EPG430190B1 Description This invention relates to novel pharmaceutical
tricyclic conpounds, pharmaceuticgp ¢c43pP@6 g1l ons cont ai ning them and

met hods for their use and nethods for preparing these conpounds. In
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di sor ders adn 2 §miAgpech disgiyentiop, pravidesagempypeeftFormulgils j nventi on provi des a

conpound of Formula |: 25 0 CH2) n
C R2) 9, 35 in which the dashed |ine dgnotes an optional double bond; n is
1, 2 or®3; pis 0, 1, 2 or 3; 40 . is 0,or 2; each [err] is

[ ndependent |y sel ect ed from hal 0
substituted with phenyl), Ipvver
al kyl )ani no, di (1 ower al k§R)=m

rpa?y | ower al koxy (optionally
tro, am no, am no carbonyl, (Il ower
d-dl over al kanqyl ) am no; each R is

| ower gl kyl; and 45 R3 is sel fromb50 55 2 EP 0 430190 Bl [err]
(‘a) [err] (b e,
(R%),q
, 385
(N in which
the dashed line denotes an optional double bond;
nist,2or3;
pis0,1,20r3;
40 qis0,1o0r2;

each R' is independently selected from halogen, hydroxy, lower alkoxy (optionally substituted with
phenyl), lower alkyl, nitro, amino, amino carbonyl, (lower alkyl)amino, di(lower alkyl)amino, and (lower
alkanoyl)amino;
each R2 is lower alkyl; and
45 R3 is selected from
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10-(C) [err] 15 [err] (d) 20 in which u, x, y and z are each

i ndependently an integer from1l to gboad¢idosf] are independently [err]
alkyl, [err] cycloalkyl, [err] cycloalkyl- [err] alkyl, or a group (CH2)-
[err] where t is 1 or 2 and [err] is thienyl, pyrrolyl or furyl optionally
further substituted by one or two bstituents selected from([err]

al kyl, Cl-6 al koxy, trifl uorom@hbgen ¢@% s phenyl optionally
substituted by one or two substitu el ected from [err] al koxy,
trifluoronethyl, halogen, nitro, carboxy, esterified carboxy, and [err]

al kyl (optionally substituted by h XY, [err] al koxy, carboxy, esterified
carboxy or in vivo hydrolyzabl g_z@) or g Qr maceuti cal |y acceptabl e
salt thereof or N-oxide derivativ eof, n“i ndi vi dual isoner or

m xture 30 of isoners thereof. In a second aspect this invention provides
a phar ITB.CEUtI cal conposition which cont ains a conpound of Formula 1,
preferably in adm xture with one o ey Sui tabl e excipients. In a thi rd
aspect, this invention relates T0 usg of a ¢eypound of Formula I in the
manuf acture of a medi canent for tredGwgayesi S, gastrointestinal

di sorders, CNS disorders including cognitive performance 35 disorders and
drug depgndency, cardiovascul ar disorders or pain. In a fourth aspect, this
i nvention provides conpounds of Foem . 4d whi ch are useful internediates

f ok_pr epari ng conpounds of For 0 [err] é? 50 wherein n, p, q, [err]
are as defined for Formula I. A fr~\b-aspect of his invention is a process
f de_/preparing conpounds of Formula | and is set forth in the "Detail ed
Descript#on O The Invention." 55 Definitions Unless otherw se stated, the

fol | owi ng tiewhigh used in the specification and clai ns have the neani ngs
gi ven bel ow. 8V ancz aie epgiyindapgnasntly aniniagpr irofretai 3: ‘ﬁ'dstral ht or branched
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In a third aspect, this invention relates to the use of a compound of Formula | in the manufacture of a
medicament for treating emesis, gastrointestinal disorders, CNS disorders including cognitive performance
, 35 disorders and drug dependency, cardiovascular disorders or pain.
N/ In a fourth aspect, this invention provides compounds of Formula il which are useful intermediates for
preparing compounds of Formula I:
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wherein n, p, g, R', R2 and R?® are as defined for Formula I.
A fifth aspect of this invention is a process for preparing compounds of Formula | and is set forth in the
"Detailed Description Of The Invention.”

55 Definitions

Unless otherwise stated, the following terms used in the specification and claims have the meanings
given below: :



" Pharmaceutical |y acceptabl e” means that which is useful in preparing a
pharmaceutical composition 10 thgpg4soqe®rally safe and non-toxic and

i ncl udes that which |s acceptable for veterinary use as well as hunan
phar maceuti cal use. "Pharmaceutically acceptable salts" means salts which
possess t he "dlad! memts p lstaight oiraghadasatuatst! ihydrooarbam thdipdt ihevingrom qneitd the number of
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3- phenyl pegpbsntan6prépidnid, acit) glyeeichigid; pyamici atid Aadtiel acid, @falonia rayid, ButgHiccaeRl malicaeidd,
labiy!| sulnbkici aidaGinthric Glcid( eatarz @, hitricg baid, Swhicaedid] , o-gkirexy henzbihberizaic acidd,
sal i cyl i cciamamit, acd, geandgic sacidd metreresuiforic acid,dethanerdifdniceacidi K @-ethBnegisalfonie cacid, 2-
pHaunaceubymvétl;anesgltmptaam benzeagstifonia peid, prebigrebenzanssutionigi acid, 2®phthatnesslidnisracld,
aci d. PhePptduepesulfedic agtl. Ropkaruionic agidi frmathyidicyqlolhiRlpdR-pnegt-eathexdie ecid aghiapioe of
formi ng s#negeidi th i norganic or organic bases. Preferred pharnaceutically
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not i ncl ueﬁh@u%a&s%en:omuesa.ﬁ odiedd sRte2B4. 0 can be 0. It is to
understood that when p or q is 0, the respective ring structures vaI not

be substituted and thus will have only hydrogens around the ring. "Animal"
i ncl udes humans, non-human mamual s (uch\ as dogs, cats, rabbits, cattle,
hor,ses,sssheep, goats, swi ne, and dee d-%on- mammal s such as birds and
t he\li ke. "Di sease" specifically includés any unhealthy condition of an
animal or part thereof and may be caused 45 by, or incident to, medical or
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the di seasfd radihérgi®t i ve anount™ for di sease neans that anmount which, when

adm ni st er ed Trdamht” ddbrithny tréatrisiest aiﬁeasbefamfuman and malbdesci ent to effect

treat megat, as pabedntiietle alkause frorh @tcutringlin sh &mees @hickCRIEY Bé PreGiSpERsALID ite diseadetutul a
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85 thereof, is sufficient to effect treatment, as defined above, for that disease.
Certain compounds of Formula | and Formula Il may exist as optical isomers. In the compounds of the
invention, any isomer or mixture of isomers may be used and the claims are intended to cover the
individual isomer and mixtures thereof, unless otherwise restricted. The invention includes all optical
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EP-0 430190 Bl |sorrers of any asyrrrretrl cal conmpound of Formula I, as well
as mxtures thereof. "lIsomerisnt I efpeg 43d pogITPOUNds havi ng the sane atom c
mass and atomi ¢ nunber but differi ng in one or nore physical or chemi cal
prdperties. Various types of isomers include the follow ng: "Stereoisoner"
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| i\ght . Wherindepanaéntipobwintier dfis emsialine,oliveidi @ gaedoes W omoganeous rselisephtaset eywpsed rof
the pr odzctequisolareamaunts roh eeamtiameri¢ miplspuescie taringd g fraopfist deerpound. A Suxiyrs ot equimolge
liquid, or apeudoeisenamtiomerivomelenslss sresest Pﬁsqﬂnrafeesowowmﬁeﬂtemedmraemv FRiug: Anv
anount s of hemageneaypreaseconiginiag pauirolar smevstsph enagfiomgiicapgiecules, ""W"}ﬂ"x
of equi nol ar, FiastereeSoRs" Efpsh o] WSP'BG’WP'B% a %!'s°de“§§ At disg d' q
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"Di aster eo'(@% :;:?aﬁf c'irur\ges co n{? é’#?( m h 60 an nlibepii c\%‘)e%n@‘g the R- and

di ssymet r' Hetnm)(% hro rs; d- and l-isomers; and
Di ast er eoi S brhérs, R&?ﬁbﬂ'-ﬁb‘ﬂza ch% ditbotion! a%‘iaﬁé‘%f H:rléi‘iked I%H“é r&at@ﬂ*'&; tHRANEmiRd
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and | -1 sedrer s rOpaitethi”(of )"omitichily"- nheanss tharethes subsdaguentty deschbaabmt @rrwcmsmeqatmaymrmav
pl ane of podohfoccue chnd itigat tthel gescriptiant iacludey inskaaces hvehatecsald S@ntsorr ercunoatance efcuiseand
pure or in igsngesi iowhichTt dess noto Far exanipien Soptignallyvaubstituied obanyl" megrsdhat the phgny! maveor
descri bed imaydedt &p|sutsfitud jland et te deaqrintere ineledon dath nsupstigfted Themyb AncCRiepid (viersin
publ i shed bierniscubsiitutign; "optignally Teliowpshipi/conyeriing therfrepbage i) R arif addifiop sgiiy gneans that
ref erenc®s i EWVarsiRer B O MpY, 8ot qeh@g@d,ogbwe?rger rf%[Xthbér%%sécqef%E?ﬂ’ t9gfally within the
or ad,I- %Igefmon d[j_he |r|l/ent|orb 'lnc d 6Hrqcessssr wp?rel gle fregrbaaeh ISR@anPq 1o fhe acid

b o S
dependl ng u ﬂ?tam R lue 8‘? rgqso cuar@% M com ndggfq véntlsn and aye therefor
appl I cati O ned 8| gc ] al bsti gtv% {? Hir ent tthe ring L&JJ '@1f
Or Opt ! 9 Elérifed §m ‘%t é‘{ ??lhb% ntB tite! Jogdghuﬁ%&ﬁce
hiral t e S:R Qﬁ is iy de%ob ﬂ)q' ﬁ’tehl%? @ F8c &Jrﬁlon
said event &a rﬁhﬁerHKF easseﬁuyqs&wﬁcymare& fn@&émsesame.& rficddiat ntoRd@GRe 43Q8lowd: O

exanpl e, optu%nﬁbrlrmagcy drb i wiadviR) @ ¥eciid Bl t hat the phenyl may or may
not be substituted and that the description incl udes bot h unsubstituted

phenyl agg phenyl wherein there is substitution; "optionally followed by
converting the free base to the acid additi w salt” means that 40 said

conversion may or may not be carried out ifn gtder for the process described
to fall within the invention, and the inveg I ncl udes those processes
wherein the free base is converted to th€ acyd addition salt and those
processegsin which it is not. Certain R3 substituents are of particular

I nterest for the conmpounds of this invention and are therefore
is referred to as 1-azabicyclo[2.2.2]oct-3-yl;




defined specifically. In sone cases the R3 substituent will exhibit a
chiral center at the ring carbon pRigfigisgo e Ponded to the amide nitrogen.
It is to be understood that a straight |ine representing the coval ent bond
befween the chiral carbon and the ami de nitrogen is understood to represent
ei t her t he (& soisforfdula () vhagely &t2 Maving the spacifid fedvulae (Not necessarily racem c)
thereof. These R3 substituents of particular interest are as follows: (1)
subformula (b) where y is 2 having the specific formula 50 N 55 is referred
to as 1l-azabicyclo[2.2.2]oct-3-yl; 5 RO 430 190 Bl (2) subfornula (b)
where ¥ is 2 having the specific fornufa r] 10 is referred to as
1-azabicyclo[2.2.2]oct-4-yl; (3) subfo (a) where x is 3 and [err] is
met hyl having the specific formula [err] 720 is referred to as

endo- 9- et hyl - 9- azabi cycl o[ 3. 3.1 Jnon-3-yl; (4) subfornula (a) where X is 2
and [err] is rrethyl having the specific fornmula 25 [err] 30 is referred to
as 35 endo 3- ¥ a%ncy @i%pw 2.1 ]Joct-3-yl; (5) subfornula (a)

where X is ?;efe" E%%!t@ﬁ] th Q'h(“ogn formula [err] 45 is
0 |

referred to as exo -8-azabi c oct and (6) subfornula
(c) wherein uis 2 haV| ng the speC|f|c forrrula 50 [err] 55 6 EP 0 430190
Bl is ngferred to as endo-|-azabicycl o[ 3. 3. 4 yl . The conpounds of
Formula | are nanmed in accordance w 3accept abl e nonencl ature
ruhes established by "Chenical he nam ng depends primarily on
mk{ether nis 1, 2 or 3. For

—/

20

is referred to as

endo-9-methyl-9-azabicyclo[3.3.1]non-3-yl;

(4) subformula (a) where x is 2 and R* is methyl having the specific formula
25

_ N—CHj
. -
' ﬁ

is referred to as
. 35 endo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl;
o (5) subformula (a) where x is 2 and R* is methyl having the specific formula

N —CH
® \ﬁ ?

45
is referred to as
ex0-8-methyl-8-azabicyclo[3.2.1]oct-3-yl; and
(6) subformula {c) wherein u is 2 having the specific formula

i

50
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exanpl e, the conpound of the following formula where n =1 and [err] =
1-azabicyclo-[2.2.2]oct-4-yl: 5 10 geeg hido 190 g5 Naned _
2-(1-azabicyclo[2.2.2]oct-4-yl)-1,2,4,5-tetrahydrocycl opent[de]isoquinolin-
1-dne. The conpound of the following fornula where n = 2 and [err] =1

- azabi cycl o[ 8 rélerid} tcds-ehdar1-azabibyetofd33:1inon-436 [err] 30 i s naned

2- (| - azabi cy cthe[c@m@huadsoat tFerhuial 1are2nated jrbacterdancenvithy genérily lrecepfable npreenglatureohilen - 1
-one. The edakishad byoTCherhieal fAbBtragiad” ridhe fremina | depande pmarily—org whather [neis (1} 2-ar 3. For

- azabi cycl ekampie, th$ cempoundydf the Sjowil formula where n = 1 and R® = 1-azabicyc!o-[2.2.2]oct-4-yl: [err]
i s nameds

2- (azabiyclo[2.2.2]oct-4-yl)-1,2,4,5,6, 7- hexahygdrocycl ohept [ de] i soqui nol i n-
l-one. 50 Wility The conpounds of this onventff on_Nas defined by Fornula I,
exhi bit pharnmaceutical activity andein p@ftic err] receptor antagoni st
activity. As such, these conpound S\ A Ef reating a broad range of
conditiofs in aninals, particul ar ansz{in which the [err] receptor

pl ays a role. Exanples of 55 condi s\!Ha may be treated using the
conpounds of this invention include ®aesi/ssa gastrointestinal disorders,
central nervous system (CNS) disorde iLhcl udi ng cognitive performance

di sorderg, drug depen- dency, etc., tardi*ovascul ar disorders and pain. 7
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radiation in cancer treatment or fromthe exp to radiation, 5

surgi cal operations or anesthesia org notipn si eps (caused by riding in a

vehicle, airplane, vessel, etc.)., TA8 COARQU this invention can be
referred to as anti-enmetics and arfe”| farly valuable for treating
hncer patients by treatnents

(especi af®l y preventing) enesis
w th cytotoxic pharmaceutical agent Yegli ation. Such cytotoxic agents
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i nclude platinum anti-cancer agents
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conpounds of this invention include/7But not limted to, dyspepsia

(i ncl udi ng non-ul cer 7
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is named 2-(azabi9clo[2.2.2]oct-4v-yl)-1 ,2,4,5,6,7-hexahydrocyclocheptfdelisoquinolin-1-one.
so Utility

The compounds of this invention, as defined by Formula |, exhibit pharmaceutical activity and in
particular 5-HTs receptor antagonist activity. As such, these compounds are useful for treating a broad
range of conditions in animals, particularly humans, in which the 5-HTs receptor plays a role. Examples of

55 conditions that may be treated using the compounds of this invention include emesis, gastrointestinal
disorders, central nervous system (CNS) disorders including cognitive performance disorders, drug depen-
dency, etc., cardiovascular disorders and pain.
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Gylys, J. Acispléiadndudsdmmesis in@edenet.5 Pat hol . Pharmacol . 1979; 23(1): 61-68 as
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capsul eg p%ﬁgrtﬁe bro .Ist leH |or§ of BRSifvohtoh & tib@NA, the @Lrhﬁlér?%ﬁ the SIKVBRIA s QNS ,

elixirs, fr ﬁ & Foﬁm Srein o5 -of R, hORPRERITHE Gt I, G kit R6MBA @ its BRhdtde

starch, cg Bhndsg bﬂﬁ@ﬁ@entub@%?eoﬁeferréﬂu%%pl&&h@bbrﬁboumﬂdf Fofrulel

flour, Ch@h&em %I;A 0, qaorgzeh is TRANSBIOUA i§ halswom idver SRSl oiBmiroMb AtFEconlises & ahd

rmnost &8l b Ghey SRObabKowsH dldyl 6HaR® il bievbic Kibsatushi d¢, spedidd firhike Sireary lof thelindengiord

seniksol i d wakdat farteRn sbstitiyitsDor Bislsetrad those o particdar, interédh dmainde cayipywes of Formula |

pr opyl ene wléreifiIpyis 0) the dashédli® représents i modbleckiond) andhib B capfprigee tR* @he Bmthenmemch

veget abl e methysyifit fagicilaly prefegrpeh confpounde keinghase whvseim Bt is diatabicyan3R20ert- &k |

m neral oittazabicge@i?e 2ict4-yland the |ike. Water, saline, aqueous dextrose, and

gl ycol swareedgs- wéthySazhblcvalpi - Hileaardrlier s, parti cul arl y for injectable

sol ut i ons .enefppthy Swepbigyaield2. H?“é's‘ﬂ'r equently used to di spense the active

i ngr edi ent%?%’%%ﬁ%%‘ggggm'%zﬂ ases sw tgel)ol e f r th s ose are

ni trogen, f g’ caI

carriers an 8’ §Ub92‘ Ip%ﬂ"i:‘ h%‘%zgf‘ "°(5" ngsé ;f: I"fbaﬁn Wherem & 0;?153?3

Phar mac"éut 3 |sab|c |IC sy s% uent Qgpszge ified ab % tfu e §t I@ Fefgﬁ'g@ébrrﬂp
%ﬁ nit dosage form oF ccont | nUouS.

conposi ti Q|
treatrrent I8 lu I cqosage ormad i bitum when relief of

synpt ons 'e?:dé—@ ,,19 dclé[@ﬂﬂh&n%&l Presently Preferred Enmbodi ments 30 Wile

the brogdegbo-dal 4,,,1181&5&69&0[951]5@.35,. invention is set forth in the Summary of
t he | nventdxga-mdhyre-asiannd.ipétsohul a | wherein each of n, p, q, [err], u,
X, y and ZenU&1-dﬁgnbﬁﬁh 3.1hoh#451. Beedmative acpRaGrids a@emddabﬂfommohemi&emfre $dt|®rth
I nventi on imEBampleaf erred. For exanple, the conpounds of Formula |
Still another subgroup of compounds of particular interest include those of Formula | whersin p is 0, 1
55 or 2 (especially where p is 0); nis 3; q is 0; R is halogen, lower alkoxy or amino; and if R3comprises R* and
RS they are each lower alkyl (particularly methyl) or R® is a bicyclic substituent as specified above without
further substituents. Of these, compounds where the dashed line is a double bond are of particular interest,
particularly those wherein
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wherein pis 0, 1, or 2; nis 1 or 2; qis O, [err] is hal ogen, |ower

al koxy or am no; and I f R3conprisegpiifasdf@ody [err] they are each |ower

al kyl or [err] is a bicyclic substituent as specified in the Summary of the
I nVention without further substituents. O this subgroup those of

parti cul ar R? mtierzabiyclo[222lockd-yonpounds of Fornmula | wherein p is 0, the
dashed | i ne-azabjoyasi@dLlpcted-yiioubl e bond and if R3 conprises R4 and RS they are
each net hylepdod-méthybdrezabicydofd. YnopBwt er r ed conpounds bei ng t hose wherein
[err] is 1endofiynelipd-p ancwlolﬂ%ﬂqci%vl l: 1 azabl cyclo-[2.2.2]oct-4-yl; 40
endo- 9- net I8¢ &Qefa!ﬂ'aﬁﬁ gi33.1jgct - 'r‘?bn 3-yl
endo- 8- net ﬁgqlo-%azatzcaﬁl '3’\’2 Rg_pr s@etftlvgeyp\ples are set forth in Example 6.

exo- 8- met hy| -fgis 49dgf5iop of pattipular H}tereéhﬂﬁpi’“c”!iﬂ‘éﬁeﬁ’w e[ Pyargageutical

] non-4-yl . C%&?F'E@éﬁ'f ?t\'f’g 8‘)3’ STyl %’@? out in Exanples 4 and 5. Another

subgroup1 Ot RALLJ fgrLH i Hofb S kis rh%I g&ncorrpounds of Formula | wherein n
or 3: shed line represents 2 hydrogens;

and it lerr] QMBhbRRd & uld uhﬁé! Sof B B VAR m&od. Bb lsydtiotie afirGakieds| dfe
subst i t uenty, axnSiinth ; f Eg&ﬁd Wik %U Eﬁ rtnlaeﬁ beioW) Fhd doMEdNinSs pdir Sdhbraticall ho/
preferred GRITMURS roddiiGn &lﬁ?&ﬁl tﬁ\hﬁfsﬁhd"ta 18 bilds 4 tristldescription of the various methods that will -

- azabi cygl @b destribdh Gfinord uthii befow: Beadt 6tFinGn the taBloZh® b 1efterydyibols in parentheses refer
endo- 9- net hyie Rsiemdisey @ th] srocdsslcigir@n- 3- yl ; 50

enbo~ 8- et hyl - 8- azabi cycl 0[ 3. 2.1 Joct-3-yl; exo-8-nethyl-8-azabicyclo[3.2.1
Joct-3-yl; or endo-1 -azabicyclo[3.3.14 #¥HH{% . Representative conpounds
ar'emade by foll ow ng the procedure set tor in Exanple 7. Still another
subgr oupeof conpounds of particular interest include those of Formula I
wherein p is 0, 1 55 or 2 (especially where p is 0) nis 3, gis 0; Ris
hal ogen, |ower al koxy or amino; and if R3com$®ised R4 and R5 they are each
| ower al kyl (particularly methyl) or R3 is a'llgxﬁﬁlc substituent as

speci fied above w thout further substd t hese, conpounds where the
dashed 1¥ne is a doubl e bond ar e¢®f pa LJept®erest, particularly those
wherein 10 EP 0 430 190 B1 R3'is 1-a :oic»’ 0[2 2. 2]oct 3-yl; 1
-azabicyclo-[2.2.2]oct-4-yl; endo-9- negh -9 azablcyclo[3 3.1 ]non 3-vyl;
endo- 8- net hyl - 8- azablcyclo[S 2.1 Joct ylf; ¢S88%0- 8- net hyl -

8\azabi c ¥clo[3.2.1 Joct-3-yl; or endo-1¢réyabicyclo[3.3.1] non-4-yl.
Representatlve exanples are set forth in Exanple 6. It is understood that

t hese subgroups of particular interest are particularly useful in the
pharmaceutical conpositions and nethods of treatnment of this invention. io

Processes for Preparingmu's of —the {7 tTom The nds of Formul a
| are prepared by a var | £P0O% et hods T ihg ynthetic whes are
apps¥ent fromthe nunbefed ot t jeydrégasssion 1 to 6) in Forpubla | bel ow. The
dof fed |ines point schepatiZal | yFeroylatioer respective reacti@®n sites and the
ensuing table gives a bfief3deschkyioon of the various pefhods that will is

be described in nore de} ai |4 bel pN:Oxifplien peAmineexidg Raduckent helt apl e and t he
|l etter s¥nbols in parenfhes®s rlpfFlaboratign ¢fifubstiwep Bt j ve sf egﬁ) ih the process

i

claim(s). Formula | 20 6. Hydrogenation )
7> Salt Formation 1 (e

8’ Liberation of Free Base | (©

9. Optical Resolution (1))

45 107 Separation of Diastereomers (i)

*Not shown on Formula |

Accordingly, the process for the preparation of a compound of Formula | comprises one or more of the
so following steps:

55
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255 , [err] 30 35

Appr oach Met hod Ep ¢ 430 190 B1 Step 1. Hydr ogenati on
(b) 2. Fornyl ati on (a) 3. Al kyl ati on

(dj 4. N Oxi dati on or Am ne oxi de Reduction (f) 40

5. El 34 ovagtivelp nontectir@ansmpeund oft FoRiula I (9) 6. Hydr ogenati on

(h)y 7.%* Salt Formation (e) 8.%* Li beration of

Free Base (c) 9.* Optical Resol ution ()

45 10. * Sep@ration of Diastereoners (1)

*Not sKown on Fornula | Accordingly, thg
conpound of Fornula | conprises opt
EP 0 430 190 Bl (a) reacti & ¥p
[err] 10 15 in whichn, p, q, [€ are as defined @bove with a

fornyl gfing agent in the presence ofija/strong base to forma conpound of
Fornula | wherein the dashed line isfal%#dbl e bond, (b) reducing the double
bond represented by the dashed Ii&p in Formula | by hydrogenation to forma
conpound of Forrula | wherein the dgghed i ne represents 2 hydrogens, (c)
converting a salt of a conpound of Fornmula | to the corresponding free
conpoung, 20 whicH §l)p, § WL HRH RYard a€ QEisALEBOVeGith b Rmyl@ingragemt iBb prevdnes dfiarstrdy has
t he above st M@ys adtidlpdund & FarmurRa whdign the @ashed/ink s sadoaimerpandnd of t he Fornul a
XI Ny 25 [ gbyrkdusiig 3 doublaband esprespraed By, then dashed lipe iraFeimalin & byd eysiogehationrie fdma\ee

t he above nweapound sf Fofralla Iohereie thei daghed lireoenuesamtel2 bydrdgewrsiul a | to t he

coxr/es pondi (Riropladingraisalfief & campoyndof Easmulea bib ghecairesponding frepgomtpounthg a conpound of
Forrmul @0 | t{d) dopdensinthe campoyndh Sadermyla Rele whetein BY hasiike akavecprepiagseand LA 2 leayingul a
|, or reducdreuy witharerepeursof e Ferwlall conponent to the correspondi ng am ne,
(g) reducing a [err] nitro substituent to a [err] am no substituent or

al kylating or acylating a [err] am no 40 substituent or alkylating a R
hydroxy substituent or deal kylating a [efyr] al koxy substitutent or deben-
zylatify a R benzyl oxy substituent to tHe correspondi ng conmpound of
Formula 1, (h) hydrogenating itn POE f i/l 4, 5 and 6 a conpound of the
Formula XIV 45 [err] 50 55 (R e ) p and g.have the above

nmeani ngs,

30

prgtess for the preparation of a
,é of the so follow ng steps: 55
ing a conpound Formula Il 5

. 35 wherein RY, R2, n, p, q, and the dashed line have the above meanings,

o/ () converting a compound of Formula | to the corresponding pharmaceutically acceptable salt,
() oxidizing a compound of Formula | to form the corresponding N-oxide of the R® component of
Formula |, or reducing an N-oxide of the R® component to the corresponding amine,
(g) reducing a R' nitro substituent to a R' amino substituent or alkylating or acylating a R' amino

40 substituént or alkylating a R' hydroxy substituent or dealkylating a R' alkoxy substitutent or deben-

zylating a R benzyloxy substituent to the corresponding compound of Formula |,
{h) hydrogenating in positions 3a, 4, 5 and 6 a compound of the Formula XIV

45 Y

R3

7~
1
o %

(rHgq

50

55 wherein R', R2, R?, p and q have the above meanings,
(i) separating a mixture of isomers or diastereomers of a compound of Formula | into a single isomer or
diastereomer, or
(i} conducting any of steps (a) through (i) with optically active reactants.

12



(i} separating a mxture of isoners or diastereoners of a conpound of
Formula | into a single isoner or GHpagphsy By . or (j) conducting any of
steps (a) through (i) with optically active reactants. 12 EP 0 430 190
B1“In the fornylation step, the conpounds of Formula | are prepared by the
reacti on sequettedomiylatun stapl they compdRadscefi Formuidcihaserereparedbby the reaction sequence shown

REACTI ON  SeétENEReadtionpScheme I. (Rt), t I

[err] Step | CX2)n (R2)g 15 20 1.
Strong Base 2. Formylatl ng Agent stop 2 3 [err] 25
[err] 40°wherein X = OH, -OR (R = a = and n, p, g, [err] are

as broadly defined above in the Sunmary of the Invention. 45 Step 1 In step
1 of the process of this inventiom, the fused-ring bicyaic acid, ester or
halide of Formula Ill is reac e_ﬁsoformthe
correspopdi ng ami de of Fqs potliids of Fornul a
11l and the anines of Formj , are commercially
avai l abl e or are prepared iin agcdrdance with rrethods ilable to those of
ordinary skill in the art® ‘ror /eXatpl e, the conpound "Sormula 111 where
Xis OH pis 1, [err] is mexWNoxy (particularly nmet&®®e the acid), qis O
and n is;51 or 2 have been reported by Lowenthal, H J. and Schatzmller, S.,
.Chem Soc. Perkin Trans. 1 1%76; 944. Unsubst i t ut ed*onpounds (where p
an—q are both 0, and nis 1, 2 or 3) are 55 readily available or nay be
prepared in accordance with methods known in the art. Qher starting
meterials that are useful for preparing conpounds of the invention are
comercial ly avail abl e 1-cyano- 4- 8% 712 th hal enes
‘1- cyano- 2- al koxynapht hal enes vvhfclﬁ;:b *HE%hydr ghy zed
correspondi ng starting gagiLd of Form a_lll where ’X
or 2-alkoxy, q is 0 13 —fP 0430 190 Bl and n is 2.

R’
educed to the
[err] is 4-al koxy

9gen- substituted
tetral ongs are wel I known and are repar ed from o- hal Lo "g’rfenyl butyric
(R,
IA
: : I1
o/ 30
[}
P
) " (') O
Step 3 I —> i
, 35 :
/ CH)q
(%)
Ip
40
wherein
X = OH, -OR (R = alkyl) or halogen; and
n, p. g, R', R?2 and R3 are as broadly defined above in the Summary of the Invention.

Step 1

In step 1 of the process of this invention, the fused-ring bicyclic acid, ester or halide of Formula Il is
reacted with an appropriate amine to form the corresponding amide of Formula il.

50 In general compounds of Formula lll and the amines of Formula R3NHz are known in the art, are
commercially available or are prepared in accordance with methods available to those of ordinary skill in the
art. For example, the compounds of Formula Il where X is OH, p is 1, R! is methoxy (particularly meta to

_the acid), g is 0 and n is 1 or 2 have been reported by Lowenthal, H.J. and Schatzmiller, S., J. Chem. Soc.
Perkin Trans. | 1976; 944. Unsubstituted compounds (where p and q are both 0, and n is 1, 2 or 3) are

55 readily available or may be prepared in accordance with methods known in the art.

Other starting materials that are useful for preparing compounds of the invention are commercially
available 1-cyano-4-alkoxynaphthalenes or 1-cyano-2-alkoxynaphthalenes which can be hydrolyzed and
reduced to the corresponding starting acid of Formula lll where X is OH, R! is 4-alkoxy or 2-alkoxy, q is 0

13



acikds. All these tetral ones can be reduced with al kali boranates such as
sodiumor |ithium boranate to thegppRiaonbs 8ie al cohol (Formula X of
Reaction Schene I1), converted to an acid and reacted with the R3NH2
conpound as a lactone to forman am de of Fornmula Il according to Reaction
Schene | | andel is\@. Halngensebstitfited tetrhlonemareawdiINpih aridzgre preparagsiedm p-hilery-phanglbwyriep

i ncl ude t #risisoAlhvihase dotrilBneis Sanjd fedusdd with alkat besanateasychcss spdian priifiym pesenatode theon
of this agaptopdata slephol (Frsmela X\of Beaction Schérg Igeanvertpdtoan agid angrapted with the Rtk of
the foll o%M® npag,adquoge to1formganaR)i eymula i ogmg g quctlonlscheme Il below. Amines of

- azabi Gyclos] et ap_ yppful ip ghis °pé'f?g'§ e §108% WhRre RS 'saﬂ%{'ﬂ?dg%"‘% ymmary of the

] non- 3-yl MVeépmosegtlom m %@2%1 EWIBTVSUSquEI_arf(S'@ta@"%?IWhem is one of the following

exo- 8- rret Fa% |Daz \ 8 3 .2.1]oct-3-yl; or endo-1 -azabicyclo[3.3.1

] non-4-yl . _az:blz i;g dhditions under which Step 1 is carried out are
t hose %)ndlt 9%&% nq 093 pr 15 amde formation. Cenerally a

sol ution of —%—a&a{ﬂnc I[P ganl c solvent is reacted under nornal

condi tions y, @ 1ioRid- 0|,n March, J. Advanced O ganic Chenistry
1985; 3rd E do-?lZsz: @[33/&],9@ jcularly usef ul nmethod is the reaction of the
am de as a GhéRdabiish abdambrrsurﬁuamm shdyo Al MBS but\iird fosdtorditielid thxSdré Btardn@rionl a
11 Whag eanfidé Forh&0R GenbrKIRXd/ sollibie Bf 1S afink @X¥n inStiioigadid SoaAkNis Ir&adi6d iukddr narfnglani C
sol vent's gdndiflons tsO¢hUsNAose rsetiothinavnaned D.aAwincem Prgatic Ghadtistiy 019853 13rdy EdxLE70-8376 A
reacti on pdrticuiaflydusefondétbddds the saaction attha alide at a AitethPalaaisun anisen (e ANILR%) Withnan
anbi ent t elkg estart (Horapia pif) edhere 2bis \lowtee aijaxy.aduch assetiady.fSuitablearivo-tactverr arganic solydntsu t

[ er]. Thé.g thetd ordichemethane] pay e usedisl catre ot iet redctionzat mildyconditiens, sush aspnbiepts

| n t hi sospregsutehandnlessethan ambient rferoktesptuse, :nnmfefeblb femppratrep (o &am| abauts Qi toggbout
Formul a | 1+2D%C.Tbaweedion ginerhlyas eanplelp aithimgfeadews in the presence of a strong
base. The reaction is carried out in a non-reactive ethereal solvent such
as diet hy@&ﬁher di rret hoxyet hane or tet rahydrof uran (THF), the last bei ng

preferred h d g e vt i s rea%t Folrn Iasnl ny c%grwtga
o "ach ey e rr i iase il o P
(-CH = s Vel g (j %tgdx 8 ?I’ﬁl’"yﬁl% ;%C ing pgrgfﬁd Fhe
(DVF) % F§ en LBEf tﬂ?rea&i tha ra ol ® ﬂih&Fsm.dé rsta i
N pheny' 1 E uuaih@d. ue,rfmr 217y §6t14 S o8RG PN, dURRE |
mol.ar %C?&rﬁarﬁl iBfamiie Leuch 20 N-FSAIRIrRthgkorRarfid leR. Phe ﬁmﬁ ngl - 1
to about ‘ggdh s%ﬁelfhu}us'éd Erﬂn&a X3S 13BtivB & Brhigsln, ohfRantpld 28 Gatib @B abokta tbl biduf
thi's reacklookinl 155 8RS Helngprofkre® Thé1EtroRd D46 QSehil M hi® feat bR isloRd Gkt a3 iR logiadsiorb e
any appr opf 1ha tréaciith kayidi lcarf B9 &HY SpprofoateCan@NivliuinaR Geighiard @adduitt yHBLtyNithiuirs paticularly
parti cul ambeful becaiiselof icavailasility. of ganbral, the ssattiai takest place Limiegavisaricdtmospiieee e gaarganpn
t akes pbate prenshe theaoxidativer ¢f thé rtigiition end et g. tempaydiry r@ige of Gopit eX2(Gt tot dmabient
oxi Wat | on tafpetatuee. Erefeydblyi hé itampeatud i tabeut t-2iTGeto cebout & * Caagthe gédusdsolempergtge & t o
anbi ent t ¢wpght Wistabiize thy intbraedibte pniorisdormedhipthisestar e i s about [err] to about
[err] as the reduced tenperature is thought to stabilize the internediate
anions fof#ed in this step. Step 3 40 In this step the doubl e bond
(repres€nted %}/ t he dashed I|ne |n Fo rmul a and spemhcallgjﬁc\I wn |n

Formula 1A) T %E‘é gatl %the%%s S% C%?ML
I rO en On SUre varyin r)log ﬁ %
&Ja% |R d % ,gﬂﬁf a out

standard HY3™
E(F‘a iﬁ;ﬁ p%g ﬁ\ 4 Qtptgdl gol r, @n@ a@ %{hadogw alehk ©
h

(o,

conditi rgs uséi
under preg %;gou}{?r (
Hyl dcbtate, SR8k, M heAikES Pl ace In a sui tabl e pol ar,

squar e Js n
to about
organi ¢ sol Vighie asét%t}aréiéatﬁ} @% Ohoditieh/Bn AGHiR, be.) Al Be ufdt kﬁéhlc@&@tugéﬂﬁ catalysts are
t et r ahydr Ghdir RifadiuhHyth85@ orPdafboh, 6% balk@ium mbirlfbnaPe%ﬂrﬂé?\’iad'aﬂly&%ﬁ\ Aldiich (58%8,0
rhodi um on skdipdisfum &nfnt), paRAY; uiBas Ethe rEdkion Gwll tado| placsI6,6F ltewhalrdtotwé 6r rAdre
20% pal doaGapidpyiding>ondRe EtalyeRidaa Nresdtls0spmént ali. leMpaaure.afob exampleasing Bedic acid
cat al yst fwith 709l pdrchilic {cki0&I20%- paB4dtmpDiaidiogich omtaeimn] ® tdnjpourdadah &d ifulpnrddacsddn
The r eductabauh 24vhduts at stoet 50lpsiced ehwetr85aCf ew hours to two or nore 50 days
dependi ng onThelrempaund foyiest redusetican (he aisesiasahe fgag| basanar imithel forre pfyesalttselpied frapy the
exanpl e ugcidgdditiontsalts previgysly described, in particular the hydrochloride, hydrobromide, camphorsulfonate,
65 acetate, etc. If an optically active acid is used this would frequently influence the preferential formation of
one isomer.
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w th 70% perchl oric acid and 20% pal | adi um hydr oxi de on carbon, a conpound
can be fully reduced in about 24 h@p@asdfigeut 50 psi and about 85 * C.
The conpound to be reduced can be used as the free base or in the formof a
saft selected fromthe acid addition salts previously described, in

particul ar Pteparatioy dtlemdeksor i de, hydrobrom de, canphorsul fonate, 55 acetate,
etc. If an optically active acid is used this would frequently influence

t he pref er entfreh the dommatai (B it isodpparent takssme of th gompourdp ofpthe; ggpntiananag haverak |9ast 484 on
of | somer s oF enasymmetrie carpengatems) (chifal centasginth therdasher dine defypenosarion atoms ) aith ks

of the i#fhvapotess the £onapoypds| of Espulg h'@a\b’Pa"? 9&9 "135'“8“ ﬁt?éﬂ“ othe ﬁgt ituent,
(chiral cenefogfionsp °r14h‘<‘é’h'ﬁfh%rﬁét5’°’fef’rﬂ%th

denotes a bon?fmet'?les“% 2gpi Vc' Gﬁw ' : '?z cy [ta'S(é}]
atomin t h&RY s%&me{h} %Vab'?yc Sk 7239 g - ﬁ"'

he N SH% ée hll’ th
Ehg 1- :tzg[)n '§a"f' f'b %’"ﬂ] eTt dg- I-e b% aza |cyEﬂ§1 MS ? r’gg E“

oct-3-yl, exoIf'E o 3Eh5Y oG é}péa Iafal;ngs%n ]Szpr% re: nt¥ |tw@f%ro§é?\eatoms the compounds of
endo- 9- net hyly, étqaégtldﬁf riaceaﬂoén Ybm Si'éDthe ShrbdnUedh Rurkb3Ne8 38.0f BESIY BTERIEAN | C
carbon at Or§hl§sﬁl‘§5httﬁ\re c&ﬁpoﬁﬁHsroﬁ#drﬁ\MalhaJMB Géﬁnﬁtr:cbﬁ@oncﬁmounds of Formula I 10
cont ai Ni 39 aNFRGY EoipodnBs bl Forrds | whibte Rdve BRE asymRYIB carbErOR6 DRt \sRaBontsfit ldrhs
atons 3 andxidtha (G- A8 (B) o H@BRMIHed By thefruldshecahashad | i ne bet ween car bon
at8oB 3 and 3A&ninkfF Gastiods sunsbld fyrtheesutio afeBantidnies G0 ibp oseddbst thd prifemevLrhatholis
have at | eapendoe thapyepuretion biodias@rebmericabopqunds. derivet frem dharehantionssrH Mhitath eseldioB 3.

| f\lerr] i sambelhchiesdd withowidldant dissterédmeric compounds deriypd fFam thel campoundsyad Formla | and
asymret r2oc disgteteomerigtcomplexes,She preferfagi digsigeeomerierompeigdsodre Higsogialie In ggRiak e leavie
one asymmetlert sliasieregronss atecieparatetbe phipreatesiaphy butfrirfered &tg saparatioRigespivipn tegpiawes) -
form as detdependingen differanges i galubiityof Cahn et al. A nunber of rret hods sw t %bl e
for the resol e Ryvieresd mefas thp GeFaRoUNds ghFasuls, Lyith %ﬁfsyﬁ‘ﬁ@t" elpﬁ o

depend on tt%fcgiﬁﬁw steliped P“EfP?i%ef“éF 9en the d %F} ceiy &
enant i orr < VEFRE. Pfesmlta? o @?no onlc Ci m:;firzzrf‘;%:’::
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aci d, hydr aphysigil Eropertied exaept Ihah thel potetpi tem pleneadfi ehlarized igbhioregual amounts in opposite
carrphor sul f dirattions ini addition) ey react at\ﬂéfpswnt refes) withiothpreoptigaljsactyel dompaunds, di r ect
crystal | i zati @he eyppagtier ohibe eepntigners dastaranmric Eaiyehqweyenre ot {dgatical ith thass ¢fn
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methodology are described in Jean Jacques, André Collet, Samuel H. Wilen, Entiomers, Racemates, and
Resolutions, John Wiley & Sons, Inc. (1981), Chapter 5.

