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Background of the Invention

The present invention relates to novel heteroaryl-aminoethyl/benzisoxazole
substituted azabicyclic compounds, to intermediates for their preparation, to pharmaceutical
compositions containing them and to their medicinall use. The compounds of the present

10 invention include selective agonists and antagonists of serotonin 1 (6-HT1) receptors,
specifically, of one or both of the 5-HT1A and 5-HT1D receptors. They are useful in treating
or preventing migraine, depression and other disorders for which a 5-HT1 agonist or
antagonist is indicated. ‘

European Patent Publication 434,561, published on June 26, 1991, refers to 7-alkyl,

15 alkoxy, and hydroxy substituted-1-(4-substituted-t-piperazinyl)-naphthalenes. The
compounds are referred to as 5-HT1 agonists and antagonists useful for the treatment of
migraine, depression, anxiety, schizophrenia, stress and pain.

European Patent Publication 343,050, published on November 23, 1989, refers to 7-
unsubstituted, halogenated, and methoxy substituted-1 -(4-substituted-1-piper-azinyl)-

20  naphthaienes as useful 5-HT1Aligand therapeutics.

PCT publication WO 94/21619, published September 29, 1994, refers to naphthalene
derivatives as 5-HT1 agonists and antagonists.

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
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August 2003 WD 00/ 39128 PCT/ 1B99/ 01772 -2 5 ngrvosi_and bul i ffda nervosa,
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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:
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20 August 2003 V\D W@ZSHPWMCB@EWMQHZQII)-{B(QUOW -benzo[dlisoxazol-3-yl)-
(TR 929) - L1 anseldrReaali bl AkgROL el hay or o pyr 1 do[ L, 2-al pyrazi n-7-y!
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R L et
methyl methyl—pynmsd:n—2—yl)—amme,
(7R,9a8)-trans-(2-Benzold]isoxazol-3-yl-octahydro-pyrido[1 ,2-alpyrazin-7-ylmethyl)-
(5-fiuaro-pyridin-2-yl}-amine;
(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
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her oi n, pharmaceutically acceptable salt thereof, effective in trealing such disorder or condition and a
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30 The present invention also refates 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, posimyocardial 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,
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phenobarbital, nicotine and benzodiazepines), cluster headache, 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
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di sor der orofcthadermuanl, $elaegtaetackrizgalyhyqepibige Sbio therabd paneiss ipbarmizeewgically
. depr essi on,i By CARCSHEe, Patients, depression in Parkinson's patients,
post myocardial” 1 nf arction depressr on, 20 subsyndronmal synptonmatic

depr essi on, depr BR&PTETEN! HVaNEPLRIEq TelatgRdaNSe B‘@ﬁ%‘?‘?“”@: 14 &jseRigsRRIONIZING] or
depr essi®n, orsigngtieg effictietendien bes séretonin 1B GedehBN bnta@PIzRE Sifedive efblrl dbuse

i nduced ~ de r%ﬁ%b&?z oA I%Prﬁﬂira i Fﬁﬂ'&%?&ﬁ}aﬂg)acg&%‘% g!ark %r‘?eq?ofi‘”r’é' t‘ﬁ%y

di sorder,
posttrau mat ﬁ”é”@%qt‘é% of 3 Wﬁﬂ’f‘c@ﬁ*ﬁ"t fa'vtbrz dgatmenpef 2 disardpt or epindiery é@'ec’f‘?ﬁr sprat ur e

ej acul at i onhypeadnsig, EHpREideSa.( Gé&essro@ﬂﬁ)rcﬁﬁkiea pBRINIE0 Sapragithnh F‘Qidjlmﬁsﬁh 8
C ns.t o, al cohol

nervosa ncres et

cocai ne) Pa?grlltgyposﬁrp%o@%% L"ﬁar o ec?o?ss'ﬁ%( 3‘[’1%“?0%?&%0%5‘? aﬁ%sﬁepreﬁ%ter
headacH& nﬁietyr%%ﬁfﬁe in grferile wrzmrweratﬂg de@reeearsemargrbgle@'esswe chapunidode

di sorder, pddpresion, sree@lreernt dEBIEBIOh, hB@TBESS idBcdd dé‘ﬁé@%' @nd (R @8kiE

di sorders nd a rel ated coqnit decl i ne n"s di seases
FENDARRINE 8 e R T A b e I Kl et
and tardr vesuajyls kiabig$)a ppsitraaindbess mmnddinsoradeidant (mersonality disorder, sexual

hyper pr ol ac§jshagihak.q. VRSASHBSERdRAsT)] eitin ré,%nrems 2y Tﬁ %%@Qé arewosa and
vascul ure . cerebe roj nfesti nal rac di sorders

t
(i nvol BrRE VR R oTc PERBTeBE 0. AEGICTR 4O SYHPh S
schi zophr erhaaqin priengrstital alcoienatdobenzodiazepioey) atigster hesyladie o migraisd, reess

I ncont i nencRynekLIEiiddRss @é@é@fv@%@mrﬁlf&&@@&r‘de# YIRR! Psordt: e%ﬁ’.@?@”&@amé@' e

i npot ence, cancer (etc , ung carci nona chroni crljparox ysmal
hemi cr ani a &Xd 98BeHBaYRREHC fesdasticad aer- Waﬁ‘i’ QGG I5FIIng (ARS Te FETkinsAN'®
mammal , predrmaaé:sl e.ca, temamtia iC @apkinssi'gisedses aewblepticindlbed @ereratscmrsm and

ant agomer! Nl WONcELN0 BIGERE! SAII o o' BuBROABLD) | RaR,AguS!

2003 -6 receptor ntaorzrn fective
formula I, ?”‘%{HQ”M%FW‘PB%H@'d’é?q”W%c%?%Wea@% tgaﬁfm%s@ral trigpigdigprders

phar maceut | (abiliNg asbesgesall fobily ran@r 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 pharmaceutical conposition for
treating a disorder or condition that can be treated by nodul ati ng
serotonergic neurotransmission in a 5 mamal, preferably a hunan,
conprising a serotonin 1A receptor antagonizing or agoni zi 9 AugysE 403y e
anount, or a serotonin 1 D receptor ant 2gon| zing effective anobunt, of a
corrpound of the formula 1, or a pharmaceutically acceptable salt thereof,
and a pharnmaceutically acceptable carrier. The present invention also
relates to a useTbé peesselr pventiom rdlaes éc eptpbarmaneidigal néaripagitionl Gr dreatigoai zi ng
ef fective apDiditbn offisdide? BaPlaiMid trehted oy GRRRiMg RRUGRAR Fduftfra {.rﬁle&éd Ok

anount, of a co ound of the fornula 1, or a pharnaceutically acceptable
salt thereofaMma @er%?%“u%ﬂwm& medi canment for the treatnent of a
di sorder or condg}fi on sspkacicedichiya@rtepmpbEaratrensi on, depression (etc.
depressi®n i n capgcer i I t

post rryoc?ardl al i E arc??gﬁﬂgﬂég%@gﬁ%ﬁaggﬁ Sfﬂﬁ%{“e@%ﬁt gtéB% gl e ef)eroésm on,
15 depressi 8 in infertile wonen, pediatric depression, major depression,
singl e epi sode depresssi-AN, relup@ids i r:emoudq:péfe@slyoa@nramhé,ld alpnsendcadioagd
depr essi on, a&@&aﬁgéélttﬁ& Am depression), generalized anxi ety disorder,
phobi as (ens soci al phobia and sinple phobias),
posttraumatic st wb@smé%@mmof the ettya sempeungdd fi&l. itheycaspowrddefformsiad Lear

dysf unctg Onthéﬁﬁ- ,re-pgstgﬁeammbm;r)emacsmhmna@mae céningtien & SR B thBliny sucanor exi a
nervosa and ma_ner vosa), obesity, chenical dependencies (etc..

addi cti ons ?'80%‘7‘{(%8?" ®cai ne, heroin, phenobarbital, nicotine and
benzodi azepi nes) Th&:blussrérn\fhréadadshdelamgw aiuse of pedompoundldhfeﬁ feenulz | di sease,

obsessi ve- C&%Héc%hﬁc%liﬂ'a’ééhfp%b s&lﬁ@h&ecﬁ“ §ﬁH C!aersuHﬂPrgQEtxkéthther;ﬁefez(aR%D
dementi a, a ive

o ki nson® oo R B ehaegr iYL Hamp REe oHt BERS Qe P uGgea modbmen

neur ol efft i cfor the treetthepen ki diewier smoaditbn2y rheiutitingesealgtetergie seuasiansreinskacini ne

di sorders (gnp@mnfayperprol actinaem a), vasospasm (particularly in the
cerebral vascul ature cerebel | ar ataxi a, gast rointestinal tract disorders
(i nvol vi ng chang&R® PRSeHIYENleR a5 plalesclp &t ys8 9] @ Sdlg At agpristssy Aptaganist oF @

schi zophr enptaymagenizatyn ataep@ble ssattdthereef;, ahd br 6MfdDgaagyistd bOMBMUIatlr @ss

i ncont i nenc@narrﬁ_&é FI)? a§ce§§églgré¥[eqwfre%fr |ncm8tﬂw£rlu%ﬁj?% f kh@ﬁ&%‘?'f& thEral e

i mpot ence, cancer carcl hona roni ¢ paroxysnal
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preferably mathmegan. The present invention also relates to a use of a
serotonin 1A recept r
Seroronh reﬁ%pé’r%?e%gh@grﬂugh 7a|599elat3§ Ttoag%'ﬂérﬂa@&m@& c%%é{)s}{t%nq‘grotpé%%g
formula 1, @?Of@ﬁrﬁhgﬁrﬁﬂerehh@tf@alqewea@éépmsvl@tlr@éﬁtotqnﬁ@me'@wqtrﬁnwwwa
manuf act ur em@hmal, preférpfEimah Odondprigiag:Nent of a di sorder or condition by

nmodul até'5ng ser og)onerging.pﬁ\ur ot ransm ssi an | manmal 0 Au&ug1 %&)03 -7

agonist or antagonis bMa pharmaceutlcaly acce

of the

thereof; and



The present invention relates to a pharnmaceutical conposition for treating
a condition or disord that can be treated by nogl ating s%g\t ) g&h
neurotransm ssion in a nmal , preferably a hunmafg@conpri si ng %13

phar maceut i wa doyzomscept abl e carrier; 5 b) a conpound of the f, HE%%]I” or a
pharmaceutically acceptable salt thereof; and c) a 5-HT re- upt

