-1- PYRI DYLOXYMETHYL AND BENZI SOXAZOLE AZABI CYCLI C DERI VATI VES Field of the
I nvention The invention pertains to
am nonet hyi pyri dyl oxynet hyl / benzi soxazoi e substituted azabicyclic conpounds
that, anong other things, can singly serve as an effective 5-HT1B, 5- HI2A
and D2 receptor inhibitor, e.g. antagonist, inverse agonist and/or parti al
agonist. The invention also relates 110 an Internedi ate for preparation of
sai d conpounds; a pharmaceutical conposition conprising said conmpounds; and
the use of said conpounds or other conpounds having said effective 5-HT1l B,
5-HT2A and D2 receptor binding or inhibition in a mnmethod for treating
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certain CNS or ANySLQXYMETHYL AND Biy AZOHE AZABIEGXCLIG\DRERIVA 9 sorders of the
Central Nervous System (CNS) canpbgodineiohy treated in various ways. O
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characterized as Extrapyram daéack%@&!mmkﬁlgﬁ) - can be severe enough to
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Atypi cal anti ps;]%??5‘{9[5002%}?61‘{?8*%5?&%@3%3’?%%ﬁf@ R megﬁg'yérﬁﬁaﬁﬁr’(a'ﬁ?evi ate not
only sone Wwaysi QEngseasing imrertangerptthinmegasd arg efvichalpiie dmgsa Bubwhlle senindrugé t he
ngagﬁéI ive lsynavb Qlﬁﬁhapaﬁll_cvﬂl’eét, theyrS] EISd) mR§ caue tun@add SHaAr eaﬂmnﬁckeverr@e@.lsmos ogi al o
w t hdr anwa ‘ p t S e | eyved to be
nore sel ect%pe*,m%'n&th géﬁfamgﬁ%énm %P&é%%ig]t %ﬁb?h{g& %ar' %g' Y J;ehr_g y dreg'\éuci ng EPS,
they too maiPedizgrelo blogl castel dopamine (32) receptpra I ths brainy thouahirrespansible fai 89 upt i ve as
t hose pr espostiecsytptony pfi delasiordr dirgrdedee thingipg and ifelikerejoweanathiethessinge  of
consequencecdnCantelidtatd dbth€ B the plsiive Sy sE they bakPAiscAhavEredl Srrceie Rftopedat i ng and

can cause ht ihe tuation is further conplicated.when several CNS
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obsessi ve- coympidnsi (BRS)d icsrofetkeverd X0I)h ta tisku tdhiBracisAtied) rdsbdt R&IR@Smadeno such cases,
treat ment ofd&fdefbRildRgd e administration of a conbination of drugs, e.g.,

one to treat schizophréenia and one to treat depression or other co-norbid
CNS ai | ment. BedH{PEd %"ﬁ%ﬁ’f"h"g‘ﬁgﬁ"%?‘aﬁl&eﬁﬁ‘g’d? 80f B SHEE Pt ofihe conbi ned
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t he detri megich aé erhdliBnad airbsPbiisiverdes, SEuEEWithdlalvaliafid the QY. | AREhgh BRfsyBhotic
drugs are believed to be more selective in their chemical effect on the brain, thereby reducing
EPS, they foo may have side effects. While these are not often as disruptive as those
presented by typlcal drug therapy, they may nonetheless be of consequence to the patient.
For example, atypical drugs can be sedating and can cause welght gain.

The situation Is further complicated when several CNS disorders are present in a
patient. For example, psychosis, such as schizophrenia, can often co-exist with depression,
anxiety, obsessive-compulsive disorder (GCD) and other such llinesses. In such cases,
treatment often entails the administration of a combination of drugs, e.g., one to treal
schizophrenla and one to treat depression or other co-morbid CNS allment. Because each
such drug has its own slde effects, the combined administration can lead to a multiplication or
enhancement of same, all to the detriment of the patient. Moreover, it is theorized that a
different brain receptor, or combination or permutation of receptors, are somehow implicated
in each of the various CNS disorders; for example, schizophrenia has been thought to inveive



different brain receptor, or conmbination or pernutation of receptors, are
sonehow i nplicated in each of the various CNS disorders; for exanple,

schi zophreni a has been thought to involve -2- D2 and 5HT-2A receptors

wher eas depression has been associated with 5HT-1B receptors. A class of
am nonet hyl phenoxynet hyl / benzi soxazol e substituted azabicyclic conmpounds,
useful as selective agonists and antagoni sts of serotonin 1 (5-HT1)
receptors, is described in WD 99/52907 0 Bright. 5 It has hitherto proven
difficult to find a single drug that can treat a patient suffering from
di verse CNS di sorders where a plurality of different receptors are in play.
Accordingly, there is an on-going need for a psychotropic drug that has a
pronounced r epzigid SHT-2AreSdpthds wiidréze elopressivn thad bedin a8sutiateli fwiith aairﬂasécyéptar@d by
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whi ch D2, S5HTwRASsReb7 tobfighlB receptors are involved. Summary of the
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Summary of the Invention
The present invention addresses the aforesaid needs. In one aspect, the invention

relates to a compound having the following formuia, denoted herein as Formula I:
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or the (R) or (8) enantiomer thereof, or the cis or trans isomer thereof, or a pharmaceutically

acceptable salt, solvate or prodrug thereof or of any of the foregoing, whereinmisQor1; Zis

[l
(CTz)n—N ; —C—R’; —CH;7—R’ or -CH,0—S—R’
R |
Y 0
wherein R’ is hydrogen or (C;-Ca)alkoxy; R® is hydrogen, hydroxy, or (C,-Ca)alkoxy; and R® is
20 (C1-C3)a]ky|,
X is oxygen or NR, wherein R is hydrogen or {C-Ce)alky!;
Y is methylene, wherein n is 0, 1 or 2; or oxygen, nitrogen or sulfur, wherein n is 2, 3

or4;



X is oxygen or NR, wherein Ris hydrogen or (Cl-CB)al kyl; Y is nethylene,
wherein nis 0, 1 or 2; or oxygen, nitrogen or sulfur, wherein nis 2, 3 or
4, -3- R and R2 are each independently hydrogen, hal ogen, or a

(C1-Co6)al kyl, (Cl1-C6)al koxy or a (Cl-C6)al koxy(Cl-C6)al kyl group, any one of
whi ch groups may be unsubstituted or substituted with one or nore hal ogens;
R3 and R are each independently hydrogen, a (Cl-C6)al kyl, a
(C3-C7)cycloalkyl, or a 55 to 6 nenbergd heterocyclic group, any one of
whi ch groups nmay be unsubstituted or substitituted with one or nore of any
of the follow ng: (C1l-C,)alkyl, (C3-C7)cycloal kyl, (Cl- C4)al koxy,
(C6-Clo)aryl, a 5 to 6 nenber heterocyclic, am no, hal ogen or hydroxy
groups; or R3 andr'RéhdROgeteherindspérdeiith @ydidden 0g@BerabrCh-C.)akyl,q0,-CHrpxar e

attached for i 7/ lj € ring;
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~N\ R OR2 or the l)s éﬂ"% enanti oner thereof, or the cis or trans
i somer thereof, orla pﬁ’a IRelcBepteses| plionally upsatiraipd monogydic ingadty at e or pr odr ug
thereof on0of any @F te4ftorleégeintgredvdptionaiinuigaiuete® polyciic fing3 wherelh &i( C i 2) n
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(C1- ) al koxy, R8 is hydr ‘%en 'XWFQX%] or %@ ﬁlx and R9 is
(Cl-C3)al kyl: X is oxyd§KGlmMee 'T‘l"cﬂerf 8"319% g8fttor (C1-C6)al kyl ;
wherein any of said rings (i) or (i) may be unsubstituted or substituted with one or
more (Cq-Cylalkyl, (Cq-Cylalkoxy, (Cq-Cilalkoxy(Cy-Cylalkyl, (Cs-Crlcycloalkyl, (Ce-Cig)aryl,
15  (C; to Cyz)aralkyl, a 5 to 10 membered heteroaryl, hydroxy, amino, cyane, or halogen groups.
in a particular embodiment, the compound of the invention has the formula;
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or the (R} or (S) enantiomer thereof, or the cis or frans isomer thereof, or a pharmaceutically
acceptable salt, solvate or prodrug thereof or of any of the foregoing, wherein 2 is
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wherein R’ is hydrogen or (C;-Cj)alkoxy; R® is hydrogen, hydroxy, or (C4-Cs)alkoxy; and Ris

(C4-Ca)alkyl;
X is oxygen or NR, wherein R is hydrogen or (C,-Ce)alkyl,



-4- Y Is methylene, wherein nis O, 1 or 2; or oxygen, nitrogen or sulfur,
wherein nls 2, 3 or 4, R and R2 are each I ndependently hydrogen, hal ogen,
or a (Cl-C3)al kyl, (Cl-C5)al koxy or a (Cl-Ce)al koxy(Ci -C3)al kyl group, any
one of which groups may be unsubstituted or substituted with one or nore
hal ogens; R3 and R4 are each independently hydrogen, a (G -C6)al kyl, a
(C3-C7)cycloal kyl, or a 5 to 6 nenbered heterocyclic group, any one of

whi ch groups nmay be unsubstituted or -substitituted with one or nore of any
of the follow ng: (Cl-C4)al kyl, (C3-C7)cycloal kyl, (Cl- C4)al koxy,
(Ce-Clo)aryl, a 5 to 6 nenber heterocyclic, am no, hal ogen or hydroxy
groups; or R3 and R4 together with the nitrogen atomto which they are
attached form (Y{J "%P"E""P%W'Fe"ﬁ%ﬁﬁeqi &8 BBt PUIeaI ?‘?gﬁmét’@ﬁa@@ﬂ‘“ﬁﬂﬁrﬁéycl ic ring;
or (ii) a 4ot% 10 menbered optionally unsaturated polycyclic ring, wherein
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binding of about 20 or less; and/or inhibltory activity to each of sald D2, 5HT1B and 5HT2A
raceptars.

Compounds of the invention have receptor binding activity to at least two and
preferably all three of the D2, SHT1B and SHT2A receptors. The level of inhibition in this
regard is such that the compound of the invention is therapeutically effective to treat CNS
disorder(s) in a mammal wherein activity against all of these receptors, is indicated. This
means that the compound has an effective Ki of less than or equal to 20 nM at all three
receptors,

Furthermore, the invention preferably comprises any compounds with an intrinsic
efficacy of an antagonist and/or inverse agonist at human D2, human S5HT1B and human
5HT2A receptors. The Intrinsic efficacy as measured by adenylate cyclase activity ,
phosoinositol turnover, or ather methods known in the art, No prior art compound displays
antagonist or Inverse agonist activity at all three receptors. More specifically, the invention
preferably comprises compounds with an intrinsic efficacy of an antagonist and/or inverse
agonist at human D2 and human 5HT2A receptors and an Intrinsic efficacy of an antagonist



preferably conprises conpounds with an intrinsic efficacy of an antagoni st
and/ or inverse agonist at human D2 and human 5HT2A receptors and an
Intrinsic efficacy of an antagonist -5- >-80% at human SHTIB receptors. As
above, the Intrinsic efficacy my be neasured by adenylate cyclase activity
or phosoi nositol turnover. The invention preferably conprises conmpounds with
a functional KI value at 5HT1 B of less than or equal to 5 nMin

conbi nation with a functional K valu® of |less than or equal to 20 nM at
human D2 and human 5HT2A receptors Furthernore, the Invention preferably
conprises conpounds that can singly showin vivo efficacy In animal nodels
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Detai | ed Desﬁ%FnllnBHth oplt)wtdbs%s 'oPM? ﬂEIil'egtndopamine agonist, d-amphetamine, produces a

dramatic Increase in horizontal locomotor activity in rats, a phenomenon which has been
attributed to activation of the mesolimbic dopamine system, and which therefore provides a
rodent model of the hyperdopaminergic activity implicated In schizophrenia. Compounds or
vehicle are administered to habituated rats, 30-60 min s.c. prior to 1.0 mg/kg of d-
amphetamine S04, and locomotor activity data are recorded in computer-monitored activity
chambers for the 3 hour duration of the hyperaclivity response. The inventlon Includes
compounds with an [Dg of less than or equal to 10 mg/kg, sc in d-amphetamine locomotor
activity.
Detajled Description of the tl

In one embodiment, the invention is directed to a compound having inter alia binding
activity to one or multiple receptors, including D2, 5SHT1B and 5HT2A receptors, individually
or any combination thereof, In preferred embodiment, the compound has binding activity
(based on e.g. ICs, or Ki) to D2 and SHT1B receptars in a ratio of D2: SHT1B of about 20 or



I n one enbodi ment, the invention is directed to a conpound having Inter alla
bi nding activity to one or nultiple receptors, Including D2, 5HT1 B and
5HT2A receptors, Individually or any conbination thereof. In preferred
enbodi ment, the conmpound has binding activity (based on e.g. 1C50 or Ki) to
D2 and 5HT1 B receptors in aratio of D2: 5HT1 B of about 20 or -B- less; in
nore preferred practices, this ratio %s about 10 or |ess; about 5 or |ess;
nost preferably about 1. Unl ess otherw se indicated, the term " i nhibitory
activity" and related variations of sanme as used hereln means that the
conpound serves, without limtation, as an antagoni st, inverse agoni st
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havi ng a Kl of unlessitthefsenidicated, alie {eniv) inhibitory estiity” admduklafed vabdtiofs bess, about
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aci d, and nande o$5|b hSal s ar g., salts
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(2- hydr oxyac®- mnmmr@)a@aw@yc adth eiticasidosurdiniefaciFosalieia adid, megliclaeide opt i cal
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such conmbemdceticdlp agedpteble, ardams\waich agshe hysieriedideaniratet hdfatendrxisisulfate, t her eof .

For exanpl iosphbie  of ORGP UsHbssHate ObdBt lackafeC! PE&RatR) sa@&%ra(tes) befkeRk Omers and

cis and trans i s resent inyention further cl udes a
O o hekenp e P BB BT oTRS. Bi s o L aredipagbe
r adi ol abel(e-bpHrogdpepiticatagseits).hose wherein the radi ol abels are selected from

as 3H, 71C, 14g, c&rﬁ&gnéaﬁgorrﬁtﬂgll%%;ﬂave St c@ﬁtaas%abshh@?aﬁ@@anedé@% are

useful as research nosti c har macoki netics
studi es arfefiearpdhinddnysgnayQse in q"?‘?’%f"'ﬁf’&ﬁ@“e&iﬁ@“ﬂﬁﬁ'ﬁu°"F @WPW@P inSldSdi nent ,
t he | nventallosnaniomiry, edidsttledntersy and ngtarnsteredisdmarsniahd dptivdhdsomeans of Bugn assay of

D2, SHT1B Qpaldh 2f Bl Nds 934 ds RROME NG o By Berdshs. Vi Rxdrilid, kST ©

compound of Formula | Includes {R) and (S) enantiomers and c¢is and frans isomers. The

present invention further includes all radiolabelled forms of the compound of the Formula |I.
Preferred radiolabelled compounds are thoss wherein the radiolabels are selected from as
H, "¢, "¢, ®F, ' and . Such radivlabelled compounds are useful as research and
diagnostic tools in metabolism pharmacokinetics studies and In binding assays In animals and
man. In another embodiment, the invention is directed to a compound of Formula | wherein
in an assay of D2, 5SHT1B or S5HT2A binding said compound exhibits a Ki with intrinsic
efficacy of about 1 micromolar or less; preferably exhibiting Ki's of about 100 nanomolar (nM)
or less, about 50 nM or less, about 20nM or less, and most preferably about 10 nM or less.
The assays in this regard are those known in or adaptable from the art,
In a preferred embodiment, Z is



efficacy of about 1 mcronolar or |ess; preferably exhibiting Ki's of about
100 nanonolar (nM or |less, about 50 nMor |ess, about 20nMor |ess, and
nost preferably about 10 nMor less. The assays in this regard are those
known I n or adaptable fromthe art. In a preferred enbodinment, Zis -7 R3

R4 Y wherein X is oxygen; Y Is nethylene; nis O; RL is hydrogen; R2 Is
hydr ogen or hal ogen; and R3 Is hydrogen or a (G-C3)alkyl. In another
preferred enbodi nent, R2 Is hydrogen; is hydrogen; and R Is a) a
(C1-C3) al kyl group; b) a (C3- Gﬁ)cycloalkyl group; or ¢c) a 5to 6 nenber

het er ocycl i c group, any one of which groups a), b) or c) may be
unsubstituted or substitituted with one or npgye of any of the follow ng:
(C-CA)alkyl, (C -Cr)cycloalkyl, (Ce- C4)al k)ﬁy, (CrC)aryl, a 5 to 6 nenber
het er ocyclic, am no, hal ogen or hydr? ngyps More preferably, RA is a) a
(C1-C4)al kyl which may be unsubstitute 2 r sybstituted with one of the
foll ow ng: phenyl, cyclopropyl, nethox or sgbstituted with a 5 to 6

menber ed heterocyclic, sai d heterocyclic having at | east one nitrogen or
oxygen at ongheld)n Xa8 oxygérs Wsméthyling;ch i§ GR' GhyeisgdnpR ik Yydrogeh oitalogerbatdd 6 nmenber ed
het e 00yCl I8 WGP 8y S colRRURSLLbM! Rl USRI W SEniichln 0O - C9)al

or a (Cl1-C3 at |east one

ni trogen at ﬂﬁ°%ﬁ'icf’“ﬁ§ FB) cﬂ‘[&"&’c’%W%t%F&%W@@Y@@f‘é‘B o £k 8nPnf% Pogen, oxygen
and sul f ur .meButiet hetevenyelic groad, ennbieyqf WRith goum)a).dh) ounsméshd tngetetiut@loal kyl ; a C3

al kyl substgybdititted Wittt Bne"B P ¥t ang of tHe- fSﬁZ\\nﬁé lwl-cms t(¢3tc+;c§abawt tazﬁohenyl or
cycl opr opyl% aﬂmé/c&: 10 J)?@l kg H’lgrsn tlerthlélaeroc gltaw I'raf? n h grox ertuer ocyclic

havi ng a ni h'Gr atom or ?a P SuBSIt UP¢d with a 6
menber ed hédflee H&?@P'Vd‘ ﬁaﬂ??ﬁb -Cakelkyl whish m@m UR$UbpttiRsor smpftltutem'&b@e Pt ut ed

cycl opropylthe dallowdng: aplienylp Gycloprodye mesthoRye toe rsolsiitated awvithhd 6hto camelaeremnsubst i t ut ed
2; h:\‘jlbﬁé' ;r‘{&e?dg yord, té&ldahé@fm%rﬁg He%u(undf%I *Hagty@nesﬁird@eﬁootrrébx eﬁeéﬂh?ret er%‘g: g:nocyd Ic
sel ect ed fr‘ﬂﬁ‘fbﬁtﬁ’ﬂﬁ?do(ﬁéﬂscyg I % gn g"nl"f Er "P"g'if? "Ey‘fa i % et hyl and
sai d (Cl- C3yaibiiiinted prssubsiitutasixwith & (Cifhlatkieor apﬁceﬁéalk%m Péiﬂb@én ﬁwmmbez ls R3 (C
12) ~ N R4 netesdciidic)halify &i8egiedhe nitfodeh dMBAt dhdl UPNE ondlothds h&aroﬁiamissne&tﬁl G3) al kyl;
and R4 is af)omanltfo%n %& 1} éWfLr g{ilﬂh'cpe ﬂ'gfgrag% Raas%FSan %ﬁi\h@ ﬁl(yl .group, either

of which grou ‘ﬁ‘?ﬁ th one or
nore (Cl-CH F‘HGR‘?"‘B‘P" Woglf- Sé%SCZ)aif’V'é'fbéﬁ“%q yith pf‘Fﬂé(' °r§¥ﬁ‘qﬂ'i9m&r d% has t he
formul a - NRR)alkenistinteRwitinal 5§ Remberediztanocyaticleayinn d@ivbden dnpxigenaiem;oer a

(C,-Cz)alkyl substituted with a 8 membered heterocyclic having at least one nitrogen; b)

unsubstituted cyclopropyl; or ¢) a 5 to 6§ membered heterocyclic which can be unsubstituted or

substituted with a methyl or methoxy, said & to 6 membered heterocyclic c) having at least

one nitrogen atom and up fo one other heteroatorn selected from nitrogen, oxygen and sulfur,

said (C4-Cy)alkyl is methyl and sald (C;-Ca)alkoxy Is methoxy.

In another preferred embodiment, Z Is

R
(CH,)—N

Y

wherein X is oxygen; Y is methylens; n is 0; R® is (C4-C,)alkyl; and R is a) a (CiCy)
alkyl group; or b) a (CsCe)cycloalkyl group, either of which groups a} or b) may be
unsubstituted or substituted with one or more (Cy-Ca)alkoxy or amino groups. Preferably, the
amino group has the formula -NR®R® wherein R® and R® are each Independently hydrogen or
(C1-Ca)alkyl; more preferably, R* is a) a (C,-C4)alkyl group unsubstituted or substituted with
one or more methoxy or amine groups wherein Ris hydrogen and R%is methyl; orb)  an

Nt
R

unsubstituted (Cs-Cg)cycloalkyl group.



(C1l-A)aikyl; nore preferably, R4 is a) a (CL-C4)al kyl group unsubstituted
or substituted with one or nore nethoxy or am no groups wherein Ris
hydrogen and Ris nethyl; orb) an unsubstituted (C C)cycl oal kyl group. -8-
In yet another preferred enbodinent, Z1s R3 (CH2) n N\4 Y wherein Xis
oxygen; Y Is nethylene; nis 0; both R and R2 are each hydrogen or hal ogen;
and R3 and R4 together with the nitrogen atomto which they are attached
formi) a saturated 3 to 7 membered ponocycllc ring, said ring |) being
unsubstituted or substituted with one or nore (C, -C4)alkyl,
(Cl-A) al koxy(Cl-4) al kyl, or hydroxy groups. Alternatively, R3 and R4,
together with the nitrogen atomto which they are attached, form an
unsubsti tuted 5 Ihget@notiepreerraidmbbdigeniZiiscch has one additi onal nitrogen,
sul fur or oxygen atom Alternatively, Rl is R\gdrogen, R2 |Is hal ogen; and R4
is a a (Cl-C6 )alkyl; b) a (C3-Ce) cycloal Kk group, any of which groups
a) or b) can be unsubstltut ed or sug with one or nore of any of the
fol l ow ng: cycl opropyl; hal ogen; roxyt a Q to 6 nmenbered heterocyclic
group wherein said 5to 6 rrerrbered het\Frocyc c group may be unsubstituted
or substituted with one or nore nethyl' groups; or phenyl wherein said
_pheng/l gay Rerein X Woskideh N 1 Ghethyless; b 0; bbt?aﬂanunzmemﬁhﬁfogemﬁamgér@gegsmor R
is c)a 5 neghst [ an is
it GRAE HFRCHAREE Wi dHifiEy atgﬂ:l?o\.g{cﬁm)g/ rof3fachid @W@Lﬂ@&m N

hydrogen or pre errr 2)o N\ R
Y wherein X317 BRYpE mepogydlic yag. el Bog) Ef'i‘gl‘@"“@sm’“ﬁ?d r §”lﬁ b @'h°“eR2 l's

hal ogen; an thoRACafdalisl (CitGppkotyth-Ogalkih Qrﬁedrmytgrmxyemlumanmlv.oRmdch‘ they are
attac h|ed' f Otogther wih Sridt ritFogérestors td Anich thagear‘eart@femmt i G Gnbubstitdidds 10 Ch
monocyl ci ¢ or substituted mor e
phenyl, ( Cll:neg?e %P Qvﬁlcl’ij Ha?s%?%}&d{iﬂﬁ%a?g )%?xr Rr qryden Stom hgmapxieﬁf) |-Q' a{s 5to 6
nmenbered r PW@’QWNRCH hﬂ%@?" i5ed Brf%?)bstal( d-‘tsa?di‘y'ol?) suth(Pr ) eyclegiyihgrebe or nore
(C1-C3) al kyhy of whidpgroupamjlor bjeandie Unsudstitutedaos dubisiitaedvithnonk ltOMere oférysf Or oxygen

atom In thgeGasRRY e,cé:oe.fopf%mnawdm} B 538 rleinBted perté?&qcnmgmhﬁ%ﬁs‘% (a) there

s not nore "{)P an_on al koxyal kyl ,

cyano, amni n80P %P R}?T"B?W‘{:'gster?%g&gﬂ?u%ﬁ’ﬁﬁ 5‘?:1”'%??“?%@?%?’ %’gtgﬂ ‘P’ﬁ'n%‘e il t r ogen
atom and (@premeethyl greyre@r Rieny! wherein sald pheosth mey browndehstituted or subsﬁtuted with

one or more halogens; or R* is c)a 5 member heterocyclic group. Preferably, R? is fluorine;
and R® is hydrogen or methyl.
In another preferrred embodiment, Z is
R3
(CH,)-—N

Y
wherein X is oxygen; Y Is methylene; n is 0; R' Is hydrogen, R? is halogen; and R® and R®

\R4

together with the nitrogen atom to which they are attached form 1) a saturated 3 to 7
memberaed monocyclic ring, which manocylcic ring may be unsubstituted or substituted with
one or more phenyl, (C1-Cs)alkyl, or (C44)alkoxy(Cs)alkyl groups; orii) a 5 to 6 membered
ring which may be unsubstituted or substituted with one or more (C,-C;) alkyl groups, and
which has an additional nitrogen atom or oxygen atom.

In the compound of Formula 1, in any ring formed by NR°R*: (a) there Is not more
than one ring oxygen atom; (b) no hydroxy, alkoxy, alkoxyalkyi, cyano, amino or alkylamino
moiety bonded directly to any ring nitrogen atom; and (¢) no ring carbon that is double bonded
to another ring carbon and no part of an aromatic ring system can be bonded to a ring oxygen
atom or ring nitrogen atom.

The present invention is also directed to a pharmacsutical composition comprising
the compound of the invention; and a pharmaceutically acceptable carrler.



to another ring carbon and no part of an aromatic ring system can be bonded
to a ring oxygen atomor ring nitrogen atom The present Invention Is also
directed to a pharmaceutical conposition conprising the conpound of the

i nvention; and a pharmaceutically acceptable carrier. -9- Unless otherw se

i ndicated, the following ternms and related variations of same as used herein
representatively have the neani ngs ascri bed: "Hal ogen" and "hal 0" and the

| i ke I ncludes fluoro, chloro, brono afd | odo. "Al kyl" including as appears
in the terns "al koxy," "al kyoxyal kyl," and "aral kyl ,” Includes saturated
nonoval ent hydrocarbon radicals havi ng strai ght or branched noieties.

Exanpl es of al kyl but are not |[imted to, nethyl, ethyl,

ro de,

n- propyl, isopr o%"ﬁ% Lh*ﬁﬂ"se '"d'thﬁ‘E e folloyying ferg, apo- rejafed vadatiprs ?fﬁ’émﬁla?/al ent
radi cal - - (GwMdheipfapresentatively hevg themeapingsaspribe@  (di net hyl ene) or 3
(trinmethylene). *Haggdnoakikalc’ aridMed ikSIRGUIBOMOR] ERY, b@msaﬁm@t ed cyclic alkyl

noi eti es wher ei n, gal.kyl Y anpl e aLoalikyl I'nclude,
but are not |im foﬂh %dua’@?gﬁs %opy"F%% %91? ea‘kf»?‘ %ox%llkgl F'%ﬁ%'ycl ohexyl ,
and cycl ohe5e4fes sé'l“l@‘eﬂlwe“lal?&tl hygfecastion r?"l”P'é)?é‘f'Wa?rt’ES‘iPt ‘Ijrb{ﬁﬂrd? tplatiesar e

non- ar onat i Exaswies peeighrans boalyclut are got traifee toC oatbyl Setfiyh g-pebyltisopropyt, ahéhr ee 1i ngs
respectivel ybutw\/\herel n said rings share at |east one carbon atom For

ur poses of the ent, and u s otherw s t

EI C5C| oal kyl gr o% y'F'??clrefe 2 5] }&3? 35*'811611’55' "4’?‘ é”é'arerﬂ o} F(rbﬁlﬂyl?ﬂé gExarrpl es of
bi cycl oal kyKdiggtrylepe) of hivimeHelenahut are not limted to, bicyclo-[3.1.Q-hexyl,
bi cycl o- 2. 2. 1] - hepsioakyly includes hdnaramydtic sabpatsddydlic alkpienydties aRidinoglgl i aony|

spi ro[ 4. 3] ogimily ab%{ﬂéj Ex?rP;&leQ:E @yclgllﬂﬁﬂ e buﬁﬁ?e C&igﬂl&ld% %leo?:rohﬁ'c%f&k@f’" kyl group

| s adamant an at are Substit ut ed
e el s tapggvc*%wﬁﬁrww' i BPie opn BB i et | os
are oxocycl| ogresenjatic aldrated cenpedydioaraups congisting"of itwe lou theas tdngs aesgeativaty. r adi call

derived frowhésin 851 Ns ishard M saRC e RaBorDMtork, em\pa&poseefof 0B Rrebortl nOghgsh, such as

phenyl, ”appﬁcmfn{sess r?ﬂQﬁJ‘s‘é' ind.éa[&gaﬂér/#af,ar@PS'rp Liﬁ’Ju%Q%Era @%S’psf#ﬁ%'se{: g 9L pRS

wherein at [eas %E’F yclic
group cont aPRPRFy EseTRPiesof Bieyrlealyberairs leldies but ﬁﬁeé‘PHl"HB‘l’ 19, bigyelgiA- Bidede f our

het er oat ons picyemet2.25\¢hept-1-@id rorbornyl O spifs[4cbjddey. st dihoyy Csgirc[4Gatypsandl so | ncl ude
ring systeng ir%HQﬁl‘ébt&thﬁ@xéMpiekbfQ%y&MalkmFoﬁp Q&Qarﬁé?a'ta‘ﬁ&l' @y%bal@&ﬂfﬂ:k @R Of

azepl nyl . pradiea R o e 6Tl o st Moy Eanier P oo canyl

t et r ahydr of mﬂaq*ymo-eﬂeeﬁeawmmew gndyprocydobitilahy dr opyr anyl ,
t et r ahydr ot hi opywamyrciudestanigahit Feical tdBrivedrisn B0 hrométic htydnbcmamw remydl r ol i nyl ,

i ndol i nyl, 32l aoInI
T R e B A g PG ey U1 i -
i m dazol i nyF“’“Frsrwha @F'F?ff?f?l ho '33'52“23‘[91 cycl o[ 3. 1. 0] hexanyl , 3-

“Heterocyclic” refers to a cyclic group containing one or more heteroatoms, preferably

fram one to four heteroatoms, each selected from O, S and N. Heterocyclic groups also include
ring systems substituted with one or more oxo moieties. Examples of heterocyclic groups are
aziridinyl, azetidinyl, pymrolidinyl, piperidinyi, azeplinyl, piperazinyl, 1,2,3,6-tetrahydropyridiny,
oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,
tetrahydrothiopyranyl, morpholino, thiomorpholino, thioxanyl, pyrrolinyl, indolinyl, 2H-pyranyl,
4H-pyranyl, dioxanyl, 1,3-dloxolanyl, pyrazolinyl, dihydropyranyl, dihydrothienyl,
dihydrofuranyl, pyrazolidinyl, Imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0Jhexanyl, 3-
azabicyclo[4.1.0Jheptanyl,  quinolizinyl, quinuciidinyl, 14-dioxaspirof4.5]decyl, 1.4-
dioxaspiro[4.4)nonyl, 1,4-dioxa-spiro[4.3]octyl, and 1,4-dloxaspiro[4.2}heptyl.

“Heteroaryl” refers to aromatic groups containing one or more heteroatoms (O, S, or N),
preferably from one to four heteroatoms. A multicyclic group containing one or more
heteroatoms wherein at least one ring of the group Is aromatic is a "heteroaryl" group. The
heteroaryl groups of this Invention can also include ring systems substituted with one or more



azabi cycl o[ 4. 1. Oj heptanyl, quinolizinyl, quinuclidinyl,

1, 4-di oxaspiro[ 4. 5] decyl, 1,4- dioxaspiro[4.4]nonyl,

1, 4-di oxa-spiroj4.3joctyl, and 1, 44oxaspiro[4.2] heptyl. "Heteroaryl" refers
to aromati c groups containing one or nore heteroatons (0, S, or N),
preferably fromone to four heteroatoms. A multicyclic group containing one
or nore heteroatons wherein at Ieast ne ring of the group is aromatic is a
"heteroaryl" group. The heteroaryl ups of this invention can al so

i nclude ring systens substituted mﬁth one or nore -10- oxo noieties.

Exanpl es of heteroaryl groups are pyridinyl, pyridazinyl, imdazolyl,

pyri mi di nyl , oxopipiefissOExtmpled 6ﬂhat§|@hryl|grouﬁkwréi#m yrﬂau.r@;odnwbzolyn §9ﬁﬁﬂud§p| yl

1,2, 3, 4-tet rﬁ}p_,}ggl |0tﬂéﬁol9|°55¥ zzn r?lzigéoéiholy[ 1‘%’&"1—&@&%{%@%@ mﬁéﬁ?ﬁaﬁ&b

thaazolyl 0xa

benzof ur anyl ™ n%ﬁ’f'ﬁ’zﬂf"l m'?zﬁ'ﬂazq\;f"g?w V'zﬂW‘P'V' (5oba | RepFimigazolvy r| a2| nyl ,
1,2,4-trizal hpptofur@yls clpnoliny,j indaizaiy:| indothl poitdlazinyl, tHaznybi 1s2A-richinlyly 11,3,5pur i nyl |
oxadi azol yl , tribdmyadlisamediy,! , 1-budicazomy | punnhenaﬁﬁuuio&zaﬂMszlaz&!ﬂanaBérQIPhenW

benzot 11 2291 Y ““i‘ﬁm@‘m"ﬁ"“’i‘ @ﬁéﬁ‘?%ﬁ'zﬁl’%ﬁ?ﬁ@“ OgRSIAY unpthroxal Y1
t et r ahydr oi s%‘!ﬂﬂﬁﬂ "apﬁ‘g’ﬁ@li‘f'urﬂif‘ ydrogj % “?q"% oY oldﬁ%ﬂf‘?"’l"FH"B Whyl , and
azai ndol yl . vahﬁoelgvlmgeng?ﬁmmswyra@ylda’rdwwidwbmdlawde@npounds | i sted

above, may be bondemreyérdy gradps; asiemay wmhb@hmmaé&absmhagmmﬁml e. For

yrrol -3yl g’%gﬁﬂeﬂ'@é‘wﬂ S LGB o B rr.ﬁm‘?%wﬂlﬁ pmRdegpe; Vo D o

enconpass al gLe Tﬂd% % REPISY ‘bﬁmiadrﬁﬁﬂ ée?f?ﬂgé%#‘%@‘@?alﬁﬁe formul a
- NRR wher ei neﬂmrmaebampms@ebabmeml ndependent I y hydr ogen or (Cr-C4)alkyl.
"Treatment' and "Amifdtihdi@es MORE Sof 1R HeGRI-SIRFR, whdteneRd add RUarei i bi ting the

progress of , jnQendBf§ Hidgb@ ét’t’e)agy,sorder or condition to which such term
applies, or one Q on or disorder. As used

herein, the term iﬂe 'BGrglr?B% %@% é?e’s Béﬂérﬁ’as? ﬁ@e"'awgt’ﬂebm"%‘ﬁﬁwrﬁf’r?f 8t the
pat i ent, pr erreventing ghetdiserdetios eandidon to whih|suchiteny apptiess ehane @ymerasptan®s of he di sor der
or of any sueptdEBona® IRGHET Atusbd Rer@itielermadisowWRtdmpassed, edmdmgontth@ severity

of the disor g)‘ﬁ&llilog lof lﬁgyatleﬂifrévgrﬁlnémmgo?m IrBl{léllerf prévg?tﬂggrﬁtat of th 'ﬁga'&él(_he te as used

here| n refers

"treatnent", %58 WB‘B’"?]E‘F%‘?‘E\IP" “?f’éﬁg’erf' & Y’% o FF@”"&’@I‘“"&P“‘E'W@B‘P‘? ﬂﬁ’fdeé%r anyt r eat ing"
is defined i efnits chiyeipternsy prids dv ensef-o f Treatingiak aised’ hereimrafany alse itd preysihbngrd a, or
schi zophr eni feeunahd@lof Sdistkden The tere “irabbnell’, 20 1B herein, aéfersl ANk fREJT Géding)bs O

enconpasses &L aal frgpem%l g@ggw§yrrptorrs (positive, negative, and other
associ at ed feat Ut es for e treati ncgi’fs del usi ons

s
and/ or  hal | uci n&®§ ﬂm%lﬁstf?éﬁ"ﬁlsﬂwwrﬁélae%s‘fhwphanﬁén;g oESeFMstve SO npt o of
schi zophr eni & usadihereje hisy efshmeasses deatingiong o cleiezymptbe (pesitve, ndbalive. @ad s i ncl ude
di sor gani zedotsgpeRRedtiatea§ fo@God)Ver sad akdr@Ry, ITe, exdMPR Eeattriyl.’lhﬁdﬂdiﬂsaandioﬂappr opriate

arf ect Ay SPRAlGORcklod (i 0TI frarkt of SHATPCor AARLARAL ARs ani ety or
9 ' schizophreniform and schlzoaffecctlve disorders inc%de dlsorgamzed speech, affective

flattening, alogia, anhedonia, inappropriate affect, dysphoric mood (in the form of, for
example, depression, anxiety or anger), and some indications of cognitive dysfunction.

*Mammal" refers to any member of the class “Mammalia”, including, but not limited to,
humans, dogs, and cats.

“Modulating serotonergic neurotransmission” refers to increasing or improving, or
decreasing 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” means an abnormal craving or desire for, or an addiction to a
drug, Such drugs are generally taken by the affected individual by any of a variety of means,
including oral, parenteral, nasal or by Iinhalation. Examples of chemical dependencies



"Manmal " refers to any nenber of the class "Mammualia", |ncluding, but not
limted to, hunmans, dogs, and cats. "Mddul ati ng serotonergic

neurotransm ssion” refers to increasing or inproving, or decreasing or
retardi ng the neuronal process whereby serotonin is released by a
pre-synaptic cell upon excitation and crosses the synapse to stinulate or

i nhibit the post-synaptic cell. "Chenygal dependency" neans an abnor nal
craving or desire for, or an addiction to a drug. Such drugs are generally
taken by the affected Individual by any of a variety of means, |ncluding

oral, parenteral, nasal or by inhalation. Exanples of chem cal dependencies
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the compound of the invention can be used in combination with ziprasidone and like
compounds fo freat schizophrenia; or with a SHT re-uptake inhibitor and like compounds to
treat depression.

CNS disorders contemplated for treatment by the present invention include, without
Iimitation:

Anxiety or psychotic disorders such as: schizophrenta, for example of the paranoid,
disorganized, catatonic, undifferentiated, or residual type; schizophreniform disorder;
schizoaffective disorder, for example of the delusional type or the depressive type; delusional
disorder; substance-induced psychotic disorder, for example psychosis induced by alcohol,
amphetamine, cannabis, cocaine, hallucinogens, inhalants, oploids, or phencyclidine;
personality disorder of the paranoid type; and personality disorder of the schizoid type.
Examples of anxiety disorders include, but are not limited to, panic disorder; agoraphobia; a
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I nvention include, without Ilimtation: Anxiety or psychotic disorders such
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stroke depression; major depressive disorder; dysthymic disorder; minor depressive disorder;
freatment resistant depression, SSRI-resistant depression, premenstrual dysphoric disorder,
post-psychotic depressive disorder of schizophrenia; a major depressive disorder
superimposed on a psychotic disorder such as deluslonal disorder or schizophrenia; a bipolar
disorder, for example bipolar | disorder, bipolar Il disorder, and cyclothymic disorder. Other
CNS disorders involved treatment resistant depression, SSR1 failures, autism and post
operative decline.

Other disorders subject to treatment by the Invention and which are affected by
inhibition of any or all of the D2, 5HT1B, and SHT2A receptors include those selected from:
hypertension, autism, depression {e.g. depression in cancer patients, depression in
Parkinson's patients, postmyocardial infarction depression, subsyndromal symptomatic
deprassion, depression In infertile women, pediatric depression, major depression, single
eplsode depression, recurrent depression, child abuse induced depression, and post partum



treatment resistant depression, SSRI-resistant depression, prenenstrual
dysphoric disorder; post-psychotic depressive disorder of schizophrenia; a
maj or depressive di sorder superinposed on a psychotic disorder such as

del usi onal disorder or schizophrenia; a bipolar disorder, for exanple

bi polar | disorder, bipolar Il disorder, and cyciothym c di sorder. O her

CNS di sorders invol ved treatnent reS|stant depression, SSRi failures, autism
and post operative decline. Cther did%rders subject to treatnent by the

I nvention and which are affected by inhibition of any or all of the D2,
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a pharmaceutically acceptable carrier.

Examples of preferred compounds of the Formula | are those having the absolute
stereochemical configuration defined as (7R, 9aS)-trans or as (7S, 8aS)-cis.

Examples of specific embodiments of compounds of the Formula | are those set forth
in Examples 1-110.

tn another more specific embodiment, the invention relates to a compound of Formula

I’ as follows:
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of a compound of the invention, Including preferably the conpound defined by
Formula | and a pharnaceutically acceptable carrier. Exanples of preferred
conpounds of the Formula | are those having the absolute stereochem cal
configuration defined as (7R, 9aS)-trans or as (7S, 9aS)-cis. Exanples of
speci fic enbodi nents of conpounds of the Fornula | are those set forth in
Exanpl es 1-110. In another nore specific enbodinent, the invention rel ates
to a conpound of Formula [|' as follows:4414- Z N X9 Y7 NR -OR2 as a
racemate, or the (R) and (S) enantioners thereof, or the cis and trans

i soners thereof, wherein X is oxygen or NR wherein Ris hydrogen or
(Cl-Ca)alkyl; RL and R2 are each independently as herei nbefore defined and O
17811 9-CR; -CHZRor -CH2@II-R 5 0 wherein R7 is hydrogen or
(Cl-C3)al koxy; RO is hydrogen, hydroxy, or (Cl-C3)al koxy; and R9 is
(C1-C3)al kyl . Conpounds of F al' are particularly useful in the

synt hesi s of conpounds of th ormula |I. Exanpl es of specific conpounds of
the Formula |I' are the foll .ﬁ and apply to 10 all enantioners and
stereoi soners of the conpoygnds: (7R I

9aS) -trans- 6-(2-Benzo[ d] i spxazol - 3-yl -oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-

yl met hoxy) -ni cotinic acid thyl ester; (7R

9aS)-trans-[6-(2-Benzo[d]is z0k- 3-yl - oct ahydr o- pyri do[ 1, 2-a] pyrazin-7- vyl
met hoxy) -pyrid i n-3-y I]-n@ hanol,; 15 (7R, 9aS)-trans- Met hanesul fonic acid
6- (2- benzo[ d] i soxazol -3-yl -0 -

pyrido[ 1, 2-a] pyrazi n-7-yl net ho
9aS) -t rans- Met hanesul f oni ¢ aci
6-[ 2- (5-fl uoro-benzo[ d]i soxazol -

ester; (7R

as a racemate, or the (R) and (S) enantiomers thereof, or the c¢is and frans isomers thereof,
wherein X is oxygen or NR, wherein R is hydrogen or (C4-Cs)alkyl;
R' and R? are each independently as hereinbefore defined and

O

I I
—C—R"; —CHR® or -CH,0—S—FR’

(4]
O_

wherein R’ is hydroagen or (C,-Cj)alkoxy; R® is hydrogen, hydroxy, or (C,-Cs)alkoxy; and R® is
(C4-Cslalkyl.
Compounds of Formula I' are particularly useful in the synthesis of compounds of the
Formula I. Examples of specific compounds of the Formula I' are the following and apply to
10  all enantiomers and sterecisomers of the compounds:
(7R, 9aS)-trans-6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-nicotinic acid methyl ester;
(7R, 9a8)-trans-[6-{2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a)pyrazin-7-
ylmethoxy)-pyridin-3-yl]-methanol;
15 (7R, 9aS)-trans-Methanesulfonic acid 6-(2-benzo[d]isoxazol-3-yl-octahydro-
pyrido{1,2-a]pyrazin-7-ylmethoxy)-pyridin-2-ylmethyl ester;
(7R, 9aS)-frans-Methanesulfonic acid 6-[2-(5-fluoro-benzo[dlisoxazol-3-yl)-octahydro-
pyrido[1,2-a]pyrazin-7-yimethoxy]-pyridin-2-yimethy! ester;
(7R, 9aS)-trans-6-(2-Benzo[d)isoxazol-3-yl-octahydro-pyrido[1,2-a)pyrazin-7-
20  ylmethoxy)-pyridine-2-carboxylic acid methyl ester;
(7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-2-yl]-methanol;



pyrido[ 1, 2- aj pyrazi n-7-yl nmet hoxyj - pyri di n-2-yl net hyl ester; (7R

9aS) -trans-6-(2-Benzo[ d]i soxazol - 3-yl -oct ahydr o- pyri do[ 1, 2-a] pyrazin-7- 20
yl met hoxy) - pyri di ne- 2-carboxylic acid nmethyl ester; (7R

9aS) -trans-[ 6-(2-Benzo[ dji soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazi n-7-
ylmeth oxy)-pyri d i n-2-yl]-nmethan ol; -15- (7R

9aS) -trans{6-[ 2- (5- Fl uoro-benzo[ d] i soxazol - 3-yl ) - oct ahydro- pyrido[ I, 2-a] pyra
zin- 7-yl met hoxy] - pyridin-2-yl)-nethatol; (7R

9aS) -trans-6-[ 2- (5-Fl uoro-benzo[ d] i soxazol - 3-yl ) oct ahydr o- pyri do[ 1, 2- a] pyraz
in- 7-yl methoxy] - pyridi ne-2-car boxyl ic acid nethyl ester; (7S,

9aS) cts-6-(2- B (rg?% i soxazol - I-octahydro ggrldo[l 2- a]P razin-7-

yl met hoxy) - pyrl S ’%ﬁﬂ%@%ﬁ: |“P, ohenggldiReppgal-3-yl-petphydiozpyridol1 2-alpyrazin-

9aS) - ci s- [Teyri@nd2glrpyadictpiy-methandl- 3- yl - oct ahydr o- pyrido[ 1, 2- a] pyrazi n- 7-
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a] pyr azi n-™
9?3) Lr ans- 5- (Zfﬂ%ﬁﬂ)a:[lﬂ-] (zmaqqisoﬁzgm-ypﬁdrt]axlbt}fmpmqamrz'-i]p,[rézln’é?-a] pyrazin- 7-

met hox ester 7R
gaS) t ra%é"?ﬁlﬁ ?9’}%:&%—%??8&“(:;%8' eI[;E!‘jc%/ahydr 0-p $| do[ 1, 2- a] pyrazin-7-
yl met hoxy) - pyr i(tf ﬁa@"?ﬁ'lﬁi?rﬁ?ﬂﬁﬁlﬁ“azagﬁjﬂ'(’?tﬂwdmwQ[%l&'ﬁli’y'l%'ﬂﬁanesuI fonic acid
5- (2- benz ajreltfioxPpaadin-2-gi-pethesd,ahy dr o- .
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Schenes 1-5 || PustT rese pr epare
conpounds ﬂﬁyralzlﬂﬂrbﬂm%thqu)-ﬂwid'ﬁﬂfﬂmw Qﬂ?{)r eci ated that other net hodol ogy or

variations maxmeasy@ne-mziaaﬁtd[dpéoeaz@mamataihﬁtoeﬁrwoﬁ,ﬁ:a1;ﬁ@HENEI OH ) m
R CCZG3 ymuéthoxy)-pyr lne-é_'o rl!)oxyllc%% meth')\(‘ er. NCO (R=CH3, C2H5) 11 P 3
(TR, 9a8)-trans-[5-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-2-yi]-methanol; and
(7R, 9aS)-frans-Methanesulfonic acld 5-{2-benzo[d]isoxazol-3-yl-octahydro-

pyrido[1,2-a]pyrazin-7-ylmethoxy)-pyridin-2-yimethyl ester.

