100- 5819/ 1 CARBOCYCLI C OR HETEROCYCLI C CARBOXYLI C ACI D PI PERI DYL ESTER Al
AM DE DERI VATI VES"THi s invention relates to carbocyclic and heterocyclic
carboxylic acid piperidyl ester and am de derivatives. The present
Fnvention in one aspect provides a bicyclic heterocyclic carboxyllc acid
al kyl ene bridged piperidyl ester or amde, with the provisg} Lhéﬁ a)$|n any
bicyclic heterocyclic carboxylic acid ari de the bi cyclic heterocyc1e does
not ®sehtain two oxygen atons, and b) any bicyclic heterocyclic carboxylic
acid ester has an al kyl ene brldge containing a mnimmof 3 carbon atons,
attached to two piperidyl ring carbon atons, and salts thereof, e.g. acid
addition salts and quaternary ammonium salts, e.g. on the piperidyl
nitrogen atom All these conpounds and salts together with conpounds of

formula I, and ﬁfthgﬁéﬁ?[?@fakdﬁéTtthﬁc e 102 P IBVER IDaLeiEsaiERer ref erred
to as conpounds € substrtuted where
desired. In onepgr@yRTPfE§ONPOUNds the acid nucleus conveniently contains

one ring heteroatom—Conveniently the al kyl ene bridge has a m ni nrum of 3
carbon atons when

This invention relates to benzoic acid piperidyl ester
derivatives, including analgues of benzoic acid, e.g.
polycarbocyclic and heterocyclic carboxylic acids.

The present invention provides a di-carbocylic or
heterocyclic carboxylic acid alkylene bridged piperidyl
ester or amide, with the provisos that :

-a) any monocyclic heterocycle carboxylic acid amide or
ester the hetercycle of which is a six membered
" ring containing ring nitrogen atoms or a cyclic
heterocyclic carboxylic acid amide the heterocycle
of which contains two oxygen atoms, has an alkylene
bﬁidge between the piperidyl nitrogen atom and a
J ring carbon atom
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the conpound is an amde. Alternatively the bridge is attacg dto the
piperidyl nitrogen atom This is the replacement sheet DateDT 2 5 JUN 1990
'100-5819/1 In another aspect the present invention

prOV|des a conpound of formula I A-CO B-D | wherein Ais a
group of fornula Il [err] wherein the free valence is attached to either
fused ring, X is ferr], -O or -S, - and R2 independently are ,
hydr ogen, hal ogen, al kyl [err], [err]al koxy, hydroxy, an no, o

[err]al kylami no, di[err]- alkylamno, nmercapto or [err]alkylthio, and R3
I's hydrogen or [err]alkyl, B is -0- or NH, D is a group of formula IV,

b) monocyc]ic-thienoy1 and naphthoyl 8-aza-bicyclo[3.2.1]-
oct-3-yl esters are excluded,

and salts thereof, e.g. acid addition salts and
quaternary ammonium salts, e.g. on the piperidyl
nitrogen atom. A1l these compounds and salts are
hereinafter referred to as'compounds of the invention.

The compounds. may be substituted where desired. In one
group of compounds the acid nucleus is di-carbocyclic.

In another group of compounds the acid nucleus is hetero-
cyclic, preferably bicyclic and conveniently containing
one ring heteroatom. Conveniently the alkylene bridge has
a minimum of 3 carbon atoms. Alternatively the bridge

is attached to the piperidyl nitrogen atom.

Also the present invention provides a compound of formula 1
A-C0-B-D I

wherein A is a group of formula II \\;}
N4~ |
| 11
Ry -+-Rz
P X~

wherein the free valence is attached to either fused ring,
X is -CHZ-, -NR3-, -0-, or -S-,
R; and R, independently are hydrogen, halogen, aMgNt-¢)
(C1_4)a1koxy, hydroxy, amino, (C1_4)a1ky1am1no,
di(CT_4)a1ky1amino, mercapto or (C]_4)a1ky1thio,

and R3 is hydrogen, (C1_4)a1ky1, (63_5)a1keny1,any1,
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Ferr] whereinn .- ' is 2,3 or 4 [err] i s hydrogen, :ﬁg
[err]al kyl, [err]alkenyl; or arakyl- This is the replacenent sheet Date:
JUN 1998 - 3- 100-5819/1 or a group of formula V as wel
&s acid.addition salts and quaternary anmmoni um salts thereof. Any al kyl

noi ety preferably is methyl, ethyl or propyl. Al koxy is preferably nethoxy
or ethoxy. Aralkyl is conveniently aryl-3kerr]- alkyl. Al kenyl is preferably
allyh_or nethallyl. Any aryl noiety is preferably unsubstituted phenyl or
phenyl nono- or poly-substituted by [err]al kyl, e.g. nethyl, hal ogen, e.g.
fluorine, hydroxy, or [err]al koxy, e.g. nmethoxy. Preferably any substituted
aryl group is nono-substituted. Aralkyl is conveniently benzyl. Hal ogen is
fluorine, chlorine, brom ne or iodine.

or aralkyl,

B is =-0- or =-NH-,

D is a group of formula IV -

)
A~ ()R
wherein n is 2,3 or 4,
Rg is hydrogen, (C1.7)alkyl, (C3.5)alkenyl, or
aralkyl,
" 15 or a group of formula V
o ’ N
k_/:/ /

(CHa), v
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In the group of forrmula I, the carbonyl side chain may be pgtached to the
ring carbon atomin positions 2,3,4,5,6 or 7 of the nucleusY'but preferably
in position 4 and 5. Most preferably the carbonyl group is attached to the
ring containing X especially in position 3. Preferably Ais indole. Rl.is
attached to the ring carbon atomin position 4,5,6 or 7 of the nucl eus,
preferably position 5 and R2 is attached to the ring carbon atomin :
position 2 or 3 of the nucleus. Tautonmers are al so covered by fornula I
e.g. when R2 is hydroxy or nercapto in the 2 position. Conveniently nis 3
or 4, nore preferably 3. The group IV may exist in different conformations.
For exanple, the This is the replacenent sheet Date: 2 5 JUN 199 - 4 -
100-5819/1 six-nenbered ring containing the nitrogen atom and the carbon
atomto which the B-noiety is attached-hasciwedfilt ars aefidr additgoas t he

pi peri dyl i nGsa 8y £id ud frdiy* WiinlonturP Wl 130PHQLTRY ons or in an

i nt er redi ate confornmati on.

Any alkyl moiety preferably is methyl, ethyl or propyl. Alkoxy is
_preferably methaoxy or ethoxy. Ara]kyl is conveniently aryl(Cj.4)-
alkyl. Alkenyl is preferably allyl or methallyl,

Any aryl moiety is preferably unsubstituted phenyl o phenyl
mono- or poly-substituted by (C1-4)a1ky1,e.g.methyl,halogen;e.g.—
fluorine, hydroxy, or (Ci.4)alkoxy, e.g. methoxy. Preferably any
substituted aryl group is mono-substituted. Aralkyl is conven-
veniently benzyl. Halogen is fluorine,chlorine,bromine or iodine.

Y e

In the group of formula II, the carbonyl side chain may be
attached to the ring carbon atom in positions 2,3,4,5,6 or 7 of
the nucleus,but preferably in position 4 and's.Most preferably
the carbonyl group is attached to the ring containing X
especially in position 3. Prefrably A is indole.

Ry is attached to the ring carbon atom in position 4,5,6 or 7 of. \\;)'

the nucleus, preferably position 5 and R2 is attached to the ring
carbon atom in position 2 or 3 of the nucleus. Tautomers are also
covered by formula I e.g.when Rz is hydroxy or mercapts in the 2
position, -

4 -



The noiety B may have two different configurations. These can be
appreci ated by making group |V have a conformation wherein a reference

pLane.may be drawn through the carbon atons of the piperidyl

nitrogen atomis above the plane and the al kyl ene bridge is below the

- plane. The B noiety has the a configuration when it is below the plane on

t he sggp side as the al kylene bridge. Thl% corresponds to the endo
n

confi

ration and also to the conflguratl

has the [err]-configuration when it is above the plane on the same side

the nitrogen bridge.

configuration in

nonmencl at ur e.

The

Rseudotroplne etc. Used hereinafter_is the exo/endo
gnds FeBKRREeRELY phed el o A thy T s CRnveRigm Y Yal ky|

especially nethyln AsgBoup of feFrauppetelsb By S, known as qui nuclidinyl.
Conveniently this is 3- or 4-quinuclidinyl and especially 3-quinuclidinyl.
A group of conpounds conpri ses conpounds of fornula lga [err] wherein the
free valence is attached to either fused ring, and n'" is 2 or 3, and This

i's the replacemengpghgat patg A2y bR 409 different conformations

For example, the six-membered ring containing the
nitrogen atom and the carbon atom to which the B-moiety
is attached-hereinafter referred to as the piperidyl
ring -may exist in the chair or boat conformations

or in an intermediate conformation.

The moiety B may have two different configurations.
These can be appreciated by making group IV have a
conformation wherein a reference plane may be drawn
through the carbon atoms of -the piperidyl ring and the
nitrogen atom is above the plane and the alkylene
bridge is below the plane. The B moiety has the a
configuration when it is below the plane on the same
side as the alkylene bridge. This corresponds to the
endo configuratfon and also to the configuration in
tropine etc. The B moiety has the B-configuration
when it is above the plane on the same side as

Sheet Has Been Reﬁaced

in tropine etc. The B noiety

ring and the

as

and

o

This corresponds to the exo configuration and also the:



\

- b5- ' 100-5819/1 [err] and [err] are as detgged above, as well °
as acid addition salts and quaternary amoni um sal ts ‘'t heFeof. Anot her group
of conpounds conprises indol-e carboxylic acid tropine and\ sopelletierine
(honmotropane) esters, particularly of formula Igb [err] wherein the free |
val ence is attached to either fused rLsg, and [err] and [err] are _

i ndependent |y hydrogen, halogen or [err]alkyl, [err] is hydrogen or w
[err]al kyl, [err] is hydrogen or [err]al kyl or aralkyl, and n' is as
defined above, as well as acid addition salts and quaternary anmonium salts
thereof. A further group of conpounds conprises indole carboxylic acid
tropi ne and isopelletierine (honotropane) am des, in particular of formula
lgc [err] 3 This is the replacenment sheet Date: 25 JUN 1990

the nitrogen bridge. This corresponds to the exo
configuration and also the configuration in pseudo-
tropine etc. Used hereinfater is the exo/endo
nomenclature. The endo isomers are preferred.

Rg is preferably alkyl and especially methyl.
A group of formula V is also known as quinuclidinyl.
Conveniently this is 3- or 4-quinuclidinyl and
especially 3-quinuclidinyl.
\\)
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-7 6 - : : 100-5819/1 wherein the free valence is attached to
either fused ring, and RZqc is as R2 defined above other than [err]al koxy j}L,
and hydroxy, and n', [err] are as defined above, as well as acid addition
salts and quaternary ammonium salts thereof. The present invention
furthernore provides a process for the production of a conpound of the
invention which includes the step of copglensing an appropriate heterocyclic
carbdkflic acid or a reactive acid derivative thereof, or a precursor of
the acid or derivative, with an appropriate al kyl ene bridged piperi dyl

am ne or piperidinol, or a precursor thereof, and as necessary converting
the resultant piperidyl ester or amde, or acid addition salt or quaternary
anmoni um salt thereof into the required piperidyl ester or anm de or acid
addition salt or quaternary ammoni um salt thereof and recovering the
resultant piperidyl ester or am de as such or as an acid addition salt or
as a quaternary amoni um salt thereof.

A group of compounds comprises compounds ¢f formula Iqa

€o.0 (CHZ)J' l-Rg
Iqa

W/ | X
g

\o}=!

N
I

wherein the free valence is attached to eitner fused ring, and
n' is 2 or 3, and
Ry, R2, R3 and Rg are as defined above,

as well as acid addition salts and quaternary ammonium salts

thereof.




- quat ernary anmoni um salts thereof which includes the step

In particular the present invention provides a process for the production
of a conpound of fornmula | as well as acid addition sartség?ereof or

a) condensing
an apropriate conpound of formula VI A-CO OH T *
VI wherein Ais as defined above, a reactive derivative thereof, or a
precursor of the acid or derivative, with an appropriate conpound of "
formula VIl This is the replacenment sheet Date: 25 JUN 1998 - 7 - o/
100-5819/1 HB-D VI1 wherein B and D
are as defined above, or a precursor of the conpound, or b) alkylating a
conpound of fornula | having a secgidary am no group to produce a conpound
of formula | with a tertiary am no group,

Another group of compounds coemprises indole carboxyiic- acid
tropine and isopelletierine (homotropane) esters, particularly of

1 £9.0 «J/(;Z,-\N-Rg o
Xl NIV RS - u

Igb
R1qb - ~ ;&" R )

fermula Igb

2gb

~m=

3ab

wherein the free valence is attache3 to either fused ring, and
Rigb and Rpqb are independently hydrogen, halogeh or
(C1-4)alky
R3qb- is hydrogen or (Cj.4)alkyl,
Rgab is hydrogen or (Ci.7)alkyl or aralkyl, and
n' is as defined above,

10 as well as acid addition salts and quaternary ammonium salts

thereof. ' ;;;}

[44]

A further group of compounds'comprises indole carboxylic acid
tropine and isopelletierine (homotropane) amides, in particular
of formula Iqc

|||||||| T .



c) deprotecti.ng any protected:formof a conpound of fornula | to obtain a

conmpound of formula I, d)” halogenatlng a conpound of fornmula I wherein A ?
is a group of formula Il and Ra i-s hydrogen to obtain the correspondi ng
compoynd wherein R2 is hal ogen, or e) al koxylating a conpound of fornula I
wherein Ais a group of formula Il and R2 is hal ogen to obtain the

correspondi ng conpound wherein R2 is al koxy, and recovering the resultant
conpounid of formula | as such or as an aciLg-.addition salt or as a

guat ernary anmoni um salt thereof. The condensati on process of the invention
to obtain am des and esters may be effected in conventional manner for

anal ogous conpounds. For exanple the carboxylic acid group nmay be activated
in the formof a reactive acid derivative, especially for the production of
am des. Suitable reactive acid derivatives may be fornmed by reaction with
N, N' - car bonyl - d||MhGa‘de"etﬁﬁocﬂﬁé?ngaéﬁ”FﬁtéFnéHF&G’ée%aF%o&W'?%radﬁc?
~imdazolide, or with N-hydqqu swWaci ni m de. Alternatlvely an acid chloride:

may be used, e.g. produce$ react i b _oxal chl oride, For production
of esters, the al cohol zﬂé dSeds BZQg%%ﬁ"? ¥8Y ?“%f N et al

salt, preferably t he I|thmﬁq1ﬁabﬂko$uchndahydrqny,ben¢h|s is the
replacenent sheet n', Ry, Ry, Rg are as defined above,

as well as acid addition salts and quaternary ammonium
salts thereof. '

A
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Date: 25 JUN 1998 17 - 8 - -100-5819/1 produced in
conventional manner, e.g. by reaction of n-butyl lithiumi % h the al cohol
in tetrahydrofuran. If desired, a heterocyclic or tertiary amne, e.g.
pyridine or triethylamne, nmay be present, especially for the production of
ami des. Suitable reaction tenperatures may be from about -10 to about 10.
In the case of conpounds wherein Bis Ntband Dis a group of fornula V the
reaction tenperature may be for exanple up to about [err], e.g. in boiIFﬂg
met hanol or ethanol. OQther suitable inert organic solvents include, €e.g.
tetrahydrofuran or di nethoxyethane. In these reactions the endo or exo
configuration of the substituent Bin the group of formula IV is believed
to be nmaintained. The conpound of formula VI may be reacted if desired as
a mxture of endpeapdes¥Ati $AVEN i ONAf i NEhPrmerensioowidexa ipaoarss sol at ed,

€.g. by for the production of a compound of a invention which
includes the step of condensing an appropriate di-
carbocyc1ic or heterocyclic carboxyclic acid or a
reactive acid derivative thereof, or a precursor
of the acid or derivative, with an appropriate
alkylene bridged piperidyl amine or piperidinol,
or a precursor thereof, and | U

as necessary converting the resultant piperdiyl

ester or amide,or acid addition salt or quaternary
ammonium salt thereof into the required piperidyl

ester or amide or acid additional salt or quaternary
ammonium salt thereof and recovering the resultant
piperidyl ester or amide as such or as an acid

addition salt or as a quaternary ammonium salt thereof.

This Sheet Has Bee:
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chromat ography or crystallization. The conpounds of the invention may be
converted into other” conpounds of the invention, e.g. in conventional
manner. Some interconversions are exenplified in processes b), c) d) and
é). The al kyl ation reaction of process b) nay be effected in conventional
manner. Any free ami no group may be al kyl ated, especially conmpounds of
formula Il wherein X = NH. Appropriate al kylation conditions include
reachN-On with an alkyl halide in the presence of a sodium al cohol at e.
Sui tabl e tenperatures may be from about -50 to about [err]. The
deprotection reaction of process c) is specifically suitable for the
production of conpounds with secondary ami no groups, e.g. [err] = Hin the
group of fornmula IV or primry ani nol oups, e.g. [err]. For exanple a
compound of fornmula | may be produced in protected form e.g. [err] being
repl aced by a secondary am no protecting group such as This is the
repl acenent sheet Date: 25 JUN 1998 -9 - : 100- 5819/ 1
benzyl . In particuiar the present invention provides a process for the
production for a compound of formula I as well as acid addition
salts thereof or quaternary ammonium salts thereof which includes

the step of
W 5 a) condensing an appropriate compound of formula VI
A-CO-0H VI
wherein A is as defined above, .
a reactive derivative thereof,
or a precursor of the acid or derivative,
10 with an abpropriate compound of formula VII

H3-D VII

wherein B and D are as defined above,
o or a precursor of the compound, or

b) alkylating.a compound of formula I having a secondary amino
i5 group to produce a compound of formula I with a tertiary emino

group,

¢) deprotecting any protected form of a coipound of formula I to
obtain a compound of formula I,

-—_

- i
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The benzyl group may be split off in conventional manner, $3g. by

hydr ogenation to produce the correspondi ng conpound of forrmula |I wherein
[err] is hydrogen. Suitably the hydrogenation nay be effected in the
presence of palladiumon active charcoal at roomtenperature or at a* .
slightly el evated tenperature Sui t abl e sol vents include acetic acid, ethyl
acetate or ethanol. A primary amno group as [err] may be protected by \‘g
N- benzyl oxycarbonyl. This group may be split off by hydrogenation

anal ogously to that indicated above. In the presence of a benzyl group the
N-benzyl oxycarbonyl group is generally split off first so that this group
may be selectively split off. ‘Also,fhe amno group may be in the formof a
nitro group. This can be selectiveF reduced i n conventional nanner, e.g.
by iron in hydrochloric acid. Hal ogenation according to process d) nmay be
effected in conventional manner. For exanple reaction with

N-chl oro-succinjmide may | ead to chlorination. Such reactions may be
effected in a ébéﬁ‘éﬁ%@ﬁm% ac APEROYNGaf Termudei brdiete it ANIS ddarasdcef ni ni de

may al ternativel yor@grk 19 arﬂdRQah‘tsl RdroRen | CepEdih Ofe cBRLAJpYRITR ogen
groups according tmpgund wﬁer*e1 shhalogen or

e} alkoxylating a compound of formula I wherein A is a group of
] formula II and Rp is halogen to obtain the ccrrespond1ng W
compound wherein Rz is alkoxy, and

recoVering the resultant compound of formula I as such or as an
acid addition salt or as a quaternary ammonium salt thereof,

The condensation process of the invention to obtain amides and
16 esters may be effected in conventicnal manner for analogous
compounds.

