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2. 7- SUBSTI TUTED OCTAHYDRO: PYRROLQ 1. 2- Al PYRAZI NE
DERI VATI VES The present Invention relates to novel

phar macol ogi cally active 2,7-substitutedl :

" octahydro-1H pyrrol o[ 1, 2-al pyrazi ne derivatives, their acid addition salts,
and certain precursors thereto. The conmpounds of this invention are

| i ganda for dopam ne receptor 10 subtypes, especially the dopam ne D4

eeent ot o BB ORC WY ARSIV RGN B o 1

\>

| nventi on Mol ecul ar_ bi ol ogi cal _techni ques have reveal ed the
exi stence of several subtypes CONPROLe PROKGRAMSceptor. The dopani ne
D, receptor subtype has been shown to occur 15 in the |east two discrete
fornms. Two forns of the D2 receptor subtype, and at |east one form of
the Dierr] receptor subtype, have al so been di scovered. Mre recently, the
D4 (Van Tol et al., Nature (London), 1991, 350, 610) and D err]
(Sunahara et al., Natur , IPOTHEIN VI

ﬂ)TIQEpt or subtypes
have been descri bed. e present invention,
bei ng |igands for dopam ne receptor 20 subtypes, especially the dopam ne

Derr] receptor, ar I di b - US e revention
of disorders of théﬂaggﬁ%ﬁsgheg X’?gﬁ\dﬁ fefa.q‘.ey];% éﬁéﬂsﬁbﬁ{e&mqéﬁlﬁt ors are
nore prevalent.ip th rai,ns of sghi zophy{.gni c pati ents (See . et al.
Nat ure, 1993, éﬁgegr@j;fa Hopn o0 Wﬁ'&eﬂhﬁ%m%.ak@ﬁﬁﬂf{ﬂ@‘mpﬁqreceptor
ant agoni sts are useful for, the treatnent of psychotic disorders, such as 25
schi zophreni a, vsaﬁu:i t%ugsddammnarfagaeugsp%ﬁéd]ns@mr on, being |igands
for dopam ne receptor subtypes, especially the dopam ne Derr]
receptor, are accodni agipeaific use of theiamplifier sachas karagkeventi on of
psychotic disorders, especially affective psychosis, schi zophr eni a,
and schi zoaf f e@txhu@eﬂimt? darfous effects includifignan edimeine ar soepdor s

control a great nunber of pharmacol ogi cal events 30 and, on the other

hand, not all ﬁ&dw?ﬁgﬁm& oy aaeadio bie}#qirrﬁly sicle’sd &musiadssdiundt y

t hat conpounds that ac t he dopam ne D[ receptor nmay exert a w de
range of ' éﬁéla hCi € 1 i EBA@IP : kar#3134/ 10162
(publ i shed I\/aysi ) 18@)&;1%%%3)&@11 pu |hsfheerd %;’hfl, I 1994)
report that do j i ga i apdly ntion
656 di sor dpuEgrents 3 Bitialh fResshie pblfERt PR EBHHR SRBRAET (D
Par ki nson' s . dj sepse, tardivg dyskinesi and extrapyram dal
side-effects alBQBARTED JRFOve 3Em0kphiens of thé Perfdimaitend SUBSTI TUTE
SHEET ( RULE 26) . . WD 97/ 23482 _ _ >
PCT/ | B96/ 01192 Situation. '_ -2-.
treatment by conventional neurol eptic agents, neuroleptic malignant
syndrone, and Reefeoriong to FIGy fotah ebaventionali echo effestor ¢ such as
hyper pr ol acti naem a and anenor r hoea. Upper

gastr oi nt est i ndri¢fipadesmwibed.t The ebhoi effectorchae aufrdmt operationr ol of the
5 dopam ne system The conpounds according to the present invention may

thus be of paifed whicheoptairantheee @ialsoll! 122andn13 $or Grjuseiny ast i nal

di sorders, and'the facilitation of gastric enptying.

Dependence- i ndig t,?ﬁﬁ{]thaz rggé&t ahd APb8Ko qggeprﬁéﬁﬁtg%gig}gﬁh?% 2B

shown to interact pam ne system nmgoun

count eracti ng t Ny toy l i wth
the present i nég?#g#ﬁn%%ﬁg an eﬁgkygtgir gghg{@l@%ﬁggﬁgg?%ﬁfﬁﬁé%nu on
. ¢ e . _
Dopar ne. 1 o kndRrHeseoBasmetehaf he, AEBS FHiRe, thPGERsalARe.tie has been
shown to exert diJatory effect gn t renal ,vascul ar, bed. .This inplies
that the 15 c6fBeUJSYe oé@a@r%sﬁﬁmﬁ integrated dactheial in
control ling vagcul ar bl ood, flow. The | ocal i zati on of
dopam ne recepﬂfai‘aﬁmmphfhﬂ‘ orthe liker | ar ge vessels has been not ed.
Thi s suggests a rolﬁ‘uL&; dopam %%:ﬁag&%)r | i gands in control Ililng
cardi ovascul ar funclFurtherialseun dctor aandtegrated mmtwothenuscl e
contractility or 20 by nodul ating the secretion of vasoactive substances.
The conpounds according to the present invention may therefore be of
assi stance in the prevention and/ or treatnent of such conditions as
hypert ensi on and congestive heart failure. The presence of D4
receptor nRNA in nouse retina has been noted (Cohen, et al. Proc.
Nat. Acad-Sci., 1992, 89, 12093), suggesting that dopam ne and D4 25

. o o




WO 97/ 23482

- PCT/1B96/ 01192 ' - 3- [err]
5 Nakanmura, et al. (Jpn. Pat. Appl. JP05097819 A2 930420,
' publlshed April 20. 1993) descri be derivatives and anal ogs of conpound
~II'l which are antagonists of pl atel 8t activating factor (PAF) for the
treatnment of asthma and cardi ovascul ar di seases. 10
[err] Sunmary of the Invention
This invention relates to a conpound of fornula I 20 [err] wherein
25 Rlerr] is phenyl, naphthyl, benzoxazol onyl, indolyl, indolonyl,
benzi m dazol yl ka.ra,okeqamp]hﬁér 1ﬁla:&d1t1mrt2pf,hlé yichot éffector. Thiezesnndny! .
oxazol yl, benzoxazolyl; Rlerr] is Hor (Cferr]-Clerr])alkyl;
Rlerr] is phen PfF i Efsteny!
Rlerr] is H or)ﬁeldeér!rfétg[%h o?léi‘tf@dibgyh céﬂtrﬂlﬂﬁg[g aﬁa’]rl ﬂlas/ H Ore”é‘. '
(Cerr]-derr] r and R3 may
be i ndependent | a P(()iniaiFd HHW&{’%UB%@#H{QQR (l)l%ti(’?]four

subst et s | RgEhERETT] odohabed bf o V1P program i "Rifdd 1472

consisting of fluoro, chlo rono, i,0do,,cyano,,nitro, thjocyano,
~SRerr], - SOR@eMsPr to moél(%y %sgp.npeﬁp]d pesdosm (withy sit uatlon ‘of -
-(derr]- C[err] al koxy, -NR[err]Rerr], -NR[err]COQ[err] CO\IR[err]R[err]
phenyl , - enr.] Thi avork meg be donducterd witjally at t

(C[err] C[err])alkyl substituted with one to six hal ogens, -

(C3- C6) cycl oal lipktaldatiow. Howevergtifidhe; amiplifier is replaced, the &dit SO err],
NR{err], C=O CH(OH), CHR[err],

[err] work miiké B dbﬂér a§a,m Even worse, iftthé sdund field:

all stereoisomers thereof; or a phar naceut i cal |y acceptable salt
t her eof . 0

conmpounds of f gﬁrﬁﬁmr s%ﬁeé‘%. Phﬂa.lﬂ?yo‘éftcoﬁtfbgpwgi eny?b nah%t hyI

whr oin R orr] g ﬁbﬁé& @2%@%&@%?%%&9%% PR o ce

15 substltuents |n pe ntly ,sel ect ed fromthe group consisting of
fluoro, chloro® %e E&oﬁ’é % ay -NR[err]Rerr],
-(C[err]-C[err])aIkoxy - COOR4, CO\IR[err]R[err] (C[err] Cferr])al kyl, -
(dJerr]-Cerr])al kyl subst t
-(derr]-Cerr])cycloal kyLMqT %ESI&\}(VEN
Rlerr] is Hor CHerr]; 20 Xis 0, C=O CHOH - O)O or CHerr];
mis O orl; nis 0 or 1; or

phar maceut i cal | y achepatedeabave, thereariventional echo effectlmr andt the aspect,
this invention relates to conpounds of forrmula | wherein 25

Rlerr] is phengousid fiebdteffedtor afeenpl designed in taking Beeouhticf
substituted or unsubstituted phenyl, pyridinyl, or pyr| m di nyl ;

Xis O -C(=0 %?ﬂgr aptll €hkpecified users, thereb siffefia ggﬁ?ﬁﬂ ].'%6&' y

accept abl e salt r eof I n andbt her as IS invention

;e! Sat gs to Con%mﬁﬂiyféﬂimo%bh%%& iBit39] setting. IR idw 6Fthk

drawbacks of the prior art, an object of the invention is to .
provide an effector exhibiting improved operability for many
and unspecified users, when applied to a karaoke amplifier or
the like. |

According to the invention, in an effector operative
according to a selected program for creating an effect

simulative of a sound field in matching with a room situation
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PCT/ | B96/ 01192 - 5-

mls 0; - L nis 1; or a pharmaceutically acceptabl e
salt thereof. I n anot her aspect, this invention relates to
conpounds of fornmula | wherein 5 3 R isH Xis QO
mis 1; nis Q or a pharmaceutically acceptabl e
salt thereof: 10 I n anot her aspect, this invention relates to
conpounds of formula |I wherein R is H Xis
-C(=0 0O mis O; nis 0; or 15 a

phar maceuti cal liyndee aphivh ehéaéffedtberle%laced a Pr%ram kelezbirigier aspect,
this invention relates to conpounds of formula erein

Rlerr] is fl Uors%’]]%f%us eb{rilsﬁew?ﬂafnoxﬁ,; g%éig%ﬁﬁi‘éﬂﬁmngc% lurgpgys% err]

is chloropyridi

oo eonds of  dTagtams N aRgY 4eh BRtlotal s seRof Hpf ot fud,
o urophenyl. 00 SRANIEER OF o sttuakionsohits desiaaiife Ridans dimy

I n anot her aspect, thls i pvention relates to conpaqu of forpul a I wher ei n
25 Rperdesignat mguuaoéﬁ@mﬁ tyme of e paun He@i a%ﬁenw

R3.is chloropyridinyl; or a pharmaceutical ly accept abl e salt

t her eof . designating means for stesignating a desired ityper of at EsomD
conpounds of formula | wherein Rl err] is fluorophenyl,

di f 1 urophenyl , situstionghedseledting means for ddlectih IénélpngBmlfn‘bﬂl nyl;

or a pharmaceutically acceptable salt ther eof .

{/\?) gg?tz gzgzas Pafe mdthdryiRansCacédingsté ot thesdedighated! fype Wherein

PCT/1B96/ 01192 the spund field and the designated type pf the room

Rlerr] is quorop eny cyano R[err]

ther oot ¢ situatiBh, Jnaﬁh{sﬁgrveyéb‘?ec%%@ﬁ”ﬁﬁﬁﬁhtﬁﬁ %‘ﬁg-ﬁ@?é%@@?e o

conmpounds of fornmula | wherein

ro henyl ,
o o heny! | TOEr AR A6 piepared correspondiagiyitol Sob IQIIVoERS HPESnyl : or
a phar maceut i cal I accept ereof . I n anot her aspect,
this invention of U@dagQﬁﬁ)a]h‘d 53 S ofthesropm situations.

Rlerr] is 5-chloro- pyr|d|n 2-yl-; or a pharmaceutically

accept abl e sal tThase grograms are preset |by factoryr Fhpatser cam createrd i on

rel ates to conpounds of fornula I wherein . R3 is

5-f1 uor o- pyri mdtsirétl youndfield in taking aceowhtiofeme wictaal irpomacept abl e
salt thereof. I n anot her aspect this invention relates to *
conpounds of f itihfionh Withieat médification of tReipr oro-pyridin-2-yl -

or a pharmaceutically acceptable salt "t hereof. I'n

anot her aspect, this invention relates to conpounds of forrrul al wherein
accept abI e sal t t her T

relates to conpounds of formula | wherein R3 IS

5-chl oro-pyridin-2 ; 40r . _a pharimaceyticall cceptabl e salt
Uher-eof T“fG Anshaws fromt yiew of A VATt YE Kardpkecs 1 o -
conpounds of fornu wherel n R3 is

5-f | uor o- pyri madp. or 25 a pharnmaceutical ly acceptable
salt thereof. r rred corrp unds of the i nyention are:

(7s 8aS) - 7- (4-f1 uorBMer?oJ@zamrbkqofq diagramgHg \w;glaam enb of ane, 7, 8, 8

oct ahydr o- pérrol o[1 ,2-al pyrazine;

(7s 8as) - 7- ( 3, edhio effectyh emsbajledein the kgfnalte amyplifierli n- 2-yl)- 30

1,2,3.4,6,7, 8, 8a-octahydro-pyrrol o[ 1, 2-al pyrazi ne;

(7S, 8aS) - 7- ( 3- cyan@I@nWyhmmIpla,n(ﬁxewlofrwmiabt:bupldd)tolthe echo
,2,3,4,6,7, 8, 8a- oct ahydro-pyrrol o[ 1 , 2-a] pyrazi ne; WO

PCT/ 1 B96/ 01192 -7-

(7S, 8as) - 7- ( 4- cyanqeRgn Xy FRaAblk-diagrahl shoWitipdh Corréspondence

,2,3,4,6,7,8, 8a-



oct ahydro-pyrrol o[ 1 , 2-a] pyr azi ne;

(7S, 8aS)-7-(4-fluorobenzyl)oxy-2-(5-chloropyridin-2-y1)-1 ,2,3,4,6,7,8, 8a-
oct ahydro-pyrrolo[ 1l , 2-al pyrazine; 5 _
(7S,8aS)-2-(5-chloropyridin-2-yl)-1,2,3,4,6, 7,8, a-octahydro-pyrrol o[ 1. 2-
a] pyrazin-7-yl benzoat e; : 4

(7S, 8aS)-7-(4-fluorophenoxy) net hyl -2-(5-fluoropyrimdin-2-yl)-1
,2,3,4,6,7, 8, 8a- oct ahydr o-pyrrol o[ | , 2-a] pyrazi ne;

(7S, 8aS)-7-(3,5-difluorophenaxy) net hyl - 2- (5-fl uoropyrimdin-2yl)- 10 1
,2,3,4,6,7, 8, 8a-octahydro-pyrrol o[l ,2-a]pyrazine;

(7S, 8aS) - 7- ( 3- dyetvoddie o svaleoh Yhe diad-ddd & eaige of dideldyyiime 1
,2,3,4,6,7.8, 8a-octahydro-pyrrol o[ |, 2-a] pyrazi ne;

(7S, 8aS) - 7- (4- YRR xy) met hyl - 2- (5-fl uoropyri m di n-2-yl ) -
1,2,3,4,6,7,8, -octgﬁggro-pyrrolo[l , 2-al pyrazine; 1

5
(75,8a8) - 7- (411 vorpfienayly gxve e Sat LyALaPH Ml e bkachehidn ® © 7 & 52

ocf ahydr o- pyrrol of | ] PYT -
(758892 (5 ety b sVsiheDea meovided in”the schio effecfer. 2 4" o PYrr ot ol 2

,(78, 8aS) - 7- (3- cyanahenzyl ) oxy-2- (5-f]J uqropyrimdin-2-yl)-1 ,2,3,4,6,7,8, 8a-
20  oct ahydr o- pyr rEI@[.ﬁ 1s a] gshemphic diagramshowing aperation dofya

acceptabl e salts thereof. . This invention also relates to a
met hod for treaound deldreffectaminstaleddin thefkaraoke ameplifierr i ne system
in a manmal, including a human, conprising admnistering to sai d

mammal an anount of FEGe¢Ghehowd adeontiview of ainhopetation papldrofegeutical |y

25 acceptable salt thereof, that is effective in treating or preventing

such disorder. conventional echéléffedti¢ention also relates to a nethod for
treating or preventing psychotic di sorders such as affective

psychosi s, schi zoprpcg%ibes isaagstggl%ﬁfg eﬁé}%yﬁ%gféﬂ gﬁf)ﬁih an a mammal ,

i ncludi ng a human, risin m ni Sai d mamrmaP an anount

of a compound accerdi-ng t.o el aim 1 r phar maceut.i cal accgpt abl e sal t

t hereof, 30 tq{gﬁq%'gﬂgq%efit@g ?q{uf&efﬁlfinﬁﬁ‘%&a rH}F&RPhédsch %i sor der .
This invention.,al so,rel tegq)i(o a rrj; hod for treating or preventing novenent
di sorders such lﬁé’e@ﬂ‘@ag?‘? QANPHYETef f ect s from neurol eptic agents,

neur ol eptic i gnant syndrone, tardive dyskipesia, Qr Glles De La
Tourette's syndr onﬁé- % 1S an ﬁfush@bmez Ygram s)im\mng an ealt

PCT/ 1 B96/ 01192 . manmal , i ncl uding a human, conpri sing

adni ni'steri ng tapestiomefnprogramsount of a conpound according to
claim1l1, or a pharmaceutically acceptable salt thereof, that IS

effective in treatiFiGor(pisuchlockodimgiardi showiaig a simplified electhical

invention also relates to a nethod for treating or preventing novenent %5
di sorders such g3syFalikd Bf Uh acHbSERSSoR! Huntington's disease in a mamml,
including a human, conprising admnistering to said manmmal an anount of a
conpound according to claim1l, or a pharnaceutically acceptable salt
t hereof, that is g “3;9 g ' : G e
This invention al sg-rerates '

gastrointestinal disorders such as gastric acid secretion in a mammal,

i ncluding a nan risyng.adni,ni s ing.to.said. | an anopunt
of a- conpound rﬁﬁ%@@@gﬁ‘%’ %‘Bb?aémﬁnfs %ﬁgée dﬂgﬁﬂ%ﬁlﬁ fy acceptdbl e
salt thereof, that js effective in . eaj i ng. or entipg such

di sor der . éscribed 1h; Gonyngiie withs bhe dravings, Bl hsBoRE at r eat ng
or preventing 15 gastrointestinal, disorders such as enmesis in a manmmal,

i ncl udi ng a hufrent view of amoperatioadpanel vframdnventivedkagaoks an anount
of a compound according to - claim1l1, or a pharnmaceutically acceptable
salt thereof, tdmiplifierefNemelye the invemtion isapplied tor the karagkeuch

di sorder. This invention also'relates to a nethod for treating

or preventing cliaplifir whichdbnpartscialesired echonefect ¢6 Hlivebsicence abuse

in a manmal , including a hunman, conprising admnistering to said

manmel  an anoungeRh] i’n?ﬁﬁﬁ&l‘ FFoRE E¥itFshbhéne whilentkiig the'véice

phar maceuti cal |l y"acceptabl e salt thereof, that 1s effective in treating or
preventing suchygdi ) : fSal i relates to a
met hod for tr eraétlgir%épgﬁ%%raé\%ﬁ }c% S\?f}l?c%%ggﬁa‘alngf%gf bfégééﬁ%ascul ar

di sorders such as congestive heart failure and hypertension in a

manmmal , | ncluding a human, conprising admnistering to said mamal an
anount of a conmpound according to claim1l, or a pharmaceutically
acceptabl e salt thereof, that is effective in treating or preventing

such pli sorder. Thi s i nventi on al SO rel at es to a net _hod f or

. T R 1 N ”~ o



io This invention also relates to a pharnmaceutical conposition
for treating or preventing psychotic disorders such as affective
psychosi s, schi zophrenia, and schi zoaffective disorders in a mamal ,
i ncluding a human, conprising adm nistering to said mammal an anount
of a conpound according to claim1, or ad pharmaceutically acceptabl e
. salt thereof, that is effective in treating or preventing 15 such

