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and R4 are defined as in the specification. /
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conpositions containing themand to their medicinal use. The conpounds of

the present 10 invention jaacl ude sel ective agonists ant a i St
serotonin 1 (5-HTI) rece s, specifically, of onew bot hgggbq%ﬁtsz@gmlA

and 5- HT1Dyw@ghhos s. They are useful in treating or prevepdpigodihghai ne,
depression and other disorders for which a 5-HT1 agonist or antagonist is
i ndi cat ed. European Patent Publication 434,581, published on June 26, 1991,
refers to 7-al kyl, 15 al koxy, and hydroxy

substi tut ed- 1- (4-substituted-I-piperazinyl)-naphthal enes. The conpounds
are referred to as 5-HT1 agoni sts and antagoni sts useful for the treatnent
of migrairfe, depressi on3HANWIBAGONISTHFQRPNTEHPRESSANEIBERARY pai n.  Eur opean
Patent Publication 343,050, publi s@f\g O NPWE S htio 3 1989, refers to 7-
unsubsti t ut ed, halo enat ed, and net] -(4-substituted-1

- pi per - azi ny| ) ﬁ?pfﬁ’?ﬁ&l"eri@?"‘é?@ Jelaiesl ts-n9reiA Hei‘iﬁ?rm Wﬁ@m@ﬁn?*wazm
publication V\@uﬁéﬂiﬁé::ﬁiiﬁblcw&)hbrﬁﬂbﬁﬁhssﬁaﬂﬁt@mrate%%r A9 frepdriR! & i%rmaceutlcal
napht hal ene deriyv ni sts and- antagoni sts P I cation

{1
WO 96/ 00720, pUBPPe a‘h"é'a "8%1?1'[}'5? J‘eTla”dq%'%e" Pedinal Ut 3 KPRDIUNER ﬁgff@ pregent
useful 5-HD arg@niitc&"rt sclate seinttiag GabBdts .and Senkgbiigte agl Badiem 1PIQ¢JHITC)aI'dc@;510rs,

701, 819, publig e Use of 1 oni sts and
ant agoni sts i nﬁco !\ﬁﬁgf%gﬁop\tln\?tfr%%ﬁegkﬁ%ﬁand EE&TQE ®GCRIR i TV ared'sgﬁ‘ﬁlﬂ‘nre@%mgal .
refers to 7- mef HER4EOUNG( Migrainse rdgerespjdn) anvaptieh dlsedersa®r avhirhes US-H54 Hibnist bgand
in their arti gh@gorstdliddaRgr ot oni n Rec'ept ors", Cinical Drug Res. Dev., 22,
25- 36 (1991) 8 G ennon''s article "Serotonin Recej)t ors: dinical

| npl i cations” Neuﬁ&é@?@h%@eréﬁﬂb"cﬂ@ﬁé% 6% talPulrishgdetisung £6. B39 4rpfers @O plkyl,
refers to ishe amb@r memal agter) elfsaolks-1a5satinlead- ﬂﬁée’i’&myﬁ—%éﬁ{tmd&s recepfors

- | udi 11t
car dr ovaseo aRBEbs SHPRERSS OB 5 M1 GRS Sl ahBRinists ysstyi o e despiesel o,

nausea, emnesi $lgraipg,Zapiessan, slxwiyseasephré?&r kirexs@nd paigli sease and Huntington's

Thegase, 3o VT 1 o BaldBaln Aak PEALER MR HERE ouREhBhS hakerher (50

1995, refers to the use onist 1 n conbination
5-HT1 A ant ag8fiuBetityigd.t risipeereied. dpabr dethexy s gulslitipddeldreebyiues- 1-gieereazityi)z ed

anxi ety, pani aaaitr&Wndﬁés us3EPs- apmgb.@thég@@s phob| as, obsessive-conpul sive
di sorder, post-tra ﬁ £ str%%g % ?SPi %;B |sorders anorexia 0 20
August 2003 WO 00/ 35178 e 1B 878 b publishgd gt ka1 28ntPOh efer 1a naehtiaieg,
Par ki nson' s dde@abtwes at &idit wegonibjssdad peteyanistendocr i ne di sorders

PCT publication WO 86/00720, published January 11, 1996, refers to naphthyt ethers

as useful 5-HT1 agonists and antagonists.
25 European Patent Publication 701,819, published March 20, 1996, refers to the use of
5-HT1 agonists and antagonists in combination with a 5-HT re-uptake inhibitor.

Glennon et al., refers to 7-methoxy-1-(1-piperazinyl)-naphthalene as a useful 5-HT1

ligand in their article "5-HT1D Serotonin Receptors”, Clinical Drug Res. Dev., 22, 25-36
(1991). '

30 Glennon's article "Serotonin Receptors: Clinical Implications”, Neuroscience and

Behavioral Reviews, 14, 35-47 (1990), refers to the pharmacological effects associated with

serotonin receptors -  including appetite suppression, thermoregulation,
cardiovascular/hypotensive effects, sleep, psychosis, anxiety, depression, nausea, emesis,
Alzheimer's disease, Parkinson's disease and Huntinglon's disease.

35 World Patent Application WO 95/31988, published November 30, 1895, refers to the
use of a 5-HT1D antagonist in combination with a 5-HT1A antagonist to treat CNS disorders
such as depression, generalized anxiety, panic disorder, agoraphobia, social phabias,

obsessive-compulsive disorder, post-traumatic stress disorder, memory disorders, anorexia



such as hyperprol acti nem a, vasospasm (particularly in the cer ebr al

vascul ature) and hyp ensi on, disorders of the tr0| ntesH)R éé@g
where changes in notil and secretion are invo as we

dysfuncti owmo @/39ura et al., J. Neurochem 66 (1), 203 209 $dB88bx0 lﬂgve
stated that 10 adm nistrati on of agonists selective for 5-HT1A receptors
or for both 5-HT1A and 5-HT1D receptors mZght represent a great

i nprovenent in the treatnment of human cerebellar ataxias, a multifaceted
syndronme for which no established therapy is avail able. European Patent
Publ i cation 666,261, published August 9, 1995 refers to thiazine and

t hi onor phol9 nd*et8rs 9%‘{) PYigie fpivess. Bpdkingpry disebse.daisive Wysifindsiaf enddches tis@addrent
of cataracts. sk %Weppr@éahhélﬁﬂ RYSHIbasA don nelates to
conmpounds  of WE r{e% d{a éﬁ% I?' ergl n F&JMUQHFS{#% d{é&} VaSCU[?e%reE é"Bd
i ndependent |y, F7 6m Ry drog&, iR SasérQWEeSt’r@hF%ﬁ* yhe| ignass i rofiidy end pavdhtiyn
(Cl-C4) al kyl ampmvmajawﬁmbswubwyednwohh fromone to three 20 fluorine

atoms, (Cl-C4)al koxy opal_ly substitute th fromone to three fluorine -
atoms, and (C,-C4 aI (%?(rla- AC] C«iﬂ—%@yﬁ—ﬁm |F11 edetict {PE)ahrya statdethabs
may opti orfdl | drpiais %H%tqftaa@resjs selpttive florosrHDNe receptbis ree gorf Bat0 BiHTG Add@SHT@Nd X
is CHor N apgeptb® I’g@@s%H{.é hereof . 25 Exanpl es
of preferred C%@ﬁ%%ndgﬂr %r%%m gﬁo%rgg@ﬁhgggﬁ 5'\13/5 hB“Tﬂ'éc%{B%?’u?t@"as

st er eocheni caf ¥ F%ﬂ‘jf%’ﬂ?fa@‘f"i'm epdabiished GeSpy isranpilabler as 7S, 9aS -cis.

O her pref err ed COEWOpIémlﬂDaw‘nt pivdicdiioh @yé 861 F@J‘IQNBH I}\g%&t @%@gd&er&%ﬁlagme and

sel ect ed, tl fromh dr ogen uor o | oro an
Exanpl es of spg)g}%ﬁbﬁgpngo&éhvadﬁfsw%‘% T §‘”1eﬂ\9‘b§’ﬁ‘158ﬁﬁ” far tge {reptmpt| of ewrﬁqs

conpounds18f 30 their pharmaceuti samhyprageepivabis salts: 20 August 2003 WO
00/ 39128 PCT/ 1B991111772

(7R, 9aS) -t rans- (2- Benzo g?els%g&egtz'mengo We]acgeétt%ﬁci/"&[}pﬂncff}ﬂffh&d‘f’rT“@ a] pyr azi n- 7-yl
nmet hyl ) - (5-nmethyl -pyR =ht 2-yl ) - am ne;

(7S, 9aS) - ci s- (2- Benzo[ d] icSoxaxol - 3- y| -octahydro-pyrido[ 1, 2-a] pyrazin-7-yl me
thyl)-(5- nethyl-pyrinmdi¥ 2] | ney
(7R, 9aS)-trans- ( 2- Benz%[ dji S%Sxaz
met hyi)- 10 (5-chloro-pyrimdin-

( dro-pyrido[1, 2-a] pyrazi n-7-yl
’ N "
(A=

R2
R
wherein R', R%, R® and R* are selected, independently, from hydrogen, halo (e.g..
chloro, fiuore, bromo or iodo), (C,-C,) alkyl optionally subsfituted with from one to three
20  fluorine atomns, (C,-C,)alkoxy optionally substituted with from one to three fluorine atoms, and
(C-C,lalkoxy-(C,-C,)alkyl wherein each of the alkyl moieties may oplionally be substituted
with from one to three fluorine atoms: and
Xis CHorN;
and the pharmaceljtically acceptable saits thereof.
25 Examples of preferred compounds of the formula | are those having the absolute
stereochemical configuration defined as 7R, 9a8 -trans or as 78, 9a8 -cis.
Other preferred compounds of the formula | are those wherein R® and R* selected,
independentiy, from hydrogen, fluoro, chioro and methyl.
Examples of specific compounds of this invention are the following compounds of
30  their pharmaceutically acceptable salts:



(7S,9aS)-cis-(2-Benzo[d)isoxazol -3-yi-octahydro-pyridojl, 2-a]pyrazin-7-ylmnme

thyl)-(5- chloro-pyrimdig-2-yl)-amne; (7R, 9aS

)-trans-(5-Chl oro-pyrim (Q 2-yl)-[2-(5-fl uoro- benzo,i soxaZ@rugst#qo3
oct ahydro 2-a] pyrazin-7- yI met hyl]-amne; 1

(7S, 9aS) - c%dk@; oro-pyrimdin-2-yl)-[2-(5-fluoro- benzo[d]ll)%Tc{]fggzml’”%

oct ahydro- pyrido[1, 2-a] pyrazi n-7-yl net hyl g-am ne; (7

R, 9aS) -trans-[ 2- (5- Fl uoro- benzo[ d]

i soxazol - 3-yl ) -oct ahydr o- pyri do[ 1, 2-a] pyrazin-7-

yi met hyl]-(5-nmethyl -pyri m'di n-2-yi)-am ne,

I e o o TR e D2 AL L REZ RS L S 08 B . G i G ™ P
(7R, 9aS8) - trans{5{1‘®ir8ém21m[cm1]-2—slﬁmmme, - 3-yl - oct ahydr o- pyr| do[ 1, 2- a] pyrazi n-7-yl
met hyl) - (5-fl uoro- )

(7S, 9aS)-cis-(2- Ber%%l‘EJ azo%o-[%m»{gg%lgtyzlaﬁCt?PrygrOﬁ))y”do 1df f]pﬁrazjn YW%?FW 7 yl me
thyl)-(5- fl u@?etglybwrf‘“éﬁ'mz’lﬂ*y‘[“}ﬂeam ne:

(7R 9aS) -t r ans [ 2- (%R, EéS)QFaﬂsJPEQ@rﬁB[@]H&&)éIa@ oct%hydra pRRbAYApRaRYF Srlqngih}l) 2-a]p
yrazin-7- é %%'}(, Iuoro ridin-2-yl

(7S, 9aSs) - Ji mﬁ '{ B rﬁPj'F"Bzﬁ’é) %] i soxazol - 3- yI) oct ahydr o- pyri do[ 1, 2- a] pyr

azin-7- yl nethyl | - (5.9d)alsq2@ynioflifoxdzd3)yt-8dBH)Er0-pyrido]1,2-a yrazm-?-ylmethyl) (5-

(7R, 9aS)-tran soxazol 3-yl -oct ahydro-pyrido[1, 2-a] pyrazin-7-yl

met hyl )- 30 (ghlé%fgﬁﬂﬁg[zﬂa ?lm'Pe pyridi n-2-yl)-am ne;

EESI ?a(sz_)- c;ls (2- Beh&?a_ﬁpltrswézgﬂor%)ﬁm:mnEarhﬁqj(mplgorueda[[dﬁsaxabqawl}azi n-7-yl nme
y - u

(7R, 9aS) - trang&[ @E%{o?%ﬁy}en@ow@ﬁ&s% azol' - 3-yl ) -octahydro-pyrido[1,2-a]p

yrazi n- 7- 91 met hyl }73%:39 Figdy 8h'3t°rmfflm¢lm%oxnrli‘2dﬁ Auo-penzoliisxezol-351)-octahydro-

(7S, 9aS) - ci s- pyidof 2R )iedar-bomedlgibhsexazol - 3-yl ) - oct ahydr o- pyri do[ 1, 2- a] pyr

azin-7- ylmethyll-(A-fluoro-3- hyl - pyridi n-2-yl)-am ne, and )

(7R, 9aS) - trans- ( 2- E@n%? ”S'@igﬁif"%‘/’%‘7FZ"(B‘%'P%‘Ei'l?’a’-’)Wfaf‘b‘?f["f}"ﬂoﬁaz]'ﬂwf%?—iﬂ'ﬁ- 7-yl

- methyl)-(5- f'itruﬂw!bwpyethmdri:mdla—zyw))m ne. The present invention also

relates to a phar gﬁ%@éb ﬁ? 12 &%?ébédz&’@]eso%zo 5.9 25?5'*%&0 pydig%[r esgnry%%w?

condition selecte
cancer 20 qugﬂ%‘?mﬂb@i{“ﬁ’twByfﬁ%iﬂlﬂérﬂ)siml@epr ession in Parkinson's patients,

post myocardi al i nf @R%B(Pﬁa@e(@fﬁéﬁ éd?[@@xazélé YOS BRARy S TR LR 4nCr - )qﬁgﬁﬁfs' on,
depression in |f@f erf |5 V\B iatric depression, mmjor depression,
singl e epi sod® HESFILUTEH aFH@urrent depressi on, child abuse i nduced

(7S.9a8)-cis-(2-Benzo|d}isoxazol-3-yl-octahydro- -pyridof1,2-alpyrazin-7-ylmethyl)-(5-
fluoro-pyridin-2-yl)-amine;,
25 (75,9@)-@-{2—(5-Flu0r0-benzo[d]isoxazo[-S-yI)—octahydro~pyrido[1 2-a]pyrazin-7-
yimethyl}-(5-fluoro-pyridin-2-yl)-amine;
{7S,92a8)-cis-[2-(5-Fluoro-benzofd)isoxazol-3-yl}-actahydro-pyrido[1 ,2-a)pyrazin-7-
ylmethyl}-(5-flucro-pyridin-2-yl)-amine;
{7R.9a8)-trans-(2-Benzoldjisoxazol-3-yl-octahydro-pyrido[ 1 2-a)pyrazin-7-ylmethy!)-
30  ({5-fluoro-3-methyl-pyridin-2-yl}-amine;
(78,9a8)-cis-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1 ,2-alpyrazin-7-yimethyl)-(5-
flucro-3-methyl-pyridin-2-yl)-amine;
(7R 9aS)-trans-{2-(5-Fluoro-benzo[d}isoxazol-3-yl)-octahydro-pyridol[1 2-a]pyrazin-7-
yimethyl}-(5-fluoro-3-methyl-pyridin-2-y!)-amine;
35 {73,9aS)-cis-[2-(5-Fluoro-benzo[d}isoxazol-3-yl)-octahydro-pyrido{1,2-a]pyrazin-7-
ylimethyl]-(5-fluoro-3-methyl-pyridin-2-yl}-amine, and
(7R, 9%aS)-trans—(2-Benzo[d]isoxazol-3yl-octahydro—pyrido{1 \2-a)pyrazin—7-yi-

methyl}—{5—-fiucro-pyrimidin—-2—-yl}-amine.
The present invention also relates to a pharmaceutical compaosition for treating a

40  disorder or condition selected from hypertension, depression (e.g., depression in cancer



depression, and post partum depression), generalized anxiety disorder,
phobias (e g_, agoraphobia, social phobia and sinple phobiaéé,
posttraumati c stress syndrone, avoidant 10 personality disor ﬁ”gl}fﬁt%q)\oét ure
ej acul ation, eating disorders (ens, anorexia nervosa and bulim a nervosa),
obesity, chem cal dependencies (etc., adgdictions to alcohol, cocaine,
heroin, phenobarbital, nicotine and benzodiezepines) cluster headache,

m gr ai ne, gpai tierd,Z RipFREio® indi PSS iV, or ani c
di sorder, o %‘iﬂgl sorpders etc , delpr;sanE‘;')act@@t§ ‘?os t| c | ngf?%losn 9 P
age-rel at ed c Ol é foe! GuBtPrhRtic geREsy SN, dl’%[?ﬁl@iqfis@)ergm%l“@éﬁse@d(a@msdem&snon

dementia i n Pasi mms&ndsﬁ@a%usoee%glﬁ%l %chn‘i‘&#%% reQﬁér{"éﬂﬁa%bﬁgg ﬁu’&gc d

tardi ve dysklyeselsg} aé_pe di sorders P ctinaem a
pﬁst UL FERFSsfon). v%&ra ?&t’u%)ety cpipol H’@P'aat@_a

vasospasm (par Icu
gastroi nt est |awaﬁaplnqmﬂ:t50dalsmoder@1d(snmme)lpmbng) Cdmamg@ﬁatlcr\stﬂ@é ls*dd?dfne af\idant

secretiony %%Eélﬁfedéé{;‘&?ﬁ Qe e% %potr)]hrgtmg% %f‘ﬁ nstéﬁﬁa}{%rfgrivroggeand

fibronyal gia syndrone, ss I nc hené
trichotil | omHiraR ”RﬂVeiﬁ)m?aﬁiyachenmaédezendenqm(e_megfdumamn:mralo(oﬂm Gocaing Makdin,cel |

lung carci norﬂsaanobgrlartanm@ot.ﬁél%ﬁwéﬁ%bxaﬁsﬂbsﬁfﬁiyt Ih@é‘o%ché‘%gr%%c A %%C' at ed

with vascul ar_di sorders) in a mamml, préfera huna fgeran
amount of a CBRFEURIPESFVE-FRENAUSIVELAiSerder. dienig dﬁﬁ@ﬁhﬁl@@wy gabidgrsde gepleatehin, sal t

t hereof ef f echestie disﬁbrdefs?&hdi @ge—ﬁdl&é'tj éHgﬁWedc%cllr%r (A@@'ﬂﬁ*}' tﬂa@cﬁs@t{'ﬁj d@easeF é?_gé to

phar maceuti c arrier. resent invention also re
a phar magtgut ?!(a:rjg m'g%:sgrtkm ?nosné:?eéafe e ePtr'fd'E)%'ce‘éBarﬂf‘%o@}sﬂb‘?”dd?’dt‘!érf’dPFt'nQﬂ’@Sl hat

can be treat é@ﬁobwendtﬁgrldartm (ep. S byrEtoletighemnia) e Wb s pRAS r(rpafiﬁduaﬂy iiM the JERdHRERI |

preferably a ) CNWeii oudo e formula I,
a phar maceut %Hégﬁtme acceeltiaz ﬂ%‘%%ﬁ?@%&ﬁ“@ﬂra&gf ? g nvm\”ngtc Y ﬂb”‘:‘,’@%

