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Anexos:

®

Comprobante de pago de la tasa de presentacién de la solicitud por $ 422.000.00.
Comprobante de pago por reivindicacién de prioridad.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso.

Documento de cesién del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos)
Traduccién de la solicitud intemacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material biolégico.
Arte final 12x12

De ser el caso, informacion sobre otras solicitudes de patente o tftulos obtenidos en el extranjero
por el mismo titular 0 su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

Otros: Forma PCT/IB/306 respecto al cambio de solicitante.
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@ Solicito la concesién de la patents,
NOMBRE: EMILIO.FERRERO
FIRMA : Z-;;Q-v" of DU

C.C. 438.019 de Usaquén T.P. 31.920
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Representaclin y Poder con certificado consular para patentes,
modelos de ntilided, disefios Indastrisles, marcas de fibrics,
nombres comsrcisles, ensefias, lomas comercinles, Heenclas,

Representation snd Power-of- Attorney with comsular
certificate for patents, utility models, Indostria]l designs,
trademarks, commercial names, trade emblems, mlogans,
Beenses,

REPRESENTACION Y PODER

REPRESENTATION AND POWER OF ATTORNEY

Yo (nosotros), abejo firmado (sy1 {we), the undersigned

Almill Frodesfarms AG

43440
69

domiclliado (s) en‘of Lindenhof Dorfrtrasse 38 CH-6341 Baar/ZC, Switzerland

por el presents nembramos & EMILIO FERRERD, tpa. 31929; GONZALO
PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa. 21555 y GERMAN
CAVELIER, pa. 832, damiriliados en In Carrern 4" N° 72-15, Bogntd,
Colambia, en obodecirmiento a lo dispuesio en o parigrfo 1° del Articulo 543
del Cédigo do Comarein, el primers cocnns principal y los demis como
wplentes, en mu arden, como mis {(auestros) representanies en todes los
mammmuumummmMy
nombwor spodedosy judiciales o extrajudicialex. Bl |||'|ln=r repressuinnis
suplents reenplazand al prineipal en easo do stwencis o temparal
o definitivo de squél La mizma regls so splicard cuando el segondo
represeniants suplapts bxys de reeraplazar al primero, o el teroero al sepunda.
En taley casos, ol represaniante principal, 0 o primern, o sepando nxplams, en
=i caso, 0 ambos, declsmpin s intencién de no gercer In represmiacién
medisms declarcidn sutenticads par Notario Piblico en Colorobis, 0 por
Nofario u otro Funcioaario Pilblice, o Cénsul da Colomisia, en ol sxtrenjers;
¥ ui a¢ tratare do invpadiments, con al cortifleado respoctiva, Si alguno do los
nonbrads filtare definitivamente, ¢l siguionto tomank s lngar. Cosndo cessre
I mencis o impedimento dal represaninnie principal, o de U primere o
segmmdo supleniss, en i easo, podrin sjarcer |a represantacién, on e orden,
uno u stros scgin & camn, semidndola por el salo hecho de cjarcara, camndn
an s mamanio & gjervicio de Ia reprosentacidn por ol primero, segundo o
teroer suplents en m caso.

Mmﬂm(ﬂhm)pdruhhdulmhulﬂnh,pn
obicner la protecoidn de mi propiadad indostrial y contra In
compeiancia deglegl, & aaye efecio nutorizs (umos) & los dichos spodarados
para que me (nos) represenien ante cualesgquisra entidedes o persomas, Gjarzan
© no jurimliceiln, especislmenis ante ks del onlen adminisreiiva,
conicacioso-sdmininimtivo y judicial, asf como los trilnomles de achitremnenn,
en lodo 1o concemiente & los sigulenies ammtos: 1) Obtencién de patentes de
Mnﬂﬂublﬂiﬂ.yiﬂhﬂﬂiﬁ:dmhmh
fibrica, colectiven, defensivas, de servicio, lemas comerciales, nombres
comerciales, enseftas, variedndes vegetales ¥y denarmnaciones de origen; so
renovacidn, traspass, cxrbio de nombre o domicilio, cancelacidn voluntaria;
ydmdlhemmdaundl-umml.mdu
competencias  desleal, pmteccidn del consumidor, oposiciones u
observeciones, cancelacidn adminisirativa y judicial, mubidad, medidas
cuutninres, concesidn de licenciss, In tuals, I mﬂn da secretos
Myawﬂhmmmlﬂ.mﬁnhﬂuo
coniencioso-administrativos relacionados con estos derochos; acciones y
procescd quo PrOMOVAINGS 0 80 Nos promusvan. Y pars qus oo todos los
asunios arriba determrinados, puedsn sustitulr este mundato, transigir, concilisr,
admitir los hechos del procesn, desistir, cancelar, recibir, remunciar, y miificer
los actos de ngentes oficicson.

Dudo y firmado hoy/Given and signed this _22_August 2002

in due compliance with the terms of pamgraph 1at of wticls 543 of the
Congnercial Code, do hayeby sppoint EMILIO FERRERO, pe. 31929;
GONZALO FERDOMO, tpa. 831; LUZ CLEMBENCIA DE PAEZ, 1pa. 23533
and GERMAN CAVELIER, tpa. 832, domiciled st Camera 4" N* 72-35,
Bogoti, Caloenbia, the firet as principal 2od the others s altemstes, in the arder

Conrt. The first alternste shall replace the principal in case of his absence or of
tzopaon] or definitive impadiment. The same rule will apply when the scond
abermate representative is to replace the first ans, or when the thind is b replace
the fint or second allerrmtey in their tum, ar beth of thern, secand. In snch
cases, the principal epresmitstive, ar the fisst or sscond altemaies in their tom,
or both of theen, shall stais their intention not 10 act as represetatives through
a declamtion given before & Notary Public in Colombia, ar before a Notary or
ancthey Poblic Official or s Colombisa Consul shroad; snd in came of
troperdiment, the spproprista cortificats shall suffice. ll‘lnynflhlppdn-
were 1o be definitely sbeont, the following allamate shall take his place. When
the absence or impediment of the principal represoutative, or of the fint or
second aliernats in their tam oo, the ropresmtstion can be taken agein in
their sxquance, by the principal, the (it or socond ahernate degeding on ease,
snd the mere fact or ite exercis will suffice. The exercise of the

by the first, second ar thind alismeaiay in thejr tumn shall end st such tima.

In addition, we grant & Power of Atiomoy in fivor of the sbove-named
aimeys-at-lsw 5o that they mey obiain the protection of my (our) indostria]
propesty and against the unfiir competition, for which purposs [ (we) mithorizs
hddmylhlql-nlu(ll)hﬂnuyuﬂ-ihumwilh
ar without jurisbiction, thoue adenivigivative, hninlstrative contentions
md judicial, as well as before Arbitration Coort, in all matiers coneaming the
following: a) Obtzinmens of patents, utility models md indoetrisl desigos; the
registration of trutemaics, collactive, defersive and service marks, slogans,
wmmdﬂnupﬂmdmd
arigin; its remewal, assignment, changs of mme or domikile, vokminry
mﬂﬁmdmdndﬂlmmu

uhlnd.ﬁhuﬂﬁdb;n(u)u“n(ﬁ).“ﬂmlﬂh
above maners they may substinste this Power of Attormey, compromise,
uﬂmﬁﬂhhdhmh“mmnﬂnﬁfy
sty done by reprepemiatives without a power of sltormncy.
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AUTENTICACION AUTHENTICATION

El Sallar Cénsul do Colombia debe axpedir un cartificado consular The Colombia Consul must tssue s connlar cartificats, on (1) the
sobre (1) In existemcis legal de In compadtia qus otorgs ol poder, (2)  1ogal existenca of the company which grants the Power-af-
thqmnub;lnmﬂ.y(!)quhmpuﬂp (2) that it in i actual exarcise of its company purposes, sod (3) that
¢l poder estén autorizadss pare darfo. les solicitamos the permons who execute the Power of Attomey is sntorized to 4o so.
mmmdsmwhmmmmm To this effect, please show the Cansul the evidence to prove the shave
@ y0) facts (1), (2) md ().

Legalizacidon oficial

Por la presente se legaliza oficialmente 1a autenticidad de las firmas que preceden, reconoci-
das en nuestra presencia por

1.  gefior Dr. Herbert Trachgler, ciudadano de Wetzikon Suiza, domiciliado en 8700
Kiisnacht, Suiza,
qulen conpcemos personalmente

2.  seiior Dr. Marco Lanter, ciudadano de Luzern y Steinach, Suiza,, domiciliado en 8032
Zurich, Suiza,
quien conocemos personalmenie

y los cuales, conforme al extracto del Registro Mercantil de Zug del 4 de junio 2002, estan
inscritos en el Registro Mercantil como vice-presidente (senor Dr. Trachsler) resp. con

miembro de consejo de administracion (senor Dr. Lanter) con poderes de firma colectiva
para dos de la compania

Almirall Prodesfarma AG, con sede en Baar, Suiza.
Riesbach-Zirich, el 22 de agosto 2002/ih

B no. 2793/94 " NOT. T RIESBACH-ZORICH
Tarifa: Frs. 50.-- .é/

M. Bodmer, funcionario de legalizacién

podudmhummwdld,el&iummulddnmﬁcuqmm-hmhl
social y que quien confiere el poder o8 su repressntants.

g ﬂ'ﬁ?ﬁ REULD| b"m
loe abodea Hato CANITAR CUR LA

OTOCORE CORICIDE CON WL OIMAL;
i
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APQSTILLE /APOSTILHA
(Convenio de la H: ya de 5 de octubre 1881)
(Convenglo de Haln de 5 de Outubro de 15681)

1. Pale: Confederacién Sutza, cantén de Zurich
Confederacio Sulga, Cantdo do Zurique
El presente documento plblico / Esla documento plblico

2. Ha eido firmado por
fol assinado por ......... £ AresoT......

3. Actuando en celldad da ... T = e 4
na sua qualidads 48 ... Al P :

4, Bs halla setlado/timbrado con/esth provisio do selo/ carimbo do (da)
o i R
Crestirat =&

Cenliiicado
5. En/emn B0O90 Zurich/Zurlguo 8. El'no dia ....veeees 23.Aun.2ﬂﬂ2

7. Por la Cenellada do ™ rint~ et ‘n de 2uiich
pola Chancelara di - .' .. .. ..o g2 Zufique

8. Con el nimero/sccb o 2l .. ’g‘,‘?ﬁ‘?mﬁ

\\;, |mbreI=r..ulc... =d 10. rinus/Assinatura —
s’eﬁg ......... ZAC ot

‘” |!|tl e u. - G. Dletar
- ) 'hl”yillhfr L

o Ty e T Y

!.l:oun N-n.:u SELT10 1) ML &4

GE BEGETA, NASO CONSTAN DR YR

ra:ui'u'. CIHERIDE CON EL ﬂ
otk w1 YAKIOD & WA WAS

3 DIC ‘2004‘}?‘
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CESION

Yo, (nosotros) abajo firmado(s)
PRAT QUINONES, Maria, Calle Andrea Doria 2, 12 1%, 08003 Barcelona, Espafia

declaro(amos) bajo juramento se unico(s) y verdadero(s) inventor(es) de la invencién:
NUEVOS DERIVADOS DE QUINUCLIDINA-AMIDA -

declaro(amos) asf mismo que cedo(emos) y transfiero(erimos), sin limitacién, a favor de la
® sociedad

ALMIRALL PRODESFARMA AG

constituida y existente de conformidad con las leyes de Suiza
s domiciliada en Lindenhof, Dorfstrasse 38, CH-6340 Baar/ZG, Suiza,
Todos los derechos inherentes a dicha invencién y que la citada compafila queda
facultada para solicitar en su nombre la patente de invencién correspondiente en la
Republica de Colombia.
Dado y firnado hoy 26 de noviembre de 2004 en Barcelona (Espafia)

Fimas

PRAT QUINONES, Marfa &

©CAVELIER ABOGADOS
WPPODEO1- 379
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Legalizado con Apostilla
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leglcicy .
LEGITIMACION: - Yo, SALVADOR CARPALLO CASADO, Nctario
del 1Ilustre Colegio Notarial de Catalunya, con
residencia en Barcelona.
DOY FE: - Que reputo legitimas y auténticas, las
firma y ribrica que anteceden, de DONA MARIA PRAT
QUINONES, puestas en nombre propioc en este documento.-
Esta legitimacién se hace a los efectos previstos
en el articulo 207.2 del Reglamento Notarial, en virtud
de acta, de estfa misma fecha y protocolo, nimero<39<.
Queda anotada en mi Libro Indicador |¥. Asiento: H¥8 .-

Barcelona, g n|c' 20[]1'

. B camcresy
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10/2004
AROSTILLE (o legalizacién tinica)
(Conventién de la Haye du 5 de octobre, 1961-Real Decreto/1978,
de 2 de octubre)
1. Pais EsPAfa
Bl presente documento piblico
2. ha sido firmado por D. Salvador Carballo Casado-----------
3. Actuando en calidad de Notario, en legitimacién de firma--

de D*. Maria Prat Quifionés, puesta al pie de un documento-

de Cesidn, conforme Acta N*. 2392/2004, de fecha 9 de di--

i

clembre de 2004.------~---c-mremmmmmm e e

-~

Se halla sellado/timbrado con el de su Notaria.

CERTIFICADDO

5. En BARCELONA 6. El 13 de Diclembre de 2004.
7. Por DON JUAN MANUEL PERELLO FONT, Vicedecano.
8. Con el N* : -53200-~

9. Sello/timbre: 10. Pirma:

han Manuel Perelld Font
Vicedecano
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PATENT COOPERATION TREATY

a¥

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF THE RECORDING
CRESSWELL, Thomas, Anthony
OF A CHANGE J.A. Kemp & Co.
(PCT Rule 92bis.1 and Craray uere
Administrative Instructions, Section 422) London WC1R 5JJ
United Kingdom
Date of mailing {day/month/vear)
21 July 2004 (21.07.2004)
Applicant's or agent's file referencs
N.89049 TAC IMPORTANT NOTIFICATION
Intsmational spplicetion No. Intermational filing date (day/month/ysar)}
PCT/EP2003/006708 25 June 2003 {25.06.2003)

1. The fellowing indications appesred on record concemning:

Ronda del General Mitre, 151
E-08022 Barcelona
Spsin

the applioant D the inventor D the sagem D the common rapresentative
Name and Address -a“. of Nlllﬂﬂll-ifv State of Residence
ALMIRALL PRODESFARMA S.A. ES ES

2. The )Jmernational Bureau heraby natlfies the applicant that the following change has been racorded eoncerning:

""_l'clnphont No.

" Facsimile No.

Teleprinter No.

4. A copy of this notification has been sant to:
m the recaiving Office
D the International Searching Authority
IE the International Preliminary Examining Authorlty

the person D the name E the address D the nationality I:l the residence
Name and Address State of Nationality Stata of Residence
QLI\JIRALL P3RBODESFARMA AG
orfstrasse [
CH-6340 Baar Telephone No.
Switzerland
Facsimile No.
~Teleprinter No.

A Further obaervations, if necessary:

The applicant in Box 1 has transferred all his rights to the person in Box 2 who is now
sole applicant only for all designated States except US.

D the designatad Offices concerned
IZ' the elscted Offives concerned

D other:

The Imtemational Bursau of WIPO
34, chamin des Colombettes
1211 Genava 20, Switzerland

Facsimile No. (41-22) 338.80.76

Authorized officer
Antonia MULLER (Fax : 338 89 75}

Telephone No. {41-22) 338 8243

Form PCTAB/308 (March 1984)

006380312
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intelicctnal Property
Organization
Intemational Burcan

(43) International Publication Date (10) International Publication Number
15 January 2004 (15.01.2004) PCT WO 2004/005285 Al
(51) International Patent Clasdification™  CO7D 45302, (74) Agents: CRESSWELL, Thomas, Anthony et al;; LA,

487/08, AG1K 31/439, 31/407, AGIP 100, 1100, 13400 /f
(CO7D 487/08, 209:00, 209:00)

(21) International Application Number:
PCT/EP2003/006708

(22) Internationsl Flling Date: 25 June (25.06.2003)

(25) Flling Language: Bnglish
(26) Publication Langnage: Hnglish
(30) Priority Data:

P 200201539 2 July 2002 (02.07.2002) EBS

(71) Applicant (for ull designated States excepi US): ALMI-
RALL PRODESFARMA S.A- [ES/ES); Ronda del Gon-
eral Mitre, 151, B-08022 Barcelona (ES).

(7D Inventor; and

(75) Inventor/Applicant (for US only): PRAT QUINONES,
Maria [BS/BES|; Calle Andrea Dorla, 2, 1* 1%, B-08003
Barcelona (ES).

Kamp & Co., 14 South Square, Gray's Inn, Loaden WCIR
511 (GB).

(81) Designated States (nazonal): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DB, DK, DM, DZ, EC, ER, ES, F1, GB, GD, OE, GH,
GM, HR, HU, ID, IL, IN, 1S, JP, KE, KO, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
8D, SE, 5G, SK, SL, TJ, T™™, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, YU, ZA, ZM, ZW,

(W4) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Bucasian patent (AM, AZ, BY, KG, KZ, MD, RU, TI, T™),
Buropean patent (AT, BE, B@, CH, CY, CZ, DR, DK, EE,
ES, F1, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

For two-leiter codex and othar abbreviations, refer i the *Guid-
ance Noies on Codes and Abbreviations™ appearing at the begin-
ning of each regular lssue of the PCT Gazette.

(54) Title: NEW QUINUCLIDINE AMIDE DERIVATIVES

R,

] !
:}N R, X 3’& R,

R, ()

o (57) Abatract: New quinoclidine smide derivatives having the chemical stroctare of general formnla (T) aad phanmacentically acoept-
able salts thereof including quaternary salts of formula () are disclosed; sy well as processes for their properation, pharmacoutical
corapositions 10 comprising them and their use in therapy as antagonists of M3 muscarinic recepiors.

¢
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WO 2004/005285 PCT/EP2003/006708
-1-
QUINUCLIDINE AMIDE DERIVATIVES
This invention relates to new therapeutically useful quinuclidine amide derivatives, to

some proceases for their preparation and to pharmaceutical compositions containing
them.

The novel structures according to the invention are anfimuecarinic agents with a potant

and long lasting effect. In particular, these compounds show high affinity for M3
muscarinic receptors. This subtype of muscarinic receptor s present In glands and
smooth muecle and mediates the excitatory effects of the parasympathetic systam on
glandular secretion and on the contraction of visceral smooth muscle (Chapter 8,
Cholinergic Transmission, in H.P. Rang et al., Pharmacology, Churchill Livingstone, New
York , 1985).

M3 antagonists are therefore known to be useful for treating diseases characterised by an
increased parasympathetic tone, by excessive glandular secretion or by amooth muscle
contraction (R.M. Eglen and 8.S. Hegde, (1997), Drug News Perspect., 10(8):462-469).

Examples of this kind of diseases are respiratory disorders such as chronic obstructive

" pulmonary disease (COPD), bronchitis, bronchial hyperreactivity, asthma, cough and

rhinitis; urological disordars such as urinary ingontinenoa. poliakiuria, neurogenic or
unstable bladder, cystospasm and chronic cystitis; gastrointestinal disorders such as
itable bowel syndrome, spastic colitis, diverticulitis and peptic ulceration; and
cardiovascular disorders such as vagally induced sinus bradycardia (Chapter 7,
Muscarinic Receptor Aganists and Antagonists, in Goodman and Gliman's The
Pharmacological Basis of Therapeutics, 10th edition, McGraw Hill, New York, 2001).

The compounds of the invention can be used alone or In association with other drugs
commonly regarded as effactive in the treatment of these diseases. For example, they can
be administered in combination with B-agonists, steroids, antiallergic drugs,
phosphodiesterase IV inhibitors and/or laukotriene D4 (LTD4) antagonista for
simultaneous, ssparats or sequantial usa in the treatment of a respiratory disease.

The new quinudlidine amide derivatives of the invention have the chemical structure of
formula ():
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wherein

R, represanis a hydrogen atom or a straight or branched, optionally substituted lower atkyl
group;

Rz represents a group of formula 1) or Ii)

) )
S
R,
wherein
R; represents a group selected from phanyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyi;

R, represents a group selected from optionally substituled lower alkyl, optionally

. substituted lower alkenyl, optionally substituted lower alkynyl, cycloalkyl, cycloalkyimethyl,

phenyl, benzyl, phenethyl, 2-furyl, 3-furyl, 2-thieny! or 3-thleny!;
and R, represents a hydrogen atom or a hydroxy, methyl, or -CH;OH group;

the banzene rings in formula ii) and the ¢yclic groups represented by Ry and R, being
each Independently optionally substituted by one, two or three substituents salected from
halogen, straight or branched, optionally substituted lower alkyl, hydroxy, straight or
branched, optionally substituted lower alkoxy, nitro, cyano, -CO,R’ or — NR'R”, wherein R’
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and R" each Independently represents a hydrogen atom or a straight or branched,
optionally substituted lower alkyl group or R’ and R" together with the atom to which they
are attachad form a cyclic group;

Q represents a single bond or a -CHy-, -CHy-CHz-, -O-, -O-CHg-, -S-, -S-CHy- or -CH=CH-
group;

p is 1 or 2 and the amide group is at positions 2, 3 or 4 of the azabicyclic ring;
or pharmaceuticaily acceptable salts thereaf, including quaternary ammonium ealts;
and all Individual stereolsomers and mixtures thereof: °

with the proviso that when p is 2, the amide moiety is In position 3 of the quinuclidine ring,
R, Is hydrogen and R, and Ry are both unsubetituted phenyl, then

-when said compound is not a pharmaceutically acceptable sait or Is a HCI salt, then R;
cannot be one of hydrogen or hydroxy; and

- when sald compound is a quaternary ammaonium salt having a methyl group attached to
the nitrogen atom of the quinuclidine ring, then R; cannct be hydroxy.

The compounds of the invention include quatemary ammeonium salts of formula (ll).
R,

|
Re—(CH,),—A— (CHi—N3cH ,,; \(fr
)
wherein R, R; and p are as defined above;

m is an integer from O to 8;

n Is an integer from O to 4.

W\
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A represents a group selected from -CHz, -CH=CR'-, -CR=CH-, -CR'R"-, -C(O)-, -O-, -S-,
-S(0})-, -S(0)- and —NR'-, whemein R’ and R" are as defined above;

R; represents a hydrogen atom, or a group selected from straight or branched, optionally
substituted lower aikyl, hydroxy, straight or branched, optionally substituted lower alkoxy,
cyano, nitro, -CH=CR'R", -C(O)OR", -OC(O)R", -SC(O)R', -C(O)NR'R", -NR'C(Q)OR", -
NR'C(O)NR", cycioalkyl, phenyl, naphthanelyl, 5,6,7,8-tetrahydronaphthanelyl,
benzo[1,3])dioxolyl, heteroaryl or heterocyclyl; R' and R" being as defined above; and
wherein the cyclic groups represented by R, are optionally substituted by one, two or
three substituents selected from halogen, hydroxy, siraight or branched, optionally
substituted lower alkyl, phanyl, -OR’, -SR', -NR'R", -NHCOR', -CONR'R", -CN, -NO; and -
COOR"; R' and R" being as definad above;

X represents a pharmaceutically acceptable anion of a mono or polyvalent acid.
and all Individual sterecisomaers and mixtures thereof,
with the proviso that when p is 2, the amide moiety is in position 3 of the quinudidine ring,

R; is hydrogen, R, and R, are both unsubstituted phenyl and Rs Is hydrbxy, then in the
compounds of formula (II) the sequence R, - (CHz)a = A — (CHa)m — cannot be a mathyl

Further objectives of the present invention are to provide processes for preparing said
compounds; pharmaceutical compositions comprising an effective amount of said
compounds; the use of the compounds in the manufacture of a medicament for the
treatment of diseases suscaplible of being improved by antagonism of M3 muscarinic
receptors; and methods of treatment of diseases susceptible to amelloration by
antagonism of M3 muscarinic receptors, which methods comprise the administration of
the compounds of the invention to a subject in need of treatment.

Certain quinuclidine amide derivatives, which fall outside the scope of the presant
invention, have besn disclosed in JP 09328489 and WO 8316048.

As used herein, an alkyl group or molety can be straight or branched, and is typically a
lower alkyl group or moiety. A lower alkyl group or moiety contains 1 to 8, preferably 1 to 6

V&
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5. B

and more preferably 1 to 4 carbon atoms. In particular it is prefémed that such an alkyl
group or moiety is reprasented by a methyl, ethyl, propyl, including -propyl or butyl,
including n-butyl, sec-butyl and tert-butyl group or moiety.

As used herein, an alkenyl group or moisty can be straight or branched, and is typically a
lower alkenyl group or molety. A lower alkenyl group or moiety contains 2 to 8, preferably
2 to 6 and more preferably 2 to 4 carbon atoms. In particular it is preferred that such an
alkenyl group or moisty is represented by a vinyl, allyl or 1-propenyl group or moiety.

As used herein, an alkynyi group or moiety can be straight or branched, and is typically a
lower alkyny! group or molsty. A lower alkyny! group or moiety contains 2 to 8, preferably
2 to 8 and more preferably 2 to 4 carbon atoms. In particular it is preferred that such an
alkynyl group or moisty is represanted by a 3-butynyl or 17pl:opyr.|y| group or molsty.

Optionally substituted lower alkyl, alkenyl or alkynyl groups mentioned herein inciude
stralght or branched lower alkyl, alkenyl or alkynyl groups as defined above, which may be
unsubstituted or substituted in any position by one or more substituents, for example by 1,
2 or 3 substituents. When two or more substituents are present, each substituent may be
the same or different. The substituent(s) are typically halogen atoms, preferably fluoride
stoms, and hydroxy or alkoxy groups.

Alkoxy groups mentioned herein are typically lower alkoxy groups, that is groups
containing from 1 to 8, preferably 1 to 6 and more preferably 1 to 4 carbon atoms, the
hydrocarbon chain being branched or straight and optionally substituted in any position by
one or more substituents, for example by 1, 2 or 3 substituents. When two or more
substituents are present, each substituent may be the same or different. The
substituent(s) are typicaily halogen atoms, most preferably fluoride atoms, and hydroxy
groups. Preferred optionally substituted alkoxy groups include methoxy, ethaxy, n-
propoxy, i-propaxy, n-butoxy, sec-butoxy, t-butoxy, triflucromethoxy and difiuoromethoxy,
hydroxymethoxy, hydroxyethoxy or 2-hydroxypropoxy.

Cyclic groups mentioned herein include carbocyclic and hetarocyclic groups. The cyclic
groups can contain ane or more rings. Carbocyclic groups may be aromatic or alicyciic, for
exampie cycloalkyl groups. Heterocyclic groups also include heteroaryl groups.
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Cycloalkyl groups and alicyclic groups mentioned herein, uniess alhamnse specified,
typically contain from 3 to 7 carbon atoms. Cycloalky! groups end alicyclic rings of 3t0 7
carbon atoms Inciude cyclopropyl, cyclobutyl, cyclopsntyl, cyclohexyl and cycioheptyl.

As used herein an aromatic group typlcally contains from 5 to 14, preferably 5to 10
carbon atoms. Exampies of aromatic groups include phenyl and naphthalanyl.

A heterocyclic or hetercaromatic group mentioned herein I8 typically a 5 to 10 membered
group, suich as a 5, 6 or 7 membered group, contrining one or more heterocatoms selected
from N, S and O. Typlcally, 1, 2, 3 or 4 hetarogtoms are present, preferably 1 or 2
heteroatome. A heterocydiic or heternaromatic group may be a single ring or two or more
fused rings wherein at least one ring containg a hetaroatom, Examples of heterocyclic
groups include piperidyl, pyrroiidyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrroiyl,
imidazolyl, imidazolidinyl, pyrazolinyl, indolinyl, iscindofinyl, pyridyl, pyrezinyl, pyrimidinyl,
pyridazinyl, indolizinyl, iscindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl,
quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyi, pteridinyl,
quinuclidinyl, triazolyl, pyrazolyl, tetrazolyl, thieny! and dioxolyl. Examples of
heteroaromatic groups Include pyridyl, thienyl, furyl, pyrrolyl, imidazolyl, benzothiazolyl,
pyridinyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, indazolyl, purinyl, quinolyi,
isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, triazolyl and
pyrazolyi.

As used herein a halogen atom includes a fluorine, chiorine, bromine or iodine atom,
typically a fluorine, chiorine or bromine atom.

As used herein, a pharmaceutically acceptable salt is a salt with a pharmaceuticatly
acceptable acid or base. Pharmaceutically acceptable acids include both inorganic acids,
for example hydrochloric, sulphuric; phosphoric, diphosphoric, hydrobromic and nitric acid
and organic aclds, for example citric, fumaric, formic, maieic, malic, escorbic, succinic,
tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic, benzenesuiphonic or p-
tolusnesulphonic acid. Phammaceutically acceptable bases include alkali metal (e.g.
sodium or potassium) and alkali sarth metal (e.g. calclum or magnesium) hydroxides and
organic bases, for example alkyl amines, aralkyl amines and heterocyclic amines.
Preferred salts of the compounds of formula (|) are those formed between the nitrogan
atom of the axabicyciic ring and an inorgenic or an organic acid
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Other preferred salte according to the invention are quatermnary ammonium compounds of
formula (1), wherein an equivalent of an anion (X)is associated with the positive charge of
the N atom. X" may be an anion of various mineral acids such as, for example, chieride,
bromide, iodide, sulphate, nitrate, phosphate, or an anion of an organic acid such as, for
example, acetats, formate, maleate, fumarate, citrate, axalate, succinate, tartrate, malate,
mandelate, trifluoroacetate, methanasulphonate and p-toluenesulphonate. X is preferably
an anion selected from chioride, bromide, iodide, sulphate, nitrate, acetate, maleate,
oxalate, succinate or triflucroacstate. More preferably X' is chioride, bromide,
trifluoroacetate or methanesulphonate.

Preferred compounds of formutae (1) or (1) are those wherein R, is hydrogen, methyl or
ethyl, most preferably hydrogen. -

In eome prefemed embodiments of the Invention R; is a group of farmula i), wherein R, is

a group, which is optionally substituted with one or more halogen atom(s), selected from
phenyl, 2-thlenyl, 3-thienyl or 2-furyl. Mere prefarably Rz Is a group of formula I), wherein
R; represenis a group phenyl, 2-thienyl or 2-furyl which are optionally substituted with one
or more halogen atom(s). Most preferably, R; Is phenyl or 2-thienyl,

Further preferred compounds having a group of formula i) ars those wherein R,
represents a linear group selected from ethyl, n-butyl, vinyl, allyl, 1-propanyl and 1-
propynyl, or a group, which is optionally substituted with one or more halogen atom(s),
methyl or methoxy group(s), selected from cyciopentyl, cyclohexyl, phenyl, benzyl,
phenethyl, 2-thienyl and 3-furyl. More preferably compounds having a group of formula l)
are those wherein R, represents a linear group selected from ethyl, n-butyl, vinyl, allyl and
1-propynyl, or a group, which Is optionally substituted with one or more halogen atom(s),
methyl or methoxy group(s), selected from cyclopentyl, phenyl, benzyl, phenethyl and 2-
thienyl Most preferably, R, le ethyl, n-butyl, vinyl, allyl, cyclopentyl, phenyl, benzyl or 2-
thienyl.

in other preferred smbodiments of the invention R; s a group of formula i), wherein Q
represents a eingle bond or an axygen atom,
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In the most preferred embediments of the invention R; in groups ) or ii) is & hydrogen
atom or a hydroxy group.

Preferably, in the compounds of formulae (1) or (il) p is 2 and the amide group is at
posltions 3 or 4 of the azabicydlic ring, most preferably at posiilon 3.

Particularly preferred compounds of formuta (1I) are those wherein m is an integer from 0
to 8 and n is an integer from O to 4; most preferably m is 0 to 5 and n 0 to 2; A represents
a group sslected from ~CHy-, -CH=CH-, —O-, -C(O)-, -NR'-, and -S-; most preferably A ls —
CHjy, -CH=CH-, -0O-; and R, is a hydrogen atom, a cyano group, a nitro group, a -
C{O)OR' group, a -OC{O)R' group, a -SC(O)R’, group, a -CH=CH; group, a -CH=CR'R"
group, a C(O)NR'R" group, a stralght or branched C+-C, alkyl group, which Is optionaliy
substituted with one or more halogan atom(s), a straight C,-C, alkoxy group, which is
optionally substituted with one or more halogen atom(s) or hydroxy group{(s), or a cyclic
group, which ie optionally substituted with one or more substituents selected from halogen
atoms, groups of formula ~C(O)NR'R™ or methyl, hydroxy, nitro or phenyl groups, the
cyclic group being selectad from cyciohexyl, phenyl, 5,8,7,8-tetrahydronaphthanelyl, 2-
thienyl, 1-pyrrolidinyl, 1-pyrrolyl, benzo[1,3]dioxolyl, 2-benzothiazolyl, naphthalenyl and
dioxolyl. More preferably compounds of formula (ll) are those wherein m is an integer
from 0 to 5 and n I8 an integer from 0 to 2; A represents a group selected from =CHg-, -
CH=CH-, =O-, -C(0)-, -NR"-, and -S-; and R, Is a hydrogen atom, a cyano group, a -
C{O)OR' group, a -OC{O)R' group, a -SC(O)R', group, a -CH=CH, group, a -C(O)NR'R"
group, a straight or branched C,-C, alkyl group, a mﬂuoromatl'lyl. or a cyclic gmup
selected from cyclohaxyl. 56,7 B-tdrahydmnaphﬂuane]yl. 2-thlenyl. 1-pymolyl, -
benzo[1,3kioxolyl, 2-benzothiazolyl, naphthalenyl, dioxolyl and phenyl, which is
optionally substituted with one or more substituents selected from halogen atoms, groups
of fomula —-C(O)NR'R", methyl, hydraxy and phenyl groups. Most preferably Re is
selected from hydrogen, straight C,-C, alkyl, -CH=CH., cyclohexyl, phenyl which is
unsubstituted or substituted with one or two substituents selected from methyi groups and
hydroxy groups, 5,8,7,8-tetrahydronaphthanelyl and 2-thienyl.

- Most preferred are compounds of formula (II) wherein the sequence Ry - (CH)n— A —

(CHa)m — I8 ona of methyl, 3-phenoxypropyl, 3-(3-hydroxyphenoxy)propyl, allyl, heptyi, 3-
phenyipropyl, 3-phenylallyl, 2-phenoxyethyl, 2-benzyloxyethyl, cyclohexyimethyl, 3-
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(5,8,7,8-tetrahydronaphthalen-2-yloxy)propyl, 5-(2,6-dimethyiphenoxy)pentyl, 3-thien-2-
yipropyl or 3-cyclohexyipropyl and X" is bromide or triflucroacetate.

The compounds of the present invention represented by formulae (1) or (Il) described
above may have one or more asymmefric atoms, e.g. the carbon in position 3 of the
quinuciidine ring; the carbon substituted by R;, R, and R; in the compounds wherein R; is
a group of formula i); or the carbon which is attached to the carbonyl group in the
compounds wherein R; is a group of formula fi). Each of these asymmetric atoms may
have R- or S-configuration. The single isomers and mbdures of the isomers fall within the
scope of the invention.

Particular individual compounds of formula (I} Include:

N-{1-Azabicyclo[2.2.2]oct-3-yi)-2-hydroxy-2,2-dithien-2-ylacetamide
N-4{(3R)-1-Azablcyclo[2.2.2Joct-3-yi}-2-hydroxy-2,2-dithien-2-ylacetamide
N-{(35)-1-Azabicyclo]2.2.2]oct-3-yi}-2-hydroxy-2,2-dithien-2-ylacetamide
N{(3R)-1-Azabicyclo[2.2.2]oct-3-yI}-2,2-dlthien-2-ylacetamide

" N{(3R)-1-Azabicycio[2.2.2]oct-3-yl}-2-cyclopentyl-2-hydraxy-2-thien-2-ylacetamide

N-(3R)-1-Azabicycio]2.2.2joct-3-yl}-2-hydroxy-2-thien-2-yipent-4-enamide
(2*)-N-{(3R)-1-Azabicyclo[2.2.2]oct-3-yi}-2-hydroxy-2-thlen-2-ylbutanamide
(diasteraomer 1)
(2')-N{(3R)-1-Azabicycio[2.2.2]oct-3-yl]-2-hydroxy-2-thien-2-ylbutanamide
(diastereomer 2)
(2*)-N-{(3R)-1-Azabicydof2.2.2]oct-3-yi}-2-hydroxy-2-thien-2-ylbut-3-enamide
(diastereomaer 1)
(2")-N-{(3R)-1-Azablcyclo[2.2.2Joct-3-yi}-2-hydroxy-2-thien-2-ylbut-3-enamide
(dlastereomer 2)
N<4(3R)-1-Azabicyclo[2.2.2]oct-3-yl}-2,3-diphenylpropanamide
N-{(3R)-1-Azabicyclo[2.2.2]oct-3-yl}-2-cyclopenty-2-hydraxy-2-phenylacetamide
N-{(3R)-1-Azabicycio[2.2.2]oct-3-yi}-2-phenylhexanamide
N-{1-Azablcycio[2.2.2Joct-3-yi)-0H-xanthene-8-carboxamide
N+{(3R)-1-Azablcyclo[2_2.2]oct-3-yl}-9H-xanthene-9-carboxamide
N-{(3S)-1-Azabicycio[2_2 2]oct-3-yl}-8H-xanthens-9-carboxamide
N-(1-Azablcyclof2.2.2]oct-3-y1)-8-hydroxy-6H-fluorene-8-carboxamide
N-1-Azabicyciof2.2.2]oct-3-yi-N-methyl-8H-xanthene-8-carboxamide
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N-1-Azabicyclof2.2.2]oct-3-y-N-ethyl-8H-xanthene-9-carboxamide
N-1-Azabicyclo[2.2.2]oct-4-yi-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetamide
N-{(3R)-1-Azabicyclof2.2.2]oct-3-yl}-2-hydroxy-2-phenyl-2-thien-2-ylacetamide
N-{(3R)-1-Azabicyclof2.2.2]oct-3-yl}-2-(5-bromothien-2-yl)-2-{4-filuoro-3-methylphenyi)-2-
hydroxyacetamide
N-{{3R}-1-Azabicycio[2.2.2]oct-3-yI}-2-fur-2-y}-2-hydroxypent-3-ynamide
N-{(3R)-1-Azabicycio[2.2.2Joct-3-yi}-2-fur-2-yl-2-hydroxy-4-{4-methoxyphenyi)butanamide
N-{{3R)-1-Azabicycio]2.2.2]oct-3-yl}-2-fur-3-yl-2-hydroxy-2-thien-2-ylacetamide
N-{{(3R)-1-Azabicycio[2.2.2]oct-3-y(}-2-cyclohexyl-2-hydroxy-2-thlen-3-ylacetamide
N-[(3R)-1-Azablcycio[2.2.2]oct-3-yl}-8-hydroxy-8H-flucrene-g§-carboxamide
N-{(3R)-1-Azabicyclo[2.2.2Joct-3-yi]-N-methyl-O9H-xanthene-8-carboxamide
(2S)-N-{(3R)-1-azabicyclof2.2.2]oct-3-yI}-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetamide

((*) Configuration not assigned; elther tha (2R)- or the (25)- isomers of the above
compounds may be produced).