. di sorder. This invention also relates to a pharnaceutica

. conposition for treating or preventi ng novenent disorders such as

- extrapyram dal side effects from neuroleptic agents, neuroleptic

mal i gnant Syndraﬁtfﬁbmp%iﬁhl(&ﬂgkﬁalﬂ& afed frden! a8 Sex¥erhal source idlehke’ s

| syndronme in a manmal ; including a human, conprising adm nistering to 20

sai d mammal an Zieyieal dislE WHPYTRACARANRICH Tuftiéicieatls 4 sound

pharmaceutical ly acceptabl e sa er eof, IS effective I'n
treating or pr ti i sorder. . . .S Lpavention al so
refates to a pﬁi‘gﬁa}f‘fﬂgﬂ?g‘érpgéﬁs@ésﬁiad‘hdlpfp?‘?lg‘gtait@g%ﬁhépe' preventing
movenment di sorder sdguc as_Par ki']n n's disease oi. Hunt i ngt.on' s di,sease

in a mamal, incl uddSFROWDA, E%ﬁ%i QB AVIODPAREL 18 provddgdmal an
25 anount of a, OEEFI)lO nd acgording to claim1l1, or phar maceut i cal Ié
accept abl e sal twith knohserdlials #dy 42:and; 43¢ i , anisey israllewednt i ng
such di sorder. This invention also relates to a pharnaceuti cal
conposi tion forto operate the dial 41 goeadjustnan gchio leveleSTheadiadi4Disier s
such as gastric acid secretion in a manmal, i ncl udi ng a human,

conpri si ng admgpatatednto isepazatelyeadiistea tome voliwheioB@he Hoanmicd
according to claim1l1, or a pharmaceutically acceptable salt thereof, that

s ef f ectfryfn itﬁelt ﬁﬁéi‘d')}?gogé. TEYSRbsHer dvan49iisBPerated to

This invention also rel ates pharmaceut i cal conposition for treating or
preventing gastyfi i i such as enesis in a mamal, including
P (s Bk tolal t8hs ¥elhie:

PCT/ 1 B96/ 00192 0

. . -10-
human, conpri si ng &rGhFrPg*l@]rhﬁtj N IE%FGHMG%% %m 8EPupR %%rrpound
according to claiml,.or a pharpaceut|gal cceptahl e sal.t thegeof, that
is effective i ﬁonrpalnm&axmﬁg@@&ﬂqaseééﬁrﬁhé fobaclestdngquatious effects  Th s
invention also relates to a_pharmaceuytical conposition for treating or 5

preventing chefuch aamyecal effactandapeauadcfield effecthFack ofdhee in a

mammal , including a hunman, conprising admnistering to said mammal an
amount of bu ttomsod 50458 asdormed of | lalfitranspareptplastieut i cal |y
acceptabl e salt thereof, that is effective in treating or preventing

such di sorder. material. As will bei destribed laten ésilnbasttbn & lightedceuti cal

conposition for treating or 10 preventing vascular and cardi ovascul ar *

di sorders such yag fpadsslecred até, sad ' Behted ﬁ%@énfﬂpﬁrﬁgﬁséélécﬁéﬂ a

;
manmal , i ncluding a human, conprising admnistefing to sal manmal an
anount of a co d I i 4
accept abl e sal {Qﬂ?ﬁé;,rg%)ﬁae %iﬁslﬁleékggmgveer ﬁlr??'ga i'%%&%ﬁlgggd\ﬁeé/nﬁan%esuch
di sorder. This i i 0 rel at es «5.Q [NE i cal
clo?rposi tion font(?aécg’f |wébﬁhwﬁé§v%h?%doﬁﬂ a?éd%%&)&gagdmﬁgg I mal ,
i ncl udi ng a human, conpr,.si . adm ni stering t i d mammal anount
of a congound c‘ES@OPB’pﬁ 4i£ ]Sl%éﬁ‘ﬁ'lb,’a &pe i)ox 16 lﬁ%‘a%iﬁézfayi%&PVﬁrﬂ:ept abl e
salt thereof, th%il is effective in treating or preventin such

su

di sor der . that thiesuser eanneth touch the has 46 In 3h@rﬁguw,t the

conposition for treating or 20 preventing sleep disorders in a mamal,
i ncl udi ng a hurcawer obips iopenedidor adjustinent operations&l'heraeaded box anount

p

of a conmpound according to claim1, or a pharmaceutical ly acceptabl e
salt thereof, 4étonsanid acdialed8 fot aejustingos delayetimeganother diah
di sorder. I n anot her aspect, this invention relates to

conpounds of f @Y dRallfusfing a repeat (reverberation time) and a com#fiddd
wherein 30 n“1s 0~or 1] - Yis CAor N

o3, o950 O TlsWAkeh 50. These dialsHdd $WiteR' &Y R6Pnddlfy 88hled, and VO
PCT/ 1 B96/ 01192 . . -11-

whi ch are usef (REFRiQREREE Aotkastiaterl, Another svteh S IR AR of For mil a
1. Preferred conpounds of formula IV, which are useful.
internedi ates for the preparation of conpounds of fornula 1, are:

(7S, 8aS) - 7- hydr oxynet hyl - 2- (5-chl oropyridin-2-yl)-1
,2,3,4,6,7,8,8a-octahydro- 5 pyrrol o[ 1, 2- al pyrazi ne.

(7S, 8aS) - 7- hydr oxynet hyl - 2- (5-fluoropyrimdin-2-yl)-1,2,3,4,6,7,8, 8a-

T T



is pyrrol o[ 1, 2- a] pyr azi ne. This invention also relates to

t he pharnmaceutically acceptable acid addition salts of conpounds of
the formula 1. The conpounds of fornmula | are basic in nature and are
capable of formng a wide variety of salts with various inorganic and
organic acids. The acids that may Be used to prepare pharmaceutically
acceptabl e acid 20 addition salts of those conpounds of fornula | are

t hose that formnon-toxic acid addition salts, i.e., salts containing
phar macol ogi cal | y accept abl e ani ons, such as the hydr ochl ori de,

hydr obrom de, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid
phosphate, i sopieRidedten sleftaside dPeheandlals Gt dey adjusthentaci d

citrate, tartrate, pant ot henate, bitartrate, asCorbate, succinate,

benzoat &, ol ut et & VSER AR 1 i BLHEAtET SghiiE ATRRy Ut Shilicel

benzenesul f onat e, afnd. p- t;0l uenesuk f onaf e. he term "ong or

ot o subet | tuosound SighAICHBIARI SPROLY,  half-tome, ox othemSebo 862,
nunber of substituents possib ezﬁéﬁed gﬂgﬁﬁe numher of_.avail abl e bondi ng
sites. 30 a standagd oFpatural key.q egyvarions| éffedsoarg ze t hat

certai n conbi nations of substituents may be_chenical |y unstabl e and
will avoid theintzoducedidiyotbe get keys. Al pewen swilich pRdsedisposedi ti ve
groups with well known protecting groups. WO 97/ 23482

PCT/ | B96/ 01192 under the switch group 51. A photo-receiver 53 is disposed12-

The term "al kyl", as used herein, unless otherw se indicated, includes

saturated rmnowe@r’ﬂh&whiaﬂ%g@@ﬁpr Sﬂifﬁi|1%chﬂgJaﬁtir&kﬂféd~rﬁ¥anC hed or
I Na : :

cyclic noi eties or co i ons thereof. he term

SIS 5 R A SR AL 2, L e
iterent onan . FSPREN R tp OO A LAt B orers
form o sorcer 4D e el ol Ol aE g oot sl 1o
facilitated bybe Sismléﬁﬁgfbﬂsﬂyi ﬁ’e!:?nd%fsﬁga Méwt]fércﬂéc ﬂéggﬁ) fffafl & ne

medi at ed neurotransm ssi_on. . . The conpounds in accordance with
the present i nuaderstandingof theninention. The grnenal echocefpetor subt ypes,
especi ally the dopami ne D4 receptor, within the body, are accordingly
of use in the trestsmerdigitalpsignabs iAm axiditi Foputsigmdl isheonverted byl s
system - _ It is generally accepted know edge that dopam ne
receptors are pfpdrfPréonwrter for athisdionswkile dm outpudnsigmlal iedy. For
exanpl e, altered functions of these receptors participate in the *
genesi s of psy i NS el €A% witd FIU: 10EHREY

sexual behavi o?pﬁgﬁgt%crlgﬂ}dapr ssure. 8 2. CAY 8o Tﬁ?s @venfi on provides

‘dopam ne |i gan?ﬁPhgasgggéfighp@&d mot%ﬁ? iflé’slfﬂt inal oﬁ]aﬁnzgéafer pir‘ﬁveﬂgi on

of disorders o am ne e I'nc ng Schi zophrenr a, usea,
Par ki nson' s di sease ar di ve. dyski nesias d extrapyy am gal  side- ects
nesoc! ated i t A oy alh EpRic B oS sARHE HerRibal o At Sl b e T
mal i gnant syndr one, d disorders qf hypothal anjc-pituitary function
such-as 25 h rﬁﬁiﬁﬁ?ﬁaﬂeﬁgﬁﬁﬁrﬁﬁéﬁ%a& stng'égpu tera as an Outll‘éper N
gastrointestinal tract notility is believed to _be under the control of the
dopani ne syst esigmaleof thprohus efiectonii Qn thet okhen baud, amaddadn are of
use in the prevention or treatnment of gastrointestinal disorders, and
the facilitati sesult ofitheiadder 14 isredyto@ debay unit 16. The delay
Dependence-i nduci ng agents such as cocai ne and anphet am ne have been

shown to inter aglit ig is composalrofa WAMandutirrndentaps) andf

count eracti ng ' this effect, including the conpounds in accordance with

the present in i 1y ; 7 :
R b 26?!&5,9& if'synchroniza¥fofl with & sampling clock to s

accordingl y of gghugeially Weif A67A 6P Phe i /el ] HACRERGBACRERY 2

dependence-

G 1 atory cf oo PURANE pifar iR dies8S e0iifed by O, W °

conpounds of the present invention are beneficial in controlling vascul ar

bl ood fl ow. The | ocalization of dopami ne receptor. nRNA in rat
heart and | arge vessels has been noted. This suggests a role for
dopami ne receptor ligands in controlling cardi ovascul ar function,

either by affecting cardiac and smooth muscle contractility or

o o o - o . N o o o

by



25  tons. CGeneral ly suitable conditions are found in the prior art.

| sol ation and purification of the products is acconplished by
~ standard procedures which are known to a chem st of ordinary skill.
. Particularly well-suited conditions are exenplified bel ow As '

- used herein, the expression "reaction in&rt solvent' refers to a sol vent
systemin which the conponents do not interact with starting material s,
reagents, 30 internediates of products in a manner which adversely affects
the yield of the desired - pr oduct . During any of the

foll owi ng synthetic sequences it may be necessary and/or desirable to
protect sensitigeguentiallyresd the ditaafteiVa Predltesiined! tife oncer ned.

PCT/ B196/ 01192 : s sl s -14-
This may be acﬁlmé(\a'/lév b;‘/-’h%%tﬁ)g aé%hlgglr\n\/%rilapieo(ri\ea yp(r)tc')tt 1elgtl r%t%lr%'}]‘g%? such as

t hose described & T. Q.8 Protegtive, & S,in ani ¢.

Cheni stry, Johﬁlgpi"gy‘]@}e deﬁ%ﬂ?r}%&w a “’fﬂﬁw @@%@u&?gﬂp_w&mhﬂ
Wits, Protective Goups,in Oganic .. Cheqistry, John Wl ey .& Sons, 1991.
5 The eXOFEEspoRd (0 stepmise diferantrdekpblimess QBeollthe tabseans a
nmoi ety whi.ch when coupled with a basic nitrogen will remain inert

whi | e ot her redgtselgctedr by a switehrl 2avhich. isThinked: to gefirgh diak{naty gr oup
may then be renoved under nmld ~conditions yielding the free anno
group. This i nehavm) sooms ¢omdett 8dasired detay dime. A delayesbsigualt ect i ng
groups: those which may be renoved by treatnment with strong 10 acid and

those whi ch magehstedbyesthd¥witeh ddeipfédback to another inpw@Tp! es of

nitrogen protecting groups renoved by strong acid are tert-

Cri ot iyl oi 171 SEFEHATAIND Sider L PhGRERCRMnultiplier 18, a gain of

T iy hich o SR ATy GBI By a,dscbtic dRECHIO SRR m L enar  on
grghenyl et E;lné gﬁgﬁew&%&ﬁaﬁf@ﬂgﬁﬁgﬁ%ﬁ“@ O@;ﬁ‘g%%c@f%%yl , and
Benzyl - Herminabaf/dimaddsr 1 tmadd Witk the sl signalr deeBlbs. 1 or

the preparation of 20 conpounds_ of formula 1. Conpounds of formula VIl
wherein n i s 0aamultiplier 18, & gain of which ds variably sentralhednby 2090,

27,2181). Conpounds of formula VII wherein nis 1 may be prepared
accordi ng to Sthérd dial Cavpshutendf thereby foithingHtireontput signal. may be
prepared according to Schene 2. Schenme | sunmmari zes net hods

suitable for prepar[hnﬁl@@raoeaﬁﬁﬁrﬁdtioﬂgﬂﬁweéﬁo effeétl%r,l-theosat@ﬁws of the

formulas V and VI wherein R err] is hydrogen or nethyl are known *

nd addi 1 onal CISLISHStAated b vy EhRRaPef thE BIAEFAS d o 65, B0 0
i T B S,
1 oy e ac Fafidion h o ffihun TS of ol oefoiiid e on
1, 4-di oxane lgopcﬁomm)ys@gn@fﬁgﬁ n‘énlsit ig, ttgﬁ’;y}"éf’% ij?i‘ %b% ?about (0

[err]C to about 100 [err]C, preferably from about 25 [err] C to_about
65 [err]C. Manyultipliercl§ amekthe adden 14aConsegnently, a magmituderefis?
PCT/ | B96/ 01192 -15-
particul arly hydgighed fetl to thieramplifiebd9ds varied) Flverefore uan rowtpytir i de
or di borane are preferred reduci ng agents. Conmpounds VII prepared by

this nethod levelrsf Bhenimdtiplibrab9 varied, wwerpthetighethes @ainsof the the

stereoi soners are separated by chronmat ographi c "net hods known to a

cher st of - or dinaltiphkr 19 is fixed. FurfiRAHMAIHABEPIS aBBuhfod g 090N MY

be used to prepar action of a base In ower al cohol

sol vent such a t I r ' . s amne: hase,
wherei n 1, 8-di aZbt c%?%ﬁkg?ﬁd%’@k}fé’ﬁ@g%gﬁﬁwv?’ﬁs é"bﬁfﬂlﬁ,‘h(ﬂf‘

di azbi cycl o[ 4. 3; 0] nop-p-gne_( r ferred bases,y at t epperat ure
from about %i@ee?ffge%o%mfgﬂgfﬁiﬁj’ Eéi‘%ﬂ@&ﬁ@“ﬁ%?%ﬁh&&%ﬁger ature
is fromabout 20 [err]C to about 60 10 C. Reduction of VIIl to I X may be
acconpl i shed by exposing a m xture of VII|l and a nobl e net al

catal yst, wherein palladiumis a preferred noble netal catalyst, wherein
the netal nmay be conveniently suspended on an inert solid support such as
char coal , in a solvent such as ethyl acetate or hexane or a m xture

Y . o . o, o o Y I a v




&ther such as tetrahydrofuran (THF), 1, 4-dioxane or 1, 2-dinethoxyethane at

a tenperature fromabout O [err]C to about 100 [err]C, preferably
f.rom about 25 [err]C to about WO 97/ 23482

PCT/ 1 B96/ 01192 - - 16-

65 [err] C. Many suitable reducing agents8are known, particularly hydrides
of al um num and boron, and lithium alum num hydride or diborane are
preferred reduci ng agents. Referring to Schenme 2, conpounds of
formula VI wherein nis 2 may be prepared from conpounds VI) where n

is 1 by first treating conpound VII (n=1) with 5 an alkyl- or

aryl-sulfonyl qofd $fie HHABBUE! 1918 ANb"RHIAC TRERBIE! thelleritd FonY!

chloride are preferre a-reactron 1ner re me

chl oride or h of or m, ane ferred Jat a eratyre f.rom about -10
[err]C to aboutlegﬁff’t%ilfc" ﬂtmiée}pi@ 18 Wég‘érfcvtfno%Em gﬁ?ﬁm&m ne base,
where triethyl .amne,or diisopiopyl ethyl amine ar . preferred.
Treatment of t HBeRERERS f&e«ﬁrﬁfhegg ognfiheze g an fnBerentrinterrelationa kal |
10 metal salt of cyanide, where potassiumcyanide is _preferred, in a

pol ar sol vent, ameng these parameters ofithe vepeatyyhe delaydime and thei de
(DVMBO) are preferred, at a tenperature fromabout 20 [err]C to about
100 [err]C, whachoblevelrr]C to 80 [err]Cis preferred, is a met-hod
that may be used to produce X. Conversion of nitrile X into al dehyde X nmay

be acconplished by Nbﬁﬁ;tidferﬁngowmm 2f tKei destiriptibar issgiver for Bef er ably
15 tetrahydrofuran (THF), with a hydride reduci ng agent, preferably

di i sobutyl " al urg i ' oy
01 SOPut a1 BNGimeny, 07 S Uy TRRCRHI L URMOR 1] C (0

Many reagents 0 ckn ehyd 0 cohgl where n

is 2 are known,™ ﬂﬁff% éfms?'bm%%gﬂ%nggé%te&cgﬁ%eah?%ﬁﬂym%ﬁ%ﬁ shed

Cyanobor onydr i 48 GrRALI APk REROs BRI SLaSP BRIt pEROR GRS

et hanol, at a enperature fromabout -10 [err] G to about 30 [err]C
ams

Schenme 3 summa@ BEE- H. Fe‘ﬁﬁrgﬁ%ﬁ'ﬂﬂjl-c DReceqIg onpounds

VI'1 wherein Xis 0, § NR4, (=00 C(=Q NR4 or CHR4. .