The following Schemes 1-5 lllustrate, without limitation, representative ways to
prepare compounds of Formula 1. It will be appreciated that other methodology or variations
may be employed and are contemplated.
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NTl-- RZ NF HOXXI NaHITHF N /NR N)mR NR2 NCO XX -21- Schene 1
[llustrates a nethod of preparing conpounds of Formula | having the (7R
9aS)-trans or (78, 9aS)-cis stereochem stry. Conpounds with a (7S, 9aR)
stereochem stry my al so be prepared using anal ogs of said nmethod or the

other nmethods Illustrated. Referring to Schene 1, the known conpound
Formula Il (e.g. Bright WD 99/52907) jé conbi ned with the conpound of
Formula 111, under M tsunobu coupling conditions, in the presence of

tri phenyi phosphi ne and a conpound of the fornmula ROZCN=NCO2R wherein R is
met hyl or ethyl, to formthe conmpound of Formula IV, (See O M tsunobu,
Synthesis, 1 (1981)). Suitable solgeggmgafor this reaction include
tetrahydrofuran (THF), other ers and hal ocarbon solvents, with THE bei ng
preferred. This reaction is n alﬁs conducted at a tenperature from about
roomtenperature to about 65§, about 1 to about 24 hours. It is
preferably conducted at about for about 4 to 18 hours. Reduction of the
compound of Formula I'V yiel@s the ggppound of Fornula V. This reduction can
be acconplished using lithium alum num hydride or other alum num hydrides as
the reducing agent, in a solvent se ted from diethyl ether and other

di al kyl ethers, preferably dietlhyl/'ether, at a tenperature from about -5C

t o about roon1tenper5?h ébx%@ﬁa a ut .5 to about 18 hours. The conpound of
Formul a V can then be converted Inta e conpound of Formula VI by reacting

it with nethanesul fonyl chloride, in the presence of a tertiary am ne base
such as triethylamne (TEA), in nethylene chloride nother hal ocar bon
solvent, at a tenperature from about - t o abou on1 enperature, for a
period of about 10 minutes to N hou s/
OH
Im =N
cl XV
N e
k/NY o,  KOBu, THF
o) k/ j<
Xvi Xvii

R 1
ﬁ'::) R
\ cl

R? R
= L ()
© xix / R
DBU, pyridine
)ITI —
N R’
k/N R2
\ N
N—g k/ XVl
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Reaction of the resulting conmpound of Formula VI with a conpound of the
formula HNR3R, wherein R3 and R4, together with the nitrogen to which they
are attached, forma ring as depicted in Schene 1, yields the corresponding
conmpound having Fornmula Vii. Typically, this last reaction is carried out
In THF, N, N-di mret hyl f ormam de (DMF) or acetonitrile, or a mxture of two or
nore or the foregoing solvents, at a_tenperature from about room
tenperature to about 100C, for a per?gﬁ from1l to about 18 hours. Schene 2
illustrates a nethod of preparing conpounds of Formula | having the (7R,
9aS)-trans or (7S, 9a8)-cls stereochem stry. Referring to Schene 2, the
conpound of Formula Il can be cot into the conmpound of Formula VIII
by reacting it with nethanesulfo%%&&@ﬁ&%ride, in the presence of a tertiary
am ne base such as tri@hylamine (TEA), in meth ne chl ori de or another

hal ocar bon sol vent a tenperature from about £5C\ to about room

t enperat ure, perN @d /of about 10 mmu %\abo t 2 hours. The conpound
Formula VIII i wi th the conpo{fnd”df Fo a 111, under basic
coupling condifTéns to forgBUhg4qgnpoun Forrmul a I X. Suitable bases

| ncl ude sodi hydri de, potassiumd—fydri/de, al kyl lithiums, sodium

bi strimethyl sj |yl des. Suitable solvents for this reaction |nclude

t et r ahydr of ur (THR),, other ethers, di r mani de, and

N- et hyl pyrroli gi none -22- (NW), with N Y preferred. This reaction Is

general | y conductg a tenperature fro roomtenpeg@ature to about
100C, for about 1jto a OUBQQ hours. It is prefefrably gduct ed bet ween
about 70C and abo erally, the reacti is a period for
about 1 to 24 hours. Reduction of the conmpountof ¥ yi el ds the

compound of Formula X. This reduction can be accolplished using lithium

al umi num hydri de as the reducing agent, In a solydnt selected from diethyl
et her and other dialkyl ethers, preferably di egdyl ether, at a tenperature
from about -5C to about roomtenperature, for algyt 0.5 to about 18 hours.
The conpound of Fornmula X can then be converted'Tnto the conpound of Fornul a
Xl by reacting it with nethanesul fonyl chloride, in the presence of a
tertiary am ne base such as triethylamne (TEA)J, in nmethylene chloride or
anot her hal ocarbon solvent, at a tenperaﬂéhegq% om about -5C to about room
tenperature, for a period of about 10 m e about 2 hours. Reaction of
the conmpound of Formula XI with a conpound of the fornula HNR3BR wherein R3
and R4, together with the nitrogen to which they are attached, forma ring,
as depicted in Schene 2, yields the corresponding conpound havi ng Formul a
XlIl. Typically, this reaction Is carried out IngHE, N N-di nethylformanide
(DMF) or acetonitrile, or a mxture of two or nprer the foregoing
solvents, at a tenperature from about ro npékatu e to about 100C, for a
period from1 to about 18 hours. R

—N

XX



Schenme 3 Illustrates a nethod of preparing conpounds of the Formula I having
the (7R, 9aS}trans or (7S, 9aS)-cis stereochem stry. Referring to Schene 3,
t he conpound of Forrmula Il can be converted Into the conpound of Formula XV
by reacting it with a conmpound of Fornmula XIV with a suitable base such as
potassiumt-butoxide in tetrahydrofuran, other ethers, or

di nmet hyl f ormam de, or hal ocarbon sol vents. Suitable bases |nclude sodi um
hydri de, potassium hydride, alkyl |it#tuns, sodium bistrlnethylsilylam des.
This reaction is generally conducted at a tenperature from about room
tenperature to about 80C, for about | to about 24 hours. It is preferably

conduct ed at abo L, 60 o] abo 012 hour e Fornul a
XI'V can be pre am?gtﬁ)iums”aesa(r)"ﬁnﬁj %Pre?agpwgm?%qf Fﬁﬁ”ﬁ@“ﬁ’g‘gﬁﬁ%und of the
fornul a HNRSQQSﬁﬁé? g 7S: IQSSW‘WPWW%H?@PWW%WhFHéS rfeR}t BEeasheestithi ch t hey

ar e att achednayf alsonhsaprepareg, using ada@is off sald impthBE loe the @her awethods asateduch as

pot asi um car @ity 8 stiemd 15 HeVieBin SdipBund FoRRM! mm%rsnbﬁ -WSWolsgdabeis sol vents for

this reacti O&rﬁ*ylgﬁl \theihcf %Hp&ﬂx%[)i? n%&é"ﬂu ur(dy_ﬁks'unq([%& cotg)lirfg con ;t?ohf

dl met hyl f or 8 ng
preferred. RitspusPirhenyigaosphipe aﬂﬂé%&f“&ﬁﬁ‘WHFF'8§°=%r"59ﬁ ‘ﬂ??f“’&‘aﬁ Bonat e,
sodi um car bonalityeer et koyformt ihe lebmprend of Fammuin 9y (Baet O Mitsunobu, Synthesls, 1

PI strl rrf't hyl @dsh)y.| 8iasle SolvehtSHyr thmb&ﬁdnamaé Qfﬂah‘y&ofﬁﬁtmg( “olﬁer m&cuaea efl at ba t
enperature u 0O abou
mp Ja[ogd?ﬂoﬁlg %tntsbﬁﬁr?ﬁgﬁ%ﬁg tp H‘ch 'I’rig %rallyégo

24 hours. era o 12 hours.
-23- Sc herre tamwerqttt&ffq"aﬁtb@& '%mﬁﬂ"ﬂﬂ‘?@&ﬂ"ed? abopteds % fondpoLtd rip BReHiRS hﬁﬁ‘rs the Formul a |
havi ng t he (pfReraBechiduttedoan sboar50¢C/ B, abllaBlo-168 haursst er eochemi stry. Referring to
gg?remrrfa‘lxvf lhe Cogg@%ﬁo% cJ:nfBBJﬁHloPFMIa .9@@‘1?@69%\5@5&&%%&59 the gargggpg of
base such as’ %ﬁ"agﬂ‘i ﬁ?“gmﬂ{ﬂ%ﬂk’flwmﬁﬁ'@wwgwgﬁ%Pﬁ%{i’ﬁ’minﬂ'ﬂ"ﬂ%’d%‘t %ers, or

di met hyl f or niiredecingggerial ot aMsoh selssted am o dietind) jietham prsl pfbes edialkyli eldrsude sodi um

hydri de, potaeehnnishitléthdleat adbristatrd frdii bbFBt, -5-E0eiabdit Rioft trhpRatuRy kaBi | vl ami des.
Thi's reacti of.k8 54BN rLo\G conduct ed at a tenperature from about room

tenperature to ahbout a 4 hour preferably
conduct ed at abo& °°€@Ef’uf' ?fFarB‘b'ﬁt {h efi""m?ﬁr'@ lﬁ%ﬁ’l’ﬂ?ﬁ% Bf'J(S’fml#atSVé Formul a XV
can be pr epdiveercing § witonerssutiongfohiprigeintharrsgende of g tertiagy apping §pasSudid@s of t he
forml a HNR3fRdhywtnine ¢TEA), RBmathgknBR4hioride gednbihér haloéalboh Beivent, b DBMperitare Whi Ch t hey

are att achedyf QLM Aorl Bby ASn WsRkELE0wl £ pS6R S Bocth 103RAE DG 3UCh as

pot asi um carbonate I'n a sol vent suc BBt Sni e | sol vents for
this reacti dif*fncl ude tetrahydrofuran (THF), other ethers,

di met hyl f or mam d&geactiamcf e lresolirdompaiod ofdietila hiwitiha ceraurshdf thei ibreulbei ng
preferred. TMERY @edin FFRANd ¥, GEIMRF Whliné e woinRe tray a@aﬂd&ﬁaﬂ%lﬁ{dﬂnﬁ f rom about
room t enper r

preferably 2%‘%&%&” é‘éﬂQM& 1 SQ& még%egptamﬁgb&“gognm%glﬁ%ﬁ%ﬁgg h corrpound of
Formul a Xvi |9 éﬂs&’ﬁ?ﬂ"“d%ﬁ?rﬁelde%'f BN ’f"é’ &g Y I?SPF?S""&@? d?r %addi tion
salt of the e pondi morecw o foragoiey sqiusnten At wwratvreﬁrms ahoutnropre

acconpl i shedemperature to about 100°C, for a period from 1 to about 18 hours.

Schema 2 illustrates a method of preparing compounds of Formula | having the (7R,
9aS)-trans or (78, 9aS)-cis stereochemistry. Referring to Scheme 2, the compound of
Formula 1l can be converted into the compound of Formula VIl by reacling it with
methanesulionyl chloride, in the presence of a tertiary amine base such as triethylamine
(TEA), in methylene chloride or another halocarbon solvent, at a temperature from about -5°C
to about room temperature, for a period of about 10 minutes to about 2 hours. The compound
Formula VIl is combined with the compound of Formula 11, under basic coupling conditions to
form the compound of Formula 1X. Suitable bases Include sodium hydride, potassium
hydride, alkyl lithiums, sodium bistrimethylsilyfamides. Suitable solvents for this reaction
include tetrahydrofuran (THF), other ethers, dimethylformamide, and N-methylpyrrolidinons



usi ng anhydrous hydrochloric acid (HCl) in diethyl ether, another dialkyl

et her or a hal ocarbon solvent at about roomtenperature. This reaction can
al so be carried out without a solvent wusing trifluoroacetic acid, In which
case the bitrifluoroacetic acid addition salt is formed. This reaction is
generally run fromabout 2 to about 18 hours. The desired correspondi ng
conpound of Fornula XX can be forned %% reacting the conpound of Formula
XVI1l fromthe foregoing reaction wtWthe appropriate conpound of Fornula
XI X wherein R and R2 are as defined above for Formula I, and 1, 8-

di azabi cycl o[ 5. 4. 0] -undec-7-ene (DBU). This reaction is typically conduct ed

in pyri dl NN, vty NUPERR Bldfi. fmemaetta%tgem béholQk a H@Qra onft _Period of

about | %)b ut 48 hours. Iternate nmet h pr epari ng

corrpounds of POyt EB’F‘&?W%?@”F?\&/???@‘ W?é: f%raﬂ'?%“@tt@r"’t?%ﬁérﬂ%’?r yt ﬁtp’?ﬁ?ﬁqlx i ons 7 and
9a as conpoendsriagfbetwaen #outiorGand>ébaut dO0AE.e Generally, tirecreantiomie nant fnyd pesisclechai n on
t he phenoxycggsuid tggnhggﬁg attached at any position (i.e. ortha, neta or

pare) of that gr rrin che e _di hyd | oride_salt of the
appropriate co Qe&ﬁﬁm glﬁ%%onl'—’g‘l‘ E mf)fy'?'%s tp%mpéé"%qgﬁ [i’e?g i, or a
m xt ure of feld@ﬂ@h?ﬁn bgrageomplished sinedithiunppluraingre hysidenel B¢ radheing egeptulnze - 24- t it
0- C- N- - VAAGKHINEA selecte€ from életryp Btheddnd adttb Mlalﬁﬂb&bﬂsl prefRebbI) B htakroxti a1 noy|

chloride), {e&BBrQETeWoﬁf?ﬁaﬁ‘é 8[ £ ?LH?O%%‘IB ﬁ{a a?or%Bohjtogto aéouéﬁ he corr espondi ng

conpound of e sol'v RS nel ude
chl or ohydr ocar boH c8TR¥"& Fermuiotes iien anepniastes infodhrcortrpindiofiEormay Xt abl e
reacti on tebpesdihgi @th mampesuffiergrohpidyin the pPidseicd oﬁdﬂt&tlfary'iﬁﬁe bakd suci @action i s

beri od of afERPalid BEarly AehARHRIE shRfhabalhn tend 8 8 MER" [T, 2
XXl can theﬂO%éb%rﬁ/%rtq ahpul 19pB terpReradies; iferperipdh aff aboyy dﬂ'ﬂ'ﬁ't%F’ gbgytrAul a XX by
reacting Ithawd h a strong nucl eophilic organic base (e.g. n-butyl lithium

or sodi um hydri d@eacttn'o%m@%%adue@oﬂ ForhdP kOl & cFRBGHIH B oo iBgRbNENt such as

t ol uene, erat.ur roomtenperature to about
0 Ter apHeR R g8, qustu?rswngpﬂ?ee%%a%fﬂ\/wmﬁhﬁaevs%? oehed, &g 4,509 % ¢ of
t ol uene anddéepidieddmBtheme?2, yielde the omrespondiag somgoling bévingdhomaula XhJepicyithés f r om about

80C t 0 aboUteadtBRfs: callah 6 THd maarﬁelmﬂrsm%we%mw tha%cdmﬁét& 8 nitdiof i ons of

each of the aboere t 03| the reatlons wi |
o Conduct GIRIP Ford SABR cPabRing Sahel af lerpf Sy [?{“ R o SRR R
preferably ahOUtiwmﬁ,foaﬂmrlemfor@FMqﬂéBlﬂwtsout one at nosphere). The corrpounds
of Fornula | whigdherdé & ilBsdies almbthoa otiir8paffiEeofPalmbs @n@JF&rﬂmmu R&kirg twu de

vari ety of Hel 6555l S St iobloRi.' RAEARTb SR £18WIa 8 o>

Formula [I can be converted into the compound of Formula XV by reacting it with a compound
of Formula XIV with a suitable base such as potassium t-butoxide in tetrahydrofuran, other
ethers, or dimethylformamide, or halocarbon solvents. Suitable bases Include sodium
hydride, potassium hydride, alkyl lithiums, sodium bistrimethylsitylamides. This reaction is
generally conducted at a temperature from about room temperature to about 80°C, for about
1 to about 24 hours. It Is preferably conducted at about 60°C for about 1 to 12 hours.
Compound of the Formula XIV can be prepared from compound of Formula XIl using a
compound of the formula HNR®R® wherein R® and R?, together with the nitrogen to which they
are attached, form a ring, as depicted in Scheme 3, and a base such as potasium carbonate
in a solvent such as acstonitrile. Suitable solvents for this reaction include tetrahydrofuran
(THF), other ethers, dimethylformamide, and halocarbon solvents, with acetonitrile being
preferred. Suitable bases include sodium hydride, potassium carbonate, sodium carbonate,
alkyl lithlums, sodium or lithium bistrimethylsllylamides, LDA. This reaction is generally
conducted at a temperature from about room temperature fo about 80°C, for about 1 to about
24 hours. It is preferably conducted at about 60°C for about 1 to 12 hours.



be pharnmaceutically acceptable for admnistration to animals, It Is often
desirable in practice to initially Isolate a conpound of the Fornula | from
the reaction mxture as a pharmaceutically unacceptable salt and then
sinmply convert the latter back to the free base conpound by treatnment with
an al kaline reagent, and subsequently convert the free base to a

phar maceutically acceptable acid addition salt. The acid addition salts of
the base conpounds of this invention2& e readily prepared by treating the
base conpound with a substantially equival ent anount of the chosen m neral
or organic acid In an aqueous solvent nmediumor in a suitable organic

sol vent such as nethanol or ethanol. Upon careful evaporation of the

sol vent, the dé&sheresi4 dustratessnimethod ofrivepaiingeebmpbhirdsaof ithksFarmile h havieg bised t o
prepare t RER WaS-FERRUATS @béycf@gs@mhamls%anéﬁmﬁ@m Sdrdihe 4 Blet onBbuddy base
conpounds of \@h'e@l I nv%nt I on rﬁ tprgse |ch0} mlr@on- oxi c acid addition
salts, e. d;.%"g 1Y CBh S ‘f?ir'Yfﬁt%B P (1% GPBRAUES 3:[%{5 %Mb‘?yereéﬁti'”@nig,w'tguch as
hydr ochl orcoweeund hofd Fotmubar XI€, wikhy dr slittiied basenistichatee, petadsfuat a-botoxitde snil f at e,
phosphat e \Qan@frbitraR QSR BHeR, oPERERiBImaniRS Eiaféa?ocal%blt\ EAnL st bgéeégat €

tartrate or bitartrate, succinate, naleate, funmnarate, gluconate, -

sacchar at d"CUg8 SoduMNydFids, Paiastivn fysride  alkyl dithilme, Spdium | bistrimethylsilylarides.

1,1' - ma'él hynhtsneadﬂérsif(ganémdrcouquc@d anaphipbaaireiom sﬁdu& fomltemperaieau abowdf For nul a
| may advaptageoqusl y ILn_cpnjunction W ith one or . ngore other

t her apeuti ‘gg‘g‘rﬂg §Ut 1ft§%b$‘$lgggﬂ%rse', RE% W%’%Qﬁtmﬁgrq%tﬁ%lgp?%ggé%{)n&%gagﬂlhgqguch as
tricyclic 12dwtisddpmpowsfshe Eorguladil can by grepaned frefochineqind of Horresi Xill

| pri ndol o, 2 ASSTEOMA SR ol ANIERS ShBfin 10 AR EIEpGtier iR 8 OB i dase
i pri : i ptyli | | , i xi das
R bi or &4 Y sFa Rtk RaD b dhor S RSB £ POFE 5P RPREIB, 5.
re- upt ake carbondie tioassehent suchl asv acetumitiie, Zuialie ablverds fdrl thiexesdtion ingiude

par oxet | neduandilcih WHER offdh! dRAE kRSANGARARE ri RMGRIRR SINRARI BAA i C
ant i par ki nsonl an agehts” (e.q.. evpo'gpa, referably 1 n conbination with a
per i pheraIaCﬁ%@P&?ﬁ‘ﬁlpﬁ%”q"n&WBFW"éﬁ gpnera §@+°?Ei%é“?5’?99’9€-£? BPaGRet or with

a dopani neod Rfipstatufe t abolta0RE) Gdriabbut 1o atloub24 AolRs, OF is pRXIl ebAductddiatmay al so
be used with acetfocgh?)l Hes%%rases such as donepezil. It is to be understood
of 2Reeht fod

that the FPedERc B8¥ers the use of a compound of Forrmula | or a
physi ol ogi cal | yrhacompbaidl «f Foahila XVil issthbw degrotetied émformthe bydrochlatic acidwi t h one

or nore ot : r | I ;

phar macet gl S @A bir AABR) Somilifi GEFRAURSGAL THS Thh Bolectpird | -

r e- upt ake UsEPRIYdSS pydreshioris eejdkiGhiimdiethyl aiher anqties disjkyh aihes of 3 Baleparbon

palr oxet i Resblgem raeawmhﬂﬁyh wmpérafatd. Mhs resction PaIAEISERIGE Cartiaibdut witllmmepbwte 52' tHr or
pol ynor ph t her eo he .nat i ) I h a 5-
re- upt ake YRR itrbF%rS?éeli'%a?‘%?ﬁ*'@déaﬁgﬁkgi%ﬁlumf %8%939&89%%05%\?@&00 F"ld)rllvta'{b'l@on") , are
usef ul psyesttenie genssally rwsroaneboridto Beout $&lpury t he treatnent or prevention of

di sorders the tVne@bﬁmtco@ésppm@g%hEmm F¥iuRNOL Sanf RCfolmddaty@adig theodul at i ng

serot oner gclo%pgu%ld ro??o%‘uﬁ%ﬁl' f(r)or;]n lé(}oregosmgh!}éggi% (\aiv% Ithoenappgc%?igt%sc%lmggungdedf 9.
Formula XIX wherein R' and R? are as defined above for Formula I, and 1,8-
diazabicycio[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.

Scheme 5 is an alternate method of preparing compounds of a Formula | having the

same stereochemistry at positions 7 and 9a as compounds of the Formula XX and wherein
the aminomethy! sidechain on the phenoxy group can be attached at any position (i.e. ortha,
meta or para) of that group. Referring to Scheme 5, the dihydrochloride salt of the
appropriate compound of the Formula XVII! Is reacted with syn, anti, or a mixture of the gyn
and antj isomers of a compound of the formula



depression I n cancer patients, depression in Parkinson's patients,

post nyocardi al infarction depression, subsyndromal synptonmatic depression,
depression In Infertile wonmen, pediatric depression, najor depression,

si ngl e epi sode depression, recurrent depression, child abuse induced
depression, and post partum depression), generalized anxiety disorder,
phobi as (e.g. agoraphobia, social phobia and sinple phobias), posttraumatic
stress syndrone, avol dant personalit44di sorder, premature ejacul ation,
eating disorders (e.g. anorexia nervosa and bulima nervosa), obesity,

chem cal dependencies (e.g. addictions to al cohol, cocaine, heroin,
phenobarbital, nicotine and benzodi azepi nes), cluster headache, m grai ne,
pain, Al zheiner's disease, obsessigle onpuIS|ve di sorder, panic disorder
menory di sorders (e.g. denenti g anqésLL ders, and age-rel ated
cognitive decline (ARCD)), Par n —a*@aa%éﬁf(e g. dementia in

Par ki nson' s di sease, neurol ept

¢- Lhduced par ki nsoni sm and tardive

dyski nesi as), endocrine di sq:\; defs (e.g. hyperprolactinaem a), vasospasm
(particularly in the cerebral™ vascul ature), cerebellar ataxia,

gast r oi nt estienthd apprépeibteldliscbidied Ser(zbh’w'e*uﬁlhdiyg cHiBIBEYRAShé Presdatd bfi 4 Waseand

secretion), 4ne g@bﬁl}( % fBW% OB fhaided ?&Pﬂf‘?gﬂnﬁua 3B, e%[ﬁtgn% éoﬂ%rgs RYHEr ome,

fibromnyaigi a ndr'ome ress 1n nence

trichotill oFPéFiF‘ '"C'Hﬂjeeﬂl'%?i‘é(ﬁ’ff’%m%?“\éh E‘Bch"i’?fﬂﬁ‘t%’ﬂd'@thy@a?\(é@‘?"d%esg'tab'ﬁ mal | cel |

| ung car ci noaaetlpn tapipehires rprge droysatailt -T88Crtccakmali 89°@n dhis hesaittn o prefeadlyoci at ed

Wi t h vascul gdndgHtei@t & @mBeratue®omtaBith b€ Rraidik 46°€; 19P4 3i6d braBdRb.E W aboutPT ef er ably
sertrall ne, 4? h| bit positive activity against depression; chem cal
dependenC|es X|ety di sorders including panic disorder, generalized
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substantially equivalent amount of the chosen mineral or organic acid In an aqueous solvent
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or emulsions In oily or aqueous vehicles, and may contain fornul ati ng agents
such as suspending, stabilizing and/ or dispersing agents. Alternatively,
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The incluston complex of compeound in cyclodextrin can first be isolated by drying, usually by
lyophiiization, The isolated dry inclusion compiex can be stored at room temperature for
periods up to two ysars and longer, and reconstituted into a product solution as needed.
When a product solution is required, it can be made by dissolving the isolated Inclusion
complex in water (or other aqueous medium) in an amount sufficient to generate a solution of
the required strength for oral or parenteral administration to patients. If parenteral
administrafion is the chosen route of administration, intramuscular injection is preferred.
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necessarily t@%w (e QeRBrGHIdH P.summﬂa%b&@mlntg @08 aftive hbﬁdi&ﬂ?&r%ﬁn&do‘@@l ng treated
and the part e 0 | owi ng Exanpl es

| a t tra sen. The f
Illustrate t‘W&H dpbgrag i"%tﬁre%f°r°’aamp'sgu{st°%k)mes ihds of the present | nvention.
Mel ting points aﬁ@O%@Waé@Féﬂ"eﬂWt Héﬂt%ﬁq*t@“?réfﬁﬁ?ct@ébqvﬁ (S M%EI%r nillion

in the average adult human are preferably arranged so that each metered dose or “puff’ of
aerosol contalns about 20 mg to about 1000 mg of the compound of the invention. The
overall daily dose with an aerosol will be within the range of about 100 mg to about 10 mg.
Administration may be several times daily, e.g. 2, 3, 4 or 8 times, giving for example, 1, 2 or 3
doses each time,

In connection with the use of the compound of the invention with a 5-HT re-uptake
inhibitor, preferably sertraline, for the freatment of subjects possessing any of the above
conditions, It is to be noted that these may be administered either alone or in combination with
pharmaceutically acceptable carriers by either of the routes previously indicated, and that
such administration can be carried out in both single and multiple dosages. More particularly,
the active combination can be administered in a wide variety of different dosage forms, i.e.
they may be combined with various pharmaceutically-acceptable inert carriers in the form of



and are referenced to the deuterium|lock signal fromthe sanple sol vent
(deuteriochloroform unless otherw se specified). Specific rotations were
nmeasured at roomtenperature using the sodiumD line (589 nm. Conmercial
reagents were utilized without further purification. THE refers to
tetrahydrofuran. DVF refers to N, N-di methylformam de. Chronatography refers
to columm chromat ography perforned us Png 47-61 nmesh silica gel and executed
under nitrogen pressure (flash chromatography) conditions. Room or ambi ent
tenperature refers to 20- 25C. All non-aqueous reactions were run under a

ni trogen atnosphere for convenience and to maximze yields. Concentration
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re-extract eldrmlwhoftﬂhrtetal cbbPosition, ipoin ainoumts wHichfaresifficieet th ploeide the ldbsred de. The
conbi ned orgaRh&geXxtracts were dried (anhydrous sodi um sul fate) and
concentrated in vacuo to, an aITDI‘PhOUS solid (4. ash chr orrat ogr aphy

of the entire sdhPBloB°%¥d; et 4o%sep th37°°6'£°%dc?fo‘i‘1° H’é“?gt)“ el utf'? SAMGRgtAN - 31-
met hanol / nefoimplatione(adbrimolatiahecontaiding 4hei compalind wi the arfveitiod exdd B IBeHT r&dp@keorrpound
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t et r ahydr of ur an  B8P45PY dglt}héé]’\é%(?{]ﬁ ﬁ'gll re'L\REE H‘Qgﬁdé'dpr @E?BV SRHrgling, n rbt %d for 18
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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
20000; preferably from about 0.25 to about 2000,

Aerosol combination formulations for freatment of the conditions referred to above In
the average adult human are preferably arranged so that each metered dose or “puff” of
aerosol contains from about 0.01 mg to about 100 mg of the active compound of this
Invention, preferably from about 1 mg to about 10 mg of such compound, Administration may
be several times daily, e.g. 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.

Aerosol formulations for treatment of the conditions referred to above in the average
adult human are preferably arranged so that each metered dose or “puff” of aerosol contains
from about 0.01 mg to about 2000 mg of a 5-HT re-uptake Inhibitor, preferably sertraline,
preferably from about 1 mg to about 200 mg of sertraline. Administration may be several
times daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.



The conbi ned organic extracts were, in turn, sequentially extracted with IN
aqueous sodi um hydroxi de and 10% aqueous sodi um bi carbonate. The separ at ed
organi ¢ phase was dried (anhydrous sodium sulfate) and the sol vent was
renoved in vacuo, yielding a tacky solid. Flash chromatography of the
sanple afforded the title conpound (2.14 g, 48%yield) as white solid.

Di agnostic 'H NMR (400 MHz, CDCI3) 1.k3-1.78 (m 3H), 1.90-2.15 (m 4H),
2.41-2.58 (m 1H), 2.81-2.95 (m 2H), 3.01-3.08 (m 1H), 3.20-3.40 (m 1H),
3.74-3.88 (m 2H), 3.93 (s, 3H), 4.17.(dd, 1 H J = 10.8 and 7.1 Hz), 4.28
(dd, 1 H J = 10.8 and 5.4 hz), 6.87-6.92 (m 1 H, 7.18-7.21 (m 1 H),
7.29 (dd, 1 H, J As gredousiidindicetpdha) 5-HT. @@iptekid inhibitdr, pieferably. dertafin, 3n8 Hz) ,
7.63- 7.69 ( sambbbon vk dﬂ'{ﬁoﬁdsl oﬁFﬁrﬁfﬂikDI-areSﬁ'éﬁﬂily%cﬁﬁEﬂ to therapeutic use as
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title conpoureter thtekahydrofufn.3 OMFmabary todf,N-diinethylforermidel SChrerh@qprappyietetsad | y

di ssol ved el gl am 294 bod dke |oride (10
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te rature t hapnesul f onyl r 34 | .
Stied The . PiEseute, OB GErm g porprey R Pt SRRt it P25 004 aqueous
sodi um bi car B®Raflknonpauecus reagtianp were fnn|er & nitipgsn atpsphere fofcapvenieneelspde 10 ni
fresh porti omsmaximizeieldy.| €smeentritlon iai réticedTiiessure midnis iatia atppevegorao twadlCt S Wer e
dri ed (anhydp H.STI%C%%H;EI}.@%Q ifh.i%irﬁ%e &ﬁﬂth?y?é?&ﬁd?iJ 1R3lcBhirlidd 24 Rk the Lhge, 0 | was

purified by tlash chromatogra to afford the title conpound as a white
solid (58 nﬁ",”"t?,’ff’o)&“.'aﬂﬁ*ﬁéhﬂglﬂﬁﬁ%‘%' was used in the next step without further
purification. Diagnostic 'H NWVR (4C3emnged CDCl3) 5.16 (s, 3H); MS mz 491.4
(MHH) . isoxazol-3-yl)-octahydro-pyrido[1,2-

in-7-yvimethoxyl-pyridin-2-vyl I}

yll-methanol
(Octahydro-quinazolin-3-yl)-methanol (5.42 g, 26.2 mmol), 1,8-diazobicyclef5.4.0]-

undec-7-ene (12.9 ml, 85 mmol), and 3-chloro-5-fluoro-benzo[d]isoxazole (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 chicride {250 ml of each} were added, and the
mixture was vigorously stired. The aqueous phase was then re-exiracted with three 100 ml
portions of fresh methylene chloride. The combined organic extracts were dried (anhydrous
sodium sulfate) and concentrated in vacuo to an amorphous solid (4.88 g). Flash
chromatography of the entire sample (sflica gel, 47-61 micron mesh; elution with



SteD 5 The general procedure: A reaction m xture consisting of the nesylate
title conpound fromthe previous step (0.035 mmoi, 17.2 ng) and an
appropriate amne (0.15 muol) in acetonitrile (1 mM) was stirred in a
2-dramvial at 90C for 12 hours. After cooling, 0.75 nL of sodium hydroxide
and 2.2 nL of ethyl acetate was added to each vial. After agitation, the
organic layer was separated and passed through Na2SO4 (6 mL SPE colum, 2g).
The extraction procedure was repeated 2 nore times with methylene chloride.
The solvent is renoved and the residile dissolved in 1.0 nL of DMSO and
filtered through 0.45 MM Nylon Acrodisc into 12X32 nm HPLC vials for
purification.the amne (0.15 mmol) in 2-dramvials is added the nesylate
and 0.9 nL of dry acetonitrile. The reaction is shaked and heated at 80 C
for 12h .wefaa@gapfeﬂeﬂﬁ ghtoride 7r8.94 ipsvalyne) efforded the title compound (3.46 g, 43%

Cycl ohexvyiel§)as'aR atnbrphbusaolit. hesmn{3d6 (Merjazol - 3-yl ) - oct ahydr o-

gyridoll.2-al Dyrazi n-7-yl met hxyl - Dyrétg'é" 2-ylmethyll -amne. The title
nmesyl at e prepared above Met hanesul fonic acid 6-[2-(5
f | uor o- benzo[ dffRs & sgzot-dhd)-actahvarpyridolt. alpyratine t hoxy] - py
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Conpound: vt o 2SR Piing e, Eorraky SERle Eeplous e o & toiomell ey 1 ©
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conpoundsayafigheRNisHess (sm E‘tad}‘@zeﬂ%%ﬁlﬁéd :Rﬁéﬂfa%ﬂf&aﬁfas nﬁ%afm's@l flon Step S,

with purification using repartor co um and wth Waters
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mat eri al : Tize eomtipined amﬁmi@a*tegthmere. RTturs, seagantiatiyrextrag®drwith ABa&UGOE sBiampl e 3 (7R

9aS)-tran Rydroxide and 10% aqueous sodlum bicarbonate. The separated or?anlc phase was drled
7-16- (2. 6; (5-

f | uor o- beﬁ?%fdbqu? s"BSIJ‘QE (§P'fa?3\ﬂ“5' t'Eﬁ:f"rar“f??UGY”%") 158}"?’%'1" vacwp, éﬂe %‘8’ SOEL‘:‘H ‘arti ng
mat er i al : Fldshtchehimmatdghaphyp ofities sethplecaffofded the fitle’ Gonponnd @8 4ny, 48%®Bld7as wienpl e 10

7R. 9aS
(i (ot 0 Bignosto HAMR (400 Mz, COCI) 118178 (3, 3H), 1.00.2:15 (m 41, pag-2.56
al r)yrazi #0725 1283 2154w 2Ry 308398 Iy 1 Hied BR/3-4Q (o, ﬁl‘i’ér@yﬁ“'ﬁ%ﬁ? 24 $:98-(%D
et hanone. 31% &1 (dagiHyBEaDisand 74-Hg,&t28l(dd 1 BNEA Y09 hiEs. 4 h£)ee.8 8.9z (n,. 1A, mi n. M5
Mz 597. 1; 15 F%RMR! €15 29 (dd, 1H, J = 0.3 and 2.5 hz), 7.36 (dd, 1H, J = 9.1 and 3.8 Hz), 7.63-

7.69 (m, 2H); MS miz 441.3 (M+H).

Step 3

TR, 9aS)-trans-{6-[2-(5-Fluorg-benzoldlisoxazol-3-y|)-octahydro-pyrido[1,2-ajpyrazin-
T-yimethoxy]-pyridin-2-yl}-msethanol

To a well stirred, ice bath-chilled partlal solufion of the title compound of the previous
step {440 mg, 1.0 mmol) in tetrahydrofuran (10 ml), a 1.0M tetrhydrofuran solution of lithium
aluminum hydride (1.2 ml, 1.20 mmol mmol) was added dropwise. The reaction mixture was
then vigorously stirred at 0°C for 1 hour before quenching by cautious dropwise addition of a
total of 1 mi 1N agueous sodium hydroxide. After stiring at ambient temperature for 30
minutes, the mixture was dried with anhydrous sodium sulfate and then filtered through celite.
Solvent removal in vacuo afforded an oil. Flash chromatography of the sample afforded the
titte compound as white solid (162 mg; 39% yield). Diagnostic C™ NMR (100 MHz, CDCly)
3.78 (d, 1H, J = 12.9 Hz), 3.87 (d, 1H, J = 12.6 Hz), 4.08-4.23 (m, 2H), 4.63 (s, 2H), 6.59 (d,
1H, J = 8.2 Hz), 8.76 (d, 1H, J = 7.5 Hz), 7.19-7.39 {m, 3H), 7.53 (t, 1H, J = 7.4 Hz); MS m/z
413.3 (M+H).



(7R, 9aS)-trans-

(1. 2-Di net hvl - propvl ) 46- 12- (5-f | uor o- benzof dl i soxazol -3-v11l- 15

oct ahvdr o- pyri dof | . 2-al pvrazi n- 7- vl met hoxyl - pvri di n- 2- vl net hvl } - am ne.

Starting material: 1,2-dinethyl-propylamne. RT = 7.89 mn. M5 mz 481.6.

Example 6 (7R 9aS)-trans-

Cycl opropvl 46-f 2- (5-fl uor o- benzof dl i soxazol - 3-vl ) -oct ahvdro- pvri dof

1. 2-al pvrazi n-7- vl met hoxyl - pvri di n- 2-98met hvl } -ami ne. 20 Starting materi al

cyclopropylamne. RT = 3.87 min. MS nlz 451.2. Exanple 7 (7R 9aS)-trans-

Cycl opropvl met hvl 46-f 2- (5-f | uor o- benzof dl i soxazol - 3-vl) - oct ahvdro- pvri dof

1. 2-al pvrazi n-7-vl net hoxvl -pvridin-2-vlnethvl }-amne. Starting material:

cycl opropyl net hyl -am ne. RT = 3.91 nﬁEE_NB m z 465. 3 25 Exanple 8 (7R
pvri dof

9aS) -trans- 7R, 9aS)-t
(4- Chl oro- b?ﬁﬁ 2 %i i6i1
1, 2-al pvr }-amne. Starting material:

4- chl or o- benzyITara wall-stiRTd mlmrelclf the tltle douBpound ($E5mg,. 0.3%Exenof) lob th® pBiolF R,
9asS) -tr an%fep{(ﬁarﬁa% Géséﬂréd?éﬁd @.emg%ﬂb '@Wﬁ@? 1 m\%o}) iﬁ?ﬂeﬂl}}éﬂé %ﬁtPHcf @f .
al pyrazin-7-v Ko gl n-

pvrid yrro I) eth
yl | =ami neml). & anﬁgem%wﬁdnemwﬂto%pwwded% P’(v)P14a|”'r‘fU@ ‘9’?5) addeg a'h?— ne. RT =
3.77 min. rédotio was Sided &r ‘lfhéhﬁﬁl'eequbﬂc% withRo $Usd8ium bicarbonate. The

2-(5-F 4- net

vl ﬁret hvr?rregav cl’engrfz"m ge Y s e fﬂY ﬂ%}%ﬁ Lcﬁ(%lﬁ%Sh%F'Oﬁ%PPngglgﬁ%epw%'f? nd™starting
mat eri al : cﬁmhimdﬂrgemiwradfﬁ were mechﬁezh)mns Sediunpaulfaiex anduioncentrated R vagues) - t r ans-
2- (5- Fl uorgg bmwa@wké@%;wbm&natbaraﬁy tPatRiORE titth d%rdpourlmtmltewm (€ n-

2- Vtogyggtrq# ﬂ(??i/saﬂ}??r Sie vLa{;duosLépé 5 azww tg’ﬂg%%‘ﬂg tlon lagno.‘:ticﬁ)I per di ne.

f 6- (2- ( 5- RMR{E00 MelaZCD@l})ivs6xX=m 3d); - sz)Mét(Mhm:Iro pvridofl . 2-

al pvrazi n-7-yl net hoxyl - pyrI di n- 2- vl nggh¥l ) - di met hvl -ami ne, Starting
rraterial:dlrrehlamne RT = 3.82 mn. mz 439.2. Exanple 13 (7R
9aS)-trans- 29?@I¢PE96?45'I%«3%'?8‘F‘\9F rr%%asmslswf)thed"e?saﬁtﬁdmesmquaﬁf | . 2-

al pvr azi nfervﬂwmtdvmy Istep Y(0.088 Fidt, VITIZEinl)V and- & @pprapiadr amihel (@16 dmol)riet hyl ) _am
ne.

acstonitrile {1 ml) was stirred In a 2-dram vial at 90°C for 12 hours. After cooling, 0.75 mL of
sodium hydroxide and 2.2 mL of sthyl acetate was added to each vial. After agitation, the
organic layer was separated and passed through Na2S04 (6 mL SPE column, 2g). The
exiraction procedure was repeated 2 more times with methylene chloride. The solvent is
removed and the residue dissolved in 1.0 mL of DMSO and filitered through 0.45 MM Nylon
Acrodisc into 12X32 mm HPLC vials for purification.the amine {0.15 mmol) in 2-dram vials Is
added the mesylate and 0.9 mL of dry acetonitrile. The reaction is shaked and heated at 80
°C for 12h In a sealed vial.

R 9aS)-lrans- Cyclohexyl-{6-[2-{5-fluoro-benzo[dlisoxazol-3-yi)-octahydro-

rido[1,2-a]pyrazin-7-yimethoxy]-pyridin-2-yimethy}-amin

The fitle mesylate prepared above, (7R, 9aS)-trans-Methanesulfonic acid 6-[2-(5-
fluoro-benzo[djisoxazol-3-yl}-octahydro-pyrido[1,2-a)pyrazin-7-yimethoxyl-pyridin-2-yimethyl
éster and cyclohexylamine were combined following Step 5 above. Purification using an
HPLC prepartory column provided the title compound: Waters Symmetry (C18, 5 uM, 30X150
mm, Flow 20 mL/min, 0.1%TFA/CH;CN), RT = 6.66 min. MS m/z 483.6.

In Examples 2-18 the title compounds were prepared using the general procedure of
Example 1, Step 5, with purification using an HPLC prepartory column and all with Waters
Symmetry (C18, 5 uM, 30X150 mm, Flow 20 mi/min, 0.1%TFA/CH;CN). The starting material
is Indicated for each example:



Starting material: tetrahydro-furan-2-ylmethylamne. RT = 3.89 mn. MS mz
495. 3. Exanple 14 (7R 9aS)-trans-

7-f6-(2.5-Dinethvl -pvrrolidjn-I-ylnmethyl)-pyridin-2-yl oxymethyl|-2-(5-

fl uoro-benzo(dli soxazol - 3-yi)-oct ahvdro-ow dof 1.2-al pyrazine. Starting
material: 2,5-dinmethyl-pyrrolidineRT = 3.92 min. M5 miz 493.3. Exanple 15
(7R 9aS)-trans-
{6-(2-(5-Fluoro-benzofdlisoxazol -3-yl) og3ahydro-pvridofi.2-

al pyrazi n-7_yl met hoxvl - pvridi n-2-yl methyl )-(2.2.2-trifluoro-ethyl)-am ne.
Starting material: 2,2,2-trifluoro-ethylamne. RT = 3.91 min. M5 nfz 493.2.
Exanple 16 (7R 9aS)-trans- {6-f2-(5-Fl uoro-benzofdlisoxazol -3-vl

) - oct ahvdr o- pyri dof | .2- Example 2

al pvrazi n-7- vl met hoxVba@Wehdi NEdn s PRishbebbEdoldfsodBb i Rt A Gd 88 irdat 2-

-yl)-propvl|-am ne. arting nmate

3- (4- net hyl - péquﬂ%ww_m_@m nin. MMMz 551.3.
Exanpl e 17 (7R 9aSjding raaterial: 2-ethyl-aminoalcohol. RT = 7.60 min.  MS m/z 483.6

16-f 2- (5- K uor o- benzof dl | soxazol - 3- ylkaggtggvdro-pyrido[l.Z
pvrazin-7y|nethoxy|-p‘r|d|n 2= vlne hV| |- vl I ne. Starting
mat eri al : 1- am no-HyrFEa4 2 Uil =] -2y ioxp 5
WB) -trans 7- (Bl i £ piliicig alpveezinget hvl ) - 2- (5- quoro-
benzofdl isoxazol - S"iar’tihg)méléﬁaﬁh\é%n‘iéﬁwg?éhdﬂ%f Ri= %ahww.ha%w ptarting
mat eri al : cycl oheptyl am ne mz 493.3. -35- Exanple 19
Step I (7R 9aS)-trans- f2 benzordl|sox§¥@ﬁa%vvll-octahydro pyrldo

2-al ovrazith 7 vl (7R 4 ‘ 2 Irs: idéf

26.2 M0l ), 1y nsliP7 QGG ] Ahidin ety hBARG TR & e@amne 85 mol ), and

3chl oro-benzo di
(16 m), ané t hen f?maff erly PPWPﬁdT¥Bf%ﬁ@mh§§F@7g§b b géL;ohge

sodi um bi car bonat e and net hyl ene chl orfEixamplé 850 ml of each) were added, and
the m xture was vvgoroqgg;mﬁﬁJrr.ﬁzoﬁm% MR 2P§ﬁ§ﬂymg§%MQ@ﬂR&gaﬁxtraCted
chloride e conbi ned

W th threi 100 l
organic e ¥ r o F and concentrated in

vacua to an anor phﬁjwnssmter@l (1(2 mﬂq)-promaam R'E:hi’@ﬁmirogﬁarp/ﬁyﬁbﬁ the entire
sanple (silica gel, 47-61 mcron neshnyJM son mnth nethanolnethylene

chioride = 6.94 i ”;7#(0' uga?g)-tr%}cwsf-or dceyd Qt hgeyje- - fluoro enzo azol- g -bctzﬁ'u?’c( ro-

pyrido[1,2-a]pyrazin-7-ylmethoxy]-pyridin-2-ylmethyl}-amine.
20 Starting material: cyclopropylamine. RT = 3.87 min. MS m/z 451.2.

Example 7
7R, 9aS)-trans- Cyclopropylmethyl-{6-[2-(5-fluoro-benzo[dlisoxazol-3-yl)-octahydro-

rido[1,2-alpyrazin-7-yimethoxy]-pyridin-2-yimethyl}-amine.
Starting material: cyclopropylmethyl-amine. RT = 3.91 min. MS m/z 465.3.

25 Example 8
(7R, 9aS)-trans-__(4-Chloro-benzyl)-{612-(5-fluoro-benzofdlisoxazol-3-yh-octahydro-

Example 9
30
Starting material; 2-(1-methyl-pyrrolidin-2-yl)ethylamine. RT = 3.77 min. MS m/z
522.3.
Example 10
35 (TR, 9a8)-trans-___ 2-(5-Fluorp-benzo[dJisoxazol-3-yl}-7-[6-(4-methyl-piperazin-1-
imethy|)-pyridin-2-yloxymethyl]-octahydro-pyride(1,2-alpyrazine.

Starting material: N-methylpiperazine MS m/z 494.3.



yi el d) as an anorphous solid. Ms mz 306 (Mtl). Star) 2 (7R

9aS) -trans-5-(2-Benzordl i soxazol - 3-vl -oct ahvdr o- ovri dof | 2-al ovrazi n-7-

yl met hoxv) - DVri di ne- 2-carboxviic acid nmethyl ester To a well-stirred m xture
of the title conpound (1.49 g. 5.0 mmoi) of the previous step (partially
di ssolved) and triethylamne (1.4 nL, 10.0 mmol) in nethylene chloride (40
m), at anbient tenperature, nethanesul fonyl chloride (0.86 nm., 5.5 nmol)
was added. The reaction was stirred®or 12 h before guenching with 10%
aqueous sodi um bi carbonate. The reaction mxture was extracted with three
10 M fresh portions of nethylene chloride. The conbined organic extracts
were dried (anhydrous sodium sul fate) and concentrated in vacuo. The oi
was purified by flash chronatograpﬁ¥m@514fford the correspondlng mesyl at e.
The product ‘ : : Sofy ‘

5- et hyl - y ' Iﬁ’otga agi17 rrrml) in tetrahydrofuan (50 m) is
added 0. 1% g % 0% in mneral oil). The reaction
s heated to ﬁ@@“@“ﬁ’@?‘dlp'??rd'%BTrr@s%ﬂ'@t‘eM Mp4 % above is dissolved in 10

nmL. of tetrahydrofuran and added t Bx ﬂ%1 eactl on mxture The sol ution was
heated (100C) apd stdg nstor eac = Eat ed and

Tirer . et S ptrdse v ot ed—{ anhydr ous
sodi um suélpyiaz - daminei n vacuo. Fl ash chr omat ogr aphy
of the sanple gm:ﬁgﬁtsﬂnéstmm Nd;utrﬁn&wmm.ﬁ%@ @i %yield) as a of f-
white solid. D agnostic'H N 1 3) 117 1.25 (m 1H), 1.29-1.39
(m 1H), 1.75- 180(m 1H) 185- lect 2H) 209215(m 2H), 2.51-2.59
(m 1H), BS)-§ e Fluord-be D-Rri1 1
3.84 (s, ; 104and
Hz), 4.27 (dd 0. ) *J 7 and 0.8
-36- Hz), 7. 17$t?ﬂ'291mPfﬁt'a' femhydf?-f%qn-%f'ms ht‘ﬁ?ﬂmz#ﬁ, #8881"( s m12|49533 = 7.9 H),
8.11 (dd, 1 H, J 8.7 and 24HzE;@ 876878(m1H) 20 -3 (7R
9aS)-trans-f 5 - .\ Dvrazin-7-
yl met hoxvl - oyr ‘ ] ed
partial stuora-benpoldiisa step (991 ng, 2.35
ol ) in tet ra@t&ﬁ\ﬁ@ﬁ\%ﬁﬂ i(éigrrf&r#/hpyﬁfolpdmwE%@QW%QH&M ol ution of
l'ithium al um num hydri de mmol ) was added dropwi se at 0 C. The
reaction mxture was then vi gor ou rred for 1 hour bef ore quench| ng by
cauti ous dr opwiBe hS)-rg : : doxg Ndeepye

hydr oxi dz-ﬂfﬁ@thﬂﬂhizem:' ﬂétH\FlFami ' 30 mnutes . t he

7.4

m xt ure | %/GI‘OUS Sodl um S t en flltered t hr ough
Starting material: 2,2,2-trifluoro-ethylamine. RT = 3 91 min. MS m/z 493.
Example 16

7R 9aS)-trans- 6-[2- oro-benzo[dlisoxazol-3-y|)-octahydro-pyrido[1.2-

Starting material: 3-(4-methyl-piperazin-1-yl)-propylamine. RT = 3.74 min. MS m/z
551.3.

Example 17
7R 9aS)-trans- 6-[2-(5-Fluoro-benzoldlisoxazol-3-yloctahvdro-pyrido[1,2-

Starting material: 1-amino-pyrrolidine. RT = 3.84 min. MS m/z 480.3

Example 18
7R 9aS)-tran -{6-Azepan-1-vimethyl-pvridin-2-yloxymethyl}-2-(5-fluoro-

benzold]isoxazol-3-vi)-octahvdro-pyrido[1.2-alpyrazine.
Starting material: cycloheptylamine. RT = 3.93 min. MS m/z 493.3.



cellte. Solvent renoval in vacuo followed by flash chromatography of the
sanple afforded the title conpound as a white solid (447 ng; 48%yield).