Particutar individual compounds of formula (lI) include:

3-{2-Hydraxy-2,2-dithien-2-ylacetylamino}-1-methyl-1-azonlablcycio[2.2. 2Zjoctane  bromide
3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenoxypropyf)-1-

azoniabicytio[2.2 2Joctane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-methyl-1-azoniabicyciof2.2.2]octane
trifluocroacetats
(3R)-1-Allyl-3-{2-hydroxy-2,2-dithien-2-ylacetylamino)-1-azoniabicyclof2.2.2Joctane
trifluorcacetate
(3R)-1-Heptyl-3{2-hydroxy-2,2-dithien-2-ylacetylamino)-1-azoniabicyclo[2.2.2]octane
trifluoroacetate

(3R)-3-(2-Hydroxy-2,2-dithlen-2-ylacetylamino)-1-(3-phenylpropyl)-1-
azonlabicycio{2.2.2Joctane bromide '
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylaminc)-1-{(E)-3-phenylallyi)-1- '
azoniabicycio[2.2.2Joctane triflucroacetate
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-{2-phenoxyethyl)-1-
azoniabicyclof2.2.2Joctane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacatylaminc)-1-{3-phenoxypropyl)-1-
azonlablcyclo[2.2.2]octane bromide
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(3R)-3~(2-Hydroxy-2,2-dithien-2-ylacstylamino)-1-{3-(3-hydroxyphenoxy)propyl}-1-
azoniabicyclo[2.2.2]octane trifiucroacetate

(3R)-1-(2-Benzyloxyethyl)-3-(2-hydroxy-2, Z-dlthlen-z-ylaoetylamlno)d-
azonlabicyclof2.2.2]octane trifluoroacetate
(3R)-3-{2-Hydroxy-2,2-dithien-2-ylacetyiamino)-1-(3-thien-2-ylpropyl)-1-
azoniabicycio[2.2.2joctane bromide
(35)-3-{2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenoxypropyi)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2,2-Dithien-2-ylacetylamino})-1-{3-phencxypropyl)-1-azoniabicyclo[2.2.2]octane
bromide .
1-Methyl-3-{(8H-xanthen-8-yicarbonyl)amino)-1-azoniablcyclof2.2.2Joctane bromide
1{3-Phenoxypropyl)-3-[(8H- xanﬂ'len-s-ylcarbonyl)amlno]-‘l -unnlabicyclolz 2.2Joctane
bromide

(3R)-1{3-Phenoxypropyi)-3-4{{8H-xanthen-8-yicarbonyl)amino}-1-
azonlabicyclo[2.2.2]octane bromide
(3S)-1-Allyl-3-{(8H-xanthen-8-ylcarbonyf)amino]-1-azoniabicycio[2.2.2Joctane
trifluoroacetate

(381 -I-Ieptyl-3-[(9|-l-nnthan—9-ylcarbonyl)nmmo]-1 -azonlablcyclo[2.2.2]octane
trifluoroacetate )
(3S)-1-Cyclohexylmethyl-3-{(8H-xanthen-8-yicarbonyl)amino}-1-

azoniabicycio[2.2. 2]octane tiflucroacetate
(35)-1-{3-Cyclohexylpropyl)-3-(9H-xanthen-8-yicarbonyl)amino}-1-
azonlabicycio[2.2.2]octane trifluoroacatate
(35)-1-{3-Phenoxypropyl)-3-{(9H-xanthen-9-yicarbonyl}aminc]-1-
azoniabicyclo[2.2.2Joctane bromide '
(38)-3-[3—(5.9.7.8-Teu'ahydronlphﬂulan-2-yhxy)pmpy|]-3-[(9H-nnﬂ|en-9-
yicarbonyl)amino}-1-azoniabicyciof2.2.2Joctane triflucroacetate
{38)-1-[5-(2,6-Dimethylphenoxy)pentyl]-3-[(8H-xanthen-8-ylcarbonyl)aminoc}-1-
azoniabicyclof2.2.2]octane triflucroacetate
3.{[(B-Hydraxy-6H-fluoren-8-yi)carbonyljamino}-1-methyi-1-azoniableyclof2.2.2)octans
bromide

3-{i(e-Hydroxy-8H-fluoren-8-yl)carbonyljamino}-1-(3-phenoxypropyl)-1-
aroniabicydiof2.2.2]octane bromide
(3R}-1-{3(2-Carbamoyiphenoxy)propyl}-3-{1{6-Hydroxy-8H-flucren-8-yl)carbonyllamino}-1-
azoniabicycio[2.2.2Joctane ftrifluoroacetate



10

15

20

25

WO 2004005285 PCT/EP2003/006708
-12a-

(3R)-1{4~{4-Flucrophenyt)-4-oxobutyl]-3-{{(8-Hydroxy-8H-fluoren-8-yl)carbonyflamino)-1-
azoniabicydo[2.2.2]octane trifluoroacetate
(3R)-3-{[(9-Hydruxy-9H—ﬂuomn-Q-yl)carbonyI]amlno}-1-(4-oxo-4-ﬂ1len-2-ylbutyl)-1-
azonlablcydo[Z.Z.Z]od:ane triflucroacetate
{3R)-3{](6-Hydroxy-SH-{luoren-8-yl)carbonyilamino}-14{3-(methylphenytamino)propyi}- 1-
azonlabicycio[2.2.2]octane trifluoroacetate
(3R)-3{](8-Hydroxy-9H-fluoren-8-yl)carbonyllamino}-1-{3-phenyisulfanylpropyl}-1-
azoniabicyclo[2.2.2]octane friflucroacetate
3{Methyl{8H-xanthen-9-yicarbonyl)amino]-1-{3-pyrrol-1-ylpropyl)-1-
azoniabicyclof2.2.2]octane ftrifiucroacetate
1-{3-(Biphenyi-4-yloxy)propyi}-3-{ethyi(9H-xanthen-8-yicarbonyi}amino}-1-
azoniabicycio[2.2.2]octane frifluoroacetate
(3R)-1-{3-{Benzof1,3]dioxol-5-yloxy)propyl]-3-(2-hydroxy-2-phenyl-2-thien-2-
yiacetylamino)-1-azoniabicyciof2.2.2]octane trifiuoracetate
(3R)-143+(Benzothiazol-2-yloxy)propyl}-3-(2-hydroxy-2-phenyl-2-thien-2-ylacetylamino)-1-
azoniabicyclo[2.2.2Joctane triflucroacetate
(3R)-3-(2-Fur-2-yl-2-hydroxypent-3-ynoylamino)-1-{3-(naphthalen-1-yloxy)propyf]-1-
azonlabicyclo{2.2.2]octane trifluoroacetate
(3R)-3-[2-Fur-2-yi-2-hydroxy-4-(4-methoxyphenyl)butyrylamino}-1-{6-(4-
phenylbutoxy)hexyl}-1-azonlabicycio[2.2.2]octane ftrifluoroacetate
(3R)-3-(2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetylamino)-1-(2-hydroxyethyl)-1-
azoniablcydio]2.2.2Joctane trifilucroacetats '
(3R)-3«{2-Cyclopantyl-2-hydroxy-2-thlen-2-ylacetylamino)-1-(2-ethoxyethyf)-1-
azoniabicycio[2.2.2]octane triflucroacetate
(3R)-3<{2-Cycilopentyl-2-hydroxy-2-thien-2-ylacetylamino)-1-{2{2(2-
hydroxysthoxy)ethoxylethyl}-1-azoniabicycio[2.2.2]octane triftuoroacstate
(3R}-3(2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetylamino)-1-(4,4,4-trifluorobutyi)-1-
azoniabicycio[2.2.2Joctane triflucroacetate
(3R)-1-(Moxybutyl)-s-[z-(s-bromommz-yl)-z-(#ﬂuoro-a-memylpﬁanyl)-z-
hydroxyacetylamino}-1-azoniabicyclo[2.2. 2]octane triflucroacetate
(3R)-3-{2-{5-Bromothien-2-yl)-2-{4-fluoro-3-methyiphanyl)-2-hydroxyacetylamino}-1-(4-
ethoxycarbonylibutyi)-1-azoniabicycio[2.2.2]octane trifluoroacetate
(3R)-1-{3-Acetylsulfanyipropyl)-3-{2-(5-bromothisn-2-yl)-2-{4-fluoro-3-methyiphenyl)-2-
hydroxyacetylamino]-1-azoniabicyclo[2.2.2]octane triflucroacetate
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(3R)-1-(3-Cyanopropyl)-3-(2-hydroxy-2-phenyl-2-thien-2-ylacetylamino)-1-
azoniabicycio[2.2 2]octane trifluoroacetate

(3R)-1 -(2-Carbamoyleﬂ1yl)-3-(2-hydroxy-2-thnn-2-ylpent-4—enoylamIno)-1-
azoniabicyclo][2.2.2]octane frifiucroacetate
(3R)-1<{2{1,3]Dioxolan-2-ylethyl)-3-(2-hydroxy-2-thisn-2-ylpent-4-enoylamino)-1-
azonlabicyclo[2.2.2]octane trifluoroacetate
4-{2-Cyclopentyl-2-hydroxy-2-thlan-2-ylacetylamino)-1-{4-methyipent-3-enyl)}-1-
azoniabicyclof2.2.2]octane frifluoroacetate
(3R)}-1{3-(2-Carbamoyiphenoxy)propyl]-3-{[{8-Hydroxy-8H-flucren-8-yl)carbonyfjJamino}-1-
azoniabicyclo[2.2.2Joctane formate
(3R)-1-{4-{4-Fluorophanyi)-4-oxobutyf]}-3-{I(8-Hydroxy-8H-fluoren-8-yl)carbonyljlamino}-1-
azoniabicyclo[2.2.2)octane formata.
(3R)-3-{I(8-Hydroxy-8H-fluoren-8-yljcarbonyflamino}-1-{3-(methyiphenylamino)propyi}-1-
azoniabicyclo[2.2.2]octane chioride
(3R)-3-{I(8-Hydroxy-8H-fluoren-8-yl)carbonyllamino}-1{3-phenylsulfanylpropy)-1-
azoniablcydo[2.2.2]octane formate
(3R)-3{Methyl-(8H-xanthen-8-yicarbonyl)amino)-1-(3-pyrrol-1-yipropyl)-1-
aroniabicycio[2.2.2]octane bromide

(3R)-1 -[3-(B|phenyl-4-yloxy)propy|]-3-[mathyl-(9H-xanﬂ'nena-a-carbonyl)amno]-1-
azonlabicyciof2.2.2]octane chloride
(3R)-3-(2-Fur-2-yl-2-hydroxypent-3-ynoylamino)-1{3-(naphthalen-1-yloxy)propyi}-1-
azoniabicytio[2.2.2]octane chioride
(3R)-1-{3{(Benzo{1,3]dioxol-&-yloxy)propyl}-3-(2-fur-2-yi-2-hydroxypent-3-ynoylamino)-1-
azonia-bicycio{2.2.2Joctane bromide

{(3R)-1 -[3-(Benmthlaml-2-yony)propyI]-3-(2-fur—2—yl-2—hydroxypent-3-ynoylamlno)-1-
azonia-bicycio[2.2.2]ectane chioride
{3R)-3{I(25)-2-Cyclopentyl-2-hydroxy-2-thlen-2-ylacetyllamino}-1-(2-hydroxyethyi)-1-
azoniabicydiof2.2.2]octane bromide
(3R)-3-{[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetylJamino}-1-{2-ethoxyethyi)-1-
azoniabicycio[2.2.2]octane formate
(3R)-3HI(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetyllamino}-1-(4,4,4-triflucrobutyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-{4-Acstoxybutyl)-3-{2-(5-bromothien-2-yi)-2-(4-filuoro-3-methyiphenyl)-2-
hydroxyacetylamina]-1-azoniabicyciof2.2.2]octane bromide
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(3R)-3{2-(5-Bromothien-2-yl)-2-(4-flucro-3-methylphenyl)-2-hydroxyacetylamino}-1-{4-
sthoxycarbonylbutyl)-1-azoniabicyclof2.2.2Joctane bromide
(3R)-1-(3-Acetylsulfanyipropyl)-3-{2<(5-bromothien-2-yf}-2-(4-flucro-3-methyiphenyl)-2-
hydroxyacetylamina}-1-azoniabicycio[2.2.2]octane formate
5 (3R)-1-{3-Cyanopropyl)-3{2-fur-2-yl-2-hydroxy-4-{4-methoxyphenyl)butyrylamino}-1-

azoniabicyclo[2.2.2Joctane bromide
(3R)-1-(2-Carbamoylethyl)-3-{2-fur-2-yl-2-hydroxy-4-(4-methoxyphenyl)butyrylamino}-1-
azoniabicyclo[2.2.2]octane formate
(3R)-1-(2{1,3)Dioxolan-2-yi-ethyl)}-3-{2-fur-2-yi-2-hydroxy-4-(4-

10 methaxyphenyl)butyrylamino]-1-azonlabicyclo[2.2.2Joctane bromide

In accordance with another embodiment, the present invention provides processes for
preparing the novel quinuclidine amide derivatives of formulae (1) and (If)

15 The compounds of formula (I) may be prepared from the corresponding carboxylic acid of
formula (1) following two different methods (a) and (b), llustrated In tha following
achame.

)
NH
N:"(CH.),; -
R, ol "
. s - R
Method (a) o |1
Rz / IR1 \IrRz
N\ OH NH Newsy? o
- N e .
Methad (b) \,r" .~ @
o

20
Some compouris of formula (IV) are commarcially avallable, for example 3-
aminoquinuciidine (Aldrich, dihydrochloride) , (3R}-aminoguinuciidine (Aldrich, Finorga,
dihydrochioride) and (3S)-aminoquinuclidine (Aldrich, dihydrochloride).

2Z-
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(3R)-N-methylquinuclidin-3-amine has besen prepared as described in the experimental
section. '

Thoae compounds of formula (1), wherein R is a group of formuta [) and R Is an hydroxy
group may also be prepared from the compounds of formula (V) by reaction with the
comesponding organometallic derivative.

R, R,

,L\“J\ R,—Mg.L] N\'rQDH

N&c"';} I R - Newy B O
Method (c) .

W) {

The compounds of formula (V) may be prepared from the corresponding glyoxylic acids
following methods equivalent to methods (a) and (b) described in Scheme 1

Certain compounds of formula (V) are novel and fall within the scope of the present
Invention. In particular.

N-1-gzabicycio[2.2.2]oct-3-yl-2-ox0-2-thien-2-ylacetamide
N-{(3R)-1-Azabicyclo[2.2.2Joct-3-yl}-2-0x0-2-thlen-2-ylacetamide
N-{(3S)-1-Azablcycio[2.2.2]oct-3-y(-2-ox0-2-thien-2-ylacetamide

The quaternary ammonium dexivatives of formula (Il) may be prepared, as illustrated in
the following scheme, by maciion of the compounds of formula (I} with an alkylating agent
of formula (V1) using two possible methods -{d) or (e)-, described in detail in the '
experimental saction. Method (e) involves the use of solld phase extraction techniques
that allow the parallel preparation of several compounde,
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R,
I

N:' }TR’ +  Rg=(CH),~A— (CHn-W
JCH;) 0
™)

m

l Methods (d), (e)

R
|
X R,
Rg—(CHal—A— tcH.)..—@N T

In formula (V1), W represents any sultable leaving group, preferably a group X' as defined
above for the compounds of formula {[l). When W is a leaving group other than X, the

5 quatemary ammonium sal of formula (Il) Is produced from the product of method (d) or
(e) by an exchange reaction according to standard methods to replace the anion W with
the desired anlon X

Those compounds of genaral formula (V) which are not commercially available have

10 been prapared according to standard methods. For axample, compounds wherein n=0
and A =-0-, -S-, NR’ were obtainad by reaction of the corresponding alcohol, thiol or
amine derivative, or its sodium or potasgium salt, with an alkylating agent of general
formula Y-{CHz)xrW, wherein W is as defined above; most preferably W Is a halogen atom
and Y a halogen atom or a sulphonate ester. In other examples, compounds of general

15 formula (V1) wherein n is at least 1 were synthesised from the comesponding alcohol
derivative of general formula (V1) by methods known in the art. '

Ry —(CH,),—A— (CH,),,~OH
i)

20 The compounds of formulae (I) and (1l) can have one or more asymmetric carbons. All
possible sterecisomers, single isomers and mixtures of Isomers are also Included within
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the scope of the present invention. The diastereomers of the compounds may be
separated by conventional methods, for axample by chromatography or crystallisation.

The structures of the compounds were confimed by 'H-NMR and MS. The NMR spectra

were recorded using either a Varlan 300 MHz instrument or a Bruker DPX-250 instrument.

Chemical shifts are expressed as parts per million (5) from the intemal reference
tetramethyisilane. The purity of the compounds was determined by HPLC, using reverse
phase chromatography on a Waters instrument. Molecular ions were produced by
electrospray ionisation masa spectromestry on 8 Hewlett Packard instrument.

Method (a

Preparation of N-{(3R)-1-azablcyclo[2.2.2)oct-3-y[]-2-phenylhexanamide

(Example 27)

2-phenylhexanocic acid was prepared by alkylation of phenylacetic acid with 1-
chiorobutane following a standard method. Oxalyl chioride (0.88 mi, 0.0101 mol) was
then added to a solution of 1.62 g of 2-phenylhexanoic acid (0.0084 mol) and
dimethylformamide (DMF, one drop) in 25 ml of CHCl, (ethanol free) at 0°C. The mixture
was stirred and allowed to warm at room temperature. After an hour at this tempsrature
the solvents were evaporated and the residue was dissolved in CHCl; and evaporated
again. This procedure was repealed two times. The off obtained was dissolved in CHCh
and the solution obtained coolad at 0°C. A solution of (3R}-aminoquinuclidine (1.28 g,
0.0101 mol) in CHCly was added. The mixture was stired and allowed to warm at room
temperature. After 1 hour at this temperature, the reaction mixture was diluted with CHCly
and washed with & 10% solution of aqueous potassium.carbonate; then washed with
water, dried over Na,;SO, and evaporatad to give 3.57 g of an oll which was purified by
column chromatography (silica gel, CHCly:MeOH:NH,OH 80:10:1 as eluent). Appropriate
fractions were combined and evaporated to give 2.42 g of a solid that after treatment
with Isopropyl ether yielded 1.56 g (63.1%) of the titie product as a mixture of
dlastereomars.

mp: 136°C.

MS [M+1]": 301

H-NMR (DMSO-d,): (mixture of diastereomers 50:50) & 0.84 (t, 3H), 1.10-1.80 (m,
8H), 1.70 (m, 1H), 1.80 (m, 1H), 2.25-2.50 (m, 1H), 2.50-2.80 (m, 4H), 2.94 & 3.05 (m,
1H), 3.50 (m, 1H), 3.65 (m, 1H), 7.15-7.40 (m, 5H), 8.04 (m, 1H, NH).
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Preparation of N-[(3R)-1-Azablcycio]2.2.2]oct-3-yI]-N-methyl-9H-xanthene-9-
carboxamide (Example 47)

Onalyl chloride (0.540 ml, 0.0062 mol) was added to a solution of SH-xanthene-9-
carboxylic acld (1.18 g, 0.0051 mol) and dimethylformamide (two drops) in 20 ml of CHCl;
(ethanol free) at 0°C. The mixture was allowed to warm to room temperature under stirring
and maintained 1 h at this temperature. After this time, tha reaction mixture was
concentrated to dryness in vacuo and the obtained residue was dissolved in CHCI, (15
mi) and concentrated again. This procedure was repeated two times. The obtained
residue was dissolved in CHC!; and the solution cocled to 0°C. A sofution of 0.885 g
(0.0082 mol) of (3R)-N-methyiquinuclidin-3-amine (Intermediate I-4) in 10 ml of CHCIl, was
added. The mbdture was sllowed to warm to room temperature under stirring. After 4 hours
at this temperature, the reaction mixture was treated with K;CO, (eaturated solution) and
the aqueous phase was extracted with CHCI,. The orpanic solutions were combined and
washed with K,.CO, (saturated solution) and water, dried over Na;SO, filtered and
concentrated to dryness. The obtained residus was purified by column chromatography
(sifica gel, CHCI;: NH,OH 88:1 -» CHCly: MeOH:NH,OH 88:2:1 as eluent) to yield 800 mg
(50%) of the title product.

MS [M+1] *: 348

H-RMN {400 MHz, 80°C, CDChL): § 7.26 - 7,19 (m, 4H), 7.10 - 7.01 (m, 4H), 5.51 (s, 1H),
4.18 (broad multiplet, 1H), 2.92 (s, 3H), 2.85-2.40 (m, 6H), 1.85-1.20 (m, 5H).

Preparation of (3R)-N-methylquinuclidin-3-amine (Intermediate 1-4)

* 1g (0.0079 mol) of (3R)-aminoquinuciidine was dissolved in 20 m! of CHzCl, and 1.22 ml

(0.0087 mol) of triethylamine were added. The obtained solution was cooled to 0°C,
CICO-Et (0.835 ml, 0.0087 mol) was added and the mixture was stimed 15 h at room
temperature. After this time, solvents were evaporated in vacuo , the obtalned residue
was dissoived in CHCL and the solution washed with KsCO, (saturated solution) and
water. The organic phase was dried over Na;SO,, fitared and concentrated to dryness.
The obtained residue was used without further purification as is described as follows.
The obtained residue was dissolved in 15 ml of THF, the solution was cooled to 0°C and
0.601g (0.018 mol) of LIAIH, were added in several portions. The reaction mixture was
heated under reflux for 4h. After this time, was cooled to 0°C and the excess of hydride
was decomposed by the consecutive addition, under stirring, dropwise and cautiously
of 0.6 ml of H;O, 0.6 ml of NaOH (10% solution) and 1.8 ml of H:0. When the
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decomposition was finished , the reaction mixture was filtered and the sludge was
washed with THF and CHCl,, the organic solutions were combined and concentrated to
dryness to obtain 830 mg (75%) of the titie product, structure confirmed by 'H-RMN and
BC-RMN .

BC_RMN (CDCly): § 57.0 (CH), 58.5 (CH2), 47.5 (CH2), 46.9 (CH2), 34.3 (CH3), 26.1
(CH2), 24.8 (CH), 19.9 (CH2).

The following Exampies of formula (I) were prepared by method (a) from the appropriate
carboxyllc acid:

N-{{3R}-1-Azabicycio[2.2.Zjoct-3-yi]-2,3-dIphenylpropanamide (Example 25)

from 2,3-diphenylipropionic acid.
N-{1-Azabicycio[2.2. 2] oct-3-yi}-8H-xanthene-8-carboxamide (Example 28)
N-{(3R)-1-Azabicyclo[2.2.2]oct-3-y]-5H-xanthene-9-carboxamide (Example 31)
N-{{3S)-1-Azablcyclo[2.2.2]oct-3-yI]-9H-xanthene-S-carboxamide (Example 33)

All three from 9H-xanthene-9 carboxylic acid.

Mothod (b}

Preparation of N-{{3R)}-1-azabicycio[2.2.Z]oct-3-yI]-2,2-dlthien-2-ylacetamide .
(Example 17)

2,2-dithien-2-yiacetic acid was produced by hydrolysis of 2,2-dithlen-2-ylacetic acid methyl
estar, previously prepared as described In F. Leonard and |, Ehranthal, J. Am. Chem. Soc,
(1951), Vol 73, pag 2218. 1.2 g (0.0054 mol) of 2,2-dithien~2-ylacetic acid were dissolved
in 25 mi of THF. To this solution were added 0.8 g (0.00584 mol) of 1,1"-
carbonyldiimidazole and the mbdure waa refluxad for an hour. The reaction was monitored
by TLC following the formation of the imidazolide. When the reaclion wae completed 0.75
g (0.00584 mol) of (3R)-aminoquinuclidine were added. The reaction mixture was refiuxed
for 16 h, cooled, diluted with ether and washed with water. The organic layer was
extracted with HCI 2N, the acid solution basified with KyCO, and extracted with CHCI,.
The organic phase was dried over Na;SO, and the solvent was evaporated to obtaln 0.60
g of an oll which was purified by column chromatography (silica gel, CHCl;>MeOH:NH,OH
80:10:1 as eluent). Appropriate fractions were combined and evaporated to give 0.31 g of
the title product (17.3%).

mp: 185°C

MS [M+1]"; 333

F
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TH-NMR (CDCl,) : 5 1.43 (m, 2H), 1.63 (m, 2H), 1.82 (m, 1H), 24 (m, 1H), 2.85-2.85 (m,
4H), 3.31 (m, 1H), 3.87 (m, 1H), 5.37 {8, 1H), 5.88 (d, 1H, NH), 7.0 (m, 4H), 7.28 (m, 2H).

Preparation of N-[{3R)-1-Azablcyclo[2.2.Z]oct-3-yI]-9-hydroxy-89H-filuorene-9-
carboxamide (Example 44)

5 g (0.022 mol) of B-hydroxy-6H-fluorene-8-carboxylic acid were dissolved in 50 mi of dry
DMF and 4.2 g (0.028 mol) of 1,1'-carbonyldiimidazole were added. The mixture was
stirmed during 1 h at room temperature. After this ime 3.26 g (0.026 mol)-of (3R)-
aminoquinudidine and 0.324 g (0.0027 mol) of DMAP (4-{dimethylamino)pyridine) were
added. The reaction mixture was stired at oom temperature during 14 haurs, then was
concentrated In vacuo to eliminate the DMF and the obtained residue was dissolved in
AcOEtL. The organic solution was washed with NaHCO, (saturated solution) and water.
The organic layer was separated , dried over NaySO, and solvent was evaporated. The
obtained product was purified by column chromatography (silica gel, CHCly: NH,OH 100:1
= CHClL: MeOH:NH,OH 80:20:1 as eluent). Appropriate fractions were combined and
evaporated to yield 304 mg of the title product (4%).

MS [M+1] *: 335

'H-RMN (CDCl): 8 7.67 - 7.62 (m, 2H), 7.42 - 7.38 (m, 4H), 7.32 - 7.25 (m, 2H), 6.08 -
5.83 {m, NH, 1H), 3.74 (m, 1H), 3.00 - 2.87 (m, 1H), 2.52 - 2.27 (m, 4H), 2.02 - 1.82 (m,
1H), 1.80 - 1.78 (m, 1H), 1.51 - 1.44 (m, 2H), 1.26 - 1.17 (m, 2H).

Preparation of (25)-N-{{3R)-1-azablcyclo[2.2. 2Joct-3-yi]-2-cyclopentyl-2-hydroxy-2-
thlen-2-ylacetamide (Exampls 49)

The title compound was prepared as is described in Example 44 starting from (25)-2-
Cyclopentyl-2-hydroxy-2-thien-2-yl acetic acid . The obteined product was purified by
column chromatography (silica gel, CHCIy MeOH: NH,OH 99:1:1 - CHClj:
MeOH:NH,OH §7:3:1 as eluent) to give 800 mg of the title product impurified with
imidazole. The obtained product was dissolved in CHCl; and washed with H;O (x 3). The
organic soiution was dried over Na;SO,, filtared and concentrated in vacuo to ylald 850
mg of the titie product (44% from the starting acid). Structure confirmed by 'H-RMN and
MS.

MS [M+1] *: 335

'H-RMN (CDClg): & 7.24 (m, 1H), 7.08 (m, 1H), 8.87 (m, 1H), 6.84 (d, NH, 1H), 3.91 -
3.81 (m, 1H), 3.33 - 3.23 (m, 1H), 2.88 - 2.69 (m, 5H), 2.42 - 2.33 (m, 1H), 1.87 (m, 1H),
1.69 - 1.36 (m, 12H)
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(25)-2-Cyclopentyl-2-hydroxy-2-thien-2-yi acetic acid has been prepared as is described
in WO/02053564

The following Examples of formula (I) were prepared according to method (b) from the
appropriate carboxylic acid:

N-[(3R)-1-Azablcyclo[2.2.2]oct-3-yl]-2-cyclopentyl-2-hydroxy-2-thlan-2-ylacetamide
(Example 19) _

from 2-cyciopentyl-2-hydroxy-2-thien-2-ylacetic acid, which was produced by hydrolysie of
2-cyclopentyl-2-hydroxy-2-thien-2-ylacetic acid methyl ester, compound described inE.
Atkineon et al., J. Med. €hem., (1977), Vol 20, n® 12, 1612-16817 and WO02/053564.

N{{3R)-1-Azablcyclo[2.2.2]oct-3-y1]-2-cyclopentyl-2-hydroxy-2-phenylacetamide
{Example 26)

from 2-cyclopentyl-2-hydroxy-2-phenylacetic acid.
N-<{1-Azabicyclo[2.2.2]oct-3-y1)-9H-xanthane-8-carboxamide (Example 28)

from 9H-xanthene-8 carboxylic acid

N-{1-Azablcyclo[2.2. 2Z]oct-3-yl)-9-hydroxy-8H-fluorene-8-carboxamide (Example 41)
from 8-Hydroxy-BH-flucrens-B-carboxylic acid.

Method {c})

Preparation of NJ(3R)-1-azablcyclof2.2.Z]oct-3-y(}-2-0x0-2-thlen-2-yiacetamide
(Intermediate |-1)

Oxalyl chloride (4.5 ml, 0.0516 mol) was added to a solution of 8.68 g {0.0428 mol) of 2-
oxo-2-thien-2-ylacstic acki and DMF (several drops) in 100 m! of CHCls (ethanol free) at
0°C.The mixture was stimed and allowsd to warm to room temperature. After two hours at
this tempersature, the solvents were evaporated and the residue was dissolved in CHCl,
and evaporated again. This procedure was repeated two times. The oll obtained was
dissolvad in CHCl; and the solution obtalned coolad at 0°C. A solution of (3R)-
aminoquinuciidine (5.91g, 0.0488 mol) in 50 m! of CHCI, was added. The mixture was
stimed and allowed to warm to room temperature, After 18 hours at this temperature, the
reaction mixture was washed with an aqueous KzCO, solution. The basic aqueous
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solution was exiracted again with CHCl,. The orpanic phases were combined, washed
with water, dried over Na,SO, and evaporated to give 11.34 g of the title product.

MS [M+1]": 285

TH-NMR (CDCly): & 1.40-1 .85 (m, 4H), 2.0 (m, 1H), 280 (m, 1H), 2.70-3.0 (m, 4H), 3.4
(m, 1H), 4.0 (m, 1H), 7.20 (m, 1H), 7.50 (d, 1H, NH), 7.85 (m, 1H), 8.40 (m, 1H).

Following an equivalent procedure the following intermediates were prepared:
N-[(35)-1-Azabicyclo[2.2.Z]oct-3-yl]-2-0x0-2-thlen-2-yiacetamide (Intermediate |-2)
N-1-Azablcyclo[2.2.2]oct-3-y]]-2-0x0-2-thlen-2-ylacetamide (Intermediate 1-3)

Preparation of N-[{3R)-1-azablcyclo[2.2.Zjoct-3-yl}-2-hydroxy-2,2-dithlen-2-yl-
acetamide (Example 4)

A solution of 2-thienyimagnesium bromide was prepared from 2.27 g {0.084 mol) of
magnesium and 15.4 g (0.094 mol) of 2-bromothiophene in 150 ml of THF. This solution
was added to a solution of 11.34 g (0.043 mol) of N-{(3R)-1-azabicyclo[2.2.2]oct-3-yi}-2-
oxo-2-thien-2-ylacatamide (Intermediate I-1) in 120 ml of THF. The mixture was stied at
room temperature for one hour, refluxed for one hour, cooled and treated with a saturated
solution of ammonium chloride. The solution obtained was basified with a K;CO, solution
and extracted with CH,Cl,. The organic layer was washed with water and brine, dried over
Na;SO, and treated with activated carbon. The solution obtained was fittered trough Celite
and solvents were evaporated to give a solid that was treated with ether and filtered to
give 8.77 (58.5%) of the title product. .

m. p.: 168°C

MS [M+1]": 348

'H-NMR (DMSO-dy): & 1.30 (m, 1H), 1.42-1.75 (m, 3H), 1.77 (m, 1H), 2.50-2.75 (m,
4H), 2.83 (m, 1H), 3.05 (m, 1H), 3.74 {m, 1H), 6.95 (m, 2H), 7.03 (m, 1H), 7.08 (m, 1H),
7.43 (m, 2H), 7.54 (s, 1H, OH), 7.97 (d, 1H, NH).

The following Examples of formula (1) were prepared according to method (c) using N-
[(3R)-1-azabicyclo[2.2.2]oct-3-yl}-2-0x0-2-thien-2-ylacetamide (Intermediates I-1) and the
corresponding Grignard reagent:
N-{(3R)-1-Azabicyclo[2.2.2]oct-3-yi]-2-hydroxy-2-thlsn-2-ylpent-4-enamide (Example
20).

(2*)-N-[{3R)-1-Azabicyclo[2.2.ZJoct-3-yI]-2-hydroxy-2-thien-2-yIbutanamide
(diastereomear 1, Example 21) and

.
-



10

18

20

25

WO 2004/005285 PCT/EP2003/006708 3\
-23-

(2*)-N-[(3R)-1-Azabicyclo]2. 2.2]oct-s-vll-z-hydmxy-zhlon-z-ylbuhnamldo
(diastereomer 2, Example 22)

the two diastereomers were separated by column chromatography (silica gel,
CHCly/MeOH/NH,0OH 90:10:1 as eluent). Diastereomer 1: first diastereomer obtained,
Diasteraomer 2; sacond distereomer obtained. '
(2*MN-{(3R)-1-Azablcyclo[2.2- 2Joct-3-yl}-2-hydroxy-2-thien-2-yibut-3-enamide
(cdlastereomer 1, Example 23) and
(2*)-N-[{3R)-1-Azablcyclo[2.2.2]oct-3-y{]-2-hydroxy-2-thlen-2-ylbut-3-enamide
(dlastereomer 2, Example 24)

the two dlastereomers were separated by column chromatography (sillca gel,
CHCIly/MeOH/NH,OH 80:10:1 as eluent). Diastereomer 1: first diastereomer obtained,
Diastereomer 2: second distereomer obtained.

(*) Configuration not assigned.

The following compounds of formula (1) were also prepared according to method (c)
N-(3S)-1-Azabicyclo[2.2.2Joct-3-yl]-2-hydroxy-2,2-dithien-2-ylacetamide (Exampie

~ 18)

prepared from Intermediate -2 and 2-thienyllithium (commerclally available).
N-(1-Azablcyclo]2.2.2]oct-3-yl)-2-hydroxy-2,2-dithlen-2-ylacetamide (Example 1)
prepared from intermediate -3 and 2-thianyflithium.

Preparation of N-[{3R)-1-Azabicycio[2.2 2Joct-3-y]-2-(5-bromothien-2-yi)-2{4-fluoro-
3-methyiphenyi)-2-hydroxyacetamide (Example 48)

Onaly chioride (1.16 ml, 0.013 mol) was added to a suspension of 2-{5-bromothien-2-yi}-
2-oxoacetic acid (2.6 g, 0.011 mol) and two drops of DMF in 30 ml of CHCY, (ethanol free)
cooled to 0°C. The mixture was allowed to warm to room temperature under stirring.
After 1.5 hours the reaction mixture was concentrated to dryness In vacuo and the
obtained residue was dissoived in CHCly (15 mi) and concentrated again. This procedure
was repeated two times. The obtalned [esidue was dissolved In CHCl, (30 mi), the
solution was cooled to 0°C and 1.67 g (0.013 mol) of (3R)-aminoquinuciidine wera
added. The mixture was allowed to warm to room temparature and continued stirring
during 3 hours, After this time the reaction mixture was treated with K/CO; (saturated
solution) and the aqueous layer was extracted with CH;Cl,. The organic layers were
combined, washed with water, dried over Na;SO,, filtered and evaporated. The obtained
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product (N-{(3R)-1-azabicycio[2.2.2Joct-3-yi]-2-(5-bromothien-2-yi)-2-oxoacetamide) was
used without further purification as is described as follows.

The obtained product was dissolved in dry THF (45 mi). The solution obtained was cooled
to -80°C and 14.4 ml of a 1M solution in THF of 4-fluoro-3-methyiphenylmagnesium
bromide (0.014 mol) were added. The mixture was stirred during 3 hours at low
temperature. After this ime, the reaction mixture was treated with NH,Cl {saturated
solution) and extracted with ACOEL. The organic layer was dried over Na',so... fitered and
solvents were evaporated. The obtained product was purifiad by column chromatography
(slica gel, CHCIly: MeOH: NH,OH 98:1:1 - CHCly: MeOH:NH,OH 86:4:1) to yield 2.1g of
the title compound (42% from the starting acid) as a micture of diastereomers.

MS [M+1] *: 453, 455 -

TH-RMN (CDCly): (mixture of diastereomers) 5 7.35 - 7.20 (m, 2H), 7.08 - 8.89 (m, 3H),
6.80 (dd, 1H), 3.03 - 3.84 (m, 1H), 3.18 - 3.07 (m, 1H), 2.60 - 2.58 (m, 4H), 2.33-2.22
{m, 4H), 1.82 - 1.87 (m, 1H), 1.63 - 1.42 (m, 4H)

2-{5-bromothlen-2-yl)-2-oxoacstic acid was obtained by hydrolysis of ethyl 2{5-
bromothien-2-yl)-2-oxoacetate by a standard method (EtOH, NaOH 2N, 60°C, 1.5 h).

Prsparation of N-[(3R)-1-Azabicyclo[2.2.2]oct-3-y1]-2-fur-2-yl-2-hydroxypent-3-
ynamide (Example 45)
To a suspension cooled to 0°C of 1.72g (0.012 mol) of 2-fur-2-yl-2-oxoacstic acld and

. hﬂbdlbptdeMFil‘! 40 ml of CHCI, (ethanol free), 1.17 ml (0.013 mof) of axalyt

chloride were added. The resuiting mixture was allowed to warm to room tamperature
under stiming and continued stirring during 1 hout. After this time, the mixture was
concentrated to dryness in vacuo and the obtalned residue was dissolved in CHCl; (20

:ml) and concentrated again. This procedure was rapsatsd two times. The obtained

product was dissolved In CHCls (50 mi), the solution was cooled to 0°C and 1.7 g (0.013
mol) of (3R)-aminoquinuclidine were added. The mixture was allowed to warm to room
temperature and continued stirring during 16 hours. After this time the reaction mixture
was treatad with K,CO, (saturated soiution) and the aqueous layer was extractad with
CH,Cl2. The organic layers were combined, washed with water, dried over Ne;SO,,
fitered and svaporated. The obtained product (N-{(3R)-1-azabicycio[2.2.2joct-3-yl}-2-(2-
furyl)-2-oxoacetamide) was used without further purification as Is described as follows.
This product was dissolved In dry THF (50 ml). The solution obtained was cooled to —80°C
and 28 ml of a 0.5 M solution in THF of 1-propynyimagnesium bromide (0.014 mol) were
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added . The mixture was allowed to warm to room temperature during 3 hours. After this
time, the reaction mixture was treated with NH,C! (saturated solution) and extracted with '
AcOEt and CH,Cl,. The organic layers were combined , dried over Na,SO,, filtered and
solvents were evaporated. The obtained product was purified by column chromatography
(sHica gef, CHCly: MeOH: NH,OH 87:3:1 - CHCl,: MeOH:NHOH 04:8:1 as eluent) to
yleld 1.38 g of the tile compound (38% from the starting acid) as a midure of
diastereomers.

MS [M+1] *: 280

'H-RMN (CDCl,): (mbxture of diastereomers) 5 7.38 - 7.35 (m, 1H), 6.87 - 6.76 (m, NH,
1H), 8.54 - 8.52 (m, 1H), 8.34 - 8.32 (m, 1H), 3.92 (m, 1H), 3.28 - 3.17 (m, 1H), 2.78 - 2.64
(m, 4H), 2.47 - 2.35 (m, 1H), 2.00 - 1.90 (m, 1H), 1.82 (s, 3H), 1.70 - 1.39 (m, 4H).

Preparation of N(3R)-1-Azabicyclof2.2.Z]oct-3-yi]-2-fur-2-yl-2-hydroxy-4-(4-
methoxyphenyl)butanamide (Example 46) _
This product was prepared according to the procedure described In Example 45 ,

. starting from 2 g (0.014 mol) of 2-fur-2-yl-2-oxoacetic acid, and using 4-

methoxyphenethyimagnesium chioride (0.021 mol, 43 ml of a 0.5 M solution in THF) as
Grignard reagent. The obtalned product was purified by column chromatography (silica
gel, CHCl;: MsOH: NH,OH 98:1:1 2> CHCl,: MeOH:NH,OH 97:3:1 as eluent) to yield 2.4
g of the titte compound (44% from the starting acid) as a mixture of diastereomers.

MS IM+1]*: 385

"H-RMN (CDCkL): (mixture of dlastereomers) § 7.39 - 7.38 (m, 1H), 7.09 (d, 2H), 6.82 (d,
2H), 8.70 - 8.87 (m, NH, 1H), 6.41 -8.35 (m, 2H), 3.92 (m, 1H), 3.78 (s, 3H), 3.33- 3.24
(m, 1H), 2.82 - 219 (m, 8H), 1.86 - 1.87 (m, 1H), 1.67 - 1.40 (m, 4H)

Method (d)

Preparation of {3R)-1-{3-phenoxypropyl)-3-{{9H-xanthen-8-yicarbonyl)amino}-1-
azoniablcyclo[2.2.2]loctane bromide (Example 32) '

0.3 g {0.00088 mol) of N-{(3R)-1-azabicycio[2.2.2]oct-3-yl}-8H-xanthene-8-carboxamide
(Example 31) were dissolvad in 8 ml of THF. To this solution 0.21 ml (0.287g, 0.001335
mol) of (3-bromopropoxy)benzene were added. The mixture was refluxed during 4 hours
and then stired 17 h at room temperature. The reaction mixture was filtered and the solid
obtained washed with ether several times and dried. 0.48 g (88%) of the title product were
obtained.
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m.p.: 278.5-279.2°C

MS [M-Br]*: 489

'H-NMR (DMSO-ds): & 1.80-2.0 (m, 3H), 2.05-2.30 (m, 4H), 3.15-3.25 (m, 1H), 3.30-3.85
{m, 6H), 3.82 (m, 1H), 4.05 (t, 2H), 4.10 {m, 1H), 5.05 (s, 1H), 6.90-7.0 {m, 3H), 7.05-7.20
(m, 4H), 7.25-7.42 (m, 8H), 9.01 (d, 1H, NH).

Preparation of 3-{[(3-hydroxy-8H-fluoren-9-yljcarbonyf]lamino}-1-methyl-1-
azonlableyclo[2.2.2]Joctane bromide (Example 42)

0.245 g (0.00073 mol) of N-{1-azabicyclof2.2.2Joci-3-yl)}-8-hydroxy-8H-fluorene-8-
carboxamide (Example 41) were dissolved in 4 ml of acetonitrile and 8 ml of CHCh. To
this solution 5.46 mi of a 1 M eolution of methyl bromide in acetonitriie were added and
the mixture was stirred for 86 h at room temperature under N, atmosphere. After this time
the solvents were evaporated. The residiie was cosvaporated with ether three times.
Ether was added to the residue and the mbxture stimed. The solid obtained was filtered
and washed several times with ether. The yield was 0.26 g (83.8%) of the titls compound.
m.p.: 187.5-203.6°C

MS [M-Br]": 349

TH-NMR (DMSO-dg): & 1.80-2.0 (m, 3H), 2.10-2.25 (m, 2H), 2.96 (s, 3H), 3.35-3.70 (m,
5H), 3.78 {m, 1H), 4.15 (m, 1H), 6.82 (s, 1H, OH), 7.30 (m, 2H), 7.43 (m, 4H), 7.79 (m,
2H), 8.81 (d, 1H, NH).

athod {a

Preparation of (33)-1-cyclohcxylmﬂhyl-3-[(!H-xlnﬂ|¢n-o-ylcarl_:o_|1yl)amln014-
azonlabicyclo[2.2.2loctane trifluoroacetate (Example 36)

28.15 mg (0.0842 mmol) of N-[(3S5)-1-azabicycio[2.2.2]oct-3-yi}-98-xanthene-5-
carboxamide (Example 33) were dissoived in 0.5 ml of DMSO. A solution of 74.37 mg
{0.421 mmol) of (bromomethyl)cyciohexana in 0.5 mi of DMSO was adt_iad and the
mixture stimed at room temperature ovemight. The mixture was purified by solld phase
exiraction with a cation exchanga Mega Bond Elut caririige, previously conditioned at
pH=7.5 with 0.1 M NaH;PO, buffer. The reaction mbxture was applied to the cartridge and
washed first with 2 ml of DMSO and then three timas with 5 ml of acetonitrile, Hnsing away
all starting materials. The ammonium derivative was eluted with 5 ml of 0.03 M TFA
solution in CHyCN:CHCIs (2:1). This solution was neutralized with 300 mg of poly(4-



10

15

25

30

WO 2004005288 PCT/EP2003/006708

-27- B ‘5.../
vinylpyridine), filtered and evaparated to dryness. The yield was 12.4 mg of the title
product. (27.0%).
M-CF,COO0J" 431

Preparation of (3R)-3-{2-hydroxy-2,2-dithien-2-ylacatylamino)-1-[3-(3-
hydroxyphenoxy)propyl]-1-azonlablcyclo[2.2.2]octane trilluoroa‘com (Example
12)

The title compound was prepared as described for Example 36 from 30 mg (0.0861 mmol)
of N-{(3R)-1-azabicyclo][2.2.2)oct-3-yi}-2-hydroxy-2,2-dithien-2-ylacetamide (Example 4)
(dissolved in 0.5 ml of DMSO) and 78 mg (0.418 mmol) of 3-(3-chloropropoxy)phenol
(dissolved in 0.5 ml of DMSQ). The yisld was 12.7 mg of the title product. (24%).
[M-CF;COOT": 499

Also Included within the scops of the present invention are pharmaceutical compositions
which comprise, as the aclive ingredient, at least one quinuciidine amide derivative of
formulaa (1) or (1) in association with a pharmaceutically acceptable carrier or diluent.
Preferably the composition is made up In a form sultable for oral administration.

