003 WD 40/43378 | 7 Exanple 3 ,-.
(R) - 2- ( 7- N, RBLAZITRMWKE! Lorgute 1Bl may b FyaEe 4L by AFATAR Wikl suitable t
nmet hyl prop ] 0 : : .

(R N 1 BB e 0 22 Rl sugh g byl bromide g ey cplorigg oran )
stirred in stiankydcohs ed. berapiesy|ad 6PbdHzy! 1ok fikte STHE ramBtindhayds: {800 dun oi |,
0.96 g, 32 mmol ) for | h. Z-Brono-2-nethyl propanam de (4.8 g?x 39 mmol :

descri béd i ¥ingcoiad(ts the basepf compogyst Mg @ suitahlesol vent eiseMN-direthPéarmiamide,

T rans. | P - B e ' ' s heated at

| 00 C for ]23% g[gﬂef g%zctcgc}%%g\(l)@?lng?afa@ee pr"é%%'l@r)%\lfl1 éﬁgghggj |3U§2§P§r%\é%e was

Filtered ofthalkylamidd duch as Qie@yARAKAd: AdednPeriaedRitRindhd AR gE 851-SUIEC WAS| 50
partitioned between water and io nethylene chloride. Tﬁe or gani ¢ phase was
separ at ed, ‘& TBePEFIZSOL} suifapletcatalyst egicboasaipor iadidd ot sodjimaodide mage pr oduct
which was purified on a 'silica. gel colum using nethylene chloride as the

el uent. Yi épﬁ?mﬁ.ﬁ& Sé’cfcg%tf}é’efffm’[ e title conpound as white crystals: np
125-126,sC, [a]21p +98 (c 1.1, chloroform; EIMS (70eV) m _ (relative
intensity) 428 (13, M+). is Examne 4 (R)-N

{7-N, I V- D ienPsthethylator-of3hd c@npoand ahfmtmatallhapht hyl ) - 2- hydr oxy- 2met hyl pr op&

nam de To a sol ution of

(R -2-(7-~"V, N-di benzyl am no-5 8-t eflrahydr o- 1- napht hyf oxy)-2 ~o

met hyl propananmide (9.1 g) 21 nqo i n aphydrous

1. 3-di met hyl - 3, 4,5, 6-tetrahydro-¢( 1N pyiN-(@migne ( 10 nL) and dry N, N
di met hyl formam de ( 100 nL) was 8 d sodi um hydride (80%in oil, 1.4 g, 4%_
nmol ) and the reaction was heat et 130 C for 8 h. The sol ution was poured

into a mxture of ice and water and extracted three tinmes with ethyl
acetate. The conbi ned organic phases(MBre dried (Na2S04) , filtered and

evapor at ed, ' ography on_silic el u X .

chl or of or nfde%%ﬁgl%grsng? Enrﬁ}g%ﬁ% ﬁ; R'ﬁ%lﬁ?ée f66%°6£j‘ ‘ %’at\%%a“?%gﬁegc?r%gﬁ%ng/ iwéﬁhaaf‘ as
whi te obyshedis reagpntlsiéh d3muesus [HHr2AD Hﬂ@@HﬁGO@HL.BB‘:QJ RICY Qykidine-FECIME ( 70eV)
mz (relative intesity) 428 (1) M+). Exanple ~ ~0 _ .

(R) - 2- N, N- Bithabasit an¢laephdicaaiasot sucl pQCH3Cotni oy @nblis8 pint haiteble soIRpatN (7- N, N
D benzyl anj,no-5, 6, 7, 8-t et rahydr o-! - napht hyl ) - 2- hydr oxy- 2nmet hyl pr opi onam de
(7.4 g, 1%%?8%5%&5&?&&% aylens ‘%QIC?ﬁ@@tQEFBP%‘?fO@ﬂ RRthiie TeaLHen Hay oSHY

between -78 °C and +60 °C.

25 (iii) Conversion of the compound of formula IV to a compound of formula V



2 6.MAY 2003 WO 00/ 43378 PCT/ SEO0/ 00079 18 a 20% HC1 aqueous sol uti%rﬁ MOZU[B
.m.) and heated to reflux for 8 h. The ethanol was evaporated in vacuo and
t he remai nM9PO48378t i on was washed twice with diethyl ether aOUSE@@I0ET™ on
ice-bath. After alkalization with a 45% aqueous sol ution of sodi um
hydroxi de the m xture was extracted with,methylene chloride. The conbi ned
organi c phases were s dried (Na2S04), filtered and evaporated in vacuo.
Purification on a silica gel columm using chloroformas the eluent gave 3.8
g (76%yield) of the title conpound as a light-brown oil: [a]21 D +124 (c
0.9, chloroform; EIMS (70eV) nml~ (relative intensity) 342 (92, M).

hyl pi perazi ne 2, 6-di one
to a stitTed suspension

Exanple 6 10 (R)-14A{ NA

Di benzyl am no-5, 6 3 4 s

1,1 -Carbonyl diin g added

of net hyli m nodi ace NZ(Bﬁ)g, 18 mmo n~ar ngﬁ)tetrahydr of uran
reflux for 1.%5 h.

(250 mL). The reaction mixture wds heated at
(R) -2-N, N-Di benzyl dAfno-8-amino is 1,2, 3, 4- et rahydr onapht hal ene (5.7 g, 17

mmol ) was then added and stirring at ref continued for 17 h. An
addi ti onal amount of 1,1'-carbonyldiimdazolle (2.9 g, 18 mvl) was added
and heating at reflux was continued for an HlL 7 h. The solvent was

.evaporated in vacuo and the crude productOwas pufified on a silica gel
colum using E chloroform ethanol saturated with NH3 ( 100:0.5) as the
eluent. Yield: 6.6 gI¥37!0) of the ao title conpofd as an oil: [a]~ 1D +90
(0,052 ol oot iliouFbMRe (00 Il 2. SESARL YR SRR 1) 453 (8. ).

:Di benzyl am no- 8- (4- net hyl pi perazi ns4-yl)-1, 2, 3, 4-tetrahydronapht hal ene ~s
(R -1-(7-N, N-Di benzyl am no-5, 6, 7, 8J¢ et r ahydr o- 1- napht hyl ) - 4- net hyl pi perazi n
e-2,6-dione ( 1.4 g) 3.1 mol H bt 0 a suspension of |ithium

al um ni um hydride (0.57 g) 15 gnmol) A nYanhydrous diethyl ether (70 nmL). The
reactiop nmixture was heated at reflffx for 7 h. The reaction was guenched by
the addition of water (0.60 nlL)) 15% aqueous sodi um hydroxide (0.60 nL) and
agai n wat er |.8 nmL). The mixture(¥dds filtered, dried (Na2S04) 30 and

(
evapor at ed_| uo ifi.cation on silica,gel. colu usi ng. ,.
chl or of or m" é%ﬁéﬁ%?ﬂdéafgﬁ{ fg%“g%lg Rt er&-—%%ﬂm&ﬂb?”f?%égh Oﬁ‘é‘eg‘rﬂw 085?98"’1".‘ 0 g
(79% yi el djn kadeher drkidsel fEINRY Yrschpatetasvi (S EtkneSiikonylidlyZtdiphad R, Gnl Ry,
chloroform; EIMS (70 eV) ml.: (relative intensity) 42% 56 Y 2003 WO
00/ 43378 | @e ppdropen an)a lomemail graipRET MBEQG0/ T8 Preces Rnay-bB camiedrout with a salt
0-2-N, I V-dihenzy | am,i 0-8-(A-methy | p iperazin-1-yl)-1,2 3.4
et r ahyir onant ek o Ry et Hrtdips AR Kb Hudh &y’ NeaCo
di benzyl ankpg: 8mO%: BRE DY AR L Ne1- r | gne (2.8
D) 6.5 Moty i ap oS A e peecndi QTR RIIHERIRITE £00 1)
was brom naprdtids0lvens sugh 2s dioxdng, /4 delithe ihylformeanpide | teoah ainofutaneoluemst | on was
stirred for 5 mn. Tge sol vent was evaporated in vacug and the remaining
solid was F8%595°f PEFURLD eiher R dbe sraatiop mayporwt ayvesi+ehi omddd SARE: cool ed on
i ce-bath. The water phase was al kalized with 2 M aqueous sol ution of sodium
hydr oxi de and the phases were separated. The organi c phase was dried
(Na~SOes) , (iv)IRearr ket EaaombadrRiIbiffmiRE VQo h Rofipbend@offordelaIpduct whi ch
was purified on a silica gel columm using chloroforn ethanol saturated with
NH3 ( 100:2) as the eluent. Yield: 2 g (61 %9 of a viscous brown oil: EI M

