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5 AZABI CYCLI C 5HT1 RECEPTOR LI GA é
Background of the Invention The ]or esent invention relates to
novel am nonet hyl phenoxymnet hyl / benzi soxazol e substituted azabicyclic

conmpounds, to internmediates for their preparation, to pharmaceutical

conposi ti ons cont ai ni ng them an%&éﬁi&ﬂgﬁ%ﬁo ling !ge conmpounds of

the present®10 invention inclu t agoni sts of

serotonin 1 (5 HTl) receptors, Bapkgpound ofithé inverdibn one or both of the
5-HT1 A and 5- r. e u ar
preventing m gr a| ne, ﬁeeg%fgée'gslﬁvgﬂﬁg’n%'aﬁshtgr §°§%g(E)'r"(ﬁ'gm%ﬁ@e"%meﬁ‘y%\begz'mwe

agonl st or subs@{ntp@g@qbioyghc.cgmpmd%dq termediates for their prepatian éaphafasaenical
Publ i cati on 43&1@@&1&0&%“3&'?@%&’? ar]debethglp meé@ﬁé uséegﬂ%%o;ngo%délokme’ prgént

al koxy, and substituted-1 -
- pi per azi nyP) - ﬁ&%ﬁ?m&!cﬁﬁésse‘ec“"eﬁ@"*s‘s a”"céﬂ%@ﬂ!ﬂﬁ&s ofyserofopin et r(BdiTH b repeptgrsHT 1

agoni sts and awﬁﬂyﬂ‘ﬁn&&ﬂfow offtlﬁzr5 Ay éﬁd@lﬁm&cébftors They Br& (U treating
depressi on, anxi et schi.zo stress and Eur opean

Pat ent Publ i cafi Brr?}’/%“ﬁgg (ﬂlgagf)ug fPreshian a5A ?{Iaﬁ/eqmsqe'?@f vidn a -5 ér agopigt ?C
unsubstit ut ed, antagwhisgeindkcatedd. and net hoxy
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publ i shed $ept dhdxgr 28 hgbeky rebeitged-b{dmpsttiied-tpiperazinyl)-rephthalatesyves Ts

5- HT1 agoni st s, ta ! 20,
publ i shed Januadr%)l;/%lﬁdg 1ggé}ér§éds?earsss lt'n(;1 ﬁ%onﬁt%arr%t%ldp%%%mp& t?eg W%)’g EiTl
agoni sts and awwa!f@m!@r%ss'ownx'efv SChIZOtheE@rQSF}SMdFPament Publ i cat i on 701, 819,
publi shed March 20, ed:§fan Pra%f‘n@ﬁ&héa%ﬂ S dﬁﬁedefshed on ﬁé\i)elfnr&r 2419856 hreterd Al7-

ant agoni sts in cog; nation with ake

d ennon et al . eé’ t §al ?gq?éieﬂ'oxi’f’dl ’(“ith?}iype?ugitltﬁﬁq }‘W%HS’H‘!‘W&‘I’ é‘ﬁ@e%\%z"u')
useful 5-HzZa naphthbnega;nad usETUItSRET 1A ligdniditidrgpelties HT1D Ser ot oni n Recept or s*
Cinical Drug Res, 22, - 1991). 3 d ennon' s
article "Serotonin %ﬁgﬁ%ﬁ?@’? 6\% ?‘ﬁ%@?ﬁ pl’%ﬁdi%ﬁpfegﬁg"z,g' R Eisre ipnaphipgene
Behavi or al Reviezixatived ds 5-8%1 dgonistt3@@pntagoastsr s t o t he phar macol ogi cal effects
associated with '

suppr essi on, th e'?(r:rf)gu %?QH\ o geldﬁE@BBQErzeddj\?}é%%‘lﬂg yﬁecf) rggagrl‘a\?é&@fe hé"rcst S,
sl eep, psychos?%”se@h&f@t @Q°“’§@Gﬂ@z§'§?99ﬁ'5tsnausea emesi s, Al zhei mer' s

di sease, Pagkinson' §urgpe%ﬁ@§@nﬁﬂ.@hdéﬁm 1A Qﬁ@rbuﬁlusﬂédslﬂ%ﬁ 20,3996, refers to the ul¥bd d

Pat ent lica n WD 95 ublis 1995, refers to the
use of Qpp g‘Bﬁlﬁ@%&&ﬂ”&amﬁwqﬁg‘dﬁF?{%ﬁ"Pa@WW'\an5 5759 FPF&"GA(‘WP%Lgom st to

treat CONS d| sor der SGIennon & i efas t6l @ Pricttdsy-0M-pipe aatyd nagiishishd ds & Yisefll ST

ost o aumat cRBRY 3L Bt 5 5 MRk B respila s o, BRIRAL"DS, SOALEL,

bulima nervosG991?ar ki nson's di sease, tardive dyskinesias, endocrine

di sorders 4§ suche?ﬁ%%psrwé %&&Bﬁn%@éz'aaorszvaémaﬁnanc&ﬂﬁ&? INfedls@ohoe Ly the

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

serotonin receptors including appetite suppression, thermoregulation,
cardiovascularfhypotensive effects, sleep, psychosis, anxiety, depression, nausea, emesis,
Alzheimer's disease, Parkinson's disease and Huntington's disease.

35 World Patent Application WO 95/31988, published November 30, 1995, 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 phobias,
obsessive-compulsive disorder, post-traumatic stress disorder, memory disorders, anorexia
nervosa and bulimia nervosa, Parkinson's disease, tardive dyskinesias, endocrine disorders

40 such as hyperprolactinaemia, vasospasm (particularly in the cerebral vasculature) and



- 2- 5 hypertensi on, disorders of the gastrointestinal tract where,

changes in notility and secretion are involved, as well

dysf unct i onWO 99/52907 G Maura et al., J. Neurochem 66 (l%)sr@ég&%g
(1996), have stated that admi ni strati on2f agonists selective for

5- HT1A receptors or for both 5-HTI A and 5-HT1D receptors m ght
represent a great inprovenent in the treatnent of human cerebel | ar ataxi as,
10 a multifaceted syndrome for which no established therapy is avail able.
Eur opean P&t ehypergpsiong disprgers g dhegpstroipetinglotrachwirgrg gaanoes '"1'99%'% ydgsegrefion

thi azi ne and gre invoivel A3V B9 kéxu8 dysfuhctiat.i ves which are clainmed to be useful
for the treatnent of cataractf.

Summary of the | nv&htMaya et ak, J. Neurochem,. 68 {do3P3-P0R, {1396} hove staled it
conpounds of tabminfstationl o agonists selective fdres-iHT1ALfeceptors or for both 5-HWArand r6-Rf ey r ] ,
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(derr]-Cerr])a ?Z%Fﬁ #r’??rﬁ ﬂuﬂhcﬁﬁ%%géri,?ﬁ, gm%@\(éd_ Ught'y! éersttzg\raEg}? and

fluorine atons, an

r- ) I errj-derr]
wherei n each dfiomerehaiingdarivatypewhighargglpingdite Bmﬁe}/‘gb opthedrgpisient ef calgragist h 20
fromone to three fluorine atons; Summary of the Id&htion
-CHerr]-O(Jerr]-Cerr]) alkyl wheréin the alkyl, noi ety can be straight
or branched; T%LpreSL'Zt'WP"‘&f‘i@atgﬁﬂ[“«%’PP‘jﬂﬁi%Hrige]fﬁf"&’?] wherein R err] and
Rl err] are independently selZzcted from hydrogen and straight or
branched (Cerr]-Cerr])al kyl) or Rerr] and R err], together
with the nitrogen to which t , forma saturated 25 four
menber ed nonocyclic ring or ur at edj or ungaaturat ed nonaromatic five to
seven
w N N ()]
l\/N Z 0
R4
3
15 R

wherein R?, 'R, and Z are selected, independently, from hydrogen, halo (e.g., chloro,”
fluoro, bromo or iodo), (C,-C,) alkyl optionally substituted with from one to three fluorine
atoms, (C,-C,)alkoxy optionally substituted with from one to three fluorine atoms, and (C;-
C,)alkoxy-(C,-C,)alkyl wherein each of the alkyl moieties may optionally be substituted with

20 from one to three fluorine atoms;

W is -CH,-0-(C,-C;) alkyl wherein the alkyl moiety can be straight or branched;

or W is -CH,NR'R? wherein R' and R? are independently selected from hydrogen and

straight or branched (C,-Cg)alkyl;
or R! and R?, together with the nitrogen to which they are attached, form a saturated
- 25 four membered monocyclic ring or a saturated or unsaturated nonaromatic five to seven
membered monocyclic ring or a saturated or unsaturated nonaromatic seven to ten membered
bicyclic ring which may optionally contain one or two heteroatoms in addition to the nitrogen of
NR'R?, wherein said heteroatoms are independently selected from oxygen, nitrogen and
sulfur, and wherein from one to three of the ring carbon atoms, or one of the ring nitrogen
30 atoms, may optionally and independently be substituted with straight or branched (C,-C,)
alky), straight or branched (C,-Cg) alkoxy, straight or branched (C,-C,) alkyl-(C,-C;) cycloalkyl,
hydroxy, amino, cyano, halo, aryl-(straight or branched (C,-C;) alkyl) or heteroaryl-(straight or



menbered nonqcyclic ring or a saturated or unsaturated nonaromatic seven to
ten menber edyo 99529091 Cyclic ring which may optionally contai rpceigofiboss 0
het eroatons in addition to the nitrogen of a3 NR{err]R[err], wherein_

sai d heteroatons are independently selected from oxygen, nitrogen and

sul fur, and wherein from one to three of the ring carbon atons, or one of
the ring nitrogen at ons, may opt| onal ly and i ndependently be

:?P Z;[ :\:]L?t gfb \é“rﬂggnhc ?('z‘ % a@ l) h@ ‘i-{'%ﬁh %rsre]ec% gr:foFrL%henp %\P aghthﬁ gnd said
(Jerr]-derr ]')etemaq}l is (S@[eékﬁ]fmq @xazPlyl c%oesamm Itlyazolyl isothiazolyl cfurary), pwradaiyh,
cyano, halo, %y)fbly|§ftétfébi9lhttrl%lyprtﬁi@@qeﬁln iddzbifl "Pyranfi! rpb)az@rirlkyr{d%lyprlsomdolyl

het eroaryl - (strai ght
- 3- 5  briYfERYgcitnefiny, pyrigingt and)eyEmigipy) | wherein said aryl is sel ected

from phenyl and napblﬂwhh(é pravisb tﬁétludany ring forM&d WW e ﬁteu%QJaﬁ‘BE 88 ofean one

oxazol yl, 0oXxazo azo yrazol yl,

pyrrol yl, E(zt ré{‘fo%ﬂyp MZ({}Y)}'\E“" il gﬁ L‘?ldﬁ‘ix&ai'lﬁ‘?’% a"‘WP%&'l ﬁ¥ﬂ”° APRz9 v |,
i ndol ylj i ISOI nalkylayrino moiety bopdedadeetylto amy i frl@pwowh ,atofhy ahdl () b rﬁ@@arbon that is
pyrim di ny

r
NR[err]Rlerr]: do(" a‘f b? rr']dg‘r:'(tao anometp"gncgﬁb‘)}? 0 %gﬁ& afﬂf"a c)r(ip%@ys E’Eg’("[#ﬁd (b)
t here can be rmamnlpmwatamloommtedgkmMI kyl, cyano, amino or

al kyl am no noi et 0

ri n)g; car bon tlhat yl SB!%%QS% ﬁ%&%ﬁﬁ&@& ot {p]% ; !a i?%% tﬁt%:sgr aoﬁgg]m(jggr?g‘p%part
of an aron®?i csterperfjemigalcanfigerationsiefinaged &R, 9aS '@t%aaid%ﬁ‘m(ygen at om or

ring nitrogen atom gxamples of specific embotfREMESs tAE |r98rﬁ|taﬁ’rafeeﬂe %ﬂmﬂgleglﬁ dohad &€
formula | are E\g%gre’ havi n the absolute 15 st ereochem cal coOn guratl on

defined as 7R ”ﬂ%ﬂ‘fé S pharnaseyiticayy accepialle salts: Exanpl es of
speci fi c enbodi rrent(3R;9fas)tthh§1J{mfae(ﬂtﬁltmfb-liHneo{a]hexd‘zﬂld WMdchBydrepyiageinads of
the formula | qnd th.;I ﬁ: a.lly acceptabl e salts:

(7R, 9as) - t r ansHRYeENL {'?eé?'gxy 'af)eg DB

| isox azol - 32¢1 I) oct a(f?lRﬂaspyarns-dqﬁ-ﬂuaro—benzo[d]|soxazol 3-yl)-7-(3-morphohn-4-

al pyrazin-7-y - pen

(7R, 9aS) - trans’@%ﬁ%ﬁgﬁsﬁ” }’c‘gfygﬁo'%r&é ﬁp%rave) 7- ( 3- nor phol i n- 4-
yl met hyl ph_enoxy met hiy8.pasiciseiRiper d-fBeniofilipdxaz@-3 o] pythezmire)-ethyi]-6-methyl-
(7S, 9as) - ¢i s- Lyisdridinda- y?r% th?xy} benﬁ\}l -azetidin- 3~ol

-12- (Benzo[ d] | soxazo -am no) - et hyl ] - 6- net hyl -
pi peri di n-3-yl met ho(>'('ﬁPaﬁ)etfﬁﬂ??)(‘-‘*'&@efprbGFZ?{CIBSQ#ZOH-Y') 7-(3-pyrrolidin-1-yimethyl-

(7R, 9aS) - tﬁ@“%t%n&x?vmﬁhyl%&arﬁ%zp%&h' @ggﬁgﬂ{e 3- yI ) 7 (3 pyr roI | d| n-1
-yl met hyl - 25 phenox % %ﬂ _,y razi
(7S, 9aS)-ci s- 2- Benz‘@ﬁ% )s‘iﬁSz V4 z°@1'i?i" zpl-3-¢- d?TPVES‘I’"P'BﬂrVJ"_“Let V“Phem"ymethy')
-yl et hyl - pherwahwb-lpyﬁdb-n \2-a]pyrazifét ahydro pyrido-[1 ,2- a] pyra2| ne;
(7S,9aS)-cis-1 -[ 3- oxa dro
, 2-a] pyrazin-7- & 9§B$) #@)5? %ﬁ?@fﬁxﬁ# %éﬂ ‘?‘%ﬂ%ﬁ o-gy zﬁp
(7R, 9aS) - t r ansyleti@yFbaneyllpyrimtidine didios oxazol - 3-yi ) - 7- ( 3- pyrrol i d| n- 1-y| met hy
I - PEEnOXy et Hiklok s I3 B ERBNS befRldlisoxaz B B 733 bikfolidin-1-yimethyl-
phenoxymethyl)-octahydropyrido[1,2-a]pyrazine;
(78,9a8S)-cis-2-Benzo[d]isoxazol-3-yl-7-(2-methyl-5-pyrrolidin-1-yimethyl-
phenoxymethyi)-octahydro-pyrido[1,2-a)pyrazine;
(78,9a8)-cis-2-Benzo[d]isoxazol-3-yl-7-(3-methoxy-5-pyrrolidin-1-yimethyl-
35 phenoxymethyl)-octahydro-pyridof1,2-ajpyrazine;
(78,9a8S)-cis-2-Benzod}isoxazol-3-yl-7-(4-chloro-3-pyrrolidin-1-yimethyl-
phenoxymethyl)-octahydro-pyrido{1,2-a)pyrazine;
(7S,9a8)-cis-2-Benzold]isoxazol-3-yl-7-(4-pyrrolidin-1-yimethyl-phenoxymethyl)-
octahydro-pyridoj1,2-alpyrazine;



(7S,9aS)-cis-2-Benzo[d]isoxazol -3-yl-7-(2-met hyl -5-pyrrolidin-I -yl nethyl-
phenoxynet h - ydr o- pyri dol , 2-a] pyrazine;

(7S,9aS)-ci &é?%@;[ d] i soxazol - 3-yl - 7- ( 3- net hoxy-5-pyrrolidi lFlc IIB9§/I°0457hyI -
35 phenoxynet hyl ) - oct ahydr o- pyri do( 1, 2- ajpy$a2|ne

(7S,9aS)-ci s-2-Benzol d] i soxazol -3-yl -7-(4-chloro-3-pyrrolidin-1 -yl nethyl-
phenoxynet hyl) - oct ahydr o- pyrido(l 2- al pyr azi ne;

{y ot hyl < fhenoxyndl Rty -zl znxww-%éFx%&mﬁﬁvl?éiawwa%aa@-?-w- vo

99/ 52907 octahydro-pyrido[1,2-a]pyrazine; -4- 5

(7S,9aS)-cis-7-(3

-yl net hyl - phenoxymas(f %‘%%5%'%' %'ZBSTZ(? d:ssog%{;)%-g-lyl-%ptaqydro pyrido[1:2-8 13%““6'"3 pyri do[ 1

, 2- a] pyr azi ne;ylmethoxy)-benzyl}-cyciopropylimethyl-amine;

(789aS) cis-[3-(2- E in-7-
y1 et hoxy) - beLzyI(] ?5@ %Lér?%i Eﬁﬁ%m.l‘oxg‘zo‘t' 5 ypﬁfsa(@ﬁgt%xw&hﬂ‘ﬂ@rr&ld% 1ARRRAE

(7S, 9aS) - c1%- PheeeyBEHYI- %QS?MQTGTWB“‘% 2'?"’{"32"0@ met hoxymet hyl - pyrrolidin- 1- yI m
ethyl)- 10  pheno s%h@»l&d [3C(QJB§ iSoxBydl-B§Pdctandddlidaz 28 yrazm-?-
(7S,9aS)-cis-[ 3- (2 enzo{l soxa ol - 3-yl - oct ahydr o- pyri do[ 2-a] pyrazin-7-
yl met hoxy) - be ey EPSRYsHHFeRrRpyHmmine;

(7|S 9aﬁ) . ci ﬁ 2- Benz@Bﬂ}aS)saséa-Beﬂ!zoﬁﬂlstﬁioé—G&hpw wygblllcfh ﬂryl;nethyl-phenoxymethyl)-

-yl nmet hy pen ctahydro-pyridol[1 aj pyrazine; 1 5
(7S, 9aS) - ci s- ez ﬁﬁ"@b&&%’aﬂﬁ _7-[3- (4- et hyl - pi per azi n- 1-yl net hyl ) -
phenoxynet ¥l ] - oct aﬁﬁ@a&)—wZ-Bdm{olld]ls@caaql -By-aB-(desthyl-piperazin-1-yimethyl)-
(7S,9aS)-cis-| . ahydro-pyrido[1l ,2-a] pyrazin-7-
yl met hoxy) - ben‘gh)? %yﬁ%?'gh%ﬂy?%my§amra%é (7S,9a8) - ci s- 1

C[3- (2-Benzo[ d] i sox&B&rSEkeis(3:-(3BenzojdipexapshiiviestahydrosyegolisR-glpyrezin=7- 20

yl met hoxy) - bengykthosy Bérﬁw @vcran&ypémme

(7S,9aS)-cis-2- Benzoé |soxazo‘ - 7- (2 @}/ b rrolidin-1
yl et hyl ) - e et M A T
(7S, 9aS) - cps- 2yhBetha>qﬂ-dénzslpmmﬂdm-3-oyl 7-[3-(2,5-dinethyl -pyrrolidin-1
-yl met hyl) - PERRYY HEL RLh o 6 A0 327 02! by 8yl A Sled§ry- 2°

(7S,9aS)-cis-1
- [ 3- ( 2- Benzo[ diptesosyawetiyl-@tapydropyrideicR-apysgzineio[ 1, 2- a] pyr azi n- 7-

yl met hoxy) - benzyl ] - Blérdaggb@brtb%nz"'b[cﬁrs&!éa%laa-yw 3-42,5-digeth |-py£r<?|ﬁin9ﬁ§9né{ﬁhﬁ'i
-[3-(2-Benzo[ d] i soxazol - dr o- py & ¥pyra2| n--7-
yl met hoxy) - be nE’Sﬂ"PXVﬂWWVBPP'BhW'@VHFd“ 2-a]pyrazme
(7S, 9aS) - cps- [ 3- (2 Beuas)- 6&41q@&mholémsykazem-ﬁlwﬁhyur@wﬂddp[21a1pﬁaz'a*i-nyr azin-7-
30 yl met hoxyg: met?\gx% BanyE -pyrro |Xme-§ T dlo?
(7S,9aS)-cis-1-[3-(2-Benzol[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-benzyl}-pyrrolidin-3-ol;
(78,9a8)-cis-[3-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido{1,2-a]pyrazin-7-
30 ylmethoxy)-benzyll-isobutyi-amine;
(78,9aS)-cis-Benzo[d]isoxazol-3-yl-methyl-{2-[2-methyl-5-(2-morpholin-4-yimethyl-
phenoxymethyl)-piperidin-1-yl]-ethyl}-amine;
(7S.,9aS)-cis-2-Benzo[d]isoxazol-3-yl-7-(2-pyrrolidin-1-yimethyl-phenoxymethyl)-
octahydro-pyridol[1,2-a)pyrazine;
35 (7S,9aS)-cis-2-Benzo[d}isoxazol-3-yl-7-(4-morpholin-4-yimethyl-phenoxymethyl)-
octahydro-pyrido[1,2-a]pyrazine;
(7S,9aS)-cis-2-Benzo[d]isoxazol-3-yl-7-(4-pyrrolidin-1-yimethyl-phenoxymethyl)-
octahydro-pyridol[1,2-alpyrazine;
(7R,9a8)-trans-2-(7-Fluoro-benzo[d}isoxazol-3-yl)-7-(3-pyrrolidin-1-yimethyl-
40  phenoxymethyl)-octahydro-pyrido[1,2-a]pyrazine;



(7S, 9aS).- ci s- Benzo[ d] i soxazol - 3-yi - net hyl - {2-[ 2- et hyl - 5- (2- nor phol i n-4-yl m

~ethyl - ) thyl)-piperidin-1 -yi]-ethyl }-anine;
(7S,9aS)-ci s-vg@gée}%gﬁ] i soxazol -3-yl-7-(2-pyrrolidin-1 PCT/IB99/00457

~ -yl met hyl - phenoxynet hyl ) - oct ahydr o- pyr"rsdol [1,2-a] pyrazine; 35
(7S,9aS)-ci s-2-Benzo[ dl i soxazol - 3-yl - 7- (4- nor phol i n- 4- yl met hyl - phenoxynet hy
) - oct ahydro-pyrido[1 ,2-a] pyrazine;

(75,928 ot 5 2 Ben gl Rle Sidbgrb SRR AL E Birpigy ety

(7R, 9a9) - trans-pﬂer(oxyrﬁéthub)ramabmq-pfrd]amQeanwzazines yl)-7-(3-pyrrolidin-1
lmethyl - 40 PhARes R \e 7 BbAOBHBaBHELH N7 35 BRNERA Sty

(7R, 9aS) - t r ans-Pherogyrratibrastahydio-oyridpi! 2eaipyrazine3- y| ) - 7- (3- pyrrol i di n- 1-yl net hy

| - h t
(7R 95) - Lrane. 2 (6. h g e (R BH b tortzci e ety 6 oRGhare pypstys,
-yl et hyl - 10 a]pyf%’@ﬂd&'??fmxbﬂyqef‘z %ﬂﬁ;iw@f’@*}rzifﬂoiﬁnf ang- a] pyr azi ne;

(7R 9aS)-trans- 3- (Hi@eéﬁﬁhﬁ@(ﬁnb&%@&ﬁd iseRARTRY)-R Fa\l%& o&ﬁﬁt\ﬁﬂyng&ﬁdopfr' do[ 1

-,2- 10 a ra net hq - 3-aza- bicyc nonane and

(7R 9aS) t]rg%s)’%‘e(qyz)ﬁ%%?‘ %Mz"ﬂa@]qr W&%@a@ygﬁzwz? [ 3- G s- oct ahydr o-i soi nd
O|t : f yl n;;?] hé |chqm?m?wnmt v Birlehts Cbtttm)fdélﬂm@ﬁ]é @?[ fllaulnowﬁngabw;foaﬂdsn&dme f

er speofic odi d;tn ra'sthlﬂ(vempkagg e the foll owi ng conpounds o

t he for T RACRESE 1BV> accept abl e salts: 15
(7S, 9aS) -t régns- 2- (5(?3 Qaa)framz’fﬁdfluﬂm Bme{nhﬂoxéi{:yd yl)-’l?-?z(-@rrprjmrr-owhﬁihph 1-yl net hy
| - pheno -a] pyrazi ne;
(7S, 9aS) - trans%%&%’qu) ﬁ%fzofpgf'&é é‘?’g'?i'% yl)-7-(3-pyrrolidin-1-yl nethy
| - phenoxynet Kig: ?asd@?@ﬁ-ﬁrtﬁ-@ﬂqsybem{dnsozam}:pylB-aia-mrolidm 1-ylmethyl-

(7S, 9aS) - t r ans pReroryrh& ;gctalq b 9 | 3-yl)-7- (3 pyrrolidin-1
-yl met hyl - 20 i pk?gy ) Wgﬂgtalh dro- {j);rel dol pyr azi ne;

|, 2-a]
(7S, 9aS) - trans- 2- Be gﬁﬁ HratsZipoietypenzoldliqosazel3-yihT3ipyiioldin-1-yimethyl-
(¥:Qmst ggll - }me2@ggﬂwmmmy_))-octahydro-pmab[ajz;@gyyegzwr| do[ 1l , 2-a] pyrazine;
, 9aS) - ci s- 2- Benz iS0xazol -
-yl et hyl - phenoxyne?#j%ﬁ'%a"sggge'gffﬁég? f)g-gg?-i(%mm\dl@-&ngylﬁp%ymgtgyl)
(7S 9aS) - t r ans-oltaliysird-pynide[t.2{aipymeaiel] | soxazol - 3-yl ) -7-(2-norphol i n-4-yl net hyl
henoxymnet h
(7S 9aS) IOt ransy2 (SWIB géﬁ%@'}lé%o [@ié?%agggsiydl f@apyf}%ﬁ{dng VSE’""F’SH qof%m%h{)f nmet hyl
- phenox Paemea-pyrideft aﬁ'hlfaélnﬁyrl do[1 , 2-a] pyrazi ne;
25 (75,9a8)-trans-2-(5- Fluoro-benzo[d]lsoxazol -3-yl)-7-(2-morpholin-4-yimethyi-

phenoxymethyi)-octahydro-pyrido[1,2-a]pyrazine;
(78,9a8)-trans-2-(5-Fluoro-benzo[d}isoxazol-3-yl)-7-(4-morpholin-4-yimethyl-
phenoxymethyl)-octahydro-pyrido[1,2-a)pyrazine;
(7R, 8aS)-trans-2-(2-Methoxy-benzo{d])isoxazol-3-yl)-7-(3-pyrrolidin-1-yimethyl-
30  phenoxymethyl)-octahydro-pyrido[1,2-a)pyrazine;
(78,9a8)-cis-2-(5-Methoxy-benzo[d]isoxazol-3-yl)-7-(3-pyrrolidin-1-ylimethyl-
phenoxymethyl)-octahydro-pyrido[1,2-alpyrazine;
(7R,9a8)-trans-2-(5-Fluoro-benzo[d}isoxazol-3-y1)-7-(3-(2-methoxymethyl-pyrrolidin-1-
yimethyl-phenoxymethyl)-octahydro-pyrido[1,2-ajpyrazine;
35 (7R,9a8)-trans-2-(5-Fluoro-benzo[d]isoxazol-3-yl)-7-{3-(2-methoxymethyl-pyrrolidin-1-
yimethyl-phenoxymethyl)-octahydro-pyridof1,2-a)pyrazine;
(7R, 9aS)-trans-2-(5-Fluoro-benzo[d]isoxazol-3-yl)-7-[3-(2-methoxymethyl-piperidin-1-
yimethyl-phenoxymethyf)-octahydro-pyrido[1,2-alpyrazine; and.
(7R ,8a8)-trans-2-(5-Fluoro-benzo[dJisoxazol-3-yl)-7-[3-(3-methoxymethyi-piperidin-1-
40  yimethyl)-phenoxymethyl}-octahydro-pyrido[1,2-a).
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(7R, 9a8) -trans- 2- (5- Fl uor o- benzodj i soxazol - 3-y1) - 7- (3-(2- et hoxynet hyl - pyrr
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treating a agoragﬁo%?{ qgélalf_}f hobi2 ré% t§ rﬁ’d"e 5’?&% %stftr{'aﬁ’rﬂ%tgyﬂr%‘éé SRk, avoidant

depre55|on ( €ssi 0 tent epression in
Par ki nson' s mﬁogﬁms disgrden Wﬂl%cuﬁ'ﬂ“&ﬁéﬁﬁgoﬁs‘ﬂ@ﬁ égﬁi Gorexia nervosa and

subsyndronal gyRRHeABEd) Cobes! &\%ﬁi.&mepQ%haéssce_gp aHdlctloﬁ§ ﬁfélddh@l Y6288, heroin,
pedi atri c depression, ssi.on, epi sode jon,

(rj ecurrent ;e;ﬁ@@%ﬂag‘fa' E'S?qnﬁ aﬂi?%’?;?’ E@H@@ﬂ glgster rlf%fﬁ“@%s’f“&??’” Rpﬁéle'"ﬂ?é Ftum
epreSS| 0] disvabd, dbkese qisvnder, heon

soci al phobi a and sb e?;g’ %% :ds?;?gn: t r:sé:?ory dlsorM(@g %veg?a:jant
personal ity Q?W%?'s rﬁ‘?’% (98 ?3@&?95‘% 'V% tc(llﬁg )gi e°r"§" ‘?;Péase £S¢exi a
nervosa and dementiuiniRarkinsor's dissasg, neubwltlc-ywuaahemkmbnidEpemtbedm dyski(esips),

addi ctions to, &ggotlhsor&e%: 3 E’Qrg th&BBIaQﬁnaemxa) %Sﬁggﬂr@b{t}@ularl In %i Ofpetiigl d

benzodlazeplne , clust ralne, paln
di sease, obsesstyaiureh Wp@b%‘!a(/ etaﬁﬁsgﬂsaentestwa'ﬂra?t G'F%f d¢a éFVO'WQ%ﬁ i§ d?‘d'&ty s

(e.g denmengi agng t kive ne6Ssch Fehenbubl Gpforhd, \Brofgalgiane
(ARCD)), Par klnns%er?reslafgngidgslesgynw scnOhrat i p m'd@ e

neurol epti c- i HIHCEE: SHPSi ﬁ%ﬁﬂf‘é’ﬁ?’aﬁﬂ”‘ﬁ?ﬁd?‘o‘gﬁ’gﬁ ”‘?5’8@?’5‘?5"3 "%Sm%a'f‘lﬁo@a]l%ne
di sorders (eg:n’fw@ﬁdsqoroahmt(_g_aemam)ceu Whg Ccaprirdoma), (¢heorid parbeysingl hemittasia and

cer ebr al neHaechd ég‘stsﬁé.a 4 WP LRI {f&@&;@ el g%lfé?%bﬁf%ﬂ.%n tcmgﬁsmg

di.sorders (in anges cretion)
synpt oms of sehiamowiirefrai @mppum&!e erraiulaslchH om,rmammaﬂmp@itaiﬂle Salt thereof -

syndr ore, 2§ tr @f?ﬁ%tl\}er]ﬁ; f?ggnhﬁlgu%%aso;ﬁg%r%ﬁ(ﬁhoﬁ and 8 gﬁé}ﬂﬁceuﬁlééuf Q@ée'piab@ EBfieR.

kl ept omani tence, cancer ) carci_noma),
chronic par oxys nal T%meé?'!id”"&"%{’rﬁ‘da'“ re'ate%@aﬂaﬁ?f@a?%@%ccf’ﬁ‘f’%ﬁ' i P UeAe8 & ar

di sorders) i nd@orﬂ@rmmbnduibhalﬁarcaxbby traatd! BR od @ALINg sefotohgrgic neurot@nsnaisgianih aof a
conmpound of the fo[rrul

effective in MPEYR é"f‘?ﬁ%% a&”@@ﬁa‘ﬁ"%%%%’?\aﬁ“?‘i‘%r??éﬁcgg'tgg%aorfﬁr@%é’ﬂ?mgalq(?f 2
accept abl e caphdrsceutically acceptable salflthereqf; effestive in ineating sush disiosdter ordopdition and aa
phar naceu%bcalpharmgpe%ﬁ&aﬁly g&e{;ﬁﬁletc'faﬁi@; ' Egan?ples of such disorders and conditions are those
enumerated in the preceding paragraph.
The present invention also relates to a method for treating 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, depression in infertile women, pediatric depression, major depression, single
episode depression, recurrent depression, child abuse induced depression, and post partum
depression), generalized anxiety disordef, phobias (e.g., agoraphobia, social phobia and
simple phobias), postiraumatic 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, phenobarbital, nicotine and



 di sorder: or condition that can be treated by nodul ating serotonergic

- neur ot ransm 3wbotys39e7 a manmal , preferably a human, conp ];(_T;‘J(ﬂgw@dqm

- amount of a conpound of the fornula 1, or a phar maceuti ca

acceptabl e salt thereof, effective in treating such disorder or condltlon
and a 30 phar rraceutical |y acceptable carrier. Exanples of such disorders
~and conditions are those enunerated in the precedi ng paragraph.

The present 4 n‘b%ﬂi 29 t reating.a disorder. or
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depressmn ininfertile wonen ediatric ressi on, nmj or
single edi28nrany djspeses r'wlem'ewweémarwm@e ) ﬁard-vm Ayskingsian).ceridactineed

depr essi on andiigefdsts (ﬁtwﬁbrprolactlnadﬁm %§dsﬁ§9m (;ﬁﬁi&@lé? inZRél c@r@ﬁn‘a?&é@culature)
di sorder, bi a bi a, cj al
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premat ur e negétive syragtoras of seampncend; fremesstraal (spndiome, mﬂeﬁﬁ&gna SRS dtrédd |
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di sease, Obsessvhfﬁevascular dlsomfgzst | gﬁéﬁ\ Sp(?éfgrgsly PR géﬁp?ns‘gg agi"}ﬂs &ng to a

di sorders (e enentia, armm

cognitive detl |'?R§“’P%\R(CDFF" oPFHe ﬁgiifﬁe@ a:n gf@mgf (aeccynpountbwéme: foriula 1, or a
Par ki nson’ s di %ﬁ@ﬁr%cetﬂi@él&%&@étéﬁé 'sQI@W&f P@EK ﬁsn§@é%i|v°erqr@'ﬂgatfng glcﬂedlsorder or
dyski nesi as), endqo]crl ne di sorders ( hyperprolactin

vasospasm ( par t9€ Y% |y in the cerebral vascul ature), 10 cerebel | ar

ataxi a, gastroint estThealesertaventidh a6 Fiftés 16 laMyetod |f6i@'e9th1§%9ﬁe%rdeﬂombh&l{ldrﬁtb{atand
secreti On) enl a, Prenenstr

syndrone, fibr ocr?f/angl 2l eld;/)ﬁ'd'?% tﬁggfé?rgé’gerg'c "e”PF‘?{I‘?B‘I‘?FPHé'?\@emaWE'r afefegatly a
syndrone, t24 cHwumah,| emprisiag ad«hawptemmmaamammblanlnﬁpmwmma treati@@sEn amount of €
(associated  CRRolBidr VR 1 SMofmb L i RRepchiT 1 Bed Pl SRENERn,
conpri si ng admnitieRingsuemgsarder gr gopditionmamral i n need of such treatment an

anount of a conpoundrn@fprédagt HABH Bisd relfiés B a pharmaMﬂﬁﬁE&é (}BﬁlfJ)rytreatrn a

acceptable salt _thereof, that is effective in treating suc | sorder O
condi ti on. disorder or congifign sielected) fromyeaRsnsin: a?%’EPSF’E'I‘ 4e.85 depressignein eaeceror

treating a 28 sqiatits, Odefessnt iid NPArkiRdon's patlen%anp&%@nyb&@&blednfbﬂéﬂﬁmddé'pl%fsﬁl&g
ser ot oner gl C ne ﬁg/t r.ansm SS

conprising admAPEPEPTRFYR °3'a%ﬂ?%‘?ss'f’%8f§a£ Nl '”é’ﬂfﬁ'ﬁ'etm&ff‘n%erﬂa"&rf'e&%ﬂ?ﬂ of
a conpoumogjaf deplessibrorsinglea efisode rdeprepdiar, meaveraiiti ml'dssﬁomccrﬁ@taahﬂeennatﬁieﬁ

thereof, that ig,QffiGctd nﬁepdsp partum de ere 4 de Oc{ertg(}nn%nafo

The present i nvention al'so relrat es h'reg&&hagrraceu |ca
treating a agor@phabiag pciah Phekid @nd Fm'esmob'eﬁ)edoﬁtraynﬁhwseﬂss etisdrame, avoidant

depr essi on %0e9;pefiBRAIBS disfer] PrefPRFe bjaculation, eating disorders (e.g.. anorexia nervosa and
bulimia nervosa), obesity, chemical dependencies (e.g., addictions to alcohol, cocaine, heroin,

phenobarbital, nicofine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's
disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g., dementia,
amnestic disorders, and age-related cognitive decline (ARCD)), Parkinson's diseases (eg.,
35 dementia in Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias),
endocrine disorders (e.9., 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, Tourette’s syndrome, trichotillomania, kleptomania, male

40 impotence, cancer (e.g., small cell lung carcinoma), chronic paroxysmal hemicrania and



25 patients, depression in Parkinson's patients, postnyocardial

I nfarction I on, subsyndromal synptomatic depr esghRes/e04s?
depressi on WH’%??@?U | e wonen, pediatric dep essi on, maj or

depression, single episode depression, recurrent depression child abuse

I nduced depression, and post partum depression), generalized anxiety
di sorder, phobias (e.g. agor aphobi a, social phobia and sinple

phobi as), posttrau t| C st dr one yoi dant r

di sorder, gr e’f‘ﬁi‘f’%ﬁh 33‘6‘?}?‘%‘0’ rbY?SX‘Hﬂ'tq(')sﬁbdeEﬁ?g‘o? W@W@aépreferﬁi‘h%&éwn c%'BFr’r{%‘ a
and bul lénsaromarnvmaécepmbmtawmmmerr'ag:ahzmemtimerinemt(ergaamhtmn 4Bs to
al cohol, cocal netor @P{?g?r@ngnegfggtwggﬁ{aﬁ&a&@& éowﬁ'a?@nte'ﬂ%ﬁu %qdorapharmaceutlcally

benzodi azepi n€E§P che rain
di sease, obs_ears:eptablesawmrewfmdm WQMWUC&MPQBP@!)WG@F menory di sorders
(eg., dementia, gﬁ?&ﬁ tlﬁ\fénl?nséﬁodleefa?es Byl pﬁ‘&ﬁlaééﬂlé’él REmBEXIIdh b feiRg ! N€ -

(ARCD)), Parki nson s I Seases lhg denentia in Parkinson's disease,
neur ol ept i1@- | ﬁiéﬂlé@@"ﬁﬂﬁ’%l"ﬁé‘éﬂﬁl"é @ Heated, by meduigfing I?PW&‘P@@““”“”“@?F&R%W ne

di sorders (e. BnammBVP ARhin &R BN )smg\/aﬁm&ﬁﬁ WA rédeptof arﬂaldoaleny or agdriiﬁng
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syndrone, stress | cont| nence, Tourette's syndrome, trichotillomania,

kI ept omani a, ABAeR'ai8 Cafifty ot ence, cancer ( small cell lung carcinomm),
chronic pasoxys mal The presertrinantiondalso relates t\@ Bethed & Treating a disorder or condition

- 8- B %\gg&&e frérﬁ%%?&*{eﬂgl&g d%rreps@ﬂa lcﬁerpréébléﬁ if&dnedr bdtiedts "EpPRIon in

preferably a onin receptor antagoni zi ng or
agoni zi ng ef f @etkingen'waragtients. @?s"'EYO%’F’@E dﬁ?rﬁt'%‘DdeP’ess‘qnec%'B‘EVGF’mHﬁ{ SYBRPTRG

effective amoyplresspin, @eﬁr@émulﬂ%f@rfhlet \h@nér\orp@lﬁbtﬁc Jdept@ﬁs@\ Wb?drnmﬁéé*submadﬂgje
acceptabl e salt thereof, and a pharmageutj cal e.carr

The present | r%"é?ﬁei Qﬂﬁ“‘é?'g’b '?"é’f"ﬁ tAepregsion, ﬁ‘?@rﬁj?ﬁ%eeﬂg‘i'c@glde@ﬁﬁ%’s F?‘i\ B?ft pgpum
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serotonerglc neur ot r ansm ssi.on I f a n,
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conpound  of habikad Ubddicibhs/ t&(‘a%ﬁ&labbcﬁ n'éa|hbrom
t hereof, and é‘egﬁ% naé%&?u "ﬂva' e accgn’% le carrjer '

present i nventrhempbarbig: pigqtige é@alPﬁf’zad‘ﬁ?P‘ﬁ?ﬁi ‘f"dﬁterthfeé%ﬁcr‘?ld“'ﬁraﬂ‘ﬁs‘?ﬁ"a&’Zh8'F"ers
condition 25 dise3&d, %s&&g‘vé eamdrwm‘mlpéﬂw dikpie, SAérmuty (dBgrdedse(eigs iementia, n

o e e o R, A 950 RO s e i

depressi on i n deffeatid Ih|REerBmE$‘IdIS$35d.I reurdlepticipguced patsinsoningg emd '@Eﬁiﬁeé%!smmlas)
single e n, SyaRUPE defsbrdged
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phobi as (eg a@cu!q.ﬂhr@b icerebeligt ptakia.pgpskeintesdingl tract d'“’%?’?qﬂf'\é""m%maa%s in motility
posttraunmagd C Sy &aretic)NREdRINR smnga&tscﬁ%pﬁ%@ Ipteynedstaﬁr éﬁfdrom*eemumhayangna

dysfunction premat ure ej acul ati gn eatin [ ore
n)ér vosa and f)uqiyinﬁqogle stress m%:ontmence Tourétte’s syndt%me %nchotelllomargla,g kIe&omanla male

KC‘U

impotence, cancer {(e.g., small cell lung carcinoma), chronic paroxysmal hemicrania and
headache (associated with vascular disorders) in a mammal, preferably a human, comprising
administering to a mammal requiring such treatment a serotoninn 1A receptor antagonizing or
35 agonizing effective amount, or a serotonin 1D receptor antagonizing effective amount, of a

compound of the formula 1 or a pharmaceutically acceptable salt thereof.