The pharmaceutically accaptabla carrier or diluents which are mixed with the active
compound or compounds, to form the composition of this invention are well-known per se
and the actual exciplients used depend Inter afla on the intended method of administration
of the composition. .

| Compositions of this invention are preferably adapted for oral administration. In this case,

the composition for oral administration may take the form of tablets, fim-coated tablets,
liquid inhalant, powder inhalant and inhalation asrosol; all containing one or more
compounds of the Invention; such preparations may be made by methods wel-inown in
the art

The diluents which may be used in the preparations of the composlitions Inciude those
liquid and solid diluents which are compatible with the active ingredient, together with
colouring or flavouring agents, if desired. Tablets or flim-coated tablets may conveniently
contain between 1 and 500 mg, prefsrably from 5 to 300 mg of active ingredient. The
inhalant compositions may contain between 1 pg and 1,000 ug, preferably from 10 ug to
800 ug of active ingredient. In human therapy, the doee of the compound of formulae (1) or
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{Il) depend on the desired effect and duration of treatment; adult doses are generally

between 3 mg and 300 mg per day as tablets and 10 ug and 800 pg per day as inhalant

composition.

Phamacologies! Action

The results on human muscarinic receptors binding and In the test on bronchospasm in
guinsa pig, were obtained as described below.

Human muscarinic receptor studies.

The binding of [3H-NMS to human muscarinic receptors was parformed according to
Waelbroeck et al (1890), Mol. Pharmacal., 38: 267-273. Assays were carried out at 25°C.
Membrane preparstions from stably transfected chinese hameter ovary-K1 cells (CHO)
expressing the genes for the human M3 muscarinic receptors were used.

For determination of ICy, membrane preparations were suspendéd in DPBS to a final
concentration of 89 pg/ml for the M3 subtype. The membrane suspension was incubated
with the tritiated compound for 60 min. After Incubation the membrane fraction was
separated by filtration and the bc.:mnd radioactivity determined. Non-specific binding was
determined by addition of 107 M atropine. At least six concentrations were assayad in
duplicats to generate individual displacement curves.

Our results show that the compounds of the present invention have high affinities for M3
muscarinic receptors, preferably human muscarinic receptors. Thus, the ICy, of the
preferred compounds of the invention is lower than 100 nM. Most prefarrad compounds,
such as the compounds of examples 1, 3, 4, 8, 10, 11, 14, 18, 30 and 32 described below,
have an ICyp lower than 80 nM.

Test on bronchospasm in guinea plg

The studies were parformed according to H. Konzett and F. Rossler (1940), Arch. Exp.
Path. Pharmacol. 185: 71-74. Aqueous solutions of the agents to be tastad were
nebulized and Inhaled by anaesthetized ventilated male guinea pigs (Dunkin-Hartley).
Bronchial response to intravenous acetyicholine challenge was determined before and
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after drug administration and the changes in pulmonary resistance at several time-points
weré axpressed as percent of inhibition of bronchospasm,

The compounds of the present invention inhibited the bronchospasm response to
acetyicholine with high potency and a long duration of action.

From the above described results one of ordinary skill In the art can readily understand
that the compounds of the present invention have excellent M3 antimuscarinic activity and
thus are useful for the treatment of diseases in which the M3 muscarinic receptor is
implicated, including respiratory disorders such as chronic obstructive puimonary dissase

_ (COPD), bronchitis, bronchial hyperreactivity, asthma, cough and rhinitis; urological

disorders such as urinary incontinence, pollakiuria, neurogenic or unstable bladder,
cystospasm and chronic cystitis; gastrointsstinal disordars such as irritable bowel
syndrome, spastic colitis, diverticulitis and peptic ulceration; and cardiovascular disorders
such as vagally Induced sinus bradycardia.

The present invention further provides a compound of formulae (1) or (ll) ora
pharmacsutically acceptable composition comprising a compound of formulae (l) or (Il) for
use in a method of treatment of the human or animal body by therapy, in particular for the
treatment of respiratory, urological or gastrointestmal dinease or disorder.

The present invention further provides the use of a compound of formulae (I) or (Il or a
pharmaceutically acceptable composition comprising a compound of formulae (1) or (i) for -
the manufacture of 2 medicament for the treatment of a respiratory, urological or
gastrointestinal disease or disorder.

Further, the compounds of formulae (I} or (I} and pharmaceutical compoaltions
comprising a compaund of formulae (I} or (ll) can be used in a methad of treating &
respiratory, urological or gastrointestinal disease or disorder, which method comprises
administering to-a human or animal patient in need of such treatment an effective, non-
toxic, amount of a compound of formulae (1) or (Il) or a pharmaceutical composition
comprising 8 compound of formulae (1) or (I1).

Further, the compounds of farmulae (1) or (Il) and pharmaceutical compoaitions
comprising a compound of formulae (I) or (ll) can be used in combination with other drugs
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effective in the treatment of thesa diseases. For example with B; agonists, steroids,
antiallergic drugs, phosphodiesterase IV inhibitors and/orleukotriene D4 (LTD4) inhibitors,
for simultaneous, separate or sequential use in the treatment of a respiratory disease.

The present invention will be further lllustrated by the following examples. The examples
are givan by way of lilustration only and are not to be construed as a limiting.

Example 1 .
N<{1-Azabicycio[2.2.2]oct-3-y])-2-hydroxy-2,2-dithien-2-ylacetamide

The title compound was synthesised according to method c. The yield was 0.67 g , 15.2%.
m.p.: 185°C.

MS [M+1]": 349,

'H-NMR (DMSO-dg): 8 1.30 (m, 1H), 1.40-1.75 {m, 3H), 1.77 (m, 1H), 2.50-2.75 (m, 4H),
2.83 (m, 1H), 3.05 (m, 1H), 3.74 (m, 1H), 6.84 (m, 2H), 7.04 (m, 1H), 7.10 (m, 1H), 7.43
(m, 2H), 7.53 (s, 1H, OH), 7.95 (d, tH, NH).

Example 2
3-(2-Hydroxy-2,2-dlithlen-2-ylacetylamino)-1-methyl-1-azonlabicyclo[2.2.2]octane
bromide

The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.16 g, 88%.

MS [M-Brf": 383

'H-NMR (DMSO-ds ): & 1.78 (m, 1H), 1.85-2.08 (m, 3H), 2.14 (m, 1H), 2.82 (s, 3H), 3.30-
3.60 (m, SH), 3.75 (m, 1H), 4.20 {s, 1H), 7.0 (m, 2H}, 7.08 {m, 1H), 7.12 (m, 1H), 7.46 (m,
2H), 7.65 (s, 14, OH), 8.64 (d, 1H, NH).

Exampls 3

3-({2-Hydroxy-2,2-dithlen-2-ylacetylamino}-1-(3-phenoxypropyl)-1-
azonlableyclo[2.2. 2]octane bromide

The titie compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.24 g, 82.7%.

m.p.:180.6-188.3°C.

MS [M-BiT": 483,

33
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"TH-NMR (DMSO-d, ): § 1.78 (m, 1H), 1.80-2.25 (m, 8H), 3.30-3.85 {m, 7H), 3.67-3.80 (m,

1H), 4.05 (t, 2H), 4.24 (m, 1H), 8.94-7.0 {m, 5H), 7.07 {m, 1H), 7.13 {m, 1H), 7.31 (m, 2H),
7.47 (m, 2H), 7.86 (s, 1H, OH), B.74 (d, 1H, NH).

Example 4
N-[(3R)-1-Azablcyclo[2.2.2] oct-3-y1]-2-hydroxy-2,2-dithlen-2-ylacetamide

The title compound was synthesised according to method c. The yield was 8.77 g, 58.5%.

m.p.: 169°C,

MS [M+1)": 348,

"H-NMR (DMSO-d, ): § 1.30 (m, 1H), 1.42-1.75 (m, 3H), 1.77 (m, 1H), 2.50-2.75 (m, 4H),
2.83 (m, 1H), 3.05 (m, 1H), 3.74 (m, 1H), 6.85 (m, 2H), 7.03 (m, 1H), 7.09 (m, 1H), 7.43
{m, 2H), 7.54 (s, 1H, OH), 7.97 (d, 1H, NH).

Example 8

(3R)-3-{2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-methyl-1-
azonlableycliof2.2.2Joctane trifluoroacetate

The title compound was syntheslsed according to methods ¢ and e. The yleld of the final
step was 0.0124 g, 30.2%.

MS [M-CF;COO0]": 383.

Exampls 6
(3R)~1-Allyl-3-{2-hydroxy-2,2-dithlen-2-ylacetylamino)-1-azonlabicyclo[2.2.Z]octane
trifiucroacetate .

The title compound was synthesised according to meﬂ)pds ¢ and a. The yield of the final
step was 0.010 g, 23.1%. T

MS [M-CF,COO]": 389.

Example 7

(3R)-1-Heptyl-3-(2-hydroxy-2,2-dithlen-2-ylacetylamino)-1-
azonlabicyclio[2.2.2]octans trifluoroacetate

The title compound was synthesised according to methods ¢ and e. The yield of the final
step was 0.0118 g, 24.4%.

MS M-CF,COOQJ": 447.

29
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Example 8

(3R)-3-{2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenylpropyl)-1-

azonlableyclo[2.2.2]octane bromide

The titlte compound was synthesised according to methods ¢ and d. The yield of the final

step was 0.49 g, 78%.

m.p.: 117.3-118.8°C.

MS [M-BrT":487

H-NMR (DMSO-d; ): 8 1.75 (m, 1H), 1.80-2.05 {(m, 5H), 2.08 (m, 1H), 2.80 (m, 2H), 3.16

(m, 2H), 3.25-3.60 (m, 5H), 3.68 (m, 1H), 4.21 (m, 1H), 6.96 (m, 2H), 7.04 (m, 1H), 7.11

(m, 1H), 7.20-7.40 (m, 5H), 7.45 (m, 2H), 7.62 (s, 1H, OH), 8.70 (d, 1H, NH).

Example 9

(3R)-3-(2-Hydroxy-2,2-dithlen-2-ylacetylamino)-1-{(E}-3-phenylallyl)-1-
axzonlablcyclof2.2.2]octane trifluorcacetate

The titie compound was synthasised according to methods ¢ and e. The yield of the final
step was 0.0032 g, 6.4%.

[M-CF,COOJ": 485.

Example 10

(3R)-3<{2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-{2-phenoxyethyl)-1-
azonlableyclo[2.2.2]octane bromide

Tha title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.470 g, 74%.

m.p.: 112.6-113.6°C.

MS [M-Br]*: 469

'H-NMR (DMSO-dg ): § 1.77 (m, 1H), 1.80-2.15 (m, 4H), 3.40-3.80 (m, 7H), 3.88 (m, 1H),
4,24 (m, 1H), 4.43 (m, 2H), 6.95-7.0 (m, 5H), 7.04 (m, 1H), 7.11 (m, 1H), 7.35 (m, 2H),
7.48 (m, 2H), 7.68 (s, 1H, OH), 8.72 (d, 1H, NH).

Example 11

(3R)-3-(2-Hydroxy-2,2-dithlen-2-ylacetylamino)-1-{3-phenoxypropyl)-1-
azonlabicyclo[2.2.Z]octane bromide

The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.65 g, 80%. ’

m.p.: 182°C,
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MS [M-BIT": 483

'H-NMR (DMSO-ds ): 5 1.76 (m, 1H), 1.85-2.25 (m, 6H), -3.25-3.65 (m, 7H), 3.65-3.82 (m,
1H), 4.05 (t, 2H), 4.23 (m, 1H), 6.90-7.0 (m, 5H), 7.04 (m, 1H), 7.1 (m, 1H), 7.31 (m, 2H),
7.45 (m, 2H), 7.65 (s, 1H, OH), 8.73 (d, TH, NH).

Example 12
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-{3-{3-hydroxyphenoxy)propyi]-1-
azoniabicyclo[2.2.2]octane trifiucroacetate

The title compound was synthesisad according to methods ¢ and e. The yield of the final
step was 0.0127 g, 24.0%.

[M-CF,COOT": 489.

Example 13

(3R)-1-(2-Benzyloxyethyl)-3-{2-hydroxy-2,2-dithlen-2-ylacetylamino)1-
axoniablcyclo[2.2.2]octane trifluoroacetate

The titie compound was synthesised according to methods ¢ and &, The yleld of the final
step was 0.0146 g, 26.4%.

[M-CF;COO]": 483.

Exampie 14

(3R)-3-{2-Hydroxy-2,2-dithlen-2-ylacetylamino)-1-{3-thlen-2-ylpropyl)-1-
azonlablcyclo[2.2.Zjoctane bromide

The title compound was synthesised according to methods ¢ and d. The yisid of the final
step was 0.49 g, 77%.

m.p.: 111.1-113.2°C.

MS [M-BrT": 473

TH-NMR (DMSO-d; ): § 1.75 (m, 1H), 1.85-2.15 (m, 6H), 2.84 (8, 2H), 3.17 (m, 2H), 3.25-
3.45 (m, 3H), 3.45-3.62 {m, 2H), 3.70 (m, 1H), 4.21 (m, 1H), 6.90-7.0 (m, 4H), 7.05 (m, -
1H), 7.11 (m, 1H), 7.38 (m, 1H), 7.45 (m, 2H), 7.65 (s, 1H, OH), 8.71 (d, 1H, NH).

Example 15
N-{(38)-1-Azabicyciof2.2.2]oct-3-yl}-2-hydroxy-2,2-dithien-2-yiacetamide

The title compound was syntheslsed according to method ¢. The vield was 0.44 g, 7.67%.
MS [M+1]": 349,
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IH-NMR (CDCly): 5 1.40-1.70 (m, 4H), 1.88 (m, 1H), 2.40-2.47 (m, 1H), 2.60-2.85 (m,
4H), 3.24 (m, 1H), 3.87 (m, 1H), 8.91 (d, 1H), 7.01 (m, 2H), 7.15 (m, 2H), 7.33 (m, 2H).

Example 16 _
(38)-3-{2-Hydroxy-2,2-dithlen-2-ylacetylamino)-1-{3-phenoxypropyli)}-1-
azoniabicyclo[2.2.2Joctane bromide

The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.38 g, 70.6%. )

m.p.: 172.8-173.8°C.

MS [M-Br: 483,

TH-NMR (DMSO-dp): § 1.78 (m, 1H), 1.85-2.25 (m, 6H), 3.25-3.85 (m, 7H), 3.70-3.82 (m,
1H), 4.04 (t, 2H), 4.24 (m, 1H), 6.80-7.0 (m, SH), 7.06 (m, 1H), 7.12 (m, 1H), 7.31 (m, 2H),
7.45 (m, 2H), 7.85 (s, 1H, OH), 8,74 (d, 1H, NH).

Example 17

N-[{3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2,2-dithlen-2-ylacetamide

The titie compound was synthesised according to method b, The yleld was 0.31 g, 17.3%.
m.p.. 165°C. )

M8 [M+1]": 333

'H-NMR (CDCl, ): B 1.43 (m, 2H), 1.63 (m, 2H), 1.2 (m, 1H), 2.4 (m, 1H), 2.85-2.85 (m,
4H), 3.31 (m, 1H), 3.67 (m, 1H), 5.37 (s, 1H), 5.98 (d, 1H, NH), 7.0 {m, 4H), 7.28 (m, 2H).

Example 18

(3R)-3«{2,2-Dithlen-2-ylacetylamino)-1-{3-phenoxypropyl)-1-
azoniabicyclo[2.2.2Joctane bromide

The title compound was synthesised according to methods b and d. The yield of the final
step was 0.21 g, 79.8%.

m.p.: 135.8-137.1°C.

MS [M-Br]": 467.

'H-NMR ( DMSO-ds ): 8 1.83 (m, 1H), 1.94 (m, 2H), 2.0-2.25 (m, 4H), 3.19 (m, 1H), 3.30-

* 3.55 (m, 8H), 3.88 (m, 1H), 4.03 (t, 2H), 4.18 (m, 1H), 5.85 (s, 1H), 6.83-6.98 (m, 5H),

7.01-7.08 (m, 2H), 7.3t (m, 2H), 7.42 (m, 2H), 8.10 {d, 1H, NH).
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Example 19
N-4{(3R)-1-Azablicyclo[2.2.ZJoct-3-yl]-2-cyclopentyl-2-hydroxy-2-thlen-2-ylacetamide
The title compound was synthesised as a mixture of dlastereomers according to method
b. The yieid was 0.12 g, 27.9%.

MS [M+1]": 335.

'H-NMR (DMSO-ds ): (mbdure of diastereomers 50:50) 5 1.20-1.80 (m, 13H), 2.50-2.60
(m, 8H), 3.04 {m, 1H), 3.69 (m, 1H), 5.8 &8.01 (s, 1H, OH), 6.93 (m, 1H), 7.08 (m, 1H),
7.35 {m, 1H), 7.58 (m, 1H, NH).

Exampie 20
N-{(3R)-1-Azablcycio[2.2.Z]oct-3-yl]-2-hydroxy-2-thien-2-yipent-4-enamide

The title compound was synthasised as a mixture of diasterecmers according to method
c. The yield was 1.82 g, 82.4%. ' ]

m.p.; 54.4-58.3°C

MS [M+1]": 307.

'H-NMR (DMSO-d, ): (mixture of diastereomers) 3 1.25 (m, 1H), 1.40-1.75 (m, 4H),
2.45-2.70 (m, 5H), 2.70-3.10 (m, 3H), 3.85 (m, 1H), 5.0-5.10 (m, 2H), 5.80-5.80 (m, 1H),
6.50 & 8.52 (s, 1H, OH), 6.85 (m, 1H), 7.05 (m, 1H), 7.38 (m, 1H), 7.60 (d, 1H, NH).

Example 21 _
(2')-N-[i3R)-1 -Azableyclof2-2.Z]oct-3-y1}-2-hydroxy-2-thien-2-yibutanamide

_ (dlastereomer 1, 70:30)

The title compound was synthesised according to method ¢. The yieldwas 0.18 g, 34%
(based on single lsomal).

m.p.: 139.0-140.7°C.

MS [M+1]": 205,

'H-NMR (DMSO-d, ): (diastereomer 1, 70:30) 8 0.80 (t, 3H), 1.27 (m, 1H), 1.40-1.80 (m,
4H), 1.83 (m, 1H), 2.16 (m, 1H), 2.45-2.70 (m, 4H), 2.79 (m, 1H), 2.90-3.10 (m, 1H), 3.67
(m, 1H), 6.28 & 8.31 (8, 1H, OH), 6.94 (m, 1H), 7.03 (m, 1H), 7.38 (m, 1H), 7.62 (d, 1H,
NH).

(*): Configuration not assigned.

Example 22
{2*)-N-{(3R)-1-Azablcyclo[2.2.2Z]oct-3-yI]-2-hydroxy-2-thien-2-yIbutanamide
(diastereomer 2, 27:73)
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The titie compound was synthesised according to method ¢. The yield was 0.42 g , 75%

(based on single isomer).

m.p.: 68.8-70.2°C.

MS [M+1]": 285,

'H-NMR (DMSO-d, ): (diastereomer 2, 27.73) 3 0.82 (t, 3H), 1.26 (m, 1H), 1.40-1.80
(m, 4H), 1.88 {m, 1H), 2.17 (m, 1H), 2.45-2.70 (m, 4H), 2.78 (m, 1H), 2.80-3.10 {m, 1H),

3.67 (m, 1H), 6.20 & 6.32 (s, 1H, OH), 6.93 (m, 1H), 7.03 (m, 1H), 7.36 (m, 1H), 7.62 (d,
1H, NH).

(*): Configuration not assigned.

Example 23
(2*)-N-[(3R)-1-Azabicyclof2.2.2]oct-3-y{]-2-hydroxy-2-thlen-2-ylbut-3-enamide
(diastereomer 1) )

The title compound was synthesisad according to method ¢. The yield was 0.21 g, 18.9 %
(based on single isomer).

m.p.: 171.7-173.2°C.

MS [M+1]": 263.

H-NMR (DMSO-d, ): (diastereomer 1) § 1.27 (m, 1H), 1.40-1.75 (m, 4H), 2.50-2.70
(m, 4H), 2.77 (m, 1H), 3.0 (m, 1H), 3.68 (m. 1H), 5.18 (d, 1H), 5.38 (d, 1H), 6.41 (dd, 1H),
6.71 (s, 1H, OH), 6.85 (m, 1H), 7.02 (m, 1H), 7.41 (m, 1H), 7.70 (d, 1H, NH).

(*): Configuration not assigned.

Example 24
(2*)-N-{{3R)-1-Azabicyclo]2.2.ZJoct-3-y[]-2-hydroxy-2-thlen-2-ylbut-3-enamide
(dimstereomer 2)

The title compound was synthasised according to method ¢. The yield was 0.21 g, 18.8 %
(based on single isomer)

m.p.: 53.8-55.0°C.

MS [M+1]": 203,

'H-NMR (DMSO-d, ): (diastereomer 2) 3 1.27 (m, 1H), 1.40-1.75 (m, 4H), 2.50-2.70 {m,
4H), 2.81 {m, 1H), 3.03 {(m, 1H), 3.88 (m, 1H), 5.21 (d, 1H), 5.40 (d, 1H), 8.45 (dd, 1H),
8.74 (s, 1H, OH), 6.98 (m, 1H), 7.01 (m, 1H), 7.41 (m, 1H), 7.72 (d, 1H, NH).

(*): Configuration not assigned.
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Example 25

N-{(3R)-1-Azabicyclo[2.2.2]oct-3-yi]-2,3-dIphenylpropanamide

The title compound was synthesised as a mixture of diastereomers according to method
a. The yield was 1.21 g, 82.3 %.

m.p.: 142°C.

MS [M+1]*: 335,

H-NMR (DMSO-da): (mixture of diagtereomers) 8 0.95-1.30 (m, 2H), 1.35-1.50 (m, 2H),

. 1.52 (m, 1H), 2.14-2.27 (m, 1H), 2.50-2.85 (m, 4H), 2.81-2.86 {m, 2H), 3.24-3.32 (m, 1H),

3.56 (m, 1H), 3.78-3.89 (m, 1H), 7.10-7.45 (m, 10H), 8.13 (m, 1H, NH).

Example 26
N-{(3R)-1-Azablcyclo[2.2.Z]oct-3-yl]-2-cyclopentyl-2-hydroxy-2-phenylacetamide
The title compound was synthesised as a mixture of diastereomers according to method
b. The yield was 0.25 g, 28.4 %.

m.p.: 68.8-73.3°C.

MS [M+1]": 329.

TH-NMR (DMSO-d;): (mixture of diastersomers) & 1.25 (m, 3H), 1.35-1.75 (m, 10H),
2.40-2.70 (m, 4H), 2.76 (m, 1H), 2.90-3.10 (m, 2H), 3.62 (m, 1H), 5.60 & 5.62 (s, 1H, OH),
7.20-7.23 {m, 1H), 7.27-7.33 (m, 2H), 7.52-7.61 (m, 3H)..

Example 27

N-{(3R)-1-Azablcyclo[2.2.ZJoct-3-y1]-2-phenylthexanamide

The titie compound was synthesised as a mbdure of diastereomers according to method
a. The yleld was 1.58 g, §3.1 %. .

m.p.: 136°C.

MS [M+1]": 301.

'H-NMR (DMSO-dy): (mixture of diastereomers 50:50) & 0.84 {t, 3H), 1.10-1.60 (m, 8H),
1.70 (m, 1H), 1.80 (m, 1H), 2.25-2.50 (m, 1H), 2.50-2.80 (m, 4H), 2.94 & 3.05 (m, 1H),
3.50 (m, 1H), 3.65 (m, 1H), 7.15-7.40 (m, 5H), 8.04 (m, 1H, NH). .

Example 28

N-{1-Azabicyclo[2.2.2Z]oct-3-y])-9H-xanthene-8-carboxamide

The titie compound was synthesised according to method b. The yieid was 0.28g, 19 %.
m.p.: 251°C,

MS [M+1]": 335.
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'H-NMR (DMSO-dg ): 5 1.25-1.60 (m, 3H), 1.87 (m, 1H), 1.82 (m, 1H), 2.40-2.50 (m, 1H),

2.55-2.75 (m, 3H), 2.82 (m, 1H), 3.08 (m, 1H), 3.62 (m, 1H), 5.0 (s, 1H), 7.05-7.15 {(m,

4H), 7.25-7.35 (m, 4H), 8.51 (d, 1H, NH).

The title compound was also synthesised according to method a. The yield was 2.11 g,

52.6 %.

Example 29
1-Methyl-3-[(9H-xanthen-8-ylcarbonylJamino}-1-azonlabicyelo[2.2.2Z]octane bromids
The title compound was synthesised according to methods a and d. The yield of the final
step was 0.25 g, 77.6%.

m.p.: 318°C.

MS [M-Br]": 349. _

"H-NMR (DMSO-d, ): 5 1.80-2.0 (m, 3H), 2.10 (m, 1H), 2.22 (m, 1H), 2.95 (s, 3H), 3.10-
3.20 (m, 1H), 3.30-3.50 (m, 4H), 3.80 (m, 1H), 4.05 (m, 1H), 5.08 (s, 1H), 7.08-7.16 (m,
4H), 7.28-7.35 (m, 4H), 8.88 (d, 1H, NH).

Example 30

1<(3-Phenoxypropyi)-3-{(9H-xanthen-9-ylcarbonyl)amino]-1-
azonlabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods a and d. The yleld of the final
step was 0.44 g, 100%. '

m.p.: 242°C.

MS [M-Br": 469.

'H-NMR (DMSO-d; ): 5 1.80-2.0 (m, 3H), 2.05-2.30 (m, 4H), 3.25-3.70 (m, 7H), 3.82 (m,
1l-i). 4.05 (t, 2H), 4.10 (m, 1H).'5.15 (s, 1H), 6.90-7.0 (m, 3H), 7.05-7.20 (m, 4H), 7.25-
7.42 (m, 6H), 9.16 (d, 1H, NH).

Example 31

N-{(3R)-1-Azabicyclo[2.2.2]oct-3-y[]-9H-xanthene-9-carboxamide

The fitie cdmpound was synthesised according to method a. The yield was 1.03 g, 43.4
%.

m.p.: 239.7-241.4°C.

MS [M+1]*: 335,
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TH-NMR (DMSO-dg): 8 1.25-1.60 (m, 3H), 1.86 (m, 1H), 1.82 (m, 1H), 2.42-2.50 (m, 1H),
2.55-2.75 (m, 3H), 2.85 (m, 1H), 3.05 (m, 1H), 3.60 (m, 1H), 5.0 (s, 1H), 7.05-7.15 (m,
4H), 7.25-7.35 (m, 4H), 8.52 (d, 1H, NH).

Example 32

{3R)-1{3-Phenoxypropyl)-3-{(9H-xanthen-8-yicarbonyl)aminoc]-1-
azoniabicyclo[22.2]octane bromide )

The title compound was synthesised according to methods a and d. The yield of the final
step was 0.48 g, 58%.

m.p.: 278.5-276.2°C.

MS [M-Br]": 488.

'H-NMR (DMSO-ds ): 5 1.80-2.0 (m, 3H), 2.05-2.30 (m, 4H), 3.15-3.25 (m, 1H), 3.30-3.65
(m, 6H), 3.82 (m, 1H), 4.05 (t, 2H), 4.10 (m, 1H), 5.05 (s, 1H), 6.80-7.0 (m, 3H), 7.05-7.20
(m, 4H), 7.25-7.42 (m, BH), 6.01 (d, 1H, NH).

Example 33

N-{(3S)-1-Azablcyclo[2.2.2]oct-3-y1]-9H-xanthene-8-carboxamide

The titte compound was synthesised according to method a. The yield was 1.1 g, 80%.
m.p.; 244.2-244.8°C.

MS [M+1]": 335.

TH-NMR (DMSO-dg ): § 1.25-1.60 (m, 3H), 1.68 (m, 1H), 1.82 (m, 1H), 2.42-2.50 (m, 1H),
2.55-2,75 (m, 3H), 2.83 {(m, 1H), 3.05 (m, 1H), 3.60 (m, 1H), 5.0 (s, 1H), 7.05-7.15 {m,
4H), 7.25-7.35 (m, 4H), 8.53 (d, 1H, NH).

Example 34
(3S)-1-Allyl-3-{(9H-xanthen-9-yicarbonyl)amino]-1-azonlabicyclo[2.2.2]octane
trifluoroacstate

The title compound was synthesised according to methods a and e. The yield of the final
step was 0.0091 g, 22.1%.

MS [M-CF,COOJ": 375.

Example 35
(38)-1-Heptyl-3-{(9H-xanthen-9-yicarbonyl)amino]-1-azoniabicyclo[2.2.Z]octane
trifluoroacetats

4
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The title compound was synthesised according to methods a and e. The yield of the final
step was 0.0087 g, 21.0 %.
MS [M-CF,COOJ": 433,

Example 38

(38)-1-Cyclohsxyimaethyl-3-{{0H-xanthen-3-ylcarbonyl)amino}-1-
azonlablcyelo[2.2.ZJoctane triflucroacetate

The title compound was synthesised according to methods a and e. The yield of the final
step was 0.0124 g, 27.0 %.

MS [M-CF,COOT": 431.

Exampie 37 ]
{35)-1-{3-Cyciohexylpropyl)-3-{(9H-xanthen-8-yicarbonylJamino}-1-
azonlabicyclo[2.2.ZJoctane triflucroacetute .

The title compound was synthesisad according to methods a and . The yleld of the final
step was 0.0045 g, 9.3%.

MS [M-CF,COO]": 459.

Example 38

(38)-1-(3-Phenoxypropyl)-3-{(8H-xanthen-S-yicarbonyi)amino]-1-
azonlabicycio[2.2.Zloctane bromide

The title compound was synthesised according to methods a and d. The yield of the final
step was 0.28 g, 85%.

m.p.: 278.0-280.4°C,

MS [M-Br]": 460,

'H-NMR ( DMSO-dg ): § 1.80-2.0 (m, 3H), 2.05-2.30 (m, 4H), 3.20-3.30 (m, 1H), 3.30-3.65
(m, 6H), 3.82 (m, 1H), 4.05 (¢, 2H), 4.11 (m, 14}, 5.10 (s, 1H), 6.80-7.0 (m, 3H), 7.05-7.20
(m, 4H), 7.25-7.42 (m, 6H), 9.10 (d, 1H, NH).

Exampie 39
(38)-1-[3-{5,6,7,8-Tetrahydronaphthalen-2-yloxy)propyf]-3-[(8H-xanthen-9-
yicarbonyllamine]-1-azonlabicyclio[2.2.2]octane triflucroacetate

The title compound was synthesised according to methods a and e. The yleld of the final
step was 0.0114 g, 21.2%.

MS [M-CF;COOTJ": 523.

&
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Example 40 .
(38)-1-{5-(2,6-Dimeathylphenoxy)pentyl]-3-{(9H-xanthen-9-ylcarbonyl)amino}-1-
azonlabicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods a and e. The yield of the final
step was 0.0101 g, 18.7%.

MS [M-CF,COOJ": 525.

Example 41

N-{1-Azableyclo[2.2 2] oct-3-yl)-8-hydroxy-8H-fluorene-8-carboxamide

The title compound was synthesised gccording to method b. The yield was 1.08 g,

17.8%.

m.p.: 230°C.

MS [M+1]": 335.

'H-NMR (CDCl;): 5 1.0-1.30 (m, 2H), 1.52 (m, 2H), 1.78 (m, 1H), 2.04 (m, 1H), 2.38 (m,
1H), 2.57 (m, 3H), 3.05 (m, 1H), 3.77 (m, 1H), 5.45 (bs, 1H), 5.71 (d, 1H, NH), 7.20-7.50 -
(m, 8H), 7.55-7.70 (m, 2H). )

Example 42
3[({9-Hydroxy-9H-fluoren-8-yl)carbonyllamino}-1-methyl-1-

" azonlablcyclo]2.2.2Joctans bromide

The title compound was synthesised according to methods b and d. The yield of the final
step was 0.26 g, 83.8%.

m.p.; 187.5-203.6°C.

MS [M-Br": 349.

TH-NMR (DMSO-dg): & 1.80-2.0 {m, 3H), 2.10-2.25 (m, 2H), 2.86 (s, 3H), 3.35-3.70 (m,
5H), 3.76 {m, 1H), 4.15 (m, 1H), 6.82 (s, TH, OH), 7.30 (m, 2H), 7.43 (m, 4H), 7.79 (m,
2H), 8.81 (d, 1H, NH).

Example 43
3-{[(9-Hydroxy-8H-fiuoren-8-yl)}carbonyllamino}-1-{3-phenoxypropyl)-1-
azonlabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods b and d. The yield of the final
step was 0.35g, 87.5%.

m.p.: 264°C.
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MS [M-BrT": 488

'H-NMR (DMSO-de ): § 1.80-2.0 {m, 3H), 2.10-2.30 (m, 4H), 3.30-3.55 (m, 5H), 3.67 (m,
2H), 3.79 (m, 1H), 4.08 (t, 2H), 4.20 (m, 1H), 8.82 (s, 1H, OH), 6.97 (m, 3H), 7.32 (m, 4H),
7.43 (m, 4H), 7.78 (m, 2H), 8.88 (d, 1H, NH).

Example 44

N-[(3R)-1-Azablcyclo[2.2. 2] oct-3-yI]-8-hydroxy-8H-fluorene-9-carboxamide

The titie compound was synthesized according to method b, The yield was 0.304g, 4%.
MS [M+1] *: 335 -

H-RMN (CDCl): § 7.67 - 7.62 (m, 2H), 7.42 - 7.38 (m, 4H), 7.32 - 7.25 (m, 2H), 6.08 -

- 5.83 (m, NH, 1H), 3.74 (m, 1H), 3.00 - 2.87 (m, 1H), 2.52 - 2.27 (m, 4H), 2.02 - 1.92 (m,

1H); 1.80 - 1.76 (m, 1H), 1.51 - 1.44 (m, 2H), 1.28 - 1.17 (m, 2H).

Example 46

N-{{3R)-1-Azabicyclo[2.2.2]oct-3-yI]-2-fur-2-yl-2-hydroxypent-3-ynamide

The titls compound was synthesized as a mixture of diastereomers according to method
c. The yield was 1.38 g, 38%

MS [M+1] *: 289

'H-RMN (CDCL): {mbdure of diastereomers) § 7.38 - 7.35 (m, 1H), 6.87 - 6.78 (m, NH,
1H), 6.54 - 8.52 (m, 1H), 6.34 - 6.32 (m, 1H), 3.82 (m, 1H), 3.20 - 3.17 (m, 1H), 2.78 - 2.64
(m, 4H), 2.47 - 2.35 {m, 1H), 2.00 - 1.90 (m, 1H), 1.82 (s, 3H), 1.70 - 1.39 (m, 4H).

Example 48

N<{(3R)-1-Azablcyclo[2.2.2)oct-3-y1]-2-fur-2-yl-2-hydroxy-4-(4-
methoxyphenyl)butanamide

The title compound was prepared as a mixture of diastereomers according to method c.
The yleld was 2.4 g, 44%

MS [M+1]*": 385

'H-RMN (CDClL): (mixture of digstereomers) 5 7.39 - 7.38 (m, 1H), 7.09 (d, 2H), 6.82 (d,
2H), 6.70 - 8.67 (m, NH, 1H), 8.41 - 8.35 (m, 2H), 3.92 (m, 1H), 3.78 (s, 3H), 3.33-3.24
(m, 1H), 2.82 - 2,18 (m, 8H), 1.86 - 1.87 (m, 1H), 1.67 - 1.40 (m, 4H)

Example 47 ,
N<{(3R)-1-Azabicyclo]2.2.Z]oct-3-yl]-N-methyl-9H-xanthene-8-carboxamide
The title product was synthesized according to method a. The yield was 0.9 g, 50%.
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MS [M+1] *: 348
TH-RMN (400 MHz, 80°C, CDCh): 8 7.26 - 7.19 (m, 4H), 7.10 - 7.01 (m, 4H), 5.51 (s, 1H),
4.18 (broad multiplet, 1H), 2.82 (s, 3H), 2.85-2.40 (m, 6H), 1.85-1.20 (m, SH)

Example 48 )
N-{(3R)-1-Azabicyclo[2.2 2]oct-3-y{]-2-{5-bromothlen-2-yl}-2-(4-fluoro-3-
methylphenyl)-2-hydroxyacetamide

The titte compound was synthesized as a mixture of diastereomers according to method
c. The yleld was 2.1 g, 42%.

MS [M+1)*: 453, 455

H-RMN (CDCly): (mixture of diastereomers) § 7.35 - 7.20 (m, 2H), 7.08 - 6.89 (m, 3H),
6.80 (dd, 1H), 3.83 - 3.84 (m, 1H), 3.18 - 3.07 (m, 1H), 2.68 - 2.58 (m, 4H), 2.33-2.22
(m, 4H), 1.82 - 1.87 (m, 1H), 1.63 - 1.42 (m, 4H) '

Example 49
(28)-N-[{3R)-1-azabicyclo[2.2. 2] oct-3-y(]-2-cyclopentyl-2-hydroxy-2-thlen-2-
ylacetamide

The title compound was synthestzed according to method b. The yield was 0.850 g, 44%.
MS (M+1]*": 335

'H-RMN (CDCly): 5 7.24 (m, 1H), 7.08 (m, 1H), 8.97 (m, 1H), 6.64 (d, NH, 1H), 3.91-
3.81 (m, 1H), 3.33 - 3.23 (m, 1H), 2.88 - 2.69 (m, 5H), 2.42 - 2.33 (m, 1H), 1.87 (m, 1H),
1.69_ -1.38 (m, 12H)

Example 50
(3R)-1-{3-{Banxothlazol-2-yloxy)propyl]-3-{2-fur-2-yl-2-hydroxypent-3-ynoylamino)-1-
azonia-blcyclo[2.2.2]octane chioride

The title compound was synthesized as a mixture of diastereomers aocqrﬂing to methods
candd.

Tha reaction time for the final step (conditions: THF, reflux temperature) was 7 days. The
obtained product was purified by several washings with ether. The yieldwas 0.337 g
(75%).

MS [M-CIT": 480

HPLC: mixture of diastereomers 48:51
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'H-NMR (DMSO-dy): (mixture of diastareomers) 5 8.53 - 8.49 (m, NH, 1H), 7.69 (m, 1H),
7.58 {(m, 1H), 7.53 - 7.39 (m, 2H), 7.26 - 7.18 (m, 2H), 6.43 - 6.38 (m, 2H), 4.20 - 4.14 (m,
1H), 4.05 - 3.89 (m, 2H), 3.76 - 3.65 (m, 1H), 3.80-3.20 (m, 7H), 2.20-1.85 (m, 7H), 1.87
(s, 3H)

Example 61
{3R)-34{2-Fur-2-yi-2-hydroxypent-3-ynoylamino}-1-{3-{naphthalen-1-yloxy)propyl]-1-
azonlabicyclo[2.2.2]octane chloride

The title compound was synthesized as a mixture of diastereomers according to methods
cand.

The reaction time for the final step (conditions, THF, reflux temperature) was 7 days. The
obtained product was purified by several washings with ether. The yield was 0.252 g
(57%).

MS [M-CIJ": 473

HPLC: mixture of diastereomers 48:52 .

'H-NMR (DMSO-dg): (mixture of diastereomers) 5 8.62 - 8.58 (m, NH, 1H), 8.23 (m, 1H),
7.80 - 7.88 (m, 1H), 7.61 - 7.40 (m, 5H), 7.25 (m, 1H), 6.99 (m, 1H), 6.46 - 6.38 (m, 2H),
4.30 - 4.20 (m, 3H), 3.95 - 3.30 {(m, BH), 2.42 -2.25 (m, 2H), 2.20 - 1.70 {m, 5H), 1.89
(s, 3H).

Example 52 _
(3R)-1-[3-{Benzo[1,3]dloxol-5-yloxy)propyl]-3{2-fur-2-y]-2-hydroxypent
-3-ynoylamino)-1-azonla-bicyclof2.2.Z)octane bromide

The title compound was synthesised as a mbxure of diastereomars according to methods
cand d. '

The reaction time for the final step (conditions, THF, reflux temperature) was 2 days. The
obtained product was purified by several washings with sther. The yield was 0.320 g
(78%).

MS [M-Br]": 467

HPLC: mixture of diastereomers 52:48

'H-NMR (DMSO-d): (mixture of diastereomers) 8 8.54 - B.48 (m, NH, 1H), 7.60 (s, 1H),
7.21 (d, 1H), 6.82 (d, 1H), 8.85 (m, 1H), 6.45 - 6.38 (m, 3H), 5.96 (s, 2H), 4.268 - 4.15 (m,
1H), 4.00 - 3.85 (m, 2H), 3.82 - 3.70 (m, 1H), 3.61 - 3.28 (m, 7H), 2.15— 1.74 (m, 7H),
1.89 (s, 3H).