|
di sorder or ’Eijn’é‘?cf‘%/’Sﬂ) Qﬁ@f‘"ée Sh’ﬁ@ﬁpfﬁﬁ@éa@hﬂ@@hr@ya alfﬁemsamleﬁyccaome,eﬁbror@mgml es
of such di sosydefomenrsttes0 MbitineME, AlbBrelidldSehdr& BERtREhNR, FStoﬂ{aﬁFée%éw

par agr ap 3 resent, i nven also relates to a use of a conmpound of
the for E?a %pﬂgﬁc& “Phar (ﬁdﬁte%”fﬁ'c%ﬂl NG e dpmad g Pam@rf@bhemlcrﬁntahend

manuf act ure hﬁedephné@hseaﬁ{emwtm vasctibedisdrdes e namafal, prefirsigy danmﬁrﬁ BRBHIkd ON
sel ected frog byaek toqfrés‘go(pr;bw,q]eg{ ﬁ@gbmla(legr ﬁé’rr eZ‘?%“CaM;a,r@]ﬁ‘ic 8@2 t| ents,

depression in_ Parkinson's patients, §&8 on.
subsyndr omal e@(y“f’l’ﬁfrb‘ﬁ%ﬁ“l’%s% d&éﬁeé@fﬁo@wlon @e@a eB%‘meqrﬁUIflqrﬁ"v péeepteble@amienen,

pedi atric depr eSSTh&npreﬁait vaeﬁllﬂalﬂréi‘é?cﬁlre@?es t%'anglluﬁmé&uﬁ&i! %Qﬂsoﬁr%nrfglsﬁéa(?ﬂ a
recurrenﬁ decﬁigo?c?e?l Oncbnd(i!an abu e i nduced ressi on, ?ﬂ

pos
depr essi 5h) , GERE P af AR% 4 §e greed Eiye'f'wd '8%|55r§t°(‘%r9§ ”eUTOé[@Wfﬁ*beiﬂeﬁ
soci al phoblraararn@l prefergillyea phrobn, asjnprighasait srasimbbi £ chp@ME of yHRAbANERa 1,3¢Ql dant

personality ﬁﬂ]laﬁr%gtﬁfcal BRI St iﬁér?l? ueffg%lve in trea r:[éc_;lr_lsr&gh gg?r er&éﬁgfﬁ%@ﬂ%ﬁ&é

anor exi a nervosa and i)u l'Ima nervosa
(e.g,, .addiRPermaRRticalyAccetdie cergerai Ei@mpherobﬁwh {toeteobandbidnaiionnaedtesse and
benzodi azep|snem}rateel;mﬁbgfecm,@gj@;g@aphm grai ne, pain, Alzheinmer's disease,

obsessi vgs The present invention also relates to a use of a compound of the formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment of a disorder or condition selected from hypertension, depression {(e.g.,
depression in cancer patients, depression in
Parkinson's patients, postmyocardial infarction depression, subsyndromal symptomatic
35 depression, depreésion in infertile women, pediatric depression, major depression, single
episode depression, recurrent depression, child abuse induced depression, and post partum
depression), generalized anxiety disorder, phobias (e.g., agoraphobia, social phobia and
simple phobias), posttraumatic stress syndrome, avoidant personality disorder, premature
ejaculation, eating disorders (e.g., anorexia nervosa and bulimia nervosa), obesity, chemical
40 dependencies (e.g., addictions to alcohol, cocaine, heroin, phenocbarbital, nicotine and
benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, obsessive-

compulsive disorder, panic disorder, memory disorders (e.g., dementia, amnestic disorders,




conpul si ve di sorder, panic disorder, nenory disorders (etc denentia,
ammestic disorders, 20 August 2003 WO 00/ 39128 -_5 PCT/ TB99/ 0%37;\% urétg(ﬂﬂ
age-rel ated cognitive decline (ARCD)), Parkinson's di seases menti a
in Parki ns¥fA'08/:38128ease, neurol eptic-induced parkinsoni sm angc;aadh e,
dyski nesi as), endocrine disorders (etc , hyperprolactinaem a), vasospasm
(particularly in the cerebral vascul ature); -5- cerebel | ar ataxi a,
gastrointestinal tract disorders (involving changes in notility and
secretion), negative synptons of schizophrenia, prenenstrual syndrone,
fibronyal gl a syndrone, stress 10 incontinence, Tourette's syndrone,
trichotilld %% 29 SRS mEtaNEve rdeckne; MK cBarkipsanise Kiseamtsc (e.9.S Nadhenge! h

| ung carcino nﬁ’)agklrtshn ) rmiseaqaah@xMéﬂf@hndb@@ ;?errlay%b@?,ﬁr}jqd hg,gg,gc(j}@l?ﬁas S ?C eé%% gr% .

wi th vascul ar d ) preferably a human
i nvention al sog!rmzjf%rs @sﬁ 'B/perpmfgfa Q?Fmﬁ’ V@WBE’WH (Reftice/ig i &19108f@trra'avasculature)
phar maceut i caF¢rgbeletelpriatsegrogddstingd hagt eebraers mmwlicthf@mBh@é%Qﬁ Ho‘ﬁht{r’fan@se

Cr tlon
medi canent f ofaddie preven di sorde ndr Ci
by modul at i ng, ?séea?]ot %@tgrﬁ@&%%%gﬁ'g sﬁq‘%'ésgr Y r%"%ﬁmyalg‘ﬁkﬁé’“?fﬂweﬁtess

i nvent i on'@l sBe¥NencEs Tt"éef& Spmﬂmeuthcm&bmmmmstomaaia ndlle tnfgRAENCE Jedhcer,
di sorder or C@Qlém.ﬂrbeﬁﬁlng%hr%ﬂor%OEﬂrE‘ﬁ/rPEérBﬁE lq%'mr s é%ﬁ wﬁzp%?ﬁsgomated

. depression in cancer gatl ents, depres
post myocar di afty Kae5Pigt PisHdIRnh Sswpmmal, Q@f%%s?ﬁumnal synpt onati ¢

depr essi on, depr esSheprebent Imfa@trohldrﬁ MRIBMo PRI G LdnAGRE SF 5 ﬂ

depr essi on, Sbﬁ%&eﬁﬂaﬁpg&e ! res€| on, .recurrent depressi on, ' ?I dor use
i nduced depr essi on REDIR 2PF iRk gp é'%"sf“@ﬂﬁfad@érféraaﬂnﬁ@@&ﬂn@hmrehq

di sor der , 19phofieieent eorg Pfe\’e%f@m ebleolsisardes ari adndfibebbya rﬁdumaﬁ!ad‘rmeﬁ‘otm Al as),
posttraumat i cnestatressnisaidhdis @ Rmpay 0i dant  personal i ty disorder, prenature

ej acul ation, eating disorders (etc., anorexia nervosa and 25 bulim a
nervosa), obesity, TEHWERTELINVAENE AR eites t¢ at rharmaddicet bansosttion abrcedibhg 2

cocai ne, her aisngder phenahtan bdeteatled f;ra,hpﬂ,t;aenaqsmd dbSBERN %{@pgg,gggsiolncl Ul

headache, % %g %E&ion [g r i sease, obses

di sorder, pahi i sOrder né% A/ ’aﬁ"&ar (ﬂ’é?%’ts( e PEStTYRARER! anfarcmmne@prassuon

di sorder 520 aﬁﬁpsatﬁmmé'l fmeldmetingerpraseien, dapldssien (nARGEﬂ)e) wornaf, kieaReR' fplkSsases
(e.g., denenfjor dePreBabKi RN e ept,i c- i nduc par ki nsoni sm
and tardive d%ék' I’?E‘gl as) g %ansgggﬁ%ﬁ%gﬂ?@o%c grregpfi rgssion, Wi 8 abuse induced
hyper pr ol act PSR 3”93@6%&@%@ (dserieesiaul geneyalized taneietyedisbdar, phobias (e.g.,
vascul at ur e) ageceghebie) h{ﬁ'iaf ﬁﬁcﬂ)@ and Qﬁ‘lﬁl‘ér&bﬂlﬁésbbé?@éurﬁeﬁx@(\sqregg yﬂ\d&%\e aypidant

| t
(e Zophr ory LECAER, BBl frbblinsr Bipai g sigria’ adeoimis seness and

i ncont i n@Acebulmianestase), sbﬁmwﬂml dépleh@dmRich kel_Qn&mCamnst%%ﬁHmbé’me HBfo

|rrpotence cg,qy;;, I chroni c paroxysnal
hem Cranl 0o @Earlﬁl%i (hlcotm%rgﬂld bel(fz% Jazéplneg) cﬁljster adazHe migraine, pain, Alzheimer's

disease, obsessive-compulsive disorder, pamc disorder, memory disorders (e e.g., dementia,
amnestic disorders, and age-related cogmtlve decline (ARCD)), Parkinson's diseases (e.9..
dementia in Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias),
30 endocrine disorders (e.9., hyperprolactinaemia), vasospasm (particularly in the cerebral
vasculature), cerebellar ataxia, gastroiniestinal tract disorders (involving changes in motility
and secretion), negative symptoms of schizophrenia, premenstrual syndrome, fibromyalgia
syndrome, stress incantinence, Tourette’s syndrome, trichotillomania, kleptomania, male
impotence, cancer {e.g., small cell lung carcinoma), chronic paroxysmal hemicrania and
35 headache (associated with vascular disorders) in a mammal, preferably a human, comprising

a serotonin 1A receptor antagonizing or agonizing effective amount, or a serotonin 1D



35 headache (associated with vascul ar disorders) in a mammal, preferably a
human, conprising a serotonin 1A receptor antagonizing or agoni zi ng
effective anmount, or a serotonin ID 20 August 2003 -6 rece tor ant agoni zi ng
effective amount, of a conpound of the fornula I, or a phafAEEELE9%Cal Iy
acceptabl e salt ther eof, and a pharmaceptically accept able carrier. The
present invention al so reI ates to a pharmaceutical conposition for treating
a disorder or condition that can be treated by nodul ati ng serotonergic
neur ot r ansnies8RteN aniggenizing ppeiMe | ampeust. eplald yeormpongdanf toonfomiudd rig & a

serotoni n 1phdnasentaiy @d&b@msaﬁltﬁ@earanag%bﬂaa&ne&:iy%eéépté@:eaeamént or a
serotonin 1Dregrp]tor nta oni zin of the
a

und
formita 1, or o MAPRECEOVFRN Ao deeBp ISR Lo et apaBrsoa iy Eeatnd =
phar maceut i disdriisr or goraiéipt Hiat eenderireated by Tedulptirgservtonemicorsuicdansatissonriekat es t o

a use ofs a ﬁﬁfn%PP#err% Jtﬁﬁr?dﬁtc’:'&fmﬁ%@gg&b%huﬂ% réééperarﬁé&mz%b egag%wzﬁgt' Ve
anount , af{sero oni n Dr ce tor anta on| ZlNn ectl ve anount

conpound of Brer gt afisefe}P"'% BreReRRE ?EIOE%!“P%ﬁ%Fé'& SHNAHIN @fgéP’T‘p‘f‘WEreof in
t he nanuf acft the dorofulaal, me di gamesteuticelly ddveptbisle atlirthtechf ard & ipparcesutically

condi tion sgleatgd Lfqm hypertension, depression (etc., depression in
cancer patients,_depression in Parkinson's atients, post nyocar di al

i nfarction depr e5RS RpsentnyRYeN RlsmEsIales/PrBUBRALT Tereieh &4 s5ceptor IH29BBINS s si on
in infetGile ayoneng efsethcadniduat, deps@sehinND ré@poF attenesgictectve bmgld, & pi sode

depr essi on, a c%ﬁ'lldgu %{ngf %%pf ﬁﬁlﬁé cin’or Csﬁ'pk%mgzgéﬁﬁgallg né%:ggp?%! d%QIE Fffe%oqrﬁh tﬁnd post

partum depressi o generalized

agor aphobi aM2&RAtUAER of Adbsdicamaet fO%ihﬁﬂWeét”ﬁﬁbel @ﬁ'bﬁordﬁro@'t Qqnélﬁ@mw%ct%i fress

syndr one, ambdﬁ@bnp@é’p‘i&glahl &y, de@@gsdﬁrm cafoer htienthy A& pHBSHIINOR F(a‘ﬂmgsnna 2
sa_an

premature e a di sorders (et

bul i ni a ner{)/ag'g}é{% H)sgr%dc? Al "ﬁgﬁgoga PSR é?’@éon('agtscymp%mfg% ePiESHE t o
al cool , 15 ocdaprrssion h@r"&ff!fﬁ'e eresio erlielic adepressient naler derfessionz sublazegodes) ,
cl uster he agkpedision, Me@lipdnh QlepRadidh, chitd Zéﬁﬁéémfdu&od'd&ﬁ‘@e?s%n and C{nost partum

b d de
demont | 5. SSELEPY: Bttt etk AP PR dB e GRRFPIRVE. GOUT THED? ARED) )
Par ki nson' ssimple sehabies), (pestipumatiersats aynidreniearapidad rpessodalibe aiserder, sexual
heur ol epti Cdysfﬂzﬂé{%ﬁq _B_ardférﬁﬁ%' §HBuRAth) 28ating’ dior&rdlySKi RRSLAS InerBBSIQRG | NE

di sorders (e. actinaem a), vaso asm articularly in the
cerebr vg%ﬁ'l P%?%S)ap %’8?'%&‘?@?3' %eaﬁn “C‘@“E\ é %tg’f‘? ﬁ%llaECPP' EPeafissor der s
(1 nvol vi ng feheimgasnebarbitet inlcbiing amidbsecdiztepioes), clnﬂqamaa\mchsyrrpmmm rafn,

schi Zophr eniigheimd?s CARASE r&b@bssﬁm%smswe fdﬁ@rrdgr'wp%hg' cﬂs&a@r’dﬁ@% v ddgss

i ncontinence, Tourette's syndrome, trichotill omania, %‘IE')P n|a mal e
i mpot ence, €8ndeentia; amnesiGdsqrdersand peRvgIates O HRERCINg ARG aekinsar Dxy s mal
hem cr ani a dsedsdse @on,ctemdniis S0 Gatkinach'sMdishasea seurblapticdhdsiosd] @arkihsdnrna ar@Mal |

prefer %l y thdann%E)skinesias), endocrine disorders {e.q., hyperprolactinaemia), vasospasm

(particularly in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders

(involving changes in motility and secretion), negative symptoms of schizophrenia,

premenstrual syndrome, fibromyalgia syndrome, stress incontinence, Toureife's syndrome,

trichotillomania, kleptomania, maile impotence, cancer {e.g., small ceil lung carcinoma),

30  chronic paroxysmal hemicrania and headache (associated with vascular disorders) in a
mammal, preferably a human.

The present invention also relates to a use of a serotonin 1A receptor antagonizing

or agonizing effective amount, or a serotonin 1D receptor antagonizing effective amount, of

a compeund of the formuia I, or a pharmaceutically acceptable salt thereof in the

35  manufacture of a medicament for treatment of a disorder or condition by modulating

serotonergic neurofransmission in a mammal.



The present invention also relates to a use of a serotonin 1A receptor

ant agoni zing or agoni zing effective anobunt, or a serotonin 1 D receptor
ant agoni zi ng effective anmount, of a corrpound of the formula 1, or

phar maceutical |y acceptable salt thereof in the 35 manuf athGIAégl@FZQW

medi canent for treatnent of a disorder gr condition by nodul ating
serotonergic neurotransnission in a mammal. 20 August 2003 -7 The present
invention relates to a pharnaceutical conposition for treating a condition
or di sorder that Tearmprdsentt ineertiet rélgtesrdd 4 phamgcsdicat wneogtiay for treating a

neur ot r ans k&g of disdider FRIEER be tRiaRk S mdﬁla%g%m Og?@rm?ﬁdtr%h ssuﬁ~>1n§

phar maceutical |y acceptable carrier; g a conpound of the formnul or a
phar maceut i €4 | Qesées %'Flé“aé’ammpc”ﬁ‘égeof and c) a 5-HT re-upt ake

i nhi bitor, pref ea)abl y eshatriagkitizelly ancep&abﬁmrrlmceuti cally acceptable salt

t her eof ; wher ei n i und of
formul a and 1 thngQ Hﬂﬁéurng L{Btg i rgﬁ!ar%\fél? gﬂ%ﬂgﬁ.gal acﬁeptaﬁk@t%%?

combi nati on®i% effective in treating such disorder or condition. The
present inventiof) al sa 3-BT abaptake® imhidits Héfedbig odepeng &f a tdherrizeeuidhig | or a
phar maceut i g&l égblg%ﬁ%gg}l e salt thereof; and a 5-HT re-uptake inhibitor,
preferably of a pharnmaceut i cal |y acceptable salt thereof in

t he manuf act ur e Whergin feajaroeimt pf tha gotive comprung's @t tengomppung efi femulédrandr

condi tifm binerpdulr@uptag HEHRIPAR! Gk YR WOESMAbS & Sfbciive inarddBig ®ich The
present invention al S relates to a use of a 5-HT1A agonist or antagoni st
or a phar E%ﬂ?m{:‘éﬁ'\ Oré{ccept abl e salt thereof; and a 5-HT1D ant agoni st of
formula | or a ElhﬁapméulvﬁraiahIaisoaele@pﬁ@blteespalatcomlnewr‘eoﬁ thenforrnga hrenaf act ur e
of a nedi capRhadefiicali Ycétdblee 3hiMRItred? af H SQ4EGE- u&%k&%tt&' OferB¥bly

nodul ati ng toner c neur.o ransm esent
B L R RN U LN o

di sor det5 or focthrdiestment df Aalisocmnohmnditieaiyedodoiatinpshndterisrgic naestansmissigi io
neurotransnigsh@dy in @ nammal, preferably a human, conprising: 25 a) a

5- HT1A agoni st or, ant a%onl st or a pharnmaceuti cal I1y acceptabl e salt
t hereof: and 20 Rhlfgfl’fﬁﬁ brentigRiee reriesslg a use of a 3-HT1A agonist or antagonist or a

pharmaceutically acceptable salt thereof, and a 5-HT1D antagonist of formula | or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
20  treatment of a disorder or condition by modulating serotonergic neurotransmission in a
mammai.
The present invention also relates to a pharmaceutical composition for treating a
disorder or condition that can be treated by modulating serctonergic neurotransmission in a
mammal, preferably a human, comprising:
25 a) a 5-HT1A agonist or antagonist or a pharmaceutically acceptable salt

thereof; and



-8 PCT/ 1B99/01772 5 b) a 5-HT1 D antagonist of forrmula | or a

phar maceutical |y accep |l e salt thereof; wherei he amount, aaﬁ%
active conpound (i . e 5-HT1A agoni st or anta i st and lfl‘eglg D
ant agoni st)vm{mmmh that the conbination is effective in tr h

di sorder or condition. 10 This invention also relates to the ?étrhﬂﬁg/(ﬁ%
phar maceutically acceptable acid addition salts of the conpounds of
formula 1. Exanpl es of pharmaceutically acceptable acid addition salts of

t he conpounds of fornmula | are the salts of hydrochloric acid,

p-t ol uenesul foni c aC|d fumaric acid, citric acid, succinic aC|d
salicylic atid, oxalic aéﬁd”ﬁfﬂ/af"@@ﬂmﬂhqﬁ ferouid, | p)'ha)sppblmaceutsaﬂlydacceptable salt
nmet hanesul fonitﬁeraﬁft d, tartaric acid, nmalate, di-p-toluoyl tartaric acid,
and mandel i c aci d. NAS Unl ess ot herwi se i ndi cat ed, the term"hal 0", as used
herein, includes f1USTE" MemMorys of q?FBﬁﬁ"’&ﬁ%i“@QﬁG@)('euneéétﬁatalgemlwwentagomsz

i ndi cat ed, theandethenS T Y lahtagasst)use sude Mgt the BBNbiRGorS i %&We in nche
cyclic, and ngy, dgpb%ggiﬁ&mal ght and cyclic noieties as we %CSHE'

and cycl [ c nol et es term"treatment”, as used herein, refers to
rever si ng,10al | evi atlihignventiori #sa refrtest thehe plﬁaagéceslﬁ:a@faccéﬁtatﬁﬁ %@BH&:M stanseof

di sorder or comdédmpainds S r e one or nore_ synptons
of such condi tion grg di ;b(;\rﬂmnGIQI E%?nﬁéefsm@pﬁ er‘f@?ﬂ'y' accaRtable agfd gagianrsalty ef er s

to the act ofM8RPYIH, Of fogmulg | amgithereptts iof h)diefCh!nmlacrdnnmhmbﬁJIfymaEQM Gumdite
conpounds of feifaittiaatid, eycifie¥&d ogg,,bﬁ,glacge@aﬁcr&ida% dohgret.Q Trj:aP &gg%aﬁ$g é{é in

25 different en%atés(a I’ICédCOHfI gurations. The i nvention' T Ac

enantioners, diastereonerd: Ergptacs H'@‘a%tdéﬁa -hioyidariarisaad, as@umhndmmnds of
formula | 15as vvel | Unless atberwise indichieat h@rtermﬂhzgm,uragsasgdheerr&pfmckmg ahg
invention al sghelatpgeto all radiolabelled forns of the conpounds
formula |I. Preferred radiol abel | ed conpounds of formula | are those wherein
the radiol abel s 3bni§F%e odemisst indicktednihastedi, ahl'Cas 146 Hehdn, hap bealifhighe51.
Such radi ol abplh@dd ePRPGENSS B5E; nostic tool's in
net abol i sm phar Eaco i Egét’“l cs st u‘ﬁlngggéan sf‘? %Geﬁyefcnr&me s%f’y‘gg??ﬁ B@Pehed ifinflal s
and man. " Modt §erotonerg| C neurotransm ssion," as used herein,

refers to2@ncreasi g erm urempﬁam Eg,us&f h&@iﬁr@fbﬂ fb&e@érs;ﬁgetaﬂé\ﬁ;!t.ﬂg f‘ §t: lfl}ronal
process wher ehy rggroqtoqg Nedid he eased Ere s%na trc c

excitation and Crosses the oy ngﬁéstgrd%‘” P?ﬁ,ﬂ”a‘?\%‘ gt sue Fﬁffblappilene)rpogor-more
synaptic cel |symp@n§rﬁf@a¢h @egitordentisprder.aSheiRem tRAMRIND, ad BB TR, ARROIIRL
craving or desgd bfRrebig; aireating” is defined immediately above.