85 After separation of the two pairs of enantiomers each pair can be resolved into its enantiomers by the
methods generally used for the separation of enantiomers, e.g., resolution by direct crystallization which
depends on differences in the rates of crystallization of the enantiomers in a supersaturated solution with
respect to the racemate. Alternatively, resolving agents and fractional crystallization can be employed as
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physical properties except that they rotate the plane of polarized |ight in
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number of well-described methods, either the metallic reducing agents such as zinc, tin or iron and acid,
catalytic hydrogenation, sulfides such as sodium hydrogensulfide, ammonium sulfide, complexes of alu-
minum trihydride with aluminum chloride or hydrazine and a catalyst. Specifically useful methods are
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For this oxidation to take place effectively, the conmpound of Formula | is
preferably in the free base form Prdodss of the conpounds of Formula
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group by a 5f wel | -descri bed methods, either the metalli c redum ng

agents suchp@s gy tin or iron and acid, catalytic hydrogenation,
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5 -the well-known Schotten-Baumann procedure. Frequently aqeuous alkali is
added to combine with the |iberatggohiggregps halide. If acids are being
used the reaction is made to proceed in good yield at roomtenperature with
dehydr ating agents such as di;cycl ohexyl carbodiim de or N, N -carbonyl

di i m dazol e. The acyl ation can alsogggﬁﬁﬁr anhydr ous coupling of
the acid chloride with the free bas & f ani ¢ sol vent

(tol uene, tetrahydrofuran, ethyl acetate) with good nmechanical stirring. 10
The conpounds of Fornmula | with [err] being al koxy can al so be prepared
fromtHe conpounds with [err] being a hydroxy group by akkylation. The
reaction proceeds quickly wt i _S_4

mld conditions wth hign'yjd :
W lianmson reaction which is gdsout in the preé # of a base. The
hydrogenatron of the conpound cggrrrula XV t gyt De ¥pounds of Formul a
can be’®ffected 15 by net %6 known for the par t'tal hydrogenatlon of
aromati ¢ conmpounds. The conpeunds of Formula XV ars prepared by heating a
m xture of an optionally substituted 1,8- naphthalic acid anhydride and an
amne of the formula R3NH2 in an inert solvent at 80 toderr] until
conpl et;4 on, preferably in the presence of a dehydratjng .gént such as an
anhydride or diimde, followed by reduction of the )

3-hosition of the benzfde]i sddui nol i ne-T, 3-di ofe’te
boranat es. The hydrogenation of the conpounds of For il &
cogpounds of Fornmula | is effected by nethods kneatm, to E®dvert napht hal ene
derivateves to tetralines. The conmpounds of Fornula | with [err] being
hydroxy are prepared by deal kyl ati on or debenzyl ati®f of starting nmaterials
of the Formula | with [err] being either al kyloxy or phenyl al kyl oxy, in
particul ar benzyl oxy. The dealkylation is carried out preferably by acid

cl eavage of the al kyl asyl ether, preferablyswth 25zhydrogen i odi de or
hydr ogéh bronlde O her suitable cleaving agents are Lewi s aci ds such [err]

r, is the

e with alkali 20
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ssec e relB b B o S
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tion asisilaespdosa bissusgd cpeinbefor yredaidingr @aidst formgatiom fremriadesstf of-Gormula il il

wi t h a forniéagtionSgheagdnt in t he presence of a strong base to forma 35

conpound of Férsien & theAesultin) hyidipry apjemiatreduepddo oomrp gemppurst of Faimula| leunplex staadafdor m

a conpound @fuctiesy (ydregenation) @@)’“‘@'ﬁr\’@'@@ g F‘ﬁ'@}’aﬁﬁrfe(h'é'r‘%l‘:%? tuclhAs 2054 pallagiumy hydrox-

rfl of idEeR $AMOA- | to t bas 4 t o
base of a cBBBlAd %rﬁr-*ﬁr QﬂS%‘?q%[*g"f%'seﬁl%‘zé’r e BANIE RGE oo erme e s X ©°

acceptabl e ¥ "l'“"

cor r espondi ng, %f%’gﬁeﬁi w‘?%é%%? nmn L?[rk're‘?‘wsqgé?iﬁﬁ.arsssrrgr%'ng a

m xture of i frim Q1. nék n ?G,Sr NtE o diil} @ny
of the abovezih‘ hw§§ i %%ﬁédry%ars&fﬂxb huram T Do e e

refers to su it eregi‘Hi %e S The féactiBn méktur @Jsr Iutedem?(w 1109 dnd Sktfacted wrth
defined in thgiyf 2031aRARR SqudbBd dditibr WidSdfastbd th HI2D Wil cbidBnt BricYacRfwhiid1€
I nvention, wi ﬂeh. fefitRyd me&m& baR.othY ke3Qtingrdcipdtd ds!fiitersddnk réca,sramd RoR Heahd Y
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generi c descr@yB) Foha fafthed exvliplifioslioh ofithgss eypysrses Bxampledounds of Fornul a 11
(particularly where g is 0), which conpounds are useful as internedi ates
for the pEXpMPEE1 on of conmpounds of Fornmula | of this invention. In

general, the process involves three steps.
: 55 PREPARATION OF COMPOUNDS OF FORMULA [l WHEREIN n IS 1.

A. N-(1-AZABICYCLO[2.2.2]0CT-3-YL)-4-INDANCARBOXAMIDE (A compound of Formula Il wherein n =
1,p = q = 0, and R® = 1-azabicyclo[2.2.2]oct-3-yl)
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55.17 EP 0 430 190 Bl REACTION SCHEME Il 5 0 [err]

[err] 15 3. X ' EP 0 430 190 B1 Il 25 While this 3-step
process may be used to prepare conmpounds of Fornula Il (and thus Formula 1)
where p, n, RL and R3 are broadly defined, it is particularly useful for
preparing conpdundsthy#-inBacartdxglate KFovdnds I whereisx & QCrtls ;RebaiorDSchg@e I, Step 1) | n St ep
1, an al cohol (@A Folrtion|dh (58)B-eamine-detabidyakid.22]levtand (B51sg. r1gmomdiain dolane 20aml) avas

al kyl i t hi um (asidef drppwisguip \a| stifrechsalptign eft trinagtewlatmingmt W&ﬁm&@@%(ﬁ nfllo parthatrthe

i nt er medi at e dAfeatturg Hid neereqed JA° ¢ dke siravas stifed-fors3); ninttnseand;arfslutionof giaylide
sol vent Such ai8daacarbaniaiin @169, 413 MEw inctolyenecl?® mi) yag gradustly gdded. Jﬁbéﬁaﬁmf’@“‘%r
a period of t |‘V@ '?EFP‘? prdereflux 187 15haysy ?'?@“ F?ﬂeé t?r&?F‘a‘P’épe"af‘H Thﬁé‘?aﬁ'ffﬁ ‘?i

i s bubbledthr o) egisygrpchlori, %}y fter seng
ga c‘? % rou%ﬁg unl?ﬁ QX tereg %evapO{a ad a§€ l?% ?ed
c

| act one of For! '°d‘”'th1
with an am ne °ga"i° :r :rss f[pdwi
di scussed herenggmgsmc e Wity %h@%t eﬁ?f@f Bl
11 in Reacti og, RGREEe 5521n8%.et§. df@%' EH-ln 22hM oy am de is reduced
to forma conpgjiadsofidwi gqnmoae bbodd B F p§4‘ AT BiCubstigl (5P Br (A SRS RERAbIRI)
condi tions US| @@ sfacarePBORE Gy ARkFE, BEb Suin! (BN(1 SkblRydisi2 2590-Bh-t-Relarear Bkl X -
40  idesson caghRNjieldy: m.p. 159-160°C; [als®™ -47.5° (C 0.4, CHCls), or(R)-N-(1-azabicyclo[2.2.2]oct-3-yl)-4-
2,6,7,8,9, 9a- HrasAAYIR4AGECL OHEPT] er r ] | SOBENZOFURAN- 2- ONE (A conpound of
Fof\rml a Xl wiBeowért-indancatboaitiop of-Fofula I(vihere Flis & amDR%US anothercslibstitutent.
5, 6, 7, 8-t et r ahyByrfallo®ihy the pooxiyielobbeet 1) of Bis example.bUhengingl. 9 nmol ) i n hexane
(1Q0 M) heatR3-amiien-azabicydoR. 2w taaeltbed dropwi se during a 5 minute period, a
2.5 nol aze soKwamingri-agegbicyclo[21B2]octane; but yl | it hum in hexane (32 m, 80.0 mmol).
After being gagaumipgRivethyl-8frabicydob}3. U®nengurs, the stirred m xture was
cool ed to [ eeRdo-Sameinafi-petevkBigeaicylot3d- Uectangis bubbl ed through for 5 h, during
which time a%?‘?’é‘" ?’E‘Eﬁhﬁﬁaﬁb@y@‘é 2Hegwg: °'The reaction m xture was dil uted
with water (f "ﬁ’? heF th et h acetate. The aqueous sol ution
was adj u¥ted® §°' ‘ﬁ\ QZC‘E’D\‘%% ;]fdlg raéﬁrgf?e'ﬁ ¥B’8‘Pﬂ' tic acid while being

-9 ]no

stirred :ln_a o 09mth __T'g??ag‘%oxgmi%tate was filtered and
recrystalliz O

rboxaml
2,6,7,8,9, 9a- ne (2.63 g), mp. 84-85
*\CJ (2) 3 3) g,t;doa 3353 Wlp ﬁ%g e%agpsteps see Exanple 3.
EXAMPLE 1 55 _ ), ana@BMHE,dQIIV\HEREINnISI A.
N- (1- AZABI CYCL C§y2fol%w%b %Tpr&atﬂré of DICARESONVEERpI6 Aut SUBBIRUGRE ot 5mkndki- A
Il wherein njmdadcarbbkyRteCiorethyl 4aitidndamboxylales; drea ButGinsCRE)-5methoky-NG1-az3biticb[22R10ct-3-

yl)-4-indancarboxamide or the respective (S)- or (R)-isomer.

s

WP'

103

35
W, EXAMPLE 2

PREPARATION OF COMPOUNDS OF FORMULA H WHERE n IS 2.

40 A. (8)-N-(1-AZABICYCLQ[2.2.2]0CT-3-YL)-5,6,7,8-TETRAHYDRO-1-NAPHTHALENECARBOXAMIDE (A
compound of Formula ll whereinn = 2, p = q = 0 and R® = (S)-1-azabicyclo[2.2.2]oct-3-yl)
From 5,6,7,8-tetrahydro-1-naphthalenscarboxylic acid. (Formula Iil wherein X = OH, Reaction
Scheme |, Step 1)
A solution of 5,8,7,8-tetrahydro-1-naphthalenecarboxylic acid (Ofosu-Asante, K. and Stock, L.M., J.
45 Org. Chem. 1986; 57: 5452) (2.06 g, 11.7 mmol), oxalyl chloride (1 ml, 11.7 mmol), and dlmethylfor-
mamide (0.1 ml) in dichloromethane (20 ml) was stirred at room temperature for one hour. The mixture
was then concentrated under reduced pressure, and the residue was dissolved in dichloromethane (20
ml). The resulting solution was added dropwise at 0° C to a solution of (S)-3-amino-1-azabicyclo[2.2.2}-
octane (1.48 g, 11.7 mmol) in dichloromethane (20 ml). The solution was stirred at room temperature for
50 30 minutes, and the solvent was evaporated under vacuum. The residue was dissolved in water and
washed with ethyl acetate. The aqueous layer was basified with NH+OH and exiracted with dich-
loromethane. The dichloromsthane was dried with anhydrous potassium carbonate, filtered and then
evaporated to afford 2.75 g of white crystals. A sample recrystallized from ethyl acetate/hexane gave (S)-
N-(1-azabicyclo[2.2.2]oct-3-yl)-5,6,7 ,8-tetrahydro-1-napthalenecarboxamide, m.p. 158-160°C;
55 [«]p® -42.1° (c 0.65, CHCls).
B. Other 5,6,7,8-tetrahydro-1-naphthalenecarboxamides of Formula Il where n is 2 and R2 is another
substituent. '
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EP.0 430 190 Bl From et hyl 4-indancar boxyI ate (Formula I'll wherein x =
[err] Reaction Schenme |, Step 1) é% %Eil on of.
(RS) - 3-am no- 1- azabi cyclo[2 2. 2] oCctane ( 12 mol) in toluene (20 m)
was added dropwi se to a stirred solution of trlmsthyl al um num (12 nmmol ) in
tol uene (6 m By fofoRing Bdtprdcbtre of FREA B this Exafhipld 26Ut ciekgied 10 C. The mi xture
was sti rr edsyamindO -azatidytiele.2.2petshedo Sol uti on of ethyl 4- 5

I ndancar boxaydnrtoet-dzabickBolg.2.2]bdtari®; ol ) in toluene (20 m) was gradual ly
added. The endas-bmiost9-methihSrazabivgcol®id tinadneiinder refl ux for 16 hours, then

cool ed st 0 render8-erinp@mathyiBazabiciclo3.@tlettanen m xt ure was added at [err] to
aqueous hy daxoéaminpBenethyHaiazgbicyolp[320logtne; OrAf t er separation of the layers, the
aqueous | ayasgo-freminerirgzabipyelold:3- Ugopane:10 N aqueous sodi um hydroxi de and

extract ed vﬁ‘qfﬁ“%t"ﬁy‘l’m%?&%&f@fm%@ 9 &??F'ﬁ’e'b’&?éﬁ’eqmas dr| ed Wi th anhydr ous
pot assi um c’%‘ [2 ?]P‘i‘é‘lyléaeéﬁﬂe" _ %p (79%
of awitte a b z‘gg){] a hha ne car oXa

(RS) - N-( 1- f oct aide 8[err]
Anal .: Cal ¢j 'cy E y dro zna 13Bsca .95; H,
8.22; N, 1 F -

' subst tutiony rbo m| no- - zab geazfifc%fl E%ﬁdgggt gﬁtg@%ﬂ%’% h

m xtur e One 8 iowa g p%éd&ea&%bdncx% Qhig - Ekamti® 2! b ydb}m.ﬁng RORIHORY- b@mm de
15 ( GQJﬁa)sy d)laphmmecér&wn]: aci@ ide B)s:7M8-térhnyicADapbiRdIeAbcArbdxyhd 86, ore Mitdinsd-

i ndancar box@fa-semodan-(PedaBitycbi2 2R ASAF 8K S Bt &h§dro-OhaphEiBhsc @bdxémidd) e nep.n 276~ 1
and [ err] i3y ag0hd @metHsksibdnier tandt (S)-4Ryenylohcy-Ard-axgbidyie[2{2 12 Cteschiirss, A-tetehydro-y( 1)
of t hi 20 exawsphtealdaedarbokamiigi Nng ( RS) - 3- am no- 1- azabi cycl o[ 2. 2. 2] octane to 20
4- am no- 1 - RuZethioooyn-{1ezabicicIdR.B2lbet3er])-5.6,7,8-tetrahydro-1-naphthalenecarboxamide.

endo- 3- am no- 8y foilewingl thedprageddné ofRait & @ thi. Exarhpie? dnicsubstituting 4-chloro-5,8,7,8-tetrahydro-1-
endo- 3- ani nwepBhatrmpdatboxylic acihlol 8.§.¢.8-tefrghydroq- npmtjtatgpﬁg:arboxyhc acid, one obtams (S) -4-chloro-
exo- 3- am noN@-arabicypjdl2-22leck-3rini-2 6 8-tetrahvoro4-nppithalaprearbexamider o - 4- -

- azabi &ycl 0503"’@”!? Ot9rEFTAY k- 0-AZABICYGLDES-3- 1N 90?’\’?%"6@7 Bﬁ"c‘l@ﬁ%‘ W ar e
respecti vel W@?‘%ﬂ’b&"m?@’ ch of. Epyray 8y'61°6[“2" ] BCT Y =9 P RY &R agr'B Qyé

N- (endo- 9- nﬁ"?'ﬂ?’lc @3d¥13.% éf cl %’

pancgé oxam de, chlonde
N- ( endo- 8- M inipt § car ac 52
4 | a hor )ﬂil ed at r
NA{oxo0-8- e ratt%o zlr’;i Lte% éfa @fga? g@ % O tost
N- ( endd” | _5 ||"P°£% gf'a itibh! mgaé‘d & stl mlxture of endo-
5- Met hoxy- R 53 e abbeomb,ngs t he
procedure o er Q{d oItQ o. hér% fm InBdurdWis cﬁ&’(&ﬁ&dhte'tﬁyl d%&at@f({w .

5- met hoxy- The'l %rWe?J QPR b thdbrgicWer fad didd RRPENRERIOUs IaBnesM SSulRi, AiteRsa),
(RS) - 5-get hengyeohbehtlateduhabt rediRédOpréssdre 20 @fcrd 200 g b white REXBAIS. A BiipRiTectgstaliized he
resfective & - of (ddhtateS QYERY . NEBHAVEEh-ORRIBRAERAT 3. Ohony ) SB\EIRBRIréFnaph-
FORMULA || MkibiEtarboxkntide] m.pl #66-167 £C.

(S)- N (1- AZABI CYCL( 2. 2. 2] OCT- 3-YL) -5, 6, 7, 8- TETRAHYDRO- 1- NAPHTHAL ENECARBOXA
M DE (A caxpmBrER of Fornmula |l wherein n =2, p=q =0 and [err] =

(S) 1- amabi cyclo[ 2. 2. 2]oct-3-yl) From

5, 6, 7, 8- t ®REBARATIQN QF ﬁ@MH@W%E@?Wﬂ'W'&EPﬁd}@s (Fornula 11l wherein X =
-O—I Reaction Schene | Stlecg 1) A so

5,6, 7, 8-tet fah U‘ﬂl"m @F@ﬁp@aﬁﬁ'&( ?YQTEWY '39%‘ TENHfAR-
Stock, L. &Bgﬁ (A conggo W‘afgﬁ'sfﬂzzﬂl 52152‘3 B(°z @fE N 1"fa ?5%%910“3
oxal yl £hl o¥¥ See °’“ St S

mmo az Ic %n?l fﬁer(e 2(il'm J&Ti]

di chl or onet t] Hmse o a 3?# \J&ﬁ rrn{ Jllérilyh tﬂﬁ?he ;5e'ratu

mi Xture wasg ﬂ:&vi’ e{ii etr% liod and oy 'ﬁ%

di ssol ved 1§ ﬁg L{;}a c%oﬂgfﬁ p ra{o%% hlza%hé@ manqnmm @61 A5Vas

dropw sg at v QddRd. Ll’Edc% Hﬁdun@&as foftBd Uitier unddZ RS hellrs et b cooled to
ambient temperature. Water was added gradually until a solid was precipitated, and the mixture was
filtered. The solid was washed with ethyl acetate and the combined organic layer was evaporated to
afford
(RS)-N-(1-azabicyclo[2.2.2]oct-3-yl)-0H-9-hydroxy-5,6,7,8-tetrahydrobenzocyclohepten-1-carboxamide

85 (1.42 g, 68% yield). Crystallization from ethanolic hydrochloric acid afforded the hydrochloride salt, m.p.
239°C.

Reduction of (RS)-N-(1-azabicyclo[2.2.2]oct-3-y!)-9H-9-hydroxy-5,6,7 8-tetrahydrobenzocyclohepten -1-

carboxamide (1.42 g, 4.5 mmol) in ethanolic hydrochloric acid (20 ml) with 20% palladium hydroxide on
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octane (1.48 g, 11.7 mmol) in dichloromethane (20 m ). The sol uti on was
stirred at roomtenperature for 50 30 m nutes, and the sol vent was
evapor at ed under vacuum The resi duBP RS0 4PABY| ved in water and washed with
et hyl acetate. The aqueous | ayer was basified with NH4 OH and extracted

Wi th dich- | QLB Gva Ig'ﬁeod&u? FE@H&J@NQ’% Iﬁfjw rBIIHO\I%H”B (Hﬁrgﬂﬁﬁ and the
potassi um Carfcﬁ @iﬂrgi%}ricérr a5l fi 5‘?} sﬁ%aﬁﬂﬁc@{lcﬁl ﬂa u(ﬁ’[) c@u %hﬁm%gr te
crystal s. m%.%ﬁny,% bzcﬁ ré&HH@/J orﬁﬁeh HBeaBIaBI GRYR Bbabichkid. 1
- azabi cycl 0 oﬁéf 5%7 tatraRydf-of+tdndoSiclo fﬂbarlaoxa&%laf(d‘@ L8896 peimpxam de,
mp. 159-f e” r comp8unBs of Forlmilalvthere &-i$®and[FBlig dnothler sGstiGént.

3, 6,7, 8- tetrahydi@ndwrﬁmmr&&admpmhmw%ﬁ:ledbumﬁmﬂga Il where nis 2 and
R3 i s anot her(rsysamiirioti2éticycidi2.2joctdne td) 430 190 B1 By foll owi ng the procedure
of Part A of 4dmiw-fazabigycie[22.2ottarie, changi ng (S) - 3-am no-1

- azabi cycl o[ 2endo-2-painbd-aamethyle-atabioytlol3.1nerameabi cycl o[ 2. 2. 2] oct ane;

endo- 3- ame no- éhdor@-aminb-8-ethyldirzabjaytlelp.2 118¢tdne] nonane; 5

endo- 3- am no- m&m@t&m@wm@{%le@a@. ¥oct ane;

exo- 3- am no- 8%#91‘14 ino-@-azgpigyrial3 & 1lroha@en 1 ] oct ane; or endo- 4- am no- 1

- azabi cycl of 3hgfolo "ﬂG?fBR?é"dsPﬁ g {Thee 366' SORMEE of For nul a (1) are
respectively (1 @ﬂc@gﬂolz Ng]e%—4—yl)—5678—tetrahyd -9H-benzocyclohepten-1-carboxamlde

- azabi cyc? 0[ E‘Pth!rg- A é?ﬁé ég-carﬁj Xal

. 1] n ) @ ?tglh ro- lo
: ' Bi 2 5 y I’O- 0 C ,
108~ N-( end - -az i E]?,[ A é% ©f ra 1 o- %!Io e%nd- ta b '@% or

- napht hal enec 10 of
] oct-3-yl) - 5 r‘ o Vl)na neg%gr oxam n catboxamide.

N- (exo-8 zablcyclo[32 1]oct 3-yl) - 5678tetrahydr01
- hapht halageacc@%% de; or N-(endo-1 -azabicyclo[3.3.1
Lnont ﬁ yl)- 5R§PAhA$rdNQ§Ff SOMBBUNDS OFFRIRMUDR Y AREARH ROKAD TieE DABHED LW 18 SOND.

met hoxy-, and
4- benzyl oxy- Na( bs(RABAEICICLORER2IGE T MA!2:4% THTRABYIROCY BLORENTRIEYSDOVINOLINONE 16,
t hal enecas boxévifipthind dBYorfnala O wheign ke 1pp GC q ki Deand fR®Pa rtazabicgélof2.212]sct-Boyk Mpdction? |
but substi t ut 8¢hgm@L B@pROXY- 5, 6, 7, 8- tetrahydro- 1- napht hal enecar boxylic acid
for 5,6, 7, 8-t et(taksdiuion lof (BHHN(ratabioyinid-2Roct/3-vIE4-nddndgroozameidep KFixarmnples 1) (207 g, 7.7
(S)-2-net hoxy Nerod)- inzdap itatrplnidefufan X100 b tat 370y C)was , tafpd vt @thuuh‘yumo@thﬁﬁal
erlecar boxamn de, reastign. mixp@- waz Atireg, at -1Q°$ tqr pnst heus podledotpre 0 gnand dimethylformamide (15
(S)-4-berseyl oxynmpl)(aﬂdeﬂz-abm:wloo[@e peactiop mixiuge yas)allayved toywagm t:topry gturp_over(y.5
napht hal enecar U@;{rg,mhgb cogigd tfo 0°C and -acidified with 10% aqueous hydrochloric aci The layers were
4- Chl or o- N- ( 1- cSPRR5IRYy ddrzaqzeoz iysr wes yyasheckwith °?'V53a°f"é‘?'r sbis' AP N g@ﬁ
rboxani de. By fﬁ?F“F'Bvﬂy pd rous

Vit' ethyl ?'4?1 ver :
R et o ﬂﬁ..ﬁ* py e &Fg‘pon%,:%.s""%&-ﬁ’ e
950% e

N(1 -azabicycl

- napht hal enecar bO A (HCI)] was pre ared from ethanol- HCl
e % er"*m mm S
- NAPHTHAL ENECAR;.080K ANk [N 76 é\,;,corrpouna of Formula Il wherein n : 2, p = q =
0 and [err] = f@;f&tovmg B labS¥e pagaalve GuubiRting-te (SRSdMeBoty| ) A sol ution of
5, 6, 7, 8-t et r ahysl+@-ada-ticypibid.2 LRASoH4esydaibbxamizie dor (e (AS)ikture3 orslobram®| ) , oxal yl
chl oride (0.44 )2-(1kzdbicytiajd.2.2lo@3g1)d 2 mstdwghydocyivpertigelistudbinirione i NCompound  B)
di chl or onet hane(s¢2 @ieki). A saage etiystalized fdm ettyd aeeBile had B enp A$5%H-196eC:f or one hour.
The ni xt usse waslalofien47cionic O.reHObY Anrid Saled: dod GottbNaPE@.SUN G HhTA9.tH @-9p%sTraduk C,
was di ssol ved iW-‘tSDHi.tIéﬁ:d‘L@W:m) The resulting solution was added dr opw se
to a stirred nixt Ghehydfockierggcid sahelﬁgmm_@ﬁﬁemgas rea%@droswmaogﬂ'cs mi} PeRsarrdal
(500 ngy, 3.24 m%t‘ﬁaasré@/oa's&a%ﬁ‘?'c%ﬂr"bthhaﬁ@ 0E7HB0: 638, H8.81:.N, 8.59%. Found: C, 65.96; H,
50 (R)-2-(1-azabicyclo[2.2.2]Joct-3-yl)-1,2,4,5-tetrahydrocyclopent{ delisoquinolin-1-one is similarly pre-
pared as the hydrochloride [Compound W (HCL)]: m.p. >285°C; [«] p + 17.1 (H20, C 0.6).
B. Other 1,2,4,5-tetrahydrocyclopent[delisoquinolin-1-ones of Formula Il where n is 1 and R3 is another
substituent.
) By following the procedure of Part A(1) of this Example 4, but substituting other compounds of
55 Example 1B and 1GC for
{RS)-N—(1-azabicyclo[2.2.2]oct-3-yl)-4-indancarboxamide, one obtains the corresponding compounds of
Formula 1.
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mml) in 5 mM water and 25 m toluene. After 2 hours the m xture was
diluted with ethyl acetate (100 ngpg4bh9gs Byers were separated and the
organi c |layer was dried with anhydrous magnesi um sul fate, filtered, 35

and concentrated under reduced pressure to afford 700 ng of white crystal S.
A sampl e ExoPiEbal I i zed from ethyl acetate gave

N- (endo- 9- net hyl - 9-azabi cycl o[ 3. 3. 1] non-3-yl )-5,6, 7, 8-tetrahydro-1 -naph-

t hal enecaPREPARATIAN OFGQMPOUBES O FORMUBBIAWRERE 181SL0ANDREHE/PASHEDIYNGRS EBONBUNDS
OF FORMULA Il WHERE n IS 3. A,

( RS) - N(61- AZaH '?C‘QCLﬂmiO%I-sr[ »-28.58 TETBARBRRAHRINEL S LR QUK EONRHATEN-
1- CAR- BOXRWESE"Q 2 U’nw'efﬂ" 'F0'r & ‘! |- ﬂm@ﬁ‘ é“? h‘azab'sy°'°£? 22)st-3ylpReaginy 3

Son ot ” 25
e @% % et

= 1-azabi cy¥ e ﬁ)
sol ution 0181 ‘@% 8%;%
tol uene (2 e g

trimet Al al jﬁt‘ eth %md 3 Jaen.;t Worodi d
not exceed J@artl ﬁn%?é :'sr{hS ccS?Jd olﬂ Qhﬁ Sddified tha105/0 b@n of
2,6,7.8,9, Sarolhiore A é il SR0R aa& aaper%apws*shéﬂ.mreafy 20, 1)
(1 25 ¢, JBBRYI0 with 0 NGHERDE sl hidr xudéeaﬁd acted velih 3fhyicdchtite. AHE By aa-dﬂéi’e was

reactiqf mdﬁwbﬁr RS drB@2do8iIdm WO, fikbRsdeind! RbdokitedQo aifdid 168 g 395% Vibayoigoeled to

anmbi ent t enRadicybibie.2.210Mdétyge, 4metadyiﬂd1fweaﬂmh&qwnumuohe Copoird QR8s white cry-
pr &8¢t pi t at edhis; mpd117hes 10; kil e43msciiobtaiorl. The solid was washed with ethyl

acetate and t besteitvationien ethagsic hyerdchiyrieracidatorded S5 gk thel hydpochlbridersalt mérSsthddol( 1

- azabi cycl oddduck [Compand - (LN ]-28 MBitehgryhtatsy y-pb > &707 ¢ Jab? t-8.4th (e 4 DePiz bl .(Jaishdprt en-
1 - car Boxantelt:z B0« HCl- C.H QHLG, 668Ny 7.4; N) 7.43G:. Faund! 4. Bo-&% HoreS Noka7e hanol i ¢
hydrochl oric §tysfdllmdndﬂ°me@pllomolh provided theciasolvgled hydrchyorid éii“rll Reducti on of
(RS) - N- (1- azabimigly| oPrzpazecl §1: aawogclﬂga?—bxydé-vwﬁ Aqtebydgnifthepti@aizocy
cl ohept en- 1isoakipg!iBdeasTMeRa [ sﬂw 15 °&t hanol i ¢ hydrochl oric acid

20 th 2OUBHAPHEd W hydr oxi d 90 B1
é_)lvvas)zﬁ\grr @Eal gl e?ges}f égbﬁ'éﬁg&?%%‘ﬁmpr B8R by
I tratlon

i ogfazmﬁm M e

met hyl ene ¢

bibydforsd ;
( RS)’ N' 1-a £ ¥dultibh of n- butyllithium in hexane 5 mmol) was added dropwuse at -70°C to a solution of 2-
[2.2. 2] oct 3 (xﬁaopﬁn Zs -l .é;kb@fsx fho3-915.6 2 B e 8o HapthtRdlendcafdkdnided NMEstEngdd) - 52
g, 39%yield)g @ NG oG ASTRRARAFanOP5 M) THe Irdhchon nHIRE Kadstinsd 8t WL B3 1 S
anot her substgnb H&P%ooolﬁ’to £l & Al BghethpiRrmdnidea I8 imolPhasiaaddd iforefpoltibi. Shdwsavtipd € 3

but changi ng ik was aABIWED o lwatd Bio6rH Gantpbidturd. GbrOTs R, then dooditd1@~Cland acidified

- azabi aycl o[ Awith.18%catdichydobitdic AciaTiha Gyérs werb Bytaraibdaana liheCanodood Byed wis fasberbine,
10 \/ endo- 3-vithriethgl fBetate; thenl madle daskhwithyoohafitted . ainmooiarh Apdroxidereod Sdractbcwith ethyl

- 8- met hy| - 8- aathth (0 M) Brethjl deatets avaedried oves puhydrdussnadivr sulfatafibied.yaod efagorged]

] nonane, t he t Giffordva-(aadocSomesianBreizabicycloRc: 1inoh-§-y()-R.4.p.6 detrahydeosieboral dedisoguipgienpdr ed:
N ( 1- azabi cycine|The Aydjchigiidssall/iCpmppuad 7 (HEI wasyrseppige &or pthenslic, ity e p 738 11 dnall

- car boxani de;Caked. for szﬁzs@HtRﬂ'@O ife 66:92 HoZ %8y M7 48%ke Fypdy CPBAS; H, 7.79; N, 7.32%.

] non- 3-yl ) - 5, @, By Blowisg %9’6?98”’9 W%P&'@E’g&“&%épf@ﬁ‘a'i""c?fﬁ‘?xﬁ'ﬁ'ﬂ e3if fuample 2B for

N- (endo- 8- e t%‘l _o@_ '3.? 321 ]T" 3-yl)-5,6,7,8-teltahydro-1-naphthalenecarboxamide, the fol-

]N?Ct 3- é' ) - t5h r%%%c ll-n!%gr(lz"zPJe?soqumolnrcnz-i"orllj)eO)%J‘:grI [QWEI salt; Com-
( exg- I- TTES a-meth ﬁa [3 2.1] oct- 3—5} %4 .5,6- tetrzgzdrod H-benz-

Joct-3-YI) -5, Gerkodtinbintt o‘?. yn?'B?H %&ﬁ& (ﬂl% 681370 oXarm de

2-(exo-8-methyl-8-azabicyclo[3.2. 1]oct -3-yl)-2,4,5,6-tetrahydro-1H-benz[ delisoquinolin-1-one; m.p.
[HCI salt; Compound | (HCI)] >270° C; and
2-(endo-1-azabicyclo[3.3.1]non-4-yi)-2,4,5,6-tetrahydro-1H-benz[delisoquinolin-1-one; m.p. [HCI salt;
50 Compound J (HCH)] >360°C.
C. (5)-2-(1-azabicyclo[2.2.2]oct-3-yl)-9-methoxy-2,4,5,6-tetrahydro-1H-benz{ delisoquinolin-1-one.
By following the procedure of Part A of this Example 5, but substituting the compound prepared in
Example 2C, one obtains
(S)-2-(1-azabicyclo[2.2.2]oct-3-yI)-9-methoxy-2,4,5,6-tetrahydro-1H-benz[ delisoquinolin-1-one.
&5 D. (S)-2-(1-Azabicycio[2.2.2]oct-3-yl)-7-chloro-2,4,5,6-tetrahydro-1H-benzf delisoquinolin-1-one.
By following the procedure of Part A of this Example 5, but substituting the compound prepared in
Example 2D, one obtains
(S)-2-(1-azabicyclo[2.2.2]oct-3-yl)-7-chloro-2,4,5,6-tetrahydro-1 I-I-benz[de]nsoqumolm- -one.
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N-(endo-1 -azabicyclo[3.3;1

]oct-3-yl)-5,6, 7, 8-tetrahydro- 9H bepzpgiacigelpt en- 1 - car boxam de. 20
EXAMPLE 4 PREPARATI ON OF COVPOUNDS OF FORMULA | WHERE n IS 1 AND THE DASHED
LINE IS ABOND. A 2-(1

- AZABI CYCLEK&VRLEY OCT- 3-yl)-1, 2, 4, 5- TETRAHYDROCYCLCPENT[ de] | SOQUI NC]_I N 1- ON
E (A 25 conpound of Forrrula IA wherein n = 1, = and R3 = 1

- azabi cycl| GREPARATION OF SOMPOURBS GFi TRRMILACNWHERE $t'%}§ @3‘3 Hg DAS§'€P bWFd?FPB'F
(RS) - N- (1- SEMFS 8$ONB{ 2. 2. 2] oct - 3-yl ) - 4- i ndancar boxam de (Exanple 1) (2.07

O butyl 1 ehi A (S0 ﬂrt*ﬁi’rtAr%Q 5’%—‘3@&3?? Yriada r@t BT BE AT A E bl

n- but I thi T

hour , ycooI ed® mB ‘é?'P °“ Yol F BeP 1 (" "g?R Ti'ic%g?oz]? 'E'?S'gge
portron The ?aétc'ﬁ s

g A4 B G sAridh G RHET

h aeﬁ

acid. THE 'gg S '°ﬁ,8°2r%ﬁ bl dégwibﬁ {%e Q’as"ﬁﬁed"@ﬁ% g oA ehf)ur
ole

ethyl acetat eﬁhﬁfoem gﬁ%qu&ed%pdre%mm @hersaciéh rARtGke was
extracted w arﬁ BLBd- te T Ethdl8ooléH 116D - 0\eRl aSBNRACWIBU F0%
sodi um sul f aE on HybreéHie aé@drhg\(a%&@ rm%ﬁeeﬁpirﬁtecﬂfaﬁd)md aduobis 1gyel ¥ddwished dijh @iyl
white cryst ahe%tatea\ HRARAR Baeic with adubdub Yarinwhium ZIgdrokite) MThetdiyl atutdd Abe dbavy ever
(RS) - 2- (I - az aftyG& s8bidm Qulidts FMbrod-abd the dahvdntdnab evapirstedy dffcd 9.3 @ (He%ntyield) of

[ d&Li soqui nokaspe-lr-RamcytiGERRENERSHIN, 2,458, Phexdlidrodytibhapt delisdquinolifellopel as deam. The
ClsH20N20: Chydfcthldrde shit [Comfdiind KI(HGD)] 843%wrephredifichn et@no€iL98p. >BB5°T: 23; N, 9. 90%
Thie_hydr ochl @r Otle cempdundsmh Beinbia hehiereardid @atd R0 anpthersibstitué®Cl ) | was pr epar ed
from et hanol - HGy:follawipg thp eropddure afBdrt A of @i Exdmple 6rbuf dhengindC, 66. 19; H, 7.50; N,
7. 72% Found {RSEN-(1@zabicyclo[2@@Joos- vlﬂ6wtsi9hv¢m-9*fb®m°'f("29 oy qa@P’faﬂweﬁg t he
above pr ocedd(Eazsbieyciolaaaiact 4yl 537 $-tetsahy 11" aphthalpnegrboxamide;
N- ( 1- aza- bi CWP‘ -nst Q;aablgcc - 1Jpop- ﬁéi'& Eé%ﬁ*&'ﬁ?dé‘a?’twa'ef‘?? &b 'm xt ur e,

one obt ai ns yn methyl-8- azablcyc .2.1Joct-3-y1)-5,6,7,8-tetrahydro- 1-nap enecarbo

o ryéf'nsau T %%‘F‘We!%% PR g

had a m p. 1__ | | uiroft-£&he: for [err] C
rr 1L H 7 1 7 %6 1§ST - 2’};’5 'II(-J: gha:t[ é]l?% uinBIR-1-one;
‘g 02 h&éﬁ%&ﬁ heblj TR iRetRalond:iCl -

=~

hyq/ochl

m p. [e” [Qr ( -8 a£€i ct-3- G, ,4,5,6',37 héx@nydReyclohddi BeisodiinolR-120840r
Found: C, 65.54 -azégl Qof3. .I]nér-ﬁgf g,b,?—hexahydrocyclohept[de]rsoqu|noI|n-1-one
(R-2-(1I- azabl cycl o[ 2. 2] oct - 3-yl ) 4, 5-tetrahydrocycl opent[de]isoqui no
|l in-1-one igxmadplElzarly pre- pared as the hydr ochl oride [ Conmpound W (HCL)]:
mp. >28% C, [err] + 17.1 [err], C0.6). B. Oher
1, 224, 5-t et PREPABATION COFOPOMPOUNTS OB FORMULA h- WHERE o 1S0f, 2FOR SUAND THE \RASHED RINES
1 and R3 i SRERRESENTS ZHWRRAAENATOMSBY f ol | owi ng t he procedure of Part A(1l) of
this Exanple 4, but substituti ng ot her conpounds of 55 le 1 B and 1
C for (RS)- NA 1SZHHAZABIGYGICI2.22] ?B@tYL)éi-%a)"ﬁ& H%ﬁ%ﬁb@ﬂ@@s %‘H‘&%‘BE é%”ﬁs
the corr e%por(drcwgp%'@ﬁrﬁdi? IBwhergip puT £ R = @ O andﬁs 731&598""1@52 ésaﬂ°

PREPARATI ON (§¢ CRI\/ULA I ERE ébS A
e #f%d 0%0'1]8 lin-j-one % c ac ro s of
H- BENZ[ de] I S ; "N
= 0, and R3 = [Ic?sfglva‘h%% gﬁl i age an ﬁéoeéu?at 5‘0 d 58 psi d
for 2 urs d By tratro ate was concentrated under reduced

pressure. The residue was dissolved in water (10 mi), basnfred with ammonium hydroxide solution, and
extracted with ethyl acetate. The ethyl acetate was dried with anhydrous potassium carbonate, filtered,
and evaporated to afford a diastereomeric mixture of (S)-2-(1-azabicyclo[2.2.2]Joct-3-yl)-2,3,3a,4,5,6-
hexahydro-1H-benz[delisoquinolin-1-one (0.18 g) as a semisolid. Crystallization from a mixiure of
50 ethanolic hydrochloric acid, isopropanol, and ether afforded 0.8 g of the hydrochloride sait [Compound L
(HCI)] as white crystals; m.p. >270°C. Anal.: Calcd. for C19H14aN20+HCI+0.25 H,0: C, 67.64; H, 7.62; N,
8.30%. Found: C, 67.38; H, 7.70; N. 8.10%.
B. By substituting other compounds prepared in Examples 4, 5 and 6 for (5)-2-(1-azabicyclo[2.2.2]oct-3-
yl)-2,4,5,6-tetrahydrobenz[ delisoquinolin-1-one, other compounds of Formula | where n is 1, 2 or 3 and
55 the dashed line represents 2 hydrogen atoms are obtained.
C. A solution of 19.7 g (59.5 mmol) of the hydrochioride salt of (S)-2-(1-azabicyclo[2.2.2]oct-3-yl)-2,4,5,6-
tetrahydro-1H-benz[delisoquinolin-1-one in 250 mi of acetic acid containing 2 g of 20% Pd(OH). was
hydrogenated at 80 psi and 80-85°C for 20 hours. The mixture was filtered and evaporated. The residue
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Schenme I, Step 2) A solution of n-butyllithiumin hexane (60 mvol) was
added dropwi se at [err] to a sol uepquzafl19081- N (1