S
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Example 63
(3R)-3<{[(28)-2-Cyclopentyl-2-hydroxy-2-thlen-2-ylacety[Jamino)-1-{4,4,4-
triflucrobutyl)-1-azonlablcycio[2.2.ZJoctane bromide

The titls compound was synthesised according to method d from Example 46.

The reaction time (conditions, THF, reflux temperature) was 3 days. The obtained product
was purified by several washings with ether. The yield was 0.183 g (77%).

MS [M-B': 445

H-NMR (DMSO-d): & 8.28 (d, NH, 1H), 7.38 (dd, 1H), 7.08 (dd, 1H), 6.94 (dd, 1H),
8.11 (s, OH, 1H), 4.21 - 4.12 (m, 1H), 3.72 {m, 1H), 3.58 - 3.30 (m, 5H), 3.25-3.17 (m,
2H), 2.80 (m, 1H), 2.41 -2.25 (m, 2H), 2.05 - 1.80 (m, 8H), 1.80-1.62 {m, 1H), 1.62-1.30
(m, 8H)

Example 54
(3R}-3-{I(25)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacstylJamino}-1-{2-hydroxyethyt)-
1-azoniabicycio[2.2.2]Joctane bromide

The titte compound was synthesised according to method d from Example 40.

The reaction time (conditlons: THF, reflux temperature) was 5 days. The obtained product
was purified by several washings with ether. The yield was 0.174 g (84%).

MS [M-BiT": 378 _

H-NMR (DMSO-de): & 8.24 (d, NH, 1H), 7.37 (dd, 1H), 7.08 (dd, 1H), 6.84 (dd, 1H),
6.10 (s, OH, 1H), 5.27 (t, OH, 1H), 5.20-5.10 (m, 1H), 4.15 (m, 1H), 3.85 - 3.75 (m, 2H),
3,75-3.20 {(m, 5H), 2.83 - 2.77 {m, 1H), 2.00 - 1.85 (m, 4H), 1.77 - 1.68 (m, 1H), 1.53 -
1.41 (m, BH)

Example 56 . .
(3R)-1-{4-Acetoxybutyl)-3-[2-{5-bromothien-2-yi)-2-{4-fluoro-3-methylphenyl)-2-
hydroxyacetylamino]-1-azonlablcyclof{2.2.2]octans bromide

The title compound was synthesised as a mixture of diastereomers according to methods
¢ and d. The reaction time for the final step (conditions: THF, reflux temperature) wag 41
hours. The obtained product was purified by saveral washings with ether. The yield was
0.190 g (88%).

MS [M-BiT": 588, 567

‘H-NMR (DMSO-dy): (mibdure of diastereomers) 3 8.72 (d, NH, 1H), 7.45 (d,1H), 7.36 -
7.18 (m, 2H), 7.13 - 7.08 (m, 2H), 6.91 (t, 1H), 4.25 - 4.18 (m, 1H), 4.08 - 4.00 (m, 2H),
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3.72 - 3.28 (m, 6H), 3.19 - 3.11 {m, 2H), 2.20 (s, 3H), 2.21 - 1.84 (m, 1H), 2.02 (s, 3H),
1.95 - 1.54 (m, 8H)

Example 58
(3R)-3-[2-{5-Bromothlen-2-yl)-2-{4-fluoro-3-methyiphenyl)-2-hydroxyacestylamino]-1-
{4-ethoxycarbonylbutyl)-1-azontabicyclo[2.2. 2] octane bromide

The titie compound was syntheslasd as a mixture of diastereomers according to methods
¢ and d. The reaction time for the final step (conditions: THF, refiux temperature) was 46
hours. The obtained product was purified by several washings with ether. The yleid was
0.201 g (82%).

MS [M-Br]": 583, 581

TH-NMR (DMSO-dy): {mixture of dlastereomers) & 8.72 (d, NH, 1H), 7.45 (d, 1H), 7.36 -
7.18 (m, 2H), 7.13 - 7.08 (m, 2H); 6.91 (t, 1H), 4.28 - 4.16 (m, 1H), 4.08 (q, 2H), 3.85 -
3.30 (m, 8H), 3.18 - 3.09 (m, 2H), 2.40 - 2.32 (m, 2H), 2.20 (s, 3H), 2.08 - 1.48 (m, 8H),
1.18 {t, 3H)

Example §7
(3R)-1-(3-Cyanopropyl)-3-{2-fur-2-yl-2-hydroxy-4-{4-methoxyphenyl)butyrylamino]-1-
azonlabicyclo[2.2.2]octane bromide _ _

The title compound was synthesized as a mixture of diastereomers according to methods

_ ¢ and d. The reaction time for the final step {conditions: THF, reflux temperature) was 3

25

days. The obtained product was purified by ssveral washings with ether. The yield was
0.113 g (65%).

MS [M-BrT": 452

'H-NMR (DMSO-d,): (mixture of diastereomers) & 8.40 - 8.40 (m, NH, 1H), 7.58 (s, 1H),
7.09 (d, 2H), 6.84 (d, 2H), 6.41 - 6,35 (m, 2H), 6.33 (d, 1H), 4.27 - 4.18 (m, 1H), 3.80-3.65
(m, 1H), 3.71 (s, 3H), 3.63 - 3.38 (m, 5H), 3.23 - 3.17 (m, 2H), 2.68 - 2.60 (m, 3H), 2.40 -
1.73 (m, 10H)

Example 58

(3R)-1-{2{1,3]Dioxolan-2-yl-ethyl)}-3-{2-fur-2-yl-2-hydroxy-4-{4-methoxy
phenyl)butyrylamino]-1-azonlabicyelo[2.2.ZJoctane bromide

The titls compound was synthesised as a mixture of diastereomers according to methods
¢ and d. The reaction time for the final step (conditions: THF, refkix temperature) was 3
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days. The obtained product was purified by several washings with ether. The yleld was
0.128 g (70%).

MS [M-Br]": 485

'H-NMR (DMSO-dy): (mixture of diastereomere) 5 8.47 - 8.37 (m, NH, 1H), 7.58 (s, 1H),
7.08 {d, 2H), 8.84 (d, 2H), 8.40 - 8.35 (m, 2H), 8.32 (d, 1H), 4.94 - 4.80 (m, 1H), 4.21 (m,
1H), 3.96 - 3.77 (m, 4H), 3.71 (s, 3H), 3.58 - 3.21 (m, 7H), 2.72- 2.61 (m, 1H), 2.41 - 1.74
(m, 10H).

Example 69

(3R)}-3-{[(8-Hydroxy-8H-fluoren-9-yl)carbonyllJamino}-1-{3-
{methylphenylamino)propyl]-1-axoniabicyclof2.2.2]octane chioride

The title compound was syntheslsad according to methode b and d. The neaction time for
the final step (conditions: THF:CHCIl, 1:1, reflux temperature) was 20 days. The obtained

product was purified by washing with hot CHCly and ether. The yleld was 0.052 g (33%).

MS M-CTT": 482

'H-NMR (DMSO-ds): 5 8.88 (d, NH, 1H), 7.78 (d, 2H), 7.45 - 7.18 (m, BH), 6.81 - 8.62 (m,
, 4H), 4.23 - 4.14 (m, 1H), 3.76 - 3.53 (m, 2H), 3.43 - 3.17 (m, 8H), 2.91 (s, 3H), 2.23 -
1.77 (m, TH).

Exampie 80
(3R}-3-{Methyi-{8H-xanthen-S-yicarbonyl)amino]-1-{3-pyrrol-1-ylpropyl)-1-
azonlabicyclof2.2.2Joctane bromide

The title compound was synthesised according to methods a and d. The reaction time for
the final step (conditions: THF, reflux temperature) was 2 days. The obtained product was
purified by several washings with THF and ether. The yleld was 0.257 g (83%).

MS [M-Br]": 456

'H-NMR (DMSO-dy): § 7.34-7.06 (m, 8H), 8.78 (m, 2H), 6.01 {(m, 2H), 5.75 (s, 1H),
4.47 (m, 1H), 3.94 - 3.88 (m, 2H), 3.72 - 3.25 (m, 6H), 3.39 (s, 3H), 3.20-3.05 (m, 2H),
2.22 - 1.88 (m, 7TH).

Example 81

(3R)-1-[3{Biphenyl-4-yioxy)propyl]-3-{methyl-{8H-xanthene-8-carbonyljamino}-1-
azonlablcyclo[2.2.2]octane chioride

LS5
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The title compound was synthesised according to methods a and d. The reaction time for
the final step (conditions: THF, refiux temperature) was 11 days. The obtained product
was purified by several washings with THF and ether. The yield was 0.185 g (57%).
MS [M-CIJ": 559 .

TH-NMR (DMSO-dy): & 7.62 (d, 4H), 7.47 - 7.02 (m, 13H), 5.77 (s, 1H), 4.50 (m, 1H),
4.13 - 4.06 {(m, 2H), 3.82 - 3.31 (m, 8H), 3.42 (s, 3H), 2.25 - 1.91 (m, 7TH).

The following examples lllustrate pharmaceutical compositions according to the present
invention and procedures for their preparation.

Example éz

Preparation of a pharmaceutical compasition: tablets
Formulation:

Compound of the present invention 50mg

Lactose 113.6mg
Micracrystalline cellulose 284 mg

Light silicic anhydride 15mg
Magnesium stearate 1.5mg

Using a mixer machine, 15 g of the compound of the presant invention was mixed with
340.8 g of lactose and 85.2 g of microcrystalline cellulose. The mixture was subjected to
compression moukling using a rofler compactor to give a flake-like compressad material.
The flake-like compressed material was pulverized using a hammer mill, and the
pulverized material was screened through a 20 mesh screen. A 4.5 g portion of light sllicic
anhydride and 4.5 g of magnesium stearate were added to the screened material and
mixed. The mixer product was subjected to a tablets making machine equipped with a
die/punch system of 7.5 mm in diameter, thereby obtaining 3,000 tablets each having 150
mg in weight. '

Example 83

Preparation of a pharmaceutical composition: coated tablets
Formuiation:;

Compound of the present invention 50mg

Lactose 85.2 mg



10

15

20

25

WO 2004/005285 PCT/EP2003/006708

-49.-
Com starch ] 40.8 mg
Polyvinylpyrrolidone K25 7.5mg
Magnesium stearate . 15mg
Hydroxypropyiceliulose 23 mg
Polyethylene glycol 6000 04mg
Titanium dioxide 1.1 mg

Purified talc , 0.7 mg

Using a fluldized bed granulating machine, 15 g of the compound of the present invention
was mixed with 285.6 g of lactose and 122.4 g of com starch. Separately, 22.5 g of
polyvinylpyrrolidons was dissolvad in 127.5 g of water to prepare a binding solution. Using
a fluidized bed granutating machine, the binding solution was sprayed on the above
mixture to give granulates. A 4.5 g portion of magnesium stearate was added to the
obtalned granulates and mixed. The obtained mixture was subjected to a tablet making
machine aquipped with a die/punch biconcave system of 8.5 mm in diameter, thereby
obtaining 3,000 tablets, each having 150 mg in weight.

Separately, a coating solution was prepared by suspending 6.9 g of
hydroxypropyimethyicellulose 2910, 1.2 g of polyethylane glycol 6000, 3.3 g of titanlum
dioxide and 2.1 g of purified talc in 72.6 g of water. Using a High Coated, the 3,000 tablets
prepared above were coated with the coating solution to give fiim-coated tablets, each
having 154.5 mg in weight.

Example 64

Preparation of a pharmacautical composition: liquid Inhalant
Formulation: '

Compound of the present invention 400 g
Physlological saline . iml

A 40 mg portion of the compound of the present Invention was dissolved in 80 mi of
physiological saline, and the solution was adjusted to a total volume of 100 m! with the
same saline solution, dispensed in 1 ml portions into 1 ml capacity ampoule and then
sterilized at 115 °C for 30 minutes to give a liquid inhalant.

Example 66
Preparation of a pharmaceutical composition: powder Inhalant
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Formulation;
Compound of the present invention + 200 pg -
Lactose 4,000 g

A 20 g portion of the compound of the presant invention was uniformly mixed with 400 g of
lactose, and a 200 mg portion of the mixture was packed in a powder inhaler for exciusive
use to produce a powder inhalant.

Example 66

Preparation of a pharmaceutical composition: inhalation asrosol.
Formulation;

Compound of the present Invention 200 pg

Dehydrated (Absclute) ethyl alcohol USP 8,400 pg
1,1,1,2-Tetrafluorosthane (HFC-134A) 46,810 pg

The active ingredient concentrats is prepared by dissolving 0.0480 g of the compound of
the present invention in 2.0160 g of ethyl alcohol. The cancentrata is added to an
appropriate filling apparatus. The active ingredient concentrate Is dispensed into aerosol
container, the headspace of the container is purged with Nitrogen or HFC-134A vapour
(purging Ingredients should not contain more than 1 ppm oxygen) and is eealed with
valve. 11.2344 g of HFC-134A propellant is then pressure filled into the sealed container.
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CLAIMS
1. A compound which is a quinuclidine amide derivative of formula (I):
R,

|
N Ry
NycH,) T

0
{}]
wherein

R, represants a hydrogen atom or an straight or branched, optionally substituted lower
alkyl group;

R; represents a group of formula i) or ii)

wherein

R, represents a group selected from phenyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyl;

R« repressnts a group selected from optlonally substituted lower alkyl, optionally
substituted lower alkenyl, optionally substituted lower alkynyl, cycloalkyl, cycloalkyimethyl,
phenyl, benzyi, phensthyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyl;

and R represents a hydrogen atom or a hydroxy, methyl, or -CHOH group,

the benzene rings in formula fi) and the cyclic groups represented by R; and R, being
sach independently optionally substituted by one, two or three substituents selected from
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halogen, straight or branched, cptionally substituted lower alkyl, hydroxy, straight or
branched, optionally substituted lower alkkoxy, nitro, cyano, -CO:R' or ~NR'R", whereln R’
and R" each independently reprasents a hydrogen atom or a straight or branched,
optionally substituted lower akyl group or R’ and R" together with the atom to which they
are sttached form a cydlic group;

Q represents a single bond or @ -CHz-, -CHr-CHz-, -O-, -O-CHy-, -S-, -8-CHz- or -CH=CH-
group;

pls 1 or 2 and the amide group is at positions 2, 3 or 4 of the azabicyclic ring;
or pharmaceutically acceptable salts thereof, including quaternary ammonium salts;
and all individual sterecisomere and mixtures thereof;

with the proviso that when p is 2, the amide moiety Is In position 3 of the quinuciidine ring,
R, ls hydrogen and R; and R, are both unsubstituted phenyl, then

-when said compound is not a pharmaceutically acceptable salt or Is a HCI salt, then Rs
cannot be one of hydrogen or hydroxy; and

- when sald compound is a quatemary ammonium salt having a methyl group attached to
the nitrogen atom of the quinudlidine ring, then R; cannot be hydroxy.

2. A compound according to claim 1 which is a quatemary ammonium salt of formula (It}
. R1

X |
Re—(CH,),~A— (CH,),, —N@ Nlr b
m | |
whereln R,, R; and p are as defined In clalm 1;
m is an integer from O 1o B;

n [s an integer from O to 4:
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A represents a g‘roup selected from -CHy-, -CH=CR'-, -CR=CH-, -CRR"-, -C(O}-, -O-, -S-,
-S(0)-, -S{0)>- and —NR'-, whersin R’ and R" are as defined n claim 1;

Rq represents a hydrogen atom, or a group selectad from straight or branched, optionally
substitutad lower alkyl, hydroxy, straight or branched, optionally substituted lower alkoxy,
cyano, nitro, -CH=CR'R", -C{O)OR’, -OC(O)R', -SC(O)R", -C{O)NR'R", -NR'C(O)OR", -
NR'C(O)NR", cycloalkyl, phenyl, naphthanelyl, 5,6,7,8-tetrahydronaphthanelyl,
benzo[1,3]dIoxolyl, hetaroaryl or heterocyclyl; R’ and R” being as defined in claim 1; and
wherein the cyclic groups represented by R, are opfionally substituted by one, two or
three substituents selected from halogen, hydroxy, straight or branched, optionally
substituted lower alkyl, phenyl, -OR’, -SR’, -NR'R", -NHCOR', <CONR'R", -CN, -NO, and -
COOR"; R' and R" being as defined in claim 1; and

X reprasents a phiarmacouﬂcally acceptable anion of a mono or polyvalent acid.
and all individual sterecisomers and mixtures thereof;

with the proviso that when p is 2, the amide molety is in position 3 of the quinuclidine ring,
R, Is hydrogen, R, and R, are both unsubstituted phenyl and R; Is hydroxy, then iri the
compounds of formula (1) the sequence R, - (CHz), — A — (CHz)m — cannot be a methyl
group.

3. A compound according o claim 1 or claim 2 wherein R, is hydrogen, methyl or ethyl.

4, A compound according to claim 3, wherein R, is hydrogen.

5. A compound according to any one of the preceding claims, wherein R, is a group of
formula i), wherein R; is a group, which is optionally substituted with one or more halogen
atom(s), selacted from phenyt, 2-thienyl, 3-thienyl or 2-furyl

8. A compound according to clalm 5, whereln R; Is a group of formula i), wherein R,

re?menh a group phenyl, 2-thienyl or 2-fury! which are optionally substituted with one or
more halogen atom(s). ’

6|
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7. A compound according to any one of claima 5 and 6, wherein R; is a group of formula
i), whersin R, represents phenyl or 2-thienyl.

8. A compound according to any ona of the preceding claims, wherein R, represents a
linear group selected from ethyl, n-butyl, vinyl, allyl, 1-propenyt and 1-propynyl, or a group,
which is optionally substituted with one or more halogen atom(s), methyl or methoxy
group(s), selected from cyclopentyl, cyclohexyl, phenyl, benzyl, phenethyl, 2-thienyl and
3-furyl.

8. A compound according to claim 8, wherein R, represents a near group selected from
sthyl, n-butyl, vinyl, allyl and 1-propynyl, or a group, which is optionally substituted with
one or more halogen atom(s), methyl or methoxy group{(s), selected from cyclopentyl,
phenyl, benzyl, phenethyl and 2-thienyl.

10. A compound according to any one of claims 8 and 8, wherein R, represents a group
saleciad from ethyl, n-butyl, vinyl, allyl, cyclopentyl, phenyl, benzyl or 2-thienyl

11. A compound according to any one of claims 1 to 4, wherein R, Is a group of formula
ii), wherein Q represents a single bond or an oxygen atom.

12, A compound according to any one of the preceding ciaims wherein R, is hydrogen or
hydroxy.

13. A compound according to any one of the preceding ciaims wherein p is 2 and the
amide group is at positions 3 or 4 of the azabicyclic ring.

14. A compound according to clalm 13 wherein the amide group Is at position 3 of the
azabicyclic ring.

15. A compound of formula (ll) according to any one of claims 2 fo 14, wherein mis an
integer from O to 6'and n Is an integer from O to 4; A represents a group selected from —
CHz, -CH=CH-, -O-, -C(O)-, NR'-, and -S-; and R, is a hydrogen atom, a cyano group, a
nitro group, a -C(O)OR' group, a -OC(O)R’ group, a -SC(O)R', group, a -CH=CH; group,
a-CH=CR'R" group, a C(O)NR'R" group, a straight or branched C,-C, alkyl group, which
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is optionally substituted with one or more halogen atom(s), a straight C,-C, alkoxy group,
which is optionally substifuted with one or more halogen atom(s) or hydroxy group(s), or a
cydiic group, which Is optionally substituted with one or more substituents selected from
halogen atoms, groups of formula ~C{O)NR'R™ and methyl, hydroxy, nitro and phenyl
groups, the cydlic group being selectad from cyciohexyl, phenyl, 5,6,7,8-
tetrahydronaphthanelyl, 2-thienyl, 1-pyrrolidinyl, 1-pymolyt, benzal1,3]dioxolyl, 2-
benzothiazolyl, naphthalenyl and dioxolyl.

16. A compound according to claim 15, wherein m is an integer fromOto Sand n s an
integer from 0 to 2; A represents a group ‘selected from ~CHz-, -CH=CH-, -O-, -C(O})-, -
NR'-, and -S-; and R, is a hydrogen atom, a cyano group, a -C{O)OR' group, a -OC{O)R'
group, a -SC(O)R’, group, 8 —-CH=CH; group, a -C(O)NR'R" group, a straight or
branched C,-Cy nlkffl group, a trifluoromethyl, or a cyclic group selected from cycliohexyl,
,5,8,7.8-tetrahydronaphthanelyl, 2-thienyl, 1-pyrrolyl, benzo[1,3]dioxolyl, 2-benzothiazolyl,
naphthalenyl, dioxolyl and phenyl, which Is optionally substituted with one or more
substituents selected from halogen atoms, groups of formula ~C(O)NR'R", methyl,
hydroxy and pheny! groups. '

17. A compound according to any one of claims 15 and 16, wherein m is an integer from 0
to 5 and n is an integer form 0 to 2; A represents a group selected from ~CHy-, -CH=CH-,
-0O-; and Re is selected from hydrogen, straight C,-C, alkyl, -CH=CH,, cyclohexyl, phenyl
which Is unsubstituted or substituted with one or two substituents selected from methyl
groups and hydroxy groups, 5,8,7,8-tetrahydronaphthansiyl and 2-thienyl.

18. A compound according to claim 17, wherein the sequence Ry - (CHy), = A = (CHa)y —
is one of methyl, 3-phenoxyprapyl, 3-(3-hydroxyphanoxy)propyl, allyl, heptyl, 3-
phenyipropyl, 3-phenylallyl, 2-phenoxyethyl, 2-benzyloxyethyl, cyclohexyimethyl, 3-
(5,8,7.8-tetrahydronaphthalen-2-yloxy)propyi, 5-(2,6-dimethyiphenoxy)pentyl, 3-thien-2-
yipropyl or 3-cyciohexylpropyl and X Is bromide or trifluoroacetate.

18. A compound according to any one of the preceding claims, which Is a single isomer.
20. A compound according to claim 1 or claim 2 which is one of:

N-{1-Azabicycio[2.2.2]oct-3-yi)-2-hydroxy-2,2-dithlen-2-ylacetamide
N-{(3R)-1-Azablcycio[2.2.2]oct-3-yi}-2-hydroxy-2,2-dithien-2-ylacetamide

@3
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N-{(3S)-1-Azabicyclo[2.2.2]oct-3-y{}-2-hydroxy-2,2-dithlen-2-ylacetamide
N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl}-2,2-dithian-2-ylacetamide
N<(3R)-1-Azmbicyclo[2.2.2]oct-3-yl}-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetamide
N-{(3R)-1-Azabicycio[2.2.2Joci-3-yi}-2-hydroxy-2-thisn-2-yipent-4-enamide
(2*)-N-{(3R)-1-Azabicycio[2.2.2]oct-3-yl]-2-hydroxy-2-thien-2-ylbutanamide
(diastereomer 1)
(2*}-N4{(3R)-1-Azabicyclof2.2.2]oct-3-yl}-2-hydraxy-2-thien-2-ylbutanamide
(diastereomer 2)
(2*)-N-{(3R)-1-Azabicycio[2.2.2]oct-3-yl}-2-hydroxy-2-thisn-2-yibut-3-enamide
(diastereomer 1)

(2*)-N{(3R)-1-Azabicyclof2.2.2]oct-3-yl}- 2-hydroxy-2-thien-2-ylbut-3-enamide
(diastereomer 2)

N-{(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2,3-diphenylpropanamide
N{(3R)-1-Azabicycio[2.2.2]oct-3-yi}-2-cyclopentyl-2-hydroxy-2-phenylacetamide
N-{(3R)-1-Azabicyclo[2.2.2Joct-3-yl}-2-phenylhexanamide
N-{1-Azabicycio[2.2.2]oct-3-yl)}-8H-xanthene-8-carboxamide
N-{(3R)-1-Azabicyclo[2.2.2]oct-3-y1]-8H-xanthene-8-carboxamide

- N-{{38)-1-Azablcyclof2.2.2]oct-3-yi-8H-xanthene-8-carboxamide

N-(1-Azablcycio[2.2.2]oct-3-yl)-8-hydroxy-8H-fluorene-8-carboxamide
N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yi}-N-methyl-9H-xanthane-8-carboxamide
(28)-N-{(3R)-1-azablcyclof2.2.2]oct-3-yi]-2-cyclopentyl-2-hydroxy-2-thlen-2-ylacetamide
3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-methyl-1-azoniabicyclo[2.2.2]octane bromide

_ 3-{2-Hydroxy-2,2<dithien-2-ylacetylamino)-1-{3-phenaxypropyl)-1-

azoniabicyclo[2.2.2]octane bromkie )
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-methyl-1-azoniabicyclo[2.2. 2]octane
trifluoroacetate
(3R)-1-Allyl-3{2-hydroxy-2,2-dithien-2-ylacetylamino)-1-azoniabicycio[2.2.2]octane
triflucroacetate _
(3R)-1-Heptyl-3-(2-hydroxy-2,2-dlthien-2-ylacstylamino)-1-azoniabicyclo[2.2.2]octane
triflucroacetate
(3R)-3{2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenylipropyi)-1-
azoniabicyclo[2.2.2Joctane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-{(E)-3-phenylaliyl)-1-
azoniabicycio{2.2.2]octane trifluoroacetate
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(3R)-3+(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1 -(2-phenoxyethyl)—1-
azoniabicyclo]2.2.2joctane bromide
{3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenaxypropyi)-1-
azoniabicyclo[2.2.2]octane bromide

(3R)-3+{2-Hydroxy-2, 2-dithien-2-ylacetylamino)- 1-[3-(3-hydmxyphennxy)pmpyl]-1-
azonlabicyclo[2.2.2]octane trifluoroacetats
(3R)-1{2-Benxzyloxyethyl)-3-(2-hydroxy-2,2-dithien-2-ylacetylamino)-1-
azoniabicyclof2.2.2]joctane ftrifluoroacetate
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-thien-2-ylpropyi)-1-
azoniabicyciof2.2.2joctane bromide
(35)-3+(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phanoxypropyl)-1-
azoniabicyclof2.2.2]octane bromide
(3R)-3-(2,2-Dithien-2-ylacetylamino)-1-(3-phenoxypropyl)-1-azoniablcycio[2.2. 2]octane
bromide

1-Methyl-3-[(9H-xanthen-8-ylcarbonyl)amino}-1-azoniabicyclo[2.2.2]octane bromide
1-{3-Phenoxypropyl)-3-{(8H-xanthen-8-yicarbonyl)amino}-1-azoniabicyclo[2.2.2]octans
bromide

{3R)-1-(3-Phenoxypropy!)-3-{(6H-xanthen-8-yicarbonyl)amino}-1-
azonlabicyclof2.2.2]octane bromide
(3S)-1-Allyl-3-[(8H-xanthen-8-ylcarbonyl)amino}-1-azoniableyclo[2.2.2]octane
trifluorcacetate
(3S)-1-Heptyl-3-{(8H-xanthen-S-yicarbonyl)amino}-1-azoniabicyclo[2.2.2]octane -
trifluoroacetate

(35)—1-Cydohexylmoﬂ1yl-3-[(9H m‘rhan—ﬂ-ylurbonyl)amlno]d-
azoniableyclof2.2.2joctsne tnﬂuomm
(35)-1-(3-Cydohexyrpropyl)-a-[(el-l-xanmn-s-ylumonyl)amlnol-1-
azoniabicyclof2.2.2Joctane triflucroacetats
(35)-1-(3-Phenaxypropyl)-3-(8H-xanthen-8-yicarbonyl)amino}-1-
azoniabicyclo[2.2.2]octane bromide
(35)-1-[3-(5,8,7,8-Tetrahydronaphthalen-2-yloxy) propyl}-3-{(9H-xanthen-8-
ylcarbonyl)amino}-1-azoniablcyclo[2.2.2Joctane triflucroacetate
(35)-1-{5-(2,8-Dimethyiphenoxy)pentyl}-3-/(9H-xanthen-8-yicarbonyl)amino}-1-
azoniabicycio[2.2.2]Joctane triflucroacetate
3-{(9-Hydroxy-8H-fluoren-8-yl)carbonyfJamino}-1-methyl-1-azoniabicyclo]2.2 2]octane
bromide

aJ
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H(B-Hvdmxy-BH-ﬂuomn-G-vl)ﬁmonyuamlm}-1-(3-phonoxypmpvl) 1-
azoniabicyclof2.2.2]octane bromide
(3R)-14{3-(2-Carbamoyiphencuxy)propy(}-3-{I{8-Hydroxy-SH-fluoren-8-yi)carbonyijamino}-1-
aroniabicyclo[2.2.2]octane formate
(3R)-1-{4-{4-Fluorophenyl)-4-oxobutyl}-3-{I{8-Hydroxy-8H-fluoren-8-yl)carbonyllamino}-1-
szoniabicycio[2.2.2]octane formate |
(3R)-3-{](8-Hydraxy-8H-fluoren-8-yf)carbonyflamino}-1-{3(methylphenylamino)propyl]-1-
azontabicyciof2.2.2]octane chioride
(3R)-3-{[(9-Hydroxy-8H-fluoren-8-yl)carbonyl]amino}-1-{3-phenylsulfanyipropyf)-1-
azoniabicycio[2.2.2]octane formate
(3R)-3-[Methyl{9H-xanthen-8-yicarbonyl)amino}-1-(3-pyrrol-1-ylpropyl)-1-
azoniabicycio[2.2.2]octane bromide
(3R)-1-{3-(Biphenyl-4-yloxy)propyl]-3-methyl-(8H-xanthene-8-carbonyl)aminc}-1-
azoniabicyclof2.2.2Joctane chioride
(3R)-3+(2-Fur-2-yl-2-hydroxypent-3-ynoylamino)-1-{3-(naphthalen-1-yloxy)propyi}-1-
azonlabicyclo[2.2.2Joctane chioride
(3R)-1-{3-(Benzo[1,3]dioxol-5-yloxy)propyl]-3-(2-fur-2-y-2-hydroxypent-3-ynoylamino)-1-
azonia-bicyclo2.2.2]octane bromiie
(3R)-1-[3-(Benzothlazol-2-yloxy)propyl}-3-(2-fur-2-yl-2-hydroxypent-3-ynoylamino)-1-
azonia-bicyclo[2.2.2]octane chloride
(3R)-3-{[(25)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacatyljJamino}-1 -(2-hydroxyaﬂ1yl)-1-
azonlabicyciof2.2.2]octans bromide
(3R)-3-{I(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetyllamino}-1 -(z-athoxyethyl)-1-
azoniabicyclof2.2.2]octane formate
(3R)-3-{[(25)-2-Cyclopentyl-2-hydraxy-2-thien-2-ylacetyllamino}-1-(4,4,4-trifluorobutyl)-1-
azonlabicycio]2.2.2]octane bromide
(3R)-1-(4-Acetoxybutyl)-3{2-(5-bromothien-2-yl)-2-(4-fluoro-3-methyiphenyl)-2-
hydroxyacetylamino}-1-azonlabicycla[2.2.2]octane bromide
(3R)-3-[2-(5-Bmmoﬂuen-z-yl)-z-(ﬂuuro-a-methylphenyl)-z-hydroxyaeeMammoH-(4-
athoxycarbonylbutyl)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-1-{3-Acetyisulfanyipropyl)-3{2-(5-bromothien-2-yi}-2-(4-fluoro-3-methyiphenyl)-2-
hydroxyacetylamino}-1-azoniabicycio[2.2.2]octane formate
(3R)-1~3-Cyanopropyl)-3{2-fur-2-yl-2-hydroxy-4-{4-methoxyphenyl)butyrylaminc}-1-
azonlabicyclo{2.2.2]octane bromide
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(3R)-1-(2-Calbamoyle!hyl)-3-[2-Iur-2-yl-2-hydroxy-4-(4-meﬂ10xyphenyl)butyrylam|no]-1-

azoniabicydo[2.2.2]octane formate

(3R)-1<2-{1, 3]Dioxolan-2-yi-ethyl)-3-[2-fur-2-yl-2-hydroxy-4-(4-

methoxyphenyi)butyrylamino}-1-azoniabicyclof2 2 2]octane bromide

21. A process for producing 8 compound of formula (1), as defined in clalm 1 and wherein
R; is a group of formula I) and R, Is an hydroxy group, which process comprises reacting
a compound of formula (V).

RI

| f‘L

N ™~ R
N:'(cn.a; N :

(44
wherein R; and R; are as defined in claim 1 with the coresponding organometaliic
derivative R-{Mg,Li], wherein R, is as defined in claim 1.

22. A compound of formula (V), which is one of

N-1-azabicycio[2.2.2]oct-3-yi-2-ox0-2-thien-2-ylacetamide
N-{(3R)-1-Azabicyclo[2.2.2]oct-3-yl}-2-0x0-2-thien-2-ylacetamide
N-{(3S)-1-Azabicycio[2.2.2]oct-3-yi}-2-oxo-2-thlen-2-ylacstamide

23. A process for producing a compound of formuia (1), as defined in claim 2, which
process comprises reacting a compound of formula (1), as defined in claim 1 with an
alkylating agent of formula Rg-{CHy),-A-(CHa)~W, wharein Ry, n, A and m are as defined
in claim 2 and W represents any suitable leaving group.

24. A pharmaceutical composition comprising a compound according to any one of claims
1 to 20 in admixture with a pharmaceutically acceptable casmier or dlluent.
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25. A compounxd according to any one of claims1 to 20 for the treatment of a pathological
condition or disease susceptible to amelioration by antagonism of M3 muscarinic

receptors.

26. Use of a compound according to any one of claims 1 to 20 in the manufacture of a
medicament for the treatment of a pathological condition or disease susceptible to
amelioration by antagonism of M3 muscarinic receptors.

27. Use according to claim 26 wherein the pathological condition is a respiratory,
urological or gastrointestinal disease or disorder.

28. A method for treating a subject afflicted with a pathological condition or disease
susceptible to amelioration by antagonism of M3 muscarinic receptors, which comprises
administering to said subject an effective amount of a compound as deflned in any one of
claims 1 to 20.

29. A method according to claim 28 wherein the pathological condition is a respiratory,
urological or gastrointestinal disease or disorder.

30. A combination product comprising

{i) 8 compound according to any one of claims 1 {o 20; and

(il) ancther compound effective in the treatment of a respiratory, urological or
gastrointestinal disease or disorder

for simultaneous, separate or sequential use.

31. A combination product according to claim 30 comprising

(1) a compound according to any one of claims 1 to 20; and

(1) a Ba agonist, steroid, antiallergic drug, phosphodiestsrase |V inhibitor and/or
leukotriane 'D4 (LTD4) antagonist for simultanecus, separate or sequential use in the
treatment of a respiratory disease.

¥
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INTERNATIONAL PRELIMINARY Intsmational application NoPCT/ EP 03/ 06708
EXAMINATION REPORT .

l.  Basls of the report
The basis of this international preliminary examination is the application as originally filed.

Il. Non-establishment of apinion with regard to novelty, Inventive step and Industrial
applicabllity

The question of whether the claimed Invention appears to be naval, to involve an

inventive step, or to be industrially applicable has not been the subject of the

internationat preliminary examingtion in respect of the clalms which have not been

searched (Article 17(2)(a) or (3) and Rule 88.1{s) PCT); see also intemational search repoxt).

V. Reasoned statement under Rule 66.2(a)|l) with regard to novelty, inventive step or
industrial applicablilty

To the extent that the intemnational prefiminary examination has been carried out (see item
lil above), the foliowing is pointad out:

In Eght of the documents cited in the Intemational search report, it Is considered

that the invention as defined in the independent claims, which have been the subject of an
intamational search report, meets the criteria mentianed in Article 33(1) PCT,

i.e. appears o be novel, to involve an inventive step and to be industriafly lppliuable.

Form PCT/409PE2 (EPO-03-2002) P20781
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page 1, 1ine 7 - line 18; claims 1,31,33

A EP 0 930 298 A (BANYU PHARMA CO LTD) 1,2,24,
21 July 1999 (1999-07-21) 25,27
claims 1,15

P,A WO 02 051841 A (ALMIRALL PRODESFARMA ) 1,2,25,
4 July 2002 (2002-07-04) 27
claims 1,22,23,25
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PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU h
PCT Tot
NOTIFICATION CONCERNING CRESSWELL, Thomas, Anthony
SUBMISSION OR TRANSMITTAL J.A. Kemp & Co. e i
OF PRIORITY DOCUMENT 14 South Square '§ A KEMP & L8
(PCT Administrative Instructions, Section 411} | Srafs!"n. o V.
United Kingdom| pecd. =8 SEP 2003

Date of malling (day/monthvysar) Nl

28 August 2003 (28.08.03) renmemssiioe e
Applloant's or apent's file reference

N.89049 TAC IMPORTANT NOTIRCATION
Internutional apploation No. International fling date [dey/momhiyaar)

PCT/EPO3NET08 25 June 2003 (25.08.03)
Intornational publiostion date (day/monthiyesr) Priority date (dey/monthyear)

Not yet published 02 July 2002 {02.07.02)

Applloant
ALMIRALL PRODESFARMA S.A. st al

. The applcam is harsbyy notified of the dete of renelpt {sxcept whare the Istters "NRA™ appear In the right-hand solumn) by the
Imtarnational Bureaw of tha priarhy document(s) relating ta the sarlier applicstion{s) indigated below. Linless otherwise
indizatsd by an astarisk sppearing next to a date of recelnt, or by the lattars "NR™, In the right-hand column, the priority
dooumant consernsd was submitted or transmitted to tha Intamationsl Bureau in compliance with Rula 17,1(s) ar (b)

., This updates and replaces sny previously izsued notification conceming submission or transmbtal of priority documents.

An ssterisiki®) sppeering next to a duts of receipt. in the right-hand column, denotaa s priority documsnt submitved

of transmittad to the kmtamstional Bursau but not in compllancs with Rule 17.1{a) or {b). In such a casa, the attention

of the spplicant Is divacted to Rule 17.1(a) which provides that no dasignated Office may disregard the priority claim
oonasmed before glving tha applicent an opportumity, upon sntry into the nstianal phass, to furnish the priority dooument
wihthin g tims limit which is ressonable under the circumstanoes.

Tha lutters “NR" appasring in tha right-hend column danate a priority document which was not received by the intemational
Bursau or which the appiloart did not request ths receiving Offics to prepare snd tranamit to the intemnational Burssv.
o1 provided by Rule 17.7(a) or (b], respactively. in such a aass, the ewertion of the applicent is directad to Ruls 17.1{c) which

pravides that no deaignated Offiee mey disregerd the priority alsim conosrned befors giving the applicant an epportunity,
upbn entry inmto the natianal phasa, to furnish the priority documant within & time limhk which is ressonable under the

cliroumstenoss. '
Priority date Priarity ppolication No. Country or reglonal Office Daie of receint
o PCT raoaivipa Offios ol niiority dogument
02 July 2002 (02.07.02) P 200201539 ES 15 Augu 2003 (15.08.03)
oo beerratini Buras of W0 Authoriesd officer
chamin Colombetios H
m 20,8 o Silvie STENDER
Facaimile No. (41-22) 338.80.76 - | Telaphona No. (41-22) 338 028

Form PCTAB/304 {July 1988).

005828001




Copy for the designated Office (DOVEP)

PCT/EP2003/006708

PATENT COOPERATION TREATY 31
From the INTERNATIONAL BUREAU
PCT To:
NOTIACATION OF THE RECORDING
CRESSWELL, Thomas, Anthony
(PCT Rule 82bis.1 and Crma g e
Adminlstrative Instructions, Sectlon 422} London WC1R 6JJ
United Kingdom
Dzt of maling (dsy/month/ysar}
21 Septamber 2004 {21.09.2004)
Applicant's or agant's flio refarence
N.59049 TAC IMPORTANT NOTIFICATION
internstional appiloxtion No. International fillng date (day/month/year)
PCT/EP2003/006708 25 June 2003 (26.06.2003)

1. The following indications appsared on recard conoeming:

E the appHoant D the Inventor I:I the agent D the common representstive
Name and Address State of NaBonality State of Residenoe
ALMIRALL PRODESFARMA ES
s £PO-DE 1 e
Switzerland
;_ 08. 10. 2004 Favalidie No.
. @ [ Teleprintar No.

2. The Intsmational Bureau hareby notifies the applicant that the following change has been recorded soncemning:

4. A oopy of this notification hag baen sent to:
m the recelving Offics
[[] the Intemationsl Sesrahing Authortty
[] the Intenational Prefiminary Examining Authortty

D the psrson the name D the address E the nationality E the residence
Name and Address State s State of Residencs |
&MIRALL PSHBODES FARMA AG CH CH
866 Tel
CH-6340 Baar ephane No.
Switzerland
Faocaimile No.
[ Teleprinter No.
3. Further observations, If nagsssary;

IZ' the designated Officss concemed
I:l the elected Offioss concerned

Ddhtr:

Ths inlemstionsl Buresy of WIFO
34 chamin das Colombettes
1211 Geneva 20, Switaeripnd

Facsimile No. (41-22) 330.80.76

Authorized officer
Mathleu BLANC (Fax 338 89 75)

Telephons No. (41-22) 338 0986

Form PCTAR/308 {March 1664)
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The undervigned roquests that the present
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Bax Ne. | TITLE OF INVENTION

NEW QUINUCLIDINE AMIDE DERIVATIVES

BexNe.ll  APPLICANT (] Tosis pemon 1s alas iavemtor

ey —————T T e o ™
nn:-u-:wuﬁmhﬁmdb-l- A hondores s oo .

ALMIRALL PRODESFARMA 8.A, Focainile No.