~s (70 eV) ma e intensity) 503 d (0.6, M)
———————
N-(Bn), N-(Bn),

0 0 NH

o? “\H, 7~ “OH
™

a
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Exampl e 9

(R)-2-N, N-Di benzyl am no- ~- net hyl - 8- (4- net hyl pi perazin-1-yl)-1,2,3,4-tetra
hydr onapht e~ .0 (R-2-N, N

Di benzylarpﬁ§§&§?Zﬁonn-8-(4-nethyIpiperazin-l-yl)-1.2,3,4-te€qg§E0mmm79

hydr onapht hal ene ( 16 g, 0.31 nol) was dissolved in freshly distilled
tetrahydrofuran (300 nL) and cooled to -718 C under argon. To the solution
was added n-butyl lithium( 19 nL, 1.6 Min hexane, 0.31 nol,) dropw se
during 45 mn at a maxi numtenperature of -76 C. The dark green solution
was stirred for an additional 20 mn. A solution of netRyI iodide a ( 1.9
mL) 0.31 nofRYPHCHFIES RPN Gisukable wivanse Barrarioialyeahsych29MyY) was added

dr opwi se duyi 1 n. at .. X t enper at ur.e - king the green
col or di sap%@al?[{y%ﬁﬂgh&edgbcth?’éﬁgng‘% ?r’%"gglg{hg{”ﬁdf [ee?{t‘ﬂé}fdzénfgn?? for 50 m n and
at 0 C for héxafiiethylphbephofiatidntde Wah aGuahsiBeskeW. d. IK-CORI KPH, ab@sdiah (8 nl)
and the solvent was evaporated in vacuo. The residue was partitioned

bet ween et hittoxideeriNeH @BOBmpEatuan o ithBOhe 3Mngriof +2AAC thel PHases ~o0 were

(NacScn)’, aRtF BORON ST OGO Lo DarP A b ad e ety o P P RSB it
was obtai neﬁ’examet%é%ﬁy?p\qogggﬁim ﬂq/p %%é%he%?)ngéqua§gp / tgpga‘%ng#{ffinc?ﬁF%n by

col um chr omat ogr y on sillica us~ acetate/tneth e 0:1)

as the ei uemnet sgkd of dededtibng (82% yield) of the title conpound as a brown {$
oil: EIMS (70 eV) ml~ (relative intensity) 439 (5, M+); [a]o"-+86 (c 0.0~,
CHOA 3). s Exanple 10

S A TR RO 4 e el S & g oo
)-1, 2, 3104- t@idemcwdcmmmﬂmhahgaads( ARhGs HAOIMHE) oMEBr Wi sssithedoliventaget i ¢ £

acid (280 nL) and charqgg into a Buchi glass autoclave ( 1 L). 10%_
Pal | adi um of2@sH1a8elameliang| %,mér@rmbem:wganyo% feEyon; AV REsurpeeen e C

reaction rruxt Mas stirred at. 70 C.and at 5 bar r pressyre for
555 h The BrdG e Shudle bioseBticdrs uifa oes s oD MR BB GRRRE |
vacuo. The goR@hidie HW cRARsl ib@RRA oP Bl VRRR RkEdH and aRtratcioh 409 dekdr and wat er
( 100 nmL) and cool ed on an icebath. The pH was adjusted to 12 by addition
of aqueous Hetve€hl+2A53Uznd @ the phases were separated. The aqueous phase
was re-extracted with ethyl acetate (2 x 100 nL,) and the i5 conbi ned
organi c'’l ayer was washed with brine (50 nL) and dried (Na~SCa). Evaporation
of the sol i %oy j npound as a

br own or | () G EROE e B e St EoriauhBBC A PPN 21y
(c 0.09, CHC13). Exanmple 11 'o

4- met hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- napht hyl ] - ~
0-

(R) - N-(5- Met byl - 8
t nor phoi i nf ; b 4- Mor phol i nobenzg actd™23.3 g) | 13 mmol;
descri bed i @@

1978) | -1 (10¥, 2060- 2 ole ( 19.2 g, 118

J. ; Raster ki ene)
te@n)and 1) 1 ' -

nmol ) dissolv~ﬂ i n anhydrous N, N-di net hyl[f or mam de* (2% nl), were a stirred

at 75 C for 2and cooled to roon1tenpeh%irre. To the solution was added

-1

Degutiene, A Zh.Og. Khim¢

JIN (]

(R-2
anino-5-nethy|-8-(4-nethy|piperazin-I-[g) , 2, 3, 4-t etrahydr onapht hal ene (W
(27.8 g) 107 mm!) dissolved in anhydrotug N, N di met hyl f ormam de (250 ni).

The reaction mxture was stirred for 58 h giving a white slurry. The
precipitate was filtered off and dried i fHgacuo giving 13.3 g of a crude
product. The nmother |iquid was concentrated to dryness in 30 vacuo giVing

65 g of a crude (WiBrial which was partitiond&)between CHCl ~ (500 nlL) and
H~0 (700nL). The organi c Payer was washed with HBO (70 nL) and brine (2 x

70 ni) 2

may be carried out by reaction with a compound of formula X.



2 0 MAY 2003 WO 00/ 43378 PCT/ SE00/ 00079 2L and dried (Na~SCa). ThelshiNA2003
was evaporated in vucuo givin~ 40 g. The two portion were conbi ned and
recrystal | i%@8Y43¥R} ee tines, from anhydrous methanol to gi vePGHSEVZTT 0%
yield) of the title conpound as white needles: np 236-237 C, EIMS (70 eV)
m~ (relative intensity) 448 (3. M+r): (al®''? -60 (c 0.15) CHClj) s Salts
of (R)-N

(5- Met hyl -8-(.t-nethyl pi perazin-1-yl)-1, 2, 3, =1-t et rahydr o- Z- napht hyl ] - ~t
mor phoi i nobenzam de. All nelting pgints were determ ned using Differential
Scanning Calorinmetry (DSC). The ioljtenperature scanning rate was 10 C per
m nute starting fromroomtenp The sanples were investigated in

al um num pans with | oose |ids under ni &@@g‘n. Exanmple 12 (R)-N

(~- Met hyl - 8- (4- et hyt pi per azi n-l_qi]byi }-%,2,8,4-tetrahydro-2- naphthyl]-4 ~s
nmor phol i nobenzam de L-Lactate. TO rmsolution of (R)-N

(5-met hyl - 8- (4- et hyl pi perazin-1-yll)-1, 2,3, 4-tetrahydro-2

napht hyl ] - 4- nor pho(i nobenzanmide ( @.0 g, 2.2 mml) in nethanol (40 nmL) was
added L lactic acid (240 ng, 2.7 mmol) and the solution was all owed to cool
to roomtenperature. |~ ~ , The solt¥ent was evaporated in vacuo and the

white resi i ! - ol 1~ 0 [ ter
ddi £1 on o enol "y ner mee oS PR R s p o S el
room t enperatdtfa@ydrofierah of NRdipe @B ahide Wothe fpkdst e @d coupliab freaabrl st 8d i n
vacuo to give 360 nq (30%yield) of the desired product as white crystals:
np | 30- 140 N -parapnyidiamedazole and Wie RGN may XG3HEAReeTH2G Y and +4 307CoTha,