-azabicycl o[.2. 2. 2] oct-3-yl ) -5, 6, 7, 8-t et rahydr o- 1- napht hal enecar boxam de
(Preparation 1) (7.70 g, 21 10 mmol) in dry tetrahydrofuran (400 m).
The react i ovwesnparitioned batrwers aquepw@danarhonfacand] di¢htoron@thaneh endt the conghie dayen wag @Irieg,
and di net hy(NfSPOreans! @eapgrated Thareride feed dhess nixture wes gissplvaddm 100 of etkanelt dcidifiedhwitht ur e
was al |'owecethapoligahtyaioshioric casish fedntyestest withe ehoreto pregpitaiguthe HGl (salts efo@pBSK2A(1-
[err] and aRzpRiGYFiPi@d-2hwot-Pryixd3s 't?d@‘vwwﬁﬁefﬁldel'sp@"ﬁlﬂtw"ﬁh@ It Qﬂ&%ﬁ'é'
separ at®d, %?'EEP"teh e &’éﬁi’gzat' om pthanel aéprded thp Pyre H0h Falt

ot igde
b h 8 g ﬁd*zgkt"P'a@tg SWT'E‘H’B@P |(_%[&@E%Et
e a{’% Wg;% bR i

w ) roma grabhed on silica
and evapor af ia f nnc fr tlon of the aHS
azab| cygl o[ 9 gcgt E&i% th - one
astonvBiidd 46 this HY:I s the? 272 b + 73 €02,
Cryst aI I | zafiigyn from et hano aC| for

hydrochl ori gep %ﬂ'aﬁaldﬁgﬁborﬁirh&”fbhovﬁféqwEydio@@rf&ﬁ&nuﬂgce@ré b@éc]:onaé tHU”'HéIE‘saEsr M‘%ﬁ@' S,
m p. >[ err] @4m3E)-dlastolebinbr] [Cofibahd O (HEMIGH of RH.>88b-C, o] ds - Go 086,81 and bt 1o 75;
N, 7.43%0 F@ussiR)-diaste@bmet /[Compourld BXHCIY, with. 2% 263- m'?@d (hipZ68+ @N0.4,1HR10) can be

I sopropanol isslatédCl provi ded the unsolvated hydrochloride salt. Simlarly
prépared WASUsingRBY%- R+ érilcartan abd Paatinaf'caialya] Conpoind3s vil Bxadpld 5B ihydeysratey i 0- 1
H benz[ de] - tetrahgdrofunam ko givelGompeyndsrMoim.f. bICHCI salt + 295{5@vrpmtum (. of HQl sajt 2f221C) |n a
SivdJ arly pratpaf @bpubv@®. 25ing 10R) P@(ch carbon Compound C is hydrogenated as the (+) or ()

- azabi @gcl ofamphoraifenia acklspk in-ethylachtag-to Eomeaygdsricand MHn g gatio otiabpitd sl Usingol 0P Pd|
-one; m p. SygaponCompginghEss hyqrygensigd; as thecensigtsum gthet ¥q Camgognds]L ggd M in a

2- ( ENDO- 9- I\/E‘H—H‘LabQ"tRZR’EH @F@L‘@’BP‘BW!L" W"B B1P% _watey (Dogyssay CpmpaupthScis fiydroge-

H BENZ[ de] - "ated igitiepentos 010k 21 o P8ing,5% Fd/BgSOy,
q=20 %Qd R§°mpmvwmd n g‘h%l 'Bf%'"‘gﬂﬁqxgﬁﬁa?t'ﬁf’mﬁeactlon Schene
I, Ste 2 1) A solution of nbut I:1'i thiumin hexane (5 nmol) was
added dro%g@%'éag -(70)C to a solution of ZY ( )

(endo- 9- et pyl s{? Z¥b Ek%é" 15 RAHD NE IRUNR NG -

-napt ht hal ep %g it f gﬁsé&fr%uﬁ&éo @3 .uradaftloit salto -

t évahygr of Ur 8- 2((?-§zam: clof2 ¥ 49@teﬂ%f?§&rb“eﬁz[”ﬁ§oq§ﬁt6lﬁtﬁ o & rec izl OffonfNE
hour, cool egpfopanoifidrbeniond st b | cbidspantinglBydtobrlordBBd) Was added in one

portion. The. dtRaGydrétAiomtexhisoBthefse fhkd EIMDBUNIS o ERETDIdsT -7 HO SNl PRPAIIr € over
1.5 hours, then cooled to [err] and acidified 35 wi th 10% aqueous

hydr ochl OrEXAMB.ICHSd The layers were separated, and the aqueous |ayer was
washed ssi th ethyl acetate, then nade basic with concentrated amoni um
hydrexi de aAdSEnAZSBISYCLII22R10E 1§V LIRASIGTEF RAHTIROBENZI 0aISO QL INOLIN-120NF (i commas
~dried over emhydrfomiasiadidiee base)f ate, filtered, and evaporated to afford

2- (endo- 9- met K§2-(brazebigysiofdZAlest-ByIB2, ‘!LT Prigtrangdr x?ﬁzlﬁelm@i,n@mﬂ@m avdrephlgtide is treat-
H benz[ de] i 8®dtih rﬁnl"@lggﬁfg‘les% e eth?t’}?lic Iﬁ?‘éﬁsb}@h ide g dorgn PECH%QFB?M'"F f(ePtCkPaf‘]
was pr EF_"SE&EE& : | cd

[err f qu 6 taer fﬁe b7se mpand ar g%lgwc?aﬁﬂed tone 813 fgrresp_?ndu?g 9@1 aqqmon] sa\ljtﬁ%th? 2)
By fol | owi nfj°’?ﬂﬁ’f'"§js8?°8%% B S ubsti tuting ot her

1- napht hal gnge xam des of Exarrpl e 2B for

2- (endo9- %‘E@g—% azabi cycl o[ 3. 3. 1] non-3-yl)-5,6,7,8-tetrahydro-1

- napht hal enegps Qox%ARIcYEL0r5 A80ERb-v1)L M PHEETRARAHY I PBENA RS COANGAN-19NEL &

- azabi cyclcg{,gf A-c8th BG&T}E,,,)U?; aéf,th)lfgx,g@;t rahydro-1 H benze?de] I soqui nol | n-
-one, mp. hiofoPerbxybdnadie 0.82g, 4.7 [ a@ac(démn)s}nai Bdriichs £40°C to a solution of (S)-

2- (endo- 8- zr(%hy.byo&x[m&t @yl;:i Stettahlliro A Abenzfaslishquinotin-Borfe- (ERAnpENBAY 0-18 §F henz-
[ de] i sospuinimdly iR-dichioMathaie (150 iyiihe Sédclion rhiktine atas Gtirtdd (fedG@dYition21606 Boll af 0°C. The

2- ( ex0- 8- rslivdny e retroeddi War| reduded? prissiie Gind dheyregidus, whs puliiietl @ rcalliiol ickrerhatography

H benz[ de](its gusthaod! i im-dichloomethane and 126 dniri@hiumahyidroxi@e) np ogivedthb  N-biide) df (S)-2(1F |
and 2- ( endcesbyciai2iflock s, 45.Btettdhndver1 HbgnizldelidoghjnBljinl-ane t (Canpaiind-Q) (0.75 g; 62%
H- benz[ de]yel azanasiorphou solignp. 45 °C{ HCl salt; so Conmpound J (HCl)]

>[ err ] 55C, Other N-oxides of this invention are prepared by substituting other compounds of Examples 4-6 into the
(S) - 2- (1- 2PAEIPEFRYUEST 2. 2. 2] oct - 3-yl ) - 9- net hoxy- 2, 4, 5, 6- t et r ahydr o- 1H benz[ de
]isoquinolin-1-one. By follow ng the procedure of Part A of this Exanple 5,
but substituting the conpound prepared in
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Exanpl e 2C, one obtains (S)-2-(1

-azabicyclo[2.2.2]oct-3-yl)-9-nmeth tetrahydro-1

Hbenz[ de] i soqui nolin-1 -one. 55 D. q%@é?a%& 9'}}@{

- Azabi cycl o[ 2. 2. 2] oct-3-yl)-7-chloro-2,4,5, 6-tetrahydro-1

H-benz[ de] iexameithol i n-1 -one. By follow ng the procedure of Part A of this
Exanpl e 5, but substituting the conpound prepared in Exanple 2D, one

obt ai ns ( S)5-12Fs (RECERRQEOSGREENDICGASBA? ] oct - 3-yl ) - 7-chl oro- 2, 4,5, 6-t et rahydro- 1
H benz[ de]i soqui nolin-1 -one. 22 EP 0 430 190 Bl EXAMPLE 6 PREPARATI ON
OF COVPCEINDS Tis eapplgdecibes\BERIIre assay Jor ARErMiniE s SsHiEecepiiivitppithe opm@ds
BOND. 5 A. of this invention. The method is essentially the method described by Kilpatrick et al., previously cited, which
(RS) - 2- ( 1- ADoABFRS\He9 #finity 5f & E eeepung i the §-H%s rpcaptog owmmawgﬁ i
U NOLI N- 1 -nverien e R a‘BFf'tV F%r“}?u? HTy ’R%PEF% °ﬁ’°b’a'3°°"?3‘ ‘ad'&'abe"‘?s’ s =

1- azabic cl"H’[p ’?%2"!’?3?8 SC dat % 8:5 @L'S ‘JF MCf' fis lgxfrer {pH

n-butyl | ° P t|ss ) |srupte mg seC ur ts omogenate is
r§

sol ution of

d the pe| d |s resus nSI n a centnf gatnon
- azabi cycl % 3% %f
xam de (Exw'gj %&? |%qu,,3§¢ -x‘e% +§L£I % rQs tetra ydro 1 n?r

reaction,m xt We%ur\&ﬁ? a§§a&§ 418 GoridlictsdRing a TRE- K@Eseasgé}lﬂuﬁer%ﬂ% @dﬂo&uﬁb coffposition Qfﬂld)
dl met hyl f orgeihsle kbils.n WpRd,) 1 HRRCRAART 25 MEULES 1.0 QUucbsa1; THE10! RRGsIaR coRdusiblil €
| | owecht 28+ gVatr 713 inCa firfaD ¥BIdnRNGI V(231 ZHcGpriad €10 AMPis uestr B ,defileaie Adnahélic tbinding
[ err] and amsBl BHRdrevdptds deSnamURD LBtichly ériitded rateClaiBeliéd] usingh@3-b.2 et BH)g@Epaine
sefar at ed, (spedifid Aaivig(A0S0 LO/mimaly Blbw \BaglanddNubleal) mitiehpresetiogl of D3 UM paroetimt te prevéren
made basioc [fiilquipazicpuishairg tafidniptake sitgsl ITbe fatl sarteX memirbriey larecioebalddewitivd 3 aipazie in
over anhydrtbasresanch oG différant econdentrations e, comprund krebes tobtod at conaentratipps ngitge ftord 0
afford O. 15lxg)'(24tg%d)0“‘e mglpr. dricubations are conducted for 45 min at 26°C and are terminated by vacuum
(RS)-2-(1- ditetionceven th‘ma'QG'ﬂ?@@Fs GJ filfers] using/p Bragglel7 48, wellagel) d?%@fél&#ﬁ’e’ﬁﬁ"%!‘? o]
qui nol i n- 1-Tpre amawaghed doff seq pith Pr | e ifitpss e Pretreatsd b G133 Rolvelbiteneimi
pr epar ed?f rRS'ﬂ'i B 47 %g% [erdefcio: '°PH°B fit %éi"}d]"g %thedaﬂ%"ﬂa’t’o by (ﬂ*a"PBr"&d °af"1°'s is

\g{:g{:g dEr ;S of g% uc, |nh P Ilgar% bm% ng |sV\éePegmmed by use
|

(RS) - N- ( 1- of aB i erathr rg p(#c‘é nt| ﬁ:gl § I%%rng% atlv |th{ri\é:§] the %'F@ vea 961 en

e-U.ycaer Lfter 1 ‘% -aza ) - 5 ra

- napht ha enecar%oxam de; N-(endo 9 rret hyI 9- azab| cycl 0[3. 3 1

] non-3-yl) -5Bple$2 t et rahydro-1 - napht hal enecar boxam de;

N- (endo- 8- methyl-8-azabi cyclo[3.2.1 Joct-3-yl)-5,6,7,8-tetrahydro-1

- napht hal engesrROEMEMYING ORDEST MBAL-IN @Xes 8- net hyl - 8- azab| cyclo[3.2.1

]oct-3-yky -5,6.7,8-tetrahydro-1 -napht hal enecarboxamn de; or N-(endo-1

- azabi cycl o[ 3Ths Exdniptendebenipby e jrbyivo Bethad biadieiniing. thengastdineatinan sutiaity b siasbote

. one obt ai nspdulids of thk ingettiong Tiomgtiaudricitte math¢dldescribed by Droppleman et al., previously cited, which

- azabi cycl opés@egasiit emptying of tebt AgallinBats, 7- hexahydr ocycl ohept [ de] i soqui nol i n-

1 -one; 2-(endbe following Wmulgwazsabﬁq;gq;th@{eg r@zall administered to the rats. Twenty g of cellulose gum

] non- 3- y o) - (Herpules Iac..giViimingiopalPajewaigLis clowh egrepl #xq00 s giLdoldatistied watepyiile bejgg mixed in

2 ( endo 8- n%fl\ﬁgqg_ tgenggra% pgg@vrpﬂle\y 0 rpm. Mixture of the cellulose gum continues (approximately 5

] oct - 3-yl) - T ot ff ggd’%e 4t'arhe {7 [E ST btk f'a%rTeree beef bouilon

2- (exo- 8- mef L ouis g o%?k:c%;d%el’gdoosgré%c%t Hrzrs ;qu? g gpt

[de]i soqw] o{rgn reh, and 1°g v gl i A redle t is added slow and ixed thorou res Itm
-azabi cycC D Jelelalpect b dar Tary 1 E
- one. EXAI\/P ; %E ane lj) e te |

3 AND THE B Y3 mi of meal is fl||6d into 5 ml dlsposable

syringes for oral dosmg of ammals with each ammal requiring one filled syringe. Five test meal samples

50 are weighed on an analytical balance and these weights were averaged to find a mean test meal weight that
is later used in the calculations of meal emptied. '

Mature (170 to 204 g) male Spragus-Dawley rats are deprived of food for 24 hrs with water ad libitum.

On the moming of the study each animal is weighed and randomly assigned to treatment groups consisting

of ten animals per group. Starting at 0 hr each animal receives either control, test, or reference substance

55 (metoclopramide) by intraperitoneal injection. At time 0.5 hr each animal is orally dosed with 3 ml of test

meal. At time 1.5 hr each animal is sacrificed by carbon dioxide inhalation. The stomach is removed by

opsening each animal's abdomen and carefully clamping and cutting the esophagus and cutting just below

. the pyloric sphincter of the stomach. Each stomach is placed, taking care not to lose any of the stomach

:'
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>

S) - 2- (1- AZABI CYCLJ 2. 2. 2] OCT- 3- YE 0243? gﬁgq 5, 6- HEXAHYDRO- 1H BENZ[ de] | SOQU
NCLI N- 1- ONE 40 (A conpound of wherein n =2, p=q9g =0 and R3
i-azabicyclo[ 2. 2. 2] oct-3-yl; Reaction Schene |, Step 3) The reduction of

0. 32g (1. dontsn®/| gn DEmdlinpreliduelp wamhei Hid dotdspohdindly labeled 7 ml weigh boat and immediately

- azabi cycweagnhad 2n 2 analytical hdlahee2 Fellplingweighirig readhystinabies z[ichppn siaguhailedsbicuivatoige

( ConpoundofGhe stofrachngol! eva Ased Iwite¢apt water aad gentli biattgd dneb Bmadveopxeess fmaisBé. After

per chl or i eweighing the tempROSommal. | taed ditiereriey detarendibe oveightasf Biwn full Glotnagh) andatbe cawlyi ed

out at o estphachminusthepyeighAgat weighlyindiogiop tharamount labof dest mbs) samaiging i thensipmechhgnd

filtrati oftisaMale ishubiacted framcthe\aisrage weighttof Atel ! tastimeal tcield ¢he peritsefitest Mpple

resi due wergrtigd uisp hedl-§ prupagsk iniectipp tipp )Pe"°Ha'§'lef”i‘@El ang Wdﬁ%‘ﬁ‘f'ﬂ"ﬁh?'r‘ﬁl"ﬂ‘r%meée

sol ution, e'ﬁﬂ'dd B&fers’aﬁi‘f’ é?jervrr% H’°é‘f°n?‘? °<§‘EPé r%%; plsg

with an hy ﬁ&"ﬁfrﬂ sfost E S°° %&ﬂaﬁ'@a' 85 al’r’%sc?r’%r)
IS!

|| I

ﬂgi:h;g%g r?rFrgrth EIA is |n n wr:%" (ﬁnu}' er?%nt HZ:? nea||¥ ngrease r?laé‘rrc% emd)-tyrrfg o?a t4eSt5 6-
Crystalliz | on rrom a m x éso et hanol i ¢ hydrochloric acid,
isopropanol and et her afforded 0 8 g of the hydrochloride salt [Corrpound L

(HC)] ,as ' crystals; mp err] Angl Caked, fore[err] g7. 64;
H 762 Nveéhg%%d%und c 38 H, 7&6"—&5@—{-6%—5-5. By subsP?ﬁtutrng,
ot her conpounds prepared in Exarrpl es 4, 5 and 6 for
(S)-2- (1 aze@hgyghg[z 2. 2] octtg ) 1.77 =

yl)-2, 4,5, 6- tetrahydrobenz[de I soqui nol i n-1-one, ot ﬁer conpounds of Formul a
I vvhereon i B(HC1) or 3 and 55 6¥he dashed2thfie*r 8phBEcnts 2 hydr 88ef at ons
are obt ai neM(H€1)A sol ution oft169.7 g (59. 2.8p0k) 005t he hydrochl ggi.de salt
of (S)-2-(1 cycl o[ 2. 2. 2] 3-yl)-2,4,5

t et rahydr o- Eiﬁg?hz[de] I soqui ngﬂ’?'r 1-one i n Zgg il O?Gacet ic acid 88nt2a| ni ng
2 g of 20%®d(OH) 2 was hydrogénfded at 60 BsR7amdO[.80%] for 20 hoBRs7 The
m xt ur é5vvas %tbéﬁﬁgaﬁ{rgegvap%%ed The rgshgue 3 gx EP 0 430 139 §1 was
partitioned betweeh aqueous armmonhi a and di chl ororret ﬁane and the organic

| ayer was dr| ed rg}and evaporated. The crude free base m xture was

d| ssol ved i 1051%‘1 cg ﬁﬁn F°“‘a PBFFP&C’! REt R 9§ anol |§ drochl oric acid,
e

andt r gat ed¥wi PPﬁét gP n (1-
azabi cycl 0[5 2. E ; % ﬂ "gg f&q 3 sha®
H-benz[ de] i soquE 5 ; gx g%né &ausg)ng c?f‘(‘-ff@&ﬁer
recrystalizatio Tom e hano for ure Aa salt [Corrpound M
(HCl)] of the (3aS,3' 9)- drastereorrer m p. [err] -98 (¢ 0.5 H2 0), yield 6
grans) .gs The free base (Conpound M has a mp. of [err] (c 0.25 chloroforn.
TheNwot heexhimepeorss from t he above crystal lizations were conbi ned and

chr omat ographed on silica gel (10% nethanol -di chl or onet hane, 1% ammoni a to
gi ve an eiSPCANBN-INDUSED IEMESISIIN FERRETSaAR, 3' S| - 10 di ast ereomner.
Crystallization fromethyl acetate-hexane gave pure [3aR 3' S]-di ast ereoner
base whtch vidis studnseaws ¢ effects w@ommetFor[r@@rrm@nmtweoqq@v Yiy). ¢y gipiatin-induced

et hanol et k@psisipfegets. [err] + 73 (c 0.2, H20). D. In an anal ogous manner,
fol | owi ng t Hsukyealey ét?q 9FfetH ra'@ wr’é°°6fa"$é'é'?f hiibitum et Pmm é%ﬁ fhioughoutthg,
(3aR 3 R t‘?ﬂ'@sﬂeé‘?deﬁﬂzé ra"' m nesth ﬂ"F?da”'tPrF ot ?’? 'ﬁ”’? "ﬁ?hﬂ?
and of hers e L ww;. da Jid
275- 27 IC ﬂngla?eaz wr{h a ed hh:E[%m e m The can a xt nor(a e QP)bon
and Pear k Ia gﬁ) Ips te e loyed
tetrahydr? S G Sav o f El 4 p

of HQO salgpp (ﬁﬁJ 100'n‘fblk§ r\lﬂfhinchd) in Uftth a&mm lrdﬂ %&c Mg c?J‘dose of

Conpoung Qrsbl&ln M6l rnsw@p §i¢bn25hd Bfimbid JareOther obsedBd for #vE RN gﬁﬁ obiRg)! dhd Aleflc
salt in ethpbnseCisl @Fnﬁm& eno%@rm&ma 5t kocsrB&l. Wbri plrpBses 3 thid ERAmpMI dtof ExampleUsl NY
10% Pd on vemitity0s aénsPasths]succdssiul leyLdiAae srastoRtdctdoniohs, wiih Shdle bgibod f\étcrigad at e
t o Conpounigfed. as fghid\andNsuccessive efforts to vomit (within a one minute time period). At the end of this
observation period each animal is euthanised by a lethal barbiturate injection.
&5 Emetic responses are represented as (1) time to onset of emesis, (2) total vomiting episodes and (3)
total retching episodes. Means and standard deviations of the test groups are compared to those of the
reference groups. Significance is determined by Student’s t-test when comparing a single treatment group
to the vehicle control or by Dunnett's comparative analysis when more than one treatment group is
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rat.i o of about 0.85:1. Using 10% Pd on carbon with 61. 9% wat er (Degussa)
Conpound C is hydroge- nated as theg 6o fapsy i 0 tol uene to Conpounds L and
Min aratio of 2.1:1. Using 5% Pd/ BaSO4 Conpound C i s hydrogenated in
ethyl acetate to Conpounds L and Min a ratio of 2.7:1. 25 EXAMPLE 8 A

(S) - 2- ( 1- AZpsbpakadGh &biRgi@veBiclCT- 3- YL] - 2, 4, 5, 6- TETRAHYDROBENZ[ de] | SOQUI NOLI N- 1
-ONE HY- DROGHvéRisEadministeyed campdurdé of-Germula d ke ardi-esnefixhiar this @esay ias ahdwp by the
accept abl e fellewiop reeldts:t i on salt) 30
(S)-2-(1-azabicyclo[2.2.2]oct-3-yl]-2,4,5,6-tetrahydrobenz[de]isoquinolin-1
-one is fecrystallized from nzﬂoropanol [ hydr.ochloric acid to formthe

correspondi ng hydrochl oM®8 sd-C- B. O he BRIt hl oBKERIND s WMHAG r e
base conpoundzestmistnpl dmdikhlane siimi | arlongwtepar edpiROAMY E B iodes
(S)-2-(1

- AZAB) C10L0 3 2T 3119 1 A, 6 TETRAPDREBEIT dejf SAAIICU J¥ 15 QE (A
com pour‘fd ofN( Rl a | i a Tree ba%e) 79.7+16.6 5 3.322
(S)-2-(1-azabi cycﬁ 0o[2.2.2]oct-3-yl]-2, 4,5, 69-'t et’rahydr oab'en"z2['03e] i soqur n'o—f in-1
-one hydrochk@Hitad s treaf migkgh th 52 nolsy, geaps ofy gdanpl igg paiassi um
hydr oxi de t o M@au)t he caqyriesponding fyee bape4Al .2 (Capund C) .o .3
[err]. Bs Other free base conpounds are simlarly obtained fromthe
correspondi nFeddicleaddi t)i.dn nlAKgs of & he GO0 prepar=sr. 3 n Bxaawr 3 1- 8.
EXAMPLE 10 4E(HEL)R- (1 -0AZABI CYCLO 2.8. 2] @BL-5x2/1]) - 2, 4, H6: FETRAHYRRO 4
HBENZ[ de] | SOQUI NOLIN-1 -ONE N OXIDE (A conpound of Formula | as the
N-Qxi de) m CHledvise oxyPedz alo'kaci d (60. 82¢0 A= fhol )1 ekt 2:3ledl 6 555l |
portionszat ®EHGY a solWUtl on of (S)-6 76.5+43.6  3.523.7 5.3=27.2
2-(1-azabicycl 0[2.2.2]oct-3-yl)-2,4,5,6-tetrahydro-1

Hbenz[ de] i so%r,zggﬂ]i%--l-c?rr@ ¥Hie §) (1.16 g, 3.9 Eo-83nf) }3-524.5

di chl or onet h B0 m).9Fhe reactior mixture was stirfetFiod ad®i®Fdrihl

0.5 hour at . e solyvent s remved : uc essure |

resi due Ras gﬁrﬁ i;lirekd by (%;‘gfﬁnr%nr oggé ogr %\Ziil’gg/o %%ﬁ'@fi nléa'néjzg‘hf

di chl or onet hane ard 1% antioni um hydr oxi de) to ‘give the Noxi'de of ?'53-2-(1-
azabi cyclo-[2.2.2]oct-3-yl)-2,4,5, 6-tetrahydro-1H benz[ de]i soqui noli n-1-one

( Conpound Q) Srgce @ind ns ﬁ!zt%éﬂx p@ bt adhihistiing th qﬁ: Oj.lfgi-s by orki rolis; 8 anti-Stmetic
u I e

ONaer N- gxi 1 a/ c
et g1gi By e il B LU

EXAMPLE 11 [merr] RECEPTOR SCREENI NG ASSAY 5 Thi s exanpl e descri bes an
in vitro assewrieis determning the [err] receptor affinity of the conpounds
of this invention. The nethod is essentially the nmethod described by
Ki l.pat ri gk SHT:ANTAGONISYIACTIVITY IN RATSKVOMIBEZOLDRBRISOHEREFLEYY af finity of a
conpound for the 5-HT3 receptor of the rat cerebral cortex. Conpounds of
t hi s i nvent i ofhigEganspler desadies faprin afivol methad fat detemnidingr the  5¢iéic cqmtagenish factivilit of the
cerebral comesundsiditod mretidne Theyinatirpd i #modifipgi yersion ntthe M@thods depdsindsk ynButlerzat @l.,
prepar ed f r@afen pleal.canddiorad. alh grevipusty citest, whigh mpasiie st T @ntegpsist in aats: iwherg @-meiyiTs-i s
buf f er (H hwdigxydyptpraipg Yas ysedyather tap SHTHISH. P10 ti ssue di srupter (setting 10,
2 x 10 sec bupﬁglﬁsjgfagum %@?ﬁ&p@p g are anesthetized with urethane (1.4 g/kg, ip), and cannulated
an

(trachea, left femoral vein either duodenum or jugular vein). The heart rate is recorded, using Gould
ECG/Biotech amplifiers. After at least 30 min equilibration, each rat is titrated (iv) with 2-methyl-5-
hydroxytryptamine (2-m-5HT) and a minimal dose that induced a sufficient and consistent bradycardia is

45 chosen.

For an intravenous dose range (potency) study, the rat is challenged with the selected dose of 2-m-5HT
every 12 min. A test compound is administered infravenously in increasing doses 5 min before each
injection of 2-m-5HT, until the response to 2-m-5HT is blocked. A separate group of rats receiving vehicle is
similarly tested.

50 For duration studies, a single dose of a test compound or vehicle is injected intravenously or
intraduodenally to the rat and the rat is challenged with 2-m-6HT at 5, 15, 30, 60, 120, 180, 240, 300 and, in
some studies, 360, 420 and 480 min post dose.

For both potency and duration studies heart rate (beats/min) is recorded continuously for the duration of
the study. The peak decrease in heart rate evoked by 2-m-5HT is monitored, using a computer. The change

55 in responses to 2-m-5HT before and after administration of the vehicle or the compound is calculated. This
is expressed as percent inhibition from the predose value. Data are analyzed using a one-way repeated
moasures ANOVA and followed by pairwise comparison to vehicle control using Fisher's LSD strategy.
From a dose-response curve so constructed, an IDso value is obtained to represent the dose that inhibited
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centrifuged at 48,000 x 9 for 12 mn and the pellet obtained is washed, by
resuspensi on and centrifugation, gplgefiolighms I N honogeni zi ng buffer. The
tissue pellets are resuspended in the assay buffer, and are stored under
liquid nitrogen until required. is The bi ndi ng assays are conduct ed
usi ng a T80% ofnectyadyemdiagffettiiiduend be2-n-6HT. f ol | ow ng conposition (NMV): NaCl,
154; KCl, 5.Compduads gf thig infentigneare hetie ©;thi asspy. Specilicallyl Gooweunds CHCI).TM] M(HCR.ON-
Assays ar ¢1GHendiBECH are gaug ia aetivitytp Ogangetion oomére aclive theyl Qdeaselién (D50 5 3.22ag/kabr i de
(1.0 [err] is used to define the non-specific binding (NSB). [errr]
receptcﬁrs%ﬂﬁ inrat cortical nenbranes are |abelled using 0.3-0.7 nM
[err] qui i ne eC|f|c activity 50-66 G /mmol; New England Nuclear) in
t he preseﬁ 'E?f %’W’]o% b%';}etl ne to prevent 20 [3H] qui pazi ne bi ndi ng

to 5-HT t Th .

[ gH] qui ngﬂ c@%eéuﬂdst descr:gt:%sg re%ncln v?v Fq?trrgu?ﬂena éh&r,](%\lgn rc]fvl‘{ II 8 ﬁtge ar?ao gtlc actwutH d to
be test'ed atN r%w 185 98 IIeEtOl b o hie I’Jnxc[ vhifrd lzon{ml &%or sound,

| ncubat i Oféﬁlp%ﬁrez@ Fdol b whtdY 'afd a@s.uaf bitGHh Orh@ hrfce e Wbt GALELS Ho YohY

filtrati oo AVfaFk o @tvﬁﬁﬁgh@: nbat BOPS M. dddfat b SRl Al d,éﬁdnﬁlgnt@béfrﬁé& 4§7W§s|
cel I har vesb @bsed fidrQivilithé @bl ON the filters are washed for 8 sec W th

M NaCl .15 The Thé laitehfleddpparitie Lidot adrakb ¥dtdchionCof ZHanged i @kglyratiem whs%mmea&ohro'%
prior to u&M Hidetréhicd @oluinbus’ GG Waks lsinfiisr 16 ithatibfiawldy dnd) Goddwih (9980 asGescribed in
Radi-dact i Kilfbilyet 1aks tchadryealioosty. Brieflyf thé tiamberi constbesti @f apladglashpox @4 ui2tx 2Cem), diliteat | on
count i ng. inheo cleambers by atblacnpledglasopaptition Thepapiifiore dividind5i8 tworthaniiietsi contaiadd a 13 x
radiol i gahdmizpenifigrityough wiich the aiimal oy eastyepass. Thadark chamlbar (A8 cor 31 emb 30tdm) fas

pr ocedue eclegkfsides and & whiterfioore A fiperessent] tubs light d40nwatih pipapd abeyg dhe chambess proYides 1850
val ue [er pply m% dbe Bigisqan AgimalAztivity MapitoeSsters RXYZCMLG(Omat Teek Elgtiigiipsh i upesk r |
receptor e loggiory agtivity of asimgls wifjn the dgsihambareat er t han 6. EXAMPLE 12
GASTRI C EMPTYPING adpiniptation piyghiclenDRIARS; og actiyp, |°g'“FEJe thl dosepedd 1) pas Wnmekg %"i vo

met hod gf a:f?j'@?'%tlwﬁ'ie "f? qoh'é'“ ‘lcF'U?a%{ge@ tl‘?ﬁ’f’“ﬂ AN ; "[B@'Wa ;ﬂ%
t h f f1o! \"/ min.
o ous) LAY 'En%?i% bl =z%“'§%%m§° %’ %E’., @iﬁ’%’ e

Fol | ow 39 ,an } o ol %F o wtﬁ fr g.ﬁ&,aergtﬂaaaa
sl'awl y 3@d 'b)%gﬁlag’%col sﬁ;l Efﬁea i ér Whl I e bel ng mxed in a

Wari ng bIender at approxi mately 20,000 rpm M xture of the cellul ose gum
continues (approximately 5 mn) until conplete dispersion and hydration of
the cel lul ose gum has taken place. Three beef bouill on cubes are dissol ved
in 100 M of warmwater and then blended into the cellul ose sol ution

foll owsd by 16 g of purified casein (Sigma Chemcal Co., St. Louis, M), 8
g of~powdered confectioners sugar, 8 g.of 45 <cornstarch, and 1 g of
powder ed charcoal. Each ingredient is added slowy and m xed thoroughly
resulting in approximately 325 ml of a dark gray to bl ack, honpbgenous
paste. The nmeal was then refrigerated overnight to aIIOM/for trapped air to
escape.®Prior to the assay the neal is renoved fromthe refrigerator to
allowit to warmto roomtenperature. Once to roomtenperature, 3 m of

nmeal is filled into 5 m disposable syringes for oral dosing of aninals,

wi th each animal requiring one filled syringe. Five test neal sanples so
are wei ghed on an anal ytical balance and these wei ghts were averaged to
find a mean test neal weight .that is |later used in the cal cul ations of neal
enptied. Mature (170 to 204 g) mal e Sprague-Dawl ey rats are deprived of
food for 24 hrs with water ad libitum On the nom ng of the study each
animal is weighed and randonmly assigned to treatnent groups consisting of
ten anisgal s per group. Starting at 0 hr each animal receives either

control, test, or reference substance 55 (netoclopram de) by
intraperitoneal injection. At tine 0.5 hr each animal is orally dosed with
3 mM of test neal. At tinme 1.5 hr each animal is sacrificed by carbon

di oxi de inhal ati on. The stonach is renoved by opening each aninal's abdonen
and car®fully clanping and cutting the esophagus and cutting just below the
pyloric sphincter of the stomach. Each stomach is placed, taking care not
to |l ose any of the stomach 25 '
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EP.0 430 190 Bl contents, on a snall, previously wei ghed and
correspondingly | abeled 7 m wei ghgpqpisgagag ginmedi at el y wei ghed on an

anal ytical bal ance. Foll ow ng wei ghing each stonach is cut open along the

| esser curvature of the stomach and was rinsed with tap water and gently
blotted dry to renove excess noi.sSt re, Ahtas rewei ghing the enpty stomach,
the difference between the wedf ghy f fhesfufl stomach and the enpty 5
stomach mnus the wei gh bfiat werght' i%diTat®s the am)unt of of test neal
remaining in the stomacht gngthis vakue is subtracfied fromthe average

wei ght of 3 nl of test th Yield Thelquantity off t est wmeal enpti ed
during the 1.5 hour post @fj et |"on“1tlﬁe er«od Theudrearvénd st andard

devi ati on armount of neal 2 tﬁ ed° b t§st and referedce gegups are conpared
to the nean and standard vigt ifonrof ~nedl terrptl ed Qhy theScontrol group by
use of Dunnett's t-test (Statistical Association Jour naIOHDecenber 1955, ,
1096-1121). to Per cent ffgerence f monmcontrol is 4l so"‘ﬁal culated for the
treatnent groups. The conpgungs vof <t hggs gnvgnt i on wien ggligi ni stered
intraperitoneal |y increasglga®tr] c et yg,ng,_,of a tes; mER® in rats as shown

by the followi ng results: 5* Lopond,; 5 "B (N

Mean 50 (gmC & S[@rk c@ntrol[er..:] g8

(25) 1.77 [ rr§ .2 0 s NMHCL) & o ( 6)
2.44/ [err] 0.18* 22.5 MHC1) & ™3 (10)
2. 32 0.25 » =16 37C(Ra Y. e §§ (10)

2.Q3  0.36* ¥ HoR2RQA o ® ez (9)

2. 27 9. 20* -132.7 'metoc] opr ani déf er ri (29)
2.42 0. 2. 6% 3'& 3o¥ w @l gnifi cahce 31’%pm control; PL
0.05. * Mean results fr@ 3‘35 @te expeni nent al ¥ pns, 439 c

Percent age increase cont rg)l nig ca,l cgl uted &g sﬁq;j;stl cal analysis
is perforned using contr grt&cﬂ arg t g egch experggengd 8run. 35 EXAWMPLE
13 Cl SPLETI N- | NDUCED EME Igl FfRIﬂETS 4@ % This s;ﬂdy sﬁhews the effects
of conpounds of Formula I, given intravenously (iV),a &n Bi*spl ati n-i nduced

emesis in ferrets. Adult, malg, Rastratel® f&rrets ar%....aIE d food and
water ad libitumboth prior t8 &hd & hibufholt the te.sﬁl ngé)grl od. Each
anlval ig randonly chosen @d anestheki zed with a net &f xygen m xture,
wei ghed and assi gned togonk of tHré&e st gEoUpS. oV\ﬁi‘I"’e a est heti zed an
incision is made al ong @&efitral e dal 45 régi BT Ooxi mately two to
four centineters in len '5“1 THe |uqyl ar el nu is then-lwsoE gd and
subsequent |y cannul at ed G H capped vsalg g filled 'IQ"E- 5§ Iyet hyl ene
tubing. ®he cannula is &@erigrized atsthe base of; the, sk'qjg and the

i ndigi on closed with wound cl i ps, The @nijmals ar e°t he r®tmned to their
cages and allowed to recover grom aness hesi @ bef oﬁe E®t r@uefous (iv)

adm ni stration of either vehicle (120 ¥ Fkgf or test.._.cjorrﬂcgmd (1.00 ng/kg).
Wthin 2.0 mnutes of the adm ni%trati®onof $a test coipod@BiS(iv), an iv
dose of & cisplatin (10 / 89) i SmOicyers The aanaE‘@' alpeb khen observed
for five hrs (post dosi n neg egetTic ‘)}e ofices (Y. eg vﬁ’m.f'l ng and/ or
retching) are recorded. pur pB8ses At “E §' Exa Ie°£ﬂdo05 SExanpl e 16,
voniting is defined as t ucﬁce&sftﬁll RVAU& i on 3-t‘='brrgogl':cont ents, while
a single 5[epl sode of retchf efl néd as rapl d gnd-gsucgeggl ve efforts to
vomt (wthin a one mnute ti rre erlod) At the eqd gfvth:§>observat|on
period each animal is eut hgl seduby a Iet hal _ bar bp‘t ug;q;egglgectl on.

A3 Do

¢ (HC1l)
M (HC1)
P (HCl)

Ondanse
E(HC1)

®
50 ® ™~

The two compartment exploratory model! of Crawley and Goodwin demonstrates that anxiolytic (antianx-
isty) compounds of Formula | increase the amount of time spent in the light area, increase the amount of
55 shuttle activity in the light area and either do not affect or increase locomotor activity in the light area.
The above results demonstrate that the compounds of this invention are effective in this assay.