!

For example the carboxylic acid group may be activated in the .
form of a reactive acid derivative, especially for the production N
of amides.

16 Suitable reactive acid derivatives may be furmed by reaction with
N,N'-carbonyl-diimidazole producing an intermediate carboxylic
acid imidazolide, or with N-hydroxy-succinimide. Aiternatively an
acid chloride may be used, e.g. produced by reaction with oxalyl
chloride.

D



effected in conventi-onal manner e.g. by reaction with an appropriate 3¢
al cohol at e.g. roomtenperature from10 to 20 hours at |east. A precursor
of a starting nmaterial nmay he enployed if desired. Such a precursor may be
¢apabl e of being converted into the starting material in conventional '
manneér but instead the process of the invention is carried out with the
precursor and the other starting material or materials or -a precursor
thereof. The resultant product is converted This is the replacenent sheet
Date: 25 JUN 1998 - 10 - 100-5819/1 into the conmpound of
the invention in conventional manner, e.g. by using the same reaction
condi t'i ons' by which the precursor nay be converted into the starting
material . Typi cal precursors i ncludelPprotected forns of a starting
material  e.0. VRS SLARIAI o8 iiRRs A t%ﬁ&ﬁrda&yqé%%c?%t@dr.n ThE form
conpounds of the Tnvention na be I N onventlonal
manner. | nsof ar afs aﬂh@lﬂpr!bd@é—tai oﬁ‘rﬂ‘éf I@fﬁij’e"saﬁ%bt?ﬂ?g]h’aﬂéi“l%ﬂ'tr sSyeBt salts

particularly may be produced in conventional manner, 2.g. by reaction of a
n-butyl lithium with the alcohol in tetrahydrofuran.
If desired a heterocyclic or tertiary amine, e.g. pyridire or
triethylamine, may be present, especially for the production of

amides.
U
Suitable reaction temperatures may be from about -10° to about

10 10°.In the case of compounds wherein 8 is NH and D is a group of
formula V the reaction temperature may be for example up tc about
100° ¢, e.g. in boiling methanol or ethanol.

Other suitable inert organic solvents include, e.g.
tetrahydrofuran or dimathoxyethane.

15 In these reactions the endo or exo configuration of the
substituent B in the group of formula IV is believed to be
maintained. The compound of formula VII may be reacted if desired

, as a mixture of endo and exo isomers and the pure endo or &xo
\~// isomer isolated, e.g. by chromatography or crystallization.

.20 The compounds of the invention may be converted into other
" compounds of the invention, e.g. in conventional manner. Some
interconversions are exemplified in processes b), ¢), d) and e).

The alkylation reaction of process b) may be effected in
conventional manner, Any free amino group may be aikylated,
- 25 especially compcunds of formuia II wherein X = NH. A;:ropriate
alkylation conditions include reaction with an alkyl halide in
the presence of a sedium alcoholate, Suitable temperatures wmay be
from about -50° to about -30°C.

i



~described herein, it is known, or nay'be produced in anal us manner to

known conpounds, in anal ogous nanner to that described herein, e.g. the
exanpl es, or to known procedures for anal ogous conpounds. Conpounds of
formula VII wherein Bis -NH and Dis a group of formula IV whereinn-is 4
are new. These conpounds have never been specifically suggested before

al though they fall under various generic disclosures. The conpounds arqr)
useful internediates e.g. for the preparation of am des as described herein
whi ch have an interesting pharmacol ogical profile and e.g. have never been
di scl osed as serotonin M antagoni sts and having other activities disclosed
herei nafter. These conpounds of fornmula VII may for exanple be produced by
reduction of the corresponding oxt¥e, |ike the other conpounds of fornula
VIl wherein Bis -NH. Conmpounds of formula VII wherein Bis -0- may be
produced in conventional manner by reducti on of the correspondi ng ket one.
Al'l the above reductions may be effected, e.g. by catal ytic hydrogenation,
e.g. over pl attheuderrotédtcvad-daati@adfppriotess lq) o @adnﬁicsamhyarss) able
Bouveaul t - Bl ang r u ] co r butanol
(bel i eved to ﬁggd}?e%w&h&ﬁ%%‘? Eériboufiad “"39 dgerld ﬁ'?‘&'% W&P?m
procedures, ore.§odkgimh lbdmohwrgrgep (Ocﬁf f@WUITéaHﬁ Ay nrdr‘ary alrmo groups, '

e. g RO NHZ

5 For example a compound of formula I may be produced in protected’
form, e.g. Rg being replaced by a secondary amino protecting
group such as benzyi.

The benzyl group may be spiit off in conventional manner, e.q.
by hydrogenation to produce the corresponding compound of formula

10 I wherein R3 is hydrogen.

Suitably the hydrogenation may be effected in the presence c¢f a
paliadium on active charccal at room temperature or at a slightly
elevated temperature. Suitable solvents inciude acetic acid,
ethyl acetate or ethanal.

15 A primary amino group as Rg may be protected by e.g. _ —

N-benzyloxycarbonyl. This group may be split off by hydrogenation
analogously to that indicated above. In the presence of a benzyl
group the N-benzyloxycarbonyl group is generally split off first
so that tnis group may be selectively split off.

20 Also the amino group may be in the form of a nitro group. This
can be selectively reduced in conventional manner, e.g. by iron
in hydrochloric acid.

Thllilillliﬂtli{ﬁlﬁl 1
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a mxture of endo/exo isoners). This is the replacenent sheet Date: 2 5 agb
JUN 1998 - 11 - 100-5819/1 Any m xture of the exo and endo
forms may be separated by chronat ography. Free base forns of conpounds of

the invention may be converted into salt forns. For exanple acid addition
salts -may be produced-in conventional manner by reacting with a suitable

acid, and vice versa. Suitable acids for salt formation include

hydr&ehloric acid, malonic acid, hydrobromic acid, naleic acid, nmalic acid,
fumari c acid, methanesul phonic acid, oxalic acid, and tartaric acid.

Quat ernary amoni um salts of the conmpounds of the invention nay be produced
I n conventional manner, e.g. by reaction with nethyl iodide. In the
fol | owi ng exanpl es all tenperatures=¥re in degrees Centigrade and are
uncorrected. All N.MR spectra values are in ppm (tetranmethylsilane =0
ppm . Nonencl ature :

Halogenation according to process d) may be effectad in

conventional manrer, For exampie with N-chloro-succinimide may

lead to chlorination. Such reacticns may be effected in a

suspension in chloroform. Reaction with R-iodo-succinimide may
5 alternatively lead to iodination, '

Replacement of reactfve halogen groups according to process e}
may be effected in conventional manner e.g. by reaction with a
appropriate alcohol at e.g. room temperature from 10 to 20 hours
at least.

10 A precursér of a starting material may be employed if desired.
Such a precursor may be capable of being ccnverted into the
starting material in conventional manner but instead the process
of the invention is carried out with the precursor and the other
starting material or materials or a precursor thereof. The

U 15 resultant product is converted into the compound of the invention

in conventional manner, e.g. by using the same reaction
conditions by which the precursor may be converted into the
starting material. Typical precursors include protected forms of '
a starting matérial,_e.g.'wherein amino groups are temporarily

20 protected. '
The comgounds of the invention may be isolated and purified in
conventional manner. |




Endo- 8- net hyl - 8- aza-bi cycl o[ 3. 2. 1joct-3-yl = tropyl or [err] tropyl

Exo- 8- net hyl - 8- aza-bi cycl o[ 3. 2. loct-3-yl = pseudo- or gﬁ] tropyl

Endo- 9- net hyl - 9-aza- bi cycl o[ 3. 3. 1] non- 3-ylI :'lsopelletlem
[err]-homo-tropanyl Exo-9-nethyl-9-aza-bicycl o[ 3. 3. 1] non- 3- yI =
[err]-isopelletierinyl or [err]-hono-tropanyl or pseudopelletierinyl
1l-aza-bicyclo[2.2:2]octyl = quinuclidinyl The configurations of the title
conpounds of Exanmple A-2; A-3; and B-6 have been confirned by X-ray o/
anal ysis. The configuration of the remaining conpounds is believed to
follow that of the starting materials of fornmula VII which were used pure,
except where otherw se stated. Thig is the replacenent sheet Date: 2 5 JUN
1998 - 12 - ' 100-5819/1 In the tables the col ums headi ng
"conf." gives the indicated configuration of the group B-D-, i.e. endo or
exo. The col ulasolfendisnghe Pregictdoved ame starttieg miterhel Hfamble in the A

seri_es (jeS(:ri£QHEQC5f§?1y describéd herein, it is known, or may be produced in
' analogous manner to known compounds, in analogous manner to that
déscribed herein, e.g. the examples, or to known procedures for
5 analogous compounds.

Compounds of formula VII wherein B is -NH-, D is a group of _

. formula IV wherein n is 4 are new.These compounds have never v/
been specifically suggested before although they fall under '
various generic disclosures.

10 The compounds are useful intermediates e.g. for the preparation
of amides as described nere’n which have an interesting
pharmacelogical profile and e{g. have never been dis-closed as
‘Serotonin M antagonists and having cther activities disclosed
hereinafter.

These compounds of formula VII may for examp]e be produced by

reduction of the corresponding oxima, like the other compounds of

formula VII wherein B8 is -NH-. Compounds of formula VII wherein B

is -0- may be produced in conventional manner by reduction of the N
20 corresponding ketone.

)

A1l the above reductions may be effected, e.g. by catalytic
hydrogenation, e.g. over platinum (believed to lead primarily to
endo isomers), Bouveault-Blanc reaction procedures, e.g.
sodium/amyl alcohol or butanol (believed to lead primarily to exo

25 isomers), or aluminjum hydride pfocedures, or sodium boronydride
(often leading to mixture of endo/exo isomers).

25 Any mixture of the exo and endo forms may be separated by
chromatography.
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preparation process. The title conmpounds of Exanple A-7, A-8 and A-9 do not
fall under the present invention, however, the processes described therein 82_
may be applied in the production of conpounds of the present invention. In
exanple A-8 (f) hereinafter the filtering acid used i n HYFLO SUPERCEL
(HYFLO and HYFLO SUPERCEL are Registered Trade Marks). Substituted benzoic
aci d,al kyl ene bridged piperidyl esters having the group |V described in
this plication, e.g. exanples A-8, A-9 are clained in Application No.
8520187. Substituted benzoic acid quinuclidinyl am des and esters descri bed
in this application, e.g. exanple A-7 are clainmed in Application No.
8520188. Abbrevi ations used hereinafter are:- 1) hydrogen nal eate 2)
hydrogen mal onate 3) deconposition 4)sbis [base] fumarate 5) obtained by
reducti on of corresponding 4-nitro. conmpound 6) hydrobrom de 7) via

I m dazolyl intenmediate 8 exo formhas C3 H broad multiplet at ca 5.15
ppmin [err]

Free base forms of compounds of the invention may be cenvertar
into salt forms. For example acid addition salts may be produced
in conventional mannar by reacting with a suitab]é acid, and vice
versa. Suitable acids for salt formation inciude hydrochloric
, acid, malonic acid, hydrobromic acid, maleic acid, melic acid,
v fumaric acid, methanesulphonic acid, oxalic acid, and tartaric

(5]

acid. Quaternary ammonium salts of the compounds of the invention
may be produced in conventional manner, e.g. by reaction with
methy! iodide.

10 In the following examples all temperatures are in degrees Centi-
grade and are uncorrected, All n.m,r.spectra values are in ppm
(tetramethylsilane = 0 ppm).

Nomenclature

Endo-8-methyl-8-aza-bicycloi3.2.1]Joct-3-yl = tropyl or a-tropyl
. -15 Exo-8-inetiyl-8-aza-bicyclo{3.2.1]Joct-3-y1 = pseudo- or B-tropy}

Endo-9-methyl-%-aza-bicyclo[3.3.11non-3-y1 = iscpeiletierinyl or
a-homo-tropany!l

Exo-9-methy1-9-aza-bicyclo(3.3i1]non-3-yl = B-isopelletierinyl
or B-homo-tropanyl or pseudopelletierinyl

20 l-aza-bicyclo[2.2.2]octyl = quinuclidinyl

The configurations of the title compounds of Example A-2; A-3;
and B-6 have bean confirmed by x-ray analysis. The configuration
of the remaining coumpounds is believed to follow that of the
starting materials of formula VII which were used pure, except
25 where otherwise stated. ' e
I
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endo formhas C-3 H double triplet at 5.1 ppm Exo alcohol is eluted before
endo isoner on silica gel-eluant [err] NHACH 9) in presepze of
triethylam ne instead of pyridine This is the replacenment"sheet Date: 25
JUN 1998 - 13 - 100-5819/1 EXAMPLE A-1

N- (endo- 9- net hyl - 9-aza- bi cycl o[ 3. 3. 1] non-3-yl) indol-3-yl carboxylic acid
am de also called N-([err]-honotropanyl$=indol -3-yl carboxylic acid anngg
(process a) (compound of forrmula |I wherein A =11 in 3 position; [err] =
X=NH B=NH D=1V-[err] configuration; n = 3; [err]) a) Indol-3-yl
carboxylic acid chloride 32.2 g (0.2 M dry indol-3-yl carboxylic acid are
suspended in 150 mM absolute nethylene chloride. 26 m (0.3 M oxalyl
chloride are addethe dtabtiessttiber @@ Inimoisuhe adti njger"cpndiguradionfiugéses Gas

evol ution resulge.i ik died Won figutaitiond offothd b+8uBoBLe ,ak . kel khdo
' or exo.The column heading "Prep" gives the number of the
Example in the A series describing the preparation process.

H,

The title compounds of Examples A-7, A-8 and A-9 do not

fall uhder_the present invention , however the processes
described therein may be applied in the production of

compounds of the present invention. In example A-8 (f) W
hereinafter the filtering acid used is HYFLO SUPERCEL

(HYFLO and HYFLO SUPER-CEL are Registered Trade Marks.

Substituted benzoic acid alkylene bridged piperidyl esters
having the group IV described in this application, e.g.
examples Afa, A-9 are claimed in Application No.8520187.

Substituted benzoic acid quinuclidinyl amides and esters
described in this application, e.g. example A-7 are claimed
in Application No. 8520188, )

1) hydrogen maleate

2) hydrogen malonate

3) decomposition

4) pis [base] fumarate

5) obtained by reduction of corresponding 4-nitro compoun§

6) hydrobromide |

7) via imidazolyl intermediate

8) exo form has C-3 H broad multiplet at ca 5.15 ppm in HIN.M.R.
endo form has C-3 H double trjp\et at 5.1 ppm. Exo alcohol is
eluted before endo isomer on siiica gel-eluant CH2C12/5%
CH30H/5% NH4OH |

9) hydrogen oxalate

10)in presence of triethylamine instead of pyridine

L8




150 m Hexane are added. The m xture is stirred for another 20 m nutes and
the resul tant headi ng conpound filtered off, washed with nethylene - 9h
chloride/ hexane 1:1, *dried at [err] in a vacuumto give beige crystals,
Mpt. [err] (deconp) which are used further without purification. b)
9- met hyl - 9-aza- bi cycl o[ 3. 3. | j nonan- 3-one oxine (al so called 3-honotropanone
oxinmg) 176 g (2.15 M sodium acetate and 150 g (2.15 Hol) hydroxyl am ne
hydr 6ehl ori de are pounded in a nortar to a thin paste, extracted -vith 1
litre methanol, the salt filtered off and the solution treated with 99.5 g
(0.65. M endo-9-nethyl -9-aza-bicycl o[ 3. 3.1] nonan-3-one (3-honotropane).
The oxime begins to crystallize after 10 mnutes and the mxture is stirred
for another 4 hours at [err]. To work9up the m xture i s concentrated under
a vacuum the residue treated with potassi um hydrogen carbonate sol ution
and extracted with chloroform containing sone isopropanol. The conbined
organi c phases are washed with a little water, dried with sodi um sul phate
and concentrat edgfpgkvgithe heading compound. Mpt. [err] (from
t ol uene/ hexane) . - This is the
repl acenent sheet Date: 25 JUN 1998

N-{endo-9-methyi-9-aza-bicyclol3.3. 1]non— -y1) indol-3-vi

carboxylic acid amide alsc called N-{3a-howdiropanyl)~indol-3-yi
carboxyiic acid amide (process a)

5 {compound of formuia I wherein A = Il in 3 position; R3 =Ry = H§
X = MH; B = NH; D = IV-a configuration; n = 3; Rg = CH3)

a) Indol-3-yl carboxylic acid cihlorida

32.2 g {0.2 %) d“v indo1- -3-y1 carboxylic acid are suspendad in
150 m) aﬁsoluta methylene chloride. 26 m1 (0.3 M) cxalyl ch13f1de
10 are added to the stirred mixture at 20°C over 30 minutes. Gas
evolution results. The mixture is stirred for 3 1/2 hours at
20°C. 150 m1 Hexane are added. The mixture is stirred for another
. 20 minutes and the resultant heading compound filtered off,washed
o with methylene chloride/hexane 1:1 dried at 20° in a vacuum tc
15 give beige crystals, M.pt. 135-136° (decomp) which are used
further without purification.

b) 9-methyl-9-aza-picyclo[3.3.1 Jnonan-3-one oxime (aiso called
3-homotropanone oxime)

176 g (2.15 M) sodium acetate and 150 g {2.15 Moi) hydroxyl-
20 amine hydrochloride are pounded in a mortar to a thin paste,
extracted with 1 Titre methanol, the salt filtered off
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- 14 - 100-5819/1 c¢) Endo-9-nethyl-9-aza-bicyclo[3.3.11]non-3-yl
am ne (also called [err]-am no-honot ropane) A solution 50.5 mM (0.95 M
concentrated sul phuric acid in 200 m absolute tetrahydr8furan are added to
a cooled and stirred mixture of 73 g (1.9 M lithium al uninium hydride in
900 nl absolute tetrahydrofuran at -10C within 2 hours. The m xture is

all owed to stand overnight. A solution of 80 g (0.475 M ;
endo- 9- met hyl - 9-aza- bi cycl o[ 3. 3. 1] nonan-3-one oxine in 1.4 litres absolhﬁ%
tetrahydrofuran is added dropw se over 30 minutes to the stirred m xture at
[err] and allowed to react further at 40 for 3 hours. To work up the
reaction mxture is cooled to 100 and a m xture of 150 ml water in 150 m
tetrahydrofuran is added careful | ypg-The mixture is stirred for an hour at
[err]. The resultant precipitate is filtered off. The residue is washed

wi th nmethyl ene chloride and ether. The organi c phases are conbi ned and
distilled to give the heading conpound b.pt. 115-119, (17-18 Torr) - [err]

- 1.5066. © 14 the solution treated with 99.5 g(0.65 M) endo-9-methyi-9-
aza-bicyclo[3.3.11nonan-3~one {3-homotropane). The oxime begins
to crystallize after 10 minutes and the mixiure is stirred for
another 4 hours at 20°C. To work up the mixture is concentrated

5 under a vacuum, the residue ?réated with potassium hydrogen
carbonate solution and extracted with chloroform containing some
isopropanol. The combined organic phases are washed with a 11t*‘e
water, dried with sodium sulphate and concentrated to give the
heading compound. M.pt. 126-127° (from toluens/hexane).