10. 4. Found; C 66.6; H.,7.9; 10. as. Exanpl e. - N

((5- Met hyl - éﬁcﬂi’%tfﬁ@f’gf%&?( g‘%i“??l-hli‘-‘%ﬂ 33% ynige m*@&%&%@aﬁe@%éw f$1 ] - 4rmor pho
| i nobenzamidg)H.r ilsCHuitaple golvdi@ e 2. dedhi) &QLMrit@bah9Brofuran at a temperature between

(R) -N-(5-net hyl -8-{4-net hyl pi perazin-1-yl)-1,2,3,4-tetrahydro-2 30

napht hyl | - 4268€phdir¢thobenzanide ( 1.0 g, 2.2 mmol) in nethanol (30 nL) was
added a 2 6 MAY 2003 WO 001 43378 PCT1SE00100079 22 sol ution of L-ascorbic
acid (475 nmg) 2.7 mmol) in nethanol (20 nL) and the solution was allowed to
cool to,ro efipshati @Qﬁﬂ% t sol vent was evaporated in
vacuo aﬁd ?ﬁg renapﬁﬁﬂg&:glutloﬁ ?3@&ﬁ@9hﬁ2§ allowed to stand at room
tenperature for 2.5 h. The crystals were filtered and dried in vacuo to
give 1.3 gram (92 %yield) of the title sygpnmpound as |ight grey crystals.
np 235-245 C. Anal. Calcd. for C>H36NaO-xCo6H-C6xH~0: C, 61.7; H 7.2; N
8.7. Found: C, 61.9; 7.0: N, 8.9. Exanple 14 (R -N

(5-N et hyl -8-( per azin-1-yl) -
i o nor phol i nol Salicylate. ,To §
(R-N[5-neth 0B ‘qugera2|n-l-v R 7 ngbr hydr o- 2napht hyl J- 4-
nor phol i nobenzanjde ( 1.0 ¢) }22 nmol ) i n|ethanol ( 3 was added a
solution of saligylic acid (400 ng) 2.9 mgol) in ethanol ( 10 niL). The

sol vent was cghcentyrated in vacuo and tfhe rgmai ning solution (20 nlL) was
allowed to cogl tof{roomis tenperature. The {solution was put in the freezer
over the weekend,~The crystals were N

{ I !

‘ CH, CH,

(IX) (X1)

to obtain a compound of formula XI may be performed by aromatic electrophilic
substitution using a suitable halogenation agent such as Bra, Cla, I, ICl, or SO,Cl,. The
reaction may be carried out using the salt or the base of the compound IX in an appropriate

solvent e.g. acetic acid, HCl/ethanol or water with or without a suitable base e.g. alkali



filtered and dried in~vacuo to give 1.2 gram (86% vyield) of the tziglMAY 2003
conpound as white crystals: np ?35-240 C. Anal. Calcd. for

C~7H~-6NoO~Xx{w :7C. 69.6: H 7.2; N, 9.6. Found: C) 69.5: , 9. 5.
70 Exanpl e 6&1‘!{@%&7’{;‘ F'CT/gEgu/oo'(\)%

(5- Met hyl - 8- (4- et hyl pi perazin-1-yl)-1,2,3,4-tetrahydro-2-napht hyt]-4norpho
| i nobenzam de d ycolate. To a hot solutida of (R)-N

[ 5- met hyl - 8- (4- net hyl pi perazin-1-yl)-1,2,3,4-tetrahydro-2

napht hyl J- 4- nor phol i nobenzam de ( 1.0 g, 2.2 mml) in ethanol (50 nmL) was
added a hot 's solution of glycolic acid (200 ng, 2.6 mmol ) in ethanol ( 10
m). The solMERICHALE LohEREME aceraiering b1 EAgiRn EHPERIG BHRFRN 179 “SaPdt i on
(20 nmL) was il yl acetate added until the solution was cl oudy.
After boili nrgg?ééf'ﬂgﬂ?%v%'m nutes, the solution was cooled and put in the

refrigerator over night. The crystals were filtered and dried in vacuo to
give 1.0 gram (83%yield) of the title conpound as white crystals. Anal.

Cal cd. for 30 C~~H36N40~xC, H603x2H, 0: C, 62.1; H) 7.9; N, 10.0. Found: C
62.7; H 7.7, N) 8ilab. 2 6 MAY 2003 CVO 08}_‘43378 PCT/ SE00/ 00079 23 Exanpl e
16 (R -N 3

(5- Met hyl -8-(4- | piqerazin-1-yl)-1, 2,

nmor phol i nobenzaffif de (Di hydr obrom de s £
(R) - N-[5- Met hyI-8-(A{ | pi perazi n-1- t et rahydr o- 2- napht hyl J- 4
nor phol i nobenzamde™ (30" d% \ 4 ) mol ) wa S yn anhydrous

t etrahydrofuran (+5 nL) and an @t hereal sol uti on was added until the

sol ution was acidNg, The white solid was fNi|tered) washed wth diethyl

et her and dri egfo}' ve the crude soli dEThe crude solid was recrystalli zed(
from absol ute gt hangl/ethyl acetate to give (.78 g (29% yield) of white io ™
transparent crystglFs: np 250-265 C. Anal: cd. for C?~H3gBrZNAO~: C,

53.1: H, 6.3; '. 1 Br) 26.2; N) 9.2. Found: C, 53.0; H 6.4; Br) 26.3: N,

9.0. Exanple 17 (3N CH,

(5- Met hyf - 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro-2-naphthyl]-.t is

nmor phol i nobenzam de Di hydrochl oride (R)-N

[ 5- Met hyl - 8- (4- neéégl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro-2-naphthyl]-4

mor phol i nobenzami (2.0 g, 4.5 mol) was di €¥8ved i n anhydrous
tetrahydrofuran (55 nL) and an ethereal HC solution was added until the
solution was acidic. The white solid was filtered) washed wth diethyl

ether and diigdCdn@efiotof theGbgeudATOSRIPKE (SPLdHpoulBf FQmIURE £ bd Was
recrystallized) twice, fromethanol/ethyl acetate to give 0.1 1 g '( 16%

yiel d) of sepati¢d quidy aipdialdialpggsexahange Anal appCariew. anfhyroGspHRBCLRNADZ: C,

62 2 a?bl 7 t%'gah_ayéi}'cif{:gzip%’r dfbthyl Qnel usii@ U anie aRd Hehichh o'metal O 'busyilithiumy 10 &

[ S-Met hyl - Gtk AmiTBe ANgrRbiRANGAINGs, IfolYdwedbydredeer: Sithahi Ay Qodial RIMhB Y aktidn £
nor phol i nobenzam de nohydr obrom de. I'm dazole ( 16.3 g, 239 nmml) was

di ssol ved imay boparipyaadkt AredcOn rempeeande lmidhirothe oaxige 0Ae18°Q &4%omy W i N aceti c

acid, 49.5 nL, 2I8 ggrm s, added dropwi se. This solution was ~o0 added to
a slurry of PR 40! CHW%N(%F%E%PF@WMFO&‘?F RY Bydrpgenption gver asuitlfy dr o- 2., .

Y1) D RSB 5 2 e IRl LA SRR el 0 O -

acid or ethanol and at a reaction temperature between +20 °C and +120 °C.

Method of Preparation of End Product.