55, Enetic responses are represented as (1) time to onset of emesis, (2)
total vomiting episodes and (3) 18 34430 fdocBH N9 epi sodes. Means and standard
devi ations of the test groups are conpared to those of the reference
groups. Significance is determned by Student's t-test when conparing a
singl e t rv@ampEnie group to the vehicle control or by Dunnett's conparative
anal ysi s 'when nore than one treatnment group is 26 EP 0 430 190 B1

conpar ed GISPLATIBIHNDUGEDEMESES B.DAGSt r avenousl y admi ni stered conpounds of
Formula | are anti-enetic in this assay as shown by the follow ng results:
5 Doses P. Orhe following describes the prqgere fis deterrrp@tgch? ngavewm(lt\q) ﬁﬁedfr%g?'ﬁ@ﬁ'ﬂds of

(my/ kg) )Formulq\l on cisplatin-induced emgsigip dogs. | SO de S
Vehicl e Male and fpmagje dogs/(§#p kg) are fed one 5Up of dry e hour foIIowm splatln
i minedichloroplatingm} is administered iv. at 3 mg g r th admini ratlon
\1/gh|2§| g I\c‘:elsﬁr;‘%'} ')1 emer Y@B'Cle orrgst com n%lg wgected llkg ?\‘7:2 he do 532 7
0_ 1 10 a:e th:n gl;zerved,\;)contmu@aly 6)2 émur p6ﬂ0g f“ the erae g:[esg (\?ehl o and/or, retﬁhlrruﬁ)
54. Oa 1 ?5 rg's]ﬁorf' se ere] 4r 2(1) tin% .. (2) totaIQ/m:J'utmg episodes and (3)
ng episodes. M ndard evnatlo hQ te LE)L @re compared to thos¥ of kg
fe oups. Slgmflc e rmmed st whe (Hgmng a single treatmof}: gloup
és t t h Ie ontrol or : eit's comparatlv'é éﬁZlys?s Whdn @br8 than dne OredtmiektOgroup
11 84. righevehicle.
7.43/3 Compc@n&%f ﬁonaﬁla | exthiBﬁHtlfehﬁhc activity in this dss&y. nl / kg 6
37.25.0 16. 52. 19.53.2 M HCl) 0.1 6
NA EXAMPLE 1D1. 2 ~ 00 Proceeding as in this Exanple, but

adm ni gdering the test conpounds by oral route, the anti-enmetic 30 effects
of conpouTtesManse FghvRark Withdraval/Ariety de#t| uat ed. Oral | y adni ni st ered corrpounds
of Formula | are anti- enetic in this assay. EXAMPLE 14 35 5-HT

ANTAGONI ST AGTiolawing praqedReTdoseribenp BE‘ZQH.B"&RRI'W"REH?E‘R%{ "%?f§°@é%';ﬁ“%°t the
descr i besanxigtyjtihat ggoyrs aﬁﬂ‘é?‘l’f%'yF?ﬂs'“QjE’tr@l’crﬁeﬂtf“ﬁ "fthéruft%‘?‘ gpus nt 299 | ty
of the 2@0@@3&?%?;% Brr‘gee,g;icﬁ\i%ﬁ’ﬁol @q::ear ﬁ @gﬁ%} gl iy ﬁre %Qnﬁ; e Ightt he
met hods d

pr evi ousl Vc!?"f‘ 2“ F%fhc‘f?gp‘g'gﬂhgafg'? \Eﬁf“aa'b fang BP0P ?‘a;ks e" b Il”"‘ltk’ha“""‘|.5.

ss | eermln o Fn§c% %IL arﬁpé@tQMﬁl %Wl ey
ﬁﬁ; t ?ﬁf Acﬁﬁ tlmeﬁﬁeﬁ}g{]%éb’gg conipa eflﬁg] Iocbﬁ%tnon Hafbity ((gnd

cannul & e GUIOEHAMBSr whitDtPlaced
vein). ér%%g‘iﬁ “;f rgigﬁt&, &N, &ﬁ’d t'%ﬁgﬂ}?gﬂajsﬁ ECG/ Bi ot ech ar;plhl fi e?bsa >

After at eqsd &t raﬁ@uécjn\hlp likHeOighte® 3R is' Mbuck® by irbdtiag & roice/ Yor Wi tdays with
2-met hyl - §ﬁ,oh|3y@b@/g< r.,ymnaﬁ@bwaerf, Aictin® tdT) mguagli.@, thitedanylor chesise (1loaig/kgnich odck a
suf fi CigNiaiR)) Andoais isSdssisded | 3 G AR T4 ags afr ebmmendboBatiof thé-onug segimenThedreament és
doser angebrfil tceasey Jands bipidiatont dvtivity a thi Sigladibdrézcis gleldrminet! 18, 2handstdl leursdibragliere of
2-m 5HT ewetigle b2 test bompburidesire edmipisterad] diring tilriwitidsawelr pdse by rinkgraritonesl jnisckipn.

i NCr easi n@ctivinsie snedsurddras nbibitioneof dmclacrpasp mankiayiic behagionafterie alaghalicpcainger pigctiffonse

to 2- m SHireaterbiswessedl. A separate group of rats receiving vehicle is
sim | ardey t eGompdunds of Formula | decrease the anxiety associated with drug withdrawal in this model as shown

by the following results:
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50. For duration studies, a single dose of a test conpound or vehicle is
injected intravenously or intraduo he rat and the rat is
chal l enged with 2-m 5HT at 5, 15, %‘5‘%&’1%{ 180, 240, 300 and, in sone
studi es, 360, 420 and 480 mi n post dose. For both potency and duration
studies heart rate (beats/mn) is recorded continuously for the duration of
the study. The peak decrease in heart rate evoked by 2-m S5HEiosswgs/0r ed,
using a conmputer. The char’Tg}éﬁeSB-nln defigneyes ReaxrshiSSMimef or% Mim) after
admi ni stration of the ve e—dcﬁﬁé'odnd— dndiidahtat edimildght

e Prs edose val ue. Data are anal yzed

e

expressefl as er cent inhihition fromth

usi ng a one- at ed %g S, A foI zml%éﬁ r%/g garl son
to vehicle c i}){% curve
so constructed, an e (S 1!5 st#t‘e"‘cjtl‘g';%yrepr 't :EJ

i nhi bi ted 27 Con 10 430 P Rl 3P% ofy the ky adygargli 02 eé f ect3j r*tpl‘ucged6 by

2- m 5HT. Conpg lpf t higg IFAERg4 on zar(f,oa%tﬂ,é/egrs 4= 1.4% .
Speci fi cal | YW /AEae0s GdidJs . gME MdHG s % GG el in
activity to Odansetron or nore active than ansetron 0- 3.2 ng/ kg). 5
EXAMPLE 15 TidorAWEIOLYTI G&REHAVIOR MoDE«olh s Bengd ea.,q;escrij);esoaru,lm vivo
met hod fgr detley WAD Nng theo QB BA T ViZy+0.3x e B dAyti aadd vitys 10
of conpounds WAD+#CGEHCYered o6 Nk ve a1 Bl IR). 5T *$ 8- 4B g+ & £ Kept
in\groups of 10 mice in quarters controlled for sound, tenperature and

humi dity. Fo&erdimd wat er 38 &bl | abl®. 8l 45 bi tA0n2:THe. 3i ce M 2kepib on a
123 light &8¢ H'hr darld Al S* wi th 83QiR"s o fi= 6t JUF a. m8 ivd BIF* at
6:00 p. mo Al W/BHSLHGNT 2 er"a’t% 30 =7 Ak 94 A0 e 1 bRl b ek
arrival at the site. iﬁt‘%’%{]e aut omat ed apparatus used for the detection
of changes i rgsﬁ I"or ti obt ai ned from'$;{(ﬁvI Tec | ectroni cs Col unbus
Chi 0 and was I’ar ‘t%ﬁm cﬂ"‘br“avﬂltﬁf’ }%5553) 17 as described in
Kilfoil et aI Br.i ef nber -consi sted of a

pl exi gl a¥s bgx 4{: , %ﬂ?ﬁ (dgrg chanbers by a bl ack

pl exi gl ass pa.rt f{%ﬁ i/us)%chanbers contai ned a
13 x 5 cm openi n ro% the anl mal™ cou easi 1y pass. The dark
chanmber (42 cm x 21 cmx 30 cr‘r) has 20 clear sides and a white floor. A
fl\uorescgnt tube light (40 watt) placed above the chanbers provides the
only illum@aakiepfg The Di gi scan Animal Activity Mnitor System RXYZCML6
(Omi - Tech Eectronics) is used to record the exploratory activity of

ani mal s W tfiewmdleE fastuationdraNervEENHANCERERTIMESY St ration of vehicle
(DDH20) or active conpound at doses of 1.0 ng - 10 ng/kg all aninmals were
gi ven 60ssm Nn. ThedolR&RY désiiteg @ mioGel tdBtelniilkh@taghitiveeivantiny 6iadté of chhpounds difBdrBiula
ha\)‘L-Plg received 25 intraperitoneal injections of either active or vehicle
are returned Yauny hegilt aktoaged cBKYE Snide0are ccadds imi groupp rok ttanciat quartdrs pentroled . for-saomd,
here, each tampenatbre and humibity.i Fidod bridywates @paavaitele v lihitbmc B mice arbdopt emede hofr lighte

| i ght ar ea %Fle gac120our drek qyele.twith lighter aatat §:0& a.anand efi gt &-@r g Allrpetidonts begin at least
Measur enent &ddypaffepgrdval oneite.spent in each conpartnent, general | oconotor
activity, reaf@dolysig iy 4eterminod by e tworepmpagmont t?ép'?fﬁtﬁry é"‘tdé' Fhdraviayoand Héoogp ((see
chanber = whef@nplp 43)- Measyrame "°E”H§ time speatin e dark arep| ‘gﬁt“%‘tﬁr" Agtiutty) (aridxgsossings/bmin

50 55 rears and latency (the time for the mouse t0 move to the dark chamber when first’placed in the center of
the lighted area).

45 Mice are exposed to the two~compartment test area over a 4 day period. The young mice habituate to
the test area by day 3 and spend less time exploring the lighted area, whereas exploratory activity remains
constant for the aged mice through day 4. Vehicle or test compounds are administered io the aged mice by
intraperitoneal injection. Activity is measured as a decrease in exploratory activity on days 2, 3, and 4.

Compounds of Formula | enhance cognition in this model as shown by the following resulis for
s0 Compound C(HCI):

q
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28 . EP O 430 190 Bl [err] The two conpartnent exploratory nodel of

Crawl ey and Goodwi n denpnstrates gpa439p¥b@iyti c (antianx- iety) conpounds
of Formula | increase the anbunt of tine spent in the light area, increase
t he amount of 55 shuttle activity in the light area and either do not
affect or increase |loconotor activity in the light area. The above results
denonstrate that the conpounds of this inbapt8on are effective in this
assay. 29 EP 0 430 190 B1 'Ei@NPDErKG La&PheY| N- | NDUCED EMESESMbEODOGS 5
The foll owi ng describes the p lfor ex & ni 8 i ”%ﬁ!ﬂiﬁ
(i.v.) 5effects of conpounds o orrru a l—on crspla I'n-1nduced enesis in
dogs. Male ?e(rabﬁtelem (6gio7kglsare pedeone cup.ekiday deg2taed. One
hour followaaed cedhBgolfi spl agig=gcis- diarvkpedi chbopepl gt i BBNL+ES 7

adm ni st er edlgedvtreatddny/ kg. 75. 2&g .21 nut @s7adt er tLbBesgadnsni gir. ailon of
cisplatin, either vehicle or test conpound is injected i.v. at 0.1 m/kg
and 1.d° ng/ kg, reBpecentebp. ofhtinegevad arm.hh&e pesépdedpeatt imuously for
a 5 hour period ahletferknghambeesponses (i.e., vomiting and/or retching)
are recorded. EneThe twpoﬁgestheempnpeesenmeueaso thet gawkt ghgmber of
enesis, (2) total Wbéfh f-ilﬁgteﬁiéﬁéés1an§h$35=ei1§§§| ofetbRi AdgbprSodes. Means
and sta,grdard devi S FE‘ €Iof the test groups are co ared to those of the
ref erence g oups. BﬁFfP ﬁ€érF§5d@?§rmE? ghg IS Eg 5"“{“ ét vvhen
COMNpAr i ng a?si ngl Q gét n?répoﬁﬁ°ﬁ§1f‘85 E 3 Bhi &Pe Entights

Dunnett's corrpara ghal ysi s when nore than one treatnent group IS
cogqpared to a singl e veh| cle. Conpounds of -Fornmula | exhibit anti-enetic
activity in this assay. EXAVMPLE 17 20 The Mouse Light/Dark Wt hdrawal

Anxi ety TEXAMAUEASf ol | owi ng procedure describes a nethod to determ ne

whet her conpounds of Fornula | affect the anxiety that occurs after -
abrupt | y B@Q@PW§1M?P*BHP’6°'W§E‘S¥W’L with drugs of abuse. 25 Nai ve mal e

BKW mce ( are ca oups of ten in uarters control
o ﬁ qf%{n‘lf‘%'f"eﬁ' "é?r °5'i8[“8 "38"%"?‘& %’m
The i ce ar t'°

sound, p’

| h n fe ale r% ar eadm 1 m;en iqns %Oo:jltgp urﬁ EVH

Ights on agnd 10 gl rélnth A se E?a ro réé § I{PI \é IC|L ?aSt
7 days aftef P gl

t igcorngpar t ma'ﬁtm Jf%re%gﬁ'tl bog WEJE&' nﬁ’jgg a@gﬂ%lnobgéﬁﬁoréoare FetaaR ©
15) . NEasur@ggﬁgt hthan e%hmﬁroﬁé%ﬂ rn{ dd duRREPRS Bk of WEEAGHRL | ON
activity (gri dﬁ&ﬁ%&ﬁhﬁﬁ% atméht Bt rhts aFe%ErSps%HQnd é’hhi@éi@%nﬁ&rb%nct ﬁeﬁﬁtofo@*]e\;amﬁroﬂ@use
to nove to bivRodadnples BRPBRImEdIEN first placed in the center of the |ighted
area). | ncrpamRdresduirdtatiey irdRdr A iway ciniiedt ddE ol CHAPRRY BHER of Examp@LERSEIthiye
treatimg thpiudwingeesiier 14 days with alcohol (8.0 %w v in drinking water),
nicetine (0.1 ng/kg, i.p., twice daily) or cocaine (1.0 ng/kg, i.p., twce
35 dai |l y) ClifiggkOloseryations | s assessed 1, 3, 7 and 14 days after commencenent of

the drug regine. The treatnent is
All rats were clinically normal at all observations.

.-.Q.

40
Mortality -

There were no unscheduled deaths during the study.
The group average body weights of male rats given 0.1 mg/kg/day of Compound C(HCI) wers
45 comparable to vehicle-treated males. Male rats given 1 to 10 mg/kg/day of the compound gained slightly
less weight (5% to 8%) than control males. In contrast, females in all groups treated with Compound C(HC!)
gained 17% to 23% more weight than control females. Differences in weight gain of either sex, when
present, were not dose dependent.

50 Food Intake
Food intake was comparable among all groups.

Ophthalmologic Examinations

65
No treatment-related ophthalmologic changes were present.
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abr.uptly ceased and exploratory activity in the lighted area is determ ned
8, 24 and 48 hours thereafter. Vehigp @484 14684 conpounds are adm nistered
during the withdrawal phase by intraperitoneal injection. Activity is
measured as inhibition of the decrease in anxiolytic behavior after the

al cohol , cdalisicah Batilogpi coti ne treatnent is ceased. 40 Conpounds of
Formul a | decrease the anxiety associated with drug withdrawal in this
model as showfhetpywereeo treel'ﬂemlﬁ% difstencesgn hepBtaingy §ocligical chemispry (esulig (n aplisgyiven
Cr ossi ngs/ Offi erd mgfkg/day pf-Goameynd C(HED-ar 4y raaleq given 10 makg/day Dzameale ’Q“%g"ve" 10 mg/kg/day
(sec.) ° had slightly,lowgr; rocyte counts and 'I°W°9"P_q"§‘?ﬂd hgmetagtit mgpsurements than contyals. Fiddig
8.00.7 tionally, Jemgles in tis group had shghﬂylhlgfl'[eéﬁqd] levels than gontrpis.(hio treatmntﬁflg?q ?hanggeg)*
1.80. 1% g0 Yinghsis data weresprgsetl \y DrC(HC1) [err] 29.43.2*%[err] 27.82.9*[err]

97. 810. 7*[«3,;“)' 113.213. 1*[err] 10 Cont r ol 59 06.0

9.61.5 P A o0 2.8 33.0[err] 3.6 nic

69. 7[err]’. 0* ro: ‘ﬁ /%ergtol %9 cﬁdﬂu el jcit &86 %a'i orfe]mafé rats
W D+(( HCl)[ Tog is Cig%n ﬁ%?c éls ?Lfve?‘s %i inﬁ llvef:- ht @EJ -welght ¢ tlos
100. 01l . 0* [v?e? hgoimgnﬁ‘es given 10 m Cohicle- ntt% orfales. 2 f
4.0 15 N fdue mamfestatlons 03 t3xncnty were observed with dtef lonﬁ’)o@nds of Formuad[ er r]
1.8% 4 14.3 1 7% W DG HCL) [ err] 63 76. 6+ err]

9. 61.4[err]EXAM?'BE5c[err]7 6* * 88.0 9.1*[err] Contrl

58..08. 9 ' 9.81.5 30.2 3.3 34.2 3.6 coc WD
74.5t7.5* ACID ADDITION.SQOTD * 8.6 1.0* 8.0 0.9* 20

WIHC(HCO ) 25.82.7*[err] 20.0[err]2.9*[err] 91.010.2** 117.013.0*[err]
W D = wi hdr afmé saltiory of-Copipeune Gaofixamiplo SA (abioutdt3) kakin ~priopanc! issdddeshmsolutienon HEI gas
cocai ne 25 disselved)jig fiprppape| keaping thentempntatire below, 23 ° Q)U'@'lm[ aere PO"§|P§ﬂQiPMtQ§aH@eS°M'ém
WD, p < 0.igplatedjan é“laF']edl ith @’P@B?' fhe ﬁhﬁﬂsrﬁ'sﬂ'\?ﬁ’é'd"ﬁmlﬁnd 3 thr Rigopf peippizep yater

MOUSE HABI TRieh|i mﬂt M AROIENENpistitigtieny Thassolution ig-goled and 6%’ aH'é%sE?']"bes
a nodel to H‘@P@F "Pv °%ﬂ’i?]é‘ﬂ‘3:1’r aab?“ﬂéc%"‘%?f regd Wﬁf) BaYy product
For nul a @O eq W ni @% |d | utlon The
quar ters CO:B ??66 léo for s§ |on ’Theyewg?% ?oérr: %B%dx/ a confor

avai l abl e a@eF :bé ‘Fn e are ke RS hou ¢t &5

hour dark cycle, Ilghts on at 600am and of f at 600pm AII

exyper i rre;btsE,@@g,i,_@zat | east 40 7 days after arrival on site. Anxiolysis is
determ ned by the two- conpartnment exploratory nodel of Crawl ey and Goodw n

(see Exanpl grebaRrATION @FLCOMPDUNDS IOFHORMBILA i| WHERE NS 2| THEt bnsut@rmm_anmssems A
| oconoti on SEND AND K' 16V SUBSTITOSST OTSROTHANTHYDROGEN

. 35 A. A solution of 830 mg of (S)-N-(1-azabicyclo[2.2.2]oct-3-yl)-2-methoxy-5,8,7,8-tetrahydro-1-naphthalene
v carboxamide (2.6 mmol) in 75 ml tetrahydrofuran is cooled to -60°C and 6.6 mmol of n-butyl lithium in
hexane are added. After the addition is complete the reaction mixture is allowed to warm up to -20°C for
about 30 minutes while a deep red solution is obtained. The solution is cooled to -40°C and 0.5 mi
dimethyl formamide added in one portion, and then allowed to warm to room temperature, and quenched
40 with 10% aqueous hydrochloric acid. The layers are separated and the aqueous layer made basic with
ION aqueous sodium hydroxide solution and extracted with ethyl acetate. The ethyl acetate was dried
with brine and anhydrous magnesium sulfate and evaporated. After flash chromatography with 5%
methanol in dichloromethane and 1% ammonia 80 mg of (S)-2-(1-azabicyclof2.2.2]oct-3-yl)-9-methoxy-
2,4,5,6-tetrahydro-1H-benz[delisoquinolin-1-one (Compound T) is obtained which is converted to the
45 hydrochloride salt [Compound T (HCl) m.p. 270-271°C, [a]®p -21.1° (C 0.27, H20): C, 65.74; H, 7.03; N,
7.67. Found: C 65.48; H, 7.04; N, 7.58] in ethanol hydrochloric acid/ether.
B. By following the procedure of Part A of this exampie with 1.81 grams of the 4-methoxy carboxamide
of Part C of Example 2, 1.6 grams of (S)-2-(1-azabicyclo [2.2.2]oct-3-yl}-7-methoxy-2,4,5,6-tetrahydro-1H-
benz[de] isoquinolin-1-one are obtained as the hydrochloride salt [Compound X (HCI); m.p. 206/7°C
50 (decomposition)].
C. By following a procedure similar to that of Part A of this example with 1.02 mmol of (S)-N-(1-
azabicyclo[2.2.2]oct-3-yl)-4-benzyloxy-5,6,7,8-tetrahydro-1-naphthalene-carboxamide and 2.6 mmol of n-
butyl-lithium and initial cooling to -70°C and cooling to -60* C before addition of dimethylformamide 110
mg of the 7-benzyloxy analog are obtained as the hydrochloride salt (Compound S (HCl); m.p. 244/5°C,
5 D. A solution of 100 mg (.31 mmol) of Compound X (HCI) of Part B of this example in 5 mi of 48% HBr
is heated to 80-90°C for 16 hours and the completion of the reaction monitored with TLC. The reaction
mixture is concentrated under reduced pressure, 5 ml dioxan are added and the mixture concentrated
again. The residue obtained Is dissolved in 3 ml of hot ji-propanol, the solution is filtered while hot,
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rears and latency (the tine for the nouse to nove to the dark chanber when
first placed in the center of the |igmbadoagseB). 45 M ce are exposed to
the two-conpartnent test area over a 4 day period. The young m ce habituate
to the test area by day 3 and spend less tine exploring the lighted area,
wher eas expl ofeaeasrgtechiot 1.5, int gndrstaragli 3t soomdprapesatire.f48 ma ¢f drowg stystale cb(St-#rficaaeiticyelery
4. Vehicl e orl22eloctT¥hpiondrag2. éF’é"‘eéfa*rﬁd'f‘?ﬂﬁbéﬁwl'?%“'ﬂ%'é"a’g%!iyqﬁcb'e"q?yafe obtained as
i ntraperitonepP" ?Y}’%%?"Sri’"eqﬁ(ﬂt’?c\‘)? 3924 Gecr ease |

exploratory a 'tP ?FEOO ng’éfé’ °”" d thbzgﬁ?ﬂ‘fffsﬁd?a“%r"hﬂ'saeﬁam@ﬁh@ﬂd‘ég of

B
(é?a?:: ;I 0255| gl r ‘7!1 I') &9 gz ou (Iﬁ)ﬁf q { &0 mg o?%???’%n cargon

hanol are irred under rogen for 15 hours t room erature The pro ess of the
Loggm)t or Ar e lS momtored by TLC an s ows c erslon to C ou d lch co f togthe c pound
(sec.) " Pa thl o iftr
%

trated
2. 7[err] %1 (z) of en
49 24. 6 Q%S 1 acéuead rea e ST RBSUnEIQ'( Cl)ﬁ_)re br. i'rotalélz g hanol
21.01.9 10 gxAmpLE 22 - Percentage of tine over a m nute period spent |n -
t he dark chamber. 2 Theée tinme for the nouse to nove to the dark
chanber whemaBigtstoAMWdednNi N the center of the lighted chanber. 15 3
Nunber ofisrears/5 mn. in the |lighted chanber. 4 Nunmber of grid
Crossimgs/ 5 mi §% by wt. oh@onpoghitGed chamber. 20 EXAMPLE 19 Intravenous 1-Month
Toxi ci-¥y St udysanbyRait of2bctose, spray Bhed, NBI | owi ng descri bes the procedure for
det eray ni ng t hB%eby wicofMigrberystatiion Celluloset NEvenous (i.v.) administration of
conpounds of Ftk huih ol MignesiymeSteaate Mal e and femal e rats are admi nistered
i.v. bol 8 injections of a conpound of Fornmula I at 0.1, 1.0 and 10.0 ng/ kg
once daily ™% nonth. A separate roup of rats are treated S|mlarly W th
vehi cl e to S8 f%rgh%seaevmgﬁwaacﬂe%%tam &1, B CH, DE, K, i 6B . L MAR& ¢ of
treat nent body % ff ood intake and clinical observations are recorded
weekl y. Qphtthaft FEMBYRE EPImalat i ons and urinal ysis are.conducted during the
| ast weeK of treatnent. After 1 nonth of treatnment all rats are necropsied
and clinical chemstry and hematol ogy eval ugji ons of blood sanples are
perfornmed. B. The procedure described in Parfy A was carried out for

Conpoad C(HCl) of Exanple 5A with the 23S o)%vvl ng results: dinical
Qbservatigns Al rats were C|In&£1%|| @ aII observations. 40

I

( CHz ) n
2
) 35 (RDq
in which

: the dashed line denotes an optional double bond;

40 nis1,2or3;

j ’ pis0,1,20r3;

i qis0,10r2;

each R! is independently selected from halogen, hydroxy, lower C; - alkoxy (opiionally substituted
with phenyl), lower Ci—¢ alkyl, nitro, amino, amino-carbonyl, (lower Cy-¢ alkyl)amino, di(lower Ci-¢
45 alkyl)amino, and (lower C; —¢ alkanoyl)amino;
each R? is lower Ci-¢ alkyl; and
R3 is selected from

50
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Mortality There were no unschedul ed deaths during the study. The group
aver age body wei ghts of nual e rat sg@ ¥sd1dd 81 N0/ kg/ day of Conpound C(HC)
were 45 conparable to vehicle-treated nales. Male rats given 1 to 10

ny/ kg/ day of the conmpound gained slightly | ess weight (5%to 8% than
control mak@eentrhtad HOME mbsi, stofediraiioes termpesakure. 40 og (95 browreerystals ofi($)i2-(Carepioxsied
C(HCl) gai [RexRlcb?a4y-Dhy2iBhG-2th5.8-tetvaliviot! Hibhreidelisoauinodi-1-prentrydieghlorigp Bfoeqisiied 8s i n

wei ght gai hrogh crgstalhand dgeddn vaghe (Coppase MiHBNBPS1H8E° @ose dependent . 50 Food
| nt ake Foo& MeitcRe® masef Compennd E!"Garﬂﬂﬁ haaPmcedPVSLPf)&“aoP&WéIW%l‘%o mg of

Exani nat i oﬁsmwnm(ﬂﬁ’)eaéﬂ?wd ﬁ@?sat* o iC chg rfd ent .
32 EP 0 Fasgixusmof[39 mg of G f ?a’ &d

di fferenceg‘ Trﬁ“ rpEaeR Gre pnaey "(98'? T '%sw I‘Léc ° pro [°$° oéuyign
0.1 or Rrﬁg%ﬁwﬁ"’% eSPn i - b B 'ﬂﬂﬁg éﬁ rated

Eggl‘gﬁ?rblan %aeﬁ pressiite rﬁ] of Tom |ys Is Tgr %ﬁer%’%&dl flzgﬁ% r%mce%ﬁﬁls and

Crit nea urem s than contro [ tionally,

femal es | roup had slightly h| gher sodiumlevels than controls. No
treat nentégggge% changes in urinalysis data were present. Pathology 10 No

gross or fRgtEPESNMINATION hol ogi ¢ hanges of drug-related toxicity were
present; in nmale or female rats given 0.1, 1, or 10 ny/kg/day of Conpound
C(HCl ) . Li ve# pyaitdhtsmpatel ¢ | ver - wei ght -t o- body-wei ght ratios were higher in
f ehal es gi vesws bYwhef Usgbsbosprdyliasy, NR vehi cl e-control fenales. C. No undue
mani f est at i ases bpivt. cimiondrgstdiioa Calubse, WBr e observed wi th ot her conpounds of
Forogul a 1. 1% HyAMPMBgn@dumi\Sle@até DDl TI ON SALTS 20 To a sol ution of
Conpourd C of Exanple 5A (about 0.3 kg) in |I-propanol is added a sol ution
of HCl ga€lasssol ved in |-propanol keepi the. temperature below [err]
until no Geims fabihe fPliowingiGontragting Statesg g&“i EE-i%#EF@d'TaH’QLW\HE’ﬁEd Wit h
| - propanol . The solid is dissolved in i-propanol with the aid of deionized
wat er whi &h ’i@mgﬂmgéfcﬁ?@ﬂ'ﬂ'y renoved by azeotropic distillation. The
solutiéh is cooled and aged for at |east 2hrs. The product is isolated,
washed with i-propanol and dried at 50- 73, C under reduced pressure. The
product 25 may-be upgraded by recrystalljjzati on fromi -propanol using
dei oni zed water to aid in dissol utige The nylher | i quor may be reworked by
cagoentration and recrystall i& tio propanol with the aid of
dei oni zed water for dissolutromP The of Conmpound C(HCl) is 60-95%
and the mp. conforns to that given i anpl e 5A. 30 EXAVPLE 21
PREPARATI ON OF COVPOUNDS OF FORMULA | YAHIERE N IS 2, THE DASHED LI NE
REPRESENTS A BOND AND R1 IS A SUBSTI TU ER THAN HYDROGEN 35 A A
- sol.utiap of 830 ny of (R4
(S)\_N-(l azabi cyclo[2 2.2]oct-3-yl)-2-net hoxy-5, 6, 7, 8 t et rahydr o- 1- napht hal
ene carboxam de (2.6 nmol) in 75 m tetrahydrofuran is cooled to -50 C and
6.6 Mol of inwhihyl [ithiumin

the dashed line denotes an optional double bond;

40 nis1,2or3;

pis0,1,20r3;

qis0,1o0r2;

each R! is independently selected from halogen, hydroxy, lower Ci—¢ alkoxy (optionally substituted

with phenyl), lower Ci-¢ alkyl, nitro, amino, amino-carbonyl, (lower Ci-¢ alkyl)amino, di(lower Ci-¢
45 alkyl)amino, and (lower C1-¢ alkanoyl)amino;
each R? is lower C1—¢ alkyl; and
R3 is selected from

50
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hexane are added. After the addition is conplete the reaction mxture is
allowed to warmup to -20 * C for ahoghsgfegiutes while a deep red
solution is obtained. The solution is cooled to [err] and 0.5 m di net hyl
formam de added in one portion, and then allowed to warmto room
tenperature, and quenched 40 W th ueous hydrochloric acid. The

| ayers are separated and the aquew{%ﬁe basic_w th | ON aqueous
sodi um hydroxi de sol ution and extractgd et hyl GRetate. The et hyl
acetate was dried with brine and anhydrous magnesi um sul fate and -

evaporat &d. After flash chromat ography gith 5% met hanol in dichl oronet hane
and 1% ammoni a 80 ng of (S)-2-(1-azafi ri/c o[ 2. 2. 2] oct - 3-yl) - 9- met hoxy-
2,4,5,6-tetrahydro-1H benz[ de] i soqu te/1- one (Cotpund T) is obtained
which is converted to the 46 hydroc oride salt [Conpound T (HCI) mp.
270-271 [err] (C0.27, H0): C '65.74; H 7.03; N, 7.67. Found: C 65.48; H,
7.04; N, 7. 56] in et hanol hydr ochl ori cid/ether. B. By followng the
procedure of Part A of this exanpl iLth 1 grans of the 4-nmethoxy

car boxam de of Part C of Exanmple 2, 1 ratks of (HeR- (1- azabicycl o
[2.2.2]oct-3-yl)-7-nethoxy- 2, 4, 5, 6- t et ranyd¢ S benz[ de]

|squ| nojsi n- 1-one are obt ai ned as the hydrochl oride salt [Conpound X (HCl);
[err] 50 (deconposition)]. C. By following a procedure simlar to

thét/of Part A of this exarrple with b of (S)-N-(1-
azabi cycl o[ 2. 2. 2] oct-3-yl ) -4-benz 9‘”6) . 7,8-tet r&P)ydr o- 1- napht hal ene- car
bokam de and 2.6 Mol of n- butyl-li{H and initi cooling to -70 * C
and cooléng to [err] C before addition of dinmethylformam de 110 ng of the
7- benzyl oxy anal 019. are obtained as the hydrochloride salt (Conpound S
(HCl); mp. 24'4‘7@ C. 55 D. A sol ution of 100 ( 31 mol) of Corrpound

X (HCl) of Paf* 365 zf"ﬁ al indepands Ptl-‘! tege" ° i eat ed to -

for 16 hours G"dc P'é’f’?t alky 8 °3rfb 2)'
react i on”ini xt bstt e s I rpy?r rﬁy Iou erin ltuﬁ h n t|
added and the ]Il 'E "is 98 a y ‘age Retad 6 16 f 2 °"T xy/ed
'n 3 m of hofupid carb dd ﬁoné:'l & Jt. o U_Fg, : 33f

430 190 B1 COQ&&?i qn véhmoly

briawn cr Yt al 2 p9 c§)1t|c ry éaf or an N-oxude thereof,; or

[ 2. 2. 2] oCt - 3- h hnativiaddV idrib¥ ¥r xtﬂméf,gan;eesttha,gy ro-1H benz[de]lsoqw nol i n-1- one

hydr ochl ori de are obtained as brown crystals and dried in vacuo (Conpound V

(HBr) mp. 2.errhd ¢ompbund\dscisigh Daremy of Conpound X (HCl) and the procedure of

Part D of this exiaopl&2180 ng of 5 Compound V (HBr) are obtained: [err]
1 (c 8602 H2OjisFordA m xture of 50 ng of Conpound S (HCI) of Part C of

t hi's“exanpl e andai¢®; ng of 10% Pd on carbon in 7 m ethanol are stirred

-under hydrogen fR®ris Helpgroiover Qits alkpmnortaginosand if IR eompfites pr ogr ess of t he

‘reaction is moni®ondd& ey Ae@aghriowes kowlkonver si on to Conmpound V whi ch

confornmed to the conpound obtained in Part D of this exanple. The catal yst

is removéd %y Tf'm"wamdeﬁC'a'n'onhe@-nfmﬂrate concentrated 10 under reduced

P om ot hanof-. i %?@“%‘E#h AL b%m&fgeog@gbrgsrgﬁ%a% SR Bl

by wt. of Lactcgtgpg'sesspr ay Rd of Mcrocrystalline

o1 141 056,  &F rh Yoot i é\@qwaaaewﬁeét earate 20 Ol aims

1-azabicyclof2.2.2]oct-3-yl;
1-azabicyclo[2.2.2]oct-4-yl;
endo-9-methyl-9-azabicyclo[3.3.1]non-3-yl;
endo-8-methyl-8-azabicyclo[3.2.1Joct-3-vl;
50 exo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl; or
endo-1-azabicyclo[3.3.1lnon-4-yl.

6. The compound of Claim 5 wherein R® is 1-azabicyclo[2.2.2]oct-3-yl, namely 2-(1-azabicyclo[2.2.2]oct-3-
yb)-1,2,4,5-tetrahydro-cyclopent{delisoquinolin-1-one.
55
7. The compound of Claim 6 which is 2-(1-azabicyclof2.2.2]oct-3-yl)-1,2,4,5-tetrahydro-cyclopentalde}-
isoquinolin-1-one hydrochloride.
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Clainms for the followng Contracting States: AT, BE, CH DE, DK FR GB,

| T, LI, LU, N, SE 1. A conpound gdoggsf@gma! 25 30 ) 35

[err] in which the dashed |ine denotes an optional double bond; 40

nis 1,2o0r3; pis 0,1,2 or 3; qis 0, or 2; each [err] is independently

sel ect ed & r vms ddmba@e Bt Cllind which is (Spa Fazdbleycidl2. 22laav Ry 8 Sitaalidrorcydensateidelit ed
wi t h phenyl jsoquinofinetronp @ydrdchlaridey| , ni tro, am no, am no-carbonyl, (I ower [err]
al kyl )am no,- di (|l ower [erer] 45 al kyl)am no, and (lower [e

al kanoy!| )snirmosompagid oRZlains 5| whowein F°ds Bjneﬁwl%zabwaﬁe@ RElogtS-vh @P@ﬂ! ﬂet%aso 55
34 EP 0 mcm 25T ot Sryld AvSAateby drocryglopsn 3]'s<9ﬁ‘d"°§‘!'bP’?9d at room

'Eerrperiat U{oe Ef glromwcrysésalfse of éﬁ g ol %(Iendo-f
2.2.2]oc ¢°}TIP?”“ pHE'e oppInsR°ds dY(‘Fgg? Eeg &%T o1l “one
?ﬁgrochl orlﬂ@%é!ra@zm%l?[ﬁ% agk3-pF LR BrRhagr F%c G lrs‘i’“@ '"n’ovg](juo ( Conpound V
r mp 90§ Conpound X (HCl') and the procedure of
Part D'% hf‘escah?&‘f?ﬂué&i%@%mgf gk Conpound V (HBr) are obtained: [err]
F. Af m XE Of 50 ofO(f:Iaugoﬂp i Fqﬁ d2dhed Riel ¢ g&e%&t41bﬁb@>%ﬂ@|aﬁd ard 15
ng o 10 rg ot J are stirred under hydrogen for 15
hours at room errpera ure ’?’he progress of the reaction is nonitored by TLC
and shows,L£qRy ﬁ{nﬁwb%&@latmmb\r@lﬂﬂvwm' ch conforned to t'the conpound obt ai ned
in Part D of tisni@seBRlopctslite catalyst is renoved by filtration and the
fi I\uate concepnisaeaéee2b@oct-4-ynder reduced pressure. 17.4 ng of Conpound V
(HCl') are obt agrtod-nwthyied-azaisaycpsBalnbn-Fdf | on. from et hanol . EXAMPLE 22 TABLET
FOGRMULATI ON  5Y%riag-8uviethyket-azaleyplold 2dlo@-388% by wt. of Lactose, spray dried, NF
25% by 20t . Of édtoeBrroathyl/&-bzabibylafid2. Quit-Byt ose, NF 1% by wt. of Magnesi um

Stearate 20 Cl endad-agibizyciaf3.3.tinontdwd f ol | owi ng Contracting Stat es AT BE, CH,

DE, DK, FR, GB, IT, LI LU, NL, SE 1. A conpound of Fornula | ? %
[err] in WhiThh compound of Claim 13 wherein R3 is 1-aza-bicyclo[2.2.2]oct-4-yl, namely 2-(1 -azablcyclo 2.2.2]oct-

4-yl)-2,4,5,6-tetrahydro-1H-benz{delisoquinolin-1-one.
25 o
15. The compound of Claim 13 wherein R® is exo-8-methy!-8-azabicyclo[3.2.1]oct-3-yl, namely 2-(exo-8-
methyl-8-azabicyclo[3.2.1]Joct-3-yl)-2,4,5,6-tetrahydro-1H-benz[delisoquinolin-1-one.

S 16. The compound of Claim 13 wherein R3 is endo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl, namely 2-(endo-8-
-/ 30 methyl-8-azabicyclo[3.2.1]oct-3-yl)-2,4,5,6-tetrahydro-1 H-benz[delisoquinolin-1-one.

17. The compound of Claim 13 wherein R® is 1-azabicyclo[2.2.2]oct-3-yl, namely 2-(1-azabicyclo[2.2.2]oct-
3-yl)-2,4,5,6-tetrahydro-1H-benz[dejisoquinolin-1-one.

~ 35 18. The. compound of Claim 17 which is (S)-2-(1-azabicyclo[2.2.2]oct-3-yl)-2,4,5,6-tetrahydro-1H-benz[de}-
\— isoquinolin-1-one hydrochloride.

19. The compound of Claim 17 which is (S)-2-(1-azabicycIo[2.2.2]oct-3-yl)-2,4,5,6-tetrahydro-1H-benz[de]-
isoquinolin-1-one as the free base.
40
20. The compound of Claim 17 which is (R)-2-(1-azabicyclo[2.2.2]oct-3-y1)-2,4,5,6-tetrahydro-1H-benz[de}-
isoquinolin-1-one.

21. The compound of Claim 13 wherein R?® is endo-9-methyl-9-azabicyclo[3.3.1]non-3-yl, namely 2-(endo-
45 9-methyl-9-azabicyclo[3.3.1Inon-3-y1)-2,4,5,6-tetrahydro-1H-benz[delisoquinolin-1-one.

22, The compound of Claim 13 wherein R® is endo-1-azabicyclo[3.3.1]non-4-yl,namely 2-(endo-1-
azabicyclo[3.3.1lnon-4-y1)-2,4,5,8-tetrahydro-1H-benz[ delisoquinolin-1-one.

50 23. The compound of Claim 2 wherein p is 0, the dashed line represents two hydrogens, and if RS
comprises R* and R®, they are each methyl.

24. The compound of Claim 23 wherein R? is
1-azabicyclo[2.2.2]oct-3-yl;

55 1-azabicyclof2.2.2]oct-4-y!;
endo-9-methyl-9-azabicyclo[3.3.1]non-3-yl;
endo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl;
exo-8-methyl-8-azabicyclo[3.2.1]oct-3-yi; or

. A




t he dashed |ine.denotes an optional double bond; 40 nis 1,2or3; p
isGQ 1, 2 or 3; gis 0, 1 or 2 eacgp{,%ﬁ]gdgﬂndependently sel ected from
hal ogen, hydroxy, |ower [err]al koxy (optionally substituted with phenyl),
| oner [err] alkyl, nitro, am no, am no-carbonyl, (lower [err] alkyl)am no,
di (1 ower [err] 4bdo-1-azabityclpl3)3aimomayl. and (| ower [err] al kanoyl ) am no; each R2
iIs lower [err] alkyl; and R3 is selected from50 55 34 EP 0 430 190 B1
[err] 5 [ eras] THecofpdunfl ef Gidim[24 whdrein n is 1. (d) 20 in which u, x, y, and z
are all independently an integer from1l to 3; and [err] are independently
Cl -7 al Ryl26 F’@rQOI"PWQPde?"R?FWhT%'PF]szeycl oaI kyI [err] aI kyI or a group
(CH2) - where t is
furyl opti dfaie? °E§?Tﬂ6@£°'§m twgg 'sag ,?ggac'er? %4, ? @-g- falcga s 2
from Cl-s al kg¥™"2 o % R Bt higne. Braticap e isaney ey and
optronall su l? fﬁ'f one or two substituents sel ected fromJ[err]
al koxy, tUrifyl 1,Q&% nitro, carboxy, esterified carboxy, and
[err] al kyl";c8 3@%‘%@5‘{3ﬁ§'%€'§§t|?@¥‘ed by hydroxy, Cl-4 al koxy, carboxy,
esterified carbgxyeQresbn Vvivo hydrol yzabl e acyl oxy); or 30 a
phar maceuti cal | 3@,@5cept able salt thereof or an N-oxide thereof; or an
i ndi vi dugl i SOME! igHaloGan loWér@: Qf alkoROsF R0l N i BOEomprses The COWDOUHd of daiml
wherein p is0, IR*Qhd &, thdp are each lower 0,k Slkyl. OF 2; g is O0; R is hal ogen, |ower
[erx} al koxy or amino; and if [err] conprises [err] they are each |ower C,
-s al kyl . 48. 3he ddrepocra@ingfotiavd 28f whsteini pnis20,vihee ashet! Imei reprdsentd .a doloidle domip endhifl RS f
Cl gim 3 wher ecomprisessR* @nd BRhéhegl arsleaddh hethye r epr esent s a doubl e bond and i f
[err] cosprises [err] they are each nmethyl. 45 5. The conpound of Claim2
or 4 wher ei 3. [Tee gomppund df ClaimPBiwbgrein BF 8. 2. 2] oct - 3-yl; 1
- azabi cycl of 2. 2.1¥zeRiqeycigl22Ploct-3-yl;

1-azabicyclo[2.2.2]oct-4-yl;

endo-9-methyl-9-azabicyclo[3.3.1Jnon-3-yl;

25 endo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl;
exo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl; or
endo-1-azabicyclo[3.3.1]non-4-yl.

381. The compound of Claim 30 wherein R® is 1-azabicyclo[2.2.2]Joct-3-yl, namely (RS)-2-(1-azabicyclo-
-~/ 30 f2.2.2Joct-3-yl)-1,2,4,5,6,7-hexahydrocyclohept[delisoquinolin-1-one. :

82. The N-oxide of the compound of Claim 1 wherein
pis0,1o0r2;
qis G;
C 35 R! is halogen, lower C1-~¢ alkoxy or amino; and if R® comprises
k/ R* and RS, they are each lower C1—s alkyl.

33. The compound of Claim 32 wherein p is 0, and if R® comprises R* and R®, they are sach methyl.
40 34. The compound of Claim 33 wherein n is 2 and R? is 1-azabicyclo[2.2.2]oct-3-yl.
35. A compound according to any of the Claims 1 to 34 for use as a pharmaceutical.