I nhibitor, preferably sertraline, or a pharfmaceutically acceptable salt

t hereof ; wherein the amount of the active conpounds (i.e., the conpound of
formula | and 10 the 5-HT re-uptake inhibitor) are such that the

conbi nation_is effectlve In treating such disorder or condition. The
present invention aPso rel%HEP eptegenist ef dérmalacionpe wharmebedtioslyf Sjcaptbie lsa@f a
pharmaceut i calthyresfccept abl e salt thereof; and a 5-HT re-uptake inhibitor,
preferably sertral | ne.,. %f ﬁhar maceut i cal | y acceptable salt thereof in
the manufacture of ‘A heliEAMoHe!s PEeach pctivp eorprasad @rén’ﬂ?eéfHTaAchgsmstd:eentegomst
condi tion by raduhatsllsentegdng geCsudl U tthARSHRISS

present mventdm%Fbea Iscgmgﬁg ates to a use of a 5- HTlAbrgSso%'flﬁesc%“%o?‘]Hg%F SH?%t
or a pharnaceutica accept able salt thereof; and a 5-HT1D antagoni st of

formula |l & a phéfmﬁajgwqu}m’fcaiid selatescio ihea hzemsa@lfcaly REQRbId Boid B@mﬁ%@é&é“&i‘ ure
of a nedi canemte édﬁ{pobﬁlﬁ AGrhhigat E%?ﬁple%f of harmgggug@h%ﬁgtggﬁégnégg@msafts of

nmodul ati ng serotonergi ¢ neurotransm ssi
i nvention al s&'§@RP St%fog“ﬁﬂﬁé?rﬁdhfeﬁﬁ“ﬁ@éhydmmpmsactdl, p-mohﬁemésmfbﬁabc:ﬁlquraanc

di sorder or canidj cm_n@acnﬂ fh@t:cnﬁ@lacu@eséinﬁﬁféta@ﬁ Qééhcné%%“hﬁdbpcgnég ﬁ 3. Hie aci
neur ot r ansmi ssj anesuﬂm J;rmlgt %e er ab @i human, conpr i stg® %1? idy
5- HT1A agoni st 0F "ant AioTi% fertatic 2¢idy, maiaie deprtdiuoy|trnprieacs phd mbadaiakdid.
thereof ; dAd 20 Au@uetss OOV MO 1RBemB HRGT Ld BAY I chifoQé ﬂ@tig{g, ¢n

ant agoni st of pfaLMHsRqh Or @ pharmaceutically accept abl'€
wherei n the anounts ofd ‘each active conpound (i.e., the 5-HT1A agoni st or

antagoni st and t hENSSSPhEvdget ingioatest Jheatean ek, tabaiseﬁ heergiRmpbnalel Qfidn$

ef fective in blRdel B8 cpsksanddhs0h06de Gz gﬁ?ggd EﬁP 8‘8&' 0 This jnvention al'so

relates to the pharmmceutically acceptabl e acl Sdif ¥ell $%P@pched and
CyCIlC maoleties

20 The term “treatment”, as used herein, refers to reversing, alleviating, inhibiting the
progress of, or preventing the disorder or condition to which such term applies, or one or more
symptoms of such condition or disorder. The term “treatment’, as used herein, refers to the
act of treating, as “treating” is defined immediately above.

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



t he conpounds of fornula 1. Exanples of pharmaceutically acceptable acid
addition salts of the cogpounds of fornmula | are thegsalts QBAD%Q ﬂﬁﬁloric
acid, p-toluenesul fonic # fumaric acid, citric d, succinrc¢ acrd,
salicylic } fb309¥@l i ¢ aci’d, hydrobromic acid, phosphoric acj
met hanesul onﬁ% acid, tartaric acid, nalate, di-p-toluoyl ta#éiﬁ%%mgg%d,
and mandelic acid. 15 Unless otherw se indgcated, the term"halo", as used
herein, includes fluoro, chloro, brono and iodo. Unl ess otherw se
indicated, the term"alkyl", as used herein, may be straight, branched or
cyclic, and may include straight and cyclic noieties as well as branched
and cyclig noemeniesies 20 altbie!,ineoine, taceat e, phasbarsied e behdbdiatines &.d.0
reversing, al {g\haliiB8markan il bl rogress,of , ar preventing the

di sorder or congj_i t_%ion to )\?\hiT(?%att"%‘Jl}gﬁﬂ é?a$%5%p 33 aso(r"segnhéep%?' W%re%g%?roms
of such condi EieYiatisugh eneadancy. The term "treatment”, as used herein, refers
to the act of treakitdthe, as "t reabishe).al§ sdehbReRk W.ﬂge‘ﬁ%b{y&&ﬁ-‘ﬁ%h&ﬂhe.

conmpounds of for la I,nag have optical centers and thérefore nmay occur in
25 different %?Pé’ﬁg OB co% B HiatPo e chericel foree iCotiNd artbdedbliowing
enanti oneng, sthaar#rfeamers, and other stereoisonmers of such conpounds of
formula I, as well as racem c and ot her i xtures thereof. The present

i nvention also relates to all radiol abel NtCHorms of the conmpounds of the
formula |I. Preferred radiol abel | ed conpounds of fornmula | are those wherein

the radiolabels 30 are selected f , , 11cHCG4c, 15F, 1231 and 1251.
Such radi ol abel | ed conpounds are
met abol i sm phar macoki neti cs studi e~z .

esearch and di agnostic tools in
bi ndi ng assays in both animls

and man. "Mdul ati ng serotonergi ¢ neurotrfansm ssion,” as used herein,

refers to increasing or inproving, or decreasing or retarding the neuronal

process whereby serotonin is rel eased 5 a pre-synaptic cell upon

e or inhibit the post-

synaptic cell. "Chem cal dependency,"” herein, nmeans an abnor na

craving or desire for, or an addiction a drug. Such drugs are generally

adm nistered to the affected individual b@ any of a variety of neans of

admi ni strati Qr,syhtAédidielbe@ridaah uniRAIRNELEAbnt 4133638, QLsi dh&ﬁﬁ%ﬂk%%rtréﬁ%
Exanpl es of gpgnlqal deﬁggdenC|es_treatable by thé net ho s of the present
i nventi on ar €YE°B " NEE0DHRM 58 BERITeRsFRE Frg engediic pgpRin et isi A ¢Rsfubincthtiol |
ni cotine, codeeent hedepressiopharoival béfdedtisnc2 darRZ Ot St RDERRRISH - dborders,
.Valium (ig a I t] em cal. dependency,” as used herein,
rmans T e dhoee b AE R Ao R0 56 T aure BB,

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.



Sertraline, (1 S-cis)-4-(3,4-d -

i chl orophenyl)-1, 2, 3, Set rahydr o- N- net hyl - 1- naWal enam ng, A@Sus?f(ﬁﬂ
herein has the chem c formula C17HL7NC 2 and t ol l owi ng = 10" structural
formul a - Hylo fgj301dst s synthesis is described in United Stateg fatent ..
4,536,518, assigned to Pfizer Inc. Sertraline hydrochloride is useful- as
an anti depressant and anorectic agent, andois also useful in the treatnent
of depression, chem cal dependencies, anxiety obsessive conpul sive

di sorders, 15 phobi as, panic disorder, post traumatic stress disorder, and
premature ejacul ation. Detailed Description of the Invention Conpounds of
the formul@ | may be prepared accordi ngsaHEMEhe fol | owi ng reaction schemnes
and di scussion. Ualess otherw se indicated, Het, R1, R2, R3 and R4, and .
structural formul in the reaction schenes and di sc ion that follow are.
as defined above. 2Q/ August 2003 WO 00/39128 PCT/ 1B99/91772 - 1Q | o~SCHEME |

OH79a NG |\, -- (g) OHO (I ridine IV WO 00/ 39128 5
/1 Bl Q9701772 -1]1]%’(89/ R

0 20 August 2003 P
K<
0 an

OH
R1
ci R®
[ N R
A
! R?
X} N“O
i
N pyridine .

DBU



SCHEME 1 CONTI NUED CH3SO2CI base NHHet (V) Na+N3 | A Het-X2 base (etc
Na2CO3) OH X2 = chioro orghrono when Het = opt. substgt uted g-@%gi%&ﬁinyl
X2 = bronmp when Het = opt ubstituted 2-pyridinyl ‘August2 5\

00/ 39128 PGIHbBIBLHL772 -12 5 Scheme 1 illustrates a nethod 'ﬂﬂﬁﬁﬁ?ﬁh”g
conpounds of the formula | having (7R, 9aS)-trans, (7S, 9aS)-cis or
racem c stereochem stry. These are referred-to in Schene 1 as conpounds of
the formula I AL The sanme 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 sanme stereochem stry at the 7 and 9a
chiral cent®ers as the desired prodBZHEMEN GeNEINUEDg t o Schene 1, the
conmpound fornmula Il is d;grotected to_formthe hydr8%hlor|c acid addition
salt of fornmula 111. faan be accoﬁﬁﬁﬁéﬁéd usi ngjanhydr ous hydrochloric
acid (HCl) in diethyh,e r, another @palkyl éther hal ocar bon sol vent
at about roomtenperatufe. This reaction can also befcarrlied out wi thout a
solvent using trifluoroacetic acid, in which case the\ tri i i
addition salt is formed. his reactlon gs general ly run™f r o about 2 tn
about 15 18 hours. The C&L;g npound of fornul e _%0or med
by reacting the congpeund : /W t h
the appropriate conpou d of for m*erein R and R2 areyas Ae
above in the definition of conpouhds of the fornula 1, and 1,8-0

di azabi cycl o[ 5.4.0] -un &¢sh4- €ne (DBU). This reaction is typlgﬁbly conduct ed
in pyridine, at a 20 fenpetature from about 50C to about 11 for a
period of about 1 to alpout 48 hours.

