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Yo, el infrascrito JAMES KERR MILLIGAN, Notario Phblico de la Ciudad de
Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado,

CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del puiio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad me consta, Apoderado de
la Sociedad inglesa denominade “GLAX0O GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes da Inglaterra, e inscrita
en la Oficina de Registro de Sociedades bajo el niimero 806979, con domicilio social
en Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN,
Inglaterra;

QUE el citado Sefior Don PETER JOHN GIDDINGS estéi debiday asuficientemente
autorizado para firmar documentos de esta clase en nombre y representacién de

dicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fechado 8 de
julio de 2002.

Y QUE los objetos para los cuales se otorgd dicho Poder se encuentran dentro de loa
objetos o actividades de la citada Sociedad, de acuerdo con la Eseritura Constitutiva

1 ) ¥ los Estatutos Sociales, los cuales he tenido a la vista.

JAMES KERR MILLIGAN
Notario Piablico de Londres, Inglaterra
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(Hegue Convention of § October 1961 / Convention de La Haye du S octobwe 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NOKTHERN IRELAND
1. Comtry: Unlied Kingdom of Grest Britain end Northem Ireland
Pays: Roysume-Unl de Grande-Bretagne: ¢t d"Triands du Nord
This public documant / Le prisent acte public
2. Hm been signed by James Kerr Milligan

u & signd pur
3.  Acting inthe capacity of Notary Publie
aglssant en qualivd de
4 Bemythosmlftampof  The Bald Notary Public ' Q
et revitu du scemstimiwe de ) i
Catifiod/Atbestd
5. ot London/i Londres & theflc 14 August 2003

7. by Her Majeaty's Principal Sccretary of Stato fhr Forelgn sad Commonwesith Affein /
pax Jo Sccritatre d’Eist Principal do Sa Myjosté mox AfTaines Etrangéres ot du Commonweslth, !

8. Number/sousNo G229474
9. St 10. Signstwre X Garbrah
timbre:

T

For e Sacrvisgy of Bnte / Powr I Socriieivs &'Sant

I this docoment is to be used In & country which is not party to the Hague Convention of S October 1961,
it should he presented 1o the consular seotion of the mission representing that country.
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Power of Attorney Poder
The undersigned, El suscrito,
Glaxo Group Limited
domiciled in domiciliado en

Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN, GB

by means of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisbeck and Ana

Maria Frieri full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company’s Patents,
Utility Models and Industrial Designs in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
administrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replics
and oppositions, pay taxes and annuities, request
testimonies, receive documents and securities,
abandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those

. who are to represent the company judicially and
- extrajudicially, to answer in court in the matter of all
* claims and demands that may be presented in

i

connection with the objects stated, giving them

. likewise power to substitute these presents and

¢ revoke such substitutions.

Si gfmture/F irma:

Wil

por medio del presente otorga a Carlos R,

Olarte, J. Ian Raisbeck y Ana Maria
Frieri poder especial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respetar todas y cualquiera de Patentes, Modelos
de Utilidad y Disefios Industriales de la
compafifa en la Repiiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuestas y oposiciones, pagar impuestos y
anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compafifa, otorgar poderes a
quienes vayan a representar a la compafiia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dindoles
asimismo facultad para sustituir el presente y
revocar dichas sustituciones.

Peter John GID]@GS as Attorney and Authorised Official

Date/Fecha: 13 August 2003

City,Country/Ciudad,Pais: Brentford, Middlesex, England
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This invention relates to the olefinic derivatives of novel biphenyl 8-
azoniabicyclof3.2.1]octane compounds, pharmaceutical compositions, and use
thereof in treating muscarinic acetylcholine receptor mediated diseases of the
respiratory tract.

GRO ¥ (4)

Acetylcholine released from cholinergic neurons in the peripheral and central
nervous systems affects many different biological processes through interaction with
two major classes of acetylcholine receptors — the nicotinic and the muscarinic
acetylcholine receptors. Muscarinic acetylcholine receptors (mAChRs) belong to
the superfamily of G-protein coupled receptors that have seven trensmembrane
domains. There are five subtypes of mAChRs, termed M)-Mjs, and each is the
product of a distinct gene. Each of these five subtypes displays unique
pharmacological properties. Muscarinic acatylcholine receptors are widely
distributed in vertebrate organs where they mediate many of the vital functions.
Muscarinic receptors can mediate both inhibitory and excitatory actions. For
example, in smooth muscle found in the airways, M3 mAChRs mediate contractile
responses. For review, please see Caulfield (1993 Pharmac. Ther. 58:319-79).

In the lungs, mAChRs have been localized to smooth muscle in the trachea
and bronchi, the submucosal glands, and the parasympathetic ganglia. Muscarinic
receptor density is greatest in parasympathetic ganglis and then decreases in density
from the submucosal glands to tracheal and then bronchial smooth muscle.
Muscarinic receptors are nearly absent from the alveoli. For review of mAChR
expression and function in the Jungs, please see Fryer and Jacoby (1998 Am J Respir
Crit Care Med 158(5, pt 3) S 154-60).

Three subtypes of mAChRs have been identified as important in the lungs,
M;, M; and My mAChRs. The My mAChRs, located on airwey smooth muscle,
mediate muscle contraction. Stimulation of Ms mAChRS activates the enzyme
phospholipase C via binding of the stifnulatory G protein Gg/11 (Gs), leading to

“1-
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liberation of phosphatidyl inositol-4,5-bisphosphate, resulting in phosphorylation of
contractile proteins. M; mAChRs are also found on pulmonsry submucosal glands.
Stimulation of this population of Ms mAChRs results in mucus secretion.

Mz mAChRs make up spproximately 50-803% of the cholinergic receptor
population on airway smooth muscles. Although the precise function is still
unknown, they inhibit catecholaminergic relexation of sirway emooth muscle via
inhibition of cAMP gencration. Neuronal Mz mAChRSs are located on
poatganglionic parasympathetic nerves. Under normal physiologio conditions,
neuronal Ma mAChRs provide tight control of acetylcholine release from
parasympathetic nerves. Inhibitory Ma mAChRs have also been demonstrated on
sympathetic nerves in the lungs of some species. These receptors inhibit release of
noradrenaline, thus decreaging sympathetic input to the lungs.

M1 mAChRs are found in the pulmonary parasympathetic ganglia where they
function to enhance neurotransmission. These receptors have also been localized to
the peripharal lung parenchyma, however their function in the parenchyma is
unknown.
Muscarinic acetylcholine receptor dysfunction in the lungs has been noted in
a variety of different pathophysiclogical states. In particuler, in asthma and chronic

" obstructive pulmonary discase (COPD), inflammatory conditions lead to losa of

inhibitory M muscarinic acetylcholine antoreceptor function on parasympathetic
nerves supplying the pulmonary smooth muscle, causing increased acetylcholine
release following vagal nerve atimulation (Fryer ct al. 1999 Life Sci 64 (6-7) 449-
55). This mAChR dysfunction results in airway hyperreactivity and
hyperresponsiveness mediated by increased stimulation of M3 mAChRs. Thus the
identification of potent mAChR antagonists would be useful as therapeutics in these
mAChR-mediated disease states,

COPD is an imprecise term that encompasses a variety of progressive health
prablems including chronic bronchitis, chronic bronchiolitis end emphysema, and it
is a major cause of mortality and morbidity in the world. Smoking is the major risk
factor for the development of COPD; nearly 50 million people in the U.S. alone
amoke cigarettes, and an estimated 3,000 people take up the habit daily. As a result,
COPD is expected to rank among the top five as a world-wide health burden by the

-2-
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year 2020. Inhaled anti-cholinergic therapy is currently considered the “gold.
standard" as first line therapy for COPD (Pauwels et al. 2001 Am. J. Respir. Crit.
Care Med. 163:1256-1276).

Despite the Iarge body of evidence supporting the use of enti-cholinergic
therapy for the treatment of airway hyperreactive diseases, relatively few anti-
cholinergic compounds are available for use in the clinic for pulmonary indications,
More specifically, in United States, Ipratropium Bramide (Atrovent®; and
Combivent®, in combination with albuterol) is currently the only inhaled anti-
cholinergic marketed for the treatment of airway hyperreactive discases. While this
compound is a potent anti-muscarinic agent, it is short acting, and thus must be
administered as many as four times daily in order to provide relief for the COPD
patieat. In Burope and Asia, the long-acting anti-cholinergic Tiotropium Bromide
(Spiriva®) was recently approved, however this product is currently not available in
the United States. Thus, there remains a need for novel compounds that are capable
of causing blockade at mAChRs which are long acting and can be administered
once-daily for the treatment of airway hyperreactive diseases such as asthma and
COPD. ]

Since mAChRS are widely distributed throughout the body, the ability to
apply anti-cholinergics Jocally and/or topically to the respiratory tract is particularly
advaniageous, as it would allow for lower doses of the drug to be utilized.
Furthermore, the ability to design topicelly active drugs that have long duration of
ection, and in particular, are retained either at the receptor or by the lung, would
allow the avoidance of unwanted side effects that may be seen with systemic anti-
cholinergic use.

SUMMARY OF THE INVENTION

This invention provides for a method of treating a muscarinic acetylcholine
receptor (nAChR) mediated disease, wherein acstylcholine binds to an mAChR and
which method comprises administering an effective amount of & compound of
Formula (1) or & pharmaceutically acceptable salt thereof. '

This invention also relates to a method of inhibiting the binding of
acetylcholine to its receptors in & mammal in need thereof which comprises

-3-
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administering to aforementioned memmal an effective amount of a compound of
Formula (I).

The present invention also provides for the novel compounds of Formula (1),
and pharmaceutical compositions comprising a compound of Formula (T), and &

- pharmeceutical carrier or diluent.

Compounds of Forrmula (I) useful in the present invention are represented by the
strochure:

wherein:

nisQorl;

Ha is an hydrogen atom in the exo postion,

R1 and R2 are, independently, sclected from the group consisting of a bond,
hydrogen and methyl;

R3 is selected from the group consisting of hydrogen and C1-4 alkyl;
R4 aud RS are independently selected from the group consisting of hydrogen,

halogen, C1-4 alkyl, C2-4 alkenyl, halo substituted C1-4 alkyl, (CRIR9)qORs,
hydruxy substituted C1-4 alkyl, and (CRIR9)}GNC(O)Ra
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R6, R7 and RS are, independently, selected from the group consisting of hydrogen,
halogen, cyano, C1-4 alkyl, C2-4 alkenyl, C1-4 alkoxy, halo-substituted C1-4 alkyl,
(CR9R9)qORa, hydroxy substituted C1-4 alkyl, and (CRIR9)NC(O)Ra; or two of
cither RS, R7 or RS moieties together may form a 5 to 6 membered saturated or
unsaturated ring; and wherein the alkyl, aryl, arylalkyl, heteroaryl, heteroalkyl,
heterocyclic, heterocyclicalky] groups may be optionally substituted;

Ra is selected form the group consisting of hydrogen, C1-4 alkyl, mmd halo
substituted C]-4 alkyi;

R9 is hydrogen or C1-4 alkyl

qisO,onninhguh:viﬁgawlueofltoll;

X- is a physiologically acceptable anion, such as chloride, bromide, iodide,
hydroxide, sulfate, nitrate, phosphate, acetate, triflucroacetute, fumnarate, citrate,
tartmate, oxalate, succinete, mandelate, methanesulfonate and p-toluenesulfonate.

All of the aryl, heteroaryl, and heterocyclic containing moieties may be
optionally subatituted as defined herein below. '

For use herein the term "the aryl, heteroaryl, and heterocyclic containing
moieties" refers to both the ring and the alkyl, or if included, the alkenyl rings, such
a5 aryl, arylalkyl, and aryl alkenyl rings. The term "moieties™ and "rings" meay be
imterchangeably used throughout.

As used herein, "optianally substituted” unless specifically defined shall
mesn such groups as halogen, such as fluorine, chlorine, bromine or iodine;
hydroxy; hydroxy substituted C1.10alkyl; C1-10 alkoxy, such as methoxy ar
ethoxy; S(O)y' C1-10 alkyl, wherein m' is 0, 1 or 2, such as methy] thio, methyl
sulfiny] or methyl sulfonyl; amino, mono & di-substituted amino, such as in the
NR}10R11 group; NHC(O)Rg; C(O)NR]0R11; C(O)OH; S(O)2NR10R]1;
NHS(0)2R9, C1-10 alkyl, such as methyl, ethyl, propyl, isopropyl, or t-butyl;
halosubstitited C;-10 élkyl, such CF3; an optionally substituted aryl, such as
phenyl, or an optianally substituted arylalkyl, such as benzyl or phenethyl,
optionally substituted heterocylic, optionally substituted heterocyclicalkyl,

-5.
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optionally substitated heteroaryl, optionally substituted heteroaryl alkyl, wherein
these aryl , heteroaryl, or heterocyclic moieties may be substituted one to two times
by halogen; hydroxy; hydroxy substituted alkyl; C1-10 elkoxy; S(O)m'C1.10 alkyl;
amino, mono & d:-subshhmfd alkyl amino, such as in the NR1gR11 group; C1-10
alkyl, or halosubstituted C1-]0 alkyl, such as CF3.

The following terms, as used herein, refer to:

* "halo” - all halogens, that is chloro, fluoro, bromo and iodo.

« "C}.10alkyl” ar "alkyl" - both straight and branched chain moicties of 1 to
10 carbon atoms, unless the chain length is otherwise limited, including, but not
limited to, methyl, ethyl, »-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, rert-
butyl, n-pentyl and the like. :

» "cycloalkyl" is used herein to mean cyclic moiety, preferably of 3 to 8
carbons, including but not limited to cyclopropyl, cyclopeatyl, cyclohexyl, and the
like.

* "alkeny]" is used herein at all occurrences to mean straight or branched
chain moiety of 2-10 carbon atoms, unless the chain length is limited thereto,
including, but not limited to ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1-propeayl,
1-butenyl, 2-butenyl and the like,

« *aryl" - phenyl nd naphtity;

* “heteroaryl” (on its own or in any combination, such as "heteroaryloxy”, or
"heteroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more
rings contain one or more hetercatoms selected from the group consisting of N, O or
8, such as, but not limited, to pyrrole, pyrazole, furan, thiophene, quinoline,
isoquinoline, quinazolinyl, pyridine, pyrimidine, oxazole, tetrazole, thiazale,
thiadiazole, triazole, imidazole, or benzimidazole.

» "hetarocyclic” (on its own or in axry combination, such as
*heterocyclicalkyl™) - a saturated or partially unsaturated 4-10 membered ring
system in which one or more rings contain one or more heteroatoms selected from
the group comsisting of N, O, or S; such as, but not limited to, pyrrolidine,
piperidine, piperazine, morpholine, tetrahydropyran, thiomorpholine, or
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imidazolidine. Furthermore, sulfur may be optionally oxidized to the sulfone or the
sulfoxide.

» "arylalkyl" or "heteroarylalkyl” or "heterocyclicalkyl” is used herein to
mean C1-10 alkyl, as defined above, sttached to an aryl, heteroaryl or heterocyclic
moiety, as also defined herein, unless otherwise indicated.

» "gulfinyl” - the oxide S (O) of the corresponding sulfide, the term "thio"
refers to the sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2
moiety.

» "wherein two R1 moieties (or two Y moieties) may together form a 5 or 6
membered saturated or unsaturated ring” is used herein to mean the formation of en
aromatic ring system, such as naphthalene, or is a phenyl moiety having attached a 6

" membered partially satureted or unsaturated ring such as a C¢ cycloalkenyl, ie.

hexene, or a C5 cycloalkenyl moicty, such a3 cyclopentens.

Ilustrative conapounds of the present invention include Examples 1 through 140,
disclosed on pages 24 — 62 of the specification hereinafter.

Preferred compounds of Formule (T) inchide:

" (3-endo)-3-[({[(3'-chloro-2-biphenylyl)amino]carbonyl}oxy)methyl]-8, B-dlmethyl-

$-azomniabicyclo[3.2.1]octane triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-5-fluoro-2-
biphenylyl)carbamate trifluoroacetute;
(3-endo)-3-[({[(3'-chloro-5-fluoro-2-biphenylylamino]carbonyl} axy)methyl]-8,8-
dimsthyl-8-azoniabicyclo[3.2.1]Joctane triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-3-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl 2-biphenylylcarbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-5-hydroxy-2-
biphenylyl)carbamate;
(3-endo)-8-azabicyolo[3.2.1]oct-3-ylmethyl (3'-chloro-4-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-6-fluoro-2-
biphenylyl)carbamate trifluoroacetate,;
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(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-fluoro-2-biphenylyl)carbamate;
(3-endo)-3-[({[(3'-chloro-5-hydroxy-2-biphenylyaminojcarbonyl } oxy)methyi]-8,8-
dimethyl-8-azoniabicyclof3.2.1]octane trifluoroacetste;
(3-endo)-3-[({[(3'-chloro-4-fluoro-2-biphenylyl)aminoJcarbonyl} axy)methyl]-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octene trifluoroacetate;
(3-sndo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-5-methyl-2-
biphenylyl)carbamate triflucroacetate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-4-fluoro-2-
biphenylyl)carbamate triflucroacetate;

(3~sndo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (4'-fluoro-3-methyl-2-
biphenylyl)carbamats;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (2',5-diffuoro-2-biphenylyl)carbamate
trifluoroacetate;

(3-sndo)-8-azabicyclo[3.2.1Joct-3-yimethyl (3'-chloro-4,4'-difluoro-2-
biphenylyl)carbamate trifluorcacetats; _
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4'-flucro-4-metizyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4',5-difluoro-2-
biphenylyl)carbamate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmathyl (3'-chloro-4'-fluoro-2-
biphenylyl)carbamate;

(3-endo)-8-ezabicyclo[3.2.1Joct-3-yimethyl (2'-fluoro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3',5-difluoro-2-biphenylyl)carbamate
trifluoroacetate; .
(3-endo)-8-ezabicyclo[3.2.1]oct-3-ylmethyl (4',5-difluoro-3"-methyl-2-
biphenylyl)carbamate trifluoroacetate;

(3-endo)-8-azabicyclo[3.2.1]Joct-3-ylmethy! (4-fluoro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (5-Aucro-3"-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-sndo)-3-[({[(3'-chloro-3-methyl-2-biphenylyl)amino]earbonyl) oxy)methyl)-8,8-
dimethyl-8-azonisbicyclo[3.2.1Joctans triflucroacetate;
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- {(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-fluoro-4-methyl-2-

biphenylyl)carbamate triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4'-finoro-3-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclof3.2.1Joct-3-ylmethyl (4-methryl-2-biphenylyl)carbamate;
(3-endo)-3-[({[(3'-chloro-6-fluoro-2-

biphenylylXmethyl)amino]carbonyl} axy)methyl]-8,8-dimethyl-8-
azonishicyclo[3.2.1]octane trifluoroacetats;

(3-¢ndo)-8-azabicyclo[3 2.1Joct-3-ylmethyl (3-chloro-4'-flucro-5-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (4-flucro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3methyl-2-biphenylyl)carbamate;
(3-entdo)-8-azabicyelo[3.2.1]oct-3-ylmsthyl (3'chlaro-4',6-diflucro-2-
biphenylyl)carbamate;

(3-endo)-8-azabicyclo[3.2.1Joct-3-ylmethyl (4'-fluoro-4-methyl-2-
biphenylyl)carbamate trifluoroacetste;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethy] (2'-fluoro-4-methyl-2-
biphenylyl)carbamate triflucroacetete;
(3-endo)-8-azabicyclof3.2.1Joct-3-ylmethyl (6-fluoro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3',4-dichloro-4"-fiuoro-2-
biphenylyl)carbamats trifluoroacetate;
(3-endo)-3({[(3"chlaro-2-biphenylyl)amino]carbonyl } oxy)-8,8-dimethyl-8-
azonisbicyclo[3.2.1}octens bromide;
(3-ando)-3({[(3"~chloro-3,4'-difluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclof3.2.1]octane bromide;
(3-endo)-3-({[(3'~chloro-5-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'~chloro-4'"-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octene bromide;
(3-endo)-3-({[(3"-chloro-4',5-difluoro-2-biphenylyl)amino]carbonyl}oxy)-8,8-
dimethyl-8-azoniabicyclof3.2.1 joctane bromide;
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(3-endo)-3-({[(3',5-dichioro-4'-fluoro-2-biphenylyl)aminojcarbonyl} oxy)-8,8-
dimethyl-8-azoniabicyelo[3.2.1]octane bromide;
(3-endo)-3-({[(3'-chloro-4',6-diftucro-2-biphenylylamino]carbonyl} oxy)-8,8-
dimethy]-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'-chloro-3-flucro-2-biphenylyl)amino] carbonyl} oxy)-8,8-dimethyl-
8-azonishicyclo[3.2.1Joctane bromide;
(3-endo)-8-methyl-8-azahicyclo[3.2.1]oct-3-yl (3'-chloro-4',5-difluoro-2-
biphenylyl)earbamate;
(3-endo)-3-({[(3'-chloro-5-methyl-2-biphenylyl)amino]carbanyl} oxy)-8,8-dimethyi-
8-azoniabicyclo[3.2.1]octans bromide;
(3-endo)-3-({[(3',5-dichloro-2-bipheaylyDamino]carbonyl }oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]Joctane bromide;

(3-endo)-8-methy]-8-azabicyclo[3.2.1]oct-3-yl (3'-chloro-3,4'-diflnoro-2-
biphenylyl)carbamate;

(3-endo)-8-methyl-8-azabicyclo[3.2.1]Joct-3-yl (3 -chloro-z biphenylyl)carbamate;
(3-endo)-3-(([(3'-chloro-6-fluoro-2-biphenylyl)amino]carbonyl } oxy)-8,8-dimethyl-
8-azomiabicyclo[3.2.1]Joctane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.}]oct-3-yl (3'-chloro-4',6-difluoro-2-
biphenylyDearbamate;

(3-endo)-3-({[(3-fluoro-2-bipbanylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octane bromide; ’
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3',5-dichloro-4'-fluoro-2-
biphenylyl)carbamate;
(34md&}3{{K34tMnoAqnﬂbyLZ&qﬂumvhmhnnmﬂcutonﬂnorj}s84hnwﬂwL
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-{[(2-biphenylylamino)carbonyl]oxy}-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({{(3'-chloro-4-fluoro-4-methyl-2-biphenylylamino]carbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octene bromide;