Another object of the invention is a process for the preparation of the compound of the

20 . invention by acylation of a compound of formula XII,



After the addition was conplete the m xture was heated to re fl ux 20@ MAYh.Zﬂﬂa
~After cooling to OC the crystals were collected by filtration and dried at
60C under wasoyIpiso gi ve 98.5 g (93.6% yield) of crude nonobygiselseddyde. s
The crude nonohydrobrom de above (96.6 g, 182 mml) was recrystallized from
95% et hanol (5% water v/v) 598 nL) and ethyl acetate (2280 nL) at 60-70C
and the slurry was slowmy cooled to -10CG%%efore filtration. The crystals
were collected by filtration and dried at 60C under vacuumto give 87.7 ¢
(91 %yield) of slightly pink crystals: g 265C (decom ). ~H NWR (300 MHz.
DVBO- d6) 8 8.24 (d, GH, 7.5 Hz) 1 H), 7.86CHgd) J=8 Hz) 2 ~o f-1), 6.92-7.08
(m 1H, 7.00 (d, JJ=7.5Hz, t H) 6.98/(d, J =8 Hz, 1 H), 6.86 (d, J =

8 Hz. 1 H), 3.61-4.£
2.00-2.20 ( m 1
El ectrical field s S.£
of guinea pigs [3H 'S NHzeased by “El ectY7 cal' Nfi el
slices of occipital !cortex of guinea pigs/,which havl bee
with [3H -5-HT. ThMsrelease is siml that caused b /\,a
stinmulation, i.e.|exocytotical rel easeErom serotonergi c nerve tjermnals,
~0 dependi ng on tke presence of Ca2+ i w8 _the’incubation nmedi um e SQHT

rel ease is regul atedl’at the level of theMerve terminals by autoreteptors)
in the guinea pigs (ljke in humans) bel onging to the h5-HT 1 g receptor
subt ype. Thus) agon $bs of h5-HT t g receptors reduce the anmount of

[3H -S-HT rel eased by field stinmulation whereas the release is increased by
antagoni sts of this receptor type. Testing conpounds with this nethod is 's
,accordingly a conv tﬁnt screeni ng techni que gor determ ning the potency
‘and functional eff of new h5-HT~g recept oft agoni sts and ant agoni sts.

Met hods and Materials Buffer conposition (mV NaHCO3 (25), NaH-P04. HBO (
t.2)) NaCl ( 117)) KA (6)) so MgSO4x7H~0( 1.2)) CaCl~( | .3)) EDTA

Na~( 0. 03) . Wileachuftéds-masphphisserzéioncidtind masiing3Be iige wittParGodgidic 2003 WO

00/ 43378 PCT/ SEQQ 00079 2J bef or.[% use, The E’H of the buffer ~s about 7.2 at
r oom t enper3EINC 3 O PR thesalt (ith op without agolyates 7 preparation of occipital
cortical slices s Guinea pigs (200-?50 g) were decapitated and the whole
brain was renoved. The occipital cortex was di ssected and cut to slices

0. 4x4 nmm wiTthbs, M= dclylagidm mah bp patiedrae by feactidfh chewdimpeupdot foerhiula NI tiithshe

shoul d be renoved carefully with a tweezers before slicing. The slices were
i ncubat ed iPfid<hieridg af 45 brepudernf dyperaalinebenzon 3cid ip 2 ARG SPBNISHELES de.
After inpcu ' ' - ~- HI. f.qr ot her. I lices were
transfe'rgr e%?#ﬂ %C\tggfg{ad?ggﬁhtﬂ ekgﬁﬂd"'%ﬂssﬁgﬁbqf R%g??{%ﬁ%ﬂfﬁ Sglgtr?neassvol ume

buf fer. Therighylagine wes Rmiptansé Bétvedh -LO °C A8d sARAIEMBERUrEHOLESatiMgtihe a
plastic pipette and were washed for 40 min with the buffer in the presence
of uptake FHBRPWIlESFIdPRcEP Y hmompiBlimbnidie Acia Wit BTuKatifg/ raegent Fcbes ri cal

stinmulatio f o~ £.el /S, Lhe superfused buffer was collect L 2 nb
fractions. R/‘llﬁécaé qlargrléiél%véa?glg'sé/@rrﬂcéfltgEepxggf%oggwa%?rtC{/‘pl\’/ﬁnty !I?%Ssﬁwné%j%ﬁ%dcpul ses
of frequenGythdr Withodtursairitibade BEchal N Rethy RindMn hQhiradldidivent sich@s 4t h and
13th fractions. The tested drugs were added fromthe 8th fraction to the

‘end of exp&iN-diemethylformamide or tetrahydrofuran and the reaction may be conducted at a

o
A

temperature between +20 °C and +150 °C.

Furthermore, the pharmaceutically acceptable salt of the compound of the formula I may
be obtained by reacting the base with the appropriate acid in a suitable solvent such as an
20 alcohol e.g. methanol, ethanol or 2-propanol or another suitable solvent such as water,
ethyl acetate, hexane, tetrahydrofuran, acetone, acetonitrile, chloroform or mixtures
thereof. The process may be carried out at various temperatures between -30 and reflux.

The salt formed n the above process may be formed as a solvate.



ao Results Afirst electrical (or K+) stinmulation results in a st 2nGaMAY 2003
amount of [3H]-5-HT released '. (S 1 ). Before the first and a second
stinulati OFW§Q§/455§8 ~ g antagonist is added to the media which results i
a dose depending increase of the release(S~) after the secon§<ItSEAUIAE on.
See Fig.l. a The S~/S ~ ratio which is the per cent of released [3H -5-HT
at the second stinulation (S~) divided byl@hat of the first stimulation (S
~ ) was used to estimate drug effects on transmitter rel ease. 2 6 MY
2003 WO 00/ a3378 PCT/ SEO0/ 00079 26 Sol ubility determ nation of (R)-N

(5- Met hyl - 8 Warkieg Byamiplesr azi n-1-vl )-(, 2, 3, ~

s ranvare oML IR Dl IBRIR AN il hJenBof 07 T eSPOnding Sal ts.

[ S- et hyl - 8- (4- et hyl pi perazin-1-yl)-1,2.3,4-tetrahydro-2-naphthyl]-4

nor phol t nobenzam de or it's corresponding salts was added to purified

wat er. ' TheExample by was agitated overnight in a water bath, kept at 25 C

b t 6 h t t ed
Dyt 00 (REL TRl AN AT gl sl urated

13 filter, ®b Iaubkexdoaroﬂ (RsEaptrdx BY-aktPhds.] 2 D4Rezsaﬂyﬁ&naﬂithnﬂndel Hydrachlonds €24 at

12,3, 4 t ot £y GFBDSE RERHRIR o0 A PR RPRRS DDA o oPReg S 50 AR ol

Sol ubi ity b&aé/bﬁlrﬁ‘fod@de (Zﬁulgué ShoHcf Jrﬂr&'ﬂk§§&bﬁ§ch§4 @), o M (RolVetHRt xcBod 4 £

met hyl pi per azi n- 1- 4-t etrahydro napht - 4- nor phol i nobenzam de.
Sal t (Exarrpp)@’tu:sdyng;pmeg gt rﬁfllm_for a pcnod of 35 h.
L-Lactat 18, fk: fe i bﬁ%&%%ﬁ%erceyofﬁ&n%ot @%%x&?lllgw%&%d m&wr&gr&m g64, 6 ao
It is clear from the above corrparlson i d°a ¢
nunber of rmﬁémdtbatwnsiédmya‘.embxerrﬂoﬁatéma‘ﬂuemzin& pifasd s sepm’p&un&leﬂccor di ng (.
toforrrulaé\}a% bo acgreater extent are nore, sol Iei Water grrpar,dto

the base and#23{4) APESRBPRLL (1T Ya5HP & BiSF A5 RIRRTP SYifigdpn asilica

formul ati onge| colufinfusiihe2 BRA L A, 3(3 16\a9*6f?er a@&e%bﬁatd g(@%?@ftzﬁpéu?e sal t

of the compound of formula | or a solvate 2 said salt in which
conpound of corenoyng as ¢ whige salide mp 10RYI07 SFamaloper! P4t (sl .q Shlosafamn): (Eﬁ?éﬁ (W the

racemat ¢ CHlyyQ,N(fdidve Mebastdd 359 (16b, M, provi so that

LY

Example 2
(R)-7-N,N-Dibenzylamino-3,6,7,8-tetrahydro-1-naphthol
(R)-2-N,N-Dibenzylamino-8-methoxy-1,2,3,4-tetrahydronaphthalene (43 g, 0.12 mol) was