D agnostic '"H NWR (400 MHz, CDCI3) 3.87 (d, 1 H J = 12.9 Hz), 3.96 (d, 1
H J =12.4 Hz), 4.06 (dd, 1 H J = 10.8 and 5.4 Hz), 4.59 (d, 2H, J = 5.4
Hz), 6.70 (d, 1H, J = 8.8 Hz), 7.17-7.21 (m 1H), 7.42-7.49 (m 2H), 7.59
(dd, 1 H J =8.7 and 2.5 Hz), 7.65 , 1 H J=7.9 H), 8.06 (d, 1 H J =
2.5 Hz); MSmz 395.2 (M+tH). Ste- 4 R 9aS)-trans- Mt hanesui fonic acid

5- (2- benzordl i soxazol - 3-yl - oct ahydr o-

Dyridofl. 2-al -vrazin-7-vlmethoxy)-pvridin-2-vinmethvl ester To a well-stirred
m xture of the title conpound (148EmnpleGg38 mMoi ) of the previous step
(partially dissolved) and triethyl a@#%%_e(o 1 nm, 0.75 nmol) in nethylene
chloride (5 m), __at rrbl ent te_ per a met haneswfon | chloride (40 pl,
0.05 nmol ) was adaedpriansdZ-oenzoldiisoxazol-souliociahydro-0vtidor 1,2 ok bef ore quenchi ng
wi th 10% aqmetbaml sodi um bi carbonate (vmth 20 m of rret hyl ene chl ori de

a]gded% 3 IThe reaj{%btﬂﬂdr@qﬁiﬁétblﬁi-@‘%ﬁneﬁféﬁd q&izegl w4 ?.rrroi?re@ml&mcmo[sfﬂoﬁﬁ? port i ons
of nethyl en extr anhydr ous
sodi um sul f gndgi g’%ﬂ‘% %%e m%%pgéng%%hl\glg% § [?]3“&11;?'9 fstdsat%\??"}"]" "&8npound as a
vi scous oi | disspiyed j5rryeilinet (1649, aracotien heatad 119Gt with tsisingvfor H8 Lhours.uriPher

purificati onquedisepdium Hiteebogse edahetiyfene enbrite(26Gmid obdd) WerdRdded) dne@®t i on mi xture
go?zl ;te'n;‘g[ gnfxtu(e?ﬁs vl@@r@sry slifedN ﬁé\%fugﬁi’:@ ﬁr?argl? B hén r%g%cted with three 100 ml

yl met hoxy) - B@‘?““ﬁf’ﬁm% @%ﬁf)ﬁmg%tﬂ]ﬁ QP'B%'Pﬁdt" ""b?’g@ gégregf'?-.dﬂa"(h@d’% moi , 14.2
my) and an Sajypr Bffetelaeed aericentated i Xagyerd Jani amaethetsomdlir @68 o)1 Fiksh was stirred
in a 2-dr amreniogribhyd @C tHeOkntidte? safiflélr(Silica Afel, €47-€10 Aidrddd mebii CalRBh VARt 1S T enpved

and the resf, i, L0 . h h 0.45 W
Nyl on Acr odi gttl %%%@goﬂw h\F@(ﬁv/’ e%%égdpurlt?l Dkﬁ’@on%‘fsg%égnpl es 20-39
the title c)ﬂﬂi’)@ﬁﬁ'ﬁ%’“%f"é“sﬁl“’epar ed using the general procedure of Exanple
19, Step 5, witH$wkpeea ®at)i on using an HPLC prepartory colum and all with
Waters -37- Symretry (C18, 5 uM 30)@9‘ rrm Fl ow 20 nUm n, 0.1%FA/ CH3CN).
The starting nmate |aI KPR Eale (] ; C n;prl ) 20 (7R

IR ’ ya rpyrazin-7-

9aS) -trans- 2
yl nmet hoxv) - -4-vl)-amne. Starting

materi al : 3-net hTona-wll-stinmmmlxiuam(mz ﬁﬂeaﬁfﬁpcumﬁ(‘ngg rommdVSof the predidub.sBp Exanpl e 21
(7R 9aS) - t r paSaly Bﬁso(vaa)%ﬁmmﬁémw Azl 100 Mhalpratn?el’ﬂmﬁ&c%vlaé getdy2aal pyrazin-7-
yl met hoxv) - Qn\{brléng temperature memznesulftonyl cﬁl Ide %0 mL, Qg mmol) was added. The

reaction was stirred for 12 h before quenching with 10% agueous sodium bicarbonate. The

reaction mixture was extracted with thres 10 ml fresh portions of methylene chloride. The

combined organic extracts were dried (anhydrous sodium sulfate) and concentrated in vacuo.

The oil was purified by flash chromatography to afford the corresponding mesylate. The

product was used in the next step without further purification,

To 5-methyl-2-hydroxynicotinate (0.82 g, 17 mmol) in tetrahydrofuran (50 ml) is
added 0.18 g (6.0 mmol) of sodium hydride (0% in mineral oil). The reaction is heated to

100 °C for 1 h. The mesylate prepared above Is dissolved in 10 mL of tetrahydrofuran and

added to the reaction mixture. The solution was heated (100°C) and stirred for 18 hours. The
reaction was concentrated and filtered with ethyl ether. The separated organic phase was
dried {(anhydrous sodium sulfate) and the solvent was removed in vacuo. Flash
chromatography of the sample afforded the fitle compound (440 mg, 21 % yleld) as a off-
white solid. Diagnostic 'H NMR (400 MHz, CDCls) 1.17-1.25 (m, 1H), 1.29-1.39 (m, 1H), 1.75-
1.80 (m, 1H), 1.85-1.98 {m, 2H), 2.09-2.15 {m, 2H), 2.61-2,69 (m, 1H), 2.80-2.90 (m, 2H),
3.08 (d, 1H, J = 8.8 Hz), 3.20-3.35 (m, 1H), 3.84 (s, 3H), 3.78 (d, 1H, J = 13.3 Hz), 4.12 (dd,
1H, J = 10.4 and 7.4 Hz), 4.27 (dd, 1H, J = 10.4 and 5.4 Hz), 6.72 (dd, 1H, J = 9.7 and 0.8



Starting material: 2-amno-thiazole. RT = 4.15 min. M5 mz 476.2 Exanple 22
(7R 9aSl -trans- F6-(2-Benzofdlisoxazol -3-yl -octahydro-pyridol |

.2-al pvrazin-7- yimethoxv)-purldin-3-vlnethvll-(3-nethyl-isoxazol -5-yl) -
amne. Starting material: 3-nethyl-5-am no-isoxazole. RT = 4.16 mn. M5 mz
474.2 Exanple 23 (7R 9aS)-trans-

f 6- (2-Benzof dl i soxazol - 3-vl -oct ahvdr o- pvrl do[ 1. 2- al pyrazi n-7-

yl met hoxy) - pyri di n- 3-vl nmet hyl | - (3- met I pvridin-4-yl)-amne. Starting
material: 3-nmethyl-4-am no-pyridine. RT = 3.90 min. M5 nlz 484.3 Exanple 24
(7R, WB)-trans-

16-(2-B f t d
(2- Benzof gy ﬁfzm@rl 1|?n ﬂn% (f'as i hl??’ﬁh Iaf Ag B> ﬁ;ga| ﬂé&@%ﬁ. /8.7 and

vi met hoxv) I n- 3 I -( 2H- pvr a amne. Starting
mat eri al : 5% ﬂ)?f'd 76 rﬂ% razol e. = 3.85 min. M mz 473.3 Exanple 25
(71R. W5)-trans- &L

[6-(2- Benzofdlls :

vi met hoxy) - (5 rret hylpvr| di n 2- y|) am ne. Starti ng
material : 5- % oy 843Exarrp|e 26

A2 -Fn&
(7R 9aSl -trans- %(%a ?' s@15‘%2'8E %"T"‘g@?f’a{’fﬁ'?ﬁ-rg’”t{?f’ °é'&°[tﬂﬁ%?p8“rﬂﬁ PaBeYSsal pvr azi n- 7-
yl met hoxv) - ({epi(ea! rTﬂS-B2\?F o\ | tet(ahydrefysapy (39 ol)- 81 OMdetihadrofGnagdutiongefmat er i al :
3- am no- pyr amRhealuntRilimhydridd .7nl) 4.7/ nidl) Zvad Bdlied dropdicdiTdl €. 27he (deRion9aS) - t r ans-

f6- (2- Benzofnq;turggggqgé}, vlgéo%{ h f?fetu?ag\{%{?aﬂ o hﬂﬂé‘hlngg%%'ﬂﬁ’&(: ;Bw.se L N

yl met hoxy) - pvr1 di n-
material : 6-F0tH¢fataleh] AN Fgyeogs sgium WP“’*“‘B A8Er sHiing at pig ?ﬁt?magﬂm@ - 38-
Exanpl e 28 (fotRo mbatss, tHemangse wastiri¢witBantydrbid| sbdiox afatt adtthydn-fiteédthroggho- ovr | dor |

mit gﬂr onélr azi Q:el?ne r%lvamemamnv&% fofitwag Eyfwérm%l% Bﬂtﬁuga %agifm&artheeZQSE f;er ting
oW trans. 1400 SRRy 5p AP sold g7 mf 4 esf%’waﬂ'fw% @Prﬂé& PR oz e 7y
met hoxvl - ovr&&d (@ AH3ET12Peizh Pi9§ (g Y1 1V GIR A i) AR (gl 1HahT ARS argtSefr i) mat er i al :
cycl opropyl -(etHyl a6i He), 6.RI(d=1H3J 88.8rHz) 7. 1MB2 Nt 147487 4spea )| 2530, ( 7R,

9aS) -trans- 146; £ §7BROZOHS 160062801 =Fo\lz), 86 N YA L= Y HindOms miz AERVF azi n- 7-

(M+H).
Step 4
7R 9aS)-trans- anesulfoni acid -(2-benzo[dlisoxazol-3-yl-octahydro-
idof1,2- -7-yimethoxy)-pyridin-2-vi | ester

To a well-stirred mixture of the title compound (148 mg, 0.38 mmol) of the previous
step (partially dissolved) and triethylamine (0.1 mL, 0.75 mmol} in methylene chloride {5 ml),
at ambient temperature, methanesulfonyl chloride (40 ul, 0.05 mmol) was added. The
reaction was then stirred for 1h before quenhching with 10% aquecus sodium bicarbonate
{with 20 ml of methylena chioride added). The reaction mixture was extracted with three 10
ml fresh portions of methylene chloride. The combined organic extracts were dried
{anhydrous sodium sulfate) and concentrated in vacuo to afford the title compound as a
viscous oll. The product was used in the next step without further purification.

Step 5

The general procedure is as follows: A reaction mixture consisting of (7R, 9a8)-
trans-Methanesulfonic  acid  5-(2-benzo[d]isoxazol-3-yl-octahydro-pyride[1,2-alpyrazin-7-
yimethoxy)-pyridin-2-yimethy! ester from the previous step (0.03 mmol, 14.2 mg) and an
appropriate amine (0.12 mmol} in acetonitrile (1 ml) was stirred in a 2-dram vial at 90°C for 12
hours. After cooling, the solvent Is removed and the residue dissolved in 1.8 mL of DMSO and
filitered through 0.45 MM Nylon Acradisc into 12X32 mm HPLC vials for purification.

in Examples 20-3¢ the fitle compounds were prepared using the general procedure of
Example 19, Step 5, with purification using an HPLC prepartory column and all with Waters



yl met hoxv) - pyri di n- 3-vl nmet hyi ) - (2- nor phol i n-4-vl -ethyl)-am ne. Starting
material: 2-(4-norphoino)- ethylamne. RT = 3.88 mn. M5 niz 506.3. Exanple
31 (7R 9aS)-trans- r6-(2-Benzo[dlisoxazol - 3-vl-octahydro-pvridorl

. 2-al pyrazin-7- vlnethoxv)-pyridin-3-v|nethv||-pyrinidin-4-y|-anine.
Starting material: 4-am nopyrimdine. 3.66 mn. M5 mz 471.2. Exanple
32 (7R 9aS)-trans- f6-(2- Benzofdllsoxazol 3-vl -oct ahydro-p)ridorl

. 2-al oyrazin-7- yl met hoxv) - ovr|d i n-33{1 net hvl | -cvel o oropvl-am ne. Starting
naterlal cycl propyl am ne. = 3.88 min M mz 433.2 Exanple 33 (7R
9aS)-trans- r6- (2 Benzofdlisoxazol 3-vl -oct ahydro-ovridorl .2-al pyrazin-7-

vl met hoxv) hvl | -(6 h-pyridin-3-vl)-amne. Starting

mat eri al : %ﬁ'ﬁlﬁkrﬁ@f %X'ﬂrrgaoﬁ%sop'?’ﬂ‘l %?"Irﬁrg& mH%(nIO.g‘_%g‘gAl ' NWW‘W‘?‘aExanpl e 34
(7R 9aS) -i¢ indicaded for each example:

r 6- (2- Benzof dl i soxazol - 3-vl - oct ahygy, 4 dor | . 2-al ovrazin-7-
vl met hoxy) - pyri di n- 3VI nmet hyI I - Zp_)%%%qdl n- | -vl-et hyI -am ne. Starting
mat eri al : 1-(2 Rar-r-o¥aSARS gazol-3zy-ggahiyd yRzi’: Exanpl e
35 (7R 9a ldin- -yimethyl)- 3-meth I-r xazol-4-yl}-amine.

2- Benzof dl i sox I - L pan- vl) -

pyridi n-2-vl oxyne I@%%rgg?ﬁet@%%w)/sam %‘é&g Z’IZQE\W ﬁé""z t4rab|’t| ng material :
1- net hyl honopi perazl ne. RT = 3.88 fxempla®l 1z 490.3. Exanple 36 (7R

9as) -tms- r6- ((?R,Ben@ﬁ $ 0X 30 BehzfHisO AL QaiMFd fAdct Po-BlopdriAZ N- 7-
yl met hoxy) - | n- 3- t“.m t et rahvdro- uran-2-vlmethvi)-am ne. Starting
materi al : ZPE an. RT = 3.89 nin. MS mz 477.2. -309-

Exanpl e 37 (7RSIM)mawrth-ah'@w(@aBMB'ﬁFdHﬁmeMSh‘-/2347§6I2 oct ahvdr o- pvri dof 1

2-a] gyrazin-7- ylmethoxv)-pvridi n-% ﬂ;@yl}(l phenyl ethyl)-amne Starting
material: 1-ph I I S X

9aSl -trans-f 642 RIS s exeraopae ':‘;‘-
vl met hox v )yinalieba : ating] - ani ne Start | ng rraterl al :

3-pyri dyl - met tﬁmgnﬁateruﬁsrmahyﬂéémIoIswaaz.e REX 2B i, 39 miz 474.2

Example 23
7R Y9a8)-trans- 6-(2-Benzo[d)isoxazol-3-yl-octahydro-pyrido[1,2-a zin-7-
methoxy)-pyridin-3-yimethyll-(3-methyl- in-4-yh}-amine,
Starting material: 3-methyi-4-amino-pyridine. RT = 3.90 min. MS m/z 484.3
Example 24
R 9aS)-trans- 6-(2-Benzo[d]i zol-3-vi-octahydro-pyridof1,2-alpyrazin-7-
ethoxy)-pyridin-3-yimethvl]-(5-methyl-2H-pyrazol-3-vl}-amine
Starting material: 5-methyl-3-amino-pyrazole. RT = 3.85 min. MS m/z 473.3
Example 25
- - 6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-alpyrazin-7-
imethox in-3-vimethvl]-(5-methvl-pyridin-2-yl}-amine.
Starting material: 5-methyl-2-amino-pyridine. RT = 4.18 min. MS m/z 484.3
Example 26
7R SaS)-trans- -(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido[1.2-a Zin-7-
etho ridin-3-yimethwi}-(1H-pyrazoi-3- in
Starting materlal: 3-amino-pyrazole, RT = 3.35 min. MS m/z 459.2.
Example 27

methox ridin-3-vimethyl]-{6-methyl-pyridin-2-vl}-amine.
Starting material: 6-methyl-2-amino-pyridine, RT = 3.86 min. MS m/z 484.3



(7R 9aS)-trans-f6-(2-Benzofdlisoxazol - 3-yl - oct ahvdr o- ovri dof | 2-al pvrazi n-7-
yl met hoxv) - pyridin-3-vinethyll-pvrid in-3-vl-amne Starting materi al :
3-pyridyl -nethylam ne: HPLC prep colum. Ms miz 471.1 (M+l). Exanple 40
(7R 9aS)-trans- f6-(2-Benzofdlisoxazol -3-vl-octahvdro-pvri dof

1. 2-al pvrazin-7- yf nmethoxy)-pvridin-2-ylnmethyll-th | azol-2-vl-anf ne. tSepl
(7R 9aS)-trans-f

2- benzof dl i soxazol - 3-vl | - oct ahvdr o- p#8i do- 1. 2- al oyrazi n-7-vl | - met hanol

(Cct ahydr o- qul nazol i n-3-yl } met hanol (5.42 g, 26.2 mmol),

1, 8-di azobi cycl o[ 5. 4. 0] - undec-7-ene (12.9 m, 85 mol), and

3-chl oro-benzo[ d] i soxazol e (5.54 3%. nmml) were dissolved in pyridine
(16 m), and then heated (1100 mn ring for 18 hours 10% aqueous
sodi um bi car bondBe_afadl4ra {6i4@-Benzbldlisoxazold iy plt Bylpyrrin7added, and
the mxt uwmzwmﬁh&a&ﬁymw%momﬁehﬂﬁ <4 &-extract ed
W th threeS%QO anSnBQH FLE of fresh nethylene chloride. The conbi ned
organic extrac{s were dried (anhydrous sodium sulfate) and concentrated in
vacuo to an anorphous solid (4. 88 gpmelephsh chronatography of the entire
sanple (silica (B - dns : anes iz dirb- agiv@t hyl ene

chl ori de “ﬁmﬁéﬂLﬂFmgkgﬁFﬁﬁi%i%ﬁ -;;#W%HMJJ e conpound (3 46-Q 43% vyi el d)
as an anor phous
9a$1l-trans-6 (ZS@EWZ’B?tﬁla B&’B‘Fetﬁ ‘W" ETaﬁ\?gF‘B‘ éﬂﬂrr'fa&ﬂ% al pyr azi n- 7-

yl met hoxy) - pyr|d|ne 2- carboxyllc d@@ﬂgﬂﬁﬂhyl ester To a solution of the

title conpound @k, t hes 5. o ol bt 2-a®vrazin-7-

met hyl - 2-h drg ' ] _.2 of: o) yl azodi car boxyl at e
(2.7 M, 1770 ’ % 4. 46 17.0 nmol ) were
conbi ned i n tet$‘§ﬁW%§?’l§F&1ﬁ4T%h%P)'ethmne BB F 3o avin. \%&mhéﬁ‘i%d (500 and

stirred for 18 hours. 10@6aqueous sﬁdmua1b|carbonate and nmet hyl ene chl ori de
(100 m of each e 3 1 i Slwabibbred. The
aqueous phase W ) T fresh

met hyl ene e 2 peefiB®-gani ¢ extracts were, in turn,
sequentially exStaaﬂngrmiertm u-lamlnhbyamldamlm =s3msimim Mwragke.de and 10% aqueous

sodi um bi carbonat e. The separat ed phase was dried (anhydrous sodi um
sul fate) and thg soI GUQ. Fl 9phy of the
sanpl e af f orded S I el U e S e b ' sol i d.

Di agnost i c ylmethd) g cogbpranine?1-1..29 (m 1H), 1 40 1.79 (m 2H),
1.95-1.99 (m %rtmg%nﬂ&rta?cﬁ%mﬁﬂ%mlﬂd"kT 388 A, UsAiz4se2 2H), 2.50-2.60 (m 1

=
Q.

H, 2.80-3.02 (m 2H), 3.20-3 (r:EQa , 3.87 (d, 1 H J = 12.5 Hz), 3.92
(s, 3H), 3.97 (d, 1H, J—117Hz), =4. 29 gam 1H), 4.20-4.31 (m 1H),
6. 89 (7R, __9aS)-trans- ___[6-(2-Benzold]isoxazol-3-yi-octahydro-pyrido[1.2-alpyrazin-7-
metho; idin-3-vimethyl]-(8- oxy-pyridin-3-yl
Starting material: 6-methoxy-2-amino-pyridine. RT = 3.99 min, MS m/z 500.3
Example 34

(TR, 9aS)-trans- [6-(2-Benzo[dlisoxazol-3-yl-octahvdro-pyrido[1.2-alpyrazin-7-

yimethoxy)-pyridin-3-vimethyl}-(2-pyrrolidin-1-vi-ethy}-amine.
Starting material: 1-(2-pyrrolidino}-ethylamine RT = 3.89 min. MS m/z 4980.3.
) 35

pyridin-2-yloxymethvl]-octahydro-pyrido[1.2-a]pyrazine.
Starting material; 1-methylhomopiperazine. RT = 3.88 min. MS m/z 490.3.

Example 36
7 9a8)-frans- 6-(2-Benzo[dlisoxazol-3-vl-octahydro-pyrido[1,2-a]pyrazin-7-
Imethoxy)-pyridin-3- thyl]-{tetrahydro-furan-2-yimethvl}-amine.

Starting material: 2-(@aminomethyl)-tetrahydrofuran. RT = 3.89 min. MS m/z 477.2.



(dd, 1H, J = 7.1 and 2.5 Hz), 7.17-7.21 (m 1H), 7.40-7.52 (m 2H),
7.61-7.68 (m 3H); C13 NMR 52.9, 60.9,110.8, 115.5, 119.2, 121.9, 122.9,
130.1, 139.4, 145.5, 164.3. Steo 3 (7R 9aS)-trans-r6-(2-Benzol dl

i soxazol - 3-vl -oct ahvdro-ovridorl .2-a]pvrazin-7-

vl met hoxv) -ovridi n-2-vll-methanol To a well stirred, |ee bath-chilled

partial solution of the title conpound of the previous step (2.76 g, 6.54
mmol) In tetrahydrofuran (30 m), a 1,OMtetrahydrofuran solution of |ithium
al um num hydride (7.0 m, 7.0 mmol) was added dropw se. The reaction m xture
was stirred at OC for 1 hour before quenching by cautious dropw se addition
(at 0C) of a total of I mM 1 N aqueous sodi um hydroxide. After stirring at
anbi ent tenperature for 30 m nut es Exdnife 371 Xt ure was dried wth anhydrous
sodium sul fate & ag,{,' l-togtahvﬁu% 112raerg;p I, in vacuo

af forded an 0|I tide
conpound as¥Y&a* : . plipny-eth el d) D| agnostl c "H NWVR (400 MHz,
CDCl 3) 1.15-1. 253térmgn1at¢;ial 1-;1h94ﬁetmy|€mmé MSrﬂ!H}SS 1UAM80- 2. 05 (m 3H), 2.20-2.40
(m 2H), 2.51-2.60 (m 1H), 2933&@ 2H) 313315(m1H) 3.39-3.42
(m 2H), 3.87 ( 1H, J : 9 J—L[?1_ 406411
(m 1 H, 4.20-4 : 1H J=
7.9 Hz), 6Yimethey-ovidig-B-vimethyiFovidingryimettyl-ampine; 23 (m 1 H), 7.42-7.55 (m 3H),
7.65 (d, 1 H J starfhg3natéryl; 3-ftidd-mbiMRnilte. @S mf485.1 (40).6, 64. 1, 109.5, 110.8,
113.1, 122.1, 122.7, 129.9, 139.6, glfidiea Steo 4 (7R

9as) - trans- Met hanesul f0| - enzordl [ soxazol 3-v] - oct ahvdro-
Dvridorl 2-al pyr i reth TR dofl-a
m xture of timethex - idh aineS 2 mol ) of t he previous step
(partially di ssoéw%)ma@dﬂd &ﬁynasn hwhammeuéﬂc&&daiumnﬁw@ﬁ/zmi M+n et hyl ene
chloride (20 m), at anbient tenper nmet hanesul fonyl chloride (0.45
m., 5.7 mol) was added. The reactro‘n‘Lwas stlrred for 3h at rt _before
quenching with “7-a A HIRIS s o irieyBegrildiFeax AlRvaro-pyH dpvreZindy hy| ene
chl ori de adgdmg i AEOb .-;;.w- extracted W|th three 10 ml fresh
portions of nethyl ene chI ori de The &§eipi ned organic extracts were dried
(anhydrous sodi concentr ep in.vacuo to afford the tide
conpound as a vi ALY oci ey R0 pAR-H8e

TS0 1 - éd in the next
st ep wit houtethenot her purlflcatlon Dlagnostlc 'HNIVR(4OO MHz, CDCI3) 5.15

ppm -41- SteD Sotametoaindomiteltiehaiol I(6.2L &g 262 Mmxd)HiA B- d&ﬁcﬁbﬁ:mﬂd[an of the
mesyl ate ti g ?Q@@H?g\l g5 Jl)h&dpj-c%}o%ldr?zoﬁs%i? ng??ﬁ mlmmcﬂjﬂw my) and an

appropriate am ne I 'n acetoni t stirred In a
2-dram vi al d'é‘t""’%@‘(?yf’ﬁ'?e @Q §r¢ themheated HEE) Wl stimipe f%’on@Hfs i ¥% emoved and

t he resi due aqueous sodium bicarbonate and methylene chloride (250 ml of each) were added, and the
mixture was vigorously stirred. The agueous phase was then re-extracted with three 100 ml
portions of fresh methylene chloride. The combined organic exiracts were dried {anhydrous
sodium sulfate) and concentrated in vacuo to an amorphous solid (4.88 g). Flash
chromatography of the entire sample (silica gel, 47-61 micron mesh; elution with
methanol/methylene chloride = 8.94 in volume) afforded the title compound (3.46 g, 43%

yield) as an amorphous solid. MS m/z 306 (M+1).
Step 2

yimethoxy)-pyridine-2-carboxylic acid methyl ester
To a solution of the title compound of the previous step (4.07 g, 14.18 mmol), 6-

methyl-2-hydroxypiccolinate (3.25 g, 21.3 mmol), diethylazodicarboxylate (2.7 ml, 17.0 mmol),
and triphenylphosphine (4.46 g, 17.0 mmol) were combined in tetrahydrofuran (50 ml). The
solution was heated (50°C) and stirred for 18 hours. 10% aqueous sodium bicarbonate and
methylene chloride (100 ml of each) were added, and the mixture was vigorously stirred. The
aqueous phase was then re-extracted with three 50 mi portions of fresh methylene chioride.



dissolved in 1.8 nL of DMSO and filitered through 0.45 MM Nyl on Acrodisc
Into 12X32 mm HPLC vials for purification. In Exanples 41-52 the title
conpounds were prepared using the general procedure of Exanple 40, Step 5,
with Waters Symmetry (C18, 5 uM 30X150 mm Flow 20 nL/mn, 0.1

YIFA/ CH3CN). The starting nmaterial |Is Indicated for each exanpl e: Exanple 41
OR 9aS)-trans- 16-(2-Benzofdlisoxazol - 3-vl-octehvdro-pyridofl.2-al pyrazin-7-
vl met hoxv)-pvridin-2-yl methvll-thi aztt-2-vl-anmine. Starti ng material:

2-am no-thiazole and the nesylate fromStep 4. RT = 8.50 min. M nmz 476.2
Exanpl e 42 (7R 9a$)-trans-

16- (2- Benz ok} Lapined Shani e‘:(tl‘ac@ %I@hb{ ‘EUrrp séﬁ\ﬂéﬂtigﬂfe agte% bﬁﬁnSbuZ sodiu

vi met hoxy) - pv 3-me vr| S arti ng

mat eri al : l?'é“{‘r?"ﬁdS 8 %?%FW@”SW&' %‘“ﬁ’"‘%{?? el\?Spar?? E?a‘?‘ﬁﬁld@e 43 ( 7R

9as) - t r ans- {dnbydras BEiVNRIER) srshtberssivers wys remeMet IVERUS- r)'aw cimetograplly phvazi n- 7-

yi met hoxy) - irseeiplé sfforied the DRicBybdund (3:39,156% lyleld}hsPWiestnd. Dikgivdsti) 'HMMRNE. Starting

et (e;i;” 9a§,§‘ B oo B RL2RN A9 Bt 7B 20180100 (o, 1 M2 Bl 2o, Bxanple

(6- ( 2- BenzofdPi 3382’2&53'? 280060 (o 1Hh ¢ AP-39% (7 2hb P 22345 Fh 38Ry 1M, J =
yl met hoxy) - D6t B92(s)3H X aT\¢.|1H( &= T Hz)l 4. 183%39dmntH)- 4204.3nfmn#H), 6.8 art i ng

materi al : Sq@ptiyl = 2+ ol TBHHYL 70 N, 1HRT7.40-152G@, #A)7 61z 384133 Exanpl e 45

(7R 9aS)-tr, 10
16- (2- Benzof 0 2oxarol 04 UPSotPanE P29 U % MRS n- 7-

yl met hoxv) - pvr|d|n 2- Vi rrethvll-(l H- zoI 3 vil-am ne. Startlng mat eri al :
7R pairang +f: AL Z aliydm RRIyBRN-PAS) - t r ans-
-Mbthg,at ahvdro Dvrl dofI 2- aI pvra2| n-7- th oxy) _pyrid
I n-2-vi met hyl '

- | Nz 2¢

6- met hyl - 2- ani noj-l?’p I rredqx{?F \-Chj ed%rh)al salmog%frﬁé fﬂl& ;%ur@ c}@\ep v:ous e 47 (7R
9aS) - trans- S{B{q75- 98%?&'6’{‘31) Ip lerygraiuan (39 Mo {- %!PHF’UWWFGPGEJ‘F‘!°29%'FW a2| n-7-

yi met hoxv) - piumindin hyddides {710abi A0 dhmplywaschdded-dpwike. dftie neactioBindutdre wap stimdder i al :

2- ami No- Py igflheBor 1 Rur Gerée qiéndhing by Mandth droghvida-addition Bt 8489 bt t48 of 1 mi N
aqueous sodium hydroxide. After stirring at ambient temperature for 30 minutes, the mixture
was dried with anhydrous sodium sulfate and then filtered through celite. Solvent removal in
vacuo afforded an oil. Flash chromatography of the sample afforded the fitle compound as a
white solid (2.05 g; 50% yleld). Diagnostic 'H NMR (400 MHz, CDCls) 1.15-1.25 {m, 1H),
1.40-1.60 {m, 1H), 1.80-2.05 (m, 3H), 2.20-2.40 (m, 2H), 2.51-2.60 (m, 1H}, 2.93-3.05 (m,
2H), 3.13-3.15 (m, 1H), 3.39-3.42 (m, 2H), 3.87 (d, 1H, J = 12.9 Hz), 3.98 (d, 1H, J = 121
Hz), 4.08-4.11 (m, 1H), 4.20-4.24 (m, 1H), 462 (d, 2H, J = 5.4 Hz), 6,59 (d, 1H, J = 7.9 Hz},
6.76 (d, 1H, J = 7.0 Hz), 7.17-7.23 (m, 1H), 7.42-7.55 (m, 3H), 7.65 (d, 1H, J = 8.3 Hz); C13
NMR 26.8, 58.5, 60.8, 64.1, 109.5, 110.8, 113.1, 122.1, 122.7, 129.9, 139.5, 164.2,

f 6- (2- Benzo

Step 4
(IR, 9aS)-trans-Methanesulfonic _acld _ 8-(2-benzo[d]isoxazol-3-vi-octahydro-
idof1.2- azin-7-yimetho idin-2- er

To a well-stirred mixiure of the title compound (2.05 g, 5.2 mmol) of the previous step
(partially dissolved) and triethylamine (1.09 mL, 7.90 mmol) in methylene chloride (20 ml), at
amblent temperature, methanesulfonyl chloride (0.45 mL, 5.7 mmol) was added. The reaction
was stirred for 3h at rt bafore quenching with 10% aqueous sodium bicarbonate (with 20 ml of
methylene chloride added). The reaction mixture was extracted with three 10 mi fresh
portions of methylene chloride. The combined organic extracts were dried (anhydrous
sodium sulfate) and concentrated in vacuo to afford the title compound as a viscous oil
(2.21g, 90%). The product was used in the next step without further purification. Diagnostic
H NMR (400 MHz, CDCl) 5.15 ppm.



(7R 9aS)-trans-

[ 6- (2- Benzof dl i soxazol - 3-yl -octej | ydro-pvridofl 2-al pvrazin-7-

Yl met hoxy) - pvri di n-2-vl net hvl | -cvcl opropvl methvl -am ne Starting material :
am nonet hyl - cycl copropane. RT = 8.65 min. M5 niz 447.3 Exanple 49 (7R

9aS) -trans- F6-(2-Benzofdlisoxazol -3-yl -octahvdro-pvridofl 2-al pvrazin-7-

Yl met hoxv) - pyri di n- 2- vl net hyl | -(2-m)r_€£__oi i n-4-vl-ethvi)-amlne Starting
mat eri al : 2- (4- nor phol i no) et hyi am ne. = 8.17 min. M5 mlz 506.3. Exanple
50 77R 9Wtr ans-

f 6- (2- Benzof dl i soxazol - 3-yl - oct ahvdr o- pyri dof | 2-al pyrazi n-7-

Yl met hoxv) -pvrld in-2-ylnmethyll-pvrigpd#in-4-vl-amne Starting material:

4- am no-pyrazine. RT = 8.40 mn. NS g:z 471 2. Exanple 51 (7R 9Wtrans-
F6- ( 2- Benzof dl i soxazol - 3-vl -octa fl2-al pvrazin-7-

1met hoxv) - pyr i di rea@ion Imixidré gbrisisiing- ahthet rhes)late-tily conshond frén thermreinus Skepr t | ng
mt o al s TR 2 igh Bhd ' ddloblbhd EimindD. 2 rfindifin Bbaont¥E (11 walllimda  Exampl e
f 6- ( 2- BenZBRF4ras XL #1982 for e buks dfte-oinedbe polvest isveraevph and thp refidipoxy) ;
pyri di n- 2-aidsoméciyil1 &.wbirmﬂnsmllam fliterda- tRiolyH 0.450AMNRdonItchddisc o NEXI2mirall
2pyrrollq_"-_;|% %@fé [% = 8.16 mn. M5 mz 490.3 Exanple 53 (7R
9aS)-trans-f \? €Nnzo d’?lsoxazol 3-vl -oct ahvdr o- pvri dof | . 2- aldpyra2| n-7-
yi met hoxy) - pvr i '8 Exampisdi+52 the\ifle camperrnsy wergprepareduging the general procadure of

( Cct ahydr cExamipleas0) Istep- 53 -with ) Waters F'symenetry C12 50w, 20X ZB50nm, Flow 20 mL/min,

1, 8-di azo and

3-chl oro- Edeﬁ)é?[lbg#!?sgo azo?tgm'?%ﬁ%%na%ﬁ@%d‘%réqcy egag?@mdu ssol ved in pyridine
(1(1 m), and then heat ed (1100) \Aﬁ&ﬁﬂ&—"url ng for 18 hours. 10% aqueous
sodi um bi car bonare agu$red .‘ PEh v :

t he mxtu v e aqueous phase Was then re-extracted
with thre e ahiin: l k - plezon 2 mlIQt hyl ene chloride. The conbined

organi ¢ ext ract%artimeatamate%amimmw?)a@d thg depsviate Jigrr e - BRGE 88haimtrated in
vacuo to amsamyglaous solid (4.88 g). Flash chromatography of the entire
sampl e (silica gel, 47-61 mcron oelution with nethanol/nmethyl ene
chloride = 6.94 in voI unme) afforde ' fas) - trans [ 2-benzo| d] | soxazol -43-
3-yl)-octahydr o = o] {8A2-Banzoldlisoxarol-3y-ociahiydro-pyrigloli 2-ajpvrazibeks i el d) as
an amrphwﬁ@:ﬂmﬂmﬁwﬂ anigp! uti on of

2- chl or o- 5- (Chlé%arPng mglgrla? Q—%rmllng: pgledlr'{eoR'?SBQB m:l'n Mg‘m? 1@4 n 3k of dry
Example 43
iR 9aS)-frans- 6-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido[1,2-alpyrazin-7-
imethoxy}-pyridin-2-yvimethyl}-(5-methyl-2H-| ol-3-yl)-amine.
Starting material: 5-methyl-2-amino-pyrazole. RT = 8.56 min. MS m/z 473.3.
Example 44
7R 9aS)-trans- 6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1.2 zZin-7-
Imethoxy)-pyridin-2-vimethyll-(5-methyl-pyridin-2-vi)-amin
Starting material: 5-methyl-2-amino-pyridine:. RT = 8.66 min. MS m/z 484.3
Example 45

yimethoxy)-pyridin-2-yimethyl}-(1H-pyrazol-3-vl}-amine.
Starting materlal: 3-amino-pyrazole. RT = 8.60 min. MS m/z 459.2.

Example 46
7R S)-frans- 6-(2-Benzoldlisoxazol-3-vl-octahydro-pyrido[1,2-alpyrazin-7-

Starting material; 6-methyl-2-amino-pyridine. RT =8.75 min. S m/z 484.3.



acetonitrile is added 0.36 nL (3.46 nmmoi) of diethylamne followed by 240 ng
(1.73 mmol ) of potassium carbonate. The reaction |Is heated at 80 C for 20
h. After cooling, the reaction mxture is quenched with 5 nL of water,
extracted three-tinmes with nethyl ene chloride, and dried over sodium

sul fate. Concentration of the solvent provided an oil which was purified by
silica gel chromatography to provide 290 ng (85% yield) of

1- (6-Chl oro-pyridin-3-yinethyl)- diethylamne. D agnhostic 1H NVR (400 MHz,
CDClI3) 1.01-1.15 (m 6H), 2.35-2.50 (nf 4H), 3.45-3.65 (m 2H), 7.30 (d, 1
H J =83H), 831 (d, 1H, J = 2.1 Hz); M5 199.2 (M:tH). To

(7R 9aS)-trans-[ 2- benzo[ d] i soxazol - 3-yl ) oct ahydro- pyri do-1, 2-a] pyrazin-7-yl]
- methanol (336 ng, 1.17 nmml) is agdade Nl of tetrahydrofuran followed by
1.46 nL of a 1.0 M sgl I. E)taz lsuxmo rt but oxi de Th reactlon s
heated for 30 mif 6° STo-py It A et hyl ami ne
(290 ng, 1.4€= 5 : : ATERe, heated to reI ux for 2h and
quenched with 5 ﬁtartndmatartaerz-ammdyrﬂm RAcBad mid. t RSweidrgkene chloride. The
organic layer is dried of sodium s@xgﬂ|@4 concentrated, and the resultant
sol i de purlfledﬂy S| 2, gel chronat oqr ap to provide the t|tIe conpound
08 n.g (22% yl el d¥- "-' v zrie ! dJL-l_-_.:r.: rido[ 14278 '.Lt 1B 2 29, 2’

36. 3, 46.6, YWEthgxy}-ay y i nine.
122.4,122.5, 127. Qtaﬂlﬁﬁmileria&énﬁln@nettﬂd‘kﬁcl&pmﬁéfa& .= 6ldsInid, M HdaBs MB iz 405. 4
(Mtl). Exanple 54 (7R 9aS)-trans- ZJEL&?JLG(.% Benzor dI

| soxazol - 3- yI oct.ahvd ?vrldo I

2- chI or o- 5- fﬂh" XY PEE et @mp ple) In 10 nL of dry
acetonitrile is addiﬁ@lméier&Bz mmo(phamébetﬁyﬁh{ﬂe Rf = 8.5 mid- Rgdiroeopspyrrol | di ne
followed by 858 ng (6.2 mmol) of p&@@um carbonate. The reaction Is
heated at 80 Cf 2h, Aftesr | i.nq, e 'reactlon mix_ ure |I's guenched W th
xET et tF iamaa nd dried

20 mL of water, @
over sodi umyng yrindin-4eykanmitee sol vent provi ded an oi | which was

purified by sili Sﬁrtiﬁ@ﬂnaté‘rl&f m@gfr&mbmﬁﬂwﬁvw@mﬁaﬂm (68%yield) of

(S)-1-(6-Cnl oro- pyr|d|n3ylnethyl g1olld|n30l D agnostic C13 NWR
(100 MHz, CDCIs) 35 1, 52.5, 56. 71.4,124.2,133.4,139. 6, 149. 9,

150. 4: NS 213, 2 [6- (2 Benzo[djisoxazol-3-yl-octahydro-pyridof1.2-alpyrazin-7-

(7R, 9aS) t r aime 2 (8 v i ey dr o- pyr | do- 1, 2- a] pyrazin-7-yl

] - met hanol (1935amngxﬂat€r%| m!hbxymraﬁﬂarpﬁfémaw%a‘ém Ms me%edm| e 53 i s added
2.5 mL of tetrahydrofuran foIIovveq_:l: of a 1.0 M solution of

pot assi um t ert but oxXi de The react |"5T£{ql—slheat ed for 30 mn. at 50C and
(S) - 1- (6- Chl or 0- BPei-a#s rRgnzeldlisoxgzal-3 : G-algyrezin?66 mmol ) s
added. The imettbi M-efhd)-anflibe and quenched with 5 nL of

wat er, and XtraQﬁa@ﬁbM&t&rl&&?&r?&wdlrﬁl%ﬁnylﬁrﬂh&kh‘d% 46 e MY RI2idos | ayer |Is dried of
sodi um sul fate, -44- concentrated the resultant solide purified by

silica gel chromat ography to provi itle
(7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-alpyrazin-7-

Imethox ridin-3-yimethyl]-diethyl-amine
Step1
{Octahydro-guinazolin-3-yl}-methanol (5.42 g, 26.2 mmol), 1,8-dlazobicycic[5.4.0]-
undec-7-ene (12.9 ml, 86 mmol), and 3-chloro-henzo[d)isoxazole (5.54 g, 32.3 mmol) were
dissolved in pyridine (16 mi), and then heated (110°C) with stimring for 18 hours., 10%
aqueous sodium bicarbonate and methylene chloride (250 ml of each) were added, and the

mixture was vigorously stirred. The aqueous phase was then re-extracted with three 100 ml
portions of fresh methylene chloride. The combined organic extracts were dried (anhydrous
sodium sulfate) and concentrated /n vacuo to an amorphous solid (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 (7R,9aS)-trans-[2-benzo[d]isoxazol-



conmpound 52 ng (17 %yield). D agnostic C13 NWVR (100 MHz, CDCI 3) 27.1, 29.1,
35.1, 48.4, 52.4, 53.9, 54.4, 56.9, 59.0, 60.3, 62.8, 68.9, 71.3, 110.7,
111.0, 116.3, 122.3, 122.5, 126.9, 129.7, 139.9, 146.8, 161.2, 163. 4,
164.1. M5 nlz 464.5 (Mtl). 5 Exanple 55 (7R 9aS)-trans-|

-f6-(2-Benzofdl i soxazol - 3-vl - oct ahvdr o- pvri dof 1.2-al pyrazin-7- vyl

met hoxy) -pyrid in-3-ylnmethyll-pyrrol id in-3-o0l To a solution of

2-chl oro-5- (chl oronet hyl ) pyri di ne (1."b'"g, 6.3 mole) in 10 nL of dry
acetonitrile is added 1.05 nL (12.6 mml) of (R)-3-hydroxy-pyrrolidine

foll owed by 858 ng 10 (6 2 mmol ) of potassium carbonate. The reaction is
heat ed at 8Q.ySudPidrebyriddM 36 3C enched with
20 mL of wat %IZ:O g{i} B g ¥r§£§9ﬂ|}@a\ﬁ/\ﬂ&‘ﬁ} GErrgf %}l%@&nﬂe@)é&%ﬁgﬁo hguéand dri ed
over sodi um sull\’I e. }éntratlon of the solvent provided an oil which was
purified by sil iR gulionah2shiere-sdphlamethylpyigine (028, 1.7 oBndlg) hAMLATivel d) of

(R -1-(6- Chlaamanlepyaddeld M3Bmly (3098 tmimol) pf diyading ebllswed bpb4o by @gmmsbl 66 C13 NWVR

(100 Mz, im 3abdnated 3he reaction &-heatadat 80 °C for 20 h. A er ling, tha reaction

63.0,71.4,1 2 133.
(7R 9aS) - tré{'ﬁ‘g"rd[ 'ﬁq‘b‘a@%@égﬂ; ?Q%)?(Z%?r ?‘?r%“)d By Wd“% W 'ch’h’f”df Aflpyr azin- 7-yl
] - met hanol dfeti@ger peflumosuiige. nerptontrdioref dresdventprovideSpe pll whichavaa pypsified 153 | s added
2.5 mL of imargalebimaloprashy té provicumal ngy(ssde ﬁéd)rﬂtwé Cﬁor&—pﬁldMﬁjﬂ{eﬂ'@lb on of

t t f ' t,,50C and
(R -1 (6 ol AR befes MR OB ool FBL B8 B2 g 8230 (0 65 o )

I s added. Tﬁé%gs%{'l? T?OS(dl'?é'a‘f eﬁi f e?%l(?n? 572 b'PF'aM§1 Hbd wth 5 nm of
wat er, and extr att ed (7 .9:49)>-hesRteprelliskizordiectaitin-poidgd Palpytagy-@sil-i s dri ed of

soldi uhm sul f efBanol (BIBEE ALY Akndllis aadaelehm«aft&eaawmf@mfombas%ﬁ&uﬁtégked |b3d1) silica

gel chromat e

D agnostic %Bméfg g‘ﬁrﬁlljzrﬂﬁé% A%%rﬁ‘in 19%%%%}%4@ rggg({fam{gé 4, 53.9,

54.4, 56.9, CHgopyidiss-vimetydigihyigmminey (29, ngg 1.46 Moh is pededy Thejgpluton 525 3 122, 5,

126.9, 25 h&ed7p 1% for, AMénd3queBhewihcB mil, of Bdted .and/Bxtratted 48 mBthyldie1) . Exanpl e

g|6 (7R 9a|S) ohidridé) SThé ofganiéVagdr ischinBa b sodmn{@tféié/borfayﬁtm@u rhnath\élr&isnémfgoml) 2- benzof
i soxazo a s

- chl or o- 5- gurﬁ%d by0 %ﬁcg R&éfj h?orPaYoaraﬁlg (l)dr % qheD %Ieacan J 28 QH{! Jle%?

acetonitril '39@3‘%‘9 MNYR( M"zrrFrB‘F@ 18)9 %@e?qullaﬁé--‘}%ﬁdf‘ e 8r $4cfe 5401 I ovved by

572 ng (4. 189.0080k)68.9010g011a8s] 16/ t2akbIGRALET.7, NS, e00 46R, B3 Hext.ed at 80C

for 3 h. Af4g2 GRGhA A4 (MH. reaction mxture is quenched with 5 nL of

wat er, extracted three-tines with ﬁt h%I%ne chloride, and dried over sodi um

sulfate Concentration of the solv Vi ded an oi | WhICh was purlfled by
silica gel chronéfogras g6- B2 enzpldlisgnazel gyridol1.g

1-(6-Chl oroﬂwwﬂmo_hﬁailzetldl ne. D| gnostlc H NI\/R (400 MHz,
CDCl 3) 2. 06 2. 14To(a{@oluﬁd?|)af2%h|3r§5§éhboroﬂ1'éhw5yﬂdin3 (1 {?)z,mmo?eﬁﬁo(n%. of%k‘) 7.27 (d,

HJ = EHQPM a&degq%’s m]LI_{"[z mmoﬁ o? (S}a-gl gydroxy—pyrrol}dlne%ollowed by’ 85&r 2.5

Hz); MS 183
(6.2 mmol) of potasslum carbonate. The reaction is heated at 80 °C for 2h. After cooling, the
reaction mixture s quenched with 20 mL of water, extracted three-times with methylene

chloride, and dried over sodium sulfate. Concentration of the solvent provided an oil which
was purified by silica gel chromatography to provide 900 mg (68% yield) of (S}-1-(6-Chloro-
pyridin-3-yimethyl)-pyrrolidin-3-ol. Diagnostic C** NMR (100 MHz, CDCls) 35.1, 52.5, 56.7,
63.0, 71.4, 124.2, 133.4, 139,86, 149.9, 150.4; MS 213.2 (M+H).

To (7R,9aS)-trans-[2-benzoldlisoxazol-3-yl}-octahydro-pyrido-1,2-alpyrazin-7-yil-
methanol (193 mg, 0.87 mmol) prepared as in Step 1, example 53 is added 2.5 mL of
tetrahydrofuran followed by 0.66 mL of a 1.0 M solution of potassium fertbutoxide. The
reaction is heated for 30 min. at 50°C and (S)-1-(6-Chloro-pyridin-3-ylmethyl)-pyrrolidin-3-of
{140 mg, 0.66 mmol) is added. The solution is heated to relux for 2h and quenched with 5 mL
of water, and extracted with methylene chloride. The organic layer is dried of sodium sulfate,



-45- To

(7R, 9aS) -trans-[ 2- benzo[ d] i soxazol - 3-yl ) -oct ahydr o- pyri do-1, 2-a] pyrazi n-7-yl
] methanol (255 ng, 0.88 mmol) prepared as In Step 1, exanple 53 is added
2.5 nL of tetrahydrofuran followed by 1.10 nL of a 1.0 M sol uti on of
potassium tertbutoxide. The reaction is heated for 30 mn. at 50 C and

1- (6-Chl oro-pyrldin-3-ylnethyl)-azetidine (200 ng, 1.10 nmol) is added. The
solution is heated to relux for 5h and qaenched with 5 nL of water, and
extracted with nethylene chloride. The organic layer is dried of sodium

sul fate, concentrated, and the resultant solide purified by silica gel
chromat ography to provide the title conpound 157 ng (41 %yvyield).