36. A pharmaceutical composition comprising a therapeutically effective amount of a compound of Claim 1
45 10 34, preferably in combination with a pharmaceutically acceptable excipient.

37. The use of a compound of Claim 1 to 34 in the manufacture of a medicament for treating a condition
chosen from emesis, a gastro-intestinal disorder, CNS disorder, a cardiovascular disorder and pain or a
condition in which the 5-HT3 receptor plays a role.

50
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endo- 9- net hyl - 9- azabi cycl 0[ 3. 3.1 ] non- 3-yl;

endo- 8- net hyl - 8- azabi cycl o[ 3. 2. 1 EpGtasg-19b 8150

exo- 8- nmet hyl - 8-azabi cyclo[3.2.1 Joct-3-yl; or endo-1 -azabicyclo[3.3.1

] non-4-yl. 6. The conpound of Claim5 wherein [err] is

1- azabi cysd. &\ flocBssAdraied préparatign o a nerhppuritt-of Eermzlabi cycl o 2. 2. 2] oct - 3-
yl)-1-,2,4,5-tetrahydro-cycl opent[de]isoquinolin-1 -one. 55 7. The conpound
of Claim6 which is
2-(1-azabicyclo[2.2.2]oct-3-yl)-1, 2,4,5-%et rahydr o-cycl opent a[ de] -

i soqui rfol i n-1- one hydrochl oride. 35 ER 0 489 190 Bl 8. The conpound of
daimé6 which is 1 -~

(S)-2-(1-azabicycl o[ 2. 2. 2] odR 3y
i soqui nolin-1-one hydrochl oride. 9.
8- met hyl - 8- azabi cycl o[ 3. 2. 1] oct - 3-yI \ynael y, 2-(8-nethyl - 8- 5
azablcyclo[3 2.1]-oct-3-yl)-1,2,4,5-t t@ﬁh?dro cycl opent[de]isoquinolin-1-o0
ne. 10. The conpound of Claim?9 vvheueﬁ)q R3 is

endo- 8- net hyl - 8- azablcyclo[3 2.1]oct-3-yl, nanely, 2-(endo- 8-

met hyl - 8- azabicyclo[3.2.1

]-oct-35y!) -idweetd, 5-t et rahydro-cycl opent[de]isoquinolin-1 -one. 10 11. The
conpound of O aism 2o0nfaerein n is 2. 12. The conpound of Claim 1l wherein p
i s\O/ the dashedd i,2er8epresents a double bond and if R3 conprises R4 and
Rs, they are eq&lommeehyl. is 13. The conpound of C aim 12 wherein [err] is
1 vazabi cycl o[ €cR R2isdreibpeddently selected: frert haiggeh,dy@od. Iyen €t —Zlkgty; (optionally substituted
endo- 9-2aret hyith Phenyh.dpwey & o kyB .nliro] avainp, 3mipb ;carbonyl, (lower Ci-s alkyl)amino, dilower Ci-s
endo- 8- et hyalky§minoadnd digwar & -3 . akanbyllagino: 3-yl ; 20

exo- 8- met hy| - geash Bbisdopeofi3s Akviapdt - 3-yl ; or endo-1 -azabicyclo[3.3.1

] non-4-yl . 14, RipeelRisdHdMnd of C aim 13 wherein [err] is

1-aza-bi cycl o[ 2. 2. 2] oct-4-yl, nanely 2- (1 azabi cycl o[ 2. 2. 2] oct -

/ tetrahydro-cyclopenta[de]-
onpound of C&imb5 wherein R3 is

4-yl)-24,5,6-tetrahydro-1 Hbenz[d nolin-1 -one. 25 15. The conpound
of Claim 13 wherein R3 is exo- 8~ yuaax b|cyc¢953 2.1l oct-3-yl, nanely
2- (exo0-8- nethyl-8-azabicyclo[3.2.1 -3-yl)-2,4,5, 6-tetrahydro- 1

H benz[ de]i soquinolin-1 -one. 16. The conpound of O aim 13 wherein [err] is

endo- 8- gethyl 8- azabi cycl o[ 3. 2. élqEZZfzél, nanely 2-(endo-8- 30

met hyl - 8-azabicyclo[ 3.2.1 Joct-3<lgcur 4,5, 6-tetr dro-1

H benz[ de] i soquinolin-1 -one. 17 npound of aim 13 wherein [err] is

1 -azabicyclo[2.2.2]oct-3-yl, nanely 2-(1-azabicyclo[2.2.2]oct-

3 yl)-2,4,5,6-tetrahydro-1 Hbenz[de]jsoquinolin-1 -one. 35 1 & The
qggund of Claim 17 which is

(S (1-azabicycl o[ 2. 2. 2] oct - 3- , o] 6-t et r ghyydr o- 1H-benz[ de] -

i soqui nolin-1 -one hydrochloride. 19w ound of Claim17 which is

(S)-2-(1-azabicyclo[2.2.2]oct-3-yl)-2,4,5, 6-tetrahydro- 1H benz[ de] -

i soquinolin-1 -one as the free base. 40 20. The conpound of C aim 17 which

is (R) -#-(1-azabicycl o[ 2.2.2]oct-3- -2,455,6-tetrahydro-1kkbenz[de]-
i soqui nolin-1 -one. ccry) -R
' z

(4

in which
u, %, y and z are all independently an integer from 1 to 3; and
Rs: and Rs are independently Ci—; alkyl, Cs-s cycloalkyl, Cs-g cycloalkyl- C1 -2 alkyl, or a group
(CHz2),Rs where t is 1 or 2 and Rs is thienyl, pyrroly! or furyl optionally further substituted by one or two
50 substituents selected from Ci—g alkyl, C1—¢ alkoxy, trifluoromethyl or halogen, or is phenyl optionally
substituted by one or two substituents selected from Cj-¢ alkoxy, trifluoromethyl, halogen, nitro,
carboxy, esterified carboxy, and Ci-4 alkyl (optionally substituted by hydroxy, Ci-4 alkoxy, carboxy,
esterified carboxy or in vivo hydrolyzable acyloxy); or a pharmaceutically acceptable salt thereof or an
N-oxide thereof, or an individual isomer or mixture of isomers thereof, which process comprises one or
55 more of the following steps:

- [



21.. The conpound of Claim 13 wherein [err] is

endo- 9- met hyl - 9- azabi cycl o[ 3. 3. 1] nogp g44b 1e¢'8yE!l ¥ 2- (endo- 45

9- met hyl - 9- azabi cycl o[ 3. 3. 1] non-3-yl )-2,4,5,6-tetrahydro-1

H benz[ de] i soqui nol i n-1-one. 22. The conmpound of Caim 13 wherein R3 is
endo- 1- azabi cyckop&tidlykpntatingla gdmpoadef Forulg kndo- 1- azabi cycl 0[ 3. 3.1
]non-4-yl)-2,4,5 6-tetrahydro-1 H benz[de]isoquinolin-1 -one. 50 23. The
conmpound of Claim2 wherein p is 0, the dashed |ine represents two
hydrogens, and if R3 conprises [err], theyQare each nethyl. 24. The
conpound®of C aim23 wherein R3 is 1 -azabilgyclgd[2.2.2]oct-3-yl; 55
1-azabicycl o[ 2. 2. 2] oct-4-yl; endo- 9- pgt hyt- i,g’zabi cyclo[3.3.1 ]non-3-yl;
endo- 8- net hyl - 8- azabi cycl o[ 3. Z.Ri)], 0 I ;

exo- 8- et hyl - 8-azabi cycl o[ 3. 2. 1] oct - 3¢, \pr 36 EP 0 430 190 Bl endo-1
-azabicyglo[3.3.1 Jnon-4-yl. 25. The cdnpound of Claim24 wherein n s 1. 5
26. The conpound of O aim 24 whergin n {s(2¥227. The conpound of C aim 26
wherein R3 is 1-azabicycl o[ 2. 2. 2] OCt(-gt)yI , hanely

2- (1-azabicycl o-[ 2. 2. 2] oct - 1

3-yl)-2,3,3a, 4,5, 6-hexahydro- 1Hbenz[ de] i soqui nolin-1-one, in particular the
(3aS, 3' S)s | soNek whidgkheTy, AN, iahd RN)E 6OEHhGS dbd@ i latform$ting Bigent MahES1EgRAEH a OF
Cl ai m 1 wher ei nswidng Basdto f6mi aScoRpouhd 6 Forhula) whéreithe kashed line is a dddble béndhal ogen,

| ower [err] al kipxipdsingans doable bond répresbifledsyrtns dasied lifin FarchuldS by hiumgerdien 1@ &th

| ower [err] al kytompdéhd of Female hygewindthedaskdddinemeg@senis@hgdrogeps,i s 0, t he dashed

| i Re/r epr esent s(chcoderiing @ séitaid corapwdnd df FéBiule bivhd eespbitingifrde Rpodrdey ar e each
met hyl . 20 30. {Fheondensipo @rrdmpdunCohiihenfa@@uia/fdl; evhereifRB ihes the above meanings and L is a

- azabi cycl o[ 2. 2leang@roug wij a compoypd shihe feringlp X 2] oct - 4-yl ;

endo- 9- net hyl - 9-azabi cycl 0[ 3. 3.1 ] non-3-yl; 25

endo- 8- net hyl - 8- azabicycl0[3.2.1 ]Joct-3-yl; o ,

exo- 8- net hyl - 8-azabi cycl o[ 3. 2. 1] oct - 3-yl; endo-1 -azabicyclo[3.3.1

] non-4-yf " 31. The conpound of daim €reim R3 is

1- azabi cycl o[ 2. 2. 2] oct- 3-yl, namby
[2.2.2]oct-3-yl)-1,2,4,5,6, 7- hexahydr o
The N-oxide of the conpound of Claiml
[exe] isghalogen, lower [err] alkoxy or anfeHy),and if R3 conprises

whersin R, R2, n, p, g, and the dashed line have the above meanings,

(. 35 (e) converting a compound of Formula | to the corresponding pharmaceutically acceptable salt,

— (f) oxidizing a compound of Formula | to form the corresponding N-oxide of the R® component of
Formula |, or reducing an N-oxide of the R® component to the corresponding amine,
(g) reducing a R' nitro substituent to a R' amino substituent or alkylating or acylating a R' amino
substituent or alkylating a R' hydroxy substituent or dealkylating a R' alkoxy substitutent or

40 debenzylating a R! benzyloxy substituent to the corresponding compound of Formula I,

(h) hydrogenating in positions 3a, 4, 5 and 6 a compound of the Formula XV

[o)
45 /R3
1
: ()
(rRHgq
55 wherein RY, R2, R?, p and g have the above meanings,

()) separating a mixture of isomers or diastereomers of a compound of Formula | into a single isomer
or a diastereomer, or

(i) conducting any of steps (a) through (i) with optically active reactants.

% c L M S *
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[err], they are each |ower [err] alkyl. 33. The conpound of C aim 32

V\/nerel npisO andif [err] conpepgaso hsysi, they are each methyl. 40 34.
The conpound of Claim 33 wherein ni1s 2 and [err] is

1l--azabi cycl o[ 2. 2. 2] oct-3-yl. 35. A conpound according to any of the C ains
1 to 34 faar Apmeessacodrdpml & CraimeBwhereih R 86. A phar maceuti cal conposition
conpri sing a tikesmgyeaoe.2Llattdwief f ecti ve amount of a conpound of Caim1l 45
to 34, pref er akdzgbidyclo[e@Boctdatii on with a pharmaceutically acceptable

exci pi ent. 37.enfhematbd-SckabicydddpbloacBbf Claim 1 to 34 in the manufacture of
a medi eanent fQZP-SME&ﬁai%IC'@Bﬁd]OFﬁM °%thosen fromenesis, a

gastro-i nt est i ahge-1-g4abig 3-1engYHi sorder, a cardi ovascul ar di sorder and
pain or a condition in which the 5-HT3 receptor plays a role. 50 55 EP O
430190 814038°°'APWHP%@B’§§°"P6PVfhﬂé’"B‘r'%par ation of a conpound of Fornula | 0
[err] 10 is |n\/\/n|chn|sl,20r3 pis Ol1l,2o0r3 qis 0,1 or 2
each [&r] is independently sel ected fr hal ogen, hydroxy, .|ower [err]

al koxy (optionally substituted 20 h enyl ), lower [err] alkyl,
nitro, am no, am no carbonyl_ , (| oye kaal kyl ) am no, di (lower [err]

al kyl)am' no, and (lower C %ﬁ amno; each R2 iis lower [err] alkyl;
and [er i's selectedfrom25[err ] (b) [err] (c) 40 40
45 in |ch u, x, y and z are all independently an integer from1 to 3; and
[ekt} are independently CL -7 alkyl &Prn cycloal kyl, [err] cycl oal kyl -
[err]-2 al kyl, or a group [err] W@ﬁ?)e t is1or 2 and [err] is thienyl,
pwrolyl or furyl optionally further %Substituted by one or two so

substi taients selected from[err] alkyl, [err] al koxy, trifluoronethyl or
hal ogen, or wherephenyl optionally substi t ut ed by one or two substituents

sel ected fromferr?oak koxy, trifluoronethyl, hal ogen, nitro, carboxy,
esterified carbdyl 2&#’13 Cl -4 al kyl (opt| onal |y substi tut ed by hydroxy

[err] al koxy, @®%b%2 esterified carbo in viv y):
or a pKar rraceu?ﬁcﬂgf 132""3‘?96 '%Tﬁeéteg o h‘l"?%? g‘é roxy "’I‘é‘?ﬁ el fﬁﬁ;ea; e E? %terdxan
i ndi vi dual (PEPNY By ! "ffl &Tg f’“t’°§ﬂﬁ‘é‘r &MPR &PBTY (% DT OCESS” CONpI i SEs
one or 55 Zﬂagtrg 1S lower %o-s 9‘1( eps
R3 is selocted from
v “ IS selo TOl
R 35
\/1
N
/
(CH2y (b>
40
® (o)
N——CH;),

50

55

N-R>
(CH,)
272 (d)
in which

u, X, y and z are all independently an integer from 1 to 3; and

© I



EP_0 430190 Bl (a) reactively contacting a conpound of Fornmula 11 5 10CR)
[err] 15 in which n, p, q, [eg?]oﬁbqggmdefi ned above with a
formylating agent in the presence of a strong base to forma conpound of
Formula | wherein the dashed line is a double bond, (b) reducing the double
bond represent egt g Ashere Blaspamidntlyl Gie; alkyl, R raTticinalkyl, (D4 -shegydbakybBet iatsyl. ¢r@ grapm a
conpound of KORA¥BS @hdre viki@loe? andtFads thiamh @irdivl ordurylepiionaliy fitriber Bubsiiidied e one, or fwe)
converting a ssiastituersd sedectod o Whes @iyl Covsnalfozy. Rriflpasorpathyl erdhaloganperrieliPhryyifaptianally
conpound, 20 substituted (ky) oneom chee sitstituentsc eainsted rfemo €1 -4 koxye trifiueremetiyl. halpersy gitgy R3
has t he aboveahoanpstgifedagaboky. jard &+ alkvli (orIoRsMG EHbstifteachbyhYEwIp Gurt PIHITY: CHEBY:
Formula X1 ,es@fifESCEVE‘?XVPTWé’PéYq‘P' ghle geylogy): a@ and the dashed |ine have

the above medphigdvidualisomer or mixtue otisamees therenfy oLsatdieeSlind of Formula | to the

correspondi ng pharmaceuti cal | C table.salt, (f) oxidizing a conpound of
Fornul a | P&'ngﬂaﬁ%"%m(g?ﬂ%ﬁgp%?ﬁ%ﬁﬁ of the R3 conponent of Fornula
|, or rdBucing an oxi de of. tt}e R3 co RGNkt o t he correspondi ng am ne,
(g) reduci ﬁg ‘gprf‘é?f%rtﬁ? PRl L AP J@o a |err] amino substituent or

al kylating or acylating a [err] am no substituent or alkylating a [err]
hydroxy substituent or dealkylating a R glkoxy substitutent or 40
debenzyI,Fti ng a [err] benzyl oxy substitue to t,he correspondi ng conpound
of Formula I, (h) hydrogenating in positi 3& 4, 5 and 6 a compound of
th& _Forrmula XIV 0 45 JLerr 0 55 wherein R, R2, R3,
p and g have the above neani nb%,’?(i) S ing a m xturge of isonmers or
digstereoners of a conpound of Fornula | ifnto a single isonmer or a

di astereoner, or (1) conducting any of Q%\)(a) through (i) with optically
active reactants. 39 EP 0430 190 BI ;39. brocess according to O aim 38
wherein R3 is 1 -azabicyclo[2.2.2]octt®2y|; 1 -azabicyclo[2.2.2]oct-4-yl;
endo- 9- net hyl - 9-azabicycl 0[3.3.1 ] non-3-yl; 5

exo- 8- et hyl - 8-azabi cycl o[ 3. 2. 1] oct-3-yl; or endo-1 -azabicyclo[3.3.1

- 4-\35 in whic
Inon-4-y¥. 40 %eed%s od Hrfleddeaoet&raﬁ%gt{%aq (JOUl%}é btorbd? formia 10

nist,2or3;
pis0,1,20r3;

- qis0,1o0r2;

— 30 each R! is independently selected from halogen, hydroxy, lower C;—¢ alkoxy (optionally substituted
with phenyl), lower Ci—-s alkyl, nitro, amino, amino-carbonyl, (lower Ci—s alkyl)amino, di(lower Ci1-s
alkyl)amino, and (lower C1-¢ alkanoyl)amino;

each R? is lower Cy—¢ alkyl; and

RS is selected from
N
_ ]

(e)

35
40

45

-R>
(CHy), (D
in which

u, X, v, and z are all independently an integer from 1 to 3; and

50

55
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[err] 20 wherein nis 1, 2 or 3; pis 0, 1, 2 or 3; qis 0, 1 or 2; 25

each [err] is independently sel ecgeg 486 948 Bf! ogen, hydroxy, lower [err]

al koxy (optionally substituted with phenyl), lower [err] alkyl, nitro,

am no, am no carbonyl, (lower[err] alkyl)am no, di(lower [err] alkyl)am no,
and (am no Reamd] R akddiadepyridpatiyiOne; allglaCirs Ridaliyll Greeychaliv-$: -alakyl or agredp B2} s
sel ected fr Gawdere[tds f Jor 2 and Rs is thienyl, pyrrqhdpr R/ prsiondlly Higher substituted by one or two
[err] substituenis|sploct@ B Le+ ralkyloG: -5 lkawyi E‘WOUW"G%Y' oy haleggn, or dg ghepyl optionally

i ndependent upstiivied Ry @peior tooppbstityepts Selogied fram Ci— plkoxy, Uiflygromathyip falpgen. it RS
are indep e n 6aPaxy; s@1f| -para(pxp( qnd C1ear fl yl Eqnggﬁg tute é)y droxy, Ci1-4+ alkoxy, carboxy,
cycl oal kyI Flﬂ?rﬁf' Ky orgp ""é" FE? ? RS Th°°8?tabf s greregt ¢ 2

t hi enyl , Fhe ;g apy d“’lﬁ' 'fSB %{I°f9’ aiis I'f@?“erg ?Pr WRIERRICBY® BRRA ST O v%

substltuent§‘°§ E rr] al koxy, trifluoronethyl or .
hal ogen, or i ) I8Y, Y?fnmgtﬁ '"%%?ﬂ"fpl’""g °E¥%rmf"LFed by one or two substitu)énts
sel ectéd from[err] alkoxy, tri fI uoronet hyl, halogen, nitro, 5
carboxy, esterified carboxy, and [err] algyl (optionally substituted by
hydroxy, C, -4 al koxy, carboxy, esterifief carboxy or in vivo hydrolyzable
acyl oxy); or an individual isoner or ' e Bf isoners thereof, or salt
thereofs Cainms for the follegyiyng 4@

NP O

actiMiy States: ES, GR 10 1. A
process for the preparation of ‘& conpgurd of Fornula | &5 [err] 20 25

i n\whi ch the dashed |ine deriotes an dpti@nal double bond; nis 1, 2 or 3; p
is 0, 1,2 0or 3; qisO 1 or 2; 30 ,.%ch[err] isindependently

se| ected from hal ogen, hydroxy, I O\éveg Cl al koxy (optionally substituted
20 R%)q

in which n, p, q, R', R? and R?® are as defined above with a formylating agent in the presence of a
strong base to form a compound of Formula | wherein the dashed line is a double bond,
25 (b) reducing the double bond represented by the dashed line.in Formula | by hydrogenation to form
a compound of Formula | wherein the dashed line represents 2 hydrogens,
(c) converting a salt of a compound of Formula | to the corresponding free compound,
(d) condensing a compound of the formula R3L, wherein R® has the above meanings and L is a
| leaving group with a compound of the Formula XIli,

0

NH
1
. (R L
U 35 P . XIII

(CH) ,

(R%)
40

wherein R', R2, n, p, q, and the dashed line have the above meanings,

{e) converting a compound of Formula I to the corresponding pharmaceutically acceptable salt,

(f) oxidizing a compound of Formula | to form the corresponding N-oxide of the R3 component of
45 Formula |, or reducing an N-oxidle of the R® component to the corresponding amine,

(g) reducing a R nitro substituent to a R' amino substituent or alkylating or acylating a R' amino

substituent or alkylating a R' hydroxy substituent or dealkylating a R' alkoxy substituent or

debenzylating a R' benzyloxy substituent to the corresponding compound of Formula |,

50

55
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wi t.h phenyl), lower C1 -6 alkyl, nitro, am no, am no-carbonyl, (lower [err]
al kyl') am no, di(lower [err] alkyl)sp §aso {lower [err] alkanoyl)am no;
each R2 is lower [err] alkyl; and R3 1s selected from35 [err]

(ay 40 [err] (b) 45 [err] (c) 50 (d) 55 in which u, x, y, and
z are all i ndepmmgdrogenstingi positioas) 84, 4,/5 ant6 b cowpadind efié Fédmula XNEP 0430 190B1
[err] are independently Cl1-7 al kyl, Ca-8 cycloal kyl, [err]
cycloal kyl -[err]Jalkyl, or a group (CH2)- [egr] where t is-1 or 2 and [err]
is thienyl, pyrrolyl or furyl optionally fufrfther gubstituted by one or two
substituénts selected from[err] alkyl al-Roxy, trifluoronethyl or
hal ogen, or is phenyl optionaLk%1 ubs )y one or two substituents
selected from[err] al koxy, trifludrostby hal ogen, nifw o, 5

carboxy, esterified carboxy, and [err]al (optionally substituted by
hydroxy,m[err] al koxy, carboxy, esterif garboxy or in vivo hydrolyzable
acyl oxy); or a pharnmaceutically acceptable salt thereof or an N oxide
thereof; or an individual isonmer or m &FuUr% of isoners thereof, which
process conprises one or nore of the follow ng steps: (a) reactively

contacting a copmaiHl, f R ety favd the dbvd Meanings, | [err]
I Terr] 40 in Wyisédarafing Prmixttire of Bérhdrs orMaBter@EmEIEbil at8MpIRPMEFoMhulal irfo 4 Sfigd/ibatet N
agent in the preaQnseredtherarstrong base to forma conpound of Formula

whexein the dasfyeshdldtinganyt fepdqa) rrcgh @rvih oRfzally active readtints; educi ng t he doubl e
bond represented by the dashed line in Fornula | by hydrogenation to forma
cogpound of2. Fokenidcass| of Glaier twherdrhe dashed |ine represents 2 hydrogens, (c)
convertizg a salptis®ft ea2conpound of Forrmula | to the corresponding free
conpound, (d) caoridiémsding a conpound of the forrmula [err] wherein [err] has
t he above neani Mg&%and L is a | eaving group with a conpound of the Fornula
X1, 35 is halogen, lower C1—¢ alkoxyorain@?:rardﬁa?’mpgﬁn [err], n, p, g, and
t he dash%d | i ne MADERY Hey #B6e menti-nd%Y! (e) converting a conpound of
Formula ¥ to the corr ondi ng.pharmaceutically acceptable salt, (f)

g g%ﬁﬁ%f@?gﬁbgﬁﬂ‘f? b form the correspondi ng N-oxide of the

oxidizing d'c

R3 corrponen4t_ ?Ite process of Claim 3 whorein p is 0, the.dashed line represents a double bond and if R® comprises
. R* and RS they are each methyl. :
(7 30

5. The process of Claim 2 or 4 wherein R® is
1-azabicyclo[2.2.2]oct-3-yl;
1-azabicyclo[2.2.2]oct-4-yl;
endo-9-methyl-9-azabicyclo[3.3.1]non-3-yl;

; 35 endo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl;
AN ex0-8-methyl-8-azabicyclo[3.2.1]Joct-3-yl; or
endo-1-azabicyclo[3.3.1]non-4-yl.

6. The process of Claim 5 wherein a compound in which R® is 1-azabicyclo[2.2.2]oct-3-yl, namely 2-(1-
40 azabicyclof2.2.2]oct-3-yl)-1,2,4,5-tetrahydro-cyclopent[deJisoquinolin-1-one, is prepared.

7. The process of Claim 6 whersein 2-(1-azabicyclo[2.2.2]oct-3-yl)-1,2,4,5-tetrahydro-cyclopentalde]-
isoquinolin-1-one hydrochloride is prepared.

45 8. The process of Claim 6 wherein (S)-2-(1-azabicyclo[2.2.2]Joct-3-yl)-1,2,4,5-tetrahydro-cyclopenta[de]-
isoquinolin-1-one hydrochloride is prepared.

9. The process of Claim 5 wherein R® is 8-methyl-8-azabicyclo[3.2.1]Joct-3-yl, namely, 2-(8-methyl-8-
azabicyclof3.2.1]-oct-3-yl)-1,2,4,5-tetrahydro-cyclopent[deJisoquinolin-1-one, is prepared.
50
10. The process of Claim 9 wherein a compound in which R® is endo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl,
namely, 2-(endo-8-methyi-8-azabicyclo[3.2.11-oct-3-yl)-1,2,4,5-tetrahydro-cyclopent{delisoquinolin-1-
one, is prepared.

65 11. The process of Claim 2 wherein n is 2.

12. The process of Claim 11 wherein p is 0, the dashed line represents a double bond and if R® comprises

R* and RS, they are each methyl.
* [+ L M s *




45, Forrmula |, or reducing an N-oxide of the R3 conponent to the
correspondi ng am ne, (g) reduci NOEMO[486 ido Bitro substituent to a [err]
am no substituent or alkylating or acylating a Rl am no substituent or
alkylating a [err] hydroxy substituent or deal kylating a [err] al koxy
substi t uetst Tir probekeedi Slainatd wigrein f*és r] benzyl oxy substituent to the
correspondi ng leazagicydeld-28foctBainul a |, 50 55 42 EP 0 430 190 B1 (h)
hydr ogenat i ng Trarahieyslpl228lest43%, 4, 5 and 6 a conpound of the Formula XIV

[err] 10 wher egndo-RmethpiS-azgbicyclo3aAondHave the above meanings, 15 (i)
separ afi ng a rAnde-grmathye-azabigyelol 26]P°t Vbstereorrers of a conmpound of Formula |
into a single $C8mathyiazabl °§32t:_é We¥, or (j) conducting any of steps (a)
t hrough (i) V\n?’ﬁo'a)ﬁﬁb&%ﬂ Ve reactants. 2. The process of Claim1

wherein 26 Qfa t Qr ereifl a leSmpoul in whichl R § 13ra-biclof.2lof h@\}l fBly 2lpwer
[err alkoxy B?prg s a|§ Eria mpound in ‘whic a-lco C qﬁl%wer
[err] & kyl azaieyell 'y c’e’gs%r’t E qmengo% sg%"g'fdri] norfe?ﬁ%reﬁér'gd The process of
G ai m 3 WREergs Brobbsh S &a.mt@%da.ﬁ faecqmbaun@ inl VRHR B8 G 4x8-8 et idyang 2apet-dfi, R3
conprises R4 Adlgl HekolslRihyié- ﬁ}zaﬁé\fé 3BRdY-yl)- %,@etréﬁ?&o-@ﬂ-ﬁ&ﬁﬁ&]nsﬁﬁumﬁnall-cfﬁb,Z isor 4
wherei n R3 igfgpdred.azabi cycl of 2. 2 ioct 3-yl; 1 -azabicyclo[2.2.2]oct-4-yl;
endo- 9+41et hyl - 9- azabi cycl o[ 3. 3. 1 ] non-3-yl; 35
endo- 8- meidayihe Brocsaa bi Glaia 118 vBerdn 4 cdnapoiind3n yvhich R3 is endo-8-methyl-8-azabicyclo[3.2.1)oct-3-yl,
ex0<8- net hylnaBeln 2nie§-mbinyiB-a2abiyaafd.2. RogH3:y)-84.5 Srieiehytiro- hehrldsjisoquipaiin-3-ore, is
]non 4-y| . @repdle@ process of Caim5 wherei n a conpound in which R3 is
anbl cyclo[2.2.2]oct-3-yl, nanely 2- él-
azabi cyel 8. Zhg pepese ot Gaip 18-whermin/s Gmpeung AHWIRhdR s, t-pasbiexsioRRRjact By uremslY 211
-one, is pr eprbicyelol22- 210‘*139")'6#4(9@&*@“\(%0‘1@ hepzidegisagaqiipilqne. is prepared.
2-(1-azabicyclo[2.2.2]qct-3-y tetrah o
i soqui nol -The - REpREss oy Claten |16rwhafe'"| @j)‘ é‘ﬁ%ﬂ"’éﬂdz %g]w@ Vx%ﬁg%(;%@@é’é Hfendigel 1 6

wher ei n |soqumolln- -ohe hydrochloride is prepare:

(S)-2-(1-g ﬁa.]ty c §§2 q!;tw.ﬁrem' - 1232%.02 d&%ﬁﬁé})ﬁ@ﬁ%@@%& waha o

I soqui nol i process Cam
wherein R3 |s°q§ 0" azab + Ffa 2.1]oct-3-yl, nanely, 2-(8-nethyl-

azabi cycl g 3pg. ceSsc Bf %rablrl h7 thgpeﬁi &o- égtézédueis[@z \?\%@tb%@%[ﬁd&ilahmm -BeAk[bg)- 1 0
ne\J S gpr epqgog ohﬁ_ ; mBseddr ocess of Claim 9 wherein a conpound in which
S endo - net hyl - 8 aza i cycl o[ 3.2. 1] oct - 3-yl,
21. The process of Claim 13 wherein a compound wherein R® is endo-9-methyl-9-azabicyclo[3.3.1 Jnon-3-yl,
namely 2-(endo-9-methyl-9-azabicyclo[3.3.1]non-3-y!)-2,4,5,6-tetrahydro-1H-benz[deJisoquinolin-1-one,
is prepared.
. 35
— 22, The process of Claim 13 wherein a compound in which R® is endo-1-azabicyclo[3.3.1]non-4-yl, namely
2-(endo-1-azabicyclo[3.3.1]non-4-yl)-2,4,5,6-tetrahydro-1H-benz[delisoquinolin-1-one, is prepared.

23. The process of Claim 2 wherein p is 0, the dashed line represents two hydrogens, and if R3 comprises
40 R* and R®, they are each methyl.

24. The process of Claim 23 wherein R® is
1-azabicyclo[2.2.2]oct-3-yl;
1-azabicyclo[2.2.2]oct-4-yl;

45 endo-9-methyl-9-azabicyclo[3.3.1lnon-3-yl;
endo-8-methyl-8-azabicyclo[3.2.1]oct-3-vi;
exo-8-methyl-8-azabicyclo[3.2.1]oct-3-yl; or
endo-1-azabicyclof3.3.1Inon-4-yl.

50 25. The process of Claim 24 wherein n is 1.
26. The process of Claim 24 wherein n is 2.
27. The process of Claim 26 wherein a compound wherein R is 1-azabicyclo[2.2.2]oct-3-y], namely 2-(1-

&5 azabicyclo[2.2.2]oct-3-yl)-2,3,3a,4,5,6-hexahydro-1H-benz[delisoquinolin-1-one, in particular the (3aS,
3'S) isomer thereof and its hydrochloride salt, are prepared.

" T



nanel y, 2- (endo- 8- net hyl - 8-azabicyclo[3.2.1 ]-oct-3-yl)-1

, 2,4, 5-tetrahydro-cycl opent [ de] i sogpi ifgpB1- one, is prepared. 55 11.
The process of daim2 wherein nis 2. 12. The process of Claim 11l wherein
p4s 0, the dashed line represents a double bond and if R3 conprises R4 and
R5, they ap® T8aplocds®bitidim 14Berein EP 0 430190 Bl 13. The process of Claim 12
wherein R3 is 1nis@zabicyclo[2.2.2]oct-3-yl; 1 -azabicyclo[2.2.2]oct-4-yl;
endo- 9- et hyl - 9p 8abbreycl 0[ 3. 3.1 ] non-3-yl; 5 :

- endo- 8- net hyl - 8¢ &fabi cycl o[ 3.2. 1 Joct-3-yl; )

exo- 8- met hyl - 8- Biziabélegph.dfver O -4 pllsexy oranjno; angyif RReerBRrises. 4z abi cycl of 3. 3. 1

] non-4-yl . 14. Rhendf¥ obeyae each oveliGrre1@Ylhvherein a compound in which R3 is 1
-aza-bicyclo[2.2.2]oct-4-yl, na_ma[ég/ 2-(1- 10 if RS comprises
azabi cycl op®. P Plogess oUClgim)28yhersig p : Q. e daghodiing represenind 93 HR PPy TE PP R %% ne
. is prepared 28R oK apeathdBhf o ai m 13 wherein a conpound in which
[err] id%ex0-8-nethyl -ﬁ-.a bicycLol 3. 2. 1] oct-3-yl, nanely

2- (exo- 8- mdth -1p_§’-° ;c%?o ;'yzzﬁz{ﬁvt' ™"l oct-3-yl)-2, 4,5, 6-tetrahydro-1

H benz[ de] i soquil_ljg) lobkiots H8164.4.S Pprepared. 15 16. The process of C aim 13
wherein a corrpogptgﬁ_d_ othViLb- bit fofal3.f1n8Re0- 8- met hyl - 8- azabi cycl o[ 3. 2. 1

] oct - 3- y%’ Naelg)go-8-methyl-8-azabicyclo[3.2.1Joct-3-yl;

2- (endo- 8- et hy|ex§8.ﬁ3@}}13§y45|09x|&3.21]3&-9§ﬁ o3-yl)-2,4,5,6-tetrahydro-1H benz[ de
]i sagui nol i n-1 eR@EL-azkiicypb@BAMEGH4-y120 17. The process of Claim 13 wherein a
compound in which [err] is 1l-azabicyclo[2.2.2]oct-3-yl, namely 2-(1-

az@bj cycl o[s1. PheZiraeds-B Claln) 3®whbreln, ecimpbuneliiry aliah- FELb Desabifyiio]2 22ingtid-viotamaly 1Bne,
i s prepapwed. 4-8-akibicygo-[202%0t-Bf)-13,45,67-hekahydiasyaidheptdelisoquinclin-1-one, is prepared. '
(S)-2-(1-azabicyclo[2.2.2]oct-3-yl)-2,4,5,6-tetrahydro-1H benz[ de] -

i soqui nol i r82:1 Therpeochsscf Bleim wherhin thesN-g¥idard p spmpopmsl is preparadeiniisi ess of Claim 17
wherein (S)-2-(Ppia@dsréyclo[?2.2.2]oct-3-yl)-2,4,5,6-tetrahydro-1H benz[ de] -
i soqui nolin-1-08ds@s the free base is ipre ared. 20. The process of Claim
17 wher e%n R! is halogen, lower Cy—¢ alkoxy or amino; and if R® comprises

(R) - 2- (1- azabi cyt 28§ B Yepprgepchdonsr Gr-s 8yl 6_¢ et r ahydro- | H benz[ de] - 30

i i nol i n-1- i 21 Th . O Al '

conmound gk BPreeassf CRB g8 i diti PP Seiblred v it Thovian Ok gyt

nagel y 2. ( eﬂd Qﬁegﬁrgggsh&f %I'a_?n;)m*eﬁ%% Sbt I§d§1 -%z'éﬂ%:ﬁ[ﬂé‘.z}obﬁa-ﬁ, 5,6-tetrahydro-1

H benz| d"éo] i'soqui nol’T n- ne, 1S prepare . The process of Claim 13
wherein a cgMRoLRgksiid piirnd a BandoindBsiesedtodB ke R0l 3. 3. 1] non-4-yl, nanely
2- (endo-1 E:%zafjb}ragy(s:)l of}ég??:. qa] nodr?-n4- 3'?) -2,4,5,6-tetrahydro-1

H benz[ de]i soquinolin-1 -one, is prepared. 23. The process of daim?2
wherein g is 0, the dashed |ine represent§,two hydrogens, and if [err]
corﬁsﬂi ses 40 [err], they are each_ne yI/R324. The process of Caim 23

wherein [err] is 1 -azabi cycl&[@.Z. .-3-)«}.1; 1
| 4

~-azabicycl o 2. 2. 2] oct - 4-yl ;

I
40
CHy)
2
(R%)q
45
wherein

nist,2o0r3;

pis0,1,20r3;

qis0,10r2; . ‘
50 each R! is independently selected from halogen, hydroxy, lower Ci-s alkoxy (optionally substituted

with phenyl), lower C1— alkyl, nitro, amino, amino carbonyl, (lower Ci-5 alkyl)amino, di(lower Ci-¢
alkylyamino, and (lower C1-¢ alkanoyl)amino;
each R? is lower Ci— alkyl; and
R3 is selected from
56

] T



45 endo- 9-nethyl -9-azabicyclo[3.3.1 ]Jnon-3-yl;

endo- 8- net hyl - 8- azabi cycl o[ 3. 2. 1 gpghar 190 B1

exo- 8- et hyl - 8-azabi cycl o[ 3. 2. 1] oct-3-yl; or endo-1 -azabicyclo[3.3.1

] ron-4-yl. 50 25. The process of Claim?24 wherein nis 1. 26. The process
of Claim24 wherein nis 2. 27. The process of C aim 26 wherein a conpound
wherein R3 is 1-azabicycl o[ 2. 2. 2] pct , hanely 2-(1- 55

azabi cyco[ 2. 2. 2] oct - 3-yl i) -2,/3738, ACH.H- hm@hydro-

H benz[ de] i soqui nolin-1-one, in pyrtAc the (3a$,23' S) isomer thereof
and it$ hydrochloride salt, are prepared. 44 EP 0 430190 Bl 2& The
processofCIalmlvVnerelnn|s3 pis0,1or 2 qis O 5 [err]
is halogen, lower [err] alkoxy or-eigo; and if [err] conprises [err] they
are each lower [err] alkyl. 29. |T é prqcess of Claim 28 wherein p is 0, the
dashed |ine represents a doubl elb }&23 gnd if [err]ceoyprises [err] they are
each nfthyl. 10 30. The process O m 29 wher ei n [eerr] is 1
-azabicyclo[2.2.2]oct-3-yl; 1 -azabicyclo[2.2.2]oct-4-yl;

endo- 9- met hyl - 9-azabi cycl 0[ 3. 3.1 ] non-3-yl; 15

endo- 8- met hyl - 8- azabi cycl 0[ 3. 2. 1 -3-yl; exo-8-nethyl-8-azabicyclo[3.2.1
J]oct-35yl; or endo-1 -azabic on-4-yl. 31. The process of Claim
30 wherein a conmpound in which [ -azabi cyqt €h2. 2. 2] oct - 3-yl, nanely
(RS 20 2-(1 -azabicyclo-[2.2.2]0 ~3-¥¢n :
,2,4,5,6, 7- hexahydr o- cycl ohept [ de] i soqui hol |2n 1 -one, is prepared. 32. The
pngess of Caim1l wherein the N-oxide of a conpound is prepared, in which
pis Oplor 2, qis O 25 [err] is halogen, lower [err] al koxy or
amno; and if [err] conprises R , Lhey are each lower [err] alkyl.
33. The process of Caim 32 sRO, and if [err] conprises [err] ,
they are each nethyl. 30 34. ss of d ai wherein nis 2 and
[err] is 1-azabicyclo[2.2.2]oct- ~ 35. A process for preparing a '
conpout represented by the fornmula 35 [err] 40 45 wherein nis 1, 2 or 3;

<

in which
u, X, y and z are all independently an integer from 1 to 3; and
_ R* and R® are independently Ci-7 alkyl, Cs—g cycloalkyl, Cs-s cycloalkyl-C1-2alkyl, or a group
-/ 30 (CHz2)Rs where t is 1 or 2 and Rg is thienyl, pyrroly! or furyl optionally further substituted by one or two
substituents selected from Ci—s alkyl, C1—s alkoxy, trifluoromethyl or halogen, or is phenyl optionally
substituted by one or two substituents selected from Ci-s+ alkoxy, trifluoromethyl, halogen, nitro,
carboxy, esterified carboxy, and Ci-+ alkyl (optionally substituted by hydroxy, Ci-+ alkoxy, carboxy,
esterified carboxy or in vivo hydrolyzable acyloxy);
. 35 or an individual isomer or mixture of isomers thereof, or sait thereof,
o/ which process comprises reacting a compound of Formula llI

o]

40
(R,

CHy) p
45
(R%)q

III

50
wherein
Xis OH, OR (R = alkyl) or halogen and
n, p. g, R! and R2 are as defined above,
with an amine of Formula R3NHz, wherein R® is as defined above.
65 '
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pisO 1, 2or 3; qis O 1 or 2; 50 each R is independently
sel ected from hal ogen, hydroxy, | ougrg{38'iep g3 koxy (optionally substituted
wi th phenyl), lower [err] alkyl, nitro, amno, am no carbonyl, (lower [err]
al-kyl )am no, di(lower [err] alkyl)am. no, and (lower [err] al kanoyl)am no;
each [err] patentasipiichgerr] al kyl; and [err] is selected from55 45 EP O
430 190 Blpétertangspriiche fiir folgende Veltiaysstaatdh : AT, BE, CH, DE, DK, FR, GB, IT, L, LU, NL, SE
[err] (b) 15 [er] (c) 20 [err] (d) 25 in which u, x, y and z are al
i ndependentl WegindingtdegEarméliom 1 to 3; and R4 and Rs are independently [err]
al kyl, [®=rr] cycloalkyl, [err] cycloal kyl[err]alkyl, or a group 30
[err] where t is 1 or 2 and [err] is thienyl, pyrrolyl or furyl optionally
further substituted by one or two substit@ents selected from[err] alkyl,
[err] al koxy, trifluoronethyl or hal ogen, {lor ig2phenyl optionally
substituted by one or two substitueg 6l egt€d from[err] al koxy,
trifluor®nethyl, hal ogen, nit¢®), es edterified carboxy, and Cl-4
al kyl (optionally substituted by hydrg Aerr] al koxy, &arboxy, esterified
carboxy or in vivo hydrol yzabl e acyl ox 35 or an individual isomer or
m xture of isoners thereof, or salt th
reactingga conpound of Formula I'll [@gPJ_ 40 45 50 wherein X is OH, OR (R =
al kyl) or halogen; and n, p, q, [err] art as defined above, with an anine
of \Bormul a RBNH2, wherein R3 is as defi ned above. 55 EP 0 430 190 B1
Pat ent anspr Ccih@er
W die gestrichelte Linie eine fakultative Doppelbindung bezeichnet;
20 n 1, 2 oder 3 ist;

p O, 1, 2 oder 3 ist;

q 0, 1 oder 2 ist;

jedes R! unabhiingig ausgewihlt ist aus Halogen, Hydroxy, Nieder-Gi-¢-alkoxy (gegebenenfalls mit

Phenyl substituiert), Nieder-Ci1—s-alkyl, Niiro, Amino, Aminocarbonyl, (Nieder-Ci-s-alkyl)amino, Di-

25 (nieder-C, —s-alkyl)amino und (Nieder-C1 — -alkanoyl)amino;
jedes R2 Nieder-Cq —¢-alkyl ist; und
" R® ausgewdhilt ist aus

o .
U @ (b
“ _{j—l )
N

—(CH;) .