20 dissolved in diethyl ether (800 mlL) and an excess of an ethereal HCI solution was added

dropwise. The precipitate was filtered and dried in vacuo to give a white solid. This crude G
product (42 g, 0.11 mol) was dissolved in anhydrous methylene chloride (1 L) and cooled
to -60 °C. To the solution was boron tribromide (16 mL, 0.15 mol), dissofved in anhydrous
methylene chloride (100 mL), added dropwise. The reaction temperature was allowed to

35 reach -5 °C and was kept there overnight. To the ice-cooled solution was a 2 M aqueous
ammonium hydroxide solution added dropwise and the mixture was extracted, twice, with
methylene chloride. The combined organic. phases were dried (Na2SQ4), filtered and the
solvent removed in vacuo to give a crude residue. Chromatography on silica (eluent:

methylene chloride) gave 34 g (93% yield) of the title compound as a viscous clear oil:

30 [a]21D +118° (¢ 1.5, chloroform); EIMS (70eV) m/z (relative intensity) 343 (53, M*).



(R - N [ 5-net hyl - 8- (4-net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- ?- nap%tﬁn)MA]Y- Zﬂﬂa
nocphol i nobenzam de hydrogen (?S,3,S~-tartrate, (R -N

[ 5- met hyl - &«Q ®W/43318hyl pi perazin-1-yl )-1,2, 3, 4-tetrahydro- 2- rrqarsEbybgo79

nor phol i nobenzam de hydrogen (28,3R)-tartrate, (R)-N

[ 5- met hyl - 8- (4- et hyl pi perazin-1-yl)-1,2,3, 4-tetrahydro-2-naphthyl]-4

nor phol i nobenzam de benzenesul fonate, (R)-N

[ 5- met hyl - 8- (4- net hyl pi perazin-1-yl)- | ,2.3,4-tetrahydro-2-naphthyl]-4

nor phol i nobepwzrplede hydrogen |, 2- et hanedi sul f onat e, 2 6 MAY 2003 ?s

(R) -N-[5-net hyl - % =| - met hyl pi perazin-1-yl)-1,7?.3,4-tetrahydro-2-naphthyl]-
4. nor phol i (BbENTAMYJRibEYEH aBiEa-Tel Satetnhy @yo- Nnaphthyloxy)-2-

[ S-met hyl - 8- (4- iperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4

nmor phol i nob%éégﬁhgxi%@ggen sulfate) (R -~V

[ 5- net hyl - R{-2-MBEDideptpanmpi 06, 1.8 yétrahl deb- Bundptitd! 1 ahy dT0omaonapb siydd ind

nmor phol i nobepzani de D- gl nat e, ) o

(R) - N[ 5- rrEat"’HVﬁ'-o%S- ‘3’-‘?@tdﬂ§ﬁo Bﬁb&ﬂfﬁé?ﬁum ydyde (807 imeil. & oahydmnd) Rapik hyl | - 4
mor phol i nobe .0 &S inat . S i .

(R)- N[ 5- met Eiﬂﬁ‘lﬁ%_ ?ﬁ#%ﬂ?ﬁgl ol pg@r;g'z%qﬁ-'@i rfxglrﬁoﬁ._defcrlbed in: Coutts, [. G. C.; Southcott,

, 2, 3, 4- t et MRy dr Ghan.fephPenin] Iransmd 1 p9Hd)| 167 6li6h wasradiied med Henestibd miatre, (R) - N
o el ot e B | B ReoreRs kit ok e el LRMAS 5 BRI Flierea

(R) - N-[ 5- mefiytle-f@erfd emBioaptbPirDRAEAZ A} the residue was partitioned between water and
-yl)-1,2,3,4-tet rah¥dro- 2-napht hyl ] - 4nor phol i nobenzam de di hydrogen citrate
and (R)“N- [EetidensyahlagideThsemBgni¢ plinse sis separateds|dried (Na2S04), filtered an

)-1,2, 3. 4- Leidophy i Dapht hL-‘lva{ ' Z A0 ol Qfide are
excl uded. 2. [{8 pharoﬁ%_ceuti caP?by caiccep g’%‘%‘ksa fdaaccégaﬁeéléa%fgﬁg%lgém lin

whi ch t he cwtydenechioride @8 theletueht. iYseldn9.6R)(76%ant ihomee compaurgials waite of sai d

salt. 2 6 Y. 200329 .3 ~. | t so| vat e accordj claim1l which is
( R) - N ( 5- ﬁ%%/ﬁdysl Erg’_ %2: ‘%Eét Eyf%?ﬁ%?‘%@{(ﬁ_lll. c%l:orof%rm). EMQ(7BL9V) nﬁ(relauve
yi)-1, 2, 3, émicypdngdn 8 M+napht hyl ] - 4- nor phol i nobenzam de L-lactate or a
sol vate thereof. 4. A salt or solvate according to claim1 which is

(R) - N- ('5- net hyl - 8- (4- net hyl pi perazin- |

yl)-1,2,3, ﬁ-x;ﬁ,yeagﬁydr 0- 2- napht hyl ] - 4- nor phol i nobenzam de L-ascorbate or a
solvate th . o. Asalt or solvate according to claim1l which is
(R) - | V- [ 5- 8 )-0¥{(7-BY-Bibpenziilangn 9§ 6; 08t etrdhydro-1-naphthyl)-2-hydroxy-2-
yl)-1,7?, 3, 4-t.etrahydro: 2- napht hyl ] - 4- nor phol i nobenzam de salicylate or a
sol vate t hre"reEehJ;".’mpymam"?e

To a solution of (R)-2-(7-N,N-dibenzylamino-5,6,7,8-tetrahydro- 1 -naphthyloxy)-2-

20  methylpropanamide (9.1 g, 21 mmol) in anhydrous {,3-dimethyl-3,4,5,6-tetrahydro-2( 1 H)-
{ pyrimidone (10 mL) and dry N, N-dimethylformamide (100 mL) was added sodium hydride

(80% in oil, 1.4 g, 47 mmol) and the reaction was heated at 130 °C for 8 h. The solution
was poured into a muxture of ice and water and extracted three times with ethyl acetate.
The combined organic phases were dried (Na2SQ4) , filtered and evaporated in vacuo.

35 Chromatography on silica (eluent: chloroform/ethanol saturated with NH3; 100:0.5) gave
7.6 g (84% yield) as white crystals: mp 134-135 °C; {2)2!1p +130° (c 1.1, chloroform);
EIMS (70eV) m/z (relative intesity) 428 (1, M¥).