The present invention also relates to a method for treating a disorder or condition that.
can be treated by modulating serotonergic neurotransmission in a mammal, preferably a
human, comprising administering to a mammal requiring such treatment a serotonin 1A

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



nervosa),, obesity, chem cal dependencies (e.g, addictions to al cohol,
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invention also relates to or treating | sorder or con
t hat can t'l?eg'?'lt‘r ?f”@@k%y‘qﬁ’ﬁﬂﬁlaé& FW@ el e d’ﬁ@P’QF‘E’" e fifestive iz featteowch n a

mamal , pr ef er disbmercor 26hditioh.uman, conpri sing adm ni stering to a mamal

r irin htr
equ g such t eat'I'ﬂgpresent invention also relates to a method for treating a disorder or condition that
can be treated by modulating serotonergic neurotransmission in a mammal, preferably a
30  human, comprising administering to said mammal requiring such treatment:

a) a 5-HT1A agonist or antagonist or a pharmaceutically acceptable sait thereof;
and
b) a 5-HT1D antagonist of formula | or a pharmaceutically acceptable salt
thereof;
35 wherein the amounts of each active compound (i.e., the 5-HT1A agonist or antagonist

and the 5-HT1D antagonist) are such that the combination is effective in treating such
disorder or condition.
The present invention also relates to a pharmaceutical composition for treating a
disorder or condition that can be treated by modulating serotonergic neurotransmission in a
40 mammal, preferably a human, comprising:



a) a conpound of the formula 1, defined above, or a phar maceut'i cally

accept abl e salt thereof; and b) a 5- e
i nhi bitor, WP&¥%h y sertraline, or a pharmaceutically l_gc’g@dg%?ggl e

salt ther eof; 25 wherein the anoui®s of the active conpounds
(i.e., the corrpound of formula I and t he 5-HT re-uptake inhibitor)
are such that the conmbination is effective in treating such di sor der
or condition. The present invention alsg relates to

! ] ) t hod
for treatifng a di s®r dera HHTHHREANSE &Entageist or a pharmageufically P‘é‘&?‘@ﬁ'eﬁﬁlﬂhggmpo
nmodul ati ng sgpgtonergi c neurotransm ssion in a mamal, preferably a 30

hunan. ane e . :
B a5 E A agdh st ”% it baguriPutl of i Rd et T RATY SRR PR 34 o)
t her eof ; therédt:; b) a 5-HT1D antagonist of formula I or a

phar maceut i cal | y ac]_' a%oér% Bf(each actn‘;%ﬁ&n?p%twg the 5-HT1A %grom%r%hﬁﬁl 5

anounts of each acvf npound ant ago

and the 5tHTlanD taeltSdg'Blrﬂ snt)agtmrsté aracdvch Haet theheora@mima% |e®‘ﬁcW% "Eaf"‘Fé‘é!‘Bl sHshin
treating suchyc qer ofloR@tiger ©r condition. The present

i nvention also relates to a pharmaceuti cal S|t|on for treatin

di sorder or condi tThininyesdien alge rektes fodhg BEP"E??C lly a¢5enigbleccis ?ﬂ‘?@'?‘bgﬂts of

neur ot r ansm sii ednpdinds GFormulEAMBREmpIBE 6ff pheaviciutidallyHkBehtableddaid dduitiog salts of

WO 99/ 52907
PCT/ | B99/ 0045the compounds of formula | are the salts of hydrochloric acid, p-toluenesulfonic acid, fumailﬁ

S ¢ abl 15 ?‘l')d cnrt]rlcaacﬁl- sldcini aftgiomaﬂdyllmcuankahgeud,sl‘tydmbrmnqaacid,mho&hbmq:amd y

acceptabl e salt ther . - ant.agoni st
of fornula I Pthgweﬁwg:pwgggutfrt% r;f“"f} melate, fiaipidoy Qdfnc ad g?{ﬂ%nﬂ E80

wher ei n the anmount bnieds ebewisa ddicatedcloetrsmribialg’, ae usedt hpeeits.- Wllmség@m ayorgyy

ant agoni st 10y, ?diﬁ: 5-HT1 D antagoni st) are such that the conbi natlon
is effective |n reatl ng such di sorder or condition

i nvention al so rel Holess phepvine jpelisetadhcibat P "alpy"s @8 cyed bireseing may andth"?'QWr

salts of 50 prahéHRd P BPEENSHY Rby handB btiight afck gk Aietds pdweNTas Grtntiosl dny
acceptabl e acid addition salts of the conpounds of formula I are the

salts of hydrS’f?f\‘F'BP'F?,esam d, p-toluenesulfonic acid, fumaric 15 acid,
citric acid, succu mh@te@mu“deatmam @glused heneid, refersita cevensind,, alleyielingb inbiitiog & d,

h h
8| O;p ‘ glr :ngﬁc probress of, or pre gntﬁlg‘%ﬁfﬁgo?tgﬂe F[ &)ﬁ&l%n d}B MR Ehdh 8 ébphégal)%rﬁ’or more

ot her wi se i ndisywuiterds oft such cendition prfliserderg g ha S%@} “Westrmeny’. ap Hé‘?‘h'ﬁfé%""f rFf&EﬁtB the
chloro, 25 apt ?%tvﬁ& %s "‘t%ﬁng is defined immediately above.

The compounds of formula | may have optical centers and therefore may occur in
different enantiomeric configurations. The invention includes all enantiomers, diastereomers,
and other stereoisomers of such compounds of formula |, as well as racemic and other
mixtures thereof.

30 The present invention also relates to all radiolabelled forms of the compounds of the
formula |. Preferred radiolabelled compounds of formula 1 are those wherein the radiolabels
are selected from as 3H, ''C, %C, *F, '? and '®I. Such radiolabelled compounds are useful
as research and diagnostic tools in metabolism pharmacokinetics studies and in binding
assays in both animals and man.

35 "Modulating serotonergic neurotransmission,” as used herein, refers to increasing or
improving, or decreésing or retarding the neuronal process whereby serotonin is released by
a pre-synaptic cell upon excitation and crosses the synapse to stimulate or inhibit the post-
synaptic cell.

"Chemical dependency," as used herein, means an abnormal craving or desire for, or

40 an addiction to a drug. Such drugs are generally administered to the affected individual by



" Unl ess qgtherwise indicated, the term"alkyl", as used herein, may be
strai ght, 20w éyfapgyhed or cyclic, and may include straight apgrgyglobssr
Th

noi eties as well as branched and cycliq noi eti es. e
term"treatnent”, as used herein, refers to ?éVersing, al l evi ating,
inhibiting the progress of, or preventing the disorder or condition
to which such term applies, or one or nore synpt ons of such condition

or disordery T, rm." . sed herein, refers to the 25  act
of treati ng? aés}%/"c{f(raea '?t%éﬁﬁéégggé?q"ﬁ@%m#?ﬂ%‘ﬁpg‘[‘%PS?"§Br80t8fa?' nasal or by inhalation.T, o
conpounds of fBramples of chajicdh dependericies deatalia by tree metbodshus itief priegentrinyerdion @re | N
di fferent enand,arRinkies GAUidoHM! %&tfﬂgscoclﬂg llzé?%?’ HeRlbdrbitel, Uk Shedbddinzepines :
enanti onmers, diastereoners, and of Nér stereol Somers of suéh eonpounds
of formula 1, @G.wWéaliumadragdemeasiy.c "Rieating: & ehemical depenidendyi’eas usmsk besein, means
The present i n%ﬁﬁﬂgwﬂaﬂﬂvﬁﬁngﬁbﬁa?indeﬁcﬁ| | radiolabelled forms of the
conpounds 36 t he formul a Preferred radiol abel | ed cogounds of

formul a | e t hoseSSEP®i n t he r 44F-6FktE4sdichlorophenylris?. 3 ditetighyctio-Nimeativhs 3H,

11C, 14C, 18F, nabAdalemanine] 26 luseSefein Badi tak aherhita dorfREPOMMGSCIARRY tRebibwing

as research angnp'ggppstic tools in netabol i sm pharmacoki netics studies and
i n bi ndi ng u §é@%ain both animals and man. 35 "Modul ati ng
serotonergi c neurotransnission,” as used NHO#,n, refers to increasing or

. inproving, or decreasing or retarding thelneuronal process whereby
serotonin is rel eased by ap ic ceglt upon excitation and
crosses the synapse to stinulate o t he post- synaptic cell
"Chem cal dependency," as used hers g an abnormal craving or desire
for, or 40 an addiction to a drug.” Suchi drugs are generally adm ni stered
to the affected individual by any of a variety of neans of
adm ni stration, including oral, parentega ~Nnasal or by inhalation.
Exanpl es of chem cal dependenci es treatablelby t he net hods of the present

invention are dependenci es on al colygls 'coti ne, cocai ne, heroin,
phenol bar bi tol, and benzodi azepi nes (eg,”Vval ium (trademark)).
"Treating a chem cal dependency," as usedCherein, neans reduci ng or
al l eviating such dependency. 10 Sertraline, (1

S-cis)-4-(3,4- & Yynthevivip Hem"b%d_-iflUP@P@,taiestF@tfaﬂaﬁﬁmiﬂﬁl\ass‘enWbPﬁzer Inc. Sertraline
napht hal enagi ngaraaiokities ugﬁﬁleds%nmdép%sél}h‘%m Grorecti® ageHk Bantli® G b bR el

and the follown structural fornula .
[err] treatment of depression, chemical dependencies, anxiety obsessive compulsive disorders,

phobias, panic disorder, post fraumatic stress disorder, and premature ejaculation.
This invention also relates to compounds of the formula

T 7

9a
N (©)

L

20  wherein the stereochemistry is either (7R, 2aS)-trans or (7S, 9aS)-cis;
T is selected from HOCH,-, HC(=0)-, H,CO,SOCH,-, -CH,NR'R? straight or
branched (C,-Cg)alkoxy, and

V4 CO,(C,-C,)alkyl

SN

wherein Z is defined as in the definition of compounds of the formula I; and



[ ERR] Its synthesis is described in United States Patent 4,536,518,

assigned tq Pfizer_Inc. Sertraline 15 hydrochl oride is use 08457
ant i depress%ﬂt”lgﬁ 7 anor ecti ¢ agent, and is aJ‘I so useful in thie’EJMﬁ)9c9

treatment of depression, chem cal dependenci g's, anxi ety obsessive

conpul sive di sorders, phobi as, panic disorder, post traumatic stress
di sorder, and premature ejacul ation. This invention al so

rel ates to conpounds of the forpnula . _

[ERR| 205 whor ei WeeREcte? Evm BudkessnstiHipeyereny puns pRYngRefompans o (75
9aS) -ci s; Tis selected from HOCH2-, HC(=0) -, H3CO2SOCH2-,

- CH2NR1R2, straight or branched (J erl\rl] - err])al koxy, and

Z [err] —~ S0 [err]
wherein Z is defined as in the definidi of yconpounds of the formula 1;
and WO 99/ 52907 : 5

-12- 6 Vis selected from ) gen, t - but oxycar bonyl, groups

having the formul a

wherein R® and R* are selected, independently, from hydrogen, chloro, fluoro, methyl and
methoxy, and groups having the formula

‘§<C,/N~MM~OH

RS R4
10 '
wherein R® and R* are defined as above and the oximino moiety may be syn, anti, or a mixture
of syn and anti isomers.
Such compounds are useful in the synthesis of compounds of the formula 1.
Examples of specific compounds of the formula G are the following:
15 7R,8a8)-trans-7-(3-methoxycarbonylphenoxymethyl)-octahydro-pyrido-1,2-
' aJpyrazine-2-carboxylic acid tert-butyi ester;
(7R,9a8)-trans-7-(3-hydroxymethylphenoxymethyl)-octahydro-pyrido-[1,2-a]pyrazine-
" 2-carboxylic acid tert-butyl ester;
(7R,9aS)-trans-7-(3-pyrrolidin-1-ylmethyl-phenoxymethyl)-octahydro-pyrido[1 ,2-
20 alpyrazine-2-carboxylic acid tert-butyl ester;
(7R,9a8)-trans-3~(3-pyrrolidin-1-yimethyl-phenoxymethyl)-octahydro-quinazolizine
dihydrochloride and mineral bis-salts thereof;
(7R.9aS)-trans-[{2-(5-fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido-1,2-alpyrazin-7-
yl]-methanol;
25 (7S,9aS)-trans-3-[2-(5-fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy]-benzoic acid methyl ester;
(7R,9aS)-trans-{3-[2-(5-fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1,2-a]pyrazin-
7-yimethoxy]-phenyl}-methanol;
(7R,9aS)-trans-{3-[2-(5-fluoro-benzo[d]isoxazol-3-yl }-octahydro-pyrido[1,2-a]pyrazin-

30 7-yimethoxyl-phenyi}-methanol methane sulfonate;



[err] . wherein R err] and R err] are sel ected, independently, from

hydr ogen, chwgglfa;oyuoro, met hyl and met hoxy, and groupZP(IE? Vlob/dodshe

formul a [err] :glnereln Rl er]an err] are
defined as above and the oxim no noiety may bE syn, anti, or a mxture

of syn and anti isoners. Such conpounds are useful in the
synt hesi s of conpounds of the forrrul a 1. : Exanpl es of specific

7R 8a8) - ahs- 7 (> REP RO AP TBT I B B TS e aRyAsp BUSp T ARl

a) pyrazi ne- 2- (mcdmmyﬂclamdwi-lmm ester; but yl ester;

(7R 9as)-t rans-7- ( 3(7&%%) 3%@35—@{1}8 M&Nﬁ?ﬁ%&meﬁ%&"iw&ﬂﬂ pBXIr dmc_lp yde;hyl}-

, 2-a] pyrazi ne- ster
(7R, 9aS) - t r angméthyl-garpgimic et twtrbutyl ester;

-yl met hyl - phenoxyme(tygggg) &&%—é@éﬂ&&[ﬁ]@)ﬁa&g@ﬂ octghydr%opyndoﬁ 2-alpyrazin-7-ylmethoxy)-

a] pyrazi ne- 2-car boxyl i c ‘aci t-buty
(7R 9aS) - t #nshegzqicagi metay! Pﬂ?fm 1 ,
-yl met hyl - phenoxy”QV@EEQ)-&C[%@BQ’{Z@MFB&M?SWH&@H@ro-pyndo[1 Sidpeipenl ori de and
m neral bis-salts there
(7R, 9aS) - transll’[‘?h‘(’%m’]eﬂm'ﬂetmkol d] i soxazol - 3-yl ) - oct ahydr o- pyri do- 1

, 2-a] pyrazin-7- (78 9§1$)}cvsﬂem%fdlls%zol—:i-yl-octahydro-pyndo[1 ,2-a)-pyrazin-7-

(7S 9aS)-trans d] | soxazol - 3-yl ) -oct ahydro-pyridol 1, 2-a
| pyr azi n- 7- it %’é“’t”ﬁ%?( 'é)‘BS‘ﬁQS'F ‘acid nethyl ester;

(7R, 9aS) - t t&ans- { 3- [(ZS,QSS)FdJa:[éJr(Z}BmBﬂn{odz}zioﬁ&xlax:tahydﬁe-pjv@e[oQta}ﬁyyaﬁne?-pyri do[ 1

, 2-a] pyrazi n- - phenyl } - met hanol ;
(7R 9aS)-trans ]mi‘tmf’%y %I"gfﬁ%ﬁo enzo[ d] i soxazol - 3-y-) - oct ahydr o- pyri do[ 1, 2-
alpyrazin- 30  7-(fBSedrisnd Bensnldiispxazohdyivadehiorpmetuirbesanymgival-ectahydro-

pyrido[1,2-alpyrazine;
(7S,9a8)-cis-2-{1-[2-(Benzo[d]isoxazol-3-yl-methyl-amino)-ethyl}-6-methyl-piperidin-
20  3-yImethoxy}-benzonifrile;
(7S,9aS-{2-{5-(2-Aminomethyl-phenoxymethyl)-2-methyl-piperidin-1-yl}-ethyl }-
benzo[d]isoxazol-3-yl-methyl-amine;
(7S,9a8S)-cis-4-(2-Benzo[d]isoxazol-3-yi-octahydro-pyrido[1,2-a]pyrazin-7-yimethoxy)-
benzonitrile;
25 (7S,9a8S)-cis-4-(2-Benzo|d}isoxazol-3-yl-octahydro-pyrido-1,2-a]pyrazin-7-ylmethoxy)-
benzylamine;
(7S,9a8S)-cis-[2-(5-fluoro-benzo[d}isoxazol-3-yl)-octahydro-pyridol[1,2-a)pyrazin-7-yi]-
methanol;
(78,9aS)-cis-2-(5-fluoro-benzofd]isoxazol-3-yl)-octahydro-pyridolf1,2-a]pyrazine-7-
30 carboxaldehyde;
(7R,9aS)-trans-2-(5-fluoro-benzojfd)isoxazol-3-yl)-octahydro-pyridol[1,2-a}pyrazin-7-
carboxaldehyde;
(7R,9a8)-trans-[2-(5-fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyridol[1,2-a]pyrazin-7-
yl]-methanol and; and
35 (7R,9aS)-trans-methanesulfonic acid-2-(5-fluoro-benzo[djisoxazol-3-yi)-octahydro-pyridol[1,2-
alpyrazin-7-yl-ester,



-13- 5 . ;
(7S, 9aS) -cig-7-( 3- et hoxycar bonyl - phenoxynet hyl) - oct ahydr o- pyird ] pyr
azi ne- W9.93é$98g§y| ic acid tert-butyl eshgr; ﬁ;d/00357a_
(7S,9aS)-cis-{2-[5-(3-hydroxynet hyl - phenoxynet hyl ) - 2- net hyl - pi peridin-1
-yethyl) - met hyl -carbam c acid tert-butyl ester;

(7S, 9aS) -ci s-3-(2-Benzo[ d]i soxazol - 3-yl - oct ahydro- pyrido[ 1

, 2-a] pyrazi n-7-yl net hoxy)- 10 b nz i g acid nmeth J ester; |
(7S,9aS)-d?s-[3-(2-Benzofd]isoxaz§E—§§ﬁ¥§8§gﬂhgé@%ﬁg$éﬂéo[i , 2-a] pyrazi n-7-

yl met hoxy) - pheny! | esmyiduad0bf, the formuta | may be prepared according to the following reaction

(7, 929) o1 > 34 Ra Lo SLILkSP* PRtks nthaddhalNl, 9,221, 4RI, 2 w8l s 7

yl met hoxy) bers8

(7S, 9aS) - ci s- §trictut Benuad HindDindheteagtion ischemes #pd discyspion ihet follow aneRsdgiined.- 7-
yInethoxy)-phgﬂ%é]-nethanol

(7S, 9aS) - ci s- 2-Bénzof d] i soxazol - 3-yl - 7- (4-chl or onet hyl - phenoxynet hyl ) - oct ah
ydr o- pyrido[1l ,2-a] pyrazine; (7S,9aS)-cis-2- (1 :
-(2-(Benzo[ d] i soxazol - 3-yl - net hyl - am no) - et hyl - 6- et hyl - pi perl di n- 20

3-yl net hoxy}-benzonitrile;
(7S,9aS-{2-[5-(2- Am nonet hyl - phenoxynet hyl ) - 2- net hyl - pi peridin-1

-yl J-ethyl }- benzo[ d] i soxazol - 3-yl - net hyl - am ne;
(7S,9aS)-c/s-4-(2-Benzo[ d] i soxazol - 3-yi - oct ahydr o- pyri do[
, 2-a] pyrazin-7-yl met hoxy) - benzonitrile; 25

(7S, 9aS)-ci s-4-(2-Benzo[d]isoxazol - 3-yi - oct ahydro- pyri do-1, 2-al pyrazin-7-yl
nmet hoxy) - benzyl am ne;

(7S,9aS)-cis-[2-(5-fluoro-benzo[djisoxazol -3-yl)-octahydro-pyridol[1,2-a] py
razin-7-yl]- met hanol ; _
(7S,9aS)-cis-2-(5-fl uoro-benzo[ d]i soxazol -3-yl)-octahydro-pyridol[1

, 2-aJpyrazine-7- 30 car boxal dehyde;

(7R, 9aS)-trans-2-(5-fl uoro-benzo[d]isoxazol - 3-yl ) -oct ahydr o- pyri dol f

|, 2-a] pyrazin-7- car boxal dehyde;
(7R 9aS)-trans-[2-(5-fluoro-benzo[d]isoxazol -3-yl)-octahydro-pyridol[1
, 2-a] pyrazin-7- yi ] - met hanol and; and 35

(7R, 9aS)-trans-net hanesul foni c
aci d- 2- (5-fl uoro-benzo[d]i soxazol - 3-yl ) -oct ahydro-pyridol[1,2-
al pyrazin-7-yl-ester. WO 99/ 52907

i



-14- .5 . Det ai |l ed Description of the Invention
Conmpounds of wdwe4eg7ul a | nmay be prepared according to the f95+3%%%@“7
’ 21 TJ

reaction schemes and discussion. Unless otherw se indicate
V, Rerr], Rerr], Rerr] and Rerr] and Structural fornmulas | and Gin
t he reaction schenes and di scussion that follow are as defined above.
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5 SCHEME 4 CONTINUED
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Schenes 1-7_ il ate net hods of preparing conpounds of the )
Schene | |I‘ivhsg%)#§(’és a nmet hod of preparing conmpounds of the F%?Wé&f%

havi ng the (7R 9aS)-trans stereocheni 3¥y. Referring to Schene 1, the
compound forrmula It is conbi ned with the conpound of formula IH,
under M tsunobu coupling conditions, in the presence of

tri phenyl phosphi ne and a conmpound of the forrmula RO2CN=NCO2R (1V), wherein
10 Ris fethyl or ethyl, to formthe coddEM8Cof fornula V. (See 0.

M t sunobu, Synthesis, | (1981)). Suitable solventsgior this reaction
i ncl ude tetrahydrofuran (IHF), other ethers and al otqr bon sol vents,
with TH F being preferred® fhis reaction is genersd @pndu ted at a
tenperature from gt IN\oom enperature to abaog err or about 1 to
about 24 hour s% | preferably conduct eo about 50[err]C for

o]

about 4 to 18 15 Reduction of the cpnmpound of forrmula V
yi el ds the conpoundfof forrmula VI. This redygti on can be acconplished
using lithium alumd&um hydride as the reducing ageht, in a sol vent

selected from diethyl ether and otherdialkyl ethérs
ether, at a tenp ture fromabout -5[err]C tojabouf room

temperature, for abou t @2dBbut 18 hours. The conpound of
formula VI can then b rted into the conpound of NbrmMa VIl 20 by

reacting it with nethan®sul Mpnyl chloride, in the preseh;:;/ f a,{,ert@qry
am ne base such as %LI’/I hyl am ne (TEA), in nethyle chtygri de or
anot her hal ocar bon sol ve a tenperature f rom about -S[GFZJ]C to
about roomtenperature, for a period of about 10 minutes to _abds hour s.
Reaction of the resulti(®) conpound of formula VII with aR;o pourld of the
formul a HNR[err] Rl err], wherein Rlerr] and R err],™togethetr with the
nitrogen to which they are attached, nmay forma 25 ring, as depBcted in
Schenme 1, yields the correspondi ng conmpound having forrmula Vil.
Typically, this reaction is carried out in THF, N, N-di nethyl formam de (DW)
or acetonitrile, or ture of two or nore or thel foregoing

ef er abl YX)%I et hyl

aRAX
P4
fro

sol vents, at a tenperatire about room tenperature to about
1000C, for a period O 1\420 _About 18 hours. The conpound of formul a
Vill is then depZ0TE d t ormthe hydrochloric acid addition salt of the

correspondi ng
o

I’I,' 7
.

N R*



30 compound of formula I X. This can be acconplished using anhydrous

hydr ochl ori c %igg,#ghlpl ) in diethyl ether, another dial k)ﬁmﬁhpﬂmgf a

hal ocar bon sol vent "at about roomtenperature._This reaction can.al so

be carried out w thout a sol vent using trifl @®Ffoacetic acid, in which case

t he bitrifluoroacetic acid addition salt is fornmed. This reaction is

generally run fromabout 2 to about 18 hours. 35 The

desi red correspondi ng conpound of formula égggﬁgg be fornmed by reacting the

conmpound of forrmula I X fromthe foregoing n wth the appropriate

conmpound of fornule¥1 X, wherein Rerrland RR@r] are as defined above
conpo

in the definition unds of the formula 1,

1, 8-di azabi cycl of 5.\  P-dec-7-ene (DBU). This { (s typically
conducted in pyridine a tenperature from apout [500C to about 11
ODC, for a period of 0 : 90/ 52907

-32- 5 illwstrates an al t er nat eNnet Rpd of Nraki ng
conpounds of the formul @ |- 74 ;ﬁenring to Schene |2, tfhe ardng

material of formula 11 i rotl\ect ¢d using the conditi
reactants descri bed above for t eparation of conpounds of

| X, to formthe di hydr ochl{g acid or ditrifluoroacetic g ddition
salt of the resulting conmpound ¥} ¥4 mul a Xl . Reaction of R

resul ting conpound of fornula Xl [,/n"8he presence of an organicégase310
such as DBU, with the conpound oRforml a X yi el ds the correspohdi ng
conpound of formula Xl The conpound of POAul a Xl

produced in the foregoing’gﬁhction is then reacted wtlh
3- hydr oxybenzoic acid nethyl ester (111), in the presgnce of

tri phenyl phosphi ne and a conpound of the formula|RO[err]CN = NCJ err] R
(I'V), wherein Ris nethyl or ethyl, using the 15 reaqtion conditions

descri bed above for the preparation of conpounds of tﬁe formula V, to

formthe correspondi ng conmpound of fornmula Xl Il, which is then reduced, to
formthe correspondi ng conpound of formula XlV. The reduction can be
acconpl i shed uskﬂg lithium al um num hydride as the reducing agent, in
a sol vent sel ect form THF, diethyl ether and ot her di al kyl et hers,
preferably THF, EL

enperature from about -50C to]about room 20

.5 to about 18 hours. /Ju,7 The conpound of
90 t he ToOrT T co undfof fprnul a XV in
conversion of the conmpound af fofpala VI into
whi ch ===y LIRystrated in Sche i

of formula --a canLLBg SO A
fromthe correspondi ng conp esformula XV and 25 t\lapp oprffate
conpound of fornula HNR R2, Nwherern RR and R2, t oget her with the/mw=Krogen
to which the are attached, na§3forn1a ring, as depicted in Sche i
t he procedures descri bed above for converting the conpound
VI1 into a conpound of thinfornula Vill. o 3

XX

tenperature, for aljout
XIVis then converfed i
a manner anal ogous t/“t h
t hat of formula VI,
above. The desired final




Scheme 3 illustrates the preparation of conpounds of the fornula.l having

the (7S, 33M0§§§§pﬁ;?tstereochenistry. These conpounds are dﬁ%?ﬁﬁﬁgh&7_

Schenme 3 a er as conpounds of the formula I-

reactions illustrated in this schene are cartied out using reagent s
and condi tions anal ogous to those descri bed above in Schene 1 for
converting the conpound of fornula 11 into a conpound of the formula

| - a. Schene 4 i||UStrat%§£ﬁ$&fi§§&§ﬁE hods of maki ng
conpounds ®f the fornula I-b. As 35 INUERSchenre 4, conpounds of
the formula I-b w)eErein the am nonet hyl containkm&hQ sidechain is
attached to the pmenoxy group at the 3' positio *Be made using a
procedur e angyoQgsus to that of Schene 2. &he al ogous conpounds
wherein the am nonet —si-dechain—+s—attachefl to]the phenoxy group at
the 4' position proceggd ough a different nt e di at e.
Specifically, such co pared by reacWNi ngtthe correspondi ng

40 conpound of the f A vherein the hydroxymet Ryl grg at the
4" position, with 5% 9% 4 @

- 33- 5 met hanesul f onyl Nhlar|oe,Fﬁnder t he sane reactkﬁn Sondi Rl ons
descri bed above for the fO mati on of the conpo of forgula VII in
Schenme 1, to formthe correspondi ng conpound having the formula XVA' .

Thi s conmpound can then be converted into the corregspondi ng conpound

having the forrmula I-b" usi a procedure anal ogous §o0 that,B1 cri bed above
for the formation of cgﬁyounds of the formul g | M t he
correspondi ng conpounds of fornula 10 XV. ch 5 and b5a
illustrate a method for preparing conpounds of the f a l wherein W
is CH2ZNR1IR2. The series of reactions illustrated ijn Schhenme 5 for converting
t he starting materials of the formula XIIA into tObgg of the fornula
XI X is anal ogous to the transformati on of theg conpound of fornmula XIIA
into a conpound of the formula XIVA in 15 Schene 4, with the exception
that in the first step of this series, i.e., the reactgihon that adds the
phenoxy substituent, the stituted phenolic rea s a cyano
substituted phenol rayheq” t han a hydroxy tiyutegd benzoic acid

met hyl ester. \.2 The conpound of f X an be converted
into the desired product of f or mul by reacting it with a
canpound of the formgta X[err]-Rerr]----Rerr]-|X[err], wherein Xerr] is
bronpo, 20 chloro ori nmethanesul fonate and the dﬁbhed line represents the
portion of the ring structure of t he final jproduct connecting Rerr]

and Rlerr], in the presenge #1Ca base such as sodf rbonat e or an
organi ¢ base such as r with conmpounds of the|l forgulas R err]X and
Rl err] X, sequenti @l | y,j@ahe reaction with X errty r]-R[err]-X; (or

the sequential reactionsNwt ) neral | R'i ed

out in a solvent such aslﬁi?h@' an) 1 r ene 25

chloride, at a tenperatureMToN bou err] C,
N

preferably from about




"400C to about ,100[err]C, for a period of about 1 to 48 hours. The reactions

depi cted i n SgbawR2907 5a can be carried out in an anal ogous pESIHoHo4ED
t hose of Schene 5. Schene 6 referg to an alternate method ot

prepari ng conpounds of a formula I having t he sane stereochem stry at
positions 7 and 9a as conpounds of the fornmula I-a, and wherein 30 the
aninonethyl si dechain on t he phenoxy group can be attached at any position

(i.e., orthag Jﬂlﬂ:"sf?z]te %thB&an pRbatiny coJE&ﬁ@s&g@B y, are

referredto |n Schene her el ounds o e fornmul a
|-d. Referring to 5ch‘en¢me61 dluat'etealahyetmtﬁlmpam mmunsns of e formula | having the

appropriate Cowgﬁmsﬂﬂaﬁshﬁeﬁe%@%kﬁy ! &éfecrrlﬁf?d:%%nw tihéw%yaomp%ﬂﬁd vforf?tﬁlaal! is
m xture of the anti 1soners a conpound of formul a
[err] 35 comhigdowiths thg (ppmpound of formula I, under Mltsunobu coupling conditions, in the

- ﬁ|4 | ;3 (e. prebéiRe amﬁmyipmg{me awlasabmbwna@f e m@h\aekbgammml (IV) wherein
C oride in enC
grff)gl‘? rotnd o o s comeapneE femila G cfee ' by Symnesis, 1

correspondlﬁg

reaction incl udessty. osmh}atérsamamtbmsms te@abtiod Indiak aet@hydrefuran ¢ TR} btjﬁéreen&rs and
chloride. Suita erature n om abo Cto
about 50[err]C. Rﬁl?ﬁa bOPesé)[‘:/Fr%% {gnn_lir_eg%? %{Sféife"s ThE goaﬁgchc'tseq?"%g]y cqng}%% t%re
from about 20[ etenjp€ratuve fibro uboum{oerter]wp}ratﬁr@rto abqu$5°6 dfondiboabbtet abdutR4t houmb dilig
10 24 hours. Preferzz?gcondu&tez;@?a oﬁ?éH«éko’PQbogJ?E’@ %1?8“ formula XX can then be

converted into ornula |-d by reacting it
with a stron§ nucl eoRedudion ofrtyzréropagad ef fo®la W-yisids e compound ohiotmmga ¥k This

sodi um hydri de. re-Et]étﬁn c@ﬁ‘%& 'aQéanpﬁshEé{ BLify lxthMm Rfribd a8 Ry G ?; soHftNinds

t ol uene, era ure fromabout roomtenp ature to

about 110[err] Cs?'\fﬁ”t aﬁmd ﬁom od'etw ether ped ptger diglief sthats) preferaily é'eﬂhy/eqwem &g
m xture of tol ugngeriife foir abbitl-sbOR dbS@tGéan@mgéraQﬂ! fok %u%\lkto about ﬁthoars

t enperature from about 84{)&]"%0 t o about

illustrates an alteriB?€° o fermulp é&?f‘ then %@Bvﬁrﬁdfﬁwmﬂﬁgmmmﬂ%
formul a |-a2endby Fvacmaﬂvmmaaemwndﬁorwm merpre‘sbe;eamhmumhyhe Sastaubaan
is attached to the o ar,a ositlons.

no roup th
Such conpounds gPQ“’PE‘f"@ r(ﬁlgs) mft%" h%g%% gndore ﬁﬂo 08 iR &?'ﬁe?t Pmperaiure
"conmpounds of t fremfabouttfic@ tdat@it roorRiEperaiung far @ pSriduafrebont 1Gaminutes tocabopt@hedrsof

the formula XI1A is A%é&a& %P'th%‘?esfu%gk&ﬁfoug ?nﬁlﬁ’aﬂgh 0 %Q%mﬁ?ﬁ?d 6f§heamlomde.

of - formul a XXl I SSO ororret hané co
excess of N, N HNR'R? wherem R*and R?, together with the mtrogen to which they are attached, may form a

25 ring, as depicted in Scheme 1, yields the corresponding compound having formula VL.
Typically, this reaction is carried out in THF, N,N-dimethylformamide (DMF) or acetonitrile, or
a mixture of two or more or the foregoing solvents, at a temperature from about room
temperature to about 100°C, for a period from 1 to about 18 hours. The compound of formula
Vil is then deprotected to form the hydrochloric acid addition salt of the corresponding

30 compound of formula IX. This can be accomplished using anhydrous hydrochloric acid (HCI)
in diethyl ether, another dialkyl ether or a halocarbon solvent at about room temperature. This
reaction can also be carried out without a solvent using trifluoroacetic acid, in which case the
bitrifluoroacetic acid addition salt is formed. This reaction is generally run from about 2 to
about 18 hours,

35 The desired corresponding compound of formula 1-a can be formed by reacting the
compound of formula 1X from the foregoing reaction with the appropriate compound of formula
X, wherein R*and R* are as defined above in the definition of compounds of the formula I, and
1,8-diazabicyclo[5.4.0)-undec-7-ene (DBU). This reaction is typically conducted in pyridine, at
a temperature from about 50°C to about 110°C, for a period of about 1 to about 48 hours.



di i sopropyl ethylam ne, (in nolar equivalents, with respect to the substrate

of formul a and treating it vmthaslurry of py fur
Formila Xbi PR

trioxide c I'n di met hyl sul foxi de (DMSQ) at 25 an initi enperature
bel ow 10[err]C. The reaction m xture is thet 2stirred at about ambient
tenperature for about 18 hours. The resulting conpound of formula XXIA is
then epineri zed at the CG7 carbon to formthe corresponding (7R,

9aS) -trans al dehyde la XXIL. b t a net han ol ution of
t he conpothd of f%ﬁ %E%}Aﬁf’s{ a\}\naﬁﬁ'\(%%meﬁmac?% E'P& ﬁ?mpwng%af? 2‘3&“@ la .
about anbi entReferringeto Schenge £,ahe sthding mb@risi @i fosmul3 M is deprotected uﬂ@métcbmloﬁi t he

al dehyde of f F%L:énéélas%géd él:%vé F&Fthg ﬁFéggéR&}noql E\ﬁ § O Iml}c Of 0 form the

XIl. This re(?u I on can
bor ohydri de idihydnecihieri¢cicid or dltl’lfluelroa@ﬁibe aeid E@dlﬁmmalt ofithe amung aubpcwnd of formula

tenperature. xj Reaction of the r-gglﬁtl CE%’HBHR‘Q A forinRia ! ﬁ thd bre'séno@%%h%%a%ﬂ%seu

nethanesulfonyl chl ori de, presence of a base suc

net hyl enel®hisyh WDBYwith tﬁee‘f?ﬁ@P‘éﬂdlﬂf foryia ) vigles the corspenslingromapiingiof fogpwe

t enper ature, jor about 10 m nut es to about 2 hours. The resulting conpound
of formul a )%glﬁisth with so heo ate, \/\herelnthe

phenyl noiety is scPF‘P?H”gd’fF e iPfaqucpddp g\?ﬂ”& "E%'@a‘lﬁﬂf‘ fRiNEn st D
wher e![ {1 RLe;I rﬂ-hﬂﬂﬂ¥ﬂa[nﬁdl¢ Jacidt mgtaylh&tervmll)h int e grefsémgeﬁf trmhdbiy![pﬁbsphme andt Hey
are attached, may for rin e above esire

final producth‘i\f’Xu nd She’ s ¢ S aR‘?%B' igd %ﬁf{’é Whgreia § \fe'ﬁ‘?@ ‘%P?'l cHF8hT'8
reacti on tan rb@trcronm;mrpwd@cebemﬁbowm@r Me preéparatiot hof cprppauotis di theiamENR)te The
preferred SOlf&ﬁmhe‘ éoer/Eond pecornfga&%d Qﬁf&rﬁm%?‘t Wufh Whhe reduééQ ggéo?r%%%z

- 35- 5 range from abou err rably
bet ween aboutcoTe§reRdingcemReuath el fermula XIVy Ghpdeduction ‘@E'rh?r%FPfyP"S Weust"wd@”t“irbn is

run for a perdw@gindm® hydﬂa@léb the fe@uo'ﬁ{h é'yéﬁtr ra é&vénlt kelgdtehiond THF dxethyl swdene 7,
the resulting co erted

correspondi nd® thernl)g leﬁ}-:m %’ﬁ%gﬂyd HE a?tt 35'"&%3%%%%8’&3&%} I %nfﬁ/\ﬁb?“é PPBse

of skill 2m ttbapaatt:ce,Eﬂabcﬁxmmmummburs corrpound can be treated with
12N hydrochloric a.ﬁ{d ln_ace hydr ochl or.i c

n us cid
in a mxture of di ofnpglfrﬁ Otfs)(RP'a 5 ﬁovveggtgfnp‘%/qe °?"e&P%%"|'”8r°8W8?‘r‘P§ éform‘?'
Al of the ab&é samanesarmmowsotortbs pcm#rswg ofithe gaspayng ofiifarmulahd istecthgdtafon

of Schengsnu AN WA is iitkEr=8RiPédneme MeRURERHES attve - Fhl eésrrké\lﬁlia%.roh%er r]

d
?Rt er changeabféormuiadg cap then g optaingd fem disscogginopding CQ’W@]“F‘!) phife f‘tﬁ'ﬁ“’é?‘v and -

conpounds2®f théappkbpriateddorpband of IRUBIHNRARE, s\mademx‘yanaa#h@gemé}anm the nitrogen
-CJ-l[er]NR[er%%r& I n tmg]gh caetr}eresé:et% lgl—’{ gt err 1 S
repl aced by hear AtRse g?ﬁ'l%? i't 2B rHWI progestiesn
such as a soddesonibed above for converting the compound of formula VIi into a compound of the formula
VIl
Scheme 3 illustrates the preparation of compounds of the formula | having the (7S,
30 9aS)-cis stereochemistry. These compounds are defined in Scheme 3 and hereinafter as
compounds of the formula I-b. The reactions illustrated in this scheme are carried out using
reagents and conditions analogous to those described above in Scheme 1 for converting the
compound of formula |l into 2a compound of the formula I-a.
Scheme 4 illustrates alternate methods of making compounds of the formula I-b. As
35 illustrated in Scheme 4, compounds of the formula I-b wherein the aminomethyl containing
sidechain is attached to the phenoxy group at the 3’ position can be made using a procedure
analogous to that of Scheme 2. The analogous compounds wherein the aminomethyl
sidechain is attached to the phenoxy group at the 4’ position proceed through a different
intermediate. Specifically, such compounds can be prepared by reacting the corresponding
40 compound of the formula XIVA, wherein the hydroxymethyl group is at the 4’ position, with




or lithiumcatjon. Unl ess indicated otherw se, the pressure
of each of thg,q reactions is not critical. Cener al | peT/ig/00457
reactions will be conducted at a pressure of ahout one to about three 20._
at nospheres, preferably at anbient pressure (a@bout one atnosphere).