Di agnosti c Cl®nddviratéd @0d hkiresulBDGloBle puified by SitcaQel chorm@tograBiyy. tb prodi8e the titk3. 8,

54.4, 55.1, S&mioun@%2@\f (W%y’le[(g %ﬂoéé@”@wﬁ—g@o Rz et Q7122%1435 11%845
126.4, 129.6 gzg)Ss 800 50,0160, 22.868%, 1.0 110, Ly VB U 145813,  Mbd

Exanpl e 57 (7%

16- ( 2- Benzord]29§ok?§z90145$‘ 1612 6% 16 b -NY mizdl§4.8 (M+1a] pyr azi n- 7-

yl met hoxy)g DVrid | n-3-ylnmethvll-(2-neghp }ésgt hV|) nmet hyl -am ne To a sol ution
4 m_ 01‘7 dry

I i ol | oned

by 328 ny BEthaxr )
Cfor 3 h. After CF%QJéo‘ﬂﬂon oftztemor&sa@mb@metn}uy@wafne (mgqsl@ﬂﬁmgi.nWotnkL&deL of

t t t di
sul fate. ConclRCPiE BRds Taa L SRR PEOT aar P TR IR A BB 11 ed by
silica gel0 chi@mrdil apespiuincagborale. dene 3aBtiangs eaBYAtSAICYr 2bf After cooling, the
(N E/R C?I485 0 Mr;xz/rneshuan mbtoré MEGRYEnel AritielohaX wr RhtBY |e)crrd%IéH huﬂee.mmnh Hbmga@st I g H) H
3.49 (t, ?%%%%éd ﬁne)% ov%r ﬁfglur(\?;lfale I_?onjénttra@ng‘f f—l?f solven} péogH%% d%f\ o|§2|]_«‘§n 5-8
and 2.5 HZ) \@aspprifipg by siligd gej clafomatggra@y 1o ppvige1 50Dg (Mﬂ)weld]'gf (R)-1- (B-Chloro-
(7R, 9?? traw.ﬁs@mmpb ﬂr'roﬁmaapbmanc)shdctﬂmmhqunmyrquy %.F-a}ssgsg.a,zi 3676)/:3
|| methang (G oiiado A0 ITRbY BLSPRRSNIRSED aphEP L exampie B3 s adde

mL of tetrahy r ranfo M sol ution of potassium
t ert but oxi de. The Tor eadtR, %ﬁ)ﬂ@"ﬁi@-&?@é[d%@‘ﬂe@ Yhragtahygro-gidet grpyrazin-7-yll-

(6- Chl or o- pyrhethahoBe18$ e oYk )mricdy prapahaxys mt$tsg ) - emafpteyé& BrEdoey £826L oM, 1.50
mol) is addetgﬂah-*-%gfu%ﬁlfaﬁ\fvgyb)(Mﬁ Bﬁ%ﬁt ?Yd IIB I\ﬁ %LI n oq ot]agsr.h ?er;'lguto nfhraAEd W th

5 nL of wat e organi c er is
dried of sodiemtieuisthested fos 3Rtk 68° Ed’"d &'ﬁd (ﬁ’r%'f’f‘?e@m"'ﬂ -dniimetiyl)- Pﬂ@"%?‘P i ed by

silica gepo cheomgiomgnaidnys ddded ! Distittioh kehebtied togelGOBPINEN qBéhBhdivith 5 L%

ield D agn 0 I 42. 6,
28, 5, ) 5! » %Ij.{e%@}gn#\'g% @'gh @3’"‘}3@% §'3g@g D %‘Za“% a’%?'S%%“é’S"g éd?‘d'?g“fz‘il

110.9, 116. 4, copgeptrated, andthe resyitapt sglide pyrifiest by gilicg ggl chrpavatographyda provide; tytitls, 164 2.
M5 m z466.5 (ddinppund-4dng (Ex@riey. hdinostic C* NMR (100 MHz, CDCly) 27.1, 29.1, 35.1, 48.4,

52.4, 53.9, 54.4, 56.9, 59.0, 60.3, 62.8, 68.9, 71.3, 110.7, 111.0, 116.3, 122.3, 122.5, 126.9,

25 129.7,139.9,146.8, 161.2, 163.4, 164.1. MS m/z 464.5 (M+1).
Example 56

l-octahydro-pyrido[1,2-alpyrazine

To a solution of 2-chloro-5-(chloromethyl)pyridine (0.34 g, 2.1 mmole) in 4 mL of dry
30  acetonitrile is 389 mg (4.14 mmol) of azetidine-hydrochloride followed by 572 mg (4.14 mmol)
of potassium carbonate. The reaction is heated at 80°C for 3 h. After cooling, the reaction
mixture is quenched with 5 mL of water, exiracted three-times with methylene chloride, and
dried over sodium sulfate. Concentration of the solvent provided an oil which was purified by
silica gel chromatography to provide 200 mg (53% yield) of 1-(6-Chloro-pyridin-3-ylmethyl)-
35  azetidine. Diagnostic '"H NMR (400 MHz, CDCly) 2.06-2.14 (m, 2H), 3.23 (t, 4H, J = 7.0 Hz),
3.55 (s, 2H), 7.27 (d, 1H, J = 7.9 Hz), 7.61 (dd, 1H, J = 8.3 and 2.5 Hz), 8.26 (d, 1H, J=2.5

Hz); MS 183.2 (M+H).



(7R 9aS)-trans-f642-Benzof dl i soxazol - 3-vl - oct ahvdr o- pyri dof | 2- a] pyrazi n-7-
vimeth oxyZpw di n-3-yfinethvll-cvcl ooentvl-nethyl-amfne To a sol ution of
2-chl oro-5-(chl oronet hy) pyridine (318 ng, 1.96 nmole) in 4 nL of dry
acetonitrile I's 395 ng (3.92 mmol ) of N-nmethyl cyci opentyl am ne fol |l owed by
270 ng (1.96 mmol) of potassium carbonate. The reaction |Is heated at 80 C
for 20 h. After cooling, the reactionmxture is quenched with 5 niL of

wat er, extracted three-tinmes with nmethylene chloride, and dried over sodi um
sul fate. Concentration of the solvent provided an oil which was purified by
silica gel chronatography to provide 340 ng (77% yield) of

TN RS, IO LG AR 0
(s, 2H), 7Mga 25f o, QJBa—f“BW Repppred7as7in. Siez:so ex@mple §3 Is adled 2.5 @l of H, J =
%i?lgz:g ; t ?@tré}%oﬁlra(d\'ﬁbli@wedmg 10 mL of a 1.0 M solution of potas?mm tertbutoxide. Trhgm he 7oyl
et hanol §§ op 5084 o 6 L AP e Bl e e ™ e s
m. of tett V@PBfﬁﬂdM fTbe Belvitsd isgyeated prelik fon bh andiquendeiied withi 6imbrof wBtepot assi um
t ert but oxi Qﬁ‘l extfabted rvﬂtﬁ%blﬁﬂeﬂescﬂl'&ﬁ&e‘jﬁeo&rgé’r@c ”éy@r isabiriee0 oCs@fin suifate,

(G Cnton”” Bt STk s ORBAby e b Shromelbitanty o s g s . o
wat er, andcmwat'd%’dﬂw(ﬁh%rmldinegmstlﬂwBer(wliml-lnrajmh)dTl?ageo 252,dri ed of
;Ce)f“ ghmrzﬁgé\% as4cm%af4r§%€§g 7a6@%tethf?t é@é%éégﬁggoﬂﬁé 1854 {?2% ;/%%1 silica

Di agnosti c %91‘{3?%1%{66%11%53 %) Nbs4m’?r434gg"'*§) 29. 2, 30 6, 36.6, 39 9,
48.5, 53.9, 54.4, 57.3, 59.0, 60. 4@_35_,_66 9, 110 7, 110.9, 116.4, 122.4,
L2z e L ol Lk oyt gl 6.5 (M),
ro- oyri do[ Yimethox D3y rmelheKLe pethyl-amine _
i met Kvl eE hane-fo Qsdutibmdf uehﬁfm sa(cmabmbmylmynqtﬂne (384 mg, 2.37 mmole) in 4 mL of
cceton 1 LSRG O Y 4 IRB) StRei sty fofbuds Brafime o1 Y e
by 500 ngy (333, wihquptﬁssgm parbangte; Jﬁﬁé@ﬁﬁmn%h@ted'ﬁﬁéor(é&'ftiilfbn‘\ﬂesm@ﬂ,ed at 80
C for | h. thé&héRliorCiARILEE querichéd WBRS miLOs w&éﬁté*&@ctécﬁthﬁﬁéﬂmﬁﬂh%ét ieae ML Of
e o Lk i SEo e en of Mah R et e Sog b
silica gel waspudfiet hygiiepbs! chrompiographydo AOBder8N rBQ (T84 yiald)af (EChiedo-pPidehl or o-

py (din-3-yh o Vﬁx’eﬁ%l%zﬁbt%xxgth Habhk;r-a?ﬁlﬁ@@ﬁagﬂms%cqilﬂmw@oo liah-&%ﬁéi 515 25 g, NVR (400

VR ODO1 3L e hg L ST, SEhHeF 390 DM 348 (., S5 1o 738 Gy e 50 20 o e

2.5 Hz). 87.8A(dfctH, 2 =lg,3 shd2.51H, 8:27)9d, W5 JZ146 Bz){ MSID15.2 Tka+H).

7R, 9aS) -trans- [2s ben BL I%!’p‘y zin-7-yi]
- et hanol (2731?0@6 @ﬂ%gkinﬁé@? S’énz@a )éb) %tﬁmé%hgdr&wddgq ?E added 6
mL of tet™ah rag 189 mv@dprseﬁ@ !’9 irhﬁteaﬂ a?X!mUel\ﬁ3st§l BH® BF %ot assi um
terl but oxi téeahyidawran followed by 1.5 mL of a 1.0 M solution of potassium tertbutoxide. The

reaction is heated for 30 min, at 50 °C and (6-Chloro-pyridin-3-yimethyl)-(2-methoxy-ethyl)-

methyl-amine (325 mg, 1.50 mmol) Is added. The solution is heated to relux for 12 h and

quenched with § mL of water, and extracted with methylene chloride. The organic layer is
dried of sodium sulfate, concentrated, and the resultant solide puriiied by silica gel
chromatography to provide the title compound 308 mg (55 % yleld). Diagnostic C"¥ NMR (100
MHz, CDCl;) 27.2, 29.2, 36.3, 39.2, 42,6, 48.5, 53.9, 54.4, 56.2, 58.9, 59.0, 59.1, 59.3, 60.4,
68.9, 70.9, 110.7, 110.9, 116.4, 122.4, 122.5, 126.8, 129.7, 140.2, 147.2, 161.3, 163.5, 164.2,
MS m/z 466.5 (M+1).



-47- reaction is heated for 30 mn. at 50 C and

N- (6-Chl oro-pyridin-3-ylnethyl)-N, N -di net hyl - et hane-1, 2-di am ne (253 ng,

1.19 mmol ) is added. The solution |Is heated to relux for 12h and quenched

with 5 nL of water, and extracted with nethylene chloride. The organic |ayer

s dried of sodiumsulfate, concentrated, and the resultant solids purified

by silica gel chromatography to pI’OVI de the title conmpound 25 ng (5 %

yi el d). Diagnostic C13 NWVR (100 M1z, %%DC13) 2.8, 27.1, 29.2, 31.8, 35.3,

36.3, 41.7, 48.2, 48.5, 53.9, 54.4, 54.9, 59.0, 59.4, 60.4. 68.9, 110.7,

111.1, 116.4, 122.3, 122. 4, 126.8, 129.7, 140.1, 147.0, 161.3, 163.5, 164.1.

M5 mz 465.5 (Mrl). Exanple 60 (7Rg,, "

9aS)-trans- 2- Benzordllsoxazol- 3- v| =1

-4met hyl ) - Dyr i dl{ABp—-SR3HEpI0A2 Retahyds o1 raipyrazio

sol uti on of yi@ethéxyrpyridirs-(ime piiyiraimitie ne (352 ng, 2. 17 rrrml e) in 4 nL

ggo dr y( fziCit oni t¥d d Solkién & &hﬁk-s((&t&&ndmmlyﬁduﬁf 3% rﬁ@tﬂbtﬁlmrﬁeid) il finD @ BOl |t Oggdcby
ny re | a

g&?&n}tﬂlf Is 39501'9% ﬁ%ﬁ 'n'Hme ?ﬁ% n&nﬁr‘yc pe?tgamme ta ﬁ;owec(a) E’e%?ﬁwgﬁﬂ&%

for 20 h. er coo rea uenc mL of
wat er, ext rE'E‘E"éEF FPFFF%@I earhppate.Thereashanyis healod ab8A “Grirch@ . After codliideP over sodi um
sul f at e. Coreagiat maitireis ienthiee witiol5vielnbf patery exi@cted thraettimesiwitts lmettyengpur i fi ed by

St I lCIhlca gel5 &gwnemh@%arabéf ssamnpsmtb d@or@&uaﬂmwm%suvanﬁbrd\)meefan ollwhich oo

MHz, ) 3)& @gﬁe%y S‘E‘ﬁ el 59*’%%%559 P“’l’%%}t‘“’o'ﬁé Pfd) ‘?(88 g’%"‘lﬁg 1. 47- (1 55

(m 2H), 3. Mﬁ%ﬁﬁhcyclmntvlaﬂeﬂwEGHBner-@)agnO?ﬂciB h{MnR (490 MHzJCRCIg 12044:8p (m7 65 (dd,

1H, J = 8. 34laonﬂ1£(sle~i|n2)73-2&93ﬂ 16§ 3.56.{8, 2H), 7=291d, THHP9 8.3 NB), 1.8B7.80 (Mh) . To

(7R, 9aS) t 5%{62{%@? &Zl_ﬁ yi ) oct ahydro- pyrido-1, 2-a] pyrazin-7-yl]-
I’

met hanol d as in Steﬁ) 1, exa Ie 53 Is added 2 niL
of tet rahydr of uFan f gt¢ oigfscppzolypetphysroRgyeder LA 3R Wot assi um

t ert but oxi destharek (35¢ etmcmZd)nant) IhmteéchSﬂmrSteam rexamplea 63 BOaddedi§aml of

Zdé:l’lljor $h5 (eG?H}E-Bméh "f@lédvéd' W ﬂszl mNbﬂlEtﬁbym )sbl%ﬁ'od'p&ﬁssmﬁﬁt@ﬂ%xid@ e m ) | ?‘
adde e so n_i e 0
wat er, and Ex tﬁ%tl:q‘gﬁte‘ivflof ﬁ(ﬁ'ﬂﬁt .? e%%"dgrﬁ'f:“ ’%é'?“"‘“ﬁ?%‘“e“ﬂfg“‘%‘" ogerﬁy[ 3{hsql s dried of
sodi um sul f apige (34¢ FackT? matdeaddah dThelselutiop & feetathte relw PPigsh E“lﬂrquﬁn‘@%ﬁ by silica
gel chromat et aphybf watep rafy ex@ctedeithl méthyene elddrdaumbe 2ganilatet & dey okl d) .

?Sag?ozg'g %ﬁl %%%@em a% I%lult;'rﬁséide }%J?lﬁe]d byglﬁca c’ﬁémgtograﬁlz’z 26 ‘;’22 4,

5 1
127. 9, 9*”(9‘ﬂ e ile pepoynd 21?6‘3‘9%“7 %ﬂglo‘aq{}gs ‘ﬁFzMEB 0q Kiia %Dcﬁgﬁﬁpl e 61 (7R
9as) -t r ans 72.2,39 A0 52366, 389, AB5.150.9. By 7B, .G 694, @ﬁ@r@t&nmow POBettdf dl | soxazol -

3- yloct ahvelsxy, 2ors, tofs, 1202 eloRy1424] 18€.2,183.8, 1601.UkS A 406.5 (M+1).
2-chl or o- 5- (chloronethyl)pyrldlne %8 2.59 mole) in5 n of dry

acetonitrile is 512 ng (5 18 nnDI c cIohe tane foll owed by 358 ngy
(2.59 mol ) of 7R lsoxazol-3- I-octa dro-pyrido[1,2-a]pyrazin-7-

eth din-3-ylimethyl]-N.N'-dimeth ng-1,2-diamine

To a solution of 2-chloro-5-{chloromethyl)pyridine (586 mg, 3.62 mmole) in 8 mL of
dry acetonitrile is 756 mg (7.24 mmol} of N-N-dimethylethylenediamine followed by 500 mg
(3.62 mmol} of potassium carbonate., The reaction Is heated at 80 °C for 1 h. After cooling,
the reaction mixture is quenched with 5 mL of water, extracted three-times with methylene
chloride, and dried over sodium sulfate, Concentration of the solvent provided an oil which
was purified by sllica gel chromatography to provide 400 mg (52 % yield) of N-(6-Chloro-
pyridin-3-yimethyl}-N,N'-dimethyl-ethane-1,2-diamine. Diagnostic 'H NMR (400 MHz, CDCl,)
2.18 (s, 3H), 2.31 {brs, 1H), 2.48 (s, 3H), 2.61 {t, 2H, J = 6.1 Hz), 2.76 {t, 2H, J = 6.1 Hz}, 3.47
(s, 2H), 7.28 (d, 1H, J = 7.9 and 2.5 Hz), 8.31 (d, 1H, J = 1.6 Hz); MS 214.2 (M+H).

To 7R,9a8)-trans-[2-benzo[d]isoxazol-3-yl})-octahydro-pyrido-1,2-ajpyrazin-7-y]-
methanol (273 mg, 0.95 mmol) prepared as in Step 1, example 53 is added 6 mL of
tetrahydrofuran followed by 1.19 mL of a 1.0 M solution of potassium ferfoutoxide. The



pot assi um car bonate. The reaction is heated at 80 C for 20 h. After cooling,
the reaction mxture is quenched with 5 nL of water, extracted three-tines
wi th nmethyl ene chloride, and -48- dried over sodium sulfate. Concentration
of the solvent provided an oil which was purified by silica gel

chromat ography to provide 340 ng (59 %yield) of

1-(6-Chloro-pyridin-3-)I nethyi)- azepane. Diagnostic 'H NVR (400 MHz, CDCl 3)
1.40-1.70 (m 8H), 2.50-2.65 (m 4H),48.65 1Is, 2H), 7.28 (d, 1 H J = 8.3
Hz), 7.65-7.70 (m 1H), 8.30 (d, 1H J = 2.1 Hz); M 225.3 (I\/H—I). To

(7R 9aS)-trans-[ 2- benzo[ d] | soxazol - 3-yl) - oct ahydr o- pyri do-1, 2-a] pyrazi n- 7-yl

- met hanol I o 3 is added 6
]m_ of tet ra%%%ro raée(r% fﬁlg?m%f % Epaﬂé}%%ﬁlofo'pg%&'%wﬂﬁ@gw | ’gﬁth f potassium
t ert but oxi dé“‘a"ﬁ’\ "F’B’E& EP{HHI 15‘%@59‘@?1"‘1“6‘?“ B siutipn is;heatnd teel dpr 12h
1- ( 6- Chl or o-apyauediéhad Bith/s m birweltey,-aad etrastesi WitR idthpene chibridd4 Therarggnid Isveadded. The

SO![ uti ?ndl S iemked sB&]urﬁ %ljl\%l‘e fc&fcerﬁrgte@ Al dhel R RERes W blinea B-sith gelat gr and
e ARt B o o € il 88 28 0 by bt R 6 fhy 220 um

% ca gel
chr omat ogr a;ﬂﬂl @QPI@IE@V$7C{§2Q Be18i $59336.3 ShpfERd48F7 5 548 549/ 5@0.PP4. Di agnosti c

C13 NMR (10&0%@9 1G0C] A).121A6.4,122.3,.122.4,285.4] 12920 14,1, 1410, B51.34 833, 163.3. 9, 54. 4,

55.5, 59.0, B 4e580qma), 68. 9, 110.6, 110.9, 116.3, 122.4, 122.5, 127.8,
129.7. 139. 9 146 8, 161.3, 163.3, 164.2. M5 mz 476.5 (M+l). Exanple 62
(7R 9aS)-trans- 2- Benzordllsoxazol =r-r 5- (2 rret hoxyrret hvl - pyrr ol

| dl n- 1- vl et hyI ) TRn\Baprangr2- > Aodmethyihpyridin2a| oyr azi ne

To a sol uti ‘ thyl)pyrldlne(369 ng, 2.28 mmole) in 5

(mé) OE +) dr2y( ?rgteLSEA L% bﬁz% %?Iﬁénr}\e ;ﬁ&(a? e 2 13:( "Xmle d 42m5§f mol ) of
pot assi um cai’ﬂt?&ﬂ%{%/ ; éz"'réaﬁf“l“&)ﬁl @W&F‘Eﬂ"%{?“"g Ry 3P g Gl 7pnmoppt o
cool i ng, th@ota@amdamonah xTherreaciien igheated B Gifer203. Afterndooling,ttee reaadiset r act ed

three-times nvmmrb is qnatcheel\mmes rﬂ.h$f%i3dextraaétdthdai;.ask WhGheti/RA4 sHbrigd At e.
Concentrati C)dn auoov%r so? ur% gdlfgt%ngor%i@%ﬁoq% %%lvg)q Ipn:lvl a?nr}a Wﬁl%h \Qé%rplulfldeg EL by silica

gel chromato r'OVi

Chl or 0- 5- ( 2-8 %WWW%%W‘M“PB‘F A {17y% vl h?/ WT’ Errv-agridgdost i c ' H NVR

(400 MHz, GDGI)-pyBditd D(@nusﬁ!d’l)—l NMR GBO Wz, CDials) 115=(d/31) JHzd.4 HI), 48+ (@, 50 (m 1

|(_|)7i? g %)1 gd 1L £6.6 Yiz)71.47- 454 0 A2 3 N D2), 758 (o, 11, ‘a 63Hz) 7?5 .

a r 0 yrido-1I,2-a] pyrazin-7-y

- met hanol a(fcgg%‘%rr&% Q%gl"ﬁ‘r%mggbe‘gaweﬁz) @é?%y%p B’D 1, exarrpl e 53 is added 6

rri - of tetrahydfof ur @R.oetEEwEbeEsIdizoxaz-3r)-eplahydrapygday] . SaPYRANTIof  pot assi um

t ert but oxi deneth’ém (83 Mmache®mnich pidaiee ds f‘rOSteBOI lekamplea b3 BOaddediadmL of

2- Chl or o- 5- 8&@ fgq%ut(yby 9¥5 ldfql1 soM |d?|PthE:¥tla}M lefilRRid. 39k N, 1.25

mmol) is ad

ol ) i A0 e o, b0 et R R e s

{66 mg, 0.38 mmol) is added. The solution is heated to relux for 12h and quenched with § mL
of water, and exiracted with methylene chloride. The organic layer Is dried of sodium suifate,
concentrated, and the resuitant solide purified by silica gel chromatography to provide the title
compound 20 mg (16 % vield). Diagnostic C** NMR (100 MHz, CDC;) 18.5, 27.1, 29.1, 35.0,
35.2, 36.3, 48.4, 53.9, 54.4, 59.0, 60.4, 61.6, 68.8, 110,7, 111.0, 116.3, 122.3, 1224, 127.9,

130.0, 146.0, 161.2, 163.3, 164.1. MS m/z 434.4 (M+1).

Example 61
{rans-7-{5-Azepan-1-ylmethyl-pyridin-2-viox -2-benzo[d]isoxazol-3-
-octah ido[1,2-alpyrazine

To a solution of 2-chloro-5-{chloromethyl)pyridine (419 mg, 2.59 mmole} in 5 mL of
dry acetonitrile is 512 mg (5.18 mmol) of azacycloheptane followed by 358 mg (2.59 mmol) of
potassium carbonate. The reaction is heated at 80 °C for 20 h. After cooling, the reaction
mixture is quenched with 5 mL of water, exfracted three-times with methylene chloride, and



dried of sodiumsulfate, concentrated, and the resultant solide purified by
silica gel chromatography to provide the title conpound 177 ng (36 %
yield). D agnostic Cl3 NWR (100 MHz, CDCI3) 22.8, 27.1, 28.5, 29.2, 36.3,
48.5, 53.9, 54.4, 56.1, 59.0, 59.3, 60.3, 62.9, 68.8, -49- 76.6, 110. 6,
110.8, 116.3, 122.3, 122.4, 129.7, 140.2, 146.9, 161.2, 163.3, 164.2. M5 nlz
492.5 (Mtl). Exanple 63 (7R

9aS) -trans-[ 6-(2-Benzofdii soxazol - 3- v##8oct ahvdr o- pvri dof | 2- al Dvr azi n- 7-

vl met hoxy)-Dvridln-3 vinmethvll-tert-butyl-am ne To a sol ution of

2-chl oro-5-(chl oronet hyl ) pyri di ne (537 ng, 3.31 nmmole) in 7 nL of dry
acetonitril

butyl am ne foll owed by 457 ng
(3.31 mol )S’bef’ °"°;58?dé‘£’§‘f‘tf%‘i° §?’§qﬂ’§%°8 o “Pﬁ%""’FBtaPé‘t"?‘/’S%a'r O Wi Ba PUTERRY C for 12
h. After co#lidrsg,chiometopreptnip erevidedaetrug &9 Pesyleirll @htKfehlaw-piridB-3rimetfyi}wat er
exlt ][a;:t ed tbieﬁ&;et mmstw‘HMMm(ubo'Maﬂe:ncm D40-AR (A BH), 2:3012%6 (rﬁVtﬂ-l') epdi U][n i b
sul fate. éé?nztn oi urified by
silica gel %h%@ 9?&?23’?1{/ ;agel?)zﬁ é&%@??zg&a%yl el |'-|§ ME 22503
terf-Butyl - (%Hhl oro- pyridin-3- ylnethyl)-anine. Diagnostic 1H NVR (400 Mz,
CDCl 3) 1.16 (s, BH), (IR665)Mradq-bbizsdsdid)-3-yPoddhytre-pyrRib 2-afpyRBinfay- 1H, J =

51393 '2‘|Z% MH7—I) Zéthé-%ﬂ' (284 fthg, 5.9 Aimdl) Blafbret & FZdtep 3; SAmbd: 531 aaded s m0or FZ) 1 MB

(7R 9aS)-tr é?ﬁ%“iﬁrﬁf“ﬁéﬂ?'&’%ﬁ P bxhZBY 0% {0 Vo el gF eetasgim deroatosdes) TR azi n- 7- yi ]

- net hanol (s2&@n istheated B730mip] 9t 5§ e rdeiChisroipyridBtIyimdihyl)exenapd 7600 s added 4

{rL |°L ttet (r]I @hyﬂirfaf)%réaﬂed; oiﬂeq;\ambnbyhéatea@o fsluxffn‘r 1.6.th1an@ an‘éﬁHd%thgr}nIQBf pot assi um
er ut oxi de

Lont - Buty1 - (8% A RERG e Bl | e tita® o o8B wiloe) 1 ¢ agaea

The sol uti oﬁ°f!°§‘“ﬁ*e‘étﬂé‘§ wsw@nm de gyrifiedbysiligege! ehrrmaiegeghyio previde thaditeof  wat er

and extract esinpoirids7imy 8\% f816). Diagrasticd®. NMi €100 MBla NGICT) ay.er27ies28l, eeg, of sodi um

sulfate, cog ?%rsaés%dsz}é‘%gstibeo 5680550 SR A BUidd iodl Do 8 r g2 ol

chr omat ogr ap t
O T LY, (G0, {4 15k IRt VB ATaTaadthsd 2003 36 5 au L 48,5,
51.1, 53.9, 54.4, 59.0, 603 GSSMM 110.9, 116.3, 122.3, 1224

129. 7, 139.5, 14678, gabfitand2-B e i&@,ﬂ&”@ﬁm&h Ed@ﬁgpl e 64 (7R
nvdr o- nyr i -al pyrazin-7-

9aS) -trans-f & (2 Benzor d ]
yl met h oxv) 2 282 net hyl - anine To a sol ution of

2-chl or o- 5- (chl oqmeqiuﬂyrp yfp@qu-ﬁ@hlgme}hyligyﬂdige 689 megpk-8§ mmoleyinpmippf dry
acetonitril eryIaSet&ﬂlae B%2{ hgQ4.52mRbi) oﬂé)-(h}miehwynfemplwmmmmrbmd wwed by 486
my (3.52 nypl) @fza Rw?ri ﬁ%?;&o‘t'ellki&rﬁf:&%@t&em Q&ti&n%?ﬁéa‘te%t c*}ﬁraztog,d rﬁ@& 80 C for

12 h. After cooq of water,
extracted t Kol t“'!erfé%d'w Pixtupss I8 HiypRehrd W'B‘h"? B‘F-lctﬂé"atearﬂift’%ﬁ‘qdetﬁewré?s WhHdi um
sul fate. Coner@flérfeahionde, arfd dribtcovendodien isulfate0 \Conk@oltration dfitthe attvert lprovided an

oll which was purified by silica gel chromatography to provide 450 mg (82 % yield) of 2-
Chloro-5-(2-methoxymethyl-pyrrolidin-1-yimethy!)-pyridine. Diagnostic 'H NMR (400 MHz,
CDCl3) 3.35 (s, 2h), 7.28 (d, 1H< J = 7.9 Hz), 7.40-7.50 (m, 1H), 8.31 {d, 1H, J = 2.1 Hz); MS
241.3 (M+H).

To (7R,9aS)-trans-[2-benzo[d]isoxazol-3-yl)-octahydro-pyrido-1,2-a]pyrazin-7-yl]-
methano! (287 mg, 1.00 mmol) prepared as in Step 1, example 53 is added 6 mL of
tetrahydrofuran followed by 1.25 mL of a 1.0 M solution of potassium ferfbutoxide. The
reaction is heated for 30 min. at 50 °C and 2-Chiloro-5-{2-methoxymethyl-pyrrolidin-1-
yimethyl)}-pyridine (300 mg, 1.26 mmol} is added. The solution is heated to relux for 5 h and
quenched with 5 mL of water, and extracted with methylene chloride. The organic layer Is
dried of sodium sulfate, concentrated, and the resultant solide purified by silica gel
chromatagraphy to provide the title compound 177 mg (36 % yield). Diagnostic C** NMR (100
MHz, CDCls) 22.8, 27.1, 28.5, 29.2, 36.3, 48.5, 53.9, 54.4, 56.1, 59.0, 59.3, 60.3, 62.9, 68.8,




was purified by silica gel chromatography to provide 420 ng (56 % yield) of
N-nmet hyl -tert- Butyl-(6-chloro-pyridin-3-ylnmethyl)-amne. Di agnostic 1H NWR
(400 MHz, CDCI3) 1.14 1s, 9H), 2,06 (s, 3H), 3.48 (s, 21-1), 7.26 (d, 1H, J
= 6.2 H), 7.68 (d, 1h, J = 6.6 Hz), 8.28 (d, IN, J = 2,5 Hz); M 213.3
(MtH). -50- To

(7R, 9aS)-trans-[ 2- benzo[ d] i soxazol - %I ) - oct ahydr o- pyri do- 1, 2-a] pyrazin-7-yl
] methanol (226 ng, 0.79 mol) prepar as In Step 1, exanple 53 Is added 4
m. of tetrahydrofuran followed by 0.98 nL of a 1.0 M solution of potassium
tertbutoxide. The reaction is heated for 30 mn. at 50 C and of of

s aaded. | Has SAGE TR R RRE B ks TR b0 AT el 5

of water, aAf@S@MtMacted with nethylene chloride. The organic layer is dried
of sodium sul fate, concentrated, am%m@sr esul tant solide pur| f| ed by silica
gel chronmat ograghy to gLrevi d ( peld).

Di agnosti c 3 , 48.5,
52.0, 53.9,%53 < 07 1109116312231224 129.7,
139. 8, 146. 6, 16’@ azsolun®32f2 cthl@tﬁ-(thormﬂWDwrldiM%T (k331 mmBepimylrel &5 (7R

9aS) - trans- d?yﬁféfbﬁiﬁﬁed&OWSﬁLX(éémnm%n\b?-teﬁbﬁtﬁarﬁahé Meutiyasﬁmgl(a frpﬁqhmi sovrid in-2-
yl oxymet th oGt a%gro o]

al ov. | ne sol
2chl or o- 5- (%€ F?F%% Wo'ey é‘b? reaftwa ‘5('536 d f‘&fs‘erﬂ-rd‘Ffﬁj <40 "948}?{938?“ dry
acet oni t ri | mixiurg ingigadhed wipS mL of gatary emeq thist-timpe witrométhlilene chigiideosnald by 852 ny
(6.17 nmol )dnea)sveps&dfaﬁﬁshm mmﬁatoeoftfr&@wémf&nhmd&v&mamglp@i.em C for 20

h. After cog tl f.water,
extracted tsh ga chll;op’%mé\ng@ﬁ q@&ﬁld&g} H'éﬁ? orlﬂalrlﬁ ?bel sbcagmipgﬂé?"'s'dl um

sul f at e. Cdi‘fﬁ%ﬁﬂﬁﬁ‘i"?owaﬁws‘?hﬁ {(A8R MH3r GW'déeFSa(ﬁ- BN 1681 BhOadHBuri fi ed by
silica gel zter(grem),apeanhiy, &o08pHay7.de(dd /M, 0g 8(3edUR)5 1), dB)33q8, 1H, 2 = 2.0

2- Chl or o- 5- bt[J)u ﬁg%gwqm’s yl rret hyl - pyridine. D agnostic ClS NVR (100 MHz,
CDCl 3) 29.8, "53 112. 4, 124, 4, 133,3, 139. 150.1; MS 215. 2

(MtH) . To (7R, QaS) trans-’[z benzo[d]isoxazol-3-ylj-octahydro-pyrido-1 2-a]pyrazm-7 -
(7R, 9aS) - t rrestisanpl22e myo .47 inswokarreriared-asl i -Stept hhaxemple (B2ris dgded, 2] gyr azi n- 7- y|
j- methanol tetfaiaﬁf} o#ez umpde) mP o RAEH sarﬁudnrbf%fées.&m AN g | s added 2

mL of tetrah dro ol utj nof pot assi um
rtof et A gtutan e tRvecknt &SPt flesded sl |

2- Chl or o- 5-(% rag: G196 arime!) 3 ariderde t g Isolydipn ischepted to(rdiddfonyig h andsigenghesl Withids added.
The sol uti GAL biswdi2dnatkxitel Qith fnetiflbnsl hidide NthethigameNeyér W driBd of sddkmof Wwat er,

and extr aCts%ﬁatéMch?rH%%erangﬁlg rgét]l a(a{ 40 gu;ﬁgﬁl b)fgllggaé[%hljo%&g@a;@§r todfgr u?a% of sodium

sul fate, concen I ca gel
chr omat ogr ahh{ietcsmpauad i hemy f"ﬁé" U‘P’t’l B‘H%Fr%nﬂm'_’té OrfdHz, §@C'$g e PRS.
Di agnosti C 29.33 3d\M/R4 (1148505, 5z, 530DEL.8)59276013, 629, 110.6, P@.97 11635.122.3,482.4, 53. 6,

1254, 126 e Redygt taged yevsoplhdl 15y 1 ey 466 5 (W)

Example 64
R 9aS)-trans-[6-(2-Benzo[d]isoxazol-3- tehydro-pyrido[1.2-alpyrazin-7-
ylmethoxy)-pyridin-3-vimethyll-tert-butyl-methyi-amine
To a solution of 2-chloro-5-(chloromethyl)pyridine (570 mg, 3.52 mmole) in 7 mL of
dry acetonitrile is 608 mg (7.04 mmol) of N-methyl--butylamine followed by 486 mg (3.52
mmol) of potassium carbonate. The reaction is heated at 80 °C for 12 h. After cooling, the
reaction mixture is quenched with 5 mL of water, extracted three-times with methylene
chloride, and dried over sodium sulfate. Concentration of the solvent provided an oil which
was purified by silica gel chromatography to provide 420 mg (56 % yield) of N-methy!-tert-
Butyl-(6-chloro-pyridin-3-yimethyl)-amine. Diagnostic 'H NMR (400 MHz, CDCly) 1.14 (s, 9H),
2.06 (s, 3H), 3.48 (s, 2H), 7.26 (d, 1H, J = 6.2 Hz), 7.68 (d, 1h, J = 6.6 Hz), 8.28 (d, 1H, J =
2.5 Hz); MS 213.3 (M+H).



Exampl e 66 (7R

9aS) -trans- 2- Benzof dl i soxazol -3-v1-7-(5-imdazol -|-vl nmethvl -ovridin-2- vyi
oxvnet hyl ) - oct ahvdr o- ovri dof 7.2-al ovrazine To a sol ution of

2-chl oro-5-(chl oronet hyl ) pyridine (500 ng, 3.08 mvle) in 4 nL of dry
acetonitrile Is added 420 nL (6.17 mmoi) of im dazole followed by 852 ny
(6.17 mmol ) of potassium carbonate. The reaction is heated at 80 C for 20
h. After cooling, the reaction -51- m%ture is quenched with 5 nL of water,
extracted three-times with nethyl ene chloride, and dried over sodium

sul fate. Concentration of the solvent provided an oil which was purified by

silica gel chrongfogr ; oy A 0% Vi

e Chl o oC 5§ darl - fﬁ%&ﬁ*ﬁ&ﬁéﬁﬁ%@ 5%%‘8@«4%%9#"?*@&*%@&"( o Mz,

CDCl 3) 47. 7Meqgngl 26 gy 049 ﬂ'@.%ﬁpafféf? n Step 7, mxampieB 5 edded 4 Misef 8- VB 194. 2
(MtH) . To tetrahydrofuran followed by 0.98 mL of a 1.0 M solution of potassium fertbutoxide. The

]( 7R, 9?? - Flr aaagno{% i h&maq&gﬂd @m?azsbl °C3andl of -oP AlrAdty 6 mswr(mm&waa;@]%ﬂgyr azi 3676y|4
- met hano repared as in e X e i s adde
m. of tetr g&.)?%wéﬁ@é%osgn of Egﬁemﬁdfp)g:ﬁ%% g ofoh 8 e.a%d%ﬂ el E’EF%W'& pot assi um
tertbut oxi d&uengied with 8t qf water, andraaacisd wit methijengi chloridg;  The organihlgvesfs of
2- Chl or o- 5- dteddefz diuin- sulfaret boptenipated, ind éhe( B3GtantnBplidel pOrBiedp| giica yeladded. The
s olt ;J; l:'?gdl S pmﬁfaét@d#eﬁkgo rpr%hg%é @ cc;enzpotil_hdqngmg’(—%@@m&i. Mﬂaénbstiég:’ml\/glf(wov"ag e mand
X | sodi u
sul f at e, %&'e#ﬁé‘%% gnﬁén%?hdé‘gr %%%pﬁahéﬁzg{igdgé‘%gém%é‘d 6%@ gﬁ'}‘i ca gel
chr omat ogr apP: B3 13AA, 2.4 178-7¢ 130 B.cl46.8,3Rpd AR, 2001, (P mig 2645 (itd) d) .
Di agnostic C 3 NWR (100 MHz, | 3Exatnplelss 29.0, 36.2, 48.0, 48.4, 53.8,
54.3, 58.9, 60.3 10, . 11 2 vy 2 &
129.7,130. 3, 137. 3
Exanpl e 67 ¢(PRMEGRIICaCIRTI00.
yl - oct ahydr o- ovr Tado$dlution ef| 2enhioezbi-(ehiofomethyl)pyridine (500 mg, 3.08 mmole) in 4 mL of
\2/I ﬁt hoxg) ( Ql\yrabéﬂnlﬂril&s‘éﬁdeﬂehbm_[l(&.ﬂ\hﬁﬁdlafbeﬁﬁmicllmﬁifblwheclﬂmsﬁ_@mg]_ﬂ7&nrﬁ<ﬂ>)| gt ion of
chl oro- 5- Yl ry

acetonitril gn’!@g’g@ﬁ%l‘%‘g’3‘5%@‘@?@3&%%&%@% gﬁ%")‘(}eﬁ%{%eﬂ%c %‘I | oned by
468ny (3. 39 MR puepphied it 8 Ml phivetsly eryRciRddhreeripes with methyiane dilofidestndy at 80 C
for 20 h. Aftisiove sodiunmsylfate. heoncaniation dfdhe soivert prodded sn gilietidives pwifiedbys L of
Walt ?r;[ eXtC(r)@ﬁJa%SI &{&h‘é‘@grﬁih?%r&%d& B79WRE RY%: SRR ofgfdhfél‘d-sjtlﬁiazoﬁd_hd?{ﬁhbtﬁ;ﬂi over . $Og| gm
sul fate. nc rati o e LoYi [ purified by
Silica gel AHPBHL ?;% ﬁéNNE%OFO%%QM@&%&Q&%%1a¥-“‘?-&%4-4- 483
( 6- Chi or o- py#9-@i$.1: 182y cycl ohexyl -met hyl -amine. C' NMR 26.1, 26. 86,
28.9, 37.7, 54.5To 62.(8R 9853>#ark-2-behBfd)idoxazbisBy ymctalydd-fridoMR-RBeazB-7(vAH) . To
(7R 9aS) - t 1 angel 21 RSOl i Qlared a4l 1) SREL NS BY ' HRlad o anabpyT azi n- 7-yl
]- met hanol EZ%%g%WQ?W%gﬁégqréq%t I n St:%% 1,st @)ﬁ%ﬂgl e. 53 is added 4
mL of tetr STPUFBHEP LAY Polefym y 1 PM splutiop of PatassuRy BB ON TS pot assi um
t ef but oxi de reagtisa Is heated for 30 min. at 50 °C and of of 2-Chloro-8-thiazolidin-3-ylmethyl-pyridine

{124 mg, 0.58 mmo!) is added. The sclution is heated to relux for 12 h and quenched with 5

mL of water, and extracted with methylene chloride. The organic layer Is dried of sodium

sulfate, concentrated, and the resultant solide purified by sliica gel chromatography to provide

the tifle compound 184 mg (84 % yield). Diagnostic C'* NMR (100 MHz, CDCl3) 27.1, 29.1,

29.7, 36.2, 48.4, 53.8, 53.9, 54.4, 57.5, 58.9, 60.1, 60.3, 68.9, 110.6, 111.2, 116.3, 122.3,

122.4, 126.9, 129.7, 139.9, 147.0, 161.2, 163.6, 164.1. MS m/z 466.5 (M+1).

A L

loxymethyi)-octahvdro-pyrido[1.2- ine
To a solution of 2-chlore-5-(chloromethyl)pyridine (500 mg, 3.08 mmole) in 4 mL of
dry acetonitrile is added 420 mL (6.17 mmot) of imidazole followed by 852 mg (8.17 mmol} of
potassium carbonate. The reaction is heated at 80 °C for 20 h. After cooling, the reaction



reaction is heated for 30 min. at 50 C and of

(6-Chl oro-pyridin-3-ytnethyl)-cycl ohexyl -nmethyl- amne (274 ng, 1.15 mmol)
i s added. The solution is heated to relux for 12 h and quenched wth 5 nL
of water, and extracted with nmethylene chloride. The organic layer is dried
of sodiumsulfate, concentrated, and the resultant solide purified by
silica gel chromatography to provide the title conpound 203 ng (45 %
yield). Diagnostic C 3 NWR (100 MHz, -5¢DC13) 26.1, 26.5, 27.1, 28.7, 29.2,
36.3, 37.5, 48.5, 53.9, 54.4, 54.6, 59.0, 60.4, 62.5, 68.8, 110.7, 111.0,
116. 3,122.3, 122.4, 129.7, 139.9, 146.7, 181.3, 163.3, 164.1. M5 mz 490.6
(MF1). -52- aml e 68 (. . ) .

9aS)-trans 'T’gj(r? gp%ﬁg%ﬁ%:%s%& af pgter. sxtcied Mrecrfimgs gt nethyeterchlonden §ihzi n- 7-

vl met hoxy) -diipdrdver se¢iurs syfeiee Chndeitration ofrtbe agiventptevided Fo olbwhich was paifiedlfy

2- chl or o- 5-sfiedepérpsrmdtdtydphpiorprétide @1d A§ %mgyieuﬁ ol & CAIRLEMidbabl- Vyilkbth@f  dry

acet oni L1 5he, A sggjcﬂﬁ.@ s GER) b1 71118 2Ma30l i 93, O sfret hyl ari ne

in THE pot as'si‘uint carnonda reaction
|'s heat ed 487 53448.181-8; % ¥ Mf't‘)er cool ing, the reaction mixture |s quenched

with 5 nL of waTer, @RPag)dtass]2bbnzeldlisotazaiByl)otttHydmopiiiglierdgpyebihanil-de, and

dried over n%ﬁﬂﬁdﬂ@dﬁ%ﬁad& mﬁ@l%{’eﬂér&cﬁ'éé RNsed 11 E‘farrﬁ@' éﬁeﬁt & vhdgd an oil

whi ch was b ch ra rovi ge 194 _ng (36%

et th " PRk PigHy by o8, 4,20 B R e B BB g o a3 R

(100 M—lz @CN0B )s hea®d Hr 3G MInTat 50 Xard of dfZIChBro-5-BidaZel-1yE@HRLpydd®. (200 M5 173. 2

E g/ll;"% S;rot mg, 1.03 mmol) is added, The solutlon is heated to re!uxtfor 12 h and quenched with 5 mL of .
a ra yl) - oc ri pyrazin-7-y

]- net hanol™ %4§Egﬁ’§maiﬂ§|gl maﬁ) © %}'%é%rt%f °é%anpr@§§'t Q dp%’ °f§§déur%fuéﬂ£'3 i s added

10 nL of F@W'ﬁ'ﬁ%ﬁﬂﬁ the sesultept 510 EF"’ B‘}/bYlSI'Baig%Ehfmaf@faPthOMogm the filen of

pot assi um teermgdakd 220l Hlg (62T gield). @RGhdsBNCT NMReALEMHEOCDA) 20 20.e6.20 C and of

L- (6- Onl or Qugyiq Lisgn3eyd RNyl AV 11 016 16§ 3B oz ol 1B, ) 18 added.

The sol utlon S of water,
and extract'&y’ \RPQ%’%? HW%H@GEH?1&'1%§1 16ﬂﬁe”l§rqﬂéﬁ?5c5(l‘“5y)er i s dr| ed of sodium

sul fate, concentrated, and the resﬁﬂ_ma.a.ﬁ_sol | de purlfled by silica gel

Di agnostic Cl | Mz, CDC13) . ] . . 48.5, 53.9,
54. 4, 59.0X 602 0 10 #8116, 4, 122.3, 122.5, 126.8,
128.7, 140.1, 1Ziq7a zo'uﬂ_payef %chlom%@sloromethylmﬂdms(5992*194228 mn(omm)a mERfarrpI e 69
(7R, 9aS) tdFyeeRstoritfile (s236Benz(0 89l ndIp sz MbthyloytbheoytdnantyTollodeDyy 4680 3.39

. 2-al pyr azi o) of}%(dté@lhrg%%ﬁr'a&ywhg} }élh%EBJ‘é(t sb‘ﬁtr%)ébh”ghé}%ol Nyge To a

solution o r onmet pyr| di ne in 11 nmL

of dry acdasintRikdiE ip Quengerdgwith @8" weies, %"f‘ﬁtﬁﬁ'l W’eﬁ’%mﬁ%i“’m%{hﬂ?’f am ne
fol | owed byhiaE®, ang dfiéd dvér sadiom| s)ifetf qrmteasabmnﬁ tb@sdbentaireided e ol wigdt | on i s

heated at &§fs ﬁlrﬁ‘&f by@ili@a ge‘i\Eﬂr@ﬁat{gﬁh‘BW to wvi&mo mgg@sh LieB) dfedibr&pyriginduenched
wth 5 % ylm\,\%yﬁ-cycioﬁexylrmeqhy?gmlt hrcﬁﬁ \%%h Ep? tJ}y} %Q g 62.8, 124.1,
135.1, 139.5, 149.9; MS 239.3 (M+H),

To (7R, 9aS)-trans-[2-benzo[d]isoxazol-3-yl}-octahydro-pyrido-1,2-alpyrazin-7-yl]-
methanol (263 mg, 0.92 mmol} prepared as in Step 1, example 53 is added 4 mL of
tetrahydrofuran followed by 1.15 mL of a 1.0 M solution of potassium ferfbuioxide. The
reaction Is heated for 30 min. at 50 °C and of {6-Chloro-pyridin-3-yimethyl)-cyclohexyl-methyl-
amine (274 mg, 1.15 mmol) is added. The solution is heated to relux for 12 h and quenched
with 5 mL of water, and extracted with methylene chloride. The organic layer is dried of '
sodium sulfate, concentrated, and the resultant solide purified by silica gel chromatography to
provide the title compound 203 mg (45 % yield). Diagnostic C'* NMR (100 MHz, CDCls) 26.1,
26.5, 27.1, 28.7, 29.2, 36.3, 37.5, 48.5, 53.9, 54.4, 54.6, 59.0, 60.4, 62.5, 68.8, 110.7, 111.0,
116.3, 122.3, 122.4, 129.7, 139.9, 146.7, 161.3, 163.3, 164.1. MS m/z 490.6 (M+1).



chloride, and dried over sodiumsulfate. Concentration of the sol vent

provided an oil which was purified by silica gel chromatography to provide

1.0 g (87%yield) of 1-(6-Chloro-pyridin- 3-ylnethyl)-nethylethylan ne.