N, H, hydrogenation NH,
catalyst (e.g., Pd-C) 7
9a
T\v/ ¥ 1 R’
NY@ K/N
/ R? W/@
N<g N.y R?
V) (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
R? (e.9., Na,C0O;) | 2-pyridinyl
N-. o



The conpound of fornmula IV can then be converted into the conmpound of
formula V by reactinggt wth nmethanesuffonyl chlgride in t?@ Qé'%ﬁf%%e of
a tertiary am ne base h as triethylam ne (TEAJS® n net hylene’ ¢ ride
or anot her vhalgsanpon sol vent, at a tenperature from about éﬁ] mqp_&
roomtenperature, for a period of about 10 m nutes to about E

Reacti on of the conpound of forrmula V withia conpound of the fornmula Na+N3,
or, nore general ly, MN,, wherein M is a suitable alkali mnmetal cation
such as Li' or K, or M is a tetra-(C -C4) al kylamonium cation such as
t et r abut yl ammoni um ields the corresponding conpound of fornula VI.

Hydr ogenat i%n of t KENe®S |lituptraescomptian df mfepérmgmfum;aoLMhs usthé GrmbX d HagRN (BaS

at a pressur e ggf)-fdramrab S resence of a ca erl'yst
such 30 as pal'1_a)dt|_u_mmg% Qéag) o 05@%5'“%%%%0%8“5!31 ve efe gi‘fcrﬁ eued o ip FRpAme i as

met hanol , at &°TRMPEF gt rmyly B\mTﬁﬁéﬁme O@cedyreatzo e LB nwdateeala&dmpoaﬁdsa:bom

20C, i el ds tltrefcrmdas;egadl BofawbirResr&d
formula VI I rpe convertgd ?ntg |’r1 Ch?ﬁg{ﬂkg A@Jﬂsta?[ﬂ?m%%??]oolfq}& fBSV'”’a f

reacting it WI 9, the oHp T e eRhe Pﬁgy bl Priidte- okfral ¢ntareian thée tesired Product.
R-'\,\ - - X 18ndR¥®rring t@ﬁbfwma bthemompmnMTamukgen |3Id§p,@&§;{eg PR tm@cmﬁcegm q

2-pyrim dinyl en Het ti.onal I substit ut
2-pyridi nyl . %@%nréglg@t@gnﬁgﬁg .Wns cangleﬁfcoé%? ?’]egd's’ﬁ%? hyFroys Rydgeehipgc agid (Hd)

2003 WD 00/ 39Tﬂ@fwmib¢rmmmaw etheBor Hatichiborgsaehva aibold ok t@ﬁlperature This

N, N- di net hyl f geaRAICEE resence base such
as sodi um %:/ar natg ﬁllg%a@%drdugg?gdg%Sh%g%g%%ﬁp&rfﬁ%dﬂd 'rb‘?"lé‘?rb‘faéBI"V

sodi um car boffat%e)2°g °"’éfd@éﬁ%ﬂ%‘rs@!‘t'frfemfetdoﬁab@mtlong@@anemﬂawont aeut 2ol apsut
t enper at ure of8 tiokes. sol vent pr ef erably at about 100C. Unl ess i ndicated

ot herw se, the preggul (;res n&E h of the above reactions is not critical. 10
General |y, the reactions Ig??@p(%'ﬁjd‘i’f(f‘f’gﬁl”ady can by loawert by 1hctind thetcommeurtio

about three ﬁ{qmglpwéfmstherﬁrrredomgaedaoﬂmammmab|apmbpraree@&%@no(@b&h\maqn@,here,n

at nosphere). Hhgg Q@@Q‘é@qj%fu%fd doB% Ot?n dﬂ Flrytgln eR CO@Q?L{”SS\&}? Iltf}c? %g?qul%i‘:arng 1a8r_e

capabl e of form ng}ﬁa wi de vari et
i norgani ¢ and%RYSKIoB 4 ¥iadec- 7APftehé§3¢}'r)| Jbis reastiort is tmx:satly chreubRInREA, ifal | Y

accept abl ® f agm@suRIfSH Abii®-d @ 8 Si ra in practice
15 to initial IT/ |§g'l ate a co ound Bgm?%éfd{% E?Utg .t 46 Ci on

ni xture as a phar maE&OTPELH IO{/ Ori@ £¢ 635t i Be §%{1V?ﬂ%chldt0tlhemrspdmpdi i fommNLY t

the | atter bagkeactng heitf memakasiRNAGRRAYG tPé/preEJn%@bﬁE%%ég}er %@Q%EF’?A %;'ﬂ C*‘ ;? ne

reagent, and éﬁ%ﬁﬂ% I hy Icon 91%.9 tdg - Jree asre |
accept abl e aci tion"salt S AFIOPPOIPISAOS BVerthe! biesweraiure
from about -5°C to about room temperature, for a period of about 10 minutes to about 2 hours.
25 Reaction of the compound of formula V with a compound of the formula Na*N,, or,
more generally, M*N';, wherein M* is a suitable alkali metal cation such as Li* orK'  or M'is a
tetra-(C,-C,) alkylammonium cation such as telrabutylammoﬁium, 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

R
N
R? Ve
X

and X? is chloro or bromo when Het is optionally substituted 2-pyrimidinyl and X is bromo

35

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

nstd U al syndr one,
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i npot ence, cancer T8eratifls whith aleursgd t@mpepae i) phachaniicallp acepypsiEadcidhaitiar ani a

and headachggfsas ¥RchAL %Qm}%*wﬁs ¥eREUhMnatl S2TIRE %\)hichTleTn ﬁérf loQ.‘cta'c. dggcgpt Be

conmpounds of this invention e vari ous serotonin ptors
det ermi ned u$tlifg -6t aRtParertainiey @har@aﬁ@omaﬂman@p@@@awom Sdehs @ﬁlfbféd)cmlondehe

literature. nJdieorémib8 bhdrablibdinitdéte ailiaREor TRABME, ﬁoéjbﬁbt@gar 58@ pﬁ’(fsﬁﬁﬁg Webiafdf
Hoyer at al. 85 15 §1198 finity can be

neasur ed usi F%E[ehg'ﬂﬁtfsc%é’ﬁ'ﬂl"ﬁra@f tdeRie o B’ta&‘f)ﬂg ﬁé?‘iﬁ'ﬁﬁ‘%é“a*eate f”ma"ate 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.,



(J. Neurosci., 7, 894 (1987)). The in vitro activity of the conpounds of
the present invention the 5-HT1 D binding site y be de%e‘[\ 1 RE5hos3
according to the follo g procedure. Bovine caud{atl ssue IS om)geni zed
and suspended oonsi2@ vol unmes of a buffer containing mM TRI ?Ei;}?@%?d;lgﬁ” de
20 (tris[hydroxynet hyl)am nonet hane hydrochloride) at a pH o
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with 4 ml of a buf ffeg inofitroswtivitviof MRlcShyemde bi tos prdaenatnvéﬂﬂor? at/the 50€r1B&did

then pl aced | BiteAmE¢E bRl deldr@ink @ SC' tillation flui
(aquasol g@aﬁglfo dtosi tCéc?ir/(gé n}Mg{? fgnfwng écr’céaen ﬁ i"5i 3ua#e disfels 0 0
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Th t t d th t

Wit ey can’ ovRBs SOAROMRER: B mivilssL She Aubersing miteg Greoriedane neratuiingas n
cortex tissuepdlist 1wevRpgettdziadapparichatiy 2l ediuingd of sarﬁw eﬁ?lthdroﬂﬁcﬁuH& lgks and
dilued with d9rvol HES.Obnfors} MSULASEa0 Golion, TG suspension Ts

then centrifuged at 900
recentrifuged® 'Pe”?@”OT)B@“ff‘&EdPEa*mahﬂ@ 880G fbhéﬁmrpeeematdethemmhrmaﬂ@%dara@di t he

_ﬁ)_ﬁlel gb Sr :;iilus'perrdﬁﬁimgrpeﬂeﬁ (MR g%)me-gﬂpgn@ﬁqﬁ 988 lm? rlf d%uéier s Iq|57ml\“;_f '
P Ofkis- ‘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



is allowed to incubate for 15 mnutes at 370C. After pre-incubation is
conplete, the suspension is centrifuged at 70, 000G for 15 ”E&ﬂh t he
supernat e di scarded. The resulting tissue pell S resuspe%ée 'n a
buf fer of 43 Shydr Iorlde- at pH 7.7 contaifling 4 um
chl ori de aﬁg)gh%I percent ascorbic acid. The tissue is storgg%gﬁ%ﬁﬁ%%%}
until ready for an experinent. The tissue.gan be thawed i medi ately prior
to use, diluted with 10 mm pargyline and kept on ice. The tissue is then
i ncubated according to the follow ng procedure. Fifty mcroliters of 20
control, inhibitor, or vehicle (1 percent DVSO final concentration) is

prepared at vaeicgasd fdasegesse oFahd finsotitd, Ukd @), Vafueadd etbr2QO08dc tlted frdrd ivdd ed
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at pH 7.7 con a| nin al ci um chl oride, 0.01 percent ascorbic acid and
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decapi t ated a@ﬂte%m!ﬂh@‘ rece%%ors e d| ssected out of the hippocanpus,

whi | e 5- HT1D Yecept or s are" ta? & icing at 350 nM on a Ml wain

ti ssue chopper andTii tisseis theg ir@ubatemmcsndtngtcame Fottowih gyracddugem Ftlftyemaﬂmreﬁhpcﬁfl ate
conta i ney 1 ool fRlor b SHESe i BB A0 e MM BTaRt oFvarious
hormogeni zer a‘i‘P&a%eéntTPlnF‘ﬁ@‘é'&'oat'S %@998@0% ofy trijgted 6PAT.L@t atangerseationt of i nWTtre 2

pellets are rms@snd&dmm h@@:@cﬁ@ﬂdd%?ﬁ? bléBfﬁtaﬁlné?@Wééwd‘rﬂc&on%Q YOS Ee4003
WO 00/ 39128 16 B99/ 0%772 5 to a final (gr oteln

cid and pargyli m\éo sﬁlf% geﬁl) :
concentration 5 RPBBEafp IS '°r5' N 3pdedSP M of tssHe gratre desuipet ei n
per tube. TheSUBpﬂnlsowmgormgemucs easLee adma@bne@ t e sdshensicwait them inkldated M gach

t ube contgd n%a%n%wg{M A\Qﬂiso Bird eM é;ﬁosp Qe ‘swﬁ%ﬁrewﬁrﬁgﬁﬁf’ é?fg4

phosphocreatlne crea Ine p i nase
m crocuri es dfl of 10 mM T 1S-hydrochioride at pH7.5 conta:nmg 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