The conpounds of the fornula | which are basic in nature are capabl e of
formng a w de variety of different salts with various inorganic and
organic acid Al t hou nace al |

Scooptable 19 Meerrr SRR, ulder dag oo vesclln RORIRE AebBRL g for the
practice to ini farahtiop qfﬁalcamaotmdwbimpmum‘dl! nfSchéree i, dp fmndhd cdmespontihe corepmund on
‘'m xture as a 25 | ugbqg I t | &5

convert the |at P Ewlrpd;ack eﬁf r%hés gﬁrﬁf & {ﬁeé% GOR%QB& hﬁ‘p t%t mae%’pondl{\ f
an al kaline r eaggnmounahdwrwbs&qmelnti-byus@rtgm/mcedumanfaiowsﬁaﬁ@t desceibed above for
pharmaceuti cal | ¥, A66eH5 lc?m?ﬁllngs ARl fobrflila BRkdm the %ﬁfﬁghﬂnm L2 of Prchaia OF

‘the base conmpounds S Invention are re y prepar by treating

t he base corffour¥-with a substantially equival ent anount of the
‘chosen mineral or orggRdntesas afl '55‘ uﬁ&raﬁél%ﬁéﬂ%d%} ¥12Barind CcompBE s LY fokrhuld |
sui t abl e organi c sol vent such hanol or ethanol. Upon careful

evapor ation of theeoMjeRtNR Re H?s’fe‘r"??dﬁs' gacignsdiystratpd; '”o‘iﬁ‘amﬁé:’cf‘” converting the

ng_ aci ds whi ch sgfRg uﬁa&.atsoofm.ep@melatxla PldAhBRC 6iUthe Tarmlula RIXCR Rénalbsusad| thle
.aadi tion

alts of the base co nd this inventjon are t .
whi ch form non- 'SQ?f?fmﬁgqnd‘t} ) F?T%%"%P%rm@%%"%,"n? .ae(.:c’,mpgﬁrl"{ 8{1@8 r{?rgiuﬁ %‘8“ n
phar macol ogii&al ISphema:Qpﬂthbieeexeaphmihat irstbe firsestepof thiosshibg .e g the reddBon that adds the
hydr obr om de, i sul_f id
phosphate. acet ﬂén%&?gub‘lﬁtu?«{% x@é %Btf‘st.tu{%y rpfg?%oﬁ% ?Jagt?%\t §'a é[} sJBQ F?B%noPFatr?e?
‘bitartrate, sucdéianathrdronnsubstiteted Sanrei¢ 2aicmetyl egtemat e, sacchar at e,
benzoat e, met hanesul hREabRpdind dP#FMAE SX @an be converted into the desired final product of

1,1' - met hyl ene- bi s- (2- hydr oxy- 3- napht hoat e?] salts WD 99/ 52907
PCT/ | B99/ 00457 formula l-c by reacting it with a compound of the formula X’-R‘----Rz X', wherein X' is pgpmo,

5 ﬁomﬂlw&%‘? n@fhaﬁék@lf(frﬁfe%h @ne' dashed Ilﬁ@@pfesémsﬁfh%&ﬁbﬁ bR hd@ structure of
.acceptable salts ere| referred to, collectivel

a $
active corrpoundéh% n lr%“ﬁ’@'e@ﬂ?“ﬂ%@ h?ﬂdﬂgr'aﬂaﬁrﬁ%“a?ﬁf base sucty3s 598 %{‘@rﬁa’bmate
“agoni sts and/ or oamhag@mcs b&e0§ucb hee BBWY,06roNitH cdripoubdsHetL the famdftaasr RS€ ramti CREXT)

1D 5- HTI d . f.u N 1, 2vr
‘treat men'g of hyﬁé‘? resreac on ‘ﬁ@é&l V'g"ggmﬁr%ﬁ%geaﬁ%%@@ %%ﬁ'ﬁ se‘?"{/i" F%‘i?‘sa%'iddae)r()
‘phobias ( agg)gmpian;bcamedsom akolyEnbhrich aaNMN-difethgiomuEnadgDddn ),aB9F, or methylene
posttraumat '% &F\Bﬁa% §tya’}9&18§§ture%ﬁ:'1@9u’1§ oﬁ%ﬁnp&%}e C}Xagdu? %djérpreér%éav%m about

dysfunction renature e acu I sorde
nervosa and bul |4ﬁ1Qat° about 1ﬁ@°|°vi9sa)°eml§'bé§lmuy1 fQ:"fﬁe'mUCSalThéé?@h@@rﬂ?P'é@d (refg:heme

addi ctions to a'ssQQpbeca%%%unﬁanBﬁandab&fasmontomhmtsewhé@' ni cotine and
-benzodi azepi nes), cluster headache, qr aine, pain, Alzheiner's

“di sease, obsessi ve- cGePRMaS (piergioen elrpa e'ﬁ?&*ﬁ?‘i:°fﬂaé’6?’t9é%°mpﬁ'ﬁﬁ’ﬁf°§la ferreds thaviso

(em, denentia, tddsamearBrgThérfisti ﬁdisﬁiﬁﬁ§7 ar&rui REBmpUnas eﬂh&fagﬁuné l-é/ @ndl@Réreine
(ARCD)) Paréi) 3on s, di

ool bt o SR SR a Sn e rrane S0t G be i A 2y pobiteh 157 3,

meta ot para) of that group. These compounds are referred to in Scheme 6 and hereinafter
as compounds of the formula 1-d. Referring to Scheme 6, the dihydrochloride salt of the
appropriate compound of the formula IX is reacted with syn, anti, or a mixture of the syn and
anti isomers of a compound of the formula

, @
@—c:N-won
R4

35



endocrine disorders ( hyper prol actinaem a), vasospasm (particularly in
t he cerebr, vascul ature), cerebellar ataxia, gastroi tract
di sorders ‘?*)R?/g%w ng changes in notility and secreti 0?1 %E%%@%W
synptoms of schi zophrenia, prenmenstrual syﬁﬂ'r one, fibronyalgia 20
syndrone, stress incontinence, Tourette's syndrone, trichotillomani a,
kl ept omani a, mal e | npot ence, cancer (eg smal | cell lung carcinom),
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Xll. This reduction can be accomplished by treatment with sodium borohydride in methanol
for about 18 hours at about ambient temperature.
The compound of formula XIl is reacted with methanesulfonyl chloride, in the
presence of a base such as DBU, in methylene chloride, at a temperature from about -5°C to
35 about room temperature, for about 10 minutes to about 2 hours. The resulting compound of
formula XXl is then reacted with sodium phenolate, wherein the phenyl moiety is substituted
with a group of the formula CH,NR'R? wherein R! and R2, together with the nitrogen to which
they are attached, may form a ring, as described above, to form the desired final product of
formula I-d’. Examples of solvents in which this reaction can be conducted are DMF and N-

40  methylpyrrolidinone (NMP). The preferred solvent is NMP. The reaction temperature can
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compounds of this invention are readily prepared by treating the base compound with a
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent
30 medium or in a suitable organic solvent- such as methanol or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is obtained.

The acids which are used to prepare the pharmaceutically acceptable acid addition
salts of the base compounds of this invention are those which form non-toxic acid addition
salts, Le., salts containing pharmacologically acceptable anions, such as hydrochloride,

35 hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate,
lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, giuconate,
saccharate, benzoate, methanesulfonate and pamoate [i.e., 1,1-methylene-bis-(2-hydroxy-3-

naphthoate)] saits.
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06, publi Shed(tns[hydroxyme’thyl]amlnomethant-:* hydrochloride) at a pH of 7.7. The homogenate is then
centrifuged at 45,000G for 10 minutes. The supernatant is then discarded and the resulting
pellet resuspended in approximately 20 volumes of 50 mM TRIS-hydrochloride buffer at
pH7.7. This suspension is then pre-incubated for 15 minutes at 37°C, after which the
35 suspension is centrifuged again at 45,000G for 10 minutes and the supernatant discarded.
The resulting pellet (approximately 1 gram) is resuspended in 150 m} of a buffer of 15 mM
TRIS-hydrochloride 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.
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30  diluted with 10 mm pargyline and kept on ice.

The tissue is then incubated according to the following procedure. Fifty microliters of
control, inhibitor, or vehicle (1 percent DMSO final concentration) is prepared at various
dosages. To this solution is added 200ml of tritiated DPAT at a concentration of 1.5 nhM in a
buffer of 50 mM TRiS-hydrochloride at pH 7.7 containing 4 mM calcium chloride, 0.01 percent

35 ascorbic acid and pargyline. To this solution is then added 750 ml of tissue and the resulting
suspension is vortexed to ensure homogeneity. The suspension is then incubated in a
shaking water bath for 30 minutes at 37°C. The solution is then filtered, washed twice with 4
mi of 10 mM TRIS-hydrochloride at pH 7.5 containing 154 mM of sodium chloride. The
percent inhibition is calculated for each dose of the compound, control or vehicle. 1Cg, values

40 are calculated from the percent inhibition values.
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for 5-HT1D receptors. The reversal of agonist induced inhibition of forskolin-stimulated
adenylate cyclase activity is calculated in relation to the 32 nM agonist effect.
35 The compounds of the invention can be tested for in vivo activity for antagonism of
5-HT1D agonist-induced hypothermia in guinea pigs according to the following procedure.
Male Hartley 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
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-suspendi ng ag(f:nt s ( e"ﬂresa%{i\;%i cto%lpounds of the invention can be evaluated as anti-migraine agents by
testing the extent to which they mimic sumatriptan in contracting the dog isolated saphenous
vein strip [P.P.A. Humphrey et al., Br, J. Pharmacol., 94, 1128 (1988)]. This effect can be
blocked by methiothepin, a known serotonin antagonist. Sumatriptan is known to be useful in

the treatment of migraine and produces a selective increase in carotid vascular resistance in

35 the anesthetized dog. The pharmacological basis of sumatriptan efficacy has been discussed
in W. Fenwick et al., Br. J. Pharmacol., 96, 83 (1989).

The serotonin 5-HT1 agonist activity can be determined by the in vitro receptor

binding assays, as described for the 5-HT1A receptor using rat cortex as the receptor source
and [PH}-8-OH-DPAT as the radioligand [D. Hoyer et al. Eur. J. Pharm., 118, 13 (1985)] and
40 as described for the 5-HT1D receptor using bovine caudate as the receptor source and
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30 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 dependencies (e.g., addictions to alcohol, cocaine, heroin,
phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's
disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g., dementia,

35 amnestic disorders, and age-related cognitive decline (ARCD)), Parkinson's diseases (e.g.,
dementia in Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias),
endocrine disorders (gg_.'. 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

40 syndrome, stress incontinence, Tourette’s syndrome, trichotillomania, kleptomania, male
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example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinized maize starch,
polyvinylpyrrolidone or hydroxypropyl methyicellulose), fillers (e.g., lactose, microcrystalline
35 cellulose or calcium phosphate); lubricants (e.g., magnesium stearate, talc or silica);'
disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium
lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid
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

40 suitable vehicle before use. Such liquid preparations may be prepared by conventional
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ni t rogen pressu e roq a condj or anhi en
tenperature red®r sd‘?rlﬂ”%é”f rt}ﬂ" nt'g%' % g@éﬁ]@ g @8@@%‘%”%@# Sr ™M der

a nitrogen at rmsqnhecrre:trfeﬁsuntabla\gaml tnibe cawecf bcpresaunzmi zerosol, the dgsagk dmit may be
Concentration [ r : d.
EXANVPLE | ! &ttermﬁ\gblgg %o?f?@?%é%@g?%@?gi%@l&tfﬁed a%o%ty ﬁ%%?@gsaﬁﬁﬁ cHRSinét S

- [ 2- (BENZQ d] | reGxEOmag -cehtainET isiLtion\pr\OpperFialy [ of -tige active compound. Capsules and

NETHYL- P PRI Diirdgd MBS ks IR Yok SGRE) Rk el PhASTERAEDRER) i vo

formulated containing a powder mix of a compound of the invention and a suitable powder
base such as lactose or starch.
A proposed dose of the active compounds of the invention for oral, parenteral or
buccal administration to the average adult human for the treatment of the conditions referred
35 to above (e.g., depression) is 0.1 to 200 mg of the active ingredient per unit dose which could
be administered, for example, 1 to 4 times per day.
Aerosol formulations for treatment of the conditions referred to above {e.g., migraine)
in the average adult human are preferably arranged so that each metered dose or “puff’ of
aerosol contains 20 mg to 1000 mg of the compound of the invention. The overall daily dose
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(7S, 9aS)C| S- 7\,65 prycar bonyl - phenoxymet hyl ) - oct ahydr o- pyr i gefrApsm@hsdyr a
Zi ne- 2-car oxy ic acid tert-butyl ester Utilizing

(R 9aS )-cis-7- (hydroxynet hyl ) - 2- (tert - but oxycatbonyl )-2, 3, 4, 6, 7, 8, 9, 9a-
octahydro-1 H pyrido(1, 2-al pyrazi ne (European Patent Application EP 646116,
publ i shed 415/ 95; 8.14, 30 nnDI) I n place of the corresponding

7R, 9aS) -t t d le 5, St
LTt appr oo 1 AheerLadsoryh 5B PR cne Pkt i 8 0P R AgrmipiAron Wy S epaghi°P
conpound was pr ejpsasediyafor exaopled®, Bobe 8dires,(dBirgGorgxar36,01y 2 ot idosks aach time.

chromat ogr aphy: » g iﬁ'cloh?e?tloqe\%sth 1 uSsLorUnCdcivh %Q?Hdeéfj%gwﬁﬂfﬁx Wit WHT re-

acet at e/ hexane =

Step 2 15 uptake inhibitor, preferably seriraline, for the treatment of subjects possessing any of the
(7S, 9aS)-cis-{2- Jb‘évé &mta %&Hsoefm@wa{&emmﬁesx f&%@)ﬁkas ay'5e dbmhiniRereq ittty Brode or
-yl'lethyl}- -carbamc acid tert- ester

Utilizing th&0 ge‘ﬂé’P@P'“ﬁPﬁd@’ﬂLﬂhé’"@é%‘{*,'ﬁ‘"b@chpﬁb%ﬁﬁrsebyse“hﬂ gipthe reles previously

substituting thengicated, aftf tA&tEGEN aimrt.éi.@u&rc%u b8 U&risd &R infdth é’;ﬁg@ &@rnmmma@lageg
(7R 9aS)-trans isoner as reac

appropri ate scal Y'/§ PEricYe efheraé’ﬁ‘@t %‘Ti’g‘ﬁg‘ﬁ‘l Rafes2 dg“t“?’ﬁé”?‘?m %Wé%’rﬁ?ﬂﬁtﬁ(?f fifferento
prepared (7.39 gdosS@E’/&oymel_) tiy rRayC bé @EmhiEsel Wit various pharmaceutically-dgeptaile Inert
E Q/H-Sl)g asS)-ci s- ( 2- ?qglef%ln tgg F,'o y’H ro&;at,)legz ‘g?;:stﬂ!e?1 I?enges troches, hard candies, powders, sprays,
-yl - net hyl) - phenaqugomst sugensin; ingedtaple-solutions, elixirs, syrups, and the like. Such carriers include
pi peridin-1-yl)- C C r

(di ast er eomer s) %Eg%llc)enge&rr}»}férs lft‘é F@Q%Lféo@st 'Iﬁgd'é gfx]ée F’ar&% lpgl’gtg: ErOégangc so!vents 5etc
Step 3, and subsMpreoisr.rfgjcmaral féﬁff‘ﬁ@fﬁ'ﬂ@a'tfﬁé‘“'aﬂons cag jbe |swta§tyrﬁp@amedo¢ndfqﬁ @aVOfed
previous step (38/m8ths o@vﬁ%uﬂﬂ%@n)s drefe tﬁiﬁzeco%%ag%rwémr bR p%ﬂ;é)sest lRiggneral,

isonmer and (R, S)-3-hydroxy-azeffdi ne riate
scaling of otherthe °°mp°“F%5a‘§é9W‘§F§6'ie\Pé??F§t "‘g%@ df’?%?@'@&ﬁf)‘fﬂﬁ‘ﬁ%f‘t%‘g‘ gdﬁ’i’%‘@
as a colorl egs ofrdm éﬁ’&ﬂom to 6m;ao%lb9l,wenght of théﬂoﬁsdfbmbbﬁummt@gihaﬁiwms shich e

gel, 47-61 mcron th, nme noI/ t chloride, =
8:92 in vol urre) ﬁg%np to provnde ?helgl 'rﬁﬁ/ﬁn‘% Cﬁé'%? r??"ﬁ%‘f?. @F'Ibﬁ%ﬂf’@ferab'y
139. 0, 129. 3 120sertralifd, 4s esehllid stch di@a@,forms at conﬁémrat,lonﬁevelt rar@hg3romGEbo@, 0.594d 100,

56.5, 54.8, 33. 7abo§%@g§?g@g_ﬁ$e¥o@Q:%position, ie. in amountsl\@‘nitm gré1 §3fﬁ<§nM{L @o) provide

Step 4 35 :
'-f3-[ 6- met hyl - 1- he desrerynitdesegs. et hyl ) - pi peri di n- 3-yl met hoxy] - benzyl -

azeti di n- 3- obsdi hydr Oﬁfblrdbbééﬁeda(lﬁhée%t&rdﬁoﬁﬁnfeséompound of this inventioktih ItHeZd:d?rﬁlnnrahﬁi
general procedure of ExanP tep, 4, and substituting as a reactant

‘the title conmpoulREmation ka °HP\4§‘I°B[P§“‘§'(‘@B a('??ﬁb’enij’mpewgzof irveRtigp and @ SHT re-
correspondi ng (7Ebt8@S)1mbutor) for ofal, q;aﬁentesenme&tal oM sdacamﬁmramtosmalavagg@bdun

ot her reactants/ Rol vef? ‘EER’S&E'SM of Fhe'® ”@f’ Qg 6?13"9& t|° at“i"(?ds ﬁgm a}g\,}o Q. o1erp%)to about

(di hydr ochl ori de™{"
2000 mg, preferably from about 0.1 mg to about 200 mg of the active ingredient of formula |

30 per unit dose which couid be administered, for example, 1 to 4 times per day.

A proposed daily dose of a 5-HT re-uptake inhibitor, preferably sertraline, in the
combination formulation for oral, parenteral or buccal administration to the average adult
human for the treatment of the conditions referred to above is from about 0.1 mg to about
2000 mg, preferably from about 1 mg to about 200 mg of the 5-HT re-uptake inhibitor per unit

35 dose which could be administered, for example, 1 to 4 times per day.

A preferred dose ratio of sertraline to an active compound of this invention in the
combination formulation for oral, parenteral or buccal administration to the average adult
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.
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Step 5 (7S, 9a8)-cis-1-(3-{ :
1-[ 2- (benz%'g(ﬂgll%%’;azol 3-yl - met hyl - am no) - et hyI] 6- met hyl - PCT/IBIS/00457
pi peridi n-3-yl met hoxy) - benzyl ) - azeti di n- 3- ot “(di ast er eomer s)

Utilizing the general procedure of Exanple 5, Step 5, and substituting the
title conpound fromthe previ ous ste‘p' (100 ng, 0.25 mmol) for the
correspondi ng (7R, Qagg ?ﬂg as a rea}ct ant, with pro e scal i ng
of other Peactant&f® 'ﬁg‘ﬁ?'gatwf' ml"'Pffqné f‘lf(?ﬁﬁtﬂl?ﬁh" \XEFS“"“““”SFIF@B hoye fr ee
base form (3&er5yera§5%w Rurmdn ae mreferablg radmangedodd théf éai:ahnabrrearmts@@f amifryof

silica el eI utio anoL/rreth .
ohior i de = gPgal buaite, Tofl BRyfBD méliabol tHor o "R i Bove Eombbyid B s,
159. 4, 139. 4, UJSZ@'\tIBI’,) ip?é!eraply &Qfﬂ about 1 2@ 13 ; abtmmo g olitmh&pmpound Mﬁur&traﬂdtﬂn@

68.7, 64.1, ﬁ%&&era@ﬁags damé]"exé'ﬁpléz, 3’?40?8 tnrﬁésrémngﬁ%ér npt 71 2%53 &osegéa& pPpm

15 Iorlde was readily
pr epar ed 1®r of#ehe free base in anorphous form using t he general

pr O(Ii/IeD E lér e of Exanpb@sd forlRifond for treatment of the conditions referred to above in the average

(7R, 9aS) - Cl saquit hupapergrepiglaplyaraped sg et seshpgierekdese ey “puff” of agroscp gontains
a] PYRAZI N- 7- ?(brNEBbl@ﬁ(()T BEW%&MQ“&%R@%YB-M%NEtake inhibitor, prefera@j? €6traline,

(7599~ of oo Ll oh SRR BSUTF AR P SR Rk O N B 2

Utilizingst hémes ddig, furcnxprmlad ¥ oER Hmpd, gnvrbgﬁtreparﬁplé 159 onYydoses Baatitimle) and 25
cycl opropyl am ne (ﬁéléregl:usly ??o%:amolg ?Iﬁ'['h a a%'t Iﬁhlb%?d K‘Q al) n?%rfgli{\ﬁ in

procedure of Exa propriate scalin
r eagent s/ sol V@M'@aﬂoﬂ hudtht p@mr@uewbmmuna!s aps ¢égadile drdapted to giberapeigie orseedss oi |

(431 ny, 52%hb(tio% ssaH Qg%htsc m&ﬁaﬁap HedP Qﬁtideﬁﬂegéaﬁﬂc&ﬁdosmér?s ShtaHidy” £5-HTERN;

elution with anol rgene hl oride 4:96 I n _vol unme
mz 416 (M 1)tha13q)lnhlb|tor prefe bl gﬂalge and a compound of formula | are normally administered

(7S, 9aS) 20i a@&b@gsnaﬁgnhg {r&n @Bﬁlﬁ Eﬂlﬂﬂﬁlg@o BYydut A00nhg per kg of body weight per day of a
T o) gt Y kg Rl Prlerari secvatpe. JPRITEDE FR RSB Fipo e abowt 1m0 g
“the appeoardf fodyl weight péraldy pbsedtaling Wil frors mbeut 81901 gentorabutii00 oecher kg of
Exanpl e 1/ St gppshy vJeEﬁt Ber Béﬁof%@omﬁmm%\“ﬂ%\w@ﬁ pfé?é?ﬁw ﬁgn 254t b: %{F@t @gbout é ho

0

(di hydrochl ori de’ sal as a col orless anorphous solid
yield). mg per kg o diy weight Gey fayLpf @ compound of formuky b pithoug vanatlons will

(7S, 9aS) »i Sné&sé&nﬁeema [déf:érﬁiﬁséa@ah tRe Wondifoha Mof Ar® -sBbjeétddidg tréated RWA agd N- 7-
40yl net hoxy%rtlcu ar rgutl of dmlm J)ny lhaéaerr? ne

The following Examples illustrate the preparation of the compounds of the present

invention. Melting points are uncorrected. NMR data are reported in parts per million and are
referenced to the deuterium lock signal from the sample solvent (deuteriochloroform unless
30 otherwise specified). Specific rotations were measured at room temperature using the sodium
D line (589 nm). Commercial reagents were utilized without further purification. THF refers to
tetrahydrofuran. DMF refers to N,N-dimethylformamide. Chromatography refers to column
chromatography performed using 47-61 mesh silica gel and executed under nitrogen pressure
(flash chromatography) conditions. Room or ambient temperature refers to 20-25°C. All non-

35 aqueous reactions were run under a nitrogen atmosphere for convenience and to maximize

yields. Concentration at reduced pressure means that a rotary evaporator was used.
EXAMPLE 1
{7S,9aS)-CI1S-1-(3-{1-{2-(BENZO[d]ISOXAZOL-3-YL-METHYL-AMINO)-ETHYL]-6-
METHYL-PIPERIDIN-3-YLMETHOXY}-BENZYL)-AZETIDIN-3-OL (DIASTEREOMERS)

40 Step 1




WO 99/52907 | -47- 5
Utilizing thewb'l onpound fromthe previous step (200 ng,

3-chl oro- %} o[ d] i soxazole (98 ng, 0.64 mml), and OPrIR4sT
"1, 8-di azabi cycl o[ 5. 4. 0] -undec-7-ene (256 ,ul, 469 mol ) as reactants,
pyridine (250 pi) as solvent, and the general procedure of Exanple |

(with proper scaling of reactants/solvents), the title conpound was
prepared in free base for
(flash chromdt ogr aphy/S:€2% ey Lt AT

net hanol | net hyl %r&iﬂj{lnrabpd&rt:buﬁﬁgﬁerl n voI urre) The t| tle corrpound pr oduct
?’SS | dentical 1 rUt |zmg res&_%ta§)-c:s-7t(hy%r Eq'/r;[lelthyl)czo( %bu&ﬁﬂgxd (%F@p%%%ﬁ%&%&,ggl €
(7S, 9aS) - Cl S- 2- BietdhyaxetI H-PBI0A-a]Byrdine 7 {(Euopedn VBEAORPMERIPNEP 646116, published

ep Y R B AR Ml R RS o A RO st

-yl met hyl ) - ptendie/preedsiyte of Gxarams airtep 1 (w:th apprenrigisfsgaling of other reactants/solvents), the

, 2- 8] pyrazi ne- 2- tﬂ@%@ﬂﬁdﬂuh%a@?rébée@fés ?H&t&les%ﬁ @i 80 g, 73% yielg; fiash dhtdniafdgRphi:he
t|tIe conpound of Exan‘ﬁ and 2S

net hoxynet hyl pyriilisd 99li 41e81(miFrap f"@ﬂ‘ eﬁmvetmeﬁw@cetawmxw %8 mysipehs
reactants; and the ZQws"mr(mh)procedure of Exanple 1/Step 3, with

appropriate scaling o her reagents/solvents, the title conmpound
was prepared as a col ss oil (449 ny, 47%yield; flash chromatography:
silica gel, #/-61 m Q79 LaSiedsh{2-[643mvidanyrméthiphanbiiaretiy)2atdiywi-piperidi -glethgh- =
6:94 in volume). . 2474(MH) *3C NWR (10D

MHz, CDCl 3) 815%: f9, 121 1, 115.2, 112.7, 79.4, 25
76.4, 68.5, 62.9, 60 Lmhzﬁg)ths geﬁﬂal(];;ocsﬁ.lrﬂﬂe@ﬂbeﬂ in E4artigle 3356p %dzsubﬂmtneg the
24.9, 24.6, 22.7 3 t
(7S, 9a9) - ci s- 7- [ prod gt ?\/éh rewous L%Ror Irier cr06res ndlng? (7R,9aS)-trans isomer as a reactant (8.80
-yl met hyl ) - phendX t RgPI) 2 ﬁ@ﬁ%ﬂ'?‘@ 303"“9 of Oﬁw fegetpris/salventsy theAjtin compound was
di hydr ochl orjgle prepared (7.39 g. 90% M|d)|agélcagﬂésglell title conpound fromthe

previ ous step ( ZF 9‘:)rrg\l| 8 ) and the 30 appropriately scaled

react ant/sol vents an 35’/\%?75“ "p'T ocedure of Exanple 1/Step 4, the title
conpound was prepar edS?ﬂ i sol ated (di hydrochioride salt) as a colorless

gggr?mli)s ' solid 7 ,gag-cqs%éﬁz,é9—%@@*&%}&-&%@{#?—lyl(-jr}téthyl)-mengymethyl]-z-mlggylm z
(7S,9aS)-ci s- Bermmﬁdhi1S/djxeim#méshyﬁbarﬂanﬁlsaiﬁembmmwm&tpm@mrs)I i di n-1-yl neth
& phenf)g(yrret hyll Util gﬁiﬁg)égne(?al tﬁ:‘e&ju% |1:'xa lljegk g%/téﬁé (agg Osubstltutnag g%rel%grt,ﬁntf, )the

Uilizing the title cO rom revi
3-chloro- tie norof gl gfdmg\WS(SM@Q?gng 0. Swmnlmr)the tamspondmg (7R,9aS)-trans
1, 8-di azabi cycl qg?ﬁ & -Hd g?@ﬂ@ﬁyd?o@@?et‘d#@%ﬁsl mg,12 Smmol), w:tﬁmk:)pnﬁé sEﬁﬁ&Bﬁaﬁé’
pyridine (260 11d) as eneral procédure of

reagents/solvents the title compound was prepared as a colorless oil (224 mg, 63% yield;

flash chromatography: silica gel, 47-61 micron mesh; elution with methanollmethylene
30 chioride = 8:92 in volume).
¥C NMR (75 MHz, CDCl,) & 159.6, 154.8, 139.0, 129.3 120.7, 114.6, 113.7, 79.5,
68.7, 64.1, 63,5, 62.8, 61.0, 56.5, 54.8, 33.7, 28.4, 25.0, 24.7 ppm.
MS m/z 432 (M+1).

Step 4
35 (78,9a8)-cis-1-{3-[6-methyi-1-(2-methylamino-ethyl)-piperidin-3-yimethoxy}-benzyl} -

azetidin-3-ol dihydrochloride (diastereomers)

Utilizing the general procedure of Example 5, Step 4, and substituting as a reactant
the title compound of the previous step (224 mg, 0.52 mmol) for the corresponding (7R,9aS)-
trans isomer, with appropriate scaling of other reactants/solvents the title compound was

40 prepared (dihydrochloride salt) as a coloriess viscous oil (100 mg, 48% yield).



40 (with proper scaling of reactants/solvents), the title conpound was
Igg;)?nggl |‘8 r?lgzegopase form WO 99/ 52907 PCT/IB9S/004S],,

5 (107 nmy, 37%yield) as a colorless oil 1 ash chromatography: silica,
47-61 m cron nesh; elution with nmethanol/nmethylene chloride = 5:95 in
volune). The title conpound product was - identical in all respects to
the title corrpound product of Exanpl e 18.

EXAMPLE 45 StepS

(75, 925) -0 S 2 BENAOb4H\oBAHAAR theloldlsdibadid EMy- MBI ¥ty 10

YLMETHYL- PHENOXYIVI:_FHYLI (LIAHYL)R(} I 2- al PYRAZT'NE Step
| Syimshoxyichepeyazelinoldsbisaders) . | |

-yl net hyl) - phenoxwmﬁwtﬂe mﬁh»drcedure of Example 5, Step 5, and substituting the title
carh est er

O 1ok s B G Ao et A Al s 1 Bbrtgponging (2 ge)tams
N-et hyl 1 [soper aga nenctant Yith prOperesoalrngmﬁbmerarsactaaﬂscwms thanide térepoyed eas|

procedure of \PF(%?FEB | fhée( @F ey é39 mg, lj’.r?% )é\rgdg%QQrCQBﬁés tof gisagﬂ:rilrgﬂatgérlagﬁw %Flica

r eagent s/ sol
(430 my, 46%0pl &7 nhicrag rmetsh,r @#mdgmamtpenowmtmd@egérondﬂ- %92 in v,qiume)neép

| ut | | |
ﬁ/sumlr 0“473 (I t‘rsfmfri‘%%%'réﬁ?ém 1@’6‘@ fs‘@zroﬁsﬂ@mﬁ 1%34' g‘zzvé)rg@?)ﬂsa 1148,

133.9, 126. 111.3_901195 48.6 64.1, %@6@277@9‘95 5 542 é§744833§36’ 258248ppw. 5, 54. 1,
48.3, 44.{s 37.3, MSmik448u71). 26.0, 25.6, 18.0, 6.8. Step 2

(7S,9aS)-cis-7-[3-(4-Fth erazin-1 -yl neth - noxynet hyl | - oct ahydr o-
v doLL. - sal pyr SEAEY Prrg}%)rdga'ﬁf Fepiyronbred Homthd +Ea Kag i Srorhauh e
conmpound fr orthé demeral graceaius: of Eegmleld,Bteprs. 0. 87 nmmol ) and t he

appropriately scal ed reactant/sol vents aEQAHﬁEErzaI procedure of Exanple

1/ Step 4, the title corrpound was pr nd i sol at ed

(di hydrochl oride sal t(fR&sS -B S-¥loDCHAHYDRORYIRIDO[112at | ve
yield). 9 \’ﬁﬁérﬁ-?B{LMﬂTﬂrbxv QENZY -CYCLOPﬁbPPL AMINE

(7S, 9aS) -ci s-Benzol dl i - —I =yl nmethyl) -

phenoxynet hyl ] - oct¥#®Hr o- pyri do[ 1, 2- a] pyr azi ne Utilizing the
~title conmpound frqps baqdrs“ﬁwmp&wanﬁ%&h@he&xﬁﬁempéc}ahy&orpbhmm

benzo[ d] i soxazol e
1, 8- di azabi cxéﬁyé?t@ﬁ b%ﬂ’&@&'gge"&“&'—éﬂ% pi, 1.8 35 nmml) as reactants,
pyridine (260 | ul )Utmang;dhe/drtle campdundief (Jeamplel 1/Stepc @A (IO ofg, @anmuhd) Jand

(with proper c?&%rh@@anﬂrﬁ ;ﬁ@%.aﬁb%rﬁ&} Y€ Padthnts! B the 'gbRerSIPBRUDY #Eample

prepared 1n f
1/Step 3, with appropriate scaling of other reagents/solvents, the title compound was prepared

as a colorless oil (431 mg, 52% yield; flash chromatography: silica gel, 47-61 micron mesh;
elution with methanol/methylene chloride = 4:96 in volume).
MS m/z 416 (M+1).

30 Step 2
(78,9a8)-cis-Cyclopropyl-[3-(octahydro-pyrido[1,2-alpyrazin-7-yimethoxy)-benzyl]-

amine dihydrochloride

Utilizing the title compound from the previous step (431 mg, 1.0 mmol) and the
appropriately scaled reactant/solvents and general procedure of Example 1/Step 4, the title
35 compound was prepared and isolated (dihydrochloride salt) as a colorless amorphous solid
{357 mg, 88% yield).
MS miz 316 (M+1).

Step 3
(7S,9a8)-cis-[3-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-

40 yimethoxy)-benzyll-cyclopropyl-amine




(184 ny, 67%yield) as a colorless oil (flash chromatography: silica, 47-61

ni cron mesh; /5260 ution w th nethanol/nethyl ene chloride = gefpobMoss?
vol une) . The YOX& conpound product was Ldentical in all respects to
the title conmpound product of Exanple 21. “47\WD 99152907

-49- 5 EXAMPLE 5

(7R, 9aS) - TRANS- 2- ( 5- FLUORO BENZ(J d31 SOXAZQOL- 3- YL) 7- (3 PYRRCLI DI N- 1-
YLMETHYL- PHENOXYI\/ETHYL) OCTAHYDROPYRI DOX 1, 2- v] % St ep
| Utilizing the titte compound from the previous step ( mg, 0.52 mmol), 3-chioro-

(7R, 9aS) - t r ans- er{z3fdjieokiKNe8 Mg 0054 mememy mstduzbdieyaioSatgjaindece ened(@56L !, 269 10

2- b I dte I
SR G e ke ) o 50, g gredor Sl £
2,3,4,6,7, 8,9, 9pwithprdapay sbalinglof béaptﬁnts/dmfehts) 2hestitip goragaund weEpneparediin featbese form

Iication EP , 6, ub 4 3 ; ous
:[Ag{:) r ahydr of ur an(iol'?% éﬁ@ /5 y'eﬁ)etag o&ﬁ@& o (ﬂ%hdéw rﬁab%na}hycjsggggz{?)(-s; %ﬁdgng{?
mrol ), tri pheny elotasygthi Mhineilrﬁetylenaiahlmm%‘}95mdolm$e) dihettitly cemratnd plioksk Yesat e
(5.94 m, eaction
m xt ure was h?ﬁéﬁ“"%ﬁ@%’%@@{g% i{'gln ou?@g@r@ r&'&??lo\?}gﬁrﬁ ;\fé/;,’sqrermved I n vacuo,
and the residue was extracted with a EXAMBLE®% e aqueous sodi um
bi car bonat e/ met hyl ene chl gy 346 o8- xBENEOfIASEXAZOL-3-Vil-7-0d-(2aETHOXYIETHYgL e 0 US

hase was extracted W|th Three 100 M portions. o
D ori oS The o EYRROLDINAAMETHY L PNV kO TARY DRD PV RINGE RGpvRaZiE |

of I N aqueoug 20 sow hydrOX| de and 200 m of 10% aqueous sodi um
bi carbonate, and the ed, IB A anp dr0L1 . | fat e Lé{&mlro-
‘removal in vacuo af f $FSRP)SS-gpy(2-Metoxymetridoyiraliainl-yimetnyl Fpfiepoxymetngt
purified by fl aWndbtﬁrz;aMrmreaz;bwbixyﬂclamaertamjtyl estégh- 61 nicr o mesh; el ution

wth ethyl acet / he((%%nﬁ'e co@ﬁp%ur{(p of %&(%ﬁg 1"@&&@ ?%BO@QGQ ﬁ\ﬁ\gl) ta'n&'fs

conmpound (9. 36 g,
(75 MHz, CDCd3) r&tmaﬁn@hwmnd@e (Maicfs Chargigal 4Co.;1 P49, .nl 612@00 asmgctgm&ﬂw %'e
K/g r7’d 27 3‘1 0 é 1?g7em§9 p$oce§'§'e Ef E)li_ééwp% 1l§t%p JS} wr’ﬁ’ﬁap%rop%&e %cahaé oﬂeth&‘@e@genﬂs/éoléerﬁspm
(7R, 9aS) - t rans 7he(mtewyrapw9m wypas%mspﬂﬁé*ﬁm")m%%HZ/"éth?'dp{i?%“&Bf°FT‘°9'ath

, 2-al pyrazine- 3fca %é' G ridrba ﬁieﬁf?leldtuin@ﬁhnbtﬁab‘éllnﬁﬂ{y@ﬁe chloride = 6:94 in voluhge)an
i ce bath-chilled so tlon of th % Step | title conmpound (9.36 g, 23 nmmml) in
anhydr ous et her (75 f" 4 M¥Msol ution of Iithium al uni num hydride in
diethyl ether (27.6 rc NMR (10UZMH6, coa)) % m.s eeztcsemm dReBStR1.TTH4S. E,e‘aeﬂi' o4,

was then stifred fo ' i

guenchi ng by";scaJ@i“oé@é%?g]p%%gg'g%@lggﬂ’ 7> 34? 3? 5??53%%469 ?EE% aqueous 35
sodi um hydroxi de. TetStgh¥dr of uran (100 n1) was added, and the reaction was
stirred for 20 (78,QaS)-cr's-7-[3-(2-Methoxymethyl-pyrrolidin-1-ylmethyl)-phenoxymethyl]-octahydro-

pyrido[1,2-a]pyrazine dihydrochicride
Utilizing the title compound from the previous step (449 mg, 0.95 mmol) and the

30 appropriately scaled reactant/solvents and general procedure of Example 1/Step 4, the title
compound was prepared and isolated (dihydrochloride salt) as a colorless amorphous solid

(428 mg, quantitative yield).

MS m/z 373 (M+1).

Step 3
35 (7S,9a8)-cis-Benzo[djisoxazol-3-yl-7-[3-(2-methoxymethylpyrrolidin-1-yimethyl)-

phenoxymethyll-octahydro-pyrido{1,2-ajpyrazine

Utilizing the title compound from the previous step (250 mg, 0.56 mmol), 3-chloro-
benzo[d)isoxazole (106 mg, 0.69 mmol), and 1,8-diazabicyclo{5.4.0}-undec-7-ene (273 pl, 1.8
mmol) as reactants, pyridine (260 ul) as solvent, and the general procedure of Example 1

40  (with proper scaling of reactants/solvents), the titie compound was prepared in free base form



m nutes prior to dryi ng by addition of anhydrous sodiumsulfate. Filtration
t hrough a é%%g and solvent renoval in vacuo afforded the title
conmpound as ¢ rI ess oil (quantitative yield). PCTIBON0Tc VR
(100 MHz; CDC13) 8 159.1, 142.9, 129.5, 119.48 113.5, 112.9, 79.7, 70.8, 40
67.9, 649 62.1, 60.8, 586 54.7, 36.2, 28.6, 28.4, 26.9, 25.6, 14.4 ppm
WD 99/ 52907 ' - o
PCT/ 1B99/ 0045 . . - 50-

5 ,\,é%rgg 3% ('R}ﬁl)ﬁs a colorless oil (flash ogfogﬁtogmphy' silica, 47-61 micron mesh;

(7R, 9a9) - t r anstutlon(vathpyiéthaNol/elétiyldne chloride = 5:95 in volume). The title compound product was

-yl met hyl - phen X oct.a 0 r yrazi ne- 2- car boxylic
acid tert-but} rénf h/re)s"ecgsm%qﬁ'e%ﬂ?ﬁé’ﬁ@‘%%ﬁ’fa@% ed solution of the -
title conpound fromthe previous step (5. MPH.E) 14.9 m*n:l) and
triethylamne (2.60 m,.,.SJg . ‘
met hanesul fonyl chl oritde—tI 27 1T, 10, o o —was—aoaed

portion. APter 20 YLMETMYhtﬁWQXYMETHWﬂQEHY@aO FBtB!IDO[Ulﬂ-a]PYMNE
chr omat ogr aphy ins t4 on (silica gel plates; met hanol / net hyl ene
chloride = 6:94 in°VO e, _agueous pot a55| um ermanganate spray wth
heat) reveal ed conpl2¥a2)Eisy : Yyihe

cor r espondi Ng pyrisH lzeé]@/réﬂme-z-carboxyhc acid tert-butyl ester
f(7R 9aS)-trans-7- i{ﬁh' tBan sul T onyl 0X henoxg/rret h¥P) oct ah‘?/dro gyrl

do[ 1, 2- a] pyr e {g FYMAY %°5§¥?i“ﬂ'%r- 19,2 \({50@g et mmalhapd N
sodi um bi16ar piperatiee @6d wl, 6.0 mmel ky renotants irarthel gerled) Brodbduné oﬂé&‘ampleV\'ﬁS@p 3,

dded, dth I
added a0 ChGa okt Sauad SOURUSHLel e I i s b
of fresh coleridlsy bibi480 migl 46% vield: fiasiechcamdiognamshy 0 sitiGenged; 4256t nslerbrs mesH: elutivn ed

(anhydr ous soq,gtymeﬁ,ghg,,ﬁ;e% ngg.h rf&@datdi‘?m?‘dﬂln\(ﬁ‘im was renoved in vacuo to
i solate the nmesylate an 0|ﬁe The entire sanpl’e was di ssolved in
acetonitrile (95 nMS M3 BM1%i ne (3.88 m, 44.7 mml) was added, and the
reacti on 20 m xt"nrwnasod (1 I=T) m@g)ezﬁmto 5@@@ 1‘33r9 186 Moo, 11818 &Y, vt

was renoved i resi due was extracted into a
10% aqueous sg%“%ﬂ F%ﬁr@é’ua‘f’é/% W earzé‘l % %Pﬂd%so 256,189,8B-n1 of each)

m xture. ‘The aqueo@epphase was re-extracted with three 50 m portions of 25
fresh methyl ene chipride. hed ] ) ] ret dr| ed
(anhydrous sodi um ' tej—ana——conceh f RESNeXN 8 el d an
anber oi l pyidght,2- aAinecdihyd i t he entlre sanple (silica

: p
gel, 47- 6§5m cron 'mﬁfhg tﬁé hé Qarnb@uh& iRk the Vﬂrévfbug%tlétﬂaﬁ% I"{C‘)&etofhggl rﬁpﬁl) nd the

chlorlde 8:92 in_volune, increasing nethano
vol une ratio) apareRsiateysqeled reactant/soawems@ne SRPErioqedure Of xarseoliSten 4) the ditiey

col orl ess 0i | corbund was prepared%ﬁd Nb’Btdﬂ(&hMBchlc%:Eﬁtb a$ a:l&%rléss érﬁélrpﬁbus Jsgl%‘ 2’
121.4, 115.0, ,113. 60.5, 58.8, 54.8, 54. 7,

36. 4, 28.8, 2@“&““‘%@’3&‘""%3 4 pp’m o Step 4
(7R, 9aS) t rans- 3- ( MSomizi3@8 (M- 1

-yl met hyl -sghenoxymggéﬁg ) - oct ahydr o- qui nazol i zi ne
(78,9a8S)-cis-Benzo[d]isoxazol-3-yl-7-[3-(4-ethyl-piperazin-1-ylmethyl)-

phenoxymethyl]-octahydro-pyrido[1,2-alpyrazine

Utilizing the title compound from the previous step (250 mg, 0.56 mmol), 3-chloro-

benzo[d]isoxazole (106 mg, 0.69 mmol), and 1,8-diazabicyclo[5.4.0}-undec-7-ene (275 pl, 1.8

35 mmol) as reactants, pyridine (260 pl) as solvent, and the general procedure of Example 1

(with proper scaling of reactants/solvents), the titte compound was prepared in free base form

(184 mg, 67% yield) as a colorless oil (flash chromatography: silica, 47-61 micron mesh:;

elution with methanol/methylene chloride = 5:95 in volume). The title compound product was
identical in all respects to the title compound product of Example 21.




di hydrochl oride 35 The Step 3 title conpound (3.60 g) was

di ssolved in m (50 m). Diethyl ether (60 M) s 4dh th
anhydr ous hyd&(')ge ﬁlrorl de gas was added. The reaction mxturgblﬁlﬁgm
‘then stirred at 18 hours at anbi ent terrperatur‘é Evaporati on of sol vent and

excess hydr ogen chl oride afforded the t|tIe conpound as a

di hydrochl oride salt (quantitative yield). : Step 5 WO
99/ 52907

PCT/ | B99/ 0045% EXAMPLE 5 -51-

5 {7R,9aS)-TRANS-2- 5-FLUORO—BENZO[d]lSOXAZOL—S—YL)-?-(3 PYRROLIDIN-1-
(7R, 9aS)-trans-2-(5-fl Q 4 “8] .