. gt |
(CH,)
rid (d)
worin

u, X, y und z alle unabhéngig eine ganze Zahl von 1 bis 3 sind; und

R* und R® unabhingig Ci-7-Alkyl, Cs—g-Cycloalkyl, Cs-s-Cycloalkyl-C1—2-alkyl oder eine Gruppe
55 (CH2)Rs sind, worin t 1 oder 2 ist und Rs Thienyl, Pyrrolyl oder Furyl ist, gegebenentalls weiter

substituiert durch einen oder zwei Substituenten, die aus Ci—g-Alkyl, Ci-¢-Alkoxy, Trifluormethyl oder

Halogen ausgewihlt sind, oder Phenyl ist, gegebenenfalls durch einen oder zwei Substituenten

substituiert, die ausgew3hlt sind aus C;-4-Alkoxy, Trifluormethyl, Halogen, Nitro, Carboxy, verestertem

50

” ) N AR A
* [ [ M s *



Pat ent ansprU Cche fUr fol gende Vert ragsstaaten AT, BE, CH, DE, DK, FR GB,
T, Li, LU NL, SE 1. Verbindung 50 10

R (CH2)n 15 E°b 456161 CR2)q in der die
gestrichelte Linie eine fakultative Doppel bi ndung bezei chnet; 20 ni 2
oder 3 isSt; cRbéky uhd CP- UG (ggebsriental ddrch Hy@dRy, G2+ Aoy, jCatiexy, Riestoredbaby g
ausgewghl t  bdeh inVil@-hiibipibaiares A Fle® sibstithie®igor &in pharmazbitisohyantehabarbeSatzndetsel- S

mt Phenyl ssHgibi diiN-©kit dersdbeackasr- Ci - 6- al kyl , Nitro, Am no, Am nocarbonyl,
(Ni eder - G - sinainkeyrle} Bomer@derdine M&bhung von(lsnnecberde@lbens al kyl')am no und

(Ni edén-C, -6-al kanoyl)am no; jedes R2 Nieder-C, -6 -alkyl ist; und R3
ausgewAhl|2. VMerbingung n@p Anspruch 1, in der

(a 30~~~~~~ P-0-~t-oddr AJRY (a) 35

(3 b) 40 n 1 oder 2 ist; -jr c N
C H2) 45 -J90i%) R5 &50 worin u, X, y und z alle unabhangi g ei ne ganze

Zahl véh 1 B belegon;Ninger Clo 7- Al kyl
G3- 8- Oycl oali falls C""Bﬁ k%gzaaw‘*'fﬂgﬁ E{/kfa %%I%Il & ne Grﬁppe 55 (CH2) AR

si nd, wor} N 1 oder n i enyl, Pyrrolyl oder Furyl ist,
gegebenen#' rb'"du"Pt"aCh%"fPBuc{]:étﬁfigrqt %’urch ei nen oder zwei Substituenten, die

aus Cl.G ! ir Liti bR BBppaAERY RS b Sl
oder Phen{j\: EQ%E‘?R fols| %ﬁ%ﬁ@%ﬁm b 88 ﬁ?ﬁ%ﬁ @Qg zmglgsgbgglﬁl tugﬁt e%

sulpsti tui ert e ausgewa It Si n aus Cl -4- Al koxy, Trifluornethyl,

Hal ogen, &l tv%ﬁbmd&g sprit® 2Q34ra QB BB A-Azabicyclo[2.2.2]oct-3-yl; 1111111
11&/11 11 J1q-Azbdi o[ﬁzz]octERIO 430 190 Bl Carboxy und C1-4-Al kyl

(gegebenenf ahdloeeldbtm-b-aiatwdymzm]ﬁh-s%Al koxy, Carboxy, verestertes Carboxy
oder i n- Vi vendosmethy)-siagabiopalofd2. ey 8-gixy substituiert); oder ein

phar mazout i $ed8-bethyH8rekabicgcolSallectdal str - ben oder ein N-Oxid dersel ben; oder
ei n ei nzel negdd-Azabicychoi8sk11non-Awl il schung von Isorreren dersel ben. 5 2.

Ver bi ndung nach Anspruch 1, in der p 0, 1 oder 2 ist;
25 6. Verbindung nach Anspruch 5, in der R® 1-Azab|cyc|o[2 2.2Joct-3 -yI ist, ndmlich 2-(1-Azabicyclo[2.2.2}

oct-3-yl)-1,2,4,5- tetrahydrocyclopent[de]:sochmolln- -on.

7. Verbindung nach Anspruch 6, die 2-(1-Azabicyclo[2.2.2]oct-3-yl)-1 ,2,4,5-tetrahydrocyclopent[de]-
isochinolin-1-on-hydrochlorid ist.

8. Verbindung nach Anspruch 6, die (S)-2-(1-Azabicyclo[2.2.2]Joct-3-yl)-1,2,4,5~ -tetrahydrocyclopent[de]-
isochinolin-1-on-hydrochiorid ist.

9. Verbindung nach Anspruch 5, in der R® 8-Methyl-8-azabicyclo[3.2.1]oct-3-yl ist, némlich 2-(8-Methyl-8-
35 azabicyclo[3.2.1]oct-3-yl)-1,2,4,5-tetrahydrocyclopent[deJisochinolin-1-on.

10. Verbindung nach Anspruch 9, in der R® endo-8-Methyl-8-azabicyclo[3.2.1Joct-3-yl ist, nadmlich 2-(endo-
8-Methyl-8-azabicyclo[3.2.1]oct-3-yl)-1,2,4,5-tetrahydrocyclopent[deJisochinolin-1-on.

40 11. Verbindung nach Anspruch 2, in der n 2 ist. -

12. Verbindung nach Anspruch 11, in der p O ist, die gestricheite Linie eine Doppelbindung darstellt und,
falls R® R* und R° umfaBt, diese jeweils Methyl sind.

45 13. Verbindung nach Anspruch 12, in der R® 1-Azabicyclo[2.2. 2]oct-3-yl
1-Azabicyclo[2.2.2]oct-4-yl;
endo-9-Methyl-9-azabicyclof3.3.1Jnon-3-yl;
endo-8-Methyl-8-azabicyclo[3.2.1]oct-3-yl;
exo-8-Methyl-8-azabicyclo[3.2.1]oct-3-yl; oder

50 endo-1-Azabicyclo[3.3.1Inon-4-yl ist.

14. Verbindung nach Anspruch 13, in der R? 1-Azabicyclo[2.2.2]Joct-4-yl ist, ndmlich 2-(1-Azabicyclo[2.2.2]}-
oct-4-yi)-2,4,5,6-tetrahydro-1H-benz[delisochinolin-1-on.

55 15. Verbindung nach Anspruch 13, in der R® exo-8-Methyl-8-azabicyclo[3.2.1]Joct-3-yl ist, ndmlich 2-(exo0-8-
Methyl-8-azabicyclo[3.2.1]oct-3-yl)-2,4,5,6-tetrahydro-1H-benz[delisochinolin-1-on.

- (LR RV



nloder 2 ist; q 0 ist; 10 RH Hal ogen, Ni eder-C, -s-al koxy odor Am no
ist; und, falls R3 R4 und RS unfa~igp gifS@oigavei | s Nieder-C, -g-alkyl sind.
3. Verbi ndung nach Anspruch 2, in der n 1 ist. 15 4. Verbindung nach
Anspruch 3, in der p O ist, die gestrichelte Linie eine Doppel bi ndung
darstel |t wediertiralignabtBArsdruthing, iRDeruRtleadodt-Metisli-8-szbiryeied. 2. 1§ochyilig| ndwligh @:-(erilo-
Ver bi-ndung naetetiyir8-pzabicyriof3.2oe@t-3-)-2.4,5,6-thrahy&Re-1-bpuzidelisoghiniolif o2 . 2] oct - 3-yl; 1
- Azabi cycl o[ 2. 2. 2] oct - 4-yl; 20 endo- 9- Met hyl - 9- azabi cycl OL3 3.1

] non- 3-yl ; 1&8réirgiungnably Mp@ﬁzwmn (;330[ @agcyplo]?@@acga X}pst ndmlich 2-(1-Azabicyclo[2.2.2]}-
exo- 8- Nbihyl @&z‘h&‘i@?ﬂf@wgﬂ“??'& JISSGWP“" b‘d\er

ondo- 1- Azabi c cl 0[3 3.1]non-4-yl st Ver hi ndu ch n
dor FG 1. AJROY RIS 245 e, - . glo”Sit- (P 2o BB BB
oct-3-yl)-1 ,i&ec ‘"?# n ?SPP BPEdSHc] opent [ de] i sochinolin-1 -on. 7. Verbindung
nach Ansp i g 1H. .
2-(1- Az dBi a§ CYe(StL:gih? %10(5 e %ﬂ; fuez(shz-g I}zetflcly 'ﬂly 52{:):ct3 ) g 6 ean[ rt (fh)fdro 1H-benz[de}

i sochi nol i n- 1°6A" ?1 Ior| st. 3 0 & Verbi ndung nach Anspruch 6, die
(S)-2-(1- Aé@%e%‘ QJ %ac% A%LB’Eéh 7, o) @%2—?1 -AbabicybBle 22 RHALHDUE, @th?dﬂHr&iﬂ-]-benz[de]-

i sochi nol i n- - hvdLReRl or 1 d 1St Ver bi ndung nach Anspruch 5, in der R3
8- I\/bthyl,g-Saza cyclo[3 '2.1]oct-3-yl ist, namich 2-(8-Methyl-8- 35

azabi cycl 0[28. erinduff hacR - Alsproch 132t d&r- ROCHria DByt E0T8. 5SR-S Gk nahiicin 21
-0 10. Ver bishdd-odethyRgo-bzabibi{3 8CioRk3-yi)-2,4/8 Bhet@fydro-1H-benz[delisochinolin-1-on.

ondo- 8- Mot hyl - 8- azabi cycl 0[ 3. 2. 1] oct-3-yl ist, namich 2-(endo-

8-\bt hy| - 8-2azwhbindnod obch. Ansfrughods, -iB-dpt R2 ﬁndo—1-AzabicycIo[3.3.1]non-4-y| ist, nimlich 2-(endo-1-

, 2,4, 5- t®t r ahjzibicyiold. BirentHyte 5§ datiabydet iH-benzldefispchiantin-1-0%..  Ver bi ndung nach
Anspruch 2, inder n 2 ist. 12. Verbindung nach Anspruch 11, in der

i st, die g8t Verbindsng pachyAnsprush An Ekf;?p‘bbbId'ﬂ@a%fghﬂtarL@teeﬂﬂP'tWﬂ‘fFﬂﬂsf°ﬁ°é’Pﬂs*§"tR3d If?!!s
und R5 unf af t B @ wd &° jumigéh diesefipweip Moyl ¢t 45 13, Verbi ndung nach Anspruch

12, in der R31Azab|c cIo_222]ot3--- ap clo[2.2.2]oct-4-yl;
endo- 9- MSt 1R} Verbinduagp gf‘%’”ﬁ_%s M oeng 1%&’/1""’%[2'2%“"'&"%'}/
endo- 8- Met hyl 182 y% Py zjﬁto t:3-yl; exo-8- Methyl - 8- azabi cycl o[ 3. 2. 1

&

do £ .
]oct-3-yl; od?)'?_afl iy bclo[3.3.1 Jnon-4-yl ist. 14.
Ver bi ndung nagife oyl Bgeabicyciofs 2. _gyl - Azabi cycl o[ 2. 2. 2] oct-4-yl ist,

nagli ch (1-%’%'|§%§%§i3 t-4- y )-2,4,5,6-tetrahydro-1

H benz[ de]i sochinolin-1 - 55 15 Ver bi ndung nach Anspruch 13, in der R3
exo- 8- Met hyjs: %er%c'mi; éeﬁlAgépﬁxcRaél}mn%syl ist, n-nich 2- (exo 8-

Met hyl - 8- azabi cyclo[3.2.1 Joct-3-yl)- 2456tetrahydro

H- benz[ de] i 20 ¥Bbi@nb Rach An§pruch 24, if=ir 2480 190 Bl 16. Verbi ndung nach
Anspruchgl3, in der R3 endo- 8- Mt hyl-8-azabicyclo[3.2.1]oct-3-yl ist,

nakli ch 2- (zmdewin@unlylRadhyAnsiBuch 28,00 dardi® 0fABabiRydlo[2.2.2]Joct-3-yl ist, ndmlich 2-(1-Azabicyclo[2.2.2}-

] oct - 3-yl) - 2, 4¢tB;vH-213:30.4.8.83hebrabydio- tH-Ipeziddlishshinalindan. iesbpsendere. das. (3aB7 3'S)Asentsir deting
nach Anspr uch sdli3n, and seie HydREhlorigsglabi cycl o[ 2. 2. 2] oct-3-yl ist, ninmich

2-(1- Azabicyclo[2.2.2]- 5 oct-3-yl)-2,4,5,6-tetrahydro-1

H- benz[ ded i 28 ¥aingingmach Angpruch 18n dgfer bi ndung nach Anspruch 17, die

(S)-2-(1- Azablncgﬁfi o[ 2.2.2]oct-3-yl)-2,4,5, 6-tetrahydro- 1H-benz[de]

lo)

1 oder 2 ist;
g 0 ist;
R' Halogen, Nieder-C1 -g-alkoxy oder Amino ist;
45 und, falls R® R* und R® umfaBt, diese jeweils Nieder-C; -s-alkyl sind.

29. Verbindung nach Anspruch 28, in der p O ist, die gestrichelte Linie eine Doppelbindung darstelit und,
falls R3 R* und R® umfaBt, diese jewsils Methy! sind.

50 30. Verbindung nach Anspruch 29, in der R® 1-Azabicyclo[2.2.2]oct-3-yl;
1-Azabicyclo[2.2.2]oct-4-y1;
endo-9-Methyl-8-azabicyclo[3.3.1]non-3-yl;
endo-8-Methyl-8-azabicyclo[3.2.1]oct-3-yl;
exo-8-Methyl-8-azabicyclo[3.2.1]oct-3-yl; oder

65 endo-1-Azabicyclo[3.3.1Inon-4-yl ist.

31. Verbindung nach Anspruch 30, in der R® 1-Azabicyclo[2.2.2]oct-3-yl ist, ndmlich (RS)-2-(1-Azabicyclo-
[2.2.2]oct-3-yl)-1 ,2,4,5,6,7-hexahy_drocyclohept[de]isochinolin-1 -on.

" I



i sachi nolin-1-on-hydrochlorid ist. 10 19. Verbi ndung nach Anspruch 17, die
(S)-2-(1-Azabicyclo[2.2.2]oct-3- VE¥0243§150 yt et rahydro- 1H benz[ de] -

i sochinolin-1 -on als freie Base I st 0 er bi ndung nach Anspruch 17, die
(Rr-2-(1 -Azabicyclo[2.2.2]oct-3-yl)-2,4,5,6-tetrahydro-1 H benz[ de] -

i sochi nol 8n-Dhs NeDxidi dat Verlifmuglnachv/anspiuetol) ingdemaet) 1A8e2rissch 13, in der R3

endo- 9- Met hyd 08 azabi cycl o[ 3. 3. 1] non-3-yl ist, n-ntich 2- '>

(endo- 9- Met R} [HalBgenzNibdec G ck @lkd@y 3der Ajnivorist,3-y| ) - 2, 4, 5, 6-t et rahydro- 1

H-benz[ de] i sodtallaB? Rhuntl ° gmfasdiese\kvels Nietlon@: sralb¥i sivhspruch 13, in der R3
endo- 1-%Azabi cycl o[ 3. 3. 1] non-4-yl ist, namich 2-(endo-1- 20

Azabi cycl g:f ye@mgur]gmwmsvpgh 32, in dey ng_lgtéqu éﬁ'i?/ﬁsr R'-upd R® umfast, diese jeweils Methyl sind.

H benz[ de]isochinolin-1-on. 23. Verbindung nach Ans ruch 2 in der p 0 ist,

di e gest r P& RéErindung iaeh-Anspuch 3yl Q‘Er"?t'ﬁﬁ'f“é“d’a‘?@?’@fcﬂz Syl s R3 R4 und R5
nfaft, di . Vi d h 23,
dor - R SERHE gt heatm ek g‘ﬂ"?"ﬁi‘ %'/i%bwe'f:y"es'P Jﬁzggafn Py o 25 1

endo- 9- '\/Egﬂyﬂha’%a% hecflfé rﬁiﬁwﬁz ug\%s therapeutlsch wirksame Menge einer Verbmdung
endo- 8- Me ylla ﬁcly 'm ion r@t einem pharmazeutisch annehmbaren
exo- 8- Met hyl I cyc oct 3 er endo- 1

- Azabi gycl 0[3 3 1] non- 4- yI |st 25. Verb| ndung nach Anspruch 24, in der n 1

i st. 26. YRNRIWHSAG o8 erbiiiRg Wah Adprudnt Bi8134 hoildek HorstelRig lefes Medikamentd Zur
Vers¥ndung BUAEhdIONS Eifdd Astafs, deNaudgdwihiBistlauéErldchang bifdr aasi’ro.%]aaiﬁaereswmng ghs-
nam i ch 2- ( lswaapiiapdvakiireh 3f6rung und Schmerzen oder einem Zustand, in dem der 5-HTs-
oct- 3-yl) - 2, Bz&myrelneRdle spiktahydr o- 1H- benz[ de] i sochi nol i n-1-on, insbesondere
das (3a®, 3'S)-|soner des- selben, und sein Hydrochloridsalz. 40 28.

Ver bi ndung8-redehrelrrapidergidilurlg eirienVatkindung &r Femel Ip 0, 1 oder 2 ist; g 0 ist; Rl
Hal ogen, Ni eder-C, -s-alkoxy oder Amno ist; 45 und, falls R3 R4 und
R5 unfait, diese jeweils N eder-C -6s-apkyl sind. 29. Verbindung nach
“Anspruch 28, in der p O ist, die gestri ceI te_Linie eine Doppel bi ndung
darstel®t und, falls R3 R4 und Rs pphaBe NdieSe jeweils Methyl sind. 50
30. Verhbi ndung nach Anspr ucrt@

R3, 1- Azabicyclo[2.2.2]oct-3-yl; 1
- Azabi cycl o[ 2. 2. 2] oct - 4-yl ; d8-9 '™Zy>9- azabi cycl o£3 3.1 ]non-3-yl;
endo- 8- Met hyl - 8- azabi cycl 0[3. 2.1 ] oct ;  eXxo- 8- Met hyl - 8- azabi cycl 0[3 2.1
]ochd,X oder 55 endo-1 - Azabigyadgh3. 3. 1] non-4-yl ist. 31.
Ver bi ndung nach Anspruch 30, in der( abi cycl o[ 2. 2. 2] oct - 3-yl ist,
ngmich (RS)-2-(1-Azabicyclo- 9

[2 2.2]oct-3-yl)-1,2,4,5, 6, 7- hexahydr ocycl ohept [ de]i sochinolin-1 -on. 49
EP O 48Qerl90 Bl 32. Das N-Oxid der Verbindung nach Anspruch 1, in dem
p %1 @dor 1,i25dér 3 ist;
p 0, 1, 2 oder 3 ist;
q 0, 1 oder 2 ist;
jedes R' unabhingig ausgewdhlt ist aus Halogen, Hydroxy, Nieder-Ci-g-alkoxy (gegebenenfalls mit
Phenyl substituiert), Nieder-Cy—g-alkyl, Nitro, Amino, Aminocarbonyl, (Nieder-Cs -s-alkyl) amino, Di-
40 {nieder-Ci —g-alkyl) amino und (Nieder-C1 —¢-alkanoyl)amino;
jedes R? Nieder-Cy —g-alkyl ist; und
R® ausgewdhlt ist aus

,N _
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g 0 ist; R1L Hal ogen, N eder-Cl -6-al koxy odor Amno.ist; und, falls R3-R4
und R5 unfaBt, diese jeweils N edegpa3ntagigiy! sind. 5 33. Verbindung nach
Anspruch 32, in der p 0 ist und, falls R3 R4 und R5 unfaSt, diese jeweils
Met hyl sind. 34. Verbindung nach Anspruch 33, in der n 2 ist und R3

1- Azabi cycl o[ 2. 2. 2] oct-3-yl Ist. 10 S. Verbi ndung nach irgendei nem der
Ansprache 1 bis 34 zur Verwendung al Anzrei stof f. 36. Pharnmazeuti sche
Zusamenset zung, unfassend ei ne ther i $ch wir ksgnme Menge ei ner

Ver bi ndung nach Anspruch 1 bis 34, voO .96 i n Konbination mt einem
phar mazeuti sch annehnbaren Hi | fsstoff. 15 37. Verwendung ei ner Verbi ndung
nach Anspruch 1 bis 34 bei der Herstellung el nes Medi kanents zur Behandl ung
ei nes Zustands, der ausgew~hlt ist a rbrechen, el ner gastrointestinal en
St 6rung, ZNS- Storung, kardi ovaskul 8rung und Schrer zen oder ei nem
Zustand, in dem der 5-HT3- Rezeptor ol | e spi edd). 20 38. Verfahren zur
Her st el I'fing ei ner Verbi ndung der Fornmel | 0 25

R R 30 (CH2)n R 2)g in der 36
n 1, 2 oder 3,sst; p O, 1, 2 oder 3 ist; g 0, 1 oder 2 ist; jedes R
unabhangi § aupgsyallaid Shprdhy S AR anhilt 68y sndiapdler - O -1 6-al koxy
(gegebengnf al gs yi§ ks [GhdhargigSER kiU CLE Ioyeloayie @61s=CykiodikyRE <y -bikyl Nddér! 6ine BfiibpeO,
A nocar bony! chb)H &shar wérh t £ oddr kY ist) uriNR Dhierhd, Pyridlyl oder KuRil &t Gjegdbenenfalisavéitgl )
ankpo und (N @@&#uier, durch sbrkadep e SiBstitGsnteh ke susR3 -JNAiIeyt] €11 -sCAlkoxs -Tetlidosnethiylsdder
und R3 ausgewgdidgbn iatdgedint dMdCobibr Phenyl ist, gegebenenfalls ,duidR di@n oder zwei Substituenten
-\ substituiert, die ausfiéahib&ind aus [ERP-.OAIKLRY) TiMOrmsthylSHalogen, Nitro, Carboxy, verestertem

El ~<~~~ ~0| 7- - Gif)qJund €1 -+DikylRgégebenenfalls durch Hydroxy, Gi-4-Alkoxy, Carboxj-verestertes-Carboky
Cd) worn u, xgdey inuivd-hydrelysieebarem aioyieny gubstitiiertls odetreines Phiimaapufisch) ansplmbgreg; Saires
und 15 RadanselberRoder neiteh mGxids darselben|oer| einegpingelan Ipqsmers, gder einer Mischung von
C3- s- Cycl oal kiperaryn dprsalbeny wohgtidas Verfahen eiperinsier Z‘@F‘m denfploenden Schige vrfaft 1 odor 2
i st und RM Thi Spyes repkive igkopiekibyingsn singr Varbindupg deg E@eldhenf al | s wel ter
substitu®ert durch einen oder zwei Substituenten, die aus C, -6-Akyl, G
-e- Al koxy, Trifluormethyl oder

0
R3
k/’. 30 ( R‘l ) p NH
I

CHy) n

35 . (Rz)q

in der n, p, g, R', R? und R?® wie oben definiert sind, mit einem Formylierungsmittel in Gegenwart

einer starken Base, um eine Verbindung der Formel | zu bilden, in der die gestrichelte Linie eine
40 Doppelbindung ist,

(b) das Reduzieren der Doppelbindung, die durch die gestrichelte Linie in Formel | dargestelit wird,

durch Hydrierung, um eine Verbindung der Formel | zu bilden, in der die gestrichelte Linie zwei

Wasserstoffe darstellt,

(c) das Uberflihren eines Salzes einer Verbindung der Formel | in die entsprechende freie
45 Verbindung,

(d) das Kondensieren einer Verbindung der Formel R2L, in der R® die obigen Bedeutungen aufweist

und L eine Abgangsgruppe ist, mit einer Verbindung der Formel XIIl, :

50
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Hal ogen ausgew hit sind, oder Phenyl ist, gegebenenfal | s durch ei nen odor
zwei Substituenten substituiert, cg?g stEphl t sind aus C -4-A koxy,
Trifluornethyl, Halogen, Ntro, oxy, veresterten120 Car boxy und
C--4- Al kyl (gegebenenfalls durch Hydroxy, Cl-4-Al koxy, Carboxy, verestertes
Car boxy oder in-vivo-hydrolysierbares Acyl oxy substituiert); oder eines
phar mazeuti sch annehnbaren Sal zes dersel bgn odor eines N Oxi ds dersel ben
oder eines einzelnen |somers oder si lischung von | soneren dersel ben,
wobei das Verfahren ei nen oder nehrg Nyl genden Schritte unfaot: (a)
das reaktive |nkontaktbringerrrd)y ng der §9§gel 11 25 0 R3 30

Nl 35 cR) ginder n, p, q,b Rl R2
und R3 wi e oben definiert sind, mt ei  Formyl i erungsmttel in Gegenwart
ei ner starken Base, urn eine Verbindung €@&2kornmel | zu bilden, in der die
gestrichelte Linie eine 40 Dopp®l bi ndung ist, (b) das Redu2|eren der
Doppel Bi ndung, die durch die gestrlchelte Liniein Fornel | dargestellt
wird, durch Hydrierung, un1e|ne Ver bi ndung der Fornel | zu bilden, in der

die gestri ChOIL]tdg Fl*' F@' d d §tﬁ£ ItteQIc dl&ia{lg%hgbéletutun ﬁkuﬂa&nmerf Uhr en

ei nes Sal Zes Eh&rﬂbyrﬁlrh Sk el I inl dds Et&pred §Pﬁrﬁﬁﬁh@&ﬂ§bhfaﬁﬁhﬁbél5

Ver bi nglu sa@as Kon enS|eren elner Ver bi ndung der Fornmel R3L, in der R3

di e Obl gen Be @Eddt BREERN BiHdr Waibmbiurgd e Korfidl I @mARS BMEHREhehBP R-Oxditder RA-KomPbridfie

Vek.bi ndung de!fier IFevidBil zu Xlideh, od5|Qia5 eduzibren eihes N-Okids dor Re-Romponehie id iad ais@ecnli 0 A

~NH CR ) (CH2ge Amia0 (R2)q in der
R2, n, p, (gfldasrRbdatietangp@®é Ri-Nitkesubstitubriteni 28 etifbre RbMAnpesubdbeisert adagdas Alkylieren

autvei sen, (oddetl Asyliéhresidesii-Aminadubstituenter dulendks Akylden oifes RiHydioxyisubstitpenten oder

ent spr echendedssiResatkyiiaeern ¢inss IR'-Alhmadurilituentdrboder das Deskengtigren eifes RiBenzgirxyaibsi-en

ei ner Ver bi ndiwayerdeurderantsprothenden Yebiduno deitFormebthende N- Oxi d der

R3- Konponent e(hjdas Hydrieren in den Sgpilungprh3anth|S und 8 gingy; Veghindungsigeforgel XVReduzi er en

ei nes N-Oxi ds der R3-Konponente in das entsprechen- de Amin, (g) das

Reduzi & en eines R -Ni trosubstituenten zu (i nem R - Ami nosubstit uenten oder

das Al kylieren 20 odor AcylierLen eiles - Ami nosubsti tuent en oder
das Al kylieren eines R -Hydrog§§m£st oder das Desal kylieren ei nes
R - Al koxysubstituenten oder d i egden eines ;; Benzyl oxysubsti -

er Fornel 17 (h) das Hydrieron in

tuenten zu der entsprechenden Verbind
[fJdung der Formol Xl V 25

den Ste?lungen 3a, 4, 5 und 6 einer Ve
0

; 35 in der R!, R?, R3, p und q die obigen Bedeutungen aufweisen,

~/ (i) das Aufirennen einer Mischung von Isomeren oder Diastereomeren einer Verbindung der Formel |
in ein einzeines Isomer oder ein Diastereomer oder
(i) das Durchflihren irgendeines der Schritte (a) bis (i) mit optisch aktiven Reaktanten.

40 39. Verfahren nach Anspruch 38, in dem R® 1-Azabicyclo[2.2.2]oct-3-yl;
1-Azabicyclo[2.2.2]oct-4-yl;
endo-9-Methyl-9-azabicyclo[3.3.1]non-3-yl;
exo-8-Methyl-8-azabicyclo[3.2.1]oct-3-y!; oder
endo-1-Azabicyclo[3.3.11non-4-y! ist.

45
40. Verbindung, die dargestellt wird durch die Formel
0
50 2
/R
NH
R‘I
(R, I
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30. WC 22) q 35 I n der
R, R2, R3, p und q die obigen Bodgptgiyagedo@4f wei son, (i) das Auftrennen
ei ner M schung von Isoneren oder Diastereoneren einer Verbindung der For nol
| in en einzelnes |Isoner odor ein Diasterooner oder 0) das Durchf Ohren

i rgendei nes dederSchritte (a) bis (i) mt optisch aktiven Reaktanten. 40
39. Verfahremnaoter8is;pruch 38, in dem R3 1-Azabicyclo[2.2.2]oct-3-yl; 1
-Azabi cycl o] 2@R12 wet3ids yl ; endo- 9- Met hyl - 9-azabi cycl 0[ 3. 3.1 ] non-3-yl;
exo- 8- Met hyl -o80. doddsi2dspic | 0[3 2.1] oct - 3- oder

ondo- 1- Azabi d %@#(ﬂf Fnabhangigoansgew " 'Fts%“s '%199%‘0 Hydgay piNipetrirs-alipy (@egebraenialip |“E't

wird durch diRhensd ,sHl%sptu@rt)Saheder Nltro, ino, yminocarbonyi, (NlederF((:;,—q %no, Di-
\ CRlZ IWS%- )zmlno und (Nleder-C1 —g-alkanoy! )amlno, plll lill11 11111 il

lilii 111111 1odes BNigdor&rsfylisi Uy, qer n 1, 2 oder 3 ist; p 0, 1, 2 oder 3
ist; q 0, 1 dJ gpsegwahlt st aus jedes R unabhingig ausgewAhlt ist aus

Hal ogen,’”” Hydr oxy, Nieder-G -6-al koxy (gegebenenfalls mt Phenyl
substituiert), N eder-Cr-s-alkyl, Am no, Am nocar bonyl,

(Ni eder-G -6-al kyl )anm no, Di- - gl kyl')am no und (N| eder-C
-s-al kanoyl )am no; jedes R2 N €der i st; u@edR3 ausgewAhlt i st

aus 10 Z2)RM4 ( a) 0
CH (b) 25 Cc) -- (CH2 u 30 N 5 3d3 <~35 worin u, X,
y bod z alle unabhangi g ei ne ganze Zq@l von 1 bis 3 sind; und
, /
~ (CHy (b)
25
(c)
N‘—'—(CHz)u
O w
N-R®
‘2 (d)
L," 35
worin

u, %, y und z alle unabh#ngig eine ganze Zahl von 1 bis 3 sind; und

R* und RS unabh#ngig Ci-7-Alkyl, Cs-g-Cycloalkyl, Cs-g-Cycloalkyl-Ci-2-alkyl oder eine Gruppe
40 (CH2)Rs sind, worin t 1 oder 2 ist und Rs Thienyl, Pyrrolyl oder Furyl ist, gegebenenfalls weiter

substituiert durch einen oder zwei Substituenten, die aus Ci1-g-Alkyl, C1-s-Alkoxy, Trifluormethyl oder

Halogen ausgewdhit sind, oder Phenyl ist, gegebenenfalls durch einen oder zwei Substituenten

substituiert, die ausgew&hit sind aus Ci-4-Alkoxy, Trifluormethyl, Halogen, Nitro, Carboxy, verestertem

Carboxy und Ci-s-Alkyl (gegebenenfalls durch Hydroxy, Ci-s-Alkoxy, Carboxy, verestertes Carboxy
45 oder in-vivo-hydrolysierbares Acyloxy substituiert);

oder ein einzelnes Isomer oder eine Mischung von Isomeren derselben oder ein Salz derselben.
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R4 und R5 unabhangig G -7-Al kyl, C3-8-Cycl oal kyl,

C3- 8- Cycl oal kyl -G -2-al kyl oder egpg 486 yor81 40 (CH2)tRs sind, wornt 1

oder 2 ist und Rs Thienyl, Pyrrolyl odor Furyl ist, gegebenenfalls weiter

substituiert durch einen oder zwei Substituenten, die aus G -s-Akyl, Cl

- 6- Al koxyPatehtansbriichrentiit tolgendeiVertragsstagten : BYISHew hl t si nd, oder Phenyl ist,

gegebenenfal I s durch ei nen oder zwei Substituenten substituiert, die

ausgewhi |+ Yerfatiren eyr Herstellupg aingrdferpindangider Respetbt hyl , Hal ogen, Nitro, Carboxy,

verest ertem Car boxy und Cl-4-Al kyl (gagebenenfalls durch Hydroxy,

Cl- 4- Alskoxy, Carboxy, verestertes Carbogy 45 oder

i n-vivo-hydrol ysiorbares Acyl oxy substifuiert):; oder ein einzelnes |soner

odor eine M schung von | somer en ders<el ogdr ein Salz dersel ben. 50 55 53
1111{%&111 111%1111121111 * C L M S *

EP 0 430 190 Bl Patent anspr e f de Vertragsstaaten: ES, GR 1.

Ver f ahf®en zur Herstell ung ei ner Ver Qi ndgng der Fornel 1 50 0 CR) p 10

CCH2) nt R2) g 15 in der die gestrt g 5e Linie eine fakultative

Doppel bi ndung bezeichnet; n 1, 2 ode i 5t 20 p 0, 1, 2 oder 3 ist;

q 0, 1 oder 2 ist; jedes Rl unabhaf§iYp ausgewdhit ist aus Hal ogen, Hydroxy,

N eder;{ - 6-al koxy (gegebenenfalls mt Phenyl substituiert),

Ni eder-Ci -r-al kyl, Nitro, Am no, Am nocarbonyl, (N eder-GCi-6-alkyl)an no,

Di A_¢ ni eder 4fGller- 6- al kyl ) anmi no und (Ni eder - C, --aI kanoyl ) am no; 25 | edes

R2 Ni eder - Cdie-gestidhkitd Liniesdine fakaithtivéDoppestigreluag beksichpet; aus so

4CGHO) NR4 n1,2oder3ist(a) 35

(b) 4020 p 0, 1, 2 oder 3 ist; : (C) N
--( C 2) uds13der2ist ~~~~(d) worin u X, und al
unabhangi g d4de Ryanpbbiingigrausapyihitiistiaus | *@'°%qnnﬁyd’?}h-dN'F(1?" ’mél'a ‘I‘Pﬁ " mit
Cl-7- Al kyl , Rbenyb seiystituiers)y Rigrer-Gog-alkvioNi | Ael"°%fba'f'%yi'\"°8‘are“ﬂ -s53iryaa %pﬂ.’)e

(CH2) t Rs” si rigied ‘r‘Fﬁ"‘ harping yad, (Nisder-Gy -su*ﬂ‘a % enyl, Pyrrolyl oder Furyl
i st, gé@eberﬁgﬁ %T%]Té%% und

ausgewa It ist aus

\./ 30 '_@R“ (a)
&
(CHy)y D)
. 35
N

——-'(Cﬁz) u

N- R
\2= (4
worin

u, X, y und z alle unabhiingig eine ganze Zahl von 1 bis 3 sind; und

R* und R® unabhingig Ci-7-Alkyl, Cs-s-Cycloalkyl, Cs-s-Cycloalkyl-C1—2-alkyl oder eine Gruppe

(CHz2)Rs sind, worin t 1 oder 2 ist und Rs Thienyl, Pyrrolyl oder Furyl ist, gegebenenfalls weiter
56 substituiert durch einen oder zwei Substituenten, die aus Ci-s-Alkyl, C1-¢-Alkoxy, Trifluormethyl oder

Halogen ausgew#hit sind, oder Phenyl ist, gegebenenfalls durch einen oder zwei Substituenien

substituiert, die ausgew3hit sind aus C;-4-Alkoxy, Trifluormethyl, Halogen, Nitro, Carboxy, verestertem

Carboxy und Ci-+-Alkyl (gegebenenfalls durch Hydroxy, Ci-s-Alkoxy, Carboxy, verestertes Carboxy

) A ) )
. * [ L M S *
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65 . substituiert durch einen oder zwei Substituenten, die aus Cl
-6-Alkyl, G -6-Al koxy, Trifluornetgyg 485 fdo gl 0gen ausgewAhI t sind, oder
Phenyl ist, gegebenenfalls durch einen oder zwei Substituenten
substituiert, die ausgewAhlt sind aus Cl -4-Al koxy, Trifluornethyl,

Hal ogen, Nit réier Gaivb-aydrolysistiams tA2Y16xy Neubsitulea) Yodet neheEiphalmadeldisth argeiaamncsiizad | S
dur ch Hydr oxyderdgiber! -oddr kainey , N-Gedish detselben @te sdires tetrngeltear lisameys bdbr einer Mischung von

1 11 ~f1j 1111 %spmerdn| dptselben] wdbeildes Variahren @nen dder mdliyere @r folgendefBclGittel@®fa®0 Bl oder
i n-vi vo- hydr ol y8ides leaktiessinipipkitringensinesYerhinduer dey Formeldr ei nes phar mazeuti sch
annehnbafen Sal zes dersel ben oder eines N-Oxids dersel ben oder eines

ei nzel nen | soners oder einer Mschung von |soneren dersel ben, wobel das
Ver f ahren ei nen oder nehrere der fol genden°Schr|tte unfalt: (a) das
reaktive |nkontaktbringen einer Verbipdunglider, rformel 11 50 3 -~~~ to

1 H)p H R3
1 (R
11 cHO) 5 P CR2)q inqder n, p, q, RL,
R2 und R3 wi e oben definiert sind, mt em Fornylierungsmttel in
Gegenwart , ei ner starken Base,

%gl ne Ver bi ndung der Fornel | zu
bilden, in der die gestrichelte Linie dn Doppel bi ndung ist, (b)
das Redugl eren der Doppel bi ndung, dic@® pyrch die gestrichelte Linie in
Formel | dargestellt wird, durch Hydrierung, um eine Verbindung der Formel
| 2uw/bilden, in der die gestrichelte Linie zwei Wasserstoffe darstellt, (c)
das Qber f Uhr en igideras pSa|R2 e it MR wie\isbib stitlien gindlaniit & TBdrmylieiufigsehitel in Gegenwart
en&fs)/pr echende fainet atarkén Base, um sinécYddbimitingider Fodhel Uasbildet) thedes idier gestricheleckinie eine
Ver bi ndumg der Deppakibiduig3tt, in der R3 di e obi gen Bedeut ungen aufwei st und L
ei ne Abgangsgr uplpias iReduzieren dercPoppaibingund, idia diunaly did @estichetigdinieXd Fermeld@largestelit wird,

0 ( R ) X durchNilydrieryqg, um eine Verblngmng|d9350r@@|-l|2}13nIQenR@)q§r di9 gestriciielie e zvRp
n, p, g und di eVepeystpflecdawsiolite Lini e di e obi gen Bedeut ungen aufweisen, (e)
das Oberf Unhren ©) H@r '?Pé'P'HP%Glﬂ?rb Sgieas ingy r’?éel’b“]d“'i'gn IRfaEoraelt's 5 e HRSiTAvEchende fréie

phar mazefiti sch '8% i per. Ver bi ndun
Pormel 1, urn diLo8 fﬁg i A Vet el g ‘%i% § P gy bedolingS e
Formel | zu bi %8k ?a"%sgg‘p'ﬁe?fu'?'f%?eéxer g 9g; der R3- Konponent e in
das ent sprechen- de Anmi n, (g) das Reduzieren eines Rl1-N trosubstituenten zu
ei uem R ; Ami nosubstituenten oder das Al kyliegren oder Acylieren eines
R - Am nosubstituenten oder das Al kylieren efjlnes R -Hydroxysubstituenten
oder
1

(Rp XIII

35

'\/.