[32P] - ATP (30 G /mol: NEG 003 - New England Nuclear). Incubation is
initiated by the 10 addjtion of tissue to siliconized m crofgggué pftﬁ) (in
triplicate) at 300for¢ m nutes. Each tube rec s 20 nL tis fom_
drug or bufd@roofai2glOX T1 nal concentration), 10niL nM agoni st or buffe
(at 10X final concentration), 20nL forskolin (3 mMfinal conEERIPET o). and
40 mL of the preceding reaction mx. Incubgtion is termnated by the
addition of 100 nL 2% SDS, 1.3 nM cAMP, 45 mM ATP sol ution contai ni ng

40, 000 dpm [3H] -cAMP (30 Ci Il nmmol: 15 NET-275 - New Engl and Nuclear) to
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whi ch camge Bikepas i

publ i shed 35 June 1%48%%nqg\?\lﬁer hrﬁﬁég) é}fgm ni s %b@ﬁéppr%%ﬁcegt%‘s Horikh,
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are then returned ”rs‘%Sn%f 12, (puenyg oz P%t‘esl%lcfﬁf P efygeackivityfe antasdiisng .of
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hand for s 30-secqpf Reid her mnet e th a small animal
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tip. The tenpedeatidh®rPEERSolyTohddRBE bEY 7 am. 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



6 cm into the rectumand held there for 30 seconds or until a stable
recording is obtained. Tenperatures are then recorded. In p @ &f i ng

. , . aec. Auq% fo‘@g
experlnents "pre-drug seline tenperature readi is na
m nut es, gg) & conmpoun®i s given at -60 mnutes amd an a%Fltlonal - 30
m nute rea ng B is taken. The 5-HTL D agoni st is then ad AEBTEHER at O
m nutes and tenperatures are taken 30, 6@7. 120 and 240 mnutes later. In
subcut aneous screeni ng experinents, a pre-drug baseline tenperature reading
is made at -30 m nutes. The test conmpound and 5-HT1D agoni sts are given
concurrently and tenperatures are taken at 30, 60, 120 and 240 m nutes
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serotonin 5-HT1 agasusdutahedus\sctegniB@Bxieameias,ef prelind fikeirRQehferdible RadiRFigPt OF

25 bi ndi ng as eaer or the 5- receptor using rat cortex
as the receptlﬁfg%saéuiozrgg' %(rg]dlrF g;!f’{ IgréTﬁ]@gqnﬁ ?fﬁg@@ﬁ&"'?%”e’l'%)?é? et

al. Eur. J. Pamperatures 28 tal{p@%&@@&)?oanmtwasrmdeskemr bed for the 5-HT1 D

recept or ng bo o . o ; erot oni.n a
he Tadi of T gand (R e Toree. ann @51 sEREt of e BRY cored BhRE0ag, ™

(1987)]. O t’f‘Fé””éﬁE‘t’?e\VEp(‘Bﬁr‘Pﬁ%E?ﬁb@'St ested, all exhibited an 1C50 in either

assay of 1 mm or IBﬁSe.ctm%Q:oFHﬁeurﬁj@I@mléﬁ%nt% cE@BQHbQuéteﬁ?&a%:?&?n%%QM§w be
used in conj ung nore ot her ther ageutl Cc agen

i nstance, differ 918 evwr?f'ﬁhlaévﬁfcgg'%eﬁﬁ’f'mﬁﬁé’ﬁ‘fﬂg'm?%hm&g Glipg é’Vc‘FquSO‘ate" saphenous
ant i depr essarved @ [P.Fasvi Hurnghitey] étree, Brd 01 Phizepadal., enXeps mQBB)]l rrh:Bre&Q&,tf&Qn be

butripyligeg, bl&k&fﬂyﬁﬂé}ﬂ)tngpm qe&%!}@r{ Mt?ﬁn antg%o‘%trs?néumdtr rljs(rl}g?vghtg LPeiUseitidn ¢ or s

| of epram ne, nortri nonoarn
{ear , isocar B%BE%&'T‘%P* Obfﬁﬁf?ﬂezﬁinﬁ@fwﬂcqsraaﬁ*ﬁ}q%\sﬁdh@msam erplicvasBultilre@§ance in

re-uptake i nhh&érfe@tﬁ&lzé@&l@g The phsMR%AGHidEpasROf Eﬁrﬁéth[ﬂgn eﬁ:&éé?ﬁgg bekA d%rcussed
par oxeti ne), g}j{: 'ﬁ\g‘t—in ant | Lpar Ki nsonl an agen s such opam nergi c
anti par ki nsori 4n" 44 BL-¢- Phameeol 8,83 (18885 erabl y in combination with a
peri pheral decar bd'hylsa&mninnh-li-bnta@bmat @ctw@emensazbtdﬁmaéd b?&ﬁé)llrdQﬂ@,re&HptoW th
adopamn a r [ I ride, or r go IS to be
under st 00 t%g{a}zg F%ssag eagg%fccnlb%/grn ?gnm(sﬁ'(%vecregtof H% sag %#exagsé'berﬁﬁ‘iﬂﬁ?i sgyree
gener al f or ma#a C-§-ObrDEXT auige sadidigh@ [WOHOE! 80428Burl CTHHaBBO/ 06, A321985)] and
as described for the 5-HT1D receptor using bovine caudate as the receptor source and
[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



-18 5 a physiologically acceptabl e-salt-or solvate thereof in conbination
with one or nore other _therapeutic agents. Conpounds of theyf@f Véﬂg{]fcog and
t he pharnaceutically a ptabl e salts thereof, in onbi nati on

re-upt ake iwhighsé@e (etC fluvoxam ne, sertraline, uoxetine_aqr
paroxetine), preferably sertraline, or a pharmaceutical |y acEeptBH0472,) ¢
or pol ynorph thereof 10 (the conbi nati on ofig-a conpound of formula | with a
5-HT re-uptake inhibitor is referred herein to as "the active

conbi nati on"), are useful psychotherapeutics and nmay be used in the
treatnment or prevention of disorders the treatnment or prevention of which
is facilitdt ed bysidnsialiasicagaigesat onsihgieCtherasl g tooMbination SHif Tbns Ue @S other
hypert ensi on, tﬁl@gﬁ&;ﬁgh%ts( etc. depression in cancer patients, depression
i n Parkinson's patients, post rryocar dial infarction 15 depression,
subsyndromal synpt o?t‘iiﬂ?%‘”@?e@frfé%@rmnfa | g rtiess phiaomadentidanf Scfcbbtlaﬂe‘&@ﬂ@ﬂhereof in
pediatric depbeSHbGRM, M‘mjao o ode d ression,
recurrent depression, c ° Fﬁﬁgeﬁ% 'Hh'b@r Be%f e@g‘l&%rﬁ""e 3’5‘& foxetingmor
depr essi on), GRIEPUED PL efa?i&ﬁeéﬁ}mw QG RiermacewiisBllyzascentably. salt oagoyraphioiefsof
soci al phabi a (tamdomsbingtioa opaedm@aNd offesulal AMABIELIGT Rl dpRRe ,ﬁéﬂgrrlgn? rred %lregnant
personal ity dlwsggdﬁ,lr cg(,%nar;]uraz ej acul ati on, eating disorders

anor exi a nervosa: and 20 bUPTHREONEr 55l B??’é%‘?“’t’%?apeé%rﬁf@amasdépeﬁd@mmm
(etc., addi ct Fesmenloorapienintién ofodisadane hehtesadhdht or PROBBRIP WA is Rifglddng, and

benzodi azepi N lulafilaUsk d raine, pain, Al zheiner's | sease,
obsessi ve- corrpul%?&lg |§i)orn5§% %%lgﬁsr%nm S8P dBYN R nBYREENSO8, RepEestighs (e.9.,

denenti a, anﬂ%?ﬁSP”d'i‘ §6'?CGéP%“eman@Peﬁgsom &l Rarkidsonbgrtiérityy @ostegbdantal (RSN -

Par ki nson’s digeases, é&s dromall SRR hAic |
neur ol epti c-i nduced ?]ngoc?}u sm and&é%cggpf\%&degﬁgsn%&'%'srfe%sjng’o@ﬁ'd&?ldlaﬁﬁ

di sorders (entP r%s)ﬂ?g’-r 'B?W dRPISSTigR hingle, ePipade deRiassiop peptrtepUdeprdsyion, rchiid ebuse
cerebral  vasioticat demrpssiaesrelpek parum iaprkbions| 36k AizBd é‘nSJely’?;"i’éorc:teIC %ﬁ&bs&g Ry ders

(involving c nd secret.i ative sy
schi zophr eni ggdg %ﬁ’@‘r’%ﬁﬁ%& b nc % oftEP'e (phgh! ﬁiyéﬁsafa’d a‘é‘yﬂffﬁ%ﬁ’é"df@ﬂ& eaygidant

i nco?tl nence, Pef%lﬁ?r’(ti;otd@ogjeswmzajm , ejdaulabiéro teiatio iaeriiers (k e@h&@ﬁal@wogg|a%ﬁ
i Npot encez0 Canfarn; s ar oxysma
sk o Sl IR ERLE I 1) P

heni crani a an 0 headache (assocl a EFHY oni n
(5- HT) re- uptfadke&® b PERine and perediatspipese plusterl haaéache,mgrlamb IS IAlZhE@ner's

activity agalisesse, cbepeae&smanpuimemada@r %Qed}geay;l rggmorg%b,%g% (gbﬁ%rﬁ ders

i ncludin a S ener ed anxi ety di sorder, mgn
si npl e p%ogl aryg% eg‘ﬁ)cc(?%ciqggrﬁoaﬁ'g 9814 éﬁul?ﬁe gnitiye Qﬁ‘?’l’ﬁ? {RRCIZY. P@ﬁ@swséw@ps (e.g.,

obsessi ve- cofgiestaje P@ﬂ@'@wd%dlseaavmedaﬁﬁptnqsaﬂma@btktn)éorﬁld@éﬂdiﬁfdwéfb%l@{eéié?)t ure