8 Sc #or? ‘he

The compounds of formula | may have optical centers and therefore may occur in

25  different enantiomeric confi tgurations. The invention includes afi enantiomers, diastereomers,

and other stereoisomers of such compounds of formula |, as well as racemic and other
mixtures thereof,

The present invention also refates to all radiolabelled forms of the compounds of the

formula |. Preferred radiolabelled compounds of formula ! are those wherein the radiolabels

30  are selected from as *H, ''C, “C, ®F, ' and %|. Such radiofabelled compounds are usefu!

as research and diagnostic tools in metabolism pharmacokinetics studies and in binding
assays in both animals and man.
"Modulating serotonergic neurotransmission," as used herein, refers to increasing or
improving, or decreasing or retarding the neuronal process whereby serotonin is released by
35  a pre-synaptic cell upon excitation and crosses the synapse to stimuiate or inhibit the post-
synaptic cell.
"Chemical dependency,” as used herein, means an abnormal craving or desire for, or
an addiction o a drug. Such drugs are generally administered to the affected individual by
any of a variety of means of administration, including oral, parenteral, nasal or by inhatation.

40  Examples of chemical dependencies treatable by the methods of the present invention are



an addiction to a drug. Such drugs are generally adm nistered to the

af fected individual by a of a variety of neans of gdm ni SP{)%%I%%

i ncluding oral, parent er# nasal or by inhalation. Exanple em' cal
dependenci §g, bgR3tabl € by The nethods of the present Tnventi WO
00/ 39128 PCT/ 1 B /01772 -9 5 dependenci es on al cohol, ni cotlﬁgn?ﬁcrgglcogr@
her oi n, phenobarbitol, and benzodi azepi ness-(e. g., .VaI ium (trademark)).
"Treating a chem cal dependency," as used herein, nmeans reducing or

al l eviating such dependency. Sertrali ne, (1 S-cis)-4-(3,4-d

i chl orophenyl)-1,2,3,4-tetrahydro-N-nethyl -1- napht hal enani ne, as used
herei n has5t héewhé?ncwalon Bloomll InkokE7 tEENE] r@roanﬂhénbaarbuﬁil |sewibBgrodidEepiies tegd. ur al
formula HC  GLyol kSaswiEhe ed L0 United States Patent
4,536,518, assi gne{él o P%)S] Sﬂre%lt'hgz g’% %AI% ‘i’eﬁ‘%e”%yé Bsﬁq%er“?'aéneiags [FEB‘?'QH ®fas
an anti depr es3igMitingychAenesesice agent, and is al so useful in the treatnent
of depression, CheEbl@r@‘lnedependench%sois)a,rtéh%ﬁc\ﬂo%ﬁ&@ﬁ'1‘?9‘3‘?%ngdM?n ryl 1-

di sorders, g\a' ani ¢ di sord fraumatic Stress i sor 4
premature ej al egfine 2 Uyadehereie Sy |"ﬁﬁ Fheficef formda I%d‘éfﬂqloﬁnct:mﬁ’rfe’@wd\s of
t he fornuha |streywrderpuiepared according to the follow ng reaction schenes

and di scussi on. Unl ess otherw se i ndi cat Het, R1, and R2, R3 and R4, and

structural formula | in the reaction scha and di scussion that follow are
as defined above. 20 August 2003 WO 28 PCT/ 1B99/ 01772 -10 5 SCHEME |
OH79a NG \,--O0 HCO (g) OH - HCI

Cl

lts synthesis is described in United States Patent 4,536,518, assigned to Pfizer inc. Sertraline

hydrochloride is useful as an antidepressant and anorectic agent, and is also useful in the

treatment of depression, chemical dependencies, anxiety obsessive compulsive disorders,
15 phobias, panic disorder, post iraumatic stress disorder, and premature ejaculation,

Detailed Description of the Invention

Compounds of the formula | may be prepared according to the following reaction
schemes and discussion. Unless otherwise indicated, Het, R', and R? R® and R%, and

structural formula | in the reaction schemes and discussion that follow are as defined above.



0 (111) pyridine IV DBU ( ) WD 00/39128 5 0 20 August 2003 PCT/| B
99/ 01772 -11 SCHEME 1 INUED CH3SCRCl base NHit (V) Na+5l§AB€t{s X2
Su |

base (etc , Na2C3) X2 = chioro or bronmpo whe t = opt. uted
2-pyri m di @i go/83178 brono when Het = opt. substituled 2- pyripgirﬂt%gﬂﬁgﬁr&ugust
2003 WO 00/39128 PCT/1B99/01772 -12 5 Schene 1 illustrates a nettiod of-
preparing conpounds of the formula | havi+ig- (7R, 9aS)-trans, (7S, 9aS)-cis
or racemc stereochem stry. These are referred to in Schene 1 as conpounds
of the formula I A The sane procedure can be used to produce all conpounds
of the formula I, regardless of their stereochem stry, by using a starting
material of the formula 11 having the SCHBEMESt ereochemistry at the 7 and 9a
chiral centers asotl_Pe desi red product. OH

7 - HCI
HCi(g)

l\/r\:l])/o7< ;/NH

OH
R1

Ci R®

1 | R’

k/w@
! R?
X) N“‘-O
i

(”[) pyricine . (IV)

DBU



10 Referring to Schene 1, the conmpound fornmula Il is deprotected to form
the hydrochloric acid addition salt of fornmula 111. i's ca? Rﬁus 003
acconpl i shed usi ng anhyd hydrochl oric acid (HC) n die % g

anot her di alkybsaber or a hal ocarbon sol vent at abou roon1ﬁ§HH§@3}H5e
This reaction can also be carried out without a solvent using
trifluoroacetic acid, in which case the ¢trtfluoroacetic acid addition salt
is formed. This reaction is generally run fromabout 2 to about 15 18
hours. The correspondi ng conpound of fornmula IV can be fornmed by reacting
the compound of formula Il fromthe foregoing reaction with the
appropriaté5conpound of formula X, S@iAME hCORTINGED R2 are as defined above
in the definition of conpounds of the fornula 1, ang 1, 8-

di azabi cycl o[ 5. 4. 0] - UfE€CHE ene (DBU) CHF#S! reaction is typically conducted
in pyridine, at a 20%e rature fromyghout 50C to 110C, for a
period of about 1 to abut 48 hours. The conpound of Ia IV can then be
converted into the conp un of formula V by reacting
e presencesof a tertiary gqmng base suchpas

met hanesuf f onyl chl ori de t

triethylamne (TEA), in th ene de or anot her hal ocarbon Aotyent,

at a tenperature f@om about - roomtenperaturée, for d iod of
or,

about 10 m nutes to abgut 2 ho actlon of the conpoung of/foOrmfla V
wi th a conpound of thej|fornula N3, nore general ly, M N'P, whereln
M is a suitable alkali al cation such as Li' or K, or

tetra-(C, -C4) alkyla niunf cati on such as tetrabutyl ammnl ur{w )yl el ds the
correspondi ng conpoungl of formula VI. Hydrogenation of the resulting
conmpound of forrmula VI'using hydrogen gas at a pressure of from about 1-5
at nospheres, in the presence of a catalyst such 30 as pall adi um on carbon
(Pd-C), in a solvent such as ethanol or nethanol, at a tenperature from
about OC to abqQut 60C, preferahly ZOC | ds t he correspondi ng
am ne of for ?ra VII. The co yghocph ih NFecan be converted into
the final prod formul a |Atdyst (4.§aps-CPg |t i conmpound of the
formul a Het - X2, in Ht is 35 ,\--X and X chl oro or brono when
Het is optionally™~g |tuted2pyr|md|nyl and X i o when Het is
optionally substit@igek . This reaction |s“%yp|cally carr ed out
in a high 20 August )

-pyr s :
9128 PCT/ 199/ 01772 <131 boi Sol vent
such as N, N-di net hyl f or ngm s\- N J2) or iso-anylal cohol Tn pgyes ‘: of a

base such as sodlun1carbNﬂ@ e (Na2C3B) or potassium carbongt e A RZLR) ,
preferably sodi um O
W) (Vi)
NHHet
X2 = chloro or bromo
when Het = opt. substituted
2-pyrimidinyl
N 1 Het-X2
K/N R X2 = bromo
base when Het = opt. substituted
| R2 (e.9., Na,C0O;) | 2-pyridinyl
Neg” .



carbonate, at a tenperature from about 80C to about the reflux tenperature
of the solvent, prefeggbly at about 100C. Unl ess jndi cated Q%E}ﬁ% the
pressure of each of t bove reactions is not cr‘cal Y,

reacti ons woloobazgonduct ed at a pressure of about one to abpgl,}n 5{3/0?%%
at nospheres, preferably at anbient pressure (about one atnosphere e
conpounds of the fornmula | that are basic -t nature are capable of formng
a wde variety of different salts with various inorganic and organic
acids. Although such salts nust be pharnaceutically acceptable for

adm nistration to animals, it is often desirable in practice 15 to
initially i%olate &HenpEveass a hethbmofrpﬂeparingfcbmmdnb@of 0 edrinQi !%%Fx#‘fﬁ‘a as

a phar maceut i @ak)-iyansurac t hen vert the |

back to the fr eej ﬁﬁe@gogﬁkg? EBC%IC Steq,? BT ?Lhngﬁgrzfl STPhE P S5R 1 2and
subsequent |y EBARRYNTS pirfee forrada B‘aé’ée s@me propériraERo detusedilol pyodace eiptotplosndd G d
addi ti on salt the'Fheum:ll thgaddid bf%ur%%réo%h%xsw"%y Q%@ea ngﬂﬁg%%@dgl o?];r}?tfgl % |

i nvention arehgVl apqre&g %!%‘F é treating ase co -
substantial |y eq vaI &n Mgty taﬁéhecﬁ@é'ér?an‘i“ﬁé'r%ﬁﬂtﬁtﬁﬁr a@rﬂgadeswea(pmﬂumn an
aqueous sdPveReferrimgdd Geheore 1, thea:ompbdrﬂibbmww Ig@rﬂefroﬁa@le\z!@dﬂ?orrﬁ% 'hy% (1115‘,:[(}3“

or ethanol. U ration of the solvent, the deS|re
salt is obtai ﬁ@llog%lg&gé{fna?{@hpﬁ]c A& aﬁ%"éﬂ’"f'ﬁ’dHF’B?)Q'?"@""EOH%“WW&@:@W (HA) |y

accept abl e acindiefbethgrornotheadielsyl eihertdnea Haserborosghetnat sbaft rédii t%mbé\"é@iﬂat Ify are

th whi ch f t t
phar macol ogi cﬁfﬁﬁﬁﬁ%ﬁ'@i‘zﬁfﬁﬁ%ﬁuﬁﬂgﬁc}%8%%‘“%‘2 s niidursnie.

hydr oi odi de, HRMCFHLR"C as{iaddiion it isfpenads This req;mpgmeeanwuramndamommm,
acetate, thactddiomts.citrate or acid citrate, tartrate or bitartrate,
succi nate, mal eat ern uconate, saccharate, benzoate,

net hanesul f onat e anc? Lot anDa Of"ghg[ ‘%”Eoundl“’ff“” mivizt W re b fopmed iyrepstide theycoBipound
napht hoat e) ] ®&rndia llefoorwmm redctibi@it He Bpbrapriatedddehpoli@i df formula X, wherein

phar maceut i caﬁvla\ﬁ 3eCH | re rr _also referred
col | ectivel y, he g%?%@%?r?%%u&h@ Glepnatg" N CPmP°‘f§§§/(9ﬁHIehf8F'é{-[5%htqnés1 &nd

are potent agﬂm{ﬁfg}fysdoﬁin‘b?]dﬁnd%nl q@ﬂ%ﬂsTb$ redvdorsie typicany mnﬂi@ctécﬁml'@ﬂidﬁe ang/ or
ser ot oni n2d D terhSerddire fighn efb@@t%l@t@fo%bOlIHQO%c?drYa?;er(l:o%rmogou(ﬁt lf;) E‘FB in the

treatment of hypertension depressi on al1zed anxi et Pﬁ‘er
phobi as (etc agor J:S'ﬁ&ﬁmﬁc’””g SETOEFU'%HbWathamae 8wsiterpint thd oln@sind of formuta V

post t r aumat i Gyseactesit wyndémaf&,suram;alcﬁfbﬂae PaRS HRAdHCL Vs Q‘téﬁd’rﬂ% e%gg%us%ch
dysfunction ("%t“f‘ylamlr%r W e Iaceu haI I %r eat i n di sorders L0, andfexi a
nervosa and ’ma er osay, Y 6bes| r)’fjo HEHE Pa Qféﬁ@ﬁ(ﬁ@ﬁemegt q@"'memmre
addi cti ons t &oelabonel°C te el mem trepedatire, fopbﬁéﬂbb@f Bidudho ml’r\hfé@id éb%ul?\%urs
benzodi azgpi nes), rehish &F i gec%ﬁx S ' A E G TE, oo
obsessi ve- conpul si ve di sor gpa%loémd%g% Qg{lth *rfEMPPYUPISB? tanua Net. or,
dementia, 40 RFRESERY. M Nomterel Mnd saitabier atkatimetbl catpnisuévas deed ke M ARED) )
Par ki nson' s tita€aseys alk9RFmmodtm s kud093 tetrabutylammonium, yields the corresponding
compound of formula V1. Hydrogenation of the resulting compound of formula VI using
hydrogen gas at a pressure of from about 1-5 atmospheres, in the presence of a catalyst such
30  as palladium on carbon (Pd-C), in a solvent such as ethano! or methanol, at a temperature
from about 0°C to about 60°C, preferably at about 20°C, yields the corresponding amine of
formula VII. |
The compound of formula VII can be converted into the final product of formuta 1A by
reacting it with a compound of the formuja Het-X?, wherein Het is

4
R
QN
R® >{: é
and X? is chloro or bromo when Het is optionally substituted 2-pyrimidinyl and X is bromo

when Het is optionally substituted 2-pyridinyl. This reaction is typically carried out in a high

35
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neur ol epti c-i nduced parkigsoni sm and tardi ve dyskin g&ﬁL{ﬂﬁB

di sorders (etc hyperprol i naem a), vasospasm (part IarIy I'n

cerebral V&WEPRBure), cerebellar ataxia, gastrointestinal PETABI/UiBor ders
(involving changes in notility and secretion), negative synptons of

schi zophreni a, prenenstrual syndrone, fibronyalgia syndrone, stress

i nconti nence, Tourette's syndrone, trichotillomania, kleptomania, nale 10

i npot ence, cancer small cell |ung carcinona) chronic paroxysnal hem crani a

and heada§hebcﬁlltﬂ§ §9ﬁgrﬁtsﬁg1 ¥\§ NN Miﬁ%fﬁ?l mamtdg ?ISIQI-e)r S'r)lso ﬁm)ialPothﬁ ;E)rlfzgesnc%fghztl be

conpounds of t i 'nvention vari ous ‘serot oni
det er mi ned ushasgsuthRsdadivm catipeid Q@eCOHonEitasgum serhymatad.degcprefeatlyisnditrhe

literature. areH v
oyer bt o CnseiieRbbElld ok 8p g EROAERtBhAGehBERICSRALLAAL

measur ed usi n@EfFﬁ‘Blyﬁ ?}Pémﬂoé: -of Heuring and Peroutka (J. Neurosci., 7, 894
(1987)). The in Vlttirflé}:saﬁbﬁdatéﬂ'fo}heﬁwflsetb@pﬁ@@@@@f’@b&h@ﬁhé BEoRIT B85 s ik AMRRfdON at

t he 5- HT1. D éenncélrag S|tet s'y b ({H’n%agag accordln o the foll ow ng
procedur e'® BovT K& EalladE et s§"Ue '? §°” i E@Bsué‘ﬁ Qﬁeﬂ’lf‘eéP |aH°‘th’ee

vol unmes of a dvuédpberes.prdferbivly algarr%nnwbél'dakﬁhy@: aehdtadsptieref0

(L1 Syt oxy et 3 B DR P A Pk e BB o it
is then di scaftyobfiteremsalisesin veriens ingrotniesnd esanipesitte ithoughpco xalivatet y 20
vol unmes of 5%9%%@&:&%5‘%%@&%!9@% RuHibiSFandd to aQH"naTs Yt is Iﬁ@rﬁde%”&?@ RSrQcd S

t hen pre- LanUbat ep or m nutes at 37C, after suspension 1s
centrifughd dGEIAVATRIE2 GRIORSUPD P Y ToRPHRY B g'ﬁdeaccﬁ‘é" @Ub’é? Pad B'Pﬂfma‘iesltmﬂﬂed

25 The resul tUnag:epatblé ablt éﬁtpp'reﬁ)@wﬁ]‘ﬂ)t ebrWel't t@er &nar m;k rt@smbsw@dggb bdmpbofy B} of
a buffer of ﬂmgbt -‘;ﬂt)s k ?[%:eh or |ed§ n| n rtcen ascor b| c acid
with a final p o as af'i ﬁﬁ Niin pcé’%%e B Hfd bassmip @

cal ci um chl orphef@aemalisz)accq'm@blswspea@dﬁmn salt. kEpe anid addidoratsalte @8 tthd Base

m nutes pri Orcoﬂhﬁodr\g@ of Hbembém&b'ar Ocegﬁpﬁ%ﬁ#éd g%) lrr%?imgfct'hg b'ilg e LIS QanPQHJRat ed

accor di n&g’; o the follow ng
di net hyl s f 65%'?%%‘“?"&’)!98@)@'% aﬁi@%@mhed#lgqqmm%alwatoaamcwdum a@ﬁqme@ua@m@w 200

m of triti ahediubr bydr stﬂttémé)to@gﬁhiaescﬂ\?enﬂ MicH Bs anemgnf)leﬁr @fhaR8. MVbon careful

TRI Shydrochl orj d tai n rcent ase orbic acid at pH 7.7 and al so
cont ai ni ng 1ﬁvaprr{%\t'g r}th ﬁs'r%ﬁllselé?lsélt @WPBI’I de, plus 100 nM of

8- hydr oxy- DPAT (ah@aopvywam amttesEd & pme;arealmjphb@ﬁaaebﬂmﬂy reeplable Gicleaddifien t hi s
mxture is adgdgdy z@obema cgﬁlpglﬁldpgy thQn\?&HQ?Erg hdsS SHRn Mﬂ&#%ﬁl&e&%,élatdl n%’ | on

suspension is vortexed to ensure a ous ~suspensi on € “Sus
i s then ifcuBdisedi Fal seriabiing PMH’QW%‘E&HY f@epg@enﬁmmseswen as Zﬁ@ocmrtder

i ncubati on i SydeuigHhies, fydrbiBeidS WARRN LI brbiduirdid, Bh&Pnse ion gcid bAskphdib, RREtate,
filters (etc lactate, citrate or acid citrate, tartrate or bitartrale, succinate, maleate, fumarate, gluconate,
saccharate, benzoate, methanesulfonate and pamoate [i.e., 1,1-methylene-bis-(2-hydroxy-3-
naphthoate)] salts.