40
in der R, R?, n, p, q und die gestrichelte Linie die obigen Bedeutungen aufwsisen,
(e) das Uberflihren einer Verbindung der Formel | in das entsprechende pharmazeutisch annehmba-

re Salz,

(f) das Oxidieren einer Verbindung der Formel |, um das entsprechende N-Oxid der R3-Komponente
45 der Formel | zu bilden, oder das Reduzieren eines N-Oxids der R3-Komponente in das entsprechen-

de Amin,

(g) das Reduzieren eines R'-Nitrosubstituenten zu einem R'-Aminosubstituenten oder das Alkylisren

oder Acylieren eines R'-Aminosubstituenten oder das Alkylieren eines R'-Hydroxysubstituenten oder

das Desalkylieren eines R'-Alkoxysubstituenten oder das Desbenzylieren sines R!'-Benzyloxysubsti-
50 tuenten zu der entsprechenden Verbindung der Formel |,
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das Desal kyli eren ei nes Rl- Al koxysubstituenten oder das Desbenzylieren

ei nes R -Benzyl oxysubsti- 50 EP b48H'isgsfU der entsprechenden Verbi ndung
der Fornel 1, 55 EP 0 430190 Bl (h) das Hydrieren in den Stellungen 3a,
4,- 5 und 6 einer Verbindung der Fornmel XIV O (I R2) 10

R) in der R ,nhRiis HRBierep inded Skplthgen 3aj4, §and Beicke Yerbindump deruforves XWn, (1) das
Auftrennen einer M schung von Isonmeren oder Diastereoneren einer Verbindung
der Formal | 15 in ein einzelnes |Isfner oder ein D astereoner oder 0)
das DurchfUnhren irgendei nes der Schrifte a) by (1) mt optisch aktiven
Reakt amten. 2. Verfahren nach Anspr ” Te-dam p 0,1 oder 2 ist; 20 n
1 oder 2 ist; gOist; R Hak 854 er- C] -s-al koxy oder Am no ist; und,
falls R3 R4 und R5 um‘aflt, di ese j eNg i eder-G *6Yal kyl sind. 25 &
Ver f ahren nach Anspruch 2, in demn 1 4. Verfahren nach Anspruch 3, in
damp O ist, die gestri chal te Linie eifre Doppel bi ndung darstellt und, falls
R3 R4 ihd R5 unfaft, diese jeweils Mayl sind. J 30 5. Verfahren nach
Anspruch 2 oder 4, in dam R3 1-Azabicyclo[2.2.2]oct-3-yl; 1

- Azabi cycl of 2,2, 24,06t péts Vihd ghﬂg %Wﬁen%uﬁé?&' cyclo[3.3.1 Jnon-3-yl;

endo- 8- Met hyl 5 a@i@fpénﬁé(rpél 1%"3 ung YdRGdomaroll bder Diastereomeren einer Verbindung der Formel |
exo- 8- Met hyl - B-oAzaARbiretGoMbroddr eld Bidisrebmit sdepdor 35 endo- 1

- Azabi cycl o[ 3giad Dlrbitrehingbndbifids-dePSchMe )i (F Mrit Bptiskh dktvdp Reaikanten. i N dam ei ne
Vei\byndung hergestellt wird, in der R3 1 -Azabicyclo[2.2.2]oct- 3-yl ist,
nam i ch 2, Verfahren nach Anspruch 1, in dem

2-(_1]Azabi Cc\ad, opder 2ist] oct - 3-yl ) -1, 2, 4, 5-tetrahydrocycl opent [ de] i sochi nol i n-
1-on. 4€ 7.niselefzist en nach Anspruch 6, in dam

2- (1- Azabi cygief 2. 2. 2] oct - 3-yl ) -1, 2, 4, 5-tetrahydr ocycl opent [ de] -

i sochi nolin Rlibhgdny'&lﬁmﬁi-mak@vmﬁf@éw@l t wird. & Verfahren nach Anspruch
6, in dam und, falls R® R* und R® umfaft, diese jewsils Nieder-C1 -¢-alkyl sind.

(S)-2-(1-Azabicyclo[2 2.2]oct-3-yl)-1,2,4,5 tetrahydrocycl opent[de]-

i sochi &l Pn ‘@”W"H‘?%%W@r%ﬂdﬁ'éﬂdégt el It wird. 45 9. Verfahren nach

én?gr ll\J/g_Ph I gﬂahéef %%Et i |m Iaa[ﬁ:glt die Xeslnclleﬁe inie Llﬂ Bop%elxlhdlfng ant&lﬁ‘ﬁﬂd‘. ﬁl@
]oct 3- yI) 1 aahf e V('f?/'(szl gpé s{"fde] i sochinolin-1 -on hergestellt

A cm & e‘hrb%{awtmd%m Ry BbBE ARk ndung her gestel |t
wird, mg azalcy00321]oct3yl i st,
n|In1|ch Qi/[3§1]a@1ag|cyclo[321]oct 3-yl)-1,2,4,5-
tetrahydrocyeq,h@;gm@ﬁ1 |@%Léb‘wg$l3flqb¢t.@;yﬂ. -on. 11. Verfahren nach Anspruch 2, in
dam n 2 i st.exa8-Methgl-a-a¢aridyabis 2Mjota@ odeispruch 11, in damp 0 ist, die
gestri chel t eenkib-Hagabridies dmipalybisndung darstel It und, falls R3 R4 und R5
unfat, diese jeweils Methyl sind.

6. Verfahren nach Anspruch 5, in dem eine Verbindung hergestelit wird, in der R® 1-Azabicyclo[2.2.2]oct-

3-yl ist, ndmlich 2-(1-Azabicyclo[2.2.2]oct-3-yl)-1 ,2,4,5-tetrahydrocyclopent[de]isochinolin-! -on.

40 7. Verfahren nach Anspruch 6, in dem 2-(1-Azabicyclo[2.2.2Joct-3-yl)-1,2,4,5-tetrahydrocyclopent{de]-
' isochinolin-1-on-hydrochlorid hergestelit wird.

8. Verfahren nach Anspruch 6, in dem (S)-2-(1-Azabicyclo[2.2.2]oct-3-yl)-1,2,4,5-tetrahydrocyclopentde]-
isochinolin-1-on-hydrochlorid hergestellt wird.

9. Verfahren nach Anspruch 5, in dem R® 8-Methyl-8-azabicyclo[3.2.1]oct-3-yl ist, ndmlich 2-(8-Methyl-8-
azabicyclo[3.2.1]oct-3-yl)-1,2,4,5-tetrahydrocyclopent[de]isochinolin-1-on hergestslit wird.

10. Verfahren nach Anspruch 9, in dem eine Verbindung hergestellt wird, in der R® endo-8-Methyl-8-
50 azabicyclo[3.2.1]oct-3-yl ist, némlich 2-(endo-8-Methyl-8-azabicyclo[3.2.1]oct-3-yl)-1,2,4,5-
tetrahydrocyclopent{delisochinolin-1-on. _

11. Verfahren nach Anspruch 2, in dem n 2 ist.

55 12. Verfahren nach Anspruch 11, in dem p 0 ist, die gestrichelte Linie eine Doppelbindung darsteilt und,
falls R® R* und R® umfaBt, diese jewsils Methyl sind.

7 | O R 'l!l'l



EP. 0 430 190 B1 13. Verfahren nach Anspruch 12, in dam R3

1- Azabi cycl o[ 2. 2. 2] oct-3-yl; 1 -Azgpigi4ssliebB12. 2] oct -4-yl ;

endo- 9- Met hyl - 9- azabi cycl 0[ 3.3. 1 ] non- 3-yl;

endo- 8- Met hyl - 8-azabi cycl 0[3.2.1 ]Joct-3-yl; 5

exo0- 8- Met h1d. Vérahma paahyAnbmicB 12..id dapc R BAzpbicychi2e2]oct-3-yi;

endo- 1- Azabi dyrzhhidy8ol32etchrvli4-yl ist. 14. Verfahren nach Anspruch 13, in
dem ei ne Ver shdeiMephir8ezpbisyddl3-31nonB8yl i n der R3 1- Azabi cycl o[ 2. 2. 2] oct -

4-yl ist, n arendocMethyl-8-azabicyclof3.2.1]Joct-3-yl;

2-(1- Azdbi cyErQ$-HethylBragabicyclol3? Jlock-3x; ades_ ¢ r ahydr o- | H benz[ de] i sochi nol i n-1
-on. 10 15. \?é‘i’?‘a’r\ﬁa%‘?ycl?ﬁ’@ﬂ]"ﬂ\ﬂé'ﬂlr'ﬂch 13, in dem eine Verb| ndung hergestelit

T8 R S S ol i e
aa_ cloéé’"jzie g tof ag cHo-k enz d@s % olln-1-on
benz[ de] j soch ren At RoTS: dam ei ne
Zg;g: rc‘sglng tnerllac A\‘.‘%p?u:lh 1'3”m %lrﬂﬂduﬁg e lgboidue §nrd in der R® exo-8-Methyl-8-
- -8-Meth bicyclof3.2.1]oct-3-yl)-2,4,5,6-tetrahydro-1H-
2- (endo- 8- I\/Etﬁz ¥Jide so@@,q,%ﬁ_sy f‘% 2. 12](oct 36’t yl 3”"‘2"" '%co[ Eogtt r‘é)hydr 0 K

1 H benz[de]isochinolin-1 -on. 17. Verfahren nach Anspruch 13, in dam eine
Ver bi ndygg16) e/egshsdneath Ampwdn 18,Nn @6rh M3 ViriAntiaky Rergesielt vird, i3] RE R® ordd-8-Methyl-8- Y
i st, nam i ch aZatfckeidiz.ano@¥Bet aft.2 nBniikh (@sfendd-8yNMgthyRs-deabicy@iof3e2t 1]cai3 ¢l 2)4,5,6-tetrahydro-

H kenz[ de] i soekteradelisocinoli®non.18. Ver f ahren nach Anspruch 17, in dam
(S)-2-(1-Azabicyclo[2.2.2]oct-3-yl)-2,4,5,6-tetrahydro-1H benz[ de] -

| spchi nol i Wz Medatwémyraicrofrisbrochi 18, ihderg eipe ¥brbindung hetgesB wird gn devé¥® fi-Akabisyclei2iz 2oct-
Ansprucho 17, 3-yiistl@émlich 2-(1-Azabicyclo[2.2.2]Joct-3-yl)- 2 4,5,6-tetrahydro-1H-benz{delisochinolin-1-on.
(S)-2-(1- Azabl cyclo[2.2.2]oct-3-yl)-2,4,5, 6-tetrahydro-1H benz[de] -

i sochi nol i A8 1Verfglyenaiagh fgspiugh Byt eﬁ\eﬁsb%@t"é?q'qyc'#?a]°°t‘20") 29 &/Oriairphip-Hihkenzldel
Anspruch 17, 'f%h'ﬂfél?ﬂ on-hydrochlond hergestelit wird.

| ahehi ndf 1o eginn 4»2 F 1 "r%'"? ﬁﬁ-ﬁ%#rcaﬁﬁéégﬂégw%?ﬁqﬂ@ﬁi%“ el
PP AR Y

ei ne Ver bi ndd?\°§ ﬁelhﬁf "ﬂgr R3 endo- 9- Met hyl -

azabi cycl o n P g "
5 (endo. 9- \E% 'Q"’ﬁﬁé{sgé‘éﬁ “gtg] % ‘T‘ﬁ {1-Agabicyslol3 2 21ogh 124,564 t%tra8¥dro ~1H-benz{de}
H-Qenz[ dg] i sochi nol'in- 1 22. Verfahren nach Anspruch 13 in dem ei ne
Ver bi ndung 2 SVeaiEhdch Alsdritn 18NindRM & CdibiRuAg Asrgdaiefy¥AtdOin Hor 3 endo-9-Methyl-0-
[ 3. 3.1 ] non- 4glicyclb@B:11noMel isiC hﬁmllcg 2((&{Mgfé‘hﬂethylo§ﬂ l@/)élﬁf@@h ﬁnoﬁ?\?’-ﬂd) -2,4,5,6-tetrahydro-

] non-4-yl) -2, ﬂq&nﬁdé]@&ﬁ@&w-droﬁ 1 H benz[de]- isochinolin-1 -on. 23.
Ver f ahren nach Anspruch 2, in demp O ist, die gestri chelte Linie zwei

Wasser stsf f2e vaflsérehdch Auspthch f13] ih gled @ine VerbinEiB\g MRérgastalit Wid, imdien fRé ,endbi-teAagbicyclo-

j ewet | s Met hyB.33inovdi4-yi24 ist, Vendivdithr e 12-(erda-h-A2abicpelald$i1 18D 4-yil) 2. dcbebtetRBydro-1H-benz[de]-
1- Azabi cycl o[ igecindipdobh- 3-yl ; 1 - Azabi cycl o[ 2.2.2]oct-4-yl;

endo- 9- Met hyl - 9- azabi cycl 0[ 3. 3. 1 ] non- l; 45

endo- 8- Met H§.| Vegfahyeorppech @@qp B2,Jn ger]' @@[lstgd ;,gestrichelte Linie zwei Wasserstoffe darstellt und, falls
exo- 8- Me®hyl - B %z‘aﬁﬁéyfeia@[ >sg jeypilsMetyl §ind:  oder endo-1 - Azabicyclo[3.3.1

] non- 4-yl e hren nach ch 24,.in.damn 1 ist. 50 26.
Ver f ahr en ﬁic | rlf"h ?%'“(98%%%%2#@"&5772] 8?VF‘ahr en nach Anspruch 26,
in damelnev abicyclo[2.2.2]oct-3-yl ist, namich

2-(1-Aza |cyc gd@é); ctr% 1, 4, 5, 6- hexahydro-1

H benz| e]iso SO CLh das 55 (3as, 3'S)-Isoner
dessel ben, un dgqlAQa 5[9%“ 45l Z hergestel It werden.

25. Verfahren nach Anspruch 24, in dem n 1 ist.

50
26. Verfahren nach Anspruch 24, in dem n 2 ist.

27. Verfahren nach Anspruch 26, in dem eine Verbindung, in der R® 1-Azabicyclo[2.2.2]Joct-3-yl ist, némilich
2-(1-Azabicyclo[2.2.2]oct-3-yl)-2,3,32,4,5,6-hexahydro-1H-benz[de]isochinolin-1-on, insbesondere das
55 (328, 3'S)-Isomer desselben, und sein Hydrochloridsalz hergestellt werden.

28. Verfahren nach Anspruch 1, in dem
n 3ist;

N [T



2a_Verfahren nach Anspruch 1, in demn 3 ist; 57 EP O 430190 B1 p 0, 1
oder 2 ist; g O ist; R -Hal ogen, 6‘1@?16&519 al koxy oder Am no ist; und,
falls R3 R4 und Rs um‘aft, diese Jewells N eder-C -6-alkyl sind. 5 29.
Ver f ahren nach Anspruch 28, in demp O ist, die gestrichelte Linie eine
Doppel bi ndupg, tdedes2Btit und, falls R3 R4 und R5 unfalt, diese jeweils

Met hyl sindqo3&. Verfahren nach Anspruch 29, in dem R3

1- Azabi cycl & Baléhed |Niscibr-G—srblkoxy Oder Amind ist Azabi cycl o 2. 2. 2] oct - 4-yl ;

endo- 9- Vet hyhd, Bl wy B opfast3diese ]ewg‘hmyrr& —s-alkyl sind.

endo- 85Met hyl - 8-azabi cycl 0[ 3. 2.1 Joct-3-y

exo- 8- Mot #y Verdghign amhcgﬁwr@:#azmﬂe@dt 0 i, ffe 9°6’ﬂ‘é\°"°e‘r\'a‘b sife Doppalfingupe dgypiglt snd

] non- 4-yl i dlis RYR und tafipsa ipwalls MPthEM% uch 30, in dem ei ne Ver bi ndung

. he%gfiael lot V\(Iavrlfahren nach AnsprucE%Q in dem 1-Xza gyIc?o[Z% z?cvl:tos-yl K 3- yI Ist,
(RS) - 219 1- Aﬂ o__ e [ lcy 0%1 } 1,2,4,5,6, 7- hexahydrocycl ohept [ de] i soc
I8-a£ab

hlnollnlo uchl in demdas N-Oxid einer
Ver bi ndung {] g,grod%p p 0 1oder 2ist; q0ist; R
Hal ogen, Ni ee 1—_ bmy%fo[% %y_4_9 &’ Amno ist; und, falls R3 R4 und R5
unfafit, diese jeweils N|e er-C, -s-alkyl sind. 25 33. Verfahren nach
Anspr uch 32 veitdhred @BahANSpriicht30,UR dem Eid VéibiliaingHergsselit R, inden Rt 1-Azhbiegom[d. 22Met-| S
Methy!| sind.3-B#t, niv@ich gS)-20 -aasdycién.aRlottaryl)d 2,4,5,67-tdeamydocclotebtdeidciRBlin-1-on.
1 Azabi cycl o[ 2. 2. 2] oct-3-yl ist. 35. Verfahren zur Herstellung einer
Ver bj ndungp. Wditshredangembmidhtt, midord dgiN-Okid einer VEbindung heQesBIdErd, in der
k)/ pleo CH2)p a1 4@er 2 ist; (R2 )qg in der n 1,
2 odor 3 istg0isth pO, 1, 2oder 3i st ; q 0 1 odor 2 ist; jedes RH
unabhi angi g Rlie gan/liipder-Cr ¢ -alkony °F‘ﬁ|“5‘g\9 Hydr oxy, Ni eder - C1- s- al koxy
( gegebenenf ang.dallgf R‘PPf@rﬂ/I“m?ﬁ‘log'?ﬁetl‘m%?"ﬂ'%’e" 'éd‘gf's'm' s- al kyI Nitro, Anmi no

Am nocar bonyI (Ni eder-GCi-6-al k m no,
(Ni eder® Cp3- \@rf%hrquﬁ pﬁhﬁia in g%n 2» 0 ist ]’@dfé@ Pﬁéﬁc Npcggsetrlmf%t dlege ng"?{% N?an 1 slngun d
R3 aus gew@il | \}erflah?etn nac"i\ Anspruch 33, in dem n 2 ist und R3 1-Azabicycio[2.2. 2]oct-3-yl ist.

hdo-
%

35. Verfahren zur Herstellung einer Verbindung, die dargestellt wird durch die Formel

—
0
3
/R
NH
35 R'
W} (=9 iI
CH,)
40 (R q
in der
n 1, 2 oder 3 ist;
.45 p 0,1, 2 oder 3ist
q 0, 1 oder 2 ist;

jedes R' unabhéngig ausgewihit ist aus Halogen, Hydroxy, Nieder-Ci-¢-alkoxy (gegebenenfalls mit
Phenyl substituiert), Nieder-Ci-g-alkyl, Nitro, Amino, Aminocarbonyl, (Nieder-Ci-¢-alkyl)amino, Di-
(nieder-Cq —s-alkyl)amino und (Nieder-C; —s-alkanoyl)amino;

50 jedes R2 Nieder-Cy —g-alkyl ist; und
R® ausgewihlt ist aus

55
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EP 0430 190 Bi RCH) NR4 (a) 5 N 10

b) 15 K> EP 0 430 190 B1

(~~~~~~ c) N (CHz)u 20 N R5 25

C- (d) worin u, x, y und z alle unabhangi g ei ne
ganze Zahl von 1 bis 3 sind; und 30 R und R5 unabhangig Cl-7-Al kyl,
C3-e-Cycl oal kyl, Ca-s-Cycl oal kyl - Cif- 2- odor eine Guppe (CH2)tRr sind,
worint 1 odor 2 ist und Rs Tht ( CHp) Qlyk* oder Fg\rla\jyeﬁ i st,
gogebenonfal | s weiter substituiert \Jur T nen oder I Substituenten, die

aus Cl-s2 Alkyl, G -s-Alkoxy, Trifluornethyl oder Hal ogen ausgewAhlt sind,
odor Phenyl ist, gogebenenfalls durch einen oder zwei Substituenten
substituiert, die ausgow hit sind - 4- Al koxy, Trifluornethyl, Hal ogen,
Nitro, Carboxy, verestertem 35 y und G -4-Al kyl (gogebenenfalls
durch Hydroxy, G -4-Al koxy, Carbo stertes Carb®Jy oder
in-vivo-ﬁydrolysierbares Acyl oxy su ulert); odor eines einzel nen

| somers odor einer Mschung von |soneren dersel ben odor eines Sal zes

der sel ben, wobei das Verfahren die Ursetzung ei ner Verbi ndung der Fornel
11 40 0 45 (Rlp CH2) n 50

C22)q 1l1 55 in der X OH OR kyl ) oder Hal ogen ist; und n, p,
g, R und R2 wi e oben definier i i nem Ami n der Fornmel R3NH2
unf\ahBt, worin R3 wi e oben defini 9 1 1'1110e211112121212 1111 i
1i EP O 430190 Bl Revendi catl ons CHLHONS pour les Etats
cogtractants sulvants: AT, BE, CH DE DK, FR &, IT, Li, LU N, SE 1.
Conpos6 de fornule | 5

N-R®
(CH;)
25 : Z (d)
worin :
u, %, y und z alle unabhéngig eine ganze Zahl von 1 bis 3 sind; und
N\ 30 R* und R® unabhingig Ci-7-Alkyl, Cs-s-Cycloalkyl, Cs-g-Cycloalkyl-Ci-2-alkyl oder eine Gruppe

(CH21Rs sind, worin t 1 oder 2 ist und Rs Thienyl, Pyrrolyl oder Furyl ist, gegebenenfalls weiter
substituiert durch einen oder zwei Substituenten, die aus Ci-g-Alkyl, Ci-g-Alkoxy, Trifluormethyl oder
Halogen ausgew#hlt sind, oder Phenyl ist, gegebenenfalls durch einen oder zwei Substituenten
substituiert, die ausgewZhit sind aus Ci-4+-Alkoxy, Trifluormethyl, Halogen, Nitro, Carboxy, verestertem

; 35 Carboxy und Ci-4-Alkyl (gegebenenfalls durch Hydroxy, Ci-+-Alkoxy, Carboxy, verestertes Carboxy
(N oder in-vivo-hydrolysierbares Acyloxy substituiert);
oder eines einzelnen Isomers oder einer Mischung von Isomeren derselben oder eines Salzes
derselben,
wobei das Verfahren die Umsetzung einer Verbindung der Formel lli
40
o
1
45 (R )p
CHy)
2
50 (R,
IIX
85 in der

X OH, OR (R = Alkyl) oder Halogen ist; und
n, p; 4, R' und R2 wie oben definiert sind,
mit sinem Amin der Formel R3NH. umfaBt, worin R® wie oben definiert ist.

59
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0 10 (RPCH2 n 15

(R) "C dans laquelle |le segment egp ¢ agd igo BNt erronpus d6si gne une doubl e

| iaison facultative; 20 nal aval eur 1, 20u3; pa la valeur 0, 1,2 ou 3;
g-a lavaleur 0, 1 ou 2; chaque Rl est choisi independamment entre un

hal ogbne, Revéndiationse hydr oxy, alkoxy inferieur en G a Cs (facultativenent
subst i t ucReserelicationsrzour tea Etatsheamiraetants atikantss: ATaBBGHe BF, Qi FI&, GB, ITEL; LihiNLy 35

am no, 25 am no-carbonyle, (alkyle inf6rieur en C1 & Cs)ani no,

di (al kyl é.i Géraposede foenled, A Cs) anino et (al canoyle inf6rieur en C, A

Cs) am BAo; chaque R2 est un groupe alkyle inferieur en G a Cs; et R3 est
choisi entre J30 tieO~E R

Csa) 4c~ (b) 40
<(a) 45 35

Lo-®-—-R (t K2y
(bd) 50 ob u, x, y et z representd I ndépendanment, un nonbre entier
de 1 A'3; et R4 et R5 repr6SBiteent damment, un_groupe alkyle en Cl
& C7, cycloalkyle en C3 A Cs, (cycla Iky e en Ca a Ca)I(aI kyle en Cl1 ou C2)
ou un groupe (CH2)1Rs dans quuel t & valeur 1 ou 2 et 55 Rs est un
groupe thienyle, pyrrolyle ou furyle port An' en-outre facultativenent un ou
deux sybstituants choisis entre un (r‘hdlqcal al kyle en C, A C6, al koxy en C,
a Cs, trifluoronmethyle ou hal ogeno, ou represente un groupe phenyl e portant
faéuJ/t ativenment un ou deux substituants choisis entre des radi caux al koxy
en C, & C4, dbdsildquelier ondt hyl e, hal ogéno, nitro, carboxy, carboxy est6rifi6
et (al kyl e en Op séyibnt dnltraits interromipis @sig@0ung doutle ligisanfacupiyetiant f acul t ati venment
un Subsed i t uantn alpoelexy,2ed koxy en C, & C4), carboxy, carboxy est6rifi 6 ou
acyl oxy hydr ol iy &typleurioni, \2|°U§)- Qu un sel ou un N-oxyde de ce corrpose
accept abl e du paiaveledd on2 p har macout i ; un | o) in

o ange o soirer e Ly i P z%wnﬂﬂ e

dans I oguel Gy 3,Cq (acyiativompnt gubsiiug, gves I 'q L o neurenfg% J,oyle ,

amino-carbonyle, (alkyle mféneur en Ci 4 Cg)amino, di(a
inférieur en Cy & Cg)amino ;
chaque R2 est un groupe alkyle inférieur en C1 & Cs ; et

R3 est choisi entre
o I
| -—{Efgg (b)

40

ou un

50

NT (CHy)y

-R%
ou

u, X, y et z représentent tous, indépendamment, un nombre entier de 1 & 3 ; et

R* ot R5 représentent, indépendamment, un groupe alkyle en Ci & Cy, cycloalkyle en Cs a4 Cg,

(cycloalkyle en Cs 3 Cs)-(alkyle en Ci ou Cz) ou un groupe (CH2)iRe dans lequel t a la valeur 1 ou 2 et
55 Rs est un groupe thiényle, pyrrolyle ou furyle portant en outre facultativement un ou deux substituants

choisis entre un radical alkyle en Ci & Cs, alkoxy en Ci a Cs, trifluorométhyle ou halogéno, ou

représente un groupe phényle portant facultativement un ou deux substituants choisis entre des

radicaux alkoxy en Ci 2 Cs, trifluorométhyle, halogéno, nitro, carboxy, carboxy estérifié et alkyle en Ci

[ ——————

) e



10 . R1 est un hal ogene, un groupe al koxy inferieur en C1 a C6 ou
amno; et si R3 cornprend R4 et R5, EFp 256‘ pux represente un groupe

al kyle inferieur en C, a C6. 3. Conpos6 suivant |a revendication 2, dans

| equel n est egal a 1. 15 4. Conpose suivant |a revendication 3, dans

| equel p est B@RkpoRar? facdiBtiveREHIEM bubSiiluahtl ytilosy, bikdxE b ONPES), detboxy, carboxy estérifié ou
represent e ungcydoublddlyksabl if @0)6touUh sEHuaNPe@itde b @inptd, aceipRbiedu Poiftlts vast
un groupe nbt phalmeacediqueCenpos6 sui vant | a revendi cation 2 ou 4, dans | equel
R3 repr6sent e unnipomdrp éndRiduel ou un mélange disarres sl ce[cBm@®s&] oct - 3-yl e;

1- azabi cycl o[ 2. 2. 2] oct - 4-yl e; endo- 9- n6t hyl - 9-azabi cycl o[ 3. 3. 1 [ non-3-yl €;
endo- 8- met Hy| Comresédiventdd reyendicatian 1, dens.Rus}| e;

exo- 8- net hyl - 8- #AprvaepeP.d[9.22. 1] oct-3-yle ; ou 25 endo- 1

- azabi cycl o[ 3. 3“13'IYRH‘I'IH9‘§/?e 6. Oorrpose suivant |a revendication 5, dans

| equel est urf %4 - azabi c 2 le, A savoir la
2- ((:]1 azaﬁ’l cycl o[g up ﬂ‘&qe“%“W')’” an 'Fﬂ%wghﬁdﬁ‘%ﬁﬁ'erﬁpent [ de] i soqui nol 6i n
e-1l-one. 30 7

de 2-(1-azabicydl § ﬁhaﬁunoctiuxéppre:ssahtert.lef\!\éer'\@g%aqelie u?f@neuf enqlwé &;St l'e chlorhydrate
tetrahydr oc&/cb%g&,gé QJngﬁt]lA ,g%%‘%ﬁq ﬁldﬂ.g quelgrégt.égg.é sConpos6 suivant |a

revendi cgtion est lec
(S)-2-(1- az@bbﬁr)(ﬁdsuo [seivatt B e¥ehaickzion 5 -dafis lequel p est égal 3 0, le_segment en traits interrompus

, 2,\4,/5- t 6t r ahyrseuniecing BeURlodkisA ot §¢ﬂH¢rﬁH?én8'H"%tﬁ5 CHRBR-d'edRes? un §reipe QrsthyRUI Vant
Ia revendi cation 5, dans lequel R3 est |e groupe

8- et hyl - 8-57 gbigusé bubfant.12reddndiCdtion32 YU £ dan$ 16588 & Fepléents un groupe

2- (8- nbt yl - 8- aziadzbtigyableR 2lod@-3he-;0ct - 3-yl ) - 1, 2, 4, 5-t 6t rahydr o- cycl opent [ de] i

soqui nol ei ne- 1- arezabickBo[22kpda® ;sui vant | a revendi cation 9, dans | equel R3

est |s groupe ereide-BméthyHepkabRycioiadhloopestue ;3. 2. 1] oct- 40 3-ylea savoir

la 2- (endo- 8- nBntigs-methy BapabisyaldiH? BocS-ylef - oct - 3-yl) - 1

, 2,4, 5- tetrahydr%O@}T@?hmﬁeﬁ!lf%@?[?’?‘h@ﬂmen@%l ne-1 -one. 11. Conpos6 suivant

| a revend cati orPnge- '6F&H§V°|°@c?d3ﬂ°“'ﬁry‘ést 69a| a 2 45 12. Oor npose suivant |a

revendi catlon 11gﬁgans | equel est eg a 3t°s"s‘i"9 peb‘o ment ‘é’ﬁ [2&%}0&%3*!&ésavour

i nt er ronpus®r ? % % ?f{q "
bﬁ}‘c&‘;ﬂ%?ez]?% M@ %41 ahy %Bg%*@f% ex-¥8vendi cat i on

chacun d' eux

12 ens_| [
1zt 8o géz Bl -‘%*fﬁ%%ﬁfﬁg GC b e o Brin 2
endo- 8- net hyl za 5 oct-3-yl e;

exo- 8- bt hyy - %aasablsw&ﬁ @ %v&délteﬁte FuY b 1 cRGRIAP ad (S)az(amas.mlopiz’ﬂalo%t by

] none-4-yle. 554%4étra@&¥ﬂé§b‘ﬁﬁent§&&]u¥o’aﬁlﬁo|dui%—1tcﬂ¥endl cation 13, dans | oquel

est; | e ggpupe l1l-aza-bicyclo[2.2.2]oct-4-yle, a savoir la

2- (&Jaz abi cy/Cloainposg sublafth redengication 5, 4ahs 16qubiGie ety Gowpe B-méthyl-8-azabicyclo[3.2.1]oct-3-yle,

H benz[ de] i so@usavob la3-@enéthyl8d2sbicy8d[3.2.1)-dct3-Q)- 11 345-E84hy Bb-cyldbperfasizefumoising -prn t
| a revendi cation 13, dans |equel R3 est |e groups

exo- 8- nbt hy10. Eompesbh isaivaol la fe8enBicdtion clans IGquyi| RE est ldigroupe andp&-méthyh8-azabicyclo[3.2.1]oct-
2- ( ex0- 84Dt hyptvied- asavor cyigl oF-@nd: &mqtm&aabmc)om 1208-36/0)11 @145adpbirdrp-ciclopent{de}-
H-benz[ de] - isoquinoléine-1-one.

11. Composé suivant la revendication 2, dans lequel n est égal & 2.

4 12. Composé suivant la revendication 11, dans lequel p est égal & 0, le segment en traits interrompus
représente une double liaison et si R® comprend R* et RS, chacun d'eux est un groupe méthyle.

13. Composé suivant la revendication 12, dans lequel R® est un groupe :
1-azabicyclo[2.2.2]oct-3-vle ;
80 1-azabicyclo[2.2.2]oct-4-vle ;
endo-9-méthyl-9-azabicyclo[3.3.1]non-3-yle ;
endo-8-méthyl-8-azabicyclo[3.2.1]oct-3-yle ;
exo-8-méthyl-8-azabicyclo[3.2.1]oct-3-yle ; ou
endo-1-azabicyclo[3.3.1]none-4-yle.
55
14. Composé suivant la revendication 13, dans lequel R3 est le groupe 1-aza-bicyclo[2.2.2Joct-4-yle, 2
savoir la 2-(1-azabicyclo[2.2.2Joct-4-yl)-2,4,5,6-1étrahydro-1H-benz[delisoquinoléine-1-one.
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i soqui nol 6ine-1 -one. 5 16. Conpose suivant |a revendication 13, dans
quuel R;B, est | e groups ondo- 8- midy haPrg@pi cycl o[ 3. 2. 1] - oct-3-yle, a
savoir a

2--(endo- 8- net hyl - 8-azabi cycl o[ 3. 2. 1] oct-3-yl)-2,4,5, 6-tetrahydro-1

H benz[ dek: cénfsdes sunanttl Bandicationes, dahd leqés Rpess B gRube/@nB-néhyFRazaiciciol2itisat- 13,
dans | equel 3838, eat kavoigr aalp R-(@xokaradtyts-adabify2iol.2Aook3-y3R2.4/4.@tétraydro-1H-benzigaly oi r
la 2-(1 - azsbjupigeihe]-dne2. 2] oct - 3-yl)-2, 4,5, 6-t6trahydro-1

H benz[ de] i soqui nol 6i ne-1 -one. 18 Conpose6 suivant | a revendl cation 17,
qui esb |18. Chrhposé yuivant le radendic@ipn 23, (dansaleqush R¥\est I [arouge gresg-methykirapabicyclo[3.2.11-

2, 4,5, 6-t et peti¥windo- saveir bianz2-9adorsadin-Brazabipyeiol3:2: daetsS-vi %45@9"’3'@6'&65%"2&"8] vant
| a revendi c@pqtmlémw-omu est | a

(S)-2-(1-azabicyclo[2.2 t6trah

b d o SOTPASE Spipast dicati zablc of2. %ﬂoct-s gle a

sﬁln\zlc[infe"] : a0§@’9'é|‘i‘(f| (E%P‘B‘ﬁ’b leﬁa%libgs?g?gﬂf f qreide ”q“'“%'é'" ~1-one.

- azabi CyC lBindasd sds t"lga yevgnd%atl 7.8 qu § @ IQQXIglthdrélte éQ%Mﬁ&J&W}&%—W? ne-1
ke it :

- one. lsq ge atron 13, dans | equel

groups endo aza { 1]- non-3-yle, & savoir la

2- (endF sé% ﬁ? P&Xrﬁlcﬂkﬁ’l% qan eb9 gg) -3 Nizlb’&clém52ﬁctt3‘sﬂ)12@|m&§t€hhﬂdro-1 H-

H benz de é%q ogh,g_q_o RO Rrmerde s lifp®MPOSe6 suivant | a revendi cation
13\ dans quu est | e groups endo 1 -azabicyclo[3.3.1 Jnon-4-yle, a
savoi r | a2 -copse sdivanfid alvbridieadon i B qoi.edt 13 (Rpa-(Hazibigycia[24.2petB- W) 4S8t icahydr 1 H-

H benz[ de] i LesHteibsmoded-on@ne. 23. Conpose suivant |a revendication 2,

da | eggluel p est egal h 0, le segnent on traits interronpus repr~sente
doux at ones Gdmpysdrsoiginhia revendidatidR3 3cdanp feawet] Ridst éet grevpe eede: viS-aagRicysofS 3
groups 30 non-BgibRy Isevoir24a  Zendschsmétaird-ezehieyclo.3- Wnwaiu]-2 4 68uitravdro-Ukhenzigeliq el
R3 repr ~senti@quirpléipedape: 1 - azabi cycl 0[2 2. 2] oct - 3- yI e 1

-azabi cyclo[2.2.2]oct-4-yle; 35 09nﬁth 1 - §za I%(H r{glea
] non- 329| &2 Gompereguinmt H)??V"’S*‘%‘PQB?%? 69; ;&g’ g;g zaza lcyclo[ o non-4-y
exo- 8- net hylsa@ﬂé?z%tBFWazeT%dEB 318 4'\3#1 $R.0-tetralpdrast enridelegauinoléineri-gre; 5 4

] non-4-y| % %j V%n q ueveng é %e eq{ighs Altgqﬂ’@lo useSt
3 Conerstoma  yaEslol & e g .
Sgal27a éorrpdggsi ma‘f’ﬁ"gg r°(§'e"° R %L' an?ﬁ ogﬁe n}'@ eéé%( |eG'§r g’%ps ¢

I'cation 2
1- azablﬁyclo 2]oct-3-yle, a 45 savoi r

2- (1- azabiygy, n ref%@ﬁf@-ﬁw 6o
H-benz[da?l s%Jq afig ;j‘fgﬁ]‘ffg%g&’%néﬂﬁa‘h- cﬁ) lier soﬁ lfpjsomare (3as, 3' S) et
son chl or hydr aggzab% Io[525Re356 ;Sui vant | a revendication 1, dans |lquel n
est egal & 3; 3Rlo-0-méthyl-o-adbiyclo@.MBoRBHIed, 1 Ou 2;  est 6gal & 0; Rl est un
hal‘egb un geRusBsmattyk@xébitydlorsa 1qudt-3-ae; C1 & Cs ou am no; et si R3 conprend
R4 et R5, ¢ hac gxo-siménpi-saspicimgeant]et-sHie gowoups al kyl e inférieur en G & Cs.
55 29. Conpose ohdet-vaasticytie{3.Bakendyleat i on 28, dans | equel p est egal a 0, le
segrrent en traits interronpus repr6sente une double liaison, et si R3
conprend RB €émdass suiyl tareveddiestion %stianﬂhqtgr'be%ég%ﬂ hyI e. 62

11 111111 11121 11111 111111 * C N
26. Composé suivant la revendication 24, dans lequel n est égal é 2.

27. Composé suivant la revendication 26, dans lequel R® est le groupe 1-azabicyclo[2.2.2]oct-3-yle, &
45 savoir la 2-(1-azabicyclo[2.2.2]oct-3-y1)-2,3,3a,4,5,6-hexahydro-1 H-benz{delisoquinoléine-1-one, en parti-
culier son isomére (3aS, 3'S) et son chlorhydrate.