10 c¢) Epdo-9-methyl-9-aza-bicyclol3.3.1]non-3-y1 amine {alsn callad
3x-amino-homctropane)

A solution of 50.5 ml (0.95 M) concentrated sulphuric acid
in 200 m1 absolute tetrahydrofuran are added to a ccoled and
stirred mixture of 73 g (1.9 M) lithium aluminium hydride in 900
15 ml absolute tetrahydrofuran at -10°C within 2 hours., The mixture N
is allowed to stand overnight. A solution of 80 g (0.475 1)
-endo-9-methyl-9-aza-bicyclo[3.3.1]nonan-3-one oxime in 1.4 litres
absolute tetrahydrofuran is added dropwise over 30 minutes to the
stirred mixture at 30° and allowed to react further at 40° for 3
20 hours. To work up the reaction mixture is cooled to 10° and a
mixture of 150 ml water in 150 ml tetrahydrofuran is added
carefully, The mixture is stirred for an hour at 30°C. The
fesultant'precipitata is Tiltered off. The residue is washed witn
methylene chloride and ether. The organic phases are combined and
25 distilled to give the heading compound b.pt. 115-119°

TN



(As will be appreciated the reduction gives nmainly the endo product.

Anal ogous reduction- of 8-nethyl-8-aza-bicyclo[3.2. 1]- octan-3-one oxine

gi ves the exo produdt) d) N-(endo-9-nethyl -9-aza- bicycl of 3. 3. 1] non- 3-yl)
i‘ndol - 3-yl carboxylic acid amide A solution of 15.4 g (0.1 M

endo- 9- et hyl - 9-aza-bi cycl o[ 3. 3. 1] - non-3-yl amine in 50 m absolute
pyridine is added dropwi se to a stirred suspension of 14.5 g (0.08 M
|ndoF~3 yl carboxylic acid chloride (produced in step a) in 50 ml absol ute
met hyl ene chloride at [err] to OC. The resultant yell ow suspension is

warmed to [err] and stirred overnight. To work up 2N aqueous sodi um
carbonate is added. The This is the replacement sheet Date 25 JUN 1998
- 15 - 100-5819/1 mixtdk-e is extracted several times with
met hyl ene chl ori de and worked up in conventional manner. The title conpound
IS obtained after crystallisation three tiness. Mpt. [err] (deconp.).

(17-18 Torr) - n20 = 1.5066.
D

{hs will be appreciated the reduction gives mainly the endo
product. Analogous reduction of 8-methyl-8-aza-bicyclei3.2.1]-
U octan-3-one oxime gives the exo product).

d) N-(endo-9-methyl-9-aza-picyclol3.3.1lnon-3-y1) indol-3-y]
carboxylic acid amide

[#2}

A solution of 15.4 g (0.1 M) endo-9-methyl-9-aza-bicyclo-
£3.3.1Jnon-3-y! amine in 50 ml absolute pyridine is added
dropwise to a stirred suspension of 14.5 ¢ (0.08 M) indol-3-1

10 carboxylic acid chioride (produced in step a) in 50 ml1 absolute
methylene chloride at -10°C to 0°C.

) " The resultant yellow suspension is warmed to 20° and stirred
overnight. To work up 2N aqueous sodium carbonate is added. The
mixtdré is extracted several times with methylene chioride and

15 worked up in conventional manner. The title compcund is obtained
after crystallisation three times. M.pt. 247-249° (decomp.).

i



EXAMPLE A-2: | ndol -3-yl carboxylic acid endo-8-nethyl -8-aza-bicycl o[ 3. 2. 1]
oct-3-yl ester (process a) (Conpound of fornula I mherelﬁgA =1l in 3
position; [err] = H X =NH B- 0; D=1Vin [err] conftguration; n = 2;
[err]) 6.35 g (45 mV) -endo- 8- net hyl - 8-aza- bi cycl o[ 3. 2.1 ] oct an- 3- ol
(Tropine) in 20 mM absolute tetrahydrofuran are treated at O to 100 with 17
m of a 2 nolar solution of butyl lithiumin hexane. The m xture is stiyrped
for a further 30 m nutes. The hexane is renoved under a vacuum and repl aced
by a corresponding anobunt of tetrahydrofuran to give the lithiumsalt. 4.8
g (27 mMV) of indol-3-yl carboxylic acid chloride in 20 m tetrahydrofuran
are added to the mixture and the beige suspension stirred overnight at
[err]. The m xture is worked up i r2Rhe usual manner partitioning between
met hyl ene chl ori de and sodi um carbonate to give the heading conpound in
crude form which is chromatographed on silicagel (250 g) eluting the
headi ng compound wi th nethyl ene chloeride containing | OX nmethanol and 0.5%

angm a. M pL %emk A1t hyd@nezohl eaibdek eidut i @Rt et MIPL -ad L1 1]
( ecorrp ) - hydro e?@yc,oi..ua_;.??]ocg-g-ﬁ[ 35t gr Ep Seap! 5 TTony.

{Compound of formula I wherein A =II in 3 position; Rj=Ro=H; % =

Nri;B=0;D = IV in o configuration; n = 2; Rg= CH3)
5 6.35 g {45 M) endo-8-methyl-8-aza-bicyclol3.2.1joctan-3-01
(Tropine) in 20 m1 absolute tetrzhydrefuran are ireated at §° te¢
10° with 17 m1 of a 2 molar selution of ‘butyl Tithium in hexane,
The mixture is stirred for a further 30 minutes. The hoxane is
removed under a vacuum and replaced by a corresponding asount of
tetrahydrofuran te give the litnium salt,

4.8 g (27 mM) of indol1-3-yl carboxylic acid chloride in 20 ml
tetrahydrofuran are added to the mixture and the beige suspencion
stirred ovarnight at 20°C. The mixture is workad up in the usual
manner partitioning betwesn metﬁylene cnloride and sodium _
15 carbonate to give the neading co"nouhﬁ in crude form which is \j;;; :
- chromatog rapled on silicagel (250 g) eluting the heading compound
with methyiene chleride containing 10% methanol and 0.5%
amonia, M.pt. 201-202° (methylene chloride/ethyl acetate).
M.pt. 283-285° (decomp.) - hydrochloride salt. Methoiodide
20 285-287° (decompositicn).

Alternatively indol-3-y1 carboxylic acid ch]o.ide may b2 reacted
with N,N'-carbonyl di~imidazole to form the 1m1dazoliue This may .
be reacted with the above lithium salt at 10 to 15° in
tetrahydrcfuran,
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Al ternatively indol-3-yl carboxylic acid chloride may be reacted with 9%/
N, N - carbonyl -di -i m.dazole to formthe im dazolide. This may be reacted
with the above lithiumsalt at 10 to [err] in tetrahydrofuran. This is the
repl acenment sheet Date: 2 5 JUN 1998 - 16 - 100- 5819/ |
EXAMPLE A-3: 1-nethyl-N(endo-9-nethyl-9-aza-bicyclo[3.3. |Inon-3-yl)
I ndo|-=3-yl carboxylic acid am de also called
1-metNyl - N-([err]-honotropanyl )- indol -3-yl -.carboxylic acid am de (process
b) (conpound of fornmula | wherein A =11 in 3 position; [err] = H X =
[err]; B=NH, D=1Vin [err] configuration; n =3; R8 - CH3). 0.46 g (20
mH) sodiumdissolved in 170 mM dry liquid amonia at -50 are treated
dropwise with 1.3 m (22.5 mM absor#de ethanol diluted with sone absol ute
ether. The resultant col ourl ess suspension of sodium ethanolate is stirred
for 15 minutes at [err]. 4.46 g (15 nV '
N-(endo-9-nethy|-9<aza-bicyclo-[3.3.1Jnon-3-yla .

S EXAMPLE A-3:  l-methyl-N-{endo-9-methyl-9-aza-bicvcici3.3.1lron-

3-y1}) indol-3-v} carbuxylic acid amide also

called 1-metnyl-N-(3a-homsiropanyl)- indol-3-yl -

carboxylic acid amide

W, 5 (process b) {compound of formula I wherein A = Il in 3 pesition;
R1 = Rp=H; X = NCH3;B = NH; © = IV in a configuration;n = 3; Rj =
CH3). '

0.46 g (20 mM) sodium dissolved in 170 ml dry liguid ammcnia at

-50° are treated dropwise with 1.3 ml (22,5 mM) absolute ethanol
10 diluted with some absclute ether. The resultant colourless

suspension of sodium ethanolate is stirved for 15 minutes at

-50°, 4.46 g (15 i) N-(endo-9-methyl-9-aza-bicyclo-i3.3.11-

-pon-3-y1) indol-3-yl carboxylic acid amide are added giving &

clear solution. The mixture is stirred For 10 minutes at -50° and
15 1.25 m? (26 mM) methyl iodide in 4 m) apsolute ether is added.

Y The mixture is stirred at ~50° for a further 4 1/2 hours. To work
up the ammonia is removed in a vacuum. The residue is partitioned
between methylene chioride and water and worked up in the usual

- manner to give a colourless foam which is chromatographed on 120
20 g silicagel eluting with methylene chloride containing 5%
metharol/3% ammonia the heading compound from the acid. M.pt.
210-212° (recrystallised from ethyl acetate/methancl). M.pt.
295-297° (decomp.) - hydrochloride saltf.

The compound may altarnatively be produced in .analogous manner to
25 Example 1 starting from l-methyl-indol-3-y! carboxylic acid.

This Sheet Has Been Rsﬂlaced




~indol -3-yl carboxylic acid am de are added giving a clear solution. The
mxture is stirred for 10 mnutes at [err] and 1.25 m (24 M) net hyl
iodide in 4 M absolute ether is added. The m xture is stirred at -50 for a
further 4 1/2 hours. To work up the ammnia is renoved in a vacuum The
residue is partitioned between nethylene chloride and water- and worked up
in the usual manner to give a colourless foamwhich is chronatographed\eg
120 g silicagel eluting with nethylene chloride containing 5% net hanol /-
amoni a to separate the headi ng conpound fromthe acid. Mpt. [err]
(recrystallised fromethyl acetate/methanol). Mpt. [err] (deconp.) -
hydrochl oride salt. The conpound may al ternatively be produced in anal ogous
manner to Exanple 1 starting from-24nmet hyl -i ndol -3-yl carboxylic acid. This
is the replacenent sheet Date: 25 JUN 1998 - 17 -
100-5819/1 EXAVPLE A-4: 5-fluoro-1-nethyl-indol-3-yl carboxylic
aci d- endo- 9- aza- bi cycl o-

EXAMPLE A-4: 5-fiuoro-l-mathyl-indol-3-y} carboxylic acid-

. engo-9-aza-bicyclel3.3.11lnon-3-y1 ester also
called (N-desmethyl-3a-homotropanyl)-5-flvoro-i-

methyvi-indol-3-y1 carboxvlic acid ester {procass

c) (compound of formula I; A=II in 2 positien;
Ry = 5-F; Rp= H; X= NCH3; 8 = -0-; D = IV in a configuration; n = o
3; Rg = H) ’

wm

4,2 g of 5-fluorc-l-methyl~-indol-3~yl1 carbexyiic acid cndo-S-
benzyl-9-~aza-bicyclo[3.3.1] non-3-yl ester in 200 mi ethanel are
10 hydrogenated &t room temperature and normai pressure in the
presence of 1.5 g (10%) palladium on active charcoal cetalyst.
After 45 minutes the uptake of ca 230 ml hydrcgen is finished and
the catalyst filtered off. The solvent is removed in a vacuum to
 give 2 crystaliine residie of the title compound. M.pt. 130-131°
(recrystaliised from ethanol/1itiie hexzne). o

[
(]

EXAMPLE A-5: ' - \/

2-methoxy-indol-3-y1 carboxviic acid (endo-8-methvl-8-aza-
bicycloi3.2.1]oct-3-y1) ester also called 2-methoxy-indol-3-yl
carboxylic acid tropyl ester (processes d and e)

20 (Compound of fermuia I A = II in 3 position; Ry = H; Ry = 2-0CH3,
X = NH; B =0; D=1V in aconfiguration; n = 2; Rg= CH3)
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fluoro-1-nethyl-indol-3-yl carboxylic acid ester (process c) (conpound of
formulal; A=11 in 3 position; RL =5-F, R =H X=7Jerr]; B=-0-;

I'Vin a configuration; n =3; [err] = H 4.9 g of

5-fl uoro-1-nmet hyl -i ndol -3-yl carboxylic acid endo-9- :

benzyl -.9-aza- bi cycl o[ 3. 3. 1] non-3-yl ester in 200 nm ethanol are

hydr Ogénated at room tenperature and normal pressure in the presence of 1.5
g (10% palladiumon active charcoal catalyst. After 45 m nutes the uptake
of ca. 230 m hydrogen i's finished and the catalyst filtered off. The
solvent is renoved in a vacuumto gly a crystalline residue of the title
conmpound. Mpt. [err] (recrystallisét®Tromethanol/little hexane). EXAMPLE
A-5: 2-nmet hoxy-indol -3-yl carboxylic acid (endo-8-nethyl-8-aza-bicycl o-
[3.2.1]oct-3-yl) ester also called 2-nethoxy-indol-3-yl carboxylic acid
tropyl ester (processes d and e) Cbnpound of formulal; A=11in 3
position: [err] %.6% grR2O m4) deimt-3xvE qawbomylicoacip endovBinethuirg-aza-
configuration; ”bmy@hﬁ?'?ﬂjac@ @B_y]geﬁ‘?@ i) zdaad kex ¥l 419 rded duspensisn of

endo- 8- net hyl - clo 1] oc is aqdded to a _stirred
suspensi on gf 4 ‘g éégrﬂw N—‘l@ﬁ?fﬁ" l“'é‘EJEEf"h¥m‘8eé?eﬂ‘]8€)bSr?I‘“Eﬂ:)é" IR 2RI %r of or m

['3.3.11non-3-yl ester also called (N-desnethyl-[err]-honotropanyl)-5- qa

at 20°. The mixture is stirred for 3 hours at 20° to give 2~chloro-
5 dindoi-3-y1 carbexylic acid (endo-8-methyl-8-aza-ticyclof2.2.1]-
U oct-3-y1} estar in a clear yellow solution.

- The clear yellow solution is treated with 10 w1 absolute mzthanol
and allowed t¢ stand overnight. Usual working up by partitioning
the mixture between 1IN agueous sodium carbonate and methyliene

10 chluride gave a crude mroduct which 1s chromatogreched on
silicagal {30 fold amount} 2luting with metnylene chloride
containing 10% methanol and 0.5% ammonia the tvitle compound,
M.pt. 204 to 20€° {from ethandl).
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20. The m xture is stirred for 3 hours at [err] to give 2-chloro-

I ndol - 3-yl carboxylic acid (endo- 8-nethy|-8-aza-bicyc|o[ﬂ42.1]- oct-3-yl)
ester in a clear yellow solution. The clear yellow solution is treated with
10 nml absol ute methanol and allowed to stand overnight. Usual working up by
partitioning This is the replacement. sheet Date: 2 5 JUN 1998 - 18 -
100-5819/1 the m xture between 1N aqueous sodi um carbonate and nethyleq\l
chl ori de gave a crude product which is chromatographed on silicagel (30
fold anount) eluting with nethyl ene chloride containing | 0% nmet hanol and

0. 5% ammoni a the title conpound, Mpt. 204 to [err] (from ethanol). EXAMPLE
A-6:" 3-io0do-indol-4-yl carboxylic agld endo- 8- net hyl - 8- aza- bi cycl o-

[3.2.1] oct-3-yl ester (Conpound oféPormula | wherein A= 11 in 4 posi tion;
[err] = H [err] =3-1; X=N4, B=-0-; D=1Vin [err] configuration; n =
2; [err]); (process d) - -

EXAMPLE A-5:

3-iodo~indo1-4-y1 carboxylic acid endo-R-methyl-8~-aza-bicyclo-

[3.2.1]oct-3-y1 ester (compound of formula I wherein A = II in 4
pesition, R = H; Rp = 3-I; X = NH; B = -0-; D =1I¥ in a
5 configuration; n = 2; Rg = CH3) (pirocess d) : W

A solution of 2.84 g (10 m¥) indol-4-yi carhoxylic acid endo-8-
methyl-8-aza-bicyclo[3.2.1Joct-3-y1 ester is added dropwise at
15° to a stirred suspension of 2.48 g (11 mM) N-icdo-succinimide
in 200 ml absclute chloroform, The mixture is stirred for a

10 further 30 minutes at 20°. Partitioning between 1N sodium
carbonate solution and methyleane chloride and usual working up
gives the heading compound :83-165° (decomp) (from -ethanol).
Although the compound may be produced from 3-iodo-indol-4-yl
carvoxylic acid in analogous manner to that disclesed in Example

15 2.

EXAMPLE A-7: 5-chloro-2-mathoxy-4-methylamino-benzoic acid \‘\-i
1-aza-bicyclof2.2.2]oct-3-y1 estar also called
5-chloro-2-methoxy-4-methylamino-benzoic acid
quinuclidin-3-yl ester (process a)

20 (Compound of formula I wherein A = III; R4= OCH3; R5 = H; Rg=

NHCH3; Ry = C1; B = -0-;D0 = V in 3 position)

a) 5-chloro-4-methylamino-2-methoxy~henzoic acid imidazolide

12 g N,N'-carbonyl-diimidazole are added to a stirred solution of

8 g 5-chloro-4-methy1amino-z-methexy-benzoic'acid in 360 ml dry
25 tetrahydrofuran at 20 to 25°. The mixture is stirrad under

anhydrous conditions for 1 hour, and the solvent removad at 35 to

40°,The residue is dissolved in methylene cihloride.
T



A solution of 2.84 g (10 mM indol-4-yl carboxylic acid qu
endo- 8- et hyl - 8- aza-bi cycl o[ 3. 2. 1] oct-3-yl ester is added dropwi se at 15 to
a stirred suspension of 2.48 g (11 mV N-i odo-succini- mde in 200 n
absolute chloroform The m xture is stirred for a further 30 mnutes at 20.
Partitioning between 1N sodi um carbonate sol ution and net hyl ene chl oride
and uSual working up gives the heading conpound [err] (deconp) (from
ethamet). Al so the conpound may be produced from 3-i odo-i ndol - 4-yl
carboxylic acid chloride in anal ogous manner to that disclosed in Exanple
A-2. EXAMPLE A-7: 5-chloro-2-nmet hoxy-4-nethyl am no-benzoic acid
1l-aza-bicyclo- [2.2.2]oct-3-yl ester _also called

5- chl or o- 2- met hoxy- 4- met hyl - ani no-¥&nzoi ¢ aci d qui nuclidin-3-yl ester
(process a) a) 5-chloro-4-nethylam no-2-nmet hoxy-benzoic acid i mdazolide
12 g N, N -carbonyl -dii m dazol e are added to a stirred solution of 8 g

5- chl or 0- 4- met hyl am no- 2- met hoxy- benzoic acid in 300 m dry tetrahydrofuran
at 20 to 25. Therhei midtueeiis stsirade? tondetinEhiwithswitee, rdpkedoseent sheet

Date: 25 JUN 19%§§gnnsium sulphate, filtered and concentrated. The heading
: ccmnound crystallises from methylene chloride/hexane M.pt.
1\)2‘}.54’° -

o 5 b) 5-chlorc-4-methylamino-2-methoxy-benzoic acid l-aza-dizyclo-
[2.2.2]oct-3-y] estar

27 m! n-buty! lithjum (1.6 Molar) in hexane is zdded dropwise to
a stirred solution of 5.56 g l-aza-bicycloi2.2.2]cctan-3-01
(quinuclidin-3-01) in 100 ml absolute tetrahydirofuran at §° ic &°
10 under dry nitrogen. The mixture is stirred for a further 10 fo 1S
winutes at 0 to 5° and then a solution of 5-chlero-4-methyi-
amino-2-methoxy-benzoic acid imidazolide in 100 @mi ahsoiute
tetra-hydrofuran is added. It is stirred for an hour. 5 m!
seturated aqueous potassium hydrogen carbonate solution is adced
15 and the soiution is decanted. The residue is washed twice with
tetrahydrofuran., The combined organic phases are dried over
W, ' magnasium sulphate, filtered and concenirated. The crude procuct
is treated with an equivalent aount of maionic acid to give the
heading compound in hydrogen malcnate Torm.M.pt. 170-172° (from
20 acetone).