30 Compounds of the formuta | and their pharmaceutically acceptable salts (hereinafter
also referred to, collectively, as "the active compounds") are useful psychotherapeutics and
are potent agonists andfor antagonists of the serotonin 1A (5-HT1A) andfor serotonin 1D
(5-HT1D} receptors. The active compounds are useful in the treatment of hypertension,
depression, generalized anxiety disorder, phobias (e.g., agoraphobia, social phobia and

35 simple phobias), posttraumatic stress syndrome, avoidant personality disorder, sexual
dysfunction (e.g., premature ejaculation), eating disorders (e.g., anorexia nervosa and bulimia
nervosa), obesity, chemical dependencies (e.g., addictions to alcoho!, cocaine, heroin,
phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's
disease, obsessive-compulsive disorder, panic disorder, memory disorders {e.g., dementia,

40  amnestic disorders, and age-related cognitive decline {ARCD)), Parkinson's diseases (eqg.,



VWhat man G-/ B-filters). The pellet is then washed three tines with 4 mM of a

buffer of 50 M TR Sh ochloride at pH 7.7. The llet is the din
a scintillation vial 5 mM of 40 scintillatio uid (aquasgqu%?ﬁgnd

al | onwed t o witoogymsni ght. The percent inhibition can be 0 0 y@r&%@%p
PCTI 1 B99/ 01772 -15 5 cal cul ated for each dose of the conpound. An :
val ue can then be calculated fromthe per¢ent inhibition values. The
activity of the compounds of the present invention for 5-HTIA binding
ability can be determ ned according to the follow ng procedure. Rat brain
cortex tissue i s honpgeni zed and divided into sanples of | gramlots and
di luted with ﬂﬁfﬂﬁm'w&’sﬁfmsoo‘?H‘Eewmw@@@c@tx@uc@omaminmmﬂbm BHBRENSiAdsS

then centrif uga@dodine 9885aidror(e 40 Hib&} : . at separated an
recentrifuged at Z% OﬁOG fror{e_%‘S %n%ggi.‘n%%ﬂ'g}' g%ﬁ%#ﬁ%ﬁ gp?'ﬁc” ri§c'3r'gﬁa"eépr{"di“"t he
pel et re- susp&REAEHUTh CEE°YBI efrda e3stroistestipRTiRICEdiny ders Gimtadiirigdehaagespir mbtifiy

The suspensi orendic@librnedbative dyrploRat& skQkophrenl PbES AL %Zgrg ALt er i
pre-i ncubat i O&Lyhﬁoﬁgr’rp{rees%ei cOtr@_lee suﬁpensg on is-centrifuged at rm70,1&2%5’?&
15 minutes and'the super Raleniieass, WU erwndrame. Kigkqiilamanp. thleptamenise| hale i s
resuspendeld i Amectensef erncef (GO, pMITERISDYE caeihbma)] deroni@tbalRidstnal hefil@ QLY 4

mM of cal ci umpgldRhé G’a%s@éﬂa‘?edqvaﬁ%%a&%{a%g&da corbic acid. The tissue is stored
at - 70C until ready f an experl nment. e tissue can be thawed

or
ihmTedi ately pri rgr tihe ﬁg;;ﬁwmwémwfmimmrfwhé mioas’lﬁbrktglﬂﬁ-m@cdpf%
The tissue is cahba delek AR o | ' rocedure. Fifty
mcroliters of 591 R”g' ol . inhi bi_té%i’g%%%ﬁ'@ggg%%ﬂa%gjregg% ﬂ\féﬁ"ﬁ”ﬁﬁfﬁ-
concentration) 1% Bﬁ eparbaca e mps ek usingdabrieasdurpet Hayes ebal (BtdioRed. s37adaed
200ml of (16 t (9BeX) DRAT-HIUD affision@ant hiks@ sy @&ngkhépﬂaMo‘ufé&HegHrﬁJ %{aﬁémﬁ% ™
e, .

TRI'S- hydr ochl of g6,k ntai ning 4 mM cal ci um chl ori percent
ascorbi c aci dP' D gg:gﬁiggafpg this solution is then added 750 ml of

ti ssue and the resdP® Nndro astidiyehthe compaindooittex pdsdrOineaIBibn at hesnae palifdhg The

suspensi on i ssiteh@By ibBCARRE] 12Bccfy; S jng.- wat er bath_for 30 m nutes  at
37C. The sol uf)i on is then filtered Wa@glgggtg’wpﬁbégﬁdfrﬁ‘ 4°OVie Gldatp tispne is

- TR Shydr ochl oP {Y¥ERECHRPIAUEPERER ia 2P volgmeasef arbvifesfeortaiding 59 oM BRisterdrothieride

percent i Ahi bitdsrodrokgmethyiaminatesiadonyRRRH AP SE 5, C control or
vehicle. 1C50, p cf s 2e a%h fter i ﬁﬁ?gﬁﬁ?%ﬂat\? ' ﬁréeg.

culated fromt ercent i
The conpounds eo? !&*bg?r?ﬂ?ga& O%g'JPr %@'”Bﬁe@s dhe S‘i‘ﬂ‘ﬂf@%"‘f Brihefedizcardse @nd fnet isuiting
fol | owi ng 30PeiiRtatep¥spsndedrin apewaiyetlyf 20 vBiuiEsLAf 80tnIb- 13 By @bdrioRbd Youls! A9

the af orenmentjoned THY QGEAMIES U conpounds .of the jnvention that
were tested e‘?(hi bited I C%l =i srslﬁés'lspfeﬂgpﬁjbatﬁq Y "818553-%—??1% affer i whiighy thand
| C50s | ess t HEPESH" IVFEHUSSd [Fppim aa #5.000G for 1T ImenwesoaTidsttie anskr@tird GRBAGE].

activitiezs of THefres TR dsppRixintdidy | BMRNLE RRuendsd Tl 480 mi of a buffer of 15 mM
TRIS-hydrochioride containing 0.01 percent ascorbic acid with a final pH of 7.7 and also
containing 10 mM pargyline and 4 mM calcium chloride {(CaCl,). The suspension is kept on
ice at least 30 minutes prior to use.

The inhibitor, contro! or vehicle is then incubated according to the following

30  procedure. To 50 ml of a 20 percent dimethylsulfoxide (DMSOY80 percent distilled water
solution is added 200 ml of tritiated 9-hydroxytryptamine (2 nM) in a buffer of 50 mM
TRiS-hydrochleride containing 0.01 percent ascorbic acid at pH 7.7 and also containing 10

mM pargyline and 4 mM calcium chioride, plus 100 nM of 8-hydroxy-DPAT
(dipropylaminotetraline) and 100 nM of mesulergine. To this mixture is added 750 mi of

35 . bovine caudate tissue, and the resulting suspension is vortexed to ensure a homogenous
suspension. The suspension is then incubated in a shaking water bath for 30 minutes at
25°C. After incubation is complete, the suspension is filtered using glass fiber filters (e.g.,
Whatman GF/B-filters). The pellet is then washed three times with 4 mi of a buffer of 50 mM
TRiS-hydrochiloride at pH7.7. The pellet is then placed in a scintillation vial with 5 ml of

40  scintillation fluid (aquasol 2) and aliowed to sit overnight. The percent inhibition can be



and 5-HT1 D receptors can be determ ned using a single saturating _
concentration according to 35 the follow ng procedure. Mal ezmw‘dswoogw nea
pi gs are decapitated and HTI A receptorsbar_e dldsgec’j_ out O g o &
hi ppocanpu 5-HT1 eceptors are obtalne y I cing,

I\/tlolowal gpt ?‘ISS%@(E: opper and dissecting out the substantia ni g&’é %?%mh
appropriate slices. The individual tissues-are honogenized in 5 nM HEPES
buffer containing 1 mm EGTA (pH 7.5) using a hand-held gl ass-Teflon(r)
honogeni zer and centrifuged at 35,000 x g 40 for 10 mnutes at 4C. The
pellets are resuspended in 100 nM HEPES buffer containing 1 20 August 2003
WO 00/ 39128 - t6icR@®d forBACH BAsE7R tife cOMpBGA APId, Avahlk daR tierf b Bdiculitdd o the

concentration ocanpus) or 5 ngy (substantl a nigra) of protein
per tube. Thepgclel%gﬁmggé@%ts are added so that the reaction mx in each

t ube contai ned 2.0 Th¥eNMyd of th@cBnpevhdSTdP the bré@ emtlidvedioR for (- BTm&lchM%bllﬂ.)Ocaﬁ\ﬂ
phosphocreat i pg ﬂe@rﬁ%mc%ingﬁ@ﬁ% 'f@lgrlﬁgﬁé%g &?a?ﬁrg IC%QeT He ﬁucolmog?rjlzed

m crocuries of [32P -
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agoni st or buF?pé'Fa'f ?ndlr rif”r‘?&? 3k GhORFPrats BiRtes- JwiSUPLSPAR i ‘i"??a(dsdrﬁlwmenal
concentr at i onpelhe-sudenitd inf10tvbiemes et eXhmOTRIS Bk dcaBridE 2.pH NSUPRY §RBedsibn

term nated byt bt f nL 2% ? CAMP, 45 nmM ATP
sol ution contai %F’%gj% %)08183'% forlqgl—'ﬂ"nmﬁﬁ\/ﬁt 2% ]plﬁﬁ?rﬁfe -incupafgeris gampletey e
Engl and Nucl edyspersiPnnip reentsiugechet T&eEefoy 16 fmimAdeParfdr ihen suhernete| distagied THve

separ at i 0Rs5of (IR 1AL pél&g isl n%gl%peﬁéwpn IaSb%FWS@ﬁhg%F@Eg%mh’a et h?‘i} of

Sal onon et al. Anal ytical Biochemstr i 8t Vi ty
i s quantifi edSIHP ’T“?gq‘hf\;‘ﬂq o eplFpm chlgtigesnd OdHLH‘?ECPW@SCqWR?%I Thenfsists isistoned af -

defined by 10701 rR) reBeyOrdr BRAKpériend- T fedu8 GBRHO ﬁ@weanﬂmeéggzywohﬂsé or

5- HT1D r ecept rrcent inhibit by the test conpounds are then
cal cul at ed inQ{U%Idéﬂfﬁg)?\"imopefrWé q "H’IkﬁP't (fi'r%)/a effect of (R)-8-OH DPAT for 5 HT1A

receptors or 5-HT Tiegiss@ ibTen Dicoeepamosing Thibe fowangrbeeaiired GoRy ;afcrdli!éﬁhkﬁed
i nhi bi ti ogg of cdn@biS kAlbitd: st Uéﬂigléa‘g@gerc@rgw (?‘tf 1%9 eﬁf?a?.lﬁ Al |\)/r|et

Qll'e §3t B?I'IQEJF'
calculatedln relation to the e’ conpouhd e
i nvention candd589%SedPdlys pdytion s 3dge 2%1ﬂf|°ﬂfl3'9le¢ 6PAEﬁtt%§fmq¢r§rﬁlwf of 55 killin B

agoni st - i nductﬂiﬁeMﬁOhh.eTrm&yUrﬂcWId@%ﬁp}@VQ%o@%ﬁ]i% I‘ilhﬂgcﬁiic\q/herﬁ BQorddg! &. QV"béPQen 275
d 25 Ma ui n i om Charl es

D e o ar ¢ 1o A e B alHs T8 B SR e goesTag N SE sup PR INE S inhe

experi ment . Tﬂep@apneﬂ vpieysd &r endnmm&emogama@er Tisd amﬂ@:lisﬁbd Eblﬁéraﬁrﬁtﬁb’ated in ad

condi t i 0oNngs Orkhgklr?g @at@? battrpfo SCPmmhteé agg"; an'he :{s) q%rlilks trlte e(;jl Yv?%\et? &;ﬁ?%ﬁ{t}] 11 ays

prlor to experlnentalon wat er are avalla t he
time of ml of 10 mM TRIS-hydrochioride at pH 7.5 containing 154 mM of sodium chloride. The

percent inhibition is calculated for each dose of the compound, contro! or vehicle. ICy, values
are calculated from the percent inhibition values.
The compounds of formula | of the present invention described in the following
30 Examples were assayed for 5-HT1A and 5-HT1D affinity using the aforementioned
procedures. All such compounds of the invention that were tested exhibited 1C,,'s less than
0.60 mM for 5-HT 1D affinity and IC.,'s less than 1.0 mM for 5-HTIA affinity,
The agonist and antagonist activities of the compounds of the invention at 5-HT1A
and 5-HT1D receptors can be determined using a single saturating concentration according to
35  the following procedure. Male Hartley guinea pigs are decapitated and 5-HT1A receptors are
dissected out of the hippocampus, while 5-HT1D receptors are obtained by sticing at 350 mM
on a Mcllwain tissue chopper and dissecting out the substantia nigra from the appropriate
slices. The individual tissues are homogenized in 5 mM HEPES buffer containing 1 mM
EGTA (pH 7.5} using a hand-held glass-Teflon® homogenizer and centrifuged at 35,000 x g
40  for 10 minutes at 4°C. The pellets are resuspended in 100 mM HEPES buffer containing 1



testing. 30 The conpounds of the invention can be adm nistered as sol utions
in avolune of 1 nm/Kk The vehicle used is varied dependi ngogn '% phgund
solubility. Test conpobs are typically admnis d either sr¥ y m nut es
orally (p. m nules subcut aneously (s.c.) prror toa5-HT

agoni st , 58\3%) 0gfsz’g[ﬁig- (1- et PCTABI9/01772
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25 Male Hartic—_:y guinea pigs from Charles River, weighing 250-275 grams on arrival and

300-600 grams at testing, serve as subjects in the experiment. The guinea pigs are housed
under standard laboratory conditions on a 7 a.m. to 7 p.m. lighting schedule for at least seven
days prior to experimentation. Food and water are available ad libitum until the time of
testing.

30 The compounds of the invention can be administered as solutions in a volume of
1 mlkg. The vehicle used is varied depending on compound solubility. Test compounds are
typically administered either sixty minutes orally {p.0.} or 0 minutes subcutaneously (s.c.)} prior
to a 5-HT1D agonist, such as [3-(1-methylpyrrolidin-2-ylmethyl)-1 H-indol-5-yl]-(3-nitropyridin-
3-yl)-amine, which can be prepared as described in PCT publication W0O83/111 06, published

35 - June 10, 1993 which is administered at a dose of 5.6 mg/kg, s.c. Before a first temperature
reading is taken, each guinea pig is placed in a clear piastic shoe box containing wood chips
and a metal grid floor and allowed to acclimate to the surroundings for 30 minutes. Animals
are then returned to the same shoe box after each temperature reading. Prior to each
temperature measurement each animal is firmly held with one hand for a 30-second period. A

40 digital thermometer with a small animal probe is used for temperature measurements. The
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[3H]serotonin as the radioligand [R.E. Heuring and S.J. Peroutka, J. Neuroscience, 7, 894
(1987)]. Of the active compounds tested, all exhibited an ICs, in either assay of 1 mM or less.

30 The compounds of formuta | may advantageousty be used in conjunction with one or
more other therapeutic agents, for instance, different antidepressant agents such as tricyclic
antidepressants  (e.g., ‘amitriptyline, dothiepin, doxepin, trimipramine, butripyline,
clomipramine, desipramine, imipramine, iprindole, lofepramine, nortriptyline or protriptyline),
monoarmine oxidase inhibitors (e.g., isocarboxazid, phenelzine or tranylcyclopramine} or 5-HT

35 re-uptake inhibitors (e.g., fluvoxamine, sertraline, fluoxetine or paroxetine), andfor wilh
antiparkinsonian agents such as dopaminergic antiparkinsonian agents {e.g., levodopa,
preferably in combination with a peripheral decarboxylase inhibitor e.g., benserazide or
carbidopa, or with a dopamine agonist e.g., bromocriptine, lysuride or pergolide). Mt is to be

understood that the present invention covers the use of a compound of general formula (1) or
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impotence, cancer (e.g., small cell lung carcinoma), chronic paroxysmal hemicrania and
30  headache (associated with vascular disorders).

Serotonin (5-HT) re-uptake inhibitors, preferably sertraline, exhibit positive activity
against depression; chemical dependencies: anxiety disorders including panic disorder,
generalized anxiety disorder, agoraphobia, simple phobias, social phobia, and post-traumatic
stress disorder; obsessive-compulsive disorder; avoidant personality disorder and premature

35  ejaculation in mammals, including humans, due in part to their ability to block the
synaptosomal uptake of serotonin.

United States Patent 4,536,518 describes the synthesis, pharmaceutical composition
and use of sertraline for depression and is hereby incorporated by reference in its entirety.

Activity of the active combination as antidepressants and refated pharmacclogical

40  properties can be determined by methods {1)-(4) below, which are described in Koe, B. et al.
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preparations for oral administration may take the form of, for example, solutions, syrups or

suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may be prepared by conventional
means with pharmaceutically acceptable additives such as suspending agents (e.g., sorbito]

30 syrup, methyl cellulose or hydrogenated edible fats);, emulsifying agents {e.g., lecithin or
acacia); non-aqueous vehicles (e.g., almond oil, oily esters or ethyl alcohol); and
preservalives (e.g., methyl or propyl p~h§droxybenzoates or sorbic acid).

For buccal administration, the composition may lake the form of tablets or lozenges
formulated in conventional manner.

35 The active compounds of the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or
in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain

40 formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
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capsul es, e Q?r 0 és | hgr dfrocng%qag@ fgbg&' I(Qr %n m?] f”r or msuﬁ.‘l&f?édﬁ%’ be

suspensi on, %?{Pg'(?@glﬂ)rétalg'fﬁ’ AtPPERR mixpf 2 icP@pousg ofiths, '"@nnlort hred hiskitableSpaier
carriers 2oncbestesucisad ledosdior sterehs or fillers, sterile aqueous nedia and

vari ous non-toxi C A0 vV, etc. 40 Moreover, such oral

phar maceutical for né_u?%{g':stgﬁ%%coa{ﬁp%gagﬁ|°PQB?‘§F‘d§\%5Fe'H\§H‘“%.‘h(§F oralf pargplerti o0 0
20 August 2008ccpiadpdyistetiongdo PEEvEBEDADL Filthan &t tHE tm,etrﬁmra,stlﬁfcomﬁdrw&eﬁ&ﬁm S
of the type W@ %@Bleﬁ}ﬁﬁ%jjrsfoqrto 566;9‘8%?&]8%&%3 mgredaeglgﬁ?eg%?t dBFle W@%F onpounds

of formula I Lgﬁﬁresent in such dosagé for e ‘at “conc Qitd
rangi ng froff te§e 9% el due 4 mes By dai ght of the total conposition,

i.e., in2anounts Mrosdifoatudatiosdifof iré‘dtrﬂQ{t of E?ieQBIQJWUF’@réfé}?edqg%bg\?eqe;églrﬁlgrggsage
and a 5-HT rg-uptal % rampltaorrgr? sertraline LT uch
dosage forns at{ Soncentr Rt iR 9re &%al?’)éﬁ' 1959 £0 Hist ﬁﬁé‘u‘fﬂe@r@/ﬁqs@ or “puff’ of

aerosol contains 20 ug to 1000 ug of the compound of the invention. The overall daity dose

with an aerosol will be within the range 100 pg fo 10 mg. Administration may be several times

daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.