35 ejaculati @adédﬁnmg@degs clh ue in part to their ability
to bl ock the ‘%/E‘ t osomnal ﬁﬂl ser ot Vasoiﬂﬁf?e‘ﬂ regre dn phg cptebral

4,536, 518 ded&F¢ tﬁ"efe%%}‘ﬁftﬂ@%&l §astrsm¢sﬁmiémt| djajrdezmnrpmmnglcaamgeﬁndmuﬁ@ of

sertraline fand de@ét&-ﬁxwrwgatarsd;yzlnﬁtomﬁro?Qb!hni&&ﬁ:%B%%Fn%ﬁst@é’l slryggrgrrnen Yorhys

entirety. Agtivity of the aciive conbination as anti e SRt 'Lropvrls 1a
rel ated phar i r%glscr $ Incontinence, Tourette's syndrome, tr:chotillomanla kleptomania, male

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,,



40 properties can be determ ned by nethods (1)-(4) below, which are
described in Koe, B. et al,, 0 0 WO 00/39128 PCT/1B99,01772 %8%?. é@? nal
of Pharmacol ogy and Exper’nt al Therapeutics, 226 ( 686- 3 i )Q'
Speci ficall ¥ty canmbe determ ned by studying (1) th to
affect thevy?P%?% sgof mce to escape froma sw mtank (Por ?O(TIT/PB% OH%
"behavi or despair" test), (2) their abilitysto potentiate

5- hydr oxyt rypt ophan-i nduced behavi oral synptons in mce in vivo, (3) their
ability to antagonize the serotonin-depleting activity of

p- chi or oanphet am ne hydrochloride in rat 10 brain in vivo, and (4) their
ability to %l oidarrtaheofuﬁbakaeccm‘gysemd)tﬁkﬁbrﬂnenm@rBﬁralﬂamb'ﬂ’l DES a(epl eSO RRM(THR3PY

synapt osomal r itro.  The abi

conbi nation to e@%ﬂ'? &?ng ane!%eegé{enhnéneﬁ%(w%?gr#Lk%lné%’myctg aff‘ﬁd \ﬂe\)%oﬁilﬂf ee
det erm ned acd@r%ﬁcﬁ@e ffgmt¢1éwmetahbdgorsmjfemouaeb@dhavmr depairPadst), K thek, 628y 131.
T opost | | AberRbio G oRAARBRNI INERL] GlhaBY BReloR WAL (B e abiny
conventional 15 manner u3|n one or nore 8eut|ca y acc %
carriers. Thud® afa8°%es thees dRpesng éﬁtlvthhef p-afepRbataming kwgrdcblorids mted

for oral, fucamdin ih na»roalaa@q&) theﬁ}aéiﬁlﬁ}%%bc( e uptle” SVERQHSin, ndrEB:ﬁe?ami'ﬁeCHﬁ@r
or subcut aneou tal admnistration or in a formsuitabl

admi ni strat.io 02’% g Rﬁﬁly WRPBRMY e aif opisapi e ThERoBY 4f thegrrivg serplipation to t he
phar maceut i calcocmmpgtqeiarmmeshypayerhME riideen 106 tanak defedline 2R cOYRF the nletRlST S
or capsul es prdg;;)&{bgglml:tysc,%n\f\ﬁ)njI bﬁ%ﬁf’:} means with pharmaceutically

accept abl e excipirents such as” Bindi ng agents (etc , pregelatinized mize
starch, pol yvinyl pYEr sinipgsitnes o the dressnytpniapijon meyt hy lfoelulatddosed ;cofventiaas (e
| act ose, njscr Qﬁefn)i&tu%hb'oﬂ@or rﬁ&Je bhﬂr%&u% Qéc%btam BhesP hﬁh‘é)t e Lé&@é L&}% WiRds

(ems, nagnesi um stear ate, lc or sil di si ntegran

starch or sodielfedtErias @?W%floﬁ'ﬁ%‘ed fS’f o tHeGTl 'W@'@ﬁ?’spifémg‘al (gﬂadmﬁwws

| auryl sul phatrégemudduiar badlbeltsnedBy) obRcpainedlstRyior® thoGan Walablie K1QWRiHidkalidie
art. Liquid P%%%log %U%Ighronoral adm nistration may take the formof, for
exanpl e, solutfons or = suspensions, or they may be presented as a
dry product for coret Ptautadrunlsmhbm Mb&aim‘lecetmtdh(%mpcsiﬂmtsadnh}etakelthecfo&nbﬁff&fe
use. Such shi quignies e t r [ neans

phai maceUL T carty oo qbl e Sy tepaer o ShEokT MERE' SO Pl "
sorbitol 30 syFEptad 'ﬁetewiP'eré%l WP ode Bindipg deesendeed rmedditinizédit ryize  starch,

emul si fyi ng agel;a\tusjlp(y&blwone bemdtrchy;ﬁoﬂﬂ me@s@%@mﬂ’&se) iR @e@é&éseV?A?érBér?s‘ian(n%t c
al nrond oil, O'«laP(n Oerrgaié)r th %lh §$ E é reservatlves ‘getc , et hyl
or propyl p- hyolr OXY bEnTBAT R PPEE bitpTRR g e—9—F grl?ﬁ'B'E'aFtearéfﬁ RS t Prafificen,

t he conpositi drinteaiantsgdk ., phietofstarch mfsoula&nl stdreh glycola)engeting bgentileat. esbdium
convent| 098 BN Slionakd), T Akl BIROMEHS, Qe e JARMADIL B0 BN Doy

formul ated for parenteral m ni St in ec rnclu
convent i onal E@Pﬁéi‘%‘ﬁf%ra‘tf?'@ﬁ‘mﬂ’@@ﬁmw&tabﬁ the form of, for example Solutlons 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,



i nfusion. Formul ations for injection may be presented in unit dosage form
etc., in anpules or i | ti-dose containers, wth.an addeszA&%g[Mﬁbive.
The conpositions may t such fornms as suspensi . sol utions

enul si ons iwo®Bi39128r aqueous vehicles, and may contain 40 foﬁ@ﬁhﬁknﬁgn
agents such as suspendi ng, stab|I|Z|ng and/ or di spersing agents

Al ternatively, 20 August 2003 WO 00/ 391282PCTl I B99/ 01772 -20 5 the active
i ngredient may be in powder formfor reconstitution with a suitable
vehicle, etc. sterile pyrogen-free water, before use. The active
conpounds of the invention nmay al so be fornulated in rectal conpositions
such as su 8 podlé ¥ S Lo Hiept dpayrhe ip mowdrs ferm forteconstitutimntigti Ai soljatte RatadM, agal

supposi tory bassie pysyehirasvatdtRbrduet er or other glycerides. 10 For
i ntranasal adm ni strF]atl on_or adm ni stration by inhalation, the active
conpounds of the i nvENTT BIPRPUS G EWPHIRE Mpy Blep by Bradated in testef cimostiora

sol ution or sespessippesiteriemoareitigh erbpizaye.§ OBNRIMEY cdnbaitiohs s%BbE%ﬁ&?%a?Js

punped by thes&ﬁtak@%oa%ue?%r&ﬁe [ o oI spray presentation froma
pressuri zed contalner or a nebu WPYSEFSSwith the use of a suitable

propel | anf0 et c. , Feliitienesebrtinfilisietane hanesration ibg halndd, e Siims Bétifdunds of

di chl or ot et rathguﬂg,qgﬁlga;r& dhidh i her suitabl e gas. in the
case of a pressurized aer 0sol . ﬂp&" ooggg%eg fﬁﬁn@asou"%or HAPEPTIT, Bypump

provi ding a ViEFVe CRRIRRE| igtels %luﬁﬁeér‘edplwmdnby th?heatpntwsuars asdeczoytl ApRQr OF

nebul i zer maypre@niadd¥rain $ Presbulindd c@ﬁtaiﬁé’rﬁ?%%b&?er%ﬂht tn% g.téél: % |tg& rr@op?l%n%l

Capsul es and _ car :E |,0crlgqe@8é? g for exanple, from
i nhal er or |ns%|ff A mgane: o FgulPrefivsrereediona rﬁlgizgoratetﬁmm@etmn« afarban
conpound 6f tdinxiderey etei Dfiadmghsa is thetcabd &@Q‘é&@ﬁzed&r&%ﬁ%é&@%g@ﬁm# RS gse or

starch. A pr clLi nds of the inventron tor’ oral,
par ent er al O@%ﬂ%ﬂ%%&\%f}#%%@%tﬁo Fve ?‘%‘2 %‘ﬁ%rP%P@é Lo PrespHiReth congainer 1se

treat ment of NEPIEZORBN £ arssfudien erdsusmemcmoafethce @ctive dﬂl}m’oﬁﬁﬁl WYpsiiigs Qnd t O