Ronda de! General Mitra 159 -

08022 Barcelona Tolegelnter No.

Spain

Applicant"s registration Np. with the Office
r—ﬁmu, cowtry) of tetionallty: s:mgmyormum
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Qpemm b trpiom 7] Pt 7] e, [y [ Emneria

BoxNaIll FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name sad sddrem:

M-:ﬁﬁdbﬁm':nﬂ-mﬂﬂ“
T.h.r—-ulm;:m i nums —ur':..h-;z:r-hh-fuh

‘This person iy

PRAT QUINONES, Marla [ soptcasm onty
CGlAndrea Dorla 2, 1* 1* applicant and izxveptor
Speain D n-u'?zﬁhuw
Applicast'sregistration Ne. with the Office
[ Simis (Bear &, conmtry) of Dutiooality: State (s &, coumry) of oxsdence:

ES
oyt gl B gl W= 3 —p o

Saty [timesms

] Forther applicacts maer (farher) avestoes e ndicatod on » contizmsion shost,

B Na.IV AGENT OR COMMON REFRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

dtrhwﬂﬂ(l)mhhmh::hﬂ!hﬂ:#ﬂ% Eﬂ Dm

CRESSWELL, Thomas Anthony oy 3282

JA KEMP & CO. Facalmile

14 South Square +44 7242 8932

Gray's inn Telapinter Now

London 23676

m% Agent's regigtration No. with the Office
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Form PCT/ROV101 (firss shoet) (March 2001; reprict Jumsary 2003)
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‘The foliowing desigestions ars harsby mede tadsr Rule 4.5(a):

Regional Patent

B AP ARIPO Patent: GH Ghans, GM Gambis, KE Keuys, LS Lesotha, MW Malawl, MZ Mozambiqus, SD Sudan,
SL Sierra Loons, SZ Swazilasd, TZ United Republic of Tanzaeis, UG Ugxnda, ZM Zxmbia, ZW Zophabwe, and sty other
mmu.mmuhnmmm«mmw*wdmwmm
B T

W EA Eurasies Patest: mmumwmmmummnmﬂnm
RU Russiyn Federution, T3 Tajikistan, TM Turkmenistyn, mné axy other Siate which is a Contracting State of the Buresian
Putynt Cogvention and of the PCT

K xr EnrepesaPatsst: AT Auvstris, BE Belgium, BG Bulgaris, CH & LI Switseriand snd Liochtonytein, CY Cyprus, C2. Czech
Republic, DE Germany, DK Deusurk, EE Estonia, ES Spain, F1 Finlsad, FR France, GB Unitad Kingdom, GR Greece,
IE Irvland, IT Iuly, LU Luxssbourg, MC Manaco, NI Netherlands, PT Portugsl, S€ Swedan, 51 Slovenin, K Slovakis,
TR Twkey, and suy other State which is a Contracting State of the European Patent Cogvention and of the PCT

Il OA OAFIPstmt: BF Burking Fasa, BJ Besin, CF Cantral Africes Republic, CG Congs, C1 Chte &"lvaire, CM Caacroen,
GA Gabon, GN Guinea, GQ Bguatorial Quinsa, GW Guines-Bizes, ML Mall, M Mxurimnia, NE Niger, SN Sanogal,
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B BR Branil.......cconnmienninennes B XP Demoeratic Poople’sRepublic Ul SE Sweden
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Bex No. VI PRIORITY CLAIM E_
The priority of the following eartiey applicstion(s) is hereby claimmd:
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NUEVOS DERIVADOS DE QUINUCLIDINA-AMIDA

Esta Invencidn se refiere a nuevos derivados de quinuclidina-amida terapéuticamente
(tiles, a algunos procedimientos pama su preparacién y a composiciones farmacéuticas
que los contlenen.

Las nuevas estructuras de acuerdo con la invencién son agentes antimuscarinicos con
un efecto potente y de larga duracién. En particular, estos compuestos presentan alta
afinidad por los receptores muscarinicos M3. Este subtipo de receptor muscarinico
estd presente en glandulas y misculos lisos y media los efectos excitadores del siste-
ma parasimpético en la secrecldn glandular y en la contraccion del muasculo liso visce-
ral (Chapter 6, Cholinergic Transmission, en H.P. Rang et al., Pharmacology, Churchill
Livingstone, New York , 1995).

Hasta ahora se conocen antagonistas de M3 que son Gtles para tratar anfermedades
caracterizadas por un tono parasimpético aumentado, por secrecién glandular excesl-
va o por contraccién del misculo liso (R.M. Eglen and S.S. Hegde, (1997), Drug News
Perspect., 10(8):462-469).

Ejemplos de esta clase de enfermedades son los trastomos respiratorios, tales como
obstrucclén pulmonar cronica (COPD), bronquitis, hipemeactividad bronquial, asma,
tos y rinitis; trastornos urolégicos, tales como Incontinencla urinaria, polaquiuria, vejiga
neurdgena o Inestable, citoespasmo y cistitis crdnica; trastomos gastrointestinales,
tales como sindrome de colon intable, colltls espéstica, diverticulitis y ulceracién pép-
tica; y trastomos cardiovaaculares, tales como bradicardia sinusal inducida por el vago
(Chapter 7, Muscarinic Receptaor Agonists and Antagonists, en Goodman and Gilman's
The Pharmacological Besls of Therapeutics, 10th edition, McGraw Hill, New York,
2001).

Los compuestos de la invenclén pueden utillzarse solos o asoclados con otros fama-
cos consliderados generalmente eficaces en el tratamlento de estas enfermedades.
Por ejJemplo, pueden administrarse en combinacidn con agonistas B,, esteroides, far-
macos antialérgicos, inhibldores de la fosfodlesterasa IV y/o antagonistas de leucotrie-
no D4 (LTD4) para uso simultaneo, separado o secuencial en el tratamiento de una
enfermedad respiratoria.

Los nuevos derivados de quinuclidina-amkia de la Invencién tienen la estructura qui-



10

15

20

25

¥

mica de férmula (I):

en la que

R; representa un &tomo de hidndgeno o un grupo alqullo inferlor lineal o ramificado,
opclonalmente sustituido;

R; representa un grupo de fébrmula i) o ii)

en las que
R, representa un grupo seleccionado de fenllo, 2-furilo, 3-furllo, 2-tienflo o 3-tienilo;

R, representa un grupo selecclonado de alquilo inferfor opclonalmente sustituldo, al-
quenilo inferior opcionalments sustituldo, alquinllo Inferor opcionaimente sustituldo,
cicloalquilo, cicloalqulimetilo, fenilo, bencilo, fenetllo, 2-furilo, 3-furllo, 2-tienilo o 3-
tienllo;

¥ Rs representa un &tomo de hidrégeno o un grupo hidroxi, metilo o -CHzOH;

estando los anllios bencénicos en la férmula ii) y los grupos ciclicos representados por
Rs y R, opcionalmente sustituidos, cada uno de ellos de forma independiente, con uno,
dos o tres sustituyentes seleccionados de haldgeno, alqullo inferior lineal o ramificado
opclonalmente sustituido, hidroxi, alcox! inferior lineal o ramificado, opclonalmente sus-
tituldo, nitro, clano, -COsR’ 0 -NR'R", en los que R’ y R’ representa cada uno Indepen-
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clonalmente sustituido o R' y R" junto con el &tomo al que astan unidos forman un gru-
po ciclico;

Q representa un enlace sencillo o un grupo -CH;-, -CHz-CH;-, -O-, -O-CH;-, -S-, -S-
CHz- 0 -CH=CH-;

pes 1 62y el grupo amida esth en las posiciones 2, 3 6 4 del anillo azabiciclico;

o0 sus sales farmacéuticamente aceptables, incluyendo las sales de amonio cuatemario

y la totalldad de esterecisdémeros individuales y mezclas de los mismos;

con la condicléon de que cuando p es 2, el resto amida estd en la posicién 3 del anillo

de quinuclidina, R, as hidrégeno y R, ¥ R son ambos fanllo no sustituido, entonces

- cuando el citado compuesto no es una sal farmacéuticamente aceptable o s una
sal HCI, entonces Rs na puede ser hidrdgeno o hidroxilo; y

- cuando el citado compuesto es una sal de amonlo cuatemnario que tiena un grupo
metilo unido al 4&tomo de nitrégano del anillo de quinuclidina, entonces Ry no puede
ser hidroxl.

Los compuestos de la Invencién incluyen sales de amonlo cuatemario de férmula (H)

|
X N R,
Re——(CHy)y—A— (CHy), —N,’-(CH,,§ T

(m
an la que R,, Rz y p 5on como sa han definido antes:
m es un ndmero entero de 0 a 8;
n es un niimero entero de 0 a 4:

A representa un grupo seleccionado de -CHz-, -CH=CR'-, -CR=CH-, -CR'R"-, -C(0)-,
-0-, -§-, -5(0}), -5(0)>- y-NR'-, on log que R’ y R” son como se han definido antes.
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Rs representa un &tomo de hidrégeno, o un grupo seleccionado de alquilo inferor Ii-
neal o ramificado, opcionalmente sustituido, hidroxl, alcoxl inferior lineal o ramificado,
opcionalmente sustituido, ciano, nitro, -CH=CR'R", -C(O)OR', -OC(O)R’, -SC(O)R',
-C{OINR'R", -NR'C(O)YOR", -NR'C(O)NR", cicloalquilo, fenilo, naftalenilo, 5,6,7,8-
tetrahldronaftalenilo, benzo[1,3]dloxolllo, heteroarilo o heterociclilo; slendo R' y R co-
mo se han deflnkio antes; y en los que los grupos clclicos reprasentados por Ry estan
opcionalmente sustituidos con uno, dos o tres sustituyentes seleccionados de haldge-
no, hidroxl, alqullo Inferior lineal o ramificado, opclonalmente sustituldo, fenilo, -OR’,
-SR, -NR'R", -NHCOR', -CONR'R", -CN, -NO; y -COOR’; slendo R’ y R" como se han
definido antes;

X representa un anién farmacéuticamente aceptable de un &cido mono o polivalente;
y la totalidad de esterecisémeros individuales y mezclas de los mismos;

con la condicién de que cuando p es 2, el resto amida esta en la posicion 3 del anlllo
de quinuciidina, R, es hidndgeno, Rs ¥ R; son ambos fenilo no sustituido y Ry s hidro-
xl, entonces, en los compuestos de férmula (ll), la secuencia Rg{CH2)-A<{CHa)n- NO
puede ser un grupo metilo.

Otros objetivos de la presente Invencldn son proporclonar procedimientos para prepa-
rar dichos compuestos; composiclones farmacéuticas que comprenden una cantidad
eficaz de dichos compuestos; el uso de los compuestos en la fabricaclén de medica-
mentos para el tratamiento de enfermedades susceptibles de mejorar por antagonismo
de los receptores muscarinicos M3; y métodos de tratamiento de enfermedades sus-
ceptibles de mejorar por antagonismo de los receptores muscarinicos M3, compren-
diendo dichos métodos administrar los compuestos de la invencion a un sujeto que
necesite dicho tratamiento.

Clertos derlvados de quinuclidina-amida, que se encuentran fuera del aicance de la
presente invencién, han sido descritos en los documentos JP 08328469 y WO
9316048.

Como se utiliza en la presenta memoria, un grupo o resto alquilo, puede ser lineal o
ramificado, y es tiplcamente un grupo o resto aiquilo Inferior. Un grupo ¢ resto alqullo
inferlor contiene de 1 a 8, preferiblemente de 1 a 6 y méas preferiblemente de 1 a 4,
atomos de carbono. En particular, resulta preferido el que el citado grupo o resto alqui-
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lo este representado por un grupo o resto metllo, etlio, propllo, incluyendo I-proplio, o
butllo, Incluyendo n-butilo, sec-butlio y terc-butilo.

Como se utiliza en la presente memoria, un grupo o resto alquenlio puede ser lineal o
ramificado, y es tipicamente un grupo o resto alquenllo Inferlor. Un grupo o resto al-
quenllo Inferlor contiene de 2 a 8, preferiblemente de 2 a 6 y més preferiblemente de 2
a 4 &tomos de carbono. En pariicular se preflere que el citado grupo o resto alquenilo
estd representado por un grupo o resto vinllo, alllc 6 1-propentlo.

Como se utiliza en la presente memoria, un grupo o resto alquinllo puede ser lineal o
ramificado y es tipicamente un grupo o resto alquinlio Inferior. Un grupo o resto alquini-
lo Inferlor contiene de 2 a 8, preferiblements de 2 a 6, y méas preferiblemente de 2 a 4
étomos de carbono. En particular resulta preferido el que el citado grupo o resto alqui-
nilo esté representado por un grupo o resto 3-butinlio o 1-propinlio.

Los grupos alquilo, alquenilo o alquinlio inferiores opcionalmente sustituidos aqul men-
cionados incluyen grupos alquilo, alquenlio o alquinlio lineales o ramificados como se
han definido antes, que pueden estar sustituldos o no sustitukdos en cualquler posicién
con uno o mas sustituyentes, por ejemplo con 1, 2 6 3 sustituyentes. Cuando estén
presentes dos 0 mas sustituyentes, cada uno puede ser igual o diferente. El o los sus-
tituyentes son tipicamente &tomos de haldgeno, preferiblements atomos de filior y
grupos hidrox o alcoxi.

Los grupos alcoxl aqul mencionados son grupos alcoxl tipicamente Inferiores, es decir
grupos que contlenen de 1 a 8, preferiblemente de 1 a 6 y méas preferiblements de 1 a
4, Atomos de carbono, siendo la cadena hidrocarbonada lineal o ramificada y estando
opclonalmente sustituida en cualquler posicién con uno o méas sustituyentes, por ejem-
plo con 1, 2 6 3 sustituyaentes. Cuando estan presentes dos o més sustituyentas, astos
sustiiuyentes pueden ser iguales o diferentes. El o los sustituyentas son tipicamente
atomos de halégeno, més preferiblemente &tomos de fiGor, y grupos hidroxl. Los gru-
pos alcoxl opclonaimente sustituldos preferidos Incluyen metoxi, etoxi, n-propoxl, F
propoxl, n-butoxi, sec-butox|, t-butoxl, trifluorometoxi y difluorometoxi, hidroximetoxi,
hidroxietoxi o 2-hidroxipropoxi.

Los grupos clclicos aqul mencionados incluyen grupos carbociclicos y hetarociclicos.
Los grupos ciclicos pueden contener uno o mas anlllos. Los grupos carbocliclicos pue-
den ser aromiticos o aliclclicos, por ajemplo grupos clcloalqullo. Los grupos haterocl-

a{
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clicas tamblén incluyen los grupos hetaroarilo.

Los grupos cicloalquilo y los grupos aliciclicos aqul menclonados, a menos que se
especifique otra cosa contlenen tipicaments de 3 a 7 &tomos de carbono. Los grupos
cicloalquilo y los anillos aliciclicos de 3 a 7 4&tomos de carbono Incluyen ciclopropilo,
ciclobutllo, clcipentilo, ciclohexlio y cicloheptilo.

Como se utiliza en la presente memoria un grupo aromético contiene tipicamente de 5
a 14, prefariblemente de 5 a 10, Atomos de carbono. Ejemplos de grupos aromaticos
incluyen fenllo y naftalenllo.

Un grupo heterociclico o hetercaromiitico aqul mencionado es generaiments un grupo
de 5 a 10 mlembros, tal como un grupo de 5, 6 &6 7 mlembros, que contiene uno o més
heteroAtomos seleccionados de N, S y O. Tipicamente, estin presentes 1, 2, 3 6 4
heterodtomos, preferiblemente 1 6 2 heteroatomas. Un grupo heterociclica o heteros-
romético puede ser un solo anillo o dos o mas anillos condensados en los que al me-
nos un anllio contlene un heterodtomo. EJemplos de grupos heterociclicos incluyen
plperidilo, pirrolidilo, piperaziniio, morfolinilo, tiomorfolinlio, pirolilo, imidazollio, Imida-
zolidinilo, pirazolinflo, Indolinllo, isoindolinilo, piridllo, plrazinllo, pirdmidinilo, pirida-
zinllo, indolizinllo, Isoindolilo, Indollio, indazollio, purinllo, quinolizinilo, Isoquinollic, qui-
nolilo, ftalazinilo, naftiridinlio, quinoxalinlio, quinazolinllo, cinclinllo, pteridinilo, quinuci-
dinilo, triazolilo, pirazolllo, tetrazolilo, tlenilo y dioxolilo. Ejemplos de grupos heteroaro-
méticos Iincluyen pirdilo, tienilo, furflo, pimolilo, imidazolilo, benzotiazolilo, piridinilo,
pirazollio, pirazinllo, pirimidinilo, piridaziniio, indolllo, indazolilo, purinilo, quinolilo, Iso-
quinolilo, ftalazinilo, naftiridinllo, quinoxalinilo, quinazolinlio, cinolinilo, triazolllo y pirazo-
lito.

Como se utiliza en la presente memoria un &tomo de halégeno Incluye un atomo de
fiGor, cloro, bromo o yodo, generalmente un &tomo de fldor, cloro o bromo.

Como se utiliza en la presente memora, una sal farmacéuticamente aceptable es una
sal con un acldo o base farmacéuticamente aceptable. Entre los 4cldos farmacéutica-
ments aceptables se incluyen tanto acidos inorgédnicos, por ejemplo &cldo clorhidrico,
sulfirico, fosférico, difosférico, bromhidrico y nitrico, como acldos orgénicas, por ejem-
plo, acido citrico, fumaérico, férmico, malelco, mélico, ascérbico, succinico, tartarico,
benzolco, acético, metanosulfénico, etanosulfénico, bencenosulfénico o p-
toluenosulfénico. Entre las bases farmacéuticamente aceptables se incluyen hidréxi-
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dos de metales alcallnos {por ejemplo, sodio o potasio) e hidrdxidos de metales alcali-
notérreos (por ejemplo, calcio 0 magnesio) y bases orgénicas, por ejemplo, alqullami-
nas, aralquilaminas y aminas heterociclicas. Las sales preferidas de los compuestos
de formula () son aquellas formadas entre el &tomo de nitrégeno del anlllo azabiclclico
y un 4cldo organico o Inorgénico.

Otras sales preferidas segin la Invencién son compuestos de amonio cuaternario de
férmula (1), en la cual un equivalente de un anién (X') con la carga positiva del dtomo
de N. X puede ser un anlén de diversos &cidos minerales, tales como por ejemplo,
cloruro, bromuro, yoduro, sulfato, nitrato, fosfato, 0 un anlén de un acldo orgénico, tal
como por ejemplo, acetato, formiato, maleato, fumarato, citrato, oxalato, succinato,
tartrato, malato, mandelato, trifluoroacetato, metancsulfonato y p-toluenosulfonato. X
es preferiblamente un anién seleccionade de cloruro, bromuro, yoduro, sulfato, niirato,
acetato, maleato, oxalato, succinato o trifluoroacetato. Mas preferiblemeanta X es cloru-
ro, bromuro, trifluocroacetato o metanosulfonato.

Los compuestos preferidos de férmula (l) o (ll) son aquellos en los que R, s hikindge-
no, metilo o etllo, mas preferiblements hidrégeno.

En algunas realizaciones preferidas de la invenclén, R, es un grupo de férmula i), en la
que Rs e8s un grupo, que esta opclonaimente sustituido con uno 0 mas &tomo(s) de
halégeno, selecclonado de fenllo, 2-tienilo, 3-tienllo o 2-furilo. Mas preferiblemente, R;
es un grupo de formula i), en la que R; representa un grupo fenllo, 2-tienflo o 2-furilo
que asti opcionalmente sustituido con uno o mas atomo(s) de halégeno. Mas preferl-
blemente, R, es fenilo o 2-tisnilo.

Otros compuestos preferidos que tienan un grupo de fdrmula I) son aquelios en los que
R, representa un grupo lineal selecclonado de etilo, n-butilo, vinlio, alllo, 1-propenilo y
1-propinlio, o un grupo que esti opcionalmente sustituldo con uno o méas atoma(s) de
halégeno, grupo(s) metlio o metoxi, seleccionado de ciclopentilo, ciclohexilo, fenilo,
bencllo, fenetilo, 2-tienllo y 3-furlfo. Mas preferiblemente, los compuestos con un grupo
de férmula (I) son aquellos en los qua R, representa un grupo lineal seleccionado de
etilo, n-butllo, vinllo, alllo y 1-propinilo, 0 un grupo que estd opclionalmente sustituido
con uno o mas atomo(s) de haldégeno, grupo(s) metlo o metoxi, seleccionado de ciclo-
pentlio, fenllo, benclio, fenetllo y 2-tienllo. Mas preferiblements, R, s etilo, n-butillo,
vinilo, alllo, clclopentilo, fenilo, bencilo o 2-tienilo.
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En otras realizaclones preferidas de la invencién Rz @s un grupo de férmula i), en la
que Q representa un enlace sencillo o un dtomo de oxigeno.

En las reallzaciones méas preferides de la Invencién Rs en los grupos i) o i) es un ato-
mo de hidrégeno o un grupo hidroxl.

Preferiblements, en los compuestos de férmula (I) o (I} p es 2 y el grupo amida esta
en la posicién 3 ¢ 4 del anlllo azabiciclico, més preferiblemente en la posicién 3.

Los compuestos particularmente preferidos de férmula (1) son aquelios en los que m
83 un nimero entero de 0 a 6 y n 8 un nimero entero de 0 a 4; mas preferiblements
mes de 0 a 5ynde 0 a2; Arepresenta un grupo seleccionado de —CH,-, -CH=CH-,
-0-, C(0)-, -NR'- y -5-; mas preferiblemente A es —CHz-, -CH=CH-, =O-; y Ry 8& un
dtomo de hidrdgeno, un grupo clano, un grupo nkiro, un grupo -C(OJOR', un grupo
OC{O)R’, un grupo -SC(O)R', un grupo —CH=CHj;, un grupo —-CH=CR'R", un grupo
-C{O)NR'R", un grupo alquilo de C-C, lineal o ramificado, que esth opclonalmente
sustituldo con uno o mas dtomo(s) de haldégeno, un grupo alcoxi de C,-C, lineal, que
esth opclonaiments sustituido con uno o més atomo{s) de halégeno o grupo(s) hidroxi,
0 un grupo clclico, que esth opcionalmente sustituido con uno o méas sustituyentas
seleccionados de entre atomos de haldgeno, grupos de fdrmula —C{O)NR'R” o metilo,
hidroxi, grupos nitro o fenilo, siendo el grupo cldico seleccionado de ciclohexlio, fenllo,
5,6,7,8-tetrahidronaftalenllo, 2-tienilo, 1-pimolidiniio, 1-pimolilo, benzof1,3]dioxolilo, 2-
benzotiazolilo, naftalenilo y dioxolllo. Més preferiblements, los compuestos de formula
{Il) son equellos en los que m as un nGmero entero de 0 a 5 y n 88 un nimero entero
de O a 2; A represanta un grupe seleccionado de -CHz-, -CH=CH-, —O-, -C(D}-, -NR'-,
y -S-; ¥ Rs 08 un 4tomo de hidrégano, un grupo clano, un grupo -C{O)OR’, un grupo -
OC(O)R', un grupo -SC(O)R', un grupo -CH=CH,, un grupo -C(O)NR'R", un grupo
alquilo de C4-C, lineal o ramificado, un trifluorometilo o un grupo ciclico selacclonado
de clclohexilo, 5,6,7,8-tetrahidronaftalenilo, 2-ienllo, 1-pimolilo, benzo[1,3]dioxalilo, 2-
benzotlazolilo, naftalenllo, dioxolllo y fenllo, que esta opclonalments sustituldo con uno
0 mas sustituyentes selecclonados de entre &tomos de halégeno, grupos de formula —
C(ONR'R", metilo, hidroxi y fenilo. Més preferiblemente R, se selacclona de hidrdge-
no, alqullo de C;-C, lineal, -CH=CH,, ciclohexilo, fenilo, ol cual no estd sustituldo o
esta sustituido por uno o mis sustituyentes seleccionados de entre grupos metlio y
grupos hidroxl, 5,6,7,8-tetrahidronaftalenilo y 2-tlenilo.

Mas preferidos son los compuestos de férmula (l) en los que la secusncla R, - (CH;),
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- A - (CHz)n— 86 elige de metilo, 3-fenoxipropilo, 3-(3-hidroxifenoxi)propilo, alilo, heptl-
lo, 3-fenilproplio, 3-fenilalllo, 2-fenoxistilo, 2-benclloxietlio, ciclohexiimetilo, 3-(5,6,7,8-
tetrahidronaftalen-2-lloxi)proplio o 5-(2,6-dimetilfenoxi)pentiio, 3-tien-2-llpropilc o 3-
clclohexlipropilo y X es bromuro o trifluoroacetato.

Los compuestos de la presents Invencién representados por la férmula (1) o (Il) descri-
tas anteriorments pueden tener uno 0 mas atomos asimétricos, por ejemplo el carbono
en la posicién 3 del anillo de quinuclidina; el carbono sustituldo con Ra, Ry Y Rs en los
compuestos en los que R; es un grupo de fdrmula I); o el carbono que esta unido al
grupo carbonilo en los compuestos en los que R; es un grupo de férmula Il). Cada uno
de estos dtomos asimétricos puede tener configuracién R o S. Cada uno de los isdbme-
ros y sus mezclas estdn dentro del alcance de la invencion.

Los compuestos Individuales particulares de formula () incluyen:

N-{1-Azabiclclo[2.2.2]oct-3-1)}-2-hidrox}-2,2-dltien-2-ilacetamida,
N-[(3R)-1-Azabicicio]2.2.2]oct-3-il}-2-hidroxl-2,2-dltlen-2-ilacetamida,
N-[(3S)-1-Azabiciclo[2.2.2]oct-3-il]-2-hidrox}-2 ,2-dItien-2-Bacetamida,
N-[(3R)-1-Azabiciciof2.2.2]Joct-3-il}-2,2-ditlen-2-llacetamida,
N-[(3R)-1-Azabiciclof2.2.2]oct-3-il}-2-ciclopentil-2-hidroxi-2-tlen -2-llacetamida,
N-[(3R)-1-Azabiclclo[2.2.2]oct-3-}-2-hidroxi-2-tien-2-llpent-4 -enamida,
{2*}-N-[(3R)-1-Azabiclclo[2.2.2]oct-3-il]-2-hidrox}-2-tlen-2-Ibutanamida  (diastereolsd-
mero 1),

(2*)-N-[(3R)-1-Azablciclo[2.2.2]oct-3-}-2-hidroxi-2-tlen-2-fbutanamida  (dlasterecisé-
mero 2),

{2*)}-N-[(3R)-1-Azabiciclo[2.2.2]oct-3HI}-2-hidroxl-2-tien-2-ilbut-3-enamida  (diastereol-
sémero 1),

(2*)-N-{(3R)-1-Azablciclo[2.2.2]oct-3-I)-2-hkiroxi-2-tien-2-ilbut-3-enamida  (diastereol-
sdmero 2),

N-[(3R)-1-Azmabicicio[2.2 2]oct-3-1}-2,3-difenlipropanamida,
N-[(3R)-1-Azabiclcio[2.2.2]oct-3-il}- 2-ciclopentil-2- hidroxi-2-fenllacetamida,
N-[(3R)-1-Azabicicio[2.2.2]oct-3-il}-2-fenlihexanamida,
N-(1-Azablclclo[2.2.2]oct-3-il}-9H-xanten-9-carboxamida,
N-[(3R)-1-Azabiclclo[2.2.2]oct-3-1l-9H-xanten-9-carboxamida,
N-[(3S)-1-Azablciclo[2.2.2] oct-3-I]-9H-xanten-8-carboxamida,
N-(1-Azabiciclo[2.2.2]oct-3-11)-9-hldrox-8H-fluoren-9-carboxamida,

N-1-Azabiciclo[2.2 2]oct-3-I-N-metll-9H-xanten-9-carboxamida,
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N-1-Azablclciof2.2.2]oct-3-i-N-etil-9H-xanten-9-carboxamida,
N-1-Azabiclclo[2.2.2]oct-4-il-2-cIclopentll-2-hidroxi-2-tlen-2-lacetamida,
N-[(3R)-1-Azabliciclo[2.2.2]oct-3-iI}-2-hidroxi-2-fenll-2-tien-2-lacetamida,
N-[(3R)-1-Azabiciclo[2.2.2]oct-3-i-2-(5-bromotien-2-il)-2-{4-fluoro-3-metiifenil}-2-
hidroxlacetamida,
N-{(3R)-1-Azabicicio[2.2.2]oct-3-il]-2-fur-2-8-2-hidroxipent-3-Inamida,
N-[(3R)-1-Azabicicio[2.2.2]oct-3-il}-2-fur-2-1-2-hidroxi-4-{4-metoxifenil)butanamida,
N-[(3R)-1-Azabiciclo[2.2.2]oct-3-1l]-2-fur-3-1-2-hidroxi-2-tlen-2-llacetamida,
N-[(3R)-1-Azabiciclo[2.2.2]oct-3-I}-2-clciohexil-2-hidroxi-2-ten-3-ilacetamida y
N-[(3R)-1-Azabiciclo[2.2.2]oct-3H1]-9-hidroxi-9H-fluoren-9-carboxamida
N-{(3R)-1-Azabiciclo[2.2.2]oct-3-l}-N-metil-9H-xanten-9-carboxamida.
(2S)-N-4{(3R)-1-Azablciclo[2.2.2Joct-3-}-2-ciclopentil-2-hidrox}-2-tlen-2-lacetamida.

((*) Configuracién no asignada; puede producirse blen el isdbmero (2R) o el Isbmero
(28) de loa compuestos antaeriores).

Los compuestos individuales particulares de férmula (lI) Incluyen:

Bromuro de 3-(2-hidroxi-2,2-ditien-2-llacetilamino)-1-metil-1-azonlabicliclo[2.2.2]octano,
Bromuro de 3-(2-hkiroxi-2,2-ditlen-2-llacetilamino)-1-(3-fanoxipropil)-1-azonlabiciclo-
[2.2.2]octano,

Trifluoroacetato de (3R)-3-(2-hkirox|-2,2-ditien-2-llacetilamino)-1-metil-1-azonlabliciclo-
[2.2.2]octano,

Trifluoroacetato de (3R)-1-alil-3-(2-hidroxi-2,2-ditlen-2-llacetiiamino)-1-azonlabiciclo-
[2.2.2]octano,

Trifluoroacetato de (3R)-1-heptil-3-{2-hidroxi-2,2-ditien-2-llacetilamino)-1-azonlabiciclo-
[2.2.2]octano,

Bromuro de (3R)-3-(2-hidrox|-2,2-ditien-2-llacetilamino)-1-(3-fenilpropil}-1-
azoniabiciclo[2.2.2]octano,

Trifluoroacetato de (3R)-3«(2-hidroxi-2,2-ditien-2-ilacetilamino)-1-((E)-3-fenilalil}-1-
azoniabicicio[2.2.2]Joctano,

Bromuro de (3R)-3+{2-hidroxl-2,2-dltlen-2-lacetilamino)-1-(2-fenoxietil}-1-azoniabiciclo-
[2.2.2]Joctano,

Bromuro de (3R)-3-(2-hidroxi-2,2-ditien-2-llacetilamino)-1-(3-fenoxipropil)-1-
aronlablciciof2.2.2]octano,

Trifluoroacetato de (3R)-3-(2-hidroxl-2,2-ditien-2-llacetilamino)-1-[3-(3-hidroxifenoxl)-
propil]-1-azonlablclcio[2.2 2]octano,
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Trifluorcacetato de (3R)-1-(2-benciloxietll)-3-(2-hidroxi-2,2 -ditien-2-llacetllamino)-1-
azoniabiciclo[2.2.2]octano,

Bromuro de (3R)-3-(2-hidroxi-2,2-ditien-2-lacetilamino}-1-(3-tien-2-ilpropil)-1-
azoniablcicio[2.2.2]octano,

Bromuro de (35)-3-(2-hidrox|-2,2-ditien-2-llacetilamino)-1-(3-fenoxipropif}-1-
azonlabiclcio[2.2.2]octano,

Bromuro de (3IR)-3-{22-ditien-2-lacetiamino)-1-(3-fenoxiproplil)-1-azoniablciclo-
[2.2.2]octano,

Bromuro de 1-metil-3-[(9H-xanten-8-llcarbonil)amino]-1-azoniabiclclo[2.2.2]octano,
Bromuro ds 1-(3-fenoxipropil}-3 {(9H-xanten-B-licarbonil}amino]-1-azoniabiciclo-
[2.2.2]octano,

Bromuro de (3R)-1-(3-fenoxipropll)-3-[(9H-xanten-8-icarbonil}amino]-1-azoniablcido-
[2.2.2]octano,

Trifluoroacetato de  (3S)-1-alll-3{(9H-xanten-S-lcarbonll)amina]-1-azonlablcicio-
[2.2.2Joctano,

Trifluoroacetato de  (3S)-1-heptil-3-{(8H-xanten-8-ilcarbonil)amino]-1-azoniabiciclo-
[2.2.2]octano,

Trifluoroacetato de (3S)-1-cicioheximetil-3-{(9H-xanten-8-lcarbonil)amino]-1-
azoniabiciclo[2.2.2Joctano,

Trifluoroacetato de (3S)-1-{3-ciclohexilpropil}-3-{ (9H-xanten-8-licarbonil}amino}-1-
azoniabiciclo[2.2.2]octano,

Bromuro de (3S)-1-(3-fenoxipropll)}-3-{(8H-xanten-8-icarboniljaminoc]-1-azoniabiciclo-
[2.2.2Joctano,

Trifluoroacetato de (3S)-1-[3<5,6,7,8-tetrahldronaftalen-2-iloxi)propll}-3{(8H-xanten-9-
ilcarbonil}amino]-1-azonlabiciclo[2.2.2]octano,

Trifluoroacetato de  (3S)-1{5-(2,6-dimetilfenoxi)pentl]-3-[(SH-xanten-S-llcarbonil )-
amino]-1-azoniabiciclo[2.2. 2]octano,

Bromuro de 3-{|(8-hidrox|-9H-fluoran-9-il)carboniljamino}-1-metil-1-azoniabiciclo[2.2.2}-
octano,

Bromuro de 3{[(8-hidrox}-9H -fluoren-8-il)carboniljamino}-1-{3-fenoxipropli)-1-
azcniablciclo[2.2 2]octano,

Trifluoroacetate de  (3R)-1-[3-(2-carbamoilfenoxi)propil]-3<{[(S-hid roxl-9H-fluoren-9-
l)carbonlllamina}-1-azonlablckelo[2.2.2]octano,

Trifluorcacetatoc de  (3R)-1-[4-(4-fluorofenil}-4-oxobutil]-3-{[(8-hidroxi-SH-flucren-9-
iljcarbonlljJamino}-1-azoniabiciclo[2.2.2]octano,

Trifluoroacetato de (3R)-3-{I(8-hidroxl-8H-fluoren-8-l)carbonll}a mino}-1-(4-oxo-4-tien-2-
ilbutil}-1-azonlabiciclo[2.2.2]octano,
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Trifluoroacetatc de (3R)-3-{[(9-hidroxi-8H-fluoren-8-il)carbonilla mina}-1-{3-{matitfenil-
amino)propil}-1-azonlabiciclo[2.2.2]octano,

Trifluoroacetato de (3R)-3-{[(8-hidroxi-8H-fluoren-9-il)carbonll}lamino}-1-(3-fenlisulfanil-
propll}-1-azonlabicicio[2.2.2Joctano,

Trifluoroacetatc de 3{metil{8H-xanten-9-lcarbonll)amino}-1-(3-pyrrol-1-ilpropil})-1-
azoniabiciclo[2.2.2]Joctano,

Trifluoroacetato  de1-[3-{(Bifenil-4-iloxi)proplil}-3{eti-{8H-xanten-8-licarboniljaminoc]-1-
azoniabiciclo[2.2.2]octano

Trifluoroacetato de (3R)-1-[3«{benzo[1,3]dioxol-5-lloxi)propli}-3<{2-hidroxi-2-fenll-2-tlen-
2-llacstllamino}-1-azoniabiclclo[2.2.2]octano,

Trifluoroacetato de (3R)-1-{3-(benzotiazol-2-lloxi)propil}-3-(2-hidroxi-2-fenil-2-tien-2-
liacetilamino)-1-azonlabiciclo[2.2.2Joctano

Trfluorcacetato de  (3R)-3-(2-fur-2-i-2-hidraxipent-3-ynollamino)-1{3-(naftalen-1-
iloxi)propil]-1-azo nlablciclo[2.2.2]octana,

Trifluorcacetato de (3R}-3-{2-fur-2-il-2-hki roxi-4-(4-metoxifenil)butirilamino}-1-{6-(4-
fenlibutoxi)hexil}-1-azoniabiciclo[2.2.2joctanc,

Trifluoroacetato de (3R)-3-(2-ciclopentil-2-hidroxl-2-tlen-2lacetllamino)-1-{2-
hidroxietil)-1-azoniabiciclo[2.2.2]octano,

Trifluoroacetato de (3R)-3-(2-ciclopentil-2-hidrox|-2-tien-2-llacetiiamino)-1-{2-etoxletil)-
1-azonlabiclclof2.2.2]octano,

Trfluoroacetate de (3R)-3-{2-ciclopentil-2-hldroxi-2-tien-2-ilacetilamino)-1-{2-[2-(2-
hidroxietoxl)etoxljetil}-1-azonlablcicic[2.2.2]octano,

Trifluoroacetato de  (3R)-3-<{2-ciclopentl-2-hidroxi-2-tlen-2-llacetilamino)-1-(4,4,4-
trifluorobutil)}-1-azoniabiciclo[2.2.2Joctano,

Trifluoroacetato de (3R)-1-(4-acetoxibutll}-3-[2-(5-bromotien-2-il}-2-{4-fluoro-3-
maetitfenil)-2-hidroxiacetllaminoc]- 1-azoniabiciclo{2.2.2]octano,

Trifluoroacetato de (3R)-3-[2-(5-bromotien-2-il)-2-{4-fluoro-3-matilfenfl)-2-
hidroxiacetllamino}-1-{4-etoxicarbonilbutil)-1-azoniablciclo[2.2.2]octano,
Trifluomacetato de (3R)-1-(3-acetisulfanilpropll}-3-{2-{5-bromotian-2!)-2-{4-fluoro-3-
maetilfenil)-2-hidroxiacetlamino}-1-azonlabiciclo[2.2.2]octano,

Trifluoroacetato de (3R)-1-(3-cianopropil)-3-(2-hidroxl-2-fenil-2-fien-2-llacetllamino)-1-
azoniablciclo]2.2.2Joctano,

Trifluoroacetato de (3R)-1-{2-carbamolletll}-3-(2-hkiroxi-2-tien-2-lipent-4-encilamino)-1-
azoniablciclo[2.2 2]octano,

Trifluoroacetato de (3R)1-(2-[1,3)dioxolan-2-letll}-3-{2-hidroxi-2-tien-2-lipent-4 -
enoilamino)-1-azoniabiciclo[2.2.2]octano y

Trifluoroacetato de 4-(2-ciclopenti-2-hki roxi-2-ien-2-llacetiamino)-1-{4-metilpent-3-



10

15

20

25

30

35

- 14 -

enll)-1-azoniabiciclo[2.2.2]octano.

Formiato de (3R)-1-{3-(2-carbamolifenoxi)propli]-3-{{(9-hidroxi-8H-fluoren-9-)carbonil]-
amino}-1-azonlabiciclo-[2.2.2]octano

Formiato de (3R}-1-[4-(4-fluorofenil}-4-oxobutil}-3-{[(9-hidroxi-9H-fluoren-8-il)carbonli}-
amino}-1-azoniabiciclo-[2.2.2]octano

Cloruro de (3R)-3<{[(9-hidroxi-9H-fluoren-8-l)carbonill-amino}-1-[3{metiifenilamino)-
propil}-1-azonlabiciclo-[2.2.2]octano

Formiato de (3R)-3-{[(9-hidrox}-8H-fluoren-9-l)carbonil}-amino}-1-(3-fenlisulfanilpropil }-
1-azoniabiciciof2.2.2]-octano

Bromuro de (3R)-3{metll-{8H-xanten-9-licarbonil}jaming}-1-(3-pirrol-1ipropll)-1-
azonlabiciclo]2.2 2Joctano

Cloruro de (3R)-1-[3«{bifenil-4-iloxl)propil}-3-[metil-{9H-xanten-8-carbonil)amino}-1-
azonlabiciclo[2.2.2)octano

Cloruro de (3R)-3-(2-fur-2-i-2-hidroxipent-3-incilamino)-1-{3-(naftalen-1-liox)propli]-1-
azoniabiciclo[2.2.2]octano

Bromuro de (3R)-1-[3«(benzo[1,3)dloxol-5-loxl)propil]-3-(2-fur-2-il-2-hidroxipent-3-
inollamino)-1-azonlabiciclo[2.2. 2]octano

Cloruro de (3R)-1{3-(benzotiazol-2-ioxI)propli]-3-{2-fur-2-l-2-hidroxipent-3-inoilamino)-
1-azoniabiciclo[2.2.2]-octano

Bromuro de (3R)-3-{[(2S)-2-ciclopentil-2-hidrox|-2 -tien-2-lacetiljaminoc}-1-{2-hidroxistil)-
1-azonlabiciclof2.2.2]-octano

Formiato de (3R)-3-{[(25)-2-ciclopentll-2-hidrox}-2-tien-2-ilacefiljJamino}-1-{2-etoxiet}-1-
azoniabiciclo[2.2.2]-octano

Bromuro de  (3R)3{[(25)-2-ciclopentil-2-hidroxi-2-tlen-2-lacstillamino}-1-{(4,4 ,4-
trifluorobutil)}-1-azonlabiciclo-[2.2.2]octano

Bromuro de (3R)-1-(4-acetoxibutil}-3-[2-(5-bromatien-2-}-2-(4-fluoro-3-metiifanit)-2-
hidroxiacetilamino}-1-azonlabiciclof2.2. 2]octano

Bromuro de (3R)-34{2-(5-bromotien-2-I)-2<{4-fluoro-3-metiifenil)-2-hidroxiacetilaminc}-
1<{4-stoxicarbonlibutil}-1-azonlablciclo[2.2.2]octano

Formiato de (3R)-1-(3-acetilsulfanilpropll)-3-[2-(5-bromo-tien-2-l)-2{4-fluoro-3-
metiifenil}-2-hidroxiacetilamino}-1-azonlablclcio[2.2.2]octano

Bromuro de (3R)-1-(3-clanopropil}-3{2-fur-2-il-2-hidroxi-4-{4 -metoxifenil)butirilamino}-1-
azoniabiciclo[2.2.2]Joctano

Formiato de (3R)-1-(2-carbamolletil)-3-{2-fur-2-ll-2-hidroxi-4- {(4-metoxifenil}butirilamino]-
1-azonlabicicla-[2.2.2]octano

Bromuro de (3R)-1<(241,3]dloxolan-2-l-etll}-3-[2-fur-2--2-hidroxi-4-{4-metoxifenil)-
butirilamino}-1-azoniabiciclo[2.2.2]octano.
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De acuerdo con ofra reallzecién, la presente invenclén proporciona procedimientos
para preparar los nuevos derivados de quinuclidina-amida de férmulas (1) y (1).