Referring to Ssusceeding stagesaregonisofednhy & conamon/microcemspupexinds of

25 the formula Rlerr]-(CHerr])mXH wherein Xis 0, S. NR4, =0 O or
C(=O NR4 to pr@ducAs shownXin thevigues, anrmeadiol mpuwt sigwakicfdd! noiety of
VIl into a |leaving group such as | ower - al kyl sul fonyl ester or

aryl sul fonyl eghgbugh hhterhnirel 20 €8 Ghe dnpue-terepindloskan. input  The
al kyl - or arylsul fonyl ester i's first prepared by the reaction of an alkyl-
or aryl sydqayiq &rﬂgdSn\é‘ih}ﬁ' naf bf 2 &ﬁﬁgﬁteéf&&elsf a

y 30 triethyla nare

trialkyl am ne, prefera mne, | attion inert solvent,

preferably net € l.ori r1.ch I t from
Sbout 10" or r PLbRRAEd RRUEE oB i aRfIRt J5le outpurfid B’ S IRELEHIAE,
formula R err]- rr] ) myXehwhgrei n, X is S, N =Q 0 eor
(C=O NR[err], ot gL OR e pfhgr Handy, o 2dded esplE o bhe, al

| h [ f I [ h [ 23482
EECtT?l Bg%f{)'ﬁg’z agfcfereﬁbisyfe?iogcl) ade a%; Itgﬁt 61. The delay uni%/\%IQZs/ 3 8_ 17-
al kali netal carbonate, preferably sodium carbonate or potassium carbonate,
and -t he gomposed ofr gmemany sudhras RAM, andvoperates pocardingacti on
inert solvent, preferably di et hyl formam de (DVF) or
di net hyl sul f oxitdeax Ridiyessatounteshie synchrohizatienowith a santplingo about

150 [err]C, preferably fromabout 50 [err]C to about 100 [err]c. 5
In the case wheledlk farisequentiallprriting datacefrthendsn torby ddapedpar ed

from VIl by conbi ning approxi mately equi nol ar quantities of -VIl, an al cohol
of formula : }IQ'L‘H a I l?aﬁ.l tH hosphi ne,
preferably tri pl)%g(ﬁ)[}splg[]osp |8rf1¥’ ahid mr(%}%l%ﬁﬁglgg I a Eg a‘z;(;;?iileig'?%%xyl at e,
preferably die z0di : % j s | &Ll vel | ar

et her sol vent %rgﬁgﬁgﬁéﬁéﬁﬁéﬁ% bg’%cklﬁ‘(%lgﬁégo@é?&g&/e}w

di met hoxyet hane at e [ at ur.e,f nrom about ergl C,to,about. 190 [err] C,
preferably from ﬂééﬂ%ﬁy \%g_\t[ @i rl}%f PP J(‘)'gittg'&{ %}gﬁp}]&éternnna(is

Conmpounds Xl | r.ei i §.C=0 y,be conveni enj | repared by

reacting VI1 wikRlx m@&y&&)&&’@?ﬁﬁqmw&seoéer%@& g{g{i@lgpﬁavmg
Rlerr](CHerr])nmC(=O Y. wherein Y is a halogen atom preferably
chloro, in a reaction inert solvent, preferably nethylene 15 <chloride or
chl orof orm acconpanied by a mld base, preferably triethylam ne, 4-

(di net hyl am no) pyri dine, or pyridine, at a tenperature from about -10
[err]C to about 35 [err]C. In another preferred nethod, conpound X |

o o o I o Y b1




WO 97/ 23482
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A nmet hod of preparing conpounds of formula Xl wherein Xis CHRerr] from
Vi i nvol ves conversion of the alcohol noiety of VII into a |eaving
group such as | ower- al kyl sul fonyl @&ster or arylsulfonyl ester as the
first step of a two-step process. The al kyl - or arylsulfonyl ester is
first prepared by the reaction of an alkyl- or arylsulfonyl 5 chl ori de
with VI1 in the presence of a trialkyl amine, preferably triethylamine, in
a reaction inert solvent, preferably nethylene chloride or chloroform

o o e fopise (R0 Hels) Vikg! | PhCr i gL i Secon
"l bgen atom  BRE °@Hﬂbgﬁ{cﬁrb& %omﬁsﬁdﬂ&‘%*éﬁi@aﬁ%%ﬁygzww e
Corvent, ' " ranfitplisation factimpms eath tackors GBIrGD ahat adder 63

1, 2-di met hoxyet hane, at a te er a- ture from about -100 [err]Cto
about 50 [err]@omputesabsumroﬁrﬂaiscmdsmh@} resulkts. sbbetsuwzamed ] C.
Compounds of fornula XII may be converted into corrpounds X'l by

conbi ni ng XI | weshltabyothe adkdex! 63 dsdedsto amather rinputs térirdimad: of ithle, -
preferably 15 palladiumon charcoal, in a polar solvent such as a | ower

al cohol , pref efaitiputatdesd 5. Furthef théalwhy dwitehl Jutpirtsctleraighydr ogen

gas at a pressure of about one to tvventy at nospherés and a

aggﬁter gtSU{ gr]r]r 6}&% E)ltﬁ?té er r r nat @ a&&@] ?Wﬁmve(g%nt |y
Catalyst, pro @ksrﬂrlafﬁaﬁgm@@%"%nfﬁr@ i ﬂmﬁ%hﬁ“‘i’sﬁsﬁﬁ’ such as

Mt ure of vat SYithd BRPLBHOS Th“eirﬁ‘ Uig rarufiis Feil Bk £5

[err]C to about 10 err]C pref,e yfro abqut 25 [e ]C to about 60
[err] C. %er af dﬁﬁ}‘lbelzrpﬁl,iﬁ r&d from conpounds
of forrmula Xl I usi ng rret hods Whl ch are directly anaI ogous to those
‘descri bed by Broogllstrminonesthe oicrocsmputersHi setsthe. gaimefactors” act i vat ed
formof Rerr]" means a chem cal derivative of R3 having the fornul a
[err] @DIH@EBPIand GF, and selects the output terminals

PCT/ 1B96/ 01192 -19-
wherein L is aTPAYTDOaadTHNEn thiesedtedyidiod geliatingl theefers to groups
whi ch may be repl aced by other groups uUnder suitab e conditions, and

i nclude, for e 50%%3 I Ifﬁq)\ﬂg fonyl
Activated forns Egmn%utelll" %bﬁ‘ﬁﬁ%%fﬂﬂ i%t? of e%ggﬁig{%@zrslb ng arr
el ectron w t hdr, ) ) ort ho-
or para pos t@%%?&g?é WAt et gippp o HaeHR 45 the didfe
activated form i S i deri %g ve of benzen bogens are the
preferred Ieavr g@ﬁ'ﬁ’s 9 @Eéi PI?/OIPIIB@P S“e{ﬁ@hns ro or cyano are

exanpl es of p e red | ectron giar)n r@%r ghe regction of
compound Xl 11 wit hIrther, thersumina fl'@ﬁ b YR%I P, L& cBieni ent | y
carried out in reaction inert solvents such ,as water, (err]- derr]

al cohol's, or dipreceging signal meodified bynthatecho, is fedris respectivet anol ,* or

pentanol are preferred, at .a tenperature fromabout 30 [err]C to about 170

[err]C, preferahput frermiatads tofed delay]unito7 bpaulefti thaheel Jaddéih@2fs esence

of an acid acceptor such as a trialkyl amne or an aI kall car bonat e
may be useful, apietasdightreleavihehadder 72Rn thé auvcesd e']i‘ﬁe
- preferred. Corrpounds of formula | wherein R4

0=00, O=0 Neeshuit Pl Uoihpded G4 RN be tweeﬁﬁéeﬂngih’gﬁ}emesby

first renoving t nltrog n protecting group ormation of

carried out by %sﬁséﬁ%xﬁr%‘@%ﬁ% ﬁ#ﬁ%ﬁﬁ%ﬁ%@@ﬂté{#& fort sol i d

mat eri al , er ali pal | adi um on char i n ar sol ent such

as a | ower al cgﬁ‘ lng O%B e$%%?‘§ﬁs}?é‘? XaWS’r lﬁg ‘1}?‘ sphere
of hydrogen gas ressur e, of about on at m)spheres and a
t enper at ur e fr&ﬁﬁ?&&u@l délayggumtmbhe @3 ?ér preferably from

about 25 [err]C to about 60 [err] C. Alternately, X V may be conveniently
prepared fromVIIl by the action of amoni um formate and a nobl e netal
catal yst, preferably palladiumon charcoal, in a polar solvent such
as water or a |ower alcohol, preferably methanol or ethanol, or a
m xture of water and a | ower al cohol, at a WO 97/ 23482

FNANYT ] 1 NS NA A NN ~ N



Compounds XV may be prepared by reacting XIV with an activated formof R3
in a reaction inert solvent such as water, Cerr]-(ferr] alcohols, or

di met hyl sulfoxide, 5 wherein water, propanol, butanol, or pentanol are
preferred, at a tenperature from about 30 [err]C to about 170 [err]C
preferably from about 60 [err]C to aboutl0110 [err]C. The presence of
an acid acceptor such as a trialkyl amne or an al kali carbonate may be
useful, and sodi um carbonate or potassium carbonate are preferred.

A useful nethod for coupling al cohols XV with conpounds of the formula
Rlerr]- 10 (CHerr])mXH wherein Xis O S, NRerr], (C0)0 or C(=0 N”4
to produce | iRylugsivel Meaamg%@ &m@faﬁae&%mno&emyr eintedintant o a

| eavi ng group such as al kyl sul fon ester aryl sul f onyl
t the fi
Sfylegu?? onyIe $ !%&eﬁge% a3 éﬁ%&fi‘gﬁﬁﬁr‘?‘ﬁgﬁs Iéla(}:i? Ennegfs lg%i%/k?llt?{eor
| sul f I t th f | kyl
o ne.  pr of er ageefing el it 817 Yhe sitckBding shrgedia pnal of ©

preferably met ene .chl r| e or chl orof or at a . tenperature from
about -10 [err dtrand melpcf I imBaztioga ReRlireconund of
formula R err]- (CI—|[erra£lmXHWnere|nX|sO S. NR4, (C=0)0 or C(=ONR4 is
conbi ned reverberationato stereophonic sounds.al kal i net al hydri de,
preferably sodi um hydride, or an al kali metal carbonate, preferably
sodi um car bonat e orThetédayLmnﬂamelm@tsaﬁd)mrmmﬂindsK]?Ll—d[’Lara;hdul fonyl
derivative of XV in a polar reaction inert solvent, preferably

di mret hyl forna —T'’Rh i Imﬁ@ ature from
about 0 FEI;{?] Cto g%%}tfbd{g ertl}éé@ﬂ eféer abl ydﬁ!f?%m abg‘%o [err]C

to about 100 [gfilk The signals outphﬂ?é&?r%fgh\é‘l%%bﬂaﬁﬂei t@rﬁim%l?”d mls

0, conpounds | nay be prep y conbi'ni ng approxi nately

ﬁf:”i or m gq‘é[:??fr‘%i’fﬂ?ﬂ%" I‘éﬁ%ﬁ.ﬂﬂ?g’ %%af)e@wﬁfi}% ﬁf&%&ﬁéﬁi@ o e e
B0t car bowy | arSL1-TSEREE een Fate: fattos AEATGER: rEhSadden T2icn o

tetrahydrofuran (THF), 1, 4-dioxane 1, 2-di thoy hanea
‘tenperature fré@ eS@ FUM | rhﬁsﬁbm]ﬂtlﬂilﬁdf &es ‘i@%ﬁﬂ'?ce g from
about 25 [err]C to about 60 [err]C. 30 rrpounds | wherein Xis O
and mis 1 or putpmt signadrirom éhel sdder &, ewthich is thenreutputtedv with a
conmpound of forrmula Rerr]-(CHerr])mL wherein L is a |eaving group
and a suitabl efimseanucttpat deralikal i74Te @3l a lefir chiannpl signalbof thedi um
hydri de, WD 97/ 23482

PCT/ 1 B96/ 01192 effector. In similar manner, the resEectlve dela; Pred sign. -21-
or an alkali netal carbonate, preferably sodium carbonate or pot assium °

Such as. d IrrLt”hﬁ?or (B GG Rt Al TRESTR e R Haliplie e O Ve
lerr1C. pref era&sﬁ)éﬁii%ﬁa‘@i%ﬁu%ﬁ%fsb f S A e ifjfactors o7
under S ?QEFEQBH?%ST%@ of PR AT reﬁ%fﬁﬁdﬁsrilyoéﬁer oon

| ower - al kyl sul fo a aryl suI f(()in%/ Met h nesul onyl , ilom) or iodo
are-preferred m Be ts an heprece r@ﬁaﬁh nal fremithex i s =0 O
may be conveniently prepar, ed by reacting with a carboxylic acid

hal i de of the adder b5Rwdrich(isHhen ontouttrd. frmraaotheru sutpud) hal ogen
atom preferably chloro, in a reaction inert solvent referably nethyl ene
chloride or chl;ermlinaln74€Rmdiﬁddril@htachaﬁﬂebs?@lalpmgtheédﬁector.
triethylamne, 4- (di nmet hyl am no) pyri dine, or pyridine, at a

tenperature frqhekaitroctin ﬁtéﬂ 65t Caledatesdbhe gain iTaQ:tbi‘@GLfl—@ther
preferred nethod, corrpound be prepared by conbl ning XV vmt a

g?gfgfgg: Sf If ihp enyl - é O?#lﬁ{éﬁ( %ﬁhglt? 5| a|%aryzog [car o%/l ate,
ot hd Sol ﬁt e‘f;‘#@f 21’;‘13%- Cﬁ[ e@r a%a@%?%s i %%@?t}gnb%zc@séﬂﬂéﬁ}%2°o?r
1.2 0 ] C 100
e e gRRand e fb AT TE0 e TBMER 6 Spetiding 16 hichtate

Compounds | wherein X'1s C(=O N(R4) may be conveniently prepared by 20
conversion of the alcohol noiety of XV into a | eaving group such as | ower-
al kyl sul fonyl ester or arylsulfonyl estervas the first step of a two-step
process. The al kyl - or arylsulfonyl ester is first prepared by the
reactl on of an aI kyI - or aryI sul fonyl chloride with XV in the

o o, B T .

T L



derivative is conbined with a conpound of the fornula
Rerr](CHerr])nCH(R[err]) MY wherein Y is a hal ogen atom preferably
chl oro, brono, or iodo, and a salt of copper (1), preferably cuprous
brom de or cuprous iodide, In an ether solvent, 15 preferably
tetrahydrofuran (THF), 1, 4-dioxane or 1,12-di net hoxyet hane, at a tenpera-
ture fromabout -100 [err]C to about 50 [err]C, preferably from:about -80

[err]C to about 25 [err]C Schenme 4 sunmmari zes net hods

sui tabl e for preparing conmpounds | wherein X is (=0, CH(OH) or
CHR4. A method for preparing conmpounds XVI from XV invol ves
conversi on of tdfetké swittchamaitrivods thef dibls 41, 48 alneb ) Guid ¢hie such as

| ower - al kyl sul fonyl ester or aryl sul fonyl ester as the first step of
a two-step procgsifim, r5Qr aryl sul fonyl ester is first

prepared by the reac%}rig'n of an al kyl - or arylsulfonyl chloride with XV in

inert solvent. M §r§¥tt§ﬂb€%@ﬁ§ﬁiﬂ&¥t %@g%“foqﬁﬁ“ﬁa%#@r’ﬁr "

tenperature from about g(* rr]Cto 25 ut 3 errl}% Eﬁslerfond
Step. the al kyicorprined ot idelayimgens a the Ioem hhe.aelax o

al kali nmetal cyani, db %reif er ablﬁ sodi um cyani de or potassiymcyagnide, in a
pol ar, reagiablyn %Ykngé ednputpsi 49 outpuststepras edD\VF) or
di rrethyl sul f oxi de (DMBO), at a terg)erature from about 25 [err]Cto

about 100 [err]signa}seamdaalgeﬁa:rambb ayed signal; theangdoramitiplyhng
[err]C. 30 Conmpounds of fornmula I wherein X is C(=0O may be

prepared by trdfhel@%)é@étel y delayeitdignat withuaccertaih gainrfacter and

Rlerr](CHerr])mMY wherein Y Is a hal ogen atom preferably chl oro,

bromo or iodo, fop é&idﬁi%‘%hesrﬂu‘l iedPE&hEltaRy thédh éi f&lrtﬁlﬁth&fﬂoy

or diethyl ether, at a tenperatufe fromabout -30 [err to about

C f 3
I[Dng 506/ 01 18;?@&1 b4 the multiplfed tesdtléo the delay un1t 61,and .

Soound sten i sitiesiinkShldans (iSaITE T obfiSuf SefddCTalBhe o " 2
Dot br o1 & BT Shersreputise delayed Snaald with potreSponaiagads |

wherein X is compounds, | wherein X is CH( ar e _known, and
this transfornﬂ&l@rfaﬁé@reevhlc aresiﬂteﬁnunednbx@mm mdigatie a

hydri de of boron, preferably sodium borohydride, in a |ower alcohol
sol vent, pr ef eraftthe echoaevel pandtfernsumming these muanphedtm tsom about
-10[err]Cto about 30 [err]C A nmet hod for preparing
conpounds | wheysl th¥ irfpiticinalf togyhthbsize an 6utputdsi Ofurther, ve
conversion of the al cohol noi ety of wherein X is CH( into a -

| eaving or oup Fish Sirdieter Sbltihguireanid ire theTodf YPAIRL HiATAL estef as

the first step of a two-step process. The al kyl- or arylsul fonyl

L i gy
gﬁgﬂ%" g(r)re[ grrlr]o?(%‘g ];ﬁ Z‘nl #WW@@J@%&E% w}%a#s(r)?ﬁrt?galofsﬂrﬁg? Pé?r] Cto
gl Mook By oS SR
copper (1). gr e m p Grﬁa@ EﬁﬁﬁYél g?&hg separasely delﬁb’@fh

sol vent, preferabl y tetrahydrofuran (THF), 1, 4-di oxane or
1, 2- di met hoxyetsignal ascording todheeparameter worzelationslitp peemjotized about
50 [err]C, preferably fromabout -80 [err]C to about 25 [err]C

Schene 5 sunmaihzparasteter information heemoryraréans iwwheufotsn of the nul a |
wherein X is OC(=0 or N(R4)C( =0 . Conmpounds XVII may be

prepared by treg |
tﬂ&g :a%bl y hy aceore Ogoﬁbs the \Fﬂlh@rbﬂ)fzhgirst ?ﬁa{m&ﬁer

i norgani c acid, pref ic acid or sulfuric a at a

t t ly f
agggergouEg”] 8 to aboutaﬂ%top err éi‘ge{:ﬁn (I\}fgh%rﬁie?ﬁoggerglr%ﬂghgvmrom

e o s 8By T RN e Shioef kﬂ%%%sﬂftﬁs% Fin "

Xis OC(=0. In a preferred met hod, a carboxylic acid of fornmula XVII, an
al cohol of 30 fornmula Rerr](CHerr])mOH, a tertiary am ne, preferabl y

triethyl am ne, dilsopropyl ethyl am ne or 4- (di met hyam no) pyri di ne,
and 1-hydroxybenzotri azol e hydrate (HOBT) di ssolved in a reaction

| nert sol vent pr ef er abI Yy rret hyI ene chI ori de or chI or of orm. | s

T 1 ~ I N T Y




and R2 i s hydrogen. 20 Met hods for preparing the stereoi soners of

conpound XVII11 have been . reported by Bridges, et al. (J. Med. Chem,
1991, 34, 717). The formation of am ne XIX fromXVliIl may be
conveniently carried out by conmbining XVIII with a noble netal

catal yst on an inert solid material, prderably palladiumon charcoal, in a
pol ar sol vent such as a | ower al cohol, preferably nethanol or

et hanol , under an atnosphere of 25 hydrogen gas at a pressure of about one
to twenty atnospheres and a tenperature fromabout O [err]C to about

100 [err]C, preferably fromabout 25 [err]C to about 60 [err]C.
Alternately, Xparamieterscianueseteby! setpireeorresporndendd to ab%)lubsh tgfon of

anmoni um formate and a noble netal catalyst, preferably palladi um on

charcoal, in a g rsg)reme%a;]{“l‘llé‘ %%télh!crhaﬂﬁﬂ"@%ei% StiitedCd & s?@:'fiﬂte

pr ef erably met hanol or a mxture of water and ower

or of arabl y 1 1 oft SBATFdo8np 4 PR R SREEs b, AN kinde O s%f?&sz

PCT/ 1 B96/ 01192

A preferred reth§d IWJpYaelblé’? %tbﬁwmewsfwmg%ﬁbﬁvol ves

conbi ni ng 2- (pht hal i m do) acet al dehjyde wi onpound an al kal i, net al
salt of a MEFIMYK PReFNS §CGOT ngépa %/%%lﬂnﬁﬁe&féés@é speciesiform
propionate, and a boron hydride reduci ng agent, preferably sodi um
(tri acet oxy) boinitjal settingnofithe=ffeatori nert solvent, 5 preferably

nmet hyl ene chl oride or chloroform at aterrperaturefromabout 5 [err]Cto

.about 30 [err]C iNexhetlieé descsiptionfisgiven faretheparessetern t he second

step, the 2- (pht haI i m do) et hyl derl vative thus fornmed is conbi ned
with a pri WBWai\lthﬁn #'emeans of tBéltﬁhMahﬂethéffﬁY@ocﬁumePh‘Iﬂm i mdo
protecting group, pre erably hydrazine y rate or nmethyl am ne

ethanol, or Q“ﬁ‘lx ufs Mo AR I, 48" HLE AP ate M ARa LR T
an?nl:J)E)und XX is eﬁ&%ﬁ#&dg%gﬁéﬁgg%ﬂéféog #8{%{1@0%9&1}%%%&%0&%#&{1 strong

hydri de reduci a regcti rt soj ve referably an ether

such as E ‘g‘ﬂ?dﬁ; ?-'1 yi Qjé)rge Qlt% hAYeP¥ane at

aterrperaturefromlS aggl 8 [err] Cto abot 10 rr]C referably from
q et

about 25 [err] @ctBabigy alp@»r%ﬂ;wer ed by, |GOLY Qiﬁwglf&gents are
known, particularly hydrides of aluyn numand boron, and l'ithium

al uni num hydr i ¢ervespindingdigital signals, svhiduar ﬁblemg&d $0 the

Compounds | wherein X is S may be converted into conpounds | wherein X is
SO by the acti eniosoicbnaputer @5zas inpatparaneter sblyesbyuthedialn! b

equi val ent of m 20 chloroperoxybenzm c acid, in a reaction inert solvent,

preferably net 'ﬂhbe&ﬂﬁé F stage of th@reifét!t@ﬁ'oi‘,hbfgamt factoesnsar ature from
about -100 [err]Cto abou [gerr]C preferab y f about -80 [err]C

to about -20 [ ehefficients s GD1-GDn %@&g{%@ﬂ%ﬁ@g}ﬁ%ﬁé 43", ‘PRemay be

converted into conpounds ion Wwth an

LS R, ﬁsﬁ@ﬁp@ﬁﬁ%ﬁt@@% A, G eI
TS BT e Ao R ) hgbin OB i

- 26- WO
97/ 23482 TF is controlled dependently on tﬁg values m@@%&rﬁggfox‘

-27- Schene 3. éerr] WD 97/ 23482

PCT/ 1B96/ 01192 example, the memay- 66 provisionally storesna table[whi¢h

indicates interrelationship among the parameters, i.e., the
values of the various gain factors and the selection orders of
the delay terminals. The table is accessed according to the
input vz;.lues of GD1-GDn for reading out data effective to