(3-endo)-3-({ [(5-fluoro-2-biphenylyl)amino]carbonyi} oxy)-8,8-dimethyl-8-
azonisbicyclo[3.2.1]octane bromide;

-10-
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(3-ondo)-3<({[(3'-chloro-4-fluaro-2-biphenylyl)aminojcarbonyl } oxy)-8,8-dimethyl-
8-azonisbicyclof3.2.1octane bramide; ‘
(3-e7do)-8-taethyl-8-azabicyclo[3.2.1]oct-3-yl (3-fluoro-2-biphenylyl)carbamate;
(3-endo)-3-{[(3',4-dichloro-2-biphenylyl)amino]carbonyl) oxy)-8,8-dimethyl-8-
azanisbicyclof3.2.1]octans bromide; '
(3-endo)-3-({[(5-chloro-2-biphenylyl)amino)carbonyl} oxy)-8,8-dimethyl-8-
azonisbicyclo[3.2.1)octane bromids;
(3-endo)-8,8-dimethyl-3-({[(4-methyl-2-biphenylyl)amino]carbonyl } oxy)-8-
azonishicyelo[3.2.1]octane bromide;

(3-sndo)-8-methyl-8-azabicyclo[3.2.1Joct-3-y1 (5-fluoro-2-biphenylyl)carbamate;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3'-chloro-6-fluoro-2-
biphenylyl)carbamate;
(3-endo)-3-{{[(3"-chloro-3-methyl-2-biphenylyl)amino]carbomyl} oxy)-8,8-dimethyl-
8-azonisbicyclo[3.2.1]octans bromide; and

. (3~endo)-3<({[{6-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimetiryl-8-

nz_oninbicynlo[fi.z.l]oclnne bromide
More preferred compounds Formula () useful in the present invention include:

(3-endo)-3-[({[(3'-chloro-2-biphenylyl)amino]carbonyl }oxy)methyl]-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane trifluoroacetate;
(3-endo)-8-azsbicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-5-fluoro-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-3-{({[(3'chloro-5-flucro-2-biphenylyl)amino]carbony1} cxy)methyl]-8,8-
dimethyl-8-azonisbicyclo[3.2.1]octans trifiuoroacetats; .
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-3-methyl-2-
biphenylyl)carbamate trifluoroacetate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethy! 2-biphenylylcarbamate trifiucroscetate;
(3-endo)-8-azsbicyclo[3.2.1]oct-3-yimethyl (3'-chloro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-5-hydroxy-2-
biphenylyl)carbamate;
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(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4-methryl-2-
biphenylyl)carbamate triftuoroacstste;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-6-fluoro-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-fluoro-2-biphenylyl)carbamats;
(3-endo)-3-[({[(3"chloro-5-hrydroxy-2-biphenytyl)amino]carbonyl} oxy)methy!]-8,8-
dimethyl-8-azonisbicyclof3.2.1]octane trifluoroacetate;
(3-endo)-3-[({[(3'-chloro-4-fluoro-2-biphenylyl)emino]carbonyl} oxy)methyl]-8,8-
dimethyil-8-azoniabicyclo[3.2.1]octane triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-5-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]Joct-3-ylmethyl (3'-chloro—4-fluoro-2-
biphenylyl)carbamate triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (4'-flucro-3'-methyl-2-
biphenylyl)carbamate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (2',5-difluoro-2-biphenylyl)carbamate
tﬁﬂmmﬁwdum

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4,4'-difluoro-2-
biphenylyl)carbamate trifluoroacetats;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4'-fluoro-4-methyl-2-
biphenylyl)carbamate trifluorcacetste;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4',5-difluoro-2-
biphenylyl)carbamate;

(3-endo)-8-azabicyclof3.2.1]Joot-3-ylmethyl (3'-chloro-4'-fluoro-2-
biphenylyl)carbamate;

(3-endo)-8-azebicyelo[3.2.1Joct-3-ylmsthy! (2'-fluoro-2-biphenylyl)carbamate;
(3-endo)-B-azabicyelof3.2.1]oct-3-yimethyl (3',5~difluaro-2-biphenylyTcarbamate
trifluoroacetate;

(3-endo)-8-azabicyclo[3.2.1Joct-3-ylmethyl (4',5-difluoro-3'-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-ambicyclo[3.2.1]oct-3-ylmethyl (4'-fluoro-2-biphenylyl)carbamate;
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(3-¢ndo)-8-ambicyclo[3.2.1Joct-3-ylmethyl (5-fluoro-3-methyl-2-
biphenylyl)carbamate triftuoroacetate;
(3-endo)-3-({[(3'-chlaro-2-bipherntylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octane hromide;
(3-endo)-3{{[(3"-chlaro-3,4'-difluoro-2-biphenylylamino}carbonyl}oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3"-chloro-5-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'-chloro4"-fluoro-2-biphenylyl)amino}carbonyl} oxy)-8,8-dimethyl-
8-azomiabicyclo[3.2.1]octens bromide;
(3-endo)-3-({[(3'~chloro-4',5-difluoro-2-biphenylyDamino]carbortyl } oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3',5-dichloro-4'-fluoro-2-biphenylyl)Jamino]earbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane hromide;
(3-endo)-3~({[(3"-chloro-4',6-difluoro-2-biphenylyl)amino]carbonyl}oxy)-8,8-
dimetlryl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'~chloro-3-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
$-azoniabicyclo[3.2.1]Joctane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3'-chloro-4",5-difluoro-2-
biphenylyl)carbamate;
(3-endo)-3-{[(3"-chloro-5-methyl-2-biphenylylJamino]carbomyl} axy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1Joctans bromide;
(3-endo)-3-({[(3',5~dichloro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octans bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1Joct-3-yl (3'-chloro-3,4'-difluoro-2-
biphenylyl)carbamate;

(3-endo)-8-methyl-8-azabicyclo[3.2.1Joct-3-yl (3'-chloro-2-biphenylyl)carbamate;
(3-endo)-3~({[(3'-chloro-6-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-2ndo)-8-methy)-8-azabicyclo[3.2.1Joct-3-y1 (3"-chloro-4',6-diflnoro-2-
biphenylyl)carbamate;
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(3-endo)-3({[(3-fluoro-2-biphenylyl)emino]carbonyl} oxy)-8,8-dimethyl-8-

azoniabicyelof3.2. 1Joctans hromide;

(3-endo)-B-methyl-8-azabicyclo[3.2.1]oct-3-y1 (3',5~dichloro-4"-fluoro-2-

biphenylyl)carbamate;

(3-endo)-3-({[(3'chloro-4-metiy}-2-biphenylyl)amino] carbomyl} oxy)-8,8-dimethyl-

8-azoniabicyelo[3.2.1]octane bromids;

(3-endo)-3-{[(2-biphenylyleminc)carbonyljoxy} -8,8-dimetiryl-8-

azoniabicyclo[3.2.1Jootane bromide;

(3-endo)-3~({ [(3"-chloro-4"-fluoro-4-methyl-2-biphenylyl)amino] carbonyl}oxy)-8,8-

dimethyl-8-szonisbicyclo[3.2.1]octane bromide;

(3-endo)-3-({[(5-fluoro-2-biphenylyl)amino]carbomyl } oxy)-8,8-dimethyl-8-

azonisbicyelo[3.2.1]Joctane bromide;

(3-endo)-3-({[(3"-chloro-4-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-

8-azopiabicyclo[3.2.1]octans bromide;

(3-endo)-8-methyl-8-azabicyclo[3.2.1Joct-3-yl (3-flucro-2-biphenylyl)carbamate;
(3-endo)-3-({[(3':4-dichloro-2-biphenylyl)amino]carbonyi} oxy)-8,8-dimethryl-8-

azonirbicyclo[3.2.1]octane bromide;

(3-endo)-3-({[(S-chloro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-

azoniabicyclof3.2.1]octane bromide;

(3-endo)-8,8-dimethy}-3-({[(4-methyl-2-biphenylyl)amino]carbonyl} oxy)-8-

azoniabicyclo[3.2.1Joctane bromide;

(3-endo)-8-methyl-8-azabicyclo[3.2.1]Joct-3-yl (5-fluoro-2-biphenylyl)carbamate;

and

(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3'-chloro-6-fluoro-2-

biphenylyl)carbamate.

Even more preferred compounds Formula () useful in the present invention include:

(3-endo)-3-[({[(3'<chlorc-2-biphenylyl)amino]carbonyl} oxy)methyl]-8,8-dimethyl-

B-azoniabicyclo[3.2.1]Joctane trifiucroacetate;
(3-endo)-8-ambicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-5-fluoro-2-

biphenylyl)carbamate trifluoroacetate;
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(3-endo)-3-[({[(3'chloro-5-fiuoro-2-biphenylylJamino]carbomyl} oxy)metiryl}-8,8-
dimethyl-8-azoniabicyclo[3.2.1Joctans triffucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-3-methyl-2-
biphenylyl)carbemate trifluoroscetate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl 2-biphenylylcarbamate trifluoroacetate;
(3-endo)-8-azabicyclof3.2.1]oct-3-yimethyl (3'-chloro-2-biphenrylylcarbamte;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethy] (3*chloro-5-hydroxy-2-
biphenylyl)carbamate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-¢:h.loro-4-mathyl-2-
biphenylyl)carbamate triflnoroacetate;

(3-endo)-8-ezabicyclo[3.2.1]oct-3-ylmethyl (3'-chlom-6-ﬂuom-2-
biphenylyl)carbamate trifluoroacetate;
(3-¢nda)-3-({[(3'-chlom-2-b1phmylyl}unmo]cubmyl}ow)-8 8-dimethyl-8-
azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3<{[(3'chloro-3,4'~difluoro-2-biphenylyJamino]carbomyl }axy)-8,8-
dimethyl-8-azonisbicyclo[3.2.1]octane bromide;
(3-endo)-3({[(3'-chloro-5-flnoro-2-biphemylylJamino]carbonyl }oxy)-8, s-dunetlvl-
8-azoniabicyclo[3.2.1]octane bromide;
(3~ando)-3-({[(3'~chloto-4"-fluoro-2-bipheaylyl)amino] carbanyl} cxy)-8,8-dimethyl-
8-azonisbicyclo[3.2.1]octzne bromide;
(3-ando)-3({[(3'-chloro-4',5-difiuoro-2-biphenyly))amino]carbonyl} oxy)-8,8-
dimethyl-8-azonisbicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3",5-dichloro-4'-fluaro-2-biphenylyl)amino)carbomyl} oxy)-8,8-
dimethy}-8-azonisbicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'~chloro-4",6-difluoro-2-biphenylyl)amino]carbonyl }oxy)-8,8-
dimethy!-8-azoniabicyclo[3.2. 1Joctane bromide;
(3-endo)-3-({[(3'<chloro-3-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3'chloro-4',5-diflucro-2-
biphenylyl)carbamate;
(3-endo)-3-({[(3'-chloro-5-methy}-2-biphenylylamino]carbonyl} oxy)-8,8-dimethryl-
8-azonisbicyclo[3-2.1]octane bromide;
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(3-endo)-3({[(3,S-dichloro-2-biphenylyDamino]carbonyl} oxy)-8,8-dimethyl-8-
azonisbicyclo[3.2.1]octane bromide;
(3-endo)-8-methy}-8-azabicyclo[3.2.1]oct-3-y1 (3'chlaro-3,4'-difluro-2-
biphenylyl)carbamate;

(3-endo)-8-methyl-8-szabicyclof3.2.1]oct-3-yl (3'-chloro-2-biphenylyl)carbamate;
(3-endo)-3-({[(3'-chloro-6-flucro-2-biphenylyl)amino]carboryl} oxy)-8,8-dimethyl-
8-azonisbicyclo[3.2.1]octane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1Joct-3-yl (3'-chlaro-4', 6-difluoro-2-
biphenylyDcarbamate;
(3-endo)-3~({[(3-fluoro-2-biphenylyl)amino]carbonyl}oxy)-8,8-dimethyl-8-
ezonisbicyclo[3.2.1Joctane bromide;
(3-sndo)-8-methyl-8-azabicyclo[3.2.1]oct-3-y1 (3',5-dichloro-4'-fluoro-2-
biphenyly)carbamate;
(3-endo)-3-{{[(3'-chloro~4-methyl-2-biphenylyl)emino}carbanyl} axy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octans bromid;
(3-endo)-3-{[(2-biphenylylamino)carbonyl]oxy}-8,8-dimethyl-8-
azoniabicyclo[3.2.1Joctane bromide;
(3-endo)-3-{{[(3'chloro-4'-fluoro-4-methyl-2-biphenylyl)amino]carbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane bromide; and
(3-endo)-3-({[(5-fuoro-2-biphenylyl)amino)carbonyl}oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octene bromide.

Particulerly preferred compounds of the present invention include:
(3-endo)-3-{{[(3'-chloro-4',5-diffluoro-2-biphenylyl)amino]carbony! } oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]Joctane bromide; and
3-endo)-3-[({[(3'-chloro-2-biphenylyl)amino]carbonyl} oxy)methyl]-8,8-dimethyl-8-
azaniabicyclo[3.2.1]octane trifluoroscetate.

OF TI0

The compounds of Formula (T) may be obtained by applying synthstic
procedures, some of which are illustrated in the Schemes below. The syntheais
-16-
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provided for these Schemes is applicable for producing compounds of Formnia (I)
having a variety of different R, groups (X=1 to 7) which are reacted, employing
substituents which are suitable protected, to echieve compatibility with the reactions
outlined herein. Subsequent deprotection, in those cases, them affords compounds of
the nature generally disclosed. While the Schemes are shown with compounds only
of Formula (I), this is merely for illustration purpose only.

. '/U?__Y: ] QIQ\")%;M,
@ - @ m

1 . {; R1=R2=H)
Reagents and conditions: a) Diphenylphosphoryl azide, triethylamine, CHCl3; b)
HX, solvent '

Scheme 1

As outlined in Scheme 1, the desired compounds of Formula (T} can be prepared vis
the Curtius reaction of a suitable biphenyl acid 1 with the suitably protected [3.2.1]
bicyclic alcohol 2 using standard reagents well known in the art such as the
commercially available diphenylphosphoryl azide (DFPA) reagent. Ramoval of the
protecting group using standard conditions such as treatment with p-toluenesulfonic
acid in acetonitrile gives the compound of Farmula (T).

The required [3.2.1] bicyclic alcohol 2 is not commercially available but can
be prepared from compound 6 which has been previously described in the literatore
(T. Momone et al, J.C.S. Perkin, Trans. 1, 9, 1997, 1307-14). As shown in Scheme
2, compound 7 was prepared by the Wittig reaction of compound 6 using standard
reagents such as methyltriphenyl phosphonium bromide and potassium rerz-
butoxide. Hydrobaration of alkene 7 with disiamylborane followed by oxidation
produced the alcohol 8. Subsequent removal of the benzylic moiety of 8 under

hydrogenation conditions followed by protection of the ring nitrogen with a BOC
-17-
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group using standard conditions such as treatment with di-ters-butyl dicarbonate in
the presence of a base such as sodium hydroxide gave the desired alcohol 2.

Q ﬁ . X
Sy oo T
[ ] 7 [ ]

Schems 2

Alternatively, if the suitable bi-phenyl acid 1 is not commarcially available, the
desired compounds of Formmla (T) can also be propared as outlined in Schemeo 3.
10

{1, Ri=R2=H)
Reagents and conditions: a) Diphenylphosphoryl azide, triethylamine, b) Pd(Ph)4,
base, DMF/H20 c) HX, solvent

-18-
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Scheme 3

A suitable carboxylic acid 3 can be reactsd with the suitably protected {3.2.1]
bicyelic alcohol 2 via the Caurtius reaction uging standard reagents well known in the
art such as the commercially available diphenylphosphory} azide (DPPA) reagent.
The intermediate 4 thus formed can be coupled to a suitable boronic ecid § using
standard methods well known in the art such as the Suzuki coupling with catalytic
tetrakis(triphenylphosphino)palladium (0) in dimethylformamide and water in a
presence of a base such as sodium carbonats or triethylamine. Removal of the
protecting group on 4 using standard conditions such as treatment with p-
toluenesulfonic acid in ecetonitrile gives the compound of Formula (I).

As outlined in scheme 4, in the case where the compound of general formula (T) isa
dil_n_ethquunemarynlt(kl and R2 = CHj), it may be prepared by reacting the
corresponding secondary amine (I, R1=R2=H) with a suitable alkyiating reagent
such ag methyl bromide or methyl iodide with a base such as potassium carbonate in
an inert solvent such as dimethylformamids.

Gl
Rs
{1, Ri=Ras=H) {4 R1 snd R2=CH,)
Reagents and conditions: MeBBr or Mel, K2C03, DMF.
Scheme 4

In some cases, alkylation of the carbonate nitrogen may also occur. A representative ]

cxamplo is shown in Scheme 5.

-19-
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Scheme 5
The compounds of general formula (I) may also be prepered as depicted in Schetne
6. A suitable carboxylic acid 3 can be reacted with the commercially available
bicyclic alcohol 9 via the Curtins reaction using standard reagents well known in the
art such as the commercially available diphenylphosphoryl azide (DPPA) reagent.
The intermediate 10 thus formed can be coupled to a suitsbls boronic acid § using
standard methods well known in the art such as the Suzuki coupling with polymer
supported (triphenylphosphino)palladium(0) in DME and water in a presence of a
base such as potassium carbonate to give the compound of Farmula () (R1=CH,,
R2=nothing). Reacting this compound with a suitable methylating agent such as
methy] iodide or methyl bromide leads to the corresponding dimethyl quaternary salt
of Formula (T) (R1=R2=CH,).

-20-
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= <[

(1, R1=R2=CH,) (1, R1=CH,, R2anothing)

Reagents and’conditions: 8) Diphenylphosphory] azide, triethylamine, b) PS-Ph;-
Pd, base, DME/H;0 c) MeaBr or Mel, DCM/Acetonitrile
Scheme 6

SYNTHETIC EXAMPLES

The invention will now be described by reference to the following Examples which
are merely illugtrative and ere not to be construed as a limitation of the scope of the
present invention. Most reagents and intermedistes are commercially availeble or
10  ere prepared according to procedures in the literature. The preperation of
intermediates not described in the literature is illustrated below. Flash column
chrometography was carried out using Merck 9385 silica unless stated otherwise.
LC/MS analyses were conducted under the following canditions:
o Column: 3.3cm x 4.6mm ID, 3um ABZ+PLUS
-21-
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¢ Flow Rate: 3ml/min -

o Injection Volume: Sul

¢ Temp: Room temperature

s Solvenis: A: 0.1% Formic Acid + 10mMolar Ammanium Acetate.

B: 95% Acetonitrile + 0.05% Formic Acid
e Qradient: Time A% B%
0.00 100 0
0.70 100 0
420 0 100
5.30 0 100
5.50 100 0

The Mass Directed Automated Preparative (MDAP) was conducted under the
conditions described in System A or in System B: '

System A: Formate saits

o The preparative column used was a Supelcosil ABZplus (10cm x 2.12¢m
internal diemeter; particle size 5m)

e UV detection wavelength : 200-320nM

o Flow rate : 20m)/min

¢ Injection Voluma: 0.5ml

e Solvent A : 0.1% formic acid

s Solvent B : 95% acetonitrile + 0.05% formic acid

System B TFA galis

o The preparative column used was a Supelcosil ABZplus (10cm x 2.12cm
internal diameter; particle size 5Sm)
s UY detection wavelangth : 200-320nM

o Flowrute : 20ml/min
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e Injection Volume: 0.5ml
e Solvent A : water + 0.1% trifluoroacetic acid
e SolventB : acetonitrile + 0,196 trifludroacetic acid

The Gilson preparatory HPL.C was conducted under the following conditions:

e Column: 75 x 33mm 1. D. , 8-5um, 12o0m

e Flow rate: 30mL/min

o Injection Volume: 0.800 mL

* Room temperature

e Solvent A: 0.1% triflucroacetic acid in water

» Solvent B; 0.1% triflucroacetic acid in acetonitrile

Ihefonowi}lgmplﬂminmdedmbeﬂlumaﬁwofﬂmp:minvmﬁonbut

- not limiting in any way.

ASOOmlﬂukmﬂlmhm.shmngbar szlot. mdsephmsﬁoppuwuchnrged
with a solution of potassium tert-butoxide in THF (82 ml, 1M ) and methyltriphenyl
phosphonium bromide (29.2 g,-82 mmol). It was cooled to 0 °C lmdr.rd:yNg. end
anhydrous THF (140 ml) was added via syringe at 0 9C. The ylid solution was
stirred for 20 min. 8-(Phenylnethyl)-8-azabicyclo[3.2.1]octan-3-0ne (14.0 g, 65
mmol) in anhydrous THF ( ml) was added via syrings at 0 °C and the solution was
stirred 1 b at room temperature then quenched with water (6 ml). The mixture was
acidified to pH 1 and THF was removed In vacuo at 30 9C, The residue was diluted
with water (450 ml) and Ph,PO was extracted with toluene (3 X 200 ml). The
aqueous solution was basified with 6N NaOH (~35 ml), and extracted with ethyl
acetats (3 X 200ml). The organic layers were combined, washed with saturated
NaCl (3 X 100 ml), dried over Na,SO,, and evaporated to yield a crude product
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which wes purified by fiash chromatography (400g of silica, ethyl acetate containing
0.1% TEA). 3-Methylidene-8-(phenylmethyl)-8-azabicyclo[3.2.1]octane was
recovered as a yellow oil (11.3 g, 81.5 %). L.C/MS ESIR, 1.27 min, MH+ 214,
NMR (CDCl3, 400MHz; 6): 1.58 ppm (q, 2H), 1.80-2.05 ppm (m, 4H), 2.55 ppm (d,
2H), 328 ppm (s, 2H), 3.65 ppm (s, 2H), 4.80 ppm (8, 2H), 729 ppm (t, 1H), 7.35
ppm (t, 2H), 7.46 ppm (d, 2H).