-yl met hyl - pheno

The Step 4 title conpStemd (di hydrochl or| de salt; 125 rrg, 0 31 mml) 1, 8-
di azabi cycl o[ 5. 4. 0] - upbdeg ! dro-pvrido-1.2-
3-chl oro-5-fl uoro-be e—urssol ved

in pyridine QQS@IEMMMM@Mt ed at 9000 for 10 18 hours.
10% aqueous sodi um bi ¢ar bonajrignd dFEt({?ﬁ|9§§F’tra91?-|7Qﬁydﬂﬁyrﬁéiﬁylﬁi—(t&i-blﬁ@:&barb%@l}e

added to the well-stirred m xture., Teaueous hase was en re-extracted

with three 15 n2:3:4.6.7,8393-9aydrgI Henyedgl ?Tﬂ?ﬂﬁ'@ne(ﬁi'mps?fl d Batent, cArpitatiPh e &P
organic exéI ract sp4seine, ;glbllsﬁ?d 4819by8ls gta mmol) m%ﬂﬁUMﬂs&éﬂaﬁ?&rﬁhraﬁQ@Oﬁh? ém{yv%gg
was renoved in vacuo. uri Tl ca e Ql sem - esl (S

ng) by flash chr'&’ﬁﬁlxwpﬁ%ﬁfctdsﬁ 1%05 m"l?g G'Xp“ﬁ?y&“rhﬁ??'f?ﬁs@g & ué éh éf‘dIS
met hanol / met hy!| ednethyléﬂodlbard@cylate7(5549ﬂ 58 mmol)odeneregquaitialy eddbdt MEhet stitrbe reaction

conpound (free base) as atedafSSCe kb4 & %s%r@}qeqvaaé%noveo(?g?gg %%resudue

yield). Dissolution o e entire sanple ace
chloride (1.0 mwaa‘exaa@mwﬂhaam% dilgte aghieags sqmumlacambndﬁem'ndﬁwlenet:mwdesmxtmel(m

of anhydr oug, J?%Qéq‘i'g% éim r?pgse vxga gk%]acg;@ ftHré@ ddoymt %Xse&tfreérﬁm&ﬁﬁénei n

'«SD

vacuo afforded the oun ["ori an anor
solid. 20 chlorider e 0196.‘5@9‘69!’9@!“0 i’Q’@ctNNRfe( WSUTNA-EWE'@JV@) 209 mbaf ‘G\Qaqueous

160. 91, 159. 45, 1xBiufPhy dl&?de%d 200 mi of112)9& aqueots? dodilh bééf%erfk’t’e a%&ﬁh&Bdned wuh
115.28. 113.35. 111, 73 1, 60. 55,

20
54.60, 54.12, 483Md f°‘§65‘%§‘2§‘m E‘gfaﬁ?s Sﬁvﬁnéﬁm%@ 'Qofa&t?rﬁff”ded an’ oil (30 ). |\7é§‘en?'2de
465 (M1). product was purified by flash chromatography (silica gel, 47-61 micro riesAMNitlon itk Bthyl

&?AES[S)?QOE%:\BD-O T{e%téé']eﬁ%/m%; @O BENZ%%M%@:{e c'&?EQHnBl(?\]?% gd_S% yield) as an
(M XTURE OF DI ASTrEdRpi@VERSIM. Step

(7R 9as>-tragof7 [ 3- (%ngéxy@% E%L@aésé"@?é Mgy Pgwg;syggégﬁ}hm&tﬁmw

o- 30 pyri 1, 2- a] pyr azi ylic'acid tert
Utilizing the ge'ﬁ&b? dn.1pi20% 601838 7054E>5§ﬁp$693 88.75540 269, dfPpst arting with
2.25 g (6 nmol ) ﬂgng,@q)aa(mq)edescrl bed Exanple 5/Step 2 title conpound
and substituting as a_reactant

Step 2

(7R, 9a8)-trans-7-(3-hydroxymethyiphenoxymethyl)-octahydro-pyrido-[1,2-alpyrazine-

30  2-carboxylic acid tert-butyl ester

To an ice bath-chilled solution of the Step 1 title compound {9.36 g, 23 mmol) in
anhydrous ether (75 ml), a 1.0M solution of lithium atuminum hydride in diethyl ether (27.6 ml,
27.6 mmol) was added dropwise. The reaction was then stirred for 40 minutes at ambient
temperature prior to quenching by cautious dropwise addition of a total of 3 mi of 2N aqueous
35 sodium hydroxide. Tetrahydrofuran (100 ml) was added, and the reaction was stirred for 20
minutes prior to drying by addition of anhydrous sodium sulfate. Filtration through a celite pad
and solvent removal in vacuo afforded the title compound as a colorless oil {quantitative
yield). _
BC NMR (100 MHz; CDCly) 8 159.1, 142.9, 129.5, 119.1, 113.5, 112.9, 79.7, 70.8,
40 67.9,64.9,662.1,60.8, 58.6,54.7, 36.2, 28.6, 28.4, 26.9, 25.6, 14.4 ppm;



(R S)-3-hydroxyazetidine for pyrrolidine, the title conpound was isol ated
(free base) as a colorless oil (1.48 g, 57%yield; fla

chr omat ogr‘&ﬂﬁ?’sffml fication: silica gel, 47-61 micron 35 ﬁggﬂ?”éqoﬁ 7i_on
initially with methanol/methyl ene chloride -20-8:92 in vol une, increasing

met hanol content to a final 2:8 volune ratio). 13C NMR
(75 MHz, CDC13) 5 159.0, 154.6, 138.7, 129.4, 120.9, 114.5, 113.5, 88.5,
79.7, 70.9, 64.1, 63.4, 62.5 60.8, 58.8, 54.8, 36.3, 28.8, 28.4, 26.9 ppm

VO 99/ 52967 MS miz 377 (M+1) " 5. 5
Step 2 St 7;R 9aS)-trans-1

-[ 3- (oct ahydr o- pyr] 2-
ol di hydrochl ori défR2 SJH"a”S']’%/ kdlnz

entire 1.48 g]pqmznée-oafbok%eaéxdtei*tebug@@und of the pr eV| ous step,

added’ The react | o Snace S B U3 B RAE Sty ?IP@O‘F% Yol b 160 8
Sol vent rénowal® rmol) and trigtaylaroine {Z.6 e 48.6 imendl)i in eehydmup metiylepe cbibiide(85 ),

)élt glpdé as an n‘?éﬁ%%@%@l %ﬂlbl‘u% {1 27 ml . Js. 3 mmol) WBs Haded33¢ al Mgld portion. After 20

-{3-[2- (5-f | uRiAUtesH eh ZHTiER |a§c9ﬁa§<ﬁ--thHyIayero@!mmeﬁmymm[bp fsllica el plates;
al pyrazin-7- %éﬁnbl%ﬂwéh%%ﬁbéhaéﬁégﬁ irmonm;é 8duebid a&éssﬁmoaerﬂa@amé SHHEF With

The title corrpoun G%HB rochl ori de sal prepared in previ ous step
(205 ng, 0.5heat rev ‘;/°mpft% COVERIi EnyfF'EJT_‘% "@fﬂfmﬂj&? ?ormomlmw'ata 66
mol ), angd 3{@R|9asptransi7-@MidhanesulfonyXpasth@bheroxadcthyd- c(cﬂaiq?drﬁljyn&n@(l mol )

mbi ned d 250 VI | ut
vas hoat od arIRGERSRSPrRRCHd R Baloetal, 100 diayerys sAfBntEEserRe 200
met hyl ene chlnmathytbne CBiOridd (1 0l efaath) werecaddddieatd thermixtifeowans vigansualy\stised prior

vigorously s tt# EI?a%g Sﬁ;;g?ﬁkopl | he Mgﬁﬁgﬁ Mﬁ%ﬁ&g&%&ﬂ%ﬁb% Wﬂ&b oftfm §€ 20

m portlons (0} res ene C anl c extrac S
were dried (amiwﬁrwbloswu The epmbingg @Yoapia @xicastrcwere dged anhydrouscsgdium sulfately

{I e: d an a:lnb%rnd@ié sdvaﬂt%mémoﬁhaﬁbac@bmeaétegfeaﬁésynafésanrw trhe eﬁtﬂé Lsérﬁpnéml e
silica ge

t hanol ene
Chl or | de s 1 dbtoedp pestaisid Do m e Genan A0 7 mabyes sided 208 Hasamion 40
mg, 17% yi el dypixtae wasabérohdatisat S0 foh 081Bowsa| Tik solvent was removed Wvattoz afbihe
M1 . N MPLE .
TR - TRANESUING gesidup 435, SXERERY 1P| SISTAIRECUS SR Dip bR gHme yippe chioride
YL METHYL PHENGROMET¢ sarh) Otfiiely DROagRL O ase vaa réuRAagiedsitd Ghree 50 ml portiorStafp |
(7R 9as)- ﬁ g aNgssd heti ammha& 4nyle Iaiﬁs.nad eﬂagm%?&mshw&k SehadauPxsdidrl 1. 2

pyrazi ne-2-car boxyli c ac tert
sulfate) and concentrated in vacuo to vield an amber oil (6.75 g). Flash chromatography of

the entire sample (silica gel, 47-61 micron mesh; elution initially with methanol/methylene
chioride = 8:92 in volume, increasing methanol content to a final 2:8 volume ratio) afforded the
~ title compound (3.60 g, 56% yield) as a colorless oil.

30 BC NMR (75 MHz, CDCl,) § 159.1, 154.6, 129.2, 121.4, 115.0, 113.4, 79.7, 70.9,
60.8, 60.5, 58.8, 54.8, 54.1, 50.7, 36.4, 28.8, 28.4, 26.9, 23.4 ppm.
Step 4

{7R,9a8)-trans-3-(3-pyrrolidin-1-yimethyl-phenoxymethyl)-octahydro-quinazolizine

dihydrochloride
35 The Step 3 title compound (3.60 g) was dissolved in chloroform (50 ml). Diethyl ether

(60 mi) saturated with anhydrous hydrogen chloride gas was added. The reaction mixture
was then stirred at 18 hours at ambient temperature. Evaporation of solvent and excess

hydrogen chloride afforded the title compound as a dihydrochloride salt (quantitative yield).
Step 5




Utilizing the general procedure of Exanple 5, Step 3, and the product of

Exanple 1, w%%&-%g 2 (600 ng, 1.59 nmmol ) and substituting 9}09&7

(419 pl, 4.77 or pyrrolidine as 35 a reactant, the title conpound
was prepared as a colorless oil (354 ny, 50%y§1éld; flash

chromat ography: silica gel, 47-61 mcron nesh; elution with

nmet hanol / net hyl ene chl oride = 4:96 in volune). 13C NWR
(100 MHz, CDC13) 8 158, 9 154 5. 139.4, 129.1, 121 4 115 1, 113.0, 79.6,
70.7, 66.9, 83.3, 60{FRIaxtrans-&ib-fporobenzoldlisgxazol-3yh-7A3-pyioligin-1admethyly y 40

MB Mz 446 (M’flbhenogmeitw&&hﬁﬂaﬁﬁldon 2-a]pyrazme

gtcgijl 599/ 00457 The Step 4 tile compound (dihydrochloride salt; 125 mg, 0.31 m-m%ﬁ,- 1,8-

(7RgaS-t r ans- 7- (dzahicyplhiSl4i0pdndeciTeenk \(1 53pid e h 0 omed)n wihd 3-cllbaiSytliom-ened[diispxbzde

al pyrazi ne di hy | Qo r.al 6 f

Exanple 5, St ep%f 8§(nog{95ﬂr§g} \fv?rﬁtd rls%oévegsm v?'é{?ibt%bﬁg trngre%?%ﬁ ws hgétgfgtg%b ?Eog

previ ous stefd ( 3Bhowy) 1ot/ormzuecnuslsedlumrqnawodatwasd pnetbplamechk(rder(yﬁrrbofr#aoh)i wize 10

salt) as an anor f ot §

(7R 9aS) -trans- B{%‘#Iﬁﬁo@ enzo-~ | ?ﬁé\é e?ﬁb{&tg%ﬁw?t{%n m ex“ﬁm?cl' ﬁﬁhﬁtﬂ? r}gnh I
phenoxy nptigns) of iesin medviengshidride f The combingd oegania gxtracts were dried (anhydrous

Wilizi ng the 9eBahM!sulklid) Gl Y sdNenfNadTRoved inSVaBib. 5Purﬁi@é’ﬂoﬁ WPl il S'engSJlI@e

product of 15 the previous step (dihydrochloride) as react ant m‘%
0.60 nmol ), wit kesigygr@Gpt me &y ﬂas” cg@ﬁ‘ﬁﬁf’ﬁ@m@f (Hen e r‘%ﬁét'ﬁ'ﬁ'ﬁ%/ @%W@M‘%“ withe

title conpoussd \h%aﬁblﬁm{y%ﬂe cHiGHte FR. 5: ét?e’;/mwa}nd) afdfded the title cErApURd Gres ,base) as

anor phous solid. | ash chromat g e m
bt bon s = i oA PIRE AYRUAE Mok 8k el Beseigioh o g ks Sarpie i ety
13C NVR (100 MHzcet&iRloielylefe thidride,(1.068 oBeachh @dditionlet@. safurated diBthylletizr 3olutibh&f 9,

U150 20, 115 ] b 5 ok s o ol o e

5

ME mz 481 (Mr1)compound dlhydrochlonde as an amorphous solid. EXAMPLE 8
7R, 9aS)-T -Z2- (5 I |
(TR a8 - P%XYNE(T H%%ﬁ?%% (%%?ﬁﬁ%@o%}{'«a? 64 I ITREEI BB 45, 14858,

(7R 9aS) - t r ans- [129.65-121 468 #4168, 115.28, 113.35, 111.73, 10776 71.26, 61.21, 60.55, 592

i soxazol - 3-yl') - @%@W@ooswd@?ﬂa@a@]zwsaﬂr'@? 27390 yl | - met hanol
( Cct ahydr o- qui nazol I n- (5. 42 g, 5

yj% met hanol
1, 8-di azobi cycl o[ 5. 4 mz 5 Mitkdec- 7- ene (12. 9 n1 85 mml), and
3-chl oro-5-fl uoro-benzo[d]i soxazole (5.54 QEXMIEGTWDI )

25 (7R,9a8)-TRANS-1-{3-[2-(5-FLUORO-BENZO[d]ISOXAZOL-3-YL)-
OCTAHYDROPYRIDO[1,2-a]PYRAZIN-7-YLMETHOXY]-BENZYL }-AZETIDIN-3-OL
(MIXTURE OF DIASTEREOMERS)

Step 1
(7R,9a8)-trans-7-[3-(3-hydroxy-azetidin-1-ylmethyl)-phenoxymethyll-octahydro-

30 pyrido[1,2-a]pyrazine-2-carboxylic acid tert-butyl ester)

Utilizing the general procedure of Example 5, Step 3, and starting with 2.25 g (6
mmol) of the aforedescribed Example 5/Step 2 title compound and substituting as a reactant
(R,8)-3-hydroxyazetidine for pyrrolidine, the title compound was isolated (free base) as a
colorless oll (1.48 g, 57% Yyield; flash chromatography purification: silica gel, 47-61 micron

35 rmesh; elution initially with methanol/methylene chloride = 8:92 in volume, increasing methanol
content to a final 2:8 volume ratio).

3C NMR (75 MHz, CDCl,) & 159.0, 154.6, 138.7, 129.4, 120.9, 114.5, 113.5, 88.5,
79.7, 70.9, 64.1, 63.4, 62.5, 60.8, 58.8, 54.8, 36.3, 28.8, 28.4, 26.9 ppm.



were dissolved in pyridine (16 nl), and then heated (110CC) with stirring

for 18 hours. 10% aqueous sodi um bi carbonate and net hyl ene chl.ori de
(250 m of WONPWere added, and the m xture was vi goriSUiBIYULT o,
The aqueous phase was then re-extracted witH2hree 100 n portions of

fresh nethyl ene chloride. The conbi ned organic extracts were dried
(anhydrous 35 sodiumsulfate) and concentrated In vacuo to an anorphous
solid (4.88 g). Flash chromat ography of the entire sanple (silica
gel, 47-615m cron 88RR; elution with met hanol / net hyl ene chl oride =
8.94 in vol une) af (TR ghelerhiter Bl(Bétéhyﬂn%fB?ﬁdHPﬂz- 6 Byrd8ing.yirfietibxy)-benzylpdelidh-32S an
anor phous solid. niz 306 (VFI). 40 Step 2

WO 99/ 52907 9o dihydrochloride -54- 5 -

(7S, 9a8) - t r ans- 3- [ 2o azhiotorminq2daw) zottn csmeamte«&a/g )sarﬁﬂé ahtnd tite Bompotad df 2- a

6 Ut on of e NAE SRmASING B FHESSH P HEYLRE,Ferars Gloida Gy wed

net hyl - 3- 10 addeyidribe yesetiarowee stiied 58 agbiedt temperbture i ¢8 hylraz Sdiveatrromavd &t e

(2.08 m, 13. ; QE% 3.2 nmol ) were
conbined in tg('JrTgE#ad (ﬁﬁggﬂr‘\ac@%&ﬁdq J.\B?%ﬁﬁ FR?&&R%&S% déat ed (5000 and
stirred for 18 houM§m/1@%@érdéous sodi um bi car bonate and met hyl ene
chloride (100 M okigach) were added, and the m xture was vigorously
stirred. The JUE0US phase was then re- extracted W|th three 50
portions of fresh K&SS8AHRE 2r(p-fluoro-benzoldjisoxazakAyihastahydrorpytideli @yt r act s

were, in #yrnapaasHeindhdxy)- Iﬁhiyﬂ}aé?zb@din—%tghuxlth% aﬂdié?ﬁiéonﬁé?@l um hydr oxi de
and 10% aqueoUs Sodj um bi car bo afe, The seaﬁarat ed org ni ¢ phase was dried

15 (anhydrous sodilgitéAcmapwy Qﬁtﬁftt’ﬁ@"% LRrePafeesin s RIS ster (20,59, 0.51
yi el di ng a t agigol)s ol,8-Giazabicycld[8.2.0)0hde) 7-ertel {251 Qhruaatmtgbmpbyd Cﬁ-ctﬁd’t&-S&lDérbf e

chioride = 4 ReoHIRRRRY T ecp BERMNS tobnes mativirens Pusig el oo

yi el d) as col essukisg saution plaellnsated)lat @D°C for 18 hours. 10% bfueolig sedifin blh’hrb)matéﬁnd
Step 3 .

(7R 9aS) -t rangn eth§lem=2 c?'g'dlgl(tzj%rrn 9 %anc? 0 cﬁ dsd(%g‘(aazn Slth%m'x}ufe i ‘gﬂ%}’%'fsd' St%'{/rF(li dBrF'EI , 2-
al pyr azi n- aquepuy phese Wos {ien piitasied with theee29rmol| portions of fresh methylEoe ehiotide] The
stirred, ice 'aé}mn&hérbérﬁcdeﬁ%ét& km@te dii@b kﬂnhﬁﬂo&fsohﬂﬁx shlfété)f‘arﬁ%ﬁ&dﬂ&e@‘;n JeldBo

previ ous step (2 gl I n” di et hyl et her
M)/ tetrahydr éﬁ!ﬂ?'ﬁﬁ" F@Be'rﬂ )(2403[“@ WF*HF'E?'H?PQ'@QWéP'"E@G dreample §fica geh Hum

al um num hydr Isdam(rsn RBsHTelutich vwith ﬂﬁmdnbllmaﬁytéiﬁd;ﬁﬁnwﬂm’m s Poluré)afiorias theQfiee
m xt ure m Jor ousldy( (Ztl r{ger{d i ) Toi ent for : houor" bef ore quenchi ng
by cauti o8 besb iekhpeingafing; 173y & F3pessemlonpabe i ) °fy IR

aqueous sodi um hydsniat67 Mt+Yr stirring at anbi ent tenperature for 30
mnutes, the mxture was dried with anhydggagpsedi um sul fate and

(7R,9a8)-TRANS-2-(5-FLUORO-BENZO[d}ISOXAZOL-3-YL)-7-(3-MORPHOLIN-4-
YLMETHYLPHENOXYMETHYL)-OCTAHYDRO-PYRIDOJ1,2-a]PYRAZINE

30 Step 1
(7R ,9aS)-trans-7-(3-morpholin-4-yimethylphenoxymethyl)-octahydro-pyridof1,2-

a]pyrazine-2-carboxylic acid tert-butyl ester

Utilizing the general procedure of Example 5, Step 3, and the product of Example 1,
Step 2 (600 mg, 1.59 mmol) and substituting morpholine (419 pl, 4.77 mmol) for pyrrolidine as
35 - a reactant, the title compound was prepared as a colorless oil (354 mg, 50% vyield; flash
chromatography: silica gel, 47-61 micron mesh; elution with methanol/methylene chloride =
4:96 in volume).
BC NMR (100 MHz, CDCI,) § 158.9, 154.5, 139.4, 129.1, 121.4, 115.1, 113.0, 79.6,
70.7, 66.9, 63.3, 60.7, 58.7, 54.7, 53.6, 36.3, 28.7, 28.4, 26.9 ppm.
40 MS m/z 446 (M+1).




then filtered through celite. Solvent renoval in vacuo afforded an oil (3.6

g). Flash 30 ‘{,\fkn%ﬁmgography of the entire sanple (silica gel,pc/rg0dioeustr on
mesh; elution W met hanol / met hyl ene chlLoride = 6:94 in vol unme) -

afforded the title conpound (in free base for as a colorless

anor phous solid (1.83 g; 67%yield). 13C NWR (75 MHz, CDCI 3) 8
160.5, 159.2, 142.6, 129.6, 119.2, 118.2, 117.9, 113.7, 112.9, 111.4,
111.3, 107.4, 107.1, 70,9, 65.2, 60.1, 58.6, 54.1, 53.6, 482 36.3, 28.9,
26.9 35 ppm? 'Step2 ' \g nf 7412 (MH1). St ep

(7R 9aS)-trans- {3 [267(25a81-m1s0-(mmhbm}4-ﬂmnml@her&xwhe}th)@mﬁﬂw0[ 1, 2-
al pyr azi n- h henyl } - met hanol net hane sul fonate

-55- 5 alfyi ‘hﬁ@w@?—@ﬂ. rred mixture of the title conpound: (440

nmg, 1.07 mol ) of t hetiliging Weqeseral procedureof Example 5| Step 4 and substigpting ag a reactant
triethyl am ne (@\Q?woghct 0 H‘%ibeés‘nl}ﬁ% Etee @56%&2%@&% &%&Hd%s&ol&a@d)(dlhydrochloﬁde

anbi ent tenperatu chloride (91" VI was added.
After stirrithg salt)as sroamaphretsieanciguanttaliyeYidflal portions of triethyl anine

(18.6 R, 0.13 nmol ) gg grrethanesulfonyl chloride (9.1 Ril, 0.12 mvl)
were added. The reac was [o m nut es
bef ore quenching wt R PP A ReeOdS UQ P

nmet hyl ene gﬁgngfyn%ygdagﬁwm-@heon B-a}p';maﬁﬁe m xt ure was ext ract ed W th
three 10 m fresh pori|on or | d i C
extracts were dried Ql"rﬁ‘?g’?eo??ger?b‘ﬁff’%ﬁw&ﬂfgéﬂr@e , Step gﬁagggbﬁggmtﬂggc?%&%

~vacuo to_ af figr diteheedious! stepc (inydractdoride) as i reaxtant (2601 mg,.5280 mynol) wéth tapprapiiale
Yield). The prodsls Yahe u%g%atasoﬁmtsr&ﬁéauescsﬁg?a@mgguﬁepsaaa 109 ingP 74, Liefpdd £1-

15
( 7Rgaskt r ans- 2- ¢Gerfessiamprihons ediid] (Raskhanmamparaphyz - §ifsaoeh 4561 drieron megty. phiien| -

phenoxymet hyl) - of ﬁ»@%égﬁ@mempnb@énhmaeahmrn%lu% ).(free base) A reaction
m xture consi sti ng o

ate ound from_the prevjo S
(79 ng, 20 0.16 mm“p)anan@PPemeﬁw"g% 16°28”H1~?o?§°qo ﬂg%%'eﬁgﬁi i‘%ﬂi e
(2 m) vas skhirHeslg a3 859R.d 951.9.808.1, 107.80012 58.7T 6.4 S83.8/ 604, FES, FAHTEY.L,MH8L5)
vacuo, and the residue was extracted into a 10% aqueous sodi um

bi car bonat e/ met R§Petfe!- EAPBPMde bi phasic nixture (20 m of each). The
organi ¢ phase was thess mxtssagiag with three 10 ml portions of fresh

met hyl ene chl oride. The conbi ned or gawy acts were dried
(anhydrous sodium sul fate), and then conce%ﬁ_n 25 YL_vacuo t af_ford a

col orl ess anor phous sdIR,8S)-TRANSE

solid with tyo 15 M pGREHRAPIRINCIRMETREL mfmwmq@wﬂun@p@s Razwsom ng
of f of each hexane € conpound

as a col orl ess anor piEteps! solid (60 ng, 81 %
(7R.9aS)-frans-2-(5-fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido-1 2-alpyrazin-7-

yi}-methanol
(Octahydro-quinazolin-3-yl}-methanol (5.42 g, 26.2 mmol), 1,8-diazobicyclo[5.4.0]-
30 undec-7-ene {12.9 ml, 85 mmol), and 3-chloro-5-fluoro-benzo[djisoxazole (5.54 g, 32.3 mmol)
were dissolved in pyridine (16 ml), and then heated (110°C) with stirring for 18 hours. 10%
aqueous sodium bicarbonate and methylene chloride (250 mi of each) were added, and the

mixture was vigorously stirred. The aqueous phase was then re-extracted with three 100 m}
portions of fresh methylene chloride, The combined organic extracts were dried (anhydrous
35 sodium sulfate) and concentrated in vacuo to an amorphous sofid (4.88 g). Flash
chromatography of the entire sample (silica gel, 47-61 micron mesh; elution with
methanol/methylene chloride = 6.94 in volume) afforded the title compound (3.46 g, 43%
yield) as an amorphous solid.
MS m/z 306 (M+1).

40 Step 2



yield). This product was identical in all respects to the anorphous free

b titl d duct of Ex |l e 5/ St 5. 30
base 1 it] e compaup product of Example 5/ Step

(7R, 9aS) - TRANS- 2- ( 4- FLUORO- BENZ] d] | SOXAZOL=3#-YL) - 7- (3- PYRROLI DI N-1-  ~
YLMETHYL- PHENOXYMETHYL) - OCTAHYDRO- PYRI DCEI |, 2- a] PYRAZI NE

Uilizi ng t he general procedure of Exanple 5 Step 5 and the product of
Exanpl e 5, Step 4 (337 0.84 mmol) and
3-chl oro- 422 f | uor o- 89 fago-pergofdlisgxazol-31%)-pete aRyrige] 1.2 afpyazinm: s
and with apprﬁﬁéthﬁtyﬁbéﬁabbagnﬁfhyms@r reagent s/sol vents the t|tIe corrpound

(90 ny, 23%.?“ eI NS t}@al ned i ta Vi scous oi |
chr omat ogr aphy 6@" OF i i comnqupd, of the previgussiep @"@tg dﬂ 'ﬁ"ﬁ?'t metvl3-wi t h
met hanol / met ledmxybevhcbem (2188 g, 87 Smbly diethymdlcaramyl%&s (268 MRt N2 Ghmol), and

(r:ﬂO;tt igtS Eﬁ/&?) tt'lbrﬂeﬂgpﬂusghlxg l(é'fga ol %5%4\39 wer com iR tet}'ahydrofuran (SQXRIR/PL'@elo

WD 99/ 52980 solution was heated (50°C) and stirred for 18 hours. 10% aqueous sodium bicarbonate and

PCT/ 1 B991004

(7S, 9aS)- O &g RS ST HEARATE" aok) were sddeg, and e mixiyre wag Yigerusly. stinéc? fhe

PHENOXYNETWL?WQEFFMWWRP [fﬁ)[t@ctzd Wit iwee7$0Nml portions of fresh metBylen® dhloride.

(7S, 9aS)-ci s- ﬂTe(ozmmea atgdt.b esawsqteré .ytme&atau@m emétteg%tﬂ, AR %Leyl{s.as%h.t}%ﬁ y!
O a wll-stirre

et hoxy) - est er

sol uti on cons’?ygf‘?‘{‘} % 1 %Saqgggﬁs %’F'Em(bfaﬁe’ﬁitﬁ{ dihe $enauzted ompapic_phase was dried

oct ﬁhlydr 01$Jyr(|adt;(di‘o,u§ saﬂhmtrsmza:té} ahdythg -sb®ér el remé\?ed419 vaccga tyneﬂdinhsa"; tack h

e oxybenzoa nd friphen osphi ne
LRI T e g e W o b

di et hyl az Odl ouﬁbnetmrvtlmetbﬂemrwde % 4:98(n voiome) afferdedittle 6 compoundl (2€00rL 808t | NQ

sol ution was -8 Loidlies? ARGroh8lis saiidloUr s- The sol vent was renoved in vacuo,
15 and the r@@ tl?]g ersesﬁ‘g}p Was extracted into a bi phasi ¢ 1N aqueous

sodi um hydroxi de (M8M2440 (*f)-net hyl ene chloride (50 m) mixture. The

5

aqueous pmse was $ e extracted wi th equal vol une portions of fresh
nmet hyl ene chl ori de -I(’)nIC extracts vvere‘drled

(anhydrous nagnesi-t#s . :
initial fl ash7-ylmethoxyﬂrplmamt}{m§ptnqnuy (SI lica gel 70-230 m cron mesh; elution

1 e L i B L e b W T i
and tri phenylg¢ro@E0i hé. Gommdb)n dlﬁhyﬂdberr(ds fdl)ﬁettahydlrofomt(@(g ﬁ@pbyl 00 dieth§! ether

ot hanol |t Hy o o0 iy ke .25 B0 38 Hinoy Bl oddBy Hobplee, g repeion
conpound (1. 37ixyre wasgRencyigprously simed|abembisst tondr ivo tbsfosm kitehching by cautious
MS nlz 422 ( Mtoﬂ/)me élﬁmon (at 5—10°C) of Bfotahdi r(tl7151 M@mus%ﬁ%y&oﬁ@g After l‘tﬁ‘}ngoat

161.1, 159.3 lb ? 129, 3, 122.
" ambient tempera ure for 30 minutes, the mnxture was dried with anhydrous sodium sulfate and

then filtered through celite. Solvent removal in vacuo afforded an oil (3.6 g). Flash
30 chromatography of the entire sample (silica gel, 47-61 micron mesh; elution with
methanol/methylene chloride = 6:94 in volume) afforded the titie compound (in free base form)
as a colorless amorphous solid (1.83 g; 67% yield).
3C NMR (75 MHz, CDCl,) 5 160.5, 159.2, 142.6, 120.6, 119.2, 118.2, 117.9, 113.7,
1128, 111.4, 111.3, 1074, 107.1, 70.9, 65.2, 60.1, 58.6, 54.1, 53.6, 48.2, 36.3, 28.9, 26.9
35 ppm.
MS m/z 412 (M+1).
Step 4
(7R,8a8)-trans-{3-[2-(5-fluoro-benzo[d)isoxazol-3-yi)-octahydro-pyrido[1,2-apyrazin-
7-yimethoxy}-phenyl}-methanol methane sulfonate




(2), 121.8, 120.1, 116 2, 114.8, 110.5, 69.0, 60.4, 56.4, 54.2, 53.7, 52.2,

48.3, 33.7, %? Yo ppm Step 2 PCT/IB99/00457
(7S,9aS)-cis 9! % enzo[dl i soxazol - 3-yl - oct ahydro- pyrido[ 1, 2- al pyrazi n-7-
30 vyl et hoxy) - phenyl | - net hanol a well-stirred, ice

bat h-chilled solution of the title conpound of Step 1 (1.33 g, 3.16
nmol ) i n anhydrous tetrahydrofuran (nitrogen atnosphere), a 1. OM sol ution

of lithium al unmi num hyd 3..80 3.

over 10 ni nufes. The P@é’&eﬂ"s dlm"‘tuge%g'é @%CPWBW"S{(N@({EGT or @&gﬁ?m& ?,%gﬁd
then at anbi ent stepmetan) dissivedyrand tietiylaminBu t86euis®4 tol) BEmethylerte dhiodde,dlP i),
chilling, the reaction was guenc f

IN sod unPTEa e e el seDlon B o RhA FE Y ey Bl ARGERNS
anbi ent t enper aftdti2e miads, ddditional podinisyaf trigthylagaei (166 $‘LI Of1dtremelhandaaetainesuifapy!

m xture wasfllt re t iti
concentrated in® 86‘%&5 d’?% 'ﬁ'%b ?:’g'ieoar% éehssﬂg Féénﬁ thgn H t'()r'ﬁ%jw%z?na%dﬁiyoﬁ 2(t) he
entire sanpl1® minutes(tsifdre qaengmhg wiIB 00% @Quashs ﬁmmrtﬁﬁbo@llmt“ﬂfbr?ovﬁ“t"rﬁ methylene .
met hanol / et hyl %ﬁg_y%r}ﬁeb)?eTﬁe feadtion! .fo&ewé@thé&ed fith Ghd€ chot ME frédht pditions of

conmpound (891 d) as a colorless anorphous solid.

99/ 52907 methylene chlonde The combined organic extracts were dried (anhydrous sodium sulfate)
: ECT/ | B99/ 00457 rTFd concentrated in vacuo to afford the title com ound as a vuscous oil (528 r:?)g quartitative

' ol kg
8164. 0, 161. 1, 159/!68*) 111'2B %0%'2 3§, usqdig the "ei‘féepz'“‘t‘%””’ repugfication.
11621140135129 10 uG8o @ved). 3, 60.4, 56.5,54.2,53.7,48.3,
133.7,25.1,24.8 ppm Step 3
(7S, 9aSci s- 2- Benzo[dl§—%96§<azol 3-yl-7-(3-pyrrolidin-1-yl met hyl - phenoxynet hyl
)- 10 octahydro- pyr |(m,BéS)2raa$M&mmrqaltenm[d]lsoxazol-3-y|-7 -(3-pyrialidiniirvinatik titl e
[] :

~conmpound of Step %Jxﬂg " éeaggse (0.118 n, 0.91

-mmol ) et hanesul6hy 063" O-S1 D as reactants and
et hyl ene o teattion enn(tee@omﬁls;mmgf téemeﬂﬁte tltteh@rr\BWé@ﬁb% PFRYIOHD 8P K0t

the Step 2 pypdysis M@.ﬁl) Qr'iaeﬂ%l%%e (42 i, b, @8 findol) inksdefRitrid @ rpastinet absmomreass,

Step 4. 15 hird (by volunme) portion of the in situ
gener at ed nesyl dIOEszoT*ﬁR FQ!Y?’“ was remoysH Jk VAP PYA @ezss'%Wa%fexw&;ﬂ 'BPe")‘ Q%

pyrrolidine (0.0&Zdedls &d@ﬁ' ﬁEﬁ?ﬂ)&naﬁéﬁﬁé&\y@ﬁmlﬁ&@ blphasml Mix@uee {2 imt f leech).2 The) .
The reaction was refl

| rr
tenperature for N P§e W%éerb?ﬁt@}é{ﬁfw%tgref d If/g%‘%’ﬁ&,&ﬂ%aq & frigride, Th& ue
was extracted  combined orgamblextmmwerermeldwhwwoummndsﬂfsm @nd then caogeatseied in

~sodi um bi car hona euogfougfﬁnrd ) {o Qedl anfirorols scﬁ"?ﬁ&) mgﬁ h%u@é&% Qhé"ﬁﬁrenzded

extracted w portions o | ori
The comnbi ned or gsnw wﬂemr tﬁ:mkpm of| hexages( %hyerﬁ@uerp%oﬁmm'@a off &f egehdigyane

concentrated in %@rﬁ&%ﬁerﬁuﬁ'nﬂj Qﬂrd'éd %'tilgccfn?p%hm a dioRELs SHhureHBRS Sdib Wg. %

the entire sanple 61 mcron nmesh; el uti 1 qn WH
‘met hyl ene chl ori ﬂ@@rréﬁhﬁaﬂmuﬁfd’!ﬁ?dm'?aétnéy respects to the amorphous free base title compound

product of Example 5/Step 5.
30 EXAMPLE 9

(7R, 9aS)- TRANS-2-(4-FLUORO-BENZOJd]ISOXAZOL-3-YL )-7-(3-PYRROLIDIN-1-
YLMETHYL-PHENOXYMETHYL)-OCTAHYDRO-PYRIDO[1,2-a]PYRAZINE
Utilizing the general procedure of Example 5, Step 5 and the product of Example 5,
Step 4 (337 mg, 0.84 mmol) and 3-chloro-4-fluoro-benzo[djisoxazole (180 mg, 1.05 mmol) as
35 reactants, and with appropriate scaling of other reagents/solvents, the title compound (90 mg,
23% vyield) was obtained as a viscous oil. Flash chromatography: silica gel, 47-61 micron

mesh; elution initially with methanol/methylene chioride - 6:94 in volume, increasing methanol

content to a final 1:8 volume ratio (90 mg, 23% yield).
MS m/z 465 (M+1).
40 EXAMPLE 10



aqueous ammoni um hydroxide - 18:1:0.04 in volune) afforded the title . i
conpound 5 54%yield) as a colorless anorphous so i
13C NMR (é%gi%’” @t 0, 161.1, 159.3, 141.0, 129.5, 129.1, Hig’?gé’mﬂl 1 |

116. 2, 115.0, 113.2, 110.5, 68.7, 6585'608 60.4, 56.5, 54.2, 53.7, |
48.3, 33.8, 25.2, 24.8, 23.5 ppm
EXAMPLE 11 (7S,9aS5)-C0 s 1
-[ 3- (2- BENZQ d] | SOXAZOL- 3- YL- OCTAHYDRO- PYRI 30
a] PYRAZI N 7- YLMVETHOKS: 28G5 2-BENSRIE] I SR AEOL33- XL ﬁr(ﬁPYRROUD'N' -Y'-METWLa
wel | -stirred, ice bat PHEROXYRETHVLIWOGTAHYDRO-PERIDOUH 2-aFvRxamel of Exanpl e
10, Step 2 254 (0.65 Mol ) 1 n dichloronethane (5 m), triethylam ne
(112 A, 0.81 nd met hanesul fonyl. chloride (55 ,ul, 0.71 mmol)

wer e added; and t {78,9a8%¢is-84(2rBemaojdlisoxazokd-yl-artahydreghyrido[1 z-é]gymﬂ@TMmmmOstL at
anbient te yer chronatography inspection indicated 35
conpl ete rgpgn%'&lg dmﬂﬂl s{ ilformatlon) Met hyl ene chloride (25 m) was
added, am@ the To aj welstiredasolutionn censisting t ofd (18,348 )26-(BiBeptoldlispraze-3(yta.
10% aqueousoc%émbﬂaraymocfﬁﬁ Q@%&.ﬁq-ywemanm qaug 08 PhASH mﬁmﬁpor Ingw.@ct ed

wi th several equal volune_T1esh ‘g tions yl ene’ The

conbi ned or gMerexyRspzeate (270u8r 479 Mreqtk 2a¢ é’d’hPW‘RPaﬂt!@et 378 9.014R% mEchelly| at e

of the &h«s\mhﬁe&&\ydﬁm @s aﬂ)paietﬁyua@a.caao@m Ay, {0 mdiRasaided.e
nmesyl ate sa

Dtartaric g:gl ¥ a@w %ﬂ'}“ﬂ%g%h%ﬁﬂ qﬁ&ég{;o(r%)‘\oa%r g Qg'g gg%lt?gv% u]; (/gcrpo

PCT/ 1 B994904anki the resultmg residue was extracted into a blphaS|c 1N aqueous sodium hydroxi@8¢40 5

di | ved i 5 m d 1.5 ,
O el e ek st A HRES ol flos Bl il 7o
sol vent was vohmwad'tlons ofafeash , metindene hehlorides | Jhe combinedhargasict exiradte dverd titied1 0%

aqueous sodi r&ﬁr p\%@@sm&ﬂl@)egﬁd %h&ﬁ{rg{ﬁd (160, rmarrﬁ) re ﬂCh)An jnitial fddne

separat ed aqueous was ext ract ed wt ree res ual vo
portions of Chmmatﬁﬂ!’?m)'l (itiea qeh | 781230 icrammegty Alvtifevitronethanomethyierg: ehioride ~e
dried (anbydieysinSoskirié) stdrict @irtidiy p@med GRoRRNYS.8t §d chrilaHinais tﬁycﬁézﬁr@rd an

oil (420 Ias

ol ut 1 on w E hRBYREREI Rl DR FEPEVBsBRDS 2XgeId " sefanc, st R REPRL DY e
free baewiré sample{siltchgel, 280-400cicwomesh agutipnadihanéteml/methylateocttoriie &m
&%10 g, 350/‘1 :)éb)e:lfﬂ)ded the purified title compound (1.37 g, 27% yield) as a colorless amorphous SWNPLE

(7S, 9aS) - O/ S- 2- BEMBGpEBRBMAXOL - 3- YL- 7- ( 2- METHYL- 5- PYRROLIDIN-1 - 15

YLMETHYL 5BHENOXYMeEH R - W{%@)&Yﬂﬂ%&a %RYW:& NE1 4 1295 1293 1228 ep 1
(7S,9aS)-ci s 3 2- Benzordl | soxa % oct ah razin- 7-yl
t

et hoxy) - e IR R AR VLT R B SN
sol ution of ppm.

(7S,9aS)-cis-(2-Benzqg] d]i soxazol -3-yl -oct ahydr o- pyri do[ 1, 2-al pyrazi n- 20
7-yl)-nmethanol (5 , 1.7 mol ), 3-hydroxy-4-nethyl-benzoic acid nethyl
ester (432 ny, (78,9a8)-cis-[3-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-

30 ylmethoxy)-phenyi}-methanol

To a well-stirred, ice bath-chilled solution of the title compound of Step 1 (1.33 g, 3.16
mmol) in anhydrous tetrahydrofuran (nitrogen atmosphere), a 1.0M solution of lithium
aluminum hydride (3.80 mi, 3.80 mmol) was added dropwise over 10 minutes. The reaction
was stirred at 5°C for 30 minutes, and then at ambient temperature for 1 hour. Subsequently,

35 with ice bath chilling, the reaction was quenched by slow, dropwise addition of aqueous 1N
sodium hydroxide (exotherm). After 15 minutes of stirring at ambient temperature, solid
anhydrous sodium sulfate was added. The mixture was filtered through celite, and the filtrate
was concentrated in vacuo to yield a colorless oil. Flash chromatography of the entire sample
(silica gel, 230-400 micron mesh; elution with methanol/methylene chioride = 2:98 in volume)

40 afforded the title compound (821 mg, 72% yieid) as a colorless amorphous solid.