/—‘——_——
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- 19 - , 100-5819/1 anhydrous conditions for hour, and the

sol vent renoved at 35 to [err]. The residue is dissolved48dn net hyl ene
chloride. The m xture is washed 2 to 3 tines with water, dried over
magnesi um sul phate, filtered and concentrated. The headi ng conpound

- crystallises fromnethyl ene .chloride/ hexane. Mpt. [err]. b)

5-chl or o- 4- met hyl am no- 2- met hoxy- benzoi ¢ aci d 1-aza-bi cycl o-
[2.2.2.]oct-3-yl ester 27 ml n-butyl lithium (1.6 Mlar) in hexane is added
dropwise to a stirred solution of 5.56 g 1-aza-bicycl o[ 2.2.2]octan-3-o0l
(quinuclidin-3-o0l) in 100 mM absolute tetrahydrofuran at [err] to [err]
under dry nitrogen. The m xture |52§t|rred for a further 10 to 15 m nutes
at 0 to 5 and then a solution of B5Chl oro-4-met hyl - ani no- 2- net hoxy- benzoic
acid imdazolide in 100 m absolute tetrahydrofuran is added. It is stirred
for an hour. 5 ml saturated aqueous potassi-um hydrogen carbonate sol ution

I s added and the solution is decanted. The residue is washed twice - with

t et r ahydr of ur FAMREE AcBirb dnalinorg-ah leratiraethoiyahenaodd 2nidy exo-8-ben-

zyl-8-aza-bicyclol3.2.1]oct-3-yl ester aiso called

4-amino=-5-chlorn-Z-methoxy-benzoic ecid 3-benzyl

pseudo-nor-tropyl ester (process c)
£ {(Compound of formuia I wherein A = III;Rg = OCH3; Rg = H; Rg =

NHp3R7 = C1; B = 0 D=I¥ in B configuration; n =2; Rg= benzvl) W

a; 4-(N-benzvioxycarbonyl)amino-2-methoxy-benzoic acid methyl
ester '

A solution of 42.1 g 4-amino-2-methoxy-benzoic acid mathyl ester
10 in 600 ml tolucae is boiled under refiux for 2 1/2 hours togather

with 60 ml chloroformic phenyl ester. The sciution is ccolaed and

crystals of the heading compound filtered off.M.pt. 137-138°.

b) 4-(N-benzyloxycarbonylaming)-5-chiloro-2-methoxy-benzoic acid
methyl ester

15 18 g chlorine gas (dried over sulphuric acid) is passed through a
stirred solution of 61.4 g 4-(N-benzyloxycarbonyl)amino-2-metho-
xy-benzoic acid mefhyl ester in 1 litre chloroferm at 20° for 20
to 25 minutes. The reaction mixture is concentrated under a
vacuum to give the crystals of the heading POT“?uﬁd which is

20 reacted further as such.

T
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fragnesi um sul phate, filtered and concentrated. The crude product is treated
with an equival ent afount of malonic acid to give the heading conmpound in 44
hydrogen mal onate form Mpt. [err] (from acetone). EXAMPLE A-8:

4- am no- 5- chl or o- 2- net hoxy- benzoi ¢ aci d exo-8-benzyl - 8-aza- bi cyc-
10[3.2.1]oct-3-yl ester also called 4-am no-5-chl oro-2-net hoxy- benzoic

aci d. 8- benzyl - pseudo-nor-tropyl ester (process c) a)

4- (hbbénzyloxycarbonyl)an1no 2- met hoxy-benzoi ¢ acid nmethyl ester A solution
of 42.1 g 4-ami no-2- met hoxy-benzoic acid nethyl ester in 600 nl toluene is
boil ed under reflux for 2 1/2 hours together This is the replacenent sheet
Date: .2 5 JUN 1998 - 20 - 100-5819/1 with 60 m chloroformc
phenyl ester. The solution is cool ed%and crystals of the headi ng conpound
filtered off. Mpt. [err]. b)

4- (N- benzyl oxycar bonyl am no) - 5- chl or o- 2- met hoxy- benzoic acid nethyl ester

c) 4~(N-benzyloxycarbonylamino}-5-chloro-2-methoxy-tenzoic acid

200 m1 2N agueous sodium hydroxide solution is added dropwise to
a stirred solution of 72.1 g of the benzoic acid methyl ester
produced in step b) in 800 ml dioxane., The mixture is stirred for

Kv). 5 20 hours and the organic solivent remeved under a vacuum. The
residue is dissolved in water and adjusted toc pH 5-6 with M
hydrochloric acid. The heading compound is filtered off and
wéshed with water. M.pt. 182-183° (from iszthanol).

d) 4-(N-benzyloxycarbonylamino)-5-chloro~2-nethoxy-benzoic acid

i0 jﬁidazolide

The compound is produced in analougous manner te Example A-7a.

e) 4-{N-benzyloxycarbonylamina)-5-chioro-2-methoxy-henzoic acid
I\ exo-8-benzvl-8-aza-bicyclol3.2.1joct-3-yl ester

The compound is produced in analogons manner to Exampie A-7b.

“‘:‘iﬁ‘t’iﬁ‘ti‘ﬁfﬁm I



18 g chlorine gas (dried over-sul phuric acid) is passed through a stirred <
solution of 61.4 g 4- (N benzyl oxycarbonyl )am no- 2- net hoxy4s benzoic acid

met hyl ester in 1 litre chloroformat [err] for 20 to 25 mi nutes. . The
reaction mixture is concentrated under a vacuumto give the crystals of the
headi ng conpound which is reacted further as such. c)

4- (N- benzyl oxycar bonyl am no) - 5- chl or o- 2- et hoxy- benzoi ¢ acid 200 m 2N
aqueous sodi um hydroxi de solution is added dropwi se to a stirred SO|UthﬂJ
of 72.1 g of the benzoic acid nethyl ester produced in step b) in 800 m

di oxane. The m xture is stirred for 20 hours and the organic sol vent
renoved under a vacuum The residue is dissolved in water and -adjusted to
pH 5-6 with 3N hydrochloric acid.-3fke headi ng conmpound is filtered off and
washed with water. Mpt. [err] (from nethanol). d) -

4- (N—benzyroxycarbonylaninO) 5-chl or o- 2- met hoxy- benzoi c acid i m dazol i de
The conpound is produced i n anal ogous nanner to Exanple A-7a. e)

4- (N- benzy! oxwa&%mu&@v D022 SHEL RS £y BelRS R0XY1d) 8REH-Be i 148 aza-
exo- 8- benzyl - 8- gz OrTye 2. L OG- S- Yy ester e conpound 15 pr oduced in
anal ogous nanne..EﬁLiéLﬁq&H._Eﬁib_dégﬁiﬁi.anlno 5- chl or o- 2- met hoxy- benzoi ¢

aci d exo- 8-benzyl - 8-aza-

-

5.4 g 4-(N-benzyloxycarbonylanino)-5-chioro-2-methoxy-benzoic
acid exa-8-benzyl-3-aza-bicyclo[3.2.1Joct-3-y1 ester in 100 ml
5 ethano]-are-nyd;ogenated in the presence of 0.7 g palladium (10%) A\
on charcoal for 50 minutes at atmospheric pressure taking up one
equivalent of hydrogen., The mixture is filtered through a
filtering aid., . . - .4 and the filtrate concentrated.
The residue is chromatographed on silicagel with methylene
10 chloride containing 5% methanol and the heading compound cbtained
in free base form, M.pt. 241-242° (hydrobromide produced from
HBr, in ethanci). |

EXAMPLE A-9: 4-amine-5-chloro-2-methsxy-benzoic acid ex0-8-aza-
. bicyclo[3.2.1Joct-3-y1 ester also called 4-aming-5-

15 . chloro-2-methoxy-benzoic-acid pseudo nor-tropyl _
| ~ ester (process c) | | S/

~ (Compound of formula I wherein A =III; Rq= OCH3;R5 = H; Rg= NHz;
R7=C1; B = 0;D=IV in B configuration; n = 2; Rg = H)

8.4 g 4-(N-benzyloxycarbonylamino)-5-chloro-2-methoxy-benzoic

20 acid exo-8-benzyl-8-aza-bicyclol3.2.1Joct-3-y1 ester in 250 mi
ethyl acetate or acetic acid are hydrogenated in the presence of
1.2 g 10% paliadium on charcoal at atmospheric pressure and at 20
to 25° for 2 hours. The mixture is filtered (e.g. through Hyflo),
the filtrate is evaporated and the residue dissolved in methylene
chloride.

I ———
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bi cycl o[ 3. 2. 1] oct - 3- yI ester This is the replacenent sheet Date: 25 JUN
1998 -21- " 100-5819/1 5.4 ¢ . qé

4- (N-benzyl oxycar bonyl ami no) - 5- chl or o- 2- met hoxy- benzoi ¢ aci d

€x0- 8- benzyl - 8-aza-bicycl o[ 3.2.1]oct-3-yl ester in 100 m ethanol are

hydr ogenated in the presence of 0.7 g palladium (10% on charcoal for 50

m nutés at atnospheric pressure taking up one equival ent of hydrogen. The
mxthe€ is filtered through a filtering aid and the filtrate concentrat ed.

The residue i s chromat ographed on silicagel with nethylene chloride
cont ai ni ng 5% net hanol and t he headi ng conpound [err] in free base form

Mpt. [err] (hydrobrom de produced fromHBr, in ethanol). EXAMPLB A-9:

4- am no- 5- chl or o- 2- net hoxy- benzoi c 6rd exo- 8 benzyl - 8-aza-

bi cycl o[ 3.2.1] oct-3-yl ester also called 4-am no-5-chl oro- 2-

met hoxy- benzoi c-aci d pseudo nor-tropyl ester (process c)

The organic phase is washed with iM sodium hy*rox‘ and then
with water, dried over maﬂnes1um sulphate and concentrated. The
product is chromatographed through silicacel using mcthylene
chlorid2 + 5% methanol and methylene chlorida + 20% methanol, The
5 <title compound is crystailised as the hydrochloride, M.pt.
K,) 258-259° (from ethanol).

EXAMPLE A-10: Indol-4-yl carbeoxylic acid ends-8-metinvl-8-aza-
' bicycle[3.2.1Joct-3~yl esier alse called Indal-

4-yl carboxylic acid tropyi esier

10 (Compound of formula I A =II in 4 positionjRi= Ry= H; R3 = NH; B=
0; D = IV in a configuration; n=2; Rg = CH3)

7 g (50mM) endo-8-methyl~8-aza-bicyclol3.2, 1]ocfan 3-01 (tropyne)

in 15 m1 absolute tetranydrofuran is treated at 10 to 15°

y dropwise with 20 m1 (40 mM) of 2 Molar Butyl lithium in hexane.

\yj-/ 15 The mixture.is stirred for 30 minutes at 20°, and then
concentrated to a volume of about 10 ml to remove the hexane to
give the lithium enolate. 10 m1 tatrahydrofuran is added.

4.8 g (30 mM) dry indol-4-y1 carboxylic acid in 1§ ml absolute
tetrahydrofuran is treated portionwise with 5.85 g (236 mif}

20 N,N"'-carbonyl-diimidazole, The mixture is allowed to stand for 90
minutes at 20° and then is added dropwise to the lithium
enolate. The resultant suspension is stirred overnight at 20°C,
and partitioned between methylene chloride/a little isopropanol
and 1IN sodium carbonate. The organic phases are washed and dried
over sodium sulphate to give on evaporation the heading
compound, _

‘M.pt. 220-222° {decomp) (from ethanol).

“ﬁﬁi‘immu i m



8.4 g 4-(N-benzyl oxycar bonyl am no) - 5- chl or o- 2- et hoxy- benzoi c acid

exo- 8- benzyl - 8-aza- bicycl o[ 3. 2. 1]oct-3-yl ester in 250 ethyl acetate or
acetic acid are hydrogenated in the presence of 1.2 g 10% pal | adi um on
charcoal at atnospheric pressure and at 20 to 250 for 2 hours. The m xture
is filtered (e.g. through Hyflo), the filtrate is evaporated and the _
resi due di ssolved in nethylene chloride. The organic phase is washed with
IN sodi um hydroxi de and then with water, dried over magnesi um sul phate and
concentated. The product is chromatographed through silicagel using

met hyl ene chloride + 5% net hanol and net hyl ene chl oride + 20% et hanol . The
title conpound is crystallised as_gﬂg hydrochloride. Mpt. [err] (from

et hanol ). EXAMPLE A-10: |ndol-4-yl “carboxylic acid :

endo- 8- met hyl - 8-aza-bicyclo[3.2.1]- oct-3-yl ester also called Indol-4-yl
carboxylie acid tropyl ester This is the replacenent sheet Date: 2 5. JUN
1998

1-9-3z2-

EXAMPLE A-1l: indol-4-vl carboxylic acid endo-9-methy
ile

bicycic[3.3.11non-3-y] ester alsc cailsd Ix-homo-

tropanyl indol-4-~-vi =arboxylic ester
(Compound of formula I A=II in 4 position; X = NH:R3= Rz = H; R3
= NH; B = 0; D=1V in 2 configuraticn; n = 3; Rg= CH3) (process a)

a) 7.65 g (50 mi) endo~S-methyl-S-aza-nicyciol3.3.11nonan-3-61 in
15 ml1 absolute tetrahydrofuran are treated dropwise at 10 o
15° with 20 m1 (40 mM) 2 Molar Butyl lithium hexene solution., The
resultant mixture is stirred for 30 minutes at 20°. The hexane is
10 then eQaporated and'repléced by tetrahydrofursn to give a
solution of the lithium salt.

b) 4.8 g (30 @) dry indol-4-y1 carboxylic ecid in 15 ml absolute
tatrahvdrefuran is treated portionwise at rcom temperature

with 5.85 g (36 mid) k,N'-carbonyl-diimidazols. After gas

15 evoiutiqn finishas the solution is stood for 20 minutes at 20° -
and then treated dropwise with the above Tithium salt at 10 to \/
15°, The resultant suspension is stirred for 15 hours at 20° and
partitioned between methylena chloride/little isopropanol and 1IN
sedium carbonate soiution. The organic phase is washed with

20 water, dried with sodium sulphate and evaporated to give the
heading compound, M.pt. 189-190° {(from ethanol).

./
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Y 22 -
[err] H R3

(50 mM) endo- 8- net hyl

100- 5819/ |

(Conpound of fornula I
NH, B =%0; D=1Vin [err] configuration;
-8-aza-bicyclo[3.2.1octan-3-0] (tropine)

A=1I
n

2;

in 4 position;

[err]) 7 ¢
in 15 n

absolute tetrahydrofuran is treated at 10 to [err] dropwise with 20 m (40

mV) of 2 Mdlar
m nutes at [err],

renove’t he hexane to give the lithium enol ate.
added. 4.8 g (30 mM dry indol -

N, N - car bonyl

But yl

-di i m dazol e.
at [err] and then is added dropw se 438-t he |ithi um enol at e.

[ithiumin hexane.
and then concentrated to a vol une of about 10 m
tetrahydrofuran is
4-vyl

10 mi

The m xture is stirred for 30

to

carboxylic acid in 15 m absolute
tetrahydrofuran is treated portionwise with 5.85 g (36 M\

suspension is stirred overnight at [err],

chloride/ alittle |sopropanol and 1N sodi um car bonat e.
(L SR ik A

are washed and d

headi ng compound.

| ndol - 4-yl carbo
ester also calle
), .
5
19
15
o
_/
26
25

The m xture is allowed to stand for
The result ant

90 m nutes

and partitioned between nethyl ene
The organi c phases
BHEYImM sul phate to give on evaporation the

M pt. 220-222 (deconp)(fron1ethano|) EXAMPLE A-11:
St Tk ST P bl T P e e P
formula IV zre produced:

Example A B n Rg Conf., W¥,.pt. Prep
B-1 5-chloro-
indel-3-y1 0 2  CHa  endo 235-237°3) 2
3-2 demethoxXy=
indol-3-y1 € 2 CHy endo 133-134"  Z.
8-3 S~-methoxy=
indol-3-yl 0 Zz Ch3  endo 214-21° 2
B-4 l-methyl- _ _
“indo1-3-y1 0 2 (Hz endo 143-144° 3
B-5 indoi-3-y1 0 2  CHy  exé  239-240°3) 2
B-6 indol-3-y! 0 3 €43  endo Z203-209°3) 2
B-7 ingol-3-y1 0 2  n-C3dy endo  158-153° 2
B-8 indol-3-y1 0 2  benzyl exo  164-165°3) 2
B-9 indol-3-yl 0 2 bpenzyl endo 162-163°3) 2
B-10  indsl-3-y1 0 2 H endo  261-263°3) s&f
B-11 5-fluoro-
~ indol-3-yl © 3 - H endo  247-248°3) 4
B-12 l-methyl-
indol-3-y1 0 3 H endo  147-148° &
' B-13  indol-3-y] 0 3 H endo  234-235°3) 4
B-14 S~mathyl-
indol-3-y! 0 3 43  endo 228-230° 2
Sheet Has Been

i
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'acid ester (Compound of formula | A =11 in 4 position; = HN, [err] = H,

R3 NH B O, D=1IVin [err] configuration; n 2; Rs{FCH3); (process a)'
a) 7.65 g (50 mV) endo-9-net hyl - 9-aza- bi cycl o[ 3. 3. 1] nonan-3-0l in 15 n
absol ute tetrahydrofuran are treated dropwi se at 10 to 15 with 20 m (40

mV) 2 Mol ar butyl l|ithium hexane solution. The resultant m xture is stirred
for 30 mnutes at [err]. The hexane is then This is the repl acenent sheéy
Date 25 JUN 1998 - 23 - 100- 5819/ 1 evaporated and

repl aced by tetrahydrofuran to give a solution of the lithiumsalt. b) 4.8
g (30 M) dry indol-4-yl carboxylic acid in 15 nml absol ute tetrahydrofuran
is treated portionwi se at roomtenpgrature with 5.85 g (36 mV

N, N - carbonyl -di i m dazole. After gas evoluation finishes the solution is
stood for 90 mnutes at [err] and then treated dropwi se with the above
lithiumsalt at 10 to 15. The

Example A - B n Rg  Conf. M.pt.  Prep.