200 ng of the b8/ Enadeg R xR I m ni st ered,
for exanpl e, AN > &Iepﬁm %@’agpg{g’gﬁse},\@r%ﬂlm&% |He<5n°sr u]asu[fﬂa ? F SnBht of

the conditi ohoé'mf’lgﬁegrc?'etﬁm‘f'%gé’ﬂfi% ”'("éﬁfs,a CRBFUaF REhe inventidresed erseitableaphvidor
human ar €0pr bbgersabh s lactosengedrcs0 t hat each nmetered dose or "puff” of

aer osol contains i 0 of the co ound of the invention. The
overal | dai l % dosé rB;S&F'é g?\seage%&c‘)ss(g'v i PIPHERIHO men'“‘fel'i‘é"? Higusl ggrepter! po 10
my. Adni ni st PegcRlGeMinigiating te thecaverage adtshundaiidr yhe tf@[meﬁﬁ@ﬁﬂie&:oadnt:@ns réreRég 8

times, giving dtate @i@f‘mgﬂ)r@sswh) rs% 196 ﬁéo ng%?ﬁe%@tglﬁ lrwﬁr%ané Lf!frjl dI%gen\QeCt Lon wth

t he use of ap %gtnlve conpound IS rTnventl
i nhi bitor, pPef ’%{B‘FS‘?dsf%’ref‘?’aFP'? r’?é"“\“@?s Perdlayr eat ment of subjects posse55| ng

any of t Eé abOVeAﬁOMfot'thlﬁns foE tréa$mérQ oPBieROAR NS r@érretdhgsdgo& fg&? "llxpgrame) y be
admi ni stered, et her. Q0EL0r ination wt arnmaceut | y
acceptable carriers g% Ao ¢ pfe?Féal?%B't’%e‘ﬂ)?%m%ﬁ@qwmet‘md dose or “puff” of

aerosol contaans 20 pg to 1000 pg of the compound of the invention. The overall daily 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



i ndi cated, and that such adm nistration can be carried out in both single

and nultiple dosages. 35 e particularly, the acti conbi Bati, be
adm nistered in a wide v ety of different dosage ’ i.e &Fﬁ%@an&y

be conmbi neOP¥H1&ri ous pharnaceutical | y-acceptable inert parassens7tn the
formof tablets, capsules, |ozenges, troches, hard candies, powders,

sprays, aqueous suspension, injectable sotlotions, elixirs, syrups, and the
| i ke. Such carriers include solid diluents or flllers, sterile aqueous
medi a and vari ous non-toxic organic solvents, etc. 40 Mdreover, such oral
phar maceutical ti.ons Sui tabl sweet ened and/or flavored 0 O
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fornul ati on cont ai ni ngf? i o‘?‘ﬁ)a‘ﬂﬁﬁ CBMPRUAFA OF it BETISA im it eonBingfonr e-
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dose of a5|—rl'r tc?&lﬁ] ci)ltor preferably sertraline
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Aerosol comblnatlon formulatlons 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-
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7R, 9aS - TRANS:  2- 5- FLUORO BENZO d | SOXAZOL- 3-Y
PYRIDJ 1, 2-a WRAZI N 7- YLMETHYL - (5- FLUORO-PYRIM DI N-2-YL)-AM NE Step 1
EXAMPLE 1
25 @.938)—TRANS—[2-(5-FLUORO-BENZO[d]]SOXAZOL-S-YL)-OCTAHYDRO—
PYRIDOﬂ,2-a]PYRAZIN—?-YLMETHYL]-(S-FLUORO-PYRIMlDlN-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.



7R, 9aS -trans-7- Azi doneth |-2- 5-fluoro-benzo d isoxazol-3- i -octah dro-
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(20 M) was stirred and heated at 75C for23%8 hours. Water (150 nml) was
added, and the resulting solution was then extracted wth three 20 m
portions of nethylene chloride. The conbined organic extracts were, in
turn, 35 extracted with water (50 m), dried (anhydrous sodium sul fate),
and concentgr at ed i ni¥agxgsti@+1af ford a tacky solid. Pul ping with hexanes
(50 m) afforded a.&ranular solid which was filtered. The filter cake was
washed wi th hexane m) and dried in vacuo to afford the title
conpound as a col or(FR3ss Ik
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by filtration. ancentratlon of the filtrate In va

conpound (2. 45°ges8a@epheHsplidag colorless annrphous solid. MB t z 305
(Mr1l). 15 Step3 7RSYa@ 305 (g 2- 5- Fl uoro-benzo d isoxazol - I

-octahydrgz rido 1g9: 8 razin-7- yl]-methyl]-(5-fl u oro- pyrlnld _
in-2-yl)-amne To apartial solution of the title conpound fromthe

previ ous step (300{AR2S)irenaffs-Fluoiorbehtdislidoxamd 3yl ) footngmrd-sleidd3.2 Bigyra-Fodi um
carbonate (21 ﬂgh; 5Qm D)\ imBRSD- ro-5- 20 fluoro-pyrimdine [1I3T ng,
1.0 mmol ; Act@a 6 (1985); J. Fluorine Chem, 45,
417-430 (1989)] weF‘éaé’aH‘é‘cFOiUé\?iUOftﬂfffe"ﬂmme@{nﬂrfrp@dhmrx\tiqusslane(someat‘e@lmato!)100C
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t he heterQ engous igorously stirred before extraction w
fresh 20 n@ pOI‘O o-p r|m| ngsh il]é ol; Acta”Chem. Scand., 39, 691-696 (1985); J. Fluorine
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.
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8 161.1, 160y8s frépared & GioridsiBindorphous solid.
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

OI"IO-

(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.
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2-bronopyridine 30 94 1, 2.0 mol) were added, and the well-stirred

m xture was heated at 100C for 18 hours. An additional portion of

2- bromopyridine (94 1, 2.0 mol) was added, and the m xture was heated at
120C for an additional 6 days. Water (40 ml) was added, and the m xture was
then extracted w UK PAeBeM™d)m portions of methyl ene chloride. The

conbi ned organi ¢ exXile acm;sounwmao HiytﬁroérﬂHnBesﬁ?(”aCt ed with water (40 nl),
dried (anhydrous sQ m%HI %)a nd 35 concentrated in vacuo, yielding an
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vol unme) afforded.t 2 ol orl ess
anor phous sol i d. TMSn&]'; hlgr%gpngf’ﬁ:? 12@!42 59/[3.&8[33@ V\§1 411 1805; 800 158.1,
met hanol | Het HipBénd44h lﬁﬁ%éT&Om% |1rh6 V.ol 16oe 114y détiedti.an)t1.s, 0084, 1023,

August 2003 WD 00dBXEAR sPETisd BRA/ALI2:, 2%%@ mVB Mz 382 (M1). Title
Conpound Mono- Hydrochl ori de Sal't By of the previous exanple, the

title conpound nono-hydrochloride sal t—vvas—pT epared as a colorl ess

anmor phous sol i d. Mb&eaﬂ)ydsqz;tﬂ ra_mcdm B8 M%(ﬁ)ép&@LM-lZL o@lﬁ&ﬂﬁ)m@ 161. 1,
160. 6, 160. 0 Il'l?(f) 119 U T138.8, J.J.b 1, 116.0,
114.0 113.1°% R YL E 51.0, 45.8,
44.6, 34.6, 26.1 &0 ppm EXAVPLE 4 7S,9aS -O S 2- b- FLUCRO BENZQ d

| SOXAZOL- 3- YL- mT friy DR -

5- FLUORO PYRI M DI .NF2- ' S a5tk h
2 5-fl uoro- béﬁﬂﬁ[_cﬁ_@aﬁéi@m oct ahydro- pyri do[| ,2-a pyra2| n- 7- yl

ester To an ice babharchiel basl Bbdkbidnofs (7s 9aS)-cis-[2-(5-fluoro-benzo[d 1-3-yl

(7S, 9aS)-ci s- Lt o‘{do i OIB% aZr?,nzgl) P%}I sgtxazo(l ):s :oro IenzO[ lisoxazol-3-yl)-
oct ahydr o- pyrdorL, 2"sf R ykme H@Phé?\?)ﬂ ?ﬁ“ﬁ“‘@ ol gietnigmine A d 1 ml,
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bicarbonate (60 ml). The reaction mixture was then extracled with three 30 ml porticns of

acid

‘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 ajpyrazin

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
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mz 331 (Mtl) concBhiepedinAScRReldifg B tRa cém[)é,d,l,gr(pﬂt}ﬁ?z?g%gdél oxazol-3 1 -octah
i he tiYle conpound T o eHE:

dro- rido,i, 2-p~r@zin-7- .1 - 10 nethylamne T _
previ ous s?tgri epT?%llg "ﬁ@‘fa §¢! ESimsIuion Wit susthylsge ichiogde/methanah i B8t iharmbime; UV
sol ution (10 f¢teelign): 288 respectively) was hydrogenated (40 psi; 154 ny
of 5% pal | adi um 0”“@51‘2@@5%"1?' yst) for 2 hours. The catal yst was filtered,
and the filtrate was concentrated in vacuo, yielding the title conpound
(421 ng, 74%yiel d)gﬁaé a colorless gum 15 TLC Rf (silica gel plates;
selution wi th et hy(mmasebl orbdgk B0 MkoxE: & o4 ool i BFisolrY o SRL S L O™
. 38. %z 308 ifwffl% ) St.g.g 1 .
1Y Uoro-pyrimidin-2-yl)-amine

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.



7S,9aS -cis 2 5-fluoro-benzo disoxazol-3 | -octah dro- rido 1,2-a razin-7-
I - 20 methyl J-(5-fluoro-p md|n2yl)amneToasqut|on | e
conpound fromthe previ méstep (421 ng, 1.4 mol) i ) 9(‘3;\5&1%&(105

di et hyl f or, 3 m) odi um carbonate (293 ny, Z. mml and

2-chl or o- SW%J%gzé pyrimdine (183 ng, 1.4 mmol) were added. GHEB*PRYAE - on
m xture was heated at 100C for 18 hours. Mater (35 m) was added, and the
resulting solution was extracted with three 30 mM 25 portions of rrethyl ene
chl oride. The conbi ned organic extracts were, in turn, extracted with
water (30 m ), dried (anhydrous sodium sulfate), and concentrated in vacuo
to yield (648 ng). Flash chromatographxapipigye entire sanple (silica gel,
47-61 mcron nmesh; elution with nethandl/methylene chloride = 2.5:97.5 in
vol une) aff orded th@&%ﬂ@%@aamdps{dxm3Y|1)3%15medm:§oa3Rmcy[Amzte

anor phous sol i BhgSayRution with 30

nmet hanol / net h ): 0.30. M5 mz 401 (M1).
Free base 13C NMVR (2tom! MHz, CDCI 3) 8 161. 7, 160.9, 160.1, 159.5, 157.6,
153.4, 151.4, 146.8 5:3951!etl4&1a§suﬁfomgl]&1032 516 j

107.7, 60.8 577 : 2 6.1, 254 Pp 5
2003 WO 00153922899 B/ O/ F rEXAI\/PLE 5 7S 9asS - S- 2- BENZO d
1SOXAZQOL- 3- YL CITI’AH\@BR& &%Rbl@@d]so%ﬂorao S,9a8)-cis-3-yl-octahydro-pyridof1,2-alpyrazin-7-

acia 2 ZzYL?Y.EMinZ 'SP TBRLAE demer

amlg% 619 ;er4g4 m;fgxlf)siﬁ methy?enesc%Ioride
pyrido[ 1, 2- a] #84 mii metangdulietyhshiorids (296 1T 6.8ammblT@adatdld C fhé P@dmfﬂ;aﬂéﬁ@éﬁ of