28. Composé suivant Ia revendication 1, dans lequel
nestégala 3;
50 palavaleur0,1ou2;
qestégala 0;
R est un halogéne, un groupse alkoxy inférieur en C1 & Cs ou amino ;
et si R® comprend
R* et R°, chacun d'eux représente un groupe alkyle inférieur en C1 & Cs.
55
29. Composé suivant la revendication 28, dans lequel p est égal 2 0 le segment en traits interrompus
représente une double liaison, et si R® comprend R* et R®, chacun d'eux est un groupe méthyle.
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EP 0 430 190 Bl 30. Conpose suivant |a revendication 29, dans |equel R3 est
un groupe: 1 -azabicyclo[2.2.2]oct gp-0/499 198 B1azabi cycl o[ 2. 2. 2] oct - 4-yl e;
endo- 9- met hyl - 9- azabi cycl 0[ 3. 3.1 ] non- 3-yl e;

endo- 8- nbt hyl - 8- azabi cycl 0[ 3. 2.1 Joct-3-yl e;

exo- 8- net hgd. -Gdmpasésiicantla odvandidativh @8, tdaiB-lgduel R® estn grod@®-:1- azabi cycl o[ 3. 3. 1

] non-4-yle. 31.1-@ahipwiiR.2ANctdvie. | a revendi cati on 30, dans | equel R3 est le
groupe 1-azabi cy-eteb®lof2.22lest4-yI8: yl e, a 10 savoir |a

(RS) - 2- (1- azabi ergﬂe19méﬂ1v!29-a_z]al@mplo[’§39lnyn-iiylg 4,5, 6, 7- hexahydr ocycl ohept [ de] i soq
ui_nol ei ne- 1 - onendogméthy-Grazghieyclgid-2dle » sui vant |a revendication 1, dans
loquel p a |a veospéthy-8-q2a &VCP[“t{&SE YSg® a 0; 15 Rl est un

hal ogene, un grB'lﬁ’ﬁé aé“?b!?éS?!‘ils?Hf'@r"i' en C a C6 ou amno; et si R3 conprend

R4 et RS, u eux pre nte Iklelnf6 B
5 e R S A M M A et
R3 conprénd |:?21“’°g f:aza (Cxcdg2loctSylr LRd= 8y un

Conpose sui S n est egal a 2 et R3 est
un groupe fyggg a%s/l[& %9%5924"5?%" -ic-a g_daggfaal%!; Conpose suivant |'une
quel conque des [ gu&y |5Q)at| ons 1 a 34, destl né i atre utilise comme produit
phar maceyt i que. R8s ufRBRSTw, ad@&paaﬁdxvrmburhﬂaea ce eigmifgant une quantite &
ef fet therapeut btyig? ébrpingOnNpos6 suivant |es revendications 1 a 34, de
preference en agserAathatun dRue@piésont)ua gL dkyladddiptrabiCe dde. poi nt de vue 30
pharmacoutique. 37. Uilisation d un conpos6 suivant |es revendications 1 a
34 dans | a 3pr Geaposd sulyant i revendicatiorc32rdans ledeat piestdigallh Q etadi (RE perprend' R et BY, ghacun
chol'si emtre ﬁemssiunmroummmstrm ntestinal, trouble du systeme nerveux
central, trouble cardi o-vascul aire et doul eur ou etat dans |equel le
recepteur @& Sonmgpss aftt!va@ I fevergiication §§- dags lepyehp pefcoaled febBUes B ﬁmtlp"hh“‘?@U%B%
de fornule | @2&90" -yle R3
Rl P~~~~~~~~ U, al.eur.. 1, J
o val o g5 Somsbbpian b Rpcomn 67 MR, é@ﬂ-a%fa@é i

i nd6pendamren?@EPENen "hal ogbne, un groupe hydroxy, al koxy inferieur en 55
C 1 & (fﬁcﬁ p%gl Veprﬁgﬂ\taceﬁmg tcbﬂlgrgnaqylﬁ\g qHQ\tltB%déﬂgfhér ;EQPMQ" co gs\élsﬁivant les

et eur en aﬂ%e&laﬁ%g Yh Srciet Sbbitebld 1 bk 4 VD
ACG)%?”OhaaCu eln eure am no et (alcanoyle inferieur
)amp chaque R2 est un groupe alkyle inferieur en ClL a C6 ; et
87. Utilisation d'un composé suivant les revendications 1 & 34 dans la préparation d'un médicament
destiné au traitement d'un état choisi entre émése, trouble gastrointestinal, trouble du syst®me nerveux
central, trouble cardio-vasculaire et doulsur ou état dans lequel le récepteur de 5-HTs joue un rdle.
35

— 38. Procédé de production d'un composé de formule |
o]
40 r?
~
( R1 ) ?
P - 1
e (CHy)
(R*),
50 dans laquelle

nalavaleur1,20u3;

palavalewr0,1,20u3;

qgalavaleur0,10ou2;

chaque R' est choisi indépendamment entre un halogéne, un groupe hydroxy, alkoxy inférieur en

56 Ci & Cg (facultativement substitué avec un radical phényle), alkyle inférieur en C1 & Cs, nitro, amino,

amino-carbonyle, (alkyle inférieur en C:1 3 Cg)amino, di(alkyle inférieur en Ci & Cg)amino et (alcanoyle
inférieur en C; & Cg)amino ;

chaque R2 est un groupe alkyle inférieur en Cy & Cg ; et

63
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63* C L N S EP 0 430 190 Bl R3 est choisi entre 5

N CH2) x. NR 4 (a) 10 EP 0 430 190 B1
c x-)b) 15 . (c) N
CGH2) U 20 5N-R (d) 25 00 u,

X, y et z repriisaith@$ibntteous, i ndépendamment, un nonbre entier de 1 A 3; et
R4 et RS representent, inddpendamment, un groupe alkyle en C1 A C7,
cycl oal kyle en Ca a C8, (cycloal kyle en Cs A Cs)-(alkyle en C, ou C2) Qu un
groupe (CH2)tRs dans loquel t a Ia .1 ou 2 ot RG est un groupe

t hi enylse, pyrrolyle ou furyle p Qbagy Htre f Itativenent un ou deux
substituants 30 choisis entre al k en G & CG al koxy en
C A CS, trifluoronethyle ou hal ogeno, ou repr65ente un groupe phényle
portant facultativenent un ou deux stituants choisis entre des radi caux
al koxy en G a C4, trifluorontthylf, fhalogbno, nitro, carboxy, carboxy
est6rifie et alkyle en G a C4 (p { F&YfacultatHV§hent un substituant
hydr oxy, al koxy on C & C4), carboxy; carboxy estérifi6 ou acyl oxy

hydrol ysable in vivo) ; ou d un sel ou d un N oxyde pharnmacouti quenent

acceptabl e de ce 35 conpos4, ou n i sonbre individuol ou d un nel ange
d'isonfyes de co conpose, procét - | conprend une ou plusieurs
des etapes suivantes: (a) mse en ct rdacti V' un conpose de fornulo

11040 R3 45 2 dans laquelle n, p, q, REGHR2 et R3 son tels guo definis
i -dessus, avec un agent de fornylation en presence d' une base forte pour

fogymer un conpose de formule | dans laquelle |le segnent en traits

i NnUBrr agpus est une doubl e |iaison byntgelucti on de | a doubl e |iaison

repr~sent6e par |e segnent en trargpSHzijerronpus e s la formule |I 55

par hydrogenati on pour former un co 4 de fornu | dans laquelle le

segnent on traits interronpus represente deux atones d' hydrogbne, (c)

transformation d' un sel d' un conpose de fornula | en Ie conpose |ibre

corresﬁﬁnderﬂu, 111 lll I 1, 1 ll 11 4 190 BI d
condensat i on d“' |§5 5 '!‘EI%H rou% bra? Al %ﬁ %ila@yléjg,t n;td)aon
i ndi quee ci - (cyc S e &l 03 g? alkyﬂ ?C(?{g 2)l%u u 8:’5 pe ( 2?1%5 &Hﬂs fégu P2 V&l&ll’ QL gl e

X l .0 Rs est un groupe thiényle, pyrrolyle ou furyle portant en outre facultativement un ou deux substituants
o a0 choisis entre un radical alkyle en Ci & Cs, alkoxy en Cy & Cs, trifluorométhyle ou halogéno, ou
représente un groupe phényle portant facultativement un ou deux substituants choisis entre des
radicaux alkoxy en Ci & Cs, trifluorométhyle, halogéno, nitro, carboxy, carboxy estérifié et alkyle en Cs
3 G (portant facultativement un substituant hydroxy, alkoxy en Ci a Cs), carboxy, carboxy estérifié ou
acyloxy hydrolysable in vivo) ; ou d'un sel ou d'un N-oxyde pharmaceutiquement acceptable de ce
; 35 composé, ou d'un isomére individuel ou d'un mélange d'isoméres de ce composé, procédé qui
o comprend une ou plusieurs des étapes suivantes :
(a) mise en contact réactive d'un composé de formule i

Q
40
3
/R
1 NH
CRY,

Ix

CH,),,
(R*)q

50
dans laquelle n, p, q, R' , R? et R? son tels que définis ci-dessus, avec un agent de formylation en
présence d'une base forte pour former un composé de formule | dans laquelle le segment en traits
interrompus est une double liaison,
(b) réduction de la double liaison représentée par le segment en traits interrompus dans la formule |
55 par hydrogénation pour former un composé de formule | dans laquelle le segment en traits
interrompus représente deux atomes d'hydrogéne,
(¢) transformation d'un sel d'un composé de formule | en le composé libre correspondant,

) {0 L




(RI) IXIl: 10 TnCHONn CR2) q is dans laquelle R, R2, n, p,
q et le segment en traits i nterrc')rrpgpoqgh ¢8q1 definitions indiquees ci-
dessus, K ..> (e) transformation d un conpos4 de fornule | en le
sel pharnmaceuti quenment acceptabl e correspon- dant, (f) oxydation d' un
conpos6 de f or nyj e@ndengxdion d'dinodonipésé lde fdNnilx Riladacsoiaquel RS adaddfinittn ircizofeos-aessusted
de 20 f or loest en drpupe partasitlavet urocomgpbsérde foroudy ¥, du conposant R3 en |' am ne
correspondante, (g) reduction d' un substituant nitro RL en un substituant
amno RI ou al kylation ou acylation d un sulgstituant am no RL ou al kyl ati on
d'un substituant hydroxy Rl ou d6sal kyl atiofy d'un_substituant al koxy R ou
debenzyl ati on d' un substituant benzyl B~ ey € conpose correspondant de
formule 1. 25 (h) hydrogenati g positions 3a, 4, 5 et 6 d un
conpose de fornmule XIV O I R ( | aquel | eXRT R2, R3, p et (
ont les definitions donnees ci-dessus, (i) fractionnerent d'un

nmel ange & i soneres ou de di ast 6reoi sonerk ¢dnyy), conpos6 de formule | en un
i sonere individuel ou un diastereoi sonerg, ou bien () conduite de |'une
guel conque des 6tapes (a) a (i) avec déf Emr ps r6actionnels optiquenent
actifs. 39. Proc6d6 suivant |la revendication 38, dans |equel R3 est un
groupe 4% dangd- 186600 IRE W& Q[p? g%t 4 %Fner?t‘eﬁ'tﬁits ikterrompus ont les définitions indiguées ci-
-azabi cycl o 2. 2gedduect - 4- yl e; endo- 9- nbt hyl - 9- azabi cycl o[ 3. 3.1 ] non-3-yl e;
exok 8+ met hyl - 8- pymdsematiod]dunZohpds de Torili€1 én 18 $elPRsHMacbuRTERENE ¥2bptdbR. cdrrdspon-

] non-4-yle. 50 &dnt, EP 0 430190 B1 40. Conpose represente par la fornmule O
5 RL) X ~(f) oxydatiqyp d'URZomposé de formule 1 polir fdrBher le N-oxyde correspondant du composant R® de
CZ)\ﬁ (R2 ) q i sformule Idauéduciing diuh Nevxyrlealu lcomposdng BY enl'ame carreSgonganta, | aval eur O

1, 2 ou 3; q a (ghrédegdtien d'up substitepnt mitro Bheryjure suRstituant antinpoR'sou 4lisytatmeavchemtation td'un
entre un hal ogepwbstituant greieti Bapu piipdation ¢'un splistiivapt hysraxy iRoop dépplkplgtion d'unGubsiituent
(facul t ati venmentkoxyB5ey dahenzyatiop diyp sybsivantipen §1 en le camppoge eorespoagdantcdgrformpyle C,

a Cr, nitro, .ankno, g o o
25 (h) hydrogénation dans les positions 3a, 4, 5 et 6 d'un composé de formule XIV

(8]

3
o =0 N P
(R,
O XIv

35

W _ (rRHq

dans laquelle R', R?, R3, p et q ont les définitions données ci-dessus,

40 (i) fractionnement d'un mélange d'isoméres ou de diastéréoisoméres d'un composé de formule 1 en
un isomére individuel ou un diastéréoisomére, ou bien
(i) conduite de I'une quelconque des étapes (a) & (i) avec des corps réactionnels optiquement actifs.

39. Procédé suivant la revendication 38, dans lequel R est un groupe
4 1-azabicyclo[2.2.2]oct-3-yle ; '
1-azabicyclo[2.2.2]oct-4-yle ;
endo-g-méthyl-8-azabicycio[3.3.1Inon-3-yle ;
exo-8-méthyl-8-azabicyclo[3.2.1]oct-3-yle ; ou
endo-1-azabicyclo[3.3.1]non-4-yle.
50
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anmi nocar bonyl e, (al kyle inférieur en C, a Cg)am no, di(alkyle inferieur en
C, a Cs)amno et (al canoyle inf 62%@5%@ dB12 Cs)am no; chaque R2 est un
groupe al kyle inferieur en C, & Co; et est choisi entre 25 CRH2) R4

(&) 30 35 : 4(b 40

C~ O CQdR2)Xompddd reprsbtms(faHa@émilél) 50 u, x, y et z repr~sentent tous,

i ndependamment, un nonbre entier de 1 b 3; et R4 et RS repr~sentent,

i ndependanment, un groupe al kyle en Cl g C7, cycloalkyle en C3 a C2,
(cycloal kyle en C3 a Cg)-(al kyle en C, gqu C2) ou un groupe (CH2)tRs dans

| equel st a la valeur 1 ou 2 et 55 ast,oun groupe thienyle, pyrrolyle
ou furyle portant en outre fnagjl ¢nen®iun ou deux substituants choisis
entre des radi caux al kyl e & P | koxy en C, a © trifluorontthyle
ou hal ogeno, ou represente un groupéd enyl e portant facultativenent un ou
deux substituants choisis entre des ¥agicggyix al koxy en C, a C,
trifludtonethyle, halogeno, nitro, carboxy, carboxy esterifie et alkyle en
C, 66 111483 111111 11111 11111111 EP 0 430 190
Bl a C4 (portant facultativenment un substituant hydroxy, alkoxy en C, A 4,
carboxy, carboxy esterifi6 ou acyl oxy hydrol ysable in vivo); ou un isonbre
i ndi vi guol Q,gsqghugqpel ange d'isonbres de ce conpose, ou un sel de co conpose.
5 Revendl cat?pg;;,vggwté&,ssﬁt ats contractants sulvants ES, GR 1. Proc6d6 de
praoduction d' up, OEBGDG1,@uBernule | 0 10 15 CCH2) v KY

C 92) 20 dgbw aR&We! be2| € segnent en traits interronpus reprdsente une
doubl e |i ai soncHagw@R'teat thoiei; indépéndhramant biiiisrun lhalogéne,LuinJadiqal bydtoay, abeunférpyr eh, 2
ou 3, @oa | a,eatetuculsivetnentsulistitu® Bvec un radical phérayiph @lkiRb infésieur ©h Gh i Cs, nitro, amino,

i nd6pendanmentinoeantionge,(atkylé infénigts ree ,C1 inCeamingp di(alirylel indddigur en |Gy dixSe Janirfogrt i(@iggrovien C,
& C6 (facul tistérieweamghtd cglabivei t u6 avec un radi cal phényle), alkyle inferieur
en G a Cr, ni thegue st grosps eyladnigriewppiGe 2 GeaPkyl e inferieur en G a

Ce) ami no, di (aRkssteholsifin®i eur en C1 a O )amino at (al canoyle inferieur on
C & C&am no; chaque R2 est un groupe alkyle inferieur en C, & C; et

o a0
N
!/
(CHzdy (b)
' 35
-/
“ —{j—\ Ced
' N_CCHZD u
45
N-R>
(CH,),

(d)

50
oll :

u, X, y et z représentent tous, indépendamment, un nombre entier de 1 a3;et
R* et RS représentent, indépendamment, un groupe alkyle en Ci & Cz, cycloalkyle en Cs & Cs,
(cycloalkyle en Cs & Cs)-(alkyle en C; ou C2) ou un groupe (CHz2)Rs dans lequel t a la valeur 1 ou 2 et

55 Rs est un groupe thiényle, pyrrolyle ou furyle portant en outre facultativement un ou deux substituants
choisis entre des radicaux alkyle en Cy & Cs, alkoxy en Ci & Cs, trifluorométhyle ou halogéno, ou
représente un groupe phényle portant facultativement un ou deux substituants choisis entre des
radicaux alkoxy en Ci 3 Cs, triflucrométhyle, halogéno, nitro, carboxy, carboxy estérifié et alkyle en Ci
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30 R3 est choisi entre CrH 35

N~ R 4R (a) CIH2 EP 0430190 8% (b) 40 CC) 45 ))N R so
(2) (Cd) oOu, x, y et z representent tous, ind6épendanment,
un- nonbre entier de 1 3; et 55 R4 et RS repr 65entent

i ndependanmeri G. (portagt facujiativantel/ dncsubsiitu@it hgdr3Y, alloyceroil X 94 @arbaxy (GATbRYCRIErifié ou
(cycl oal kyl e aeyloCBy®olSBdle fnadviRlil e en C, ou C2) ou un groupe (CH2)tRe dans
lequel t a | auwalsembre indiyidued owen Mlange d'isompres Ao €OPRASE Ry Pesel fR 58 IMPPss- oy
furyle portant en outre facultativenent un ou deux substituants choisis:
entre urf rBGYe@QPatHH“R?P'é' lesEtals cqnirgetaniy Wytseﬁs-(ﬁ & Ce, trifluorondthyle ou
hal ogeno 11111171 12112171 121121 211211 111111
* C l\/‘f'°°é$e de p’°d”°t'°E9”E)°°4‘?§’69él‘!?d°’§i' fepresente un groupe phdnyl e

port ant facultatlverrent un ou deux substituants choisis entre des radi caux
al koxy en C, A C4, trifluoromethyle, halo@eno, nitro, carboxy, carboxy
est6rifi’® et al kyle en C, a C4 (portant fHcultgeivement un substituant
hydroxy, al koxy en C, & C4), car boxy 7 ¢y est6rifi6 ou acyl oxy

hydrol ysable in vivo) ; ou d(@n)s upJN-oxyde phar maceut i quement
acceptable de ce 5 conpos6 ; ou Y sonbre indivieduel ou d' un

n6l ange ,¢' i soneres de ce conpos6, prodgdel qui conprend une ou plusieurs des
6t apes suivantes: (a) mise en contact fed@dwe d' un conpos de fornmule 11 0
R3\C/RI ) P R3 (r%», | IHCH) n CR2 20 dans laquelle
n, p, g0 Rl , R2 et R3 son tels que definis ci-dessus, avec un agent de
fo&yl ation en presence d' une base forte pour forner un conpose de fornule
| dans laquel dags laguetiegnent en traits interronmpus est une double |iaison,
(b) r6duction dée segment erbiraits [nfegrprarus repeiseniasng danbledigison faculdiyient en traits

i nt erronpus dan® 3lxvaeys hglod 3 25 par hydrogenati on pour former un
conpose de forrrmaéava'qaa?\é ?%ﬂﬁjel le le segrrent en tral ts |nterrorrpus

repr 6sent e deux 9

I r t) ]%
conmpose ¥e for n.gpa@u |cg ﬁ cgm i 3) e‘gg% %ghén %%£f22?e Eﬁj}o alk m {aeur en
d_ un conpose ?ar nyI é?l ] ég . neurtegi% ave lk IQ |n gdr gh * g:?:nL{Heb %@ﬁanoy{ ?

-dessus et g‘;s

ur e
30 0 . NH chaque R"’ est un groupe alkyle inférieur en C1 & Cs ; et
W 30 R3 est choisi entre
S 35
\ :
N
/
ey, (b)
40
(ed
45 N — CHZ) u
: N- R
50 2z (4
ol

u, X, y et z représentent tous, indépendamment, un nombre entier de 12 3 ; et
665 R* et R représentent, indépendamment, un groupe alkyle en Ci & Cy, cycloalkyle en Cs & Cs,
(cycloalkyle en Cs & Cs)-(alkyle en C; ou C2) ou un groupe (CHz2)Rs dans lequel t a la valeur 1 ou 2 et
Rs est un groupe thiényle, pyrrolyle ou furyle portant en outre facultativement un ou deux substituants
choisis entre un radical alkyle en Ci 2 Cs, alkoxy en Cy & G, trifluorométhyle ou halogéno, ou

i} A ) DO
* C L L} S *



36 | 1)@ jNXX 7CCH2)n 40
(R2)q dans laquelle R, R2, n, p, gp ¢chzgd RoFIENt en traits interronpus ont
|l es d~finitions indiquees ci- dessus, 45 (e) transformation d'un
conpose da fornule | en | aesel pharnmaceuti quenent acceptabl e correspon-
dant, (f) oxyrtéseiterundgrenpe ciéryiss pattantf fecuitalivenent pwp dews Rubstitiagts \ehoisiy chetre des
cor r espondarrediesux g ers ink CRriflderoméhuiag haiegéno, oitro. carbixy:t datbaxycbsigrifiénet aligleien G
conposant R#® En(ppﬂaahm'éatwmqnb@pwhﬁymtéydr$ X)) alhowtRncEri 2P M Fatbarys eaoKy esipeig ou
nitro R en agioyyudrolveatiarit viveti: iy dun sgl ouy W\é“‘&fﬁdsr?hﬁmacéﬁ‘iﬂP%{?q"bFF@‘ih'? ggce
subst i ttant KPS RPY B é?P /P drdivigiie! pu, ghuns mglange 1 fsameres Agr §xPMROsEo grocéde qui
desal kyl at i dif™ ‘el}‘h”“gl?B§ ! 'S408 e1apessUantss i oy de benzyl ation d ' un
substituant bEARP BLY Ve EunS8MPEE Se PEPY pondant de formule 1. 55 68
1 (rrrrg 111111 1! 11 EP 0 430 190 B1 (h) hydrogenation dans |es
positigps 3a, 4, 5 et 6 d un conpose de f@rmule XIVO P ~ Ixiv 10 ( Ro)qg
dans | aquelle Rl R2 R3, petq ont Ies jdf i geti ons donndes ci-dessus, 15
de di asterdoi sonbres d' un
conpose de fornule | en un i 6By i duol' ou d'un d| ast ~r 6oi sonbre, ou
bien K--' 0) conduite de grieNquel conque des Tht apes (a) a (i)

i i \{; dctifs. 2. Procdd6 suivant |a
revendi cation 1, dans |oquel 20 OC¥)lna valour O, 1 ou 2; nala
valeur 1 ou 2; q est egal a 0; R un hal ogbne, un groupe al koxy
inferieur en C1 a Cs ou am no; et 5| conprend 25 R4 ot R5,
chagyn d' eux est un groupe alkyle inferieur en G a CS. 3. Proc6d4 suivant
| a reveddi cation 2, dans loquel n est 4gal a 1. 4. Proced6 suivant |la
revendi cat i on 98s lepaple 1) éq‘l:é"i' ? eldP senyials ade gefinis gi-dossypraMIc UBrpORN! dp fogmylation en
‘interronmpus 3@esence F’é‘ kase fore p&ﬁé""ﬂﬂdﬁl"@ml’qséf‘% f?ﬂ“‘éﬁt | d:,aps 'R%'e%'ﬁﬁ?@??ﬂt mAras

é'a' 5. Pro : evendi ca i on

Rs, chacun d' o d

: 5’ é"ﬁ?’é’eﬁ 'it ks At E‘p'? R for
2 O o Sf”% . ethd T p°s§ﬁ°§ oo ﬁ&%ﬂﬁgj?q"g T P @";‘% |
] non- 3- yI €, Ké)traﬁfrmatlon ;ﬁ? co db)zﬁ'mlﬁe F‘&F}QL gi‘q{b%c% lng rFt 3- yl e,

exo- 8- mdt hyl a/ﬁseqans%ua.e dé%f% eQ:[ d°bss°l:sjet

I non-4-yle. Jréupé B&it ntsé%é/@’mom béss a6 Yo Rt 1 on 5, dans oque
pr &par gpun conpos4 dans | equel R3 est |e groupe 1-

0

5 NH
. . 1
(N (RDp o

v XIIX

(CHyY)
" - | (R

dans laquelle R', R2, n, p, q et lo segment en traits interrompus ont les définitions indiquées ci-
dessus,
45 (e) transformation d'un composé de formule | en le sel pharmaceutiquement acceptable correspon-
dant,
(f) oxydation d'un composé de formule | pour former le N-oxyde correspondant du composant R® de
formule 1, ou réduction d'un N-oxyde du composant R3 en I'amine correspondante,
{g) réduction d'un substituant nitro R' en un substituant amino R' ou alkylation ou acylation d'un
50 substituant amino R' ou alkylation d'un substituant hydroxy R' ou désalkylation d'un substituant
alkoxy R' ou débenzylation d'un substituant benzyloxy R' en le composé correspondant de formule
l,

55

§ R O O A
* ¢ L M H *



azabicycl o[ 2.2.2]oct-3-yle, a savoir la

2- (1-azabicyclo[ 2. 2. 2] oct - 3-yl ) - 1, Zph B3d fBo'E¥hydr ocycl opent [ de] -

i soqui noleine-1 -one. 7. Proc6d6 suivant |a revendication 6, dans |equel on

prepare |l e chlorhydrate de 2-(1-azabicyclo[2.2.2]oct- 45

3-yl)-1, 2, 4, 5- 9 hyddpéoatiocyns bp poxtiafsha) 4, § @08 id" orodosipesé-dé formvieXIV8. Pr oc6d6

suivant | a revendication 6, dans | equel on pr6pare |e chlorhydrate de

(8)-2-(1-azabicyclo- [2.2.2]oct-3-yl)-1 o '

,2,4,5-tdtrahydrocyc|openta[de]isoquinoldi|e-

| a revenslication 5, dans |oquel on prepare s

groupe 8- nbthyl - 8-azabi cycl o[ 3,2: 1 :

2- (8- nBt hyl - 8- azabi cycl o[ 3. 2. KR def- &

dro-cycl opent [ de] i soqui nol di ne-1 -one.

9, dans | equel on prdpare un conpose dd equel R3 est |e groupe 55

ondo- 8- M8t hyl - 8- azabi cycl o[ 3. 2.1 ]oct-34yle, & savoir la

2- (endo- 8- nbt hyl - 8-azabi cyclo[3.2.1 ]-Ec?23-yl1)- 1

, 2,4,5-t6trahydrocycl opent [ de] i soqui nol 6i ne-1 -one. 11. Proc6d6 suivant |a

revendi cation Zy,,dighisid ROREke, P ofipént R Béfinitlond dorh8es ci-adsbis0 430 190 Bi 12. '

Proc6de gui vantg kbR deR msRRhe lisondas Su Lé diadrédomsies Egmboniboss, del formbleg BNt

en traits interyQsmmde ifdhitiue 98 BLUR diksisdibomére Sulbisai son et si R3 comprend R4 et

R5,\_chacun d' euy cefiliteltid I'Giejupicontil dey ktapes 153 A (iPivec Badorpsi iéactinbnels @ptiquement actifs.

revendi cation 12, dans |equel R3 repr6sente un groupe: 5

1- gé‘z/ibi cycl[ Bro2éd2 saeht 13 reyénglicatibn 1,aresegupic| o 2. 2. 2] oct - 4-yl e;

endo* 9- met hyl - 9-pezlalaley 8.l10fu2.:3. 1 | non- 3-yl e: '

endo- 8- n6t hyl - 8-neerlaldlewytPof 3. 2. 1 Joct-3-yl e; exo-8-nethyl -8azobicyclo[3.2.1

Joct-3-yle ; oua®Btégalda0: endo-1 -azabicyclo[3.3.1 %non-4-y|e. 14. Procedd

sui vant | a reverfiliegtanihgpoene un grappe a!k@tyu'é?r'ew"dlf 5% A% ¢ onposa dans | equel

R3 est le groupé“ﬂfﬁfgn%ﬂﬂlclo 2;2.2%$ct-4- | e, 3 voir la

2- (1- azafi cycl o[F¥.ebRochactn geu est up gpuee Pé’l%&ﬂﬂ]%&)- benz[ de] -

i soqui nol 6i pe-1 -gne. 15 15. Prog¢6d6 sui vant .l evendi cation 13, dans

| equel on pt eﬁéﬂc%“%&H'V‘in'ﬁﬁ°a’§'E'°a‘5’H§' agsql% el "—'fftt% af%‘ f'e gr oupe

exo- 8- nbt hy+ . %o%é@béu‘%‘éﬁllé)[' erE ;;1?9 ditisYibdtel f‘ests&%\éloi o, leBsegment en traits interrompus

2- (£x0- 8 et hyl - Ga I i3 Qorhprand¥R* Jet R 5 @ftruﬁbb nétnyle..

H (B\é“ﬁz[ dg{ieso)éi ol el ng-g')lﬁj-lgn% 50 %?r Igr ogggéc?ﬁﬁvgerﬁ( | a reegﬁendi cyati on

13, dans | ogugloctud ivsnPialréertitalion BRAI0dHARuel RCtEREsMS ueGbugdee gr oupe

endo- 8- met hyl - 8- aZakéyekRlo@lodt-3yid] oct-3-yl e, a savoir |a

2- (endo- 8- nbt hyl +-Zasi@iel2@Picdde 2. 1] oct-3-yl)- 2,4,5,6-t6trahydro-1

H benz[ dgj i soqui énab-Bimdtayld-azabigclo[d.3.1ndtBPed6 sui vant | a revendication 13,

dans_/ equel on pénapaméthyrs-azaiyde[.2.dlactS-leaquel R3 est | e groupe 25

1- azabi cycl o[ 2. 2ex@jeawithyB8-3zaticyclal324d ipot-¥-yl¢ :ou

2- ( 1- azabi cycl o[ ¢hdé-1-23abicycldB-3/1onAyle. 5 6-t et r ahydr o- 1H benz[ de] -

i soqui nol eine-1 -one. 18. Proc6d6 suivant |a revendication 17, dans |equel

on prepare Be Redsbads sypvant Meweeﬁi«;@an-ﬁz_d@ileaﬂm ?!9‘??[%2’?’2902 dans lequel R est le groupe 1-

oct - 3-yl) - 2, 4, 2zabisyeilp 2 ARG B FEVBIE (13 [2HE PRRIGHRRIA Aot Pl 124 Bfplrahydigevpigpentidel-

Proc6de sui vari®oayisplqingdeiigti cati on 17, dans | equel on prépare |a

(S)-2-(1-azabicyclol 2.2 2]oct.- 3- - 4.5 6-fe I O- P )

bena{ dof SodfkAef i reBieiely ey Sy ol BRI B 2 gsmprtr

suivant 14 reveldiatron” rad dans odhe on prepare la (R-2-(1

B a_Zab icycl OE.Z'Igo&%J!é)QJi\iaﬁl'ergv'endication 6, dans lequel on prépare le chlorhydrate de (S)-2-(1-azabicyclo-
[2.2.2]oct-3-yl)-1,2,4,5-tétrahydrocyclopentaldelisoquinoléine-1-one.

1-%|ge. so 9. Proc6d6 suivant
~£onpose dans loquel R3 est le
, & savoir la

, 4, 5-t6tr&hY-

Proc6d6 suivant | a revendication

50 9. Procédé suivant la revendication 5, dans lequel on prépare un composé dans lequel R® est le groupe 8-
méthyl-8-azabicyclo[3.2.1]oct-3-yle, & savoir la 2-(8-méthyl-8-azabicyclof3.2.1}-oct-3-yl)-1,2,4,5-tétrahy-
dro-cyclopent[deJisoquinoléine-1-one.

10. Procédé suivant la revendication 9, dans lequel on prépare un composé dans lequel R® est le groupe
55 endo-8-méthyl-8-azabicyclo[3.2.1]oct-3-yle, & savoir la 2-(endo-8-méthyl-8-azabicyclof3.2.1}-oct-3-yl)-
1,2,4,5-tétrahydrocyclopent[deJisoquinoléine-1-one.

11. Procédé suivant la revendication 2, dans lequel n est égal & 2.

69
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35 2,4,5,6-tetrahydro-1 H benz[ de] [ soqui nol 6i ne-1 -one. 21. Proc6d6
suivant |a revendication 13, dansgpb@d4glig9B1Pr6pare un conpos6 dans | equel
R3 est | e groupe endo-9-ndt hyl - 9- azabl cy ?Oj 3. 3. 1] non-3-yle, & savoir la

2- { endo- 9- nBt hyl - 9-azabi cycl o[ 3. 3. 1] non-3-yl)- 2,4,5,6-tetrahydro-1

H- benz[ dejd. esgedénsuventNe rebendizaion 14,0da82 leqb pcesti dgas ai ozamsegh\antremvtaitdintaabmm 13,
dans | equel reprispitepr@rdeutiEliatang 6iFG camprend Récat BY, chi@uredéux jest ug igouppeméiimtio - 1
-azabicycl o[ 3.3. 1] non-4-yle, & savoir la 2-(endo-1

- azabi cyci®[PRac8délsuivant latevpidicaion 251a6s Ip@ek Rifigatisente un gepuse nz[ de] i soqui nol 6i ne- 1
-one. 45 23. Pt-egbicksiol2laskdvié a revendi cation 2, dans |lequel p est egal &
0, | e segnent tprabiexgiof22.2last-4Y® onpus repr6sent e deux atomes d' hydr ogene et
si R3 conprendefﬂﬂf"'élefhv&?‘azétr'@(é'?lﬁ361“%’11§(V'%5t un groupe nethyle. 24. Proc6de
suivant |a rev@ﬁ'ﬂ'ﬁ'@&f V°'Ei§ﬁ§]°1’t'g’ R3 represente un groupe: 50

1 -azabi cycl o[?‘° az?b' clol3.24 loctBuig i Yy ¢l o[ 2. 2. 2] oct - 4-yl e;

endo- 9-%ret hyl - 91987 E?Y/‘iﬁ o349 on- 3-yl e:

endo- 8- ”ﬁw ylirggd U%%tfj/ §at 113 1191 tI e‘lXJ\ Brépar n composé dans lequel R® est le groupe
exo- 8- met hyl a%abncy&l&tz oct-4-y|)-24sefié1ﬂﬁydﬂo-1|-| -benz|de]-

- azabi cycl of; i e_ roced6 Suivant- | a revendi cation 24, dans
I equel p est’ ga a 1. , EP 0 430 190 Bi 26. Proc6de

sui vant | gg, rlﬂ&c@@@éuﬁ@ﬁt'l@@v&&caﬂ@tﬁﬂﬁ dilrﬁ(i&hﬁél oﬁ' pRpire Gt)@mpBséZdansiéqueitsa3EE Groupe

suiyant | a reyendingaddzadicydfis.24RASyies 0dlEbaveiN BT S ERs-8 miéihylBangbseo[siarsctidgiuel

R3 est | e graugestangdomHeazidefssqubholéhecbne3-yl e, a savoir |la
(1-azabicyclo[2.2.2]oct-3-yl)-2, 3, 34, 4,5, 6- hexahydro- 1H benz- 5

[ dé]Y S @ U i610frbdé e sulvadtriereveandicadian 13, darisilepel S0 prépze e campoSaBns BY8) Rt Ig grpupe

chl or hydr at eand@8méRylccaeahityeiol8.2.Hlnet-3ivie, rae savpitlilac 2t¢nder8-methyBrazabicyejeldP-1lactdy)-

6gal a 3; p a4$.eévaiyerontH@enzltelisgaunoléine1-one. q est dgal & 0; Rl est un

hal ogene, un groupe al koxy inferieur en C AGCs ou am et s R3 conpr end
R4 st R5, 1&hRrewdé srivapiie icafigh 1% das | SreRpTR 1‘&0'“3‘??2 gans.laguel, ?‘eé“’% i s
29. Prede Lerbiansol2Rlockdnft savolr dh2 ‘Baza Rel2RBRerdry I Ao etalygro-1-ppnel

segment en t iFogHineeinest-eer onpus represente une doubl e |iaison, et si
compr end a?%) Eg varh't ﬁ\genﬁlélalg% ﬁz[ sllle ror? HQE rmtcmﬂjr% de?ao(S)-éD (1 QQa%ﬂ%o‘{é’é é‘]ant

| a revendi
- azabi cycl o £+ VBT3P so&ﬁ OI#& % i cycl o[ 2. 2. 2] oct - 4-yl e;

snd67 9- m.'t tro% @Zsﬁpéng{é: egin’érc’a)hoﬂ- ]7n9491s eled(lbleon prépare la (S)-2-(1-azabicyclo[2.2.2]oct-3-yl)-

endo- 8- net dlov H bg zﬁb}?so&uu]oﬁﬁ%‘l%hé/ 408 forme de la base libre.

exo- 8- mdt hyl - 8 azabicyclo[3.2.1]oct-3-yle ; ou endo-1 -azabicyclo[3.3.1

1 non-4-yl &g, Pcédé suivant la revendication 17, dans lequel on prépare la (R)-2-(1-azabicyclo[2.2.2Joct-3-yl)-
U 35 2,4,5,6-tétrahydro-1H-benz[dsJisoquinoléine-1-one.

21. Procédé suivant la revendication 13, dans lequel on prépare un composé dans lequel R® est le groupe
endo-9-méthyl-9-azabicyclo[3.3.1]non-3-yle, & savoir la 2-(endo-9-méthyl-9-azabicyclo[3.3.1]non-3-yl)-
2.4,5,6-tétrahydro-1H-benz[delisoquinoléine-1-one.

22. Procédé suivant la revendication 13, dans lequel on prépare un composé dans lequel R® est le groupe
endo-1-azabicyclo[3.3.1]non-4-yle, & savoir la 2-(endo-1-azabicyclo[3.3.1]non-4-y1)-2,4,5,6-tétrahydro-
1H-benz[delisoquinoléine-1-one.

45 23. Procédé suivant la revendication 2, dans lequel p est égal & 0, le segment en traits interrompus
représente deux atomes d'hydrogéne et si R® comprend R* et R°, chacun d'eux est un groupe
méthyle.

24. Procédé suivant la revendication 23, dans lequel R® représente un groupe :
50 1-azabicyclo[2.2.2]Joct-3-yle ; :
1-azabicyclo[2.2.2]oct-4-ylo ;
endo-9-méthyl-9-azabicyclo[3.3.1]non-3-yle ;
endo-8-méthyl-8-azabicyclo[3.2.1]oct-3-yls ;
exo-8-méthyl-8-azabicyclo[3.2.1]oct-3-yle ; ou
55 endo-1-azabicyclo[3.3.1]non-4-yle.

25. Procédé suivant la revendication 24, dans lequel n est égal a 1.
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31. Proc6de suivant | a revendication 30, dans | equel on pr6pare un conpose
dans | equel R3 est |e groupe 1 -aza@g)ﬁq ggozag. 2] oct - 3-yl e, a savoir
| a (RS)-2-(1 -azabicyclo[2.2.2]oct-3-yl)-1,2,4,5,6,7- '

hexahydr ocycl ohspt [ de]i soqui nol ei ne-1 -one. 30 32. Proc6d6 suivant |a

r evendi cat i26/Prbcédé Bsivahtas|teedndiodtionN 24 pans toglied n bst@gatde. d' un conpose dans | equel
p alavaleur 0, 1 ou 2; g est 4gal a 0; Rl est un hal ogbne, un radi cal

al koxy i nf i Brocédé ui@it la re@8hdigation 26, rvens lequelgin pr&pare emgderanesé G4Bs lequel R® est lb4yroups
R5, chacun d' tasebicysisi2.22lect-2vierd savoiu [ae2-Giakepicycidl3:3-Bodt-3-uii-2.8.8.4%.6-kexahydro-3 §-benz-
Proc~dd sui valselisoguinoéipe-iradie: an panisulippsondrgmare| (3§ Es) epsoashiortiysiate. A 0, et si R3
conprend R4 et R5, chacun d'eux est un groupe nethyle. 40 34. Proc6d6

sui vant | a 3Belerkef cuitendn resendicalighd deesde®! n est egal A 2 et R3 est un groupe
"1- azabi cycl of 2. 2 es}¢gal33 L 3-yle. 35. Proced6 de production d' un conpose
repr6esent par Izag'%”rﬁ';hg'équz%

P CR)P HN R est un hal érl'n? un groupe alkox iféraetljreg% ?@)ugm& R2) q 55 dans

aquell e n nal a\]/:?éfi&{m%ﬂ FerraVatear , 1, 2480 ?3, 71

| 1111111 111111, * e * EP 0 430 190
Bi qalavaleur 0, 1 %u 2, é@é%éenlaﬁlfgé%’ e?ﬁyclﬁ@f"eimlr\\éé%cﬁgn ament entre un
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entTg 1020 1-azabicycio[2.2.2]oct-4-ylé ; ( ) 4 (a)
< ~~~~ endo-9-méthyl-9gzdkiicydlio[3.3.1]non-3-yle ; / b)
20 (c) N ~CH2ndgy8-méthyli8-apabicgeip[3.2.1]Joct-3-yle ; (

( d) ex0-8-méthyl-8-azabicyclo[3.2.1]oct-3-yle ; ou

endo-1-azabicyclo[3.3.1Inon-4-yle.
25
31. Procédé suivant la revendication 30, dans lequel on prépare un composé dans lequel R® est le groupse
1-azabicyclof2.2.2]oct-3-yle, a savoir la (RS)-2-(1-azabicyclo[2.2.2]oct-3-y1)-1,2,4,5,6,7-
hexahydrocyclohept[delisoquinoléine-1-one.
Ly 30 32. Procédé suivant la revendication 1 dans lequel on prépare le N-oxyde d'un composé dans lequel
palavaleur0,10u2;
gestégald0;
R! est un halogé&ne, un radical alkoxy inférieur en Cy & Gs ou amino ;
et si R? comprend
35 R* et R5, chacun d'eux représente un groupe alkyle inférieur en C; 2 Cs.

33. Procédé suivant la revendication 32, dans lequel p est égal & 0, et si R® comprend R* et R®, chacun
d'eux est un groupe méthyle.

40 34. Procédé suivant la revendication 33, dans lequel n est égal & 2 et R3 est un groupe 1-azabicyclo[2.2.2]-
oct-3-yle.
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oOu, x, y et z representent tous, indépendamment, un nonbre entier de 1 a
3; et sb R4 et R5 repr6se ' pendamrent, un groupe al kyle en
Cl & C7, cycloalkyle en Ca a C8, E?anm1baiﬁ(cycloalkyle en C3 a
Ca)-(alkyle en G ou C2) ou un groupe (CH2)tRN dans loquel t a la valeur 1
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nitro, car boxyc';aﬁ'%fr%ﬁ_%y“"é?ﬂﬁq'Wleﬂ‘f‘i!'ﬁurz?f‘lgyP&*‘éﬂt Cl a C4 - (facultativenent
substitu6 par Bﬁ”?ﬂﬁFEﬁFehydroxy, al koxy en C, a C4, carboxy, carboxy
esterifi6 ou acyl oxy hydrolysable in vivo); ou d un isonbre individual ou
d'un nel ange d'isonbres de ce conpgse 'un sel de ce conpose, proced6
qui corprend la r6action d' un osewdsy fReMule 1111_45 0 50
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u, X, y et z représentent tous, indépendamment, un nombre entier de 1 a2 3 ; et :

_, 35 R* et R® représentent, indépendamment, un groupe alkyle en Ci & C7, cycloalkyle en Cs & Cs,
L {cycloalkyle en Cs & Cs)-(alkyle en C1 ou Cz) ou un groupe (CH2Rs dans lequel t a la valeur 1 ou 2 et

Rs est un groupe thiényle, pyrrolyle ou furyle portant en outre facultativement un ou deux substituants
choisis entre un radical alkyle en C; & Cs, alkoxy en Ci & Cg, trifluorométhyle ou halogéno, ou -
représente un groupe phényle portant facultativement un ou deux substituants choisis entre un radical
40 alkoxy en Ci & C,, trifluorométhyle, halogéno, nitro, carboxy, carboxy estérifié et alkyle en C1 & G, -
(facultativement substitué par un radical hydroxy, alkoxy en Ci & C¢, carboxy, carboxy estérifié ou
acyloxy hydrolysable in vivo) ;
ou d'un isomére individuel ou d'un mélange d'isoméres de ce composé ou d'un sel de ce composé,
procédé qui comprend la réaction d'un composé de formule I
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dans laquelle _
X représente OH, OR (R = alkyle) ou un halogéne ; et
n, p, g, R et R? sont tels que définis ci-dessus,

avec une amine de formule R3NH2, dans laquelle R® est tel que défini ci-dessus.
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