B~1i5 2-methyl-
iadel-3-y1 O 3 CH3 endc  204-205°
B-16 5-7luoro-1-
5 methylindal-

ro

3-y1 0 3 CH3 endo  107-103° Jor 2. ~
B-17 B-fluoro-in-
do1-3-y1 0 3 ° CHy endo 244-245°3) 2
8-18 5~fluoro-i-
10 methyl indol-
3-y1 0 3 benzyl endo  127-128° 3
B-19 l-methyl-in~ '
do1-3-y1 ] 3 CHy  endo  103-104° 3
S

______.;/
as Been R lmxd
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resul tant suspension is stirred for 15 hours at 20 and partitioned between

met hyl ene chloride/little isopropanol and I N sodi um carbonate sol ution. The/UD
organi c phase is washed with water, dried with sodi um sul phate and

evaporated to give the heading conppound M pt. 189-190 (from et hanol).

This is the replacenent sheet Date: 25 JUN 1998 - 24 -
100-5819/1 B SERI ES EXAMPLES The foll owi ng conpounds of formula | wherein D
is a‘gfoup of formula IV are produced: - Exanpl e A B n Re
Conf . H. pt. Prep. B-1 5-chloro- indol-3-yl O 2 [err]
endo [err] 2 B-2 4- met hoxy- indol-3-yl 0 2 [err] endo
[err] 2 B-3 5- net hoxy- indol-3;¥l 0 2 [err] endo [err]
2 =99=

- Example A : B n Rg - Conf. M.pt. Pren,

8-20 5-methyl-in-

do1-3-y1 NH 3 CHa endo  265-267°3) 1
B-21 5-fluoro~-in- : -
. 5 dal-3-y} Nt 2 CHs endo  220-222° 1
B-22 l-methyl-in-
do1-3-y1 RE 2 CH3 endo  169-170° 3or i
B-23 . 2-methyl!-in-
dol-3-y1 . NH 2 CH3 ende 196-197°3) 1
10 B-24 indo1-3-yl NH 2 i3 exo  251-262°3) 1
B-25 indol-3-yl  NH 2  CHa ends  205-206" 1
.- B~-26 = 5-chloro-in-
del-3-yl MH 2 CH3 endo  210-212° 1
B-27 indol-3-yi 0 3  benzyl endo 234-235° 1
16 B-28 1-methyl-in- -
' do1-3-y1 0 3 benzyl endo 147-158° 2
S - B-2% 5-fluoro-in- : -
U dol-3-y1 0 3  benzyl endo 193-i94° 2

Illllileltliliilﬁilelnrgﬁm



B-4 1-nethyl - indol-3-yl O
i ndol -3-yl O 2 [err] exo
[err] endo [err] 2 B-7
[err] 2 B-8 indol-3-yl O
indol-3-yl O 2 benzyl endo
H endo [err] 8f B-11
endo [err] 4 B-12 “1- et hyl -
[err] 4 B-13 indol-3-yl O
5-nmethyl - indol-3-yl O 3 [err]
i ndol -3-yl O 3 [err] - endo -
met hyl i ndol - 3-yl 0 -
5-fluoro-in-
Example A 8
B-30 benzothien-
3-yl 0
5-31 benzothien-
5 3-y1 NH
B-32 benzofuran-
3-y1. N
B-33 benzfurany-
3-y1 0
10 5-34 1(H)irden~
3-y1 NH
B~35 inds1-3-yi feH
3-36 indol-3-yl C

[err] endo [err] 3 B-5
[err] 2 B-6 {Ohdol -3-yl 0 3
i ndol -3-yl O 2 err] endo
benzyl exo [err] 2 B-9
[err] 2 B-10 indol-3-yl O 2
5-fluoro- indol-3-yl 0 3. H '}
indol-3-yl 0 -3 H endo
H endo [err] 4 B-14
endo [err] 2 B-15 2- met hyl -
[err] 2 B-16 5-fl uoro-1-
érr] endo [err] 3 or 2 B-17
n Rg Conf. M.pt. Prep.
3 CHy endo  129-13¢° 2
3  CH3 endo  225-226° 17) -
3 CH3 endo 169-201° 1
3 CH3 endo 77-78° Z
3 CH3 endo 181-183° 1
4  CH3 exo 264-265° 3) 110)
4  CHy exo 264-267"3) 2
"
-/
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dol - 3-yl 0 3 [err] endo [err] 2 This is the repl aCenent

sheet Date: 25 JUN 1998 - 25 - 100- 5819/ Exanple A
B n [err] Conf. M pt . Prep. B-18 ~ 5-fluoro-1- nethyl indol-
3-yl 0 3 benzyl endo [err] . 3 B19 1-methyl-in-
dol - 3-yl 0 3 [err] endo [err] 3 B-20 5-nethyl-in-
dol - 3-yl NH 3 [err] endo [err] 1 B-21 5-fluoro-in-
dol - 3-41 NH 2 [err] endo [err] 1 B-22 1- net hyl -i n-
dol - 3-yl NH 2 [err] endo [err] 3 or 1 B-23
2-met hyl -in- dol -3-yl NH 2 [err] endo [err] 1

-37-

C SERIES EXAMPLES

The following compounds of formula 1 wherein D is a group cf
faraula IV are produced:-

K,)  Example A B n Rg ~ Conf. M.pt. Prep.

5 C-1 indol-5-yl 0 2  CH3 endo  191-193° 2
C-2 indol-5-y1 0 3  CH3 endo  148-149° 10
c-3 3-iodo-in-

do1-5-yl 0 3 CH3 endo  172-174° 6
C-4 indol-4-y1 KK 2  CH3 exo 267-263°3} 1

10 ¢-5 indol-4-yl  NH 2  CHy endo  221-223°3) 1

c-6 indol-5-y1  NH 2  (CH3 endo  220-221°

_—
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B- 24 i ndol -
i ndol - 3-yl
dol - 3-y

3 benzyl
benzyl endo
‘benzyl endo
Terr] endo
[err] endo
[err] endo
[err] endo
endo [err]
[err] B-36

3-vyl NH 2 [err] exo [err] 1 B-25
NH 2 [err] endo  [err] 1 B-Zg‘3 5-chl oro-in-
NH 2 [err] endo [err] 1 B2 i ndol - 3-yl 0
endo [err] 1 B-28 1- net hyl -in- dol - 3-yl 0 3
[err] 2 B-29  5-fJqoro-in- dol-3-yl 0 3
[err] 2 B-30 benZothien- 3-yl 0 3 o0
[err] 2 B-31 benzot hi en- 3-yl NH 3 /
[err] [err] B-32 benzof uran- 3-yl NH 3
[err] 1 B-33 benzfurany- 3-yl 0 3
77-78 2 B-34 - I (Hinden- 3-yl NH 3 [err]
1 B-35 i ndol - 3-yl NH 4 [err] exo [err]
| nelolsekdfs exdpLes  [errl  exo o ferr] 2

The following éompounds of formula I wherein A is a
group of formula II and D is a group of formula V,

are produced:-

This Sheet Has B
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This is the replacenent sheet Date: 2 5 JUN 1998 - 26 - §
100-5819/1 C SERI ES EXAMPLES The fol | ow ng conpounds of fornula I whereiﬁé?

is agroup of formula |V are produced: - Exanple A B n [err
Conf. Mpt. Prep. CG1 i'ndol-5-yl O 2 [err] endo
191- 193 2 G2 i ndol -5-yl 0 3 [err]  endo [err] 10
CG3 , - 3-iodo-in- dol-5-yl 0 3 [err] endo [err] 6
C4 \ indol-4-yl NH 2 [err] £ [err] 1 G5
indol -4-yl NH - 2 [err] endo [err] 1 C6 i ndol - 5-yl
NH 2 [err] endo [err] 1 D SERI ES EXAVPLES The fol | ow ng
conpound of fornmula | wherein Ais a group of fornmula Il and Dis a group
of formula V is produced:- EXAMPLE A ' B D substitution Mpt.
Pr ep.
Example A.. B D substit- M.pt. Prep.
- 4)3
SE-1 indol-3-y1 0 3 219-221°4)3) 7
u
:"/A
U/
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D1 i ndol -3-yl O 3 [err] 7 This is the

repl acenment sheet Date: 25 JUN 1998 - 27 - 100- 5819/ 1
REPRESENTATI VE STARTI NG MATERI ALS OF FORMULA VI | EXANPLE‘ogT [err] Conf .
B Char.acteri sation Trivial nanme a) 2 [err] endo O m pt .
[err] Tr opi ne b) 2 [err] exo 0 mpt. [err]

Pseudot ropi ne C) 2 [err] endo NH bpt. [err] mm J
Tr opi nam ne d) 2 [err] exo NH bpt. [err] mm

Pseudot r opi nam ne e) 3 [err] endo NH bpt: [err] mf) 3
[err] endo OH anorphous+ g) 3 benzyl endo OH mpt. [err]
h) - 2 [err] endo OH oLkOj+ + prepared by reduction of
ketone by [err] with separation of Tsonmers ++ prepared by reduction

of ketone by [err]. Major product.

REPRESENTATIVE STARTING MATIRIALS OF FORMULA VI

EXAMPLE

a)

(5]

b)

c)

d)

e)

f)

h)

n

)

Rg Conf.
CH3 . ende
CHz - exo
-CH3  endd
CH3 exo
CHy endo
CH3 endo

benzyl endo

n-C3Hy endo

NH

NH

NH

OH

OH

Characterisation

m.pt.59-61°
m.pt.105-107°

bpt 82°/1Ziwm

bpt 75°/0.05 mm

bpt 115°/17 mm
amorpious+
m.pt.69-70%+

ol

Pseudotropina

Tropinamine

Pseudotropin-
anine

+ prepared by reduction of ketone by MNa@Hg with separation of

isomers

++ prepared by reduction of katone by NaBHg. Major product,

-
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r) N-methyl-10-aza-bicyclo[4.3. 1] dec-8-yl am ne (for Exanple B-35) 15 g ofm
sodi um are reacted in -anal ogous manner to that disclosed below in Exanple
j) with 9.69 g 10- met hyl - 10- azabi cycl o[ 4. 3. 1] - decan-8-one oXxi ne acetate
[mpt. [err] prepared in anal ogous nmanner to that disclosed in Exanple
A-1b] giving an oil bpt [err] mmafter working up in conventional manner.
HNMR (200 Miz) 3.27-3.04 (multiplet,2H HC(1)- and H-C(6); 2.59
(5|ngLet 3HHC(11)), 2.01-1.49 (rmultiplet,13H6 x 2H C and HC(8); 1.24
(singlet,2H, 2.H N exchangeable with D20); 13C NMR (25.2 MHz) 56.41 (d)
doublet), 42.85 (quartet C- 11), 41.44 (doublet), 37.13 (triplet, C7 and
C9), 32.54 (triplet, G2 and CG5) and 24.88 (triplet G3 and C4). The
configuration is believed to be exo-4fFhis is the replacenent sheet Date:
25 JUN 1998 - 28 - 100-5819/1 j)

N- net hyl - 10- azabi cycl o[ 4. 3. 1] decan- 8- ol

i) N-methyl-10-aza-bicyzlof4.3.1]dec~ 8—y1am1nn
(for Exemple B-35)

15 g of sndiust are reacted in analogous manner te that disciosed

below in Example j) with 9.55 g 10-methyl-1C-azabicyclo-
iu) [4.3.1)decan-8-one oxime acetate [m.pt. 253-253.5° C prepared in
5 analogous mannar to that disclosed in Example A-1b] giving an 0il

bpt 105°/0.9, mm affer working up in conventional manner.

"H.M.MLR. (200 MHz) 3.27-3.04 (multipiet,zi,HC-({1)- and H-C{&}; .
2.58 (singlet,3H,H-C(11)}, 2.01-1.43 (multiplet,i3H € x 2H-C and
H-C(8)); 1.24 {singlet,2H; 2.H-N exchangeebla with D20); 13¢C

10 H.K.R. (25.2 MHz) 56.41 (d) doublet), 42.85 {quartet C-11}, 41.44
(doublet), 37.13 (triplet, C-7 and C-9), 32.54 (triplet, C '
C-5) and 24.83 (triplet C-3 and C-4). The configuration is
believed to be exo,

N\ 5 N—methy}-10-azabicyc10[4.3.1]decan—8-ol'(for Example B-386)

15 5 g sodium pieces are added to a hot solution of 3.5 g 8-methyl-
10-azabicyclo[4.3.1]decan-8-one in 100 m1 of dry n-butarol. The
mixture is refluxed for an hour, cooled and acidified with

concentrated hydrochloric acid to pH 2, The mixiure is evaporated
to dryness to give a residue which is taken up in sodium

20 hydroxide, The mixture is extracted with chioroform, driad and
distilled, b.pt. 90-95°/0 025 mm.

“’ﬁﬁi‘imi*im i



(for Exanple B-36) 5 g sodium pieces are added to a hot solution of 3.5 g
8-net hyl - 10-azabi cycl o[ 4. 3. 1] decan-8-one in 100 m of d{ n- but anol . The
m xture is refluxed for an hour, cooled and acidified w concentrat ed
hydrochloric acid to pH 2. The m xture is evaporated to dryness to give a
residue which is taken up in sodium hydroxide. The m xture is extracted
with chloroform dried and distilled, b.pt. [err] mMmm 1H N MR (200 Miz)-
4.07-4.23 (multiplet, [err]-C(8) half width ca. 20Hz); 3.63 - 3.69 o’
(triplet, 0.33 H, j = 7Hz, HO-C(8) one isonmer exchangeable with D20), 2.13 -
1.38 (multiplet, 12H, 6 x CH2). 13C.N MR (25.2 Miz) 63.10 (doublet C8),
56. 80 (doublet, C1 and C-6), 43.13 (quartet, NCH3), 36.30 (triplet-C7 and
C9), 34.80 (triplet, G2 and G 5)42.25.04 (triplet CG3 and CG4). The
configuration is believed to be exo. The conpounds of the invention exhibit
phar macol ogi cal activity and are therefore useful as pharmaceuticals, e.g.
for therapy. In particular the conpounds exhibit serotonin Mreceptor

ant agoni st _actiyvyty qas Jdieal gduh 1y SLanar 1.est s, cFpr) GYaMpligy, 1) one

test the action’of the tTonp in'fan biting the dction of 'serotonin in
reduci ng the &9Pk)1 3dé3 of 3t e (Eohpetnd® &6t Hod = 7Hz,HO-C-(8) one isomer
exchangable with §p0), 2.13 -1,38 {muitiplet, 124, & x CHa).

13¢ N.i4.R. {25.2 MHz) 63.10 (doublet C-8}, 56.8C (dcublet, C-i

and C-6), 43.13 (quartet, NCH3}, 36.30 (triplet-C-7 and C-§),

34.80 (triplet, C-2 and C-5), 25.C4 (iripiet -3 and C-4). ,
The configuration is believed to be exc. ’

()]
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potential fromthe isolated rabbit vagus nerve was observed according to
the principles of Ricci-oppo Neto, European Journal of Pharmacol ogy (1978) [0}
49 351-356, under condi‘tions permtting differentiation between action
potentials generated in nyelinated nerve fibres (A fibres) and those
generated in small non-nyelinated fibres (C fibres) as described by

B. Gakl ey and R Schater, Experinmental Neurobiol ogy, A Laboratory Manual,

Uni ver<€ity of M chigan Press, 1978, p. 85 to p. 96. Serotonin itself exerts
its effect selectively on the C fibres and reduces the anpl i tude of the
action potential in these fibres This is the replacenent sheet Date: 25 JUN
1998 - 29 - 100-5819/ 1 progressively with dosage. This
action of serotonin is not blocked by3ihe known serotonin antagonists,
netitepine, nethysergide, BOL - 148, which have been said to block D
receptors for serotonin, but not Mreceptors (see Gaddam and Picarelli
Brit.J.Pharmacol. (1957), 12, 323-328). It therefore appears that serotonin

reduces The compounds of the inventicn exhibit pharmacological activity
and are thersfore useful as pharmaceuticals,e.g. for therapy.

In particular the compounds exhibit seroteonin M receptor
_ antagonist activity as indicated in standard tests. For axample,
kvf £ 1in cne test the action of the compounds in inhibiting tha aciion
of serotonin in reducing the amplitude of the compound acticon -
potential from the isolated rabbit vagus nerve was ohserved
according to the principles of Ricciopoa ieto, European Journal
of Pharmacology (1978) 42 351-356,under conditicas permitting
1C differentation between acticon potentials generated in myelinatad
ierve fibres (A fibres) and thosc generated in small
non-myelinated fibres (C Fibres) as desciibed by B.0ekley and
R.Schater, Experimental Neufobio]cgy, A Lsboratory Manual,’
University of Michigan Press, 1978, p.85 tc 95. Serotonin itsslf

=
o

exerts its effect selectively cn the C fibres and reduces the
amplitude of the action potential in these fibres'progressively
s ~ with dossge. This action of serotonin is not blocked by the known
- serotonin antagenists, metitepine, irethysergide, BOL -148, which
have been said to block 0 receptors for serotonin, but not M

20 receptors (see Gaddam arnd Picarelli, Brit.J.Pnarmaccl.(1957), 12,
323-328}. It therefore appears that serotonin reduces ihe
ampiitude of the action potential carried by the C fibres through
an effect madiated by M receptors for serotonin which are located
on these nerve fibres.

i 1



the anplitude of the action potential carried by the C fibres through an
effect nediated by Mreceptors for serotonin which are | ocated on these
nerve fibres. The test may be effected by establishing gjflose response
curve for serotonin (10-7 - 5 x 10-6 M after setting up the nerve. The
serotonin is washed out and when the C fibre action potential has regai ned
its original anplitude the conpound of the invention at a set concentration
of from about 10-16 Mto about 10-6 Mis preincubated with the nerve fo~30
to 60 mnutes. Varying concentrations of serotonin (10-7 to 10-4 M are
then applied with the conpound of the invention at the concentration as was
present during the preincubation pgﬁlod The M receptor ‘antagoni sts of the
i nvention either entirely block the action of serotonin (non-conpetitive
antagoni st) or cause a parallel shift of the serotonin/dose response curve

to the right (ine. tegﬂqﬁ@aﬁé%ff%@%nbyaésth@ﬁsﬂfu ] S«Pé"r@s%ﬁg Liqyired for
effect)(conpetltlve %ﬁhag qx z &) err be 0Obt ai ned
in the convent{Ynafr {107 s5ef‘oJf mHl l\ﬂfFéceﬁf}‘F i"%#f’aﬁ@nf"%h"-’aotlﬁn ty is
al so i ndi cat edsénotionin biist kaxgeti heute ke GlheoftiRer of BRE N2 ok MR Lesei At g r abbi t
heart accordi nQeéaQnE@%*@%ﬂ%an{ --pnt'tzj%za{ha com;,nunl lg% alg Alrl't’non et
5 a set concentration of from about 10-16 # to abcut 10-F &
_preincubated with the nerve for 30 to 60 minutes. Varying

concentrations of serotonin (10' to 10-% W) are then ap 1ied

C

with the ccmpound of the invention at the concentration as wes
praesent during the preincubation period,

10 The M receptor antagonists of the invention either entiraly block
the action of serotonin (non-compatitive antagecnist) or cause o
varallel shift of the serotenin/dose respunse curve to ithe right
(i.e. increased concantrations of serotonin vera reauirad for
effect (comsetitive entagonist). The pD' 2z or pAz valua inay be

obtained_in the convantional manner,

The serct an1x M receptor antagonist activity is also indicated by
1nh1b1t1ng the effect of serotonin on the isolatad rabbit neart ;
according to the method of J.R.Fozard and A.T.ioborak &1, \“!:)
European Journal of Pharmacology, (1978) 49, 109-112 at

20 concentrations of 16-11 to 1075 i of the compound of the
invention, pD'; or pA» values may be calculated in the"
conventional manner,

The action of the compounds as seratinin M receptor antagonists
for the treatment of analgesia is confirmed by action in the hot
25 plate test at a dose of from about 0.1 to 100 ma/kg s.c. or p.o.