A solution of disiamyTborane was prepared by addition of 1.0 M borane in THF (20
ml, 20 mmol) to a 2.0 M solution of 2-methyl-2-butene in THF (20 ml, 40 mmol) at
0 °C under N7, The solution was stizred 1 h at 0 9C before addition of 3-
methylidene-8-(phenylmethyl)-8-azabicyclo[3.2.1]octane (1.07 g, 5 mmal) in 10 m}
anhydrous THF. After 0.5 h at 0 ©C the reaction mixture was warmed up to room
temperature and allowed to stir overnight. The borme waa quenched by careful
addition of water (2 m)). The stirred solution was then oxidized at 0 °C by adding
dropwise an aqueous solution of 30 % H204 (3.87 mi, 45 mmol) over 30 minutes.
The reaction mixture was neutralized with 3N HCl and the solvent was evaporated.
The reaidue was taken up in ethyl acctate. Evaporation gave a viscous crude ail
which was used directly for step c.

£) (Schneider ot al, Arch. Pharm., 1975, 308-365) in ethano! (20 ml) and 6N HCI (1
ml) containing palladium hydroxids on carbon (Peaxlman’s catalyst, 2.27 g, 22%
{w/w)) was hydrogenated (55 pai H9) at room temperature for 2 days. The catalyst
was filtered off over Celite and the filtrate was evaporated under vacuum. The
residue and di-tert-buty! dicarbonate (1.63 g, 7.5 mnol) were dissolved in 30 ml of
dioxane:1 N NaOH (2:1) and stirred overnight at room temperaturs, The solvent
was evaporated and the residue partitioned between ethyl acetate (3 X 25 ml)and
water (25 ml). The combined organic layers were dried over NaySO4 and
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evaporuted. The residue oil was purified by flash chromatography (150g of silica,
hexane:ethyl acetate (1:1, containing 0.1% 2.0 M NHj in methanal)). A colarless il
(0.65 g) was obtainad. LC/MS ESIRT 1.65 min, MB+ 242, NMR (CDCl,
400MHz; §) 4.15 ppm (broad, 2H), 3.64 ppm (d, 2H), 2.20 ppm (broad, 2H),1.97
ppm (broad, 2H), 1.85 ppm (m, 1H), 1.60 ppm (m, 2H), 1.40-1.50 ppm (s+broad,
11H).

carboxylate

A solution of 2-bromo-5-methylbenzoic acid (430mg) in chioroform (10mi) was
treated with diphenylphosphoryl azide (450 l) and triethylamine (450 t). The
resulting reaction mixture was heated at 60°C for 10 minwutes then treated with &
solution of 1,1-dimethylethyl -(3-endo)-(hydroxymethyl)-8-azabicycio[3.2. 1]octane-
8-carboxylate (470mg) in chlaroform (2eml). The reaction mixture was heated at
reflux for 6 hours. The cooled solution was loaded anto a SPE cartridge (Si, 10g).
Elution with chloroform, followed by evaporation of the solvent gives the titie
compound (920mg). LC/MS ESIR; 3.93 ming MH' 453,

" Intermediate 2: 1.1 1 o

late .
‘The title compound was prepared from 2-bromobenzoic acid using the procedure
described for the preparation of intermediate 1. LC/MS ESIR, 3.79 mins MH"
439. -

8-carboxylate

The title compound was prepared from 2-bromo-3,4-bis{methyloxy)benzvic acid
using the procedure described for the preparation of intermediate 1. LC/MS BSIR,
3.63 mins MH' 499 ,

CYR
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carboxylate

The title corapound was prepared from 2-bromo-5-chlorobenzoic acid uging the
procedure described for the preparation of intermediate 1. LC/MS ESIR, 4.05
mina MH' 473.

The title compound was prepared from 2-bromo-5-(methyloxy)benzoic acid using
the procedure described for the preparation of intermediate 1. NMR (d*-DMSO
400MHz; 5) 7.84 (br, 1H), 7.46-7.35 (m,1H), 7.18-7.11 (m,1H), 6.56-6.51 (m,1H),
4.334.10 (m’s,4H), 3.81 (s,3H), 2.31-1.95 (m’s,5H), 1.74-1.64 (m,2H), 1.5-1.41

(m’s, 11H) '

Intormediate 6: 1.1-dimet 1 a i 2~
mophenyl]amino b 2.1]octane-8-
carboxylate

The title compound was prepared from. 5-(acetylamino)-2-bromobenzoic acid using
the procedure described for the preparation of intermediate 1. LC/MS ESIR, 3.49
mins MH' 496 .

The title compound was prepared from 2-bromo-4-methylbenzoic acid uaing the
praocedure described for the preparation of intermediate 1. LC/MS ESIR, 3.91
ming MEX' 453 .

-26-
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The title compound was prepared from 2-bromo-6-methylbenzoic acid using the
procedure described for the preparation of intarmediate 1. LC/MS ESI R, 3.64 mins
MH' 453 .

car te

The title compound was prepered from 2-bromo-5-flucrobenzoic acid using the
procedure described for the preparation of intermediate 1. LC/MS ESIR, 3.92
ming MH" 457 .

10: 1.1-dim bro; o
no! ino | bl 2
carboxylate
The title compound was prepared from 2-bromo-3-flucrobenzoic acid using the
procedure described for the preparation of intermediate 1. LC/MS ESI R, 3.83 mins
MH" 457 .

carboxylate

The title compound was prepared from 2-bromo-4-flucrobenzoic acid using the
procedure described for the preparation of intermedinte 1. LC/MS ESIR, 3.78 mina
MH' 457 .

ediate 12: ! 2=

biphenvicarboxviate
Nitrogen was bubbled aslowly through a stirred mixture of dioxane (3ml), cesium

carbonate (600mg) 1,3-bis(2,4,6-trimethylphenyl)imidezolium chloride (8.5mg) and

-27-
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palladium acetate (5.5mg) for 5 minutes. A mixture of methyl 4-
[(Phenylmethyl)oxy]-2-{((trifiuarometiryi)sulfonyljoxy} benzoste (390mg) and 3-
chloroboronic acid (231mg) were added and the vessel was sealed. The resulting
mixture was heated in & microwave (Smith Creator, 150°C, 10 minutes). After
cooling, the reaction mixture was diluted with dichloromethane (Sml), filtered
through Hyflo and evaporated. The residue was purified by chromatography (20g Si,
Flashmaster2) eluting with ethyl acetate/cyclohexane (2:98). The title compound
was recovered as a white solid (280mg). LC/MS ESI R, 3.88 mins MH' 353.

A mixture ot'methyl 3'-chloro- 5-[(phmylmethyl)oxy]-2—h1phmylnnbm:ylm
methanol (5ml), tetrahydrofuran (5mi) and 2N sodium hydroxide (3ml) was heated
at 60°C for 2 hours. The cooled solution was added to 2N hydochloric acid (50ml)

and extracted with dichloromethane (3x50ml),. The organic fractions were
combined, dried (MgSO;) and evaporated to give the title compound as & white _
powder (380mg). LC/MS ESIR, 3.74 mins MH' 339 .

Intermediate 14; 1.1-dimethylethv] (3-endo)-({[({3'-chloro-5-
-2-biph in m

azabicyelo[3.2.1]octane-8-carboxyiate

The title compound was prepared from 3'-chloro-5-{(phenylmethyl)ouxy]-2-
biphenylcarboxylic acid using the procedure described for the prepamtion of
intermediate 1. LC/MS ESIR, 4.09 mins MH' 577 .

Interm 15: 1.1.d do ! 7 2

A mixture of palladium scetate (6mg), tristhylamine (11 pl) and triethylsilane (125

ul) in dichloromethane (2ml) was stirred for 5 minutes to give a black suspension. A

solution of 1,1-dimethylethy] (3-ando)-({[({3"chloro-5-[(phenylmethyloxy]-2-

biphenylyl} amino)oarbonyljoxy)methyl)-8-szabicyclo[3.2.1joctane-8-carborylato

(280 mg) in dichloromethane was added dropwise and the resulting reaction mixture
-28.
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was stirred for 16 hours. Further palladium acetate (6mng), triethylamine (11 ul) and
triethylsilane (125 ul) were added and finther stiming continued for 24 hours. The
mixture was treated with aqueous ammonium chloride (Smi) and extracted with
dichloromethane (2xSml). The combined organic fractions were evaporated and the
residue was dissolved in tetrahydrofuran (2ml) then treated with a 1M solution of
tetrabutylammonivm fluoride in THF (1ml). The resulting solution was stirred for 1
hour, the solvent was removed under vacuum to give nmﬁdl':ewhinhwudilmd
with cyclohexans then loaded onlo a SPE cartridge (Si 20g). Elution with a mixture
cylcoheaxne/diethyl ether gives the title compound (180mg).

NMR (d*-DMSO 400MHz; 8) 7.84-7.65 (br,1H), 7.51-7.21 (m's, 3H), 7.26-7.21
(m, 1H, excess), 6.87-6.81 (m, 1H), 6.76-6.71 (m,1H), 6.39-6.15 (br m,1H), 5.16
(br,1H), 4.29-4.01 (m’s,4H), 2.20-1.26 (m"s,18H, excess).

car] late

The title compound was prepared from 2-bromo-6-fluorobenzoic acid using the
procedure described for the preparation of intermediate 1. LC/MS ESIR, 3.45
mins MH" 457 .

Example 1: b 1]0 1[3 o 2-
h car
A solution of 3'-(trifluoromsthyl)-2-biphenylcarboxylic acid (0.05 mmol) in
chloroform (0.5ml) was successively treated with a solution of diphenylphosphoryl
azide (11pD) in chloroform (0.2ml) then a solution of triethylamine (11pl) in
chioroform (0.2ml). The resulting solution was maintained at 50°C for 10 minutes
then treated with a solution of 1,1-dimethyletiryt <(3-endo)-(hydroxymethyl)-8-
azabicyclo[3.2.1]octane-8-carboxylate (12mg) in chloroform (0.2mi). After heating
at reflux for 16 hours, the cooled solution was purified by loading onto a SPE
cartridge (NHa, 500mg) then eluting with chloroform. After reamoving the solveat
under vacuum, the residue was dissolved in acetonitrile (0.5ml), treated with a
solution of p-toluenesulfonic acid (10mg) in acetonitrile (0.5ml) and the resulting

-29.
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mixture was heated at refiux for 3 hours. The cooled solution was purified by
loading onto,a SPE cartridge (SCX, 500mg) then washing with methanol end eluting
with 2M ammonia in methanol to give the title compound. LC/MS ESIRr 2.33
mins MH" 405.

2 - = !~
trifluo 2] 1
The title compound was prepared from 4-fluoro4'-(triflucromethyl)-2-
biphenylcarboxylic acid according to the procedure outlined in example 1. LC/MS
ESIRr 2.43 mins MH* 423.

b carbamate.

The title compound was prepared from 4'-methyl-3'-(msthyloxy)-2~

, biphenylcarboxylic acid according to the procedure outlined in example 1. LC/MS
BESIR, 2.12 mine MH" 397,

le 4: 2, ' 1 (4*-butyl-2-
biphenylylicarbamate

The title compound was prepared from 4'-butyl-2-biphenylcarboxylic acid according
to the procedure outlined in example 1. LC/MS ESI Ry 2.58 mins MH'" 393.

Example 5: do bicyelo]3,2.110 T
trifigorom 2~bi a

The title compound was prepared from 5-chloro-4'~(trifluoromethyl)-2-

biphemylcarboxylic acid according to the procedure outlined in example 1. LC/MS

ESIRr 2.52ming MH" 439.

-30-

33



10

15

20

30

WO 2005/067537 PCT/US2005/001333

trifla 2- ute

The title compound was prepared from 6-chloro-4-(tdfluoromethyl)-2-
biphenylcarboxylic acid according to the procecimre oatlined in example 1. LC/MS
ESIR, 248 mins MH" 439.

7: (3-endo)-§-Aza o2 - 2~
hy 1 A
The title compound was prepared from 2"-methyl-2-biphenylcarboxylic acid
according to the procedure outlined in example 1. LC/MS ESIR, 2.26 mins MH'
351

: o2 4'-] 2-
biphtnvivi)carbamate :
The title compound was prepared from 4'-hydroxy-2-biphenylcarboxylic acid
according to the procedure outlined in example 1. LC/MS ESIRr 2.04 mins MH"*
353,

bj carbama

. The title compound was prepared from 4'{triflucromethyl)-2-biphenylcarboxylic
acid according to the procedure outlined in example 1. LC/MS ESIR, 2.35 mins
MH" 405.

bighenvivlicarbemats trifluoroacetate

A salution of (3-endo)-{({[(2-bromo-Smethylphenyl)aminc]carbonylJorymetyl]-
8-azabicyclo[3.2.1]octzne-8~carboxylate (45 mg) and (3-chlarophenyDboronic acid
(23.4 mg) in dimethylformamide (0.75ml) was treated with sodium carbonate
(30mg), tetrakis(triphenylphosphinco)paliadium (0) (58 mg) and wter (0.25ml). The
mixture was placed in a sealed reaction tube end heated in a microwave (CEM
Explorer, 150°C, 10 mimtes, pressure 250psi, power 100W). After cooling to room
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temperature, the solvent was removed under vactum. The residue was dissolved in
chloroform (1ml) then washed sequentially with 2N hydrochloric acid (0.5ml) and
water (0.5ml). The organic phase was separated and the solvent was removed under
vacuum, The regidue was dissolved in acetonitrile (1 ml) and treated with p-
toluenesulfonic acid (20mg) . The resulting mixture was heated at reflux for 3 hours.
After oooling to room temperature, the solution was purified by loading onto a SPE
cartridge (SCX, 500mg) then washing with methanol and eluting with 2M ammonia
in methanol. The solvent was removed under vacuum and the residue was purified
by MDARP to afford the title compound. LC/MS ESIRy 2.57 mins MH' 385,

A solution of 1,1-dimethylethy] (3-endo)-({[({3'-chloro-5-[(phenylmethyl)oxy]-2-
biphenylyl}amino)carbonylJoxy ) methyl)-8-azabicyclof3.2.1 Joctane-8-carbaxylate
(11mg) and p-toluenesulfonic acid (12mg) in chloroform (0.5ml) was heated ina
microwave (Smith Creator, 100°C, 7 minutes). After cooling to room temperature,
the solvent was removed under vacuum. The resulting residue was purified by flash
tube after elution with DCM/MeOH/NH3 (75:25:2) to give the title compommd (7
mg) as its p-toluene sulfonate salt. NMR (d®-DMSO 400MHz; &) 7.80-7.65 (m,
2H), 7.49-7.13 (m’s,13H, excess), 7.05-6.94 (m, 1H), 6.91-6.85 (m,1H), 5.07 (s,2H),
4.15-3.90 (m's,4H), 2.36 (s8,3H), 2.31-2.08 (m’s,5H), 1.96-1.80 (m, 2H), 1.68-1.53
(m,2H).

Iy ate
A solution of 1,1-dimethylethyl (3-endo)-[({[(3'-chloro-5-hydroxy-2-
biphenylyl)emino]carbonyl}oxy)methyl]-8-ezabicyclo[3.2.1 Joctanc-8~carboxylate
(11mg) and p-toluenesulfonic acid (12mg) in chloroform (0.5ml) was hested in a
microwave (Smith Creatar, 100°C,7 minutes). Afer cooling to room temperature,
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1helohmntwmsnumn&edtnukrvmmﬁmm The resulting residue was purified by
MDAP to give the titie compound (2.5mg). LC/MS ESIRy 225 mins MH' 387.

Example'13: do bi 1 1(2' 4"

biph te

A solution of 1,1-dimethylethyl (3-endo)-[({[(2-

bromophenyl)amino]carbonyl} oxy)methyl]-8-azabicyslo[3 2.1 Joctans-8-carboxylste
(44 mg) and (2,4-dichlorophenyl)boramic acid (28 mg) in dimethylformsmide

" (0.75ml) was treated with sodium carbonate (30mg),

tetrakis(triphenylphosphino)palladium (0) (35 mg) and water (0.25mt). The mixture
was placed in a sealed reaction tube and heated in a microwave (CEM Explorer,
150°C, 10 mimutes, pressure 250psi, power 100W). After cooling to room
temperature, the solvent was removed under vecuum. The residue was dissolved in
chloroform (1ml) then washed soquentially with ZN hydrochloric acid (0.5ml) and
water (0.5mi). The organic phase was separated and the solvent was removed under
vacuum, The residue was dissolved in acetonitrile (1 mI) and treated with p-
toluenesulfonic acid (20mg) . The resulting mixture was heated at reflux for 3 hours.
After cooling to room temperature, the solution was purified by loading onto a SPE
cartridge (SCX, 500mg) then washing with methanol and eluting with 2M ammonia
in methanol. The solvent was removed under vacuumn and the residue was purified
by MDAP to afford the title compound (20mg). LC/MS ESIRr 2.6 mins MH"
379.

m 4: (3-¢ -aza) Zal 1(2'4°,6'-tri -2~
b i ate
According to the procedure outlined in example 13, (2,4,6-trimethylphenyl)boronic
acid and 1,1-dimethylethyl (3-endo)-[({[(2-
bromophenyl)amino]carbonyl } oxy)methyl]-8-azabicyclof3.2.1]octane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRr 1.9 mins MH" 380.
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According to the procedure outlined in example 10, (2,3-dimethylphenyl)boronic
ecid and 1,1-dimethylethyl (3-endo)-[({ [(2-

bromophenyl)amino]carbonyl }oxy)methyl)-8-azabicyclo[3.2.1]octane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIR, 247 mins MH' 365.

According to the procedure outlined in exemple 10, 2,5-dimethylphenyl)boronic
ecid and 1,1-dimethylethyl (3-erdo)-{({[(2-

bromophenyl)emino]carbonyl } oxy)methyl]-8-azmbicyclo[3.2.1 Joctane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRr 2.49 ming MH" 365.

b amate

According to the procedure outlined in example 10, (4-fluoro-3-
methylphenyl)boronic and 1,1-dimethylethyl (3-endo)-[({[(2-
bromophenyl)eminojcarbonyl} oxy)methyl]-8-azabicyclof3.2.1]octune-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRr 24 mins MH" 369,

bi rbamats

Acconding to the procedure outlined in example 10, (4-fluoro-2-
methylphenyl)boronic acid and 1,1-dimethylethy! (3-endo)-[({{(2-
bromophenylamino]carbony!}oxy)methy!}-8-azabicyclo[3.2.1Joctane-8-carboxylate
were reacted to generaie the title compound. LC/MS ESIRr 2.41 mins MH' 369.

biphenyivilcarhamate
According to the procedure outlined in exampls 10, (4-ethylphenyl)boronic acid and

1,1-dimethylethyl (3-endo)-[({[(2-bromophenyl)amino)carbonyl} oxy)methyl}-8-
' -34-
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azabicyclo{3.2.1]Joctane-8-carboxylate wero reacted to generate the title compound.
LC/MS ESIRT 2.48 mins MH+ 365.

naphthalenviiphenvljearhamate

According to the procedurs outlined in example 10, 2-naphthalenylboronic acid and
1,1-dimethylethyl (3-endo)-{({[(2-bromophenyljemino]carbonyl} oxy)methyl]-8-
azabicyclo[3.2. 1 Joctane-8-carboxylate were reacted to generats the title compound.
LC/MS ESIRT 2.50 mins MH+ 387.

Example 21; (3-end, 1 Im 4-f1
biphenylvDearbamate

According to the procedure outlined in example 10, (4-fluorophenyl)boronic acid
and l.l-dixﬁathy!ethyl (3-endo)-[({{(2-bromophenyDamino]jcarbanyl} oxy)methyl]-
8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to generate the title
compound. LC/MS ESIRt 2.28 mins MH' 355,

le 22: bicyclo 1 Im '
|t -2-biph
According to the procedure outlined in example 10, {3-
[(trifluoromethy])oxy]pheny!} boronic acid and 1,1-dimethylethyl (3-endo)-[({[(2-
bromopheayl)amino]carbonyl}oxy)methyi]-8-azabicyclof3.2.1]octane-8-carboxylate
were reacted to generate the title compound. LC/MS BSIRr 2.52 mins MH" 421.

le 23: do 1]oet-3- Yu

enylyl

the outlinedin 10, {3-
[(methyloxy)methyliphenyl}baronic acid and 1,1-dimethylethyl (3-endo)-{({[(2-
bromophenylJamino]carbonyl} oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate
were reacted to generato the title compound. LC/MS ESIRy 2.27 mins MH* 381.
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According to the procedure outlined in example 10, (2-fluoropheny!)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromophenyl)amino]carbonyl} oxy)methyl}-
8-azabicyclo[3.2.1]octanc-8-carboxylate were reacted to generate the title
compound, LC/MS ESIRy 224 mins MH" 355.

biphenyiyljcarbamate

According to the procedure qutlined in example 10, (2-flusrophenyl)boronic acid
end 1,1-dimethylethyl (3-endo)-[({[(2-bromophenyl)amino]carbonyl}oxy)methyl]-
8-azabicyclof3.2.1]octane-8-carboxylate were reacted to generate the title
compound. LC/MS ESIRy 2.45 mins MH" 405.