Scheme 5. [err] WO 97/ 23482

PCT/ 1 B96/ 01192 - 29-

Schenme 6. [err] 5 The novel conpounds of the fornula
and the pharnaceutically acceptable salts thereof (herein "the

t herapeuti c conpounds of this invention"}3are useful as dopam nergic
agents, i.e.. they possess the ability to alter dopam ne nedi ated

neurotransm ssion in mamal s, including humans. They are therefore able to
function as therapeutic agents in the treatnent of a variety of conditions
in mamuals. 10 the treatnent or prevention of which can be effected or
facilitated by determineatiee walue of Gt amab toidetdrpaimenthewseleadtion of

neur ot ransm ssi on. The conpounds of the fornula | that are
basi ¢ in natur ¢h®y dekpebimindls TD1+0Dhend TEddny ¢hisceinbddignéhsr ent
salts with various Indorganic and organic acids. Al t hough such salts

?‘éséf ltb anﬂiéffaﬁf’?ﬁ%ﬁ. : E@%@f‘?ﬁ?ﬁﬁo ferilertllly iﬁ;‘?sf%@%%%i%ﬁéﬁg’?g?LZ’ X
| : . : .
unaccept abl e s &aingstoreAEEf thpdlad’ it %D%Lerff‘%ﬁiéh‘:@fcédgs the free
re sequent |y

base conpound tyeat.nent, wi t h, an, al kal i ne e an u

convert the Ia’ﬁgg?f *Sraiigeﬂ'ﬁb’ev?'ﬁl BhifsRense iteaﬂi%/ aC%ﬂaEit% Qgﬁ'fl&bﬁ’ Qcid
addition salt The agj ition salts.of the base conpounds of ,thjs 20

i nvention are ;{e‘é@ﬁ 5&?&&@@%#@@9@% lnﬁ@rnﬁ@aow.n?wpmmommd

substantially equi val ent anount of the chosen m neral or organic acid
in an aqueous d$hlevtable data. medi um or in a suitable organic solvent, such
as net hanol or ethanol. Upon car eful evaporation of the solvent, the

desired solid salt As desesibed abioveperbrmalydsdse dégl 4diig only salt can

al so be precipitated froma solution of the free base in an organic sol vent

by 25  addi ' [ ' . 1%
y addi ng ag&uhlegbkg lwtafdgjt SBEIRPRERS TedbE Hdwé@édrm%g Ypliiihg te ! v,

The therapeutic conmpounds o is invention can be a

Lransder mal Iy (eathd Yinough thBediil ua BA'&Ruatld 68'RjAL K1Y dbmgy cal 1v-
0-

PCT/ 1 B96/ 01192

adm ni stration ti@ep%fieﬂ?ee&ﬁﬂ ﬂ‘gg%hﬁ ?'CPH%E%d é8n?)‘3iﬂﬁ¥stlé? é‘eRSQP'- gesi rably
day, or o 1 Giamee G mEh s dnemgry hostiares & LbrSadinieRtonal idateons my

occur dependin on_the_ weight and conditjon of the _person beipg
treated and thgabl@ whighaindisates $he mterrelation amengthe echa leval,sone

instances, dosage levels belowthe lower limt of the = aforesaid range
may be nore thaheadelayatime dnd ¢herrepdat, therebysdéetérmining tokad eor nmay
be enpl oyed wi t hout causing any harnful side effect, provided that such*

| ar ger dogtegral dditiaig Of Whdogaimfacturseasd seledtingosk shé afelay

adm ni stration throughout the day. The therapeutic conpounds

of the inventi ar#finahe witkh BhthesPehaldiads 21,48 ARd 49980Actster. W t h

pharmaceutical Iy acceptable carriers or diluehts by either of the two

Gingre or Ot TTRE EHEER ARt ES AT sRYR IRt TRAO e A TV
compounds ggsggﬁf%{}ﬁﬂé{i%@ W@g@’%ﬁsﬁgf‘%c’%ﬁ%‘fﬁé&ﬁ. '8 of fige Var' ety, of

buttons is depressed to select a desired kind of the vocal

effect so that the initial set of the parameter values

corresponding to the selected vocal effect are read out from

the memory 66. The microcomputer 65 operates according to

the pa.raméter, values to set the gain factors GD1-GDn and

GF and to select the delay terminals TD1-TDn and TF. By



conbined with various pharmaceutically acceptable inert carriers in the
formof 15 tablets, capsules, |ozenges, troches, hard candi es, powders,
sprays, creans, salves, suppositories, jellies, gels, pastes,

| otions, ointnents, elixirs, syrups, and the |ike. Such carriers
include solid diluents or fillers, steriige aqueous nedia and vari ous
non-toxi ¢ organi c solvents, for exanple. Mreover, oral pharmaceuti cal
conposi tions can be suitably sweetened and/or flavored. 20

- For oral adm nistration, tablets containing various excipients such as

m crocrystalline cellul ose, sodiumcitrate, calcium carbonate, dicalcium

phosphat e l}ﬂﬁpas S?'g?%&%#?ﬁlmsg ot'ﬂ%egyﬁ&aﬁtéteté Qlte set

di sintegrants s prefera corn, potato or I{'apl oca

i, 3% SR, TheSOMLE i RS Bpy et PO 2
P AR PO B RGBT

pur poses. Solid conposjtions of,, a t al so be e oned
as fillers in gelat spﬁm@@dn@geﬂt@ged%e e&%@ri gﬁe setting,pf t
connection al so incl ude | actose or mlKk sugar as well as_hi gh ol ecul ar
wei ght pgaiat fadters and ddiesselentingroli ébesdelayptersninalsaant or el i xirs

are desired for oral 30 adm nistration, the active ingredient nay be
conbi ned with verried cwebyenicagsoof the switChvemiteix 4§cNamelyt, atpog natt er

or dyes, and, if so desired, emnulsifying and/or suspendi ng agents as
wel |, toget her dﬁtatétﬁ%fbﬂ'dfqﬁié ﬁwiﬁcHVﬁl&fnxetmaé@htrdlr&ﬂbﬂ. are
gl ycoI glycerin and various |ike combinations thereof WD 97/ 23482

PCT/ | B96/ 01192 reé 31

For parenteral “Symoncet from the marmary, 66, The microcomppter 65, esent
bo. °”ek353'¢>§2€ Taffy %%g?ﬁgﬁe@rtt? ?ﬁtrtéﬁfsé{‘a&gﬁ%iﬁqﬁ%otﬁysgm?e??f -
Aqusous. ol ut| BRNAfacters Gbls Ghn 84 éittfa B focselech ther AEBHE. The

oily solutions are swtable Egz i nt rti i ntranuscul ar and
subcut aneous | nﬂlﬂfiﬁ?ﬁépaf on of all these

sol utions under sterile condltlons is readily acconplished by standard
phar maceut i cal Nextc the qlescriptionkisogivenofamhskiftable range sethingrt .
Additionally, it is also possible to adm nister the conpounds of the

present 10 i nuinthedialyieahplifiedhbyr tla¢ idigl 48f whivhtisractuatddt tons of

the skin and this may preferably be done by way of creans, jellies,.
gel s, pastes, el detay teme. KRIG. .3 shows ﬁ%ﬁ@ﬁ@??l&htﬁe&i gfdar d
phar maceutical p actl ce. Dopam nergic activity is related t«

the abilit of ( t r r and
t he re: alt i ze abi m % cc')Prr%glung‘l 48fh,[aﬁl %@g?ﬂﬁaﬁ&ﬁgh@ﬁm >

err spi per. RN a ar
[e£<pre]s|s_|]ed Pnpcl %?ﬁ?f gﬁ?? % d3vvg§ r‘ggp#e%mgéhéﬁtqﬁtg‘%follis%&bégfévﬁ%’edure.
The-determ nat i o] ept oy ,bi ndi abi ljty.Rhas been described by
Van Tol , @te a-l al gda‘fstﬁ’%sl% L tQ-po1 r& nﬁa-B cell lines
expr essi ng the hu D%pam e D err] rec ptor are har elste '
horogeni zed (pol ym &emr‘mdment* corxespopdence between élf{ 8¢ %P buf f er
containing 5 mM EDTA, 1.5 nmMcal ciumchloride (CaC[err]),
nmagnesi um chl orhhﬁedmlgmﬂean‘]apgesom ddelayi time lis mocaslqnedty dramged) M

sodi um chloride (NaCl). The honobgenates are centrifugated for 10-15
mn. at 48,000 lyy depression of tther ecomimand switcht S0r daudetailedsishowhuf f er
at a concentration of 150-250 ng/m . For saturation experl ments,. 0.75

m aliquots of jhi F§GR @oneﬁ@@me@ H]ge”é]slézagédthé' m&ﬁ4$PbEﬁﬂ§ﬁhé Wi th
i ncreasi ng concentrations of [[err] spi perone (70.3 G 10- 3000 pM

final concentrahhﬂa)u o» §Q|t%?n%ﬂée1>§%§¥%ei%%§lé%ﬁ @1| ﬁ]éé(?’at;vn me of 1

m . For conpetition assays are 1nitira by the

s o0 f 0 i By, AGHESHES; W AERAP L AU
sndor LLer 1 HsoBlRaLIns 0790 ol e A e o Sobet] © hi?vester

and the filters subsequently nonitored for tritiumas described by
Sunahara, R K. et al. (Nature, 1990, 346, 76). For all experinents,
specific [[err]H spiperone binding is defined WO 97/ 23482

PCT/ 1 B96/ 01192 - 32-

as th_at |nh| blted by 1 10 mvl (+) but acl _arml B| nd| ng data are anal yzed by

g, o Y " o p—



15 A solution of 2.00 g (5.9 mol) of

(7RS, 8aSR) - 7- (4-f | uor ophenoxy) net hyl - 2-

phenyl et hyl -1, 2, 3, 4, 6, 7, 8, 8a- oct ahydr o- pyrrol o[ 1, 2-al pyrazi ne (Preparation
2) and 4.1 mL (20.6 mmol) of 5M aqueous ammonium formate in 50 nL

- met hanol was treated with an aqueougsslurry of 0.200 g of 10% Pd/C.

" The reaction was refluxed for 20 48 hrs. The m xture was filtered and the

. solvent renoved in vacuo to give an oily resi due. The crude

. (7RS, 8aSR) - 7- (4-f | uor ophenoxy) net hyl -1, 2, 3, 4, 6, 7, 8, 8a-

. octahydro-pyrrol o[ 1, 2-al pyrazi ne was conbl ned W|th 1.2 g (9.1 nmol) of

' 2-chl oro-5- Thehl, dhreoswitch §0ris {urmed o 60 o&mmandlthefrgngé’rep Pr oc.

Int., 1995, 27,6600-602), 2.0 g - (9.1 nmmol ) of sodium carbonate in 100
nL of water, arhhdﬂgae.mmtémh\eaﬁamg@bhmg@ thef bl edn; foﬂﬂléf&elaﬁftef
cooling to roomtenperature, the m xture was extracte met hyl ene

EEl Tatey. :(Ltere i l‘%@%ﬁﬁ&ﬁ?ﬁ@?ﬁﬁﬁ?ﬁd@%ﬁaﬁ% poi gg‘?d

« »0. 744
ftz)?(o’@”aéfi E‘E Y ipagk, %‘3’* i Shifyod ¢8 cg’p?ﬁ%b'%ﬂgé:@%&?f ?@35{‘9? L5 49
198556, 115 oo Statedsthetwisg, the Rrepousset, yalug 165 mspes isiditied  *

155.7, 158.8. Anal calcd f rr]H err] Fler err]C @, 1, H, 5.82;
N, 16.18. Found® c,orresponcgio%le centenpark “rﬁeﬁg ccordmg?mdbepidzxsz
PCT/ 1 B96/ 01192

Exanpl e 2 range 100-200 msec of the delay time is upward slid to a new

(7SR, 8aSR) - 7- (4- Fl uor ophenoxy) net hyl - 2- (5-fluoropyrimdin-2-yl)-1,2,3,4,6,7
, 8, 8a- range 115-215 msec, therely tadborwling mpwat@[ekteﬂdekipyr azine .
[err] 10 A solution of 0.870 g (2.6 mmol) of

(7SR, 8aSR) - 7- ( 4djusehraitc 8 then@ely ti¥ne. The switch 50 may be
phenyl net hyl - 1, 2,73, 4, 6, 7, 8, 8a- oct ahydr o- pyrrol o[ 1, 2- al pyra2| ne (Preparatlon

ﬁ)ﬁt ﬁggol was treﬂe&é@dgtm %%%OP(M %ggg@ﬂ urry g?r% Wﬂg‘?@ gg_/ Ch
Iofvéﬁﬁcﬁéﬁgvﬁ%i%%%éﬁféﬁ%%ngﬁ o5 e @@E{M&{iﬁ“’ﬁ?ﬁ t%@éﬁ—‘*ﬁ‘ e
E);rSrRo?g[SlR)ZYa]( he }Eﬁggagsnooxy) ée%rpé nga%kgsélaé%rgﬁ;ﬁﬂé gro-éhl or o- 5-

fl uoropyrim dine_(Dunais et .al. Og. Prep Proc. 1995, 27,
600- 602), 0.65@ub Sequegltilsshy Ss;ﬂgsmm@m svatch %ﬁx Ry snchat er
and the m xture was gently refluxed for 16 hrs After cooling to room
tenperature, tlemmanneremany and amspecified usgs camseleatna desined de (3x)
The conbi ned organic |ayers were dried (rmagnesi um sul fate),

filtered, and as dheyPlikef iFBatther, bhesédmneaagd! switehh50Hsomat ogr.aphy

el uting vvith 85: et hyl acetate: hexane gave 0.444 g (50% of the title

conpound. np actuaté&%e? Jthezéétt rde;hé %E:hBQeNHR ﬂi)@ﬂ%laﬁm err]):
[err] 31.7, 35.2, 43.8, 49.1, 115. 45,

158,90, Anal olTeh SToRea f’ﬂT[ e il r?N #@549 S%E‘«ﬁzf‘? ﬂ?f@%sg ) N
16. 18 Found: %ar%n&t?ers are meflorized to'\fes@vé §he desired &0 %@%%82

PCT/+ B96/ 0192
Exampl e 3

(7RS BasR) - 7- ( JakerpBptbsamemerized parameters a5g readqpwt ztoymsfr?rﬁet hyl -

1,2,3,46,7, ct ahyd yrrolo[ 1l , 2-al pyrazi ne [err]
A sol ution of ct?mae@,lr(ed %%@ﬁfe}? tof (7RS 8aSR) - 7- hydr oxynet hyl - 2- (5-
fluoropyrimdin-2-yl)-7-nmethyl-1,2, 3,4,6,7, 8, 8a-qctahydro-pyrrol ol

, 2-al pyrazi ne Nextpthetdeseriptiondsqgiyennfor detaledwtructure oét hyl ani ne
|n 30 nL of dry nethyl ene chloride was chilled to O [err]C, and
treated with nithesswitdi enatrixhdoswitc graap 45. As noted9Before, Jeach 15 nL

of dry methylene chloride. After 1 h, the solution was washed 15 with

vat er” (2x),  dr ikgttoRPapAshIIBE i fthieedwitdl Fﬁéﬁﬁ wQs%ﬁﬁﬁ@bfd to 9' ve

0. 915¢ (959 of nesyl ate as a pale yelllow solid
sol ution of O. f e f ry DVF was
. c
treated with O. g—ti'g.?gp Ihg‘lum Eimpcﬁlf( 0% ol aé.éspersmn) and
t he m xture heated at 50 [err]Cfor 1 h. Asolution of 0.25 g (0.73

nmmol ) of nesylate in 10 nL



20 of dry DVF was added and the solution heated at 100 C for 72 h. The

m xt ure” was cooled to roomtenperature, diluted with water, and
extracted with diethyl ether (2x). The organi ¢ phase was dried
(magnesium sul fate), filtered and évaporat ed. Purification by flash

silica gel chromatography eluting with 216 petrol eum et her: di et hyl

et her gave 0.15 g (58% of the title conpound. np (-HO ) 158-160 [err]C
[err]C NMR 25 (base, CDCl[err]): [err] 26.4, 39.9, 40.6, 43.8, 49.1, 51.6,
62.8, 64.5, 76.0, 115.3, 115.5, 115.6, 115.9, 145.0, 145. 2 149. 9,
153.2, 155.4, 155.7, 158.8, 158.9. HRMS calcd for

g[7 /efzgllg[zer r1 Fl edigpdsedr ifdiddtone bifttondPlightutke sabde 1RG%kd under tHEP

PCT/m'D :32%01192 selected state and to light the button in green under the3®

(%5 5700 &, PaRRAB it BAE'S RUBS ot Gt T o

2-a razi ne err] A sol utign of 745 80 nyol ) of
(7RS] ggSR) 7-h [ sztr\m wﬁths gwitch gronpuer @W%I&ﬁﬁr&ﬁygﬁ(élwm )1
,2,3,4,6,7, 8, 8a- octahydro yrrolo[ 1l , 2-a] pyrazi ne (Preparatlon 5) and
0.43 mL (3.08 gure;aﬁrwmrttm 450 snchesest theneine paierof LED

chl ori de was chllled to 0 C, and treated with met hanesul fonyl chloride

(0.228 ni, 8 0RAwhiich Jernitslfedlighit dnd MBDBHIE wilichi elmits"fteen 1 h,

t he sol utlon was washed 15 wth water (2x), dried (nmagnesium sulfate),

filtered and evijght.aERth @aﬂlddeQ)fgﬂEe (LED 810@% ﬁherlEED F1P@Esisa pale

yel | ow sol i d. solution of 0.19 of phenol in 10

%ngg{yd%emsmjgo%edwturghg%qn%h tﬁgaﬁ%h‘s%ﬁ[e@?ﬁy %ﬁdgrhdeA
2dded and 1 he <andkatdn et 2 = BragBetef sod. “%“‘8#‘ o ehi piiogar’ G

cool ed toroomte tur dil u ter extracted with
di et hyl ether (880 ed to %‘&m’&at)gggv% |aeHe§1ﬁ§b‘n sul fate),
flhl tered andhevaporat ed. P;gp&lmcégf}% Wﬁlﬁﬂ@l b&;g 1Lrlgct @tne}nsgaw
chromat ogr a farmlmaé r