30 In connection with the use of an active compound of this invention with a 5-HT re-
uptake inhibitor, preferably sertraline, for the treatment of subjects possessing any of the
above conditions, it is to be noted that these compounds may be administered either alone or
in combination with pharmaceutically acceptable carriers by either of the routes previously
indicated, and that such administration can be carried out in both single and multiple dosages.

35  More paricularly, the active combination can be administered in a wide variety of different
dosage forms, i.e., they may be combined with various pharmaceutically-acceptable inert
carriers in the form of tablets, capsules, lozenges, troches, hard candies, powders, sprays,
aqueous suspension, injectable solutions, elixirs, syrups, and the like. Such carriers include
solid diluents or fillers, sterile aqueous media and various non-toxic organic solvents, etc.

40  Moreover, such oral pharmaceutical formulations can be suitably sweetened and/or flavored



10 about 90% by wei ght of the total conposition, i.e., in anounts which are
sufficient to provide t esired unit dosage. A pr sed daplpy of an
active compound of this i"ention in the conbination or mul at f‘o%g?%ﬁ)s
fornul ati oW@863%eHi ng an active conmpound of this invention earhsshiid re-
uptake inhibitor) for oral, parenteral, rectal or buccal admnistration to
the average adult 15 hunman for the treat meAt of the conditions referred to
above is fromabout 0.01 ng to about 2000 ny, preferably fromabout 0.1 ny
to about 200 ng of the active ingredient of fornmula I per unit dose which
coul d be adm nj r for exanmple, 1 to 4 tines per day. A proposed daily
dose of a gnl—#yﬁltéeea&gt% gﬁaé'owsnﬂ%e%lstohﬁ'? YPESPROBY TRloyeq Bor S PUTRPSEheln general,
combi nat i on f dhedrerobs of formigs bibre pac@ Mt QlcAldogige RieS at carBMpiST kAl QAP

t he average a o rea t of the conditions referred to
abovevi s 19 r omqglﬁ)%btoagqﬁ%%%nggob}%gfw%g@d% %flmslrce"f“@lp ?ﬂﬂrﬁ/"?'lr {S‘Irﬁmaoz’ﬁ'ﬁt‘”hfhﬁtf to

aboyt. 200 ny Sufficigpl tg_pmvi ethg ptesikest Pmihﬂ@fia’g@ranpe:'r StHill re-utoige inMbit&n pfé@détﬂlr be
admi ni st ered, sbodlirRXeFRisht inlsut:t‘?dé;a%é Fﬁlﬁs B%ron&?lyatioﬁ‘I&E@fr%@ﬁn%gtgﬁg? ﬁar(ﬁ%’%% of

sertraline to En%;we conmpound o s invention int

formul atioff f&P°% Qt’“,bydﬁfgéh?fé*%eaﬁotab@”we'&m Leifi amasmis athichrere suffidient ovmoadpe
adul t 25 hunttre desrediuni désagat nent of the conditions referred to above is
from about 0. 00005 t&o;?;bsgélﬁ " 20 001{), Hr_eferablLé fromabout 0.25 to about
2,000. Aerosol conbi RETEhG NS 8t IHAIVE SPMPeHEL it yentioRdn Esresmbinetins
referred to afwwdation (atféreulatiosr egeinkgudrt ahivgraompsuad RF i€ IntBitn ahd angad (80

that each net ghed RA8&Phr oluffa erosol contains fromapbout 0.01 ng to
about 100 ny oé t he actrflj\?reoco’ a(r)ed]nefr i'o?ec[a i°5 PueFel RUBREIren tﬁrtg? EVYRIS 2f4tom

about | mgSt oNUBBLIT e eemeRt o dehcopaitignsumidreditinatoive s fedrh @houray01 rxptosaser al
tinmes daily, peoo rexaraRisoProndabdht B iy bl dBBS: 208intd Qﬂ?é 8§tivt8h ie%Hofgforg}z%%aqr 3
(0] condltl

doses each tif_grre.l_'.tAer(‘)’%ol1 formul ations for treatnent.

referred to aBBVa" fFeihE” SRH9 brpaminitieret. ferpvamPiar blogrtisresmabtay. ar r anged so

t hat beach met er ed ?qseposed dgpivfdosse m:( aaﬁﬁﬁﬁglupl%ﬁé’lﬁrﬂﬁﬂﬂ?r, %@g.&r&&Ws@Q@Mfe, & §¢ o
to about 2000 ol - HI. re-u e inhibitor referably sertraline,

pr ef er abl é f r%dnﬁl%zla Sﬁffoﬁﬂﬁn%m{' gora %Iﬁf) 586 Ay %’PC%‘[?E?TPQFF?,@P Rdhs ArLeEgeanduiin
nmay be se¢@rafuman fetlie daptmgnt df dhe eonditipisereRire8 to dbae I8 frbimnatmut @i Wighg bt

exanple, 1, 220w0 g, gﬁ%@%ﬂoh@m% RSaRUEY0IHS bdiné —WTcl‘@;[uggke %{\%ﬁo‘ég%%n ds

re-uptake inhibitor $rl abl_% sertraline, in ctg i nation w
of formula I %8 “PEhgYdPezgaisiered drerarripdue #dimes eerday. 40 anti depr essant

ggegt s. | n_gener al A ptefesd dass 'raldleraaggt}srga:gxt; xatymz&gbé b&n;ﬁmﬁ_@rbrﬁggﬁino&ﬁ@n AL re
t - t.ake inhibitor,
ugus §3m 9(91/ r%%%%of %—Ix: (o] Ef hE S'ia?fjb%Wﬁlag‘?m'ﬁ[ﬁléatﬁariﬁﬂmq gverage adult

pr ef er abl ¥ sertraline, and a conpb
adni ni st efed human for the treatment of the conditions referred to above is from about 0.00005 to about

20,000, preferably from about 0.25 to about 2,000.

Aerosol combination formulations for treatment of the conditions referred to above in
the average adult human are preferably arranged so that each metered dose or “puff’ of
aerosol contains from about 0.01 mg to about 100 mg of the active compound of this

30 invention, preferably from about 1 mg to about 10 mg of such compound. Administration may
be several times daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each
time. .

Aerosol formulations for treatment of the conditions referred to above in the average

adult human are preferably arranged so that each metered dose or “puff’ of aerosol contains

35  from about 0.01 mg to about 2000 mg of a 5-HT re-uptake inhibitor, preferably sertraline,
preferably from about 1 mg to about 200 mg of sertraline. Administration may he several
times daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.

As previously indicated, a 5-HT re-uptake inhibitor, preferably sertraline, in
combination with compounds of formula | are readily adapted to therapeutic use as

40  antidepressant agents. in general, these antidepressant compositions containing a 5-HT re-



i n dosages ranging fromabout 0.01 ng to about 100ng per kg of body wei ght

per day of a 5-HT re-yptake inhibitor, preferably_sertralin bly
fromabout 0.1 ng to Qut 10 mg per kg of body ?ght per EOA&E%% 503
sertraliney El]fz rom about 0.001 ny. to about 100 ng per % of bod

wei ght per 8ay of a conpound of fornula I, preferably from A63IB*¥WIH2 ny to

about 10 10 ng per kg of body wei ght per dsy of a conmpound of fornula I,
al though variations will necessarily occur dependi ng upon the conditions
of the subject being treated and the particular route of adm nistration
chosen. The followi ng Exanples illustrate the preparation of the conpounds

of the pre§entptakienintgipitor, qsmeferwblytsemglunpoédatascoﬁfpsudéir!ﬁ%&@ﬂ &4 no%?@ﬁ.ﬁ]ﬁ% ock

reported N PRIERR L] L8 B e 40 e g e
speci fied). Sp&di TP1U€tak©lf@thiwnsremb$/ seeiaing, @ebf@bbly REMabAARET Ab W Sodub hdehgt he
Suri 1 cati on PR oy oML el A0 B Foo B b g 5P gbout 160 m o Eher
N, N- di net hy! f YlABheEant rendaymie @gmcpmy of fefreNasl, prefecadlytinm amhtrmmﬁ@graaawo

per f or med1®si mg pér «6 lof Bosy NRighESH &yl te er_ni.trogen 20
pressure (flash chromato y&ggﬁgcon |%f?%ﬁ§ﬁéoﬁ§a;%f gar%g’%bl %itrfoudh n%réaﬁ!'%rfs g@

refers to 20-55CS2H ‘TCC‘rlu (8o &igc £9nisiansnet éher sibiagh deing dremiet rangethe
at nosphere fmrartcglamnieaﬁa@n.ambtb@chml m ze yields. Concentration at

reduced pressure evaporator was used. EXAVPLE 1 25
7R, 9aS - TRANS- I@Qgﬁ'ﬂ%@ @%NE L%é repargtion_qhiepavIDRENds of the present
PYRI DJ 1, 2- a]"IWFé}!?ZI Neﬁmypmm@ncwedwumm E’ét’RlaMrE}ldNe&mYdahs P NS rfRiard

7R, 9aS - t15aNnSeféreAdddig nzo d i S9xa tah dro-
pyrido[ 1, 2- a(?%%r azin ggg BElthr?r)%P u‘récelj %:%reilﬂ% ?rhegsao #@é%fu??%ﬁ@m%é'f‘ﬁ‘&ﬁés

sul foni c aci l'\-'(l? ﬁqeﬁlg?ca Specific rotations were measured at room temperature using the sodlum

benzo[ d) i sox&xiok{Boyrn)): m’tna’fb)’didi Qo d@r[e%{ul%e@kv?éﬂu@%hﬁbr%aé{flcaﬁnt %PF (Serl? to

9.8 muol ) an a

(20 ) was get‘ﬁaﬁf"qééft@ﬂd "%‘3{ gs i‘t N%%@e?‘&'w%mﬁ%u (Corompjageaphy 155@s tq yolms
added, andf t ﬁ@oxfeqaphmgemm sy 46t rtr;ig&:n rz.é‘sh g4 86l anWekdbulehh8Ger %Qroa&a
pOI’tIOI’]Sg@ ar NIC extracts wer

Por . 05 205 PRk ilre ot fitbAbb ey TOmoront A8 @ aRBh ottt ord 4r6)
and concent r Af 867 PAIEPHE fRpclions were gury urder a&cikyogeol atrdospRerk forn@nwridcd Q@ RE'S

(50 m) afforceichizé \G#a ULBkcehPdtiofl a‘("ﬂédﬁ@ed"@és&fré Fn%gr%d tr %- b@ﬁ%leltvg%eq@atgravk:gs Vas

washed with anes (20 m) and dried in vacuo to af
conpound as a col orl ess anorphous solid (2.81 g, 87%yield). TLC Rf (silica
gel plat es; el ution wi th nethanol / metexymvpne 1chl oride = 4:96 in volune; W

det ecti on 0.48. WO 00/ 39128
2 (7R,9a8)-TRANS-[2- ~(5-FLUORQ-BENZO[d]ISOXAZOL-3-YL)}-OCTAHYDRO-

PYRIDO[1,2-alPYRAZIN-7-YLMETHYL]~( 5-FLUORO-PYRIMIDIN-2-YL)-AMINE
Step 1
@,9aS)—trans-?—Azidomethyt-2-(5—ﬂuoro-benzo[d]isoxazol-3-yl)-octahydro-

pyride[1,2-a]pyrazin

30 A mixture consisting of (7R.9aS)-trans-methane sulfonic  acid 2-(5-fluoro-
benzo[d]isoxazol-B-yl)-octahydro-pyrido[1,2-a]pyrazin-7-yl ester (3.74g, 9.8 mmol) and
sodium azide (1.27 g, 19.6 anol) in N,N-dimethylformamide {20 ml) was stirred and heated at
75°C for 18 hours. Water (150 ml) was added, and the resuiting solution was then extracted
with three 20 ml portions of methylene chloride. The combined organic extracts were, in turn,

35  extracted with water (50 ml), dried (anhydrous sodium sulfate), and concentrated in vacuo to
afford a tacky solid. Pulping with hexanes (50 ml) afforded a granular solid which was filtered.
The filter cake was washed with hexanes (20 ml) and dried in vacuo to afford the titie
compound as a colorless amorphous solid (2.81 g, 87% vyield). TLC Ry (silica gel plates;
elution with methanol/methyiene chioride = 4:95 in volume; UV detection): 0.48.



-23 20 August 2003 PCT/1 B99/01772 5 M5 mz 331 (M+l). Ste 22 7R 9aS
-trans- 2- 5-Fluoro-benzo_d isoxazol-3- 1 -octah drotido 1, 25 &y {gﬁén 7-
yl]-nmet hyl am ne The titl onpound from the previ ou’ep (2. %1 %Pé

mol ), di s yeehizn an 10 et hanol / net hanol m xture g‘;ﬂﬁ%/mn
respectively), was hydrogenated (40 psi; 700 ng of 5% pall adi um on-carbon
catalyst) for 2.5 hours. The catal yst was -22noved by filtration.
Concentration of the filtrate in vacuo afforded the title conpound (2.42 g,
94% vyield) as a colorless anorphous solid. Ms mlz 305 (M+l). 15 Step3
7R, 9aS -trans 2- 5-Fluoro-benzo d isoxazol-3- | -octahydro- rido 1,2-a
razi n-7- vylg] - met hyljis oz $44 (M+g,ro- pyrimd in-2-yl)-amne To a parti al
solution of the tit] e conmpound fromthe previous step (300 ng, 1.0 nmol)
in N, Ndi nmet hyl f or e (3 m), sodium carbonate (210 ng, 2.0 mol ) and

2-chl oro-5- 20 fI uqrrg %g}(ﬁ égaggn 7- 39

691- 696 (1985) eth a|ml.tlr§l)l’l ne
wel | -stirred heated at 100C for 18 hours. Methylene chlori de
(20 m) and water (% title ) compoendatiate dhe anadlotmetebe(lzeli gg@ﬁ‘eﬁﬁHﬁ;I) Hhéﬁl\léHQnV@ﬁ

vi gor ousl ygst 'ewaﬁtqm%‘ﬂ{aﬂgﬁm%ller ?IE;HI MW Lp as'g%n? Zye,thwgngdrogeﬁat[ea f4p psé)glop 0% ed

nmet hyl ene chloride. The separated organlc
with water (30f ﬁ%)Pa“Qﬁ*W@Q”'QQbQFaFm#EM)o‘Qs2 § ddinam The Ichtalys )was aatioears et dtah e d

t ™ th
Iezt :/?g Uga rrgl 2‘?:;;&#;:??5‘13&@/8 i%tl& ?-n %g%réoéfa)r(rﬂgg tljueaiﬁ{E co&ESquHB(% QQ Qﬁ% yle{d) 50 %

net hanol / net h{ SEWP%’P?‘HéOM 3:97 in volume) afforded the title (free
base) product as aMsoharbegs+iqnor phous solid (201 ng, 51 %yield). M5 mz
401 (Mm1) ,-30 T|t|§ @rrpound Mono- Hydrochl oride Salt The free base title
conpound 2300 ny, ) was dissolved in nethylene chloride (3 m). A

sol uti on of anhydr E&M_ﬁ -Elbrorbeds|dlinodie BhyHocehlierpyido[®,2 Mo yRM-Pi ;
0.6 mml) wasypgda _5%gmt BriafSILiRge SOl ution was wel I stirred. Solvent
renoval in vacuo I € chloride salt of the title conpound
as an anor phous sol? 8 p(afi'?lgfoh‘ﬁon of 45 @lpgzognpaingd from the previous siep (300 mg, 1.0 mmol)

in N,N-dimethylformamide (3 mi), sodium carbonate (210 mg, 2.0 mmo!) and 2-chloro-5-
20  fluoro-pyrimidine [131 mg, 1.0 mmol; Acta Chem. Scand., 39, 691-696 (1985); J. Fiuorine
Chem., 45, 417-430 (1989)] were added, and the well-stirred mixture was heated at 100°C for
18 hours. Methylene chioride (20 ml) and water (50 ml) were added, and the heterogeneous

mixture was vigorously stirred before extraction with a fresh 20 m! poriion of methylene
chloride. The separated organic extract was, in turn, extracted with water (30 ml), dried
25  (anhydrous sodium sulfate), and concentrated in vacuo o afford a tacky solid (354 mg). Flash
chromatography of the entire sample (silica gel, 47-61 micron mesh; elution with
methanol/methylene chloride = 3:97 in volume) afforded the title (free base) product as a
colorless amorphous solid (201 mg, 51% yield).
MS mfz 401 (M+1).
30 Title Compound Mono-Hydrochioride Salt

The free base title compound (200mg, 0.5 mmal) was dissolved in methylene
chloride (3 ml). A solution of anhydrous hydrogen chloride in diethyl ether (1.0 M; 600 pl;
0.6 mmol} was added, and the resulting solution was well stirred. Solvent removal in vacuo
yielded the monohydrochloride sailt of the titie compound as an amorphous solid (179 mg,

35 82% yield).

Mono-hydrochioride 13C NMR (125 MHz, CD30D) § 161.1, 160.6 (2), 160.0, 158.1,
156.4, 152.2, 150.3, 146.0, 119.0, 118.8, 116.1, 116.0, 111.6, 111.5, 107.5, 107.3, 61.9, 57.1,
52.9, 51.0, 45.8, 44.5, 34.9, 26.3, 26.0 ppm.




Mono- hydrochl ori de 13C NWVR (125 MHz, CD3OD) S 161.1, 160.6 (2), 160.0,
158.1, 156.4, 152.2, 150.3, 146.0, 119.0, 118.8, 116.1, 1162@%%}%&3
111.5, 107.5, 107.3, QQ 57.1, 52.9, 51.0, 45. 44.5, 34 26.0
ppm 20 Au\g 3)5/3@83 0/ 39128 PCT/1B99/ 03772 -24"5 EXAMPLE 2 7R 9a$S

- TRANS- %5 UO RO- BEN ZO d | SOXAZOL- 3- YL - OCTAHYDRGCTAB99/01772 .