T
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Eur opean Journal of Pharnmacol ogy, (1978), 49, 109-112 at concentrations of
[err] to [err] Mof the conpound of the invention. [err] or pA2 val ues may ”
he cal cul ated in the Conventional manner. The action of the conpounds as
Serotonin Mreceptor antagonists for the treatnent of analgesia is
confirmed by action in the hot This is the replacenent sheet Date: 25 JUN
1998 - 30 - 100-5819/1. plate test at a dose of from about
0.1 d100 ng/ kg s.c. or p.o. The serotonin-Mreceptor antagonist activity
is furthernore indicated in the cantharidine blister base test at a
concentration of about 10 . A blister is produced on the skin of the
forearm of human volunteers wth cantharidine. Wien serotonin is applied to
the base of such blisters it produce%dpain which can be neasured, the
intensity being proportional to the concentration of serotonin applied. The
procedure has been described by C.A Keele and D. Arnstrong i n Substances
produci ng Pain and Itch, Edward

The serotonin M receptor antagonist activity is furthermore
indicated in the cantharidine blister base test at a
concentration of about 16-8 M, A blister is preduced ou the skin
of the forearm of human volunteers with cantharidine. When

5 serotonin is applied to ths base of such blisters it produces

'k,) . pain which czn be measured, the iniensity baing proportienal to

the concentration of serotcnin applied. Th2 procedure has been
dascribed by C.A. Keele and D.Armstreng in Substances arcducing
Pain and Itch, Edward Arnold, Lcndon, 1964, p.30 tc 57, This

10 algesic action of serotonin is not inhibited by the serctonin D
receptorantagonists such as lysergic acid dietnylamide or its
bromo derivative and is therefore believed to be medzaaed by M
receptqrs. '

In the procedure followed the area under tne curve instead of the
15 peak ampiitude is measured by a linear integrater coupled to a
Ny | pain intensity indicator which is oparated by the volunteer. With
U/ increasing concentrations of serotonin a cumulative dose-response
curve to serotonin may be obtained. When nd further reponse on
increasing the serotonin concentration is obtainad, the serotonin
20 is washed off and the blister incubated with physiological buffer
solution for at least 40 minutes before the compound of the
invention, e.g. the preferrad compounds of Examples A-2 or A-3,
is applied. The test substance is preincubated with the blister
base for 3C minutes at a concentration of about 10-8 # bafore
25 varying concentratiors of serctonin are applied. A pAz value may
be cbtained in the conventionai manner.

_—
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Arnol d, London, 1964, p. 30 to 57. This algesic action of serotonin is not
i nhibited by the serotonin D receptor antagonists such as |ysergic acid
diethylam de or its brono derivative and is therefore bt\i eved to be
medi ated by Mreceptors. In the procedure followed the area under the curve
i nstead of the peak anplitude is neasured by a linear integrater coupled to
a pain intensity indicator which is operated by the volunteer. Wth -
increasi ng concentrations of serotonin a cunul ati ve dose-response curveto
serotonin may be obtained. When no further response on increasing the
serotonin concentration is obtained, the serotonin is washed off and the
blister incubated with physiological buffer solution for at |east 40
m nutes before the conpound of t I14%rnvent i on, e.g. the preferred conpounds
of Exanples A-2 or A-3, is applied. The test substance is preincubated with
the blister base for 30 mnutes at a concentration of about [err] M before
varyi ng concentrations of serotonin are applied. A pA2 value may be
obt ai ned i n t ke compaumdsomalt heminvent icthere dirpoedvare bd inHecdtrvefuri ose ar e
therefore | nda§ sl P HSRRBroCTAE Atnistd LGERA 1Ak AGARIAE Hre. 0. 1 O
the treatnment of pain, es ecLéf y mgraine, vascular and cluster headaches
and trigeni nalaibueaPefiial hndiiaraides ofaschHdet fadtiistepmepesties cdtdeul at i on
trigeminal nearalgia and also for the treatment of heart
5 circulation disorders, e.g. for the ircaiment of sudden deaih,

and possibly as anti-psychotics. : w,

An indicated daily dose is from about 0,5 tg 500 mg conveniently -
‘administered in divided doses in unit dosage form 2 toc 4 times a
day containing from about 0.2 to ahbcut 250 mg of tha compound or

10 in sustained release form.




di sorders, e.g.

anti - psychotics.

for the treatnent of sudden death, and possibly as
This is the replacenent sheet Date: 25 JUN 1998 -

T

100-5819/1 An indicated daily dose is fromabout 0.5 to 500 ng conveniently
adm nistered in divided doses in unit dosage form2 to 4 tinmes a day
containing fromabout 0.2 to about 250 ng of the conpound or in sustai
rel ease form The conpounds of the invention furthernore exhibit

anti Mafrhythnic activity as indicated by their serotonin Mreceptor
antagoni st activity and in standard tests. For exanple, the conpounds
i nhi bit arrhythm as i nduced by norepi nephrine in anaesthetized rats.
this test infusions of norepinephrine (3 to 10 m crogram ani nmal body
wei ght) are given until an arrhythmige_phase is indicated by ECG
measurenents | asts |onger than 10 seconds. After control of 3 consecut
I nj ections of norephi nephrine the compound of the invention is injected at
fromabout 10 to about 500 m crograni kg

10

Y
S 1
o/

The compounds of the invention furthermore exhibit

ant i-arrhythmic activity as indicated by their serotonin K
receptor antagonist activity and ih standard tests. Fer example
the compounds inhibit arrhythmias induced by norepinephrine in
anaesthetized rats. In this test infusions of rorepinerphrine (3
to 10 microgram/animal body ueight) are given until an arrvhytimic
phase as indicated by'ECG measuraments lasts longer than 10
seconds duratish. After contrel of 3 consecutive injecticns of
norephinephringe the compound of the invention is injected at
from about 1G to about 500 microgram/kg animal body weight
followad by norepinephrine injections. The arrhytiumic phasa is
reduced, or abolished depending on the dose of test compoundT

The COﬂpOUudS are therefcre indicated for use as anti-arrhytimic
agents, An indicated daily dose is from about 0.5 to about 500 mg
conveniently administered orally or by injection in divided doses
2 to 4 times a day or in unit dosage form containing from about
0.2 to about 250 mg, or in sustained release form.

/
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~ani mal body wei ght followed by norepinephrine injections. The arrhythmc

phase is reduced, or abolished depending on the dose of fest conpound. The
conmpounds are therefore indicated for use as anti-arrhyt\fini ¢ agents. An

i ndi cated daily dose is fromabout 0.5 to about 500 ng conveniently
adm ni stered orally or by injection in divided doses 2 to 4 tines a day or

I n unit dosage formcontaining fromabout 0.2 to about 250 ng, or in \_J
sust ai ned rel ease form The present invention accordingly provides a
conpound of the invention in pharmaceutically acceptable form e.g. in free
base form or pharnmaceutically acceptable acid addition salt form or
quaternary amoniumsalt form for_ 44se as a phar maceutical, particularly
for use as a serotonin M antagonlst for those di seases where bl ockage of
serotonin Mreceptors woul d be expected to have beneficial effects, e.g. as
an anal gesic agent, especially as an anti-mnigraine agent, and as an
anti-arrhytmc_agent. The preferred indication |s t he anal gesi ¢ indication.

The preferred COPPe PRI éP'ée"ctﬂéntqct'Ped‘é’dr‘r%d?mdé & 2ESQIRAHEE OA Bheng A- 3
This is the rephaserentinspestnabaitdcal 1y abeeildb 14 ¥98m, e.g. in free base

form, or pharmaceutically acceptable acid addition salt form or
quaternary ammonium salt form, for use as a pharmaceutical,

5 particularly for use as a serotonin M antagonist for those
disecases where blockage of serotonin M recpeteors would be "
expected to have beneficial effects. e.g. as an analgesic agent,
espacially as an anti-migraine agent and as an anti-arrhythmic
agent,

10 The preferred indication is the analgesic indication. The
preferred compounds are tha title compounds ¢f Examples 22 and
A3.

The compounds of the 1nvent1on nay be administer red in free base

form, or in pharmaceutically acceptable salt fc*m, e.g, suitable Q_ o

15 acid addition salts and quaternary ammonium salts, Such salts \/
exhibit the same order of act1v1uy as the free bases. The present
invention accordingiy also provides a pharmaceutical composition
comprising a compound of the invention, in particular a compound
of formula I, an acid addition salt thereof or a quaternary

26 ammonium salt thereof, in asscciation with a pharmaceutical

carrier or diluent. Such compositicons may be formulated in

conventional manner so as to be for example a solution or a
tabiet,. '

i i‘?iu




= 32 - 100-5819/1 The conpounds of the invention nmay be ;{&
adm nistered.in free base form or in pharmaceutically acceptable salt

form e.g. suitable acid addition salts and quaternary amoni um salts. Such
salts exhibit the same order of activity as the free bases. The present
invention accordingly also provides a pharnaceutical conposition conprising
a conpound of the invention, in partic#9r a conpound of fornula |, an acid
addi N-6n salt thereof or a quaternary amonium salt thereof, in associ ati on
with a pharnmaceutical carrier or diluent. Such conpositions nmay be

formul ated in conventional manner so as to be for exanple a solution or a
tablet. A group of conpounds conprises conpounds of formula | wherein Ais
a group of fornmula Il, wherein [err] and [err] independently are hydrogen,
hal ogen, [err]Al gydyp oo f [ermyaindsxyconfparisiesi sompounds4ofr ferpadations, R3
s hydrogen ofyJekLi@kNs 4 NEdUP ¢ FoiiiAal 31,NwRBPEGHOR, Safld0R, S Dis a

group of fornu hydrogen, [err]alkyl or_benzyl &r a group
of formula V mh@¢%p¢pdent1y are hydrogen, halogen, (CT 4) alkyl, or

(C] 4)aikoxy, 2 is in the 4 or 5 positions, R3 is hydro-
gen or (C _4)a1ky1 the free valence is in pos1t1on 3, 4

or 5; D is a group of formula IV wherein R8 is hydrogen,

(01_4)a1ky1 or benzyl or a group of formula V wherein the
free valence is attached to the 3 position and subject

to the above proviso to formula I.
A group of coilpounds comprises the compounds of the above
formula I excluding any one of the specific examples, e.g.
the compound of Examples A2 or A3.

O/
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the free valence is attached to the 3 position. A group of conpounds
conpri ses the conpounds of the above fornmula | excluding any one of the
speci fic exanples, e.g. the conpound of Example A-2 or p)3. This is the
repl acenent sheet Date: 25 JUN 1998 - 33 - 100- 5819/ |
CLAIMS: 1. A process for the productior56f a bicyclic heterocyclic
.carboxylic acid al kyl ene bridged piperidyl ester or amde, with the o
provisos that a) in any bicyclic heterocyclic carboxylic acid am de the

bi cyclic heterocycle does not contain two oxygen atons, and b) any bicyclic
het erocyclic carboxylic acid ester has an al kyl ene bridge containing a
mni mum of 3 carbon atggﬁg tit ached to two piperidyl ring carbon atons, as
wel |l as acid addition d quat ernary anmoni um salts

1. A process for the production of'a di-carbocyclic or
heterocyclic carboxylic acid alkylene bridged piperidy!l
ester or amide, with the provisos that

a) any monocyclic heterocyclic carboxylic acid amide
or ester the heterocycle of which is a six membered
ring containing ring nitrogen atoms or a hetero-

cyclic carboxylic acid amide the heterocyé1e . of
which contains two oxygen atoms, has an alkylene
bridge between the piperidyl nitrogen atom and a
ring carbon atom, and
e

i



thereof, which includes the step of condensing an appropriate heterocyclic
carboxylic acid or a reactive acid derivative thereof, or a precursor of “6
the acid or derivative, with an appropriate al kyl ene bridged pi peri dyl

am ne or piperidinol, or a precursor thereof, and as necessary converting

the resultant piperidyl ester or am de, o acid addition salt or quaternary
amoni um salt thereof into the required p 5eridy| ester or am de or acid

addi t¥™dn salt or guat ernary anmoni um salt thereof -and recovering the

resultant piperidyl ester or am de as such or as an acid addition salt or

as a quaternary ammnium salt thereof. 2. A process for the production of

a conpound of fornmula | A-COB-D | This is the replacenent sheet
Date: 2 5 JUN 1998 - - 34 - 100-5819/1 wherein Ais a group
of formula Il b) monocyclic-thenoyl and naphthoyl 8-aza-bicyclo[3.2.1]-

oct-3-yl esters are excludedi as well as acid addition
" salts and quaternary ammonium salt thereof,

which includes the step of condensing an appropriate
di-carbocyclic or heterocyclic carboxylic acid or a
reactive acid derivative thereof, or a precursor of the

Kv) acid or dgrivative, with an appropriate alkylene bridged
piperidyl'amine or piperidinol, or a precursor thereof,
and

as necessary converting the resultant piperidyl ester

or amide, or acid addition salt or quaternary ammonium
salt thereof into the required piperidyl ester or amide
or acid addition salt or quaternary ammonium salt thereof
and recovering the resultant piperidyl ester or amide as
such or as an acid addition salt or as a quaternary
ammonium salt thereof.

2. A process for the production of & compound of formula I
“ A-C0O-B-0 I

wherein A is & graup of formula II

~N
Rl—J;j’\\\

P

J
) Ol

wherein the free valence is attached to either fused ring,
X s =CHp=, -NR3=-, -0-, or -S- |
Ry and Ry independentiy are hydrogen, halogen, (C1.4)-
alkyl, (C1.4)alkoxy, hydroxy, amino, (Ci.4)alkyl-
aming, di{Cj.4)alkylamino, mercapto or (Cj-4)alkyl-
thio,
R3 is hydroéen (C1-4)alkyl, (C3.5)alkenyl, aryl or

: aralkyl, o=
BT —

-_—
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[err] wherein the free valence is attached to either fused ring, X is
[err], -O or -S-, [err] and [err] independently are hydrpgen, hal ogen,
[err] alkyl, [err]al koxy, hydroxy, amino, [err]alkylamk
di[err]al kyl ami no, nercapto or [err]alkylthio, [err] is hydrogen or
[err]Jalkyl, Bis -0- or -NH, D is ag gup of formula IV [err] wherein n-
is 2,3 or 4 [err] is hydrogen, [err]alk§ . [err]al kenyl or aralkyl, or a-
group of fornmula V [err] as well as acid addition salts and quaternary o/
ammoni um salts thereof, This is the replacenent sheet -Date: 25 JUN 1998

B 1is -0~ or -iH-,
D is a group of farrula IV

- VaVa% (CHZ)nN-!"8 _ v
N/
-
wherein n is 2,3 or 4 |
10 Rg is hydrogen, {(Ci.7)alkyl, (C3.sjaikenyl, or aralkyl,
or a group of formula V _
\ v
(CHZ)Z -
K_:T-_
o/
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- 35 - 100- 5819/ which-includes the step of a) condensing an
appropriate conmpound. of- formula VI A-CO CH W “jk
wherein A is as definetl above, or a reactive derivative thereof, or a
precursor of the acid or derivative, with an appropriate conmpound of
formula VIl HB-D VI wherein B and D are as

defined above, or a precursor of the co ind or, b) alkylating a conpound
of formula | having a secondary am no group to produce a conpound of
formula | with a tertiary am no group, c) deprotecting any protected form
of a compound | to obtain a conmpound of fornmula I, d) hal ogenating a
conpound of fornmula | wherein Ais a group of formula Il and R2 is hydrogen
to obtain the correspondi ng conpound wherein R2 is hal ogen, and e)

al koxyl ating a cdsmpe@htl @ FoidndddiltidmersailtsAand gqugtevpaely tamoniam! | and
R2 i s hal ogen tosppﬁgi@héﬁgbpprreSponding conpound wherein R2 is alkoxy,
and

which includes the step of

2) condensing an appropriate compound of farmula VI
A-CJ-0H ' VI

wherein A is as defined above,

or a reactive derivative thereof,

or a precursor of the acid or derivative,
with an aporopriate compound of formula VII

HB=-D 128!
wherein B and 0 are as defi'ned above,
C. or a precursor of the compound, or
b) alkylating a compound of formula [ having a secondary amino

.group ‘to produce a comﬁound of formula I with a tertiary
amino group,

[T T T i
T (IR 0A



recovering the resultant conpound of fornmula I as such or as an acid
addition salt or as a quaternary ammonium salt thereof. 3. A process for

. the production of a bicyclic heterocyclic carboxylic adhd ester or anide as

defined in claiml1, or an acid addition salt or quaternary anmoni um salt of

- the ester or amde This is the replacenent sheet Date: 2 5 JUN 1998 -

36 - 100-5819/1 substantially as herei nbefore described with
reference to any one of the exanples. “£4-p bi cyclic heterocyclic carbox9+¥c
acid ester or amde or an acid addition salt or quaternary anmoni um salt of
the ester or am de whenever prepared according to the process of claiml1, 2
or 3. 5. A bicyclic heterocyclic carboxylic acid al kyl ene bridged pi peri dyl
ester or am de, M Vi En indV6f 1£6 rdeta clic
carboxylic ag?ddegrn?’{d]ee&?ﬁge%‘?c@%ﬁﬁgéé@?gﬁ%g;ﬁ/c? gﬁg%@sneng fgoﬁﬁtaai E\O%b\y/\o oxygen
atons, and obtain a compound of formula I,

d) halogenating a compound cof formula I wherein A is a group of
formula II and Ry is hydrogen te obtain the correspondirg

compound wherein Rp is halogen, or

e) alkoxylating a compound of formula I wherein A is a group of

formula II and Ry is halogen to obtain the corrasponding &-)

compound wherein Rz is alkoxy, and

recovering the resultant compound of formula I as such or as an
acid additicn salt or as a quaternary ammonium salt thereof.

3. A process for the production of a di-carbayclic or
heterocyclic acid ester or amide as defined in claim 1,
or an acid addition salt or quaternary ammonium salt

of the ester or amide substantially as hereinbefore
described with reference to any one of the examples.