0189(92‘%o )c/)f the title conmpound. &HCI) 189-191 {lerr]C [err] C NWMR
(base, CDd [err830 tadight [eethe}r aﬁIzED48 OR andLEB. 810¢h. Thes1. 6, 62. 8,
64.5, 75.3, 114.5, 120.7, 129.4, 145.0, 145.2, 149.9, 153.2, 158.9;
159. 3. HRMVB calretniring buttohe s M58 ehelogitheredd 3 p&sﬂ,of LEDs f ound:
343. 1951. . WD 97/ 23482

Excyn') :326{5 01192 and have the same structure as the first button 450.36-

(7RS. 8aSR) - - (4-F1 \QLORETRRAH ddld afiodsdt Pheeel BEDS 810R816R

octahydro fy2¥ °%%%m%@ﬁb§¥£§&#wshe¥t§gatkﬁrz Argrangptor 83RO O
(iarzbgnitg - 8 éitéﬂf m ) of (ZESE%SRi 7- §4 fl u?rogheno y th, yl :amd 20

mL of |soarryl al coh ted reflux for 18, h. sol vent was
evapor at ed, ¢ hepOwer SUpDLA uhnea{?i ngﬁmm&ﬁda@ﬂ@ﬂ @gﬁgt@reeahd tshe
pH adj usted to 11 with sodium 15 carbonate. The | ayers were separated and
the organi ¢ phdsED®810G818Gnare commonly connectdd toieach etthennd

evaporated. Purification by nmedium pressure silica gel . chr omat ogr aphy

with ethyl acetAnethererahsistot 83Gdk inter¢onhectedrbetweennthatCl )
202-206 [err]C. HRVS calcd for Cerr]Herr]Cerr]FNerr]O (MH#): 362.1435,

found: 362. 145lcommon é]unctmn and the power su(?ply lme P AhasSof The
(7S, 8aS)-7-(4-Fl uorophénoxy) (5-fluoropynmdin-2-yl)-1,2,3,4,6,7,8, 8a oct

hyd
LS o o dgpisior SR recsiven o comirEl LAl ds ettt koemibl

I%|et2 BCﬁe% " 8 O% %%g# %%ﬂ%h%]t’é‘?%&%&@ﬁ%a% a’ﬁl Hvt?g&ophenol and
1.32 9 (5 02 m?%g}q@f (tileogoprfﬁ;ﬂ)mgﬁa? Qﬁrg a.hnm%%r er 84. %X.Je'i':, nas

treated with O




di et hyl azodi carboxyl ate and the solution stirred at roomtenperature for
21 h. Excess HCO (g) in diethyl ether was added, the precipitate was.
col l ected on a Buchner funnel, washing with ethyl acetate. The gumy
resi due was dissolved in a mxture of ethyl WD 97/ 23482

PCT/ 1896/ 01192 17 -37-
acetate and aqueous ammoni um hydroxi de, the | ayers were separated, the
aqueous phase was extracted with nore ethyl acetate (2x), the conbined
or gani ¢ phase was dried (magnesiumsul fate), filtered and evapor at ed.
Purification by silica gel MPLC with 95:5 ethyl acetate: nethanol gave

1.3 g (95% of théSp8asSpf thé%ﬁdnm@rb@ﬁﬂyand 83G arhalbdrmeitivelyl, 2, 3, 4,
6, 7, 8, 8a- oct ahydr o- pyrrol o[ 1, 2- al pyr azi ne. A solutlon of 0.83 g

2.5 mol ) of rmin
éhenyl met )hyl (tﬁ%%a%nm%%gaé g@%&g@aﬁggﬁ%?@mq ' lﬁ);tlxream ngll n 10 nL of

th I d f t ed th
o Aqueous sl uyry TheTerfyr3dd S anaRPN 878 dle %@%ééta%%%r?ﬁ ed
m xture was stlrred at_ro atas e for 24 h. The
filtered thr ou ug%bgr gggpaé)e ’ﬁl 8%%%%‘?’&%*& V\ﬁﬁieiﬁgpﬁer 100
mL of chlorofor dISSO in 100 .nL of chlor drie magnesi um
sulfate), filtéd csfat@ @tfﬁggrr@spsc tivgcbuttons égb gboa-%d ‘EPH‘EQTS( "
nnDI) 0 50 g .75 nnDI) of 2-chl oro-5-fl uoropyrim dine (Dunalskls A ; et
al . . of each, buttam azeosding 60)thedetectads skatesoin of

potaSS|untcarbonate and 15 15 nL of 2-propanol were refluxed for 5.5 h.

The mi xture wasimesdivisionalonranner. Namelygttheemi¢rocontputdambhecfeeds and

extracted with ethyl acetate (3x). The conbi ned or gani ¢ phase was

washed wi th vaggriie xersiifiab'85'¢hé bontrel sipthdleBecive Bosdetéifine

filtered and evaporated. Purification by silica gel MPLC starting with
2t 30 min gave TEEFOR IR R ERECLATIGR: IS aleRb PO KadlEBIAEE S0 ane
e [3] Tis. g;r] %%Q%ﬁ%’ g’%ﬁ {}5@8%@%@8980%% I?éﬁ‘fgg "gﬁﬂé t}16‘30123 22 5

ggg S507 t eunicrocorapatee 6. suctesstvaly applies the dlive sighat )

Exanple 7 25
(7R 8aS) - 7- ( 4- BQob&ta spanoihe butfons ARS8 insymchranizatiomwith 7 g, ga-
oct ahydr o- pyrrolo[1l ,2- aIpyra2|ne
30 the control signabrr] WO 97/ 23482
PCT/ | B96/ 01192 - 38-

A sol ution of 0.75Kpr(&xdmpbepithedirst button 450 is lighted red, while the
(7R, 8aS) - 7- hydroxy 2- (5-fluoropyrimdin-2-

yl)-1,2,3, 4, }eﬁﬁmﬁgtl@ﬁ%ﬁ nstqus[alréhg bod aeen. (Ji enehad icaized) and
0.79 L (6.3 fl uorobenzyl bromde in 30 nL of dry DVE was

and the i xt ur SPSRIERD ‘?’I&P‘ttf?'%" PERIGPhe Foneie) Ml O 8 bl = coo
conbi ned. or Sa“’?%‘%&httiiﬂtaééﬁfi“ i e i tinif & thereblr Wirm, 18

evapor at ed. Purlflca silica t.n 50: 50 et hyl
acet-at e: hexane V3% ({Ib(ﬁq}t eglﬂgnﬂ: ’I%&G’ ﬁﬁﬂﬁﬂﬁﬁgqm 74-79*
[err]C. 13C NNR base CDd [er] 43.9, 48.9, .2, 60.4,
60.7, 70.7, 76turn§4504 at; thisymomeny A9 & 11&@’0 ig@mttgm4§6 imgs 2,
149. 9 153.2, 158.9, 164.0. HRMS cal cd for (Ierr]H[ergFﬁerr]N[err]O
( MHH) @ 347. 1688edf b sabseqeent timing, the microcomputer 65 switches

Exanpl e 8
(7S, 8aS) - 7- ( 4- Ehearmitrol \Wignal 8- fow! leveb pgrtiurindthe 2ransistar 83601, 8, 8a- 0

ct ahydro- pyrrol o[ 1, 2- a]pyra2|ne 15
[err] 20 At this mom®nt9 bwntheoanivelégﬁhl D7 ig turaked €5 the hi 6;
4-f| uorobenzyl al cohol In 35’ i of dry was treated with

gtl P ptggl Zit Of50S él]mcﬂpébf%%léfoéhgy q@uggﬁggs% ’faﬂé“?’%t%d 4 Xt ure “vas
e g 0 PRI o P, 7

was added and the solution stirred at 100 [err]C for 18 h. The
solution was cooled, diluted with water, and extracted with diethyl
ether (2x). The conbi ned organi c phase was dried (rmagnesi um sul fate),

filtered and evaporated. Purification by flash silica gel chromatography
W th ethyI acetate gave 0 25 g (209@ of the t|tIe conpound np

b . -—r~ o~ A o P ~NS N



WO 97/ 23482

PCT/ 1 B96/ 01192 - : - 39-

Exanpl e 9
(7S,8aS)-2-(5-Fluoropyrimdin-2-yl)-1,2,3,4,6,7,8, 8a-oct ahydro-pyrrol o[ 1, 2-
a] pyrazi n- 18 7-yl benzoate [err]

10 A solution of 2.0 g (8.4 mmol) of

(7R, 8aS) - 7- hydr oxy- 2- (5-fl uoropyri m di n-2-yl ) - 1
,2,3,4,6,7,8,8a-octahydro-pyrrolo[1l ,2-a]pyrazine (Preparation 6), 1.54 g
(12.6 nnDI) of benzoic acid, 2.65 g(10.1 mol) of triphenyl phosphi ne,
and 1.59 . (18ihilgobperatior?ls se itdd 18peheHiero B2 ERDIBYN 85 . of
THF -was stlrre at anb erature for 16 h. The solven

evapor at ed. a”%gcgla&'ln%ﬂﬂ 285 ccPof SRR erlﬁwghcbé%‘ﬁ%ﬁﬂ%ft !

acetate gave 2 of "par pur|

chr omat ogr aphy ene chy ori nol g (59%
of the titi C&Hpﬁahé%%g?‘t%w ' St g Tl AR Brodl\ ke Baig of

CDCl[ err 43 7, 4 , bl.2, 60Q.4, 61,8, 73.2, 128. 129.7,
130. [1 N 0, the ted 2w greeh Lﬁlﬂba@e selective ysac@vaieé 0 vigwalliai od 1 or
C[err]H[err]FN[_err]O (M—|+) 343. 1570, found: 20 343. 1585.

Exanpl e 10 indicate the selected and non-selected states of the switch

(7S, 8aS) - 7- (4- Fl uor ophenoxy) net hyl - 2- (5-f | uor opyri m din-2-yl)-1
,2,3,4,6,7, 8. 8anatrix 45. More importantly, it is nottménessarpxtorpt@{nﬂe a

, 2-a] pyrazi ne 25 [err] A
sol ution of 0. %5a,ﬁs{s%9%o”€@d:ﬁ IpEU TBubBale fothl dhwnba! 6f the- (5
fl uoropyrim din- -1,2,3,4,6,7, 7,8, 8a- oct ahydro-pyrrol o[ 1 , 2-a] pyrazi ne

%F?ag?t!{??phenwsﬁgéﬁ ?s%;ﬁy%%ﬁrﬁ%ﬂ%hﬁ?%r?ﬂﬁﬁﬁ@lﬁ?ﬁgde%él 9 (119
azodi car boxyl al g, BEAQLE e HitE-cSford"0 115 i in PR §7/ 23482

PCT/ 1 B96/ 01192

stirred at anbl ent t 16 The vent .JNas _eva orat ed t he
resi due was n&F%‘é 199 ﬁ%‘?%ﬁb%ﬁ#y ﬁ’é&’“\“ tsﬁr 'grﬁdl um

hydr oxi de. The or iC . dri,ed nesi u filtered
a%d evapor at ed. Pg X’bg‘{h ﬁeggrmtm 1§,g1]vgg($|ga Somr&m&fgiﬁtﬂﬁhy with
1:1 hexane:ethyl acetate and a second chronatography with__5 :

hexane: et hyl atncexporabed n 1he kaxande avsplifier wft ¥ EGe dnpBliGd. 8 rsﬂiO(WS-D )
207. 5- 208 [err]C. [err]C NWR (base, CDCl[err]): [err] 31.7,

35. 2, 43. 8, 49. 1a bask b6nétrtiztiory dfsthe soundlifield effectér. A]ésbowmdaﬁ.
145. 2, 149.9, 153.2, 155.1, 155.6, 158.8. 158.9. mz (M) 347.

Exanples 11 10 A { D converter 91 converts a Zpa.u' of audio input signals L, and
(7S, 8aS)-7-(Substituted-phenoxy) et hyl - | uoropyrimdin-2-yl)-1,2,3,4,6

, 7. 8, 8a- R corresponding to, left and £ El;héf r% lonit Yharridlh intg2 | nes

[err] | 'owm ng cormpoun e prepare rom

7S, 8aS) - 7- hydr
{1 or opyr i m 4y KEBHFT ofthale, (Fhich, age fod 9 & subsequent, digital signsl o, ne

. i | h hod

(oerThes o commghRRoR(DSPT L PIRR S B0 buff6S6d ot Sl ™
7S, 8aS) - 7- ( 3- nophenoxy) net hyl - 2- f| uor rim

(1, 2,-.3,4?6, 7.(8,%0@33@@%}%391?%1%?@( 22 R Egﬁen ﬁ@ﬁeéﬂar)a 83-85 [err] C
HRVS cal cd for CJerr]Herr]FNLerr] O (M#): 354.1730, found: 354.1716.
11 b. (7S. 8aS) miicrocompuberdxto mauwlo:n;varmmquessesdmhe-yl ) -
1,2,3,4,6,7,8,8a-octahydro-pyrrol o[ 1, 2-a] pyrazine: np (.HC) 183-185
%gz r ]1%9HRMS cetlm.li&'érfml @[oa¢r¢lﬁ[arfr¢qukncy]1@spwﬂsb of3tHe digitalf ound:

(7S, 8aS) - 7- ( 3. Bighdl. urh@pﬁpamxpw@éds»tmz spiplieer delay a:ndl additibh-
1,2,3,4,6,7,8,8a-octahydro-pyrrol o[ 1, 2-a] pyrazine: np (.HC) 205-208

[err]C. HRVB coipidlation tofthe Bigtial sl bbasiditeets bO{ P g GRENAZ SO,

(75 800 T & AP SO e e
[err1C. MRS il operatidd, Wilehlwhald ifighe LU eHidal (e, FHd 1628




WO 97/ 23482 PCT/ 1 B96/ 01192
-41- lle.
(7S,8aS)-7-(3-Ni trophenoxy) net hyl -2-(5-fl uoropyri mdin-2-yl)-
1,2,3,4,6,7,8,8a-octahydro-pyrrol o[ 1, 2-a] pyrazine: np (.HC) 92-95 [err]C.
HRMVS cal cd for CJerr]Herr]FNerr]err] (MH): 374.1628, found:

11f

- 374.1647.

- (7S,8aS)-7-(4-Ni t rophenoxyj met hyl - 2- (5-f | uor opyri m di n- 2-yI ) - 5
- 1,2,3,4,6,7, 8, 8a-octahydro-pyrrol o[ 1, 2-a] pyrazine: np (.HCl) 189-191
- [err]C. HRMS cal cd for Jerr]H21 FN[err]O[err] (M#): 374.1628,

found: 374.164%picrocompute 91’5[% rates according to a control pro
(7S, 8aS)-7-(3- (7]%‘?11: | uor oet hyl ) p enoxy% nmet hyl - §-(5-—f | uor opy anﬁ?’rr? 2-yl)-

1,2,3,4,6,7,8, 83 I haE® ghR

Cerr]Herr]F %%P?%S'W?BRGM gﬁ(%ﬁtgggi@gagﬁ gg’n!ﬁ“‘@%%&%gr 10

11 h. (7S, 8aS)-7-(4- t hyl ) ph t hyl - 2+ 5- f i mydin-2-yl)-
12,3, 4 6 78 SPHEPLRFGCOINFEr ShBESNqppIser I3 RyitephR teddd [orr]C
HRVS cal cd for err]Herr]FN err] . 36 87, found: 368.1898.
|1i. (78, 8aS)- ANaLi0 4201810 PBEIIORe A hé& pnyerter § i -
m Idi nS 2-yl ?)1 2,3, 4@?5 7, 8, 8a-oct ahfj/\[‘ldro- p?/%.r %1??2?%yrgzi ne? np (.Olr—|CC):IIO§/rI
50-52 [err]C. x®nverks the digital signals|sybjectediter thejseurid fiddd): 401. 1989,
found: 401.1985. e 1)%21!%68]% ’ 6 P

8aS) - 7- ( 3- NEtgchea bSie aftal

y?) ) 1, 2,(3, El 6,7, 8, Sa?ég??g;hygro- pyrrol of 1,%- a] pyrgﬂe?y%g%. HCl 74-79

[err]C. HRVE  RI, afdl RR rréspondife tol foirelod dipealers\frontSlefi 832,
found: 387.1866. 11Kk.

7S, 8aS) - 7- ( 3- o2 (v imdin-2-yl)- 20
( aS) ( @ﬁyq%%g%@fwfggﬁ]%%ﬁtuoropyr|m in yl)

1,2,3,4,6,7,8, oct razine: np (.HCl) 73-76 [err]C.

M1 (75, 8as) - 7- (3 BRI IERIG PhEERY PoOObISS (i BobA fel sy T
Lo s cd sanple mopg b Sy AR FeilitRi uddestanding 0.

found: 373.2016., 25 . .1 . .

(7S, 8aS) - 7- ( Ph@foéw iRyentiion. %ERGI soed\field effactor njilizessa plyralitys ga-
octahydro-pyrrol o[ 1, 2-al pyrazine: np_(.HC) 78-79 [err]C. HRM5 cal cd for
C er r] H er r ] FNjofrparameters @Mﬂdapﬁﬂhe]ﬂﬁ% 920to@ desged7sound field. wo
97/ 23482 It 4 field e PCTélllB%/ 01192
-42- If the sound field is to be changedjthe pPogram whi

(7S, 8aS) - 7- (4- Fl uor ophenoxy) net hyl - 2- (5-chl or opyrl?di % 2-yl)-

,2,3,4,6,7, 8, 83fetermines the parameters is replacddbydanoblef ool 1
,2-a]pyrazine J[err] - 0 A solution®of 0.25 g (0.93 mol ) .of

Chi or opyr 1 i o SYREHERi siifeble reflection apd reverberation o3, Thene
ot} or ¢ 1 phdyQIV-34 greidighally Stoffdifflent broBEARRCEC 0107 O (112

azodi carboxyl ate (DEAD) ,in 10 ni.of dry.THF was stirred at jent
Cenper at ur e o/COTEEPORAIE 50, Eious Sypideh ribtns sueh 346 Rndiricha

di ssolved in crydﬁ{ offzrm and washed wi th 1M sodium hydroxi ae The organic
phase was and adlivedapuse s as bo greptera vapiety elheoundpfieldsed. -+
Purification by flash silica gel chromat ography with 1:1 hexane: et hyl
acetate gave 0.24 dn(the gimyletmeods,tthe provi yrprepared pcbgram - 224
[err]C. HRVS calcd for CJerrJHerr]OFNerr]O (MH): 362. 1435, found:
362.1415. 20 is designed to create a sound field stnadaltive 08 a §enera.l

(7S, 8aS) - 7- (Substi t ut ed- phenoxy) net hyl - 2- (5-chl oropyridin-2-yl)-1
,2,3,4,6,7,8, 8ijrtual room. Therefore, a user needsafty thodify the gisrb\g;a.én

,2-a] pyrazines [err] The foll ow ng cofmpoun

prepared from %héﬂ V. -2 (5 .

chl or opyri di n- gﬁyi E , %R%R%p§é§é8égﬁgclﬁ)éf§dl£%l§}§?o$%‘f l‘?ﬁ%}‘gyr azi ne
(Preparation 1 . 1 gy e phenol according to the nethod
described in &%Bpgeﬁ%%ﬁ&]ff 482 '

PCT/ 1896/ 01192 For this purpose, as shown in FIG. 9, the sound field



- 43- 13a.