According to the procedure outlined in example 10, [4-(1,1-
dimethylethyl)phenyliJboronic acid end 1,1-dimethylethyl (3-endo)-[({[(z-
bromophenyl)amino)carbonyl} oxy)methyl}-8-azabicyclo[3.2. 1 Joctane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRy 2.65 mins MH' 393,

According to the procedure outlined in example 10, 4-biphenylylboronic acid and -
1,1-dimethylethyl (3-endo)-[({[(2-bromophenyDaminojcarbonyl }oxy)methyl]-8-
azabicyclof3.2.1]octane-8-carboxylate were reacted to generate the title compound.
LC/MS ESIRy 2.64 mins MH' 413,

biphenylylcarbamste
According to the procedure outlined in example 10, (2,3-difluorophenyl)boronic
ecid and 1,1-dimethylethyl (3-endo)-[({[(2-

=36~
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bromophenyl)amino]carbomyl} oxy)methyl]-8-ezabicyclo[3.2.1]octans-8-carboxylate
were reacted to generate the title compound. LC/MS ESI Ry 2.29 mins MH" 373,

According to the procedure outlined in example 10, (4-methylphenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromophonyl)amino]carbonyl}oxy)methyl]-
8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to generate the title
compound, LC/MS ESIRy 2.38 mins MH' 351.

mple 30; bi 1 ' 1-
biphenylvllcarbamate

According to the procedure outlined in example 10, (3-methyiphenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromopheny])amino]carbomyi}oxy)methyl]-
8-azabicyclo[3.2.1]octano-8-carboxylate were reacted to gencrate the title
compound. LC/MS ESIRy 2.37 mins MH" 351.

le 31: bi ; 1 2-
biphenvivlearbamate

. According to the procedure outlined in example 10, (3-fluorophenyl)boronic acid

and 1,1-dimethylethy] (3-endo)-[({[(2-bromophenyl)amino]carbonyl} oxy)methyl]-
8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to generate the title
compound. LC/MS ESIRr 2.28 mins MH" 355.

rha

According to the procedure outlined in example 10, (2-fluoro-4-
methylphenylboronic acid and 1,1-dimethylethyl (3-endo)-[({[(2-
tromophenyl)amino]carbonyl }oxy)methyl}-8-azabicyclo[3.2.1Joctane-8-carboxylate
were reacted to generate the title compound. LC/MS ES1Ry 2.38 mins MH' 369.
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According to the procedure outlined in example 10, (3-cyanophenyD)boronic acid
and 1,1-dimethylethyl (3-e2do)-[({[(2-bromophenyl)amino]carbonyl} oxy)metiryl]-
8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to generate the title
compound. LC/MS ESI Ry 2.21 mins MH' 362.

Example 34: do bi 1lo 1 [4'{m 2-

biph carbama!

According to the procedure outlined in example 10, [4-(methyloxy)phenyl]boronic
acid and 1,1-dimethyletiryl (3-endo)-{({{(2-

bromophenyl)amino]carbonyl} oxy)methyl]-8-azabicyclof3.2.1]Joctane-B-carboxylate
were reacted to generate the titie compound. LC/MS ESIRy 2.29 mins MH' 367.

Example 35; (3-endo i oet-3-yim X 2-
h 1 te
According to the procedure outlined in exemple 10, [3-(methyloxy)phenyl]boronic
acid and 1,1-dimethylethyl (3-endo)-[({[(2-
bromophenyl)amino]carbomyl} oxy)methyl]-8-ezabicyclo[3.2.1]octane-8-carboxylate

were reacted to generate the title compound. LC/MS ESIRy 2.29 mins MH* 367.
le 36: do o[3.2.1]oct-3 12
biph ate

According to the procedure gutlined in exsmple 10, (2-chlorophenyl)baronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromophenyl)aminajcarbonyl}oxy)methyl}-
B-azabicyclo[3.2.1]octane-B-carboxylate wexe reacted to generate the title
compound. LC/MS ESIRy 2.33 mins MH" 371.

According to the procedure outlined in example 10, [2-(methyloxy)phenyl]boronic
acid and 1,1-dimethylethyl (3-endo)-[({[(2-
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bromophenyl)amino}carboryl} oxy)methyl}-8-azabicyclo[3 2.1 Joctane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRy 2.27 mins MH" 367.

According to the procedure outlined in example 10, (4-chlorophenyl)baronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromophenyl)amino]carbonyl} oxy)methyl]-
8-azmbicyclo[3.2.1]octane-8~carboxylate were reacted to generate the title '
compound. LC/MS BSI Ry 2.39 mins MH* 371,

Example 39; do clo 1 (3"
biphenylviearbamate .

According to the procedure outlined in example 10, (3-chlarophenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromophesryl)emino]carbonyl} oxy)methyl]-
8-azabicyelo[3.2.1Jactane-B-carboxylate were reacted to generate the title
compound. LC/MS ESI Ry 2.39 mins MH" 371.

le 40: (3-endo bi 1 X ~fluo

biphenylyl)carbamate

According to the procedure outlined in example 10, (3-chlorophenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({{(2-bromophenyl)amino]oarbonyl} oxy)methyl]-
8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to generate the title
compound. LC/MS ESI Ry 2.42 mins MH" 389.

methy}-2-biphenyivearbamate

According to the procedure cutlined in example 10, (3-chloro-4-
fluorophenyl)boronic acid end 1,1-dimethylethyl (3-endo)-{({[(2-bromo-~5-
methylphenyl)amino]carbonyl} oxy)methyl]}-8-azabicyclo[3.2.1]octane-8-
carboxylate were reacted to generate the title compound. LC/MS ESIRr 2.78 mins
MH" 403.

-39-

NG



10

15

20

25

30

WO 2003/067537 PCT/US2005/001333

According to the procedure outlined in example 10, phenylboronic acid and 1,1-
dimethylethyl (3-ando)-[({[(2-bromo-5-methylphenyl)amino]carbonyl} oxy)methyl]-
8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to generate the title
compound. LC/MS ESIRy 2.6 mins MH" 351.

le 43: do abi 1 1]3 ro-4'-
bis(methvioxy)-2-biphenvivijcarbamate
According to the procedure outlined in example 10, (3-chloro-4-
fluorophenyl)boronic acid and 1,1-dimethylethyl (3-endo)-{[({[2-bromo-3,4-
bis(methyloxy)phenyl]amino} carbonyl)oxy]jmethyl}-8-azabicyclo[3.2.1]octane-8~
carboxyiats were reacted to generate the title compound. LC/MS ESIRy 2.56 mins
MH" 449.

Ezample 44; (3-endo)-8-azabicvclo[3.2.11oet-3-vimethv] (4-chloro-2-

biph te

According to the procedure outlined in example 10, phenylboronic acid and 1,1-
dimethylethyl-(3-endo)-[({[(2-bromo-5-chlorophenyl)amino]carbonyl }oxy)metizyl}-
8-azabicyclo[3.2.1]octane-8-carboxylate were reacied to gencrate the title
compound. LC/MS ESIRy 2.71 mins MH' 371.

le 45: (3-en 2.1]o Im '-chloro-4'-fl

* (m 1 -2-bi 1 e

According to the procedure outlined in example 10, (3-chloro-4-
finorophenyl)boronic acid and 1,1-dimethylethyl (3-endo)-{[({[2-bromo-5-
(methyloxy)phenylJamino}carbonyl)oxy)methyi}-8-azabicyclo[3.2. 1 joctane-8-
carboxylate were reacted to generate the title compound. LC/MS ESIRr 2.71 mins
MH" 419.



10

15

20

WO 2005067537 PCT/US2005/001333

Abcarding to the procedure outlined in example 10, phenylboronic acid and 1,1-
dimethylethyl (3-endo)-{[({[2-bromo-5-(methyloxy)phenyl]jamino} carbonyl)
axy]methyl}-8-ezabicyclo[3.2. 1 Joctane-8-carboxylate were reacted to generate the
title compound. LC/MS ESIRy 2.54 mins MH' 367.

47 ndo o Im 1(3" )
biphenylyl)carbamate

According to the procedure outlined in example 10, (3-chlorophenyl)boronic acid
and 1,1-dimethylethyl (3-eado)-[({[(2-bromo-4-methylphenyl)amino]carbonyloxy)
methyl}-8-gzabicyclo[3.2.1]octene-8-carboxylate were reacted to generate the title
compound. LC/MS ESI Ry 2.72 mins MH"™ 385.

Example 48: (3-en clo[3.2. othyl (3' '-flnoro-5-
methyl-2-biphenvlyDlearhamate

According to the procedure outlined in exemple 10, (3-chloro-4-
fluorophenyl)boronic acid and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-4-

* methylphenyl)amino]carbonyl} oxy)methyl]-8-azabicyclof3.2.1]Joctane-8-

carboxylate were reacted to generate the title compound. LC/MS ESIRy 2.78 mins
MH" 403.

bi bamate

According to the procedure outlined in example 10, phenyiboronic acid and 1,1-
dimethylethy! (3-endo)-[({[(2-bromo-4-methylphenyl)amino]carbonyl} oxy)methyl]-
8-azabicyclo[3.2.1Joctene-8-carboxylate were reacted to generate the title
compound. LC/MS ESIRr 2.59 mins MH' 351,
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biphenylvijcarbamate
According to the procedure outlined in example 10, (3-chlarophenyl)baranic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-6-

methylphenyl)aminojcarbonyl} oxy)methyl]-8-azabicyclo[3.2.1Joctane-8-
carboxylate were reacted to generate the title compound. LC/MS ESIRy 2.6 mins
MH' 385.

2 1(3'-chlo
binhenvivilearhamate '
According to the procedurs outlined in example 10, (3-chlorophenyl)boronic acid
and 1,1-dimethylethyl (3-~ando)-[({[(2-bromo-5-fluorophenyl)amino]carbonyl}
oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to generate the
title compound, LC/MS ESIRr 2.74 mins MH" 389.

le 52: bi . 1 (4-fluoro-2-
bi carbam .

According to the procedure cutlined in example 10, phenylboronic acid and 1,1-
dimethylethy! (3-endo)-[({[(2-bromo-5-fluorophenyl)amino]Jcarbonyl} oxy)methyl]-
8-azbicyclo[3.2.1 Joctane-8-carboxylate were reacted to generate the title
compound. LC/MS BESIRr 2.6 ming MH' 355. °

Example 53: bigye Jd]o ! ' S-diffuo
2-biphenylvijcarbamate

According to the procedure outlined in example 10, (3-chloro-4-
fluorophenyl)boronic acid and 1,1-dimethylethyl (3-ando)-[({[(2-bromo-3-
fluorophenyl)amino]carbonyl}oxy)methyl]-8-azabicyclof3.2.1]octane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRy 2.72 mins MH'" 407.
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According to the procedure outlined in example 10, phenylboronic acid and 1,1-
dimethylethyl (3-endo)-{({[(2-bromo-3-fluorophenyl)amins]carbomyl} oxy)methryl}-
8-azabicyclo[3.2.1]Jootane-8-carboxylate were reacted to generate the title
compound. LC/MS ESIRr 2.53 mins MH" 355.

According to the proceduré outlined in example 10, (3-chloro-4-
fluorophenyl)boranic acid and 1,1-dimethylethyl (3-erdo)-{({[(2-bromo—4-
fluorophenyl)aminojcarbonyl} oxy)methyl]-8-azabicyclo[3.2:1]octane-8-carboxylate
were reacted to generats the title compound. LC/MS ESIRy 2.71 mins MH' 407.

le 56: 2.1 !
methyl 2-bi ate fyifjuo,
Acconding to the procedure outlined in example 10, (3-chlorophenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-{[({{[2-bromo-4-
methyloxyphenyl]amino}carbonyl)exy]methyl}-8-azabicyclo{3.2.1)octene-8-
carboxylate were reacted to generate the titls compound. LC/MS ESIRr 2.67 mins .
MH' 401.

le 57 b 1 |[4-{acetylaming)-3'-
chioro-2-biph uoroacets

According to the procedure outlined in example 10, (3-chlorophenyi)boronic acid
and 1,1-dimethylethyl (3-endo)-{[({[5-(acctylamino)-2-bromophenyljamino}
carbonyl)axy]methyl)-8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to
generate the title compound. LC/MS ESIRr 2.45 mins MH* 428.
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bi 0o,

According to the procedure outlined in example 10, (3-chlorophenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[{{[(2-bromo-3-fluorophenyl)amino]jcarbonyl}
cxy)methyl]-8-azabicyclo[3.2.1Joctane-8-carboxylate were reacted to generate the
title compound. LC/MS ES{Rr 2.66 mins MH" 389.

According to the procedure outlined in example 10, (3-chlorophenyl)boronic acid
and 1,1-dimethylethy] (3-endo)-[({[(2-bromo-4-fiuorophenyl)amino)carbonyl}
oxy)methyl]-8-azabicyclo[3.2.1 Joctane-8-carboxylate were reacted to generate the
title compound. LC/MS ESIRr 2.50 mins MH" 389.

iph a L) .
A solution of 1,1-dimethylethy! (3-endo)-[({[(2-bromo-5-methylphenyl)
amino]carbonyl}oxy)methyl]-8-azabicyclo[3.2.1Joctane-8-carboxylate (45 mg) and
(3-fuorophenyl)boronic acid (21 mg) in dimethylformamide (0.75ml) was treated
with triethylamine (4241), tetrakis(triphenylphosphirio)palladium (0) (58 rg) and
water (0.25ml). The mixture was placed in a sealed reaction tube and heated in a *
microwave (CEM Explorer, 150°C, 10 minutes, pressure 250psi, power 100W).

After cooling to room temperature, the solvent was removed under vacuum. The
residue was dissolved in chloroform (1ml) then washed sequentially with 2N
kydrochloric acid (0.5ml) and water (0.5mI). The organic phase was seperated and
the solvent was removed under vacuum. The residue was dissolved in zcetonitrile
(1mI) and treated with p-toluenesulfonic acid (20mg) . The resulting mixture was
heated at reflux for 3 hours, After cooling to room temperature, the solution was
purified by loading onto a SPE cartridge (SCX, 500mg) then washing with methanol
and eluting with 2M ammonia in methanol. The solvent was removed under vacuum
and the residue was purified by MDARP to afford the title compound (4.9 mg).
LC/MS BSIRr 2.63 mins MH" 369.
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According to the procedure outlined in example 60, (3-fucrophenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bramo-5-chlorophenyl)amino]

carbonyl} oxy)methyl}-8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to
generate the title compound. LC/MS ESIRy 2.72 mins MH* 389.

methyl (3'-fluore

According to the procedure outlined in example 60, (3-fluorophenyi)boronio acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-4-

methylphenyl)amino)carbomyl} oxy)methyl]-8-azabicyclo{3.2.1]octane-8-~
carboxylate were reacted to generate the title compound. LC/MS ESIRy 2.62 mins
MH' 369.

biph flu _

According to the procedure outlined in example 60, (3-Suorophenyl)boronic acid
and 1,1-dimsthylethyl (3-endo)-[({[(2-bromo-6-

methylphenyl)aminojcarbonyl} oxy)methyl]-8-azsbicycio[3.2.1Joctane-8- .
carboxylate were reacted to generats the title compound. LC/MS ESIRy 2.50 mins
MH' 369.

mple 64: elo[3.2.1]0 1(3'
biph bamate [
According to the procedure outlined in example 60, (3-fluorophenyl)boranic acid
and 1, 1-dimethylethyl (3-ando)-[({[(2-bromo-5- )

flucrophenyl)amino]jcarbonyl}oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate
were reacted to generate the title compound. LC/MS ESI Ry 2.63 mins MH' 373.
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Exam : icyelo[3.2.1]0 '.S-difluoro-2-

bij no:

According to the procedure outlined in example 60, (3-fluorophenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-4-flucrophenyl)amino]carbomyl}
oxy)methyl]-8-azabicyclo[3.2.1]Joctane-8-carboxylate were reacted to generate the
title compound. LC/MS ESIRy 2.55 mins MH'" 373.

nle 66: (3-end

dimethyl-2- bama

According to the procedure outlined in example 60, (4-flucro-3-methylphenyl)
boronic acid and 1,1-dimethylsthy] (3-endo)-[({[(2-bromo-5-methylphenyl)
amino]carbonyl}oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate were reacted
to generate the title compound, LC/MS ESIRy 2.73 ming MH" 383.

le 67: () 1]o -fln 1=
methyl-2-biphenviyl)carbamate trifluoroacetate
According to the procedure outlined in exempie 60, (4-fluoro-3-methylphenyl)
boronic acid and 1,1-dimethylethy] (3-endo)-[({[(2-bromo-5-chlorophenyl)amino]

*  carbonyl}oxy)methyl)-8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to

generate the title compound. LC/MS ESI Ry 2.8° mins MH" 403,
.  Example 68: o 1{4'- !
dim 1-2-bi te

According to the procedure outlined in example 60, (4-fluoro-3-
methylphenyl)boronic acid and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-4-
methylphenyl)amino]carbonyl} oxy)methyl]-8-azabicyclo[3.2.1]octane-8-
carboxylate were reacted to generate the title compound. LC/MS ESIRy 2.72 mins
MH" 383.
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le 69: do . '-flu .
dimetiryl-2-biphenylyDearbamate triftagrogcetate
According to the procedure outlined in example 60, (4-fluoro-3-
methylpheny!)boronic acid and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-6-
methylphenyf)aminc]carbonyl} oxy)methyl]-8-azabicyclo[3.2.1Joctans-8-
carboxylate were reacted to generate the title compound. LC/MS ESIRt 2.59 mins
MH" 383.

methyl-2-hiphenylvljcarhamgte triftuoroacstate

According to the procedure outlined in example 60, (4-fluoro-3-
methylphenyl)boronic acid snd 1,1-dimethylethyl (3-ando)-[({[(2-bromo-5-
fluorophenyl)aminocarboryl} oxy)methyl]-8-azabicyclof3.2. 1 Joctane-8-carboxylate
were reacted to generate the title compound. LC/MS ESI Ry 2.72 mins MH' 387.

E 1: i Lloet 4' noro-3'-

j h triflun
According to the procedure outlined in example 60, (4-fluoro-3-
methylphenyl)boronic acid and 1,1-dimethylethy! (3-endo)-[({[(2-bromo-4-
fluorophenyl)amino]carbonyl}oxy)methyl]-8-azabicyclo[3.2.1]Joctane-8-carboxylate
were reacted (o generate the title compound. LC/MS ESIRy 2.65 mins MH' 387.

Z2-b te orgacetate

According to the procedare outlined in example 60, (3-chloro-4-fluorophenyl)
boronic acid and 1,1-dimethylethyl (3-endo)-{({[(2-bromo-5-chlorophenyl)
aming]carbonyl}oxy)methyl]-8-azabicyclof3.2.1]octane-8-carboxylate were reacted
to generate the title compound, LC/MS ESIRy 2.81 mins MH'* 423,
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Acconding to the procedure outlined in example 60, (3-chloro-4-
fluorophenyl)borenic acid and 1,1-dimethylethyl (3-edo)-[({[(2-bromo-6-
methylphenyl)aming]carbonyl} cxy)methyl]-8-azabicyclo[3.2.1Joctane-8-
carboxylate were reacted to generats the title compound. LC/MS ESIRy  2.63 mins
MH" 403.

iph te triffuoroa
According to the procedure outlined in example 60, (3-chloro-4-fluoroplienyT)
boranic acid and 1,1-dimethylcthy! (3-endo)-{({[(2-bromo-~5-fluoropbenyl)amino]
carbonyl} oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to
generate the title compound. LC/MS ESIRr 2.72 mins MH" 407.

Example 75: (3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (2'-fluoro-4-methyl-2-
biphenylyl)carbamate trifiucroacetate

According to the procedure outlined in example 60, (2-fluorophenyl)boronic acid
and 1,1-dimethylethy] (3-eado)-[({[(2-bromo-5-methylphenyDamino] '

carbonyl}oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate were reacted to
genarato the title compound. LC/MS BSI Ry - 2.59 mins MH" 369.

. biph te
According to the procedure outlined in example 60, (2-fusrophenyT)boronio acid
and 1,1-dimethylethyl (3-endo)-{({[(2-bromo-5-
chlorophenyl)amino]carbomyl} oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate
were reacted to generate the title compound, LC/MS ESIRy 2.66 mins MH" 389,
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According to the procedure outlined in example 60, (2-fluorophenyl)boronic acid
and 1,1-dimethylethy] (3-endo)-[({[(2-bromo-4~

methylphenyl)aminojcarbonyl} oxy)methyl}-8-azabicyclo(3.2.1]octanc-8-
carboxylate were reacted to genemate the title compound. LC/MS ESI Rr  2.57 mins
MH' 369.

iphi ma 0 te
According to the procedure outlined in example 60, (2-fluorophenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-6-
methylphenyl)eminojcarbonyl}oxy)methyl]-8-azabicyclo[3:2.1]octane-8-
carboxylate were reacted to generate the title compound. LC/MS ESI Ry  2.46 mins
MH" 369.

Example 79: ) .1]oct-3- 12" 2-

hen b te '
According to the procedure outlined in ‘example §0, (2-fuorophenyl)boranic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-4-
fluorophenyl)amino]carbonyl} oxy)methyl]-8-ambicyclo[3.2.1]octane-8-carboxylate
weze reacted to generate the title compound. LC/MS ESIRy 2.62 mins MH™ 369.

According to the procedure outlined in example 60, (4-fluarophenyl)boronic acid
and 1,1-dimethylethyl (3-erdo)-[({[(2-bromo-5-

methylphenyl)amino]carbomyl)} oxy)methyl]-8-azabicyclo[3.2.1Joctane-8-
carboxylate were reacted to gencrate the title compound. LC/MS ESIRr 2.62 mins
MH" 369.
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le 81: (3-endo .1 ' 2-
biph ‘bama )

According to the procedure outlined in example 60, (4-fluorophenyl)boronic acid

" and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-5-

chlorophenyl)amino]carbonyl} oxy)methyl]-8-azabicyclo[3.2.1 Joctane-8~carboxylate
were feacted to generate the title compound. LC/MS ESIRy 2.70 mins MH* 389.

Example 82 ndo)-8-ainbic ) ] rimethyl {(4'-flnoro-5
DMMMIIM )

Accarding to the procedure outlined in example 60, (&ﬂmphmyl)bomcumd
and 1 l-dxmothylethyl (3-endo)-{({[(2-bromo-4-

methylphmyl)nnmo]mbonyl}oxy)mnﬂ:y[]-s-lubicynlop.z.l]odmo-s-
carboxylate were reacted to generate the title compound. LC/MS ESIRr 2.62 mins
MH" 369.

o 83: (3 rfluoro-3-methyl-2-
biphenyiyl)carbamate {rifinoroscstats
According to the procedure outlined in example 60, (4-fluorophenyl)boronic acid
and 1,1-dimethylethy] (3-sndo)-[({[(2-bromo-6-

methylphenyl)amino}carbonyl} oxy)methyl]-8-azabicyclo[3.2.1]octane-8-
carboxylate were reacted to generate the title compound. LC/MS ESI Rt 2.48 mins
MH" 369.