Di agnostic 1H NWMR (400 MHz, CDCI3) 1.06 it, 3H J =7.1 Hz), 2.14 (a, 3H),

2.40 (q, 2H, J = 7.1 Hz), 3.43 is, 2H), 7.25 (d, 1 H J =8.2 Hz), 7.62 (dd,

1H J= 8.2and 5 8Hz); M5 (187.2 (MtH). To

(7R, 9aS)-trans-[ 2-benzo[ d] i soxazoi - 3-8%) - oct ahydr o- pyri do- 1, 2-a] pyrazi n-7-yl

]- methanol (460 ngy, 1.60 mml) prepared as In Step 1, exanple 53 |Is added

10 mL of tetrahydrofuran followed by 2.0 nL of a 1.0 M sol ution of

potassium tertbutoxide. The reaction js.heated for 30 mn. at 50 C and

1- (6- Chl oro- pyrl di n- 3-vyl nethyl) e ylam ne -53 (370 ng, 2 00 nmol) is

added. The sol utiHe Bt UgRE-1002- Qe Y0 IS G 3 arogyrisald 2atpyrarn

wat er, and gbthaxgkogobing witdinyetie The or gam o Iayer is dried of

gel  chr omat gqr o T°Ca°“““$*53‘°ﬁ'g“°' '%"f*?‘ P?'i‘*”“‘g"‘*“aﬁ'”%ﬁz‘""f .
0

Di agnostic ?M" % d?ﬂ—éf %} g‘gpﬁ'”t' '2"3['% '59'4 5, 48.5,

51.1, 53.9, fommeaby@snw(a 3omeol) efmotassiuma@ona@lGherreaqmisgeat@i% 55°C 1922, 4,

122. 5, 127 @0hlﬁﬁer%oliﬂé%ehacﬁﬁmwrﬂsﬁ&m&he&ﬁ& ghmL b6 dater, eXvacted Hda0. 5 (l\/Hrl).

Exanpl e ( 76ne ARkt BRSaieAad 8iFRE Blef baRARAL Bonthnoh BPHIL Gy | of
alpyraz

yl met hoxv) - BYidediapolwiighwas psifigd by slicagplchrepataarspby f’i’g‘f""’gﬁ ASA e @GP HeldTo a
sol uti on of oR24-(BHEhipreepyBdif-3-mimethp rdimétylainms Didgnostic(a” OIMR (90 MHzmEDER) In f 1 nl

of dry acehoRigh.ri1be2,183.8deeH 180.895008 MslZa. 3wyl ) of _
2- am no-) - met hox'yopr OQ%&aSiBﬂ?sg%’-\ﬁeazog%sogﬁ 13- Mw%ydﬁ: pyligo@tlga]%yoozﬁghgsy ;Jhme

carbonate. The reaction 1
reaction mi Rethiane! (430 qge hERHaNoRiPreRargd a¢ inoPtemad: eample,&3ria@fded PHPleBL tines with
nmet hyl ene eirbhydrofden faloekddiyi B8F 0l ef a 3O wolutbnlof pétessiuGomdatkidat Tien of t he

; g'ox Iegte gzgveaasﬁ isHatd JoT Wi ot SUYBS arfdL h-fd- éaﬁbr&yyna.ma IyrRugRhimGRiARL ogr aphy to
B oY et ot SEB it S73m) S b, TSP a3 T b 19 Rl WS (100 M,
CDCl 3) 17. 2L ofigater, agexBactegovith methylers, chiptde. 1The PEBNIG 131@'83 Gried pfispdm 150. 1MS
(217.2 ( |V|+H}ulfatIQ:oncenirated and the resultant solide purified by sllica gel chromatography to provide

(7R, 9as) - ”fh é%@@k%&?a%) Glaghodic 2 Y wmrémy%ﬁgpw azl n-7-yl

] - met hanol re 3 is added 7
nL of tetra ?ﬁd?&f ﬁa???éff'oﬁﬂé’d&&ys@g. f§~9ni|_°6f11é°-111841\ﬁ2§811}? oeBf pot assi um
t ert but oxi dé28.7Ti¥9.1, 1AZRC1618n168S, 1944t BEmzge2.8M¥M.n. at 50 C and

(6- Chl oro-pyridin-3-yl nethyl } (2- rre% met hyl - ethyl)-amne (263 ng, 1.22

o ot apded. meis' 4 % '- 05 s Brol £l ooy Qn@nag%ragw?nchgg w th s

dried of sod¥meneXyH : @NNnd the resultant solids purified by
silica gel chr O'rﬁsngﬂ@piﬂg cmm ﬁ-l(tmmod!ethjﬂ)hﬂldhe {1l0ogg, 60Nowiadin 21GL ofigin 46 %

yield). D ag&%%ﬁrhé?ts%&d% &1@@3 rMTE) %blgt)w"lgmhqe foflotved by 85b #g (@fr 3, 48. 1,

48.5, 52.0, m?n%l) of po?assnum carbonate ?I?e reéctlon 15 héate d at go C:L ilbr 51 After cocling, the

reaction mixture is quenched with 5 mL of water, exiracted three-times with methylene
chiloride, and dried over sodium sulfate. Concentration of the solvent provided an oil which
was purified by siiica gel chromatography to provide 1.0 g (87% yield) of 1-(6-Chloro-pyridin-
3-yimethyl)-methylethylamine. Diagnostic 'H NMR (400 MHz, CDCl,) 1.06 (t, 3H, J = 7.1 Hz),
2.14 (s, 3H), 2.40 (q, 2H, J = 7.1 Hz), 3.43 (s, 2H), 7.25 (d, 1H, J = 8.2 Hz), 7.62 (dd, 1H, J =
8.2 and 5.8Hz); MS (187.2 (M+H).

To (7R ,9aS)-trans-[2-benzo[d]isoxazal-3-yl)}-octahydro-pyrido-1,2-a]pyrazin-7-yl]-
methanol (460 mg, 1.60 mmol) prepared as in Step 1, example 53 Is added 10 mL of
tetrahydrofuran followed by 2.0 mL of a 1.0 M solution of potassium fertbutoxide., The
reaction is heated for 30 min. at 50 °C and 1-(6-Chloro-pyridin-3-yimethyl)-methylethylamine




111.1, 116.4, 122.4, 122.5, 128.5, 129.7, 139.4. 146.5, 161.3, 163.4, 164.2.
MS nmz 466.5 (M+l). Exanple 71 (7R 9aS)-trans-

2- Benzof dl | soxazol -3-yl -7-f5-(2-nmethyl -pvrrolidin-I-vlnmethvl)-pvridin-

2-vi oxvnet h) || -oct ahydro-Dyridof 1.2-al pvrazine To a solution of

2-chl oro-5-(chl oronet hyl )pyridlne (498 ng, 3.07 mmole) in 6 nL of dry
acetonitrile is added 0.63 nL (6.14 | ) of 2-methyl-pyrrolidinone foll owed
by 424 ng (3.07 mmol) of potassium carbonate. The reaction is heated at 80
Cfor 2 h. After cooling, the reaction mxture is quenched with 5 nL of
water, extracted three-tinmes with nethylene chloride, and dried over sodi um

sul fate. Congmiig aibd AMoIPk alidag. m&s&%mn .pﬁéatéuqﬁdzu%r@Inlanw/euéa&edw5 purified by
silica gel r ggﬁﬁag’gﬁﬁéf iE?'lrme yc?ne g‘lQOﬂ nng{Jé%{an}é Iayﬁr kll\(}éeﬁléoélﬁw—iz (2 -54-

met hyl - pyrr oI | CDCl 3)
1.15 (d, 3H, sul\rjate,__congn tqzqz?n tI]_e r tqpt qqua(pmlﬂeg Hg silica gej fhrgmq_t@r:(my to;ppqylde 2. 41-2. 45
om 1H), 2. &6 tie condplind#06-m@.(6F %izdeld). Diagnostic C™* NMR (100 MHz, CDCls) 12.5, 27.2,

3.16(d, I H J%33. 4z )1.8-438( 6h. 11|da§—§434 381 )50.6, b/ €s.9,1470.7110.084 18142} 22%, 67(d, 1H. J=

Z?é 52)8) tré%% [543&%20?@[1 'gl'a'}_%l %I%%étéﬁ%@ﬁﬂ“&o |, 2-a] pyrazin-7-yl]

- methanol (177 ng, 0.62 mmol) prepﬁ&fezle_'éh in Step 1, exarrpl e 53 is added 3
nmL of tetrahydrgRuran_ fdabi-iun Re i Ayafb- gringt pot assi um
t ert but oxi de ofiid:  at 50 G and

2- Chl oro-5-(Z2-e ' (}/ridlne 162 n?_\mo 77 mol) Is
added. The sol ut Ff & fd’ ARG ™R ¢h 5 L of

wat er, and exetordde sa@ddedt! {30 mbt(tA4 lerlne!)qf Riswinp-dmethFkyeropang dalpwed bapei mg s dri ed of
soldi uhm sul I 38.€7 miG Q)¢ pRthdsRin@drborRll Thé RadieP i hbddtiat 80 PG 65 RU R b@ﬂndoyl silica

el cnronma (0] e
%l agnostic '%%pig'g 8’89%}“9‘%{@ Fn}é’ atb %@Wg@%@%@%@% 36 3,
48.5, 53.9, SB¥idg, ang srigf oveypogjum S?Jfatﬁ %@ee“aﬂwfﬁ‘e sgierss Proyiqesl ap of wiigh g
116. 3, 122. 3,wh8 purifledli® BiliG deDdromatod®@pHly td gévid® 63®Brhg B18%AE:Id} ofl{6-LChiro-pividinem 2462 4
(M+1) . Exafﬁ%%thw?i(ﬂéﬁmxﬁﬁ&m Jeﬁni:)?anﬁ%nbﬁﬁﬁkﬂcs@xﬁﬂﬁ' (168 MAz, CoChy Aiz0er i di n-|

- vl net hvl dgzr% ?Qé”* e, 4 38%%4%% QOQM%%@?MW%?#Z%E;WDZ;Z;; ne step 1

(Cct ahydroqw R
1, 8- di azobi cycl of%. 4. @T‘ ?ef\é?{@‘sm@l*@rv hectahydyppypid
30h| or 0- benzadtahd 270|098 ( rildolP prgparddiOas/iNTRID) 1,Bx@ple 38 96 @ldeddr b opyr i di ne (60

and t hQ%lo RRRRAD IR b;W1 bR mpldr el .90 dofRfionld pﬁaw UM te\%ﬂt&fde( 3Q9 m-) and

nethylene ch

U ot ousty ek teeR b 0o st G e DA BRI REVR ¢ hr ee 100

m portions si)-smies (263 mat h§d emel) ishadded. dBe seillonds hesitedetd relpgfan® b aa&t racts were
dried (anhydjgidredSamilisin &WafeftaRd extracted with methylene chioride. The organic layer is

dried of sodium sulfate, concentrated, and ihe resuitant solide purified by silica gel
chromatography to provide the title compound 210 mg (46 % yield}. Diagnostic C™ NMR (100
MHz, CDCl3) 17.1, 27.2, 29.2, 36.3, 48.1, 48.5, 52.0, 53.9, 54.4, 59.0, 59.1, 60.4, 68.9, 110.7,
111.1, 116.4, 122.4, 122.5, 128.5, 129.7, 139.4, 146.5, 161.3, 163.4, 164.2. MS m/z 486.5
(M+1).

Example 71

2-vioxymethvi]-o dro-pyrid = zing

To a solution of 2-chloro-5-(chloromethyl)pyridine (498 mg, 3.07 mmole} in 6 mL of
dry acetonitrile is added 0.63 mL (6.14 mmol) of 2-methyl-pyrrolidinone followed by 424 mg
(3.07 mmol) of potassium carbonate. The reaction is heated at 80 °C for 2 h. After cooling,
the reaction mixture is quenched with 5 mL of water, extracted three-times with methylene
chloride, and dried over sodium sulfate. Concentration of the solvent provided an oil which
was purified by sllica gel chromatography to provide 500 mg (78% yleld) 2-Chloro-5-(2-



and concentrated In vacuo to an anorphous solid. Flash chromatography of the
reaction mxture afford
(7S,9aS)-cis-[2-benzo[ d] i soxazol - 3-yl ) -oct ahydr o- pyri do-1, 2-a] pyrazin-7-yl]-
met hanol (7.08 g, 27%yield) as an white solid. D agnostic C19 NVR (100 MHz,
CDCI 3) 26.5, 27.1, 34.5, 48.5, 53.9, 54.4, 58.4, 60.3, 67.8, 110.7, 116. 3,
122. 3, 122.5, 129.7, 161.2, 164.1; Mgymz 288.4 (Mtl). To a solution of
2-chl oro-5-(chl oronet hyl )pyridlne (578 ng, 3.57 mvle) in 7 nL of dry
acetonitrile is added 0.71 nL (7.14 mol) of piperdine followed by 493 ny
(3.57 mol ) of potassium carbonate. The reaction is heated at 80 C for 20
h. After codtethyiepyrrelidio-1ryimmthyi)-pyridingriDiegurstc 'HNMRIGOT WS ORICLN. & @L3HE =wat er
exlt][atct ed OE) Psraaeqtﬂ?amv(mtfh)memtwdaqmezmhizwubegm angl 2,481, af, ¥ 1B U][n 4 b
sul fate. rgtj.o ven | n o purified by
%Cx%gé 1R P ﬁaﬂ-flz)ta'fédﬁgh.i% h,a;ﬁiz?“rzq‘(?&,’;@ %{a Elf"‘fnﬁgﬂd"‘ﬁ-ﬂ

silica gel chr
2- Chl or o- 5- gi'g&8@P JI“‘-'y’I retHas I MS U3 (Mtie. DI agnostlc 1H NVR (400 MHz,
CDCl 3) 1.40-1.65T¢m @Ripas)Zeda2-BerdEd)sexazatBilyl)-odanddro-p@ido-1 2H)pyraZin-29i-(d, 1 H, J

“oi 9 ) Gadilindt (PR ok fihol) Brepdfed B in'sibh 17 exambie '538)aaodds FTor3 (MH) |

(7S, 9aS) - ci SEWIRSRNSPIRYPS By 476 M- A 10 M solionypf Pofrssivng derfputoxidey (Thea i n- 7- yi ]
met hanol ( 17€pciing, is (heged Fandi0) mipnr atpelr &4 anch &@hlotoS-(&thwted-pRrrotitin-dfyinteliwli-ahy dr of ur an
fol | owed by py@;nummmgpd Tamrolfs 8dde@| THeisOioR fs hBAEEAG $éibkToriaa drdliéhshede. The

reaction is %tn%.doffv%i ’&tﬂac\e@ﬂmth %gthﬁer%r‘:?ggde The orasyic layer 55 dried of

2- Chl or o- 5- p| erid % n%b‘ added. The 5
sol ution is SAEuR BHfaipGop ént’iﬁ?d'f F“‘S ’?sH"aﬁtrF&" REiehRelig o9) °'H°'H‘L°Q5‘?P W&t er, and
extract ed wiptduide tine titeydompaing 235amg (€2% yiBhip Daglymm @& NMIR 100 MHzOC DG 193, sodi um

iﬁlr Lﬁ;fogfg%gwmﬁj” @rséa}]m ss@%ybtaaatsmbgg%sﬁtwsf b6l 10017, smésca gel
Y,

Di agnosti c g%s W(%ﬁqm %C?ngéf) 1%?{%9% %3% %ﬂggys("gﬁmé“@ﬁ )5 48. 4,

53.9, b54.4, 56.7, 60.5, 60.686, 66@1@&'&7& 110.7, 116.4, 122.4, 122.5,

126.5, 129.7, 14@sl. 147. 39as)kB-2i8hzof]is :

Exarrpl? 73 ( ethyl)- idol1,2-8 ‘ ) - | -

9aSs) - ci s-f6-’% g-:ige'ﬁz: o% Elf [ stoI !xaz[oi -]§!-vi‘n'-'oct ahvdro- pvri dof 1, 2- al pyrazi n-7-

ylmeth oxy)-py ri di n-3-v | met b%ep-lll -di methyl-ami n e Followng

t he general pr oc&itahglreeierdipbed)-meth@oe(I82 &f90Fxmmp), el & dazabicycobiddly 2- 15

ihl(grgh I5 ( Chih@ctERE M8la i )200.8l iy, aI@@cl{l@@Sénh&é]is@éﬁB!d @sdgtle%éfmmgcva’é% %”1 ggd?ngf
or o- e ic

G 3y 45, 5 deiey i yidnelbd Rl 2o o hgisa e b Sy OREELET afel ) 100

(7S, 9aS) - ci snl-[) an%@ﬂlzsdﬁ[na]chlg‘lﬁﬁé@glmlaf geich)-ware eﬁdydsl rapd ﬂwyrmbd@fe wap viggreslazi n- 7-yl | -

met hanol ( 13%rday, THe. dadedi®Phase e AFdnErd-eRtfacted with &decl 100 patiods 62frésh added 2 i

of 20 tetr W@etqg iRk, fﬂe'ﬁ%%d%aﬁm?ﬁm“% (v)\)gcfe (ﬁedl agh)M‘6§9 L%h@oﬁgﬂé) potassi um

t ert but oxi de he reaction 1s
1- ( 6- Chl or o-2PY FINGPYRIY A YREHOHY |39 - AReRRYUs PPlldn; Flash °?’2T?5‘°%°“V G 68 %A i s added.
The sol ut i omnixtge hatfatde d (1SPaBedis{R-bérapldlBortazaAol }-geiahydrheytidodl 2ialpgrazin-7-yi)-

methanol {7.08 g, 27% yield) as an white solid. Dlagnostic C** NMR (100 MHz, CDCl,) 26.5,

27.1, 34.5, 48,5, 53.9, 54.4, 58.4, 60.3, 67.8, 110.7, 116.3, 122.3, 122.5, 129.7, 161.2, 164.1;

MS m/iz 288.4 (M+1).

To a solution of 2-chloro-5-{chloromethyl}pyridine (578 mg, 3.57 mmole) in 7 mL of
dry acetonitrile is added 0.71 mL (7.14 mmol} of piperdine followed by 493 mg (3.57 mmol} of
potassium carbonate. The reaction is heated at 80 °C for 20 h. After cooling, the reaction

mixture is quenched with 5 mL of water, exiracted three-times with methylene chloride, and
dried over sodium sulfate. Concentration of the solvent provided an cil which was purified by
silica gel chromatography to provide 581 mg (77% yleld) of 2-Chloro-5-piperidin-1-yimethyl-
pyridine. Diagnostic 'H NMR (400 MHz, CDClg) 1.40-1.65 (m, 6H), 2.20-2.39 (s, 4H), 3.47 (s,
2H), 7.28 (d, 1H, J = 7.9 Hz), 8.60-8.69 (m, 1H), 8.28 (d, 1H, J = 2.1 Hz); MS 211.3 (M+H).



mL of water, and extracted with nethylene chloride. The organic |ayer is
dried of sodium sulfate, concentrated, and the resultant solide purified by
silica gel chromatography to provide 25 the title conpound 151 ngy (66 %
yield). D agnostic C13 NWR (100 MHz, CDCI3) 25.0, 25.3, 33.5, 45.2, 48.5,
53.9, 54.4, 56.7, 60.6, 60.9, 67.0, 110.6, 110.9, 116.4, 122.4, 126.6,

129.6, 140.0, 147.3, 161.3, 163.8,164.1 . M5 mz 422.5 (Mtl). Exanple 74
(7S. 9aS)-cis-f6-(2-Benzofdlisoxazol - 3-vés.oct ahvdro-pvridof 1, 2-al pvrazin-7-
30 yl I nmet hoxy) - pvridin-3-vlnethyll-ethyl-nethyl-amne Follow ng the general
procedure described in Step 2 of Exanple 72 and using 2-

chl or o- 5- pi peri di n-1-yl net hyl - pyri di ne. The reaction provided 1.0 g (87%

yi el d) of 1-(6-ChlTro- pyrSisbReSRypemeidistxizoh®ylgdteydry-byritbn@-ajiyraaigiogti c
NN7R g_4gzo Mz, 2%01?’()17d-m963 ffstmmgigfzrepgrel'gl abgve]ts %Ld 2%1L304te4r§h dl%h'ﬁ'an fglloaigd 6ﬂ 2H J
8. 2 and ) 8HZ §4 %}% algé Nksc(h'fw-rl'-éf potlaasmm ter!butomde The Zeactlon is he(ated for 38 min. at

(7S, 9as) - CI S- §C2 QJenti(Z[Qil]qrrsﬁmlaer@in-ﬁylryétbyl-oﬂﬂahytﬁﬁommyﬂ 74 ovndo)) 2is sy aZhen- 7-yl ] -

met hanol (8 46gdion B %temlrélu%ﬁﬁ?weﬁ\q Snch&4 §ﬁl‘?@ mh: of SNASPLR ddradisy @pded 2 ni
of -56- tet rah*ﬂr of ur M sol uti1on of ']‘oot assi um

t ert but ox| de @ener%‘g’ g OH“? grgﬁ'é‘éilaé?f ip (SIF'QI:IW ??me ﬁ‘ﬁatgocc’ﬂceé‘ﬁffe and 1
1- (6- Chl or o- prestltditrsoBleydurifiedipy |s)icared lalrbméthgracmritoprovidel th titig confpodatl AN i S
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Sodi Ui “sul a%‘f £% et ePer B %5‘*4‘@5611%&' e AR B e
gel chr omd® ogt@Eh {635 194 0 WIRevz 46R6 (M41.l e conpound 112 ng (50 % yield).

Di agnostic C13 NVR (100 MHz, CDCl 3) 1@,(35,, 2B 0, 26.3, 33.5, 41.5, 48.5,
51.1, 53.9, 54.4, . .

; ., =9, 10 , EA (IVH)
Exanpl e 75 i Bimathiife _yI oct ahvdro Dvri dol |
F2I ?I ovr azi n 7- V|FBﬁ$\hﬁ§<M)s ga(érélcbracea@e ésameh Vil bresw&f@@mbnulnraaa hiyihg 2 ne
ol | owi ng,

o ure scr and usi ng
N- net hyl c cI pen (clﬂla? "}?g‘yl?pf fefaStr?"ﬁlrov\'f’egﬁf?ﬂo(g% % g?'&l
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(251 |2_|2Hg K/5222(5d3 ‘Ig‘oM+ (7? Qgsﬁcrsl—ﬁ)bénzo[d?soxazo@yl)(maha‘drt'a_-%widg-ﬂ %%]py‘a%h-?-]yl]-H’ J =
(7S, 9aS) - ci s- 'Pimﬁ‘é’hﬂéﬁdj'g Soidaporl) prepprpd @6 tim Bjalr b- P¢mplaoi21is 2ddedy rmaly th- 7- yt | -
met hanol (4.4 7teti@hydiGfuleh foRkd bpoSpaniesk 3.0l M sSURD ,poxaurp lt@butdxides atded 2 M.
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t ert but oxi de.

( 6- Chl or o- pyr {14 ma3268 mwehip|aydedy Jihe pelviioy is-healtef §q retux for 3 h and quenched with 5

mL of water, and extracted with methylene chloride. The crganic layer is dried of sodium

sulfate, concentrated, and the resultant solide purified by silica gel chromatoegraphy to provide

25  the title compound 151 mg (66 % yieid). Diagnostic C'* NMR (100 MHz, CDC,) 25.0, 25.3,
33.5, 45.2, 48.5, 53.9, 54.4, 56.7, 60.6, 60.9, 67.0, 110.6, 110.9, 116.4, 122.4, 126.6, 129.6,
140.0, 147.3, 161.3, 183.8, 164.1. MS m/z 422.5 (M+1).

Example 74
(7S, 9aS8)-cis-[6-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido[1,.2-alpyrazin-7-

30  ylmethoxy)-pyridin-3-yimethyll-ethyl-methyl-amine

Following the general procedure described in Step 2 of Example 72 and using 2-
chloro-5-piperidin-1-yimethyl-pyridine. The reaction provided 1.0 g (87% yield) of 1-(6-Chloro-
pyridin-3-ylmethyl)-methylethylamine. Diagnostic 'H NMR (400 MHz, CDCl) 1.06 (t, 3H, J =
7.1 Hz), 2.14 (s, 3H), 2.40 (q, 2H, J = 7.1 Hz), 3.43 (s, 2H), 7.25 (d, 1H, J = 8.2 Hz)}, 7.62 (dd

35 1H, J=8.2 and 5.8Hz); MS (187.2 (M+H).

To (7S,9a8S}-cis-[2-benzo[d)isoxazol-3-yl)-octahydro-pyrido-1,2-alpyrazin-7-yl]-

methanol (146 mg, 0.51 mmol) prepared as in Step 1, example 72 is added 2 mL of



amne (143 ng, 0.64 mmol ) |s added. The solution Is heated to relux for 5 h
and quenched with 5 nL of water, and extracted wth nethylene chloride. The
organic layer Is dried of sodiumsulfate, concentrated, and the resultant
solids purified by silica gel chromatography to provide the title conpound
150 ng (62 %yield). D agnostic C19 NWR (100 MHz, CDCls) 24.5, 25.0, 25.3,
30.6, 33.5, 39.9, 48.4, 53.8, 54.4, 5g.7, 57.3, 60.6, 66.6, 67.0, 110.6,
110.8, 116.4, 122.4, 122.5, 127.1, 129.6, 140.1, 147.2, 161.2, 163.5.

164.1. M5 mlz 476.5 (M+l) Exanple 76 (7S

9aS) - ci s-r6-(2-Benzof dl i soxazol - 3-vl - oct ahydr o- ovri dof | 2- al ovr azi n-7-

Vi met hoxv) - tralivdiciora8 fellbwest by0.64 onﬁeUWOM\saleﬂohwf ):eta&stuhwbmmmbdue TF@I | owi ng t he
ge?ﬁrﬁl Pr O¢Rtidh B HASSE fol h\ﬁﬂmlé@s&v@&dﬁ -@lchibreapmd d;?fe 'd) of

met hy X ct i 0
(6-Chl oro- pwga’%e&&y’o’mﬁ%?ﬁde{[ f’? ﬁ@‘f%sq’ ‘g?ﬁ rF')‘x a?JT‘gJ &Jwﬁl_‘i %gnost ic 1H
NMR (400 MHPL Ot:wrsf"‘éewi Wi mgthyigne ch@f‘@@ Tfle orgapic layeHs griegl giisgdiumg 32 (s,

3H), 3.49 ( bylfadHdoncknirated, ﬁdhm)resul?an%llc(eqburlﬂiadl-by sllicageB ctboridtggraphyto pBvidedd, 1 H, J =
?7% Sgg) 2C;‘3mb'4rhecd§rp&}\d%z mg (50 %#ielg i oﬂ%%o"rg@a%@wﬁ-lz(éﬂid‘%z?%yr azi o 7-911]-
nmet hanol ?&géﬂ% ‘81Z§%g%ﬁ% %6 3@8 ‘ﬁ% e 1235 ‘jﬁﬁrpi‘é“?ﬁ *s added 2 nL
of tet rahyd??(ﬁ 136811398, I‘%iﬁ@%@%@?ﬂj%i M m/z 838 BTt | on of pot assi um

t edbut oxi de. The -57- reaction |s keatgdrsfor 30 min. at 50 C and

(6-Chl oro-pyri d|@1§3 yl net%kéé@[%gé?%%&xg{ DY L ostalTREo b | pebik4l ng, 0. 66
nmol ) is added eSOU|on|s 61 UX o quenched wth
5 L of wat dfetheg Aret Fareenyrone chloride. The organic layer is
dried of sodium @ljwlral'he gwrate'meﬂlae éebcrﬂuﬂdh $thre 2 ok Exantplend2 andlusioks Mpuri fi ed by

silica gel mefhjigoBpentiammBy Th@reRder prafdel 380 gltm: ﬂa&wtemm&& WiBin3d % yi el d).

Di t 4, 53.8,
5,905 e 0k o b oy ) 5 gy 5 D

2401, 147 315 IR e @, Hh0 s, 0 3 8.46%1 3BfHE) 7Bk Afbime 18288,

9aS) - ci s- 7- (Hihdet2i 1cHzp- Ms 225BgMiad)l - pvr t dl n- 2- vl oxvnet hyl ) - 2- benzof dl i soxazol -

descr by SIS ESMSRIERL i i USRS,

reaction pr&V ﬁ B(éﬁ 1"'@1‘” B g]ﬂ%G (fﬁ‘?we o F%je%% Lo

yl net hyl ) - asedrehydofyen f@m%%@ﬁ mL i AINR ¥ soiatiom poteay@rnsffr@w@ee 2Thet (m 2H),

3.23 it, A4Hreadtioris héated fdz 30 mB. &%50 (S and(BlChloré-pridintTyiméthybhcyclopanty-migthiilz) , 7. 61

(dd 1 H J am|n§(1§3 ﬁl@%&rﬁmﬁzll addad. Zﬁ'le(sglutlo;]r isTheated toTelfx f3r ﬁ)and M@nci’n@d?‘ 2 (MtH) .

(7S 9as) - ci ¥t 5 M 5ie01aE 5XRGBY WHL Dptiege LG JP9RPtbEE B dRAYE azi n- 7-yI ]
met hanol ( 15ddiumgsulfade, Sehcentaled. apd bpreswitant soiidé puridiiddyy stica askahirpiateor@phyits added 2
of tetrahydnafdthaitielcthpramebolng € % GeldlDigdnostic £ NMA @0d Mbii, @DCRY 2430t assi um
tertbut oxi dgg o DB a0 33.5, 39.9, 48.4, 53.8, 54.4, 56.7, 57.3, 60.6, 66.6, 67.0, 110.6, 110.8, 116.4,

122.4, 122.5, 127.1, 1296, 140.1, 147.2, 161.2, 163.5, 164.1. MS m/z 476.5 (M+1)

Exam 6
s, asS 6-(2-Benzoldlisoxazol-3-yl-octahydro-pyrido[1.2-ajpyrazin-7-
Imethoxy)-pyridin-3-vimethyl]-(2-me - - -amine

Following the general procedurs described in Step 2 of Example 72 and using 1-
methyl-2-methoxyethylamine. The reaction provided 395 mg (78% yield) of (6-Chloro-pyridin-
3-yImethyl)-(2-methoxy-ethyl)-methyl-amine, Diagnostic 'H NMR (400 MHz, CDCl3) 2.25 (s,
3H), 2.59 (t, 2H, J = 5.6 Hz), 3.32 (s, 3H), 3.49 (4, 2H, J = 5.6 hz), 7.26 (d, 1H, J = 8.5 Hz),
7.88 (dd, 1H, J = 8.3 and 2.5 Hz), 8.27 94, 1H, J = 1.6 Hz); MS 215.2 (M+H).

To (78,9a8)-cis-[2-benzo[d)isoxazol-3-y!)-octahydro-pyrido-1,2-alpyrazin-7-yi}-
methancl (152 mg, 0.53 mmol) prepared as in Step 1, example 72 is added 2 mL of
tetrahydrofuran followed by 0.66 mL of a 1.0 M solution of potassium terfbutoxide. The



reaction is heated for 30 mn. at 50 C and

1-(6-Chl oro-pyridin-3-ylnethyl)-azetidine (120 ng, 0.66 nmol) is added. The
solution is heated to relux for 5 h and quenched with 5 nL of water, and
extracted with nethylene chloride. The organic layer is dried of sodium

sul fate, concentrated, and the resultant solids purified by silica gel
chromat ography to provide the title ganpound 162 ng (71 %yvyield).

D agnostic Cs NWR (100 MHz, CDC13) 17.7, 25.0, 25.2, 33.5, 48.4, 53.8,
54.4, 55.1, 56.7, 60.6, 60.7, 66.9, 110.6, 110.9, 116.4, 122.4, 122.5,

126.4, 129.6,139.5,146.7,161.3,163.7,164.1. MS miz 434.5 (M+l). Exanple 78
LS reaction Is heated for 30 min. at 50 °C and (6-Chloro-pyridin-3-yimethyi)-(2-methoxy-ethyl)-

9aS) - ci s- 2- B@ma@hﬂbi(mwelss&maﬁﬂadﬁ& (Bre ¥ttty lis Reatelitél teixlfarvik HEdnB V1 ) - pvri din

2 Y O TRl B B Sl s WGVRE el 1R G goner

procedure d scrl Yshd azirl dine.
The react i ofngdr efysdue B‘Bfa‘ﬁg conegnirgtnd; @‘Fd‘?e &SUWU?P‘UPOPLW%"ZW@WWW aziridin-|-
yt met hyl ) - pyghroroatepeaphDiogpmovisie tthedtitle EbmviRd (24 0@ (MRizyleldfDlbghpstit CISNMRI (108 H, J = 5.4

HZ) 1. 34 ( Gz, B, Qso—z@s@ss*ﬂzlzslaﬁ%a% 3, £41, 53'7‘)590356555666@05?% J=5.8
e H ’ 25 (9} @)‘10%/&‘61"8%&243%%447%@‘% il o Lialy. s miuesstind) 2 © N2, 827 (d,

(7S, 9aS) -ci s-[ 2- benzo[d]lsoxazol SEﬁﬂmii&ahydro pyrido-1.2a] pyrazin-7-yl]-
met hanol (179 » :.J 0 fbidh sloRnel airbkiRoxeZolizgl- added 2 L
of tetrahydg F , g.py 0. 78 nL of a 1.0 leolutlon of pot assi um

t ert but oxi dé. heated for 30 _mn.

2- Chl or o- 5- ( 2- ne'f‘fqu"QaQ’Prqu‘?’ﬂ "![°°§‘?‘ﬁ‘ﬁaf’?§9’?bfd ;lﬂlﬁieﬂlzn%f E’@S‘P'e(-’fﬂ‘ddﬁ‘"go 78 mmot)
i s added. Thetigut-hticchicriie The adactipn povides| 208 modB3% Peldpeld-(GGioippiing-th 5 nlL of

wat er, and QidethAfd-86Hinel @.anaafchyhﬂn@o@mercm)2&’&1@1@@@9)@zi@y@u ks dried of

sodium sul trE EONCH] H’r‘ dIH ”9’9%@ & 'a" b9 Ho bé gy by silica
gel chromat og bﬁ °b RESFATE 8 yireld).
Di agnostl c ¢=35 Nmifa %tﬁ?zrmzl") CDC13) 18 5, 25 o 25 3, 33 5, 35.0, 35.2,

48.4, 53.8, 54 4To 56 7 (758 S Bois-[B-henZold)Bdkathj-3-1 ktabydrd-APidS: 2 Blbgrazn-7-4R22. 4,
122.5, 127. fretndeop (f1 nlé%é% .%él rL aretOds: i, Stép6$ &am;h@%%s Mg L4Rs 5 (M)

Exgngi S\NZI?I ie?%ydryﬁlﬁétfﬂléwff bgbgp er?? \Hf ﬁes[o potasslum tedgttgc d\édr'l'% pvrl dof
- ( 2- et hoxy resttey fs)heated fary 30 mind ah 60 “Gang 1-46-Chikuso-pyridinBrvimetiyl)-sfetidine (120 mg,

2- CP' Or? 6| 0Olat ailYes iaby. YK Shiubsh i§ AR reluk.fer s ﬁrmt:)d §Jenéhad With mmi.cnffhdlr y
acetonitri anm ne
%€%§ %pgﬁgﬁt?% \ﬁ@'l yfeﬁe Zh%n%oﬁ {dg |ag§ 1@9&% op%cp.lﬁfar‘nk%llfeﬁ y

and 328 g assi um reaction 1's heated at 80
Cfor 2 h. A?rtcm*fat%@aq' A Epsultapicsolida gerifiedhy swmetﬁh@"]a?gaa'yﬁw@ﬂdwe( Hes nL of
wat er, ext r aohmdnd 162ewy {71 ¥k gleld). Diagnostizt 15 NBRg1a0hMidz, iae)s) ahT 280i 2&R, over sodi um

sul fate. Congeniglaasd 848550085 565 QDY, d8lo0viode ¢ho) 1160, h22M)kgds, Was, pur i fied by

&l or -y BP%QW%%W oot iy e ?%&%é{’/"hil amne O agnostic 1H MR

(400 MHz, Example 78

loxymethyl]-octahydro-pyrido[1.2-a zine

Following the general procedure described In Step 2 of Example 72 and using 2-
methyl-azirldine. The reaction provided 66 mg (17 % yield) of 2-Chloro-5-(2-methyl-aziridin-1-
yimethy!)-pyridine. Diagnostic "H NMR (400 MHz, CDCls) 1.15 (d, 3H, J = 5.4 Hz), 1.34 (d,
1H, J = 6.6 Hz), 1.47-1.55 (m, 2H), 3.35 (abq, 2H, J = 5.8 Hz), 7.25 (d, 1H, J = 6.3 Hz), 7.65
(dd, 1H, J = 8.3 and 2.5 hz), 8.27 (d, 1H, J = 1.7 Hz); MS 183.2 (M+H).

Ta (78,9a8S)-cis-[2-benzo[d]isoxazol-3-yl)-octahydro-pyride-1,2-a]pyrazin-7-yl]-
methanol (179 mg, 0.62mmol) prepared as in Step 1, example 72 is added 2 mL of
tetrahydrofuran followed by 0.78 mL of a 1.0 M solution of potassium tertbutoxide. The
reaction Is heated for 30 min. at 50 °C and 2-Chloro-5-{2-methyl-aziridin-1-yimethyl)-pyridine



CDCI3) 2.34 (s, 3h), 2.67 (t, 2H, J =5.9 Hz), 3.34 (s, 3H), 3.52 (t, 2H, J
=58 H), 3.71 (s, 3H, 7.19 (d, 1 H J=7.9 Hz), 7.54 (d, 1 H J=17.9
Hz), 7.60-7.64 (m 1 H); M5 215.2 (M+tH). Step 2: To

(7R, 9aS)-trans-[ 2- benzo[ d] | soxazol - 3-yl ) - oct ahydr o- pyri do- 1, 2- a] pyr azi n-
7-yl]-nmethanol (171 ng, 0.60 nmol) prepared as in Step 1, exanple 53 Is
added 3 nL of tetrahydrofuran follo by 0.74 niL of a 1 0 M solution of
pot assi um tertbut oxi de. The reaction s heated for 30 nin. at 50 C and
(6-Chl oro-pyridin-2-yinmet hyl)-(2-nmethoxy-ethyl)- nethyl-amne (158 ng, 0.74
mml) I's added. The solution Is heated at 50 C for 12 h and quenched with 5
nL of wat er (148hg, €M hmAaS 18 dddda! Md'RiuboH lené-atéa% Rux 46121 BRI QUeBcB it Byer 1S

dried of sodlu ul f 0 ntra ant .solide.purified by
silica gel éh?lggt fg'ﬂ&gmﬁ ‘?gﬁ‘pr v‘beﬁg cplﬂ@ tﬁ?? o'rggr('s)'?r%(‘ﬁﬂ G280 o
yield). D agﬂfabtq%%@i%ﬂtﬁm thergepitant/pgiide mmiigddy stica gpl chwapgraawtnpmmge 2, 48.5,

53. 9, 54. 4, theGittédcontpburd, 966y @6 %6 Jield). DEGnostc d"E)NBIR (16B8mBz, cocly 1€5, 2615. 9 116. 3,

é)%grrgl elgg %%2]33% 5.0, 533 bha, 138, 4, 367 665, 183670, 1168; trodMPicd 42486 5  (M1).
1251372 BP: S19h 14k A8 A 1836, 1040k MDA AR DMMYof | 2- al pyr azi n- 7-

9aS) -trans-
yl met hoxy) - ovri di n- 2- yI meth i1- DyrrELLmd.&ELQ3 ol Follow ng the general

1-(6- Chlor A 1 ) F . Diagnostic 1H NVR (400
Mz, CDOI3) 1, 76Stap B4T°(an§olum of zzhlgrmznrgmomqmﬂ)pvﬂwe (490 g, ZB74Tmgiehin ®H) | 2. 65
(dd, 1H J mLYPdr: asdishithie 4 4dddd 0.81 mB (4.1 mﬂ:bﬂ) of L-retAdXky-A/- rﬁil)ylethy@ﬂme 2n@6-3. 00 (m

i lI:? J3:80 an rpé@:s’rﬁ%pg% otg's%ur"_\‘)rgarb%?é o ?%M%he%t?bateb T thzr A 738 (d.
(7R 9aS) - t r &ng Heyasction E‘]‘]"F‘%&?a‘ﬁ'&’l‘chsq ym56&t‘ﬁﬁ‘§?&ﬂ’-oe’$??‘?dd®f°f"'2‘9%]”ﬁyr azin-7-yl
] - met hanol meth@éherdyioridd, &fd daebbver ailiemaieats, e&:ma:entréﬁbepftﬁe saveatpdvitiedan | s added 3

m. of tetr GihmE}PM ;?d?lﬂsfd%yl ﬁ\%@%elbéﬁro%a%?raﬁﬂy 19 rc%;dér 498 M S@Hétayleg? offg- POt assi um

t ert but oxl d

DR STe B AL CHNTTA S mﬁgﬂﬂ@'f’m Dka@sﬂc NFE 80 Mz ) s
added. The €bBCkt2 s, BE) hevat @Y. bt 5.882)3.34ds, 3HR 3152 ¢rH, qaérﬂdhé}@ TWI(SI; BH)5 mL of
wat er, and exs (s, adrvyﬁzlj' 7%&%% @hi)Ozreocm (Hihm)om@ms Q(l\h is dried of

soc i 2 1316 RSt L DSBS Loty o103

gel chromat ogr ap%
464. 5 (M+1) T-yisogiheriob(181 mo.7060 Bag) prepaiersay I8 -Step- Bergrepialbs is added 3 mi of
| soxazol - 3- wiratgalombav déiRwEy by 094 ImL. &-201.0W 8dtitiBn 6f potassium fertbutoxide. The

vl met hoxvi - Pe‘éEtIoﬂ' 'rsr\ncf%te}! lfcg%bWﬁlat fd;b g%&yde Cﬂ%’]}iricﬁ% i%‘éihﬁﬂgltrﬁh%ﬁg

procedure de ne. The
reaction pr H\ﬂhﬂé‘ﬂ“r@é@ar&ﬂ P@i%”&ﬂ”é‘f Eﬁdngf'“'t? selgtianHs B‘Pa(tﬁdrﬂ?rf‘i)oq for 32 epget hyl ) -

quenched with 5 mL of water, and extracted with methylene chioride. The organic layer is

dried of sodium sulfate, concenfrated, and the resultant solide purified by silica gel
chromatography to provide the title compound 194 mg (70 % yield). Diagnostic C'* NMR (100
MHz, CDCl3) 27.2, 29.2, 36.4, 43.2, 48.5, 53.9, 54 4, 56.6, 59.0, 60.3, 63.7, 68.6, 70.9, 108.8,
110.6, 115.9, 116.3, 122.3, 122.4, 129.7, 139.0, 156.8, 161.2, 163.4, 164.1. MS m/z 466.5

(M+1).
Example 80
{7R, 9a8)-trans-1-[6-(2-Benzold]lsoxazol-3-vi-ogtahydro-pyrido[1,2- zin-7-
met - in-2- thyl]- lidin-3-ol

Following the general procedure described In Step 1 of Example 79 and using 3-
hydroxy-pyrrolidine. The reaction provided 584 mg (90% yleld) of 1-(8-Chloro-pyridin-2-
yimethyl)-pyrrolidin-3-ol. Diagnostic 'H NMR (400 MHz, CDCls) 1.76-1.84 (m, 1H), 2.17-2.24
(m, 1H), 2.41-2.47 (m, 2H), 2.85 (dd, 1H, J = 10.1 and 5.4 Hz), 2.78 (d, 1H, J = 104 Hz),



di et hyl am ne. Di agnostic 'H NVR (400 MHz, CDClI3) 2.30 (s, 6H), 3.58 (s,
2H), 7.20 (d, 1H, J =7.9 Hz), 7.37 (d, 1 H J =11.9 Hz), and 7.61-7.65
(m 1 H; M5171.2 (MtH). To

(7R 9aS)-trans-[2-benzo[ d]i soxazol -3-yl)-octahydro-pyrido-1, 2a] pyrazi n-7-yl ]
- nmethanol (207 ng, 0.72 nmmol) prepared as In Step 1, exanple 53 Is added 3
nmL of tetrahydrofuran followed by 0.0 nmL of a 1.0 Msolution of potassium
t enbut oxi de. The reaction Is heated for 30 mn. at 50 C and

1- (6-Chl oro-pyridin-2-ylnethyl)-dinethylamne (153 ng, 0.90 mmol) is added.
The solution is heated at 50 C for 12 h and quenched with 5 nL of water,
and extract a:bswldnhmn‘m}h}&bema-i)chismi&m 1H)e24qa, gaNd € 12.a8) 7.365(d hH, g of sodi um
sul fate, concamh aGeH ,1H§%§1Qg(ﬁ%ul tant solids purified by silica gel

chr omat ogr aphy to pro | de t he conmpound 25 el d

Di agnostic C13 NVR (1 m"%é?'g [glﬁ?agfaﬁlwhy‘?%ﬁﬂ“g 1’3’]‘%};2"2!-93"23 53.9,

54. 4, 59.0, rethadol (68, B9, 3. MmomO@p@ed gs1D. Bop 1.16ca@®ple BBGs 3ddedl B BIL of 22. 4,
129.7, 139. Qetrahyifofufan fbfolved by 398 b, of B6fo Ut solionTdiZpothdsiuntt teblitdrlde. EoRanpl € 82
ging N ot gy eeRER bann kO ZEU TSNS AR 2yl PRundieo FRIT o/ ) °GF
(5. O o o- pyP BEATS) w%ﬂ U PR SFRSELA S0y 3P SHenches MBS ¢ ' H AR
(400 MHz, CDEreB)and ediGetdd Sih r@mweﬁﬂynloﬂda B®-oigalBe la&mls dridyl of SodRiGh siiligle, 3H) |

2.42-2. 47 (rBoncJekﬂated?anz %e(ré‘sultaai@ablde uriiéd l(ﬁihcalj\ﬁfl chgomtoamghﬁgbrowgetﬂ«.ﬁﬂﬂe( d 1H J

= 7.9 Hz)

(7R, 9a5) - treﬁ@gtt”ﬂg% é%yﬂéld gz"g %3Vf3ct ahydro pyrido-1,2-a] pyrazln-7-yl]
- nmethanol (122 ny, 0 43 rrm)l) prep@&%@iﬁs In Step 1, exarrpl e 53 i s added 3
L of -60- tetral@rof ur gus)f X2Benzbld]isoxa T

pot assi um t il blrfdR.2- _Lé,,q.mel s heat ed for 30 min. at 50 C and

(6-Chi oro-pyri 0.53 mmol)
| s added. The solr&do?"ﬁ?lrﬁeesgeﬁ% Itp egl.[re gﬁf%@ege 't lg}fﬂ ha{%’&ma%lﬁ smﬂnth 5 nL of
wat er, and edipqthyiaming. Weet TRRcHRRtFRYIdahite mel (B1% veld) offh(S-Gyarmmridin: H'y'e&hwrs dried of
sodi um sul f adireethytaming EDdghostie th NNR (100 RiBz, I0BSl) 2.30r(E, 66IR13i5d 3s, pHY 7.80 @AH)y silica

gel chromat %H%W 72:;? dRHOVJH 'Kgotféﬂﬁaﬁrg gﬁ@ 4% ﬁgl})( 34 %yield).

Di agnosti c 0, 29.2, 36.4,
38.5, 48.5, 53.9,1954. RgB@ tigns-iggenzoldisexazdh-3yf °‘§a"y‘8%'m‘f'd‘*16'glpsfaz"ﬂtﬂl 7,

115. 4, 116. 3, M&@nd, (202mg,, AROM0lL B@pdred] 81 IN3SteH . ekampe 53 is MBsiad) ¥ migH. 5( Mr1) .
Exanol e 83 (t&ﬁhyu?cﬁ@arb fofldwed b 068 nieedr zof ¢l mmzalpo?asammdn&hmaowwl dol |

. 2-al Dvr azi r.l'erélc’aony f5 hEAt% JE!r %%‘n ﬁty 4 ‘% éndnll—(%-cwom ggﬁcmli W&M\&) c@neglylamingt

hexyl met hy | of

t
Exanpl e 79 aﬁ‘@’ﬂ%Pﬁ%’“N@) 'ﬁéﬁ‘ﬁ‘? W@P‘BW&WFQPH 80 "Crige 1 heandapessh eﬁr"‘ﬂf@r”ded 598 ny
(99% yi el d) rmoif of(viieChind extraptye with metByeny litetday Me oymicadiyex isi driakbfeptivram ne.