(7S, 8aS) - 7- ( 3- Cyanophenoxy) net hyl - 2- (5- chl oropyri di n-2-yl) -
1,2,3,4,6,7,8, 8a-octahydro-pyrrol o[ 1, 2-al pyrazine: np (.HC) 220-224
[err]C. HRMS cal cd for JerrJ]Herr]CONerr]O (MH): 369.1482, found:
369. 1472. 13b. 20

- (7S, 8aS) - 7- (4- Cyanophenoxy) net hyl - 2- (5-chl oropyridin-2-yl)- 5
1,2,3,4,6,7, 8, 8a-octahydro-pyrrol o[ 1, 2-al pyrazine. Purification by flash

- silica gel chromat ography with ethyl ether. np (.HO) 245 [err]C
(dec). HRMS cal cd for Cerr]HerrJ]CNerr]O (M#): 369.1482, found:
369. 1465. effector is3provided with a preset mode storage and a user

(7S,8aS)-7-(3,5-Di fl uorophenoxy) met hyl - 2- (5-chl or opyri di n-2-yl) -

1,2,3,4,6,7, 8, §apde soidge. PTheopRiskt dnaldey sisrage stlﬂifeisfé.iﬁhmnﬁ?mtf | ash
silica gel 10 chromatography with 65:35 diethyl” ether:petrol eum ether. np

(45} 330 LS rous I o€, e e, 1

7S, 8aS)-7-(4- t b I t hyl ph thyly-2- (5-chl i -
((Jli n- Z?yl) ) - 1,( 2, é"’l\ﬁ“ggﬁéa‘%%ﬁgﬁf’aﬁseﬂjf%e&f’re fr’]“g?z%%‘rﬁf{]elﬂp’gﬂ ézs%éeﬁﬂﬁ%heh
416 1741t oungoomss hbemsersedits these origiial prograrms in matdhing  Lanpi o
14
(7S, 8aS) - 7- ( 3- Withoprapesificreetual-roars. i, which: the karagke-amplifier &s 7, 8, sa-
oct ahydro-pyrrol o[ 1, 2-a] pyrazine [err] , A sol ution of
1.0 g (6.4 molipstdll¢d s Fhs)user mpodexgtorage stores the madifiah- 25
oct ahydro-pyrrol o[ 1, 2-a] pyrazine (Preparation 13, Step A), 1.77 g (12.8
mol) of 2- gr%hlam@f - wiivhnaeysdldctiveln ¢alledl t@ dréaté ardekired sodi um

0

carbonate in 5 i soanyl al cohol was heated at reflux for 18 h.

The m xt ur e wagofa FIARASERA to (e BBPART H66m ditulttnWH bR jEcet at

and water, the pH was adj ust to 11 w I um car bonate, the |ayers

wer e separated th%gﬁ%"ts%ﬂ‘vés 1?@8* ?Wa&&‘é&%%&%@}?ﬁw@ :%ladf%ﬂ ate. The

conbi ned organi C magnest um sul and

evaporated to giy 7S, 83S) - 7-hydr exynet hyl - 2- (5- cyanopyri di n- 2-yl -
1,2,3,4,6,7,8, %éilﬁé'g&mi’b‘{ﬁ §Po‘f°‘¥%-azﬁaé9r azi ne. VO 97/ 23482

PCT/ 1 B96/ 01192 -44-,

The (7S, 8aS) - 7- hydmNQYadihe best modeofthe sonnsl field effector shownging,.
octahydro-pyrrolo[1, 2-a]pyrazine, 1.6,9 (13.4 mmol) of 3-cyanophenol, and
2.8 g (11 I B lﬂde$¢mb§dylﬂpﬁ@§ﬁhHﬂﬁoﬂeWéthﬁéEGL Gedln #h® ni of dry
THF, the solution was treated with 1.7 nL (11 nmol)_ of diethyl

azodi car boxy| aembodi®entgral pliralitiaof iprograms aire rprovdsicardlly nt
tenperature for 16 h. The sol vent was evaporated, the residue t aken up

in ethyl acet a&f}'ﬁﬁﬂéd‘”@@ﬁ%dpbhﬂﬁ'nély beQbt didy vypus of sband fields,

extracted with HCl (3x), and the aqueous acid was washed with et hyl

acetate (1x). hut algiﬁty?l?g%ﬁfsrd&ﬁsﬁtﬂ@ﬁioﬁ%@eghgftg?é!“df*t]:ﬂévi'&@ﬂ'" extracted

with ethyl acetate and the conbl ne ni ¢ phase dried

i I « fidt : LElhicat isQuahyy fl ash
(”f‘jmgf tE fg[mt ?%?ébﬁ?yﬁia%?ﬁ%@@}féﬁfgE?i;ﬁdala%’é{)%g; é'xtifﬂ’éeég“avealé. 603

% o e title compound, o - err . al c

19 or -CJerr]Her @f’ﬁf)m W) 9&%@_‘{@‘@ tm%f%gglt%wtructm%cﬁ *

Exanpl e 15

(7S, 8aS) - 7- ( 4- PEWPSEAtk Ad capcrete steglanophenyl )- 1, 2, 3, 4, 6, 7, 8, 8a- oct ah
ydro- 15 . pyrrol o[ 1, 2-al pyrazine ,[err]
A’sol ution of 0.25Ig ppevationoef the spmch%idﬁffgato@xy twger mitially
cyanophenyl)-1, 2, 3, 4,6, 7, 8,8a-oct ahydro-pyrrol o[ 1. 2-al pyrazi ne '(Preparation
16), 0. 164egignates artype of thef raamositaation dn 3whyck theskaraoke of

tri phenyl phosphine in 25 10 mL of THF was treated with 0.18 nL (1.15

nol ) of di et hhlmgtiﬁ&rdarimtallede Bhik room type desighatiors is inputéed anbi ent
tenmperature for 16 h. The solvent was renoved by rotary evaporation,

and the resi dugwoaiéanhé afach hafered Gehess eofitrsller! (Ao @Mowh in the

hydr oxi de. The lNayers were separated, and.the organi ¢ phase was dried

(magnesi um fﬁﬁ?u i 1. i fmcati on by flash
silica gel chr(i):ir%ltsﬂggr aphy %&thﬁg&qggcmsgggggﬁze?ﬁ% gave 0.225 g
(66% of the title conmpound. np (.HO) 81-85 [err]C. HRMS cal cd for

Cerr]Herr]FNerr]0 (M#): 352.1825, found: 352.1817. WO 97/ 23482
PCT/ 1 B96/ 01192




-45- .- Exanpl es 16

(7S, 8aS)-7-(Substituted-phenoxy) net hyl - 2- (4-cyanophenyl)-1,2,3,4,6,7,8, 8a-
oct ahydr o- pyrrol o[ 1, 2- al pyrazi ne 5 [err]

The foll owi ng compounds were prepared from (7S, 8aS) - 7- hydr oxynet hyl - 2- (4-
10 cyanophenyl)-1, 2, 3,4,6,7,8, 8a-oct ahy2io-pyrrololl, 2-a] pyrazi ne
(Preparation 16) and t he appropriate phenol according to the nethod
described in Exanple 15. 16a.

(7S, 8aS) - 7- ( 3- Cyanophenoxy) net hyl - 2- (4- cyanophenyl )-1, 2, 3,4, 6, 7, 8, 8a-

oct ahydro-pyrrolo[l, 2-a] pyrazine. np 114-118 [err]C. HRMS cal cd for

(s %L% 20k Qesighated rooisityaffen ¥ indicated by 4o’ "Thien, B o

S ert] H or 11 N it slésiBoRtREE MesirBl ffs biNE Lol U ifidicited’by

16¢c. (7S, 8aS)-7-(34E hyl -,2- (4- h 2. 3,4,6,7,8, 8a-
oc'fahg/dro- Syar(ﬂ etf ;é@ﬂ%% Heﬁtﬁlé@fé%ﬁ[%ﬁﬁ%%gﬂs%h)@ﬁ YD PE :

err]Herr]Nerr r J : 20 378.2182, found:, 378.2145.
gxanp} e[ 17 IN sou]n% %ei%l ﬁ“ﬁﬁ*éndz the room type, a particular program
(7S,8aS)-2-(5-Chloropyridin-2-yl)-1,2,3,4,6,7,8, 8a-0octahydro-pyrrolo[1, 2-a]
pyrazin-7-yl identified by the number k and the typei is rettievedattom 25
[err] 30 A solution of 0.595 g (2.35 nmol) of
(7R, 8aYS) - 7- hy drtlvey ROM -htorsetytlieabg@rithm for the sound field control.
yl)-1,2,3,4,6,7,8,8a-octahydro-pyrrol o[ 1, 2-a] pyrazi ne (Preparation 17),
0.430 g (3.52 By sudi'dl indiin&E R tisef icdn?8bt&in’ 88d esireéd Souhid fieldf
tri phenyl phosphine in 25 nL of ‘dry THF was treated with 0.44 nL (2.8

I f dieth 1 ! 3 /23482
mmol) of, di et hylgzen] €6/(hRK8Al rd6th EudEidh ! Once the kadfRIRY/ 2341

stirred at anbi 4 I A or. T d and the
‘esi due SRRPHIEERE| Ristalety ndinlly tie RO0HE BrptCfs GRRRNEEA]

nmet hyl ene chl orhde: gcetong. A second. chr omat ogr.aghy.of,.the naj or

f rac%/i on with t'jaﬁe@%es@?efﬂog&vfé’lzﬁ 6%0533’ Crhangﬁg%wlmﬂﬁfi t eJ
conpound. HC)..2Q2-205 [err,]C. HRMS cal cd .for

q or r]H er ?}) C1( np&z%l}@![l@nr or aEt rqlhymmsgtimwsmthm soungl figld

Exanpl e 18

( 7s,m§a5) - 7- ( 4- effestonda prohibited te-change theirdomotype.- Whes, the, 7, 8, 8a- oc -
t ahydr o- pyrrol o[ 1, 2-a] pyrazi ne 10
15 A solroomrtygpfe is 2hagged fomriotg jdsy the relocation of the

(7S, 8aS) - 7- hydr oxy- 2- (5-chl oropyri di n- 2-

1)-1, 2,3, 4,6, Qi 1lifig- b i 8) in
){o)m_ of dry ka&aﬁ%ﬁF was trlga%bgm!?{k{bga% (1.ge%f?%62§%?%%oﬁyzjriﬁde

(60% oi | di spenrsi $s b %fgm( HeRd f :

4-f | uor obenzyl rtEPo d%lalﬁgeﬂabn%&\z@é&ﬁﬁ%ogé ﬁuﬁlt et r(%t-k(r)\- but yl amoni um
i odi de. The m x¢ ! t: anbi ent tenperature for 16 20 h, and
war med to 50 [@re?{)ég@@kﬁéﬁ:%g%shspensi on was cool ed, the solvent was
evaporated, and thenf esidue partitign e n ethyl a te and water.
The | ayers he §9§§Pﬁﬁ’§d,s°%a ﬁ%éPSff‘égfﬁ oﬁtéé@‘fvieiqri ed (magnesi um
sulfate), filtere d va at Purification, by, fl ilica gel
chr amat ogr aphy cg,ngﬁoaﬁgr LTS §§%‘f£%{? (ﬁgferen RIOREABIS ga\yﬁbeoﬂﬂﬁ%mw of
the title conpound. np (.HCI) 165-168 [err] C. HRV5 25 calcd_for

Jerr] H err] d Enreespandenss toddre typss afotheiroese sitastions. Howewen,7/ 23482

PCT/ 1 B96/ 01192 -47-

Exanpl e 19 the user does not need to edit the programs, but the maker |
(7S, 8aS)-7- (3- Cyanobenzyl ) oxy- 2- (5-fl uoropyrimdin-2-yl)-1,2,3,4,6,7,8,8a-0
ctahydro- presets versions of the program#¥or ¢helvakidustpyeszofrthe

room situations (the user does not commit the preparation of
the programs). Therefore, after the sound field controller is

installed, the user simply designates a type of a desired sound



[err] 10 A solution of 0.60 g (2.5 mmol) of
(7S, 8aS) - 7- hydr oxy- 2- (5-fl uoropyri m di n- 2-
yl)-1,2,3,4,6,7,8, 8a-oct ahydro-pyrrol o[ 1, 2-al pyrazi ne (Preparation 15) in

30 nL of THF was treated with 0.41 g (10 nmol) of sodi um hydride (60%
oi | dispersion), followed by 0.75 @2(3.8 nml) of 3-cyanobenzyl
brom de and 30 ng (0.1 mmol) of tetra-n-butyl anmoni um i odi de. The

m xture was stirred 50 [err]C for 16 h, cooled to room 15 tenperature, the
sol vent was evaporated, and the residue partitioned between ethyl
acetate and water. The | ayers were separated, the organic phase was washed

Wi th wat effiglddinbbrder torobthinawmmd field éfiec) aduiptedr el thed
evaporated. Purification by MPLC silica gel chromatography with ethyl

g%t ]15;39%% oThbuf sifdg ig?lf:]%zﬁ?L%ﬁ?fyf%g(‘m?’f?%seﬁfé?ﬁ%ﬁy 1 hd:
(75, 8as) - 7- ( 4- CReglieciar.and, the avalify.of the _S?_E)il%efd. 1 modification

Syrrolorar s atyttie poubsfiefd ffipcbor, fid HedipAaMon ot the maammriime s 13 g
(0.33 mmol) of (7S, 8aS)-7-(4- . .

( (et hoxycar bo@H0 f@ﬂb’pWi}ﬂ&ﬁh%@@-ﬁ%t@ﬂﬁdp?ﬂdﬁhﬁm@tﬂ )thf :
,2,3,4,6,7,8,8a- .oct ahydro-pyrrol o&l, 2-a)pyrazine (Exanple 11i) in 15
nL of anhydroudesigyationnis ¥Lxed or lodled mdeasptherwise exceptionally

PCT/ 1 B96/ 01192 - 48-

was added drop\lo'eqﬁegmda,h i ce-cold suspension of 0.025 g (0.65 mmol) of
l'ithium al um num hydride in 15 nL of anhdrous ethyl ether and the
m xture stirred for cf e Feit at 0
[err]Cwith 0.025 rﬁ_é)’g‘éé\?vgltbger% ag'oﬁs..t%%a%Véﬂhdﬁ%&@f ggg?tén%l%'y roxilj%%, and
R T T e A

Oelifje, ll:)hef}‘i rate concentra h _ pu'rl a:on ; ] I
gave " 0. 078ubld BET Srecit WPHRELAE slirb! nigeraRly YorfSBl AR, 1T
LS el cd 1T to the Tk of 14 bbbk sitdiont, BMichadd 3ot pRenaad®

7S, 8aS) - 7-( 3- dr oxyrmet hyl enoxy) net hyl - 2- (5-fl uoyo mdin-2-yl)-
(1 2.3, 21, 6, (7 giyal_gtbgt%e;d 3 t) qullcﬁ ay.lze preget ﬁy(tie erlczy herefore, vt
pyrrol o[ 1, 2-a] pyrazi ne 15 Jerr] A solution of 0.15 g

(0.39 mml) of theusarPaii-neadibocreate a sound field adapted to the actual
(et hoxycar bonyl ) phenoxy) net hyl - 2- (5-fl uoropyrimdin-2-yl)-1,2,3,4,6,7,8,8a
- oct ahydugenyiid dithdtionabpthezornd Heldréffedtbir) in 15 nL of anhydrous

et hyl et her was added dropwi se to an ice-cold suspension of 0.029 g
(0.78 muol ) of lithium al um num hydride in 15 nL of anhdrous et hyl
ether and the m xture stirred for 30 mn. The reaction was carefully

quenched at O [err]C with 0.029 nL of water, 0.029 nL of 25 15% sodi um
hydr oxi.de, and 0.087 nL of water. The precipiate which fornmed was
filtered through Celite, the filtrate concentrated in vacuo, and

purification of the residue by flash silica gel chromatography with
95:5 chl or of or m net hanol gave 0. 099 g (72% of the title conpound. np
(.HC&l) 85-89 [err]C. HRVS calcd for CJerrJ]Herr]FNerr]J err] (MH®) :
359. 1883, -found: 359.1895. WD 97/ 23482

PCT/ 1 B96/ 01192 -49-

Exanple 22 . :

(7S, 8aS)-7-(4-(2-Hydroxyet hyl) phenoxy) nmet hyl - 2- (5-chl oropyri din-2-yl)-
1,2,3,4,6,7,8, 8a-oct ahydro-pyrrol o[ 1, 2- a] pyr azi ne '



[err] 10 A solution of 0.15 g (0.33 mml) of (7S, 8aS)-7-(4-
(( rret hoxyr‘ar hnn\/l ) et hV| \ nhenoo(y) nmet hyl - 2- (5- chloropyridin-2-yl)-1
dro pyrrol o[ 1, 2-a] pyrazi ne (Exanple 13d) in 15

n1_ of anhyc1 ” m ” H was added dropwise to an ice-cold
suspensi on mol ) of |it¥ um al um num hydride in 15 nL

of anhdrous et hyI ether "and the mixture stirred for 30 min. 15 The
reaction was carefully quenched at 0 [err]Cwith 0.0 er, 0.027
m. of 15% sodi um hydr oxi de, and 0.081 mnlL of vvatFﬁ"fSThécchr HAS BERl

whi ch forned was filteredthrough Celite, the fiiltratRgpg ntratfed in
vacuo, and puri resi due by flashﬁmﬁ
WHER 5EPlaimed

chr omat ogr aphy oroform nmet hanol gave 0. 13 (95% of the

1%, SRl T b obsES daiifog 1 b agram tor

Exanpl e 23

(7S, 8aS) - 7- (4- ﬂﬁ%?%@ﬁo%@?%?ﬁ?}ﬂaﬂ’% ofip sound field in matchipgwithy 7 5 g

a- ah rr 1, 2-3 razine 25 [err
30 A niateem situntion lgmi Uéﬁll@gu ) @ﬁec ot 35 th8¥alle ) & err]

(7SR, 8aSR) - 7- (4-f | uor ophenoxy) net hyl -

1,2,3,4,6,7,8, mogcaah)selaetmgrappqmtns@qmmmmg (Preparation 3), 1.49 g
(10.0 mmol ) of 2, 6-dichloropyrazine, and 0.508 g (4.79 mmol) of sodium
carbonate in 50 nimémory memasnibr stexing avplurakisyeof poogeiiswhich16 h.
The reaction was cool ed I:tyo anbi ent g % 97/ 23482

PCT/ 1096/ 01192 can be selected in terms of types of sound fields and t of
tenperature, the solvent renoved in vaclo, the residue taken in ethyl
acetate and t pH was adjusted to 11 with sodi um carbonate and
the | ayers vvergoow S%ua'ﬁBQFéd The aqueous phase was extracted with et hyl

et 2%3@%&%@%&5&9&% 1% BeRigiidnlia Tl I P o
chromat ography with agﬁ]ﬁh t hyl acetate: hexane gave 0.491 g (68% of
the title conp8uPRUNfAHLedC ) 209-212[err]C HRVS cal cd for

C[err]H[err]C[err]FN[err]((i) . ( M) - 31?()18 found: 363.,1384.
Exanpl e 24 second designating means for designating a desired type

(7S. 8aS) - 7- (4- Fl uor ophenoxy) net hyl - 2- (6-chl oropyri dazin-3-yl)-1,2,3,4,6,7,8
, 8a- 10 of a room situation; andoct ahydr o- pyrrol o[ 1, 2- a] pyr azi ne
[err] A mxture of 0.500 g (2.00 mmol) of

(7SR, 8aSR) - 7- (4- f | weleuthegy anganetfoyselecting one program from the .
1,2,3,4,6,7,8,8a-octahydro-pyrrol o[ 1, 2-a] pyrazine (Preparation 3), 1.49 g

(10.0 mmi) megiory kit hprortin %'H&h 6!&'(1;}1@} 58§§Qla(téd7 ypewf) of

sodi um carbonate in 50 . of 20 s anyl al cohol ated t'o reflux for

e oSSR T Y e YO Kool ST
2 SHUEEE A OSBRI s 1
o G U ORI R SRERA B s o
e e At ot kA AR T

363. 1388, found: 363.1404, WD 97/ 23482
PCT/ 1 B96/ 01192installed and for inhibiting the second designating mﬁmns
Preparation 1 7- Hydr oxynet hyl - 2- phenyl net hyl -

,2,3,4,6,7, 8, 8after the effector is installed.
oct ahydr o- pyrrol o[ 1, 2- a] pyrazine [err]

_—
This Sheet Has B

N



A suspension of 3.20 g (84.3 mmwl) of lithium alum numhydride In 30 niL of
dry THF was cooled to O C and treated dropwise with a solution of 8.00 g
(27.7 10 nmol ) of

7- met hoxycar bonyl - 2- phenyl nmet hyl -1, 2, 3, 4. 6, 7, 8, 8a- oct ahydr o- pyrrol o[ 1, 2-
a] pyrazin-1-one (Jones, R C. F.; Howard24 K. J. J. Chem Soc., Perkin

Trans. 1, 1993, 2391) in 80 nL of dry THF. After 30 mn the reaction
was carefully quenched with 3 m. of water, 3 nL of 15% NaOH and 9 of
mL water. The m xture was filtered, the filtrate evaporated, the

| ayer was. dr 1 ed” (rBRRGHOR WIS ADAFTIVESELEGTING.OR oive s, oo

g (89% of the title conpound as a m xture of (7RS, 8 aSR)- and
(7SR, 8aSR) - i soners of suG(DN'ERLObuPR@GRrAMé in the next reaction
(Preparation 2). mz (M#) 247.