Example 84: bi o 44" 2.
biphenviyDearbamate triflucroncetate

According to the procedure outlined in example 60, (4-Buorophenyl)boronic acid
end 1,1-dimethylethyl (3-endo)-[({[(2-bromo-5-

fluorophenyl)amino]carbonyl} oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate
were reacted to-generate the title compound. LC/MS ESI Ry 2.62 mins MH" 373
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According to the procedure outlined in example 60, (3-methylphenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-{({[(2-bromo-5-

methylphenyl)amino]carbouyl} oxy)methyl]-8-azabicyclof3.2. 1 joctane-8-
carboxylate were reacted to gencrate the title compoumd. LC/MS ESIRr 2.7 mins .
MH' 365. .

ma ugro te
According to the procedure outlined in example 60, (3-metbylphenyl)boronic acid
and 1,1-dimethylethyl (3-emdo)-[({[(2-bromo-5-
chlorophenyl)amino}carbonyl}oxy)methyl]-8-azabicyclo[3.2.1]octane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRy 2.78 mins MH" 385,

iph te w0 )
According to the procedure outlined in examgle 60, (3-methylphenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-{({[(2-bromo-4-
methylphenyT)amino]carbonyl} oxy)methyl]-8-azabicyclof3.2. 1]octanc-8-
carboxylate were reacted to generuio the titie compound. LC/MS ESIRy 2.68 mmins
MH" 365.

: (3-endo oct- 1(3.3"-dim -2~
biphenylyllearbamate trifluproacetate
According to the procedure outlined in example 60, (3-methylphenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-6-
methylphenyl)amino]carbonyl} coty)methyl]-8-azabicyclo[3.2.1]octane-8-
carboxylate were reacted to generates the title compound. LC/MS ESI Ry 2.55 mins
MH" 365.
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Acoarding o the procedure outlined in exsmple 60, (3:methylphenylboronic acid
and 1,1-dimethrylethy! (3-endo)-[({[(2-bromo-5-
fucrophenyl)ansino]carbonyljoxy)metlsyl}-8-azabicyclo{3.2. Jostane-8-carboxylate
were reacted to gencrate the title compound. LC/MS ESIRr 2.70 mins MH" 365.

rbama no

According to the procedure outlined in example 60, (3-methylphemyl)baronic acid
and 1,1-dimethylethy] (3-endo)-[({[(2-bromo-4-
fluorophenyl)emino]carbonyl}oxy)methyl]-8-azabicyclo[3.2.1Joctane-8-carboxylate
wero reacted to generate the title compound. LC/MS ESIRr 2.62 mina MH" 369,

Example 91: (3-endo)-8-axabicyriof3.2.1]oct-3-yimethyl (4,4'-dimethyi-2-

[ hamate trifla

According to the procedure outlined in example 60, (4-msthylphenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-5-
methylphenyl)amino]carbonyl )} oxy)methyl]-8-azabicyclo[3.2.1]octane-8-
mrboxylatewmmctedmgenumq:e&ﬂewmpmmd.lﬂMSESIRT 271 mins
MH" 365.

According to the procedure outlined in example 60, (4-methylphenyl)boronic acid
and 1,1-dimethylethy] (3-endo)-[({[(2-bromo-5-

chlorophenyl)amino]carbonyl }oxy)methyl]-8-azabicyclo[3.2.1Joctane-8-carboxylate
were reacted to generate the title compound. LC/MS ESIRy 2.79 mins MH' 385.
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According to the procedure outlined in example 60, (4-methylphenyl)boronic acid
apd 1,1-dimethylethryl (3-sndo)-[({[(2-bromo-4-

methylphenyl)eminojcarbony!} axy)methyl]-8-azabicyclo{3.2. I Joctanc-8-
carboxylate were reacted to generate the title compound. LC/MS ESIRy 2.70 mins
MH" 365.

Accord.mg 1o the proeedm'e outlined in example 60 (4-moﬂ)ylphmyl)boromc acid
and 1,1-dimsthylethyl (3-ando)-[({[(2-bromo-6-

methylphenyl)amino]carbonyl} oxy)methyl]-8-azabicyclo[3.2.1Joctane-8-
carboxylate were reacted to generate the title compound. LC/MS ESIRy 2.55 mins
MH" 365.

Example 95: i a m 4-fluo
biphenylylicarbamate trifiuoroacetafe : .
According to the procedure outlined in example 60, (4-methylphenyl)boronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo-5-
fluorophenyl)amino]carbonyl}oxy)methyl]-8-azebicyclo[3.2.1]octane-8-carboxylate
were reacted to generate the titlo compound. LC/MS ESIRy 2.70 mins MH" 369.

iph rbamate trifigoro: te
According to the procedurs outlined in example 60, (4-methylphenyl)baronic acid
and 1,1-dimethylethyl (3-endo)-[({[(2-bromo—4-
fluorophenyl)amino]carbonyl} oxy)methyl]-8-szabicyclo[3.2.1] octane-8-carboxylate
were reacted to generats the title compound. LC/MS ESIRy 2.64 mins MH" 369.
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A solution of (3-endo)-8-azabicyclo[3 2.1]oct-3-ylmethyl (3'-chloro-4-fluoro-2-
biphenylyl)carbamate (47mg) in DMF (Im!) was treated with potassium carbonate
(17mg) and methy] iodide (30ul). After 16h the solvent was evaporated and the
residue purified by MDAP to give the title compound. LC/MS ESIRy 2.55 mins
MH" 417.

The title compound was prepared from (3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl
(3"-chloro-5-hydroxy-2-biphenylyl)carbamate according to the procedure outlined in
cxample 97. LC/MS ESIR, 2.22 mins MH' 415,

- ! 2-
biph olca i 18-
azoniabicyclof3.2.1]octane :
The title componnd was prepared from (3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl
(3-chloro-3-methyl-2-biphenylyl)carbamate according to the procedure outlined in
example 97. LC/MS ESIR, 2.45 mins MH' 413,

inbi 1ljoctane cetal
The title comipound was prepared from (3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl
(3"-chloro-6-fluoro-2-biphenylyl)carbamate according to the procedure outlined in
example 97. LC/MS ESIR, 2.51 mins MH' 431,

54 -
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The title compound was prepared from (3-endo)-8-azabicyclo[3.2.1]oct-3-ylmeathyl
(3"-chloro-5-fluoro-2-biphenylyl)carbamate according to the procedure outlined in
example 97. LC/MS ESIR, 2.47 mins MH" 417.

2.1 te .
The title compound was prepared (3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3%

chloro-3-fluoro-2-biphenylyl)carbamate according to the procedurs outlined in
exampls 97. LC/MS BSIR, 2.54 mins MH' 431.

The title compound was prepared frorn (3-endo)-bicyclo[3.2.1]oot-3-ylmethyl (3™
chloro-2-biphenylyl)carbamate according to the procedure outlined in example 97.
LC/MS ESIR, 2.45 mins MH" 400.

Exgmple 104: (3-endo)-8-azabicyelof32.1]oct-3-vimethvl 2-
biphenylylearbgmate

A mixture of 1,1-dimethylethyl -(3-endo)-(hydroxymsthyl)-8-
azabioyclo[3.2.1]octane-8-carboxylate (162 mg) and 2-isocyanato-biphenyl (130.7
mg) in DMF (2 ml) was stirred at room temperature for 1 hour. The reaction mixture
wag purified directly by Gilson preparatory HPLC to give (3-endo)-3-(biphenyl-2-
ylcarbamoyloxymethyl)-B-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester (190 mg, 65%), which was dissolved in 12 ml of methylene chioride and 3 ml
of TRA. The above mixhire was heated st 65°C far 2 hours, concentrated and
redissoved in ethyl acetate (30 ml). The organic phase was washed with 1 N sodium
hydroxide (10 mi). The aqueous phase was extracted with ethyl acetate (3 X 10 mi).
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‘The combined organica were washed with brine (10 ml) and dried over Na,SO, to
give the titls compound (98 mg, 75%). LC/MS ESI Ry 1.62min M"337

In te 17: §-m o1
bromophenyllearhamate

A solution of 2-bromobenzoic acid (1.00 g, 5.00 mmol) in THF (10 mL) was added
o a Radleys® Carousel Reaction tube fitted with magnetic stirring bar.
Dipbenylphoshine azide (1.18 mL, 5.50 mmol) was then added, followed by
cthylamine (1.40 mL, 10.0 mmol). The reaction mixture was stirred at room
temperature for 10 minutes, and 8-methyi-8-azabicyclo[3.2.1]octan-3-01 (1.19 g,
7.50 mmol) was then added. Stirring continued for 16 h at 75 °C, and the

" precipitated phosphonic acid was removed by vecuum filirstion. The filtrate was

then concerttrated under reduoced preasure. The residue was dissolved in DCM (6
ml), and the solution wes transfirred to 8 10 mL hydrophokic frit that contained
H,0 (3 mL), The aqueous layer was extracted with DCM (1 x 4 mL), and the
combined organic layers weze diluted with 50 mL of DCM. This solution was
joaded onto & 10 g normal phase eminopropyl SPE cartridge primed with 60 mL of

-DCM. The cartridge was then sequentiaily eluted with DCM (1 x 60 mL), Et;0 (1 x

60 mL), EtOAc (5 x 60 mL), and MeOH (1 x 60 mL). The title compound was
found in the EtOAc fractions, which were concentrated under reduced preasure to
yield the title compound 0.309 g (18%). LC/MS ESI Rt 1.44 min, MH" 339.

The following intermadiates in Table 1 were prepared according to the procedure
outlined for intermediate 17.
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Table 1
“W ~
X
Br
Intermedinte R1 MS [M+H] | R, (min)
18 5-fluaro 358 1.54
19 6-methyl 354 1.32
2 4-methyl 354 144
21 A-fluoro 358 139
2 S-methyl 354 1.46
23 S-chloro 374 1.51
1 24 4-chloro 374 1.43
25 6-fluoro 358 1.28
26 3-fluoro 358 145
05: 8-m 1-8-azabi -y] (3'-chlo fluore-

" biphenvlyDearbamate

PS-PPhy-Pd (0.020 g, 0.0026 mmo]) wes added to a solution of 8-methyl-8-
azabicyclo[3.2.1]oct-3-yl (2-bromo-5-fluorophenyl)carbamate (0.063 g, 0.18 mmol)
inDME(lmL)in.a4nglmvinl. A solution of 3-chlorophenyl boronic acid
(0.055 g, 0.35 mmol) in EtOH (1 mL) was added to the reaction mixture, followed
by & salution of K5CO4 (0.056 g, 0.41 mmol) in HyO (0.5 mL). The glass vial was
capped, and the reaction was agitated in an Innova® Shaker at 80 °C for 48 h. The
resin was removed by gravity filtration, washed with DME (1 x 1 mL) and BtOH (1
x 1 mL), and the filtrate was concentrated under reduced pressure. The residue was
dissolved in DCM (4 mL) and transferred onto a 6 mL hydrophobic frit. H,0 (2
mL) wes added to the solution and mixed to remove base. The layers were
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separated, and the aqueons Ixyer was washed with DCM (L x 4 mL). The combined
organic layers were concentrated under rednced pressure and purified by Gilson®
preparstory HPLC to yield the title compound (0.030 g, 43%). LC/MS ESI Ry 1.73
min, MH" 389.

The following examples in Table 2 were prepared according to the procedure
outlined in Example 105.

Table 2
H f:g'\
°Y '
56

Example Rl RrR2 MS R; (min)
M+H]
106 4-fluoro phenyl 355 1.61
107 4-fluoro | 3-chloro-4-fluoro-phenyl 407 1.69
mpie 108: 8-methyl-8-axa .1 ] (3'-chiorg-4'-f
biphenvivi)carbamate

PS-PPhy-Pd (0.020 g, 0.0026 mmol) was added to a solution of 8-methyl-8-
azabicyclo[3.2.1]oct-3-yl (2-bromo-5-chlorophenyl)carbamate (0.035 g, 0.095
mmol) in DME (1 mL) in a micrownve reactor tube. A solution of 3-chlorophenyl
boronic acid (0.030 g, 0.19 mmol) in EtOH (1 mL) was added to the reaction
mixture, followed by & sohttion of K5CO3 (0.030 g, 0.22 mmol) in HyO (0.5 mL).
The reaction vial was capped and hoated et 165° C for 10 min. The resin was
removed by gravity filtration, washed with DME (1 x 1 mL) end BtOH (1 x 1 mL),
end the filtrate wes concentrated under reduced pressure. The residue was
dissolved in DCM (4 mL) and transferred onto a 6 mL hydrophobic frit. H,0 (2.0
-58-
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mL) was added to the solution and mixed to remove base. The Iayers were
separated, and the aqueous layer was washed with DCM (1 x 4 mL). The combined
organic layers wore concentrated under reduced pressure and purified by Gilson®
preparatory HPLC to yield the title compound (0.021 g, 54%). LC/MS ESI Ry 1.76
min, MH" 405

The following examples in Table 3 were prepared according to the procedure
outlined in Example 108.
Table3

Exampie R1 R2 . MSM+H] | R; (mInj

109 4-chloro | 3-chloro-4-fluoro phenyl 423 1.89
110 4-chloro Phenyl n 1.49

biphenyjvl)carbamats
Pd(PPh3)4 (0.089 g, 0.077 mmol) was added to & solution of §-methyl-8-
azabicyclo[3.2.1]oct-3-yl (2-bromophenyl)carbamate (0.130 g, 0.383 mmol) in
".DME (1 mL) in 8 4 mL glass vial with a magnetic stir bar. A sohstion of 3-
chlorophenylbaronic acid (0.090 g, 0.58 mmol) in EtOH (1 mL) was added to the
reaction mixture, followed by a solution of K9CO3 (0.200 g, 1.44 mmol) in Hy0

(0.5 mL). The gless vial was capped and heated at 80° C for 16 h. The reaction
mixture was concentrated under reduced pressure, taken up in DCM (4 mL), end
trensferred onto a 6 mL hydrophobic frit. H70 (2 mL) was added to the solution

-59.



10

15

20

X
WO 2005/067537 PCT/US2005/00133)

and mixed to remove base. The layers were separated, and the aqueous layer was
washed with DCM (1 x 4 mL). The combined arganic layers were concentrated
under reduced pressure and purified by Gilson® preparatory HPLC to yield the title
compound (0.042 g, 309). LC/MS ESI Ry 1.74 min, MH" 371,

The following examples in Table 4 were prepared according to the procedure

outlined in Example 111.
Table 4
Y1
DS
e
. Rz
Example | RL 7 MS | R (min)
[M+H]
iz 3-fincro phenyl 355 129
113 3-fuaro 3-chloropbeny] 389 34
114 3fluoro | 3-chloro4-flaoro-phenyl | 407 T4l
115 | 6&fuom pheayl 355 114
116 | 6fuoro | 3<hloroA-Huorophenyl | 407 130

First step

Pd(PPh3), (0.089 g, 0.077 mmol) was added to & solution of 8-methyl-8-

azabicyclo[3.2.1]oct-3-yl (2-bromophenyl)carbamate (0.060 g, 0.177 mmol) in

DME (1 mL) i a 4 ml glass vial with a magnetic stir ber . A solution of

phenylboronic acid (0.043 g, 0.354 mmol) in EtOH (1 mL) was added to the reaction

‘mixture, followed by a solution of K»CO5 (0.056 g, 0.407 mmol) in Hy0 (0.5 mL).
-60 -
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The glass vial was capped and heated at 80° C for 16 h. The reaction mixture was
concentrated under reduced pressure, taken up in DCM (4 mL), and transferred onto
a 6 mL hydrophobic frit. HyO (2 mL) was added to the solution and mixed to
remove base. The layers were scparated, and the aquecus layer was washed with
DCM (1 x4 mL). The combined caganic layers were concentrated under reduced
pressure and purified by Gilson preparatary HPLC to yield 8-methyl-8-
azabicyclo{3.2.1]oct-3-y1 2-biphenylylcarbamate

(0.050 g, 83%). LC/MS ESI Ry 1.54 min, MH" 337.

Second step

A 2 M solution of MeBr in fers-butyl methy] ether (0.700 mL, 1.49 mmol) was
added to a solution of 8-methyl-8-azabicyclof3.2.1]oct-3-yl 2-biphenylylcarbamate
(0.050 g, 0.15 mmol) in & mixtare (1:1) of DCM/CH3CN (2 mL) in 2 glass vial with
a magnetic gtirring bar under argon. The reaction was stirred at room temperature
for 16 h. The solvent was evaporated, and the product was dried under high vacuum
to yield the title compound (0.050 g, 94%). LC/MS ESI Ry 1.72 min, MH" 351

The following examples in Table 5 were prepared according to the procedure
outlined in Example 117 reacting the appropriate boronic acid end bromo-phenyl
intermediates.

Table 6
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Example Rl Rz MS [MH] | R, (min)
118 6-fluoro 3-chlorophenyl 403 1.72
119 3-fluoro . phenyl 369 1.38
120 3-fluoro 3-chlorophenyl 403 1.53
121 3-fluoro 3-chloro-4-phenyl 420 1.79
122 5-fluoro 3-chlorophenyl 403 1.80
123 6-fluoro phenyl 369 133
124 6-fluoro 3-chloro4-phenyl 421 1.53
125 5-chloro 3-chlorophenyl 4208 1.97
126 6-methyl phenyl 365 1.37
127 6-methyl 3-chlorophenyl 399 1.81
128 4-chloro phenyl 385= 1.53
129 4-chloro 3-chloro-4-phenyl 438 1.47
130 4-methyl 3-chlorophenyl 399 1.89
131 5-methyl phenyl 365 1.47
132 5-methyl . 3-chloro-4~flucro 417 1.87
133 5-methyl 3-chlorophenyl - 399 1.86
134 H 3-chloro-4-fluoro 403 1.86

phenyl
8 [M+1-CH;)
mple ! : mino]carb

dimethyl-$-azontabicvelo(3.2-11octane hromide

Following the procedure outlined in Example 117, 8-methyl-8-azabicyclo[3.2.1]oct-

3-yl (2-bromo-4-chlorophenyl)carbamates was reacted sequentially with 3-
chlorophemyl boronic acid and MeBr to give the title compound (6.7 mg). NMR

(CD;0D, 400 MHz; 5): 1.92 ppm (d, 2H), 2.30-2.39 ppm (m, 4H), 2.80 ppm (d,
2H), 3.13 ppm (s, 3H), 3.18 ppm (s, 3H), 3.85-3.88 ppm (m, 2H), 7.35-7.49 pom

(comp, 8H).
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$-axoniabicyclo[3.2.1]octane bromide .

Following the procedure outlined in the 2nd step of Example 117, 8-methyl-8-
azabicyclo[3.2.1Joct-3-yl (3'-chlaro-2-biphenylyl)oarbamate was reacted with MeBr
to give the title compound (43.7 mg). NMR (DMSO, 400 MHz; 8): 1.69 ppm (4,
2H), 2.08-2.25 ppm (m, 4H), 2.45 ppm= (d, 2H), 3.01 ppm (s, 3H), 3.08 ppm (s, 3H),
3.81 ppm (m, 2H), 4.75 ppm (t, 1H), 7.35-7.49 ppm (comp, 8H), 9.06 ppm (s, 1H).

Example 137: 3-({[(3'-chloro-4'5-di 2- ino \
i 1lo bromi '

A solution of 2-bromo-4-finarobenzoic acid (1.09 g, 5.00 mmol) in THF (10 mL)
was added to a carousel reaction tube fitted with magnetic stirring bar.
Diphenylphoshine azide (1.18 mL, 5.50 mmol) was then added, followed by
ethylamine (1.40 mL, 10.0 mmol), The reaction mixture was stirred at room
temperature for 10 minutes, and 8-methyl-8-azabicyclo[3.2.1]octan-3-01 (1.19 g,
7.50 mmo) was then added. Stirring continued for 16 hat 75 °C, and the
precipitated phosphonic acid was removed by vacuum filtration. The filtrate was
then concentrated under reduced pressure. The residue was dissolved in DCM (6
ml), and the solution was transferred to & 10 mL hydrophobic frit that contained
H,O (3 mL). The agueous layer was extracted with DCM (1 x 4 mL), and the
combined organic izyers were diluted with 50 mE, of DCM. This solution was
loaded onto & 10 g eminopropyl SPE cartridge primed with 60 mL of DCM. The
cartridge was then sequentially eluted with DCM (1 x 60 mL), Et;0 (1 x 60 mL),
EtOAc (5 x 60 mL), and MeOH (1 x 60 mL). The title compound was found in the
EtOAc fractions, which were concentrated under reduced pressure to yield (3-endo)-
8-methyl-8-azabicyclo[3.2.1]oct-3-yl (2-bromo-4-fluorophenyl)carbamate (0.343 g).
LC/MS ESI Ry 1.39 min, MH" 358.
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8-azabicyclo[3.2.1]oct-3-y] (2-bromo-4-fluorophenyl)carbamate (0.068 g, 0.19
mmol) in DME (1 mL) in a 4 mL glass vial. A solution of 3-chloro4-fluorophenyl
boronic acid (0.066 g, 0.38 mmol) in EtOH (1 mL) was added to the reaction
mixture, followed by a solution of K,CO3 (0.056 g, 0.41 mmol) in HyO (0.5 mL).
The giass vial was capped, and the reaction was agitated in an sheker at 80 °C for 48

" h. The resin was removed by gravity filtration, washed with DME (1 x 1 mL) end

EtOH (1 x 1 mL), and the filtrate was concentrated under reduced pressure, The
residue waa dissolved in DCM (4 mL) and transferred onto a 6 mL hydrophobie frit.
H,0 (2 mL) was added to the solution and mixed to remove base. The layers ware
scparated, and the aqueous layer was washed with DCM (1 x 4 mL). The combined
arganic layers were concentrated under reduced pressure and purified by Gilson®
preparatory HPLC to yield an oil which was treated with a solution of 2 M solution
of MeBr in fert-butyl methyl ether (0.700 mL, 1.49 mmol) in a mixture (1:1) of
DCM/CH3CN (2 mL) in a glass vial with a magnetic stirring bar under argon. The
resulting mixture was stirred at room temperature for 16 . The solvent was
evaporated, and the product was dried under high vacium to yield the title

" compoumd (0.437 mg). NMR (DMSO, 400 MHz; 8): 1.69 ppm (d, 2H), 2.10-2.40

ppm (m, 4H), 2.45 ppm (d, 2H), 3.02 ppm (s, 3H), 3.08 ppm (s, 3H), 3.81 ppm (m,
ZH), 4.75 ppm (t, 1H), 7.27-7.52 ppm (comp, 6H), 9.06 ppm (s, 1H).