Di agnosti ¢ g hVBorcétied/lala thélebditant schafimifAed ¢ sikddlgel@hibmatography to provide
the title compound 258 mg (85 % yield). Diagnostic C'* NMR (100 MHz, CDCly) 27.2, 29.3,
36.4, 45.8, 48.5, 53.9, 54.4, 59.0, 60.4, 65.6, 68.7, 108.9, 110.6, 115.8, 116.3, 12.3, 1224,
129.7, 139.0, 166.7, 161.3, 163.5, 184.1, MS m/z 422.4 (M+1).
Example 82
-trang-[6-(2-Benzo[d]isoxazol-3-vi-octahydro-pyrid
thoxyl-pyridin-2-vimethvil-cyclohexyl-methyi-ami
Following the general procedure described in Step 1 of Example 79 and using N-
methyicyclohexylamine. The reaction provided 598 mg {99% yleld) of {(6-Chloro-pyridin-2-
ylmethyl)-cyclohexyl-methyl-amine. Diagnhostic 'H NMR {400 MHz, CDCl3) 1.06-1.32 (m, 6H),
1.60-1.89 (m, 4H), 2.26 (s, 3H), 2.42-2.47 (m, 1H), 3.71 (s, 2H), 7.17 (d, 1H, J = 7.9 Hz}, 7.46
(d, 1H, 4 = 7.9 Hz), 7.59 =7.63 (m, 1H);, MS 239.3 (M+H).
To (7R 9a8)-trans-[2-benzo[d]isoxazol-3-yl)-octahydro-pyrido-1,2-a)pyrazin-7-yl]-
methanol (122 mg, 0.43 mmol) prepared as in Step 1, example 53 is added 3 mlL of




1.60-1.89 (m 4H), 2.26 (s, 3H), 2.42-2.47 (m 1H), 3.71 (s, 2H), 7.17 (d,

1H J =7.9 Hz), 7.46 (d, 1 H J =7.9 H), 7.59 -7.63 (m 1 H; M 239.3

(MtH). To

(7S,9aS)-cis-[2-benzo(d] | soxazol -3-yl)oct ahydro-pyrido-1, 2-a] pyrazin-7-yl]-

met hanol (122 ng, 0.43 mol) prepared as in Step 1, exanple 72 |Is added 2 nL

of tetrahydrofuran followed by 0.53 nl. of a 1.0 Msol ution of potassium

tertbutoxl de. The reaction I's heated®or 30 min. at 50 C and

(6- Chi oro-pyridin-2-)4nmet hyl ) -cycl ohexyi -nmet hyl - am ne (126 ng, 0.53 nmmol)

I s added. The solution Is heated at 50 C for 12h and quenched wth 5 nL of

\SNSZI e iﬂflf g@(&gr’iyﬁ%ﬁﬁ% lolvbk BPbBélh@.rl#aCN ﬂlréolﬂjﬁon talggugﬁr@rsutwéermbs dr: ed of
ul tant .soli y silica

Gel  chr ot SRR R 4 b iy o Bine' i G RRER A R o)

Di agnosti c @TEe eRmME1HE WFﬁ) isggggg 3')“92'!1"“3“ s hﬂ%@“@@“@" 12jeend quepghed,  26. 5,

29. 0, 33.6, wal 54l &Cndter, and.eRtracted with mbfiyiéhe chidridd, 1Ha.deganio Zay8r, is @Aedef 108. 4,

110. 6, 115. %Pd.&%ﬁﬁe car?cgnlé;ed]aglgthg es?%ﬁts&hdeé% d?'by i@ gef chrdfiftoglaphM5 M 2490. 5

(Mrl) Exa
| soxazol - 3- PIOVEE fia RSPEPIPE 72 (4 Yo YEk): (lognast p:AME, (100 Mz, CDCL) 262,
rr net hoxv) - @9.pi 4i2n290, ¢A A6 43815, ¢8.5188.B.\04 455900 69.4-6D. Mmgnge TL.Hes.gydam&t.al

procedure dasssivies] 1b0s, St 120.0130EX feT1| 5349160 dMeSh/Agpo.5tNRt hyl ami ne. The
reaction provi ded 356 ny (81%y| el of o g5 (6- Chl oro- pyr| di n- 2-yi net hyl ) -

di met hyl am ne. Di agnostlc H NIVR S, 6H) 3.58 (s,
2H), 7.20 (d, 1 453 23 Lis-{0-(2-FenpoldlisgX igolLE-sloyrazing’

(m 1 H; N@mh&mxaﬁmmﬂmwﬂﬂmm
ﬁnzz tshgﬁil) ?'136[2 P&IBFIA %'g@%%&kecﬁﬁreﬂeécn@&ﬁn r1oof@££|{1ﬂ97§-al?d'%] Waghgeg 32” ]m_
of tetrahyd® HV”@WQBE’VS'“F%V\E%B %9&8" Brﬁﬂ?ﬁ? "!9 &8"%‘%8‘2(@%']8 ﬁd[rb%t assi um

t er t but oxi deimethmdcyclopexytmedil-aminehdiagnesiic {kh NMB (40giMiiz, GRCIS(.08:1 3R (m, 6H),

1- ( 6- Chi or o-1mgrisdi(h-42h, 2126, W) 420 arein ) B0 208 .17 @11H, 08, 7.90H50G 46101 ) is
added. The IHtJ%haA;\%at,gghn@qH’s%sgﬁF ﬁ'ﬁ h and quenched with 5 nL of

wat er, and eXtracted The orq%anl c la er Is dried of

sodi um sul f at e, ?:oncer‘?ﬁ%?b‘df' “Q?TH°[9]|§%?‘9F‘?§§M'I)'P‘I’§?W‘1"§'BY grd2Eiyeen-Edl-py silica
gel chr omat ogptrapd (1220mg ridsi ool prepared dein Jempoenathplé 72nig afddd %Tyu |l d).

Di agnosti c %hﬁ‘mr{nlﬁﬁwm O%Leﬂf a2P0 h solfondef pdekséum @bﬁoxlde‘l& %128368

54. 4, 56.8, 60 g ég@ rw/é % %?
139.0, 156. ’?9““%&9%?‘3%{% gé'%“ 5 £ 3 &g?'”‘*ﬂﬁ’ vzg'i% *’WB'? é""és (7S.
9aS) - ci s- f 6-AMe kA s 053 moRlbis added- The-seltonimhanted ehpP "G 5T 12mand auepghed zi n- 7-
yl met hoxy) - mith iI5cnil oF water] andteRivdcled Wh methiteneyehistidey | Thenseddnly llayamis nided=ai| | owi ng t he
general pr chsﬁlu.lﬁ f%@%ﬁéeﬂ?afbd'eﬁld %e&mﬂm&fm@m&m% ghrb}ﬁétm‘; bRy to
met hoxy- N- é 1"am ne e reﬁtll OE é)r oVi SI Z1 :é {j?el d) of
( 6- Chl or o- pyf9Y ?H‘e PR §P g el RBaNepticy ‘agnostic 1H
NMVR (400 VH22.8CBE, 3;3,226342&% 290 336 38.4, 48.5, 53.9, 544 56.8, 593 606 62.8, 66.9,
108.4, 110.8, 115.5, 118.4, 122.4, 129.8, 130.1, 161.3, 163.7, 164.1. MS m/z 490.5 (M+1)
Example 84
(78, 9a8S)-cis-[6-(2-Benzo[d]| -yl-octahvdro-pyrido[1.2-alpyrazin-7-
in-2-yimethyll-dimethwi-amine
Following the general procedure described in Step 1 of Example 79 and using
dimethylamine. The reaction provided 356 mg (81% yield) of 1-(6-Chlorc-pyridin-2-yimethyl)-
dimethylamine. Diagnostic 'H NMR (400 MHz, CDCly) 2.30 (s, 6H), 3.58 (s, 2H), 7.20 (d, 1H,
J =7.9 Hz), 7.37 (d, 1H, J = 11.9 Hz}, and 7.61-7.65 (m, 1H); MS 171.2 (M+H).
To (7S,9a8)-cis-[2-henzo[d]isoxazol-3-yl)-octahydro-pyrido-1,2-a]pyrazin-7-yl}-
methanol (116 mg, 0.40 mmol) prepared as in Step 1, example 72 Is added 2 mL of
tetrahydrofuran followed by 0.50 mL of a 1.0 M solution of potassium fertbutoxide. The
reaction Is heated for 30 min. at 50 °C and 1-(6-Chloro-pyridin-2-yimethyl)-dimethylamine (85
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3h), 2.67 (t, 2H, J = 5.9 Hz) J = 5.
7 9 Hz), 760764(m
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(s, 3H), 7.19 (d, 1H J = |
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1 H; M5215.2 (MtH). To

(7S, 9aS) ci s[ 2- benzo[ d] | soxazol - 3-yl') oct ahydr o- pyri do- 1, 2- a] pyrazin-7-yl ] -

met hanol (115 ng, 0.40 mmol) prepared as in Step 1, exanple 72 |Is added 2 nL
of tetrahydrofuran followed by 0.50 nlL of a 1.0 Msol ution of potassium
tertbutoxide. The reaction is heated®for 30 min. at 50C and

(6-Chl oro-pyridin-2-yl met hyl ) - (2-nmet hoxy-et hyl)- nethyl-amne (107 ng, 0.50
mml) is added. The solution Is heated at 50C for 12h and quenched with 5

nL of waterp Qi%n%?f&l)ﬁ@é&ﬁé‘od TM\é %ﬂt;&ﬁ?&%&@é\%oﬁé‘ﬂo%%d ﬂﬂ&e‘?ﬂvﬁﬁ‘ Lo ayer is
dried of sod|tum sz{d Tﬁ n?ei sul t e purified by
ST fca gel W BRI G SRR ete: Thboea e s s aednsdige o7 o6

yi el d). Di agmerated, @1@“%"?@&3‘63 mvFified bioshich g9l clramalography B progide Be tite3. 2, 48. 5,
53. 8, 54. 4, cinipotind 63@ngR40 % Visld). DEghoklic CENMR (1600MISz, CBOIL)25.0, BH3%6, 44.80. 6, 115. 8,

116. 4, 122. 45 4 189 64.4,13%; Bo.7,%36; Sh.o, 1666, 31046856, 11884124, VR £1130466. 5 (Mr1).
Exanpl e 86 (1

9aS)-trans-| E‘fFSt31(t12"1 B3%, Wt MSGEZ8P M) - oct ahvdr o- pyri dofl . 2-ai pyrazin-7-
vi met hoxv) - pvr f di n- 2-yl net hyI I -(R) Emmn&_&ﬁdl n- 3 ol Fol I owi ng t he general
procedure descrig s-[842-Bax g 3. 8 aBvrazi

hydr oxy- pyr (k& di 8\ in Qr 'fq,g (93% yi eI d) of

(R) -1-(6-Chloro- I di n- y e?.ﬁ . Diagnostic' H NVR (400
MHz) 1.76-1.84 (fifflowingiie goefizores 'bfdﬂ)swpé"‘hﬁxaz‘f’&f*’( ushg 2- 2 65 (dd, 1
,J = 10. 1mahokyN-nethyjefhylaming.gT h(adaacttpn Hovidbdﬂmm(!?m)ﬂeldmf FCBrogridm 1 H),

7( S Hg;‘h-,ylnﬂthﬁﬁ(z%eaﬁxy(émyl)%eiﬁ%amﬁe Maghsbtic H MR doF M2, Sbdil)2.3475,38 (d, 1 H,
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7R, 9aS) - trglns- 5"nz§fdlﬁ sox %52( hDJ Jﬁ 371 (s 3“ 71i(d2a|]I pyrazin-7-yl]

net hanol 18 %54@ J Fd8iHe) 'bPQS-b%(E'd "ﬁ'sM?m%? J’[l) exanpl e 53 is added 3
m. of tetrahydroofur anUS@#S)@mmebzso[dmsﬂ&olr&yl)@btaladm-p@ndwsaeﬂ]nytaizloﬂ-yld}f pot assi um
tertbut oxi dgethddde (115 %ng, hﬁ@%rﬁdnrbrép%reﬁ'%étnﬁéteﬁ af e%?npm o istddagl2 %La&d
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sodi um sul frathg@-amie T2 Mg, a5e thmolisChdtidde The Solltba st heald 00 @ eor 2H ad by silica
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Exanpl e 87 R CIOASRS, REBB36; 430; {85, BES) 504 Helesspe B0l ,68.6\430¢C b6y vele,0- pvr i dof

1. 2-al ovr azhgysel 110/, T88.8) G/, 124, 1168 41150/ 1 BBS, Ry 3, 1633, 8¥4. T Rk lndl s~ O

(M#1).

Imethoxy)}-pyridin-2- - idin-3-

Following the general procedure described in Step 1 of Example 79 and using (R)-3-
hydroxy-pyrrolidine. The reaction provided 612 mg (93% yield) of (R)-1-(6-Chloro-pyridin-2-
yimethyl)-pyrrolidin-3-ol. Dlagnostic 'H NMR (400 MHz) 1.76-1.84 (m, 1H), 2.17-2.24 (m, 1H),
2.41-2.47 (m, 2H), 2.65 (dd, 1H, J = 10.1 and 5.4 Hz), 2,78 (d, 1H, J = 10.4 Hz), 2.96-3.00 (m,
1H), 3.80 (s, 2H), 4.36-4.38 (m, 1H), 7.24 (d, 1H, J = 12.8 Hz), 7.38 (d, 1H, J = 7.9 Hz), 7.69
{m, TH; MS 213.2 (M+H).

To (7R,9a8)-trans-[2-benzo[d]isoxazol-3-yl)-octahydro-pyrido-1,2-a]pyrazin-7-yl]-
methanol (182 mg, 0.63 mmol) prepared as in Step 1, example 53 is added 3 ml of
tetrahydrofuran followed by 0.79 mL of a 1.0 M solution of potassium fertbutoxide. The



Fol |l owi ng the general procedure described in Step 1 of Exanple 79 and using
(S)3- hydroxy-pyrrolidine. The reaction provided 584 ng (90% yi el d) of
(S)-1-(6-Chloro-pyridin-2- ylnethyl)-pyrroiidin-3-ol. Diagnostic 'H NVR (400
MHz) 1.76-1.84 (m 1H), 2.17-2.24 (m 1H), 2.41-2.47 (m 2H), 2.65 (dd, 1
H J =10.1 and 5.4 Hz), 2.78 (d, 1 H, J = 10.4 Hz), 2.96-3.00 (m 1H),
3.80 Is, 2H), 4.36-4.38 (m 1H), 7.244d, 1H J = 12.9 Hz), 7.38 (d, 1H J =
7.9 Hz), 7.69 (m 1 H); M 213.2 (MH). To

(7R 9aS)-trans-[2-benzo[ d]i soxazol - 3-yl)-oct ahydro-pyrido-1, 2-a] pyrazin-7-yl
]- methanol (186 ng, 0.65 mml) prepared as in Step 1, exanple 53 is added 3
nL of tetr aduubhaf hea@a fd- ab minvet5og afd @) 1-48-Ctidro-pyridinQ-yieB9l-piriolim-361  pot assi um

teribut oxi d%sam;eo 7 6] |§ ol STrB ﬁ’[sfhgét 56"’(9\‘0r h i% gan@m with
S)-1-(6-Chlar di n- 2- |n-- ? 6§1mml I's
édéed (The o gy =S ﬁ'@‘:}%{%@ﬁh‘f‘z 6.1 e orgagip | eiohgofims i Z)f
wat er, and ekifateagonesitraipd. Andthe 'hwlteﬁeolimumeﬂébsmﬁlue clyogyategraphly toypegvide s dri ed of
soFIi uLn sult i tfle cOMRRORIAT Bf 6Q,% qioid). E)hﬁho&t&s’ld mnt(wmhrizdsoclwzi?fii fub, by silica
el chroma g 9

%agnost I C lgéaﬁ%% %§m 54(30?:?% 610%’7& F%gg W@g EEB %%37 qlill,d8éa5 52 7,
53.9, 54.4, 188332241225 139833933554, 66@ 13.571p42, M%t‘)@“‘l(m"ﬂho 7, 115.7,

116. 3, 122. 3,122.5,129.7,139. 1, 156.Ekamdéd7 2, 163.5, 164.1. MS 464.4 (MtH).

Exanpl e 88 (7S (R, tr Benzod isaxazol-3-yi-octahydro-pyr; 2-alpyrazin-7-
9aS) -ci s-f6- #2!!Begzo! ,Im -oct ahvdro- D\/I‘Ié ’Ti §-a| ijram n-7- vyl
met hoxv) - ov -net hyl -am ne Fol |l owi ng the general

procedure descri bdavippthegeisra pr%edl&éﬁwlbed i Stegripf BxaMwlp 7R-and using (S)-3-
met hyl cycl ohgdylyaptdidne. Tine réaeﬁtmtpro@neqosag\mgiem% ¥ieng) o1gsS)Y 198 Zhigiogirdin-aof
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met hanol (128, 1Ay, M§2¢2 (wm).) prepared as In Step 1, exanple 72 is added 2 ni

f tetrahydrof f gkl t

O bexranyrof a1l LaCH i pt sl oL aglr it 2551 um

( 6- Chl or o- pyTataney (Bssyﬂ‘ﬁireqqﬁ/'l“T"bﬁ@P%??eﬁ%/!" ?1"%"( fy $xample 53 ipadded 3 8% ¢hy 0. 56

mol ) |'s addeshydicieansiollowed by 0i8$ mteditaclo Mosolutidruef dotessiln®? tenbmdiequidached with

g“rrgdoff\Nat eéacuaanahe%]geh[f@@b% msmcrsﬁatsyhmn&&bﬁanhdglmem?p%?ﬁma Iay]ger 11 sb
of s a e nt sol.i urifie

Si1 1 cagel P S bfly o#82° FRRGEelita bY & bERI ARGl B o' 0

yi el d). Di agHodtwater.@nd RNR"‘G‘!L!!@‘ Webyleneeityridy. Fop @'93"‘02'SV93 is dyigd ofsodigrg 5 28, 7,

33.5, 37.5, slfhiedconbehtr@ed, 2 He reSuttar soliBbpurified 6@ sifca gBlZhedmatbgraphy tolptddidé, 110. 9,

iég g (bﬁ) Atha tih@%o our:nld2378r9 (1349 Qd) ﬂigg%os‘ﬂc 3 4rO¢1 406033 cDEQD7Y,; 20164 1. MB i z
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116.3, 122.3, 122.5, 129.7, 139.4, 166.4, 161.2, 163.5, 164.1. MS 464.4 (M+H).
Example 88

78 9aS)-cis-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyridof1,2-a]pyrazin-7-
yimsthoxy)-pyridin-3-vimethyl]-cyclohexyl-methyl-amine

Foliowing the genera! procedure described in Step 2 of Example 72 and using N-
methylcyclohexytamine. The reaction provided 700 mg (95% yield) of (8-Chloro-pyridin-3-
yimethyf)-cyclohexyl-methyl-amine. Diagnostic C'* NMR (100 MHz, CDCls) 26.1, 26.6, 28.9,
37.7, 54.5, 62.8, 124.1, 135.1, 139.5, 149.9; MS 239.3 (M-+H).

To (7S,9a8)-cis-[2-benzo[d}isoxazol-3-yl)-octahydro-pyrido-1,2-a]pyrazin-7-yi}-
methanol (129 mg, 0.45 mmol) prepared as in Step 1, example 72 is added 2 mL of
tetrahydrofuran followed by 0.56 mL of a 1.0 M solution of potassium terthutoxide. The
reaction is heated for 30 min. at 50 °C and (6-Chloro-pyridin-3-yimethyl)-cyclohexyl-methyl-



yl nmethoxv)-DVrid in-3-vlinmethvll-ovrrolidin-(S)-3ol Follow ng the general
procedure described In Step 2 of Exanple 72 and using (S)- 3-

hydr oxy-pyrrolidine. The reaction gave 900 ng (68%vyi el d) of
(S)-1-(6-Chloro-pyridin-3- ylnethyl)-pyrrolidin-3-ol. Diagnostic Cl3 NWR
(100 MHz, CDCI3) 35.1, 52.5, 56.7, 63.0, 71.4, 124.2, 133.4, 139.6, 149.9,
150.4; Ms 213.2 (MtH). To

(7S,9aS)-cis-[2-benzo[d]i soxazol - 3-y|‘??50t ahydr o- pyri do-1, 2-a] pyrazin-7-yl]-
met hanol (196 ng, 0.68 mMml) prepared as In Step 1, exanple 72 is added 2.5
m. of tetrahydrofuran followed by 0.85 nL of a 1.0 M solution of potassium

(51 s o Bt S o Ryt )
added. The &6f gt”ﬁ‘o?{ WL""?‘F@&%@%W%X’L T"EIE“?"BPL'?A‘%‘ a 80593&1’1%’@59 \Rﬁ'etdl"PégS nL of

wat er, and eésdiummspifalel coticenyraies.tany the rasulignt|solidp dwifiedyesilicg gehetirematagreehy ths dri ed of
sodi um sul patige the MREEATIUAL £18 meaBEks i/iBid), DRGAssIcAT NIMR (ool MHBWOd,) #5b, by silica

| ch i i % yi el d) .
D agnosti e, %?-é'%@ézfg%égﬁ-%"’%%ﬁ Spioud, SYTBSHRARE B oYW ),
53.8, 54,4, '6%H722482%0, 15§ 129851398 1489, 161.3:753.6,164.1gME mizdpg.5M+1). 16" 4 100 4
125.8, 129.7, 140.0. 147.2, 161.3, Examle®s 164.1. M5 nfz464.4 (Mrl). Exanple

90 (7R 9a$)-trangs2-Ben -5 EHzolisiilazof-34/Roctahydro-pyrido[4.2-

ovrrolidin-1-v Lein-2- vl axviet hvl | oct ahvdro- pyri
1. 2-al ovraz"m(’!h 34 g '°'ocedure described In Step 2 of

Exanpl e 72 and uEqiejng (g eengiel Ripcadure deggippdin Step 8 9f BpwledBandwFined®ed vi el d) of
1- ( 6- Chl or o-hpdrexiyglirraticiney Thee trdaigtion - gajps/ BOMD nig AB8E .yield) af) (8)St(B-ChlodokpiiiR-3 400 MHz,
(_3D§| 3) H;) 755 ei.ﬁ)—;gﬂbudﬁ‘.@ﬁl. D?agﬂég@cﬁﬁmﬁmoo%ﬂﬁi 5:36@73% '(%ds' %él'.'}.i_elaﬂj 7, (2 d11 ﬁz ;" % .
(7R; 9aS) t réﬁ‘ng%‘ga?éaoﬁﬁ% %@X‘*éﬁz-qggq%“?oct a,hyd.r 0- pyr | do- 1: 2-a] py.r azi n- 7 yl
| - met hanol (215Thyg, O0f7PSaPrAst-benzelisexezpl-3rd)-¢atehBirepyrido-1.grlawptine?-88 i s added
2.i3 n of ttn%tm.a:lnmseﬁgt.maa rhrBdI)l ;swtafidby_wseé 1Texafiplear2lis Qddddsas fm.idancof ;

ot assi um e : an
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and extract étBowgt &185minbly ks eddedc Mhasolutie. is fdated ¢ hax for 2 [haape quenghed mitle® of sodi um
sul fate, concaNkleAbRFextadish WitemétSfert biiditie.SPhd sl§anRUsyef is@feddr s(')é@iillri:w ca gel
C o 201 <t B A T A e ot s BN el il )
542, 54.5, B, e capogd Bne{124Eyiga)- Bingrogtic CTINMI (109 MiizaCDGIY 258, 25%2 5. 127. 6,
129.7, 139. 334133, 95.4,142%, 83.8,1583, 46.7, 04, 605! 626, &V, TL2, ¥0B, 111(1\Mt164, Exanpl e 91

(TR 9aS ) - 4hanSog (55 Fhaty, Q0L QS HaioSR%AZ Mz s 4lwdny( 5- oyr rol i di n-|
-vlnet h}i-pyridin- 2-vl oxviet hvl ocg aggldéoo- pvridof 1. 2-al pvrazi ne

yioxymethvl)-octahydro-pyridof1.2-alpvrazine
Following the general procedure described in Step 2 of Example 72 and using

pyrrolidine, The reaction gave 900 mg (68% vield) of 1-(8-Chloro-pyridin-3-yimethyl)-
pyrolidine, Diagnostic 'H NMR (400 MHz, CDCls) 1.75-1.78 (m, 4H), 2.45-2,49 (m, 4H), 3.57
(s, 3H), 7.25 (d, 1H, d = 3.7 Hz), 7.64 (dd, 1H, J = 8.3 and 2.5 Hz), 8.28 (d, 1H, J = 2.1 Hz).
To (7R,9a8)-trans-{2-benzo[d]isoxazol-3-yl}-octahydro-pyrido-1,2-a]pyrazin-7-yi]-
methanol (215 mg, 0.75 mmol) prepared as in Step 1, example 53 is added 2.5 mL of
tetrahydrofuran followed by 0.94 mL of a 1.0 M solution of potassium fertbutoxide. The
reaction is heated for 30 min. at 50 °C and 1-(6-Chloro-pyridin-3-yimethyl)-pyrrolidine (184
mg, 0.94 mmol) Is added. The solution is heated to relux for 2 h and quenched with 5 mL of
water, and extracted with methylene chloride. The organic layer is dried of sodium suifate,
concentrated, and the resuitant solide purified by sflica gel chromatography to provide the title



Fol |l owi ng the general procedure described in Step 2 of Exanple 72 and using
pyrrolidine. The reaction provided 900 ng (68%yield) of

1- (6-Chl oro-pyrldin-3-ylnethyl)- pynrolidine. Diagnostic 'H NVR (400 MHz,
CDClI3) 1.75-1.78 (m 4H), 2.45-2.49 (m 4H), 3.57 (s, 3H), 7.25 (d, 1 H J
= 3.7 H), 7.64 (dd, 1 H J =8.3 and 2.5 Hz), 8.28 (d, 1 H J =2.1Hz). To
(7R, 9aS)-trans-[ 2-(5-fl uoro-benzo[ d]i soxazol - 3-yi }oct ahydr o- pyri do-1, 2-a] pyr
azin- 7-yl]-nmethanol (215 ng, 0.75 mbT) prepared as In Step 4, exanple 1 is
added 2.5 nL of tetrahydrofuran followed by 0.94 niL of a 1.0 M solution of
potassium tertbutoxide. The reaction Is heated for 30 mn, at 50 C and

1- (6-Chl Or%rﬂwuhﬂbikrﬁg)(é?”%tym& ﬁ&ﬁ&b&ﬂm@a%% 2 oc&%ﬂ%m'é 94,5 added.

The sol utiqn i or_ 2h wat er, and
extracted v'ﬁet‘lh ?ﬂé/%gﬁe c{’u%#‘lqﬁé’ 60r, &8- 3'r1égt 113°§a98 2. 3di‘?2e'izl1?']f6 'sodi um
sulfate, C@aEdAYAFGY 160H]16hand tHRA MBNTzL8APdPuUrified by silica gel
chromat ography to provide the title L;.,[-: 22 mg (5 %yield). D agnostic
"H NVR (400 MHz ] 6 Hz) 1.39 (dqg, 1
H J = 13.2 and“3*6> 5 54 Sy o " (gt 1H,
J=116aM¥I@M¥§MMM@9u@85290(m 2H) 3.10 (d, 1H, J = 11.2
Hz), 3.29 (dt, Fdllowing Jhe=geh8ralpoteduid. ddsdribed In3stey 23of63<anﬁ1ﬂlb 72Hnd Bing8 (d, 1 H,

J =12.0 olia3§8T‘éjre§éﬂml\_|8rd%ld ed éﬁ; a é68%64y @c(fdlctﬁ Cil'll '-py din-3}l ?yl)”md 7.6 Hz),
i

4.22 (dd, 7.20-7.23
(i aby " 7 by Dioghiste; MR (430 MFth G957 17783@ g <7t o ari 7 15 2% s
Hz), and 8s.08) 785 (d11H) =3.7-H22 7T®4Kd) JH, IWBBrﬂmdz.ﬁtBiZBB(ZMHl)H JERime 92 (7R
O P e sttt a5
of (7R oad et (3 . BTk Nl ofRoBeh ot ! e 1 %%ﬂepi%"f‘&r%ded? 0‘?

pyrido[ 1,2 tq!apwmamfomp r?ét@%w') ok {0 r$°|2ﬂ°9I0}‘ Pﬂ*ﬁﬁvaht?ﬁbl(@@@ mie 0. 30 i )
and trl et hydcodn 1§ Gedidd for F0minOatIo “Crenl 1-(6-Chis piritinesgmetnyaiiréliiné aam ), at

ambi ent tegmngema ngﬁr is a’J?%dh%% 't]‘::r?%%' at%(m:%[dxqgr %%Qﬂﬂbenct%dQﬁh was added.

The reacti uenc g ) aqueous
sodi um bi cafabrae 8’“(36’6?‘? Wittomethylengehigiiden The H"@a'ﬁ‘h'ﬁﬁ' iscriied gbipdiym sualRe reacti on
m Xt ur e wascomcehtratatit @hd thairédultdnhsalide fLbficdiby Sitlca gll chrombtograghycd prowidetiyd ttiae

gm ?;it g)e a}%ﬁ &:ﬂé\r?i ﬁ‘f@s Wg%ﬁi{“d?ag‘ﬁ?ﬁti% AENGR RO ML EBEL) (131'@*‘(3(&?%9“5 394 EIJ'hme
product vvasanﬁggg'z) ﬁ {ﬁ’ ﬁ'ef(t‘q%g@?i& ?A%“’Sﬂodtzof(ﬂ'ré'{'}e% ép%% 1 3@??%28“ 65- A
reacti on it dF 1.6 enesi.BHiZ) 2P 1dM, 2 R.858Q0)(mt 2Hrs10tat Tahed LR Hand 88 @ki d 5- (2
benzo[ d] i somzehz Sadd 2.064) 38 e (B 2H)sLa, AHR) PYZ.0RENS.88 M| TREURAXY), - pyr | di n- 2-

rmon) T ackeaidhs ‘i\;ﬁfﬁ” B2 e R Ba BESTIUPRREIGI IR <8 T, ©15°
hours. Aft el de8i7iZa¢m 2Hhd 33ded, dhtd T &4 prddl Beh TaffdeHE. J F8Liad a6 ki fi ed by
flash chr oraat egs apty, JEQ.oH WSz 265.31+()80%) of the title conpound.
Example 92
(IR, 9aS)-trans-1-[6-(2-Benzo xazol-3-yl-octahydro-pyrido[1,2-alpyrazin-7-
yimethoxy)-pwidin-3-yimethyll-piperidin-4-ol
To a well-stirred mixture of (7R, 9aS)-trans-[5-(2-Benzo[d]isoxazol-3-yl-octahydro-
pyrido[1,2-alpyrazin-7-yimethoxy)-pyridin-2-yl}-methanol (120 mg, 0.30 mmol} and
triethylamine (0.5 mL, 0.35 mmol) in methylene chioride (5 ml), at ambient temperature,

methanesulfonyl chloride (40 pl, 0.05 mmol) was added. The reaction was then stirred for 1h
before quenching with 10% aqueous sodium bicarbonate (with 20 ml of methylene chloride
added). The reaction mixiure was extracted with three 10 ml fresh portions of methylene
chloride. The combined organic extracts were drled (anhydrous sodium sulfate) and
concentrated in vacuo to afford the titie compound, The product was used in the next step
without further purification.



D agnostic Cl3 NWR (100 MHz, CDCI3) 27.2, 29.2, 34.6, 36.3, 48.5, 50.9,

53.9, 54.4, 59.0, 59.6, 60.4, 68.9, 110.7, 110.9, 116.4, 122.4, 122.5,
129.7, 140.1, 147.2, 161.3, 163.4, 164.2. M5 mz 478.5 (M+l). Exanple 93
(7S. 9aSl1-cis-1-16-(2-Benzofdlisoxazol -3-vi-octahvdro-oyri dof

1. 2-al Dyrazin-7- vl nmethoxv)-ovridin-3-vlinethvll-ovrrolidin-(R)-3-01

Fol | ow ng the general procedure described In Step 2 of Exanple 72 and using
(R) -3- hydroxy-pyrrolidine. The reaction gave 900 ng (68%vyield) of
(R)-1-(6-Chloro-pyridin-3- ylnethyl)-8¥rrolidin-30l. Diagnostic C79 NVR (100
MHz, CDCI3) 35.1, 52.5, 56.7, 63.0, 71.4, 124.2.133.4,139.6, 149.9,150.4; M
213.2 (M+tH). To

(75, 929 ¢l sl 2 b%”?é%[:t%]:'r’ﬁ&ﬁﬁiz%nsérny' { DAL Rl dinduc? 58k D32zl N Ty 1

met hanol (176 added 2.5
m. of tetr ati‘ﬂ}%?%?zﬁlr? ¥-Bigh ‘{KEBV”E 1@’%4‘?73”5‘?“3%’%“5@[%%” i orP* ? pot assi um

t ert but oxi defronTtheepreviays step and 4H!¥drmell=@®ef(dﬁ m@ @.1fimmol) it acgigni@e4holl) was
(R -1-(6- Chlsarrwmrziﬁunnwaaytmtfdayt }\owwﬁéalcsdd.i.gma«sabem (sk6ovB®andOneg/ 7 MMDI ) 'S

added. The s t h ° ched with 5 nL of
water. and erg%!é{] ﬁb ?e]sﬁ cﬁr%ﬁxgt?%rﬁ%b %Fm\%e m%ﬁ /og YIS hl fis f.orr;})otl;ndl s dried of
sodi um sul fa‘?‘%g“"s“c Eorﬂ?@@?%"@ﬁ CDé’hl:lz"t%@g? o8 ﬁll $esin 8- §§8i9d%3 $&f#£5%€@d by silica
gel chr omat oigafthy 68.9 100.0VilEE 11t 1244, 122.5, CaTpon d1422, my.3( 183.4%06¢i2el d) .

Di agnostic GiSmbivks £ M. MHz, CDCI 3) 25.0, 25.2, 33.4, 34.9, 48.4, 52.4,
53.8, 54.4, 56.7, 568 606 62.6,_67.1,. 71, 2, 1106 111. 1, 1164 1224
125.8, 129.7, 140.0. 147.2, 161. 3-5%%9%3, 164.1. Ms niz 464.4 (IIVHrl)

Exanpl e 94 (7R 7 js-1-16-(2-Benzo[d]isoxazol-3-yl-octahydro-pyridol1,2-a Zin-

9aS) - t r ans- T4 prpleink(Resldl n- 2- vl oxvnet hvl ) - 2- (5-f | uor o-

benzof dl i soxazol 1=§|roan %Tg&-mé@'ﬁr&ew& Héi&fbld Iﬁs@bﬁoﬁ%!aﬂﬁle Fobidiing&R)ishe general
procedure d ribe ik ! CHi i

azet i di ne- h?yﬁo’éyFﬂw?Faeé %E)l a?tg%@fveagﬁp gﬁg fIorP-gyridige

1- ( 6- Chi or o-Ysyatviipyolidin-3,9l,Riagngety C3 MR ( iz, GP%!@ & mTOAOO VHz,
CDC13) 2. 06-242M36.m)132¢])140.8 1284; (MS 214BIMH)= 7.0 Hz), 3. 55 (s, 2H), 7.27 (d,

]I-IZ ;" ~'3/B :1273392HZ) o /- 61 (fspéiS)-&s-[E]benlo[d]|s§<a§bl-§~§\goc?ah§tlrd:mldo-82 &Pyrdghrp-H I = 2.5

(7R 9aS}tr an'gfu%"f'gﬁsl % OF!- BRe- BpREer FE XL TP 13 S%ATPI8 lzaﬁﬁﬂqﬂ&zp%/ﬂ' db-1, 2-a] pyra
zi n- 7-yl] - nietrahydieiyran Qipwagy by 0.73 mlnaidl 9.0 Mreejyiancad patgssium Bfiagpxide. dhaanple | IS
added 2.5 Muyresuion i Réakealior 0 arfinl 61260 °C @hd ve(5-EHbrdpyd@n-sdimethylppyfolidiniglos 0l Ut i on of

EOE gsé'hlug‘r Leggféxraﬁ{-é%lﬁ# @ﬁml? JQ&Eed @S&ldt@rﬂ‘us he’%te'a IGPrmféHran@&eﬂéhgd withs 0 Icsagg ded.

azet
The sl ut orbtieten i exgatien mrIb e eron, e reansualEr R e S AR | vt or
and ext r act egpneantratednand thelresaitantsolidg piriied by Bilice astyemiatoorerhy éa provide dheititlsl of sodi um
sul fate, comagsing at Bgl(10 2gbid) Bagh@tet 't BMR (B0 Mudcomwy 24,0, esl2 iy il ca gel
chromat ogr apfyy, 894 R58V4a%Csd N186b doleCo2.6, 67.1, 71.2, 110.6, 111.1, 116.4, 122.4, 1258,

129.7, 140.0. 147.2, 161.3, 163.9, 164.1. MS m/z 464.4 (M+1),

Example 94
{7R, DaS)-trans-7-(5-Azetidin-1- thyl-pyridin-2-vloxymethwl}-2-(5-fluoro-
benzoldlisoxazol-3-vi}-octahvdro- 1,2- azin

Following the general procedure described in Step 2 of Example 72 and using
azetiding-hydrochloride. The reaction gave 200 mg (53% yield) of 1-(6-Chloro-pyridin-3-
yimethyl)-azetidine, Diagnostlc "H NMR (400 MHz, CDCl,) 2.06-2.14 (m, 2H), 3.23 (t, 4H, J =
7.0 Hz), 3.55 (s, 2H), 7.27 (d, 1H, J = 7.9 Hz), 7.61 (dd, 1H, J = 8.3 and 2.5 Hz), 8.26 (d, 1H,
J=2.5Hz); MS 183.2 (M+H).

To (7R,9aS)-rans-[2-(5-Ruoro}-benzo[d]isoxazol-3-yi}-octahydro-pyrido-1,2-ajpyrazin-
7-yll-methanol (95 mg, 0.31 mmol) prepared as in Step 4, example 1 is added 2.5 mL of
tetrahydrofuran followed by 0.39 mL of a 1.0 M solution of potassium tertbutoxide. The
reaction is heated for 30 min. at 50 °C and 1-(6-Chloro-pyridin-3-yimethyl)-azetidine (71 mg,



conpound 68 ng (49 %yield). D agnostic C13 NWR (100 MHz, CDCI 3) 17.7, 27.1,
29.2, 36.3, 48.4, 53.9, 54.3, 55.0, 58.9, 60.3, 60.6, 68.8,107.4, 107.7,
111.0,111.4, 111.5, 116.6, 118.0, 118.3, 126.5, 139.6, 146.6, 157.1, 159.5,
160.6, 161.3, 163.3. M5 nfz452.4 (Mtl). Exanole 95 (7R W-trans-

f 6-f2-(5-Fl uoro-benzofdl i soxazol - 3-vl ) -oct ahvdro-ovri dofl.2- al ovrazin-7
ylnet hoxvl - pyri di n-3-vl net hvli-dfinethyl-amne Foll ow ng the general
procedure described in Step 2 of Exar‘rﬁ?'e 72 and using dinethylam ne. The
reaction provided 194 ng (36%yield) of 1-(6-Chloro-pyridin-3-ylnethyl)-

di met hyl am ne. Di agnostic C13 NWR (100 MHz, CDCl 3) 45.5,

60.7, 124. 2, 15%b rﬁn&ﬁ? odied 5 Tmesoiutidrd ndsted> d&?fer% 4 Widuonch@d win 5 m o

( R, 9aS) t rau? %er H(eﬁraI:tet%g@l r)\ethy?egg Le S'ﬁ'géaog %nlc_: %yé‘ ds) %{% Iofa $ ‘drrn%ul%y rido-1,2- a] P

yrazin- 7- exanpl e |
i s added 1. 5°°ﬁ‘@“‘€ﬁ‘ed a@ﬁwawl&nkﬂﬂeavﬁﬁ%ﬁrws&ml %‘SP'T@‘OS'EP’WL" Rypvide “’P e M sol uti on
of pot assi unotmpedund 68 ox (46 &4 yieldDiaghasted T MR (100 MblatGBitlf or.7,30.1,r2012, 36a8 50 C and

gddéd( GTEQ ZJBQ-ﬁiIYsF k413, 185,834i0ME 3040 8, 6614, f’f@ib){bﬁf‘lﬂeb {1100, 143, %3“2{%?315) WLS o
water, and e %’ 3?50?5@? hg@éﬁg% 1;Ic')ser‘ui:!'écéﬁr 631 deagTﬂgmézcuégg?@e'?ayer I's dried of

sodi um sul fate, concent rated, and Mul t ant soI | ds purified by silica
gel chromat ogr apig : B ' 0 topizel d) .

D agnost i ¢ ClarbhB frbiebiidn WIBG 3, 45.3, 48.4, 53.8,
54.3, 58.9, 4, 111.5 116. 5,
116.6, 118.1, 11g'o4no i‘?e?e@?rb'l%ffeﬂ“é Hop7iop é%’"f §s %‘agpiiga %‘% 18%8 3 163. 5.
VB m z440. 4 @Wamineﬁ@mcﬁovaq@%gggq&% yiegld) o 1- (G-Chioro- yrldin-3—ylmethyl)

Et hyl - f 6- f 2- diBetiylatrne Diipnostiol B NMR Q108 Mbiz,-DOK) 45:5060. 8 haadz, 03308 h dackn 02

al ovrazl n-7- %qshgqﬁ/im@wl di n-3-yl net hyI }-methyl -am ne Fol |l owi ng the

e Tt Pt st o HEeSabl i oo ooy oDk Grebie o o Abraze
1- (6- Chl of o- w]rmmanotﬁzaymmz'ﬁymn)on mmrawﬁmmewpm cRddest 1.8 LISt NVR ( 400
MHz, CDCl 3) tatreBfiirdfiran Bldwed by 032 WL )a, 1.2 Mlsblufih, of potasiun? tefltdxge. Jtb J = 7.1

|5_|223HZ§ 43 ( Sraac%d’rb is hgata?ﬁor(:ig mlrﬂ- all_bo °é and §F 12(6 Hﬁl))m—p;ﬁdﬁmzs ﬁ.ﬁ&!hyi).lj n{amy.,;mme 8.2 and

U7 ey er SR8 DD PSP TSP 5S84 P 309 HRHPBYEV: Tio- 1, 2- a] pyr
azl n- 7-yl ] -otwetamansl exfRd with m@hyiene chingtle. The epanicdaeris diied oSsadjymaulfatexanple 1 is

added 1.5 micoAdentrdta| érﬂhiédés@liddfs%ﬁhefp%bmc@él Srotrbtogaptyito frovideGhetis ol ut i on of

potassi um t gf FnPHIHQ%‘é @&(3 Hﬁd) f&;ﬁ&&iﬁ@“ aw; éd?f( ég}% 3h5. 33%%5%0 C and

1- (6- Chl oro- mml) is
added. The sEHBrBri4dsohe0ddels gy 4f6 1?1‘ “aﬁa ﬁu‘é”ghkﬂﬁ it 5 nL  of

wat er, and exgralds.ad26p.t1H0.ede iy 1 Fide 15919, 1806813 TI8.50ME s 440K &) i s dried of
sodium sul fate, -67- concentrated, pagptbe resultant solide purified by

silica gel chromgho9,a8hy, L O BRI alohEhehdoldifoxazol-3-yi)-octahydro-pyridol1.2-
azln-7-yimethoxyl-pyridin-3-yimethyi}-methyl-amin

Following the general procedure described in Siep 2 of Example 72 and using
methylethylamine. The reaction gave 1.0 g (87% yleld) of 1-(6-Chloro-pyridin-3-yimethyl)-
methylethylamine. Diagnostic 'H NMR (400 MHz, CDCl3) 1.08 (t, 3H, J = 7.1 Hz), 2.14 {s,
3H), 240 (g, 2H, J = 7.1 Hz), 3.43 (s, 2H), 7.25 (d, 1H, J = 8.2 Hz}, 7.62 (dd, 1H, J = 8.2 and
5.8Hz); MS (187.2 (M+H).

To (7R 8aS)-trans-[2-{5-fluoro)-benzold]isoxazol-3-yl)-octahydro-pyrido-1,2-alpyrazin-
7-yl]-methanol (82 mg, 0.27 mmol) prepared as In Step 4, example 1 is added 1.5 ml. of
tetrahydrofuran followed by 0.34 mL of a 1.0 M solution of potassium terfbutoxide. The
reaction is heated for 30 min. at 50 °C and 1-(6-Chloro-pyridin-3-yimethyl}-methylethylamine
(62 mg, 0.34 mmol) is added. The solution is heated to relux for 3 h and quenched with 5 mL
of water, and extracted with methylene chloride. The organic layer is dried of sodium sulfate,




conpound 46 ng (38 %yield). D agnostic C' NVR (100 WMHz, CDCI3) 12.4, 27.1,
29.1, 36.3, 41.4, 48.4, 50.7, 51.0, 53.8, 54.3, 58.5, 58.9, 60.3, 68.8,
107.3, 107.7, 111.0, 111.4, 111.5, 116.5, 116.6, 118.1, 118.3, 126.9,

140. 1, 147.1, 157.1, 159.5, 160.6, 161.3, 163.4. Mo mz 5 454.5 (M+l).
Exampl e 97 (7R 9aS)-trans-2-Benzofdlisoxazol -3-v1-7-(6-pvrrolid

i n-1-vlnmethvl-pvridin-2- yloxvnethyl)-octahvdro-pvridof 1.2-al pyrazine To a
solution of (7R, 9aS)-trans-methanesul fegu-c acid 6-(2-benzo[d]i soxazol - 3-yl -
10 oct ahydro-pyrido[ 1, 2-a] pyrazi n-7-yl met hoxy) - pyri di n-2-yl met hyl ester (59
ng, 0.13 nmol) prepared as in exanple 40, step 4 and pyrrolidinone (36 ng,
0.5 mol) in acetonitrile (3 M) was stirred at 50C for 8 hours. After
cool i ng, the sotanbated iagd the nesvidt soiidk fulified b silichigel ghtamatagedhy to providetila title

E:ZBgrmmgr aphy, euraf4fs%gd(3§ goeyléld )L DifaneQBRTUNMR (136 M- 1&5& %46;!3 aggﬂg%tslsc 1H NWR
1.86-1.95 (%Dg 43%1%’67 351§ #%@%gﬁlﬁgé@%@&%@ ?Fwa”lkﬂ”?i%ré g]'a (m

5H), 3.08-3. 10'6(5m!1618-)118.8. 118331283, (481, 147.H)157.8. 1759531@75 (e1.3,485.4. 18S ¢z (d, 1
H J = 12.8 Hegas@ed4 (dd, 1 H J = 10. 8 and 7.5 Hz), 4.20 (dd, 1H J =
10.8 and 5.4 Hz), 6.59 (d, 1HJ:7E 7.01 (d, 1H, J = 6.6 Hz),
7.16-7.21 (m 2H), 741752(m2H) .66 (d, 1H J 83Hz)|\/|5n12
448. 3 (M+l). Exa - k7

9aS)-trans-f6|‘5

B M.k,mpct ahvdr o- Dyr| dof |, 2-al pvrazi n-7-vl ne

b B sefichopr ka0 e ageoflsddd o

oct ahydr 019y r eatahydro-pyraipidi2ragnyraain7 -yethoxHoxydn-pyimethlyl nester y (Stemay .12 soreel) (55
T, )4, Ml o, A O 0 5 O, 1
ool 119, t ho 61 YA SioL'at bty 46 b, NaPhis < emoees e v e

chr omat ogr ap hiyy flagh etfrdnaatagraphetotaifortl éhediberpopaehd((ABmgrpa %)ADIQQnostn HOWVESBOC C13
NVR (100 MHz H%c?& 126123 (%9111) 139.13p (481 ; 188132 (m311B; 18441395 ir594 60. 4,

o0, 100 2 e A A b B sl 1o e

9aS) - t r ans- 2- B&N3.09-8B7 mmm 963:1 VIH, 7 =(13-8nhte),ph@ [eh-UH, V I=met8rand -7gBvind) c4.20- 2-
vl oxvrret hyl) - ggtahydrneskyd 6.40k), 8.5 dahn)w—arzmzq 718 @ 1$-pJ u%lecwz) af16G R (m,

gg??ih;{j?gspg‘re "Ba.{'% gggdon?'g)a?'?drfdsﬁ@ﬂﬁ’efh%%{jw%’% %—NW thyl ester (0.13

mol, 59 ngy) prepared as in exanple Mp 4 and norpholine (44 ng, 0.5
Ml ) N aget onyH hd)Arshieb BerdBldl yfordf iR Sthoxi- t er
o Brodt

cooling, the solvent 1s renoved
chromat ography to afford the ti 51% . Diagnostic 1H NMWR

(400 MHz, CDCl 3) Tb. Isofutigh5of( 7R, 3*4))—“6“18 lBﬂhaIIe%OT(CmaCld.H} (2-benzellisbxqz8l-3yy  1H) ,
1.81-1.95 (m ocléﬁ}dro—pyndoﬁz -a)pyrazin-7-ylmethoxy)-pyridin-2-yImethyl ester (55 mmol, 0.14 mmol)
prepared as in example 40, step 4 and benzylamine (54 mg, 0.5 mmol) in acetonitrile (3 ml)

25  was stirred at 90°C for 12 hours. After cooling, the solvent is removed and the residue purified
by flash chromatography to afford the titte compound (16 mg, 24 %). Diagnostic C'* NMR
(100 MHz, CDCl3) 27.2, 29.1, 36.3, 48.5, 53.3, 53.8, 54.3, 59.0, 60.4, 68.7, 109.2, 110.7,
115.0, 122.3, 122.5, 127.3, 128.5, 128.6, 129.7, 139.2; MS m/z 484.3 (M+1).