Preparation 2 (7RS, 8aSR) - and .

(7SR, 8aSR) - 7- (4- Fl uor ophenoxy) net hyl - 2- phenylnethyl 20

1,2,3,4,6,7, 8, 8a-octahydro-pyrrol ol ABSTRAGA' ne [err] 25

A solution of 6.00 g (24.35 mmwol ) of 7-hydroxynethyl -2-phenyl net hyl -

. 152,3,4,6,7, 8, 8a-octahydro-pyrrol o[ 1, 2-a] pyrazine (Preparation 1), 4.10 g

(86.5 nmol ) OfIn4afédiﬁi&Fﬁlﬁﬂ%fféé%ﬂoﬁ@réh@é%dbdf@@hg 0 a _
tri phenyl phosphine in 50 nL dry THF at err treated dropw se

\EIB.V: |t(I‘)]V\:d tgtré%%lg%ﬂg%?r gaﬁgélifg ure aAng |rrecﬁ ??ﬂﬂ&%ﬂ%e%e Sg Vefl)t: \::-V?/.IS
NacH " (el Rptehhd IR 4ot RipteRET R UBIKEME" 111 e o0,

and evapor at ed et he crude duct as dark okl . Purifdcation
by flash sili @ﬁ%cé:p dﬁrﬁl?éﬁla‘&aapﬁqwogf Tiiposy, doras o Plurality of

PCT/ 1B96/ 01192 . -52-

el uting with d¥ogTaIRg which sen heiseleched; i depmsrof tWﬁ%OfofFO‘Mé

(7RS, 8aSR) - isomer and 0.410 g (5%  of theﬁé]SR 8aSR) i soner.

( 7RS, 8aSR) 7- ( fieldscangHames, piroom sityationseA Hizst switehsissopesaied

oct ahydro-pyrrolo[ 1, 2-a]pyrazine: [err]C NVMR (CDCl[err]): [err] 32.0, 35.5,
51.5, 52.5, 5do# designafing abdedired2type of & sowhd field.1 ¥ sebond15. 86,

127.0, 128.2, 129.2, 138.3, 155.1, 155. 6, 158. 8.

(7SR, 8aSR) - 7- (s%iftbh%oﬂ?@fwﬁ@d (53 @ésxgnéaﬁiﬁ%Ré. r&s’ﬂbﬁd% e3of1a6rc701& 8a-
oct ahydr o-pyrrol o[ 1, 2 pyrazine: [ert] (coa | err [err] 31.6, 35.4,

115 b1, 157, o g e iy Kglectid ?501"%22*40%’&%1%%5%’“"*@8‘58

Preparation 3

(7SR 8aSR) - 7- CEPEdRg S ket %P]r'}ffld?lﬁn%t%d éyP%OgéhScﬁo%‘é Aield, | ol o[, 2
-a] - [err]

Amxture of 23shthedodgnted tupe ofdhze B P or GPlREReS) ret hy! - 2-
20 phenyl net hyl - ,3,4,6,7,8,8a-oct ahydro-pyrrol o[ 1, 2- a] pyr azi ne
(Preparation 2), 30 mL of methanol and 2.5 mL of 5.0 M anmoni um
formate was treated with an aqueous slurry of 0.15 g of 10% pal | adi um
on carbon. The m xture was heated at reflux for 48 h, cooled to

anbi ent tenperature, filtered through Celite, and the filtrate was
evaporated. The residue was taken up in dilute aqueous ammoni um hydr oxi‘de
25 and extracted with chloroform (3x). The conbi ned organi c phase was

dried (magnesium sul fate), filtered and evaporated to give 0.874 g
(999 of the title conpound. 13C NMR (CDCl[err]): [err] 32.0, 34.5,
45.2, 50.9, 53.4;, 57.0, 63.7, 72.6, 115.4, 115.5, '115.8, 155.1,
155.6, 158.7. HRVS calcd for (Jerr]Herr]FNerr]O (MH+): 251. 158,

found: 251.155. WO 97/ 23482

PCT/ 1 B96/ 01192 _ - 53-

Preparation 4
(.7RS, 8aSR) - 7- Hydr oxynet hyl - 7- net hyl - 2- phenyl met hyl - 1, 2, 3, 4, 6, 7, 8, 8a- oct ahyd
r.o- pyrrol o[ 1, 2- a] pyrazi ne [err]



‘A solution of 3.33 g

phenyl et hyl

R C F.; 10 Howard, K. J.
125 nL of dry THF was

(33 mol ) of lithiumalumn

solution was stirred for 2

guenched with 1.25 nlL of wa
water. After stirring for 3
dried 15 (nmagnesium sulfat
flash silica gel chronma-

(11 nmol ) of (7RS, 8aSR) - 7- met hoxycar bonyl

J. Chem Soc., Perkin
added dropwi se to a stir
um hyqpkg
h at roomtéenperature,
ter,
0 mn,
e),

the m xture was f

tography eluting with

1.26 nmL of 15% NaOH, and 3.78 nL

- 7- et hyl -

-1,2,3,4,6,7, 8, 8a-oct ahydro-pyrrol o[ 1, 2-a] pyrazi n-1-one (Jones,

Trans. 1, 1993, 2391) in
red suspension of 1.26 g

e in 125 nmL of dry THF. The

and carefully
of
iltered through Celite,

filtered and evaporated. Purification by

9: 1 chl or of or m net hanol

PCT/ 1 B96/ 01192

(magnesium sul fate), filter
gel chr omat ogr aphy wit
of the title
43.7, 48.7, 51.0, 60.2,
158.9. nlz (MH) 239.

62.
5

conpound.

ed and evapor at ed|| Puri f
[e}r]C NVR ( base, CDG
9, 69.4, 144.95, 14

gave 1.67g (58% of the title conmpound. 13C NWR (base, CDCl[err]):
825.3, 39.7,41.8, 51.1, 51.p 57 T, 82362797 3.3, 71.3, 127.0,

128.2, 128.7, 129.2, 138.3.|mz © 61.

Preparatlon 5 20 © =]

(7RS, 8aSR) - 7- Hydr oxynet hyl - 7 g -2-(%flu éggrinﬁin-2-y|)-1,2,3,4,6,7,8

, 8a- f%; oct ahygfo- ] pyrazine [err]
A solution of 1.65 g (6.35 pTolAN\oOf (7 aS -7-hydroxynethy|-7-nethy|-
phenyl methyl -1, 2,3, 4,6, 7,8, pa-oct O- pyrr qgi, 2t a] pyrazine (Preparation
4) in 20 m. of nmet hanol was nlxed “with 4¥m| (22.2 mol ) of 5M
aqueous ammoni um 30 formate, an aq slufry of P.8p g of 10% pal | adi um
on carbon was added and the m 5 dﬂ'anblent tenperature
overnight. The solution was|filtere th 3%25 lite and evaporated to
give (7RS, 8aSR) - 7- hydr oxynet hyl - 7- hyl - 97/23482
"PCT/ 1 B96/ 01192 ) 10 < -54-

1,2, 3, 4,86, 7,8, 8a-oct ahydr o- p@r@o[@ yr sufficient purity for
use in the next s{8/p. m X _

(7RS, 8aSR) - 7- hydr oxynetdiiyt~JZ; —2—34+%, 118, §3-

oct ahydr o-pyrrol o[ 1, 2-a] pyr@gzi ng (Y. 08g, k | R, 0.92& g (6.98 mmol) of
2-chloro- 5 5-fl uoropyrim gi nad fﬁk, o s . g. Prep. Proc.
Int., 1995, 27, 600-60 nd -1 F2B 2319 I}) of sodi um carbonate
and 65 nL of water wa¥ heat & & 1 flor .} The sol ution was

cool ed angd=extracted with chlp 0 2 Tlhe ijned organi c | ayers
wer e dried s( magnesi um sul f afje) il n egggo dted. Purification

by flash{)lica gel Qhuonat 3% e qrolor m net hanol (95:5)
gave 0. 8Qm=10 47%@ e I nd| r §¢ (CDCl[err]): [err]
25.5, 39.]3.41. 7 43. 3,48. 7 5 .3, 6%@, A1—6 , ,

149. 8, 153.1, 158. 9. niz (M I

Preparati on 6 (7R, 8ag9¥A i pF |5-1 | o?rin‘id%n-z-yl)-l
,2,3,4,6,7,8,8a-octa “p Zia i
alpyrazine 15 [Jerr] 20 A soluf|%% of 9.75 g (42.0
mmol ) of (7R, 8aS)-7-hydroxy} hyl -

1,2,3,4,6,7, 8, 8a-oct ahydr yrrol o] 1,2-al pyr azi hafi, L.; et al. J.

Het. Chem, 1990, , 2J181) and gé L ¢f nrmoni um formats in 140
nmL of methanol was treasfd [ With ~Je u | @rfry of 4.9 g of 10%
pal | adi um on carbon and thel m %t hrelwa tifref [at apbient tenperature
for 18 h. The m xture was fjyltared thro | (o evaporated to
give (7R, 8aS)-7-hydroxy-1, 2 3,46, 7|8, 8a o¢t ahygy ofdyrrol o[ 1, 2-a] -

pyrazine as a clear oil. Step m xture of the crude
(7R 8aS)-7-hydroxy-1, 2, 3, 4,B, 7,)8} 8a- Bctégi r 3 gyrrol o[ 1, 2- a] pyr azi ne,
9.96 g (52.5 mmol) of 2-chlpro{p-fl digro [ Mt (Punai ski s, ., et
al. Org. Prep. Proc. Int., 199 27 ] 6600-602 13. 26 mmol ) of sodi um
carbonate and 450 nL of watpr was hg¢ate i rfC tor 72 h. The m xture
was cool ed, extragted W thlchl Pofﬁ}}l( ).} @an¢ t he conbi ned organic
phase was dried V[T97T§1482 a

o g \N

- 55-

cathn by flash silica
anol gave 8.54 g (85%
[err]): [err] 39.1,
5.24, 149.9, 153.2,
Preparation 7

(7R, 8aS) - 7- Met hanesul f onyl oxy- 2- (5- f | uor opyri midin-2-yl)-1

,2,3,4,6,7, 8, 8a-oct ahydr o-
,2-a]pyrazine

pyrrolo[1l



10 : [err] A solution of 1.00 g (4.20
mml ) of (7R, 8aS)-7-hydroxy-2-(5-fluoropyrim din-2-
yl)-1,2,3,4,6,7,8, 8a-oct ahydro-pyrrol o[ 1, 2- a] pyrazi ne (Preparation 6) and
0.644 nL 15 (4.62 mol) of triethylamne in 40 nL of nethylene chloride

was chilled to O [err]C and 0.3%2 (4.41 mol ) of nethanesul fonyl
chloride in 20 nL of nethylene chloride was . added slowy. After 30
mn, water was added and the pH adjusted to 10 with 1M NaOH. The

| ayers were sepgrated, the organic phase ds washed with water (2x),

dried (nagnesig!1sulf§ﬁe), filtered and e%iporated to give 1.15 g (86% of

the title 20 enpou@dg of sufficient purity for use in subsequent

reactions. niz (Mg+) Z17.

Preparation 8 - Met hoxycar bopyl - 2-p enlg&nhyl-l

, 2,3, 4,8, 8a-hexa p§§r0I0F1 , 279 pyr agiy- 14~

one 25 (A

8.6 g (27 mol

hexahydr o- 1H-p

J. J. Ch

1, 8- di aggbi

heat ed at refl px

was di ssol ved | n

PCT/ 1 B96/ 01192

washed with waf e

to give 5.

[err] 32.9,43.p
i
b

A sol ution of
,5,6,7,7a- 30

(Jones, R C. F.; Howard, K
, 12391) and 2.0 nL (13 mmol ) of
- DBY) in 150 nL of nethanol was
$ ehtt yas evaporated, the residue
\D[97/ 23482

: - 56-

\umistlif ate), filtered and evaporated
G\:OMO nd. [err]C NVR (CDCl[err]):
a9]1, |196.0, 127.7, 128.0, 128.8,

LT3R

136.2, 148.1, [L45. ch%)r ~(err]Herr]Nerr]Qerr]
(M) 287. 139p,

Preparation 9 7- ‘Fhoxycarbonyl-Z-phenylnethyl-l
,2,3,4,6,7,8,8 | Coe O

pyrrol o[ 1, 2-a] 1% “’% O err]

A mxture of 4Pp.0 g (140 MD ‘6T‘f}%%fﬁ6§VEﬁF56ﬁx - 2- phenyl net hyl -

1, 2, 3, 4, 8, 8a- hpxahydr o- pyrrol o 1, 2- al pyrazi n-1-one gak ati on 8) and 10 ¢

of 5% 15C\d o y et at
appar at us under 50 of L hydrogen gas for 6.
filtered(@rough i i vas
g (95% ?;:the ti " 13C NMR (CDd(Jerr])
44.8, 48, 49.6,| 52.1, 55.7, 64.0, 127. 28,1 .
169.6,174.8. H cal cd f&? C[err]H[err|N[-4; Chgr'
found: 289.1549. RO \
(7SR, 8aSR) - 7- Hydrpxynet hyy- 2- pheny{'ngt hiy! -
,2,3,4,6,7,8, 8a- ot ahydr d- pyrrol of [l &2-
al pyrazine [err]
condenser and dr opgt
2.4 g (63 mol) o
6.0.9g (21 mmol ) o
phenyl net hyl -1, 2,
(Preparation 9)
The LAH suspensi o
added over a 30-6
PCT/ 1 B96/ 01192
continued for ano

aken in a Parr
e m xture was
rlated to give 38.4

31. 8 41. 4,
128. 88 1366,

‘ f | asR LI
"c arged{ wth 10
i (LAH)
‘ N y| -2- 30
ok pyrrpl p[ 1, ﬁ@-égl
[ H- was| pl ac inLLﬁfﬁngunﬂqaﬁ funnel .
)3 e apd the € sojuti oy was
—W—

uxyy WD 97/ 23482

i1 was copled in an ice psd
guenched by 72 of water, 2.4 nL
hydr oxi de, and 7. . =St Tegi ng conti nued until
precipitate fornmefd, the m xturp was | t &Ped t hrough Ce
filtrate was evappratgd to oig» 5.0 9 (97% of the title 5
sufficient purity]for use In ao*‘f ent reactions. [err]C NVR (

[err] 31.1, Bz 2. 513 5P 6757.4, 62.8, 62.9, 67.4, 127.§, Viv8. %,
129.2. 138.2. HRVB calcd for CJerrJ]Herr]Nerr] O (MH) 247@181 5?

Q

found: 247.1800. !
N 0 )



*Preparation 11 ' _
(7S, 8aS) - 7- Met hoxycarbonyl -1, 2, 3, 4, 6, 7, 8, 8a- oct ahydro- 10

pyrrol o[ |, 2-a] pyrazi n- 1- ene [err]

A mxture of 77.3 g (16 mml) of
N- benzyl oxycar bonyl - ci s- 4- car boxy- L E{ipb) di nret hyl ester (Bridges,
R J; et al. J. Med. Chem, 1991, 34 and 169 nlL (55 nmol ) of 5M
anmoni um formate in 1000 nL of rretEhlrgi treated with an aqueous
slurry of 15.5 g of 10% pal | adi um After 4 h, the m xture was 20

filtered through Celite, the filtrate was concentrated to about 500 ni,
saturated with sodi um bi carbonate, and extracted with chl orof orm
(5x). The aqueous | ayer was sat yraged,wi th sodi um chl ori de and
extracted with chloroform (3x). The cophilne or gani ¢ phase was dried

(magnesium sul fate), filtered and ekgy o give 39.8 g (88°/c) of
ci s-4-carboxy-L-proline dinmethyl ?t s A mxture of 39.8 g (213
nmol ) of cis-4-carboxy-L-proline dfng Jjer, 40.2 *g (213 nmol ) of
2- (pht hal i mi do) acet al dehyde (Prepar p¥ gand 17.5 g (213 mol )

of anhydrous sodium acetate in 2150
treated with 67.7 g (319 mmvpl) of sod] cet oxy) borohydride in small
portions over a 1 h period. The solddion was stirred for 16 h, water
was added, and the pH 30 adjusted to 10 with 1M sodi um hydroxi de. The

or gani ¢ phase was separated, dried (magnesium sul fate), filtered and

evaporated to give 73.8 g (969 ofFnga- 4 .