Los compuestos de férmula (I) pueden prepararse a partir del comespondiente acido
carboxilico de férmula (lll) sigulendo dos métodos (a) y (b) diferentes, ilustrados en el
siguiente esquema.

R'|
|
NH
R, cl {v)
h¢ - R
Método (a) o l1
R
R, / ) N T
\OH NH \CH/ o
0
" \ R, C} @ () 0]
Método (b) ~N .
I -

Algunos de los compuestos de férmula (IV) estan comerciaimente disponibles, por
ejemplo 3-aminoquinuclidina (Aldrich, dihldrocioruro), (3R)-aminoquinuclidina (Aldrich,
Finorga, dihidrocloruro) y (3S)-aminoquinuclidina (Aldrch, dihidrocloruro).

La (3R)-N-metilquinuclidin-3-amina se ha preparado como &e ha descrito en la seccién
experimental.

Los compuestos de férmula (1), en los que R; s un grupo de férmula i) y Rs @5 un gru-
po hidrox| pueden prepararse también a partir de los compuestos de formula (V) por
reacclon con el correspondiente derivado organometalico.
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Los compuestos de férmula (V) pueden prepararse a partir de los acidos glioxllicos
comespondlentes siguiendo métodos equivalentes a los métodos (a) y (b) descritos en
el Esquema 1.

Clertos compuestos de fdrmula (V) son nuevos y estén deniro del alcance de la pre-
sente invencion. En particular:

N-1-azabiclclo[2.2. 2]oct-3-I-2-0x0-2 -tlen-2-llacetamida,
N-[(3R)-1-azabiciclo[2.2.2]oct-3-I[]-2-0x0-2-en-2-llacetamida y
N-[(3S)-1-azabiciclo[2.2.2]oct-3-I[}-2-0x0-2-tlen-2-llacetamiia.

Los derlvados de amonio cuatermnario de fdrmula (II) pueden prepararse, como se ilus-
tra en el sigulents esquema, por reaccion de los compuestos de fdrmula () con un
agente alqullants de férmula (V1) utilzando dos métodos posibles -(d) o (e)-, descritos
con detalle en la seccion experimental. El método (e) implica el uso de técnicas de
exiraccidn en fase sbllda que permiten la preparacién paralela de varios compuestos.

bl
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N YR ¢ Re(CHl—A— CHW
JCHY7 ©
m v
l Métodos (d), {e)
R1

X | R,
eun oY

(n

En la férmula (V1), W representa cualquier grupo eliminable adecuado, preferiblemente
un grupo X" como se ha definido antes para los compuestos de férmula {ll). Cuando W
es un grupo eliminable distinto de X, la sal de amonlo cuaternario de férmula (I) se
obtiene a partir del producto del método (d) o (e) por una reaccidén de Intercamblo de
acuerdo con métodos tipicos para sustituir el anlén W™ por el anién X deseado.

Los compuestos de férmula general {VI) que no estdn comerclaimente disponibles se
han preparado de acuerdo con métodos tipicos. Por ejemplo, los compuestos en los
que n =0 y A = -0-, -5-, NR’ se obtuvieron por reacclén del derlvado de alcohol, tiol o
amina correspondients, o su sal de sodio 0 potasio, con un agente alquilants de fdrmu-
1a general Y<{CHz),-W, en la que W es como se ha definikdo antes; més preferiblemen-
te W es un atomo de halégeno e Y un dtomo de halégeno o un éster sulfonato. En
otros ejemplos, los compuestos de formula general (V1), en los que n es al menos 1 se
sintetizaron a partir del derivado de alcohol correspondiente de féormula general (Vil)
por métodos conocldos en la técnica.

Re —(CH,),—A— (CH,),,~OH

(vin)

Los compuastos de férmulas () y (ll) pueden tener uno o mas carbonos asimétricos.
Todos los esterecisémeros posibles, cada uno de los Isbmeros y sus mezclas estén

b
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también incluidos en el alcance de la presente invencién. Los diasterecisdémeros de los
compuestos pueden separarse por métodoa convenclonales, por ejemplo por croma-
tografia o cristalizacién.

Las estructuras de los compuestos fueron confirmadas por '"H-RMN y EM. Los espec-
tros de RMN se obtuvieron utliizando un instrumento Varian 300 MHz o bien un ins-
trumento Bruker DPX-250. Los desplazamlentos quimicos se expresan en partes por
milién (5) del tetrametilsilano de referencia interna. La pureza de los compuestos se
determind por HPLC, utlizando cromatografia en fase Inversa con un instrumento Wa-
ters. Los iones moleculares se produjeron por espactrometria de masa con ionizacidn
y electropulverizacién empleando un Instrumento Hewlett Packard.

Método (a)

Preparacién de N{{3R)-1-azabiciclo[2.2.2]oct-3-I]-2-fenllhexanamida

(EJemplo 27)

Se prepard acldo 2-fenllhexanolco por alqullacion de acido fenllacético con 1-
clorobutano sigulendo un método tipico. A continuacién se afiadié cloruro de oxalllo
(0,88 mi, 0,0101 mol) a una solucién de 1,62 g de Acido 2-fenllhexanoico (0,0084 mol)
y dimetiiformamida (DMF, una gota) en 25 ml de CHCI, (exento de etanol) a 0°C. La
mazcla se agitd y se dejé calentar hasta la temperatura ambiente. Después de una
hora a esta temperatura, se evaporaron los disolvenies y el residuo se disolvié6 en
CHCls y se evapord de nuevo. Este procedimiento se repltié dos veces. El acelte obte-
nido se disolvié en CHCI; y la soluclon obtenida se enfrid a 0°C. Se afiadié una solu-
cién de (3R)-aminoquinuciidina (1,28 g, 0,0101 mol) en CHCIl,. La mezcla se agitd y se
dejé calentar hasta la temperatura amblente. Después de una hora a esta temperatura,
la mezcla de reaccidn se diluyd con CHCL y se favd con una solucién al 10% de car-
bonato de potasic acuoso, a continuacidn se lavé con agua, se secd sobra Na;SO, v
se evapord obteniéndose 3,57 g de un aceite que se purificé por cromatografia en co-
lumna (gel de sllice, CHCl;:MeOH:NH,OH 50:10:1 como eluyents). Se reunieron las
fracclones apropladas y se evaporaron obteniéndose 2,42 g de un sdlido que después
de tratamlento con éter Iisopropilico proporclond 1,59 g (63,1%) del producto del epi-
grafe en forma de una mezcla de diastereoisémeros.

p.f.: 136°C.

EM M+1]": 301

'H-RMN (DMSO-dg): {mezcla de dlastereclsdémeroa 50:50) & 0,84 (t, 3H), 1,10-1,60
(m, 8H), 1,70 (m, 1H), 1,80 (m, 1H), 2,25-2,50 (m, 1H), 2,50-2,80 (m, 4H), 2,94 & 3,05
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(m, 1H), 3,50 (m, 1H), 3,65 (m, 1H), 7,15-7,40 (m, 5H), 8,04 (m, 1H, NH).

Preparacién de N-[(3R)-1-azablclclo[2.2.Z]oct-3-1[]-N-metll-9H-xantan-9-
carboxamida (EJemplo 47)

Se afhadid cloruro de oxalilo (0,540 ml, 0,0062 mol) a una soluclén de acido 9H-xanten-
g-carboxlilico (1,16 g, 0,0051 mol) y dimetiiformamida (dos gotas) en 20 ml de CHCl,
{exento de etanol) a 0°C. La mezcla se permitid calentar a temperatura ambiente con
agitacién y se mantuvo 1 h a esta temperatura. Después de este tiempo, la mezcia de
reacclén se@ concentrd hasta sequedad a vaclo, y el residuo obtenido se disolvié en
CHCIy (15 ml) y se concentrd de nuevo. Este procedimilento se repitié dos veces. El
residuo obtenlido se disolvid en CHCl; y la soluclén se enfrié a 0°C. Se afladid una so-
lucién de 0,865 g (0,00862 mol) de (3R)-N-metil-quinuclidin-3-amina (intermedio 1-4) en
10 mi de CHCly. La mazcia se permitid calentar a temperatura amblente con agitacidn.
Después de 4 horas a esta temperatura, la mezcla de reaccién se tratd con KisCO,
(soluclén saturada) y la fase acuosa se extrajo con CHCIs. Las soluclones orgénicas se
combinaron y se lavaron con K;CO, (solucion saturada) y agua, se secaron sobre
Na,SO.,, se filtraron y se concentraron hasta sequedad. El residuo obtenido se purifico
por cromatografia en columna (gel de sllice, CHCl;: NH,OH 99:1 2 CHCly:
MeOH:NH,OH 98:2:1 como eluyente), proporcionando 8900 mg (50%) del producto del
eplgrafe.

EM M+1]*: 349

'H-RMN (400 MHz, 60°C, CDCly): 8 7,28 — 7,19 (m, 4H), 7,10 — 7,01 (m, 4H), 5,51 (s,
1H), 4,18 (multiplete ancho, 1H), 2,82 (s, 3H), 2,85-2,40 (m, 6H), 1,85-1,20 (m, 5H).

Preparacién de (3R)-N-metliquinuclidin-3-amina (Intermedio |-4)

Se disolvid 1 g (0,0079 mol) da (3R)-aminoquinucikiina en 20 ml de CH,Cl, y se afia-
dieron 1,22 ml (0,0087 mol) de trietilamina. La soluclén obtenida se enfrié a 0°C, se
aftadié CICOzEt (0,835 ml, 0,0087 mol) y la mezclia se agité 15 h a temperatura am-
biente. Después de este tiempo, se evaporaron los disolventes, el residuo obtenido se
disolvié en CHCI, y la solucidn se lavé con K;CO, (solucion saturada) y agua. La fase
organica e secd sobre Na;SO,, se filtrd y 56 concentrd hasta sequedad. El residuo
obtenldo se utllizd sin purificacion adicional como se describe a continuaclén.

El reskiuo obtenido se disolvid en 15 mi de THF, la solucién se enfrid a 0°C y se afia-
dleron 0,601g (0,016 mol) de LiAlH, en varias porciones. La mazcla de reacclén se
calent6 a reflujo durante 4 h. Después de este tiempo, se enfrid a 0°C y se descompu-
s0 el exceso de hidruro mediants ia adicién consecutiva, con agitacién, gota a gota y
cuidadosaments de 0,6 ml de H,O, 0,86 ml de NaOH (solucién al 10%) y 1,8 ml de
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H;0. Cuando finalizd la descomposiclon, la mezcla de reaccion se filtrd y el sedimento
se lavé con THF and CHCl,, las soluciones orgdnicas se combinaron y se concentra-
ron hasta sequedad, obteniéndose 830 mg (75%) del producto del epligrafe, estructura
confirada por 'H-RMN y >C-RMN .

13C-RMN (CDCl,): 8 57,0 (CH), 56,5 (CH2), 47,5 (CH2), 46,9 (CH2), 34,3 (CH3), 26,1
(CH2), 24,6 (CH), 19,9 (CH2).

Los siguientes ejemplos de férmula (1) se prepararon por el método {(a) a partir del aci-
do carboxflico apropiado:

N-[(3R)-1-azablciclo[2.2.2]oct-3-1[]-2,3-dfenlipropanamida (EJemplo 25)

a partir del écido 2,3-dlfenilpropiénico
N-{1-azabliciclo[2.2.2] oct-3I1)-8H -xantsn-8-carboxamida {(Ejemplo 28)
N-[(3R)-1-azabliclclo[2.2.2]oct-3-1]-9H-xanten-9-carboxamida (Ejemplo 31)
N-[(38)-1-azablciclof2.2.2]oct-3-1(]-8H-xanten-9-carboxamida (EjJemplo 33)

y los tres anteriores a partir del acldo 9H-xanten-8-carboxilico.

Método {b)

Preparacién de N-{(3R)-1-azabiciclo[2.2.2]oct-3-1[]-2,2-dItlen-2-llacetamida (Ejem-
plo 17)

Se produjo el acldo 2,2-ditlen-2-lacético por hidrélisis de éster metllico del acldo 2,2-
ditien-24lacético, preparado previamente como ha sido descrito por F. Leonard and |.
Ehranthal, J. Am. Chem. Soc, (1951), Vol 73, pag 2218. Se disolvieron 1,2 g (0,0054
mol) de acido 2,2-ditlen-2-lacético en 25 ml de THF. A esta disolucibn se afadleron
0,96 g (0,00594 mol) de 1,1'-carbonildiimidazol y la mezcla se llavd a refiujo durante
una hora. La reaccién se controld por TLC sigulendo la formacién de Ia imidazolida.
Cuando se completé la reaccidn se afadleron 0,75 g (0,00594 mal) de (3R)-
aminoquinuclidina. La mezcla de reaccién se llevd a reflujo durante 16 h, se enfrid, se
diluyé con éter y se lavb con agua. La capa orgénica se extrajo con HCI 2N, la solucidn
éckia se alcalinizd con K;CO, y se axtrajo con CHCl,. La fase organica se secé sobre
Na,SO; y el discivente se evapord hasta obtener 0,60 g de un acelte que se purificd
por cromatografia en columna (gel de sllice, CHCly:MeOH:NH,OH 80:10:1 como elu-
yente). Las fracclones apropiadas se reunieron y evaporaron obtenléndose 0,31 g del
producto del epigrafe (17,3%).

p.f.: 165°C

EM M+1]"; 333

'H-RMN (CDCls) : 8 1,43 (m, 2H), 1,63 (m, 2H), 1,92 (m, 1H), 2.4 (m, 1H), 2,65-2,85
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(m, 4H), 3,31 (m, 1H), 3,97 (m, 1H), 5,37 (s, 1H), 5,98 (d, 1H, NH), 7,0 (m, 4H), 7,28
(m, 2H).

Preparacién de N-[{3R)-1-azablcl clo[2.2.2]oct-3-[}-9-hidroxi-8H-fluoren-9-
carboxamida (EJemplo 44)

Se disolvieron 5 g (0,022 mol) de acldo 9-hidroxi-8H-fluoren-8-carboxllico en 50 ml de
DMF y se afladieron 4,2 g (0,026 mol) de 1,1'-carbonildimidazol. La mezcla se
aglté durante 1 hora a temperatura amblente. Después de este tiempo, se afiadieron
3,26 g (0,028 mol) de (3R)-aminoquinuclidina y 0,324 g (0,0027 mol) de DMAP (4-
(dimetilamino)piridina). La mezcla de reaccidn se agitd a temperatura ambiente duran-
te 14 horas, después se concentré a vacio para ellminar la DMF y el residuo obtenido
se disolvid en AcOEt. La solucidn orgdnica se lavd con NaHCO, (solucion saturada) y
agua. La fase orgéanica se separd, se secd sobre Na;SO, y se evapord el disolvente. El
producto obtenido se purificd por cromatografia en columna (gel de silice, CHCI,:
NH,OH 100:1 - CHCl;: MeOH:NH,OH 80:20:1 como eluyente). Se combinaron las
fracciones apropiadas y se evaporaron, proporcionando 304 mg del producto del epi-
grafe (4%).

EM [M+1]*: 335

TH-RMN (CDCla): 8 7,67 — 7,62 (m, 2H), 7.42 — 7,36 (m, 4H), 7,32 — 7,25 (m, 2H), 6,08
- 5,93 (m, NH, 1H), 3,74 (m, 1H), 3,00 — 2,87 (m, 1H), 2,52 - 2,27 (m, 4H), 2,02 - 1,92
(m, 1H), 1,80 — 1,76 (m, 1H), 1,51 — 1,44 (m, 2H), 1,26 — 1,17 {m, 2H).

Preparacién de (28)-N-{(3R)-1-azablciclof2.2.2]oct-3-I]-2-ciclopentll-2-hidroxi-2-
tien-2-llacetamida {(EjJemplo 49)

El compuesto del eplgrafe se preparé como se describe en el elemplo 44, partiendo de
acido {28)-2-ciclopentil-2-hidroxi-2- tlen-2-ilacético. El producto obtenkio se purificd por
cromatografla en columna (gel de silice, CHCl,: MeOH: NH,OH 99:1:1 - CHCls:
MeOH:NH,OH 97:3:1 como eluyente), proporcionando 800 mg del producto del epligra-
fe impurificado con imidazol. El producto obtenido se disolvié en CHCl, y se lavé con
Hz0 (x 3). La solucidn orgénica se secd sobre Ne;SO,, se filtré y se concentrd a vaclo,
proporcionando 850 mg del producto del epigrafe (44% del 4cldo de partida). Estructu-
ra confimada por 'H-RMN y EM.

EM [M+1] *; 335

'H-RMN (CDCly): & 7.24 (m, 1H), 7,08 (m, 1H), 8,97 (m, 1H), 6,64 (d, NH, 1H), 3,91 -
3,81 (m, 1H), 3,33 - 3,23 (m, 1H), 2,88 — 2,68 (m, 5H), 2,42 — 2,33 (m, 1H), 1,87 (m,
1H), 1,69 — 1,36 (m, 12H)

106
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Se prepard el acido (2S)-2-ciclopentil-2-hidroxi-2-tien-2-llacético como se describe en
ol documento WO/02053564.

Se prepararon los siguientes Ejemplas de férmula (1) de acuerdo con el método (b) a
partir del dcido carboxilico apropladao:

N-{(3R)-1-azabiciclo[2.2.2]oct-3-I[]-2-ciclopentll-2-hidroxi-2-ten-2-llacetamida
{Elemplo 18)

a partir del 4cido 2-ciclopentll-2-hidroxi-2-tlen-2-llacético, que se produjo por hidrSlisls
del éster metilico del acido 2-ciclopentil-2-hidroxi-2-tlen-2-llacético, compuesto descrito
por E. Atkinson et al., J. Med. Chem., (1977), Vol 20, n® 12, 1612-1617, y en el docu-
mento WO02/053564.

N-[(3R)-1-azablciclo[2.2.2]oct-3-Il]-2-clclopentil-2-hidroxi-2-fenilacetamida (Ejem-
plo 26)

a partir del 4cido 2-ciclopentil-2-hidroxi-2 -fenilacético,

N-(1-azablclclo[2.2.2] oct-3-1)-9H -xanten-8-carboxamida {(EJemplo 28)

a partir del acido 9H-xanten-9-carboxllico,
N-(1-azabicliclo[2.2.2]oct-3-1)-8-hidroxi-SH-fluoren-9-carboxamida (EJemplo 41}

a partir del 4cido 9-hidroxl-9H-fluoren-9-carboxilico.

Método ()

Preparacién de N-(3R)-1-azabiciclo[2.2.2]oct-3-[]-2-0x0-2-len-2-llacetamida
(Compuesto Intermedio 1-1)

Se afiadié cloruro de oxalilo (4,5 ml, 0,056 mol) a una soluclon de 6,68 g (0,0428 mol)
de acldo 2-oxo-2-len-2-llacético y DMF (varias gotas) en 100 ml da CHCl, (exento de
etancl) a 0°C. La mezcla se agitd y se dejé calentar hasta la temperatura ambients.
Después de dos horas a esta tamperatura, se evaporaron los disolverntes y el residuc
se disolvié en CHCl; y se evapord de nuevo. Se repltié dos veces este procedimiento.
El acelta obtenido se disolvié en CHCI, y la solucién obtenida se enfrid a 0°C. Se afia-
dlé una solucién de (3R)}-aminoquinuclidina (5,91 g, 0,0468 mol) en 50 ml de CHCl,. La
mezcla se agitd y se dej6é calentar hasta la temperatura ambiente. Después de 18 ho-
ras a esta temperatura, la mezcla de reaccién se lavé con una solucién acuosa de
KzCOs. La soluclon acuosa bésica se exirajo de nuevo con CHCl,. Las fases orgéanicas
se reunleron, lavaron con agua, secaron sobre Na,SO, y evaporaron obtenidndose
11,34 g del producto del epigrafa.

EM [M+1]": 265.

\O3-
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'H-RMN (CDCl): & 1,40-1,85 (m, 4H), 2,0 (m, 1H), 2,60 (m, 1H), 2,70-3,0 (m, 4H), 3,4
(m, 1H), 4,0 {m, 1H), 7,20 (m, 1H), 7.50 (d, 1H, NH), 7,856 (m, 1H), 8,40 (m, 1H).

Siguiendo un procedimianto equivalente se prapararon los sigulentes compuestos in-
termedios:

N-[(38)-1-azablciclo[2.2.2]oct-3-1[]-2-0x0-2-tlen-2-]lacetamida (Compuesto Inter-
medio I-2)

N-1-azablclclo[2.2.2]oct-3-1]-2-0x0-2-tien-2-llacetamida (Compuesto Intermedio |-
J)

Preparacién de N-[{3R)-1-azablciclo[2.2.2]oct-3-1]-2-hidroxi-2,2-dltien-2-ll-aceta-
mida (EjJemplo 4) .

Se prepan una solucion de bromuro de 2-tienilmagnesio a partir de 2,27 g (0,094 mol)
de magneslo y 15.4 g (0.094 mol) de 2-bromoticfeno en 150 ml de THF. Esta solucién
se afiadi6é a una solucién de 11,34 g (0,043 mol) de N{(3R)-1-azabiciclo[2.2.2]oct-3-Il}-
2-oxo-2-tien-2-llacetamida {compuesto intermedio I-1) en 120 mil de THF. La mezcla se
agitd a la temperatura ambiente durante una hora, se llevd a reflujo durante una hora,
se enfrid y tratd con una solucién saturada de cloruro de amonio. La solucién obtenida
se alcalinizd con una solucién de K.COy y se extrajo con CH.Cl,. La capa orgénica se
lavd con agua y salmuera, se secd sobre Na;SO, y se tratd con carbon activo. La so-
lucion obtenida se filtrd a través de Celite y se evaporaron los disolventes obteniéndo-
8o un sdlido que se tratd con éter y se filird obtenléndose 8,77 g (58,5%) del compues-
to del epligrafe.

p.f.: 169°C.

EM M+1]": 349.

'H-RMN (DMSO-dg): & 1,30 (m, 1H), 1,42-1,75 (m, 3H), 1,77 {m, 1H), 2,50-2,75 (m,
4H), 2,83 (m, 1H), 3,05 (m, 1H), 3,74 (m, 1H), 6,95 (m, 2H), 7,03 {(m, 1H), 7,09 (m, 1H),
7.43 (m, 2H), 7,54 (s, 1H, OH), 7,97 (d, 1H, NH).

Los sigulentes Ejemplos de fdrmula (l) se prepararon de acuerdo con el método (c)
utiizando N-{(3R)-1-azabiciclo[2.2.2]oct-3-Il]-2-0x0-2-tien-2-ilacatamida {compuesto
Intermedio 1-1) y el comespondlente reactivo de Grignard:
N-[{3R})-1-azabiciclo[2.2.2]oct-3-1[]-2-hidroxi-2-tlen-2-lipent-4-enamida  (Ejemplo
20).

(2*)-N{(3R)-1-azablciclo[2.2.2]oct-3-[]-2-hidrox|-2-ien-2-llbutanamida (dlastereol-
sémero 1, Ejemplo 21) y
(2*)-N{(3R)-1-azabliciclo[2.2.2]oct-341]-2-hidroxi-2-tlen-2-libutanamida (dlastereol-
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sémero 2, Ejemplo 22)

los dos diasterecisémeros se sapararon por cromatografla en columna (gel de silice,
CHCly/MeOH/NH,OH 80:10:1 como eluyente), dlasterecisémero 1: primer dlastereoi-
sémero obtaenido, diastereolsémero 2: segundo diasterecisémero obtsnido.
(2*)-N{(3R)-1-azablciclo[2.2.2]oct-31]-2-hidroxi-2-tlen-2-llbut-3-enamida (diaste-
reisémero 1, EjJemplo 23) y

(2*)-N{(3R)-1-azabliclclo[2.2.2]oct-341]-2-hId roxl-2-tlen-2-{tbut-3-enamida (dlaste-
relsémero 2, Ejemplo 24)

los dos diastereolsémeros se separaron por cromatografla en columna (gel de sliice,
CHCly/MeOH/NH,OH 90:10:1 como eluyente), diasterecisdémero 1: primer diastereol-
somero obtenido, diasterecisémero 2: segundo diasterecisémero obtenido.

(*) Configuracién no asignada.

Los siguientes compuestos de férmula (I} tamblén se prepararon de acuerdo con el
método (c).

N-[{38)-1-azablciclo[2.2.2]oct-3-I[]-2-hidroxi-2,2-dlen-2-llacetamida (Ejemplo 15)
preparado a partir del compuesto intermedio -2 y 2-tleniHitio (comerclaimente disponi-
ble).

N-{1-azablciclo{2.2.2]oct-3-1)-2-hidroxi-2,2-dItlen-2-ilacetamida (Ejemplo 1)
preparado a partir del compuesto intermedio I-3 y 2-tlenllHitio.

Preparacién de N-{(3R)-1-azabiciclo[2.2.2]oct-3-]]-2-(5-bromotien-2-l)-2-{4-fluoro-
3-metliifenil)-2-hidroxiacetamida {(E]Jemplo 48)

Se afiadld cloruro de oxalilo (1,16 mi, 0,013 mol) a una suspension de écldo 2+{5-
bromotien-2-il}-2-oxoacético (2,6 g, 0,011 mol) y dos gotas de DMF en 30 mi de CHCl,
{exento de etanol) enfriado a 0°C. La mezcla se permitié calentar a temperatura am-
blente con agitacién. Después de 1,5 horas, la mezcla de reaccién se concentrd hasta
sequedaed a vaclo y el residuo obtenido se disolvié en CHCI; (15 ml) y se concentrd de
nuevo. Este procedimiento se repltid dos vaces. El residuo obtenido se disolvié en
CHCly (30 ml), la solucién se enfrié a 0*°C y se afadleron 1,67 g (0,013 mol) de (3R)-
aminoquinuclidina. La mezcla se permitid calentar a temperatura amblente y se contl-
nuo agitando durante 3 horas. Después de este tiempo, 1a mezcla se traté con KzCO,
(solucién saturada) y la fase acuosa se extrajo con CH.Cl,. Las fases orgéanicas se
combinaron, se lavaron con agua, se secaron sobre Na;SO,, se flltraron y se evapora-
ron. El producto obtenido (N-{(3R)-1-azabiciclo[2.2.2]oct-3-i]-2-(5-bromotien-2-il)-2-
oxoacetamida) se utlliiz6 sin purificacién adicional como se describe a continuacién.
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El producto obtenido se discivié en THF seco (45 ml). La soluclén obtenida se enfrié a
-80°C y se afladieron 14,4 ml de una solucién 1M en THF de bromuro de 4-fluoro-3-
metiifenlimagnesio (0,014 mol). La mezcla se agité durante 3 horas a baja temperatu-
ra. Después de este tiempo, la mezcia de reaccitn se tratd con NH,Cl (solucién satu-
rada) y se extrajo con AcOEL. La fase orgénica se secd sobre Na;SO,, se fliiré v se
evaporaron los disolventes. El producto obtenido se purlficd por cromatografia en co-
lumna (gel de silice, CHCly: MeOH: NH,OH 99:1:1 > CHCIly: MeOH:NH,OH 96:4:1),
proporcionando 2,1 g del compuesto del epigrafe (42% del acido de partkda) en forma
de una mezcia de diasterecisdmeros.

EM [M+1] *: 453, 455

'H-RMN (CDChL): (mezcla de diastereoisémeros) § 7,35 — 7,20 (m, 2H), 7,08 — 6,89
(m, 3H), 6,80 (dd, 1H), 3,93 — 3,84 (m, 1H), 3,18 — 3,07 (m, 1H), 2,69 — 2,58 (m, 4H),
2,33 - 2,22 {m, 4H), 1,92 - 1,87 ({m, 1H), 1,63 — 1,42 (m, 4H)

El &cido 2-(5-bromotien-2-i}-2-oxoacético se obtuvo mediante la hidrélisls de 2-{5-
bromoten-2-i)-2-oxoacetato de etilo por un método estandar (EtOH, NaOH 2N, 60°C,
1,5h).

Preparacién de  N-{3R)-1-azabiciclo[2.2.2]oct-3-[}-2-fur-2-1-2-hidroxipant-3-
Inamida (Ejemplo 45)

Se afiadleron a una suspension enfriada a 0°C de 1,72 g (0,012 mol) de &cido 2-fur-2-
il-2-oxoacético y dos gotas de DMF en 40 ml de CHCly (exento de etanol), 1,17 mi
(0,013 mol) de cloruro de oxalilo. La mezcia resultante se permitié calentar a tempera-
tura amblente con agitacién y se continué agitando durante 1 hora. Despuéds de este
tismpo, la mezcla se concentrd hasta sequedad a vaclo, y el residuo obtenkio se disol-
vid an CHCl3 (20 mi) y sa concentré de nuevo. Este procedimiento se repitid dos ve-
ces. El producto obtenido se disolvié en CHCl; (50 ml), la solucién se enfrié a 0°C y se
afadieron 1,7 g (0,013 mol) de (3R}-aminoquinuciidina. La mezcla se permitié calentar
a temperatura ambients y se continud agitando durante 16 horas. Daespués de este
tiempo, la mazcia de reaccion se traté con KCO, (solucibn saturada) y la fase acucsa
se extrajJo con CH.Cl;. Las fases orgénicas se combinaron, se lavaron con agua, se
secaron sobre Na;SO,, se filtraron y se evaporaron. El producto obtenido (N{(3R)-1-
azabiciclo-[2.2.2]oct-3-I}-2-{2-furil)-2-oxoacetamida) se utllizé sin purificacién adicional
como se describe a continuacion.

Se disolvié este producto en THF seco (50 ml). La solucléon obtenida se enfrié a -80°C
y se afiadleron 28 ml de una solucién 0,5 M en THF de bromuro de 1-propinlimagnesio
(0,014 mol). La mezcla se permitid calentar a temperatura ambiente durante 3 horas.,
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Después de este tiempo, la mezcla de reaccién se tratd con NH,Cl {soluclén saturada)
y se extrajo con ACOEt y CH,Cl,. Las fases orgdnicas se combinaron, se secaron so-
bre Na;SOy, sa filtraron y los disolventes se evaporaron. El producto obtenido se puri-
ficd por cromatografla en columna (gel de sllice, CHCly: MeOH: NH,OH 97:3:1 2
CHCly: MeOH:NH,OH 94:6:1 coma sluyents), proporcionando 1,38 g del compuesto
del eplgrafe (39% del Acido de partida) en forma de una mezcla de diastereclsémeros.
EM [M+1]*: 289

'H-RMN (CDCls): (mezcla de dlasterscisdmeros) § 7,36 — 7,35 (m, 1H), 6,87 - 6,76
(m, NH, 1H), 6,54 — 6,52 (m, 1H), 6,34 — 6,32 (m, 1H), 3,92 (m, 1H), 3,29 — 3,17 (m,
1H), 2,78 — 2,64 (m, 4H), 2,47 - 2,35 (m, 1H), 2,00 - 1,80 (m, 1H), 1,92 (s, 3H), 1,70 -
1,39 (m, 4H).

Preparacién de N-{(3R)-1-azablcliclo[2.2.2]oct-3-1]-2-fur-2-4]-2-hldroxi-4-{4-
metoxifenil)butanamida (Ejemplo 48)

Esta producto se prepard segln el procedimiento descrito en el ejemplo 45, partiendo
de 2 g (0,014 mol) de aciklo 2-fur-2dl-2-axoacético, y utdizando cloruro de 4-
metoxifenati-magnesio (0,021 mol, 43 mi de una solucién 0,5 M en THF) como reacti-
vo de Grignard. El producto obtenide se purificé por cromatografia en columna (gel de
sflice, CHCly: MeOH: NH,OH 99:1:1 > CHCly: MeOH:NH,OH 97:3:1 como eluyente),
proporcionando 2,4g del compuesto del epigrafe (44% del 4cido de partida) en forma
de una mezcla de dlastereolsémeros.

EM [M+1]*; 385

'H-RMN (CDCly): (mezcla de diasterecisémeros) & 7,39 - 7,38 (m, 1H), 7,09 (d, 2H),
6,82 (d, 2H), 6,70 — 6,67 (m, NH, 1H), 6,41 — 6,35 (m, 2H), 3,92 (m, 1H), 3,78 (s, 3H),
3,33 - 3,24 (m, 1H), 2,82 - 2,19 (m, 9H), 1,98 — 1,87 (m, 1H), 1,67 — 1,40 (m, 4H)

Métado (d

Preparacién de bromuro de (3R)-1-{3-fenoxipropll)-3-[(9H-xanten-9<lcarbanll)-
amino]-1-azonlabiciclo[2.2.2]octano (Ejemplo 32)

Se disolvieron 0,3 g (0,00089 mol) de N-[(3R})-1-azabiciclo[2.2.2]oct-3-I}-9H-xanten-9-
carboxamida (Ejemplo 31) en 6 ml de THF. A esta solucibn se afladieron 0,21 mi
(0,287 g, 0,001335 mol) de (3-bromopropoxi)bencenc. La mezcla se llevd a reflujo du-
rante 4 horas y a continuacién se aglté 17 h a temperatura ambiente. Se flitrd la mez-
cla de reacci6n y el sblido obtenido se lavd varias veces con éter y se secd. Se obtu-
vieron 0,48 g (88%) del producto del epigrafe.

p.f.: 278,5-279,2°C.

31



10

15

20

25

30

35

- 27 -

EM [M-BI]": 469.

'H-RMN (DMSO-d,): & 1,80-2,0 (m, 3H), 2,05-2,30 (m, 4H), 3,15-3,25 (m, 1H), 3,30-
3,65 (m, 6H), 3,82 (m, 1H), 4,05 (t, 2H), 4,10 (m, 1H), 5,05 (s, 1H), 6,90-7.0 (m, 3H),
7,056-7,20 {m, 4H), 7,25-7,42 {m, 6H), 9,01 (d, 1H, NH).

Preparacién de bromuro de 3-{[(9-hIdroxi-8H-fluoren-84l) carboniljJamino}-1-metli-
1-azonlablciclo[2.2.2]octano (EJemplo 42)

Se disolvieron 0,245 g (0,00073 mol) de N-{1-azabiclclo[2.2.2]oct-3-il}-9-hidroxi-8H-
fluoren-8-carboxamida (Ejemplo 41) en 4 ml de acetonltriio y 6 ml de CHCl,. A esta
solucién se afiadieron 5,48 ml de una solucién 1M de bromuro de metilo en acstonitriio
y la mezcia se agité durante 96 h a temperatura ambiente bajo atmésfera de N». A con-
tinuacién se evaporaron los disolventes. El reskiuo se coevaporb tres veces con éter.
Se afladié éter al residuc y se agité la mezcla. El s6lido obtenido se filtrd y lavd varias
veces con éter. El rendimiento fua 0,26 g (83,8%) del compuesto del epigrafe.

p.f.: 197,5-203,6°C.

EM [M-Br": 349.

'H-RMN (DMSO-ds): § 1,80-2,0 (m, 3H), 2,10-2,25 (m, 2H), 2,96 (s, 3H), 3,35-3,70 (m,
5H), 3,78 (m, 1H), 4,15 (m, 1H), 6,82 (s, 1H, OH), 7,30 (m, 2H), 7,43 {m, 4H), 7,79 (m,
2H), 8,81 (d, 1H, NH).

Método (s)

Preparacién de trifluoroacstato de (38)-1-ciclohexiimetll-3-{(9H-xanten-§-
licarbonil)amino]-1-azonlabiclclo[2.2.2]octano (Ejemplo 36)

Se disolvieron 28,15 mg (0,0842 mmol) de N-[(35)-1-azabiciclof2.2.2]oct-31}-9H-
xanten-9-carboxamida (Efempio 33) en 0,5 mi de DMSO. Se afladié una solucidn de
74,37 mg (0,421 mmol) da (bromometil)ciclohexano en 0,5 mi de DMSO y la mezcia se
agitd a la temperatura amblente durante una noche. La mezcia se purificé por extrac-
¢ion en fase séllda con un cartucho Mega Bond Elut de intercamblo catidnico, previa-
mente acondicionado a pH = 7,5 con tampén de NaH,PO, 0,1 M. La mezcla de reac-
clén se aplic6é al cartucho y se lavd en primer lugar con 2 ml de DMSO y a continua-
cién tres veces con 5 ml de acstonitrilo, retirando por lavado todos los materiales de
partida. El derivado de amonio se eluyd con 5 ml de solucién 0,03 M de TFA en
CH;CN:CHCI; (2:1). Esta solucién se heutrallzd con 300 mg de poli(4-vinilplridina), se
filtrd y evapord hasta sequedad. El rendimiento fus 12,4 mg del producto del epigrafe
(27,0%).

[M-CF,COOJ": 431.
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Preparacién de trifluoroacstato de (3R)-3-{(2-hidroxi-2,2-ditlen-24lacetilamino)-1-
[3-(3-hidroxifenoxi)propil]-1-azoniabiciclo[2.2.2]octano (EJemplo 12)

El compuesto del epigrafe se preparé como se ha descrito en el Ejemplo 38 a partir de
30 mg (0,0861 mmol) de N-[(3R)1-azablciclo[2.2.2]oct-3-]-2-hidroxI-2,2-dltlen-2-
ilacetamida (Ejemplo 4) (disuelto en 0,5 ml de DMSO) y 78 mg (0,418 mmol) de 3-(3-
cloropropoxi)fenol (disueltc en 0,5 ml de DMSO). El rendimiento fue 12,7 mg del pro-
ducto del epigrafe (24%).

[M-CF,COOT": 4989.

También incluidas en el alcance de la presente invencién estan las composiciones
farmacéuticas que comprenden, como principlo activo, al menos un derivado de quinu-
clidina-amida de férmula (1) o (1) asociado con un vehiculo o diluyente farmacéutica-
mente aceptable. Preferiblemants a la composicidn se le da una forma adecuada para
administracién oral.

Los vehiculos o diluyentes farmacéuticamente aceptables que se mezclan con el com-
puesto o compuestos activos, para formar la composicldn de esta invencién son muy
conocidos per se y los excipientes utilizados dependen entre otros del método de ad-
ministracién de la composicién.

Las composiciones de esta invencién se adaptan preferiblements para administracién
oral. En este caso, la composiclén para administraclén oral puede tomar forma de
comprimidos, comprimidos con cubierta pelicular, liquido para inhalacién, polvo para
Inhalacién y aerosol para Inhalaclén; conteniendo en todos los casos uno o més com-
puestos de la invencién; dichas preparaciones pueden realizarse por métodos muy
conocidos en la técnica.

Los diluyentes que pueden usarse en las preparaciones de la composicion incluyen los
diluyentes liquidos y sélidos que sean compatibles con el principio activo, junto con
agentes colorantes o aromatizantes, si se desean. Los comprimidos o comprimidos
con cublerta pelicutar pueden contener convenlentemente entre 1 y 500 mg, prefar-
blemente de 5 a 300 mg de principlo activo. Las composiciones para inhalacién pue-
den contener entre 1 pug y 1000 g, preferiblements de 10 pyg a 800 pg de principio
activo. En terapia humana, Ia dosis del compuesto de fdormulas {I) o (ll) depende del
efecto y duracién del tratamlento deseados; las dosls para adultos estdn generalmente
comprendidas entre 3 mg y 300 mg al dia en el caso de comprimidos y entre 10 pg y
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800 pg al dla en el caso de composicién para inhalaclon.

Acclén farmacolégica

Los resultados de |a fijacién a los receptores muscarinicos humanos y del ensayo de
broncoespasmo en cobayas, se obtuvieron como se describe a continuacion.

Estudios en los receptores muscarinicos humanos.

La fijacién de [3H]-NMS a receptores muscarinicos humanos se realizd de acuerdo
con Waelbroek et al {(1890), Mol. Pharmacol., 38: 267-273. Se realizaron los ansayos a
25°C. Se utilizaron preparaciones de membranas procedentes de células K1 de ovario
de hamster chino {CHO) sstablemente transfectadas que expresan los genes de los
receptores muscarinicos M3 humanaos.

Para determinacién de Clg,, las preparaciones de las membranas se pusieron en sus-
pension en DPBS hasta una concentracién final de 89 pg/ml para el subtipo M3. La
suspension de las membranas se incubd con el compuesto trittado durante 60 min.
Después de Incubacitn, la fraccién de la membrana se separd por flliracién y se de-
termind la radlactividad fllada. La fijacién no especlifica se determind por adicién de
atropina 10* M. Se anallzaron por duplicado al menos sels concentraclones para ge-
nerar curvas de desplazamiento individuales.

Los resultados obtenidos muestran que los compuestos de la presente invencion tie-
nen altas afinidades por ios receptores muscarinicos M3, preferiblemanta receptores
muscarinicos humanos. Asli, la Cls de los compuestos preferidos de la invencidn es
inferior a 100 nM. Los compuestos mas preferidos, tales como los compuestos de los
ejemplos 1, 3, 4, 8, 10, 11, 14, 19, 30 y 32 descritos a continuacién, tienen una Clg
inferior a 80 nM.

Ensayo del broncoespasmo en cobayas

Los estudios se realizaron de acuerdo con H. Konzett and F. Rdssler {1940), Arch.
Exp. Path. Phamacol. 195: 71-74. Se nebularizaron soluclones acuosas de los agen-
tes que se van a ensayar y e inhalaron a cobayas machos ventiladas y anesteslados
(Dunkin-Hartley). Se determiné la respuesta bronquial a la inoculacién intravenosa de
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acetilicolina antes y daspués de la administracion del farmaco y los cambios en la re-
sistencla pulmonar en diversos momentos se expresaron como porcentaje de la inhlbl-
cidn del broncoaspasmo.

Los compuestos de la presente Invencién Inhiben la respuesta de broncoespasmo a la
acatilcolina con alta potencla y una prolongada duracén de accién.