Example 138: ! 2-biph mino]carbonyl}o
dimethy}-8-axoniabicyclo[3.2.1]octans bromide

Following the procedure outlined in Example 117, 8-methy]-8-azabicyalo[3.2.1]oct-
3-yl (2-bromo-4-fluorophenyl)carbamate was reacted sequentially with 3-
chlorophenyl boronic acid and MeBr to give the title compound (31.2 mg). NMR
(DMSO0, 400 MHz; 8): 1.75 ppm (d, 2H), 2.08-2.45 ppm (m, 4H), 2.46 ppm (d, 2H),
3.01 ppm (s, 3H), 3.09 ppm (s, 3H), 3.81 ppm (m, 2H), 4.79 ppm (t, 1H), 7.19 ppm
{t, 1H), 7.19-7.49 ppm (comp, 6H), 9.16 ppm (s, 1H).
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azonisbicyelof3.2 1loctane bromide

Following the procedure outlined in the 2nd step of Example 117, 8-methyl-8-
azabicyclo[3.2.1]oct-3-yl (5-fluoro-2-biphenylyl)carbamate was reacted with MeBr
to give the title compound (43.7 mg). NMR (DMSO, 400 MHz; 5): 1.68 ppm (4,
2H), 2.10-2.45 ppin (m, 4H), 2.46 ppm (4, 2H), 3.00 ppm (s, 3H), 3.07 ppm (s, 3H),
3.78 ppm (m, 2H), 4.70 ppm (%, 1H), 7.23 ppm (t, 1H), 7.39-7.43 ppm (comp, 8H),
8.95 ppm (s, 1Y).

Ie 140; !
biph: inoje
_azonigh 12.1loctane b

0[3.2.1 Joctang-8-carhoxylat

LR AN

A solution of the commercially available 3"chlorbi lcarboxylic acid (500 mg,
2.15 mmol) in THF (20 m!) was treated with diphenylphospboryl azide (508 uI),
triethylamine (620 pl) and 1,1-dimethylethyl -(3-ando)-(hydroxymethyl)-8-
azabicyclo[3.2.1]octane-8-carboxylate (622 mg). The reaction mixture was heated
gt refiu for 12 hours, cooled to room temperature, diluted with ethyl scetate and
washed sequentially with 0.5N aqueous HCI, sat NaHCO; and water. The organic
layer was dried over MgSO,, filtered and evaporated to give a crude oil which was
purified by flash chromatography. Elution with a ethy] acetate/hexane 1:3 mixture
afforded 1,1-dimethylethyl 3-(ando)-[({[(3'-chloro-2-

biphenylylamino]carbanyl} oxy)methyl)-8-ezabicyclo[3.2. 1Joctene-8-carboxylate as
an oil (904 mg). LC/MS ESIR. 2. 97 mins.

A mixture of 1,1-dimethylethyl 3-(enda)-{({[(3chloro-2-

biphenylyl)amino}carbonyl } oxy)methyl]-8-azabicyclof3.2.1]octane-8-carboxylate
(904 mg) and 1HC] in ether (10 ml) in methanol (5 ml) was allowed to stir at room
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temperature for 12 hours. The solvents were evaparated under vacuum. The
resulting residus was redisolved in water (50 ml) then washed with ether (2 X 100
ml), basified to pH 13 with 2.5 N ag. NsOH (10 m1) then extracted with ethyl
acetate (3 X 100 ml). The combined organic extracts were dried over MgSO, end
ovaporated under vacuum to give (3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3~
chloro-2-bipbenylyl)carbemate hydrochloride as a white solid (550 mg). LC/MS ESI
Rr 1.83 mins MH* 371.

A solution of NaBH, (20.4 mg) was added to a mixture of (3-endo)-8-
azabicyclo[3.2.1]oct-3-ylmethyl (3-chloro-2-biphenylyl)carbamate hydrochloride
(100 mg, 0.27 mmol) and formaldehyde (102.6 pl, 37% in water, 10.8 mmol) in

methanol (5 ml). The resulting solution was allowed to stir at room tempernture for
48 hours. More formaldehyds (100 uI) and NaBH, (20 mg) were added to the

, reaction mixture. After 12 hours of stirving at room temperature, the solvents were
evaporated under vacuum to give a residue which was partitioned between DCM (6
ml) and water (6 mi). The organic layer was separated end loaded onto a 2g NHa
SPE cartridge and sequentislly eluted with DCM (3 x Smi), ethyl acetats (2 X 5 ml)
and methanol (2 X 5 ml). The last DCM fraction and the two ethyl acetate fractions
were cambined and evaparated to give (3-ends)-bicyclo[3.2.1]oct-3-yimethyl (3'-
chioro-2-biphenylyl)carbamate as a white solid {70 mg). LC/MS ESIRy 1.92 ming
M 385.

R, 8-dim §-szoniabicyclo[3.2.1}octane bromid .
A solution of [(3-endo)-8-methyl-8-azabicyclof3.2.1joct-3-ylJmethyl (¥-chioro-2-
biphenylyl)carbamate (48 mg) in DMF (2 ml) and acetonitrile (2 ml) was treated
with mefiryl broguide (50 pl of & 2M solution in t-buty] ethyl ether), After stirring ot
room temperature for 12h the solvents were evaporated undar vacuum to give the
title compound (57 mg). LC/MS ESIRy 1.81 mins M* 399.
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The compounds of the present invention exhibit IC50 values of 1.5uM or less.
Abbrevigti

BOC tert-butyloxycarbomy]

DCM Dichloromethsne

DME Dimethoxyethane

DMF Dimethylformamide

DMSO Dimethylsulfoxide

ESI Electrospray ionization

HPLC High pressure liquid chromatogrephy

LCMS Liquid chromatography/Mass spectrometry
MDAP Mass directed automated preparetive

Rt Retention time

SFB Solid phase extraction
TEA Triethylamine

TFPA Triflnoroacetic acid
THP Tetrahydrofuran

BIOLOGICAL EXAMPLES

The inhibitory effects of compounds at the M3 mAChR of the present
invention are determined by the following in vitro and in vivo functional assays:

Analysis of Inhibition of Receptor Activation by Calcium Mobillzation:
Stimulation of mAChRs expressed on CHO cells were analyzed by
monitaring receptor-activated calcium mobilization as previously described (H.
M.Sarau 51 al, 1999. Mol. Pharmacol. 56, 657-663). CHO cells stably expresting
M3 mAChRs were plated in 96 well black wall/clear bottom plates. After 18 to 24
hours, media was aspirated and replaced with 100 1 of load medie (EMEM with
Earl's salts, 0.1% RIA-grade BSA (Sigma, St. Louis MO), and 4 uM Fluo-3-
acetoxymethy] ester fluorescent indicator dye (Fluo-3 AM, Molecular Probes,
Eugene, OR) and incubated 1 br at 37° C. The dye-containing media wes then
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aspireted, replaced with fresh media (without Fluo-3 AM), and cells were incubated
for 10 mimutes &t 37° C. Calls were then washed 3 times and incubated for 10
mimtes gt 37° C in 100 pl of assay buffer (0.1% gelstin (Sigms), 120 mM NaCl, 4.6
mM KCJ, 1 mM KH, PO4, 25 mM NaH CO3, 1.0 mM CaCly, 1.1 mM MgCly, 11

mM glucose, 20mM HEPES (pH 7.4)). 50 Jl of compound (1x10-11 - 1x10-5M .
final in the assay) was added and the plates were incubated for 10 min. st 37° C.
Plates were then placed into a fluorescent light intensity plate reader (FLIPR,
Molocular Probes) where the dye loaded cells were exposed to excitation light (488
nm) from a 6 watt argon laser. Cells were activated by adding 50 ul of acetylcholine
(0.1-10 M final), prepared in buffer containing 0.1% BSA, at  rete of 50 pwlsec.
Calcium mobilization, monitored as change in ¢ytosolic calcium concentrstion, was
measured a3 change in 566 nm emission intensity. The change in emission intensity
is directly related to cytosolic calcium levels. The emitted fluorescence from all 96
wells is measured simultaneously using a cooled CCD camera. Deta poirmis are
collected every second. This data was then plotting and analyzed uaing GraphPad
PRISM software.

Methacholine-induced bronchoconstriction — potency and duration of action

Airway responsiveness to methacholine was determined in awake,
unrestreined Balb C mice (n = 6 each group). Barometric plethysmography was
used to measure enhanced peuse (Penh), & unitless measure that has been shown to
correlate with the changes in airway resistance that ocour during bronchial challenge
with methacholine(2). Mice ware pro-treated with 50 ul of compound (0.003-10
jg/mouse) in 50 ul of vehicle (10% DMSBO) intranasally (i.n.) and were then placed
in the plethysmography chamber a given amount of time following drug
administration (15 min — 96 h). For potency determination, a dose response to a
given drug was performed, and all measurements were taken 15 min following i.n
drug administration. For duration of action determination, measurements were taken
anywhere from 15 min to 96 hours following i.n. drug administration.

Once in the chamber, the mice were allowed to equilibrate for 10 min before
taking a baseline Penh measurement for 5§ minutes. Mice were then challenged with
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an aerosol of methacholine (10 mg/mi) for 2 mimmtes. Penh was recorded
continuoualy for 7 min starting ut the inception of the methacholine aerosol, and
continuing for 5 minutes afterward. Data for each mouse were analyzed and plotted
by using GrephPad PRISM software. This experiment ailows the determination of
duration of activity of the administered compound.

The present compounds are useful for treating a variety of indications,
including but not limited to respiratory-tract disorders such as chronic obstructive
lung disease, chronic bronchitis, asthma, chronic respiratory obstruction, pulmonary
fibrosis, pulmonary emphysema, and allergic rhinjtis.

FORMULATION-ADMINISTRATION
Accordingly, the present invention further provides a pharmaceutical
formulation campriging a compound of forrmile (1), or a pharmaceutically acceptable
salt, solvate, or physiologically functional derivative (e.g., salts and esters) thereof,
mdaphumncwﬁoﬂly'mphblemﬁnorﬂcipimt.mdopﬁonﬂymorm
other therapeutic ingredients. The present invention may be used to treat a mammal,
including a human, in need of treatment. ' :

Hereinafter, the term “active ingredient™ means a compound of formula (I),
or a pharmaceutically eccepiable salt, solvate, or physiologically functional
derivative thereof.

Compounds of formula (T) will be administered via inhalation via the mouth
Or nose.

Dry powder compositions for topical delivery to the lung by inhaiation may,
for example, be presented in capsules and cartridges of for example gelatine, or
blisters of for example laminated aluminium foil, for use in an inhaler or insufflator.
Powder blend formulations generally contsin a powder mix for inhalation of the
compound of the invention and a suitable powder base (carrier/diluent/excipient
substance) such as mono-, di- or poly-saccharides (e.g., lactose or starch), orgunic or
inorgenic salts (e.g., calcium chloride, calcium phosphate or sodium chlaride),
polyelcohols (e.g., mannitol), or mixtures thereof, alternatively with one or more
additional materials, gnch additives included in the blend formulation to improve
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chemical and/or physical stability or performance of the formulation, as discussed
below, or mixtures thereof. Use of lactose is prefarred. Bach capgule or cartridge
may generally contain between 20ug-10mg of the compound of formula (I)
optionally in combination with another therapeutically active ingredient.
.Altu'nnﬁwly,thempomdofﬂmimuﬂimmlybeprelmtedvﬁﬂmutﬂdpim
or may be formed into particles comprising the compound, optionally other
therapeutically active materials, and excipient materials, such as by ¢o-precipitation
or coating.

Suitably, the medicament dispenser is of & type selected from the group
consisting of a reservoir dry powder inbaler (RDP]), a multi-dose dry powder inhaler
(MDPY]), and a metered dose inhaler (MDI).

By reservoir dry powder inheler (RDP]) it is meant as an inhaler having a
reservoir form pack suitable for comprising multiple (un-metered doses) of
medicament in dry powder form and including means for metering medicament dose
from the reservoir to a delivery position. The metering means may for example
comprise & metering cup or perforated plate, which is movable from a first position
where the cup may be filled with' medicament from the resatvoir to a second position
where the metered medicament doss is made availgble to the patient for inhalation.

By multi-dose dry powder inhaler (MDP]) is meant an inhaler suitable for

. dispensing medicament in dry powder form, wherein the medicament is comprised.

within a multi-dose pack containing (or otherwise carrying) multiple, define doses
(mpa:hthneot)ofmediamaﬁ.lnapnfmednpecgthecurierhuahﬁslnpmk

form, but it could also, for example, comprise a capsule-based pack form or a carrier

onto which medicament has been applied by any suitable process including printing,
painting end vacuum occlusion,

The formulation can be pre-metered (eg as in Diskus, seo GB 2242134 or
Diskhaler, see GB 2178965, 2129691 and 2169265) or metered in use (eg as in
Twbuhaler, soe EP 69715). An example of 2 unit-doge device is Rotabaler (sce GB
2064336). The Diskus inhalstion device comprises an elongate strip formed from a
base aheet baving a plurality of recesses spaced along its length and a lid sheet
hermetically but peelably sealed thereto to define a plurality of containers, each

_container having therein en inhalsble formulation containing & compound of formula
-70-
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(0) prefermbly combined with lactose. Preferably, the strip is sufficiently flexible to
be wound imto a roll. ‘The lid shest and base sheot will prefirably have leading end
portions which are not sealed to one another and at least one of the said leading end
portions is constructed to be attached to 8 winding means. Also, preferably the
hermetic seal between the base end lid sheets extends over their whole width. The
lid sheet may preferably be peeled from the base sheet in a longitudinal direction
from a first end of the said base sheet.

In one aspect, the multi-dose pack is a blister pack comprising niultiple
blisters for containment of medicament in dry powder form. The blisters are
typically arranged in reguler fashion for ease of release of medicament therefrom.

In one aspect, the multi-dose blister pack comprises plural blisters arranged
in generally circular fashion on a disk-form blister pack. In another aspect, the muiti-
.dose blister pack is elongate in form, for example compriging a strip or a tape.

Preferably, the multi-dose blister pack is defined between two members
peelably secured to one another. US Patants Nos. 5,860,419, 5,873,360 and
5,590,645 describe medicament packs of this general type. In this aspect, the device
is usually provided with an opeping station comprising peeling means for peeling
the members apart to access cach medicament dose. Suitably, the device is adapted
for use where the peelable members are elongate gheets which define a plurality of
with indexing means for indexing each contriner in turn. More preferably, the
device is adapted for use where one of the shects is a base sheet having a plurality of
pockets therein, and the other of the sheets is a lid sheet, each pocket and the
adjacent part of the lid sheet defining a respective one of the containers, the device
comprising driving means for pulling the lid sheet and base sheet apart at the
opening station.

By metered dose inhaler (MDI) it is meant a medicament dispenser suitable
for dispensing medicament in aerosol form, wherein the medicament is comprised in
an aerosol container suitable for containing a propellant-based acrosol medicament
formulation. The aerosol container is typically provided with a metering valve, for
example a slide valve, for release of the serosol form medicament formulation to the
patient. The aerosol conteiner is generally designed to deliver a predetermined dose
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of medicament upon each actuation by means of the valve, which can be opensad
either by depressing the valve while the container is held stationary or by depressing
the container while the valve is held stationary.

Spray compositions for topical delivery to the lung by inhalation may for
example be formulated as aqueous solutions or suspensions or as aerosols delivered
from preasurised packs, such as a metered dose inhaler, with the use of a suitable
liquefied propellant. Aerosol compositions suitable for inhalation can be either a
suspension or a solution and generally contain the compound of formula (T)
optionally in combination with enother therapeutically active ingredient and a
suiteble propellant such as a fluocrocarbon or hydrogen-contrining
chlorofluorocarbon or mixtures thereof, particularly hydrofluoroalkenes, e.g.
dichlorodifluoramethans, trichiorofluoromethane, dichlorotetra-fluaroethane,
especially 1,1,1 2-tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane or a
mixture thereof. Carbon dioxide or other suitable gas may also be used as
propellant. The acrosol composition may be excipient free or may optionally contain
additional formulation excipients well known in the art such as surfactants eg oleic
acid or lecithin and cosolvents eg ethanol. Pressurised formulations will generally be
retninedinacanistu(egnnulmniniumcmim)closedwitha.valve(egameu.ning
valve) and fitted into an actuator provided with a mouthpiece.

Medicaments for administration by ichalation desirably have & controlled
particle size. The optimunn saerodynsmic particle sizs for inhalation into the
bronchial system for localized dalivery to the lung is usually 1-10um, preferably 2-
Sum. The optimum aerodynamic particle size for inhalation into the alveolar region
for achieving systemic delivery to the lung is epproximately .5-3 prm, preferably 1-3
Jm. Particles having an aerodynamic size above 20um are generally too large when
inhaled to reach the small airweys. Averago acrodynamic particle size of a
formulation may be measured by, for example cascade impaction. Average
geometric particle size may be méasured, for example by lager diffraction, optical
means,

To achieve a desired particle size, the particles of the active ingredient as
produced may be gize reduced by conventional mesns og by controlled
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crystallization, micronisation or nanomilling .The dezired fraction may be separated
out by eir classification. Alternatively, particles of the desired size may be directly
produced, for cxampls by spray drying, controlling the spray drying parameters to
generate particles of the desired size renge. Preferably, the particles will be
crystalline, aithough amorphous material may also be employed where desirable.
When an excipient such as lactose is employed, generally, the particle size of the
excipient will be much greater than the inhaled medicament within the present
invention, such that the “coarse” carrier is don-respirable. When the excipient is
lactose it will typically be present as milled lactose, wherein not more than 85% of
lactose particles will have a MMD of 60-90pm and not less than 15% will have a
MMD of less than 15pm. Additive materials in 8 dry powder blend in addition to
the carrier may be cither regpirable, i.c., serodynamically less than 10 microns, or .
non-respirable, i.c., acrodynamically greater than ]0 microna;

Suitable additive materials which may be employed include amino acids,
such as leucine; water soluble or water insoluble, natural or synthetic surfactants,
such as lecithin (e.g., soya lecithin) and solid state fatty acids (e.g., lauric, palmitic,

" and stearic acids) and derivatives thereof (such as salts and esters);

phosphatidylcholines; sugar esters. Additive materials may also include colorants,
taste masking agents (e.g., saccharine), anti-static-agents, lubricants (see, for
example, Published PCT Patent Appl. No, WO 87/905213, the teachings of which

_ are incorporated by reference herein), chemical stabilizers, buffers, preservatives,

ebsorption enhancers, and other materials known to those of ordinary skill

Sustained release coating materials (e.g., stearic aocid or polymers, e.g.
polyvinylpyroﬁdone,ﬁolyhﬂﬁcndd)myahobeemployedmacﬁwmnuiﬂor
active material containing particles (see, for example, Patent Noa. US 3,634,582, GB
1,230,087, GB 1,381,872, the teachings of which are incorporated by reference
herein).

Intranasal sprays may be formulated with agueous or non-agueous vehicles
with the addition of agents sach ag thickening agents, buffer salts or acid or alkalj to
adjust the pH, isotonicity adjusting agents ar anti-oxidants.

Solutions for inhalation by nebulation may be formulated with an aqueous
vehicle with the addition of agents such as acid or alikali, buffer salts, isotonicity
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adjusting agents or satimicrobials. They may be sterilised by filtration or heating in
&n autoclave, or presented as a non-sterile product.

Preferred unit dosage formulstions are those containing an effective dose, as
herein before recited, or an appropriate fraction thereof, of the active ingredient.

Throughout the specification and the claims which fallow, unless the context
requires otherwise, the word ‘comprise’, and variations such as ‘comprises’ and
‘comprising’, will be understood to imply the inclusion of a stated integer or step or
group of integers but not to the exclusion of any other integer or step or group of
integers or steps. '

All publications, including but not limited to patents and patent applications,
cited in this specification are herein incorporated by reference as if each individual
publication were specifically and individuelly indicated to be incorporated by
reference herein as though fually set forth.