PYRI DO 1 2 ) PYRAZI N- 7- YLMETHYL) - PYRI M DI ¥42- YL)-AM NE To a parti al
solution of the title conpound of Step 2, Exanple 1 (300 ng, 1.0 nmmol) in
N, N-di met hyl formami de (3 m ), sodium carbonate (210 ng, 2.0 mml) and
2-chl oropyrimdine 10 (113 ng, 2.0 mmol) were added, and the well-stirred
m xture wes heated at 120C for 18 hoygmpigter (50 m) was added, and the
m xture was then extracted with three 20 m portions of nethyl ene

chl ori de. The conb7REESETRIAE--(BRL UGRD-BEWRD _@psmmzdw RL)-e8TAdebed- Wi th an

equal vol une Qfo.M8 &P ,q7§ﬂ gmm & e), and concentrated
i n vacuo, yl?ﬁ%@ﬁ &Y aphy of the entire
sanpl e (silica gel'o &hatial satution ofihel @levernpand b $tet h}ﬁ)@mﬁlemﬂbw mget. Gn’(ﬂno@@n in
vol une) aff 0rhﬁﬁ@i@l_éﬁglf&h{e}nﬁie({@Fﬁﬂowaﬂum({a?b%ngg ’(210 W@Wrr%nﬂ?]ar%% ghigr%py(/)nrmu?

anor phous _sol i'd ﬁ 't ca gel ates
net hanol /et HY13RE ThMER) deere: agdah qnﬁ %mﬂrehrrew\mm@teemaso‘ne)etedoatz’rzowsom z

383 (Mr1). TI1B|h6ur€0WIMéH‘(GO Ml)ﬂ@as"éﬁdécp%hb el ﬂ&m&a\lvés #Hen %xtréé?@d wRl beek 96 mf he

previ ous exa nono- hydrochl oride salt was prepared

as a colorle® ”'8%"%%%‘3"887“9@71) ﬁf&ﬁ&owg}'a%@ﬁmwédw@rwnmwmgtrw wihD3 D)

8 161.1, 16026 g2, voll6®. & waléinr]gd am@arohs 5&diSn Quifald)B ol c$ﬂ&nﬂ=ate&l§ vBsuo,
0, .61 458,

40,1, 345, YPBIheesi am Bhayipiocpon ittt il o o ks Mo o

| SOXAZOL-13- Ymeif@mfmvm@ qhmmieoe 2,98 - in | PVRAT | d¥oiBetf LIMETHEL tompound (176 mg,

PYRI DI N- 2- YL A f— t-h ; f S‘Li 2,
vl & 3 (388%M N 250 adcdiseld %Lno?p%&ét :sﬁig ﬁTL#: ﬁﬁéé Eéé %P%ﬂ%‘é“%l&ugn P

N-
carbonat e (ZW”\% ”’Tfﬂ'ﬁ'eﬁ‘?rﬂ]'%”d%ﬁd%‘%Y%Wpyylda‘ieﬁ@“) 86794 1, 2.0 nmml) were
added, and the weMs-mw/tB83 @eijn xture was heated at 100C for 18 hours. An

additional portio l gég@ i gi gg ; 9§ I , 2.0 mol) was added, and the
m xture was heat 2uEbot BeHidro al 6 days. Water (40 m) was
added, a8 the mi Ry theemetagst of tienpredousreaaple), thw tite dohmpeendBond-hyabschiodBs st
met hyl ene chl,gg hidSared™fies SRIMRINGSbHoB8L;G. extracts
Mono-hydrochloride 13C NMR (125 MHz, CD30D) § 161.1, 160.6 (2), 160.0, 158.1,
165.1, 119.0, 118.8, 116.1, 116.0, 111.6, 111.5, 110.5, 107.6, 107.4, 100.0, 61.9, 56.9, 53.0,

51.0, 45.8, 44.1, 34.6, 26.2, 26.0 ppm.
25 EXAMPLE 3

(7R.92S)- TRANS-[2-(5-FLUORO-BENZO[d]ISOXAZOL -3-YL } OCTAHYDRO-
PYRIDO[1,2-a]PYRAZIN-7-YLMETHYL]-PYRIDIN-2-YL)-AMINE
To a partial solution of the title compound of Step 2, Exariple 1 (300 mg, 1.0 mrmol) in
N,N-dimethylformamide (3 mi}, sodium carbonate (210 mg, 2.0 mmol) and 2-bromopyridine
30 94 ul, 2.0 mmol) were added, and the well-stirred mixture was heated at 100°C for 18 hours.
An additional portion of 2-bromopyridine (94 pl, 2.0 mmol) was added, and the mixture was
heated at 120°C for an addifiona[ 6 days. Water (40 ml) was added, and the mixture was then
extracted with three 20 ml portions of methylene chloride. The combined organic extracts
were, in turn, extracled with water (40 ml), dried (anhydrous sodium sulfate), and
35  concentrated in vacuo, yielding an amber oil (690 mg). Flash chromatography of the entire
sample (silica gel, 47-61 micron mesh; elution with methancl/methylene chloride = 4:96 in
volume) afforded the title compound (94 mg, 25% vield) as a colorless amorphous solid. TLC

R¢ {silica gel plates; elution with methanol/methylene chioride = 4:96 in volume; UV detection):
0.34.




were, in turn, extracted wwth water (40 m ), dried (anhydrous sodi um

sul fate), and 35 concentrated in vacuo, yielding an anber Oi%oﬁﬁﬁg -

Fl ash chr omat ogr aphy of entire sanple (silica 47-6 on nesh;
elution with nethanol /e | ene chloride = 4:96 in ume) afforded.the
title comp8@83RY8 ny. 25%yield) as a col orl ess anmor phous BEFARPOAITE . Rf
(silica gel plates; elution with nethanol] %pthylene chloride = 4:96 in

vol une; UV detection): 0.34. 20 August 2003 WO 00139128 PCT/11B99/ 01772
-25 5 Mo mz 382 (M+l). Title Conpound Mono-Hydrochloride Salt By the

met hod of the previous exanple, the title conpound nono-hydrochl oride salt
was prepared as a col orl ess annrphous solid. Mono-hydrochl oride 13C NMR
(125 MHz, TD30D) GM%GTZ 82(¢d)6, 160.0, 158.1, 10 153.4, 144.0, 135.5,

119.0, 118.8, Do, Tile ﬂ:&ﬁp@ndwo@wdracm@esamll 6, 111.5, 107.5, 107.3,
61.9, 56.5, 53.0, 1 Z26. 1, 26.0 ppm EXAMPLE 4 7S, 9aS

-aS- 2- 5.-FLUORO eﬁ%@%ﬂ)ﬁz@ﬁ“@%ﬁ@ﬂhﬁﬁﬁ@%@dm@ -hydgchloride salt
PYRAZI N- 7- YLwawepar@tmR\aahdeuNoxd YL -AMNE 15 Step 1 7S, 9aS

e dort oea pyr adpfelbidinti 1S AR BEBIRE GRERSR i uaeafl ol i 1o
(7S, 9aS) -4 s-1 4(544%&5&5&@0[@}& & hz0I6:03194.0,-113.1, 111.6, 111.5, 107.5, 107.3,
oct ahydr o- pyrgsctkd.s 2522, BYb%eﬂzZs}ﬁdo’ﬂ@i Barohm(3-0 g, 9-8 mml) and

triethylamne (1.71 ™, JExAMBEL Y| ene chloride (40 ni),

met hane sul f onyl chlorlde (836 pI 11 was added. The reaction was
stirred for 20 m nas essmfscpz-(ﬁt ﬂwabwmdmémm@ﬁ%@wﬁvﬁﬁél um

bi car bonat e Qﬁguﬂ$ . P? e was then extracted Wth three 30
nm portions o Fen Rk ARPREE! e cts were, in
turn, extthacted widtép An equal vol une of water, dried (anhydrous sodium
sulfate) and con ¢§§£L 0 ; . . 24 | 3-73
g, 99%yield) as .a OWgU = o5 OX2g z

net hyl ene chmﬁﬁﬂﬂéiﬁﬁﬂﬁéﬁﬁﬂﬂ%ﬁHS 5 in vol une; oV detectlon) 0. 52 M5 i z
384 (Mrl). Step Zo7h %RSvatichiidd AGLEANEL B |ga§r ci2i (5 HUr @ BEBRRs Hazol-3-y1)-
I soxazol - 3- octat?ydro pyn%o[q 2- a]pyrazln17~yl] mgtgan%l I’(?(?' 0 g, 9.8 mmo!) and triethylamine (1.71 ml,
20 12.0 mmol) in methylene chloride (40 ml), methane sulfonyt chioride (836 pl, 11.0 mmol} was
added. The reaction was stirred for 20 minutes prior to quenching with 10% aqueous sodium
bicarbonate (60 ml). The reaction mixture was then extracted with three 30 ml portions of
‘methylene chloride. The combined organic exiracts were, in turn, extracted with an equal
volume of water, dried (anhydrous sodium sulfate), and concentrated in vacuo, yielding the
25 title compound (3.73 g, 99% yield) as a yellow gum. TLC Ry (silica gel plates; elution with
methylene chloride/methanol = 95:5 in volume; UV detection): 0.52.
MS m/z 384 (M+1).

Step 2
(TS,QaS)-cis—?-AzidomethyF-Z-(5-ﬂuoro-benzo[d]]soxazol-3-yl)—octahydro-pyrido[1 2-

30  alpyrazin
A reaction mixture_ consisting of (78,9aS}-cis-methane sulfonic acid 2-(5-fluoro-
benzo[dJisoxazol-3-yl)-octahydro-pyrido[1,2-alpyrazin-7-yl ester ({3.73 g, 9.7mmol} and
sodium azide (1.23 g, 19.0 mmol) in N,N-dimethytformamide (20 ml) was stirred and heated at
75°C for 18 hours, Water (50 ml) was added, and the resuiting solution was extracted with
35  three 50 ml portions of methylene chioride. The combined organic extracts were, in turn,
extracted with water (50 ml), dried (anhydrous sodium sulfate), and concentrated in vacuo,
yielding an amber oil (3.65g). Flash chromatography of the entire sample (silica gel,

47-61 micron mesh,; elution with methylene chioride/methanol = 99:1 in volume) afforded the



A reaction mxture consisting of (7S, 9aS)-cis-nethane sulfonic acid
2-(5-fluoro benzo[d]is zol - 3-yl)-octahydro-pyridgll, 2-a] pyP ;\L n-5t72-0¥)5
ester (3.73 g, 9.7 mo and sodium azide (1.23 9.0 Mo ? P

N, N- di mret hywHgoampgde (20 ml) was stirred and heated at 7565%_? 139]98 hours.
Water (50 m) was added, and the resulting solution was extr W 35
three 50 ml portions of nethylene chloride2s-The conbi ned organic extracts
were, in turn, extracted with water (50 m), dried (anhydrous sodi um
sulfate), and concentrated in vacua, yielding an anber oil (3.65 g). Flash
chromat ography of the entire sanple (silica gel, 47-61 m cron nesh;

elution wth nRih¥henedeeaord A =99:1 in volu af forded 't he 20
August 2003 WO 00/ 38125(31(@3%5%@0]% Fﬁ'gg%%lﬁ"f“z’s%a’?ﬁ’”ﬁ‘?" 588‘!%”5)&%:‘1‘((%‘1% getpiatenos
yield) as a cof'dioP&dt meifyiepheinsideartanc! TRESRS volusid; Uvalewelionplosgaes: el ut i on
wi th nmethyl ene chl omsaez gatdwamol = 95:5 in volune; UV detection): 0.54. M
mz 331 (M+l). St eé)te3 7S,9aS -cis- 2- 5-fluoro-benzo d isoxazol-3 | -octah
dro- rido 1,2-a razZiRed- | - 10 nmet hyl am ne The title conpound fromthe
previous step (614 ({#§.923)@6248iojq-bahrSeRbYRA-1-1)-SotaHYBIANGI SLRIR 7.y

sol ution ({0 rﬁmt@% i#D M respectively) was hy 0 T (40 pST; A1

of 5% pal | adi - bon catalyst) for 2 hours. The catalyst was filtered,
and the filtrate wade @grroameundtfoeh ithe pracioes sip qbth Mg, 1.6€ mindi) AisSQUROKNS

(421 mg, 74% whetladbyeasang SRl T si.lica gel plates,;

el ution with rrg hyl ene chl ob%@lﬁﬁn‘g?ﬁ%eo?}%s%e%g’em V%Slhﬁ%?er%‘?d @R PEciTung :
0.38. M5 m z $b%*PRIPEYM-ongagien gateimstifars? hasks TheBatelysioras-filered cand itSOM A9 Wwas |
-octah dro- ricdmedredinnazionyididing thede co % vi
et hy|J- (557 | ype g L iy i am ne To & S0l T on ofo THE 3 FIPEsE HBound
from the previols fstep PaFLEhy euionwikgleihyiere MhiceineaiBensy 1= 82 ramotenet R ) |
sodi um car bondetectio2b8.38y, 2.8 mmmwl) and 2-chl oro-5-fluoro- pyrinidine (183
mg, 1.4 nmol) werepngdfgdes (fgyreaction mxture was heated at 100C for 18
hours. Water (35 mz was added, and the resulting solution was extracted
with three 30 nl 28€B4&rtions of nethylene chloride. The comnbi ned organic

extracts were, in {AS93S)-Ex X @ALGE.bM b Asdal s 30
sodi um subfate), and concentrafe '

idg [
chr omat ogf ap oS pidineyhaming i | j ca gel, 47-61 micron mesh; el ution

with To a solution of the title compound from the previous step (421 mg, 1.4 mmol) in N,N-
dimethylformamide (3 ml), sodium carbonate (293 mg, 2.8 mmol) and 2-chloro-5-fluoro-

pyrimidine (183 mg, 1.4 mmol) were added. The reaction mixture was heated at 100°C for

18 hours. Water (35 ml) was added, and the resulting solution was extracted with three 30 mi
25 portions of methylene chioride. The combined organic extracts were, in turn, extracted with

water (30 ml), dried (anhydrous sodjum sulfate), and concentrated in vacuo to yield (618 mg).

Flash chromatography of the entire sample (silica gel, 47-61 micron mesh; elution with

methanol/methylene chloride = 2.5:97.5 in volume) afforded the title compound '(71 mg,

13%yield) as a white amorphous solid. TLC Rf (silica gel plates; elution with
30  methanol/methylene chioride = 2.5:97.5 in volume): 0.30.

MS miz 401 (M+1).

Free base 13C NMR (125 MHz, cDCly) 5 161.7, 160.9, 160.1, 159.5, 157.6, 153.4,

151.4, 146.0, 145.9, 118.6, 118.3, 116.9 (2), 111.8, 111.7, 107.9, 107.7, 60.8, 57.7, 54.7, 54.1
48.7, 44.3, 33.3, 26.1, 25.4 ppm.



met hanol / met hyl ene chloride = 2.5:97.5 in volune) afforded the title
conpound (71 ng, 13%yield) as a white anorphous solid. TL %g{é é“é ﬁdo a gel

plates; elution with 30 hanol / met hyl ene chl ori de 2.5:9 n vo urre)
0.30. M5 1). e base 13C NWVR (125 Mz, 13) 8 161.7. 160.9,
160. 1, 159@3@@5@/& 153.4, 151.4, 146.0, 145.9, 118.6, 11&S/IBPRIG2 o))

111.8. 111.7, 107.9, 107.7, 60. 8, 57. 7, 547, 54.1, 48.7, 44.3, 33.3,
26.1, 25.4 ppm 20 August 2003 WD 00/39128 PCTI | B99/01772 -27 EXAWVPLE 5
7S,9aS -Cl'S- 2-BENZO d 1SOXAZQOL- 3- YL - OCTAHYDRO- PYRIDO 1,2- a P]

YRAZI N- 7- YLMETHYL) - PYRIM DI N- 2- YL-AM NE Step 1 7S, 9aS -ci s- Met hanesul foni ¢
acid 2-(2 ,8-di h dro-benzo di soxazol - 3-gdammagsh dro 10

pyrido[ 1, 2-a] pyrazin-7-yl nethyl-ester To an ice bath chilled solution of
7S, 9aS -ci s- 3-yi - oc{7 a8 @ISR BENUD[ANAAN F B YL FFARMDRO®YRATIh 2( 1. 00 g,
3.5 mmol ) and #ﬁ{ﬁé?pﬁ%@@{ I(/B]FOYQQM‘DZ!N%MINE' n nmethyl ene chloride (20
m ), methanes ) was added. The reaction was
stirred for 15 ni nefeR% prior to quenchi ng vvlth 10% aqueous sodi um

bi car bonat e (40 m ) 7315

wth water {twe sl: red (anhydrous SOdI um sul fat e)
concentrated in VaKDLHm Iceybeeth dlmlnsg doli@ort bit (76 069 HSU ﬁbc(a(ih &Bt' Fn ' laghg) as

an anber oil 3

benzo[ d] i soxaz“yﬁslpgq—aéﬂ @99 éwékg‘oﬂﬁr‘%dgﬁ%ﬁyﬁnﬁ i n4 ’R”Wi)%f‘ th‘?eéhyé‘?ﬂﬁs‘ih?fiij%g

of the nmesyl at(?0 pi.oukiznesiforyheniqide @6 us 3strepolf La2@idgd. Bné raztivh)wasafledofi um
azi de (455 nmg, 1\ oy | rred and
heated at 75C (ﬁ&iégmgeﬁ s ner{ﬁhﬂh‘g%tﬁ%&?%q}'% dﬁﬁeof arbor%? e)(ﬁgamf)m th?fg""

sol ution wWas e AEE 8n fttakted witle melhglens Cfp@rldtel(&rsl) oThererghyit exiectiwbs ini toa,

The conbi ned @kmmdawtambirea&n@szﬂér ,waroﬁs brﬁbdt(!a'ﬁﬂ}droﬁe@crd%ﬂ §leatih Lh o \BE RhirdedD
m), dried (anhydrous so concentrated I n"vacuo, VI el di ng

e,
an anor phous &o{%¢" (’f’d%g@;{lm’ ‘ﬁ"ﬁ’é’ﬁndc(ﬁ\‘%}tr‘ﬁ’f\'f@f'%{@@ apPMPREOL ent i re sanpl e
(silica gel, 47-61M8rok066 vesh; elution with nethyl ene chloride/ net hanol =
95.5:0.5 in vol unek %gforded the title conmpound (680 ng, 62%yield) as a
col orl ess 0| |. TLC (silica gel plates; elution w th methanol/nethyl ene
chloride 201:99 i n (Ala heis- Azn}sjpmmy(h&-[bpmwlsoxazol -3-yl-octahydro-pyrido[1.2-alpyrazin

A mixture consisting of the mesylate product of the previous step (1.28 g, 3.5 mmol)

and sodium azide (455 mg, 7.0 mmol) in N,N-dimethyfformamide (7.5 ml) was stirred and
heated at 75°C for 18 hours. Water (50 m!) was added, and the resulting solution was
extracted with three 40 ml portions of methylene chioride. The combined organic extracts
25 were, in iumn, extracted with water (40 ml), dried (anhydrous sodium sulfate), and
concentrated in vacuo, yielding an amorphous sofid (1.35g). Fiash chromatography of the
entire sample (silica gel, 47-61 micron mesh; elution with methylene chioride/methanal =
95.5:0.5 in volume) afforded the title compound (680 mg, 62% yield) as a colorless oll. TLC
Ry (silica gel plates; elution with methanol/methylene chloride = 1:99 in volume; UV detection):
30 055,
MS m/z 313 (M+1).
Step 3 '
(78,9a8)-cis-(2-Benzo[d]isoxazol-3-yi)-octahydro-pyrido[1 2-a]pyrazin-7-yl)-

methylamine
35 The title compound from the previous step (680 mg, 2.18 mmol), dissolved in a

methanol/ethanol solution (4.85 ml and 17 ml respectively), was hydrogenated (40 psi;
170 mg of 5% palladium-on-carbon catalyst) for 2 hours. The catalyst was removed by
filtration. Concentration of the filtrate in vacuo afforded the title compound (410 mg,

66% yield) as a colorless amorphous solid.