Example 99
30 (7R, _ 9aS)-trans-2-Benzo[dlisoxazol-3-yI-7-(6-morpholin-4-yImethyl-pyridin-2-

loxymethyl)-octahydro-pyrido[1.2-alpyrazine
To a solution of (7R, SaS)-trans-methanesulfonic acid 6-(2-benzo[d]isoxazol-3-yl-
octahydro-pyrido[1,2-a]pyrazin-7-ylmethoxy}-pyridin-2-yImethyl ester (0.13 mmol, 58 mg)
prepared as in example 40, step 4 and morpholine (44 mg, 0.5 mmel) in acetonitrile (3 ml)
35  was stirred at 50°C for 12 hours. After coaling, the solvent is removed and the residue purified
by flash chromatography to afford the title compound (29 mg, 51%). Diagnostic 'H NMR (400
MHz, CDCl3) 1.61-1.25 (m, 1H), 1.30-1.39 {m, 1H), 1.85-1.78 (m, 1H), 1.81-1.95 (m, 1H),



-68- 1.98-2.15 (m 1H), 2.20-2.40 (m 2H), 2.50-2.60 (m 4H), 2.81-3.01 (m
2H), 3.01-3.17 (m 1H), 3.20-3.41 (m 111), 3.59 (s, 211), 3.71-3.74 (m
4H), 3.87 (d, 1 H J =12.5 Hz), 3.98 (d, 1 H J = 12.9 Hz), 4.04 (dd, 1H,
J =10.4 and 8.1 Hz), 4.19 (dd, 1H, J = 10.8 and 5.4 Hz), 6.56 (d, 1H, J =
7.9 Hz), 6.96 (d, 1H J = 6.5 Hz), 7.18-7.21 (m 21-1), 7.42-7.52 (m 3H),

7.65 (d, 1 H J =6.9 H); MS mz 464 3 (Ml). Exanple 100 17R
9aSl -trans-2-Benzo[ dl isoxazol -3-vl-7-(5-nmorohol in-4-vl methyl-uvrid in-2-
vl oxvmret h) d) - oct ahvdr o- Dvr | dof| . 2-al ovrazine To a solution of (7R
9aS) -t rans- net hanesul foni c acid 5-(2-benzo[d]isoxazol -3-yl -
oct ahydr o- py£8-84§ (m. AHa]229240 i(m- 2H)y2.50e2.800(xy $H)p.81-UD N ¢k -2pi), reettiayiiz (st er (0. 25
mm: ] 50 m;J)aE) PEEDST BCH HSs doNs, anm@wﬂ& 4L E 1{3 1ﬁ][1ﬁ_mi§n£g03 dalte 19?? ng, 0.75
mo in ac r er

§ QQF"HE Jl&@é 15513-163@ %@‘iqgg}d Gs 1? an iﬁ“?‘%ﬁ?ﬁ

cooling, the gue“p
chroma'?ograﬁ'ﬁ-yJ %0 e dd. {1 He/ ’t‘?‘?l"@ %@rﬁé’ddﬁcﬁ"@iﬂzﬁéz (R, 759|(ﬁdﬁolst ic 'H NWR
(400 M1z, €BBHZ) MsriB484.3®+(m 1H), 1.23-1.28 (m 1H), 1.70-1.80 (m 1H),
1.93-2.05 (m 3H), 2.20-2.39 (m 2HEhmpeder39-2.45 (m 4h), 2.50-2.60 (m 1H),
2.79-3.02 (m 2 3.05-3.10 _'I ) ‘ 6§ 3.72 (m 4H),
o ' o5 tad, 1H, J =
10. 4 and 6. Hopmethyi ) 03and54Hz)615(d 1 H J=28.3
gg ; gé (7 24 (T8 akbﬂutlon 7af 47R, 79a5)araﬁsrmetﬁdﬂ)ssulf&ﬁ05a7cuc(d(hbeiaid{d]i&oxazoﬁa g 2291 :2% 1
(Mm+1). thar%lo Ei?%“ Z-Z]S%aﬂ?')-ylmﬁh&g-péenniﬂ-‘%l [ S(?)?gg(ﬁlz f'v% g@é) I peridin-|
-vl et hvl - NB/FPW%&S °’WH§\}%S§PHN? BEPLYIRRLCF o1 TBeh M acstogitijig, é’ﬂ]pne To a
sol uti on of wesfRreda &)°Car adisoursesfeacveling) thepslvent Beentbvéd 2 -tHeeertiné dirfieoxazol - 3- yl -
%gnto fthyglz1 8 %ﬂm&;&on%t@lapwtaﬁ&%ﬂe ﬁtﬂe@&ﬁd%wmié 2684 DR HNMIR (ﬁﬁntlgrS (0. 4? .
I.ne , 1.
nmmol) In ac 5n$éc§ﬂ?qég§é§ 1”)\/@3’%%‘@3 gff E??d"} 39) qzqgﬁggr('g 8 ‘fterrrg
cool i ng, thé2&3pYEneH) 33%-24dTeth). 256-260 6. 1Hs 284203y 2% 206-3.19/(mf 1Hish
chr omat ograplzysum(rmfzﬂprsda-tms(rﬁimbesaecodmaundwsslz)m% 69.. Dimgpgystic C' NWR

(100 M, 9@9% ) 123 - ]104%%3?/&%) 5055 545, - 594 o G o Bl 334 €04
P Y B MY TR B ™ L TR A T 5 §*adfi7fnae§pmzieﬂ dj Jas)-trans

vl met hoxv) - D9HzE8 A3/ = B HIWIS mdike4Diprtipy | - am i ne To a sol ution of (7R
9a3) - trans- met hanesul fonic acid 5- Mﬂo[dl | soxazol - 3-yl -

To a solution of (7R, 9aS)-trans-methanesulfenic acid 5-(2-benzo[d]isoxazol-3-yl-
octahydro-pyrido[1,2-a]pyrazin-7-ylrmethoxy)-pyridin-2-yimethyl ester (0.49 mmol, 249 mg)
prepared as in example 19, step 4 and piperdine (125 mg, 1.47 mmol) In acetonitrile {2 ml)
was stirred at 50°C for 12 hours. After cooling, the solvent is removed and the residue purified
by flash chromatography to afford the title compound (35 mg, 16%). Diagnostic C'® NMR (100
MHz, CDClg) 27.1, 29.2, 36.6, 48.5, 53.9, 54.3, 54.4, 59.0, 60.4, 68.9, 110.7, 122.3, 129.7;

MS m/z 462.4 (M+1).
Example 102
7R 9aS}trans-[6-(2-B soxazpl-3-yl-octahydro-pyrido[1.2-ajpyrazin-7-
Imeth idin-3-yimethvil-diisopropyi-amine

To a solution of (7R, 9aS)-trans-methanesulfonic acld 5-(2-benzo[d]lsoxazol-3-yl-
octahydro-pyrido[1,2-a]pyrazin-7-yimethoxy)-pyridin-2-yimethyl ester (0.13 mma!, 59 mg)
prepared as in example 19, step 4 and dllsopropylamine (50 mg, 0.5 mmol) in acetonitrile (2
ml) was stirred at 80°C for 8 hours, After cooling, the solvent Is removed and the residue
purified by flash chromatography to afford the title compound (13 mg, 22%). Diagnostic *H



m) was stirred at 80C for 8 hours. After cooling, the solvent is renoved
and the residue purified by flash chromatography to afford the title
conmpound (13 ng, 22% . Diagnostic 'H -69- NVR (400 MHz, CDC13) 0.97 (d, 12H,
J =6,6 HZ), 1.15-1.21 (m 1H), 1.25-1.60 (m 3H), 1.65- 1.75 (m 1H),
1.85-1.97 (m 2H), 2.10-2.21 (m 2H), 2.40-2.51 (m 1H), 2.85-2.98 (m 4H),
3.07-3.39 (m 1H), 3.50 is, 2H), 3.8%gd, 1H, J = 12.1 Hz), 3.94-4.04 (m
21-1), 4.18 (dd, 1H, J = 10.4 and 5.4 Hz), 6.63 (d, 1 H J = 8.3 Hz),
7.17-7.21 (m 21-1), 7.41-7.47 (m 2H), 7.56 (d, 1 H J =7.9 Hz), 8.01 is,
1 H; MSmz 478.4 (Mrl). Exanple 103 (7R 9aS)-trans-2-Benzo[dl

i soxazol - BIMR (400 MHE-COCIheON(d, 134, dertizHa)- 1.15-U21 (etIHY,11)26p\60i (ch, BH), 265 0X

met hvl | -oqtrafamdm ﬁ’\éﬁh‘é‘?'dn 24, E}‘lb-% 11, 30 30), g%'dfit(hpﬂ’-l?fzés-ﬁa (m, 4H),

9aS) -t rans- net hanes oni c_acl I soxaz

oct ahydr o3;9§r3r33(§"[’-11"§'-3aﬁ°p(§'r259-|%5fd1 t‘H%)ly f"i“r?f‘r(mfzz"%%ﬁﬁ’?i“'bérer (0.13

mol , 57 ok and5.épia), 683 & 1HN emrm)e’wgms(trewmammwmmwm(memm ne (60

ny, 0.5 myal-, )9111%? ?&?EQ%tlﬁélnﬁzJ@t@ was stirred at 90C for 12 hours. After
] 7

cooling, the solvent 'is renove he residue purified by flash
chr omat ogr aphy to afford the tltle%@%é%d (3 g, 50/() Dlagnostlc "H NMR
. 421(dd 1HJ:108and54Hz)

6 oy (o P "1“'&”’ digyrzire 7.42-7.53 (m 2H), 7.66 (d. 1
H J=283H)Toa mhﬂeel “of (7R, Saf}-rans; methwsul?wsc el &@ﬁemzq[ 387038k anpl e 104

(7S 9aS) o6thISydrd-gRAdo 2- d]byrsmaqm{etrﬁxy)lpyﬂdwéz.ﬁylmmwobét@H (.13 wima! by |m®yrl di n- 2-

oy SRt DY AR R18 587 AR VB0u GO S G RN

reacti on {3 ol wdestineoat $ﬂjC(f<88%9urelmer crfolin, mesmrmfscapyvddcﬁndtl@rywmt hyI )

pyrrolidi enre%ﬁﬁékﬂ%wo&aéb&a oleffgd cﬁ%uﬁ)j (ﬂg?@@)loiagnésa&‘ R_ 2. 45-2.49
gg‘d ‘2‘”35 oowégbg@@ef(ﬁ ﬁ-hgmgwizs)sz@ i, § M8l vl o @4m, I =Toa? = 83
(7S, 9a8) - cand;?[SHDGIZZQ:[d;i]!H.SDa(a&&IamBEyIH)z} 86T &hyibr o= ;ayarmszz 17-228jmyHAzi n- 7-y1 ] -

S0Xa 7D

met hanol | QLePA t ! 41 added 5 nL
of tet ra&ygro an V\%Hd by 2. zgdrnffs( 1'FI § %H Iiﬁ) &??Jgﬁ,% pot assi um
teri but oxi de. The reactl on Is heaﬁlé@&'e—éﬂ 30 mn. at 50 C and

1- (6- Chl oro- pyagdi n- 3- vI RERMS-D-BeNoldlisdxaidhB.yik7L@yrr Béthyippidin-2-s added.
The sol utll%g =§n g%ﬁgﬁg i Eﬁ{ yéwgg ﬁh and quenched vmth 5 nL of water, and

extracted anic layer is dried of sodium
sul fate, concEplowingdhe Qa'ﬂﬂﬂaltni@ceﬂ'&uﬁeﬁﬁ'h foPlege2 ﬁﬁﬁ‘?"ﬂ@@l 7Byang ysinga  gel

B hr omat 0gh#RINNind. O TRE PaEcER prbvdddi §00emg ¢aB%P Gidiay ofl -f5-OBloro-boridin-3-yitlethy)-
54 1. 54, By W@%&"%‘ﬁg B P75 B iy By 4 3%953 >
139. 9, 143736) 742@(chﬂlj Jm@;?glz)( K4 ydd, 1H, J = 83and25Hz) 8.28 (d, 1H,J = 2.1 Hz)

To (7S,9a8)-cis-[2-benzo[d]isoxazol-3-yl)-octahydro-pyrido-1,2-alpyrazin-7-yil-
methanol (574 mg, 2.0 mmol) prepared as in Step 1, example 72 is added 5 mL of
tetrahydrofuran followed by 2.2 mL of a 1.0 M solution of potassium tertbutoxide. The
reaction is heated for 30 min. at 50 °C and 1-(6-Chloro-pyridin-3-yimethyl)-pyrrolidine (184
mg, 0.94 mmotl) is added. The solution is heated fo relux for 2h and quenched with 5 mL of
water, and extracted with methylene chloride. The organic layer is dried of sodium sulfate,
concentrated, and the resultant solide purified by silica gel chromatography to provide the fitle
compound 143 mg (16 % yleld). Diagnostic C'* NMR (100 MHz, CDCls) 23.6, 25.0, 25.2,
33.5, 48.4, 53.8, 54.1, 54.4, 56.7, 57.3, 60.6, 67.0, 110.7, 110.8, 122.3, 122.4, 129.6, 139.9,

147.0; MS m/z 448.3 (M+1).




-70- Exanple 105 (7S
9aS) - ci s- 2- Benzof dl i soxazol - 3-vl - 7- (6-nor phol i n-4-yl net hyl - pyri di n- 2-
yl oxvet hvl ) - oct ahydro-p dofl. 2-al ovrazine To a solution of (7S,
9aS) cl s- et hanesul foni ¢ acid 6-(2-benzo[d] I soxazol -3-yl -
oct ahydr o- pyri do[ 1, 2- a] pyrazi n- 7-yl met hoxy) - pyri di n- 2-yl net hyl ester (0.07
mmwl, 35 ng) prepared in a simlar pponer to the trans-nesylate Exanple 40,
step 4 and norpholine (50 ng, 0.5 mMmol) in acetonitrlile (2 mM) was stirred
at 90C for 12 hours. After cooling, the solvent is renoved and the residue
purified by flash chromatography to afford the title conpound (10 ng, 31
%. M5 mz 464. 3(Mtl). Exanpl e 10Gxénife 105
9a%) - ci s- 2- Benzg§df | soxazgy -k 294.9) '___- NG BL - L di n- 2-
vt oxvnet hvi ) ' 0 ut ,
9aS) ci s- meHRYNE F ARG zo[d] i soxazol - 3-yl -
oct ahydr o- pyr| d'b:[ B, @Itm]arpw 6(2$ nGBB)-ytbmmhrmsyll)ompyaclddﬁm Rengb[diisbxeydl-3g5t er (0. 22
mol, 104 glanyd rQJbﬁ-ﬂa{]ﬁ Qt&]ply&z.aw InkBtHoRy)- mamwméu@u R téaflsnmsyé @g@ Exarml e

2

40, step4an rro
‘fﬁ d and the

t
stirred atP§6EF 64 si{""ﬁ o'ﬂ?rg’e'( 1R¢the @ﬁ B'Sfy?%eng‘%f'%qlg 450% %l(f_)"r]u ﬁ"é'lp
resi due pumgfQ.rimblyin etejaniiriie fﬂrrmhmscsgnrailpth°G®ra2 haursl Aftérecotling |t solvepound (34

mg, 359 . [Rirasnesiiddhe l@sl%uﬁfﬂe@@ MR chrbiXidg? aé) I_‘?to“ﬁropd tﬂ@htl@%mﬁdﬁ)\d (18- 58-1.61

(m IN), 1. 86, 2.01-2.20 (m = 11. 6 and
4.7 H), 2"&95313"1%1’{‘%&1%‘1 o 72 2.93 (m 6H), 320327(m lH) 3.76-3.81
(m 3H), 3.91 (d, 1H J = 12.0 H)Exempla®064 49 (m 2H), 6.62 (d, 1H J = 6.3
Hz), 7.03 (d, 1@ J = 7. Soddxtis-2-BedBidfisondrokdN- 724D vrroildirtt Byirhethvi-plritin-22H)

7.51-7. 55 7.9 Hz): M nTz 448.3 (Ml). Exanple 107

(7R 9aS)- e i%-é}&%ﬂé%ﬁ%ﬂ;gﬂ?ﬁ i soxazol -3-vl)-7-(6-pvrrol id

i n-1-vi met hvi - pTPr iBqsqiygon 2of WP x Sarereiprietharnseionio crelsl E<(4-pengeldlisoxaaglgvk azl ne To a
gol( gt l( gnf f)Bctéh?Jﬁo -p PRI ;2 pyradiR Tyt -bAidin2-yiredtitl ester (0.22 mmol, 104 mg)

Sy oo ahyﬁéaé*é%@faf%ﬂ%"”"%ﬁ%fﬁ’éﬁ%ﬁ"ﬁ- syate Eraple 40. sep 4 and pyrone 74 o,
(58 ng, 0. M HaHmp) nFeet 'agwaﬁst@%#ﬁp"& fwgq Aﬂeramiinq;msswm ne (50 ng,
0. 5I mol ) isneraded MItﬁd’rleélale(pﬁrlﬂﬁﬂ))yﬂégﬁ chréhatograptly &t affBkiGhd e cazﬁpdquas Af t er
cooling, t Lesl I

chromatt(\:]ogrtai1 %e\tﬁ%b?étléd{ﬁ%\(&gw %%(ﬂ 14534 gﬁ %g 1{?3%‘ (p‘yﬂg nost Ic 1H NWR
(400 MHz, 5H). 2.019.29 (m:2H).2,76/(qg, TH.f =3H.61and 4.7H7). 3392 21('"7’2“>(%172'1H J =
13.0 Hz), 2980n,BHS.204$27 (DHH), 7B A2 3HY D1 @HIH, 2= 160 Helf 4.40-049 (h,= 11.5 “and
2.2 Hz), 2@2682 &7“6@ 653‘01%1'39@(3 {Hdu-'ﬁHzi 716-75 (% bﬁ)}?4§7273(n32ﬁ9 (m 1H)_

3.76 (dd, =
8.6 and 7. 5?42);’5(“21‘%7 ‘a Iqh ”z)*%‘iwé %\%("é‘% Hz) 6 61 (d 1 H J = 8.3
Hz), 7.03 (d, 1HJZ7.1HZ),7E£E&Q_M1HJ 87and26HZ) 7.2
(dd, 1 H J = 878 aig)#a F

2-yloxymethvi)-octahydro-pyridof1,2-a in

To a solution of (78, 9aS)-cis-methanesuifonic acld 6-(2-{5-flucro)-benzoldlisoxazol-
3-yl-octahydro-pyrido[1,2-a]pyrazin-7-yimethoxy)-pyridin-2-yimethyl ester (58 mg, 0.12 mmol}
prepared as In example 1, step 4 and pyrrolidine (50 mg, 0.5 mmol} In acetonitrile (3 ml) was

stirred at 80°C for 12 hours. After cooling, the solvent Is removed and the residue purified by
flash chromatography to afford the title compound (24 mg, 43%). Diagnostic H NMR (400
MHz, CDCl3) 1.17-1.23 (m, 1H), 1.35-1.42 (m, 1H), 1.72 (d, 1H, J = 13.0 Hz), 1.89-1.98 (m,
5H), 2.13-2.21 (m, 2H), 2.46 (dt, 1H, J = 11.5 and 2.2 Hz), 2.82-2.87 (m, 5H), 3.07 (d, 1H, J =
10.2 Hz), 3.23-3.29 (m, 1H), 3.76 (dd, 1H, J= 12.4 and 2.4 hz), 3.83-3.87 (m, 3H), 4.05 (dd,
1H, J = 8.6 and 7.5 Hz), 4.21 (dd, 1H, J = 10.8 and 5.4 Hz), 6.61 (d, 1H, J = 8.3 Hz}), 7.03 {d,
4H, J = 7.1 Hz), 7.20 {dd, 1H, J = 8.7 and 2.6 Hz), 7.29 (dd, 1H, J = 8.3 and 2.6 Hz), 7.31 (dd,
1H, J = 9.1 and 4.2 hz), 7.54 (dd, 1H, J = 7.9 and 7.5 Hz); MS m/z 466.4 (M+1).



IN, J =9.1 and 4.2 hz), 7.54 (dd, 1H, J = 7,9 and 7.5 Hz); M5 nlz 466.4
(Mt1l). -71- Exanple 108 (7R

9aS) -t rans- 2- (5- Fl uor o- benzo[ dl i soxazol - 3-vl)-7-(6-noreholin-4-vl methvl -pyri
di n- 2-yl oxvnet hvh-oct ahydr o- pyri dof 1.2-al pyrazine To a solution of (7S,
9aS) - ci s- net hanesul fonic acid 6-(2-(5-fluoro)-benzo[d]isoxazol- 5

3-yl -oct ahydro-pyrido[ 1, 2-a] pyrazi n-7-yl met hoxy) - pyri di n-2-yl met hyl ester
(0.16 mol, 80 ng) prepared as in exanptee 1, step 4 and norpholine (75 ng,
0.5 mmol) in acetonitrile (5 M) was stirred at 600C for 12 hours. After
cooling, the solvent is renoved and the residue purified by flash

chromat ography to afford the title conpound (18 ng, 23%, Diagnostic H NVR
(400 MHz, CDCI3) 1.16-1.21 (m 2H), EBxa®fe208?2 (m 1H), 1.80-2.25 (m 4H),
2.41-2.60 (m 5H),7R0945 férluns’-z-&lt(o?ﬂ-be%'z!)dus&a%-& 996 e]#ﬁ'-)4 n?e pydins (M

2H) 355is %h | S Z. 01- 4. 09
(m 2H), 4. 192%YQyme pgyridol] Zealg ), 6.56 (d, 1H. J = 8.3 Hz), 6.96
(d, 1 H J=7.1 I—'@)a 507ut@180f7 72$a(5mr8-melhmesmfo®8adld 812-(5fjuorb)- benzO[ﬁllS%qudd 1 H,
J =9.2 apd ﬁyl%ct'é@dro- rigopt £-Bfyradin-HyimdthoxyRpydidRRGInfetiy &ar:(0. MPmRbE 86t Bgy 3

(M+1) Exarrpl e 109 R

. 7
9aS)-trans- 16pri‘f’re(d§s[5| PB'edetiofot 3NCiremiging (753me 05 BRYLIRGERYIHS (5 MUY 2- al pyr
azin- 7-vi met $timek st 60y for t hqurs2 Afir cediihg Itfle-soRentnizrrembi@t iand the vésidee byrifigd i ne To

a sol ution of gy E‘?arorﬁé}%ra&h A sroRE B aMeSIMpbaHAl (§8 afd, 33%). Diagnostic 'H NMR (400
6- ( 2- benzo[ d] j. soxazol

oct ahydr o- perHﬁ[(iD%é]1BQrzéz(f"n2'7) ¥ B2t A ERy JHpyAR-A2n B SndftigfO &8t P (0. 16

mol, 80 hy) 2pr2pamedHas3.02:83.exe@mpPHe 340;3.3t(ep2K), &8 (s, 2H), 3.71 (3.88 (m, 4H),

gtffrggn gft ggéébéfﬁﬂfrpbm%r@?-lzf 421480 (- 25| W'(&d I J?—Ol\tln%;aﬁléi@')'ﬁzﬁ Igls8 ( QHFU) \tf\ﬁz

resi due purifT 389‘6&/ Pgésﬁﬁcjhro{rﬁ‘f) faa_"p*ﬂ/g% ?J"t')aﬁ%fy &'héH)( §PP§JTD o%r?d (18

mg, 22% . Di srgridsta)d S1HEANVR SADBandiz5 HCDES B)z 482.64M€1).88 (m 7H), 4.06 (dd,

1H J = 10.8 and 7.4 Hz), 4.18 (dd %,@10910 8 and 5.4 Hz), 6.60 (d, | H,
) 7,30

H%% 6 83 9 7 dd, 1H, J =
8 3 and . 7 J =
7.9 and 7.1 5k dtiiyiomg epreferred corrpounds wer e

rteplresetnt ftl v:cy Otbssrsxsra@bnt & @thss)ltrﬁs rKétlban\éﬁ‘lfb!ﬁc atid %QQJBEnzgﬁ]lé%Mz@ﬁs Jiess for
a eas WO O r or,...an

S foctive K ShandSairoy S Gah i dbuidna gty Sr (0rh PReCERY (7R
9aS) - 1 r ans- 2- Berares] & i RBRIOHO, tapl 4 Bad -LarinteyDmoraboitar6Hd, Oy Mg - 2- 30

yl oxynet hyd ) - aGtoait inP@Iés' sﬁ'iﬁ&dlat%oéd RBY ¥ Réirf Atbr/dBolin the solvent |s removed and
9aS)-trans- 2- enzo I SO i

yl oxynet hyl ) - 8rp nfﬁérabyélafric orgat%qp_aglcﬁg%(d?@e title compounx 16“[% glln 2-
9aS) -trans- 2- K)Ggriébt@OHMHQQ)MU}: iG8n 3.64-3.88 (nh, )THY 406 {(qwly i ol ¥ tN-Tartl-A4 Wt hyl - pyr
idin- 2-yl oxyqed ] 9+, Q& Ay sha 03| 616U (a11H, 3-8 PYERE B, 1H, J = 7.0 hz), 7.18-
7.23 (m, 1H), 7.30 (dd, 1H, J = 8.3 and 2.5 Hz), 7.36 (dd, 1H, J = 9.2 and 4.2 Hz), 7.51 (dd,
25 1H,J=7.9and 7.1 Hz}; MS m/z 525.4(M+1).

The following preferred compounds were representatively observed to exhibit a Ki
value of about 20 nM or less for at least two of the following receptors: D2, SHT1B and
5HT2A or an effective Ki value at about 10 nM or less for each of said receptors

(7R, 9aS)-trans-2-Benzo[dlisoxazol-3-yl-7-(6-morpholin-4-yimethyl-pyridin-2-

30  yloxymethyl)-octahydro-pyrido[1,2-alpyrazine

(7R, 9aS)-trans-2-Benzo[d]isoxazol-3-yl-7-(5-piperidin-1-ylmethyl-pyridin-2-
yloxymethyl}-octahydro-pyrido[1,2-alpyrazine

(7R, 9aS)-trans-2-(5-Fluoroc-benzo[d]isoxazol-3-y)-7-(5-pyrrolidin-1-yimethyl-pyridin-
2-yloxymethyi)-octahydro-pyrido[1,2-a]pyrazine

35 (TR, 9aS)-trans-{6-(2-Benzo[d}isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-yImethyl]-diethyl-amine



35 (7R,

9aS)-trans-[6-(2-Benzo[ d]i soxazol - 3-yl -oct ahydro- pyri do[ 1, 2-a] pyrazin-7- vy
| met hoxy) -pyrid in-3-ylnmethyl]-d iethyl-ami n e -72- (7R,

9aS) -trans- (6-(2-Benzo[d]i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazi n-7-

yl met hoxy)-pyrid in-3-ylnethyl]-d i nethyl-amne (7R
9aS)-trans-[6-(2-Benzo[ d]i soxazol - 3-yl -oct ahydro- pyri do[ 1, 2-a] pyrazin-7- vy
nmet hoxy) -pyrid in-3-ylnmethyl]-ethyl-nmettey |-amne 5 (7R

9aS) -trans-[ 6-(2-Benzo[d]i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazi n-7-

yl met hoxy) - pyri di n- 3-yl met hyl ] - (2- net hoxy-1-net hyl -ethyl)-amne (7R
9aS)-trans- (6-(2-Benzo[d]isoxazol -3-yl-octahydro-pyridotl, 2-a]pyrazin-7 yl
met hoxy) -pyrid i nZB-yl net3ep)-rang26-Retenzoidlisexate) B-yl-qstahydyo-pyridefil A@lpyraen-7-

9aS) - t r ans- [ bylheth&B§IFAbiAkElypeeI-Gine®ydadmiract ahydr o- pyri do[ 1, 2- a] pyrazin-7- 10

g;g;et'[l?g%)s ?yEiSdlAzqggl é: nmt&%} Jrar&%ﬁec{zcb%ﬁzot[%s% tIQ Iéofgarr\’ecp?@)fﬂ)d- - b razT d] i soxazo

| -3- yl-oct ahxlfﬂ?tbf’xﬁ)yﬁw@@PT‘"@M{IWY'#@M@"{'W
_9aS)2 tr ?nss 2- BenzafR] i s0oxaga8)-trahsyd-2Behbvidjidoxadi- BLychcaahjflcgé-?l,i;go[iﬂaéipvﬁiihxyl )-pyrid
in- OXYITe n
9as) - t%lansyz %gér:tb%) ffﬁ'és-"gégrm% *Wa j'ﬂa'!}cl w;fglypéﬁ{yﬂéb %et hyl - pyrrol i di n-1-yl meth
yl)- pyridin-2-yl dt§met PaaMrewsct aﬂﬁr@ﬁ?ﬂ F%é{%%'—"&]%%%{ﬂ“ﬁ@ﬂ -2-@lpRazin-7-
9;’;18) th r ans) [ 6y|.@a|&a@mm@.d134ymgaLmahq@.emm :aétwlammpyrl do[ 1, 2-a] pyrazin-7
metn ox rial t
gaS) cis y6 % BenZO (d]i soagﬂ% {%Beﬁ% %ngﬂ;:l) 5yr| H%dZ%)yé'd%{ rzaf'?1'7'7 20
yl met hoxyg Q pyyimethexy BRWitliprdwimethyl-etclopentyrie 1amgm ne (7S,
9aS) - ci s-7- (5- Azet(7Rli saslatryrtsmaskmbmpnylrylrdetﬁyl Byriingyoxphdtiniy)2-benbpd)igedagt-3soxazol -

3-yl- oct ahydr Lazine (7R

9aS)-trans- [GI?g en%g%%ﬂ%%@é%or{ yl - oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-
yl net hoxy) - pyri di i/B- fPWéfaﬂV?‘Fe’éF"[dhﬁ’f‘W\% ~Yrfil3rEe-megnyi-agigidin-1-yimethyl)-pyridin-2-
9aS) - t r ans- [ byl¢@mBeyizmfatijdrspycidal0L-aPpymtinedct ahydr o- pyri do[ 1, 2- a] pyr azi n- 7-

yl met hoxy)z pyri di I e by N
9as) - tran)ssl 6- P‘-?ﬁegnézexfﬁg %S%Qé"?%% Flﬁl'ﬁ‘;sl?%,-r%t;xg@%@% “e'mz!ﬁ eﬁ‘lygm n-7
yl met hoxy) - py?y”B‘P Ryt RetRNydESy gl v Z-IpyraFing - 3 ol (7R

9aS) - t r ans- 1- [ 6- ( 27Benz o[ dJaSHranat2-Benzddisodzh§-giratapydro-phoipd[] 2-ap)pyin-azi n- 7-
30 yl met hoxy) ,,Hgtm,g n&n_g_ly%{g {e].t-b(,@ﬁnp,yerrol i di n-3-ol (7R 9aS) trans-

2-Benzo[ d] i soxazo f}/ rrolidin-1-y 3/ % yridin-
2-yl oxynet hyl j - oct 5"Frydr o- py?? -16r(2 ea%@?%%%w(whvdm -pyridof1,2-alpyrazin-7-

9aS)-trange| - {Ilﬁet(\@(yBammm@d}neﬁmbkemmmeB\ylydmrmct ahydro-pyrido[ 1, 2- a] pyrazin-7-
(78, 9aS)-cis-7-(5-Azetidin-1-yImethyl-pyridin-2-yloxymethyl)-2-benzo[d]isoxazol-3-yl-
octahydro-pyrido[1,2-a]pyrazine
(7R, 9a8)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a)pyrazin-7-
yimethoxy)-pyridin-2-yimethyl]-dimethyl-amine
25 (7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-2-yimethyl]-(2-methoxy-ethyl)-methyl-amine
(7R, 9aS}-trans-1-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-3-yimethyl]-(S)-pyrrolidin-3-ol
(7R, 9aS)-trans-1-[6-(2-Benzol[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
30  ylmethoxy)-pyridin-3-yImethyl]-(R)-pyrrolidin-3-ol
(7R, 9aS)-trans- 2-Benzo[d)isoxazol-3-yl-7-[5-(2-methyl-pyrrolidin-1-ylmethyi)-pyridin-
2-yloxymethyl}-octahydro-pyrido{1,2-a]pyrazine
(7R, 9aS)-trans-1-[6-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-3-yimethyl]-piperidin-4-ol
35 (7S, 9a8)-cis-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7 -
ylmethoxy)-pyridin-3-yimethyl]-cyclohexyl-methyl-amine



yl met hoxy) - pyri di n- 3-yl met hyl ] - pi peridin-4-ol 35 (7S,

9aS)-cis-[6-(2-Benzo[ d]isoxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazi n-7-

yl met hoxy) -pyrid i n-3-ylnethyl]-cycl ohexyl -nmethyl -am ne -73- (7R,
9aS)-trans-1 -[6-(2-Benzo[d]isoxazol -3-yl -octahydro-pyrido[1, 2-a] pyrazin-7-
yl met hoxy)-pyrid i n-2-ylmethyl]-(S)-pyrrol id in-3-ol (7R

9aS)-trans-1-[ 6-(2-Benzo[d]isoxazol - 3-yl -oct ahydro-pyrido[ 1, 2-a] pyrazin-7-
yl met hoxy) - pyridin-2-ylnethyl]-(R) -pyrreisidin-3-0 I 5 (7R

9aS) -trans- 2- Benzo[ d] i soxazol - 3-yl -7-(6-pyrrolidin-1-yl methyl -pyridin-2-

yl oxymet hyl ) - oct ahydr o- pyri do[ 1, 2- a] pyrazi ne (7R,

9aS)-trans-[ 6-(2-Benzo[d]isoxazol - 3-yl -oct ahydr o- pyrido[ 1, 2-a] pyrazin-7-

yl met h oxy) - pyrid (TR n- 2- ya¥idtans1-16-(B8enraidlisoxarolbyoptRnydro-pyrido[1,2-alpyrazin-7-

9aS) - t r ans- 2-/RRIWRY h&rpzcﬁﬁ\@ihﬁlﬁ(sybyr%noﬁ,ﬁ}ayrroI i di n-1-ylnmethyl -pyridin-2- 10

I hyl
5a8) o s b )Beﬁiéf‘ TF?éng%%#)q@ 2R el one A PR -
yl oxymet hyl) WWMW@W'N@Y'MR?PHPW -&2i ne -74- What is clained is: 1. A

conmpound havi ng tfm:zfor MUl @aS)yarans2-BerzoflisoRazokd¥i-7 b-pPNolidif-yimdkhP-pokidid-iie (R) or
(S enantlorrer tnpq %_od,ahor tﬁgoﬁ:bs or .Lrans isomer thereo? or a

phar naceutlcaYIW @’ acceyp 20'e Saf'lpy%ereof or solvate of the conpound or
salt thereof, whel@&n mi §a@)-ttﬁ"5 -2 zemgtdllmazp@-vl ogtphydro-pyridaf1 SRlpyaan-7-y i s

met hyl ene, V\/fy&ﬁ@tidiy pytidin-ByimBhylpieizyR@mae € each i ndependent|y hydrogen,

nal ogen, or a (C 1) al kYT o2l COLBLILCAD: B ol s CR) ALK Y dn 2 CF) &1 k)

group, an¥ one of ich grou
yonymethyl)-octahydro—pyrldo[1 2- a]pyrazme

(78S, 9aS)-cis-2-Benzo[d]isoxazol-3-yl-7-(5-pyrrolidin-1-ylmethyl-pyridin-2-
yloxymethyl)-octahydro-pyrido[1,2-a]pyrazine



substituted wth one or nore hal ogens; R3 and R4 are each independently
hydrogen, a (C,-C6)alkyl, a (C -C,)cycloalkyl, or a 5 to 6 nenbered

het er ocycl i c group, any one of which groups nay be unsubstituted or
substitituted with one or nore of any of the follow ng: (Cl-C4)alkyl,
(C3-C,)cycloal kyl, (C, 15 4)al koxy, (C6-C,,)aryl, a 5 to 6 nenber

het erocyclic, am no, hal ogen or hydroxy gtoups; or R3 and R4 together with
the nitrogen atomto which they are attached form (i) a 3 to 7 nenbered
optionally unsaturated nonocyclic ring; or (ii) a 4 to 10 nenbered
optionally unsaturated polycyclic ring, wherein said nonocyclic or

pol ycyclic ring optWeshisiclinethiss one or two additional 20 heteroatons

sel ected from nitrogen, AasygRnd rRifg Bedofmila, Wherein any of said rings (i) or
(ii) may be unsubstituted or substituted with one or nore (C, -C4)alkyl,

(Cl-A)al koxy, (C, -C4)al koxy(G - al kyl, (C3-C7)cycl oal kyl, (C6- C,o0)aryl,
(C7 to Cl3)aralkyl, a 5to 10 Zed heteroaryl, hydroxy, amino, cyano, or
hal ogen groups; provided thats Ny any ring forned by NR3R4: -75- (a) there

is not nore than one ring oRygen atom (b) no hydroxyl, al koxy, al koxyal kyl,
cyano, am no or al kylam no iety bonded directly to any ring nitrogen
atom and (c) no ring carbo i s doubl e bonded to lanother ring carbon
and no part of an 5 aromatj system can be bonded to a ring oxygen
atomor ring nitrogen atom{ 2. e conpgund of Caim1 having the

structure: Z i XN 7 9a O 0 wherein Zis R3 (CH2) -NR Y
X is oxygen; L\J,N R

\ R’

N—-O

or the (R) or (8) enantiomer thereof, or the cis or frans isomer thereof, or a pharmaceutically
5  acceptable salt thereof, or solvate of the compound or salt thereof, whereinmis Oor 1: Zis

R?
(CH,)-:—N

—Y

\Wf

X is oxygen;
Y is methylene, wherein nis Q;
R' and R? are each independently hydrogen, halogen, or a (Cs-Cg)alkyl, (C1-Ce)alkoxy
10  or a (C4-Cglalkoxy(C,-Cg)atkyl group, any one of which groups may be unsubstituted or
substituted with one or more halogens;
R?* and R* are each independently hydrogen, a (C;-Ce)alkyl, a (C5-C;)cycloatkyl, or a
5 to 6 membered heterocyclic group, any one of which groups may be unsubstituted or
substitituted with one or mare of any of the following: (C,-Cj)alkyl, (Cs-Cr)cycloalkyl, (C,-
15  Cy)alkoxy, {Cs-Ceo)aryl, a 5 to 6 member heterocyclic, amino, halogen or hydroxy groups; or
R® and R* together with the nitrogen atom to which they are attached form:
(i) a 3 to 7 membered optionally unsaturated monocyclic ring; or
(i) a 4 to 10 membered optionally unsaturated polycyclic ring, wherein said
monocyclic or polycyclic ring optionally has one or two additional
20 heteroatoms selected from nitrogen, oxygen and sulfur,
wherein any of said rings (i) or (ii) may be unsubstituted or substituted with one or
more (Ci-Cgalkyl, {C-Cyalkaxy, (Ci-Cgalkoxy(C-Cs)alkyl, (Ci-Cr)oycloalkyl, (Ce-
Cia)amyl, (Cr to Cyz)aralkyl, a 5 to 10 membered heteroaryl, hydroxy, amino, cyano, or
halogen groups; provided that, in any ring formed by NRR*:



Y is nethylene, wherein nis 0; 15 R and R are each independently hydrogen
or halogen; R and R4 together with the nitrogen atomto which they are
attached form (i) a 3 to 7 nenbered saturated nonocyclic ring, wherein

sai d nonocyclic ring optionally has one or two additional heteroatons
selected fromnitrogen, oxygen and sulfur, and wherein any of said ring (i)
may be 20 unsubstituted or substituted_ith one or nore (Cl-C, )alkyl,
(C1-C,)al koxy(C1-C,)al kyl, or hydroxy groups, or the (R or (S) enantioner
thereof, or the cis or trans isonmer thereof, or a pharmaceutically
acceptabl e salt thereof, or the solvate of the conpound or salt thereof.
-76- 3. The conpourd of theteds net morethabreiring &ygemlatemein Z is R3 (C2)~-MNM 4 R

Y wherein Y is netBy! eqehydbxilSalkexy SiRekyalkg), byind) amid of skyBib ARG boffRd | S

hydrogen; and R3 and R4 th the njtrogen atomto which they are
attached formi) a satup'ée{cgﬁg%\@ﬁﬁ%'\ﬁ%oﬁ%{alt%m’g"ds to 7 nmenbered nonocyclic ring,

said ring i) being ®nsubSingcatentha s deyiiedonded toanotirring eaphen and nomert of an

(Cl-C4)al kyp, (Cl-C4)al kowgticGng §4leml daty be bantednty d riag yxyGenCatgds or rag nitrten (R)  or

(S) enantionmer thereof go@r the cis or trans isomer thereof, or a
pharmaceutical ly acceptable salt thereof, or the solvate of the conpound or
salt thereof. 10 4. The conpound of Claiml or Caim?2, wherein Zis R3

(CH 2)" N Y wheré& n YTieCcofpauRe pi&iaim 1 hayisg e gtrugtufes oxygen; n is 0; R is
hydrogen; R2 is hydrogen; and R3 d R4 together with the nitrogen atomto
whi ch they are attached form an ufsubktituted 5 to 15 6 nenbered
heterocyclic ring, which heterocygliciring, in addition to the nitrogen atom
to which R3 and R4 are attache(& ha¢” one additional nitrogen, sulfur, or
oxygen atom or the (R) or (S)/ enantioner thereof, or the cis or trans

i soner thereof, or a pharmaceutically acceptable salt thereof, or the

sol vate of the conpound or salt thereof. 20 5. The conpound of Caim1 or
Claim 2, wherein R2 is hal ogen;7fand and R4 together with the nitrogen
atomto which they are attached

\ 2
N—O0 R
10 wherein Z is
R3
/
(CH,)—N
l \R4
—Y
X is oxygen;
Y is methylene, wherein n is O;
15 R" and R? are sach independently hydrogen or halogen;

R* and R* together with the nitrogen atom to which they are attached form:

(i} a 3 to 7 membered saturated monocyclic ring,

wherein said monocyclic ring optionally has one or two additional heteroatoms

selected from nitrogen, oxygen and sulfur, and wherein any of said ring (i) may be
20 unsubstituted or substituted with one or more (C4-Cgalkyl, (C,-Cg)alkoxy(C4-C)alkyl,

or hydroxy groups, or the (R) or (S) enantiomer thereof, or the cis or trans isomer

thereof, or a pharmaceutically acceptable salt thereof, or the solvate of the compound

or salt thereof.



i) a saturated 3 to 7 nenbered nonocyclic ring, which nonocyclic ring may be
unsubstituted or substituted with one or nore phenyl, (Cl-C3)alkyl, or

(C, 4)al koxy(C, 4)al kyl groups or the (R) or (S) enantiomer thereof, or the
cis or trans isoner thereof, or a 25 pharmaceutically acceptable salt
thereof, or the solvate of the conpound or salt thereof. 6. The conpound of
Caiml or aim2, wherein said conpound is selected fromthe group
consisting of: (7R, -76-

9aS) -trans- 2- Benzo[ d] i soxazol - 3-y| - 7- (6-nor phol i n-4-yl met hyl - pyri di n- 2-yl oxy
- 30 nethyl)-octahydro-pyrido[1,2 a] pyrazine; -77- (7R

9aS) -trans-2-Benzo[ d] i soxazol - 3-y g i peridin-1-ylnmethyl-pyridin-2

yl oxymet hyl ) - oct ahydr o- p§% foa8pHrd 2fcéﬁrbyP’ 3R &; whereingZ is

9aS) -trans- 2- (5- Fl uor o- benzo[ d] i soxazol 3-yl ) - & 5-pyrrolidin-1-yl nethyl-pyri
di n- 2-yl oxymet hyl ) - oct ahydro- pyrido[ 1, 2-a] pyfazine; 5 (7R

9aS) -trans-7-(5-Azetidi n-1-yl net hyl - pyeHgtnN2- yl oxymet hyl ) - 2- benzo[ d] i soxazo
| -3- yl-octahydro-pyrido[1, 2-a] pyrazine] (7R

9aS) - trans-2- Benzo[ d] i soxazol - 3-yl -l-[-5y(2 rretﬁ'nyl aziridin-1-ylnethyl)-pyrid
i n-2- yl oxymnet hﬁ % octah dro él’l do[ 1,2 Mﬂ ne, g]

9aS) - t r ans- 2- BYRZYP 41 8 é?%l oXypenyn F@ 52'5 g s thwdregemard Bi #ifi- 1- yI et h
yl)- 10 pyri di tegéthey Wit perpitrdgph Htom tot veriih thep arp pitactkai[fdrm2)-acsaiprated nbma@pm4tic 3,

9aS) - i s- 7- 65- Azehbdiberealmanbéyaiic g, SBiHrnhgjb Beingr Jhs@SHHITES SHeubstitdtel @K Bleddr SOXazol -

3-yl - octahydr i . (

9aS)-trans-| - [% .%é 61%“%‘(@]1 E'léoxa 'k I or%{roxwraups ] the (g)o?ris)f"a t'omef’am n-7-
yl net hoxy) - pyr figreph. pf-the ?f?fé??@/'ﬁ’jme( y?’ 3(??“?’('313??“3‘;3&54 a°°eP!? s ”here"f or
9aS)-trans-| -] &e@ﬂvaﬁmﬁt\epmnomamlthe@eyl - oct ahydr o- pyri doI I 2 a] pyrazin-7-
yIrrethoxy)-pyridin3y|rrethy|] (R) pyrrolidin30| (7R,

9aS)-trans- a Benzo[ d] i SQXaZ zoI Q/rrol idin-1-ylmethyl)-pyr

idin- 2-yl o1xymat hyl | - oct ahy Oundx C‘ad*é%i’éa'm?; ra?lzne (7R,
9aS)-trans-1-[6-(2- Benzo[d]lsoxazol 3-yl -oct ah:y"dro pyrido[ 1, 2- a] pyrazi n-7-

20 yl met hoxy) - pyri di n- 3-yl met hyl ] - p| perl d| n-4’-o| (7R,

9aS) -trans- 2-Benzo[ d] i soxazol - 3-yl - Ql i d| n- 1-yl nmet hyl - pyri di n- 2-
yl oxynet hyl) - oct ahydr o- pyrido[ 1, 2- a] pyr 2| ne;“47R,

9aS) -trans- 2- Benzo[ d] i soxazol - 3-yl =/={5Ypyrrol'i di n- 1-yl net hyl - pyri di n- 2-
yl oxymet hyl) - oct ahydro-pyrido[ 1, 2-a]pyrazine; 25 (7S

9aS) - ci s- 2- Benzo[ d] | soxazol -3-yl - 7-(5-pyrrolidin-1-yl mezth | - pyridin-2-

yl oxynet hyl ) - oWhessi, ¥ isgredyylepd yhareip X4y q&weazi if@:R" is(hygtgogen; R* is hydrogén; and R’

9aS) - t r ans- | - [ 6ad RZ-dgetherofithl JHe sitregen @lom3e whishoindy aleyattaabeipmi atojndybRitaddBto azi n- 7

15 6 membered heterocyclic ring, which heterocyclic ring, in addition to the nitrogen atom to
which R® and R are attached, has one additional nitrogen, sulfur, or oxygen atom, or the (R)
or (S) enantiomer thereof, or the cis or frans isomer thereof, or a pharmaceutically acceptable
salt thereof, or the solvate of the compound or salt thereof.

20 5. The compound of Claim 1 or Claim 2, wherein R? is halogen; and R* and R*
together with the nitrogen atom to which they are attached form
i) a saturated 3 to 7 membered monocyclic ring, which monocyclic ring may be
unsubstituted or substituted with one or more phenyl, (C4-Cjlalkyl, or (C,.s)alkoxy(Cy..)alkyl
groups or the (R) or (S) enantiomer thereof, or the cis or frans isomer thereof, or a
25  pharmaceutically acceptable salt thereof, or the solvate of the compound or salt thereof.

6. The compound of Claim 1 or Claim 2, wherein said compound is selected
from the group consisting of:
(7R, 9a8S)-trans-2-Benzo[d]isoxazol-3-yl-7-(6-morpholin-4-yimethyl-pyridin-2-yloxy-
30  methyl)-octahydro-pyrido[1,2-a]pyrazine;



yl met hoxy) - pyridi n-3-yl nethyl]-pyrrolidin-3-0l, and a pharmaceutically
acceptabl e salt thereof, or the solvate of the conpound or salt 30 thereof.
7. The conpound of claim6 wherein said conpound is selected fromthe group
consisting of: (7R

9aS)-trans-|-[6-(2-Benzo[d]isoxazol - 3-yl - oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-
35 yl net hoxy) - pyri di n-3-yl net hyl ] - pyrrol#di n-3-0l; (7R

9aS)-trans-7-(5-Azeti di n-1-yl net hyl - pyri di n-2-yl oxynet hyl ) - 2- benzo[ d] i soxazo
| -3- yl-octahyd ro-pyrido[1l,2- a] pyrazine; -78- (7R,

9aS) - trans-2- Benzo[ Fll soxazol - 3-yl -7-[5-(2-nmet hyl -pyrrolidin-1-yl methyl)-pyr
i di n- 2-yl oxynet hyl{q Sﬁ)ﬂHWWW'F%W@-Q}&? RRerigin-i-wmethyl-pgidin-2-

9aS) - ci s- 7- ( 5- paghetalijvetihygioppidalt |2-afpymzick; n- 2- y| oxynet hyl ) - 2- benzo(d] i soxazol -
3-yl - octahydro- pyr('de@Lg)atrgnsad-(@kﬁru@l%'bgfﬁo[d]éofazaae yl)-7-(5- pyrrolld|n1ylmeth - yrldln

9aS) -trans- I-[? S BlgyrS c{?@d el % %/ - oct ahydr o-pyrid 5 pyrazin-7-
yl met hoxy) - pyr “goyme i y'oﬁ alpﬁ&? %1 i di n-3- 0l ; (7R
9aS)-trans-?-[6-(2- ('B%ﬁiﬁi{"é'}ﬁ"’s@)@a‘i“é'ﬂ 1SWW'@W&WU“WW@QF&NJED@]I%?T azin-7-
yl met hoxy) - pyr yidctatiydrd-pyridofeaphrpzifeS) - pyr rol i di n-3-ol ; (7R

oas) - trans- 2- Benzol(¢ bsg )fraﬁsoiBéﬁzé&]m&a&ﬁ&ﬁ-yr[ﬂ’-(glrﬂeﬁ\}_({rbzn]idlﬁ/ll WRbi. i 2. di n-2- 10
yl oxynet hyl ) - ogt ah razi

ro

9as) - t r ans- 2- BERYS t@’]'] °§‘§'¥¥§28F da[t Taii "®: pyrrolidin-1-yl met hyl - pyridi n- 2-
yl oxymet hyl ) - oct ahy(@R. 8aPymrsiobenzoldisedasd- w7 {5@-mefiprmethyk-pymolidin-1-yimethy)-

9aS) - t r ans-1@- Beyngiepgibkymekagdtahyiirdydyridot1(2ajryiapiad; i di n- 1-yl net hyl - pyri di n- 2-

g;g?yg?tsh%l ?Beﬁggahyfésg?ﬁ)éfs 7q9Li'ettt?w:7?% @Xtﬁﬁﬁn@ﬁ-ﬁ at rr%@nssq 2—benﬁo[tr]lsoxazol Yln 5.
yl oxymet hyl ) - o&‘i‘%‘ﬁ%}ﬁ?"&'d%% F]% €2-a] pyrazine and phar maceut | cal |y

accept abl e salt thdrR@as)-trens-tEd2-Bapkaidisaxazof-3-yHidatwdrapyideidl2eleyrezi-T- t hereof . 20
8. The corrpoun(jlmaﬁoxﬁlpa}ind'n dyimbies)pysaddisis-eionpound is sel ected fromthe group

i sti , (7
528 rans o y.%:tﬁ%%F B A B L0 M Byt -7
h d K
thS) O;(?l)angyﬂs (2- Bdﬂi.ngP$j]traa;zaemm[dmoxyiowmﬂgﬁi@m(reggwwlidoﬂ-Il,rr@thﬂj-mditazi n-7- 25
| met h - b-Gli ! ' king@am 7R,
aS) - LT ans- Lo (o B et yrazin-7-
?%%Lg fra f(q%-%? éengtf[%lﬁoxg& ?‘ﬂéﬁ%@?rgéiﬂdgﬁ EZ Ja]pgraﬂ] P

yl met hoxy)-gyrl d in-
2 ylmethoxy)- pyndm-3—ylmethy] plpendm-4-ol

(7R, 9aS)-trans-2-Benzo[d)isoxazol-3-yl-7-(6-pyrrolidin-1-yimethyl-pyridin-2-
yloxymethyl)-octahydro-pyrido[1,2-a]pyrazine;
(7R, 9aS)-trans-2-Benzold]isoxazol-3-yl-7-(5-pyrrolidin-1-ylmethyl-pyridin-2-
yloxymethyl)-octahydro-pyrido[1,2-a]pyrazine;
25 (7S, 9aS)-cis-2-Benzo[d)isoxazol-3-yl-7-(5-pyrrolidin-1-ylmethyl-pyridin-2-
yloxymethyl)-octahydro-pyrido[1,2-a)pyrazine;
(7R, 9aS)-trans-1-[6-(2-Benzo[d)isoxazol-3-yl-octahydro-pyrido]1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-ylmethyl]-pyrrolidin-3-ol,
and a pharmaceutically acceptable salt thereof, or the solvate of the compound or salt
30 thereof.