2.6 mmol ) and triphenyl phosphine (525 ng, 2.0 nmmol) in tetrahydrofuran (10

m), di eWbﬁgﬁg} carboxylate (315 lal, 2.0 nmmol) was addegcTiie9/00457
reaction m xture was then stirred at 50%? for 2 hours. The sol vent was
renoved and the residue was extracted with a 10% sodi um

bi car bonat ei met hyl ene chloride (20 ml of each) biphasic m xture. The
aqueous phase 25 was then extracted with three 10 ml portions of fresh
met hyl ene chl ori de. pah d organi c extracts were dried
(anhydrous Sodi um smgpg’ é? 'ﬂg concentrated in vacuo to an orange oi |
(2.01 g). F ash chr GEd\IY (78 MHEz GIICIH) hd6HMit161.8, 158.6p148.5 $29.9,d29.5122.242), 61B.9,
.mcron | /

af forded the t ﬁ%qggmg9\éw1??6@,&%%.3?%@&,%g.gb?%éfg,)%a%@saﬁ dasgog‘géuous' sol i d.
30 '3C NVAtegpA5 MHz CDC13) 8 167.5, 164.0, 161.2, 157.2, 132.6,
130. 3, 1.29.4, 128 i . 60.5,

56.6, 54.2, 53 5
N nfz 436 1()M+p§tah)@ro-pyndo[1 2- aipyrazmg.p 5 35

(7S,9aS)-cis-[3-(2- Bamr@[tﬁié tut&@éﬁé&ind?ofﬂep@(‘iiﬂdﬂbﬂér@7®Wn10q0ﬁ'léthﬁarﬁﬂ'\§)((ﬁﬁ%‘|ﬁl- 7-
yl met hoxy) - 4-

procedure of E§t o '@g'g @P%SHHE@V' {’}ﬁ?—."dﬁﬁ%%a b 81 B‘H‘Sb ﬁéﬁa&"t‘s an %GG%t

(267 ng, 0.61 B‘mﬁl’id)e (wasnlpmoerentetﬂe icarrdshendingtrieaylate op the r8tep 2 srobiudt wds prepared

\3\8 85} g;;ogi | in situ usifvgzt%g mrégfodg%?a)ﬁipﬁlgggfep ﬁ_lo MS miz 408 (M1).
PCT/ | B99/ 004557 A one-third (by volume) portion of the jn situ generated mesylate - S@ution

(57 S, 9a9) cs- 2- Bga%gl%[)(malteéyo?( %&; rgfnol of mesylate) %nd mglrr%lldlne éo 064 rPIOOI ‘{6 drlnrrrlwll were combh ?
phenoxynet hyl ) ifoaeeionjtee d2pPb.i d'B[elreECtE]‘ p‘jﬂsaieﬂ%d for hC‘UfS then Eﬁ"eﬁh@ Wal

E)rl 28 edur eoog 4%@#@&% 18h60s. 3Thet§6ﬁelﬂ%‘é Perflived Inl a6, ShCRe osiiue S bxtracted
g,

tle co
yiel d), isol at &P 3§'P£/asi‘b’"e@8f’ 'Qe’%?tﬁﬁaﬁ'ée%%f"‘?"d‘rmb'ca'“"(a‘e mixtbre %QC"’IQI(/R
(75 MHz CD@03) e&&64h£aquéﬁ& ;ﬁasel\&& ektracteOwifth, twd. B&aﬂvoldh%pcﬁtxoni JPfredh rﬂeﬂ@leﬁe
%é623 Zilé 9231 grld%é_ e dom%g’e%]orga(r)uc extragts Were l\?@e?d( Xé'f“? l\%g%:m itg:B te) and

EXAMPLE 13 concentrated in vacuo, yielding a solid residue. Flash chromatography of the entire sample

VUNETEV- PHENORIRE TRV BETAVR e iy 1 Tk FEit hiodoancenvatgg

| aqueous ammomum hydroxide - 18:1:0.04 in volume) afforded the titte compound {60 mg,

25 54% yield) as a colorless amorphous solid.
BC NMR (CDCl,) § 164.0, 161.1, 159.3, 141.0, 129.5, 129.1, 122.2, 1211, 116.2,
115.0, 113.2, 110.5, 68.7, 65.8, 60.8, 60.4, 56.5, 54.2, 53.7, 48.3, 33.8, 25.2, 24.8, 23.5 ppm.
EXAMPLE 11
(78,9a8)-CIS-1-[3-(2-BENZO[d)ISOXAZOL-3-YL-OCTAHYDRO-PYRIDO[1,2-
30 alPYRAZIN-7-YLMETHOXY)-BENZYLIPYRROLIDINE-3,4-DIOL .
To a well-stirred, ice bath chilled solution of the title compound of Example 10, Step 2

254 mg (0.65 mmol) in dichloromethane (5 ml), triethylamine (112 ul, ¢.81 mmol) and
methanesulfony! chloride (55 pl, 0.71 mmol) were added; and the resulting mixture was stirred
for 20 minutes at ambient temperature. Thin layer chromatography inspection indicated
35 complete reaction (mesylate formation). Methylene chioride (25 ml) was added, and the
mixture was then extracted with 25 ml of dilute {ca. 10%) aqueous sodium bicarbonate. The
aqueous phase was then extracted with several equal volume fresh portions of methylene
chloride. The combined organic extracts were concentrated in vacuo to afford the mesylate of
the Example 10, step 2 product as an amorphous foam. The entire mesylate sample and
40  trans-3,4-dihydroxy pyrrolidine (derived from D-lartaric acid 200 mg, 1.93 mmol) was



(7S,9aS)-cis-3-(2-Benzol dl i soxazol - 3-yl - oct ahydro- pyri dof 1, 2-a] pyrazi n-7-yl
nmet hoxy) thoxy benzoic acid nethyl ester I ng
t he genera%%pglggggé) ure of Exanple 11, abovg and (7S, 9aS) -ci PFE/IBMIM&’Z
Benzo[ d] i soxazol - 3-yl - oct ahydr o- pyri do] 1 a] pyr azi n- 7-y|) met hanol (500
ng, 1.7 mmol ), and 3- et hoxy- 5- hydr oxy benzoic acid nmethyl ester (475
ng, 2.6 nml) as reactants, the title conpound was prepared and

0, =
I( i/l?-: ? te a%lsgolge% Ir(l) gc%?rgt Igﬁ me%w'?gh\ar%léé) (é’ chlﬂrgc) 15 Zm? respectively). Th'\e/zssomtign 452
(7S, 9aS) - ciwas [trﬂen(s‘ﬂrraeazﬁmf’cl]forgﬁmfxrsl -me)sbwmmbyem@epyn vabap, land-the pasidagi n- 7-

| met h 5- t I
4 el h0Y) BetBabOH A SO A BB ommonaimmennisns chblds BB4S AT
(363 ng, 0.T8e rsenér;aten\muemmvnhasaad/as @Xtrmt;ect with ¢rem frpsiurgyal ivelomet mations oa

col orl ess A7

cDCl 3) S 1@%"8’3"3@9“&& Eﬂggm"z’%%%éé k%ﬁ"%cts 197§ dried 1"5‘5}%‘{;‘% % Lealdy

116. 2, 1010.28d cargsntratediio yacyo ta aproan (480 mgh . Blashatiromatamanhy (Y5agel 526D,
5§’/|+ ? 48. 2 migén ﬁ)\?\%@(blﬁlo% S’(')ﬂ} meth&AelMnetgfend chidfide’= BB in I8lume) afforded thfl'vﬁee'ir1 z 424
f 60- ) 5 base form of thgfﬂt@ﬁorypound as a colorless amorphous foam (110 mg; 35% yield).

(7S, 9aS) - ci s- 2- Benzot d] i soxazol - 3- yI Eg@ fxy-5-pyrrolidin-1 -yl nethyl-
phenoxynet hyl ) - oct y RS E B

procedure of Exanp —5
(240 ngis 0. 57 mﬁlME%Y&&WXWHHMM}MAHVDRDd’WMPYBABNEQ 70%
yield), isolat ed_sf{_%;a 10 colorless oil. : 13C NWR (75 MHz,
CDClI 3) 8 164.0 1 16% 7, 106 4 |1341 7, 129 5 122 2, 116.2,

110. 4, 107.3, 10

33.8, 25. 214—r3ékhﬁ~belzz%lc@c1d methy@@ﬁér VB m z 477 ('VH‘J-) 15
EXAMPLE 14

e Ty e——p ST —
YLMETHYio- PHENHShMnbHE0D mwm@m@@ Inetnybbdnttidakiimethy! ester (432 mg,step 1

(79452917 bl AL LBRORRL Bt s ke B i) Y 3617,

nmet hoxy) - C Ster g the
general pr cmﬂmazedwﬁrbdleawﬁa‘é H02.0 smep vms abidede Tha rebcliofSnBWIE) was ther( Sirred

at 50°C for 2 hours. The solvent was removed and the residue was extracted with a 10%

sodium bicarbonate/methylene chioride (20 ml of each) biphasic miixture. The aqueous phase
25 was then extracted with three 10 ml portions of fresh methylene chloride. The combined
organic extracts were dried (anhydrous sodium sulfate), and concentrated in vacuo to an
orange oil (2.01 g). Flash chromatography of the entire sample (silica gel, 47-61 micron

mesh; elution with ethyl acetate/hexanes = 2:8 in volume) afforded the title compound (267
mg, 36% yield) as an amorphous solid.
30 ¥C NMR (75 MHz CDCl,) & 167.5, 164.0, 161.2, 157.2, 132.6, 130.3, 129.4, 128.9,
122.2, 121.7, 116.2, 111.6, 110.5, 68.9, 60.5, 56.6, 54.2, 53.7, 562.0, 48.3, 33.8, 25.1, 24.8,
16.6 ppm.
MS m/z 436 (M+1).
Step 2
35 (7S,9a8)-cis-[3-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1.2-a]pyrazin-7-

yimethoxy)-4-methyl-phenyl}-methanol

Utilizing the general procedure of Example 10, Step 2, the above-described Step 1
product (267 mg, 0.61 mmol) was converted to the title compound, isolated as a colorless oil
{239 mg, 58% vyield).
40 MS m/z 408 (M+1).




Benzo[ d].i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- aj pyr azi n-7-yl ) - met hanol (126
ng, 0.44 mmlv% 255) 2-chl or o- 5- hydr oxy-benzoi ¢ acid net hylpcqgab&ioosssl S
ng, 0.62 mol rpeact ants, the title é_’gorrpound was prepared and  _
isolated as a colorless oil (690 ng; 20%yi MS mz 456
(M. Step 2

(7S,9aS)-cis-[5-(2-Benzofdlisoxazol -3-yl -oct ahydr o- pyrido[ 1, 2-a] pyrazi n-7-
yl met hoxy) - 2- chl org Bgenyl ] - met hanol Utilizing the general

pr ocedur e Bf Exanp , Step 2, the above-described Step | 30 product (40
nmg, 0.09 nmol) was (7SEasptib-2dehmmidlisexatdl-BlyR7-(amgtyHSepyirsidneiaytmethg: | ve yi el d,
| sol at ed Fehofim !olct%ﬁ%roql rido[1,2-alpyrazine Step 3

(7S,9aS)-ci s- hl oro- 3-pyrrolidin-1 -yl nethyl -
phenoxynet hyl ) oct aBy thewepsralipresdyre offxgpla A0 8teB, the above-descritib,d Sténe2 predust al
procedure of ﬁﬁg 63191m Réhelnt@ Vtﬁleg ﬁ‘d’uh@ g@% ldﬂfqg&'&édasa

"was coﬁverte |nt0 t he tl e compoun

(54 ng, 0.13 10% vyi el d)
i sol at ed 48 acolorless amprahqus salidoi | WD 99152907

PCT/ | B99/ 00457 C NMR (75 MHz CDCl,) & 164.0, 162.0, 1574 1302 11294 1255, 122.2, 1Y
(7s 9aS) - O S- 1BENFEP IV 1P SHGEP. 736046, -56. 6(%%@%% 7D|4RL3133 2R TR48.-234, 16.1
PHENOXYMETHYL hpCTAHYDRO- PYRI DJ 1, 2- al PYRAZI NE Step 1
(7S,9aS)-ci s- 4 (2 ?& Ig“ﬁ%azol 3-yl -octahydro-pyrido[1l ,2-al-Pyrazin-7-
10 vyl et hoxy) - ben pz4 t hyl ester To a well-stirred

sol ution aensisting of (7S, aSycs (2 Benz KQM azol 3-y -
oct ahydr o- pyri do[ 1, Z-ﬁg :

met hyl - 4- hydr oxybenzoa
and triphenyl phosphili& ) ) \ LZL2iVn o Lok
tetrahydrofuran (7@ , dlethylazodlcarboxylate (2.29 n1 14.6 mmol ) was

added, 15 After h the solution for t wo hours at SOOC the soI vent
was renoved in vacﬂ@g gis-3-(2-Benzofdlisoxazol-foyloctapydrerpyridall ‘

aqueous sagi uglnpishxpétic Gdid matnl dirk hyI ene A chl ori de(50 | n1) m xt ure
The aqueous phase twce exiracted wt ual v por

net hyl ene chl ori de\a?’ EEngeRRsl BiPgedHiec °E>§’%QB'FS —a)eragg\’&r |aaft’j &gm}ﬁ%@é
magnesi um Benzo{d]ifaxt:zg)-3-y Beuthhgdraperito] 1:2t-alphrazin- g methanal ¢40dimyg 1armmsthend oi | .

- Flash chr omat g%eﬁtpol}%g%kdrg tge%gé ? id %r%thgh%sqgﬁlé‘g% &3{)&?,9@?,8@55 reagtagéothg1 tlﬁé on

mesh; elution w une)
af f or ded t he Wmﬂltamofwnpm'ameqa}ldmlaﬁd a§3%plpitess @) (388 ma. 4796 weldkss am)rphous

solid. 25 ms B =3 (#23, (MH1)

Step 2
(7S,9a8)-cis-[3-(2-Benzo[dlisoxazol-3-yl-octahydro-pyridof1 ,2-alpyrazin-7-

yimethoxy)-5-methoxy-phenyl]-methanol

Utilizing the general procedure of Example 10, Step 2, the above-described Siep 1
30 product (363 mg, 0.8 mmol) was converted to the title compound, isolated as a.colorless oil
{247 mg, 73% yield).
BC NMR (75 MHz, CDCl,) 5 164.0, 161.1, 161.0, 160.6, 143.5, 129.5, 122.3, 122.2,
116.2, 110.5, 105.2, 104.5, 100.2, 68.9, 65.2, 60.4, 56.4, 55.4, 54.2, §3.6, 48.2, 33.7, 30.3,
29.9, 25.1, 24.7 ppm.
35 MS m/z 424 (M+1).



13C NWR (75 MHz, CDCI3) 8 166.9, 164.0, 163.1, 131.6, 129.5, 122.4, 122.2
(2), 14.2, 110.5, 62.2, 60.4, 564 54.2, 53.7,.51.8 48 3,
33°7, 25.1 \;7%39/%298 m 25 Step 2 PCT/1B899/00457
(7S, 9aS) ci s-[4-(2-Benzofdl i soxazol - 3-yl - 08¢ ahydro-pyrido[1 ,2-al pyrazin-7-
yl met hoxy) - phenyl ] - met hanol To an ice bath chilled sol ution
of the title conpound from Step 1 (1.50 ng, 3.56 nmol) i n anhydr ous
tetrahydrofuran (nitrogen atnosphere), a total of 4.30 mM (4.27 muol) of a
1. OM 30 Ssol uti oRt | ithium alum num hydri de was added dropw se over 10
ninutes. The reagts, s'as)-wa Benzo[d]is6xazbltRy738-mafHexy-S-pyrdidifl10th&fyl. and then at
anbient te r(13(_3ratur ) t1jd our fl n1||¥l the reaction Was quenched
(50 by cau qRme '°°ta widglt aqueous sodi um hydroxi de. Solid

Uo aAauUur tT orr JI \JUU LB

an Ihy dr ous ) sodi :J By thef geheralymecedurd ofiExampte 10) Stepix the labowsedeséridet Stepd friduat!g E
T
ol 1 (1, 36 ap i Pie? mmal) o5 HrE AL o Bhopfhd @64 P HoRpleE ol Dol

230- 400 i cederleseaih; el uti on with net hanol / net hyl ene chl ori de = 2:98
bn vol une) afford@quwgmnkecmgyrsom ﬁ1§g'70{dwr?5§413?0{29%0‘|'§z§°|'1h91§)g 96
NVR (75 M4z11%b¢9é53 67699-5,, 6885 81.9, 60145§6§ 5513948, 5310985, 33.8.25x, 24.8235 ( 2) ,
40 110. 5, pgd4. 7, 116.2, 68.9, 65.1, 60.4, 56.5, 54.2, 53.7, 48.3, 33.7,
25.1, 24.7 ppm

- 62- 5 MS migdZ, (Mt1).
(7S, 9aSyeci s- 2- Benzol dl | soxazol - 3-yi - 7BXAMF||1E(3|morTet hyl - phenoxyrret hyl ) - oct ah
ydr o- pyri do[ O I I1ed

solution of the tit
mml ) and triet hyMﬁETWL(Bt@IQ?&YMEJ’Hl’IZ) @ﬁﬂHYmRo-m’Rm{%@]R\fﬂmmmle (22 m),
met hanesul fonyl &Q,chloride 216 jd (2.80 mml) was added. After 1 hour of
stirring at 50C, i tional portlons of trlethylamne (442 ugl) and
met hanesul f onyl &8.988)-4i8-5¢(2 AEgl-3-yhertehydroq ) 17
reacti oroal E-Qtlﬁﬁobér&biclaeﬂn%yl wt@t es elution with net hanol / met hyl ene
chloride = 1:9 1 e L{B’E gﬁtl on) indicated i ncorrf_ete reaction.
The reaction was f'h"@ﬁ e pé‘fce%\% xample 10, g d 3bovR. ¢ind ¢S .9p8)de-®@i ne, a
~third addi t Benzo[sifisdxazabBlylsdatatlydre-plridbpl 2-alpyrazimd-ylyeidiraneis e gy 44lhmolgicor | de

216 pl nbi.ent t TLC
. I( nspe(F:)t I) o\rll\la§ cﬁ‘&%% rg}éf'c;xﬁ rbgrqzoé gﬁ?&'lbﬁthyl e%r ('i y é rr}'%h%tcizgrgrgl?lfgﬁ r ecg;)r?shgl?]eu ;tia
vi gor ousl y §anque@jwa# PféPaf@Hjﬂldt'NﬁieQﬁS aco!orlesﬁamhﬁﬁaﬂtrw 28%yéetd)s sodi um

~bicarbongte and wrihplgsguchl oride (20 n of each). The aqueous phase
was extracted w th an equal vol ume of fresh nmethylene chloride. The
conbi ned or c extracts were dried (anhydrous nagnesi um sul fate) and

concentrated in y&EB8H#8)tR-[5-(2-Benzo[d]isoxazol-3-yl-octahydro-pyridof1,2-a]pyrazin-7-
yimethoxy)-2-chloro-phenyl}-methanol

Utilizing the general procedure of Example 10, Step 2, the above-described Step 1
30  product (40 mg, 0.08 mmol) was converted to the title compound in quantitative yield, isolated
as a colorless ail.

Step 3
(78,9a8)-cis-2-Benzo[dlisoxazol-3-yl-7-(4-chloro-3-pyrrolidin-1-ylmethyl-

phenoxymethyl)octahydro-pyrido{1,2-alpyrazine

35 By the general procedure of Example 10, Step 3, the above-described Step 2 product
(54 mg, 0.13 mmol) was converted into the title compound (6 mg, 10% vyield), isolated as a
colorless oil.




20 afford the title conpound as an anorphous solid (1.85 g), used in the
next step w t her purification. MpciiBogidods7
(ML) W8S sdst Step 4 1 )
(7S, 9aS)-ci s-2-Benzol dl i soxazol - 3-yl -7-(4- pSﬁrFoI idin-1

-yl met hyl - phenoxynet hyl ) - 25 oct ahydr o- pyri dof |, 2- al pyrazi ne

A solution consisting of the title compound fromthe previous step (50 ng,
0.12 mmol) and pyrrolidine (32.8 p MQLés{",smml) in acetonitrile
(1.00 m) was heated at 500C for 2.5 hou The sol vent was renoved
i n vacuo, and the res(vsl,eﬁ)v@is-ZGBENZQ{n]ISGXAmm-XLge(MENaR@w%@éMETHYL-

sodi um bi car bonat el net ! !bet[ ueous phase
was extracted 30 tw CW ettt g@?ﬁé@jﬁ? ﬁ/una tjé; lN%qt hyl ene
chloride. The conbiStapdt or gani c extracts were dried (anhydrous
magnesi um sul fate) Angha§Q dgnagja]%;_ahous

solid. Flash chro Ica ge 0-400
m cron nesty; glmethoxy)-benzoic acig methwhes!anol / met hyl ene chloride = 5:95 in
vol ume) afforded thg ty weﬁ-sﬁféapgunﬁbn( 3bnsilling of (7S, @k%%(?Beﬂ\z@Id]@&aml 3yl

col orl ess anorphous solid. 35
Utilizing the oR@hysismyridel! &eipyaziad- ﬂ)d“i@"l\gﬁgg pnid-t minp! "é%%ﬁﬂﬁﬁmfyf"%ww
Exanpl e 10, (Aldrlchsttlfahuc%l 85., 2I86 g, @82 tamdl), aad)diphénylphasiphige ($180 gpees frimet) i6i nal

step am ne r e%%g)%pgus tetraﬁyc} If;[Jrar? {70 mi), dleﬁ\OFBodJca%%xﬁate MII ?1? 6 Mﬁgw

pr epar ed.
WO 99/ 529015 After heating the solution for two hours at 50°C, the solvent was remov@@-in vacug. The

BENZCL d] 1 SOTReis e, BRSOl T SBRLIE bRl aroxide (40 mmetpyene
step amine reabloede (50 aeviktciendhe Adquacis phasgivas twicel exiRstnd (ith Pawal ¥lymaPRSIqRRous

lid ine eRtr: 9,
> 89' 4) 1202 9 Ebethﬁ/leﬂlégal% (7he M%n @Q@af-ﬁﬁ gta}s%gwge dfied (a%hyd%"_\& rﬂagn@ﬁ@“

110 68.
60.4, 56.5, 5 §uﬁate)5apd2:on@gtrqteq:3 vgcuoggelcgng azgar@er oy F@sh ihfcu?atographyrﬂsme entlre
VB n1 Z 433 Mighpy Ie (smc el, 70-230 micron mesh; elution with methanol/methylene chlEr)ﬁ%l\aHl.EQEE

7S, 9aS) - C1 & [ 3- ( 2- SOXAZOL 3-
g] PYRZZ? N-7- Y[L ?ﬁ%ﬁ?&k‘%ﬁi wwa&%ﬁ@t’% NE°'°’8 § arforpriots sidha

step am ne react antmsmyzytzawepyl met hyl amne; final step yield: 23%

(colorless oi 1,); c % g5 MIEE g)é@%omg% QZI?OM_B%1 %3’)2985 %9&40122]26&)

159.4, 142.0, 129.5,
116.2, 114:2, 110.5, 62.2, 60.4, 564, 54.2, 53.7, 51.8, 48.3, 33.7, 25.1, 24.7 ppm.

25 Step 2
(7S,9a8S)-cis-{4-(2-Benzo]d]isoxazol-3-yl-octahydro-pyridof1,2-a]pyrazin-7-

yimethoxy)-phenyl]-methanol
To an ice bath chilled solution of the title compound from Step 1 (1.50 mg, 3.56 mmol)

in anhydrous tetrahydrofuran (nitrogen atmosphere), a total of 4.30 ml (4.27 mmol) of a 1.0M
30 solution of lithium aluminum hydride was added dropwise over 10 minutes. The reaction was
stirred at 5°C for 30 minutes, and then at ambient temperature for 1 hour. Finally, the reaction
was quenched (5°C) by cautious addition of 500 ! of 1N aqueous sodium hydroxide. Solid
anhydrous sodium sulfate was added, and the mixture was filtered through celite. The filtrate
was concentrated in vacuo, yielding an amorphous sofid (1.36 g). Flash chromatography of
35 the entire sample (silica gel, 230-400 micron mesh; elution with methanol/methylene chioride
= 2:98 in volume) afforded the titte compound as a coloriess amorphous solid (0.96 g, 68.6%
yield).
MS m/z 394 (M+1);
BC NMR (75 MHz, CDCl,;) & 164.0, 161.1, 158.9, 133.0, 129.5, 128.6, 122.2 {2),
40 110.5, 114.7, 116.2, 68.9, 65.1, 60.4, 56.5, 54.2, 53.7, 48.3, 33.7, 25.1, 24.7 ppm.



116.2, 114.2,113.2, 110.5, 68.7, 60.4, 56.5, 54.5, 54.2, 53.8, 53.7, 48.3,
E?(A%PL E51§w3 319/58290171 2 20 ppm PCT/IB99/00457

(7S, 9aS) - Ol S- 2- BENZO~d] | SOXAZOL- 3- YL- 7- [ 3-%2- METHOXYMETHYL- i
PYRROLI DI N- 1 - YLMETHYL) - PHENOXYMETHYL] - OCTAHYDRO- PYRI DO 1, 2- a] PYRAZI NE

Final step am ne reactant: - 2S-nethoxynethyl-pyrrolidine; final step
yield: 20% 25 (coI grless oil); "13C NWR (CDCI 3) 8 164.0, 161.1,
159.2, 1%1.4, 12¥e83 129.0, 122.2, 121.2, 116.2, 115.3, 112.8,110.5,
68.7, 63.1, 60 4, (789a3)-ciH2-Benzdidlisaxazd4d-yF7-(behictométByl-phenbyriethyd3odtahy @8- 6,
E?(A%/PLE " pyrldg[‘I%%]pyra%%e M mz 490 (M#l). 30

(7S, 9aS) - O S [ 3- TABENEEH ShBLSAKELN of-he HIECTAGHDIRONPRVDGS step D100 g, 2.54

al PYRAZI N- 75 Pﬁbb’EJ Q@ﬁlﬁ%‘%&d ulc%(?-m r?]q'n Cﬁg‘bm&m de (?2 m{;] methgﬁe@@l c>n?lt ep

am ne react ant ['am nhe st ep vy
32% ( coll®r | enaside 21‘9 pl (280 mmoi) was addetc AfleRr1 (hewr Wmnwc?@) adglitipgal portionssaf, 4

159. 4, 142. @neth%gr%mé é44§§[% -ahd mjea'%ngsulfér%pchﬁmde %216 éﬂ) weidadded 1 He ﬁluspe]ciigh &a

1105 68. 7 30.1, 25.2, 24.8, 6.6, 6.4
reaction aliquot (silica gel plates, elution thh methanollmethggm\/p!}_@dg(3= 1:9 in volume,
( 78 9as) - @v?deE’e%WaﬁHlé lete ¥bac?|or( 3- TIRXRB&%W\AslméGL MErTédY lar am&i@nt

PHENOXYI\/ETHY n) OCTAHYDRO- PYRI tﬁ{r g 2907
- 64- perature, gt yhjchdime, a ‘hédq'tl? c‘lféﬁ‘ﬁ‘hy'aﬁwer g? df')n%”d FPW&‘PGSEF‘E‘M'
yi el d: 18% éHidride l(:hesﬂs V@Waﬂb OAiffer 1.5 houS @F stulalng alaﬁmuhtﬁérﬁg?&atw;ndi@@;&t)onS

164.0, 161.1 141, 129.5, 129.

1132, 110 BUieRsy Fompgisgeaiign; Tishragijwas fieh Vioojsly tired el gddfongr o
23.5 ppm  saturated aqueous sodium blcarbonate and methylene chloride (20 mEofAhEN).ETRE aqueous
(7S,9aS)-Cl =3-VY| -7 I

VUNETINL - PRERBIRETOREST Sl A st W) 1S hpliid Figte! e corbnes,
step ami ne PWARE gMracts]wereltlied fanhydrayy megnesiumasulfgiel pnd, cericantratert)in muq)tq ess

anor phoyg s gidrdline tit d rBaGn § <otid Ci¥elih the nd41eB. 159. 3,
130.8, 129. 5, 126.1, 135.2, 12 CWS" Wg) 115, 4, Tlséte?wﬁgﬁﬂ%m%% 7,

63.1, 60.4, PyHcgions, 5 53’ 7 53 1, 52.8, 52.3, 48.3. 33.8,
MS miz 412 (M+1).

Step 4
(78,9aS)-cis-2-Benzo[dlisoxazol-3-yl-7-(4-pyrrolidin-1-yimethyl-phenoxymethyl)-

25  octahydro-pyrido[1,2-alpyrazine
‘A solution consisting of the title compound from the previous step (50 mg, 0.12 mmol)

and pyrrolidine (32.8 ul, 0.38 mmol) in acetonitrile (1.00 ml) was heated at 50°C for-2.5 hours.
The solvent was removed in vacuo, and the residue was exfracted into a saturated aqueous
sodium bicarbonate/methylene chloride biphasic mixture. The aqueous phase was extracted
30 twice with equal volume portions of fresh methylene chloride. The combined organic extracts

were dried (anhydrous magnesium sulfate) and concentrated in vacuo to yield an amorphous

solid. Flash chromatography of the entire sample (silica gel, 230-400 micron mesh; elution
with methanol/methylene chloride = 5:95 in volume) afforded the title compound (35 mg,
61.4% yield) as a colorless amorphous solid.
35 MS m/z 447 (M+1).

Utilizing the methods of Examples 10-15, and the title compound from Example 10,
Step 2 as the reactant, and utilizing the specified final step amine reactant, the titie
compounds of Examples 16-28 were prepared.

EXAMPLE 16



15 25.2, 24.8, 12.0 ppm M mz 490 (Mrl).

EXAMPLE 22 99/52 PCT/IB99/00457

. (7S,9aS)-C STVQ 3? 9I£I7:‘NZCI dl | SOXAZQOL- 3- YL- CCTAHYDRO PYRI DJ 1, 2- -
a] PYRAZI N- 7- YLMETHOXY) - BENZYLI - CYCLOHEXYL- Al NE 20 Final step
am ne reactant: cyclohexylam ne; final step yield: 19% (colorless

anor phous solid); 13C NWR (75 WMHz, CDC13) 8 164.0, 161.1,
159.4, 142.6, 129.4, 129 : 3¢ 2 ! ,

68.7, 60.4,Y56.5, 56.2, P
2,25.0, 24.8 ppm 25 BENZO[d]iSOXAZOL-3-YL-OCTAHYDRO-PYRlDO[1 2-a]PYRAZIN:E(A|Vp|_E 23

(75 9aS) - Cl S [ 3- W Tugfgéb' Wit BadR! Bibdebs %mor hous
a] PYRAZI N- 7- YLI\/ETHO%&%‘l %%gé%zﬁﬁdll\ﬁ%' Fi nal stpep
am ne react antsoliilydr oxypyrrol i dine (derived by hydrogenolysis of R (+)-1-

benzyl - 3-pyrrol i di nag nud fs! M, @b@ﬂ)a@@m el Hnﬁgﬁﬁm ieg 012938 %24 2,042077| ess
oil); 30 13C NWR (75

161.
129.5, 12910 1162, 314.4,113.4,110.5, 68. 71%0?0‘21%5@5 21%“32 3. 71%.433 @g% %%Jﬁge‘a’f

63.0, 60.4, 60p3y 56.5, 54.2, 53.7, 52.4, 48.3, 35.0, 33.8, 25.2, 24.8
ppm NE T 2 463 (M+1)
EXAMPLE 24 35 MS m/z 433 (M+

(7S,9aS) - Cl S-2- BENZ( d] | SOXAZOL- 3 YL 7-13E m WETHYL [ PYRROLI DI N- 1-
YLMETHYL) - PHENOXYMETHY. D) »
step am ne react ant 2

Wi, a5 Chu, J. aWING%%mEBmY}BEMBYL]@@LOBWaI st ep
yi eI d: 19% (col orI e fi tep yield: 23%: coloriess
. 65- Pihaiidelqtmie (SRER, SYCRRRPUTeY! P, N e yleld:) 2870°0%S o
128. 8, 122 2, ol.6, 120.8, 116.2, 115.9, 115.0, 112.6, 110.5. 68 7,

60. 4, 59.8, 56.5, 55‘03\4M#5*@752MH§3:D70|3)531680 1%813155&":1820 129.5, 349 %,,1230, #2023,

25.2, 24.8, 20.5,17.0 M5 i
EXANPLE 25 10 1162, 1142 1132, 1105, 68.7, 60.4, 66.5, 34.5 &51635 287 ke 3,338, 252, 248, 112

(7S, 9as) ci 992- Bgpzof d] i soxazol - 3-yl - 7-[3-(2, 5-di net hyl - pyrrol di n-1-yl met hyl
) - phenoxynet hyl ] - oct ahydr o- pyri dol [%#ﬁg&_ﬁrazi ne.

Final step am ne reactant: 2R 5R-di nethyl ne [R P. Short, R M
Kennedy, S. Mas anuiizs,9ab)- ngBE@@M!SOMOLW%?ME_MEMMaI step
yield: 19% (Cow,éﬁﬁmﬁ 14'\)J.’ME,THXLLPHENQXYMé%LW&M%%'%VR% BhPYRABHED,

161.1, 159. 0,
Fmal step "amine reactant S-methoxymethyl-pyrroIldlne final step yield: 20%

25 (colorless oil);
3C NMR (CDCl;) & 164.0, 161.1, 159.2, 141.4, 129.5, 129.0, 122.2, 121.2, 116.2,

115.3, 112.8, 110.5, 68.7, 63.1, 60.4, 59.7, 59.1, 66.5, 54.7, 54.2, 53.7, 48.3, 33.8, 28.6, 256.2,
24.8, 22.8 ppm;

MS m/z 490 (M+1).
30 EXAMPLE 19

(78,9aS)-CIS-[3-(2-BENZO[d)ISOXAZOL-3-YL-OCTAHYDRO-PYRIDO[1,2-
a]PYRAZIN-7-YLMETHOXY)-BENZYL]-CYCLOPROPYL-AMINE
Final step amine reactant: cyclopropylamine (Aldrich Chem. Co.); final step yield:

32% (colorless oil);

35 3C NMR (75 MHz, CDCly) § 164.0, 161.4, 159.4, 142.2, 128.5, 129.3, 122.2, 120.3,
116.3, 114.4, 113.0, 110.5, 68.7, 60.4, 56.5, 54.2, 53.7, 48.3, 33.8, 30.1, 25.2, 24.8, 6.6, 6.4
ppm.

EXAMPLE 20

(7S,9a8)-CIS-2-BENZO[d]ISOXAZOL -3-YL-7-(3-PYRROLIDIN-1-YLMETHYL-
40 PHENOXYMETHYL)-OCTAHYDRO-PYRIDOL[1,2-a]PYRAZINE




- MORPHCLI N- 4

15 115.2, 110.5, 68.7, 60.5, 56.5, 54.2, 53.7, 51.9,48.3, 33.7, 30.8,

25.2, 24.8 pm MB iz 475 (MFl). PCT/IBI9/00457
EXAMPLE 26% wosbrsiad) (7S, 9aS) - C S‘é i

_[ 3- (2- BENZQ| d] | SOXAZOL- 3- YL- OCTAHYDRO- PYRI'DO[ 1, 2-

al PYRAZI N- 7- YLMETHOXY) - BENZYLI - PYRROLI DI NE-3 4-DI QL 20 Fi nal step

am ne reactant: cis-3,4-di hydroxypyrroI|d| ne (Aldrich Chem Co.); final

step yield:_.33% (cal.orl CDCI 3)
8 163.9,5 161. 1, R €§£’ B ackig e 8’)“"'5!'2& figal step, yigle: % k}w"éss arhpug
116.1, 115. sﬁl,ud),l’IG NMR. 17H)MB;:. gmely,s 68,07 1660, 159.36 041, 126.5512%1,.122.253261, ' 50. 6,

‘éiAf/PL?é?’Z;’ﬂez 115.00 71322, 1405, /68%PBb 8 %60 4, 56.5, 54.2, 539@8@53&5%2(5@%)235ppm
(7S, 9aS) - Cl S- 1- [ 3- (2- BENZQ[ dI | SOXAZOL - EXAMPKEZNHYDRO- PYRI DJ |,
a] PYRAZI N- 7- YLMVETHOWE RIENEYE-b-sENRB SOk GL-§3vL-7 E—(Q-ETHYL-PIPE'I_R‘AQN 1St P ani ne

react ant hydr ox yrml dine (Jderive dr 0ogenol ysi s of oS- 1-
%g feg 'L'X'FQRC PY %; (coI orI £ss

benzyl -® pyrroli THYLAPHENOXYMETHYL 1,2-88Y,

oil); Final ts@ Wﬁe(rZEctMﬂZ 1 @@p&r&m&Gﬂnaﬂ) steb6§uela; 17R. @olodetl- 4,
129.5. 129. ]}g (%21 116. 2, 115.1, 113.2  110.5 71.3, 68.7,
63.0, 60. 4, "%‘15" Ssddk 54 2 53,7 53.4, 52.4. 48.3, 35. 0.

33.8,25.2, 24.8 BPMNMR (75 MHz, cncns)awmwmamg(wmss B889.5, 1291, 122.2, 121.4,
EXAMPLE 28

(7S, 9as) O S £F: (PEHeNZY d{ T3S E 320t Bl AR PR DR Y, -3 483, 338,

a] PYRAZIN- 7252, RESHSOMPMBENZYL] - | SOBUTYL- AM NE Fi nal step am ne
reactant: isobuty n@i@éﬁerfﬂ nal step yield: 38% (colorless oil);

WD 99/ 52907

PCT/ | B99100457 EXAMPLE 22 - 66- 5

igg SHVR (75 gﬂfé 2CQ@éfé)asﬁmbﬁé—(zﬂBEﬂﬁg{g]koﬁ&Q)L%z%&TﬂHYéﬁ@ -PyRIBEH. 23, 212?)421
4. _9of. 92, 20.9, S4.

53.7, 48.3, 33.8, 2g 2 é@%? YEME‘?'&S&?)QB%[};C)(QLQHEXYL-AMINE ME m z 449

( Ml ) 20 Final step amine reactant: cyclohexylamme. f nal step EMANPL F9B O(cdlorless

(7S, 9aS) - Cl %ﬁﬁg\%kk’sowa 3- YL- METHYL- { 2- [ 2- METHYL- 5- ( 2-
HENOXYMETHYL) - Pl PERI DI N-1 - YL] - ETHYL} - AM NE
step 1 T C NMRy 59y, GRIGK) §-164.0, 161.1, 159.4, 142.6, 129.4, 129.3, 122.2, 120.3,

1- 2- (Benzof flgis Q2804 133, Who 5B4dW, le0as88) 53, 4l 58718, *ﬂy},sr:i"é%%r i3digN26.2,
25:2,25.0, 24.8 ppm. -
25 EXAMPLE 23
(78,9a8)-CIS-1-[3-(2-BENZO[d]ISOXAZOL-3-YL-OCTAHYDRO-PYRIDOL[1,2-
a]PYRAZIN-7-YLMETHOXY)-BENZYL}-PYRROLIDIN-3-OL
Final step amine reactant: hydroxypyrrolidine (derived by hydrogenolysis of R-(+)-1-

benzyl-3-pyrrolidinol, Aldrich Chem. Co.); final step yield: 38% (colorless oil);
30 BC NMR (75 MHz, CDCl;) & 164.0, 161.1, 159.3, 140.3, 129.5, 129.2, 122.2, 121.0,
116.2, 115.0, 113.2, 110.5. 71.3, 68.7, 63.0, 60.4, 60.3, 56.5, 54.2, 53.7, 52.4, 48.3, 35.0,
33.8, 25.2, 24.8 ppm;
MS m/z 463 (M+1).
EXAMPLE 24
K (7S,9a8)-CIS-2-BENZO[d}ISOXAZOL-3-YL-7-[3-(2,5-DIMETHYL-[PYRROLIDIN-1-
YLMETHYL)-PHENOXYMETHYL-OCTAHYDRO-PYRIDOQI1,2-a]PYRAZINE
Final step amine reactant. 28,5S-dimethylpyrrolidine [P. Beak, S. T. Kerrick, S. Wu,
J. Chu, J. Amer. Chem. Soc., 116, 3231-3239 (1994)]; final step yield: 19% (colorless oil);




3-yl met hoxyl - benzonitrile 15 A reaction m xture consisting of

(7S 9aS) - ci s- (v?ob g\ggg{ dl i soxazol - 3-yl - oct ahydr o- PCT/IB99/00457
pyrido[1, 2-al pyrazin-7-yl)-methanol (1.34 g, ¢4.66 nmol), 2-cyanophenol (834
‘ng, 7.0 nmmol), trlphenylphosphlne (1.46 g, 5.60 mml), and

di et hyl azodi car boxyl ate (880 A, 5.60 nmml) in tetrahydrofuran (35 m)
was stirred at 500C for 4 hours. The solvent was renpved in vacuo, and
the residuegwas extesagimgl o] 9 d

chl ori de 205 bi phas?c m( %ﬁz ?gyﬁhﬁqﬂfﬁ%ﬁ %d#ﬁn‘tayg 1%5 J&/z%gm’ée{siﬁtah
extracted tw cH64, t1H5.25! 1910, 1126 13@61 68%h $04f 58156152682, @q&éét?s5$&.d4&ﬁn338

bi carbonate, dg4. f%o@a%ﬂ'%/%@% §q)fle5915ul fate), and concentrated in
vacuo to afford an ol ash chromat.ography of the entire sanple
(silica gel, 47-61 Mﬁ@?’éﬁ’%ﬂ elution with nethyl ene chloride/ met hanol =

97:3 in vol une) yi el ded the title coppamneE 4sl. 34 g, 73%yield) as a
colorless oil. 25 [ J ; nEthanoII et hyl ene
chloride =1%:96 in I-pyrrolidin-1-ylmethyl)-1 3¢ NVR

(75 MHz, CDCl 3aheaotrquo&awampyw{1@gg&4ma "133.6 129, 5. 1223, 122.2,
411&23036 3;12 62 51i6 gﬁmé1?ep%mm]éég?ﬁwngOlﬁ-‘?s@u.me%ylpy@?g SR BOstrt, R Zkennady’ s.
(7S, 9aS- (2-[ 5- masaeama.omrgwherph%oz@sms&wgps)gfmsthwelp: 9% (iorless oil);
-yl]-ethyl}- ke Wﬁs‘ﬁﬁ%%ﬁ% §1%ﬂog§'i'? 539%”11 XN 1222h1a1oTﬂ6§

solution of the Step e co

t et rahydroﬂ@nrah15(215101$ 8. 7a6Q®15§5.5ﬂc54 6%8 5419, 483,331 3(X8L@53.2‘ﬂrfbl1700bma 1.0M
"solution of lithi umg%zgwm pm hydride in tetrahydrofuran was added
dropwi se over 10 m nutes reaction was stirred, first at 500C for
2.5 hours, and then at ambient tenperaturBXAMPLE26 hours. Wth ice

bath cool ing, the I eagls, o) \WAS 1 LREIBENZDIJISONARCR Y L IDC TNHYDRICSEYRgE itd-on  of

00 o e el e B B Sl Y,

CATTOT ©Ti1l

sul f at e wagoadded, ginal stehamiriextactant: v@a#-nhyceﬁwdyrtolmmmnded:hm CoJ)hfinal step
WD 99/ 52907 0 . -67- 5
filtrate was c%%'ge% /Fgﬁogaesisr?")\'/acuo, yielding the title conpound as a

colorless oil (1.0 H¢C NMRA75 MHz, ODEI,Y$ 163.9, 161.1, 159.3, 13975, G216, {29.3, i1223,geR.2,

g'egfe gtslog') utlogz;w wsmwwmgﬂw(@gi m%&é& fgfvgb.a,nge'zz, 7 W

'158.3, 131.7, 3BW247ppo. 7, 129.5, 126.0, 123. 8, 121 6, 117.1, 112.8,
111.1, 69.85 61.9, Mgz amPab1).54.5, 42.8, 35 2, 31.0, 26.1, 25.8 ppm
Step 3 EXAMPLE 27

(78,9a8)-CiS-1-[3-(2-BENZO[d]ISOXAZOL-3-YL-OCTAHYDRO-PYRIDO[1,2-
alPYRAZIN-7-YLMETHOXY)-BENZYL}-PYRROLIDIN-3-OL

Final step amine reactant: hydroxypyrrolidine (derived by hydrogenolysis of S-(-)-1-

30  benzyl-3-pyrrolidinol, Aldrich Chem. Co.); final step yield: 64% (colorless oil);
®C NMR (75 MHz, CDCl,) § 164.0, 161.1, 159.3, 140.4, 129.5, 129.2, 122.2, 121.0,
116.2, 115.1, 113.2, 110.5, 71.3, 68.7, 63.0, 60.4, 60.3, 56.5, 54.2, 53.7, 53.4, 52.4, 48.3,
35.0, 33.8, 25.2, 24.8 ppm;
MS m/z 463 (M+1).
35 EXAMPLE 28
(7S,9a8)-CiS-[3-(2-BENZO[d]ISOXAZOL-3-YL-OCTAHYDRO-PYRIDO[1,2-
a]PYRAZIN-7-YLMETHOXY)-BENZYL]-ISOBUTYL-AMINE
Final step amine reactant: isobuty! amine; final step yield: 38% (colorless oil);




(7S, 9aS)-ci s-Benzoj dl i soxazol - 3-yl -net hyl - {2-[ 2- et hyl - 5- (2- nor phol i n- 4-yl m
et hyl - ymet hyl ) -pi peridin-1 -yll-ethyl }-amne 1 A
reaction m“gfﬂ}?%&@onsi sting of the title ound of Step 25‘)&6‘39%?45-6_. 76

np
nmol ), sodi um car bonate (243 ng, 2. 3'%g’ﬁ0| ), and di-2-chl oroet hyl ether
(112 I'la, 0.96 Mol ) was stirred at 650C for 18 hours. The sol vent was
renoved i n vacuo, and the residue was extracted into a biphasic 10%

di | ute aqueous di ' b e ylene chlqride (20 m of each)

T xt ure S The. aqugo MR SBmGBChEETBLPLE: LR A ot A0 S04, B2 PO of 20
met hyl ene cihbar ithe2, 11B@, ¢10%)iesal 60.495M5, 5665 58 2¢ 64 1863, 8 48(3, ad.s( ambyIb.nus

sodi um sul f tae% .and concentrated in vacuo to a residue which was only
partially Fr Q%BPFB'y an initial flash chromat ography (12 g silica
gel, 47-61 m crdviS misH9 (MLt i on wit h net hanol / met hyl ene chl ori de =
4:96 in volunme). The resulting 115 ny pfamelg sb Sem -purified product was

treated on a second fl ash chromat ol um (6“?&]:Si lica gel, 47-61
m cron Hesh: el uti or(7§j9§$|)-@’$-BENm{dl!§ St MEEHY‘-h{Zd?‘? HYLSE-@8 | n
volune) to af hRrbHdIN-UiVL METROIPAERBXYHETAYL)-FAERIDIN-1-YV]- BTV L 3SMIRE

anor phous col ortess solid. VE T Z 463 ( MF1T; 13C
NVR (75 MHz, CD&e818 164.0, 162.0, 157.5, 130.6, 129.5, 128.2, 126.0,
122.2 (2), #89ad)-cisld 11-Po-(Brd[dlisoxBibi-Byi-Bdthyi-amid)-thyiPEnfethyPeipedidin® 3. 7,
53.6, 48.3,_ 33.9, 2572, 243 ppm 30

EXAMPLE 30 3-ylmethbxy)z-%'enz’onitrile'
(7S, 9aS)5 QA S- 2- BENAdtion | riichird” ConsBting--of -(¢3, 9432l deh2éidjisoxézbiEaLy!8btahydro-

T A Y S0l Bt S

N, N- di met hyttigrenyiphvisphing (.45 g115)60 mmd, Land clistHyradiarioRyiate (880 21, 3.60mmhgl) iand

1,4- 35 di | i ) I I e and the.reaction
m xt ure V\/astgtlé%g?'lra@ha%aw? 5 éﬂ?gpas Jngec* %r&i%%uﬁog%@fﬁgégg?n\?gﬁ? ey LhBEd in
vacuo, and ardethe gesidieewam exteacted Antoeal 1Nnaqueeusb8edium hydidide/reethyjereocisoriedi um
car bonape/ vk MeureN60' SPedchd The BoafiephaseiddNAsH Extidbish 'Wie mﬁ mi
agueous phase was then extracted withthree 10 nl portions o res

met hyl ene CHIions @& satyigted aqueoysqipgiuRiekicashanale Sried, (appxdraus godivmysylfatg). and
(anhydrous chekntrles W V4tub o aftsid as 6N GESTE g)atFesdhicRrowatigRaphyt Of thisienlirdisagpien Oi |
(300 ng). F(Jsfﬁgahg%g%%? %%8{5\%2% gILtic}nh\A?itherpngtwleeneS%rfg?iltiee/m{a%lexncl)l c=a979§ kn’ vo£|1u7rﬁe§l

m Ccron

- 68- 5 yielddu theefitietcompoundt( h34ret7B%nidld) @e tleylbease othl oride = 1: 9 in vol une)
affordegsthe tit 3 2 Yi as col gnl ess ol | .
13C NNRQS( 75 M4;,+'%3§’g‘)gﬁ‘%at f§'4f"8t,eg'1g‘%h%?°"i@’.y‘§?‘¥fgl?.qé‘f 143000 fourg ul, o
122.1, defeeiiory: 0847, 3, 116.1, 112.3, 110.4, 69.4, 60.3, 56.5, 54.2,

53.6, 52.2, 51.1ncAfrl (75 cObR) 8.164.0, 16144 164.0,434 3, P3¥B, 120.5, 122.3, 1222,
120.6, 116.6, 116.2, 112.6, 110.4, 102.0, 69.8, 60.4, 56.2, 54.2, 53.7, 48.3, 33.5, 25.1, 24.6
- ppm.