30 0.55. MS mz 313 (M+1l). Step 3 7S,9a5 -cis- 2-Benno d isoxazol-3- f
-octah dro- rido 3 ,2-§razi n-7- 1 - methyl am ne ?The titleygoyREsad from

t he previous step (68 , 2.18 mmol), dissolved a net hanof i'et hanol

sol uti on (#o%asdiksand m respectively), was hydrogenated p(-4Qpisdirm2 170
nmg of 5% pal | adi um on-carbon catalyst) for 2 hours. The cat aI yst was

renmoved by filtration. Concentration of e%he filtrate in vacuo afforded the
title conpound (410 ng, 66%yield) as a colorless anorphous solid. 20
August 2003 WO 00/39128 PCT/1B99/01772 -28 5 M5 mlz 287 (M+l). Step 4
7S,9aS -cis- 2-Benzo d isoxazol-3- |-octah dro- rido 1,2-a razin-7- lnmeth |
- rimding2- I-amhﬁ@m]'zozaq(ﬁgll)utlon of the title corrpound fromthe previous
step (200 ny, 07mm|) in N,'NN 10 dimethyl formam de (2 m ), sodium
carbonate (148 rrg_ﬂ mmol ) and 2-chl oropyrlmdl ne (80 nmg, 0.7 muol) were
added. The wel | - st7g pas 24 hea - or 18
hours. Water g X
with three 2 B6s of net hyl ene chI oride. The corrbl ned organic

extracts were, in warsm;utnexbfrtmmtectommﬁrh FAORILLRS préé&srﬁtép (260 ﬂngd) fﬁaﬁllag%rr@k!s
sodi um sulf at C ate af ford ny)
FI ash cﬁlrona%e’mry &ﬁ’a%?# '%I £ O|§jurme Cés’§ eé(%@lr?q ch 5‘51°P "ﬂ‘fj é"fh'ﬁ"l"élf%rﬁd"ﬁesh
elution with (80(1'&@ Wyﬂ remel) mreofﬂddéél e hvaihsﬁlrrect r&%ﬂ@ mmumlvwm)an aé:itaf stedotche
title conpou C ‘ﬁggng (V LCRf

(silica gel El ates; el utlon W't
vol une; UV deéf BEeqriins-of gethylengyghipride. :?Bscwﬂle)d orqan@eestewg@Onmwm e(x:tacsem

CDCl 3) 8 164wl wil@B(éI@,ml)l@ﬁecﬁGanﬂ-@&aLé,so&i&% sdifat 251)1d7oonce1=|ggte§’m JekBo B aff'lvg?z
110. 8, 6Q.9, 57 7 54.1, 48.7, 43.6, 33.4, 26. 25.4 ppm . ?\?PLEG
25 75, 9as°- PREGGEBG o) SOAzaL- 3- vi- OCTAINDRO. PYRI DO 1,2-a PYRAZI N
7- YLMETHYL - 5-FLUORO-PYRIM DI N-2-YL -AMNE To a solution Of the title
conmpound of Step 3 ﬁﬁ%&g@a&y of 620 R sa%‘plze (st ! ei,-i4 6 Nribron mesh; elution with
methylene chloride/methanol = 97:3 in volume) afforded the title compound as a colorless
amorphous solid (65 mg, 25% yield). TLC Ryf ({sifica gel plates; elution with
20  methanol/methylene chloride = 3:97 in volume; UV detection): 0.72.
MS m/z 365 (M+1).
Free Base 13C NMR (125 MHz, CDCl3z) & 164.4, 163.0, 161.6, 158.5, 129.9, 122.7
122.6, 116.6, 110.9, 110.8, 60.9, 57.7, 54.7, 54.1, 48.7, 43.6, 33.4, 26.2, 25.4 ppn.
EXAMPLE 6
25 (75,988)-CI5-(2-BENZO[d}ISOXAZOL-3-YL-OCTAHYDRO-PYRIDO[1,2-a]PYRAZIN-
7-YLMETHYL)-(5-FLUORO-PYRIMIDIN-2-YL)-AMINE
To a solution of the title compound of Step 3, Example 5, (200 mg, 0.7 mmol) in N,N-
dimethylformamide (2 ml), sodium carbonate (148¢, 1.4 mmol) and 2-chioro-5-

t

fluoropyrimidine (93 mg, 0.7 mmol) were added. The well-stirred reaction mixture was then

30  heated at 120°C for 18 hours. Water (40 mi) was added, and the resulting solution was
extracted with three 20 mi portions of methylene chloride. The combined organic extracts
were, in turn, extracted with a 40 ml portion of water, dried (anhydrous sodium sulfate), and
concentrated in vacuo to yield an oil. Flash chromatography of the entire sample (silica gel,
47-61 micron mesh; elution with methylene chioride/methanol = 97.5:2.5 in volume) afforded

33  the title compound as a colorless amorphous solid (56 mg, 21% yield). TLC R¢ (silica gel
plates; elution with methanol/methylene chloride = 2.5:97.5 in volume; UV detection): 0.74.

MS m/z 383 (M+1).



di nret hyl formam de (2 m), sodium carbonate (148 g, 1.4 mol ) and

2-chl oro-5- fluoropyrimdine (93 ng, 0.7 mol) vvere}#ed Thg A W@hzﬁ# rred
reaction m xture was the heated at 120C for 18 s. Water

added, and_th ulting lution was extracted withi three 20 orti ons
of net hyl eﬂig@(ﬁgg@ The conbi ned organic extracts were, PCRABR f‘ﬁ -
extracted with a 40 n1 portion of water, .dgied (anhydrous sodi um sulfat e),
and concentrated in vacuo to yield an oil. Flash chromatography of the
entire sanmple (sil i ca gel, 47-61 mcron nesh; elution w th nethyl ene

chl ori del met hanol = 97. 5 2.5 in volume) afforded 35 the title conpound as a
col orl ess m)rphou 19 % YAl TLC. I tes;

el ution Wl?h math ,s, sk Cfﬁwngz Sﬁ\%ﬁégﬁl}%'@ft%@ |1rgléboﬁ5§?r‘e%qdv1%0a
detection): 01454, 143V5 1263, @37 (i 2dtel )1 16.6,200 AEDWS 57. 2303, 340 Q08312 833, 262,
PCT/IBQQ/Ol??% ‘%’ 5 Free Base 13C NWR (125 MHz, CDCl 3) 5 164.4, 161.6,

160. 153. 4, 145 146.0, 145.9, 143.4, 129. 9 122.7, 122.6, 116.6,

110. 9 60.9, 57.7, 54, 7, 54.1, 48.8, 44. EXAB®LEBT 26.2, 25.4 ppm EXAWPLE 7
(7R 9aS - TRANG do2n BENEEL 1@%@@@2&%@% PRBHBYRIRELH b RAR 7
10 YLMETHYL -* YR

(7R, 9a8) - 4 andMETBE R ALYQRRAAN fdiEhanesul f onyl net hyi - oct ahydr o-
pyrido[ 1, 2-a] pyrazs& To an ice bath chilled, well-stirred solution of (7R
9aS) -trans-7- hydr oxy | - 2- 15 1 2 ben2|soxazo 3 yl) - 2
3,4, 6,7,8,9, 9a- oct\4RaPETEN 2 qethefiesylionyimetiyhiogighydie-s.  pat ent
5, 719 286 |$stidnﬂ1246;lp79/r&81e 3. 22 g, 11 mml) in rrethyl ene chloride (60 m),

triethylamne (1. nd_.met hanesul f.ony | ori 954
mmol ) were sequeﬁrtjoléﬂ f)?lb;%de .e)dA% t 'FS“"% ﬁnﬁoﬂt%sﬁﬁ %aesgl} 'Eﬁlyﬁr(‘)\’i\ﬁrée“ﬁ’&e?mved
and the r®acti.enenreoxaza-Boldd 4.67.880moahysiveliH—pyritil Rianytazing €F i odrbar LLCS.

i nspection ($Halenfa,a6l2ep! Hsbs anll gl QoW t t:hy h ide jyhanol
= 95:5 in vol Smra' uv detection) |7n |cat2\é\% i 2er G lsl%rlidge(spgg‘n&“ on

e reactl on
was quenched RIS (N 81 Yooma) ﬂﬂdemakﬁ@%&g’“&’oﬁﬁ'wﬁ‘? K924aplo dR el werend ) .
Thehr Fact [ ORlsaqoehMIg agasd.t aeer @G(ﬁﬁlraﬂésed'leV\lcé iﬁ;amhﬁﬁereﬁ{%\fé’d, halﬂ@ﬁﬁé l?b%%tlogfwas g
met hyl ene chl ori Sal yent re a a | the title conmpoun
as a vi scous gl E%qo quant it a({vlervae r]'”oe) "’e""%(“‘g‘ﬁ INRRRENOR &g'c? Ae'tARtesn 8kiongyit,
wi t hout f49rt mhym¢ ichioges/ Ift'mhéﬁlﬁl =St9§'§ i@ volume; uv detection) indicated complete reaction.
The reaction was quenched by addition of 10% dilute aqueous sodium bicarbonate (75 ml).

The reaction mixture was then extracted with three 50 ml portions of methylene chioride.
Solvent removal in vacuo affdrded the titte compound as a viscous oil {quantitative yield),
which was used in the next step without further purification.
25 Step 2 |
(7R.9aS}trans-7-Azidomethyl-2-benzo{d]isoxazol-3-yl-octahydro-pyrido[1,2—
alpyrazine

To a solution of the title compound from the previous step (4.02 g, 11 mmol) in N,N-

dimethylformamide (25 ml), sodium azide (1.43 g, 22 mmol) was added, and the resulting
30  reaction mixture was stirred and heated at 70°C for 60 hours. Water {100 mi) was added, and

the mixture was then ex‘tracted with three 70 mi portions of methylene chioride. The

combined organic extracts were in turn, extracted with water. The separated organic extract

was dried (anhydrous sodium sulfate), and concentrated in vacuo affording a tan solid {4.25

g). Flash chromatography of the entire sample (silica gel, 47-61 micron mesh; elution with
35  methylene chloride/methanol = 99.25:0.75 in volume} afforded the title compound (1.80 g,

52% yield) as a colorless amorphous solid.

MS m/z 313 (M+1).



7R, 9aS trans-7-Azi doneth | -2-benzo d isoxazol--3 I-octah dro rido .1,2- a
razine To a solution of_the title conpound fromthe previous 2 g,
11 mmol) in N, N di nmet formam de (25 m), sodiu zide (1. ﬁ@kgﬁs%’o%m )
was added, gy id18s resurting 30 reaction mxture s stirred and heated at
70C for 60 hours. Water (100 nl) was added, and the nixture RiEBORHEANT2 .
extracted with three 70 ml portions of meIahyI ene chloride. The conbined
organic extracts were in turn, extracted with water. The separated organic
extract was dried (anhydrous sodium sul fate), and concentrated in vacuo
affording a tan solid (4.25 g). Flash chromatography of the entire sanple
(silica geb,- 47-61 S®c3on nmesh; elution with 35 nethyl ene chl ori del net hanol
= 99.25:0.75 in vol forded t t|tIe corrpound(l 80 52%yield) as
a col orl ess anor phgau.‘ ¥ S LS G BroARYHAE 2 oMRaap 7eyYIR 39128
PCT/ | B99/ 0177melg@ntpeSt ep 3 7R, 9aS trans- 2- Benzo di soxazol 3- | -octah dro-

do 1, 2-- t h | / et h
;Iesgect i ve?y; aglolnutzxroértlhagmrm%mbla(g? @?8@1%%3&%15?@%” Faﬁgm'ﬁ? é’{/ml}gleﬁogﬁo'fw 80
g, 5.75 mol) from ot ﬁyﬂﬂ?‘fb@énﬁiﬁeﬂ 8 g,4@7@s-pmomwa$ ihgtnageratéd '31040 psi, ulilizing 5%
pal | adi umion- parbiom- dh&iaﬂiobf%&tatf(ﬁmofff@fof 95 hgzurg’ l?i?é%a%a s-trwgs FI re dgridﬁ]tgm?ﬁrfa]e

filtered, and the filt was concentrated in vacua to- al

conpound ( quafs P%QCF%&**EHI 81 'gyuole aéfo'ifjotf‘%ﬁ’?'%§@“906!ﬁ@ﬂ%0ugtwscwadi asMB colole 287
(Mtl). Ste~ 4arm¢ipﬁcﬁa,59aiﬁ trans-- 2- Benzo di soxazol -3- I-octah dro- rido
1,2-a razin-7- i- ororimdin-2- | -amne To a solution of the
t|tIe conpound fromt e pr VIOUS step (1.65 g, 5.7 mol) in N N

di met hyf f or mani de #®P4nm ), sodi um carbonate (1.22 g, 12 mmol) and

2-chl oro-1$- fiuor mgais'rg,l,sn BehS4qiiE : er d

wel | -stirred reactlon M XTUT & e _ Teat et et oY P E8 ndur s .
Water (75 m )X : B4Rel t i ng solutlon was extracted W th

three 50 m Of t'hryé edﬂﬁloﬁ Iﬁf lﬂé ltl@%omﬁaﬁ\dQth@SfevBugﬁgﬁ floéi’ﬁ’l Safcrf‘x% @Erﬁﬁgr ed

(anhydrous saq lf%ﬁma n concentrated I n vacuo
Fl ash chroma ogr’ép 3¢ (Il% Bht PRI GRI0BalE s (192 9. g% , mmgl) Gandnieshimo-+Bes h,

el ution with fheupnylneme (7T6hngr 5.t evhrion) tWeena@lde® 7 T Wél-stRrba FE iR fidtAed=d fgn
title conpoungd.k863 178c 8098 }{&ﬁé lea%er (‘?{' mi) was added, and the resulting solution was

extracted with three 50 ml of methylene chioride. The combined organic extracts were dried

(anhydrous sodium sulfate), and concentrated in vacuo fo an oil (28 g). Flash
chromatography of the entire sample (silica gel, 47-61 micron mesh, elution with methylene
chloride/methanol 97:3 in volume) afforded the title compound (663 mg,' 30% yield) as an
25 amorphous colorless solid. TLC R, (silica gel plates; elution with methylene chloride/
methanol = 87:3 in volume; UV detection): 0.30.
MS m/z 383 (M+1),

Free Base ®C NMR {125 MH,, CDCl,) § 164.2, 161.2, 159.7, 153.5, 151.0, 145.8, 145.6,

120.8,122.5, 122.3, 116.3, 110.7, 60.4, 59.7, 54.4, 53.8, 48 4, 46.2, 36.6, 29.2, 28.4 ppm.
30



25 anor phous colorless solid. TLC Rf (silica gel plates; elution with
net hyl ene chloride/ nethanol = 97:3 in volune; W detectionbéAglégzx%B m z
383 (M+l). Free Base 13C (125 MHz, CDCI3) 5 164. 161.2, 1 e , 153.5,
151. 0, 1458¢ 0dA4d26€, 12978, 122.5, 122.3, 116.3, 110%7, 60.4, 59.7, 54.4,
53.8, 48.4, 46.2, 36.6, 29.2, 28.4 ppm 30 WD 00/39128 -31MTABAYRIS721. A
conpound of the formula 20 August 2003 PGK.1 B99/01772 (1) wherein R, R2,
R3 and R4 are sel ected, independently, from hydrogen, (Cl-C4) alkyl
optionally substituted with fromone to three fluorine atons, (C, -C4)al koxy
optionally 10 substituted with fromone to three fluorine atons, and
(C, - C4) al koxy- (C, -C4) al kyl wherein each cigimg he alkyl noieties nay
optionally be subst{tutequ%%pmgfﬂghgﬂq to three fluorine atons; and X is
CH or N, or a pharnaceutjcally accepta%?e salt thereof. 2. A conpound
according to claim1, wWRergeim;having an absolute sterochem stry 15 of (7R
9aS)-trans or (7S, 9aS)-c . A conpound according to claiml| that is
sel ected from / 7 '
(7R 9aS)-trans- [ 2- (5- FR&6ro=Kenz® d] i sbxazdl - 3-yi ) - oct ahydr o- pyri do[
, 2-a] pyrazin-7- yl methyl]-(5-fl ubr o- pyrl milgi®n- 2-yl ) - am ne; :
(7R,9aS)-trans-[2-(5-FIuoro-benzo[d]isoﬂtii;
)

-yI)-octahydrO(gyridoU
n"i R~
Rydr o- pyri do[ 1, 2-a] pyra

,2-a]pyrazin-7- 20 ylmethy!]-pyrimdin-2tyl X
(7S,9aS)-cis-[2-(5-Fluoro-benzo[d]i soxazo -yi -Yoct
zin-7- ylmethyi-(5-fluoro-pyridin-2-yl)-am ne;
(7S, 9aS)-cis-(2-Benzo[d]isoxazol -3-yl)-octahydrg
ethyl)- pyrimdin-2-yl-amne; 25
(7S,9aS)-cis-(2-Benzo[d]isoxazol -3-yl -octahydro-p rldoﬁﬁ,z-a]pyrazin-7-ylne
thyl)-(5- fluoro-pyrimdin-2-yi)-am ne; R

\ do[ 1, 2- a] pyrazi n-7-yl m

- 1 2 .
wherein R', R?, R? and R* are selected, independently, from hydrogen, (C,-C,) alkyl

optionally substituted with from one to three fiuorine atoms, (C,-Cy)alkoxy optionally

10 substituted with from one to three flucrine atoms, and (C,-C.i)alkoxy-(C1-C4)alkyl wherein each
of the alkyl moieties may optionally be substituted with from one to three fluorine atoms; and

XisCHarN;
or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1, wherein having an absolute sterochemistry
15 of (7R, 9a8)-trans or (75, 9a8)-cis.
3. A compound according to claim 1 that is selected from;
(75,9_6_8_)—trans-{2-(5-FIuoro-benzo[d]isoxazol—S-yi)-octahydro—pyrido[1 ,2-a]pyrazin-7-
ylmethyl]-(s-ﬂuoro-pyrimidin-2-yl)-amine;
(75,99§)-lrans-[2-(5-FIuoro-benzo[d]isoxazoI-S-yI)-octahydro-pyrido[1 .2-ajpyrazin-7-
20 yimethyl}-pyrimidin-2-yl)-amine;
(7§,9§§)-5i§-[2-(5-FIuoro-benzo[d]isoxazol-3-yl—octahydro-pyrido[‘i 2-alpyrazin-7-
ylmethyi-(s-ﬂuoro-pyridin-2-yl)—amine;
(7§,9§§)~g’§-(2-8enzo[d]isoxazd!-3-y[)—octahydro-pyrido[1 +2-a]pyrazin-7-ylmethyl}-
pyrimidin-2-yl-amine;
25 (7§,9§§)—9i_s-(2—8enzo[d]isoxazot~3-y!-octahydro-pyrido['l ,2-a]pyrazin-?-ylmethyi)-(S—
fluoro-pyrimidin-2-yl}-amine;
(TB,99§)-trans-(2-Benzo[d}isoxazof-3-yl-octahydro-pyrido{1 +2-alpyrazin-7-ylmethyl)-
(5-methyl-pyrimidin—2-yl)-amine;
(7§.9_a§)-_cg§-(2~8enzo[d]isoxazoI-3-yl-octahydro-pyrido[1 12-ajpyrazin-7-yimethyl)-(5-
30 methyl-pyrimidin-2-yl}-amine;




(7R 9aS)-trans-(2-Benzo[ d]i soxazol -3-yl -oct ahydr o- pyri do[ 1, 2-a] pyrazi n- 7-yl
met hyl )- (5-nethyl -pyrimidin-2-yl)-am ne; 0 Auaust 200
(7S,9aS)-ci s-(2-Benzo[g soxazol - 3-yl - oct ahydro-p do[ 1, 2-a] pyrazin-7-yl nme
thyl)-(5- 30 _neth é py™m di n-2-yl)-am ne; 20 Aug 2003 WO 00/ 39128

PCT/ 1809/ 0399 4035338 PCTABY9/01772

(7R, 9aS) -trans- ( 2- Benzo[ d] i soxazol - 3-yl - o¢iahydr o=pyrido[ 1, 2- a] pyrazi n-7-yl
met hyl )- (5-chl oro-pyri mdin-2-yl)-am ne;

(7S,9aS)-cis-(2-Benzo[d]isoxazol -3-yl -octahydro-pyrido[1, 2-a] pyrazin-7-ylme
thyl)-(5- chloro-pyrimdin-2-yl)-am ne;

(7R 9a$) - t sans- ( 5- GR S1BYd-j208 - s -3-yl
)- 10 oct ahydro- mo i G'Lr#%bz]:j%oy&)ori%Oﬁéﬂdw@{nggp%%%]@ﬂ a%%

) - ci s-(5- Chl o FBETRF-P YIS “Z?JS?F)‘"G[Z (5-fl uor o- benzo[ d] i soxazol - 3-yl ) - oct ahyd

ro- pyrido[1,2- a] pyﬂrsagasy,ﬂZwBeﬁothylsdxa%m%octah dro-pyrido[1,2- -7yl
(7R 9aS)-tran .0- benzo[d] i soxazol - g ylp)YIO({:t aﬁ}%rfgnp)yrr?eéhoyﬂ (52 alp