7S, 9aS -ci s- 3yl 188 Z 1

3.5 mml) and 1t ﬂl%%é%ﬁ%g%ﬁhg%tﬂ 1§/u?q8¥c§|.ré éoﬂm% b|c¥aﬁb}qng r(lee(Q@ Hllﬂbr-[l(h é'eacéi%b

m ), met hales MHgRYES H18D B¥!1agied ity gethylege gﬂml(?ﬂ MSTlmj@redmc Friech wag ini tom, was

stirred for bﬁréﬂd’dlﬂltﬁ&a@f {tod 34 A &H%H&)hbrf& My BrodO20A R AR, SRHIcHRentrated
bi car bonat e (40 m xture was then extracte Wi th

met hyl ene chl 6"r'fa(‘j%3 14 'ﬁ'ﬁ'“%hf?ﬁeﬁ?g‘PBP'gfa(ﬁP%‘ﬂ@ﬁ3@1“5@) 8348 a"PRr @urn,  extract ed
with water (two SOMﬁmlpaﬁﬁ(mnB) dried (anhydrous sodium sulfate), and

concentrated in v yielding the title conpound (quantitative yi eI d) as
an anber oil. M 66 (I\/Hrl) St ep 2 20 7(S 9aS) cis- A2| dormet hyI
benzo[ d] i $8xazof - 3{RA2aEN g g R 9 itiof# .@-afm nst| ng

of the mesylate pr mdﬂﬁhre%nsﬁshﬁg Err tﬁé/ h@k'ﬁatéfpﬁdauétjof Eé &ew&rs%té’ﬁ”(?'zb 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.



and sodium azide (455 ng, 7.0 mmol) in N,Ndinethylformamde (7.5 nm) was
stirred and heated atgy5C for 18 hours. \Water (5Qum ) was adglggy, <psHdst he
resul tiing solution waigextracted with three 40 ortions of nethylene
chloride. Jpaoseapi ned organic extracts 25 were, In turn, exHa ﬁﬂ"'wth
water (40 m ), dried (anhydrous sodium sulfate), and concentrate in -
vacuo, yielding an anorphous solid (1.35-88-. Flash chromatography of the
entire sanple (silica gel, 47-61 mcron mesh; elution with nethyl ene

chl oride/methanol = 95.5:0.5 in volune) afforded the title conmpound (680
ng, 62%yield) as a colorless oil. TLC Rf (silica gel plates; elution with
met hanol / gt hyl enqﬂ§n,yzo;fg7g@+ﬂ 1:99 in volune;, W detecti on) 30 0.55. M5
mz 313 (M+l). Ste 9a5 -cis- 2-Benno d isoxazol - f -octah dro-
rido 3 ,2-a razi n-§?§f£‘l - methylamne 35 The title corrpound fromthe

previ ous step (68Q7919as)%is

™ respectively), Was hydrog
my of 5% paI R 20%¥bhon cat al yst) for 2 hours. The catal yst was
removed by fil tra‘b|ammlutlﬁoﬁfdmﬁtrea;bmmrﬂffrohh& ;ﬁrle\lnénrsasﬁe@ (12(50 Mg@pma]foi‘)wn‘iﬂd t he

itl d | ph lid., 20
August 2003 AR RBiveaeah LG s35oRus ThiingFs AighPaii 3 phoromrigsdie
7S, 9aS - ci s- (S0Bp fzomaol} wereazdyled.3 Thé weltttiadad devacﬂonrmdmrelw& e agited gt-12btet h |

9 ;:Om( gb” r%gfclr'@'ﬂb&@ ngté’r (ﬁ@ln‘ﬂtd:é%rhdgfed ta*ﬂﬁ trfefr%%%ﬁ]%gmﬁ)#g\g%ﬁ %ﬁ%‘c{[eg%ttﬁ]thergé ous

car bonat e ( 148mhgprtiops ot ﬁ;\‘?ﬁ‘bfbc"',‘%ﬁ'@m Hec Ahe copjredrargiiniseextrf@Oweng, inQur, extradtdd wer e

added. The Wedth watet (4064l), LESL ehARlirdlisXbHilG sWRte)! SR NEALSHd 3 vakd0% adofd arl 8
hour s. V\gger ﬁ%‘%‘ %ﬁ/vas added, and the resulting solution was extracted
r 5hierE mg

with th rt'i ons of net hyl ene chl ori de. The conbi ned organic
extracts were, in turn, extracted with water (40 m ), dried (anhydrous

sodi um sul fate t i to aff n. 15 oil 48 ) .

FI ash chromat z)gr gﬁqﬂdﬁ:&?&&ﬁgg .‘gnol? ?]re &g%%%ﬁ‘gle (e, gc‘:a gg?m'%c?n @Esr}ne,&ﬁ W'[%

el ution wit hmeW?WF@W@e@ﬁtWP’deﬁﬁétina(nlg'lne):afwdeg the t!weotqnm)mtafaﬁ @radededshe

title corrpoug,qo,gﬁo._.g ngj,d)rdsgs,:@ aBRY, @ngus q@;l}i ?ﬁ e,2§)h té@,?' fdon T‘)mg .
fre hy de = 3™97 in

(silica I ates: elution wth 0 nmet hanol enec ori
%s/ d%ﬁf@@fql @ﬁ&hy epe ghéonde 3:97 in volume; UV detection)”0.72.

MS m/z 365 (M+1).

Free Base 13C NMR (125 MHz, CDCl3) & 164.4, 163.0, 161.8, 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-

vol une;

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).



M5 mz 365 (Mtl). Free Base 13C NWMR (125 MHz, CDCl3) 8 164.4, 163.0, 161.6,
158.5, 129.9. 122.7, 1226, 116.6, 110.9, 110.8, 60, 57. 7Q0§%%%& &% 1,
48.7, 43.6, 33.4, 26. 2 ppm EXAVPLE 6 25 75, ﬂ c s %)

| SOXAZOL- 3- DO 1, 2-a PYRAZIN- 7- YLMETHYL -

5- FLUORO- PVéW 2- YL _AMNE To a solution of the title cEfPBBNPITR step
3, Exanple 5, (200 ng, 0.7 mml) in N N dsnethylformamde (2 m), sodium
carbonate (148 g, 1.4 mmol) and 2-chloro-5- fluoropyrimdine (93 ng, 0.7
mmol ) were added. The well-stirred reaction m xture was then 30 heated at
120C for 18 hours. Water (40 m) was added, and the resulting solution was
extracted th thr 3 I n J Th i hed
organic ex%Mr acts 5\%%‘?&%?ﬁ&ﬁ(ﬁe@g'ﬁ%gﬁwwﬁhﬁégﬂ%q%q*p105?t4i %’H o] ter,
dried (anhydrows, s4xd,urssulfoat e)2.6,angle, 16000 sat,ed.7i 514.1/,38.'8944.9317.8,926§§, an
oil. Flash c Y graphy of the entire sanple (silica gel, 47-61 mcron
mesh; elution w ‘met hyl ene chl ori del nethanol = 97.5:2.5 in vol une)
afforded 35 the title conmpound as a col orEIXMB“LErTDrphous sol i d (56 ng, 21%

yield). TLC R&R@a‘g@ Ngg?_ BéNz’ﬁ

chloride = ‘ }s N 20
August 2083 hFﬁd@RDﬁWMWﬁ\’LB@d EFr ee Base 13C NMR (125 VHz,
CDCI 3) 5 164.4, 16dey 160.1, 153.4, 151.4, 146.0, 145.9, 143.4, 129.9,

( R.S

122.7, 122.6, 116. 9, 57.7, 54.7, 54.1, 48.8, 44.3, 33.3, 26.2,
25.4 ppm EXAMPLE é)—irgquZG gqrgn[d]isoxazol-s—yi 7-methanesulfonylmethyi-octahydro-

(2- BENZQ| d] | SEMATCR~lpyMizir@CTAHYDRO: PYRI DO 12- a) PYRAZI N-7- 10 YLNETHYL

- - (5- FLUORO PYRI M-DI Y, E
(7(R 9aS) -t rans- 2- n%%fbg] t%aérb;%eﬂegl W?—’%Fre%f-m%ot"h‘grm(és'u?afsé'r{gflnﬁ'gfri’(9'i°5¥5'&ef'%§/'dr o-
pyri do[ 1, & a](bgbandisesazng3-ah-2i3cks hasachiehidedH-mekdbd Stalpyrazihe (BN UYibem WE. ( 7R,

9 S t 7 |1ss 3 l ]
210 5 Ry AL ke Mgk ST IR ) IR g € iy o

5,719, 286; i ST 1/%‘8""3 21"@0’) TP f)esv'wnwe@ p‘érﬁ%’s“ch'l d?unreol)( gerent ) |
triethyl ani nQecﬁLibnﬁblly rﬁddedl.4 AfaDh) nﬂrﬂdesn'ﬁ{ehﬂé\%%!ﬂhilémwmo@éﬂ Qinb dRe tdetbnPlas 12

ol ) vere SERENDakhXoAd0et s LR J0s it es,  Lhe oo balh WA repoved.

and the reaction was
i nspect i &9 ( snethyieae gblorltpﬂl anedanoet @650m volurmér 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 extracted with three 70 mi portions of methylene chloride. 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).