De los resultados antes descritos los axpertos en la técnica pueden entender faclimen-
te que los compuestos de la presente invencidn tlenen excelenta actividad antimusca-
rinica M3 y por tanto son (tlles para el tratamiento de enfermedades en las que esté
implicado el receptor muscarinico M3, Incluyendo trastomos resplratorios como obs-
truccion pulmonar crénica (COPD), bronquitis, hiperreactividad bronquial, asma, tos y
rintis; trastormnos urolbgicos tales como Incontinencia urinaria, polequiuria, vejiga neu-
roldgica ¢ inestable, citoespasmo y cistitls crdnica; trastomos gastrointestinales tales
como el sindrome de colon irritable, colitls espastica, diverticulitis y ulceraclén péptica;
y trastomos cardlovasculares, tales como bradicardia sinusal inducida por el vago.

La presente invencién proporciona asl un compuesto de férmulas (1) o (Il) o una de sus
composiciones farmacéuticamente aceptables, que comprende un compuesto de for-
mulas (1) o {ll} para utllizar en un método de tratamiento de un ser humano o animal
por terapla, en particular para el tratamiento de enfermedades o trastomos respiraio-
rlos, urolégicos o gastrointastinales.

La presente invencién proporciona ademés el uso de un compuesto de fdrmulas (I) o
() o una de sus composiciones farmacéuticamente aceptables que comprends un
compuesto de férmulas (i) o (Il) para la preparacién de un medicamento para el trata-
miento de una enfermedad o trastomo respiratorio, urclégico o gastrointestinal.

Ademads, los compuestos de férmulas (l) o (Il} y las composiclones farmacéuticas que
comprenden un compuesto de fdrmulas (I} o () pueden utllizarse en un método para
tratar una enfermedad o trastomo respiratorio, urolégico o gastrointestinal, compren-
diendo dicho método adminisirar a un paciente humaneo o animal que necesite dicho
tratamlento una cantidad eficaz y no toxica de un compuesto de férmulas (I) o {ll) o
una composicién que comprenda un compuesto de formulas (1) o {lI).

Ademas, los compuestos de fdrmulas (1) o (ll) y las composiclones farmacéuticas que
comprenden un compuesto de férmulas (1) o (1) pueden utilizarse en combinacién con
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otros fArmacos eficaces eh el tratamiento de estas enfermedades. Por ejemplo con
agonistas P,, esteroikles, farmacos antialérgicos, inhibidores de la fosfodiesterasa IV
y/o iphibidores del leucotrieno D4 (LTD4), para un uso simultineo, separado o se-
cuenclal en of tratamiento de una enfermedad respiratoria.

La presente invencion serd ademés llustrada con los siguientas ejemplos. Los ejem-
plos se dan Gnicamente para llustracién y no han de considerarse como limitativos de
la invencion.

Ejemplio 1

N-{1-azabiclclo[2.2.Z]oct-3-l)-2-hidroxl-2,2-dltlen-2-lacetamida

El compuesto del epigrafe se sintetizd de acuerdo con el método c. El rendimiento fue
0,67 g, 15,2%.

p.f.: 185°C.

EM [M+1]": 348.

H-RMN (DMSO-dy): 5 1,30 (m, 1H), 1,40-1,75 (m, 3H), 1,77 (m, 1H), 2,50-2,75 (m,
4H), 2,83 (m, 1H), 3,05 (m, 1H), 3,74 (m, 1H), 6,94 (m, 2H), 7,04 (m, 1H), 7,10 (m, 1H),
7,43 (m, 2H), 7,53 (s, 1H, OH), 7,95 (d, 1H, NH).

EJemplo 2

Bromuro de 3-(2-hidroxi-2,2-ditlen-2-llacetilamino)-1-metll-1-azonlabicicio[2.2.2)-
octano

El compuesto del epigrafe se sintetizd de acuerdo con los métodos ¢ y d. El rendimien-
to de |a etapa final fue 0,16 g, 68%.

EM M-Br]": 363.

'H-RMN (DMSO-ds ): 8 1,76 (m, 1H), 1,85-2,08 (m, 3H), 2,14 (m, 1H), 2,92 (s, 3H),
3,30-3,60 (m, 5H), 3,75 {m, 1H), 4,20 (s, 1H), 7,0 (m, 2H), 7,06 (m, 1H), 7,12 (m, 1H),
7,46 (m, 2H), 7,65 (s, 1H, OH), 8,64 (d, 1H, NH).

Ejemplo 3

Bromuro de 3<{2-hidroxi-2,2-ditien-2-llacetllamino)-1-(3-fanoxipropli)-1-azoniabl-
ciclo[2.2.2]octano

El compuesto del epigrafe se sintetizd de acuerdo con los métodos ¢ y d. El rendimien-
to de la etapa final fue 0,24 g, 82,7%.

p.f.:180,6-188,3°C.

EM [M-Br]": 483.

'H-RMN (DMSO-dg ): 8 1,78 (m, 1H), 1,90-2,25 (m, 6H), 3,30-3,65 (m, 7H), 3,67-3,80
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(m, 1H), 4,05 (t, 2H), 4,24 (m, 1H), 8,94-7,0 (m, 5H), 7,07 (m, 1H), 7,13 (m, 1H), 7,31
(m, 2H), 7,47 (m, 2H), 7,86 (s, 1H, OH), 8,74 (d, 1H, NH).

EJemplo 4

N-[(3R)-1-Azablciclo[2.2.2]0 ct-3-1[]-2-hidroxi-2,2-d len-2-llacetamida

El compuesto del epigrafe se sintetizb de acuerdo con el método c. El rendimiento fue
8,77 g, 58,5%.

pf.: 169°C.

EM M+1]": 349.

'H-RMN (DMSO-ds ): 8 1,30 (m, 1H), 1,42-1,75 (m, 3H), 1,77 (m, 1H), 2,50-2,75 (m,
4H), 2,83 (m, 1H), 3,05 (m, 1H), 3,74 (m, 1H), 6,85 (m, 2H), 7,03 (m, 1H), 7,08 (m, 1H),
7,43 (m, 2H), 7,54 (s, 1H, OH), 7,97 (d, 1H, NH).

EJemplo 5

Trifluoroacetato de (3R)-3-{2-hidroxl-2 2-ditlen-2- lacetllamino)-1-metll-1-azonlabi-
clclo[2.2.2]octano

El compuesto del epigrafe se sintetizd de acuerdo con los métodos ¢ y e. El rendimien-
to de la etapa final fue 0,0124 g, 30,2%.

EM [M-CF,COO]J": 363.

EJemplo 6

Trifluoroacetato de (3R)-1-alll-3<{2-hidroxi-2,2-ditlen-2dlacetilamino)-1-azonlabl-
clclo[2.2.2]octano

El compuesto del epigrafe se sinteliz6 de acuerdo con los métodos c y e. El rendimien-
o de la etapa final fue 0,010 g, 23, 1%.

EM [M-CF,COOTJ": 389.

Ejemplo 7
Trifluoroacetato de (3R)-1-heptll-3{2-hidroxi-2,2-ditlen-2-llacetllamino)-1-azonla-
bicicio[2.2.2Joctano '
El compuesto del eplgrafe se sintetizd de acuerdo con los métodos ¢ y e. El rendimien-
to de la etapa final fue 0,0118 g, 24,4%.

EM [M-CF5COOYJ": 447.

Ejemplo 8
Bromuro de (3R)-3-(2-hidroxi-2,2-ditien-2-llacetilamino)-1-{3-fenlipropil)}-1-azonla-
biciclo[2.2.2]octano
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El compuesto del epigrafe se sintetizé de acuerdo con los métodos ¢ y d. El rendimien-
to de |a etapa final fue 0,49 g, 78%.

p.f.: 117,3-118,9°C.

EM [M-Br]":467.

'H-RMN (DMSO-dg ): § 1,75 (m, 1H), 1,80-2,05 (m, 5H), 2,09 (m, 1H), 2,60 (m, 2H),
3,16 (m, 2H), 3,25-3,60 (m, 5H), 3,68 (m, 1H), 4,21 (m, 1H), 6,98 (m, 2H), 7,04 (m,
1H), 7,11 (m, 1H), 7,20-7,40 (m, 5H), 7,45 (m, 2H), 7,62 (s, 1H, OH), 8,70 (d, 1H, NH).

Ejemplo 9

Trifluoroacetato de (3R)-3-{2-hidroxl-2,2-ditlen-2-lacetilamino)-1-{(E)-3-fenlialll)-1-
azonlablelclo[2.2.2]octano

El compuesto del epigrafe se sintslizé de acuerdo con los métodos c y e. El rendimien-
to de la etapa final fue 0,0032 g, 6,4%.

[M-CFsCOQJ": 465.

EJemplo 10

Bromuro de (3R)-3-<(2-hidroxi-2,2-dltien-2-llacetlilamino)-1-{2-fenoxietil)-1-azonla-
biciclo[2.2.2]octano

El compuesto del eplgrafe se sintetizé de acuerdo con los métodos ¢ y d. El rendimien-
to de la etapa final fue 0,470 g, 74%.

p.f.: 112,6-113,8°C.

EM [M-Br": 489.

'H-RMN (DMSO-ds ): 5 1,77 (m, 1H), 1,80-2,15 (m, 4H), 3,40-3,80 (m, 7H), 3,86 (m,
1H)', 4,24 (m, 1H), 4,43 (m, 2H), 6,95-7,0 (m, 5H), 7,04 (m, 1H), 7,11 {m, 1H), 7,35 (m,
2H), 7,46 (m, 2H), 7,68 (s, 1H, OH), B,72 (d, 1H, NH).

Ejemplo 11
Bromuro de (3R)-3-{2-hidroxi-2,2-ditlen-2-lacetilamino)-1-{3-fenoxipropll)}-1-
azoniablciclo[2.2.2]octano

El compuesto del epigrafe se sintatizé de acuerdo con los métodos ¢ y d. El rendimlen-
to de la etapa final fue 0,65 g, 80%.

p.f.: 182°C.

EM [M-Br]": 483.

'H-RMN (DMSO-d, ): 5 1,76 (m, 1H), 1,85-2,25 {m, 6H), 3,25-3,85 (m, 7H), 3,65-3,82
(m, 18), 4,05 {t, 2H), 4,23 (m, 1H), 6,90-7,0 (m, 5H), 7,04 {m, 1H), 7,11 (m, 1H), 7.31
(m, 2H), 7,45 (m, 2H), 7,65 (s, 1H, OH), 8,73 (d, 1H, NH).

g
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Ejemplo 12

Trifluoroacetato de (3R)~3-(2-hidroxi-2,2-ditlen -2-llacetllamino)-1-[3{3-
hidroxifenoxi)propil]-1-azoniabiciclo[2.2.2]octano

El compuesto del epigrafe se sintetiz6 de acuerdo con los métodos c y e. El rendimien-
to de la etapa final fue 0,0127 g, 24,0%.

[M-CF3COOJ": 499.

EJemplo 13

Trifluoroacetato de (3R)-1{2-ben ciloxleti)-3-{2-hldroxi-2,2-dlitien-2-llacetllamino)-
1-azonlabiciclo[2.2.2]octano

El compuesto del eplgrafe se sintetizd de acuerdo con los métodos ¢ y e. El rendimien-
to de la etapa final fue 0,0148 g, 28,4%.

[M-CF,COO0J": 483.

Ejemplo 14

SBromuro de (3IR)-3-{2-hildroxi-2,2-ditlen-2-llacetllamino)-1<{3-tlen-2-lipropil)-1-
azonlablciclo[2.2.2]octano

El compuesto del epigrafe se sintetiz6 de acuerdo con los métodos ¢ y d. El rendimlen-
to de la etapa final fue 0,49 g, 77%.

p.f.: 111,1-113,2°C.

EM [M-Br]": 473.

'H-RMN (DMSO-dg ): § 1,75 (m, 1H), 1,85-2,15 (m, 6H), 2,84 (t, 2H), 3,17 (m, 2H),
3,25-3,45 (m, 3H), 3,45-3,62 (m, 2H), 3,70 (m, 1H), 4,21 (m, 1H), 6,90-7,0 (m, 4H),
7,05 (m, 1H), 7,11 (m, 1H), 7,38 (m, 1H), 7,45 (m, 2H),.7,65 (s, 1H, OH), 8,71 (d, 1H,
NH).

Ejemplo 15

N-[(35)-1-Azablciclo[2.2.2]oct-3-I[]-2-hidroxl-2,2-dItien-2-llacetamida

El compuesto del epigrafe se sintetizd de acuerdo con el método c. El rendimiento fue
0.44 g, 7,67%.

EM M+1]": 349,

'H-RMN (CDCl;): 5 1,40-1,70 (m, 4H), 1,98 (m, 1H), 2,40-2,47 (m, 1H), 2,60-2,85 (m,
4H), 3,24 (m, 1H), 3,97 (m, 1H), 6,91 (d, 1H), 7,01 (m, 2H), 7,15 (m, 2H), 7,33 (m, 2H).

E)Jemplo 16
Bromuro de (35)-3«(2-hidroxl-2,2-ditien-2-llacetllamino)-1-{3-fenoxipropll)-1-
azonlabiciclo[2.2.2]octano

W9
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El compuesto del epigrafe se sintetizd de acuerdo con los métodos ¢ y d. El rendimien-
to de Ia etapa final fue 0,38 g, 70,6%.

pf.: 172,8-173,9°C.

EM [M-Br]*: 483.

TH-RMN (DMSO-dy): 5 1,78 (m, 1H), 1,85-2,25 (m, 6H), 3,25-3,65 (m, 7H), 3,70-3,82
(m, 1H), 4,04 (t, 2H), 4,24 (m, 1H), 6,90-7,0 (m, 5H), 7,06 (m, 1H), 7,12 (m, 1H), 7,31
(m, 2H), 7,45 (m, 2H), 7,65 (s, 1H, OH), 8,74 (d, 1H, NH).

EJemplo 17

N-[(3R)-1-Azablciclo[2.2.2]o ct-3-1I}-2,2-dItlen-2-llacetamida

El compuesto del epigrafe se sintetizb de acuerdo con el método b. El rendimlento fue
0,31 g, 17,3%.

p.f.: 165°C.

EM [M+1]": 333.

TH-RMN (CDCl; ): § 1,43 (m, 2H), 1.63 (m, 2H), 1,82 (m, 1H), 2,4 (m, 1H), 2,65-2.85
(m, 4H), 3,31 (m, 1H), 3,97 (m, 1H), 5,37 (s, 1H), 5,98 (d, 1H, NH), 7,0 (m, 4H), 7,28
(m, 2H).

EjJemplo 18

Bromuro de (3R)-3-{2,2-ditlen-2-llacetllamino)-1-{3-fenoxdpropli}-1-azoniablciclo-
[2-2.2Joctano

El compuesto del epigrafe se sintetizé de acuerdo con los métodos b y d. El rendimlen-
to de la etapa final fue 0,21 g, 79,8%.

p.f.: 135,6-137,1°C.

EM [M-Bi": 467.

'H-RMN ( DMSO-d, ): 8 1,83 (m, 1H), 1,84 (m, 2H), 2,0-2,25 (m, 4H), 3,18 (m, 1H),
3,30-3,55 (m, 6H), 3,86 (m, 1H), 4,03 (%, 2H), 4,18 (m, 1H), 5,65 (s, 1H), 6,93-6,88 (m,
5H), 7,01-7,06 {m, 2H), 7,31 (m, 2H), 7,42 (m, 2H), 9,10 (d, 1H, NH).

Ejemplo 19

N-[(3R)-1-Azabiciclo[2.2.2]o ct-3-l]]-2-ciclopentll-2-hidroxl-2-tlen-2-llacetamida

El compuesto del epigrafe se sintetizd en forma de una mezcla de diastereolsémeros
de ecuerdo con al métedo b. El rendimiento fue 0,12 g, 27,9%.

EM [M+1]*; 335.

'H-RMN (DMSO-ds ): (mezcla de diastereolsémeros 50:50) &, 1,20-1,80 (m, 13H),
2,50-2,90 (m, 6H), 3,04 (m, 1H), 3,69 (m, 1H), 5,98 & 6,01 (s, 1H, OH), 6,93 (m, 1H),
7,08 (m, 1H), 7,35 (m, 1H), 7,58 (m, 1H, NH).
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E)emplo 20

N-[(3R)-1-Azabiciclo[2.2.2]o ct-3-II]-2-hidroxi-2-tien -24ipent-4-enamids

El compuesto del epigrafe se sintetiz6 en forma de una mezcla de dlasterecisbmeros
de acuerdo con el método ¢. El rendimiento fue 1,92 g, 82,4%.

p.f.. 54,4-58,3°C.

EM [M+1]": 307.

'H-RMN (DMSO-ds ): {mezcla de diastereolsémeros) & 1,25 (m, 1H), 1,40-1,75 (m,
4H), 2,45-2,70 (m, 5H), 2,70-3,10 {m, 3H), 3,65 (m, 1H), 5,0-5,10 (m, 2H), 5,60-5,80
(m, 1H), 6,50 & 6,52 (s, 1H, OH), 6,95 (m, 1H), 7,05 {m, 1H), 7,38 (m, 1H), 7,80 (d,
1H, NH).

Ejemplo 21

(2*)-N-{(3R)-1-Azabliciclo[2.2.2]oct-3-1]-2-hidrox]-2-ien-2-lIbutanamida
{dlasterecisémero 1, 70:30)

El compuesto del epigrafe se sintetizé de acuerde con el método c. El rendimiento fue
0,19 g, 34% (basado an un solo isdémero).

pf.: 139,0-140,7°C.

EM [M+1]": 295,

'H-RMN (DMSO-d, ): (dlasterecisémero 1, 70:30) & 0,80 (t, 3H), 1,27 (m, 1H), 1,40-
1,80 (m, 4H), 1,83 (m, 1H), 2,16 (m, 1H), 2,45-2,70 (m, 4H), 2,79 (m, 1H), 2,90-3,10
(m, 1H), 3,67 {m, 1H), 6,28 & 6,31 (s, 1H, OH), 6,94 (m, 1H), 7,03 (m, 1H), 7,36 {m,
1H), 7,62 (d, 1H, NH).

(*): configuracién no asignada.

Elemplo 22

{2*)-N{(3R)-1-Azablicicio[2.2 2]oct-3-[]-2-hid rox]-2-tlen-2-lbutanamida
(diastereoisémero 2, 27:73)

El compuesto de! eplgrafe se sintetizd de acverdo con al método c. El rendimiento fue
0,42 g, 75% (basado an un solo isbmero).

p.f.: 68,9-70,2°C.

EM M+1]": 295,

'H-RMN (DMSO-ds ): (diasterecisémero 2, 27:73) & 0,82 (t, 3H), 1,26 (m, 1H),
1,40-1,80 (m, 4H), 1,86 (m, 1H), 2,17 (m, 1H), 2,45-2,70 (m, 4H), 2,78 (m, 1H), 2,90-
3,10 (m, 1H), 3,67 {m, 1H), 8,29 & 6,32 (s, 1H, OH), 8,93 (m, 1H), 7,03 (m, 1H), 7.36
(m, 1H), 7,62 (d, 1H, NH).

(*): configuraclén no asignada.

rel
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Ejemplo 23

(2)-N{(3R)-1-Azablciclo[2.2.2]oct-34[]-2-hid roxi-2-tlen-2-lbut-3-anamida
(dlastereolsdmero 1)

El compuesto del epigrafe se sintetiz6 de acuerdo con el método c. El rendimlento fue
0,21 g, 18,9% (basado en un solo isémero).

pf.: 171,7-173,2°C.

EM M+1]": 293.

'H-RMN (DMSO-d, ): (diastereclsémero 1) 8 1,27 (m, 1H), 1,40-1,75 (m, 4H), 2,50-
2,70 (m, 4H), 2,77 {m, 1H), 3,0 (m, 1H), 3,66 (m, 1H), 5,18 (d, 1H), 5,38 (d, 1H). 6,41
{dd, 1H), 8,71 (s, 1H, OH), 6,95 {m, 1H), 7,02 (m, 1H), 7,41 {(m, 1H), 7,70 (d, 1H, NH).
(*): configuracién no asignada.

EJemplo 24

{2*)-N{(3R)-1-Azablciclo[2.2.2]oct-31]-2-hid rox]-2-tlen-2-lbut-3-enamida
(diastereclsémero 2)

El compuesto del epigrafe se sintetizd de acuerdo con el método c. El rendimiento fue
0,21 g, 18,9% (basado en un solo is6mero).

p.f.: 53,8-55,0°C.

EM [M+1]*: 283.

'H-RMN (DMSO-d; ): (diasterecisdmero 2) & 1,27 (m, 1H), 1,40-1,75 (m, 4H), 2,50-
2,70 (m, 48), 2,81 (m, 1H), 3,03 (m, 1H), 3,69 (m, 1H), 5,21 (d, 1H), 5,40 {d, 1H), 6,45
(dd, 1H), 6,74 (s, 1H, OH), 6,96 (m, 1H), 7,01 {m, 1H), 7,41 (m, 1H), 7,72 (d, 1H, NH).
(*): configuraclén no asignada.

Ejemplo 25

N-[(3R)-1-Azablclclo[2.2.2]o ct-3-I[]-2,3-dHenlipropanamida

El compuesto del eplgrafe se sintetizé en forma de una mezcla de diasterscisémeros
de acuerdo con el método a. El rendimiento fue 1,21 g, 82,3%.

p.f.: 142°C.

EM M+1]": 335,

'H-RMN (DMSO-dg): (mezcla de diastereclsémeros) 3 0,95-1,30 (m, 2H), 1,35-1,50
(m, 2H), 1,52 (m, 1H), 2,14-2,27 (m, 1H), 2,50-2,85 (m, 4H), 2,81-2,96 (m, 2H), 3,24-
3,32 (m, 1H), 3,56 (m, 1H), 3,78-3,89 (m, 1H), 7,10-7,45 (m, 10H), 8,13 (m, 1H, NH).

Ejemplo 26
N-[{(3R}-1-Azabiclclo[2.2.2]0 ct-3-ll]-2-clclopentil-2-hidrox}-2-fenllaceta mida

|ee
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El compuesto del epigrafe se sintetizd en forma de una mezcla de diastereolsémeros
de acuerdo con el método b. £l rendimiento fue 0,25 g, 28,4%.

p.f.: 69,8-73,3°C.

EM M+1]": 329,

'H-RMN (DMSO-dy): (mezcla de diastereoisdémeros) & 1,25 (m, 3H), 1,35-1,75 (m,
10H), 2,40-2,70 {m, 4H), 2,76 (m, 1H), 2,90-3,10 (m, 2H), 3,62 (m, 1H), 5,60 & 5,682 (s,
1H, OH), 7,20-7,23 (m, 1H), 7,27-7,33 (m, 2H), 7,52-7,61 {m, 3H).

EJemplo 27

N-[(3R)-1-Azabiciclo[2.2.2]oct-3-1]]-2-fenllhexanamida

El compuesto del epigrafe se sintetizé en forma de una mezcla de diasterecisémeros
de acuerdo con el método a. El rendimlento fue 1,58 g, 63,1%.

p.f.: 136°C.

EM [M+1]": 301.

'H-RMN (DMSO-ds): (mezcla de diasterecisémeros 50:50) & 0,84 (t, 3H), 1,10-1,60
(m, 9H), 1,70 (m, 1H), 1,90 (m, 1H), 2,25-2,50 (m, 1H), 2,50-2,80 {m, 4H), 2,94 & 3,05
(m, 1H), 3,50 {m, 1H), 3,65 (m, 1H), 7,15-7,40 (m, 5H), 8,04 (m, 1H, NH).

Ejemplo 28

N-{1-Azablciclo[2.2.2]oct-3-1I)-9H-xanton-9-carboxamida

El compuesto del eplgrafe se sintetizé de acuerdo con el método b. El rendimlento fue
0,28 g, 19%.

p.f.: 251°C.

EM [M+1]": 335.

'H-RMN (DMSO-dg ): 5 1,25-1,60 (m, 3H), 1,67 (m, 1H), 1,82 (m, 1H), 2,40-2,50 (m,
1H), 2,565-2,75 (m, 3H), 2,82 (m, 1H), 3,06 {m, 1H), 3,62 (m, 1H), 5,0 (s, 1H), 7,05-7,15
(m, 4H), 7,25-7,35 (m, 4H), 8,51 (d, 1H, NH).

El compuesto del epigrafe se sintetizé también de acuerdo con el método a. El rendl-
miento fue 2,11 g, 52,6%.

Elemplo 29

Bromuro de 1-metll-3-[{8H-xanten-8-licarbonil)amino]-1-azonlabiciclo[2.2.2]-
octano

El compuesto del epigrafe se sintelizd de acuerdo con los métodos a y d. El rendimien-
to de la etapa final fue 0,25 g, 77,6%.

pf.: 318°C.

EM M-Br]": 349.
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'H-RMN (DMSO-ds ): 5 1,80-2,0 (m, 3H), 2,10 (m, 1H), 2,22 (m, 1H), 2,95 (s, 3H),
3,10-3,20 (m, 1H), 3,30-3,50 {m, 4H), 3,80 (m, 1H), 4,05 (m, 1H), 5,06 (s, 1H), 7,08-
7,16 (m, 4H), 7,28-7,35 (m, 4H), 8,98 (d, 1H, NRH).

Elemplo 30

Bromuro de 1-(3-fenoxipropll)-3-[{8H-xanten-8-icarbonlil)amino}-1-azonlabiciclo-
[2.2.2]octano

El compuesto del epigrafe se sintetizd de acuerdo con los métodos a y d. El rendimien-
to de la etapa final fue 0,44 g, 100%.

p.f.: 242°C.

EM [M-Br]": 469.

'H-RMN (DMSO-d, ): 8 1,80-2,0 (m, 3H), 2,05-2,30 (m, 4H), 3,25-3,70 (m, 7H), 3,82
(m, 1H), 4,05 (t, 2H), 4,10 (m, 1H), 5,15 (s, 1H), 6,90-7,0 (m, 3H), 7,05-7,20 (m, 4H),
7,25-7,42 (m, 6H), 9,16 (d, 1H, NH).

Ejemplo 31

N-[(3R)-1-Azablcicio[2.2.2]o ct-3-1[]-9H-xanten-9-carboxamida

El compuesto del epigrafe sa sintetizé de acuerdo con el método a. El rendimiento fue
1,03 g, 43,4%.

pf.: 239,7-241,4°C.

EM [M+1]": 335.

'H-RMN (DMSO-dy): § 1,25-1,80 (m, 3H), 1,66 (m, 1H), 1,82 (m, 1H), 2,42-2,50 (m,
1H), 2,55-2,75 (m, 3H), 2,85 (m, 1H), 3,05 (m, 1H), 3,60 (m, 1H), 5.0 (s, 1H), 7,05-7,15
(m, 4H), 7,25-7,35 {m, 4H), 8,52 (d, 1H, NH).

Ejemplo 32
Bromuro de (3R)-1-{3-fenoxipropll)-3{(9H -xanten-8-licarbonil)amino]-1-
azonlabliciclo[2.2.2]octann

El compuesto del eplgrafe se sintetizd de acuardo con los métodos a y d. El rendimlen-
to de la etapa final fue 0,48 g, 98%.

pf.: 278,5-279,2°C.

EM [M-BrT": 469.

'H-RMN (DMSO-ds ): § 1,80-2,0 (m, 3H), 2,05-2,30 (m, 4H), 3,15-3,25 (m, 1H), 3,30-
3,65 (m, 6H), 3,82 (m, 1H), 4,05 (t, 2H), 4,10 (m, 1H), 5,05 (s, 1H), 6,80-7,0 (m, 3H),
7,05-7,20 (m, 4H), 7,25-7,42 (m, BH), 9,01 (d, 1H, NH).

Ejemplo 33

24



10

15

20

25

30

35

27

- 40 -

N-[(38)-1-Azablciclo[2.2.2]o ct-3-1[]-8H-xanten-8-carboxamida

El compuesto del eplgrafe sa sintetizé de acuerdo con el método a. El rendimiento fue
1,19, 60%.

p.f.: 244,2-244,9°C.

EM [M+1]"; 335.

'H-RMN (DMSO-ds ): 5 1,25-1,60 (m, 3H), 1,66 (m, 1H), 1,82 (m, 1H), 2,42-2,50 (m,
1H), 2,55-2,75 (m, 3H), 2,83 (m, 1H), 3,05 (m, 1H), 3,60 {m, 1H), 5,0 (s, 1H), 7,05-7,15
{m, 4H), 7,25-7,35 (m, 4H), 8,53 (d, 1H, NH).

Elemplo 34

Trifluoroacetato de (38)-1-alll-3{(8H-xanten-9icarboniljamino]-1-azonlabiciclo-
[2.2.2]octano

El compuesto del eplgrafe se sintetizd de acuerdo con los métodos a y e. El rendimien-
to de la etapa final fue 0,0091 g, 22, 1%.

EM [M-CFsCOOJ": 375.

Ejemplo 35

Trifluoroacetato de (38)-1-heptll-3-{(8H-xanten-8-llcarbonil)amino]-1-azonlabl-
ciclo[2.2.2]octano

El compuesto del epigrafe se sintetlzd de acuerdo con los métodos a y e. El rendimien-
to de la stapa final fue 0,0097 g, 21,0%.

EM [M-CF,COOJ": 433,

EJemplo 36

Trifluoroacetato de (3S)-1-ciclohexlimetil-3-{(9H-xanten-8-icarbonll)amino]-1-
aroniablciclof2.2.2]octano

El compuesto del epigrafe se sintetizd de acuerdo con los métodos a y e. El rendimien-
to de la etapa final fue 0,0124 g, 27,0%.

EM [M-CFsCOOJ": 431.

EJemplo 37

Trifluorcacetato de (38)-1-(3-clclohexiipropll)-3-{(8H-xanten-9-licarbonliljamino]-1-
azonlablciclo[2.2.2]octano

El compuesto del spigrafe se sintetizb de acuerdo con los métodos a y e. El rendimien-
to de la etapa final fue 0,0045 g, 8,3%.

EM [M-CF,COOJ": 458.
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Ejemplo 38 _
Bromuro de ({38)-1-{3-fenoxipropil)-3-{{9H-xanten-9dicarboniljaminc]-1-azonlabl-
clclo[2.2.2]octano

El compuesto del epigrafe se sintetizd de acuerdo con los métodos a y d. El rendimien-
to de la etapa final fue 0,28 g, 85%.

p.f.: 279,0-280,4°C.

EM [M-BIT": 469.

'H-RMN ( DMSO-d, ): 5 1,80-2,0 (m, 3H), 2,05-2,30 (m, 4H), 3,20-3,30 (m, 1H), 3,30-
3,65 (m, 6H), 3,82 (m, 1H), 4,05 (t, 2H), 4,11 (m, 1H), 5,10 (s, 1H), 6,80-7,0 (m, 3H),
7,05-7,20 (m, 4H), 7,25-7,42 (m, 6H), 9,10 (d, 1H, NH).

EJemplo 39

Trifluoroacetato des (38)-143-(5,6,7, 8-tetrahldronafialen-2-llox))propil)-3-{{9H-
xanten-§-licarbonil)amino]-1-azonlabiciclo[2.22]Joctano

El compuesto del eplgrafe se sintetizt de acuerdo con los métodos a y e. El rendimien-
to de la etapa final fue 0,0114 g, 21,2%.

EM [M-CF,COOJ": 523.

Ejemplo 40

Trifluoroacsetato de (3S)-1{5-{2,6-dimetlifenoxi)pentil]-3{(9H-xanten-8-icarbonli)-
amino]-1-azonlabiciclo[2.2.2]-0ctano

El compuaesto del epligrafe se sintetizd de acuerdo con los métodos a y e. El rendimlen-
fo de la etapa final fue 0,0101 g, 18,7%.

EM [M-CF,COOJ": 525.

Ejempio 41

N-{1-Azabliciclo[2.2.2]oct-3-)-8-hidrox|-8H-fluoren-8-carboxamida

El compuesto del epigrafe se sintetizd de acuerdo con el método b. El rendimlanto fue
1,06 g, 17,6%.

p.f.: 230°C.

EM [M+1]": 335.

'H-RMN ( CDCl, ): 5 1,0-1,30 (m, 2H), 1,52 (m, 2H), 1,79 (m, 1H), 2,04 (m, 1H), 2,36
(m, 1H), 2,57 (m, 3H), 3,05 (m, 1H), 3,77 (m, 1H), 545 (bs, 1H), 5,71 (d, 1H, NH),
7,20-7.50 (m, 6H), 7,55-7,70 (m, 2H).

EJemplo 42
Bromuro de 9-{I(9-hidroxi-9H-fluocren-94l)carbonliijlaminoc)-1-metil-1-azonlablelclo-

1%
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[2.2.2]octano

El compuesto del epligrafe se sintatiz6é de acuerdo con los métodos b y d. El rendimlen-
to de la etapa final fue 0,26 g, 83,8%.

p.f.: 197,5-203,6°C.

EM [M-Br]": 349.

'H-RMN (DMSO-ds): 5 1,80-2,0 (m, 3H), 2,10-2,25 (m, 2H), 2,96 (s, 3H), 3,35-3,70 (m,
5H), 3,78 (m, 1H), 4,15 (m, 1H), 6,82 (s, 1H, OH), 7,30 {m, 2H), 7,43 (m, 4H), 7,79 (m,
2H), 8,81 (d, 1H, NH).

EJemplo 43

Bromuro de 3-{](9-hidroxi-89H-fluoren-9-l)carbonlilamino}-1-{3-fenoxipropll)-1-
azonlabiciclo[2.2.2]octano

El compuesto dal epigrafe se sintetiz6 de acuerdo con Jos métodos b y d. El rendimlen-
to de la etapa final fue 0,35 g, 87,5%.

p.f.: 264°C.

EM [M-Br]": 469.

'H-RMN (DMSO-d, ): 5 1,80-2,0 (m, 3H), 2,10-2,30 (m, 4H), 3,30-3,55 (m, 5H), 3,67
(m, 2H), 3,79 (m, 1H), 4,08 (t, 2H), 4,20 (m, 1H), 6,82 (s, 1H, OH), 6,97 (m, 3H), 7,32
(m, 4H), 7,43 (m, 4H), 7,79 (m, 2H), 8,88 (d, 1H, NH).

EJemplo 44

N-[{3R)-1-Azablciclo[2.2.2]o ct-3-11]-9-hidroxI-9H-fluoren-8-carboxamida

El compusesto del epigrafe se sintetizé de acuerdo con el método b. El rendimlento fue
0,304g, 4%.

EM M+1]*: 335

'H-RMN (CDCly): & 7,67 — 7,62 (m, 2H), 7,42 — 7,36 (m, 4H), 7,32 — 7,25 {(m, 2H), 6,08
—5,93(m, NH, 1H), 3,74 (m, 1H), 3,00 — 2,87 (m, 1H), 2,52 - 2,27 (m, 4H), 2,02 - 1,92
{m, 1H), 1,80 - 1,76 {m, 1H), 1,51 — 1,44 {m, 2H), 1,26 - 1,17 {m, 2H).

Ejemplo 45

N-[(3R)-1-Azabiciclo[2.2.2]o ct-3-ll]-2-fur-2-i-2-hidroxipent-3-inamida

El compuesto del eplgrafe se sintetizd en forma de una mezcla de dlasterecisémros de
acuerdo con el método c. El rendimiento fue 1,38 g, 39%

EM M+1]*: 289

'H-RMN (CDCL): (mezcla de dlasteraoisémeros) 5038 — 7,35 (m, 1H), 8,87 - 6,76
{m, NH, 1H), 6,54 — 6,52 (m, 1H), 8,34 — 6,32 (m, 1H), 3,92 (m, 1H), 3,29 — 3,17 (m,
1H), 2,78 - 2,64 (m, 4H), 2,47 — 2,35 (m, 1H), 2,00 — 1,90 (m, 1H), 1,92 (s, 3H), 1,70 -
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1,39 (m, 4H).

EJemplo 48

N-[(3R)-1-Azablclclo[2.2.2]o ct-3-II]-2-fur-2-ll-2-hIdroxi-4-{4-meto xifenif)butanamida
El compuesto del epigrafe se prepant en forma de una mezcla de diasterecisémeros
de acuerdo con al método c. El rendimiento fue 2,4 g, 44%

EM [M+1]*: 385

'H-RMN (CDCl3): {mezcla de diasterecisémeros) 57,39 — 7,38 (m, 1H), 7.09 (d, 2H),
6,82 (d, 2H), 8,70 — 6,67 (m, NH, 1H), 6,41 — 6,35 (m, 2H), 3,92 (m, 1H), 3,78 (s, 3H),
3,33 - 3,24 (m, 1H), 2,82 - 2,19 (m, 8H), 1,96 — 1,87 (m, 1H), 1,87 — 1,40 (m, 4H)

Ejemplo 47

N-[(3R)-1-Azabicicio[2.2.2]o ct-3-I[]-N-metil-8H-xanten-9-carboxamida

El producto del epigrafe se sintetizd de acuerio con el método a. El rendimiento fue
0,9 g, 50%.

EM [M+1]*: 349

'H-RMN (400 MHz, 60°C, CDCls): & 7,26 - 7,19 (m, 4H), 7,10 - 7,01 (m, 4H), 5,51 (s,
1H), 4,18 {multiplete ancho, 1H), 2,92 (s, 3H), 2,85-2,40 {m, 6H), 1,85-1,20 (m, 5H)

EJemplo 48

N-[(3R)-1-Azablciclo[2.2.2]o ct-3-1]-2-(5-bromotien-2-1I)-2-{4-fluoro-3-metiifenli)-2-
hidroxlacetamida

El compuesto del epigrafe se sintetizd en forma de una mezcla de diastereocisémeros
de acuerdo con el método c. El rendimiento fue 2,1 g, 42%.

EM [M+1] *: 453, 455

'H-RMN (CDCly): (mezcla de diasterecisdmeros) § 7,35 — 7,20 (m, 2H), 7.08 — 6,89
{m, 3H), 6,80 (dd, 1H), 3,93 — 3,84 (m, 1H), 3,18 — 3,07 (m, 1H), 2,69 — 2,58 (m, 4H),
2,33 - 2,22 (m, 4H), 1,82 — 1,87 {m, 1H), 1,63 — 1,42 (m, 4H)

EJemplo 49
(28)-N-{(3R)-1-Azablcliclo[2.2.2]oct-3-I]-2-cIclopentil-2-hidroxl-2-ien-2-llacetamida
El compuesto del epigrafe se sintetizé de acuerdo con el método b. El rendimlento fue
0,650 g, 44%.

EM M+1] *; 335

TH-RMN (CDCh): & 7,24 (m, 1H), 7,08 (m, 1H), 6,97 (m, 1H), 6,64 (d, NH, 1H), 3,91 -
3,81 (m, 1H), 3,33 — 3,23 (m, 1H), 2,88 — 2,69 (m, 5H), 2,42 — 2,33 (m, 1H), 1,87 (m,
1H), 1,69 — 1,36 (m, 12H)

[a%
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Elemplo 50

Cloruro de (3R)-1{3-(benzotiarol-2-lioxl)proplil]-3-(2-fur-2-i-2-hidroxipent-3-
Inollamina)-1-azonlablciclo[2.2.2]-octano

El compuesto del epigrafe se sintelizé en forma de una mezcla de dlasterecisémeros
de acuerdo con los métodos c y d.

El tiempo de reacclén para la etapa final (condiciones: THF, temperatura de reflujo) fue
de 7 dlas. El producto obtenido se purificé mediante diversos lavados con éter. El ren-
dimiento fue 0,337 g (75%).

EM [M-CIJ*: 480

HPLC: mezcla de diasteracisémeros 49:51

TH-NMR (DMSO-dy): (mezcla de diasterecisdmeros) § 8,53 — 8,49 (m, NH, tH), 7,69
(m, 1H), 7,58 {m, 1H), 7,63 - 7,39 (m, 2H), 7,26 - 7,19 (m, 2H), 6,43 — 6,38 (m, 2H),
4,20 — 4,14 (m, 1H), 4,05 - 3,99 (m, 2H), 3,76 — 3,65 (m, 1H), 3,60-3,20 (m, 7H), 2.20-
1,65 (m, 7H), 1,87 (s, 3H)

Ejemplo 51

Cloruro de (3R)-3-(2-fur-2-Il-2-hidroxipent-3inoltamino}-1{3{naftalen-1-
lloxl)propll]-1-azoniabiciclo[2.2.2]octano

El compuesto del epigrafe se sintetizd en forma de una mezcla de diasterecisbémeros
de acuerdo con los métodos ¢ y d.

El tiempo de reaccién para la etapa final (condiciones: THF, temperatura de refiujo) fue
de 7 dlas. El producto obtenido se purificé mediante diversos lavados con éter. El ren-
dimlento fue 0,252 g (57%).

EM [M-CI]": 473

HPLC: mezcla de diastereocisémeros 48:52

'H-NMR (DMSO-d,): (mezcla de diastereoisémeros) & 8,62 — 8,58 (m, NH, 1H), 8,23
(m, 1H), 7,90 - 7,86 (m, 1H), 7,61 — 7,40 (m, 5H), 7,25 (m, 1H), 6,88 (m, 1H), 6,46 —
8,38 {m, 2H), 4,30 — 4,20 (m, 3H), 3,95 - 3,30 {m, BH), 2,42 — 2,25 (m, 2H), 2,20 - 1,70
(m, 5H), 1,89 (s, 3H).

Ejemplo 52

Bromuro de (3R)-1-[3<{besnzo[1,3]dloxol-5-lox|)propil]-3-4{2-fur-2-i-2-hidroxipent-
3-nollamino)-1-azonlabiciclo-{2.2.2]octano

El compuesto del epigrafe se sintetizd en forma de una mezcla de diastereoisdmeros
de acuerdo con los métodas c y d.

El tempo de reacclén para la etapa final (condiciones: THF, temperatura de refiujo) fue

o
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de 2 dias. El producto obtenido se purificd mediante diversos lavados con éter. El ren-
dimlento fue 0,320 g (78%).