4. A di-carbocyclic or heterocyclit acid ester or amide
or an acid addition salt or quaternary salt of the

ester or amide whenever prepared according to the process
of claim 1, 2 or 3. .

| O A LA |s||||iﬁt|||||| |T|T|i|Tii .
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b) any bicyclic heterocyclic carboxylic acid ester has an al kyl ene bridgelzo
containing a mninumof 3 carbon atons, attached to two piperidyl ring
carbon atons; as well a% acid addition salts and quaternary amoni um salts
thereof. 6. A conpound of forrmula | as defined in claim2, as well as acid
addition salts and quaternary annDnlun1§§Its thereof. 7. A conpound of
claim6 wherein aral kyl is [err]alkyl stituted by unsubstituted phenyl

or phefiyl nono- or poly-substituted by [err]al kyl, hal ogen, hydroxy or
[err]al koxy, as well as acid addition salts and quaternary anmoni um salts
thereof. 8. A conmpound of claim6 which is a conpound of formula Iqa [err]
This is the replacenent sheet Date: 25 JUN 1998 -37 -

100- 5819/ 1 whergi m tde- ddr@p oy iarRcer federacheditocerbbrylfausadidi ng, and
n is 2 or 3, E”%Lylene bridged piperidyl ester or amide, with the
provisos that

a) any monocyclic heterocyclic carboxylic acid amide or
ester the heterocycle of which is a six membered ring
) containing ring nitrogen atoms or a heterocyclic
i,) carboxylic acid amide the heterocycle of which contains
two oxygen atoms, has an alkylene bridge between the
piperidyl nitrogen atom and a ring carbon atom, and

b) monocyclic-thenoyl and naphthoyI 8 -aza- b1cyc1o[3 2.1]-
oct-3-yl esters are excluded;
as well as acid addition salts and quaternary ammonium
salts thereof.

6. A compound of formula I as defined in claim 2, as well
as acid addition salts thereof and quaternary ammonium

.salts thereof.

N 7. A compound of claim 6 wherein aryl is unsubstituted
phenyl or phenyl mono- or poly-substituted by (C1_4)§1ky1,

-_—
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[err] and [err] are as defined in claim6, as well as acid addition salts
and quaternary ammoni um salts thereof. 9. A conpound of claim6 which is a
conmpound of forrmula Igb [err] wherein the free val ence\f%\ attached to
either fused ring, and Rlgb and R2gb are independently hydrogen, hal ogen or
[err]alkyl, [err] is hydrogen or [err]alkyl, [err] is hydrogen or

[err]al kyl or aralkyl, and n' is 2 or 3°as well as acid addition salts and
guat ernary anmonium salts thereof. This is the replacenent sheet Date:
5 JUN 1998 - 38 - 100-5819/1 10. A conpound of claim6 of

formula [err] [err]

halogen, hydroxy or (C]_4)a1koxy, and wherein aralkyl
is (CT_4)a1ky1 substituted by unsubstituted phenyl or
phenyl mono- or poly-substituted by (C1_4)a1ky1,
halogen, hydroxy or (C]_4)a1koxy,'as well as acid
addition salts and gquaternary ammonium salts thereof.

// :
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wherein the carbonyl group is attached to either fused ring, and R2qc is as
R2 defined above other than [err]al koxy and hydroxy, and n', [err] are as (211
defined in claim6 or Il-as well as acid.addition salts and quaternary
ammoni um sal ts thereof. 11. A conpound of claim6 wherein Ais a group of
formula I'l, wherein RL and R2 independently are hydrogen, hal ogen,
[err]@iﬁyl or [err]alkoxy, [err] is in th&7 or 5 positions, [err] is
hydrogén or [err]alkyl, and the free valence is in position 3, 4 or 5 and D
is agroup of fornmula IV wherein [err] is hydrogen, [err]al kyl or benzyl or
a group of fornmula V wherein the free bond is attached to the 3 position,
as well as acid addition salt and quaternary ammonium salts thereof. 12. A
conmpound of claim6 which is N (endo-9-nethyl-aza-bicyclo- [3.3.1]non-3-yl)
i ndol - 3-yl carboxylic acid am de as well| as acid addition salts and
quat ernary amDrg Una Sedknbsurddher @Qbim 613nich §onPesmsburl of abmiGawiyach is
i ndol -3-yl carboxylic acid endo-8- nethyl-8-aza-bicyclo[3.2.1]oct-3-yl
ester as well as acid addition salts and quate amoni um sal ts thereof.
14. A compound of claim®6 which is 1-nethyl- %en o: 9- et hyl - aza-

0.0 (CEy )¢ =Ry

-t
£
o

Rz
W
wherein the free valence is attached to zither fused ring,'and
n' is 2 or 3, and
Ry, R2, R3 and Rg are as defined in claim G,
10 as we'l as acid addition salts and quaternary amonium saits
thereof.
{ “/
Ny
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This is the replacenent sheet Date: 25 JUN 1998 - 39 -

100- 5819/ |

bi cycl o[ 3. 3. 1] non-3-yl) indol -3-yl carboxylic acid am de as wel |l

as acid addition salts and quaternary anmmni um salts thefeof. 15. A
compound of claim®6 which is 5-fluoro-1-nethyl-indol-3-yl carboxylic acid
endo-9-aza-bicyclo[3.3.1]non-3-yl ester as well as acid addition salts and
guat ernary anmoni um salts thereof. 16. A conpound of claim®6 which is

2- met hoxy-

i ndol -3-yl carboxylic acid -/

endo- 8- met hyl - 8-aza-bi cycl o[ 3.2. 1] oct-3-yl ester as well as acid addition
salts and quaternary ammonium salts thereof. 17. A conmpound of claim®6
- which is 2-chloro-indol-3-yl caFﬁ@Xylic aci d

- endo- 8- net hyl - 8-aza-bicyclo[3.2.1]oct-3-yl ester as well as acid addition
salts and quaternary ammoni um salts thereof. 18. A conpound of claim®6
whi ch is 3-iodo-indol-4-yl carboxylic acid
endo- 8- et hyl - aza- bi cycl o[ 3. 2. 1] oct-3-yl ester as well as acid addition

a1 s and quch er QIR WTa#'d §nidPIE0L cotfound SOTBRNINL oo ol ai m ©

which is indo

oxyl1c aci

C0.0
N .
R. . -~ Igd
~lgb P
_ N
[
R3qb
wherein the free valence is attached to either fused ring, and
Riqb and Rpgh are independently hydrogen, halogen, or
(Ci-q)alkyl,
5 Ragb is hydrogen or (C1.4)alkyl
Rggb is hydrogen, (Ci.7)alkyl or aralkyl, and
n' is 2 or 3,
as well as acid addition salts and quaternary ammonium salts
thereof.
N
10 10.A compeund of claim 6 of formula Iqc -/

Iqc

2qc

mmmon




endo- 8- et hyl -aza-bicyclo[3.2.1loct-3-yl ester as well as acid addition
salts and quaternary ammonium salts thereof. 20. A conpound of claim®6 [2%
whi ch i s indol-4-yl carboxylic acid -

endo- 9- met hyl - aza- bi cycl o[ 3. 3. 1] non-3-yl ester as well as acid addition
salts and quaternary ammonium salts thereof. 21. A conmpound of claim®6
wherein,D is a group of formula IV and A B,n, [err] and the configuration
of the noiety B - D respectively are 5-chloro-indolyl-3-yl, 0,2, CH3 and
endo, as well as acid addition salts and quaternary amoni um salts thereof.
22. A conpound of clatm6 wherein Dis a group of fornula IV and A B, n,
[err] and the configuration of the noiety B - D respectively are

4- met hoxy-indol -3-yl, 0,2, [err] amrg9endo, as vell as acid addition salts
and quaternary ammonium salts thereof. This is the replacenent sheet Date:
25 JUN 1998 - 40 - -100-5819/1 23. A compound of claim®6
wherein Dis a group of fornula IV and A B,n,[err] and the configuration of
the noiety B - D respectively

‘wherein the carbonyl group is attached to either fused r~ing, and
Ragc is as Rz dafined in claim 2 other than
{Cy.4)aikoxy and hydraxy, and
n', R}, R3, R7 are as definad in claim 6 or 1l
N\ 5 as well as acid additicn salts and quaternary emmonium salts
thereof.

Vs
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are 5-nethoxy-indol-3-yl, 0,2,[err] and endo, as well as acid addition
salts and quaternary ammonium salts thereof. 24. A conpound of claim®6
wherein Dis a group of forrmula IV and A B,n,[err] and e configuration of
the noiety B - D respectively are 1-nethyl-indol-3-yl X®,2 [err] and endo,
as well as acid addition salts and quaternary ammoni um salts thereof. 25. A
conpound of claim6 wherein Dis a grof®-of formula IV and A B, n,[err] 329
the configuration of the noiety B - D respectively are indol-3-yl,

0,2,[err] and exo, as well as acid addition salts and quaternary amoni um
salts thereof. 26. A conmpound of claim®6 wherein Dis a group of formula IV
and A B, nR and the configuration of the noiety B - D respectively are

i ndol -3-yl, 0, 3, CH3 and endo, as well as acid addition salts and

quat ernary ammonium salts thereof. 27. A conpound of claim6 wherein Dis a
group of formikaA| voBRRAUAIROA EaiN Grnehereirohfiyus aataup off the noiety B -
D respectivelyrau®ai 080! wBe¥binOR. 2and-R &1 {d défh WOy a5r V& d Py AF, O

addition salts,and quaternary, a nium salts, thereof. 28.. A conpound of
claimé6 mherh?ﬂ°§ﬁpg g£gnm$ﬁ¥6¥F?E?ﬁuFé]i45%&ﬁ9¥¥£&32[kﬁrﬂ"dﬂﬂgﬁhe

‘configurationrob pbeitborsy gﬁ;ii)h$¢p®geﬂve*y(eqfhjanky};}aﬂd fthe 2, benzyl
PR

and exo, as webk @g18ALE 2RI P8sition 3, 4 or 5, and D is a group
of formula IV wherein R8 is hydrogen, (C]_4)a1ky1 or
benzyl or a group of formula V wherein the free bond is -
attached to the 3 position and subject to the proviso o/
to formula I in claim 2 as well as acid addition salt .
and quaternary ammonium salts thereof.

.
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salts and quaternary ammonium salts thereof. 29. A conmpound of claim®6
wherein Dis a group of fornula IV and A B,n,[err] and the configurationkﬁ6
the moiety B - D respectively are indol-3-yl, 0,2, benzyl and endo, as well
as acid addition salts and quaternary anmonium salts thereof. This is the
repl acenent sheet Date: 25 JUN 1998 - 41 - 100-5819/1 30.
A cogpound of claim6 wherein Dis a group of fornula I'V and A B, n,[err]
and t configuration of the noiety B - D respectively are indol-3-yl, 0,2,
H and endo, as well as acid addition salts and quaternary ammoni um salts
t hereof. 31. A conpound of claim6 wherein Dis a group of fornula IV and
A B,n,[err] and the configuration QEL}he noiety B - D respectively are
5-fluoro-indol-3-yl, 0,3, Hand endo, as well as acid addition salts and
guat ernary ammoni um salts thereof. 32. A conpound of claim6 wherein Dis a
group of fornmula IV and A B, n,[err] and the configuration of the noiety B -
D respectively . . .
o 12. A compound of claim 6 which is N-(endo-9-methyl-aza-bi-
cyclo{3.3.1]non-3-y1) indol-3-y1 carboxylic acid amide as
well as acid addition salts and quaternary ammonium salts

thereof.

5 13.A compound of claim 6 which is indol-3-yl carboxylic acid
endo-8-methyl-8-aza-bicycliot3.2.1]Joct-3-yl ester as well as
acid addition salts and quaternary ammcnium salts thereof.

14 . A compeund of claim & which is l-methyl-N-(endo-9-methyl-
aza-bicyclo[3.3.1]non-3-y1) indol-3-y! carboxylic acid amide
10 as well as acid addition salts and quaternary ammonium sailts
thereof,

15.A compound of claim 6 which is 5-fluoro-l-methyl-indol-3-yl

i o carboxylic acid endo-9-aza-bicycio[3.3.1]non-3-yl ester as
well as acid addition salts and quaternary ammonium salts

15 thereof. '

16 .A compound of claim 6 which is Z-methoxy-indol-3-y1

carboxylic acid endo-8-methyl-8-aza-bicyclo(3.2.1Joct-3-yl1-
ester as well as acid addition salts and quaternary ammonium
salts thereof.

i



are 1-nethyl-indol-3-yl, 0,3, Hand endo, as well as acid addition salts
and quaternary annnnlun1salts t hereof. 33. A conpound of claim®6 wherein D
is agroup of formula IV and A B, n,[err] and the configuration of the
noiety B - D respectively are i ndol - 3- yl, 0,3, Handt o, as well as acid
addition salts and quaternary annDniun1saIts t hereof. 34. A conpound of
claim6 wherein Dis a group of fornul aéR¥ and A B,n,[err] and the W
configuration of the noiety B - D respectively are 5-nethyl-indol -3-yl,

0,3, [err] and endo, as well as acid addition salts and quaternary amoni um
salts thereof. 35. A conmpound of claim6 wherein Dis a group of formula IV
and A B, n,[err] and the configuration of the noiety B - D respectively are
2-met hyl -indol -3-yl, 0, 3, [err] and endo, as well as acid addition salts
and quaternary annnnlun1salts t hereof. 36. A conpound of claim6 wherein D
is a group of fKWrnNEtdﬂ¢ommd AfBcriafier 6] wardht lis 2enh1900aundn105-1he
moiety B - DT eShed iR Ypldotd-FedngiL L Zhndet 1yt s 8, FI6LR o0

endo, as wel | a8 am’é:g\ﬁ éﬁlt i on uat ernary nlun1sa ts thereof.
37. A conpouncl&ﬁykﬂaﬂhﬁﬂGaWh@ﬁéﬂna@ asigd gddifien ﬁéﬂﬁﬁla"ﬂvqaﬂBeWﬂP§y|s

the repl acement, sififflunPda'ts thePedd 1998

18. A compound of claim 6 which is 3-iodo-indol-4-yl &
carboxylic acid endo-8-methyl-8-aza-bicyclo[3.2.1]Joct-

3-y1 ester as well as acid addition salts and quaternary
~ammonium salts thereof.

\/
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- 42 - ' 100-5819/1 A, B,n, [err] and the configuration of the
moiety B - D respectively are 5-fluoro-indol-3-yl, 0,3,[err] and endo, ';u?
wel |l as acid addition salts and quaternary ammoni um sal ts t héreof. 38. A
conpound of claim6 whereinn Dis a group of formula IV and A B,n, [err] and
the configuration of the noiety B - D resgectively are -

5-fl yor,o- 1- net hyl -i ndol - 3-yl, 0,3,benzyr nd endo, as well as acid addition
salts™and quaternary amonium salts thereof. 39. A conmpound of claim®6
wherein Dis a group of fornmula IV and A B,n, [err] and the configuration

of the nmoiety B - D respectively.are 1-nethyl-indol-3-yl, 0,3, [err] and
endo, as well ad %ciAd cadgiouindn ofakfigisnd whackr har ynderhvht win catbiax it Ter eof .

40. A conpound OJCHCJ %'n@oﬁswﬂ«%&ﬁg TzESR?CQE‘PUP3O§ 196l e 4V @itkr as

A B n,[err] and the configurati e hoi et g D respectively a{ :
5- et hyI -i ndol - 3@ aI‘iHa*Csd [aéndr‘]t‘aﬁdséﬂlaé a8s %FF"'&%%C ‘H“%Hiﬂlscﬂw Salts
and quaternary aynEpeofn salts thereof. 41. A conpound of claim6 wherein D
is a group of formula IV and A B,n,[err] and the configuration of the
noiety B - D respectlvely

20. A compound of claim 6 which is indol- 4-y1 carboxylic

acid endo-9-methyl-aza-bicyclo[3.3.1Inon-3-yl1 ester as
well as acid addition salts and quaternary ammonium salts
thereof.

21. A compound of claim 6 wherein D is a group of formula IV
and A,B.n;R8 and the configuration of the moiety B - D is
5-chloro-indolyl-3-y1, O,Z,CH3 and endo, as well as acid
addition salts and quaternary ammonium salts thereof.

22. A compound of claim 6 wherein D is a group of formula IV
and A,B,n,R8 and the configuration of the moiety B - D is
4-methoxy-indol-3-y1, 0,2, CH3 and endo, as well as acid
add1t1on salts and quaternary ammonium salts thereof.

23. A compound of claim 6 wherein D is a group of formula IV
~ and A,B,n,R8 and the configuration of the moiety B - D is
S5-methoxy-indol-3-y1, O,Z,CH3 and endo, as well as acid
addition salts and quaternary ammonium salts thereof.

' ITiﬁtliIiilﬁTIelnT“
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are 5-fluoro-indol-3-yl, NH 2, [err] and endo, as well as acid addition
salts and quaternary ammonium salts thereof: 42. A conpound of claim®6
wherein Dis a group of forrmula IV and AB, nR and the configuration of the
moiety B - D respectively are 1-nmethyl-indol-3-yl . .H 2, [err] and endo,
as well as acid addition salts and quaternary ammoni wm sal ts thereof. 43. A
conpound of claim®6 wherein Dis a group of fornula IV and A B, n,[err] and,
the configuration of the noiety B - D respectively are 2-nethy|-indo|-3%r/,
NH, 2, [err] and endo, as well as acid addition salts and quaternary
amoni um salts thereof. 44. A conpound of claim6 wherein Dis a group of
formula 1V and A B, n, [err] and thggsonfiguration of the noiety B - D
respectively This is the replacenent sheet Date: 25 JUN 1998 - 43 -
100-5819/1 are indol-3-yl, NH, 2, CH3 and exo, as well as acid addition
salts and quaternary ammonium salts thereof. 45. A conmpound of claim®6

wherein D is az@.rR”c%mSBquOB cllaairlnvs %H(ejrein D is' a group of formula IV and
A,B, n,Rg and the configuration of the moiety B - D is
1-methy1-ind61-3-y], 0, 2, CH3 and endo, as well as acid addition
salts and quaternary ammonium salts thereof,

5 25. A compound of claim 6 wherein D is a group of formula IV and ~
A,B, n, Rg and the canfiguration of the moiety B8 - D is
'indol-3~y1, 0; 2, CH3 and exo, as well as acid addition salts and
quaternary ammonium sé!ts thereof. :
26 . A compcund of claim 6 wherein D is a croup of formula IV and
10 A,B, n, Rg and the configuration of the moiety B - O is
indo1-3-y1, 0, 3, CH3 and endo, as well as acid addition salts
and quaternary ammonium salts thereaf.
27. A compound of claim 6 wherein D is a group of formula IV and \‘ﬁL‘)

A,B, n, Rg and the configuration of the moiety'B - 0 is
15 indol1-3-y1, 0, 2, n-C3H7 and endo, as well as acid addition salts
and quaternary ammonium salts thereof, '

28. A compound of claim 6 wherein D is a group of formu[a IV and
A,B, n, Rg and the configuraticn of the moiety 8 - D is
indo1-3-yl, 0, 2, benzyl and exo, as well as acid addition salts
20 and quaternary anmonium salts thereof.
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A, B, n,[err] and the configuration of the moiety B - D respectively are

indol -3-yl, NH, 2, CH3, and endo, as weli as acid 'addition salts and (éo
gquaternary amoni um salts thereof. 46. A conpound of claim6 wherein Dis
group of fornmula IV and A Byn,[err] and the configuration of the noiety B -
D respectively are 5-chloro-indol-3-yl, NH 2, [err] and endo, as well as

acidaddition salts and quaternary ammonium salts thereof. 47. A conpound
of c“ﬁfh16 wherein Dis a group of formula IV and A B,n,[err] and the
configuration of the poiety B - D respectively are indol-3-yl, 0,3, benzyl
and endo, as well as acid addition salts and quaternary ammonium salts
thereof. 48. A conpound of claim®6 erein Dis a group of formula IV and
A B/n,[err] and the configuration o3t he noiety B - D respectively are

1- et hyl -i ndol -3-yl, 0, 3, benzyl and endo, as well as acid addition salts
and quaternary ammoni um salts thereof. 49. A conpound of claim®6 wherein D
Is a group of formula IV and A B,n, [err] and the configuration of the

moi ety B - D rempechicompqundr of 31alimdr whénedol O 3syr grous dfefignmulanty andlo, as

wel | as acid additi Q%’Z?l’ait% R tggago%gl%;r)gfwﬁhw s&ddty ghepepf. 50. A

conpound of claim 6 W Dis a grou wla IV and AB.n, [err] and
the confi gurati olfd87-3wé» fbi & PepzyT Bnd &ndaetasyaell as acid “‘!Aa’tw” Sg?ts
and quaternary ammonium salts thereof.