20 met hyl ene chloride/ nethanol = 95:5 in volune; uv detection) indicated
conplete reaction. Thegreaction was quenched by addition of &Q‘F{aeugiiddtie
aqueous sodi um bi car b@e (75 m). The reaction xture was then
extracted Wd bod dg ge 50 nl portions of nethylene oride. _Solvent renoval
in vacuo afforded the title compound as a viscous oil (quantiGT4E¥81%72el d),
whi ch was used in the next step wthout fypsther purification 25 Step 2

7R, 9aS trans-7-Azidoneth | -2-benzo d isoxazol--3 I-octah dro rido 1,2- a
razine To a solution of the title conmpound fromthe previous step (4.02 g,
11 mmol) in NN dinethylformamde (25 m ), sodium azide (1.43 g, 22 mmol)

was added, 5and the Stgsul ting 30-reaction mxture was stirred and heated at
70C for 60 hours. \Wte added and the mxture was t hen
extracted with threero~m—po PP denpys pzin-dabi ned

organi ¢ extraftedyigaine i n turn, extract ed W|th wat er. The separat ed organic

t t d d trated
e g1, ol e SFOSLTERY b P Tepaf 100 o Bede omvup <

(silica gel, Hemgthe rﬁr%‘f“dt‘i e K800 BuB.7 DIl aSycrepénpleanat athlper itiRlige sHaNo!
= 99. 25: 0175 pmtatroﬂnwmﬁam@fxfcaarﬁ%@qsb%étott%%O&QW?%J& L?(sg‘w Duyflicg, BB L6, 2

a col orl ess amor phous §%dp 6
e TYFR 9LHor thp Sile QOTBESWE"(') (wagmmmuew as| a @olbeéssdr o-

PCT/ | B99/ 0177422 5g'e8M!
rido 1, 2--a ramomhkals sblis: net hyl am ne An et hanol / net hanol (50 m and 15 ml,
respectl vely) sol uﬂbgﬁ % @{{1«; title conpound fromthe previous step (1. 80
g, 5.75 mmol) was rogen )dat 40 psi, utilizing 5% 10

pal | adi um on- car boﬁ*ﬁ&&t al yst (450 ng) for 1. 5 hours. The catal yst was
filtered, 1and the frld.E8 B | k: ) ffordthetltle
conpound (quantlta rve yierd) S RO PR oI s8Iy @ZnnEYhy 7 287
(M+l). Ste~ el (S =48 - I-octah dro- rido

1,2-a razin-7- |- boutnﬁ flhélﬁtl'eQ: [ n of the
title conpoung { re OHPBGFQ ﬁ%rere brew@m %%@o%"_'a%%o’l 'ﬁi""ﬁ N

S AN A b
di met hyf f or mam d E? ( uﬁ‘? b?i‘ﬁ%i’(‘%‘e( d 22’2 %, 1212'Wﬁﬁ|bl gndaRelchioro~5-
2-chl or o- - 5- ﬂﬂprugrropqme (TB4limge5.T Havbi) Wgre Sidéd. MY Yel@iFrBd ARRA. miliR was then

wel | - stirgeed HesRGtk QRod® &f Y foi@S V\taltﬂ'eer}r??s 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



20 heated at 110C for 18 hours. Water (75 nml) was added, and the resulting
solution was extracted with three 50 mi of nethylene chloridg él'dggzo 3
conbi ned organi c extract re dried (anhydrous sodj sulfatéﬁj, an
concent r at eglpiphyzpaguo to oil (2.8 g). Flash chrom® ography of the
entire sanple (silica get, 47-61 micron mesh, elution with RPPYRE72

chl ori de/ net hanol 97:3 in volune) affordedithe title conmpound (663 ng, 30%
yi el d) as an 25 anorphous colorless solid. TLC Rf (silica gel plates;
elution with nethylene chloride/ nethanol = 97:3 in volunme; UV detection):
0.30. Ms mz 383 (Mrl). Free Base 13C NWR (125 MHZ, CDCI3) 5 164.2, 161. 2,
159.7, 153.%, 151.0, 145.8, 145.6, 129, @AamM£2.5, -122.3, 116.3, 110.7,
60.4, 59.7, 54.4, 53.8, 6.6, 29.2, 28.4 ppm 30 WD 00/39128
231 5 CLAIMS 1. A conpoﬂﬁér%anégl*né?”ﬁefogrp%l a 20 August 2003 PCT/1 B99/ 01772
(1) wherein R, R2, R3 Rnd- R4;are selected, independently, from hydrogen,
(C1-4) alkyl optionallysfsubstituted with fromone to three fluorine
atons, (C,-C4)al koxy optignal 10 tedwith fromone to three
fluorine atons, and (CR? Kkox (C, -IC4) allkyl wherein each of the al kyl
noi eties may optionally be. substrtuted\w t romone to three fluorine
atons; and Xis CHor N or a phar naceut'i‘c\aﬂlﬁ(l pt abl e sal(p) t hereof. 2.

A conpound according to claim1, whereinfhavi sol ute st'erochem stry
15 of (7R, 9aS)-trans or (7S, 9aS)-cis. 3. according to claim|l
that is selected from
(7R, 9aS)-trans-[ 2- (5- Fl uoro-benzo[ d] i soxazol - 3-
,2-a]pyrazin-7- ylmethyl]-(5-fluoro-pyrimidin-2
(7R, 9aS)-trans-[2- (5-Fl uoro-benzo[ d] i soxazol - 3-y
, 2-a] pyrazin-7- 20 ylnmethy!]-pyrimdin-2-yl)-am ng;
(7S5, 9aS)-cis-[2-(5-Fl uoro- per;zo[ dli soxazol - 3-yi - oct ahydr o- pyri do[ 1, 2- a] pyra
zi n-7- yl net hyi - ( B¥FFHORoRpYY iead R? areydejectedi ingspendently, from hydrogen, (C,-C,) alkyl
Optionally substituted with from one to three fiuorine atoms, (C,-C

¢t ahydr o- pyri do[ i
Lne;
ydro- pyrido[ |

«Jalkoxy optionally

10 substituted with from one to three fluorine 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, 9aS)-trans or {78, 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;




(7S,9aS)-cis-(2-Benzo[d]isoxazol -3-yl)-octahydro-pyrido[1l,2-a]pyrazin-7-ylm
ethyl)- pyrimdin-2-yl-amne; 25 0 Auaust 200
(7S,9aS)-cis-(2- Benzom soxazol - 3-yl - oct ahydr o- p.do[l 2- al pyrazin-
thyl)-(5- fluoro n- 2-yi)-am ne;

(7R 9aS) - t raRdY¢%: %enzo[d]lsoxazol 3-yl - oct ahydr o- pyrido[ 1, ZPGTW&’:T’% 7-yl
met hyl )- (5-nethyl -pyrimidin-2-yl)-am ne;

(7S,9aS)-cis-(2-Benzo[d]isoxazol - 3-yl - oct a%ydro pyrido[ 1, 2-a] pyrazin-7-yl ne
thyl)-(5- 30 nethyl-pyrimdin-2-yl)-amne; 20 August 2003 WO 00/ 39128
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(75}9;’1)8) E[’) a][];y( %ﬂ%ﬁ%&ﬂﬁfx’fgwméﬁewd(siﬁge}gryaﬂsvhympmdgmmww-h 7-yl
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(75939 41 5. (;2 S P 8 e Pl 20 At sty Sy 2B BT AT o] py
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(7R 9aS)-trans- (2- (BeBEST)Edib] ezmaa{ tsoiiaz)él 3?1%%9&5 ByriRYf i2d8h e A AL e ngE - 7- Y]
nmet hyl ) - f - pyri am ne;
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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;
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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-



30 ylnmethyl]-pyridin-2-yl)-amne; (7R 9aS)-trans-[2-(5-Fl uoro-be nzo [d]

| soxazol - 3-yl )-octahydro-pyrido[1l, 2-a] pyrazin-7- .
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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



8. A pharmaceutical conposition for treating a disorder or condition

sel ected 25 from hypertension, depression, generalized anxighy, ngg er,
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premature ejacul ation, eating disorders, obesity, chem cal dependenC|es
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conpul siv I'sorder, panic nenory di sorders, Parkinson's
di seases, endodii neAlpedif g etnionin 14 seepion sitadeniaing e ageniziap gffeetive amount
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pr enenstr syndr ndrome, stress inconti nence,

- Tourette' %ff'ﬁd? Ct‘{’? Pt%ﬁ'?ig% rﬁ?réy aW%PgﬂﬁﬁPrger pregondifinm, By BREWatingancer |
chronic  panggiaieutahaigsibeinantdah@adache in a marmal 11. A use of a

serotonin 1A regepto in [..agoni z ct ive
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A phar maceutl cal conposition for treating disorder or condition that can be
treated or pre@knt edPByMAserficaly acgeRlSEHAYE gi ¢ neurotransnission in a

manmal , 20 coppri sh@empéinddf BERkdimEBWdiaal ony accept abl e carrier;
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,



b) a conpound of according to claim1l1; and c) a 5-HT re-uptake inhibitor or
a pharmaceutically acceptable salt thereof; wherein the amough,pkt3ds
active compounds are such that the conbination is 25 effective 1n treating
such disorder or condition. 13. A use of a conmpound according to claim1l
and a 5-HT re-uptake inhibitor or a pharmaceutically acceptable salt
thereof in the manufacture of a nmedicameht for the treatnment of a disorder
or condition by nodul ati ng serotonergic neurotransmssion in a nmamal. 30
14. A pharggead,bfatiohO BB dil fer3 Bl Mhohflat lebdRabRricdNalskb hdagort, HT
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t he manufacture’ or the treat ment di sor
condi t i on cheniset edbpendencies, hglpsiet dresideche, depgreinsi opain, g@%@@heizsaddlaeaaeet y

disorder, JBhARies, rrg:gﬁgw GAUIBAEr, SRS distad! OfR &gobgﬁ%rﬁerlﬁé}ﬂﬁ%ﬁ@/

di sorder, sexual nction, eating disor em ca
dependencﬂ&%as%q Lmd@pnm@atﬂm@@s iYRgpRane®, q¢a¢bellarA|aima ngasts)frdes@alséract

obsesghve dFsQFHé'f'é, Slefetith SPhEBMs BNz oBhRA L §remBRIREY sfhdOMEE iBromyalgia

Par ki nson’
syndrome, stress incontinence, Tourette's syndrome, trichotillomania, kleptomania, male

impotence, cancer, chronic paroxysmal hermicrania and headache in a mammal.
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




di seases, endocrine disorders, vasospasm cerebellar ataxia,
gastrointestinal tract 20 disorders, negative synptoms of schjzg [ﬁﬂba
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phar maceuti cal conposition for treating¥ disorder or condition that can
be treated by nodul ating serotonergic neurotransmission in a nannal
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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