Example 5
0 (R)-2-N,N-Dibenzylamino-8-amino-1,2,3,4-tetrahydronaphthalene
(R)-N-(7-N,N-Dibenzylamino-5,6,7 8-tetrahydro- 1 -naphthyl)-2-hydroxy-2-

methylpropionamide (7.4 g, 17 mmol) was dissolved in a mixture of ethanol (200 mL) and



6. A salt or solvate according to claim1 whichis (R-N 2 6 MAY 2003
[ 5- net hyl - 8- (4- net hyl pi perazin-1

yl)-1, 2, 3, 4pfdof43d¥ydr o- 2- napht hyl | - 4- nor phol i nobenzant de gly

sol vat e thereof .4 7.!4 A salt or solvate according to claim1 mﬁgkﬁkﬁgﬁ%ﬂN

[ 5- Met hyl - 8- (4- et hyl pi perazin-1

yl)-1, 2, 3, 4-tetrahydro-2- napht hyl | - 4- nor plﬁol i nobenzam de di hydr obrom de or

a solvate thereof. 8. A salt or solvate according to claim1 which is

R) - N- [ 5- Met hy] -, -ﬁs-rreth | pi perazin-1

o)1 5 e 0 A B aront R0 T et rsens A 6wt 2B e TRFBHAGr on de

or a sol vat @ ileiiedfr viduo M@k terinid i6n AECAEGEA IO withidihdt UGl 1 S

R) - N- [ 5- Met h}'@g- (4- met hyl pi per az] ufRLN@ich A8 ' dtht e GR

yl)-1, 2, 3, 4<peled amyjadrintR-Aftep hikbldationt with aptséh aquebenscéuticneof dodiyairiydhdxadd de or

a solvate thereof. 10. har naceutical forpulation, copprising as active

i ngr edi ent bt rﬂ@?‘ﬁﬁ&“ﬁi%éﬁ% %@E‘ﬁ’?’@%e 8‘?48{1?& L@F .C?Wemgggfg%‘rc PLIBYSS e

accordi ng t aridd NSO Of filedréd 478 edafdrREd & RNDI MBI dn SHGM SAkbismANGIQ
solvates, optionally in association with diluents) excipients or inert
carriers. Cchlopfamyaohesiusy save 3.8 8 Fa%rvieldbefthe Hile fomprHnatas ahighcbordiail t o
claim 10 for, ;08 d I J?;FYH# 7 oxy 1NE: hated 4+

di sorders. P) li%ﬂ%r@éééﬁtﬁllgéa )b%ﬁ)g#% m&@%%ﬁ%%@%%“%'gé@%f )'C| ainms
10 or I 1 for use in the treatnment of nood di sorders, anxiety disorders, {
personal ity _di so*_gér S) obesity, anorexia, bulima, prenenstrual syndrone,
sexual di sjtg‘-ﬁ‘-g%‘#lf , alcoholism tobacco abuse) autism attention deficit,
hyper actg vi tm-pl(mr,m‘mibgﬁﬂywnﬁh&%;q,ﬂﬁmwhﬂirﬁqr.dﬁﬁrﬁhymtzb%aﬁy% erazine-
aggressi on, _schczophreni a, endocrine disorders, stroke) dyskinesia, -
Par ki nson' s2drdieegse) t her moregul atory di sorders) pain, hypertension, £

urinary incont} . S rQWh ntral_. unor.s. . A

phar maceut i g'gl t?ﬁ?ﬁﬁfiﬁﬁ?@%&g@éﬁ'ﬁﬁg{) @ e é‘:a%&fﬁ%f%l%fc%tss‘éSPF?lSl%%%?t r eat nent
gffrraj gr demlems«ﬁ?ﬁm)lddﬁcsmmxg (2];ﬂ1g4.18/inmall)ﬁn tri]xrhyaﬂiuvadtmhaMﬁIrfti ngotna_)?:traém 1 as
efined in any.of clains 1- or use in_therapy. 15. A salt or solvate
accor di ng t‘E?a%‘fogirﬂﬁxfurgé"aﬁéﬁtw@&rﬁ%xc@rﬁ-%hi@)fg&%bébqnﬁylﬂﬁgmf&é%%nt of

di sorderss i N2B3heecaRifdrédapRBANAHS, g{%b%ﬁm@@m&xeﬁ%ﬁcﬂnm}gﬁ@ﬁr@%@&ﬁlj ng to

claiml as defined in_claim15 for use in'the treatnment of nopod di sorders)

anxi ety di sngeyed fopé? §ohmpddiyonal araeune et |, otrelenyydiinaidarods (2 .l mmiod,
premenstr ua»basséﬁ'ag& hcaﬁ?@ h&ﬁr%/mgé »%Ilsucrolaﬁ%e%sat%)rs %{roglgc{?qb'hs lﬁxe E&p&?% abuse,

autism attention gﬁeﬁ cit; peractivi m grai ne, nmenory
di sorders, ¢vapéroleddn eeaduoagdrhessideprodachwaophtifedioa,a siimqet colemdiusiagder s,

stroke) dyskinesia, Parkinson: s. disease, thernorequlas.ory disgrder pai n,
hypert ensi dhOTQEprvgHialp Sa&i’atg%rv%@e%ﬁ%dﬁ)ﬂ@@&? “éﬁﬁlf' %g gdg%%r)l@?jmen

cl ai m 1% f aftlet®hpolnd heantcme@é]mw@ﬁ(_cf@iz@&méﬁﬂéﬁ@:o‘ismsg?&W)WE (relatige F 1 MAY
2003 31 18. A salt or solvate according to claiml as defined in clarm 14 (‘

for use in inKesity &8t M of uri nary incontinence, vasospasm and grow h
control of tunors. 19. A salt or solvate according to claim1l as defined in
claim14 for use in the treatnment of 5-hydroxytryptam ne nedi ated

di sorders. RGmple8alt or solvate as defined in claim19 for use as a h5-HT _

o oo kA pr bR e e IS LR e ©
di sordeks i(R)-4 ie-AcHIDibadzy RETINASS, 7B RSy AL Rbh i) MBR¥thylpiperazine-2.6-dione

(1.4 g, 3.1 mmol) was added to a suspension of lithium aluminium hydride (0.57 g, 15

mmol) in anhydrous diethy! ether (70 mL). The reaction mixture was heated at reflux for

7 h. The reaction was quenched by the addition of water (0.60 mL), 15% agueous sodium

hydroxide (0.60 mL) and again water (1.8 mL). The mixture was filtered, dried (NapSO4)

30 and evaporated in vacuo. Purification on a silica gel column using chloroform/ethanol
saturated with NH3 (100:2) as the eluent gave 1.0 g (79% yield) of the title compound as a
viscous oil: [a]2lp +53° (¢ 0.5, chloroform); EIMS (70 eV) m/z (relative intensity) 425
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or solvate according to claim2l1 in the nmanufacture of a nedi canent for the
treat ment oWomwexb7eli sorders) anxiety disorders, personality pi1s¢Ho0@6039
obesity, anorexia) bulima) premenstrual syndrone) sexual disturbances,

al coholism tobacco abuse, autism attention deficit, hyperactivity

di sorder) mgraine) nenory disorders) paﬂﬁological aggr essi on,

schi zophreni a. endocrine di sorders) stroke, dyskinesia, Parkinson ~s

di sease) thegnngegulatory di sorders, pain, hypertension. 23. The use of a
sal't or sol Vdt¥ éccording to claim22 in the manufacture of a nedi canent
for the treatnment of major depressive disorder. 24. The use of a salt or
solvate as defined in any of clainms 1-9 in the nmanufacture of a medi canent
for the tredivammle8f S-hydroxytryptam ne nedi ated di sorders. 25. The use

according to,cl.ai m24 rein the salt or sol vate. agcqrdi to any one of
claims 1-9 i(5?'6'2%'3"éos'z'm:‘ﬁﬁﬁ"éygﬁ’t'%‘ﬁhﬁf'ﬂe.thy'p?eB“qWXi"’abgé% 26. A process
for the prepakaiydan®fhthhRogal t of the conpound of fornula I or the solvate

of said salt_according to claim1 by acylation of a conpound of fornula
X1, NHz N NoN Qlyt (B)-2MaV-dikenylamino-@ (M meth vipiperaziot i-yit ledi3 4-
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acid to form or °
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The dark green solution was stirred for an additional 20 min. A solution of methy! iodide
35 (1.9mL, 0.31 mol) in freshly distilled tetrahydrofuran (10 mL) was added dropwise during
25 min at a maximum temperature of -74 °C making the green color disappear. The
reaction mixture was stirred at -78 °C for 50 min and at 0 °C for 50 min. The reaction was
quenched with i-propylalcohol (3 mL) and the solvent was evaporated in vacuo. The
residue was partitioned between ethyl acetate (300 mL) and H.O (30 mL) and the phases
30 were separated and the organic layer was washed with brine (30 mL). After drying

(Na,S0.), and evaporation of the solvent in vacuo, 15 g of a crude product was obtained.
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and dried (Na;SO,). The solvent was evaporated in vacuo giving 40 g. The two portion
were combined and recrystallized, three times, from anhydrous methanol to give 33.6 g

(710% yield) of the title compound as white needles: mp 236-237 °C, EIMS (70 eV) m/z
(relative intensity) 448 (3, M*): (o™ -60° (¢ 0.15, CHCl3)

Salts of (R)-/N-[5-Methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide.
All melting points were determined using Differential Scanning Calorimetry (DSC). Thé

lo  temperature scanning rate was 10 °C per minute starting from room temperature. The

samples were investigated in aluminum-pans with loose lids under nitrogen.