_/ _
5 30. A compound of claim 6 wherein D is a group of formula IV and -
A,B, n, Rg and the configuration of the moiety B - D is
indo1-3-y1, 0, 2, H and endo, as well as acid addition salts and
quaternary ammonium salts thereof.

31. A compeund of claim 6 wherein D is a group of formuia IV and

10 A,B, n, Rg and the configuration of the moisty B - D is
5~f1uoro-indol-3?y1, 0, 3, H and endo, as well as acid addition
salts and quaternary ammonium saits thereof.

W/ 32. A compound of claim 6 wherein D is a grcup of formula IV and
A,B, n, Rg and the configuration of the moiety 8 - D is
15 l-methyl-indol-3-yl, 0, 3, H and endo, as well as acid additicn .
salts and quaternary ammonium saits thereof. :

~

33, A compound of claim 6 wherein D is a group of fgrmula IV and
A,8, n, Rg and the configuration of the moiety B - D is
_ indol-3-yl, 0, 3, H and endo, as well as acid addition salts and
20 quaternary ammonium salts thereof.
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are benzothien-3-yl, 0,3,  [err] and endo, as well as acid addition salts
and. quat ernary amoni um sal ts thereof. 1. A conpound of claim6 wherein D
is a group of formula IV and A B,n,[err] and the configuration of the

moi ety B - D respectively are benzothien-3-yl, NH ,& [err] and endo, as
well as acid addition This is the replacenent shee{ Date: 2 5 JUN 1998

- 44 - - 100-5819/1 salts and quaternary ammoni um salts thergof.
52. A conpound of claim6 wherein Dis a group of fornmula IV and s

A B n,[err] and the-configuration of the noiety B - D respectively are
benzofuran-3- 1, NH, 3, [err] andsgndo, as well as acid addition salts and
quat ernary anmmoni um salts thereof”"53. A conpound of claim6 wherein Dis a
group of forrmula IV and A B, n,[err] and the configuration of the moiety B -
D respectively are benzofuran-3-yl, 0, 3, CH3 and endo, as well as acid
addition salts and quaternary_amuoni um salts thereof. 54. A coppound of
claim 6 wher i3t . cemppugd Afpchei® Srvhargin\p dmqe group of formula IV and

A,B, n, Rg and the configuration of the moiety 8 ~ D is
5-methyl-indoi-3-yl, 0, 3, CH3 and endo, as well as acid addition
salts and quaternary ammonium salts thereof.

5 35.A compound of claim 6 wherein D is a group of formula IV and <
A,B, n, Rg and the configuration of the moiety 8 - J is
2-methyl-indol-3-y1, 0, 3, CH3 and endo, as well as acid addition
“salts and quaternary ammonium salts thereof.

36.A compound of claim 6 wherein D is a group of formula IV and

10 A,B, n, Rg and the configuration of tihe moiety 8 - D is
5-fluorc-l-methyi-indo1-3-y1, 0, 3, CH3 and endo, as well as acid
addition salts and quaternary cmmonium salts thereof.

37.A ccmpound of claim 6 wherein D is a group of formula IV and L/
A,B, n, Rg and the configuration of the moiety 8 - D is U
15,5-fluoro-indol-3-y1, 0,3, CH3 and endo, as well as acid addition
salts and quaternary ammonium salts thereof.

38. A compound of claim 6 wherein D is a group of formula IV and
A,B, n, Rg and the configuration of the moiety B - D is
5—f1uoro¥l-methy1-1ndol-3-yl; 9, 3, benzyl and endo, as well as
20 acid addition salts and quaternary ammonium salts thereof.
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A B, n, [err] and the configuration of the noiety B - D respectively are
I(H)-|nden 3-yl, NH 3, [err] and endo, as well as acitl addition salts d@d&,
quat er nary ammoni um sal t s thereof. 55. A conpound of claim6 wnerein Dis a
group of fornmula IV and A B,n, [err] and the configuration of the noiety B
- D respectively are i ndol - 3- yI NH, 4, [err] and endo, as well as acid
addi ty onp salts and quaternary annnnlun1salts t hereof. 56. A conpound of
claim® wherein Dis a group of formula IV and A B, n,[err] and the
configuration of the soiety B - D respectively are indol-3-y|, 0, 4, [err]
and endo, as well as acid additian salts and quaternary amoni um salts

t hereof. 57. A conpound of claim6 v8¥ferein Dis a group of fornula IV and

A B n, [err] and the configuration of the noiety B- Dis indol-5-yl, 0, 2,
[err] and endo, as well as acid addition salts and quaternary amoni um
salts thereof. 58. A conmpound of claim®6 wherein Dis a group of formula IV

-and A B, n,[err] andAtMpemf bgttn%tmcm wRérdiRep | stgfoﬁp ofobﬁnd]fadDJ apdyl, O,
3, [err] and endo |t|on sal ts_and g gry anmoni um

Sal e Lheroof o Thi sAres TneRe 878 AEBne |GHABIODAF othDa0 )
1-methyl-indoi-3-y1, 0,3, CH3 and endo, as well as acid addition

salts and quaternary ammonium salts thereof.

5 40. A compound of claim 6 wherein D is ‘a group of formula IV and
A,B, n, Rg and the configuration of the moiety B - D is
5-methyi-indol-3-y1, KH, 3, CH3 and endo, as well as acid
addition salts and quaternary ammonium salts thereof.

41. A compcund of claim 6 wherein D is a ;roup of formula IV and

10 A,8, n, Rg and the configuration of tie moiety B - D is
5-fluoro-indol-3-yl, KH, 2, CH3 and endo, 1s well as acid
addition salts and quaterdary ammonium salts thereof,

42. A compound of claim 6 wherein D is a group of formula IV ard
A,B, n,Rg and the configuration of the moiety € - D is
15 l-methyl-indol-3-y1, NH, 2, CH3 and endo, as well as acid
addition salts and quaternary ammonium salts thereof,

43. A compound of claim 6 wherein D is a group of formuyla IV and
' A,B, n, Rg and the configuration of the moiety 8 - D is
2-methyl-indol-3-yl, NH, 2, CH3 and endo, as well as acid

20 addition salts and quaternary ammonium salts thereof.

—_—
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- 45 - 100-5819/1 59. A conpound of claim6 wherein Dis a
group of fornula IV and A B,n,[err] and the configuration of the noiety B -
Dis 3-iodo-indol-5-yl, 0, 3, [err] and endo, as well as acid addition
salts and quaternary annnniunrsalts t hereof. 60. A CE%pound of claim®6
wherein Dis a group of formula IV and A B,n,[err] a the configuration of
the noiety B- Dis indol-4-yl, NH, 2, [err] and exo, as well as acid )
addition salts and quaternary ammonium salts thereof. 61. A compound of
claim6 wherein D i-s a group of formula IV and A B,n,[err] and the
configuration of the noiety B- Dis indol-4-yl, NH, 2, [err] and exo, as
well as acid addition salts and géfx ernary annnnlunrsalts thereof. 62. A
conmpound of claim®6 wherein Dis a group of fornula IV and A B, n,[err] and
the configuration of the moiety B - Dis indol-5-yl, NH 2, [err] and endo,
as well as acid addition salts and quaternary annnniunrsalts t hereof. 63. A

corrpound of c4aj W@oﬂf!ﬂ@ﬁdﬂlolﬁ A dim @ Whepeih Of i Qr g bV Rmelula IV and
A,B, n, Rg and the configuration of the moiety B - D is
indo1-3-y1, NH,2, CH3 and exo, as well as acid additicn salts and
quaternary anmonium salts thereof,

5 45, A compound of claim 6 wherein D is a group of formula IV and b
A,B, n, R3 and the configuration of the mciety'B - D is -
indol-3-yl, NH, 2, CH3 and endo, as well as acid addition salts
and quaternary ammonium salts thereof.,

46 . A compound of claim 6 wherein D is a group of formula IV and

i0 A,B, n, Rg and the configuraton of the mcisty B - D is
5-chloro-indol-3-yl, NH, 2, CH3 and endo, as well as acid
addition salts and quaternary ammonium salts thereof.
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A B,n,[err] and the configuration of the noiety B- Dis
5-chl or 0- 2- met hoxy- 4- net hyl am nophenyl, ©, 2, [err] and endo, as well as
acid addition salts and quaternary amoni um salts thereof. 64. A conpound z;#
of claim6 wherein D.is a group of fornula IV and A R n,[err] and the
configuration of the noiety B - Dis 2-nethyl-4- dlnethylan1nophenyl 0, 2,
benzy{ and endo, as well as acid addition salts and quaternary annnnium
salts Thereof. 65. A conpound of claim6 wherein Ais indolyl-3-yl, Bis
-0-, and Dis 3-quinuclidinyl as well as acid addition salts and quaternary
amoni um salts thereof. 66. A conpound of claim6 wherein Dis a group of
formula IV, and acid This is the replacenent sheet Date: 2 5 JUN 1998 -
46 - ~100-5819/1 additi-6B-salts and quaternary ammoniumsalts
thereof. 67. A conpound of claim6 wherein nis 3, and acid addition salts
and quaternary ammonium salts thereof. 68. A conpound of claim6 wherein D
Is a group of formula V, and acid

47 . A compound of claim 6 wherein D is a group of formu1a IV and

A,B, n, R3 and the configuraticn of the miety B - D is
indo1-3-y1, 0, 3, benzyl and ende, as well as acid addition salts
and quaternary anmonium salts thereof.

5 48. A compound of claim 6 wherein D is a group of formula IV and
A,B, n, Rg and the configuration of the moiety 38 - D is
1-methyl-indo?-3-y1, 0, 3, benzyl and endo, as well as acid
addition salts and quaternary ammonium salts thereof.

49. A compound of claim 6 wherein D is a group of formula IV and

10 A,B, n, Rg and the configuration of tha moiety B - D is
5-fluoro-indoi-3-y1, 0,3, benzyl and endo, as well as acid
addition salts and quaternary ammonium salts thereof.

\~z/~/ 50. A compound of claim 6 wherein D is a group of formula IV and
A,B, n, Rg and the configuration of the moiety 8 - D is
15 beniothien-3-yl, 0, 3, CH3 and endo, as well as acid addition
salts and quaternary ammonium salts thereof.

~5T. A compound of claim 6 wherein D is a group of formula IY and
A,B, n, Ng and the configuration of the moiety B - D is
beniothien-3-yl, NH, 3, CH3 and endo, as well as acid addition
. 20 salts and quaternary ammonium salts thereof.
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addition salts and quaternary ammonium salts thereof. 69. A conmpound of

claim6 wherein Ais indolyl, and acid addition salts and quaternary

ammoni um salts t hereof.

70. A conpound of any one of clainms 4 to 69 or a

pharmaceutically acceptable acid addition salt or quat?gﬂary anmoni um sal t

for use as a pharmaceutical. 71. A conpound of any odé

f clains 4 to 69 or

a pharmaceutical ly acceptable acid addition salt or quaternary amroni um

salt for use as a serotonin M antagoni st.

72. A conpound of any one of

clainms 4 to 69 or & pharmaceutically acceptable acid addition salt or

guat ernary ammonium salt for use as a anal gesi c agent.
any one of clains 4 to 69 or-a ph

salt or quaternary amonium salt for use as a anti-mgraine agent.
conpound of any one of clains 4 to 69 or a pharnaceutically acceptable acid

addition salt or quaternary ammonium salt for use as a anti-arrhythmc

agent .

Claims 4 1o G of SR REERTRCE reBRIE TR i obfrto LR, o

quat'er nary amoniAyByrs8it artdhéhechnf iguastimi af i the miietyaB - D is

benzofuran-3-yl, NH, 3, CH3 and endo, as well as acid addition
salts and quaternary ammonium salts thereof, '

5 53. A compound of claim 6 wherein D is a group of formula IV and
A,8,n,Rg and the configuration of the moiety 3 - D is
benzofuran-3-yl, 0, 3, CH3 and enuo, as well as acid addition

salts and quaternary amngnium salts therecf.

54 . A compound of claim 6 wherein D is a group of formula IV and

i0 A,8,n,Rg and the configuration of the uviety B - D is
1(H)-inden-3-y1, NH, 3, CH3 and endo, as well as acid addition
salts and quaternary ammonium salts thereof.

55. A compound of claim 6 wherein D is a group of formula IV and
A,B, n,R3 and the configuration of the moiety 8 - D is
15 indol-3-yl, NH, 4, CH3 and endo, as well as acid addition salts
and quaternary ammonium salts thereof,

56. A compound of claim 6 wherein D is a group of formula IV and
A,B,n, Rg and the configuraticn of the moiety B - D is
indol-3-yl, 0, 4, CH3 and endo, as well as acid addition salts

20 and quaternary ammonium salts thereor.

73. A conpound of
Jraceutically acceptable acid addition

74. A

ny one of
or
“
¢
S
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pharmaceutical carrier or diluent. This is the replacenent shee Date: 25
JUN 1998 - 47 - 100-5819/1 76. Use of’'a conpound of any (%Z
one of clains 4 to 69 or a pharmaceutically acceptable acid addition salt
or ‘quaternary amonium salt thereof in the manufacture of a serotonin M

ant agoni sti c pharmaceutical conposition. 77. Use of a conpound of any one
of chaipms 4 to 69 or a pharmaceutically acceptable acid addition salt or
quaté?ﬁéry amoni um salt thereof in the manufacture of an anal gesic
pharmaceutical conposition. 78. Use of a conpound of any one of clains 4 to
69 or a pharmaceutically acceptable acid addition salt or quaternary
ammoni um salt thereof in the n&nufag}pre of anti-m grai ne pharnmaceuti cal
conposition. This is the replacenmeni’Sheet Date: 28 JUN 1998

57. A compound of claim 6 wherein D is a group of formuia IV and

A,B, n, Rg and the configuration of the moiety B - D is
indo1-5-yl, 0, 2, CHy and endo, as well as acid addition salts
and quaternary ammonium salts thereof.

5 58. A compound of claim 6 wherein D is a group of formula IV and .
A,B, n, Rg and the configuration of the moiety B - D is
indol-5-y1, 0,3, CH3 and endo, as well as acid addition salts and
quaternary ammonium salts thereof.

59. A compound of clain 6 wherein D is a g~oup of formuia IV and

1C A,B, n,Rg and the configuration of the moiety 8 - D is
3-i0do-indol-5-yt, 0,3, CH3 and endo, as w1l as acid addition
salts and quaternary ammonium salts Lhereof.

ol

\\//'/ . 60. A compound of claim 6 wherein b is a group of formula IV and
A,B, n, Rg and the configuration of the moiety B - D is.
15 indol-4-yl, NH, 2, CH3 and exo, as well as acid addition salts
and quaternary ammonium salts thereof.

61.A compound'of claim 6 wherein 9 is a group of formula IV and
A,B, n, Rg and the configuration of the moiety 8 - D is
indol-4-yl1, NH, 2, CH3 and endo, as well as acid addition salts
20 and quaternary ammonium salts thereof,

i
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'52_ A compound of claim 6 wharein D is a group of formula IV and

A,B, n, Rg and the configuration of the moiety 8 - D is
indo1-5-y1, NH,Z, CH3 end endo, as well as acid addition salts
and quaternary ammonium salts thereof.

63. A compound of claim 6 wherein D is a group cf formula IV and
A,B, n, Rg and the configuration of the moiety 8 - D is
§-chloro-2-methoxy-4-methylaminophenyl, 0, 2, CH3, endo, as well

as acid addition salts and quaternary anmonium salts thereof,

64.A compound of claim 6 wherain D is a sroup of formuyla IV and
A,8, n, Rg and the configuration of the miety B - D is

2-methyl-4-dimetnylaminophenyl, 0, 2, benzyl, endo, as well as

acid addition salts and quaternary anmonium salts thereof. '
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65. A compound of claim 6 wherein A is indolyl-3-yl B is
-0-, and D is 3-quinuclidinyl as well as acid addition
salts and quaternary ammonium salts thereof.

66 A compound of claim 6 wherein D is a group of for-
mu]a IV, and acid addition salts and quaternary ammonium
salts thereof.

67. A compound of claim 66 wherein n is 3, and acid
addition salts and quaternary ammonium salts thereof.

68. A compound of claim 6 wherein D is a group of
formula V, and acid addition salts and quaternary ammonium
salts thereof.

69. A compound of claim 6 wherein A is indolyl and acid
addition salts and quaternary ammonium salts thereof.

70. A compound of any one of claims 4 to 69 or a pharma-
ceutically acceptable acid addition salt or quaternary
ammonium salt for use as a pharmaceutical.

71. A compound of any one of claims 4 to 69 or a pharma-
ceutically acceptable acid addition salt or quaternary
ammonium salt thereof for use as a serotonin M antagonist.

72. A compound of any one of claims 4 to 69 or a pharma-
ceutically éccept;ble acid addition salt or quaternary
ammonium salt thereof for use as an analgesic agent.

73. A compound of any one of claims 4 to 69 or a pharma-
ceutically acceptable acid addition salt or quaternary
ammonium salt thereof for use as an anti-migraine agent.
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74. A compound of any one of claims 4 to 69 or a
pharmaceutically acceptable acid addition salt or
quaternary ammonium salt thereof for use as an anti-
arrhythmic agent.

75. A pharmaceutical composition .comprising a compound.

of any one of claims 4 to 69 or a pharmacéuticalIy accep-

table acid addition salt or quaternary ammonium salt

thereof in association with a pharmaceutical carrier g_j
or diluent.

76. Use of a compound ur any one of claims 4 to 69 or a
pharmaceutically acceptable acid addition salt or
quaternary ammonium salt thereof in the manufacture of
"a serotonin M antagoniccic pharmaceutical composition.

77. Use of a compound of any one of claims 4 to 69 or a
pharmaceutically acceptable acid addition salt or
quaternary ammonium salt thereof in the manufacture of -
an analgesic pharmaceutical composition.

78. Use of a compound of any one of claims 4 to 69 or a \K :
pharmaceutically acceptable acid addition salt or |
quaternary ammonium salt thereof in the manufacture of

an anti-migraine pharmaceutical composition.

79. Use of a compound of any one of claims 4 to 69 or a
'pharmaceuticaIIy acceptable acid addition salt or
quaternary ammonium salt thereof in the manufacture of
an anti-migraine pharmaceutical composition.
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