30 Step 2
(78,9a8-{2-[5-(2-Aminomethyl-phenoxymethyl)-2-methyl-piperidin-1-yi]-ethyl}-

benzofd]isoxazol-3-yl-methyl-amine

To a solution of the Step 1 title compound (1.34 g, 3.4 mmol) in anhydrous
tetrahydrofuran (15 ml), a total volume of 10.3 ml (10.3 mmol} of a 1.0M solution of lithium

35 aluminum hydride in tetrahydrofuran was added dropwise over 10 minutes. The reaction was
stirred, first at 50°C for 2.5 hours, and then at ambient temperature for 18 hours. With ice

bath cooling, the reaction was cautiously quenched by dropwise addition of 800 ul of aqueous

1N sodium hydroxide over 20 minutes. After 20 minutes of stirring at ambient temperature,

solid anhydrous sodium sulfate was added, and the mixture was filtered through celite. The




10 . MB mz 447 (M1).

EXAMPLE 31 PCT/IB99/00457
(7S, 9a9) - O S 2 BEBY ] | SOXAZOL- 3- YL- 7- ( 4- MORBHOLI N- 4- YLMVETHYL- i
'PHENOXYI\/ETHYL) OCTAHYDRO- PYRI DJ 1, 2- a) PYRAZI T Step 1 15
(7S,9aS) -ci s-4-(2-Benzo[ dl i soxazol -3-yl -oct ahydr o- pyri dofl, 2-a] pyrazi n-7-yl
nmet hoxy) - benzonitrile To a sol ution of

(7S,9aS)-cis-(&: enzodlsoaol hy.dr o- ' - | p-

7131 ) et hafiol e 38 gonc Rl B oelofyaid BEHC SRR » cBadgl B 8 7o

tri phenyl phosphielde (1.46 g, 5.6 rrrml) and di et hyl azodi car boxyl ate (947
1A 5.6 mol) twere SOdRdeucl b hisHitiof GthihdAlitetniiRde 4258 AloBhe>00C
for 5 hours. The solve enoved |1 n vacuo, resi due was
extracted i nt oU¥ dewsoalietus sodi um bi car bonat e/ rret hyI ene chloride (30 m

of each) m Xt ursg. Nﬂmﬁswmmm% 2wa@ 43>1§§3101t3¢d 1/!1t1h1ﬁé1f61(29%012%10
portions of fr ene chloride he conbi ned ani c extracts

were dried (’anﬁ%ﬁ:o@% Ssbﬁlhﬁﬂ%ﬁl +4t1e$9.8, 61.9, 5§ﬁd5§z%r%eﬁﬂt4?§t 2 H G 28102%® an
oil. Flash chrﬁﬁmt ography (silica gel, 47-61 micron nesh; 25 elution with

met hanol / net hyl ene ¢hl gride = 1:99 in vol une) afforded the title conpound
(quantitative yieldt an anber oil. M5s mlz 389 (M+l).

Step 2 (7S 9a8)-cis-Benzo[d}isoxazol-3-yl-methyl-{2-[2-methyl-5-(2-morpholin-4-yimethyl-
(7S,9aS)-cis-4-(2-Benzol.dlis | t'h?1 ¥| oct ahydr o- pyri do-1, 2-a] pyrazi n-7-yl
met hoxy) - 30 Bﬁ?&%ﬂﬁﬂ%ﬂ——!ﬁ)—ﬁ—iﬁ%‘”‘ - a solution of the title conpound
fromthe priévi ous stapadian Bixdure dor&ns’mmif)tha title compomdhﬁ&tep%(anetmgaloyd mahal), an
(16 M), a 1. '

t et r ahydr of ur %/J)%%B%b%te @ﬁé yg b%%'ﬂé\g W&g%ﬁ \1/2e 0 X mmf’l) was

-m nutes. The r etiredi @rb5°C for 18 haus: eTwasolvenefwastremmd atva@E0end @‘re wesider) wes

wih ice bath eaplldthn bidnkae R el GHERGERIKCEABSE gy

addi tion of 1IN aqueous sodi um over

stirring at anBf essh) tebxyer ather équreevs phaseuwas e pdirastes Wi w28 unf partong®s
added. Thegp meffyikhd EQotRS Thi |cBﬁBuﬁéh orgétic &xh8cts ek éﬂea m@d@ww @Jnafé) in

vacuo yi el ding a viscous ojl crude am ne f further
purified by hy@PbEMcehtiatd a é(PT“OftBrarfﬁf'i"{?nw%@ V35 P Re rtnamé:unfed bye'EH‘t ipitial feshhp) e
was di ssol ved bmﬁbtbgamy/(ez dyilicaael 4 A6 emicldd nigsh;adutiomwith metﬁéhoﬁhbﬁﬂeﬁdﬁhwhdé)n

,Eﬁg 321 n(T %)I :at u‘{ 5’& fd om.ﬁ;t&;'.l ﬁggg%g@&gai@ %50 %qldcsrélmci)-gﬁr ied pro u dvga%qi'eayeldegndaln ng
- 69- 5 hydsemhi dlasid ehmabtographya caaho(® s silienge phbat nicree,mashi elotionawith

filtered ang dHeﬁQn&l?n I“'?EHQt:hlonde = 318 %@%n%%%ﬁ%%é ltlﬁ’eeEtgwt\;fIOQné)YA,o mg, 1%

di ssol ution of t entire sa ueous
car bonat e/ net hyﬁ@h@smwft@esecwlemsom each) mxture. The aqueous phase was

t hen MS miz 463 (M+1);
BC NMR (75 MHz, CDCl,) 8 164.0, 162.0, 157.5, 130.6, 129.5, 128.2, 126.0, 122.2
(2), 120.2, 111.7, 110.5, 68.8, 67.1, 60.4, 56.6, 54.3, 53.7, 53.6, 48.3, 33.9, 25.2, 24.8 ppm.
30 EXAMPLE 30
{78,9a8)-CIS-2-BENZO[d]ISOXAZOL-3-YL-7-(2-PYRROLIDIN-1-YLMETHYL-
PHENOXYMETHYL)-OCTAHYDRO-PYRIDOL[1,2-a]PYRAZINE
To a solution of the title compound of Example 26, Step 2 (300 mg, 0.76 mmol) in

N,N-dimethylformamide (3.5 ml), sodium carbonate {243 mg, 2.3 mmol) and 1,4-
35 dibromobutane (100 ul, 0.84 mmol) were added, and the reaction mixture was stirred at 80°C
for 18 hours. The solvent was removed in vacuo, and the residue was extracted into a 5%'
dilute aqueous sodium carbonate/methylene chioride (15 mi of each) biphasic mixture. The
agueous phase was then extracted with three 10 ml portions of fresh methylene chioride. The
combined organic extracts were dried (anhydrous sodium 'sulfate), and concentrated in vacuo,

40 vyielding an oil (300 mg). Flash chromatography of the entire sample (silica gel, 47-61 micron



extracted with three 5 ml portions of fresh nmethylene chloride.. The .

conbi ned qQrganic _extracts were dried (anhydrous sodiu and
concent r at®A%#%hcuo to afford the title corrpound 10 (738}%/;[&%;508%157
colorless oil. 13C NWR (75 Ve CD30D) 8 165.2, 162.4, 160.8,
133.2, 133.0, 131.2, 130.9, 130.0, 129.6, 123.8, 117. 1 116. 0 111.1,
69.8, 61.9, 57.2,55.4, 54.5,44.7,35.1, 26.0, 25.7 ppm VB M 2
393 (Mtl).

(75, SaSP. o meshs. D oyt TRSRRITNlene, chioride, =138 ¥9Tie) Aot Hsy e procct
PHENOXYMET k8d0)ng 4496 YiciDady BbloNasd oil. 2- al PYRAZI NE . To a sol ution of

the title conpo

di et hyl f or mam gae&d QBC{Z?@S écfi)m car ﬁg?g%Z%]Tg$§4 1%151 2595 1F§3 1231

2- chl or oet Hg1 2.et1ﬁ@r 116.1, 112821104, 69.4560.6n%4.5, mssam 510 48.2h33.7,628d% i on

m xt ure vva§ gt .at 850C for 18 hours. 20 The solvent was then renoved
I n vacuo, e’ T €si due was extracted with a wat er / nmet hyl ene

chl ori d® (15 m M3 mE4hMbl)phasi ¢ mi xture. The aqueous phase was

extracted with three 10 ml portions ofexAmM@mlE ##€t hyl ene chl oride. The

conbi ned organi c extract wer e drlm“drous saodi um sul fate), and
concentrated In vadg&as : Y lré4-MORPHQ LMETH ogr aphy
of the entire sarrpl ePI(|ENDXEMEWL)—O@\‘A&YDW‘KR]DGﬁ%\PVhNZlNEn with 25

met hanol / net hyl ,F}ﬂ oride = 2.98 in volune) aftorded the title conpound
(19 ng, 9%vyi el as an oil . 13C NMR (75 MHz, CDCd3 ) 8
164. 0, 161.0, 198S,8aS)%B04-R-Beh26[disoxarpl?3--octbbir®pyritiai4,245)pyrazin-7-§lidethoxy8. 8
67.02, 62. 9,80, nle§6 5, 54.2, 53.7, 53.5, 48.3, 33.7, 25.2,24.8 ppm

M5 mz 463 EXAMPLE 32
(7S,9aS)-Cl S 2- gm&qﬂdw SR8 :2ep)-ds-{A-hepzqldjisprarpcd-yHoptRbydro-mrivplf 13valpyrazin-

PHENDKYNET o) e Y00 PHEOR oy phdid 28 M. 69 o, pheryBRodin@! Ut 01

of the title conmpound Q

N, N- di met hyff #&Snaif B )?"5 %"ﬁy'azgﬂmf?ﬂw‘egr @6%16\4 5§ W'Wefela%’sd n#sl e and

1,4- 3%0 dewtmgmumraMs sfiredgt 50°C. 15/ oW, ) THERbIRerd s Fbmo¥BEl irl JaBud, @A¢thk ON
m xt ur e was stirred '

s. Th t d
Vacuo, - and PN e, SRCEREDA 1% apdbed e bEpenateeihyee e GO SR i um
car bonat e/ reathyinixtuge. c hiTher aqheoys] Bhaske wds extmhied bmmhtmsa'ecmnmit portions Tdiefresh

aqueous ph qﬁ&h}“@\% cﬂfﬁh%chﬁdcéﬁ%g&d tot:ﬂ'aﬁﬁ e;{?adig wéB r&lé@ gfi 3 %%E‘lmn&ﬁ ¥, e he

chl ori de. i ned organi c_extracts were rous sodi um
sul fate) arffdcanrestirtedie@ere;toactlo, Flash ChSﬂi'T@F‘NHﬁQY (ﬂﬂ'céﬂﬁ' 'Q-QG) nigjon MEshas h

chromat &g adlign Aitht MEth&dl/inERyISRTBHIGdeSE 1igdain SRlumef Ltbrieditd be compound
- 70- (quantitative yield) as an amber oil.
MS m/z 389 (M+1).
Step 2
(78,9a8)-cis-4-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido-1,2-alpyrazin-7-yimethoxy)-

30  benzylamine
To a solution of the title compound from the previous step (2.9 g, 4.6 mmol) in

anhydrous tetrahydrofuran (16 mi), a 1.0M solution of lithium aluminum hydride in
tetrahydrofuran (13.8 ml, 13.8 mmol) was added dropwise over several minutes. The reaction
mixture was then stirred at 50°C for 4 hours. With ice bath cooling, the reaction was then
35 quenched by dropwise addition of 1N aqueous sodium hydroxide (1 ml) over 20 minutes.
After sfirring at ambient temperature for 1 hour, anhydrous sodium sulfate was added. The
mixture was filtered, and the filtrate was concentrated in vacuo yielding a viscous oil. The
crude amine product was further purified by hydrochloride sait formation as follows: The
entire sample was dissolved in ethanol/ethyl acetate (10 ml of each). An ether solution (20
40 mi) saturated with anhydrous hydrogen chioride was added, yielding the amine bis-




5 nesh; elution with nethanol/nethylene chloride = 6:94 in vol une)

afforded the title conpound (22 ng, 10%yield) as an oil

13C NMR (75 MWOI¥%B) 5 164.0, 161.0, 160.4, 135.0, 132.2, 15§T§B99/°0§57
122. 2, 116.3, 115.3, 110.4, 68.9, 60.49%7. 8, 56.3, 54.2, 53.6, 52.6,
48.3, 33.5, 25.1, 24.7, 23.1 ppm NB Mz 447 (M¢1). 10
EXAMPLE 33

(7R, 9aS) - TRANS- 2- ( 7- FLUORO- BENZQ dI | SOXAZOL- 3- YL) PYRROLI
YLVETHYL- PHENORYA/ESHOVS saias Aiaotorigss epripheys P eﬂéﬁ“@\?ﬁ)@&ﬁé lorod and dred fn vacyg. o

1 The free base was liberated by dissolution of the entire sample in a 10% aqueous sodium

7R, 9aS Di fI -N, - - h 2- |
2 15" iy a8 SR Mol | DB b et
React ant 2, 3- digktractud@lith trzey ol mxions ofdyekh mithgleneciblorides Thee:pmbiaeld ongani¢ extraets

thr Lﬁéﬁ 2 ary o GG ylm SOhel) P oGBS ARR EARRSE rly e B,
of 2, 3-di f I'@or (73evg) ak deblptkss oki ne (400 ny, 2.55 mmol) in chloroform .

(2-62 m). Excess Cmc‘}?ffﬁyé"@ﬁz,fc‘fzf@ﬁﬁéhﬁfz @}6219 1%b@uf3%20%33@ Mbhwb'etﬁﬂﬂ@n
A 20 total of 254 triet ipam ne was then added dropwi se.

The reaction nilRe-6r1@3.8, 117. 4164, "I“t b688, 64D S&R 1R 54-P1#4t7ne5 1,200 2R EFP™Y

chl or of orm sol uti on \gf mi@3 Moyl chloride reactant. To an anbi ent
tenperature solution of the title conpound of Exarrple 5, Step 4 (1.51 g,
3.76 mol ) and 882 di azabi cycl o[ 5. 4. 0] - undec- 7-ene (1.13 m, 7.52

mrol ) i n chisor of or mtSeas)Els)2-BENZO[]ISOXAZOLI3r¥E- mmwrmhea.mwu on of

2, 4-di f1 uor obenzohy C | wi se (exotherm.
After 20 m nutes ofqgg. .TT.@ﬂW .@C?é{é‘gj&ﬁwggm addi ti on of
20 M of 10% di | ut e Taqaiesoltonsofdthe rtitidicompdod Hftom SEhe2 r(ﬁ'écmgoﬂ 4Enmel) & Nk

e Fier 20 o dimetnyroselrlel 36 £, SURREetbotied Mg PRE RS o4 2TRERKIS! Enor

chl ori de anl c 'ex rous so I um
sul fate) and cd‘ﬁ%elnﬂﬁatrmb‘) werg addpd, anst e regction(mixigregyas §tyrg lﬁ‘f 3 °C for 18 hours.

chrormat ogr apny 9 L&@en@%sr 'ﬁ\eﬁafmfo@ec( S |\}aﬁé’o 95Hd: trfle7 ré‘sidum %@rb&rsasu vtk on

with 30 nethanol/nethylene chloride = 6: i n volunme) afforded the two
(lyn and anti) wakarimethyleppreshleride (15 mof teﬁ%h)tl?‘ﬂhla‘é'c CHNEL N d e PALPRYSE pRIEER Was

sol i ds. extracted withl#red10 @f pofﬂbﬁ§offﬁ@hfﬁdhethﬁéﬁ&ifhloﬁ&’e46rh6&omﬁtﬂ% Urgaflc”extract
silica gel plates; ,elutio orid [

vol ume: UV det é{@ﬁ. gﬁad (anggrous sodlum sulfatein%nd R}%}%lﬁétn? Eg% lv?eqrég,lygfe dlg%an onl (17(53 mg)
TLC of nore polRashi cheometograbby ofithe 88ty isahple (silibe ngel, oH61TnCranomest; | autisy) :with

0.33; Mo ) : o i

(7R 928 - 1 2ns " er et < 031 vaump) By o e compaun (g 6 vl

-yl et hyl - as gplobnoxynet hyl ) - oct ahydr o- pyri dol , 2- al pyrazi ne WO
99/ 52907 C NMR (75 MHz, CDCl, ) 5 164.0, 161.0, 158.6. 1304, 129.5,71b2.2, 116.0, 114.4,

110.5, 68.8, 67.02, 62.9, 60.4, 56.5, 54.2, 53.7, 53.5, 48.3, 33.7, 25.2, 24.8 ppm;
MS m/z 463 (M+1).
30 EXAMPLE 32
(7S,9a8)-CiS-2-BENZO[d]ISOXAZOL-3-YL-7-(4-PYRROLIDIN-1-YLMETHYL-
PHENOXYMETHYL)-OCTAHYDRO-PYRIDOL{1,2-a]PYRAZINE
To a solution of the title compound of Example 31, Step 2 (200 mg, 0.51 mmol) in

N,N-dimethylformamide (2.5 ml), sodium carbonate (162 mg, 1.53 mmol) and 14-
35 dibromobutane (67 pl, 0.56 mmol) were added, and the reaction mixture was stirred at 85°C
for 18 hours. The solvent was removed in vacuo, and the residue was extracted into a 5%
dilute aqueous sodium carbonate/methylene chloride (15 ml of each) biphasic mixture. The
aqueous phase was extracted with three 10 mi portions of fresh methylene chloride. The
combined organic extracts were dried (anhydrous sodium sulfate) and concentrated in vacuo,

40 vyielding an oil (220 mg). Flash chromatography of the entire sample (silica gel, 47-61 micron



5 To a well-stirred partial solution of the entire praduct sanple
fromStep 1 (conbined oxi me isoners; 410 0.85 Mo

t et r ahydr Q#%3207sodi um hydride (38 ng of a 60% mi neraqc-lléﬁ”m“s"

di spersion, 0.96 mmol of sodi um hydride)-Mas added portionwi se over seéeveral
m nut es. Anhydrous toluene (2.22 m) was added, and the reaction was heated
at 900C for 18 hours. At anbient tenperature, first ethanol (178 il)
and then acetic acid (33 pl) were added. 10 After stirring for 20

m nut esS  vaess elulios %Manéh@thmeﬁwms %% ypluge} Ffordgd Hie e Gppaed

addi tion ofa ﬁ.@%@gﬁg@%ﬁmm um hydrOX| de. The m xture was then extracted

with three 20 ortians ne_ chl ori The conbin rgani ¢
extracts were dr?é’(ﬁ"‘i gl%%(‘fl?sc'ﬂ 51%@ @ ?QQ_]‘} fé%@ $3a?rﬁzl 18R HetS j?%g
vacuao to ﬂfsfs)nib@mmles(eﬁla@uw)a, 56-8,%al2, 5316, Haw, 48I3, aplzsy251 24.7(23.4 ppre; gel
47-61 m cron rresﬁ %t 9 initial wth nethanol/nethylene chloride = 6:94
in 15 vol une (':"?I%‘é ‘M;I }he nethanol concentration to a final 12:88
volumeioatio) afforded the title EXAMPLERS (180 ng, 46%yield) as a.

col orl ess amor phﬁH§a§)0+kﬂvs_2-(7 FLUORO-BENZBE]I%ﬁAﬁ&?-s-W'}-}g-PYRRoumN 1-

EXAMPLE 34

(7R, 9aS) - TRANS- YLME 3 XESHY Y 2 ) - 20
YLMETHYL- PHENO, JHYL) - OCTAHYDRO PYRI Dd 1, 2- aI PYRAZI NE Step 1
(7R 9aS)-trans- =Di f| uor o- N hydr oxy- N-rrethyl N-{2 [ 2- n'ethyl_ 5-(3-pyrroli
din-1 - y| s Y9 )-Ur@f1$ :.Lu' QI N ;'n‘) Wa 7 et' AHP-am di ne
React ang 2¥|fhemwfdhu&mﬁemy:p@y&ram-mawbéﬁbérmmhde was prepar ed insituin
2.2 m of 25 Cchroroformifrom 2 [ uor o- benzal dehyde .oxj ne (325 ng, 2.1
ol ) by the pr BERHAR & SaMuorobenzplyafamcYchide s PEpgpaif SzsdolN) Aot

tri et hyl amstaguy@iamsd Ghiorinss giteivay passex e 39 rﬁlhlhtés‘ thigugh a drywae;adeema\mm by

i |
G 11 uor obeRI, upESied pagle Sdh BhEo AL GeslodReB Setle O Bos 288l of ¢ ne
title conpiuwhibroform (2562 o Exeaspichlofnelraspenioved bﬂa 19 mu;mt&pmwyh gitregen. A
1, 8-di %ab\@ 6t ﬂ{45.u ‘&1 Qo]wMﬁﬂ%‘F tribtFRMAine W=l M addiBy droﬁwée mfné }eaubnqnamreof orm

(26n1 revious exanple afforded 1. go
oil. Flas hWéﬁﬁ't?fﬁﬁ‘E b"(ﬁffaiﬂl‘(;ﬂ toe Fﬁé) Zehiqrefermssaitipn of the I"?"éfé(' @f‘éqﬂde !PP"'@E‘ mocr on
nmesh; el ut bRBmblehtemperatufsdhaioR of HRRt Y lceMSount o Ealfple 51s%pl (sl greye

R ot T a5 M End IeaErebyohs A aTurse ore (1Tl A ae Inhrelam G2, Mon w (1

35 et hanel éntied hfdreiescribld aolutie df 9 4idiflurobenzelydrddindidy! chloride was addedVS ni z

|432 nti Cé) E&w 8 rgcaco hermr?S Alﬂgr %@%@teg%{; S‘unﬁ}%' e rla%%g;? n&vgsg ﬁ%egsc%%gd%ttxﬁ '3} d;
Step 2 20 mi of W% difie gg@mus sodium bicarbonate. The reaction mixture was then extracted
- 12- with three successive 20 ml portions of methylene chloride. The combined organic extracts
were dried (anhydrous sodium sulfate) and concentrated in vacuo to an oil (1.5 g). Flash
chromatography of the entire sample (silica gel, 47-61 micron mesh; eiution with
30 methanol/methylene chloride = 6:94 in volume) afforded the two (syn and anti) oxime isomers
of the title compound as amorphous solids.
TLC R, of less polar isomer (246 mg, 14% yield; silica gel plates; elution with
methanol/methylene chloride = 6:94 in volume; UV detection: 0.39.
MS m/z 485 (M+1).
35 TLC of more polar isomer (164 mg, 9% yield; identical TLC conditions). 0.33; MS m/z
485 (M+1).
Step 2
(7R,9aS)-trans-2-(7-Fluoro-benzo[d}isoxazol-3-yl)-7-(3-pyrrolidin-1-yimethyi-
phenoxymethyl)-octahydro-pyridof1,2-alpyrazine




1

7R, 9aS):transi2 GWFI uor o- benzo[ d] i soxazol -3-yl)-7-(3-pyrroli 9&:’?ﬂﬂ9‘9)6h3§?t hy
phenoymﬁegg ) oct ahydro- pyridotl, 2-a] pyrazi ne

Utilizing the entire product sanple (conbl ned'oxi ne i soners) from Step 1
[and the foll owi ng reagent/sol vents: sodium hydride (30 ng of 60%

m neral oil dispersion, 0.76 mol of sodium hydri de), anhydrous
tetrahydrofuran (0.60 m , ..and anhydr ous tol uene 1 the 10 title
conpound (183 ny, 3%9&ye 'F'd’egi’ag'a'c%f”&?’] efdhe gytire pr S Stgp 1 iamBiBstr al
‘procedure odthe Emmaw @1(33\9 688 ) if Eét&ayurahe@nﬁumgr m@hgre (38 m@af Euamed
purification: sili elutio

et hanor / et hy gtE" Bh Aaperien. 396, mpol o ST HOSh w2446 portonlsB byt gevera
concentrati on tinutesf Anteybrolis ®ivens @122 milwdsayided, and the reaction wal/Beatéd-at40% foiviel) ;

151 4, 124.0, TP ambitnl nerfi 3t ehen 1 e bn oA o (3 fege Bkl

54. 2, 54. 11053Affer sth@in@ for 26 minuted9weaker W& &dde@3and the pH wap Adjusted to 10 by dropwise
EXAMPLE 35

(7R, 9a5) - TRANSZSWPR °L3% 1 BRSB E Y o8e D &M urg 4PS nep SHERASAN 8188 2% 0

1- YLMETHYL- PHENWW@&WRW% PRI @ajbined opgapiy RAFacti-were dried (a"hyd“OUSSt ep
| sodlum sulfate) and concentrated in vacuo to afford an onl (470 m%) Flash chromatography
(7R 9aS)-2, 3,4-Trifluoro-N -hydroxy-N % -(3-pyrrolidin
1 - yl rrefsﬂ’(j? 9h éﬁ‘@?{%ﬁ"&/ﬂeﬁh’p‘?"ﬂ@ﬁ ."av with J@Rf*ra”@{'?ﬁ"l')}‘ensé?'??ﬂﬁ? di Gigé in

By the genasal vdliﬁﬁeh%rda&n@ﬂ'@m'leihaﬁél cEvicRARdtIn todefiran{R: & voluriethatit) iakibraéd e title

2,3,4-trifluoro- d e 0X nmol ) as starting
material, a chF?W%’f’B? 919(? OJ%IQ fasfcglmjesg am°rrgﬁ‘?‘15|sf"l"{1jor obenzohydr oxi mi noyl
chl ori de was gener aM8dn/kz #65f+d). By t he general Step 2 net hod of

Exanpl es 33 and 34, the entire sanple was t with the Exanple 5/ Step 4
title conpound (300 ng, 075 rrm)l) |1§|ﬁﬂo§$orm(51 pi) |nthe
presence of 1, 8-di azdB : 2 ] b. DN

¥2O[d ).
Wor k- up as gl ted in \@LWAETH‘P@ Pﬁéﬁék?METﬁ?‘Lﬂ{%ﬁﬁY@R@ Ff\’!@t§6§1320a[ ;Pﬁ’é‘;&ﬂﬂ@t Ography
(silica gel, 47-61

12:88 in vol unme) af B8Pded a si ngl e oxime isomer (105 ng, 41%yi el d) as an

oil. ol | ol T%ﬁsgd@stz Gglﬂ@:gb-Npﬁyﬂtoﬁ(}N -rfdthiA- rga-[mu\rgm 5-(3—pyrrolu)dm—16 5.
et hano et yvlien C oride = 1 0 etectlon
MS m z 503 (M elhygphenoxymeinyl)-piseyinyipgi-e @'—%ﬁﬁz‘;—d@ﬁd 3) 5 159.1, 148.0,

140.2, 138.1, 129. 1 Redcidnt 2 4-difddrolerizaiRdroRiminoy! chioidg wad bfepbred 1id 3itin 214 2 bf

1112.0, 70.35 6ldrotoly fr@rgtZgg-daguaro-ééngaldéuyde oXiME (325 Mg, Bt mnl) by 8 plocedite of

-23.4 ppm
(7R, 9aS) - t r ans Eganfie 33, Siep| 1070w beh mafotif itristhyiamine wais wbgd).7 A¢ Befprer exskssaihlerite y| m

-ethyl- 40 phepoxyoRiyay! dy Airoaddy Bhga.PY bl dRMthe Zr&HloBY '@BIPE, the solution of 2,4-
difluorobenzohydroximinoyl chioride was added dropwise to a solution of the title compound
from Example 5/Step 4 (1.22 g, 3.1 mmol) and 1,8-diazabicyclo[5.4.0]-undec-7-ene (927 pl,

30 6.2 mmol) in chioroform (2.6 ml). Work-up as in the previous example afforded 1.12 g of an
oil. Flash chromatography of the entire sample (silica gel, 47-61 micron mesh; elution with

methanol/methylene chioride = 1:9 in volume) afforded the two isomeric oximes as

amorphous solids.
TLC R, of less polar isomer (126 mg, 12% vyield; silica gel plates; elution with
35 methanol/methylene chlioride 1:9 in volume); 0.38;
MS m/z 485 (M+1).
TLC R, of more polar isomer (218 mg, 21% yield, identical TLC conditions): 0.29;
MS m/z 485 (M+1).

Step 2



WD 99/ 52907 -73- , 5
Uilizing the entire product sanple from Step | [and the fol ]
r eagent s/ sWQAF2W7 sodi um hydride (9.4 ng of 60% mi nera‘ch)éwiBP%My_
di spersion, 0.24 nol of sodium hydride), 'a%hydr ous t et rahydr of uran
(0.5 m), and anhydrous toluene (0.6 m)], the title conpound (24 ngy, 25%
yield as a col orl ess anorphous sOIid) was prepared by the general procedure

of Step 2, Exanpl es 34 Fl ash chrorratogr_aph in the final
purific&ion: silﬂlﬁn;)g‘&’éﬁ’: zojgjisaxgzol-3pyk 3.21[950%!.&2&‘."}5‘_‘ -

met hanol / @Wﬁhﬁmwwnmwalpwazjﬁ unme) . TLC R (silica
0% oy ore Sony I ugitrggnghe bnEFB pPHIE selfeh n(%'%rﬁé‘@ggﬁ hﬁé‘sg%eé) Bom-step! 11904 8"

EXAMPLE 36 fdllbwing reagent/solvents: sodium hydride (30 mg of 60% mmeral oil dispersion, 0.76 mmol

W SE%»S/LT%M%{@W%%W&BK B ARE Bt sk e
| title congpBNd (93 Mg, 33% yieldas Bxapiedessyail) wassprapagedrbysthe gorera prasagule o- 1

H pyri dOf | of %x@rhpl?%aé e?ez (Flash é?!'ro?ﬁ ghﬂ. He ﬂﬁl ;:@rfﬁcatﬁn slllcyrdéﬁ@%m
Eur opean Pat ent | cation EP 64611 | i shed

wel | -sti rré’&lc"P%@qi initial,ehytjop Jwith mpt}\@noy‘nethylene chioride = 6: 94 in volume increase

(7S, 9aS) - CIrﬁetﬂandeéh@envawnhryh firdal 1 ©vblume ratio).
but oxycar bonyl ) . 9, 9a- oct ahydro-1 H pyridof[, 2-a] pyrazi ne (150 g,
0.56 nol) in (5 'ether (750 m ), a solution of anhydrous
hydr ochiori c acﬂEC (\IMR Gy MHz COORY d162.0,e160.dr 129.2, 123.202310, 21wk sl 1addetB.0,n a
sl ow, stea t [ [ e radyr
Ater otirring IF el e T bERUNY sl £, BB 30 Feg, 204
colorless #9m.d was filtered, 25 and then dried in vacuo to afford the
title conpound bis-hydrochloride salt émégg@t ive yield).

Step 2
(7S,9aS)-ci s-[ 2-¥==F . - !

, 2- a] pyze@zi n- 7- YIH’I:METHYL-PFEEN@(MMETHYL)—OCTAHYDROWR&DG[H Izranmhﬁwer y of the
(bIS hydr ochl orlg zalt) product of Step 1 (5.70 g, 27.6 mmol) 30 and
3-chl oro-5-fl uor nzo[ d] i soxazole (5.83 g, 33.9 mol) in pyridine (17
nm), 1,8-diaza- (TR.9aS}2.3¢JrifijoRN THonyiNancthybNe(2{2Betyii-(3-B@rolidiel-) was
added, and : was heated at 100C for 18
hours. At re was vi gor ousl y
m xed with a 1098yecenssatsatfiodrin Bepdrad Examelesi2d and 3, end kiliging a8, 4(f1im®rtm of

each) bpgh ao%hEaléEW&éléﬁme @thné Wr%&ﬂa@&%@Jﬁaﬁﬁﬁs§cM@€foﬁﬁ t(é:a%c;h ‘éé
three 50 portions of fresh hyl ene chl ori de. The conbi ned organic

extracts vvéf'ﬂém" qbgnzoflyqroxinaineyl shlpridg was 93"%?‘91% inyfitue Y e apppriahetenf2 methed of and
then dried fampkdBedad $0deuimieshinglkas Adadtes AR EP\@TES(%SIS 5/Slep 4 title c%ﬁlfblﬂdt 0 an

o a 14 OUFRET Eme sl B e nariimees dd et S | "

renmoval of dénee(22apgy Nt miol)) | Worldup as cited tifh the v Girevidus naJahiplestérﬂthof
5°191%ko SOUNSHodSh CRICNE B KREHP Wt U rhdt otionc B

(3.13 g, Scous a
12:88 in volume) afforded a single oxime isomer (105 mg, 41% yield) as an oil.

To a

rb@nza\mu:hn

TLC R; (silica gel plates; elution with methanol/methylene chloride = 12:88 in volume;
UV detection): 0.66.
MS m/z 503 (M+1);
35 3C NMR (75 MHz, CDCl;) & 159.1, 148.0, 140.2, 138.1, 129.1, 125.4, 121.4, 120.0
(2), 115.0, 113.2, 112.1, 112.0, 70.9, 61.1, 60.6, 58.7, 55.0, 54.1, 63.2, 47.8, 36.3, 28.7, 26.9,
23.4 ppm.
Step 2
{7R,9a8)-trans-2-(6,7-Difluoro-benzo[d]isoxazol-3-y1)-7-(3-pyrrolidin-1-yimethyl-
40  phenoxymethyl)-octahydro-pyrido[1,2-alpyrazine
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13C NWR (75 Mjgog%a.}%) 8160, 118.2, 117.9, 111.4, 111.3, 107. pc1@Bedlooas?
MS

60.1, 58.3, .1, 53.7, 48.3, 34.3, 27. g 26. 4 ppm

mz 306 (M1). Step 3
(7S,9aS)-cis-2-(5-fluoro-benzol dl i soxazol -3-yi)-octahydro-pyridol[],2-al pyr
azine-7- 10 carboxaldehyde To a well stirred ice bath-chilled

and-di | Sopr Byt et hy PERFRG St el Sl Sien SR pe itavi fedoniilsoteliih: )

a slurry of pysodﬂmnlwdsdd {©4rmg ofi60%i l'lﬂﬂB"ﬂi(Dllrplb)EKSI((fGO .24 gl of s&durrhydriYle), anhydrous

di rrethylsulfox [ f hatoee

mai nt ai ned t he{ 9 ghr?{ger a%)n {Hﬁ m&s?nd M@gdr&%qglg r%'?(lblrs g%?gg%%org%cfuﬁ]& %ﬁﬁl@ 2\/‘\'S/a/"s
stirred at ambyieldtastapglertess @merphws spiid)wasr repaR oyt the 1gppengl progppyreaofdiep 2,
and the bi phasEfanmlé&t#ra‘?nd%SLFYdsSQﬁrQM%draﬁﬂy' it fh@qnal PhBicRRALiRSSL, Qﬁ-‘é??rkb?on

phase was extracted hr ee ortions of fresh nethylene

chloride.” The gk 3@%‘%“'(‘1*‘6%9*‘)3"%6‘?%"%6%”?(@6 =§fE involume)i n turn, extracted
with three 40 ml portg Rnsm@fgeame@usauohwmhwumwmuy@naammengzq&rivaumé he
Separated acidic aqbeous&@Pﬁse was el evated to 10 by addition of aqueous 3N
sodi um 20 hydroxid V dgtg %’rem pitation of a colorless fine solid,

whi ch was isol at ed mrﬁizhsaf(mmpn The entire filter cake was dissol ved
in methylene chloride (350 m), and the r sol uti on was dried
(anhydrous sodium sul fate). Sol vent rermvE sté‘Qe uo afforded an oil (1.8
g). Flash 15 chr offiR%S: BRANS-2(6-RLNOREBENZO[INANAZOL SHL)-THI-F¥RROUDING -

m cron nesh; GQQQE@L"MQOXYMEWE6?%@?@&6-&5;&@!?55%@';@8!% 3:97 in

vol une) afford s a colorless
amor phous solid.  Stepl MS mz 304 (M+l). Thin Layer

Chromat ogr aphy (TL CbS@‘aSﬁ &B-@Jhﬁfﬁﬁﬂnléfwlpi@ﬂss 8 @a'-dcﬁaﬂycﬂé’-ﬁ H ki _o?’ﬁ@a]fﬂyﬁzﬂg—

mesh; elution with t IeechFr—cle—
det ection): O. nla-hydrochlonde LE%/ E atent Appllcatlon ES-J’ &61 ?6 ptrjmilshed 4/5/95).