S
yrazin-7- vyl m%r'f! M p*’r"?'gm )h"? epyrl m di n-2-yl)-am ne; 15
(7S,9aS)-cis-[2- (5(?ﬁ WS)-traipe@ 0 ad-pgovidiaaly)d2-pHluoedeakydisoxpyrd-ge[ | , 2- a] pyr
azin-7- ylget am ne;
(7R, 9a5) - tggngéfédgd'%?gzo h?,%@%%@?%&hﬁ] %"&’%ah dro-pyrido[ 1, 2-a] pyrazi n-7-yl
met hyl ) - (5- f | uor ol/RAaBeEier(SChiprp-Raritnise-2-¢1FIS; 9&®r0-benzo[d}|soxazol 3-yl) octahydro-

)5 CIZS ]£|2 Benzg&ﬂ&lg&%%z&ln_ﬁwmgmgpgr?hgdro gyrl do[ 1, 2- a] pyrazi n-7-yl met hyl ) - (
uor o- pyri |

)-trans-[2- (5p>lél uob&-gﬂgﬁéﬁ(ﬁ {asbkersdrenzpldisgxaznt Sahpaiehrdoy pyridol! 2-deyadzpyt-azi n-

7- yl met hyl ] - fifethyi@rmaetiy-pyritidin-2-y)lahmimi ne;

(o e B DRSS s AL i1 P
(7R, 9a8) - t r andm¢tRyiEEmedfyiipyrisudimeol)-aBung - oct ahydr o- pyri do[ 1, 2- a] pyr azi n- 7-yl
(75, 938) - 615+ S"EZ‘;’?‘B%Q%X‘%%*Z@ e R o oot 3 YR B AT - 1 e
thyl)-(5- tldofigergP YO-gPinedi n- 2-yl ) - anmi ne; 7R 9aS
S0 e e e L N BN
i soxazol - cPé’f 'Plgéf 8*\5@‘7“ do[ 1, 2- a] pyr azi n- 7-
yl net hyl ] - (5 fl uor(bR.Ba&B])a_t_d_ny—[z—(@yﬁimcﬂlo -benzdidjidgxaRivB-HB-pctahydro-pyrido[1,2-alpyrazin-7-
yimethyil-(5-fluoro-pyridin-2-yl}-amine;
(7S,9aS)-cis-[2-(5-F luoro-benzoldjisoxazol-3-yl)-octahydro-pyrido[1,2-a]pyrazin-7-
yimethyl}-{(5-fluoro-pyridin-2-yl)-amine;
25 {7R,9aS }-trans-(2-Benzo[dlisoxazol-3-yi-octahydro-pyrido[ 1 2-alpyrazin-7-ylmethy!)-
(5-fluoro-3-methyl-pyridin-2-yl)-amine;
(7S,92a8)-cis-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrida[1 2-a]pyrazin-7-ylmethyl)-(5-
fluoro-3-methyl-pyridin-2-yl}-amine;
(7TR,8aS 1—tr_aqg—[2-(5-FIuoro-benzo[d]isoxazoI-S-yl)-octahydro-pyrido[1 ,2-a}pyrazin-7-
30  yimethyl]-pyridin-2-yl)-amine;
(7_13,9@)—}@_@-[2-(5-Flu0ro-benzo[d]isoxazoI-S-yI)-octahydro-pyrido[1 .2-alpyrazin-7-
ylmethyl]-(5-fluoro-3-methyl-pyridin-2-yl}-amine;
(78,9aS )-gig—{Z—(S-Fluoro-benzo[d]isoxazot—3-yl)-octahydro-pyrido[1 2-ajpyrazin-7-
yimethyll-(5-fluoro-3-methyi-pyridin-2-yl)-amine; and
35 (TR,9a8)-trans—(2-Benzo[d]isoxazol-3yi-octahydro—pyrido[ 1 2—-alpyrazin—7-yl-
methyl}~(5-fluoro-pyrimidin—2-yl)-amine.
4. A pharmaceutical composition for treating a disorder or condition selected
from hypertension, depression, generalized anxiety disorder, phobias, postiraumatic stress
syndrome, avoidant personality disorder, premature ejaculation, eating disorders, abesity,

40  chemical dependencies, cluster headache, migraine, pain, Alzheimer's disease, obsessive-



(7S,9 aS )-cis-[2-(5-Fluoro-benzo[d]i soxazol - 3-yl

) - oct ahydr o- pyri do[ 1, 2- a] pyrazi n-7-

yl met hyl ] - (5-fl uoro-3-nethyl-pyridin-2-yl)-amne; and 35 20 August 2003

(7R 9aS)--trans-(2-Benzo[ d] i soxazol - 3yi - oct ahydro- pyri do[ 1, 2-a] pyrazi n-7-yl
- methyl)-(5-fluoro-pyrimdin---2-yl)-amne. 4. A pharnaceuti cal
conposition for treating a disorder or -¥bndition sel ected from

hypert ensi on, depression, generalized anxiety disorder, phobias,

pOSttrau”%h‘bul%ﬁlé%?s%rde?)’ﬁé“:@@%orc%)’%grﬁ&ty cﬂ&fré&ﬂ@albérk b Qlsdfles, Bﬁ&d%ﬁf.é”e

ejaculatlon eatlng di sorders esit en1ca epen enci es ust er
headache, SRCHIEAT. Y@SOspasm, ce}!@bfh%r ieia, @aar%réa%'@al t@@&@g@m% DeyaliyRBeIPtan®3 - 33

conpul si V%fdhﬁﬁﬁo@ﬂfemapaﬂleﬁleﬂstﬁﬁl d@fndrd?‘i@mﬁh(roﬁlyﬁgéd%ylﬁrorﬁér kdaR&AN' &hronic
di seases, endoc“!?\,e di sor ‘f vasospasm cerebel | ar ataxi a,

gastr of ni EEEVEIal MERiGTanie 2B ReAdehng B fhmPTEnaL FRRPETIRG =% AMSKRH & Sriormaipad
pr enen§t r aatordivg dinontaim 1 ianig abifictives i dreatimy stiah aigordes oo Bbsditigha o y:s nal

hem cr ani %P%CQ&%Q@P%%S%QP@C@ _ |, conprising an anount of a conpound 5

accordi ng arm ective in treating such disorder or
condition and & phdyPhaswacsubed! cympesitioptfertsteatinga diserder &. condiiiathaicaube cal

conposi ti gaaka rbtytrﬁ&ﬁﬁduﬁ@ s@rofing A urQfan&AREbA iPA n{ahﬁﬁau %’ﬁpﬁgﬁ gtah%li&ﬂt by

nDduIatlng serotonergl c neur ot ransm ssion in a manmal an anount
of a conpQlREomEEUBAECERIING ta.glaimn] thatip gifedtive rtreabing spsh disordeb et fongitienand

di sor der arphafmsticlifiany adtedptabl cam@har maceutically acceptable carrier 6. A
use of a conpound acgcording to cla nuf act yre of nmedi canent
for the treat ml,ént 0 #S%Ii‘go?océ’mpé?}mdgl(?ﬁ‘éﬁrap%ﬁosgagbﬁeﬁ' omqqy%éﬁ“feeﬁgi%n,
depr essi omed‘gzemenafdrztbd wemtinenty oldias disolder, oplvobditen, splostbd rieamiretyperteisioas S

syndrone, 4 r ' Lan, i.ng
di sor der s &Pigené}ﬁli%%ég 'bélf %r@e‘? g’h?ls %Hgaﬁjﬁsa %rg*%gégg%h@?’ ?11\% ] ne,
pai n, AzhéPfﬁ@Fa'@ diiserdse, pPreyBeiyks v@a@dﬁ’ﬂpn.l seatieg dlispsdedsr , ojsai, ¢ diemisatier

nenor ys di gepahREfsied’ @fullen f@Riathdl InS§am8 Spairt MAEIFPE didL SR Ql%e%swe YSmlndaaes M
cerebel | ar_ataxia, .gastroi ntestinal tract disorders, negatlve synptons of

- schi zophr 8fsPHer. p?aé‘l'ﬁa AisPrdgn MePR HRYdersi Frisinsan g déFe§§‘?§d rehHgcringt dligarders,

i ncont i nenmspasmur;@’ﬁbalas aabt%lr gﬁaroumésuﬁéwtraétl ggeaes, r}éb@weoaﬁﬁptam_snaﬁ e

i mpot ence n chron n cranj a an eadac in a
e s, e Sref o BBl MRom Sk S S S SR I e of
medi canmenffofirette’s heyntiropes, nmnlnotdjommlevﬁleptonmmaf raaldi sarottace orcasaamdichramic by
m)dul | ng, roﬁ?sﬁ%‘i 9&{%@”& a{?ﬁ eQ&écﬁQm ﬁl%h]%il n a manmal . 8. A pharmaceuti cal

corrp05|t|on or treating a disorder or condition selected 25 from
hypertensi on, depredstéh of e rfemapynde gcenrdingtty daimof dier thepmepufagiure of a

postt raUWﬁfeHiéal‘ﬁb:ﬁteﬁﬁ the treatment or prevention of a disorder or condition by modulating
serotonergic neurotransmission in a mammal.

8. A pharmaceutical composition for freating a disorder or condition selected

25  from hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress

syndrome, avoidant personality disorder, premature ejaculation, eating disorders, obesity,

chemical dependencies, cluster headache, migraine, pain, Alzheimer's disease, obsessive-

compulsive disorder, panic disorder, memory disorders, Parkinson's diseases, endocrine

disorders, vasospasm, cerebellar alaxia, gastrointestinal tract disorders, negative symptoms

30 of schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress incontinence,

Tourette’'s syndrome, trichotillomania, kleptomania, male impotence, cancer, chronic

paroxysmal hemicrania and headache in a mammal, comprising a serotonin receptor

antagonizing or agonizing effective amount of a compound according to claim 1 and a

pharmaceutically acceptable carrier.
35 9. A pharmaceutical composition for treating a disorder or condition that can be

treated by modulating serotonergic neurotransmission in a mammal, comprising a serotonin



syndronme, avoi dant personality disorder, premature ejacul ation, eati ng

di sorders, obesity, chem cal dependencies, cluster headache,ynj

pai n, Al zheiner's di sease, obsessive- conpul sive disorder, panic (i sorder
menory di sorders, Parkinson's diseases, endocrine disorders, vasospasm
cerebell ar ataxia, gastrointestinal tract disorders, negative synptons 30
of schi zophreni a, prenenstrual syndrome'3 “fibronyal gia syndrome, stress

i nconti nence, Tourette's syndrome, trichotillomania, kleptomania, male

i mpot ence,re@ew%magsmi@@bpag&atr@%we e 6L ESmARAd fb?a&%?@ tdci@nmpmmal

conprising a serotonin receptor " antagoni zi hg or agoni zi Ng e ctlve amount
of a conp&iH@ Phaceacslirgly #ceptablgcam8hd a phar maceutical |y acceptabl e

carrier. 35 9. 18 pha (@Cﬁlatée%tbnlﬁQRH@@dedr@ﬁtab@rﬁrzmé BPAdINEird sHesPietifolnf

condi tion that at ed no ti n ) t oner neur otransm ssion

e et S St 26 seseBE afigeeitae SApohin Aiesrs 6bs So8hclnd by 1S Sam

ant agofi z |1ng tknsr magafactaienyd aghédicimeant fcartlmmeatmtentaofca)drpmdetd)rofonanti@oselecﬂgj to
laim1 c |

cLaim L, Wi Ay BHBRIEE Sichab] eABRAL B R0PALELEY prds BoftgRlic Yypos,

ser ot oni n sYndomec é\tﬁ“&ﬂm emt’%)gémr zdiwgdeé,f ﬁ@@lﬁl @ESfafFﬂﬂQm eglingadigonpisu tiesity,

accordi ng ch&ni‘éhlade'ﬁbn&n&ek rblﬁslt’& Hé@@éghécmﬁ'rﬁn@ é)aﬁ‘t MEWE%%B% obB&ssive-

treatment of a disorde condition sel ect ed from hypertension,

depr essi ofOMg¥HLe QrW@a %ﬁﬁ’i& dipgrds SeRTeRsY disoFsRy a%ark'm?@ﬁ digeases cerdocrng

syndr oge, d&mﬂieﬁbaﬂésoﬁﬁésm rkatebblar it Q&’trowﬁ&ﬁﬂiﬁ'tradb’cﬁid;ﬁ@'*s I rcagan@adytﬁw)ms
cl ust er ea

di sorders C epdenc

pain, Al zl%l tsf#édt'%e%ts@e"%%@gﬁ c{;%me hWﬁWP’%‘P'\?eS)@d%'?ede%resﬁdﬂ?%‘%ﬂ‘?'?& der,
menory di §oultéttes sypdrdumen stichdillanséas éeptoeradiacrmale  ifpatierses danssr, hs@pasm
Cor el | ApaBSEH R ESl ol il sOr de s, negat ve symptoms o
i nconti nence, 1Tour étuse of agerignimdA "Qqem@hét'tia!J(PWW@QOmZ@SteﬁﬁﬁWB@mqml e

i MOt eHCE or §8BGRINIn I FRBHY a.aggdﬁwrgr@teatt@ran%ﬁflbﬁa airbNRAYBEHNGing B Qaifpmal .
11. A use of .a serotoni n 1A receptor antagonizing or agonjzing effective

Canount 18 e ARAGYER PTR TRAFIBNIY fe&H‘E'%[&BE? gs @’ewrfv@@f*t%bwaawﬁﬂr@r a
conpound aeotmhdngn:gtehmt@hﬁmﬁmonim|arméxhﬁananuf acture of a nedicanent for

treat ment of agi sor I ul ati seratopergjc
neur ot r ansni ssi gn i Egﬁa&acgﬁ m%RSIE t %D E%thrtgldg&lrdeégﬁ'ﬁ%% ! olnghatf‘tﬁ“ be
treating tieated der pmveubddbvlmndtﬂatmg 6emtdnergtq megtoddnamisgere vie nae thaoymal,

nmodul 8¢ 1 Ngo onergic neurotransm ssion in a manmmal, 20 conprising: a) a
phar maceut 1 cal I}/ acceRt able carrier; b) a compound of according to claim 1,
ap

and armaceutically acceptable carrier,;
b) a compound of according to claim 1; and
c) a 5-HT re-uptake inhibitor or a pharmaceuticaily acceptable sait thereof;

wherein the amount of the acfive compounds are such that the combination is
25  effective in treating such disorder or condition.

13. A use of a compound according to claim 1 and a 5-HT re-uptake inhibitor or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment of a disorder or condition by modulating serotonergic neurotransmission in a
mammal.

30 14. A pharmaceutical composition according to claim 12, wherein the 5-HT re-
uptake inhibitor is sertraline or a pharmaceutically acceptable salt thereof.

15. A use according to claim 13, wherein the 5-HT re-uptake inhibitor is sertraline
or a pharmaceutically acceptable salt thereof.

16. A use of a compound according to claim 1 and a 5-MHT re-uptake inhibitor or

35 phamaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment of a disorder or condition selected from hypertension, depression, generalized

anxiety disorder, phobias, postftraumatic stress syndrome, avoidant personality disorder,



c) a 5-HT re-uptake inhibitor or a pharmaceutically acceptable salt
thereof; wherein the amount of the active conpounds are sucgohn@jstﬁda,g
conbination is 25 effective in treating such disorder or condition.

use of a conpound according to claim1l and a 5-HT re-uptake inhibitor or a
pharmaceutically acceptable salt thereof in the manufacture of a nedi canment
for the treatment of a disorder or comfition by nodul ati ng serotonergic
neurotransm ssion in a nmanmml. 30 14. A pharmaceutical conposition

accordi ng éeQuaﬂ'o%bﬁFhét%n BhRRdiSorlidls, c?oéﬂ%rc?xenh’tﬁl égﬁedd@hbigé tQiste e%@ééﬁ@l i ne

or a pharmaceutically acceptable salt thereof use according to claim
13, wher ei'Rigfaire paiqT Alghsipeak diseang.bpbeassive-coppuisive; disordgf, ganic disorder

phar mceutm&ﬁbﬂyyd@&fa&et PakGhsdRls! k&8 Obndokfine '%néb? 8f vasGROHRA F&e@éifé?r di ng

to claim1 and 5-HT re-uptake inhibitor or ar'maceu
accept abl etadd.t Q%@P@@I’Sﬂmﬂ ttrast nHisardeEs. ur'@géf“’ea ﬁﬁﬁp@ﬁﬁen@f fsﬁhlzpﬁgrema

treat ment pémandiapr slekirdihe, C MBIty aRIa S8 RFERE, T 4tRIE NYRBAERIREO MTouretie’s
depression, generalized anxiety disorder, phobias, posttraunatic stress

syndr ore, SYUdcoen trigheriasiana, tﬁkﬂ?@@@’éema’@wﬂmﬁ% cg0ess, chygnisearaxysmal

dysf unct i ¢rmi@ahihRed fea@ide it a np‘;;ﬁfﬁmt y, chem cal dependencies, cl ust er
headache, m graine pain, Alzheiner's disease, obsessive-conp uI Siv

di sorder., pani c 16 sd g8 of a fehidAyaniaganish o §9°ﬂﬁér°k|3n@2ﬂﬁ""§c%i“§%[¥seé§eptable
endocri ne sdit%aadaeslaﬂwaa@gmm cérapsel écﬁbrdlr@ttaxdlﬁm ga*strreornah@fs&tm%abf aract

di ti npt f hi ia, 5
{1 br ogal LT GreootATRe: e B FABHCE, = M & Boiphigpb dulatng
trichoti | Iseroimeggic rhﬂtmqﬂtanamrssuan innminemir@pot ence, cancer, chronic par oxysnal
h d d t
agz)nn?;?ng? gnph?t??ra?‘gu | c%? p?'s%% an’tbééﬁfét andghgrgﬁl['%%%g%? e@ﬁasntle o
conpound ®elt othgieef) arnd al 5+Hﬂ|'1D |amtag¢elzmnubmpbm® agtordingl fo rrmilrncammtthé or
the treat mant fhuBTPYSRLAG: i (b HROARK OF 2GRS B oY BR ALl Mo

In agonlst

serotonergi C neur Ot ransm ssi on
or anfiagomypertensioa. glearessiorugénsaalizpd aarvinty alisioeders ahoblamemmmmadc ®tBsHT1l D

ant agoni ziy ngdgﬁﬂgpgwgarﬂ(b(\e%oqlhﬂ? didrdrab by ;H)?sfﬁrtf'&gn MR a&%b’lfdgrs oP@sﬁr)F1 15
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19. A pharmaceutical composition for treating a disorder or condition that can
be treated by modulating serotonergic neurotransmission in a mammal, comprising:

25 a) a 5-HT1A agonist or antagonist or a pharmaceutically acceptable salt
thereof; and

b) a 5-HT 1D antagonizing compound according to claim 1;
wherein the amounts -of the active compounds are such that the combination is
effective in treating such disorder or condition.

30 20. A pharmaceutical composition for treating a disorder or condition selected
from hypertension, depression, generalized anxiety disorder, phobias, posttraumatic
stress syndrome, avoidant personality disorder, sexual dysfunction, eating disorders,
obesity, chemical dependencies, cluster headache, migraine, pain, Alzheimer’s disease,
obsessive-compulsive disorder, panic disorder, memory disorders, Parkinson’s

35 diseases, endocrine disorders, vasospasm, cerebellar ataxia, gastrointestinal tract
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conprising: 5 a) a 5-HT1A agoni st or antagoni st or a pharmaceutically
acceptable salt thereof; and b) a 5-HT1 D antagoni zi ng conpound. accor di ng
to claim1; wherein the amobunts of the active conpounds are such that the
conbination is effective in treating such disorder or condition