The sbove deacription fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed harein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. Therefare the Examples
herein are to be construed a8 merely illustrative and not a limitation of the scope of
the present invention in any way. The embodiments of the inveation in which an
exclusive propetty or privilege is claimed ere defined as follows.
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What is claimed is

1. A compound of formula (1) as indicated below

Y

o
whezein:
nisOorl;
Ha iz a hydrogen atom in the exo postion,

R1 and R2 are, independently, selected from the group consisting of & bond,
hydrogen and methyl;

R3 is selected from the group consisting of hydrogen and C1-4 alkyl;

R4 and R5 are independently selected from tho group consisting of hydrogen,
halogen, C1-4 alkyl, C2-4 alkemyl, halo substituted C1-4 alkyl, (CROR9)qORa,
hydroxy subatituted C1-4 alkyl, and (CROR9)GNC(O)Ra

R6, R7 end R8 are, independently, selected from the group consisting of hydrogen,
halogen, cyano, C1-4 alkyl, C2-4 alkenyl, C1-4 alkoxy, halo-substituted C1-4 alkyl,
(CRIRY)qORS, hydroxy substituted C1-4 alkyl, and (CROR9)GNC(O)Ra; or two of
either R6, R7 or R8 moijstien together may form a 5 to 6 membered saturated or
unsaturated ring; and wherein the alkyl, aryl, arylalkyl, heteroaryl, heteroalkyl,
heterocyclic, heterocyclicalkyl groups may be optionally substituied;
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Ra is selacted form the group consisting of hydrogen, C1-4 alkyl, and halo
substituted C1-4 alkyl;

R9 is hydrogen or Ci1-4 alkyl

q is 0, or an integer having a value of 1 to 4;

X- is a physiologically acceptable anion, such as chloride, bromids, iodide,
hydroxide, sulfate, nitrate, phosphate, acetate, trifluoroacetate, fiunarate, citrate,
tartrate, oxalate, succinate, mandelate, methanssulfonate and p-toluenesulfonate,

2. A compound according to claim 1 selected from Examples 1 to 140.

3. A compound according to claim 1 selected from the group consisting of:
(3-endbo)-3-[({ [(3"-chloro-2-biphenylyl)amino]carbonyl} oxy)methyl]-8,8-dimsthyl-
8-azoniabicyclo[3.2.1]Joctane triffuorcacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'chloro-S-fluoro-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-3-[({[(3'-chloro-5-flucro-2-biphenylyl)amina]carbonyl }oxy)methy]-8, 8-
dimethyl-8-azoniabicyclo[3.2.1]octane trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-3-methyl-2-
biphenylyl)carbamate trifluoroacetate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl 2-biphenylylcarbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1Joct-3-ylmethy] (3'-chloro-2-biphenylyl)carbamats;
(3-endo)-8-azsbicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-5-hydrouy-2-
biphenylyl)carbamate;

(3-endo)-8-azsbicyclo[3.2.1]oct-3-yimethyl (3'-chloro-4-methyl-2-
biphenylyl)carbamate triflucroacetate;

(3-endo)-8-ezshicyclo[3.2.1]oct-3-ylmethy! (3"-chloro-6-fuoro-2-
biphenylyl)carbamats triflooroacetate;

(3-endo)-8-azsbicyclo[3.2.11oct-3-ylmethyl (3'-fluoro-2-biphenylyl)carbamate;
(3-endo)-3-[({[(3'-chloro-5-hydroxy-2-biphenylyl)amino]carbonyl}oxy)methyl]-8,8-
dimethy]-8-azoniabicyclo[3.2.1]octane trifinoroacetate;
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(3-endo)-3-[({[(3'chloro-4-fluoro-2-biphenylyl)amino]carbonyl} oxy)methyl]-8,8-
dimethy]-8-azoniabicyclo[3.2.1]octsne triffucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chlord-5-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'<chloro-4-fluoro-2-
biphenylyl)carbamate triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (4'-fluoro-3'-methyl-2-
biphenylyl)carbamate;
(3-endo)-8-azabicyclo{3.2.1]oct-3-yimethyl (2',5-difluoro-2-biphenylyl)carbamate
trifluoroacetats;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4,4"-difluoro-2- -
biphenylyl)carbamate triflucroacetats;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4'-fluoro-4-methyl-2-
biphenylyl)carbamate trifluoroacetats;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4',5-difluoro-2-
biphenylyl)earbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-4'-fluoro-2-
biphenylyl)carbamate;
(3-¢ndo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (2'-fluoro-2-biphsnylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3',5-difluoro-2-biphenylyl)carbamate:
trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (4", 5~difluoro-3"-methyl-2-
biphenylyD)carbamate triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethy! (4'-fluoro-2-biphenylyl)carbamate;
(3-¢ndo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (5-fluoro-3'-methyl-2-
biphenylyl)carbamate triflucroacetste;
(3-endo)-3-{({[(3-chloro-3-methyl-2-biphenylyl)amino]carbonyl} oxy)methy]-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]Joct-3-ylmethyl (3'-fluoro-4-methyl-2-
biphenylyl)carbamate triflucroacetate;
(3-endo)-B-azabicyclo[3.2.1Joct-3-yImethyl (3'-chloro-4'-fluoro-3-methyl-2-
biphenylyl)carbamste triflucroacetate;
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(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (4-methyl-2-biphenylyl)carbamate
(3-endo)-3-[({[(3"-chloro-6-fiuoro-2-

biphesylyi)(methyl)amino]carbomyl) cxy)metiyl}-8,8-dimethyl-8-
azomiahicyclo[3.2.1]octans triflucroacetate;
(3-endo)-8-azebicyclof3.2.1]oct-3-yimethy] (3'-chloro-4'-fluaro-5-methyl-2-
biphenylyl)carbamate triflucroacetats;
(3-endo)-8-azsbicyclo[3.2.1]oct-3-yimethyl (Lﬂumo-z-biphmylyll)cubmm
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-methyl-2-biphenylyl)carbamate;
(3-endo)-8-azabicycio[3.2.1]oct-3-ylmethyl (3'-chloro-4',6-difluoro-2-
biphenylylcarbamate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (4'-fluoro-4-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endp)-8-azabicyclo[3.2.1]oct-3-ylmethy] (2'-fluoro-4-methyl-2-
biphenylyl)carbamate triflucroncetste; -

(3-endo)-8-azabicyclo[3.2.1] oct-3-yimethyl (6-fuoro-2-biphenylyl)carbamate;
(3-endo)-8-azmbicyvio[3.2.1]oct-3-yimethyl (3',4-dichlaro-4'-fluoro-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-3-({[(3"-chloro-2-biphenyly)aminojcarbonyl} oxy)-8,8-dimettyl-8-
ezoniabicyclo]3.2.1]octane bromids;
(3-endo)-3-({[(3'-chloro-3,4'-difluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-
dimethy]-8-azoniahicyclo[3.2.1]octane bromide;
(3-#ndo)-3-({[(3"chloro-5-fluaro-2-biphenylyl)amino] carbonyl} oxy)-8,8-dimethyl-
8-azonisbicyclo[3.2.1)octans bromide;
(3-endo)-3-({{(3"-chloro-4'-fluaro-2-biphenylyl)aminojcarbonyl)} oxy)-8,8-dimethyl-
8-azonigbicyclo[3.2.1]octane bromide;
(3-ndo)-3-({[(3"chloro-4',5-diftuoro-2-biphenylyl)amino]cerbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1 Joctane bromide;
(3-endo)-3-({{(3',5-dichloro-4'-flucro-2-biphenylyl)amino]carbonyl} oxy)-8,8-
dimsthyl-8-azoniabicyclo[3.2.1]Joctane bromide;
(3-endo)-3-({[(3'<chloro-4',6-difluoro-2-biphenylyl)amino]carbonyl}oxy)-8,8- -
dimethy]-8-azonisbicyclo[3.2.1]octane bromide;

-78=-

S



10

15

20

30

WO 2008/067537 PCT/US2005/001333

(3-endo)-3<{[(3'-chloro-3-flucro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimsthyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1Joct-3-yi (3'-chloro-4',5-difinaro-2-
tiphenylyl)carbamate;
(3-endo)-3<({[(3'-chloro-5-methyl-2-biphenylyl)aminojcarborryl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1 Joctane bromide;
(3-endo)-3<({[(3',5-dichloro-2-biphenrylyl)amino)carbonyl }oxy)-8,8-dimethyl-8-
szoniabicyclo[3.2.1]octane bromide;

(3-endo)-8-methyl-8-azabicyclof3.2.1Joct-3-yl (3'-chloro-3,4'-difluoro-2-
biphenylyl)carbamate;

(3-endo)-8-methyl-8-azabicyclo[3.2.1Joct-3-yl (3'-chloro-2-biphenylyl)carbamate;
(3-endo)-3~({[(3'-chloro-6-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclof3.2.1]octane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3'-chloro-4',6-difinoro-2-
biphenylyl)carbamate;
(3-endo)-3-({[(3-fluoro-2-biphemylyl)amino] carbonyl} oxy)-8,8-dimetiryl-8-
azoniabicyclo[3.2.1]octane bromide;

(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3',5-dichloro-4'-flucro-2-
biphenylylcarbamate;
(3-endo)-3-({[(3'-chloro-4-methyl-2-biphenylyl)amino]carbonyl}oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide; )
(3-endb)-3~{[(2-biphenylylamino)carbonyl]oxy}-8,8-dimethy]-8-
ezoniabicyclo[3.2.1]octane bromide;
(3-endo)-3({[(3"-chioro-4'-fluoro-4-methyl-2-biphenylyl)amino]carbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1Joctane bromide;
(3-endo)-3-{{[(5-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1Joctans bromide;
(3-endo)-3-({[(3"-chloro-4-fluoro-2-biphenylyl)aminojcarbonyl } oxy)-8,8-dimethyi-
8-azoniabicyclo[3.2.1]Joctanse bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-y1 (3-flucro-2-biphenylyl)carbamate;
(3-endo)-3-({{(3',4-dichloro-2-biphenylyl)aminojcarbonyl} oxy)-8,8-dimetlryl-8-
azoniabicyclo[3.2.1]octane bromide;
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(3-endo)-3-{{[(5~chloro-2-biphenylyl)emino]carbomyl} oxy)-8,8-dimethyl-8-
szonisbicyclo[3.2.1]octane bromide;
(3-endo)-8,8-dimethyl-3-({[(4-methyl-2-biphenylyDemino]carbonyl} oxy)-8-
azonisbicyclo[3.2.1]octane bromide;
(3-endo)-8-methyl-8-ezabicyclo[3.2.1]oct-3-y! (5-flucro-2-biphenylyl)carbamate;
(3-endo)-8-methyl-8-ezabicyclo[3.2.1]oet-3-yl (3'-chloro-6-fluoro-2-
biphenylyl)carbamate;

(3-endo)-3-({[(3'-chloro-3 mﬂﬂlyl-z-blphﬂﬂylyl)mmo]wbonrl}wﬂ.s-dlmﬂﬂvl
8-azoniabicyclo[3.2.1]octans bromide; and

(3-endo)-3-({ [(6-fluorc-2-biphenylyl}aminojcarbonyl} oxy)-8,8-dimethyi-§-
azoniabicyclo[3.2.1]Joctane bromide.

4. A compound according to clajm 3 selected from the group consisting of:
(3-endo)-3-{({[(3"-chloro-2-biphenylylJamino]carbonyl} oxy)methyl]-8, 3-d1m=thvl-
8-azoniabicyclo[3.2.1]octane trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-5-fluoro-2-
biphemylyl)carbamate trifluoroacetate;
(3-endo)-3-[({[(3'-chloro-5-fluoro-2-biphenylyl}amino]carbonyl} oxy)methyl]}-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octans trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (3'-chloro-3-methyl-2-
biphenylyl)carbamate trifluoroacetate;

(3-endo)-8-azabicyclo[3.2.1)oct-3-ylmethyl Z-Mphmylylwbamnln triflucroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethy] (3'-chloro-5-hydroxy-2-
biphenylyl)carbamate;

(3-2ndo)-8-azabicyclo[3.2.1Joct-3-ylmethyl (3'-chloro-4-methyl-2-
biphenylyl)carbamate trifluoroacetato;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-6-fluoro-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]Joct-3-yImethyl (3'-fluoro-2-biphenylyl)carbameate;
(3-endo)-3-[({[(3"-chloro-5-hydroxy-2-biphenylylamino]carbomyl } oxy)methyl]-8,8~
dimethyl-8-azomjabicyclo[3.2.1]octane triffuoroacetate;
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(3-endo)-3-{({[(3'-chloro-4-fluoro-2-biphenylyamino]carbonyl} oxy)methyl]-8,8-
dimethyl-8-azonisbicyclo[3.2.1]octans trifluoroacetate;

(3-endo)-8-azabicyclo[3 2.1Joct-3-ylmethyl (3'-chloro-5-methyl-2-
biphenylylcarbamate trifluoroacetate;
(3-endo)-8-azabicyclof3.2.1]oct-3-ylmethyl (3'-chloro-4-fluoro-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-yimethyl (4'-fluoro-3"-methyl-2-
biphenylyl)carbamate;

(3-endo)-8-azebicyclof3.2.1]oct-3-ylmethyl (2',5-difluoro-2-biphenylyl)carbamate
triffuoroacetats;

(3-endo)-8-azabicyclo[3.2.1]Joct-3-ylmethyl (3'-chloro-4,4'-difluoro-2-~
biphanylyDcarbamate trifluoroacetate;
(3-endo)-8-azabicyclof3.2.1]oct-3-ylmethyl (3'-chloro-4'-flucro-4-methyl-2-
blphmylyl)urbamm trifluoroacetate;

(3-2ndo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chlom-4',5-d:ﬂumo-2-
biphenylyl)carbamate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-4'-fluoro-2-

.. biphenylyl)carbamate;

(3-endo)-8-azabicyclo[3.2.1Joct-3-ylmethyl (2'-flucro-2-biphenylyl)carbamate;
(3-endo)-8-azebicyclo[3.2.1]oct-3-ylmethyl (3',5-difluoro-2-biphenylyl)carbamate
triflucroacetate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (4',5-difluoro-3"-methyl-2-

. biphenylyl)carbamate triflucroacetate;

(3-endo)-8-azabicyclo[3.2.1Joct-3-ylmethy] (4'-fluoro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (5-fluoro-3"-methyl-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-3-({[(3'chloro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
ezoniabicyclo[3.2.1]octane bromide; ]
(3-endo)-3-({[(3'-<chloro-3,4'-diftuoro-2-biphenylyl)amino]carbonyl } oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1Joctans bromide;
(3-endo)-3-({[(3'-chloro-5-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-ezonizbicyclo[3.2.1]octans bromide;
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(3-endo)-3({[(3"-chloro~4'-fluoro-2-biphenylyl)amino]carbomryl} oxy)-8,8-dimethyl-
8-azonishicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'-chloro4',5-difluoro-2-biphenylyl)amino]carbonyl} oxy)-8,3-
dimethyl-8-azoniabicyclo[3.2,1]octene bromide;
(3-endo)-3-{({[(3',5-dichloro-4'"-fluoro-2-biphenylyl )amino}carbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octans bromide;
(3-endo)-3~({[(3'-chloro-4',6-diffuoro-2-biphenylyl)amino]carbonyl}oxy)-8.8-
dimethyl-8-azonisbicyclo[3.2.1]octene bromide;
(3-endo)-3-({[(3'-chloro-3-fluoro-2-biphenylyl)amino]carbomyl } oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1Joctans bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1Joct-3-y1 (3'-chloro-4',5-difluoro-2-
biphenylyl)carbamste;
(3-endo)-3<{{(3"-chioro-5-methyl-2-biphenylyl)aminojoarbonyl} oxy)-8,8-dimethryi-
8-azoniabicyclo[3.2.1]octans bromide;
(3-endo)-3-({[(3",5-dichloro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octane bromide;

(3-endo)-8-methyl-8-azabicyelo[3.2.1]oct-3-y1 (3'-chloro-3,4'-difluoro-2-
biphenylyl)carbamate;

(3-¢ndo)-8-methyl-8-azmbicycio[3.2.1]Joct-3-yl (3'-chloro-2-biphenylyl)carbamate;
(3-endb)-3-({[(3'-chloro-6-fluaro-2-biphenylylaminoJcarbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromids;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-y1 (3'-chloro-4',6-diflucro-2-
biphenylyDcarbamate;
(3-sndo)-3~({[(3-fluoro-2-biphenyiyl)aminojcarbony! } oxy)-8,8-dimetiryl-8-
azoniabicyclo[3.2.1]octane bromide;

(3-endv)-8-methyl-8-azabicyclo[3.2.1]Joct-3-yl (3',5-dichloro-4"-fluoro-2-
biphenylylcarbamate;
(3-endo)-3<({[(3'-chloro-4-methyl-2-biphenrylyl)amino]carbonyl } oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3~{[(2-biphenylylamino)carbonyl]oxy} -8,8-dimethryl-8-
azoniabicyclo[3.2.1)octane bromide;

PCT/US2005/001333
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(3-endo)-3-({[(3'chloro-4"-fluoro-4-methyl-2-biphenylyl)smino] carbonryl} axy)-8,8-
dimethy]-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(5-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
azonisbicyclo[3.2.1Joctane bromide;
(3-endo)-3-({[(3"-chloro-4-fluoro-2-biphenylyl)amino]carbonyl } oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-y1 (3-fluoro-2-biphenylyl)carbamate;
(3-endo)-3-({[(3',4-dichloro-2-biphenylyl)amino]carbomyl } oxy)-8,8-dimethyl-8- .
azoniebioyclo[3.2.1]octane bromide;
(3-endo)-3-({[(S-chloro-2-biphenylyl)amino]carbonyl}oxy)-8,8-dimethyi-8-
azoniabicyclo[3.2.1Joctane bromide;
(3-endo)-8,8-dimethyl-3({[(4-methyl-2-biphenylyl)amino]carbonyl} oxy)-8-
azoniabicyclo[3.2.1]Joctane bromide,

(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (5-fluoro-2-biphenylyl)carbemate;
and

(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3'-chloro-6-fluaro-2-
biphenylyl)carbamate.

5. A compound according to claim 4 selected from the group consisting of
(3-6ndo)-3-[({[(3chloro-2-biphenylyl)aminoJcarbomyl oxy)methyl]-8,8-dimethyl-
8-ezoniabicyclo[3.2.1]octans trifluoroacetate;
(3-endo)-8-azebicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-5-fluoro-2-
biphenylyl)carbamate trifluoroacetate;
(3-endo)-3-[({{(¥"-chlaro-5-fluoro-2-biphenylyleamino]carbony! }oxy)methyl)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane trifluoroacetate;
(3-endo)-8-azmbicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-3-methyl-2-
biphenylyl)carbamate trifluoroacetate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl 2-biphenylylcarbamate trifluoroacetate;
(3-endo)-8-azabicyclo[3.2.1Joct-3-ylmethyl (3'-chloro-2-biphenylyl)carbamate;
(3-endo)-8-azabicyclo[3.2.1Joct-3-yImethyl (3'-chloro-5-hydroxy-2-
biphenylyDcerbamate;
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(3-endo)-8-ezbicyclo[3.2.1]oct-3-yimethyl (3'-chloro-4-methyl-2-
biphenylyl)carbamate triffuoroacetsate;

(3-endo)-8-azabicyclo[3.2.1]oct-3-ylmethyl (3'-chloro-6-fluoro-2-
biphenylyl)carbamate triffucroacetate;
(3-endo)-3-({[(3'-chloro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octane bromide; :
(3-endo)-3-({[(3'<chlero-3,4'-difluaro-2-biphenylyl)amino]carbomyl}oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'<chloro-5-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'-chloro-4"-fluoro-2-biphenylyl)aminoJcarbonyl} oxy)-8,8-dimethyi-
8-azoniabicyclo[3.2.1]Joctane bromide;
(3-endo)-3-({[(3"-chloro-4',5-difluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-
dimethyl-8-azoniabicyclof3.2.1]octene bromide;
(3-endo)-3({[(3",5-dichloro-4'-fluaro-2-hiphenylyl)amino]carbomyl} oxy)-8,8-
dimethy}-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3({[(3-chloro-4',6-difluoro-2-biphentylyDamino]carborryl }oxy)-8,8-
dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-({[(3'chloro-3-fluoro-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimatiryl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3'chloro-4",5-difluoro-2-
biphenylyl)carbamate;
(3-endo)-3({[(3"-chloro-5-methyl-2-biphenylyl)emino]carbomyl} oxy)-8,8-dimetiryl-
8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3({[(3',5-dichloro-2-hiphenylyDamino]carbonyl} oxy)-8,8-dimethyl-3-
ezoniabicyclo[3.2.1]Joctans bromide;
(3-endo)-8-methyl)-8-azabicyclo[3.2.1]oct-3-yl (3'-chloro-3,4'-difluoro-2-
biphenylyl)carbamate;

(3-6ndo)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl (3chloro-2-biphenylyl)carbamats;
(3-endo)-3<({[(3-chloro-6-fluaro-2-biphenylyl)amino]carbonyl } oxy)-8,8-dimethyl-
8-azonisbicyclof3.2.1Joctane bromide;
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(3-endo)-8-methyl-8-azabicyclo[3.2.1]Joct-3-yl (3'-chlaro-4",6-difluoro-2-
biphenylyl)carbamate;
(3-endo)-3-({[(3-£uoro-2-biphenylylamino]oarbonyl}oxy)-8,8dimethy1-3-
azoniabicyclo[3.2.1]octane bromids;

(3-endo)-8-methy)-8-azabicyclo[3.2.1Joct 3-y} (3',5-dichloro-4'-fiucro-2-
bipheaylyl)carbamate;
(3-endo)-3<{[(3'-chloro~4-methyl-2-biphenylyl)amino]carbonyl} oxy)-8,8-dimethyl-
8-azonisbicyclo[3.2.1]octane bromide;
(3-endo)-3-{{(2-biphenylylamino)carbonylJoxy}-8,8-dimethy]-8-
azonishicyclof3.2.1Joctans bromids;
(3~endo)-3-({[(3chloro-4'-fiuaro-4-methyl-2-biphenylyl)aminojcarbonyl} cxy)-8,8-
dimethyl-8-azoniabicyelo[3.2.1 Joctune bromide; and .
(3-endo)-3-({[(5-fluoro-2-biphenylyl)emino]carbonyl} axy)-8,8-dimetiryl-8-
azoniabicyelo[3.2.1Joctans bromide.

6. A pharmaceutical composition for the treatment of muscarinic acetylcholine
recoptor mediated diseases comprising 8 compound according to claim 1 and a
pharmaceutically acceptable carrier thereof.

7. A method of inhibiting the binding of acetylcholine to its receptorsin a
mammal in need thereof comprising administering a safe and effective amount of a
compound according to claim 1.

8. A methad of treating s muscarinic acetylcholine receptor mediated disease,
wherein acetylcholine binds to said receptor, comprising administering a safe and
effective amount of a compound according to claim 1.

9. A method according to claim 8 wherein the diseaso is selected from the

group consisting of chronic obstructive lung disease, chronic bronchitis, asthma,
chronic respiratory obstruction, pulmonary fibrosis, pulmonery emphysema and
allergic rhinitis.
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10. A method according to claim 8 wherein administration is via inhalation via

the mouth or nose.

11. A method according to claim 8 wherein administration is via a medicament
S5  dispenser selected from a reservoir dry powder inhaler, a multi-dose dry powder

inhaler or 2 metered dose inhaler.

12. A method according to claim 11 wherein the compountd has a duration of
action of 24 hours or more.

¢
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ANTAGONISTAS DE RECEPTORES DE ACETILCOLINA MUSCARINICOS
CAMPO DE LA INVENCION

Esta invencién se refiere a los derivados olefinicos
de nuevos compuestos de difenil-B-azoniabiciclo-[3.2.1]-
octano, composicicnes farmacéuticas y su uso en el trata-
miento de enfermedades del tracto respiratorio mediadas por
receptores de acetilcolina muscarinicos.