EM [M-Br]": 467

HPLC: mezcla de diastereoisémeros 52:48

'H-NMR (DMSO-ds): (mezcla de diasterecisémeros) & 8,54 — 8,49 (m, NH, 1H), 7,60
(s, 1H), 7,21 (d, 1H), 6,82 (d, 1H), 8,65 (m, 1H), 6,45 — 8,38 (m, 3H), 5,96 (s, 2H), 4,26
- 4,15 (m, 1H), 4,00 — 3,95 (m, 2H), 3,82 - 3,70 (m, 1H), 3,61 - 3,28 (m, 7H), 2,15 -
1,74 (m, 7H), 1,89 (s, 3H).

Ejemplo 53

Bromuro de (3R)-3-{[(2S)-2-ciclopentil-2-hidroxi-2-tien-2-llacetil]Jamino}-1-{4,4.4-
triflucrobutil)-1-azoniabiciclo-{2.2.2]octano

El compuesto del epigrafe se sintetizb de acuerdo con el método d a partir del ejemplo
49,

El tempo de reaccién (condiciones: THF, temperatura de rflujo) fue de 3 dias. El pro-
ducto obtenldo se purificd medianta diversos lavados con éter. El rendimlento fue
0,183 g (77%).

EM [M-Br]": 445

TH-NMR (DMSO-ds): 5 8,28 (d, NH, 1H), 7,38 (dd, 1H), 7,09 (dd, 1H), 6,94 (dd, 1H),
6,11 (s, OH, 1H), 421 — 4,12 (m, 1H), 3,72 (m, 1H), 3,59 - 3,30 (m, 5H), 3,25 - 3,17
(m, 2H), 2,80 (m, 1H), 2,41 — 2,25 (m, 2H), 2,05 — 1,80 (m, 6H), 1,80-1,62 {m, 1H),
1,62-1,30 (m, 8H)

Ejemplo 54

Bromuro de (3R)-3-{[(28)-2-ciclopentl!-2-hidroxi-2-tien-2-lacetiflamino}-1-{2-
hidroxietii)-1-azoniabicicio[2.2.2]-0ctano

El compuesto del epigrafe se sintetizt de acuerdo con el método d a partir del ejemplo
49,

El tiempo de reacclén (condiciones: THF, temperatura de reflujo) fue de 5 dlas. El pro-
ducto obtenido se purificé medlante diversos lavados con éter. El rendimiento fue
0,174 g (84%).

EM [M-Bf]*: 379

'H-NMR (DMSO-dg): & 8,24 (d, NH, 1H), 7,37 (dd, 1H), 7,08 (dd, 1H), 8,94 (dd, 1H),
6,10 (s, OH, 1H), 5,27 (t, OH, 1H), 5,20-5,10 (m, 1H), 4,15 (m, 1H), 3,85 — 3,75 (m,
2H), 3,75-3.20 (m, 5H), 2,83 — 2,77 (m, 1H), 2,00 — 1,85 (m, 4H), 1,77 — 1,66 (m, 1H),
1,53-1,41 (m, 8H)
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Ejemplo 55

Bromuro de (3R)-1-{4-acetoxibutil)-3{2-{5-bromotien-2-ll)-2-{4-fluoro-3-metlifenil)-
2-hidroxiacetllamino]-1-axonlabiciclo[2.2.2]octano

El compuesto del epigrafe se sintetizdb en forma de una mezcia de diastereclsdémeros
de acuerdo con los métodos ¢ y d. El iempo de reacclén para la etapa final (condiclo-
nes: THF, temperatura de reflujo) fue 41 horas. El producto obtenido se purificé me-
diante diversos lavados con éter. E! rendimiento fue 0,190 g (88%).

EM [M-Br]": 569, 567

'H-NMR (DMSO-dg): (mezcla de diasterecisémeros) & 8,72 (d, NH, 1H), 7,45 (d,1H),
7,36 - 7,18 (m, 2H), 7.13 - 7,06 (m, 2H), 6,81 {t, 1H), 4,25 — 4,18 (m, 1H), 4,06 - 4,00
(m, 2H), 3,72 — 3,26 (m, 6H), 3,18 — 3,11 (m, 2H), 2,20 (s, 3H), 2,21 - 1,84 (m, 1H),
2,02 (s, 3H), 1,95 1,54 (m, 8H)

EjJemplo 56

Bromuro de (3R)-3-[2<{5-bromotien-2-il})-2-{4-flucro-3-metlifenil)-2-
hidroxiacetilamino}-1-<{4-etoxicarbonilbutil)-1-axonlabiciclo[2.2.2)octano

El compuesto del epigrafe se sintetlzé en forma de una mezcla de diasterscisdmeros
de acuerdo con los métodos c y d. El tiempo da reaccidn para la etapa final (condiclo-
nes: THF, temperatura de reflujo) fue 48 horas. El producto obtenido se purificd me-
dlante diversos lavados con éter. El rendimiento fue 0,201 g (62%).

EM [M-Brl*: 583, 581

'H-NMR (DMSO-d,): (mezcla de dlasterecisémeros) 5 8,72 (d, NH, 1H), 7,45 (d, 1H),
7,36 - 7,18 (m, 2H), 7,13 — 7,06 (m, 2H), 8,91 (t, 1H), 4,26 — 4,16 (m, 1H), 4,08 (c, 2H),
3,65 — 3,30 (m, 8H), 3,18 - 3,09 (m, 2H), 2,40 — 2,32 (m, 2H), 2,20 (s, 3H), 2,08 - 1,48
(m, 9H), 1,18 (t, 3H)

Ejemplo 57

Bromuro de (3R)-1-(3-clanoproplil)-34{2-fur-2-i-2-hidroxl-4-{4-metoxifenli)-
butirilamino]-1-azonlablciclo[2.2.2]octano

El compuesto del epigrafe se sintetizd en forma una mezcla de diastereolsémeros de
acuerdo con los métodos ¢ y d. El tempo de reaccién para la etapa final (condiciones:
THF, temperatura de reflujo) fue 3 dias. El producto obtenido se purificé mediante di-
versos lavados con éter. El rendimiento fue 0,113 g (65%).

EM [M-Br]": 452

H-NMR (DMSO-d,): (mezcla de diastersocisémeros) 5 8,49 — 8,40 (m, NH, 1H), 7,58
(s, 1H), 7,09 (d, 2H), 6,84 (d, 2H), 6,41 - 6,35 (m, 2H), 6,33 (d, 1H), 4,27 - 4,19 (m,
1H), 3,80-3,85 (m, 1H), 3,71 (s, 3H), 3,63 — 3,36 (m, 5H), 3,23 — 3,17 (m, 2H), 2,68 —

3]
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2,60 {m, 3H), 2,40 - 1,73 (m, 10H)
Ejemplo 58
Bromuro de (3R)-1-{2-[1,3]dloxolan-2-{l-atil}-3-[2-fur-2-1-2-hidrox]-4-{4-

metoxifenil)butiriiaminc]-1-azonlabiciclo[2.2.2]octano

El compuesto del epigrafe se sintetizd en forma de una mezcla de diastereolsémeros
de acuerdo con los métodos c y d. El tlempo de reaccién para la etapa final (condicio-
nes: THF, tamperatura de refiujo) fue 3 dias. El producto obtenido se purificé mediante
diversos lavados con éter. El rendimiento fue 0,128 g (70%).

EM [M-Br]": 485

'H-NMR (DMSO-ds): (mezcla de diasterecisémeros) 5 8,47 — 8,37 (m, NH, 1H), 7,58
(s, 1H), 7,09 (d, 2H), 6,84 (d, 2H), 6,40 — 6,35 (m, 2H), 6,32 (d, 1H), 4,94 — 4,90 (m,
1H), 4,21 (m, 1H), 3,96 — 3,77 (m, 4H), 3,71 (s, 3H), 3,59 — 3,21 (m, 7H), 2,72 - 2,61
{m, 1H), 2,41 — 1,74 (m, 10H). ;

Ejemplo 59

Cloruro de (3R)-3-{[(9-hidroxi-9H-fluoren-8-l)carbhonlil}-amino}-1-[3-
(metiifenilamino)proplil]-1-azoniablciclo{2.2.2]octano

El compuaesto del epligrafe se sintetlzd de acuerdo con los métodos b y d. El iempo de
reaccién para la etapa final (condiciones: THF:CHCl, 1:1, temperatura de reflujo) fue
20 dias. El producto obtenido se purificé mediante lavado con CHCl; calients y éter. El
rendimlento fue 0,052 g (33%).

EM [M-CIJ*: 482

"H-NMR (DMSO-ds): & 8,88 (d, NH, 1H), 7,78 (d, 2H), 7,45 — 7,16 (m, 8H), 6,81 — 6,62
(m, , 4H), 4,23 — 4,14 (m, 1H), 3,76 — 3,53 (m, 2H), 3,43 — 3,17 (m, BH), 2,91 (s, 3H),
2,23 -1,77 (m, TH).

Ejempio 80

Bromuro de (3R)-3{metil{9H-xanten-8-lcarbonll)amino]-1-{3-plmrol-1-Npropll)-1~
aronlablciclo[2.2.2]octano

E! compuesto del epigrafe se sintetizd de acuerdo con los métodos a y d. El tiempo de
reacciéon para la etapa flnal (condiciones: THF, temperatura de reflujo) fue 2 dias. El
producto obtenido se purificé mediante diversos lavados con éter. El rendimiento fue
0,257 g (83%).

EM [M-Br]"; 456

'H-NMR (DMSO-d,):5 7,34 — 7,06 (m, 8H), 6,78 (m, 2H), 6,01 (m, 2H), 5,75 (s, 1H),
4,47 (m, 1H), 3,94 - 3,88 (m, 2H), 3,72 — 3,25 (m, 6H), 3,39 (s, 3H), 3,20-3,05 (m, 2H),

\Te
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2,22 - 1,88 (m, 7H).

Ejemplo 61

Cloruro de (3R)-1-[3-{bifenli-4-lloxi)propil]-3-{metll{9H-xanten-8-carboniljamino]-
1-azonlabliciclo[2.2.2]octanc

El compuesto del epligrafe se sintetiz6 de acuerdo con los métodos a y d. El iempo de
reaccion para la etapa final (condiciones: THF, temperatura de reflujo) fue 11 dias. El
producto obtenido se purificd mediante diversos lavados con THF y éter. El rendimien-
to fue 0,195 g (57%).

EM [M-CI]*: 559

'H-NMR (DMSO-ds): 8 7,62 (d, 4H), 7,47 — 7,02 (m, 13H), 5,77 (s, 1H), 4,50 (m, 1H),
4,13 - 4,06 (m, 2H), 3,82 - 3,31 (m, 8H), 3,42 (s, 3H), 2,25 — 1,01 (m, 7H).

Los siguientes ejemplos llustran las composiciones farmacéuticas de acuerdo con la
presente invenclén y los procadimientos para su preparacion.

Ejemplo 62
Preparacién de una composiclén farmacéutica: comprimidos
Formulacién:

Compuesto de la presents invencion 5,0 mg
Lactosa 113,6 mg
Celulosa microcristalina 28,4 mg
Anhtdrido sllicico ligero 1,5mg
Estearato de magnesio 1,5mg

Utilizando una méquina mezcladora, se mezciaron 15 g del compuesto de la presente
invencién con 340,8 g de lactosa y 85,2 g de celulosa microcristalina. La mezcla se
sometid a moldeo por compresién utilizando un compactador de rodillos para obtener
un material comprimido en forma de escamas. El materlal comprimkio en forma de
escamas se pulverizd utllizando un malino de martillo, y el material pulverizado se ta-
miz6 a través de un tamiz de malla 20, Al material tamlzado se le afladieron una por-
clén de 4,5 g de anhldrido slliclco ligero y 4,5 g de estearato de magnesio y se mezcla-
ron. El producto mezclado se sometié a una maquina de formacién de comprimidos
equipada con un sistema de matriz/punzén de 7,5 mm de didmetro, obtenlendo 3.000
comprimidos cada uno de 150 mg de peso.

D
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Preparacién de una composiclén farmacéutica: comprimidos recublertos
Formulacion:

Compuesto de la presente invenclén 5,0mg
Lactosa 85,2 mg
Almidén de malz 40,8 mg
Poliviniipirrolidona K25 7.5mg
Estearato de magnesio 1.5mg
Hidroxipropilcelulosa 23mg
Palletilenglicol 6000 0.4 mg
Diéxido de titanio 1,1mg
Talco purificado 0,7 mg

Utilizando una maquina granuladora de lechc fuldizado, se mezciaron 15 g del com-
puesto de la presents invencién con 285,6 g de lactosa y 122,4 g de aimidén de malz.
Por separado, se disolvieron 22,5 g de poliviniipimolidona en 127,5 g de agua para
preparar una soluciéon de fllacién. Utilizando una méquina granuladora de lecho fluidi-
zado, la solucién de fijacidén se pulveriz6 sobre la mezcla anterior obtenlendo granulos.
Se afiadié a los granulos obtenidos una porcién de 4,5 g de estearato de magnesio y
se mezclaron. La mezcla obtenkia se sometid a una méquina formadora de comprimi-
dos equipada con un sistema bicdncavo de matriz/punzén de 6,5 mm de didmetro,
obtenlendo con ello 3.000 comprimidos cada uno de 150 mg de peso.

Por separado, se prepanré una solucidn de recubrimlento por suspensién de 6,9 g de
hidroxipropilmetilcelulosa 2910, 1,2 g de polletilenglicol 6000, 3,3 g de didxido de tita-
nlo y 2,1 g de talco purificadoe en 72,6 g de agua. Utilizando un sistema de alto recu-
brimiento, se recubrieron los 3.000 comprimidos antes preparados con la solucién de
recubrimiento obtenidndose los comprimidos con cublerta pelicular, cada uno de 154,5
mg de peso.

Ejemplo 64

Preparacién de una composliclién farmacéutica: liquido para Inhalacién
Formulaclén:

Compuesto de la presents Invencion 400 ug

Solucidn salina fislolégica 1mi

Se disolvié una porciébn de 40 mg del compuesto de la presente Invencién en 80 ml de
disolucldn sallna fislolégica y la solucién se ajustd hasta un volumen total de 100 m!
con la misma solucion salina, se distribuyb en porcionas de 1 ml en ampolias con una
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capacidad de 1 m! y a continuacion se esterliizé a 115°C durante 30 minutos dando un
liquido para inhalaclén.

EJemplo 65

Preparacién de una composicién farmacéutica: polvo para Inhalaclén
Formulacién:

Compuesto de la presente invencién 200 pug
Lactosa 4.000 ug

Una porclén de 20 g del compussto de la presents Invenclon se mezclé uniformements
con 400 g de lactosa y una porclén de 200 mg de esta mezcla se envasé en un inhala-
dor de polvo que se utiliza axclusivamente para producir polvo para Inhalacién.

EJemplo 68
Preparacién de una composicién farmacéutica: aerosol para Inhalaclén
Formulacién:

Compuesto de la presente invencién 200 pp
Alcohol etilico deshidratado (absoluto) USP 8.400 ug
1.1,1,2-Tetrafluorostano (HFC-134A) 46.810 ug

El concantrado de principio activo se prepand disolviendo 0,0480 g del compuestio de
la presente invencién en 2,0160 g de alcohol etllico. Se afladié el concentrado a un
aparato de relleno aproplado. El concentrado de princlpic activo se distribuyd en un
envase para aercsol, se purgd el espacio en cabeza del envase con nitrbgeno o vapor
HFC-134A (los Ingredientes de purga no deben contener més de 1 ppm de oxigeno) y
88 camd herméticamenta con vélvula. A contlnuaclon se introdujaron a presidn en sl
envase herméticamente cerrado 11,2344 g del agente propulsor HFC-134A.

—
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REIVINDICACIONES

1. Un compuesto que es un derivado de quinuclidina-amida de formula (1):
R,
|

N._- Rz
N:‘(CH,)_§ \Lr

)

en la que

R, representan un &tomo de hidrégeno o un grupo alquilo Inferior lineal o ramificado,
opclonalmente sustituido;

Rz representa un grupo de férmula 1) o ii)

en las que
Ry representa un grupo seleccionado de fenilo, 2-furllo, 3-furilo, 2-tienilo o 3-tienilo;

R, representa un grupo selaccionado de alqullo inferior opclonalmente sustituido, al-
quenllo inferior opcionalmente sustitukdo, alquinilo inferior opclonalmente sustituldo,
ciclcalqullo, cicloalquilmetilo, fenilo, bencilo, fenetilo, 2-furllo, 3-furilo, 2-tienilo o 3-
tienilo;

¥ R; representa un 4tomo de hidrégeno o un grupo hidroxl, metilo o -CHzOH;

estando los anillos bencénicos en la férmula ) y los grupos clclicos representados por
Rs Y Rq opclonalmente sustituidos, cada uno de ellos de forma independients, con uno,
dos o tres sustituyentes seleccionados de halégeno, alqullo Inferior lineal o ramificado
opcionalmente sustituido, hidroxi, alcox! inferior lineal o ramificado, opcionaimente sus-
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thuido, nitro, ciano, -COzR' o -NR'R", en los que R’y R representa cada uno indepen-
dientemente un dtomo de hidrégeno o un grupo alqullo Inferior lineal o ramificado, op-
cionalments sustituido o R' y R" junto con el &tomo al que estén unidos forman un gru-
peo clclico;

Q representa un enlace sencillo o un grupo -CHz-, -CHxCH3-, -O-, -O-CHz-, -S-, -S-
CHz~ 0 -CH=CH-;

p es 1 ¢ 2 y ol grupo amida esta en las posicionss 2, 3 6 4 del anlllo azabicldico;

0 sus sales famacéuticamente aceptables, incluyendo sales de amonio cuaternario y
la totalidad de [sémeros individuales y mezclas de los mismos;

con la condiclén de que cuando p es 2, el resto amida se encuentra en la posicién 3
del anillo de quinuclidina, R, es hidrégeno y Ry y R, son ambos fenilo no sustituldo,
entonces

~cuando el cltado compuesto no es una sal farmacéuticamnents aceptable o es
una sal HCl, entonces R no puede ser hidrégeno o hidroxi; y

-cuando el citado compuesto es una sal de amonio cuatemnario que presenta un
grupo metilo unide al 4tomo de nitrdgeno del anillo de quinuclidina, sntonces Rs no
puede ser hidroxi.

2. Un compuesto segin la relvindicaclén 1, el cual es una sal de amonio cuatemario

de férmula (I1)
R,

|
X N R,
Re—(CH,),—A— (CH,), —N‘l(c,_, 95 \I(]:

m

en la que R,, Rz y p son como se han definido en la relvindicaclén 1;
m es un nimero entero de 0 a 8;

n es un namero entero de 0 a 4:

133~
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A representa un grupo seleccionado de -CHs-, -CH=CR'-, -CR=CH-, -CR'R"-, -C(O)-,
0-, -8-, -§(0)-, -S(0)=- y -NR'-, on los que R’ y R" son como se han definido en la
maivindicaclén 1;

Ry representa un atomo de hidrégeno, o un grupo seleccionado de alqulio Inferor li-
neal o ramificado, opclonalmente sustituido, hidroxl, alcoxi inferior lineal o ramificado,
opclonalments sustituido, ciano, nitro, -CH=CR'R", -C(O)OR', -OC(O)R', -SC{O)R,
-C(O)NR'R", -NR'C{OYOR", -NR'C(O)NR", ciclcalquilo, fenllo, naftalenilo, 5,6,7,8-
tetrahidronaftalenilo, benzo[1,3]dloxolllo, heteroarilo o heterociclilo; slendo R’ y R* co-
mo se han definido en la refvindicacién 1; y en los que los grupos ciclicos representa-
dos por R, estan opcionalimente sustituldos con uno, dos o tres sustituyentes seleccio-
nados de halégeno, hidroxi, alquilo Inferior lineal o ramificado, opcionalmente sustitul-
do, fenlio, -OR’, -SR’, -NR'R", -NHCOR’, -CONR'R”, -CN, -NO; y -COOR’; slendo R' y
R" como se han definido en la reivindicacién 1; y

X representa un anién farmacéuticamente aceptable de un dcido mono o polivalente,

y la totalidad de Isémeros individuales y mezclas de los mismos;

Con la condicién de que cuando p es 2, el rasto amida se encuentra en |a posicién 3
del anlllo de quinuclidina, R, es hidrégeno, Ry y Ry son ambos fenilo no sustituido y Rs
o3 hidroxi, entonces en los compuestos de formula (II) la secuencia Rg<{CHz),-A-
(CHa)~ no puede ser un grupo metillo.

3. Un compuesto seg(n la relvindicacién 1 4 la reivindicaclén 2, en el que R, es hidrd-
gano, matllo o atllo.

4. Un compuesto segun la relvindicacion 3, en el que R, es hidrégeno.

5. Un compuesto segin cualqulera de las reivindicaciones precedentes, en el que R;
es un grupo de férmula i), en la que Ry, el cual esté opcionalmente sustituldo por uno
o més &tomo(s) de halégeno, es un grupo selecclonado de entre fenlio, 2-tienllo, 3-
tienilo o 2-furilo.

6. Un compuesto segin la relvindicacién 5, en el que R; es un grupo de férmula I), en
la que Ry representa un grupo fenllio, 2-tienllo o 2-furllo que esti opclonalmente susti-
fuldo con uno o més Atomo(s) de halégeno.

7. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 5 y 6, en el

\
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que R; 83 un grupo de fdrmula i), en la que R, representa fenilo o 2-tienilo.

8. Un compuesto de acuerdo con una cualquiera de las relvindicaclones anteriores, en
el que R, reprasenta un grupo lineal seleccionado de etllo, n-butilo, vinilo, alllo y 1-
propenilo y 1-propinilo, o un grupo que esta opcionalmente sustituido con uno o mas
atomo(s) de hal6geno, grupo(s) metllo o metoxi, seleccionado de ciclopentilo, ciclo-
hexilo, fenilo, bencllo, fenetilo, 2-tienilo y 3-furlio.

9. Un compuesto de acuerdo con la relvindicacién 8, en el que R, representa un grupo
lineal seleccionado de etlio, n-butilo, vinllo, alilo y 1-propinilo, 0 un grupo que ests op-
cionalmentse sustituido con uno o més &tomo(s) de halégeno, grupo(s) metilo o metox,
seleccionados de ciclopentilo, fenilo, benclio, fenstilo y 2-tienilo.

10. Un compuesto de acuerdo con una cualquiera de las relvindicaciones 8 y 9, en el
que R, representa un grupo selecclonado de etilo, n-butllo, vinilo, alllo, ciclopantilo,
fenilo, banclio o 2-tienllo. '

11. Un compuesto de acuerdo con una cualquiera de las relvindicaclones 1 a 4, en el
que R; es un grupo de férmula ii), en la que Q representa un enlace sencillo o un ato-
mo de oxigeno.

12. Un compuesto de acuerdo con una cualqulera de las reivindicaciones anteriores,
en el que Ry a3 hidrdgeno o hidroxl.

13. Un compuesto de acuerdo con una cualquiera de las reivindicaciones anteriores,
en al que p es 2 y el grupo amida esta an las posiciones 3 ¢ 4 del anillo azabiciclico.

14. Un compuesto de acuerdo con la relvindicacidn 13, en el que el grupo amida esta
en |a posicidn 3 del anillo azabiclclico.

15. Un compuesto de férmula (lI) de acuerdo con una cualqulera de las relvindicacio-
nes 2 a 14, en el que m es un nimero entero de 0 a 6 y n @8 un nimero entero de 0 a
4; A representa un grupo selecclonado de —CHa-, -CH=CH-, =0O-, -C(O)-, -NR'-y -5-;
¥ R 88 un dtomo de hidrégeno, un grupo clano, un grupo nitro, un grupo -C{O)OR', un
grupo -OC(O)R’, un grupo -SC(O)R’, un grupo —-CH=CH,, un grupo -CH=CR'R", un
grupo -C{O)NR'R", un grupo alquilo de C,-C, lneal o ramificado, que estA opecional-
ments sustituido con uno o mas atomo(s) de halégeno, un grupo alcoxi de C;-C, lineal,
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que esth opclonalments sustituido con uno o mas atomo(s) de haldégano o grupo(s)
hidroxi, o un grupo ciclico, que estd opcionalmente sustituldo con uno 0 mas sustitu-
yentas selecclonados de entre 4tomos de haldgeno, grupos de férmula -C(O)JNR'R" y
grupos metilo, hidroxi, nitro y fenilo, slendo el grupo ciclico seleccionado de ciclohexilo,
fenllo, 5,6,7.8-tetrahidronaftalenilo, 2-tienllo, 1-pimolidinilo, 1-pirrolilo, ben-
zo[1,3]dloxolllo, 2-benzotiazolilo, naftalenilo y dioxolilo.

16. Un compuesto de acuerdo con la relvindicaclén 15, en el que m es un nimero en-
tero de 0 a 5 y n es un nimero entero de 0 a 2; A representa un grupo seleccionado
entre -CHz, -CH=CH-, -O-, -C(O}, -NR'-, y -S-; y Ry s un 4tomo de hidrégeno, un
grupo ciano, un grupo -C{O)OR', un grupo -OC{O)R’, un grupo -SC(O)R’, un grupo —
CH=CH;, un grupo -C{O)NR'R", un grupo alquilo C,-C, lineal o ramificado, un trifluo-
rometilo o un grupo cldlico selecclonade entre ciclohexilo, 5,6,7,8-tetrahydronafialenilo,
2-tienllo, 1-pimolilo, benzo[1,3]dlaxalilo, 2-benzotiaxolilo, naftalenilo, dioxoltio y fenllo, el
cual estd opclonalmente sustitukio con uno o més sustituyentes seleccionados de
4tomos de haldgeno, grupos da formula -C(O)NR'R", grupos metllo, hidrox! y fenilo.

17. Un compuesto de acuerdo con una cualquiera de las reivindicaclones 15 y 16, en
el que m ea un nimero entero de 0 a 5 y n es un nimero entero de O a 2; A representa
un grupo seleccionado de —CH,-, -CH=CH-, -O-; y R, se selecciona de hidroge-
no, alquilo de C;-C, lineal, -CH=CHj, ciclohexilo, fenllo, el cual esth no sustituido o
sustituido con uno o dos sustituyentes seleccionados a partir de grupos metilo e
hidroxl, 5,6,7,8-tetrahidronaftalenilo y 2-tienilo.

18. Un compuesto de acuerdo con la relvindicaclén 17, en el que la .secuencia Ry -
(CHz)a — A — (CHa)y— sa selecciona de metio, 3-fenoxipropiio, 3-(3-
hidroxifenoxl)proplio, alilo, heptllo, 3-fenlipropilo, 3-fenllalllo, 2-fenoxietilo, 2-
benciloxietilo, clcloheximetilo, 3-(5,6,7,8-tetrahidronaftalen-2-loxl)propilo, 5~2,6-
dimetiifenoxi)pentilo, 3-tien-2-lipropilo ¢ 3-clclohexilpropilo y X es bromuro o trifiuoroa-
cetato.

19. Un compuesto de acuerdo con una cualquiera de las relvindicaciones anteriores,
que es un solo isdmero.

20. Un compuesto de acuerdo con la relvindicacidn 1 6 la relvindicacién 2, que es uno
de:
N-(1-Azabiciclo[2.2.2]oct-3-1}-2-hidrox}-2,2-dltien-2-llacetamida,
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N-[(3R)-1-Azabiciclo[2.2.2]act-3-il]-2-hidroxi-2,2-ditien-2-lacetamida,
N-[(3S)-1-Azablciclo[2.2.2]oct-3-1]-2-hidroxl-2,2-ditlen-2-llacetamida,
N-[(3R)-1-Azabliciclo[2.2.2]oct-3+l]-2.2-ditien-2-llacetamida,
N-[(3R)-1-Azabiciclo[2.2.2]oct-3H(]-2-ciclopentil-2-hidroxl-2-len-2-liacetamida,
N-[(3R)-1-Azabiciclo[2.2.2joct-3HI}-2-hidrox}-2-tien-2-ilpent-4-enamida,
(2*)-N-[(3R)-1-Azablciclo[2.2.2]oct-3-Il]-2-hidrox}-2-tlen-2-ilbutanamida  {diastereolsd-
mero 1),

(2*)-N-[(3R)-1-Azabiciclo[2.2.2]oct-34l}-2-hidroxi-2-tien-2-ilbutanamida  (dlastereoisé-
mero 2),

(2*)-N-[(3R)-1-Azablciclo[2.2.2]oct-31]-2-hidroxi-2-tlen-2-llbut-3-enamida  (dlastereoi-
sdémero 1),

(2*}-N-[(3R)-1-Azabiclclo]2.2.2]oct-3-il]-2-hidroxi-2-tien-2-llbut-3-enamida  (diasteraoi-
gémero 2),

N-[(3R)-1-Azabiclclo[2.2.2]oct-3-ll]-2,3-difenilpropanamida,
N-[(3R)-1-Azabiclclo[2.2.2]oct-3-il]-2-ciclopentll-2- hidroxi-2-fenilacetamida,
N-[(3R)-1-Azabiclclo]2.2.2]oct-3-l-2-fenllhexanamida,

N-(1-Azabiciclo[2.2 2]oct-3-il)}-9H-xanten-9-carboxamida,
N-[(3R)-1-Azabicicio[2.2.2]oct-3-l}-9H-xanten-8-carboxamida,
N-[(3S)-1-Azabiciclo[2.2.2]oct-3HI}-9H-xanten-9-carboxamida,
N-{1-Azabiciclo[2.2_2]oct-3-1)-8-hidroxi-9H-fluoren-9-carboxamida,
N-[(3R)-1-Azabiciclo[2.2.2]oct-3-1]-N-metil-9H-xanten-9-carboxamida

(28 )-N4{(3R)-1-Azabiciclo[2.2.2]oct-3-il]-2-ciclopentil-2-hidroxi-2-tien-2-llacetamida
Bromuro de 3-(2-hidroxi-2,2-ditlen-2-lacetilamino}-1-metil-1-azoniabiciclo[2.2.2]octano,
Bromuro de 3-(2-hidroxi-2,2-ditien-2-lacetilamino)-1-(3-fenoxipropil)-1 -azoniabiciclo-

[2.2.2Joctano, .
Trifluoroacetato de (3R)-3-(2-hidroxi-2,2-ditlen-2-ilacetilamino)-1-matii-1-azoniabicicio-
[2.2.2]octano,

Trifluorcacetato de (3R)-1-alil-3-(2-hidroxl-2,2-ditlen-2-llacetiiamino)-1-azoniabiclclo-
[2-2.2]octano,

Trifluoroacetato de (3R}-1-heptil-3{2-hidroxi-2,2-ditlen-2-ilacetilamino)-1-azoniabiciclo-
[2.2.2]octano,

Bromuro de (3R)-3-(2-hidrox|-2,2-ditien-2 Hlacetilamino}-1-(3-fenilpropli)-1-
azoniabiciclo[2.2.2]cctano,

Trifluoroacetato de (3R)-3-(2-hidroxi-2,2-ditien-2-ilacetilamino)-1-((E)-3-fenilalil)-1-
azoniablciclo[2.2.2]octano,
Bromuro de (3R)-3-(2-hidroxi-2,2-ditlen-2-lacetilamino)-1-(2-fenoxietil)-1-azoniabiciclo-

[2.2.2Joctano,

14 |
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Bromuro de (3R)-3-(2-hidroxi-2,2-ditlen-2-llacetilamino)-1-(3-fanoxipropi()-1-
azoniabiciclo[2.2.2]octano,

Trifluoroacetato de (3R)-3-(2-hidroxi-2,2-ditlen-2-llacetilamino)-1-[3«(3-hidroxifenoxi)-
propll]-1-azoniabicicio[2.2.2]octano,

Trifluoroacetato de (3R)-1-(2-banclioxletil)-3-(2-hidroxi-2,2 -ditlen-2-llacetllamina)-1-
azonlabiciclo[2.2.2]octano,

Bromuro de (3R)-3-(2-hidroxi-2,2-ditien-2-ilacetilamino)-1-{3-tien-2-ilpropil)-1-
azonlabiciclo[2.2.2]octano,

Bromuro de (3S)-3-(2-hidroxi-2,2-ditien-2-lacetllamIno)-1-(3-fenoxipropil)-1-
azoniabiciclo[2.2.2]octano,

Bromuro de (3R)-3{2,2-dlitlen-24lacetilamino)-1-{3-fenoxipropll)-1-azoniabiciclo-
[2.2.2Joctano,

Bromuro de 1-metil-3-[{9H-xanten-9-iicarbonli}amino}-1-azoniabiciclo]2.2.2)octano,
Bromuro de 1-(3-fenoxipropil)-3-[(9H-xanten-9-ilcarbonil)amino}-1-azonlabiclclo-
[2.2.2]octano,

Bromuro de (3R)-1-(3-fenoxipropil)-3-{(9H-xanten-9-ilcarbonll)amino]-1-azoniablciclo-
[2.2.2]octano,

Trifluorcacetato de  (3S)-1-alil-3-[(9H-xanten-S-iicarbonll)amino}-1-azoniablciclo-
[222]octano,

Trifluorcacetato de (3S)-1-heptil-3-{(3H-xanten-S-icarbonil)amino]-1-azoniabiciclo-
[2.2.2]Joctano,

Trifluoroacetato de (3S)-1-ciclohexiimetil-3-[(9H-xanten-9-ilcarbonil)Jamino}-1-
azonlabiciclof2.2.2]octano,

Tdfluoroacetato de  (3S)-1-{3-clclohexilpropil)-3-[(9H-xanten-8-icarbonll}amino}-1-
azoniabiciclo[2.2.2]octano,

Bromuro de (3S)-1-(3-fenoxipropil)}-3-{{9H-xanten-8-lcarbonil}amina]-1-azoniabiciclo-
[2.2.2]octano,

Trifluoroacetato de (35)-1-[3-(5,6,7.8-tetrahidronaftalen-2-loxi)propil]-3-{(9H-xanten-9-
licarboniljamino}-1-azoniablcicio[2.2.2]actano,

Trifluoroacetato de  (3S)-1-{5-(2.6-dimetilifenoxi)pentil}-3-[(9H-xanten-S-ilcarbonil }-
amino}-1-azonlabiciciof2.2. 2]octano,

Bromuro de 3-{[{8-hidroxi-SH-fluoren-S-il)carbonillamino}-1-metil-1-azoniabiciclo[2.2.2]-
octano,

Bromuro de 3-{[(9-hidrox}-8H-flucren-g-ll)carbonlljamino}-1-(3-fencxdpropll)-1-
azoniabiciclo[2.2.2]octano.

Formiato de (3R)-1-[3-(2-carbamoilfenoxi)propll}-3<{[(9-hid roxi-9H-fluoren-9-
ilcarbonillamino}-1-azoniablclclo[2.2.2]octano

A2
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Formiato de {3R}-1-j4~(4-flucrofenil}-4-ox obutil]-3-{[(8-hidroxi-9H-fluoran-9-
il)carboniflamino}-1-azoniabiciclo[2.2.2]octano

Cloruro de (3R)-3-{[(9-hidroxl-8H-fluoren-9-il)carbonilJamino}-1-[3-(metilfenilaminc)-
propli}-1-azoniabiciclo[2.2.2]octano

Formlato de (3R)-3-{[(9-hidroxi-9H-fluoren-9-li)carbonillamino}-1-(3-fenlisulfanilpropll)-
1-azoniabiciclo[2.2.2]octano

Bromuro de (3R)-3{metll{9H-xanten-9-licarbonil}Jamino}-1-(3-pirrol-1-lipropli)-1-
azoniabiclclo[2.2.2]octano

Clouro de (3R)-1-[3«{blfenll-4-iloxi)propil]-3-[metil{8H-xanten-9-carbonil)amino}-1-
azoniabiciclo[2.2.2]octano

Cloruro de (3R)-3-(2-fur-24l-2-hidroxipent-3-Inollamino)-1-[3-(naftalen-1-lloxi)propll}-1-
azoniablciclo[2.2.2]Joctano

Bromuro de (3R)-1-[3{benzo]1,3]dloxol-5-llox)propll]-3-(2-fur-2-1I-2-hidroxipent- 3-
inollamino)-1-azonlabiciclof2.2.2]octano

Cloruro de (3R)-1-[3{benzotiazol-2-iloxy)propil}-3-(2-fur-2-il-2-hidroxipent-3-
inoilamino)-1-azonlabiciclo[2.2.2]octano

Bromuro de (3R)-3<{[(2S)-2-ciclopentil-2-hidroxi-2 -tien-2-ilacstli}lamino}-1-(2-hidroxietil)-
1-azoniabiciclo[2.2.2]octano

Formiato de (3R)-3-{[(25)-2-ciclopentil-2-hidroxl-2-len-2-llacetiljJamino}-1-{2-etoxietil)-1-
azoniabiciclo[2.2.2]Joctano

Bromuro de (3R)-3{[(28)-2-ciclopentl-2-hidroxi-2-tien-2-ilacetilamino}-1-{4.4 ,4-
trifluorobutil)-1-azonlablciclo[2.2.2]Joctano

Bromuro de (3R)-1-(4-acetoxibutll)-3-[2-{5-bromotien-2-i1)-2-{4-flucro-3-maetilfenil)-2-
hidroxiacetllamino]-1-azoniabiciclof2.2. 2Joctano

Bromuro de (3R)-3-[2-{5-bromotien-2-il}-2<{4-fluoro-3-metilfenil)-2-hidroxiacetilamino]-
1-{4-etoxicarbonilbutll)-1-azoniabiclclo[2.2.2]octano

Formiato de (3R)-1-(3-acetilsulfantipropil)-3-[ 2<(5-bromotien-2-1)-2(4-flucro-3-
metilfenil}-2-hidroxiacetilamino}-1-azoniabiciclo[2.2.2]Joctano

Bromuro de (3R)-1-(3-clanopropil)}-3{2-fur-2-il-2- hidroxi-4-(4 -metoxifenll)butirlamino]-1-
aronlabiciclo[2.2.2]octano

Formiato de (3R)-1-(2-carbamolletil}-3-{2-fur-2-i-2-hidroxi-4- (4-metoxifenil)butirlamino}-
1-azoniabiciclo[2.2.2]octano

Bromuro de (3R)-1-«(2-[1,3]dloxolan-2-iletil}-3-[2-fur-2-I-2-hidroxi-4-(4-metoxifenil)-
butirilamino]-1-azonlabiciclo[2.2.2]octano

21. Un procedimiento para preparar un compuesto de férmula (), como se ha definido
en la relvindicaclon 1 y en la que Rz es un grupo de férmula I) y Rs es un grupo hidrox,

4%
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comprendlendo dicho procedimlento hacer reaccionar un compuesto de férmula (V)

R,

| %

N R
(eH27 o :

V)

en la que R; y Ry son como se han definido en la reivindicacién 1, con el derivado or-
ganometélico comrespondiente, R-[Mg, LI, donde R, es como se ha definido en la
retvindicacin 1.

22. Un compuesto de fdrmula (V), que es uno de:

N-1-azabiciciof2.2.2]oct-3-1-2-0x0-2 -tlen-2-ilacetamida,
N-[(3R)-1-azabiclclo[2.2.2]Joct-3-il}-2 -0xo-2-tlen-2-lacetamida y
N-[(3S)-1-azablcicio[2.2.2]oct-3-1}-2-ox0-2-tien-2-ilacetamida.

23. Un procedimiento para preparar un compuesto de fdrmula (11), como se ha definido
en la reivindicaclén 2, comprendiendo dicho procedimiento hacer reacclonar un com-
puesto de formula (), como se ha definido en la relvindicacién 2 con un agents alqui-
lante de formula Rg{CH2)y-A-(CHa)w-W, ©n la que R, n, A y m son como se han definl-
do en la relvindicacién 2 y W representa cualquier grupo eliminable adecuado.

24. Una composiclén farmacéutica que comprends un compuesto de acusrdo con una
cualquiera de las reivindicaciones 1 a 20, mezclado con un vehiculo o dlluyente farma-
céuticamente aceptable.

25. Un compuesto de acuerdo con una cualquiera de las relvindicaclones 1 a 20, para
ol tratamiento de un estado patolégico o enfermedad susceptible de mejorar por anta-
gonismo de los receptores muscarinicos M3.

26. El uso de un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a
20, en |a fabricaclén de un medicamento para el tratamiento de un estado patolégico o
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enfermedad susceptible de mejorar por antagonismo de receptores muscarinicos M3.

27. El uso de acuerdo con la reivindicacién 28, en el que el estado patolégico es una
enfermedad o trastomo respiratorio, urolégico o gastrointestinal.

28. Un método para fratar un sujeto afectado de un estado patolégico o enfermedad
susceptible de mejorar por antagonismo de receptores muscarinicos M3, que com-
prende administrar a dicho sujeto una cantidad eficaz de un compuesto definido en
una cualquiera de las relvindlcaciones 1 a 20.

29. Un método de acuerdo con la reivindicacién 28, en el que el estado patolbgico es
una enfermedad o trastorno respiratorio, urolégico o gastrointestinal.

30. Una combinacidén de productos que comprende:

(1) un compuesto de acuerdo con una cualqulera de las reivindicaciones 1 a 20; y

(1) otro compuesto eficaz en el tratamiento de una enfermedad o trastomo respiratorio,
uroldgico ¢ gastrointestinal

para uso simultineo, por saparado o secuencial.

31. Una combinacién de productos de acuerdo con la relvindicacién 30, que compren-
de:

(i) un compuesto de acuerdo con una cuaiquiera de las relvindicaciones 1 a 20; y

(I un agonista B., esteroide, fArmaco antlalérgica, Inhibidor de la fosfodiestearasa (V
ylo antagonista del leucatrdeno D4 (LTD4) para un uso simultdneo, separsdo o se-
cuencial en el tratamiento de una enfermedad resplratoria.
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RESUMEN

Nuevos derivados de quinuclidina-amida que tienen la estructura quimica de férmula

general (I)
N - Rz
":‘tcﬂ.)§ \!ar

)
y sales farmacéuticamente aceptables de ios mismos, Iincluyendo las sales cuaterna-
rlas de férmula (Il)

!
X N R,
Rg—(CHa)y—A— (CHy)n —N‘:(cu,)é E/

)
asl como procedimientos para su preparacién, las composiclones farmacéuticas que
los contienen y su uso en terapla como antagonistas de receptores muscarinicos M3.
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