Example 12
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

ts  morpholinobenzamide L-Lactate.
To a warm solution of (R)-V-{5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-
naphthyl]-4-morpholinobenzamide (1.0 g, 2.2 mmol) in methanol (40 mL) was added L-
lactic acid (240 mg, 2.7 mmol) and the solution was allowed to cool to room temperature.
The solvent was evaporated in vacuo and the white residue was dissolved in 2-propanol
20 (20 mL) under heating. After addition of diethyl ether (10 mL),
the solution was allowed to cool to room temperature. The formed precipitate was filtered
{ off and dried in vacuo to give 360 mg (30% yield) of the desired product as white crystals:
mp 130-140 °C. Anal. Caled. for C17H3N,0.xC;Hs05: C, 66.9; H, 7.9; N, 10.4. Found: C,
66.6; H, 7.9; N, 10.3.

Example 13
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide L-Ascorbate.

To a warm solution of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-

30 naphthyl]-4-morpholinobenzamide (1.0 g, 2.2 mmol) in methanol (30 mL) was added a
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The crystals were filtered and dried in vacuo to give 1.3 gram (92% yield) of the title
s compound as light grey crystals. mp 235-245 °C. Anal. Calcd. for
C27H36N.02xCsHyOsxH10: C, 61.7; H, 7.2; N, 8.7. Found: C, 61.9; H, 7.0: N, 8.9.

Example 14
(R)-NV-{5-Methy}-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4- ¢

10 morpholinobenzamide Salicylate.
To a boiling solution of (R)-N-[{5-methyl-8-(4-methylpiperazin- l-yl)-1,2,3 4-tetrahydro-2-
naphthyl]-4-morpholinobenzamide (1.0 g, 2.2 mmol) in ethanol (50 mL) was added a
solution of salicylic acid (400 mg, 2.9 mmot) in ethanol (10 mL). The solvent was
concentrated in vacuo and the remaining solution (20 mL) was allowed to cool to room

15 temperature. The solution was put in the freezer over the weekend. The crystals were
filtered and dried in-vacuo to give 1.2 gram (86% yield) of the title compound as white
crystals: rﬁp 235-240 °C. Anal. Calcd. for C37H;36N402xC7HgO;: C, 69.6; H, 7.2; N, 9.6.
Found: C, 69.5: H,7.2; N, 9.5.

20 Example 15
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4- .

morpholinobenzamide Glycolate.

To a hot solution of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-
naphthyl]-4-morpholinobenzamide (1.0 g, 2.2 mmol) in ethanol (50 mL) was added a hot

25 solution of glycolic acid (200 mg, 2.6 mmol) in ethanol (10 mL). The solvent was

concentrated in vacuo and to the remaining solution (20 mL) was boiling ethyl acetate
added until the solution was cloudy. After boiling for a few minutes, the solution was
cooled and put in the refrigerator over night. The crystals were filtered and dried in vacuo
to give 1.0 gram (83% yield) of the title compound as white crystals. Anal. Calcd. for

30 CayH3NsOaXCyHgO3x2H,0: C, 62.1; H, 7.9; N, 10.0. Found: C, 62.7; H, 7.7, N, 9.6.
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109%& () - was filtered, washed with diethy! ether and dried to give the crude solid. The crude solid

was recrystallized from absolute ethanol/ethyl acetate to give 0.78 g (29% yield) of white
10 transparent crystals: mp 250-265 °C. Anal. Calcd. for C27H33BraN4O4: C, 53.1: H, 6.3;

Br, 26.2; N, 9.2. Found: C, 53.0; H, 6.4; Br, 26.3; N, 9.0.

Example 17
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

15 morpholinobenzamide Dihydrochioride
(R)-N-[5-Methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphthyl]-4-
morpholinobenzamide (2.0 g, 4.5 mmol) was dissolved in anhydrous tetrahydrofuran (55
mL) and an ethereal HCl solution was added until the solution was acidic. The white solid
was filtered, washed with diethyl ether and dried 1o give a crude hygroscopic solid. The

20  crude solid was recrystallized, twice, from ethanol/ethyl acetate to give 0.11 g (16% yield)
of small hard white crystals. Anal. Caled. for C37H38ClaN4O7: C, 62.2; H, 7.3. Cl, 13.6; N,
10.7. Found: C, 62.1; H, 7.4; Cl, 13.4; N, 10.8.

Example 18

35 (R)-N-[5-Methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide Monohydrobromide.

Imidazole (16.3 g, 239 mmol) was dissolved in isopropanol (170 mL) and hydrobromic

acid (34% w/w in acetic acid, 49.5 mL, 218 mmol) was added dropwise. This solution was
j0  added to a slurry of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-

naphthyl]-4-morpholinobenzamide (89.2 g, 198 mmol) in isopropanol (710 mL) at 40°C.
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slowly cooled to ~10°C before filtration. The crystals were collected by filtration and dried £
at 60°C under vacuum to give 87.7 g (91% yield) of slightly pink crystals: mp 265°C
(decom.). 'H NMR (300 MHz, DMSO-d) § 8.24 (d, /= 7.5 Hz, | H), 7.86 (d, /=8 Hz, 2
o H), 6.92-7.08 (m, | H), 7.0l (d, /= 7.5 Hz, | H), 6.98 (d, /= 8 Hz, 1 H), 6.86 (d, /=8 Hz,

1 H), 3.61-4.07 (m, 5 H), 2.42-3.61 (m, 16 H), 2.84 (s. 3 H), 2.00-2.20 (m, 1 H), 2.15 (s, 3
H), 1.63-1.88 (m, | H).

s PHARMACOLOGY

Electrical field stimulation of [JH] -5-HT release from occipital cortex of guinea pigs

[JH] -5-HT is released by electrical field stimulation from slices of occipital cortex of

guinea pigs which have been pre-incubated with [JH] -5-HT. This release is similar to that

caused by nerve stimulation, i.e. exocytotical release from serotonergic nerve terminals, {:
20  depending on the presence of Ca2+ in the incubation medium. The 5-HT release is

regulated at the level of the nerve terminals by autoreceptors, in the guinea pigs (like in .
humans) belonging to the hS-HT g receptor subtype. Thus, agonists of h5-HT)p receptors L
reduce the amount of [3H]-5-HT released by field stimulation whereas the release is
increased by antagonists of this receptor type. Testing compounds with this method is

25 accordingly a convenient screening technique for determining the potency and functional

effect of new h35-HTp receptor agonists and antagonists.