(7R 9aS) -t rans- 2- (5=r6Iala\reu-stnﬁaalza[edbatmcmmemlsmayydaf) (maspydemxymy[ztea- al p
yrazin-7- a sI utl on(1g6 ﬁ é‘l t IIF
- Rans? ("15

conmpound from the ' \ gin
m), solid pot &smwiretbarr ﬁé@naﬂ)ea (seatlong:f amyeronsrbyo)'oqmgc acidi¢ad, g)amsoprapy! ether
resul ting p‘{ﬁi)t\va(seadw@&" ‘9\5 S, g%ﬁéy’str%%hrv&hﬁg rBhtafiHg! thd ferdp BN %aw go f:or

18 hours (thus effectin te epineriZation wt
title conmpoundpfterstiging memﬁvremgmwmratwewdadwura rfae colorless golid wag Sites

was extracted bﬁutﬂe@dr\eat”ﬁra/cmfmremtiq@b&ﬁdod.ea #$d-RfWsthibridd o4t (uBntitaie Bi gu nff

each) . The separated aqueous phase was extracted with three 3
portions of fresh ene chl ori de.
(75,9a8)-cis-[2-(5-fluoro-benzo[d]isoxazol-3-yi}-octahydro-pyridol{1,2-alpyrazin-7-yl}-
methanol

To a stirred slurry of the (bis-hydrochloride salt) product of Step 1 (5.70 g, 27.6 mmol)
30 and 3-chloro-5-fluoro-benzo[d]isoxazole (5.83 g, 33.9 mmol) in pyridine (17 ml), 1,8-diaza-
bicyclo[5.4.0Jundec-7-ene (13.6 ml, 90 mmol) was added, and the resulting reaction mixture
was heated at 100°C for 18 hours. At ambient temperature the reaction mixiure was
vigorously mixed with a 10% aqueous sodium bicarbonate/methylene chloride (100 ml of
each) biphasic mixture. The separated aqueous phase was extracted with three 50 ml
35 portions of fresh methylene chioride. The combined organic extracts were, in turn, extracted
with an equal volume of water, and then dried (anhydrous sodium sulfate) and concentrated in
vacuo to an oil. Three successive triturations of the entire sample with 50 ml portions of a 1:4
mixture of ethy! acetate:hexanes was followed by careful removal of the supernatant liquid
with a pipet. Finally, traces of residual solvent were removed in vacuo to afford the title

40 compound (3.13 g, 37% yield) as a viscous amber oil.
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The conbi ned organi c extracts were dried (anhydrous sodi um and
concent rat‘gﬂg?’ﬁ%\‘)gcua to afford the title_conmpound (602 ng, P@S@ﬁ@%ﬂ)_ as
an anor phous solid, used in the next7&tep without further
purification. M5 mlz 304 (M1, TLC Rf (identical

conditions to those reported in the previous step):. 0.25. 10
Step 5 :
(7R 9aSP- t r ans- [ NMR{T8 M2 GRGI S| 190i K§a2t1.2.319H) 113 % A0R11163.9pG0-1.813 |

, 2-al pyrazi.p- 7z | ] »9Rt ) To a wel |l -stirred, anbient
terrperatur34‘§b?3uzt'f4%ﬁ'%afd’?ﬂ§’Wg"corrpound fromthe previous step (602
my, 1.98 mmol) MSmEt3AGMMt1)(15 M), solid sodi um borohydride (75 ng, 15
1.98 nmol ) was %iéiﬁid porti onwi se over 5 mnutes. The reaction m xture was
stirred for 18 hours at anbient tenperature, and then filtered. The
filtrate was coft$aS:eisZASifiorg-benze(dlis -ocfa Y9l 2alRYaZiRe-Art ed i nt o
a wat erfpneichybemrngdsl ori de (30 mM of each) biphasic mxture. The

epar at e aqueo hase was.extragte ith three 35 nml portions of fresh
e iy Pene O SR e aied e MR soton it e e cpmppuliiat tos Beyists b
( ﬁn hydr f)us (&x0d) m&ml)fggdl ei)soazgm/éﬂhwam_ iﬂa;)@.ezmmﬁaﬂml bl)iheﬁbtti\ymn‘éa:ﬁlbﬂdd o &ﬂ)f or f] 4
the title conpou v 43% i S ol or| es anpr us, solid,
i denti cal e arl °r?%&éazbnee&ﬁug&tt8°)-‘[‘dneeé6f"?’[egé3'?8rrgt§§ ﬁ'H“%ir 'Bdﬁ‘a?th%ﬁu“%@n@ F}g "3) Step

1. was add®t pgrtighwise at a rate that nfaiRaigeiShet temperatiest justnisstaw 1076, ¢ The
aci d- 2-4g5- éééé%rpm&ﬁ%ﬂ tifré&’é%ﬁﬂién@fe}ﬂplfaﬂﬁé \%p)(q_f\&jrs. Wafer (100 mi) was added
pyridol [1, 2-al pyrazin-7-yl-ester 25 o a well-stirred i1ce

bat h- chi | | €89 §ibiphaginmixiure wes Yigarpuslysingst (T spraseied pauspus Phaspwas pryasted

step (250 Rth tiled8d MIPHrlons Birdsh RinhkhatridiRie ( Trs3entradts (fdurPWerdBBnbinkdand,
nmet hyl ene c¢hl ori

de (5 ) net hanesul fonyl. chloride (70 _gil, 0.90
mol ) was T bt oo e 40 1 PERIPE SLaguesr NG roch'or'%%fé?c) ThegH gijhe
m nut es. Thepargtied @orici aagedat phasa was anavaed , to A0Cbyt Addition adf tdqoeousedN abdigiwed t o
war m f 1 ) f . [ | gor.0 1 xi.0g. W ih.a 10%agueous
o um o MoRLE. Biue PRl 2ot il SR gl 88 by e
m xture. Tiestiredfercakevandjsrstyad in methylgnieabloridamS50 mnarsiibe eesulting solution whs ee 15
m portiongygh (dnhfhbus"hing ﬁ]ﬁ@tefpéméng?emo%lein vacuo &FdabHAGIQ] §3)) q’la%ﬁt {)aCt S

were dried (anhydrous sodium sulfate) and concentrated in vacuo. )
afford the FoMmategeaphy, offnthe( oife ntpmrts osiicac 08l 481 ANigIRD r HAYL seldlion; with

M5 m z 384 ridishpl/methylene chloride = 37 vblume) afforded the title compound (750 mg, 38%
(7R 9a -trar'la%- 2- %S'f | uor o- enzsof. ]isoxazol -3-yl)-7-(3-pyrrolidin-1

-yl met hy - ¢ 8 8%‘3??/@@?1‘? ?ljs- ol “ahydr o- pyridof 1 ,2-al pyrazine

To a sol ution ofMSa{2I308\Mrd)l i di nyl net hyl ) - phenol fEur. J. Med. Chem Chim

Ther. 20, 6, hin Layer Chromatography (TLC) R¢ (Analtech Uniplates: silica gel GF, 250 micron

mesh; elution with methanol/methylene chloride = 4:96 in volume; UV detection): 0.46.

Step 4
30 (7R, 9a8)-trans-2-(5-fluoro-benzo[dlisoxazol-3-yl)-octahydro-pyridol[1,2-alpyrazin-7-

carboxaldehyde
To a solution of the title compound from the previous step (750 mg, 2.47 mmol) in

methanol (15 mi), solid potassium carbonate (83 mg, 0.6 mmol) was added, and the resulting
mixture was vigorously stirred at ambient temperature for 18 hours (thus effecting a 7S to 7R
35 site epimerization with the Step 3 title compound). The solvent was removed in vacuo, and
the residue was extracted into a water/methylene chloride biphasic mixture (50 ml of each).

The separated agueous phase was extracted with three 35 ml portions of fresh methylene

chloride.




571-574 (1985); 139 nmg, 0.78 mmmol] in anhydrous N-nethyl pyrrolidinone (1.0
m ) sodi um WD 99/ 52907 PCT/1399/00457
PCT/ | B99/ 00457 C %%/52907 :
hydride (38 ng of a 60% m neral oil dispersi o7r? 0.95 mmol of sodium
hydri de) was added portionwi se over several mnutes. After stirring
for 10 mnutes at anbient tenperature, the reaction m xture was heated

at 65C for 15 m nut oluytion.of th mesyl.ate) tit und

pr oduct fro}hthe prgg?oi??% P8O & ﬂf@?’“?%.(wfée rﬁ%ﬁt’)()af’wdé%ﬁyﬁ?%% %ﬁw
pyrrolidi none (:éhcéntrdted naacuadid effprdathel titehesmpbind 802 mga 80% gfield)i ast am @narphmus
heated at 65C erature, the reaction was
guenched by adga lon %qh%a%gété%wﬁkuﬁmefﬂfnf&a%? ter (50 m). The separated
aqueous phase was _eMSrrafet?a@ﬂ(l\Wﬂh thr ee 5 nm portions of net hyl ene
chioride. The combi reel RpligRfiaFootiis R hodibforteh h thélfrbvio R sidefCa o8l wi th twio
30 m portions of water, dried (anhydrous SOdI um sul fate).
Concentratiion in va&tsp Syi el ded ~an oil (627 ng). Three successive
triturations of theﬁpg' S '
careful pipet renov
the title yd-mefheosdd as an anor phous col orless solid (312 ny, 86%
yield), identical iRoa)lwel8HRAC bR temperaturbesé:&troﬁeofbﬁéet)ueted.ﬂpeuwoomﬁtknd of

Exanple 5, Step
37 prevnous step (602 mg, 1.98 mmol) in methanol {15 ml), solid sodiurm borohydride (75 mg.

(7R 9as) - T%Nsﬂféa{rﬁn&?wés%dawsﬁﬁbrﬁﬁsm P47 Phe Aradfioh-riikildNEeKaredfor 18
PYRI DJ 1, 2- a] PYRAZI THOXY! - BENZY | CYCL

Step i hours al\l:irqtr_@rg éagjpe{a}tgﬁgn tr[eg If%ggedaAéuAﬁa&\f/ ncentra!ed in VaCILEIO and

. 2. 2] non- 3-yl rrmdmé@luq)hmctm intdl 4 wetet/raétizylena-chioride (3pywliofledch) biphasic mixture.

I 2- al ' '

bat hacﬁ?/lr?éldnggﬁ %?]?rre eolugg b%r?t o% ?’ﬁg&%d ¥ e%g%n%so% Ort'?nsE%fafFr%ﬁe"?e%M% ep.
2 25 600 ng, Ehieridenplhe combined jorganipl exinadtrewere TBed (ADhydrodgsodivpl julfele) amthiper ous
met hyl ene oyl Orcbﬁt%ntrated in vacl®kdafGd Uhd Y bontdoLy (288 &&353%] |y|eid)]as7§ c&Uﬁl&ls%

was added, and the resulting reaction m xture

for 20 mi nut es 2BefPEPYS Gl ieRicAY Weﬁfﬁisﬁ?@ﬁm@fcom%"&m%@&?m Step 1.

bi carbonate / net hyl chloride (20 m of each). The aqueous phase was
then extracted three 20 ! ,gortl hyl ene c Iorlde
The conbi ned or gani APSMEARNESYIINIC 4, |86y ‘ yUeetalygio-
‘concentrated i mymﬂ;@bjpwaan-f?%esﬂme whi ch was d| ssol ved

-acetonitrilg (10 m

o 478 mB) oA R s SRR BARGule Sophi Aol e@%*ws
500C for 18 hOlstep (ZSDhm @R \anrl) ane driethylaminer(#48ou 03 mmel ouosthyders: dhh:ede’(és'nl);lue
was extracted i r t | ene

Chi or 1 de. i xt urt Bl A48T AR P wes EE! 180 HaAIhRC UG sumec
re-extracted wi(§R) fdiri@eni@fesyi Theore capfing hrfth f/vaeselmqvm lapdl éheereedtioo wad aallowilddo
e o JMufarm for 10 TS oot Bldhclibd B oBRAY Hidh WP L 167 Shdett Shaidh

concentrated in vacuo,
0 bucarbonate/methylene chlonde (30 ml of each) biphasic mixture. The separated aqueous

phase was then extracted with three 15 ml portions of fresh methylene chloride. The
combined organic extracts were dried (anhydrous sodium sulfate) and concentrated in vacuo
to afford the titie compound (300 mg, 95% Yyield) as an amorphous solid,

MS m/z 384 (M+1).

35 Step 7
(7R 9aS)-trans-2-(5-fluoro-benzo[d]isoxazol-3-yl)-7-(3-pyrrolidin-1-ylmethyl-

phenoxymethyl)-octahydro-pyrido[1,2-a]pyrazine
To a solution of 3-(1-pyrrolidinylmethyl)-phenol[Eur, J. Med. Chem. Chim. Ther. 20, 6,
571-574 (1985); 139 mg, 0.78 mmol] in anhydrous N-methylpyrrolidinone (1.0 ml), sodium




(940 ng). Flash chromatography of the entire sanple (silica gel, 47-61
m cron nme wi th nmet hyl ene chl ori del net hanol
S‘P8r9 g}gﬁw he title PCTﬁQ”%Ohﬁ

vol une) af conmpound as a 98' orl ess anor phous solid
(320 ny, 42%yield). WD 99/ 52907

PCT/ 1 B99/ 00457 -77-

5 13C NWMR (75 MHz, CDCl 3) 8 158 8, 154.5, 142.0, 128.9, 120.8,
25, 6. 25 3"ViSed3510g o8 2 S R ST PeTHOn.Ahgp mimbl of it Rycrde) viek dsed g
2 portionwise over several minutes. After stirring for 10 minutes at ambient temperature, the

7R, 9aS | Ny 7=V L - l},- 3-
10" b oyel GFapo BN (ool bOSE, b 58 iARE " soleGR oP B ARSI
fromthe preempeund prodyst (rgmdhmrekuse;temﬁpq Mg D.78i mmol) vie @nhydrous N-mektiybr of or m
5. Adi eptymﬁidmeﬁélers &g%y raaaéad&msmé dirte@Nedcornixturd wﬁé‘hé/é?!éd)éi%s%’ﬂfr%h' oric

aci d was ad the resulting solution was stirred at anbi ent
t enper atur dop1Sy AiSthGtr@mPWﬁ'ére the reaclipr, was aygRshedyAddion/oorpysopking mith i t | e

conpound ( terhgomag hires selarated bdueass ﬁhéé@|v¢hrs| @@ﬁcta&wnﬁmm&@fsoms driiehd) of
(quantitativ | el i 32.1

131. 4, 125.78ethyjens chloride 7 The coppingd °é°2“§ 5 e Wef@o'"é”’"s?x‘@?eg Wity twa%‘)@ 42.0,
35.5, 29.5 poﬁ'ﬁn@of(\&b)ter &, then digd 5ar1hpcm>us sodium sulfate) Cobtetrafion in vacuo yielded

7R, 9aS) - t 2- f d do[ 1,
(2 5 Oa ) - a] Laap(glzg%ﬁ %1%)” qufeﬁ éuufésgivg ﬁ'm.fr?t gl aza %19re % r%%g ﬁlﬂg] nrgy 5rpongyr I dof
A r eact 1oon hekarteg with canefiil pipgtirgmenal ofmt;lpmatanéllqu@mj@umhftmtmaﬂ@meﬂetuieéthedlﬂs st ep
(410 ny, comeun%%erﬁDzllr)lorpr%uQ I&bl@lré%s .5,olfd| (5% ]:I-S%/I’gl 2@3; Qdehlisa ?%QFQL;S%C&?:Q 1 ny,

1.17 mmol ), di azab |cyc ec-7-ene
mmol) in aﬁmﬁﬁeegse@y#qweuqdzﬂséxwee%%eﬁ heated at 90"C for 18 hours

The reaction m xture was then vveI [ -m XE)dAMPLEls'ﬁ 10% aqueous 25 sodium
[ [of

bi car bonat e/ et h ted

aqueous X ‘ ' ethyl ene
~chl ori dza TFP?G?IDOHtﬁ-ﬂEﬁRAZIN-? WMQXY&BENH&}SS m—slwu.ecs Z@]NWANEUS sodi um

sul fate) and cong |£'irat ed in vacuo to an oil (415 ng). Fl ash

chr omat ogr aphy (

ca gel 347 61 n?%ron mash eI utlon Wit h

met hanol / net hyl

(5 Eg ?gw )15%ya@o[1 zmp@me@&a@oﬁﬂ&%& @&-‘bu@m&é}hous sol I d A M5 m z

To an ice bath-chilled and stirred solution of the title compound of Example 5, Step:2 - -

25 600 mg, 1.6 mmol) and triethylamine (278 i, 1.99 mmol) in anhydrous methylene chloride,

methanesulfonyl chloride (135 pl, 1.75 mmol) was added, and the resulting reaction mixture

was stirred (5-10°C) for 20 minutes before quenching by addition of 10% aqueous sodium

bicarbonate / methylene chloride (20 ml of each). The aqueous phase was then extracted

. with three 20 ml portions of fresh methylene chioride. The combined organic extracts were

30 dried (anhydrous sodium sulfate) and concentrated in vacuo to a residue which was dissolved

in acetonitrile (10 mt). 3-Azabicyclof3.2.2)-nonane (Aldrich Chemical Co., 597 mg, 4.78 mmol)

was added, and the reaction solution was heated at 50°C for 18 hours. The solvent was

removed in vacuo, and the residue was extracted into a 10% aqueous sodium

bicarbonate/methylene chloride mixture (25 mil of each). The separated aqueous phase was

35 re-exiracted with three 20 ml portions of fresh methylene chloride. The combined organic

extracts were dried (anhydrous sodium sulfate) and concentrated in vacuo, affording an oil

(940 mg). Flash chromatography of the entire sample (silica gel, 47-61 micron mesh; elution

with methylene chloride/methanol = 96:4 in volume) afforded the title compound as a colorless
amorphous solid (320 mg, 42% yield).
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EXCX{V:DEEQQQMSZWO 99/52907 PCT/IBYSH00457
(7R 9aS) - TRANS- 2- ( 5- FLUORO- BENZQ| d] | SOXAZOL- 3YL) - 7-[3- O S
OCTAHYDRO- | SO NDOL- 2- YLMETHYL) - PHENOXYNMETHYLI - GCTAHYDRO- PYRI DJ[ 1 , 2-
a] PYRAZI NE Step 1 10

(TR 29 T LRGeSk s ARG REAA s

To an ice bath n t S n e :
Srampi o5, 5 o83 P Saf ) oAb B 3%%%598 TREBE Bz a4
mrol ) in anhydl(Mtﬂs) met hyI ene chI oride (10 met hane sul fonyl
chloride (135 gl, lgf 2rrm)l) was added. The resultl ng sol ution was 15
stirred at anbi ent tenperature for 20 m nut es prlor to quenchl ng by

addi tion (with vi gof&R&aSttrans-3eqtahydra-pyridof 2salayigzingfylmelioxyyHana 2% honat e
(20 mM). The sgmq@gd]naﬁgﬂ.egggshy@;bm,dwas extract ed vvlth three 25 m

portions of fresh hy] ene ch |d The co extract.s
were dried (anhydr g&% g F‘?WH"E 2')9‘ %fﬁﬂmt?oﬂ%e&%gé'tge%%gdmv%%s g5sd¥eldPd a
resi due \Mahtm’rofdnﬁss mtl o6 GieMpickthen (satedted)i sblutidne(6( i) ohhinhydrous hydrochloric acid

Ci s-oct ahydroi s -
(1956): 550 rrg,\«% ngesmgrg%soﬂltwn wgy%t ree§ %g%%lfll n(% rt]er@% J{t]{re fc% 18 hggrg. 9‘%2
heat ed at 550Csbleent Wasttemeved tovaffardving dife gempaund rbisrhydrénbloriden sall) as avaglorless

quenched by,gaddj 3 ititdgi@dIueous sodi um bi carbonate and net hyl ene
chl ori de (2§ Ho}pﬂajs Em(qigﬁré s'e g%g)?ed aqueous phase was extracted

with three equal voI‘WBdﬁ Mﬁn,sc@doﬂ)rﬁe%ﬁﬁ) SrdBhyl Bid, E28.5M1818. 117.7, 70.4162.3,
combi ned organi r di um sul fate) and
concentrated iR Sﬁﬁ%gih 6\,}54%?%5&6 %1‘32 (g 2’8)0 Fl ash chr omat ogr aphy
(silica gel, 47-61 @igprd nesh; el ution wi t h et hanol / et hyl ene

chl o de = 7:93 | Yok Uil PRl oo O

yield) as a col orl ess—ort- Step
2 30 20 alpyraznn-7~ylmethoxy]peLzyL-aza-blcyclo[:‘a _]nonane

(7R 9as)-trans-7-[ 3; Acaegctemrws w,stsﬁ@ &d&l titié cwnaatnhwo)n @@%@%Mﬁ&t@hb iyt ah
ydr o- pyrido[ 1l yrazi ne-b z%q,]r ochlorid

sol ution of th&9; t"l“?:"')co?‘rﬁlﬁ‘iiﬁé E%Bﬂzrhjj‘ serazele gpbv'i“&u§ Adt &gl and 18-
chl orof orm (6 diazabicybibfs. 4Q)J-Ghd¥cl7yénee(ttmhl (ﬁ@t BhFrdf) GRl aRRYdrdus PridiRe oD @) was

anhydr ous hydrochl oric acid was ad reaction m xture was
stirred for 18hR#EY &t 9C fanilP betrst E'?Pdé?‘é'?’th?"‘é‘t“"e gt henwelbinixed wittzg 10% aqueous

hydrochl orizs agblurh amakbahate/mem@tew clddride malxtliiee(2b intl | of ea6H)P OMhe thepsrafdd | dg@étust an

anor phous foamphase was Ciaug(rt]rgcl:tg Eulitl\t/?hrge %93 portions of methylene chloride. The combined

organic extracts were dried (anhydrous sodium sulfate) and concentrated in vacuo to an oil
(415 mg). Flash chromatography (silica gel, 47-61 micron mesh; elution with
methanol/methylene chloride = 3:97 in volume) afforded the title compound (69 mg, 15%
30 vyield) as a colorless amorphous sofid.
MS m/z 519 (M+1).



M5 mz 384 (Mtl, free base). WO 99/ 52907

PCTI B99100457 - 79- 5
Step 3 WO 99/52907 PCT/IB99/00457

(7R 9aS)-trans-2-(5-fl uoro-benzo[d]i soxazdB-3-yl)-7-[3-cis-octahydro-isoind
ol - 2- yl met hyl ) - phenoxynet hyl | - oct ahydr o- pyrido[1 , 2-al pyrazi ne

The free base of the title conpound fromthe previous step was forned by

di ssol ution of the entire bis-hydrochloride sanple into a 50% aqueous

sodi um B car bonat e/.net hyl ene 10 chl orEXAMBLEE3si c mi xture (20 ml  of each)

and in vacuo 50'(VR@LS)Emsﬂi-(ﬁﬁwdmﬂéwb@]lsomzaemﬁ f%ﬂcl@f gani ¢ phase.
reaction sol uti omof The Tiherated 1fee ér Ig
3-chl or o- 5-MMWM)@%WM HY31-0 AliYDBQrI YRIDO(1,2-

= O—1T

1, 8-di azabiw__4 0] - undec- 7-ene (271 ill, 1.79 mml) in
anhydr ous pyri |3 4250 RIl) was heated at 900C for 18 hours. The

sol vent was re in vacuo, and the residue was dissolved in a 10%
aqueousm;odi um 13R,9bExteanis G 3betbhyiied-ingihdph2-yiotethyl)-ptienokyifetil}-azfahgdreh) bi phasi ¢

m xture. 8§ P2 LA%9ine5 98BS ic acid teh! pesY@s extract ed with three 20 ni
portions of - ned organi c extracts

were dried (anhybranice bajhlchilindsand fstires) sojtien @fdhﬂ:@lﬂqompe@dmﬂm5 $tep2di ng
an oil (37 F f | b |,
37-61 m or o000k, 7 Ao 30 AEBARBRRS 1226 oMk fir M Myt lofde 8., | |
vol une), faohi), cmanhnbwumﬁypchmide 11135 il 1.85 madI) vﬁsmddedacﬁhatesulmd §antidadvashe

}vlst lnfzcgéfp # d a(s anleerR ltgnlr’\pe?gtureq £OD rrr]u(r)\H es %Rclzrl to q(:enchng by a%%ﬁgn gmtﬂ)wgge&ﬁ/PLE 39
(7R, 9aS) - TMNBQQGK54HWUISM®@tbmmB Yhe sepgrded adRieOls phesde Was

YLMETHYL- P @%@E | \éﬁgﬁg’ E tep 1
(7R, 9aS) -trans- %%ﬁ%ﬂ"ﬁaﬁ en ﬂ?@ he%ﬁ'%]“ |é: ir%é combﬂe? °F agﬁoxsmet
hyl ) - &reels yaredtrigd ﬁqnaxﬂrquszsoémwp ¢)rang concpotraiedya rYéﬁ@ teﬁfqué a residue

Usi ng the proaedsy sivedirticetonfile B fﬁig' eh-cethhdiSischvioledPndtSéiWl, BuP Soc.
di f1 uor gbenzal d%hyde oxi e Sﬁo% mmol ) as the starting material, and

tri et hyFani Hamghr.” 9809 (1956, 44 qunol] wagcdded, and e (5??"8%!‘ §olutiog wasg
react ant, aheakddait 65°Crfon sB0ohauts. OMith \Bélﬁowls)lmﬂé the reaction was quenched by addition of

2, di {1 or oA LRNL Qi BBl 81 AR SEARLBEH of B e ARG ILIE"

reacted wt 0.75
mmol ) by t h@qumsmf@se)wasg)gqgctgd vﬂ;qémgﬁ equal volum@ppr@gmg oggesh methylene chlorlde

1, 8- Di azabi ﬁa@cw&éd%df\r&d@&a&s WRR &réaiiarmgmds &d‘mkdwa@y@n& lebiReREREIn( 635

pl) wer e used respectlve y ase and reaction solvent, and the
react i 0RS walecHYiRifingAD 914p70380)- féeshanfpgla@sraam%?ﬁ o8l A3 icerreeshigiitionyp of
the reacti oRitHiméthehdmotglef® dBlbidectl 783 in volume) afforded the title compound (290 mg,

38% yield) as a colorless oil.
MS m/z 484 (M+1).

Step 2
30 (7R,9aS)-trans-7-[3-cis-octahydro-isoindol-2-ylmethyl)-phenoxymethyl]-octahydro-

pyrido[1,2-a]pyrazine-bis-hydrochloride

To a solution of the title compound (260 mg) from the previous step in chloroform (6
mi) a diethyl ether (saturated solution, 8 mt) of anhydrous hydrochloric acid was added. The
reaction mixture was stirred for 18 hours at ambient temperature. Solvent/excess
35 hydrochloric acid removal in vacuo afford the title compound as a light tan amorphous foam
(quantitative yield).
MS m/z 384 (M+1, free base).




i ndi cated in Exanples 33, 34 and 35, and flash chromatography (silica gel,

47-61 mcro elution initially with nmethanol /et hyl eggrfiBdopiohte =
8:92 in vol ugy&ﬁﬁ?&am ng el ution sol vent polarity during the process
to a final nethanol/nethyl ene chloride/ concefftr at ed aqueous anmoni um

hydroxide = 20:79:1 m xture in volune) afforded the title conpound (nyn,
2nti- 40 oxime mxture) as a colorless oil (90 ng, 37%yvyield).

WD 99/ 52907

PCT/ | B99/ 00257 Step3 -80- 5
M5 mz 485 (Mtl). (7R 9aS)- trans-z-(58tuem—b2nzo[dlsoxazol$-yl)-7 -[3-cis-octahydro-isoindol-2-
(7R,9as)-trans-|gn Q J-7-13-pyrrolidin-1

-yl met hyl - 1 ' ) 2- al pyrazi ne

The entire sanple pﬁ'bdtleﬁ bafse gﬁmstlttqpomp(:@@ fiogy, thepredousrstdp) wasdermed iby digsblutian

‘anhydrous 10 to?{h'éaéﬁygrtﬁé Wd%hlﬁﬂ&osemp}e mt%oéjbéuméaﬁéyuk %?dl(ll:lll lérﬂlﬂa@fmeg\él Reo
-sodi um hydri de m neral %‘Perm on;

tol uene (479 | Pthféﬁ?db'a'?ﬁﬁsﬁthﬁh'Se @ r?flleﬁ'éh)n%[ﬁ (HevaCUO SOWGIGUeﬁPya'éHI"Q %fd‘h%d
and the reacti @gpamted Mbﬁu @eﬁpe%euaatsoﬁmffhemb&&e@ﬁw saseTm mg, 0.55 mmol
~addi tional portions of um hydri d? § ng 60% sodi um hydr i

m neral oil 3-ch Hf%%@‘f"é‘f WZ°@§8¥?ZE'2 9, c9f725'UB? ﬁf"l’]ﬂﬁrq"”lf@Wc%@F%"' d‘ﬂ%‘ﬁ’ at
the begi nni ng ange 11911, 1.YOmMEY inSanhfdro@f pyRdid (zab Dows Heatel 2856"C foefshdury)
heating period. Ethanol (39 pqlq? and acetic acid wer e added,

with stirring, TTeseiYRat waesaved &g, a"ﬁ*ﬂ?é"’?ﬂ%lﬂaég'sﬁ‘l’i dnP118% acypqus SO¢ium i )
was car ef ulfsy bicarboreiél @fbthyReng chidfde @6 Uhitdf REcH)Tbiphtlie mi@fe.e Xhe depRsledvbighnic

ext racts wer o, BPFBIASCIHIGER G g 20, rient o) feah dpeiniene anfiiden ik drrope

vacuo to an oi lorgalio @xtaypjs. wére sigéd @himeinat sodiam kylfatd) ahd eorenitratel Basplopyitidingi ca

20 gel 47-61 %g’ ggyorméh’ﬂa%h'% ﬁ@to Ohfgf &q%?ﬂgé éﬁ?p‘i%é/gygeﬁ 59)8‘{ }n%?o meS% 9

in volune) affor
col orl ess anor ghiierswifometganal desthyieng chlptideat B:o2 @smmes). followedtb(s wmgm # g of

conpound 0f2oSt @RhyPacelatcdfdkdd e title compound as a coloriess amorphous solid (74 mg, 26% yield).
PREPARATI ON A

3- CHLORO BENZQ| d] | S&p@5S Pd+1)- This reactant is prepared by the
met hod of H. Boshagen, Chem Berichte, 10@xaAmPREs9 3330 (1967).
PREPARATI ON B

'3- CHLORO- 5- FLUOROBE .9a5)- FLUORO- dis OL-3-YL)-7-[3-PYRROLIDIN-1-
"5- Fl uor o- 2- hydr oxy- b¥oBTHYLaRHEN @GXYMETHYS)-OCTABDRORYRIDOM,2-alPYRAZINEOr g. .
Chem, 19, 16%f5,1619 (1954)] To a sol ution of

5-fl uorosalzlscyl I C acrr?—( 50 g) in _absol ute et hanol (500 n1) concentrat ed
sul furic acid (10 m3R.9gS-treas i i mhenpxytedy

for 72 hours. octahydro-pyrido[1 2-a]mlrazm-z-yl]-methanone oxime

Using the procedure of Step 1 of Examples 34 and 35, and using 2,5-
difluorobenzaldehyde oxime (79 mg, 0.50 mmol) as the starting material, and triethylamine
30 (49 ul, 0.35 mmol) as a base, and chloride gas as a reactant, a chloroform solution (529 pl) of
2,5-diflucrobenzohydroximinoyl chioride was generated in situ, and then reacted with the title
compound from Example 5, Step 4 (300 mg, 0.75 mmol) by the method of Step 2, Examples
34 and 35. 1,8-Diazabicyclo[5.4.0]-undec-7-ene (223 pl, 1.5 mmol) and chloroform (635 pt)
were used, respectively, as the base and reaction solvent, and the reaction was conducted for
35 18 hours at ambient temperature. Work up of the reaction mixture was conducted as
indicated in Examples 33, 34 and 35, and flash chromatography (silica gel, 47-61 micro mesh;
elution initially with methanol/methylene chloride = 8:92 in volume, increasing elution solvent
polarity during the process to a final methanol/methylene chioride/concentrated aqueous
ammonium hydroxide = 20:79:1 mixture in volume) afforded the title compound (syn, anti-

40  oxime mixture) as a colorless oil (90 mg, 37% yield).



The. sol vent was renoved in vacuo, and the viscous residue was npde basic i
(final pH =9 portionw se addition of saturated aq Lum :
bi car bonatw J?ﬁé%gol uti on was then extracted with thr&%&aﬁqqu {

portions of methylene chloride. The conbi®8d organic extracts Wer e

dried (anhydrous sodium sul fate) and concentrated in vacuo to afford the ‘
title conpound (quantitative yield) as a viscous colorless oil. |
Step 2 _ WO 99/ 52907

-81 - 5 5 MS m/z 485 (Mt Hor o- 2, N- di hydr oxy- benzami de [A. Ostaszynski,

Bul| . Acad. Pol .gtgep. Ser. Sc!. Chim, 8, 591-597 (1960)]
Toawell-stlrre_,R%qun ‘ . 3.3g 0. 45

mol ) in water : < : :
mol) in vvatpaérgxaﬁ@thm bctmaroaﬁdw z-ﬂpyrazme the resul t| ng soI uti on a

solution of the Ste ane 10
(188 Im ) was add eﬁprg sﬁhé%epg\?/dggﬂ%g{‘ gte'g ﬁ%ogmgﬁpg 'S%gg‘a’ %)r?{'r\ﬁa ih 3 '?yrd?)é'a at
anbi ent 10 tetrai'nedrptaramtﬂﬁ@ uorSotigmhbysride (e My, of -al 6@k ssodiumohydese mmsal roem)v_)ed

i n vacuo, ' L dif AH 2

by additi ofla?sgf H?@r%ﬁ'“ﬁ"? Qét)fggdlﬁmél ? %rﬁﬁrorl C gsg'.h” %ﬁaemd'%ﬁér g%}rﬁﬁoﬁéﬁ&dg

preci pi t at ¢50hs!) fwere @ddad, amhcm feaction| migturec wRe hepted gt B5Wr fasdidt bousd.f dwd t he
title compaygfional ponémiaﬂgb&,@ﬁ 'h‘{l&‘ﬂdé' @5&9 a@smi o?%% E@tﬁlﬁn YR irad d 15

Step 3 uor o- benzo I Ssoxazo
vi gor ous| y HISPESioR; $R$h 23 F'U"!q' B’)rlﬁ%'f’mthh@dﬁ) verg a the gegipning ang aftey g hgurs(. 56
nol) in5  of atﬁﬁalrfamﬁdmm‘sem rdactioh -heatlny peﬁ’odt eEtﬁaabMQa @ uﬁ&ébeﬁ@aad 7k} ?IPJNH’E' on of

1,1'-carbon dlmdazole sFl 3“ was ad in a slow stream
Sver o hebied it S See fo g Bl riuten e ipHB haiRRRes WS (4% e <PEH vane
renoved by sidemsgidetne aeslilthiyi thikiatd aas exXtrustedesity tnmgmminypms nenstmgenehi | | ed
W th a e bath u

consi derabl‘g"oé@% e@% S?Vm’%’ &’%ﬁ? éyt%dwerg%ggl(gwga %Hmoflg@gr)lcaé'ﬂt rat ed
hydr ochl or i @neeritrdted irt ¥dcuo krearped (RBEMA). Fiash qmqmatngeaphmsf mhenture samplst(siicaed f or
18 hourgg ygerrhﬁ'bmgmam%@.wleﬁ&.aﬁwﬁwh@{nhﬁa/ﬁ,eﬁgiehéicmEAJerai oA vﬂmémf\%gdeef the

filter cake wat er , I n vacuo dryi forde e tit
conpound asth%t"&?(ﬂ%}pp'é?s@gﬂﬁ 5}3"/( ygd)gas ag@%lgg am% pﬁﬁohd identical in all respegts] NVR

(400 MHz, Gb@etle compound of Step 5,dBbinple . 29- 7. 45 (m 2H), 7.25 (m 1 H) ppm
Step 4 3-Chl oro-5-fl uor Qg oxazol e 30 To a
m xture of the Step 3 title conpound nmml ) and phosphous
oxychloride (2.46 nm, 26 mmol), WMWMBENNMXAM added. The resulting
reacti opg m Xt ur ey react%?s &@;?Jrgdjquﬁe %Qtﬂg&ffkpréogt%ggp'ﬁrhém é&?ﬂht@dﬁo%ﬁgb' ent

tenperature, the m xt

3330 (1967).
PREPARATION B
3-CHLORO-5-FLUOROBENZO[d]ISOXAZOLE
Step1
30 5-Fluoro-2-hydroxy-benzoic acid ethyl ester [Buu-Hoi, et. al., J. Org.. Chem., 19

1617-1619 (1954)]

To a solution of 5-fluorosalicylic acid (50 g) in absolute ethanol (500 ml), concentrated
sulfuric acid (10 ml) was cautiously added. The solution was heated at 90°C for 72 hours.
The solvent was removed in vacuo, and the viscous residue was made basic (final pH = 9) by

35 portionwise addition of saturated aqueous sodium bicarbonate. The solution was then

extracted with three 200 ml portions of methylene chioride. The combined organic extracts
were dried (anhydrous sodium sulfate) and concentrated in vacuo to afford the title compound
(quantitative yield) as a viscous colorless olil.

Step 2




‘cautious|y added to water (15 ml). After 5 minutes of stirring, a solid

preC|p|tateforrred whi ch was filtered. The filter cake mtbggs

Wi th water (5Wﬁ39%?ﬂ?f dried in vacuo, affording the 35 titI_engTnpougl (zs. a
‘tan anor phous solid (973 ng, 52%yield). -81- 1H NVR (400 MHz,

CDOD) 8 7.50 (m 2H), 7.72 (m 1 H). WO 99/ 52907

- 82- 5 ' CLAI V5

1. A corrpound of the fornula

7 5-Fluoro-2,N-dihydroxy-benzamide [A. Ostaszynski, Bull. Acad. JE@L ,&cﬁ Ser. Sci.

4 Ch.mhgrsgu.rsgﬁ@gs@fl and Z are sel ected, mdependently, from

hyd , hal A |k
e M st vt itass e Diteier soivion s” Br-SopRioS T BarEe y'3 G dyfaman A

(A -C4)al koxy qpso mn,ad dojutisnubfsotitim thedoxidel (41 Brgpm)omel) tnowathrr (360 fnl) was iatidedatTons,
and (C, - al koxy- e

may optional l y"‘fﬁgeregﬁﬁrgg{sio@u?n gd a‘l‘)ﬁ% th%%f) r-o the eFb %U% %aegea?ﬁﬁ‘(?r) L4% kaenrré;
Wis -CH2- O C, (48D nijaivis ladddue Arepwise loeera?k yrinutesi eTlye ceadtidnewss rstifrgghiat embient

branched, emperature fé}; 183, TF&'?WBSOE% fobrit Wgs %rl’ho@&pm!_%c&r thd  the remaining

mdependently s ydr ogeén a strail
(C1- C6) al kyl ; agueous solution waﬁracﬂrf eg fiel PR2) bbgéd!??@rof mncnnttam hydroeleréeracido ThBi ch

they are attachggliting prd¥iphats Was!fifetdam the fiter cakB s \Wr @it AFBRAAROR! dofmpbiiid"
to seven nmenbered nonocyclic or a seven to ten nenbered bicyclic ring

whi ch may opt|dﬁ‘éﬁ"F‘S?t"@d’l’PﬂdaiaﬁaG?J%"etﬁ? apyBhvEseidoat ons in addition to the
nitrogen of1s NRIgtep 3 wherei n said heteroatons are independently sel ected

from oxygen, nitrogef ad 0 S-lfordi an_dovvhereinfromonetothree of the
‘ring carbon atons or en atons may optionally and
| ndependent |y be subkita vigereasiwwetuxing Galulioh)of sertitle gtrtpaund bf Stae RE6 gl k§8 mol) in

glcﬁy |C4% Cgt E?I) g%‘éﬁ%ﬂ?ﬁaﬂ% )3 0N arofulah &2)L) Shiitdh 304 124a¥hA i G 5kole (183 g,
1.13 mol) was added in a slow stream over a 4 hour period. The solution was stirred while the

20 solvent was removed by atmospheric distillation. The resulting oily residue was chilled with
an ice bath. Water (650 ml) was added slowly (causing considerable gas evolution), followed
by slow addition of concentrated hydméhloric acid until the pH was 2. The mixture was then
stirred for 18 hours, yielding a granulated colorless solid. Filtration, washing of the filter cake
with water, and in vacuo drying afforded the titfle compound as a colorless solid (73 g; 85%

25  vyield).

TH NMR (400 MHz, CDCl,)
delta 7.29-7.45 (m, 2H), 7.25 (m, 1H) ppm.

Step 4
3-Chloro-5-fluoro-benzofdlisoxazole

30 To a mixture of the Step 3 title compound (1.68 g, 11 mmol) and phosphous
oxychloride (2.46 ml, 26 mmol), pyridine (979 i) was added. The resulting reaction mixture
was heated at 100°C for 18 hours. Cooled to ambient temperature, the mixture was
cautiously added to water (15 ml). After 5 minutes of stirring, a solid precipitate formed, which
was filtered. The filter cake was washed with water (5 mt) and dried in vacuo, affording the

35 title compound as a tan amorphous solid (973 mg, 52% yield).