7. The compound of claim 6 wherein said compound is selected from the group
consisting of:
(7R, 9aS)-trans-1-[6-(2-Benzold]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
35  ylmethoxy)-pyridin-3-ylimethyl}-pyrrolidin-3-of,
(7R, 9aS)-trans-7-(5-Azetidin-1-ylmethyl-pyridin-2-yloxymethyl)-2-benzo[dlisoxazol-3-
yl-octahydro-pyrido[1,2-alpyrazine;



(7R,
9aS)-trans-[6-(2-Benzo[ d]i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazi n-7-
yl met hoxy) -pyrid i n-3-ylnmethyl]-ethyl-nethyl-amne; 30 (7R,
9aS) -trans-[ 6-(2-Benzo[d]i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- aj pyrazi n-7-
y( et hoxy) - pyri di n- 3-yl met hyl | - cycl opentyl - net hyl -am ne; (7R,
9aS)-trans-[6-(2-Benzo[ d]i soxazol - 3-yl - gt ahydr o- pyri do[ 1, 2- a] pyrazi n-7
yl met hoxy) - pyri di n-3-yl nethyl]-(2-nmethoxy-ethyl)-nethyl-amne; (7R
9aS) -trans- (6-(2-Benzo[d]isoxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- aj pyrazin-7- 35
yl met hoxy) - pyridin-3-ylmethyl | -tert-butyl-amne;, (7S,
9aS) - ci s- [ 6- ( 2- BenZtR} ApPdiensc Banzaidligdxazebd-dfiyaiR onefiyimyerfin-1-gimgihdymyadit-n- 7- vyl
et hoxy) - pyr i d2-yioeydetyiyraetafiyitoloysion jelalpymtityy | - am ne; -79- (7R, _
9aS) -trans-[6-(2- Bepg @Lﬁlcls%qséaze%ﬁ-%mmhm,ﬁ.s,tﬁahx%ﬂ,z@@.}-QQJnlo[a@&Lm-a.z' n-7-
yl rrethoxy)-pyrldhlgg-Z-, tgggl -di met hyl -am né; (/R
9aS) - t r ans- [ 6- PR BERDX ?‘Hﬁ@ 61 - 3- yl - oct ahydr o- pyri do[ 1, 2- a] pyrazi n- 7- vyl
met hoxy) - pyPi d i n- A7R:[9aPttians-i-B1iBenzadlisexagohyl-ogahydrRpyrido[1,2-a]pyrazin-7-
9aS) - t r ans- [ 6- {IRetROAZYidH-3-AauRROR)-pgrraktin-86t ahydr o- pyri do[ 1, 2- a] pyr azi n- 7-
yl met hoxy) - pyri di n-2s WLERLAY] b LN el QREQR%|- TR LAMHyaB M 160 2- rf% 7.
9aS) -cis-[6-(2- Benz(o['§ _fgoxaz%-l(- 3- gﬁ@éctg%%ﬁr omg?/fra:ﬂc’f@ﬁlszpg 6"y"f azin-7
yl met hoxy) - pyr Y'BPROR-RYdiEYReA-RPETUEERely | - met hyl - ami ne and a
phar maceuti cal | y adémgaditvans-2sBangoldlinexpzobd-yl-7dF-prrpldinsledmethyepyddin-2-he conpound or
salt 10 ther e@bxym&hy)doRnaemRaen@-aiyratheti m 1 wherein said conpound is
selected fromthe LLOoNsh St 1 o (| AR i 2
9aS)-trans-[6-(2- Bg('r}llggF% ‘%@@%@‘%‘%@%"%ﬂ %@'}g?@)" P'gl"ﬂ r"?eggt pf,mﬂq 2a] pyrazin-7- 15
yl et hoxy) - pyrV'WW?@!’M@WVTQ"Eézﬁ!f’éiaﬁg'ﬁ’- pyridin-4-yl)-amne; (7R
9aS) - tr ans- 1- [ 6- ( 2-(BR¥a%iftahs-Sbenacddibox@zoyd-ylG¢t-eibpyidn-oypwihviewidh2- a] pyr azi n- 7-
xél g;et hpxy)l- pxér %lgcygetﬂyl)?oc&i?ﬁﬁtﬂ?ﬁdoh:2Fh¥;fyfa|9ﬁe;| din-3-ol; (7S ] el
aS)-cis-1-[6-(2- SC C 2 al pyrazin-7-y
rethoxy) - pyFL di n- 3%?%@@1%??%%%%%%‘@ RE PRI R i
9aS) - ci s- 1- [ 6- {'PYBER)SCAMISEEPEIZ-AV@F% et ahydr o- pyri do[ 1, 2- a] pyr azi n- 7-
yl met hoxy) - pyri d i andghaghacawitdly hdceptapiersalt therehif, wr hé3ohBtedf the ¢orrfRpund or salt
9aS) - trans- 2- ( pefbiuor o- benzo[ d] i soxazol - 3-yl)-7-(6-pyrrolidin-1-yl nethyl-pyr
i di n- 2-yl oxymet hyl ) - oct ahydr o- pyri do[ 1, 2- a] pyr azi ne; (7R,
9aS) -trans- %6- (2-Benzo[ d]isoxazol - 3-yl -oct ahydro-pyrido[ 1, 2- ahpyr azin-7- 25
yl met hoxy) 2Byri di n-B- y| Fae syPeund oLGRin hherein sadopmpqundis pRigcied Spm e gropr7 R
9aS) -t rans- [ 6- ¢cahsiBmgafo[ d] | soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2-a] pyrazin-7-
(7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-ylmethyl]-diethyl-amine;
(7R, 9aS)-trans-[6-{2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
25  ylmethoxy}-pyridin-3-yimethylj-dimethyl-amine;
(7R, 9aS)-trans-[6-(2-Benzo[dlisoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-yimethyl]-cyclohexyl-methyl-amine;
(7R, 9aS)-trans-{6-(2-Benzold]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-3-ylmethyl]-ethyl-methyl-amine;
30 (7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yi-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-yimethyl}-cyclopentyl-methyl-amine;
(7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-ylmethyl]-(2-methoxy-ethyl)-methyl-amine;
(7R, 9aS)-trans-[6-(2-Benzoldlisoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
35 ylmethoxy)-pyridin-3-yimethyl]-tert-butyl-amine;
(78, 9aS)-cis-[6-(2-Benzoldlisoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-3-ylmethyl]-ethyl-methyl-amine;



yl met hoxy) -pyrid in-2-yl nethyl]-(2-nmethoxy-ethyl)-nethyl-amne; (7S,

9aS) - ci s-[ 6-(2-Benzo[d] i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-

yl met hoxy) - pyri di n- 3-yl net hyl ] - cycl ohexyl - et hyl -am ne; 30 (7S,

9aS) - ci s-[ 6- (2-Benzo[ d] i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazi n-7

yl met hoxy) -pyridi n-3-ylnethyl]-d inmethyl-amine; (7R

9aS) -trans-[ 6-(2-Benzo[d]i soxazol - 3-yl - ggt ahydr o- pyri do[ 1, 2-a] pyrazi n-7-

yl met hoxy) - pyri di n-2-yl met hyl ]-cycl ohexyl - net hyl -am ne; (7R,

9aS) -trans-[ 6-(2-Benzo[d]i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazin-7- 35

yl met hoxy) - pyri di n- 2-yl met hyl ] -t hi azol - 2-yl -am ne; (7R

9aS) -t r ans- [ 6- ( 2- Bd#f: 8§ ransd-7ARghzoBllisoxazole ywrbopaty dyo-pyyind[ i plbyrazinad pyr azi n- 7-

yl met hoxy) - pyryudéthbxﬁ-pydudm&ltyétﬂyfmweihgd-ahme2 yI am ne; -80- (7R

JFoas s by S A A Pl o2

9aS) -t rans-[ 6- ’('Qe%ﬁ‘ﬂi’ '[dd‘ﬁ‘g% ?"zg""‘(/"!"e oct ahydro pyrido[ 1, 2-a] pyra2| n-7-

yl met hoxy) -pyri d i 7R 958} trenstf:2}Be({diwrphledyi-octabydrd-pyaitidiy2-alppaine; 5 (7R,

9a8) - t r ans- [ 6- {iRetRRY HPidH-d- ﬁﬁéflﬁr#@}cmaro mqumaa{mdro pyrido[ 1, 2-a] pyrazin-7- vyl

B S P S B Pt oy ..

yl met hoxy) - per’B?“i’P"QW’fdl'?eTW“]VHEYEL%‘SP f"B?ti‘Yt‘j?m'Fﬁ 1-yl -ethyl)-amine; (7S,

9?8) t f\l S- g 6- (2- sgnzg@ ailishamtmﬁafﬂi:ﬁua &cgp{taﬁb:saialigjmf @Ft%gm[oﬂmeeom}:wa ezan- 7- 10

yl MELNOXY ) 1®Y T thétkdl- - Y1 MEL Y] [ - I met hyl - am ne; ,

9aS) -trans-[ 6- (2-Benzo[ d] i soxazol - 3-yl - oct ahydro- pyrido[ 1, 2-a] pyrazin-7- vyl

met hoxy) - pyri di n-2-yl net hyl]-(3-net h?ll -pyridin-4-yl)-amne;, (7R

9aS)-trans-[ 6-(2- B@nzo[’d’]ﬁ@ﬁﬂmz‘b‘l’fﬁ@m}/ WhpERINRa i gProropR itissetted frex) Hy oraup n- 7-

yl met hoxy) - pyr ¢atlsisingefy | met hyl ] - cycl opropyl -am ne; 15 (7R

9a8) -t rans. [6-(2-B m@&ﬁlrs&qéé@hmﬁ] yokazepstﬁbmwo Wnﬁ&[ﬂ?ﬁ]%&u@i pyrazin-7 vyl
0 am ne;

9as) - trans¥%6 ("2&?:? i’(’S’rEe {]’é%%@g@ m%'% yﬁ%’&f éiﬁfﬁ?e yri do[ 1, 2- aj pyrazin- 7-

yl met hoxy) - pyrid i ﬂR@an% Tl (g- Bﬁﬁzﬁﬁlﬁmmﬂ?—@' OFfG'PYdW pzcidylhieﬂmwiy-fam ne; (7R

9a$) - t r ans- N- [ fimétRoxPenaotaimaingagnlidinds-yf - oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-

20 yl met hoxy) - pyri qydlosk) i A Jisﬂeihzoﬁ] J&azglsmﬁscm*] r@ﬁynf’cﬂezvat Alp fi-am ne and a

phar maceuti cal | acce tabl e sal e so ¥t he conmpound or
salt thereof. V.%Lff ﬂW&'pHP"’dﬂ ‘g? W wherein said corrpound is selected
fromthe gebup 25 (tS; ﬁaﬁ)smhﬁg(ZcﬂerJZ,O[d]lsoxazol -3-yl-octahydro-pyrido[1,2-a]pyrazin-7-

ylmethoxy)~pyridin-3—ylmethyl]—pyrrolidin-(R)-S-oI;
(7R, 9aS)-trans-2-(5-Fluorg-benzold]isoxazol-3-yi)-7-(6-pyrrolidin-1-ylmethyl-pyridin-
2-yloxymethyl)-octahydro-pyridol1,2-a)pyrazine;
(7R, 9aS)-trans-[6-(2-Benzo[d}isoxazol-3-yl-octahydro-pyrido[1,2-a)pyrazin-7-
25  ylmethoxy)-pyridin-3-ylmethyl]-(2-methoxy-1-methyl-ethyl)-amine;
(7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-2-ylmethyl]-(2-methoxy-ethyl)-methyl-amine;
(7S, 9aS)-cis-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-yimethyl]-cyclohexyl-methyl-amine;
30 (78, 9aS)-cis-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-3-ylmethyl}-dimethyl-amine;
(7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylimethoxy)-pyridin-2-ylmethyl]-cyclohexyl-methyl-amine;
(7R, BaS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
35  ylmethoxy)-pyridin-2-yimethyl]-thiazol-2-yl-amine,
(7R, 9aS)-trans-{6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-ajpyrazin-7-
yimethoxy)-pyridin-2-ylimethyl]-pyridin-2-yl-amine;



(7R

9aS)-trans-7-[6-(2, 6- D net hyl - pi peridin-1-yl met hyl)-pyridin-2-yl oxynethyl]-2
-(5- fluoro-benzo[d]isoxazol -3-yl)-octahydro-pyridoll ,2-a]pyrazine; (7R
9aS) -trans- 2- (5- Fl uor o- benzo[ d] i soxazol -3-yl)-7-[6-(4-nethyl -pi perazin-|I-

yl met hyl ) - pyridi n-2-yl oxymet hyl ] - oct ahydr o- pyri do[ 1, 2-a] pyrazine; 30 (7R
9a$) - trans- 2- (5- Fl uor o- benzo[ d] i soxazol -g3-yl ) - 7- (6- pi peri di n-1-yl net hyl - pyri
di n-2 yl oxymet hyl ) - oct ahydro- pyri do[ 1, 2-a]pyrazine;, (7R,
9aS)-trans-7-[6-(2,5-D nethyl -pyrrolidin-1-yl methyl)-pyridin-2-yl oxynet hyl] -
2-(5- fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1l, 2-a]pyrazine; (7R
9aS) - t r ans- 7- ( 6- Az é{FaBaS)-irgristite2FBehzofifisoxatbli-yReckdhpka ppaitidil2-dlpyeaz(n5- f | uor o 35
benzol dj | soxazphdho byl iucrirdpldy-analdeazi ne; (7R

9aS)-trans-7- (5 AZ%R@OTS}'"%l gﬁe{%@él\zo ?_[gmcazol%—y?on:{a;\‘gsf< i pynéorf‘y i g]pyrazmelnzo[ d]i soxazol -

3- yl-octahydro-pyrid é
9aS) - t r ans- 2- BURSRY PSR eaty R (2 morpholngtw-eihA8Tdedi n- 3- yI net hyl - pyri di n- 2-

yl oxymet hyl§ - oct ahy'lﬂ BaYHyransd®(2tBenzoRllisnkgayi3aykoctadydrd-piiiol1,2-a]pyrazin-7-
9aS) - t r ans- 2- BgRakd .]pyrmwﬁut? p%}n,dzm(y!ﬁahﬁ@ dazol - 1-yl net hyl - pyri di n- 2-

yl oxynet hyl) - oct ah ﬂ{gasg¥grls n enz? %¥ ?I gpfc&qhypsq[éyy%%% ﬂg&i"azﬁvn di n-2

9aS) - ci s- 2- Benzo[ d]'i SO

yl oxynet hyl ) - o\ﬂ"f‘eéwlﬂ PV’!S““[?;M“T'QH’U@ - pyucfl W'&?Elvlﬁrém'"‘{ 7S,

9aS) - ci s- 2- Benzo[ disssaspzie 6~ 3Byrze{dlishlazd)-2-yreefaylo-paidol1i2ctjfyratiny] met hyl ) - pyri din

- 2- yl oxymgg hYJIr]\élrQ)%)%W&Wz%Myh giFﬁLth I-an%nné‘] pyrazine; (7R

9as) - trans7(5Az 4 %&% Ld%%/ i n-2- &)/meth %Z(Sfluoro- 10

benzo[ d] i soxazol - -{ﬁ’ gﬂ 685?‘% ?J%}/’ p 123"32’"%?}%%’% ?Pé”%/] zin-7-

9aS) - ci s- 2- BeW@}Y)ﬁﬂ%aﬂlm@)ﬁ&"MWBWHMHHWI% 4-yl met hyl - pyri di n- 2-

gl g;wrret hgl ?3 oct ahyzk, eagyytiris e (2 Benzd{dfidoRat 6121 - olfb%gyc(r(?-ﬁridciﬂ,2-a]?]yrz;zin-7- i
aS)-cis e rolidin- met ridin-2-

yl oxymet hyI %?a%%%RWm Lyflzmt s 2 Yo

9as) - t rans'tycl ohe>€ %}:'f"?l *Pﬂ?lﬁ' i?"ﬂigrz?lzyg‘f‘%ﬂ‘?dé%%ﬁ%i 2-3oxAZN-Toct ahydr o

pyrido[ 1, 2-a] Wﬂwnpwwwmmbkyﬂcbmimthw-amnﬂ met hyl }am ne; (7R

iag) t ]rans 2- (Et hylz” 6- [ 2- ¢dw)- frérw;a"(Qab.&a[apsbﬂlzm.squmﬂ}m&pymoypﬁmmﬁr 0(%rl do[
- a] pyrazi o am no) - et hano

9aS)-trans- (1, ’@“‘gﬂ’%@fﬁﬁ”ﬁx r{}"? e %"’t"g"%’%ﬂ'my}g hzol d(;?gtsoxazol -yl)- 20

oct ahydr o- pyri do[ 1/%a] p §)z‘faﬁs' ﬁE'EZHH}J??’}aZ?iWWHaHYdP BTG 2AIYIaZB®i ne; (7R,

9as) - t r ans 2@y cyirogirosy)plridnE-yindsthyHNMN-divetiy-Eteanz o Rdfampex azol - 3- yl ) - oct ahydro-

pyrido[ 1, 2-a] pyr azishy o phéinfEeiuicay dccep¥sble Siinedsoy, bitRd ¥ hik ammmpomgﬁsau
9aS) -trans- Q/cLogropyl met hyl -{6-[2-(5-fl uoro-benzo[ d] i soxazol - 3-yl ) - oct ahydr

(0]

10. The compound of Claim 1 wherein said compound is selected from the group
25  consisting of:
(7R, 9aS)-trans-7-[6-(2,6-Dimethyl-piperidin-1-ylmethyl)-pyridin-2-yloxymethyl]-2-(5-
fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1,2-a]pyrazine;
(7R, 9aS)-trans-2-(5-Fluoro-benzo[d]isoxazol-3-yl)-7-[6-(4-methyl-piperazin-1-
yimethyl)-pyridin-2-yloxymethyl]-octahydro-pyrido[1,2-alpyrazine;
30 (7R, 9aS)-trans-2-(5-Fluoro-benzo[d]isoxazol-3-yl)-7-(6-piperidin-1-yimethyl-pyridin-2-
yloxymethyl)-octahydro-pyrido[1,2-a)pyrazine;
(7R, 9aS)-trans-7-[6-(2,5-Dimethyl-pyrrolidin-1-ylmethyl)-pyridin-2-yloxymethyl]-2-(5-
fluoro-benzo[d)isoxazol-3-yl}-octahydro-pyrido[1,2-a]pyrazine;
(7R, 9aS)-trans-7-(6-Azepan-1-yimethyl-pyridin-2-yloxymethyl)-2-(5-fluoro-
35  benzo[d]isoxazol-3-yl}-octahydro-pyrido[1,2-a]pyrazine;
(7R, 9aS)-trans-7-{5-Azepan-1-ylmethyl-pyridin-2-yloxymethyl)-2-benzofd]isoxazol-3-
yl-octahydro-pyrido[1,2-a]pyrazine;



pyrido[ 1, 2- a] pyrazi n-7-yl nmet hoxy] - pyri di n-2-yl net hyl }am ne; 25 (7R
9aS)-trans-{6-[2-(5-Fl uoro-benzo[d]isoxazol -3-yl)-octahydro-pyrido[1, 2-a]pyr
azi n- 7-yl met hoxy] - pyridi n-2-yl met hyl } dnet hyl - am ne; (7R,

9aS) -trans-{6-[ 2-(5-Fl uoro-benzo[d]isoxazol - 3-yl ) -oct ahydro-pyrido[ 1, 2-a] pyr
azin- 7-ylnmethoxy]-pyrid in-2-ylnethyl}-(tetrahyd

ro-furan-2-yl nethyl)-amne; (7R 81-

9aS) -trans-{6-[2-(5-Fl uoro-benzo[d]isoxazol -3-yl)-octahydro-pyrido[1, 2-a] pyr
azin- 30

7-yl met hoxy] - pyri di n-2-yl net hyl } - [ 3- (4- net hyl - pi perazi n-1-yl)-propyl ] -am ne;
(7R, (7R, 9aS)-trans-2-Benzo[dlisoxazol-3-yl-7-(5-thiazolidin-3-yimethyl-pyridin-2-

9aS) - t r ans- { 6- fickymémylrlotigyeropiag@ djpiresneazol - 3-yl ) - oct ahydr o- pyri do[ 1, 2- a] pyr

azin- 7-yl met hoxy] é gﬁ 'trgns% %b@&%&ol@gﬁ(a 50J'n,dg;.op1 fnagt%yigyghm ! (78

9aS)-cis-[6-(2-Ben I'soxa ro- pyr azin-7-
yl met hoxy) - pyr¥"?¥i”"‘ﬁhy ophygraP el 2\“ Y’Fﬁéﬂehoxy et hyI) net hyl - am ne; 35 (7R
9aS) - tr ans-$§ 6- ( 2- BétH 6§SuTis-2 BriareidlisoBizglB3-yorSanyriing-yiyetybinfido-2- a] pyrazi n-7- yl
getS?O?y) pyE %dgi[logﬂnéhyﬁloaﬁ{pr}ﬂdB[YQJa [Fyrziden- 4- y| - ani ne; L 82- (7R do[1, 2 4]

a rans r a ri,do al pyr
azin- 7-yl met hoxy réégl 'g-z % %@%’g’}]ﬂﬁ?vﬁﬁ& 'ﬁe*?{‘)' gz'" % g yw%ﬁ)pwm'z
9aS) - tr ans- Et h\SH"Y’{'%h ﬁ‘?ctf"gdrﬁ&ﬁidﬂi Bélﬂfﬁ’["ﬁ] i soxazol 3 yI ) - oct ahydr o- pyri do[ 1, 2-
a] pyrazi n- 7- yl nmet h@z®y pag)yransey-(6-AzeBidin-t-mbthy-pjridinetyloymetigl)-248-lubro{ 7R,
9asS) - t r ans+f 6- keRzdpf g&%dj*'%éi% r?&ob‘ilz a%;aggg/dro pyrido[ 1, 2- a] pyrazi n-7-

a

yl met hoxy) - pyrid i lfé(r% ’ so?”@% yE}S(;ggﬁo}/r}ﬂﬂ-wln}ethgd%iJ%??] Bsr agrﬁ 7-

9aS)-trans-[6-(2- B
yt met hoxy) - per"d‘Wﬁet'B’l)?Ftﬁ'ﬂf'fﬁwf]dol(' ZaREeaRgl - pyri din-2-yl)-amne; (7R,
9aS) - t r ans- [ 6- ( 2- Bare 04S)kis-2 ®xanldjisodkzyH3-ybOTG Balrycldie 1-pyethgdeyribin2- a] pyrazin-7 10

yl met hoxy) - pyrmhneu?yn;shg@aﬂasbbr]doﬁ%a l-pyri din-4-yl)-amne; (7R

o oo she Bl A Al st AR o) Py ezt v

9aS)-trans-[ 6- md%hdmw]nﬂy@u@aml D!@dwyb@ﬁ"ﬂhifmeo pyrido[ 1, 2-a] pyrazin-7-

yl met hoxy) - pyri di n«(2R, ghsymadeyd- (Ethﬁlﬁem@ﬁM}o-banldolawomms-y&nmbl}ydramrlaﬁﬂ 2- 15 (7R

205) - ans L0 LB oy ana oyl o el o PV 60( 12,2 pyy g7

PRSI - o g o= DR U8 byt g n-7-

yl met hoxy) 29y r patihydr@pyyitio] haaalpyyazin-7(vBnatforipiridipgyimgihp}-aming. ) - am ne; (7R,

9;':18)t}1 ran)s [ 6-(2- BQ?FZ@{:S”HE!&Q?&BIZ@J)prSId-(smmﬁﬂ[@sogé%i-?m[&taﬁjd&] %rR azin-7- 20
met hox r am ne;

)SgaS) tra%s I[O)é g'h(@ g?%ﬁ'li%(%hfo P}ﬁmeﬁ’u&érﬂheﬂ E/?’/I doLl 2- a%rggr azin-7-

yl met hoxy) - pyri d i 738 ﬁ)r‘i‘é'fsf‘ﬁ)'lc']’p"(pl'"ﬁ%"r{%ﬁzi(?ﬂ ’°1beS‘de kLT

pyrido[1,2-a]pyrazin-7-yimethoxy]-pyridin-2-ylmethyl}-amine;
25 (7R, 9aS)-trans-{6-[2-(5-Fluoro-benzo[dlisoxazol-3-yi)-octahydro-pyrido[1,2-a)pyrazin-
7-ylmethoxyl-pyridin-2-yimethyl}-dimethyl-amine;
(7R, 9aS)-trans-{6-[2-(5-Fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1,2-a)pyrazin-
7-yimethoxy]- pyridin-2-yimethyl}-(tetrahydro-furan-2-yimethyl)-amine;
(7R, 9aS)-trans-{6-[2-(5-Fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1,2-a]pyrazin-
30 7-ylmethoxy]-pyridin-2-yimethyl}-{3-(4-methyl-piperazin-1-yl}-propyl]-amine;
(7R, 9aS)-trans-{6-[2-(5-Fluoro-benzo[dlisoxazol-3-yl)-octahydro-pyrido[1,2-a]pyrazin-
7-ylmethoxy]-pyridin-2-yimethyl}-pyrrolidin-1-yl-amine;
(7S, 9aS)-cis-[6-(2-Benzo|d)isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-2-ylmethyl(]-(2-methoxy-ethyl)-methyl-amine;
35 (7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-3-yimethyl]-pyrimidin-4-yl-amine;



(7R

9aS) -trans- 2-Benzo(d]isoxazol -3-yl-7-[5-(4-nethyl -[1, 4] di azepan- 1-yl net hyl ) -
pyri di n-2-yl oxymet hyl j - oct ahydr o- pyri do[ 1, 2- aj pyrazine; 25 (7R

9aS) -trans-[ 6-(2-Benzo[d]i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazin-7

yl met hoxy) - pyri di n- 2-yl met hyl ] - (5-met hyl - pyridi n-2-yl)-amne; (7R
9aS)-trans-[6-(2-Benzo[ d]i soxazol - 3-yl - ggt ahydr o- pyri do[ 1, 2- a] pyrazi n-7- vyl
met hoxy) - pyrid in-3-yl nethyl]-(3-nethyl-isoxazol -5-yl)-am ne; (7R

9aS) -trans-[ 6-(2-Benzo[d]i soxazol - 3-yl - oct ahydr o- pyri do[ 1, 2- a] pyrazin-7- 30
yl met hoxy) - pyri di n-2-yl met hyl ] - (1H pyrazol -3-yl )-am ne; (7R

9aS) - t r ans- [ 6- ( 2- Béftk 83U rensd& BADFluGo-henzeidiisexpgobi?-vl-qsiahydiofylidept. 223pwazinzi n- 7-

yl met hoxy) - pyr 1-gingthaiypplyidet yrhdthyli- dimemalamidey | - am ne; (7R

9aS)-trans- {6[2( W do[12a]pyr
azin 7-yl net hO)i;Yy]r Pd:b%%r&smr{@ﬁp% &%%[qléxﬁéo%zﬂ%%h%fypg I’ - am ne;

(7R, azin-7-ylmethoxy]-pyridin-3 ylme me hyl-amm

9aS) - t r ans-§ 6- ( 2- Béttk 839 ransds @Aghzolispkazolcd vhbpjatiydio-pyidd tidflayraing} pyr azi n- 7-

yl met hoxy) - pyr yitéthdry) Pysdinimaratlyl-tt dtioxPaitiyih-3-Apdnilye; - am ne; -83- (7R

9aS) -trans- (4- Chl orﬁ{g w.{s)[s%fge[]% di,é,x;z[),éx,cy %ﬂ@?ﬁ@{(% f%ﬁgzm_ﬁ 3-yl)-octahydr

0 pyrido[1l,2-a rgg/ram n- amne; (7R,

9aS) -trans-{6- % oy ey ey DI BINZ 67 “PVEQ\;R%{ FGYEENR ) - oct ahydr o- pyri do[ 1, 2- a] pyr

azi n- 7-yl met hoxy (R gaSrtransHs-2-Benzoksiisoyazpl-3yRogtahydie pynigd( . Hglpyrazing 1

i9n-S )2' yl)- etﬂ[ﬂg %Igﬁ?xﬂ%yndﬁt C(y?rﬁthyi]—(B -methyl-pyridin-4-yl)-amine; .
aS)-trans pyrazin-7-

yl met hoxy) - pyri di n?g%@%%%%ﬁ@hzoﬁﬁkazﬁﬁf@%% 9%%??&&% 'na'l (ex 20} (7R

9aS)-trans- [ 6- ('Eetﬁ’éﬁi’&'[dd'ﬁ Wpstyl-ayridia: 25y|—a"mee ahydr o- pyri do[ 1, 2- a] pyrazi n- 7-

yl met hoxy) - pyri di n{&, 9$SWBM$-]2-Remzom1wymlz%Ml-e®hydﬂ) Pmm[hbalm(rﬁ‘dﬁ F7-

9as) - tr ans- [ 6- yiketRRPZPidth _mahyyiﬁ.@ea;zab;g%ﬂm@yrl do[ 1, 2-a] pyrazin-7- 10

yl et hoxy) K yr I din C(?R yl nEt gé@g ? ?? @eh%{d]ns%'tzaﬂ ?gc?ahya:ﬁo-gyﬂao(gff%lﬂ?ﬂ%r}d a

phar maceut i cal | y accépt abl conmpound or
salt thereof. V'Tq_‘h°><)&%f<'ﬂ1’rﬁnun?!‘vaw(5 pelaoxy-pyFigiP-H)emives N X R N R2 N-O 15 or an
(R) or (S) enanti orter, 953 dramesc-(2-Benzo{dlisoxazols3-whoctahpdun syridef b2ralpyrézinet e of |

ylmethoxy)-pyridin-3-ylmethyl]-(6-methyl-pyridin-2-yl}-amine;
(7R, 9a8)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-2-ylmethyl]-(6-methyl-pyridin-2-yl}-amine;
(7R, 9aS)-trans-[6-{2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-ylmethyl]-(2-pyrrolidin-1-yl-ethyl)-amine;
(7R, 9aS)-trans-2-Benzo[dJisoxazol-3-yl-7-[5-(4-methyl-[1,4]diazepan-1-yimethyl)-
pyridin-2-yloxymethyl}-octahydro-pyrido[1,2-a]pyrazine;
25 (7R, 9a8)-trans-[6-(2-Benzold]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-2-yimethyl]-(5-methyl-pyridin-2-yl)-amine;
(7R, 9aS)-frans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-yimethyl]-(3-methyl-isoxazol-5-yl}-amine;
(7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a)pyrazin-7-
30  ylmethoxy)-pyridin-2-yimethyl]-(1H-pyrazol-3-yl)-amine;
(7R, 9aS)-trans-[6-(2-Benzo[d)isoxazol-3-yl-octahydro-pyrido{1,2-a]pyrazin-7-
yimethoxy)-pyridin-3-ylmethyl]-thiazol-2-yl-amine;
(7R, 9aS)-trans-{6-[2-(5-Fluoro-benzo[d]isoxazol-3-yl)-octahydro-pyrido[1,2-a]pyrazin-
7-yimethoxy]-pyridin-2-yimethyl}-(2-morpholin-4-yl-ethyl)-amine;
35 (7R, 9aS)-trans-[6-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-
ylmethoxy)-pyridin-3-yimethyll-tert-butyl-methyl-amine;

2

[=



wherein X is oxygen or NR wherein Ris hydrogen or (Cl-C6)alkyl; Rl and R2
are each i ndependently hydrogen, halogen, or a (Cl-CB )al kyl, (Cl- C6)al koxy
or a (Cl-Co6)al koxy (Cl-CB)al kyl group, any one of which groups may be
unsubstituted or substituted with one or nore halogens; and Il " ISR9 Z
is-CR-CHZ R8 or -CH20 20 wherein R7 is hydrogen or (Cl-C3)al koxy; R8 is
hydr ogen, hydroxy, or (Cl-C3)al koxy; an@sR9 is (Cl-C3)alkyl. -84- 12. The
conmpound of Claim 11 wherein said conpound is selected fromthe group
consisting of: (7R

9aS) -trans- 6-(2-Benzo[ d)i soxazol - 3-yl -oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-

yl met hoxy) - ni cot i ni(tR, 82a8)-tanse4-Gijoro-bergdy{6-[H5-fiqory-benzo[d]isoxazol-3-yl}-octahydro-

9;318) - Lr an)s- 6- (;g—g@mq.ﬁyeﬂzinsqmﬁkyj-amwh-i@I&i‘eﬁhyéirﬁr%‘. pyrido[1, 2-a] pyrazin-7- .
yl met hoxy) - pyrid i =&l - et hal isasd-3tl- yBh RGeS ic aci

6- (2- benzo[ d] i soxazdc‘ﬁ' 33% trhsggi%ﬁe@lr’%-b énzgﬁd]'s o 396 &%yd}@wﬂ ' HLJ&R

pyrido[ 1, 2-a] p.fﬂ‘"a‘?"‘?fﬂ'?l";'ﬂy"f?é‘f"ﬂ%ﬂ%o‘WPV'E!PV’FP—“‘Q’%‘Y"{'@'EVH?W'"8;5t er: (7R

9aS) -t rans-3%kt hanediR. f oni c9agd-lrahs-[6-(2-Benzo[d)isoxazol-3-yl-octahydro-pyrido[1,2-a]pyrazin-7-

6- [ 2- ('5- f | uor oyihamzplpRldinsaopiietil)-(33mathy)-isexeopdyihintie; (420}

pyrido[ 1, 2-a] pyrazi s 7-yl X < By din- 2- yl.ne | est.ers

9aS)-trans-6-(2-Be r%}zhd[ d]i ggigggégﬁ![%@iélebzg@{fkgéwrsg? %&%Ydapgﬁsoit’%‘%]éazgz-’ in-7-

yl et hoxy) - pyr YOsRes PYidinydmeiy-6 Hpyiagel-fal-pipite est er ;. (7R,

9aS) -trans- 6- ( 2- Bed#®[ d] i s8e&xirois-{BR\Benzoflisakazel3ayl-geiahyduepyliddbt-23lpwazat n- 7-

g' g;st thOXY) 1??%@&%}32 l’id]mm%éll@ﬂ-@-metm!'(—IYVRZ?I-S-yI)-amine b _ L 22l
aS)-trans-{6-[2-(5- oro- benzo [ - 3- - ahydr o- pvr,i , 2-a] pyr

azin- 7-yl et hoxy]ap% g/ éﬁag?ac%u%?ﬁgl#ggp%@%%ﬁgﬁr?o% ()%(ng SOngte om(e compgl}ﬁd ordspgﬁ

9aS) - trans- 6- [Y¢'t%- F| uor o- benzo[ d] i soxazol - 3-yl ) - oct ahydr o- pyri do[ 1, 2- a] pyra

zi n- 7-yl met hoxy] - pyr i dAnengduaaf hefoytulac aci d nmet hyl ester; (7R

9aS) - ci s-6-(2-Benzo[ d] i soxazol - 3-yl - ogt ahydr o- py(do[ 1, 2-a] pyrazi n-7- 20

yl met hoxy) - pyri di ne- 2- car boxylic id nethyl ester; (7R

9aS) - ci s- 6- (2- Benzo[ d] i soxazol - 3{yl #gqct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-

yl met hoxy)-pyrid i n-2-yl]-methapgl .2/(7R, 9aS)-ci s- Met hanesuffonic acid

6- (2- benzo(d] i soxazot - 3-yl - oct giydNo- pyri do[ 1, 2-

a] pyrazi n-7-yl nmet hyoxy) - pyri dif-2-yl net hyl ester; 25 (7R,

9aS) -trans-5-(2-Benzo[ d]i soxaz¢l - 3-yl -oct ahydr o- pyri do[ 1, 2-a] pyrazi n-7-

N—0
15  or an {R) or (S) enantiomer thereof, or the ¢is or trans isomer thereof,

wherein X is oxygen or NR, wherein R is hydrogen or (C,-Cg)alkyl;
R' and R? are each independently hydrogen, halogen, or a (C+-Cs )alkyl, (Cy-
Ceolalkoxy or a (Cy-Cgalkoxy (Ci-Celalkyl group, any one of which groups may be

unsubstituted or substituted with one or more halogens; and

0

Zis———ICl——R7 . —CH;—R® or -CH,0—S—R’

O
wherein R” is hydrogen or (C+-Cs)alkoxy; R® is hydrogen, hydroxy, or (C+-Cs)alkoxy; and R® is
(C1-Cg)alkyl.

20



yl met hoxy) - pyri di ne- 2-carboxylic acid nmethyl ester; (7R
9aS)-trans-(5-(2-Benzo[ d]i soxazol - 3-yl - oct ahydr o- pyri do(1, 2-a] pyrazi n-7-

yl met hoxy) - pyri di n-2-yl)-methanol; and (7R, 9aS)-trans-Methanesul fonic acid
5- (2-benzo(d]i soxazol - 3-yl - oct ahydro- 30

pyrido(1, 2-a] pyrazin-7-yl net hoxy) - pyridin-2-ylnethyl ester. 13. A

phar maceuti cal conposition conprising thg. conpound of any of Clains 1 to 10
or a pharmaceutically acceptable salt thereof; and a pharmaceutically
acceptable carrier. 14. Use of a conpound according to any of clains 1 to
10, or a pharmaceutically 35 acceptable salt thereof, in the manufacture of
a medi canent for tri@ati Abe enmpowend aing¥aén demhereib saitheormusd is \ssibaen fins e der s
conpri si ng adnywisdosdisgtifgeft 0 a manmal in need of such treatnment. -85- 15. Use

of a conpound accorggng to cl ceutically
accept abl e salt tFe?ﬂéof |nggg)ﬁtmgéegz%hgm#é&g'fgﬁwﬁ EP'Q‘:?{?B]B‘F "rﬁatl ng a
di sorder or cHAEPPYIFIFeline agid meRHEres el ect ed from schi zophr eni a,

schi zophrenff or m di&dr der, 9aSktrans& &fFenmidisesazdi-3syboaahydro-pheibel s 2-almadzindi- sor der ;
subst ance- i ndugreth@gypghmi-3-a)-wltsasider, 5 personality di sor der of the paranoid

type, personality d(l,§0r g%)gg);s-l&l&%nésﬁlm Oi gcit} ypae(Z-er%nfe 50 azol ?aF\ d hObI as,

obsessi ve- conpul si ve 'di |ze "BR

di sorder, noveREA - ARIRGATS ISty G} Pﬁi"ﬂb’zﬂﬁ‘ﬁW’ﬁﬁ?’on s di sease, dyskl ne5| a
associ ated with ddpRieddraagidethaesutfdnizragip §-[2-@dadc-vepaaidlisoxeiot Belpetahydest | ess | eg

syndrone, doSopygied s2-a1pyRsn SjifdhoxA Byrdinymatnprasieiner eof a defi ci ency in
cogni tion, denenti r mood g t%r.ﬂg-?sse gihsogézgl%fy? chahydro Pyrlg Q]'Jya%ﬁi 7anX| ety or

psychotic disorders |nclud|n sorganlzed
catat oni c, undYFRPErRYTidRepar B?W"Craégl"lﬁlﬁéllem?’ype schi zophr eni f or m di sor der;
schi zoaf fecti ve di dgtder offaSkendée2Benoididoxdzydeyl-ontahydie pyiegt, B]sraze-1t y pe;

del usi onal di s@metRdxy)-pyffE ittandinduced by al cohol arrphet am ne, cannabi s,

i hak | , I
G sorder of*the parZNerd f@i@é*&f’w‘%g*zgﬂﬁP*afé? S P R G pREE 2o ¢

type, agor aphoﬁ?'@eth%i‘yb%%'l }d“?i'l‘?dﬁi a; social phobi a post-traumatic stress
di sorder; acute st r(@Rsoabh)-sosad2-5-Fohemwexzal]iscdepaadipngahgdro-pfrids[1, 2blppiol- |

grmheéI ani ne, cvlqlaqgtnsmtpym{e%amoﬂr@daefaﬁfhwe&t@fl opi ate, nicotine ?Ed f
enzodi azepi nes a i on m eof, a
deficiency in cogni %I ‘on, a%ﬁ ‘???rgsse ﬁ@?"x?fﬂlg%"?aﬁy%%@"’gﬂpé“r%?yéaz'"?ggn| tive
aspects; de&fi cY'@?fB‘i}W)rPM”CPF@rﬁFPSP°XV|'°rﬂC'éF‘le@t‘les‘efor | earning and logic ability, in
a parti cuI ar 20 indrri dual redspéis-6 @-Heazopilidoedazoli 3ntbotanghicipysidofd Ililbymaztnhe same
general age pogHgtﬁgxhcwmd,,{gﬁqﬁﬂaga in any particular indi vi dual '
functioning in one Ve asp ate ve
decline; dementi a, (% z‘%g] %@8%"83”@'5585” %@{bﬂm@%@ﬁ?@ Y g%{"5° *%cohol i ¢
denentia or ot Nexrazmorwgetwwawe@n 2uimetyl eden denenti a associated with
intracrani as tunor 7RI cer esas)tans-5-@uBERzo|d]iShRATOIEyi-BctamPB O Byriad] B2l a]rdzin-7-
Huntington's djRQASG-fHidife@ Byl midlhiigase, or AlDS-rel ated

(7R, 9aS)-trans-[5-(2-Benzo[d]isoxazol-3-yl-octahydro-pyrido{1,2-alpyrazin-7-

ylmethoxy)-pyridin-2-yl)-methanol; and
(7R,  9aS)-trans-Methanesulfonic  acid  5-(2-benzo[d]isoxazol-3-yl-octahydro-
30  pyridof1,2-a]pyrazin-7-yimethoxy)-pyridin-2-ylmethyl ester.

13. A pharmaceutical composition comprising the compound of any of Claims 1
to 10 or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

14. Use of a compound according to any of claims 1 to 10, or a pharmaceutically

35  acceptable salt thereof, in the manufacture of a medicament for treating one or more central
nervous system disorders comprising administering to a mammal in need of such treatment.



25 dementia; Al zheimer's related denmentia; delirium amestic disorder;
post-traumatic stress disorder; nmental retardation; a |earning disorder,
for exanpl e readi ng disorder, mathematics disorder, or a disorder of
witten expression; attention-deficitlhyperactivity disorder; nood

di sorders or nood epi sodes; major depressive episode of the mld, noderate
or severe type, a manic or m xed nood gpi sode, a hypomani ¢ nood epi sode; a
depressive episode with 30 atypical features; a depressive episode with

mel anchol ic features; a depressive episode with catatonic features; a nood
epi sode with postpartum onset; post-stroke depression; major depre55| ve

di sorder; dysthym d35di sH?Q:RSPWmﬁ°lﬂ\ﬁ$‘ra°@é¥nﬂé%§w\9é°'m%btpd@-r°fap*l'aemﬁswlual
dysphoric di saxeptble 203tierdds )ic et mautieme e 3i velidinedigiareattly £ aisdrdpAr eni a; a

maj or depr essi é’oﬁduﬁynsq}r d&rmamegé.émes% ogbheomxﬁh%ﬁ. mbrﬁf%ﬂe&sordgﬁl usi onal
di sorder or schi i sor

Z0 5
bi pol ar 11 di ssbk' ect"é?ndia&?ﬁrr o?aﬁ?'ﬁ'?aé %ﬁ°§d§?'d§‘1h5ta??§7ﬁ‘§'f’¥gn§?yﬂ}?“c #8BPessi on:
depressi on $n eesieedly dsatdeeeittte painoddwsi eamsohaiity Pligoikdemes dire schigeid fveetpanic

post nyocar di al disordaf, aphbias) PbskefieaSBpublve disdiasry 1360 Ndordsi/TRérerifidel Cand@pr €SS on,
depression in a.%fr&F trhdvEmdiP BBSHders %ﬁav.rla nftfgloh€ ﬂ@&@eﬂlﬂ.%@.a Jé?dc%d pr essi on,

singl e epi sode r ression uced
depr essi on, %Ppﬁrﬁugef agﬁﬁft&ﬁﬁp&gzﬁp‘@?’é‘lsd'ﬁegg|'?T°‘ﬂ?sé legiryisrone, d'%rs(fafﬂ@"smg
personality d| &0r Yeptom theeenks deficieney imeaghitian; dementiagtniond)dishirdecianie prisodesio? exi a
nervosa ando bumma afd@dty QB psyBRS idisytderS | intikiiRg dARiBGPAGRS, ofTitig Phdmid, pai n,

menory di Sor deggyaResr QBLLCUAJ}QHﬁ\%gd oP"?%sI%hQSRHé S%%ﬂrehﬁfrﬁj'&{s%rde

dyski nesi as, en oerine drsord aem a, vaso vasospasm
in the cerebr afohgedetyeafitrder ofcths Q%E‘YF%FV%%P%IW 4epressive R ﬂF'é%‘t"P‘rf’éﬁ”df’ act

di sorders i nvesyshosigindérash §e gicohal. aoplielaming, eanchbisecaceitd, dallucineggest int@antsy npt ons  of
schi zophr eni a, oG] & phenBycRdiRNSrdobkRly d&yras}ro@meparsﬂomrtwaia%@o@wdgdadm stress

[ noont | nenge.  FUH Sirk8a SoY ARAE: o Wkl Blobls! SR s SLERLAIRO e, ! ©

i npot ence, ‘cancer par oXysna
hemi cr ani a andd'?Péd&HéELﬁ%s‘Eéss‘Bﬁdéf ége"vﬁat Jependencigs: dor E&P%@H‘B’Feéa"l"ﬁ %Pcﬂ‘ﬁ'rrral

heroin, phenobarbital, opiate, nicotine and benzodiazepines addiction; disorders comprising,
as a symptom thereof, a deficiency in cognition, a subnormal functioning in one or more
cognitive aspects; deficiency in memory, intellect, or learning and logic ability, in a particular
20  individual retative to other individuals within the same general age population; reduction in
any particular individual's functioning in one or more cognitive aspects, age-related cognitive
decline; dementia, Alzheimer's disease, multi-infarct dementia, alcoholic dementia or other
drug-related dementia, dementia associated with intracranial tumors or cerebral trauma,
dementia associated with Huntington's disease or Parkinson's disease, or AlDS-related
25 dementia; Alzheimer's related dementia; delirium; amnestic disorder; post-traumatic stress
disorder; mental retardation; a learning disorder, for example reading disorder, mathematics
disorder, or a disorder of written expression; attention-deficitthyperactivity disorder, mood
disorders or mood episodes; major depressive episode of the mild, moderate or severe type,
a manic or mixed mood episode, a hypomanic mood episode; a depressive episode with
30  atypical features; a depressive episode with melancholic features; a depressive episode with
catatonic features; a mood episode with postpartum onset; post-stroke depression; major
depressive disorder; dysthymic disorder; minor depressive disorder; premenstrual dysphoric
disorder; post-psychotic depressive disorder of schizophrenia; a major depressive disorder
superimposed on a psycholic disorder; delusional disorder or schizophrenia; a bipalar
35 disorder, bipolar | disorder, bipolar 11 disorder, and cyclothymic disorder, hypertension,
depression; depression in cancer patients, depression in Parkinson's patients, postmyocardial
infarction depression, subsyndromal symptomatic depression, depression in infertile women,
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-86-

pediatric depression, major depression, single episode depression, recurrent depression,
child abuse induced depression, and post partum depression, simple phobias, avoidant
personality disorder, premature ejaculation, eating disorders; anorexia nervosa and bulimia
nervosa, obesity, cluster headache, migraine, pain, memory disorders; neuroleptic-induced
parkinsonism and tardive dyskinesias, endocrine disorders; hyperprolactinaemia, vasospasm,
vasospasm in the cerebral vasculature, cerebellar ataxia, gastrointestinal tract disorders
involving changes in motility and secretion, negative symptoms of schizophrenia, mania,
premenstrual syndrome, fibromyalgia syndrome, stress incontinence, Tourette’s syndrome,
trichotillomania, kleptomania, male impotence, cancer; small celt Jung carcinoma, chronic
paroxysmal hemicrania and headache associated with vascular disorders in a mammal.