Methods and Materials
Buffer composition (mM) NaHCO5 (25), NaH,POyq. H20 (1.2), NaCl (117), KCI(6),
30 MgSOgxTH,0(1.2), CaCly(1.3), EDTA Nay(0.03). The buffer is gassed for at least 30 min
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white part of the tissue should be removed carefully with a tweezers before slicing. The
slices were incubated in 5 ml buffer in the presence of 5 mM pargyline chioride. After
incubation with 0.1 mM [3H]-S-HT for another 30 min the slices were transferred to a test
- 10 tube and washed three times with same volume buffer. The slices were transferred to the
superfusion chambers with a plastic pipette and were washed for 40 min with the buffer in

the presence of uptake inhibitor citalopram 2.5 M with a flow 0.5 ml/min.

Electrical stimulation of 5-HT release

15 The superfused buffer was collected in 2 mL fractions. The slices were stimulated by
electricity with a train of pulses of frequency 3 Hz, duration 2 ms and current 30 mA for 3
min at the 4th and 13th fracuions. The tested drugs were added from the 8th fraction to the

end of experiment.

20 Results

A first electrical (or K+) sumulation results in a standard amount of [3H]-5-HT released
! (S1). Before the first and a second stimulation the h5-HT g antagonist is added to the

media which results in a dose depending increase of the release(S7) after the second

stimulation. See Fig.l.

The So/S; ratio which is the per cent of released [3H]-5-H’I‘ at the second stimulation (S»)

divided by that of the first stimulation (S|) was used to estimate drug effects on transmitter

release.
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Method
s Excess of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide or it's corresponding salts was added to purified water. The solution

-~

was agitated overnight in a water bath, kept at 25° C by using a thermostat (Julabo SW and J
U3, 60 strokes/min). The saturated solution was centrifuged and filtered through a 0.45
Om Gelman GHP Acrodisc® 13 filter, diluted and assayed by HPLC. £
10
Results
Solubility in water at 25° C for the base, (R)-/V-[5-Methyl-8-(4-methylpiperazin-1-yl)-
1,2,3,4-tetrahydro-2-naphthyl}-4-morpholinobenzamide.
ts  0.034 mg/ mL
Solubility in water at 25° C for different salts of (R)-N-[5-Methyl-8-(4-
methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-morpholinobenzamide. C
Salt (Example) Solubility mg/mL
L-Lactate 18.8 i
L-Ascorbate 4.2
Salicylate 0.29
Glycolate >23.6
Dihydrobromide 4.6

It is clear from the above comparison between the base compound and a number of
representaive salts thereof that salts of the compound according to formula (1) to a greater
extent are more soluble in water compared to the base and thus are more suitable for

preparing pharmaceutical formulations.
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1. A pharmaceutically acceptable salt of the compound of formula I or a solvate of said salt

in which the compound of formula 1 is as the (R)- enantiomer, the (S)-enantiomer or the

racemate

CH,

M

with the proviso that

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide hydrogen (25,35)-tartrate,

(R)-N-[5-methyl-8-(4-methylpiperazin-1-y!)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide hydrogen (2R,3R)-tartrate,

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

morpholinobenzamide benzenesulfonate,

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

morpholinobenzamide hydrogen |,2-ethanedisulfonate,
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(R)-N-{5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide hydrogen sulfate,

(R)-N-[5-methy!l-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide D-gluconate,

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide hydrogen succinate,

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide methanesulfonate,

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-

morpholinobenzamide hydrogen (S)-maleate,

(R)-N-[5-methyl-8-(4-methylpiperazin- | -yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

morp;holinobenzmﬁde dihydrogen citrate and

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphthyl}-4-

morpholinobenzamide hydrochloride
are excluded.

2. A pharmaceutically acceptable salt according to claim | in which the compound of

formula I is an (R)-enantiomer or a solvate of said salt.
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3. A salt or solvate according to claim 1 which is (R)-V-[5-methyl-8-(4-methylpiperazin-|-

yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-morpholinobenzamide L-lactate or a solvate thereof.

4. A salt or solvate according to claim | which is (R)-N-{5-methyl-8-(4-methylpiperazin- |-

yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-morpholinobenzamide L-ascorbate or a solvate

thereof.

5. A salt or solvate according to claim | which is (R)-N-{5-methyl-8-(4-methylpiperazin-1-

yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-morpholinobenzamide salicylate or a solvate thereof.

6. A salt or solvate according to claim | which is (R)-N-{5-methyl-8-(4-methylpiperazin-1-

yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-morpholinobenzamide glycolate or a solvate thereof.

7. A salt or solvate according to claim | which is R)-N-[5-Methy!-8-(4-methylpiperazin-1-
yl)-1,2,3,4-tetrahydro-2-naphthy!]-4-morpholinobenzamide dihydrobromide or a solvate

thereof,

8. A salt or solvate according to claim | which 1s R)-N-[5-Methy!-8-(4-methylpiperazin-1-
yl)-1,2,3 4-tetrahydro-2-naphthyl]-4-morpholinobenzamide monohydrobromide or a

solvate thereof.

9. A salt or solvate according to claim | which is R)-N-[5-Methyl-8-(4-methylpiperazin-1-
yl)-1,2,3,4-tetrahydro-2-naphthyl]-4-morpholinobenzamide dihydrochloride or a solvate

thereof.

10. A pharmaceutical formulation comprising as active ingredient a therapeutically
effective amount of the salt or solvate according to any one of claims 1-9 or a combination

of such salts and/or solvates, optionally in association with diluents, excipients or inert

carriers.
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12. A pharmaceutical formulation according to any one of claims 10 or 11 for use in the
treatment of mood disorders, anxiety disorders, personality disorders, obesity, anorexia,
bulimia, premenstrual syndrome, sexual disturbances, alcoholism, tobacco abuse, autism,
attention deficit, hyperacuvity disorder, migraine, memory disorders, pathological
aggression, schizophrenia, endocrine disorders, stroke, dyskinesia, Parkinson s disease,

thermoregulatory disorders, pain, hypertension, urinary incontinence, vasospasm and

growth control of tumors.

13. A pharmaceutical formulation according to claim 12 for use in the treatment of major

depressive disorder.

14. A salt or solvate according to claim | as defined in any of claims 1-9 for use in

therapy.

15. A salt or solvate according to claim | as defined in claim 14 for use in the treatment of

disorders in the central nervous system.

16. A salt or solvate according to claim | as defined in claim 15 for use in the treatment of
mood disorders, anxiety disorders, personality disorders, obesity, anorexia, bulimia,
premenstrual syndrome, sexual disturbances, alcoholism, tobacco abuse, autism, attention
deficit, hyperactivity disorder, migraine, memory disorders, pathological aggression,
schizophrenia, endocrine disorders, stroke, dyskinesia, Parkinson’s disease,

thermoregulatory disorders, pain, hypertension.

17. A salt or solvate according to claim | as defined in claim 16 for use in the treatment of

major depressive disorder.
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medicament for the treatment of disorders in the central nervous system and/or urinary

incontinence, vasospasm and growth control of tumors.

22. The use of a salt or solvate according to claim 21 in the manufacture of a medicament
for the treatment of mood disorders, anxiety disorders, personality disorders, obesity,
anorexia, bulimia, premenstrual syndrome, sexual disturbances, alcoholism, tobacco abuse,
autism, attention deficit, hyperactivity disorder, migraine, memory disorders, pathological
aggression, schizophrenia, endocrine disorders, stroke, dyskinesia, Parkinson’s disease,

thermoregulatory disorders, pain, hypertension.

23. The use of a salt or solvate according to claim 22 in the manufacture of a medicament

for the treatment of major depressive disorder.

24. The use of a salt or solvate as defined in any of claims 1-9 in the manufacture of 2

medicament for the treatment of 5-hydroxytryptamine mediated disorders.

25. The use according to claim 24 wherein the salt or solvate according to any one of

claims 1-9 is used as a h5-HT g antagonist.
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with activated 4-morpholinobenzoic acid and reacting the base with an organic or

inorganic acid to form the salt with or without a solvate.