(pht hal i mi do) et hyl - ci s-4-car boxy-L*p ne' di net hyl ester. WO

97/ 23482

PCT/ 1B96/ 01192 ' - 58-

A solution of 73.8 ¢ (219% rg}%ll% of IN(2- (nhlp i H{%» et hyl} ci s-4-car boxy-L-
pral i ne dinmethyl estqr m_ (@id% rangle) oiNm%a'lgdes met hyl am ne

’ met hyl ene chl ori de was
tfi a

in 3100 nL of thanol was stifrred at anyi ent tienpergure for 16 h.
The sol vent was evaporated and the &rude Jprodudt purified by flash
silica gel chromatogr apﬁ)y starting| 5 WQh 4:1 di elmﬁl et r nmet hanol and
ending with 2:1 diethy her net hgnol 10% gi veg (91% of the
title conpound of suffr cir ent purity fof _use in SUbi§ uent reactions.
mz (MH) 199. Anot her sam}I]@ of tjhe t e conpound was

purified further by fll agqts silica gql 115 chr dmat oy 8@phy th ethyl

et her: met hanol (9:1 tlo 2) and forjme 52 | te sol 1 FON 10 standing. np
70-74 [err]C 13C NNFRN% rr] - DMSO): ﬁrr 12,40.95,42. 4 46. 6, 52.6, 55.8,
64.0, 173.9, 176.2. H alcd for |CJe [er r] N[ el Pq er r|] (MH+) : 199. 1083,
found: 199.1091. 180 145 Hreparation 12

2- (Pht hal i m do) acet al{d e 15
[err] I:“}’ﬁsol uti on jof %8;50 (1290 Jrﬁrgl) of
2- (pht hal i ni do) acet al|[dedyde di et hyl| acd#4) 20 in 8686 nL of toluene was

M xture was Stirred i garbnaly. o, 4mbi o “5’”’%32? 2t 008 for 2 nhe
sol ution was cdn g’aﬁﬁﬁ‘i vacjrgtoand 10 bsf | acetate was
added. The white BEci pi tate was 168 t er g ofl7ﬂnd hed with

i ce-cold ethyl acetat|e @100 m.) to|gi Vg 60 30. 0 g5 (78%] of the title
conmpound. 25 _ EJ aratj on 13

(7S, 8aS) - 7- Hydr oxynet hy@-_@-(S-fl uor opyrliﬁﬁn' din-2-y Eﬁﬁ

,2,3,4,6,7, 8, 8a-oct ahydr70- 170 185

pyrrol oI [ 1. 2-a] pyrazijne 30 r] WO 97/ 23482
PCT/ 1 B96/ 01192 7.5 175 ' lbﬁ’ - 59-

Step A A so|8Jti on of 1.[75 d8®. 84 |mol 196 |

(7S, 8aS) - 7- met hoxycar|bo 185 200

1,2,3,4,6,7, 8, 8a-oct ahyg"o pyrrol o[|1 gjd)yr azj n-1 @ﬁe (Preparation 11) in
100 nL of THF wgs added dropvvl El suspens? of 0} 67 g (18 mmol)
of lithiumaluminumyg BMiride in reffl ux2d® THE. | After stirring

for 1 h, the solution wgg cooled a d 2(? car ullglguenchlad with 0.67 nL
€

of water, 0.67 nL of |[15% sodi um hydr oxi and 2.0 , mJ] of water, The
pr eci prtate was filtgred and the f||trate was oncert.trated to give 1.4

g of .
(7S, 8aS)-7- hydroxynet hyl -1, 2, 3, 4, 6, 7, 8, 8a- oct ahydro-pyrrol o[ 1, 2- a] pyr azi ne
of sufficient purity for use in subsequent reactions. 10 Step B

A mxture of 1.38 g (8.84 nmol) of
(7S, 8aS)-7- hydroxynet hyl -1, 2, 3,4,6, 7, 8, 8a-
octahydro pyrroI 0[1 2 a] pyrazr ne, 1 30 ¢) (9 87 nrml) of

I T - e ~ ~ ~



‘mmol ) of sodium carbonate and 90 nL of water was heated at 95 [err]C for 16
h. The 15 solution was cool ed and extracted with chloroform (2x), the

conbi ned organi ¢ phase was dried (magnesium sulfate), filtered and
evaporated. Purification by flash silica gel chromat ography with 9:1
chl or of or m net hanol gave 0.97 g (43%.466 the title conpound. np

43. 8, 48.8, 51.3, 57.5, 62.6 4.9, 145.2, 149.9, 153.2, 158.8.
20 Preparation 14
(7S, 8aS) - 7- Hydr oxynet hyl - 2- (5-chl oropyridin-2-yl)-1
,2,3,4,6,7, 8, 8a- octahydrdv
, 2- a]pyra2|ne

123-124 [err]C. mz (MH) 253. [erF6|$éMﬂ$chC|[err]) [err] 30.9, 37.1,

pyrrol o[l
A m xture of 0.50 g (3.2 mmol) of

oct ahydro pyrrol 0 ' . q%l on 13, Step A), 2.37 g (16.0
mmol ) of 2, 5- di 85 g (8.0 mmol) of sodium carbonate
and 35 nL of isoanyl '} . The hot solution
was filtered and filtrate ted: r|f|ct|81r8@yflash
silica gel chromat o%ﬁ@hy with chl or of orfm met panpol gave 0.25 g

(299 of the title ound.... 1 (BI8R | WO 97/ 23482
PCT/ 1B96/ 01192 810R — : | i -60- |
31.1, 37.3, 44.7, 49.7, 51.2, Y b667Y; ! olo, 137.1, 146.1,
157.6. nlz ( M) 8268 - 458" -—— - Preparatlon

15 (7S,

o[ 1, 2-
[err] " A solfion of 1.58 g (4.
(7S, 8aS) - 2- (5-f | uor oBYQi widi h- 2-yl) - 7
1,2,3,4,6,7,8, 8a-oct ahydr o- rol o[ 1, 2- aJpyr az| -7-9 8Denzoate (Exanpl e 9)
in 200 nmL of met hanol W& ’t"r"e'é‘f’é'd“W't"ﬁ"Btb of 15% aqueous sodi um
hydr oxi de. After 30 mn, t he solvent was renoved and the residue
partitioned between water and ethyl. 15 . acetate. The | ayers were separ at ed,
t he organi ¢ phase was dried (nagne';:['mﬁ sulfate), filtered and
evaporated to give 0.922 g (84% o tiMl e conpound. 13C NVR
(CDCl[err]): 8 39.4, 43.7,49.0, 51.2, 62.2, 63.6,69.9, 144.9, 145.2, 149.9,
153. 2, 158.9. mlz (MH) 239.

Preparation 16 20 (7S, 8aS) - 7- Hy dTypesedbhwound( fieklsanophenyl ) - 1

,2,3,4,6,7, 8, 8a-oct ahydr o- pyrTolo[ I, Z-

aJ pyrazi ne [err] Number Numbér "Nifmibér of 1.5 Nu(rtbdir mol ) of

(7S, 8aS)-7-hydroxynet hyl -132, 3, 4,697, 8, 8a-3

oct ahydr o- pyrrol o[ 1, 2- gfpyrazi-re-{-Preparatr-on-13;--Step--Ar-- :‘t; 75 g (14. 4
D sodi um

mol ) of 4- f 1 uor bbppggnilt rliPax.and| Prgd g (19. 2
carbonat e in pd'yne df .blvsgg'o \Jcs%% eatedgqat BU CC'To | i The sol ution

was cool ed tg roomtenpek éxtracted with

1:1 ethyl acetate:diethyl ether (3x). The conbi ned organi ‘¢ phase was
dried (magngsi um sul f afey;-frttersd- ‘d".E‘JLE:LIQi"Ht'E‘d’.’" ' tion by
flash siliclg lgel chronmat ppyapty (WPEg 9: 1 of of orm_ MRanpi gave 0.925 g
(37% of Tynmaa?;tzmg% 9 3 n |i
PCT/ 1B96f 04T L J 1 s ' §61- t he
title conpo@nd. [err]C NWR (CDCl[err]): [err] 31.1, 37.2, 46.7, 51.0, 51.8,
57.6, 62.3,@ 67. 3, IO T T4 o5 13305, 15?.15‘.. “M'T (MH) 258.
Pr epar at i 0:%}7 Prg. Prg. | |Prg. | 1g. 14
(7R, 8as) - 7¢&ydriyme B (5- ghijor dpylri @i n{21y13-1] 2, 3, 4, 647,18, 8hioct ahydr o- pyrr
olo[1ll,2- 5 _ : SR al-pyr-azd .e----|_!er r
Prg. Prg. Prg. | Prg. §
Type m 1 9 3 n_ ||




‘A mxture of 3.81 g (26.8 nmol) of (7R 8aS)-7-hydroxy-1,2,3,4,6,7,8, 8a-

oct ahydr o-pyrrol o[ 1, 2-a] pyrazine (Preparation 6, Step A), 19.8 g (134 nmol)
of 2,5- di chl oropyridine, 7.10 g (67.0 mmol ) of sodi um carbonate and
275 nmL of isoanyl al cohol was heated at reflux for 72 h. The m xture
was cool ed to about 100 [err]C, 15 (}?ered_hot, and the filtrate
concentrated in vacuo. Purification o he residue by fl ash silica gel

chromat ography with 9:1 chl orofoer;IeG ? gave 0.63 g (9% of the title
conmpound of sufficient purity for ubsequent reactions. mz (MH)

254. Pr epar ation 18
(7S, 8aS) - 7- Hydr oxy-2- (5- chl or opyri di n- 2-yl)-1,2,3,4,6,7, 8, 8a-octahydro-pyrr
olo[1,2- 20 al pyrazi ne [err] -

A solution of 0.52°g (1.45 mol) of (7S, 8aS)-2-(5-chloropyridin-2-yl)-
1,2,3,4,6,7,8, 8a-octahydro-pyrrolol [, 2-a] pyrazin-7-yl benzoate ‘{ Exanple 17)
in 50 nL of net han —H3% aqueous sodi um
hydroxi de and stirred at anbi ent tenperature for|{30 mn. The sol ent
was concentrated by hal f{}i n vacuo and 30 the resi dugjextracted with

chl orof orm (3x). The conf§i ne o i ed (rmagnesi um
sulfate), filtered and ¢ apo(rba!t%g’gﬁﬁgPulrzl Sle‘%{/ fllgsh silica gel

chromat ography with 9:1 ghl or 0.29}g (68% of the title

IC&tIO

Q)

conpound. np (base) 167-{168 | 1.
A conpound of formula |- [err]

wherein 5 R efr] is ghenyl, |haphthyf, benzdxazol onyl, i ndolyl,
i ndol onyl, benzi m dazol y}J|, qui ngl yI : furyll, benzdfuryl, thienyl,
benzot hi enyl oxazol yl , Berzexafel it Hllerr] is Hor

(derr]- C[err])al kyI R[err] i s [phenyl, pyridinyl,
pyrimdinyl, pyrazi nyI, or pyr1|‘ila2|n Rlerr] is H or
(C[err]-C[err])aIkyI; 10 1le] |513H or (CJerr]-derr])alkyl;
wherein each group of Rlerr] and R err] may be independently and optionally
substituted with one to four substituents independently selected from
the groups consisting of fluoro, chl oro, brono, iodo, cyano, nitro,

t hi ocyano, -SR[err], -SOR[err], -SOJerr]Rerr], -NHSJerr]Rerr], -
(err]-Cerr])al koxy, -NR[err]R[ eﬂ &err]cm[err], -CONR[err]Rerr],
phenyl, -COR[err], -COORerr], f G- rr])al kyl, - 15
(dJerr]-derr])al kyl substituted with one to six hal ogens,
-(Cderr]-derr])cycloal kyl, and trifl uoronethoxy; Xis 0, S, SO

SJerr], NRerr], CO CH(O—I) Clg?q %2 mis 0,1 or 2;

nis 0,1 or2; 20 al | ster<F0| soners the[eof 6 or a
phar maceut i cal | y accept abl e-sat-t—1hereof: rrpounctPQ{ L&I aim1
wherei n Input R[erlrl is phenyl, P§Rht/hvl ) q;nz Lopy] , 1 ndolyl,

i ndol onyl, Lb@nzi_m’ dazol i qui nol yl whefeiin FpdOR err]

trhr ee

may be i ndependert |y sybstiltured with up|t
i ndependent |y sel é’g;/@ GUQhZﬁIp

i odo, cyanR O—]

s &3

-CONR[err]R[err], rel4 ff‘fmr‘ O ¢rrl)-s Pst it ut ed
W th one to six hal QQens - (C3- C6) cycl oal kyI and tr|fI uor oret hoxy;
R2 is Hor CHS3; i XT3 0, A0~ CHOH, -C(—O)Q or CH2; 30
mis 0 or 1; nis 0 or 1

- 63- or a pharmaceuti cal accept abl e salt thereof. 3.

A conmpound of claim 2 wherein r] i r substituted
Qb i di nyl ,

phenyl ; R3is sti f wks bk
or pyrimdinyl; 5 g?jis (Ml‘é%&lﬁgﬁéﬁm or a

pharmaceutically acceptable salt . 4. | ound of claim3
wher ein R2 is H Xis 0; 10 mis O;
nis 1,

94 — ROM




‘or a pharnaéeutically acceptabl e salt thereof. 5. A conpound of

claim3 wherein R2is H 15 Xis O; mis
1; nis O; or a pharmaceutically acceptable salt
t her eof . 6. A conpound of clain13 wherein 20 R2 is H
Xis -C(=00; mis O; ? nis O; or a
phar maceutical |y acceptable salt thereo 25 7. A conpound of claim4
wher ei n . Rerr] is fI Q&I@?, di f1 uor ophenyl, or

cyanophenyl ; Rlerr] i's chrdr pyrldlnyl or a
pharnaceutlcally acceptabl e salt thereof. A conpound of claim
4 wherein 30 Rl err] is fluorophenyl, dlfluorophenyl or
cyanophenyl ; Rlerr] is fluoropyrimdinyl; or a
phar maceutically acceptable salt thereof. 9. A conpound of cl aim
5 wherein Rlerr] is fluorophenyl, difluorophenyl, or
cyanophenyl ; - 64- Types of%i)drﬁi Fielgy opyri di nyI

or a pharnaceutlcally accept abl e A conpound of
claim5 wherein Rierr] is quorophenyI di f1 uor ophenyl, or
cyanophenyl ; 5 —s—H inidiry" or
a phar maceut i cal IPredec §abaL! ¢ Prel t] |tPeg.epl Pre. | ... 11. PrgA} conpound of

cl ai m 6 wher ei 1R grr]2i s} {1 Bor qphenyl|, @i f} uorophenyl, or
cyanophenyl ; 4 sTh Jleylldlnyl +0 or a
pharmaceutically acceptabIeEﬂﬁL t FEKﬁEd' P JA conpound of claim
6 wherein Rerr]jis hor ophgnyl , di fl uojophenyl, or
cyanophenyl ; e+t -5 *'Jn'Apyrlnldl - or
a phar maceuti cal ky.acgeni abl ee\LEI:g.t tRegepj Prg. 15 19 "Prga| conpound of
claim7 wherein IR3 |ils 3-c 1o&ryﬂﬁn2mﬂ,

or a pharnaceutlcally accept e =t of .o A conpound of
claim8 wherein . R3 is 5 quoro pyrimdin-2-yl-; =~ 20

or a pharnaceutically acceptable salt thereof. 15. A conpound of
claim9 wherein Rlerr] is 5-chloro-pyridin-2-yl-

or a pharmaceutically acceptable salt thereof. 16. A conpound of
cl aim 10 wherein 25 Rlerr] is 5-fluoro-pyrimdin-2-yl-

or a pharmaceutically acceptable salt thereof. 17. . A compound of
claim 1l wherein R3 is 5-chloro-pyridin-2-yl-

or a pharmaceutically acceptable salt thereof. 30 18. - A conpound of
claim12 wherein R3 is 5-fluoro-pyrimdin-2-yl-

or a pharmaceutically acceptable E} ‘Eﬂ § ti. 19. A cbnpound of
claiml1, which is selected fromth l 1§ sisting of: - 65-
-65-

(7S, 8aS) - 7- (4- f | uor ophenoxy) et hyl - 2- (5-chl oropyri di n-2-yl)-1

,2,3,4,6,7, 8, 8a- oct ahydro-pyrrol o[ 1 , 2-a] pyrazi ne;
(7S, 8aS)-7-(3,5-difluorophenoxy) net hyl - 2- (5 chl or opyri di n- 2- yI) 1

,2,3,4,6,7, 8, 8a- octahydro pyrrolo[l 2 a]pyra2|ne 5
(7S 8aS) - 7- ( 3- cyanophengsy v : i wl )-1,2,3,4,6,7,8,8a

(7S,8aS)-7-(4-cyanophennxy)ﬁe ‘ 1)-15

bﬂ%ﬁ

(7S, 8aS)-7- (4-f|
' 21 31 41 61 71 81 8a_

in-2-
yrazifne;

, 2-a] pyrazin-7-yl . benzoatle;, | et

(7S, 8aS)-7-(4-fl uorophenoxy) -2- (5 T uor opy1ji m di n-2-yl)-1

,2,3,4,6,7, 8, 8a- oct ahydr o- pyrru o 125496 ; 15
(7S,8aS)-7-(3,5-difluoropheno Qyrimidin-2-yl)-1,2,3,4,6

, 7, 8, 8a- oct ahydr o- pyrr dke
(7S 8aS) - 7- ( 3- cyanophenoxy) net hyl 72~ 5- quoropyrl
, 8, 8a- oct ahydr o- pyrrolo[1182 al pyrazi ne, :
(7S,8aS)-7-(4 cyanophenoxy) net hyl - 2- ( 5- quoropyrlnldln 2-yl)-1
,2,3,4,6,7,8,8a- 20 oct ahydr o- pyrrol o[ 1, 2- a] pyr azi ne;
(7S,8aS)-7-(4-fluorobenzyl)oxy-2-(5-fluoropyrimdin-2-yl)-1
,2,3,4,6,7,8, 8a-oct ahydr o- pyrrolo[1 ,2-a] pyrazine;




g ; . .

(7S,8aS)-2-(5-fluoropyrimdin-2-yl)-1,2, 3,4,6,7,8, 8a-octahydr o- pyg ia-[nhs
, 2-al'pyrazin-7- yl benzoate; .and 25

(7S, 8aS)-7-(3-cyanobenzyl}oxy-2-(5-fluoropyrimdin-2-yl)-1,2,3,4,6,7,8,8a-0
ct ahydr o- _ , 2-a] pyrazi ne. 20. A nmethod for treating
or pr eveU!m@“wmn%wawof t he dopam ne systemin a mammal,

conpri si o S to said mammal an effective anount of a conpound
.according to claim1l, or a pharmaceutically acceptable.salt thereof.
300 21. The method of claim 20, whe2®in the disorder is selected from
.t he group consisting of ; psychotic disorders such as affective
psychosi s, schi zophrenia, and schizoaffective di sorders; novenent

di sorders such as extrapyrani dal side effects from neurol eptic agents,
neurol eptic malignant syndrome, tardive dyskinesia, or Glles De La
Tourette' s syNdhatris claimed isnovenent disorders such as Parkinson's disease
or Huntington's disease; gastrointestinal 35 di sorders such as gastric

acid secretion or LS. ] e [ :

66- or Lo T 1of ARG a0 g EMER BRARRECRT clSime ¢ i,
as congestive heart failure and hypertension; ocul ar disorders; and

sl eep di sor dens effect simmulative af ghsoundcBeldi inamatching with a8 roeny situasioni ng or

preventing a di sorder of the dopam ne systemin a manmal , conpri sing

an anount of it 3 A AT iccal |
ﬁnﬂﬁ:w CéTféctod i ?n{tbﬂéd“ ) din Sseledtiiiy scally
accept abl e salt ereo ,tﬁtehatéyi S e% ectivé %npl‘tag{aatl neg or “pr enﬂ ng such
di sorder. 23. . The pharmaceutical conposition of claim 22, which

di sorder is séomiéi;ng:rom t he group consisting of: psychotic disorders
such as affective psychosis, schizophrenia, and schi zoaffecti ve

diisarders; novenen i 81:)3% o'i‘i%a I g@hgq Lhiel rom 10
neur ol epti c agents?’lﬁ%ﬁr Iepl)"t%itc |?g’ﬁ§7r{f§'°§%6 one, ?%P%?egéggggmsi a, or
Glles De La . Tou ette'; s%/‘zr}ﬂro ; nmovenent disorder.s such as

Par ki nson' s ditsterms of typen of sgeuchfiglds and types gk roomg AiuatipRs;est i nal

di sorders such as gastric acid secretion or enesis; chem cal abuse,

chem cal dependenchdirspfesighatbp feiedesigiasingvadesitetd bfepsstin/feld: | ar
di sorders such as congestive heart failure and hypertension; ocul ar

di sorders; and sleep disqrders. 15_ - 24.. A conpound, of fornmula IV [err]
wher i 1 2" spcond figianor for Gésignating % Beired, fyme S5t room” | 5]

chloro or fluoro; all stereoisoners thereof;

whi ch ar e usekithatioi;endedi ates for the preparation of conpounds of fornula
1. 25. A conpound of claim24 which is selected fromthe group
consi sting of: . .

(7S, 8aS) - 7- hydr oxy ASEIRFIOTLOF Selectipe 4o Rrgerm fiqm the memory according
,2,3,4,6,7, 8, 8a-octahydro- 25 pyrrol o[ 1, 2- a] pyrazi ne;

(7S, 8aS) - 7- hy ttr bathnef fhel dedignatdd type @fthe soumt field anid the designated type

,2,3,4,6,7, 8, 8a-oct ahydr o- pyrrol o[ 1 , 2-a] pyrazi ne;
(7R, 8aS)-7-hy -2- (h-chl.oropyridin-2-yl)-1
,%,3,4,6,7,8, gg&%’fﬁég}t@%@é'rol o[l ,2-a]- pyrazi ne; 30

(7R, 8aS) - 7- hydr oxy- 2- (5-fluoropyrimdin-2-yl)-1, 2,3, 4,6, 7,8, 8a-oct ahydr'o- py
rrol o[ 1, 2- 2. @pregraneselecting apparatus according to claim 1; wherein the
(7S, 8aS) - 7- hydr oxy-2- (5-chl oropyridin-2-yl)-1

,2,3,4,6,7, 8, 8aat aYeHaPs ! ' sddti Y [eT=} :
57 (7R S IR0 dechate the (ypGf36} HBgurfhation
3,4,6,7, 8, 8a-oct ahydr o- ptyrr_oj o(l ,2- a]i%ﬁazi ne. . .

when the effecfor is installed but is inhibited from designating the type of

the room situation after the effector is installed. DO AT CUDR
. RePLACEMENT SHEET
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