H NMR {400 MHz, CD,0D) § 7.50 (m, 2H), 7.72 (m, 1H).



hydr oxy, am no, cyano, halo, aryl-(Cl-C3)straight or branched al kyl or
heteroaryl - (C -C3 straight or branched al kyl, wherein s
sel ected fwg’rﬂ%ﬁ%&lyl and naphthyl and said 25 het er oar yl Pﬁé‘&?@@%&ﬁ from

oxazol yl, isoxazoyl, thiazolyl, isothiazot8&, furanyl, pyrazolyl,

pyrrolyl, tetrazolyl, triazonI thienyl, imdazolyl, pyrazinyl, pyrazolyl,
I ndol yl, isoindolyl, pyrazinyl cinnolinyl, pyridi nyl and
pyr|n1d|nyl with the proviso that in any ring forned by

NR R2: (&) there can be no nore than oneCLAIMS  rjng oxygen atom (b) there
can be no hydroxy, al Kes¥pound byfRhlly! . cyano, am no or 30 al kyl am no
noi ety bonded directly tq,any nitrogen atom and (c) no ring carbon that is
doubl e bonded to arfgqt her ring carbon and not part of an aromatic ring
system can be bonded to a
- 83- 5 ring oxygen g
pharmaceutical |y acceptabMNg 4l ts of (such] ga
A conpound according to aim1, wher

of 7R, 9aS-trans or 7S, S-cis. 3,N__ A conpblnd according X
toclaim1 that is selected from 10 N (7Rﬁbas) trans-1 |
-{3-[2-(5-Fl uoro-benzofdj | soxazol - 3-yQ oct ahydr¥apyfi do(1, 2- 5
a] pyrazi n-7-yl net hoxy] - benzyl } -azeti di n- 3- ol ;
(7R 9aS)-trans-2-(5-Fl uoro-benzol d] i soxazol - 3-
ylnethylphenoxynethyl) oct ahydro-pyrido[1l , 2-al
(7S,gas)-cis-1 -(3-{

| -f2-(Benzo[dlis 53 354y

pi peri di n-3-yl m?ﬁ%ﬁ@ﬁ 'gRe hémf? Eltlyée %@hﬂ#@;p@.’iﬂw frgmm%r}agen héo?eg chioro,
(7R, 9aS) - t r fueso, Drgnac Bt ipdolo {(Gebid @fkwmmm @ubstitulad) with. rgmpgner tol three rfludrine
-yl met hyg- ators, @h@qgmwesdmalY gessamq VA &{ f m%eaduexﬁeaétb&e 'and (C,-

(7S, 9aS) ci s-2-Benzol dl 'soxazo din-1

-yl net hyl - pﬁéﬂb@e«y iy} wherein eae*t afh%? ¥' Wiﬁ@ﬁs may opfionally be subsitutedowith

( [7 g, (925?3- Ci ﬁi?rg ]one to three Tluorlne atoms; o

-[3-(2-Benzo I SPX 3yl : a

yl met hoxy) - b enzyﬁ\fuﬁﬁ%q-f%l-%é@ y{?%fz &ep Q{kyl mouLty can bJ a%lg%%orrl)ranched

(7R, 9aS) - t r ans- 2o \§-i-HQHLNB R ehereind} ' iapd IRé el Ind®pgridentl- deBcied ool Hydioperiland

-yl meth oct ahydr opyri dofl, 12- aj pyrazi ne;

(7S, 9a8¥15c gtra hlggrﬁ;ng'[%%yséx zo%’ 3-y1-7-(2-net hyl - 5 pyrrolidin-1 -yl nethyl-
25 pheno xymnet h§1 3 qggtRapp,ggmg' Vﬂ%thqu@iro_geg lqglj/W'rt ¢ §{e attached, form a saturated or
(7Sgas) - ci Sur:?saaeaaéa [ndmaraﬁamah@swen ?nér%efé@trﬁ&?%b!ycﬁc 84 E&leh @b EnImentier® hy ! -

phenaxynet h oqta r o- pyr.i
e oy o1 Byl TP Goris (o i et i AEefan the PR iy | -
phenoxynet hMR)Rzokoahy\dsam pytesodiomd ar@ -radepatidaatiynsslected from oxygen, nitrogen and

20  sulfur, and wherein from one to three of the ring carbon atoms or one of the ring nitrogen

conpounds. 2.
i ng an absolutegzterochenistry

$- mor phol i n- 4-
FyRazrne;

atoms may optionally and independently be substituted with (C,-C,) straight or branched alkyl,
(C-C,) straight or branched alkoxy, (C,-C,) straight or branched alkyl-(C,-C;) cycloalkyl,
hydroxy, amino, cyano, halo, aryl-(C,-C,)straight or branched alkyl or heteroaryl-(C,-C,)
straight or branched alkyl, wherein said aryl is selected from phenyl and naphthyl and said
25 heteroaryl is selected from oxazolyl, isoxazoyl, thiazolyl, isothiazolyl, furanyl, pyrazolyl,
pyrrolyl, tetrazolyl, triazolyl, thienyl, imidazolyl, pyrazinyl, pyrazolyl, indolyl, iscindoiyi,

pyrazinyl, cinnoliny!, pyridinyl and pyrimidinyl;

with the proviso that in any ring formed by NR'R? (a) there can be no more than one

ring oxygen atom; (b) there can be no hydroxy, alkoxy, alkoxymethyl, cyano, amino or

30 alkylamino moiety bonded directly to any nitrogen atom; and (c) no ring carbon that is double

bonded to another ring carbon and not part of an aromatic ring system can be bonded to a
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-30 (7S, 9a9) - CI s-2-Benzo[ d] i soxazol - 3-yl -7-(4- pyrrolidin-|
-yl et hyI phenox rret h oct ahydr o- pyrido{1 , 2-a] pyrazi

.(7S 9aSs) - CI s- VQ |d| n- 1-yl met hyl - phenoxynet hyl ) - 2- benzo[dfle’gg%g/zoo 5-7 3-y
' oct ahydro pyr| dofi ,2-a]pyrazine; 8%

(7S, 9aS}-cis-[3-(2-Benzo[dji soxazol 3-yi-octahydro-pyrido[ 1, 2-a8pyrazin-7-
35 yl met hoxy) - benzyl | - cycl opropyl rret hyI am ne; :

(7S,9aS)-ci s 2- Benzo[ dj i soxazol - 32 met hoxynet hyl - pyrrol i din-1

-yl et hyl ) - ring QY¥REAGHSEE FRe 'J“Wﬁ?f‘éfﬂ?ﬂraﬂ Bipranaaceutivally] gegentatiq,galts of such
(7S, 9aS) - ci s- f Zofmpoderezof dl i soxazol - 3-yl - oct ahydro-pyri do(1 , 2-al pyrazin-7-
}/gft hoxy) benzyl) - CQI cl Opl{ OcPrXpounchcofdmg to claim 1, ‘)J/l\%rem (navmg aZ\ absolute sterochemistry

(7S, 9as) - CI S- 2- dBestgs_@H-ansomehS&syl 7-(3-pyrrolidin-1-ylnethyl-phenoxyneth
yl) - oct ahydro-pyrid 27 i n

(7S, 9aS) ci s- 2- Benzo~ :’g] | sox%zr%qou%ﬂ &]Dgr%{‘?g’ Cfai“éttrf?tﬁsselecﬁ%dr%oz'? n- 1-yl nmet hyl ) -
phenoxymet h{@ ] - oct ahly8i9es)grans-trd-12- (5Z-'Jba}qsl;anatz[d]tse:gazol-3-yl)—octahydropyndo[1 2-

(7S 9aS) -cis-[ 35 2N, | ls-gpct ahydro- pyrido[ 1 , 2- aj pyrazi n- 7-
10 ylnet hoxy) %nz ?%%Mﬁé%‘?lazaer%ndﬁsog (7S, 9aS) cis-1

- 13- (2-Benzol d] i soxa(Z Bl9a8)-tyans@d b-flugrdragnzeidiisererd-8-y)2=(ameyahalin-4r- 7-
yl met hoxy) - bené)e{ nlth eﬁ@:!yfn@ih?i? §ct£’r4ydro _}3yndo[1 (,z-a]gyrazme

(7S,9aS)cis-2 zo | SOxazo [[ di met hyl -[ pyrrolidin-1-ylneth
yl) - phenoxy e Bpps)sist a@sidi %(’%?Wq tﬂtafxgzolﬁ.yhrpgtpyl@mmgefhxlgﬁ-methyl-
(78 9as) - Ci g5 2- ﬁ&?@ﬂ[sounmaﬂas@ sénzﬁ).aieué‘n B3, (2, 5-di rret hyl -pyrrolidin-1

-yl met hyl) - henox ydr o- (E) ridolll,2-al pyrazine;

(7S, 9aS) cis-1-[3- (@Rﬁé )zfé‘-["aﬁ é&k’&%ﬁen@l‘i}‘f* ’éé"t‘ éﬁ?&r‘%f’]ﬂwf"&iﬂ[ﬂme"‘y"

, 2-a] pyrazin-7- phenoxymetjﬁblﬁﬁdt&r@uw)pybcﬁipzath]byrwrﬁer ol i dine-3,4-diol;

(;_S(’ajg 353 ag: f]% [23 ( g%nszg ﬁo?%él—% f:pltyra ﬂ,ro;(?gﬁé’tﬁyl SO p—

’(|78 t9(;\18) )ci S- [BGOF?wBemxm(oe{ﬂ Lsipyazio;- 3- yl - oct ahydro-pyrido[ 1l , 2-a] pyrazin-7-
met hox nz -1

{78 9aS) yCI E@Be%zo dﬁslglsa (g)%)\ééz'%ffg (Q%enﬂdt]'ﬁoﬁaz?-ﬁ'yl %ctar%?rﬂ-pynqgm Zza]%'?%% In-4-ylm

et hyl - ph\é’ﬁ@k%@%&"}’yfm“ﬁ@? Bdidipk1 -yl ]-ethyl)-am ne;

(7S, 9aS) - ci s- 2- Benzofy %é%@l(sﬁmxﬂo-bénéoi‘mlwamisl J7tt3—§yrroudm— -ylmethyl-
-yl met hyl - phen yridol'[1 a] pyr azi ne;

(7S, 9aS) -ci s- 2- ‘Béﬂ%%?hg"%%%ﬁﬂp%"d?m 2'PJRVZPZE’BT phol i n- 4-yl et hyl - phenoxynet hy
1)- (78,9aS)-cis-2-Benzo[d]isoxazol-3-yl-7-(2-methyl-5-pyrrolidin-1-yimethyl-

25 phenoxymethyl)-octahydro-pyrido[1,2-ajpyrazine;
(78,9aS)-cis-2-Benzo[dlisoxazol-3-yl-7-(3-methoxy-5-pyrrolidin-1-ylmethyl-
phenoxymethyl)-octahydro-pyrido[1,2-alpyrazine;
(7S,9a8)-cis-2-Benzo[d}isoxazol-3-yl-7-(4-chloro-3-pyrrolidin-1-ylmethyl-
phenocxymethyl)-octahydro-pyrido[1,2-a)pyrazine;
30 (78,9a8)-cis-2-Benzold)isoxazol-3-yl-7-(4-pyrrofidin-1-ylmethyl-phenoxymethyl)-
octahydro-pyrido{1,2-a)pyrazine;
(7S,9aS)-cis-7-(3-azetidin- 1-ylmethyl-phenoxymethyl}-2-benzo[djisoxazol-3-yl-
octahydro-pyrido[1,2-alpyrazine;
(7S,9aS)-cis-[3-(2-Benzoldlisoxazol-3-yl-octahydro-pyrido[1,2-a}pyrazin-7-
35  yimethoxy)-benzylj-cyclopropyimethyl-amine;
(7S,9a8)-cis-2-Benzo[d]isoxazol-3-yl-7-[3-(2-methoxymethyl-pyrrolidin-1-yimethyl)-
phenoxymethyl}-octahydro-pyrido{1,2-a]pyrazine;
(75,9aS)-¢is-[3-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-benzylj-cyclopropyl-amine;

-
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oct ahydro pyri do[l 2- a] pyr azi ne; ;
(7S, 9aS) -ci s-2- Benzo[d]lsoxazol 3-yl-7-(4-pyrroli

-yl met hyl -\¥@H§3Whet hyl ) - 30 oct ahydr o- pyri dol aj pyr gg'rﬂg99/00457
(7R’'9aS) -trans-2-(7-Fl uor o- benzo[ d] i soxazoté43-y| ) - 3-pyrrolidin-1 ~

-yl met hyl - phenoxynet hyl ) - oct ahydr o- pyrido[1 , 2-aj pyrazi ne;

(7R, 9aS) -trans- 2- (6- Fl uor o- benzo[ d] i soxazol -3-yl)-7- (3 pyrrolidin-1

-yl met hyl - phenoxynet hyl ) - oct ahydro-pyrido[1 , gpyra2|ne 35

(7R, 9a8) -& r ans- 2- (78,92Spris-2-BenzeldiisareztBybifyeyrolidin f ylm;eﬂv phepexymetiiin- 1- yl net

hyl - g xgg,t“mﬂ b E,?;agmydro pyridoll ,2-al pyra2| ne;
(7R, 9aS) -trans- 3- uor Q- benzo[d%l soxazo - %I) oct ahydr o- pyri dol i

, 2- a] pyr aP 3$1“57'f ﬁ@ﬁwmﬁéﬂfyf‘ '13!3(4692'3"6'%'? n-dynehd nonane; and -
(7R, 9aS)-tr n&yﬁéﬁﬂ-uaambe@m&mthmmel -3-yi)-7-[3-G s-octahydro-isoind

\C/)\!D- é-g/ 53807 yI me&@éaé)-g s-Es (Q%nzot[é%oxaza% thghry%rtJD ;Yyndgl? &-a]pyraz’np?yr azine.

PCT /| 8991®0435r?tethoxy) benzyl}-cyclohexyl-amine; - 85-

order or
cond| tion sel ect egé ﬁg?g’%ﬁﬁ%é&% %ﬁg}gﬁé %38@%55? r{dgﬁ %]g}"%f'ﬁ;:d anxi ety
di sorder, phytethexy) pmlﬂ’PHmlT@m-ﬁ@Lst ress syndrorre av0| dant personality

di sorder, prematupg g%bﬁefsth@ehmru].s&é&émuﬁq@@rﬁ&hamy(qaﬁ.%h&m(. 1-yimethyhc hemi cal
dependenm es, cluster headache igral ne ain, Al zheinmer's  di sease,

obsessi ve- Phenoxygelyl-agtafwdrarnys a]p}ffé?l'i“’c di sorder, nenory disorders,
Par ki nsonss di seamaswﬂqcaehmd]&&azommr[wsd.mwsmﬂalm1 -ﬂakthwl I ar

ataxi a, gastrointes frac ers. negative synptons
schi zophreni B e“B’F”@??&WE P‘ﬁ@fdr%%'gw@%aqp*’?@ﬁ omyal gi a syndrome, st ress

n-1

di
[1, 2-
7-(

i nconti nence, (7STe=S)-e €3 &-Bgnzd[d}inmazot-s-ylaictmwrb-cyrwn[1ag-a]hyrezm -onani a, mal e
| npot ence, ¢ . xysmal hem crani a and headache in a
manmal |, conp?'ﬁ%ﬁn’&')%mz&%g"%"dm?Sa%rog ound according to claim1 that
is effective in t(@ﬁasbrgls-éd%-K?-awelﬂma?@H-mmhwreﬁyrmﬂ 23alpBazin-7-

phar maceygi C?Hemoggsgg,ﬁqu.lgy,eo"g,a@td,er 5. A pharmaceuti cal
conposition for treatin I sorder or condition that can be treated
by modul ating ser & gﬁsé""ﬁé'%ﬁ"a?[ lgﬁgé}{p'g%-yl(9ﬁtap¥{1r%p¥{lgﬂ%§raIPY5%'f, sing an

anount of yimethoRy)pmyi}isobgtgicatieng to claim 1l that is effective in

treating such di spiglole, Ol eRAhbAl i ri (2. MRS TBELHLLESLI ASREPT 201 o

carrier. 20 er or’'comdition
sel ected fr ophénprymetiptiniperidin-1-yll-ethygpmines i on general i zed anxi ety disorder,

phobi s, JBOSt T AURRL ) SIS, SURLIANE, y346) gg@(grhm-1 L ) sor der,

premat uré ej acul a eat’i ng | sor der’s enci es,
cl uster headaefhwdrqul#@lﬂr?ea]mﬁ%ﬂ"m Al zheiner's d| sease, obsessive-conpul sive

di sorder, panic (s géé)%@rzd@émo[mzw -850 KRrsholiRa il Rphepodhiigfes .,

endocrine disor ders vasos cerebel | ar ataxia, "gastrointestinal
tract di sor d@FENYdRsRysipl)E- a@%ﬁﬁ"&ms of schi zophreni a,
(78,9aS)-cis-2-Benzo[d]isoxazol-3-yl-7-(4-pyrrolidin-1-yimethyl-phenoxymethyl)-

30  octahydro-pyridol[1,2-ajpyrazine;
(7R,9a8)-trans-2-(7-Fluoro-benzo[dlisoxazol-3-yl)-7-(3-pyrrolidin-1 -ylmethyl-
phenoxymethyl)-octahydro-pyrido[1,2-a]pyrazine;
(7R,9a8)-trans-2-(6-Fluoro-benzofd)isoxazol-3-yl)-7-(3-pyrrolidin-1-yimethyl-
phenoxymethyl)-octahydro-pyrido[1,2-a]pyrazine;
35 (7R ,9a8)-trans-2-(6,7-Difluoro-benzodlsoxazol-3-yl)-7-(3-pyrrolidin-1-ylmethyl-
phenoxymethyl)-octahydro-pyrido[1,2-a]pyrazine;
(7R,9a8)-trans-3-{3-[2-(5-Fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1,2-
aJpyrazin-7-yimethoxyl-benzyl}-3-aza-bicyclof3.2.2]nonane; and
(7R,9a8)-trans-2-(5-Fluoro-benzo[d]isoxazol-3-yl)-7-[3-Cis-octahydro-isoindol-2-
40  ylmethyf)-phenoxymethyl]-octahydro-pyrido[1,2-a]pyrazine.
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prenenstrual syndrome, fibronyalgia syndrone, stress incontinence,
Tourette's syggy 907 trichotillomania, kleptomania, nale ppp @mg-,
cancer, chronic paroXysmal hem crania and headache in a nmamm -
conprising admnistering to a manmal in need &P such treatnent an

anount of a conpound according to claiml that is-effective in treating
such di sorder or 30 condi ti on. 7. . A nethod for treating a
di sorder or condition that can be treated or prevented, by mpdul ati.n
ser ot oner gi c®neur ot r &nsni &7 ﬁ"qcﬁ”tﬁa'rf’&mfim°”<fg"n‘ﬁﬁ%%9 AdisQedsr ar é‘f’@r‘t‘l"ﬁjglfﬁe‘g
mammal in need ﬁém&wﬁénehsne:atdemessxm genvmlindd arfxiety disonepLphbbias Caostitangaticost@ssi m
1 that is effe er. 0 ti

5. " A phar m ¥ e, SEostby bR RuHED il oeld aling By, ovssi.

sel ect ed clummnd;aypqméemnee,nqlummee@sha)mlgrgleqm iAlzbeimarx digease dolsessiver |,
phobi as, posttr S : d r
oremat ur e o] acu?&mat s dive éél%c{rﬁgpaducs dis g‘?s ﬁ%ﬂﬁgséW&&é#?nﬁarBﬁ{?ﬁgnﬂ%aEys L3S -
dependenci eg? c Hisertiers, YasespagRccerabelsy alaNa, gaﬁﬁ‘P'Wes"A@'z"ﬁé‘i igardess, degatiyg symptoms

obsessi ve- of QERAbpAEHS, gremh@l%s smfunce GibRipydRia: syRReY HeSONifk8hthence,
Par ki nson' s di seases, endocrine. 4 di sorders, 'vasospas cerebel |l ar

ataxi a, gastroi howete's, Syndrome, “t?f‘%‘ﬂ?’m—ﬂ'% k'?ﬂ—f-?j“aﬁ'ﬁ'a\yemélﬁ n{RGIRBCE,  cancer, 7 chronic

- 86- S5 of sehbrepar m;@am@éméma& a RN mampiﬁssrtgr@fwl @it Of & YoHiicRA®,
stress incontinence Lrichot oma

kl ept omani a, nmaP® °fq‘ﬁ90f°er‘f@5" {3?‘? er ef%KtP'Sn’PnFéatmg SH‘Q} d%?&‘?%dﬁﬁl"rh‘éq‘?‘f"g?'bﬁi"g\ #nd
headache i n 1& rrplmmbceunmnpaccsptageearmrot oni n receptor ant agoni zi ng or

~agoni zing effective gnoun gﬂgrﬁc&ﬁwgﬁ&sﬁgﬁﬁ gLy gg%usglggll ﬂ]c%nm(*t t can be

phar maceutical |y accéptab carr rmaceutt cal
conposi tion f or treatecipy medulating srseterercioneusayaasmission in & smameah ccmpnsmg antamamt@ﬁ

by nodul ating sgrghsimb StsordiiHtb a3t § Shétilvd tl@atfﬁ?@ﬂm disdr@4TRF kSHAlRBh &nd a

serotonin recept or. ant agoni zi ng or agoni zing effective amount of a
conpound of acca?ﬂi“ﬁﬁe“f'ﬁ“%?c&f*ﬁ’f?t?‘e carfier. and a phar naceutical |y acceptabl e
carrier. 610. A Meth®i PP drebtnl 4 tieGtidrng ddndlichosdlRtedOfont w;sbrtbnm

sel ect ed from h rtension, .1 depr essi on ner | ze XI et di sor
phobi as, postt ré%?fﬁ%sf"@ %?"F’?&%e%si?ﬁaﬁeé’ﬁgmea\?él nPos 'a“mag% PSR AT V“%Ila%%i’ér
sexual dysfunct pensonaiittiisogjeri prevatier gaculatims edtiyig distreers, chbsityagpemidelriepersiencies,

cl ust et headach ) FzRhAE: mBrid, pel ADLAEF: doclhe BBRE0 LRI, K GLEATP AL Vo

di sorder, pani IR di'sorders JrSEas
endocri ne disor d@Pfgef vfagfn%aglﬁ?rdefs Paissertsc| disgpsest Bopecring adjsardsrait @g&orsmm.

tract disorders cer@@é]ﬁnt IalQiaS YERMoPBRRE 26 HiZRBAE S Rédative? @ mpt&ﬁ@@'&%ﬁ:&éﬁkema
syndrome, fibronyalgia syndrone, stress incontinence, Tourette's syndrone,

trichotill omani AremMensprbimAome. flPRYaiga,sHdiome, stkess dasontineRtey Toureliels SYAFEIme.
hem crani a and trichotmlsrﬁaﬁaqdb@tohﬁma, MElgTRApatereO, NGt Eforiel parBdysinar heficrbitia and
manmal requirin ch treatrre a tonl n 1A ref F‘t Ol of nthatgo?l 2|tnr9
or agoni 7ing. ef NEEHEEN 2 ARE SPdsna AR RS o7 FBER b peed of Such Feaimént 3

amount of 2 compound according to claim 1 that is effective in treating such disorder or

30 condition.

7. A method for treating a disorder or condition that can be treated or prevented
by modulating serotonergic neurotransmission in a mammal, comprising administering to a
mammal in need of such treatment an amount of a compound according to claim 1 that is
effective in treating such disorder or condition.

35 8. A pharmaceutical composition for treating a disorder or condition selected
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-
compuisive disorder, panic disorder, memory disorders, Parkinson's diseases, endocrine

40  disorders, vasospasm, cerebellar ataxia, gastrointestinal tract disorders, negative symptoms

e
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ant agoni zi ng effective amount, of a conpound according to claim1l. 25:

11. A nethod for treating a disorder or condition that can, ey Blﬁ&ts,ed by
nodul at i ng"‘é‘é”ﬁz ergi ¢ neurotransm ssion in a mamal , corrprl B%

adm nistering to a manmal requiring suéh treatnent a serotonl niIA
receptor antagoni zi ng or agoni zing effective anount, or a serotonin ID
receptor antagoni zi ng effective anount, of a compound accordi ng to

claim1. 30 A phar maceut i cal conposition for treating
di sorder 8r efoﬁﬁfl'%WUﬁ"'Ph&fe"te&ﬁ’%e syndrome, - iipraYRIgR SYPAQBAL SHessy INAYWINENERI ng

ser ot oner gi c To@btte rs@ﬁt&mlssltﬁbhotill&nﬁwlérﬁmﬁtbmaﬁ@mma@llﬁhgotence, cancer, chronft)
a pharnmaceuti cal |

rrjier; . b). ac ound of
accordi ng toP ?fP’éYsﬁ‘F'?g iﬁﬁ’"'a and headache R mamﬂ‘%-‘f—?f"prr%'!‘%pq gﬁ@?qﬁﬁlhregpgtgrr or’
a phar maceut ama@dnjzmgcmreqiuoaiahg effattive tameustodf, a Ipmpound accordinigetoedlaimt handraount
of the activ hat the conmbination is effective in
treating sucﬁ ag'l%g%'g' &Egtgﬁgﬁ%}nér 13. A net hod for
treating18 di sordér or Acnbatnacedisalicheposiion fasdregiingza digprésr or conditiopthut tant heng

ser ot oner gi C P By B’B@Lﬁéﬂnﬁ %bﬁfhnb@nc%e%%mlssfoﬂqpﬁ'n%rﬁ}ﬁala&tfﬁﬂ? kiR Qréeﬂﬁon'ino a

mammal requiring such treatnment or prevention: a conpound
accor di ng t oreSERiPihaMagopiziag or agonizing effective amount of a compound of accordlng to claim 1
, VO 9965@9 Qﬂarmaceutlcally acceptable carrier. -87-

5 t .ph t
accept abl e sal t ot H@r eofA A metfiod For at'eat'"g Q\HESIP@%% °?Fi‘§’aaﬁﬁﬂ%%{;§t%§ I ngpﬁél?qs{?@

corrpound315ar depression] berterdiizeel arxiety disdrdep,pHobias, postiredrhatictstress symdiofreabvaidans uch
di sor der A4, L A [ . L,tion
according t o%gﬁgréaﬁh&l%ord\%esreé?arll dﬁ’ ﬁléncg%r‘lfatrmg-% .Q?@Jrgﬁofgg %&e (Q"?Ar?ﬁﬂgag ?F%e?'d%ASC%S’
sertral i ne orlustephradaciecmigraing pain,dzheinens Hiseasa! ebsesriveccompulsige disorder, panic 15,
A met hod accersgade.g ﬁ\@mﬁrlyaldﬁbrlléns Vmﬁ(lr%bﬂst &eea‘éew ofi ot aifs%fdemﬂ @Asberashs

sertraline or har naceutlcara%sx acce e sal't thereof
A met hod for c?’ﬁé%l‘?\' AR, @esiminesting), tr ri’éﬁ°fqefﬁn %F@Bt%ﬁ%%fﬁ‘@ﬂpé??ﬁ?on

depr essi @p, geaneshakuaz eyhdiume, @bipmglalgia rsgiﬁh’romﬂ mnlasﬁﬁmorwaetcbr a&n&td's:sﬁ\afm
syndrone, av ual rga)(Sf un%t | on, eatl

di sorders, 'é“' Slﬂ?marg?'eﬁlﬁ%gog?angegmg#ylgwg g%e q§er C FORIS: RO LR fieieran @'P | ne,

pai n, Al zhel imeadashel insee wemmab [semprisingeadpinigieringity @ rdaremaldeqmrlrpaamnlm treatment a

di sorder, eyl 1%%%&,‘,{& an@e&r{fiu{bsd? RoshiftigS@ReRs ’agﬁﬂﬂogrr 4 £l=§ot9ﬁ.§ % QJ&deftor

vasospasm cere ataxi a, gastrointestinal tract disorders,
negative symeniaenizig efiestive spRrsiAra; °°mP°U“d pFeeFAingde cigim 1.syndr one,

fibronyalg a syndrane, Astrﬁewa fonqeaﬁdgnanaxsbm&ow Bridfiof tAMNEUPBE, treated by

trichotillomania, Kl eg otence, cancer, chroni ¢ parox smal

heni cr ani a aﬂa)dulatmg [ rotonerglc neuro ransm(s on in a mammal, comprising administering  t
mammal requiring such treatment a serotonin 1A receptor antagonizing or agonizing effective
amount, or a serotonin 1D receptor antagonizing effective amount, of a compound according

to claim 1.

30 12. A pharmaceutical composition for treating disorder or condition that can be

treated or prevented by modulating serotonergic neurotransmission in a mammal, comprising:

a) a pharmaceutically acceptable carrier;
b) a compound of according to claim 1; and
c) a 5-HT re-uptake inhibitor or a pharmaceutically acceptable salt thereof;
35 wherein the amount of the active compounds are such that the combination is

. effective in treating such disorder or condition.

13. A method for treating a disorder or condition that can be treated by
modulating serotonergic neurotransmission in a mammal, comprising administering to a
mammal requiring such treatment or prevention:
40 a) a compound according to claim 1 ; and
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20 headache in a manmal , conprising adm nistering to a mamal requiring

such treat merk&' 99/529 a) a conpound accordi ng to cl gidpnboo/evas
- b) a 5-HT 78 3(5%3?@ i nhibitor or a phar maceéztical |y acceptable salt -
t

t her eof ; wherein the anounts of the active conpounds are such
that the conbination is effective in treating such disorder or
condition. 25 17. A method for treating a disorder or condition

that can be treated or preye r Qi .

neur ot r ansmi Ssi on i n?h ma reé‘B%?m'P'%macfgﬁa as??‘%?lﬁ ?‘%?Jsa’gel%h%ered'
mammal requiring suc Whéresaathermnmunts of the active compounds ate @chmnat,qhampmgi@aﬂogtis or
agoni st or 2 PhajReeHboRk L RERE GibRuRR. | Cher eof and 30

b) a 5-HT1 D® ound ‘according to clalml
wherein the anounts &# thé m@tmaﬁeut@drmmmgn@c@rﬁmﬂzw alaimt 12 wbereisribe AT Bn

s eff ect :p%’cgké |Hh|£|{o?étsbﬁ}9hn§l6?£‘p@rﬁ?&e@@allﬂccm dat@ereof.
18. A net hod rtrea di sord condition selected f
hyper t ensi ori@ d8pr eﬁsﬁ"@th"d gesseding foz@dim |"‘@F’;¢'“d§h§(ﬁ"d'5r’e ”B‘ﬁ%ﬁ)l“ﬁ@'m I8

posttraumatic S%&ﬁﬁu%e%vagﬁﬁmeuﬁdéwﬂﬁéﬁtab?ésautﬂwosonal I ty di sorder, sexual

dysfunction, eating disorders e eni ca

cluster headache, nidPainé mf)tg?%?milre?%@ ?ng'rs"'ge'd?rs‘ié’gg on 833%%%"5 frora PRSI Yl ve
di sorder, pani c depressionfléreraiifdd, antietycdisprdar, photsas, Wstmniatmsmsssynhrmsaaelﬁant
endocrlne di sorders

e |l
tract disorders Peﬁg‘bagvﬁisggf%yr%}(%aﬁgy%gnc&c ngzlgtgﬁi% rc@}s?éﬁéasity gé?l@“cgl' &irtgr;ft{?g
syndr orre f i 18 orjustegherdssheomigraine, pain, éézbeimatodisaand WQ@SSW@mmlﬂS@legilsggA?a PEME.

- 88- trichatlll OHB\QB@ d&rﬁg'tsorf% irRon'{TBdiabdiPUrRBGRe BROMEL, vaLUsPANE
par oxysmal hem crania e In a manmual, conprisi n

adni ni stering t cewbeliamaexia; @geiraintesynal et disg'derfe Apgative sympmms schizophrenia,
5- HT1A agoni st %erﬁéakmpe%ﬂon@ fiSroPPAGIABERIEME; Blrésd |ﬁ&ﬁ@ﬁn65)|'ﬁau£eﬁé’§ symmf
and b HTI D ant ago ound .accor geto cl.aim,1;

10 o HODHomAEa FHRE SR PSR SPER B e Soar L hReRaE
conbi nati on 3¢ headacké h%qﬁa'wﬁalidambrsa@tadn@nsmernn@toeammmaigeesmb sahihg@attent: or

condi ti on. maceut | nposition for treating a
di sorder or conditioft hata1 °85‘R°‘f5‘§ Lol tng?"qu' "%3? nodul ati ng serotonergic
neur ot ransmi ssion in g nmara@HT reeurgkeibibiler.or a pharmaceutically acgpptable geltghemgof,A
agoni st or ant agonl Stwh%Fel t%t%ﬂf\se&tthgél:&v)é &&g&%@%@ s8&H Ihal BT &Rbinatlon is
~and ant agoni zi ng conpound according to claim
1; aﬂn@weindream sypfpdisarder gf copgiionact i ve conpounds are such that

the conbinati®Hn is 47, A method for treating a disorder or condition that can be treated or prevented

by modulating serotonergic neurotransmission in a mammal, comprising administering to said
mammal requiring such treatment:
a) a 5-HT1A antagonist or agonist or a pharmaceutically acceptable salt thereof;
and
30 b) a 5-HT1D 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.
18. A method for treating a disorder or condition selected from hypertension,
depression, generalized anxiety disorder, phobias, positraumatic stress syndrome, avoidant
35 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 diseases, endocrine disorders, vasospasm,
cerebellar ataxia, gastrointestinal tract disorders, negative symptoms of schizophrenia,

premenstrual syndrome, fibromyalgia syndrome, stress incontinence, Tourette’s syndrome,

[T



effective in treating such disorder or condition. 20. A

phar maceuti cal osition for treating a disorder or condit ed 20
from hypert‘@ﬂg?éﬁ?npdepressi on, generalized anxi ety disorder, bEﬂn%ﬁoﬁ&%

posttraumatic stress syndrone, avoi darft®personality di sorder, sexual
dysfunction, eating disorders, obesi ty, chem cal dependencies, cluster
headache, m graine, pain, Alzheiner's disease, obsessive- conpul si ve

di sorder, panlc di sorder, nennré di sorders, Parkinson's.di seases, endocrine
di sorders5 vishtiipmania. kieRtomarip) mple Jpegtence. cpncer GHRRIE PRioxaMal hemicragiasaidder s,
negative synpézaa&hedpa mafimaf ehgrpigabiinitering RERhahmalaéquirng @ucH Featment:

fibronyal gi a syndr I ncont i nenc tte
trichotillomania, 2kl epf’%r@ﬁ?‘fmwloéa?tﬂQ?SPg?f@e”ham&‘étfca]%cﬁ‘ff’?ﬂi?bié’sa% thefso;
par oxysmal hamd crani a and headache in a manmal, conpri si ng: a)

a 5-HT1A ag_om st ﬁf38”5%9'?“bsat"ta%'g'ﬂ"d)&%g&ﬁﬁ#%ﬁﬁht%'mqept abl e salt

t her eof ; agoni Xi ng conpound
accor di nQOt o cl al wherein the amounts of theypelivejgempeunda e such that theecordinalien is

conpounds ar@ffe%ﬁmn&%%gbme\reﬂmmaﬁm@&dér%rcondmoneffectIve in treating such
di sorder or condition. A compound of the fornula.
[err] 19. A pharmaceutical composmon for treating a disorderor conditige thafpasy ke 1y

t he st er eochggdtsd BymaduldlRSidrbtombrd@nd Fot@hdriissionid RmaRadd), chinpiding®r (7S,

- _Cis; WO 99/ 52
Ye5 T s o)'7 | 8 ST AReRrisker ByiPeoiSLeLS Phempscepesly gesepipie i hereot
- CH2NR R345 stnicai ght or branched (C, -C.)al koxy, and
0 b) a 5-HT1D 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.
20. A pharmaceutical composition for treating a disorder or condition selected
20 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-
compuisive disorder, panic disorder, memory disorders, Parkinson's diseases, endocrine
disorders; vasospasm, cerebellar ataxia, 'gastrointestinal tract disorders, negative symptoms
25 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) a 5-HT1A agonist or antagonist or a pharmaceutically acceptable salt thereof;
and
30 b) a 5-HT1D antagonixing compound according to claim 1;
wherein the amounts of the active compounds ére such that the combination is
effective in treating such disorder or condition.
21, A compound of the formuta.

T.7
9a (G)

LN,

35 wherein the stereochemistry at position 9a is either (7R, 9aS )-trans or (7S, 9aS)-cis;

A O




wherein Z is defined as in the definition of conpounds of the fornula ; and
Vis select edwfro%?3¥drogen, t - but oxycarbonyl, groups having thefgeémg4s2 10

[err] 095 ein Rlerr] and Rerr] are selected, independently, _
from hydrogen, chloro, fluoro, nethyl and 8% nethoxy, and groups having
the formul a [ ERR] 15 wherein R3

and F4 are defined as above and the oximno noiety may be syn, anti, or a
m xt ure of syn_and anti isoners. ' : A C und
according t& cl ai m J1i% sgected fom QG tHEFP)- HSCOZS%%HZ" CHNRRE stright or
7R, 9a9) - t r ans- grdndhddqCRORMRAY @AY | phenoxynet hyl ) - oct ahydr o- pyrido-1 , 2-
a) pyrazi ne-2-carboxylic acid tert-butyl ester; 20 .
(7R, 9aS) -trans- 7- ( 3- hydr oxynet hyl ph met hyl - oct ahydr o- pyri do-[ 1, 2-a] pyra
zi ne- 2-carboxylic acid terg= e(C,-C,)alkyl
(7R, 9aS)-trans-7-(3-pyrrolidin-1-yl | - ph@no&yﬁet Ryl ) oct ahydr o- pyri do(1
, 2- a)l pyrazi ne-2-carboxyllc aci @ tert-butyl ester;
(7R, 9aS)-trans-3-(3-pyrrolid in-1 O\ar/\'zﬁ
-yl met hyl - phenoxynet hyl ) - oct ahydr o- qui nazoFi zi ne 25 di hydr ochl ori de and
m neral bis-salts thereof:; . - 7R 9aS) —t.r -12-(5-fl uoro-benzo
d] i soxazol - 3- yl"fh-ebe&hgﬁfﬁfsrgg Sflfnit%eoqeff"ﬂqnaqf(ﬁw%)g P%oﬁhqu}ﬁmégyﬁg’?- net hanol ;
WO 99/ 52907 V is selected from hydrogen, t-butoxycarbonyl, groups having the formula- 9Q-

10

N
—~ 0

R R
wherein R® and R* are selected, independently, from hydrogen, chioro, fluoro, methyl and

methoxy, and groups having the formula

R rR*

15  wherein R® and R* are defined as above and the oximino moiety may be syn, anti, or a mixture
of syn and anti isomers.
22, A compound according to claim 21 that is selected from:
7R,9aS)-trans-?-(3-methoxycarbonylphenoxymethyl)—octahydro-pyrido-1 2~
ajpyrazine-2-carboxylic acid tert-butyl ester;
20 (7R,9aS)-trans-7-(3-hydroxymethylphenoxymethyl)-octahydro-pyrido-[1,2-a)pyrazine-
2-carboxylic acid tert-butyl ester;
(7R,9a8)-trans-7-(3-pyrrolidin-1-yimethyl-phenoxymethyl)-octahydro-pyridof1,2-
a)pyrazine-2-carboxylic acid tert-butyl ester;
(7R,2aS)-trans-3-(3-pyrrolidin-1-yimethyl-phenoxymethyl)-octahydro-quinazolizine
25  dihydrochloride and mineral bis-salts thereof;
(7R,9a8S)-frans-[2-(5-fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido-1,2-a]pyrazin-7-
y!}-methanol;

I



5

(7S, 9aS)-trans-3-[2-(5-fl uoro-benzo[ d] i soxazol -3-yl)-octahyd 1,2-a
] pyrazi n- 7-WO 99/52%7 net hoxy] - benzoi ¢ acid nmethyl ester; F&Rﬁ%/og%

(7R 9aS)-trans-13-[ 2-(5-fl uor o- benzo[ d] i sox8%ol - 3-yl ) - oct ahydr o- pyri dof 1

, 2-a] pyrazin- 7-yl met hoxy] - phenyl ) - met hanol ;
(7R 9aS)-trans-{3-[2-(5-fluoro-benzofd]isoxazol - 3 yl)-octahydro-pyrido[1
, 2-a] pyrazin- 10 7-yl met hox henyl } - net hanol et hane sul f onat e;

(7S, 9a5) - 8i s- 7- ( 3{TBeIVyee? °’ﬁﬂ’€h¥9@}'ﬁ?§@l‘8}13)yl)t9€ta§¥ﬂfwmdﬁ!ﬂr3 2lpyrazin-7-
, 2- a] pyr azi Ngmethoxy] b%nibﬁ{jm&h eﬁgﬁdhtert butﬁl ester;
(5,920 o o2 Lol g oy et o e og‘é%q,ﬁ-végetsﬁ’s%qéyndﬁ A apyrech.

(7S, 9aS)-ci s-73,|r{1&h&9mﬁh¢] mathsat,0l - 3- yl - oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-yl
met hoxy) -

{ | 1 - \ .
(55 on8 i s- o MrRate iRt AR A e ROl ey A B YUY OB Al . 7.
yl met hoxyio- ph@wétboxy‘pﬁﬁeawphsthanol me'fhane sulfonate;

s oo e o EARERRSIL) AHaR Rt rpeh SN Bbl Bl bt ALt 7

(7S,9aS)-cis ZEaﬂart(ozleem@E{rH}utﬂes&azol 3-yl -octahydro-pyrido[1 ,2-a]pyrazin-7-
| met h h I A0lnre (3. ’ -2- Ay

(7592861 5 o BenLSPAD A IS G ronmeihyphenoaymetnyl Zmetrytpinerditfighyl:

ydr o- pyativdtodraamio aeifl feyirtuii enter 25 (7S,9aS)-cis-2-( 1
-[2-(Benzgf d] i soxazg), bas’s cYé-S-(ﬁéMé[d]%B&éi@l):f-ﬁfo%hJd'rcﬁpﬁﬁb[h)Ql-a‘j&vr% T-QirRthoxy)-

3-yl net hoxy) - benzonitri|
(7S, 9aS-{ 2- [%O@%ﬁ%‘?@t‘ﬁ??’ phenoxynet hyl ) - 2- met hyl - pi peri di n- |
(%ls] gets)hyl }- 79eég)afls:tb(z»eamlpinnzo&a?dl-sm%drarpymbndz-f]fyrazm-r
aS)-cis e | 4o yl - oct ahydr o- pyri do
, 2- a] pyr azi n- W%ﬁ?@ﬂl‘f@ﬂ]“ @ﬁ‘ of benzonitril e;
(7S 9aS) - ci s- 4- ( 2-(B8Ra8)|al-4-2Benzolblisdxarbl-Hyioatatitirapyigol! deal-byrazin-7-
, 2-8] pyragq n- Eraéﬂe@@* Yia dmeth | Rfgp2Z Yl am ne

_ (7S 9aS) - Cl s- uor o- enzo | soxazol - 3-yl ) - oct ahydr o- pyri dol (1
, 2- a] pyr azi n- 7- y| ] (7S.9aS)-cis-¢2-Banrsldliscxgzol- 3-yl-octahydro-pyr|do[ ,2-alpyrazin-7-

(7S 9aS) - ¢i s-yWmétho ngr_mgnm dl i soxazol - 3-yl ) -oct ahydro- pyri dol [ 1, 2-a] pyr
azi ne-7- car oxald

(7R, 9aS) - t r ans- 2- (8% F%)o‘f’%gg‘é'?@@ﬂ'fﬁx??bﬁzXE%f""%h"ﬂ/‘?’TetWéP'&WWtqu%Y‘{r‘i

, 2- a] pyr azi n-pfrido[1,2-apycagingoxal dehyde;

(7R, 9a9) -t ans-[ 2- &é gfa% ugsr 2 t{ﬂ?ﬂéﬁ&%dh}%p%%glyl r%et)‘yl)am?not) %Mﬁ’é%eﬂv buS'é% il

, 2- a]pyra2|n 7- 40
-91- 3-y|methoxy}-benzon|tr||e

(7S,92S-{2-[5-(2-Aminomethyl-phenoxymethyl)-2-methyi-piperidin-1-yi]-ethyl}-
benzo[d]isoxazol-3-yl-methyl-amine;
(7S,9a8)-cis-4-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-ylmethoxy)-
30  benzonitrile; :

(7S,9a8)-cis-4-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido-1,2-a]pyrazin-7-ylmethoxy)-
benzylamine;
(7S,9a8)-cis-[2-(5-fluoro-benzo[dlisoxazol-3-yl)-octahydro-pyridol{1,2-a]pyrazin-7-yl]-
methanol;
35 (7S,9a8)-cis-2-(5-fluoro-benzo[d)isoxazol-3-yl)-octahydro-pyridol[1,2-a]pyrazine-7-
carboxaldehyde; :
(7R,9aS)-trans-2-(5-fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyridol[1 ,2-a]pyrazin-7-
carboxaldehyde;
(7R,9a8S)-trans-{2-(5-fluoro-benzo[d]isoxazol-3-yl}-octahydro-pyridol{1,2-a]pyrazin-7-
40  yl}-methanol; and
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.5 (7R,9aS) -t rans- met hanesul foni c

aci d- 2- (5-f I %gglg)gwo[ d] i soxazol - 3-yl ) - oct ahydr o- pyri dol [ 1, 2-PCT/IB99/00457
a] pyrazin-7-yl -ester; 91- -

5 (7R,9aS)-trans-methanesulfonic acid-2-(5-fluoro-benzo[d)isoxazol-3-yl)-octahydro-pyridol(1,2-

alpyrazin-7-yl-ester;

A