ANTECEDENTES DE LA INVENCION

La acetilcolina liberada de neuronas colinérgicas en
los sistemas nerviosos periférico y central afecta a muchos
procedimientos biolégicos diferentes a través de la inter-
accién con dos clases principales de receptores de acetil-
colina: los receptores de acetilcolina nicotinicos y los
muscarinicos. Los receptores de acetilcolina muscarinicos
(mAChRs) pertenecen a la superfamilia de receptores acopla-
dos a proteina G que tienen siete dominios de transmembra-
na. Hay cinco subtipcs de mAChRs denominados M;~-Ms, y cada
uno es el producto de un gen distinto. Cada uno de estos
cinco subtipos exhibe unas propiedades farmacolégicas dni-
cas. Los receptores de acetilcolina muscarinicos estdn am-
pliamente distribuidos en los &rganos de los vertebrados en
los que median muchas de las funciones vitales. Los recep-
tores muscarinicos pueden mediar "acciones tanto inhibidoras
como excitadoras. Por ejemplo, en los misculos lisos encon-
trados en las vias respiratorias, los mAChRs M; median las
respuestas contrictiles. Para un examen de esto, puede con-
sultarse la publicacién de Caulfield (1993 Pharmac. Ther.
58:319-79).

En los pulmones, los mAChRs han sido localizados en
los misculos lisos en la trAquea y bronquios, las glandulas
submucosales y los ganglios parasimpatéticos. La densidad
de los receptores muscarinicos es mucho mayor en los gan-
glios parasimpatéticos y disminuye entonces la densidad
desde las gléandulas submucosales hasta la triquea y segui-
damente los misculos lisos bronquiales. Los receptores mus-
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carinicos estédn casi ausentes de los alveolos. Para un exa-
men de la expresién de mAChR y la funcién de los pulmones
puede consultarse la publicacién de Fryer and Jacoby (1998
Am J Respir Crit Care Med 158(5, pt 3) S 154-60).

Han sido identificados tres subtipos de mAChRs como
importantes en los pulmones, mAChRs, M;, Mz y Mj;. Los mAChRs
M3, localizados en los misculos lisos de las vias respira-
torias, median la contraccién muscular. La estimulaciédn de
mAChRs M, activa la enzima fosfolipasa C a través de la
unién de la proteina G estimuladora Gq/ll1 (Gs), conduciendo
a la liberacién deinositol-4,5-bifosfato de feosfatidilo,
dando lugar a la fosforilacién de proteinas contréctiles.
Los mAChRs M; se encuentran también en las gliandulas submuy-
cosales pulmonares. La estimulacién de esta poblacién de
mAChRs M; da lugar a la secrecién democos.

Los mAChR M; constituyen aproximadamente un 50-80% de
la poblacién de receptores colinérgicos en los misculos 1li-
sos de las vias respiratorias. Aunque la funcién precisa es
todavia desconocida, inhiben la relajacién catecolaminérgi-
ca de los misculos lisos de las vias respiratorias a través
de la inhibicién de la generacidén de cAMP. Las mAChRs M3
neuronales estan localizadas en los nervios parasimpatéti-
cos postgangliénicos. Bajo condiciones fisolégicas norma-
les, los mAChRs M; proporcionan un control estrecho de la
liberacién de acetilcolina a partir de los nervios parasim-
patéticos. Los mAChRs M; inhibidores han sido demostrados
también en nervios simpatéticos en los pulmones de algunas
especies. Estos receptores inhiben la liberacién de nora-
drenalina, disminuyendo asi el aporte simpatético a los
pulmones.

Los mAChRs M, se encuentran en los ganglios parasimpa-
téticos pulmonares en los que funcionan para aumentar la
neurotransmisién. Estos receptores han sido localizados
también en la parénquima pulmonar periférica, sin embargo

su funcién en la parénquima es desconocida.
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La disfuncién de los receptores de acetilcolina musca-
rinicos en los pulmones ha sido apreciada en una diversi-
dadde diferentes estados patofisiolégicos. En particular,
en el asma y en la enfermedad de obstruccién pulmonar cré-
nica (COPD), los estados inflamatorios conducen a una pér-
dida de la funcién inhibidora de auto-receptors de acetil-
colina muscarinicos Mz sobre los nervios parasinpatéticos
que suministran los misculos lisos pulmonares, provocando
una liberacién aumentada de acetilcolina seguida de una es-
timulacién de nervios vagales (Fryer et al. 1999 Life Sci
64 (6-7) 449-55). Esta disfuncién de mAChRs da lugar a una
hiperreactividad e hipercapacidad de respuesta de las vias
respiratorias mediadas por una estimulacién aumentada de
mAChRs M;. Por tanto, la identificacién de antagosnistas
potentes de mMAChR seria Gtil como agentes terapéuticos en
estos estados de enfermedades mediados por mAChR.

La COPD es un término impreciso que abarca una diver-
sidad de precblemas progresivos de la salud que incluyen
bronquitis crénica, bronquiolitis crénica y enfisema, y es
una causa importante de mortalidad y morbilidad a nivel
mundial. El1 tabaquismo es un factor de riesgo importante
para el desarrollo de COPD; casi 50 millones de personas en
los EE.UU. solamente fuman cigarros, y se estima que 3.000
personas adquieren el hédbito diariamente. Como consecuen-
cia, la COPD se espera que se sitiie entre las cinco prime-
ras como una carga sanitaria a nivel mundial para el afio
2020. La terapia anticolinérgica inhalada es actualmente
considerada el "patré4n de oro" como la primera terapia li-
neal para COPD (Pauwels et al. 2001 Am. J. Respir. Crit.
Care Med. 163:1256-1276).

A pesar de la gran cantidad de evidencias que apoyan
el uso de una terapia anticolinérgica para el tratamiento
de enfermedades hiperreactivas de las vias respiratorias,
estidn disponibles relativamente pocos compuestos anticoli-

nérgicos para ser usados en el campo clinico para indica-
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ciones pulmonares, Mids especificamente, en los Estados Uni-
dos, el bromuro de Ipratropium (Atroven® y Combiven® en
cambinacién con albuterol) es actualmente el tnico antico-
linérgico inhalado comercializado para el tratamiento de
enfermedades hiperreactivas de las vias respiratorias. Aun-
que eate compuesto es un potente agente antimuscarinico, es
de actuaciébn corta y, por tanto, debe ser administrado tan-
to como cuatro veces al dia con el fin de proporcionar el
alivio del paciente con COPD. En Europa y Asia, ha sido re-
cientemente apropiado el anticolinérgico de larga actuacién
bromuro de Tiotropium (Spiriva®), sin embargo este produc-
to actualmente no estd disponible en los Estados Unidos.
Por tanto, continda habiendo una necesidad de nuevos com-
puestos que sean capaces de provocar el blequeo de mAChRs
que sean de larga actuacién y que pueden ser administrados
una vez al dia para el tratamiento de enfermedades hipse-
rreactivas de las vias respiratorias como asma y COPD.

Como los mAChRs estén ampliamente distribuidos por to-
do el cuerpo, la capacidad de aplicar anticolinérgicos por
via local y/o tépica al tracto respiratorio es particular-
mente ventajosa, ya que permitiria la utilizacién de dosis
inferiores de fArmaco. Ademids de ello, la capacidad de di-
seflar farmacos activos por via toépica que tengan una larga
duracién de la accién y, en particular, sean retenidos en
el receptor o por los pulmones, permitiria evitar efectos
secundarios no deseados que pueden ser observados con el
uso de anticolinérgicos sistémicos.

SUMARIO DE LA _INVENCION

Eata invencién proporciona un método para tratar una
enfermedad mediada por receptores de acetilcolina muscari-
nicos (mAChR), en la que la acetilcolina se une a un mAChR,
método que comprende administrar una cantidad eficaz de un
compuesto de fédrmula (I) o una sal farmacéuticamente acep-
table del mismo.

A
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Esta invencién se refiere también a un método para in-
hibir la unién de acetilcolina a sus receptores en un mami-
fero que lo necesita, que comprende administrar al mamifero
que antecede una cantidad eficaz de un compuesto de férmula
(I).

La presente invencién proporciona también nuevos com-
puestos de férmula (I), y composiciones farmacéuticas que
comprenden un compuesto de férmula (I), y un vehiculo o di-
luyente farmacéutico.

Los compuestos de férmula (I} udtiles en la presente

invencién estan representados por la estructura:

en la cual:

nes 06 1;

Ha es un étomo de hidrégenc en la posicién hexo,

Rl y R2 se seleccionan independientemente entre el
grupo que consiste en un enlace, hidrégeno y metilo;

R3 se selecciona entre el grupo que consiste en hidré-
geno y algquilo Cj-4;

R4 y R5 se seleccionan independientemente entre el
grupo gue consiste en hidrégeno, halédgeno, alquilo C;-, al-
quenilo Cz-4, alquilo C;.4 sustituido con halo, (CR9R9)qORa,
alquilo C;-4 sustituido con hidroxi y (CRSRS)gQNC(C)Ra;

R6, R7 y R8 se seleccionan independientemente entre el
grupo que consiste en hidrégeno, halégeno, ciano, alquilo
Ci-4, alquenilo Cp.4, alcoxi C;.4, alquilo C;-4 sustituido con

halo, (CR9R9)gORa, alquile C;., sustituide con hidroxi y
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(CROR9)gNC(O)Ra; o dos de cualquiera de los restos R6, R7 o
R8 conjuntamente pueden formar un anillo saturado o insatu-
rado de 5 a 6 miembros; y en que los grupos alquilo, arilo,
arilalquilo, heteroarilo, heterocalquilo, heterociclico o
heterociclilalquilo pueden estar opcicnalmente sustituidos;

Ra se selecciona entre el grupo que consiste en hidré-
geno, alquilo C;., y alquileo C;-4 sustituido con halo;

R9 es hidrégeno o alquilo C;-4;

g es 0, o un nimero entero que tiene un valor de 1 a
4;

X- es un anién fisiolégicamente aceptable como cloru-
ro, bromuro, yeduro, hidréxido, sulfato, nitrato, fosfato,
acetato, trifluorcacetato, fumarato, citrato, tartrato,
oxalato, succinato, mandelato, metanosulfonateo y p-
toluenosulfonato.

Todos los restos que contienen arilo, heteroarilo y
heterociclicos pueden estar opcionalmente sustituide como
se definen con posterioridad en la presente memoria des-
criptiva.

Para ser usado en la presente memoria descriptiva, la
expresién "los restos gque contienen arilo, heterocarilo y
heterociclicos) se refiere tanto al anillo como al alquilo
0, 8i estdn incluidos, los anillos alquenilo como los ani-
llos arilo, arilalquile y aril-alquenilo. Los términos
"restos" y "anillos" pueden ser usados de forma intercam-
biable en todo el documento.

Como se usa en la presente memoria descriptiva, "op-
cionalmente sustituido® salvo que se defina especificamente
debe significar grupos c¢omo haldégeno, como flior, cloro,
bromo o yodo; hidroxi; alquilo Ci-jp sustituido con hidroxi;
alcosi C;—3¢0 como metoxi o etoxi; S(0O},—-alquilo Cj;-1p, en el
que m' es 0, 1 6 2 como metil-tio, metil-sulfinilo o metil-
sulfonilo; amino, amino mono—- y di-sustituido como en el
grupo NR1pR11; NHC(O)Rg9; C(C}NR1g9R11; C(O)OH; S(0)2NR10R11;

oA
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NHS (0) 2R9, alquilo C;30 como metilo, etilo, propilo, iso-
propilo o t-butilo; alquilo C;-jy halosustituido como CFj;
un arilo opcionalmente sustituido como fenilo, © un arilal-
quilo opcionalmente sustituido como bencilo o fenetilo, un
grupo heterociclico opcionalmente sustituido, un grupo
heterociclilalquilo opcionalmente sustituido, heteroarilo
opcionalmente sustituido, hetercaril-alquilo opcionalmente
sustituido en que estos restos arilo, heterocarilo o hetero-
ciclicos pueden estar sustituidos una a dos veces con haléd-
geno; hidroxi; alquilo sustituido con hidroxi; alcoxi Ci-1p;
S(O)nr~alquilo Cj-30; amine, alquil-amino mono y di-
sustituido como en el grupo NR;pRii; alquilo C;-1p © alguile
Ci-10 halosustituido como CFj.

Los siguientes términos, como se usan en la presente
memoria descriptiva, se refieren a:

e "halo"™ - todos los halégenos, es decir, cloro, fla-
or, brome y yodo;

e "alquilo Cj-10" o "alquilo" - restos de cadena tanto
lineal como ramificada de 1 a 10 &tomos de carbono, salvo
que la longitud de la cadena esté limitada de alguna otra
forma que incluyen, pero sinlimitacién, metilo, etilo, n-
propilo, iso-propilo, n-butilo, sec-butilo, iso-butilo,
terc-butilo, n-pentilo y similares;

e "cicloalquilo" se usa en la presente memoria des-
criptiva para indicar un resto ciclico, preferentemente de
3 a 8 4&tomos de carbono, que incluye, pero sin limitacién,
ciclopropilo, ciclopentilo, ciclohexilo y similares;

e "alquenilo" se usa en la presente memoria descripti-
va en todas las apariciones para indicar un resto de cadena
lineal o ramificada de 2-10 Atomos de carbono, salvo que la
longitud de la cadena esté limitada en la misma que inclu-
ye, pero sin limitacién, etenilo, l-propenilo, 2-propenilo,
2-metil-l-propenilo, l-butenilo, 2-butennilo y similares;

s Yarilo"™ - fenilo y naftilo;
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e "heteroarilo"™ (por si mismo o en cualquier combina-
cién, como "heterocariloxi" o "heteroaril-alquilo™) un sis-
tema de anillos aromatico de 5-10 miembros en el gue uno o
mAs anillos contienen uno o mAs heterodtomos seleccionados
entre el grupo que consiste en N, O o S como, pero sin li-
mitacién, pirrol, pirazol, furano, tiofeno, quinolino, iso-
quinelino, quinazolinileo, piridino, pirimidino, oxazol, te-
trazol, tiazol, tiadiazol, triazol, imidazol o bencimida-
zol;

e "heterociclico"” (por si mismo o en cualquier combi-
nacién, como "heterociclilalquilo") - un sistema de anillos
de 4-10 miembros saturado o parcialmente insaturado en el
que unc o mas anillos contienen uno o miAs heterodtomos se-
leccionados entre el grupo que consiste en N, O o 5; como,
pero sin limitacién, pirrolidino, piperidino, piperazino,
morfolino, tetrahidropirano, tiomorfolino o imidazolidino.
Ademds de ello, el &tomo de azufre puede estar opcionalmen-
te oxidado a la sulfona o el sulféxido;

e "arilalgquilo”™ o "hetercarilalquilo" o "heterocicli-
lalquilo™ se usa en la presente memoria descriptiva para
indicar alquilo Cj-jq, comc 3e definié anteriormente, unido
a un resto arilo, heterocarilo o heterociclico, como se de-
finen también en la presente memoria descriptiva, salvo que
se indique otra cosa;

» "sulfinilo"™ - el 6xido S{0) del correspondiente sul-
furo, el término "tio" se refiere al sulfuro y el término
Ysulfonilo" se refiere al resto S(0); completamente oxida-
do;

e "en que los dos restos R; (0 los dos restos Y) pue-
den formar conjuntamente un anillo saturado o insaturado de
5 6 6 miembros se usa en la presente memoria descriptiva
para indicar la formacién de un sistema de anillos aromiti-
cos, como naftaleno, o es un resto fenilo que tiene unido

un anillo parcialmente saturado o insaturado de 6 miembros
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como cicloalquenilo Cg, es decir, hexeno, o un resto ci-
cloalquenilo Cs como ciclopenteno.

Los compuestos ilustrativos de la presente invencidén
incluyen los ejemplos 1 a 40, descritos en las piginas de
la memoria descriptiva con posterioridad.

Los compuestos preferidos de fdérmula (I) incluyen:

trifluoroacetato de (3-endo)-3-[({[(3'-cloro-2-
bifenilil)amino)carbonil}oxi}metil]~B, 8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluorocacetato de (3'~cloro-5-fluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (3-endo)-3-[{{[(3'-cloro-5-fluoro-
2-bifenilil)amino]carbonil}oxi)metil] -8, 8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluorocacetato de (3'-cloro-5-fluoro-2-bifenilil)-
carbamato de (3~endo)-8-azabicicle[3.2.1]oct-3-ilmetilo;

trifluoroacetato de 2~bifenililcarbamato de (3-endo)-
8-azabiciclo[3.2.1]Joct-3-ilmetilo;

(3'-cloro-2~-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct=-3-ilmetilo;

{3'"-cloro-5-hidroxi-2~bifenilil}carbamato de (3-endo)-
8~-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorcacetato de (3'-cloro-4-metil-2-bifenilil)-
carbamato de (3-endc)-8-azabiciclo[3.2.1)}oct-3-ilmetilo;

trifluoroacetato de (3'-cloro-6-fluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

(3'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorocacetato de {3-endo)-3-[({{[(3'-cloro-5-
hidroxi-2-bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-~
8-azoniabiciclo[3.2.1l]octano;

trifluorocacetato de (3-endo)-3-[({[(3'-cloro-4-fluoro-

. 2=bifenilil)amino]carbonil}oxi)metil] -8, 8-dimetil-8-

azoniabiciclo[3.2.1]octano;
trifluorocacetato de (3'-cloro-5-metil-2-
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bifenilil)carbamato de (3-endo)-B8-azabiciclo[3.2.1]oct-3-
ilmetilo;

trifluoroacetato de (3'-cloro-4-fluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

(4'-fluoro-3'-metil-2-bifenilil)carbamato de (3-endo)-
8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorocacetato de (2',5-difluoro-2-bifenilil)-
carbamato de (3-endo)}-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorocacetato de (3'-cloro-4,4'-difluoro-2-
bifenilil)carbamato de (3-endo)-B-azabiciclo[3.2.1]oct=-3-
ilmetilo;

trifluoroacetato de (3'-cloro-4'-fluoro-4-metil-2-
bifenilil}carbamato de (3-endo)}-8-azabiciclo{3.2.lloct-3-
ilmetilo;

(3'-cloro-4',5-difluoro-2-bifenilil) carbamato de (3-
endo}-8-azabiciclo[3.2.1]oct~-3-ilmetilo;

(3'-cloro-4'-fluoro-2-bifenilil)carbamato de (3-endo)-
8-azabiciclo[3.2.1]oct-3-ilmetilo;

(2'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct~3-ilmetilo;

trifluoroacetato de (3',5-difluoro-2~bifenilil)-
carbamato de (3-endo)-B-azabiciclo[3.2.l1l]oct-3-ilmetilo;

trifluorcacetato de (4',5-difluoro-3'-metil-2-
bifenilil)carbamato de (3-endo)-B-azabicicle[3.2.1]oct-3-
ilmetilo;

(4'-fluoro~-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]Joct-3-ilmetilo;

trifluoroacetato de (5-fluoro-3'-metil-2-bifenilil)-
carbamato de {3-endp)-8-azabiciclo[3.2.1]oct-3-1lmetilo;

trifluorcacetato de (3-endo)-3-[{{[{3'-cloro-3-metil-~
2-bifenilil)amino]carbonil}oxi)metil]-B8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluoroacetato de (3'-fluoro-4-metil-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorcacetato de (3'-cloro-4'-fluoro-3-metil-2-

\Ob
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bifenilil)carbamato de (3-endo)-B-azabiciclo[3.2.1]oct-3-
ilmetilo;

{4-metil-2-bifenilil) carbamato de (3-endo)-8-
azabiciclo[3.2.1}oct-3-ilmetilo;

trifluoroacetato de (3-ende)-3-[{{[(3'-cloro-6-fluoro-
2-bifenilil) (metil)amino]carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3.2.1)}octano;

trifluorcacetato de (3'-cloro-4'-fluoro-5-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-
ilmetilo;

(4-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo([3.2.1)oct=3-ilmetilo;

(3"-metil-2-bifenilil)carbamato de {3-endo)-8-
azabiciclo[3.2.1]oct-3=-ilmetilo;

(3'-cloro-4',6-difluoro-2-bifenilil)carbamato de (3-
endo)-8-azabiciclo(3.2.1]oct-3-ilmetilo;

trifluorcacetato de (4'-fluoro-4-metil-2-bifenilil}-
carbamato de (3-endo)-8-azabicicle[3.2.1l]oct=3-1lmetilo;

trifluoroacetato de (2'-fluocro-4-metil-2-bifenilil)-
carbamatoc de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

(6-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (3',4-dicloro-4'-fluoro-2-
bifenilil)carbamato de (3-endo)-B-azabicicle[3.2.1)oct-3-
ilmetilo;

bromuro de (3-endo)-3~({[(3'-cloro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-B-azonlabiciclo[3.2.1]octano;

bromuro de (3-endo)-3~({[(3'-cloro-3,4'-difluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3~({[(3'-cloro-5-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3~({[(3"'-cloro-4'-fluocro-2-

bifenilil)amino]lcarbonilloxi)=-8,8-dimetil-8-

ok
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azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-{{[{3'-cloro~4',5-difluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

bromuro de (3~endo)-3-({[(3',5-dicloro-4'-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano; ]

bromuro de (3-endo)-3-({[(3'-cloro-4',6-difluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetii-B8-azoniabiciclo-
[3.2.1]octano;

bromuro de (3-endo)-3-({[{3'-cloro-3-fluoro-2-
bifenilil)amino)carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

(3'-cloro-4'",5-difluoro-2-bifenilil)carbamato de (3-
endo)-8-metil-B-azabiciclo[3.2.1)oct-3-il0;

bromuro de (3-endo)-3-({[(3'-cloro-5-metil-2-
bifenilil)aminc]carbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-({[(3',5-dicloro-2-bifenilil)-
amino]carbonil}oxi)-8,8-dimetil-B-azoniabiciclo{3.2.1]-
octano;

{(3'-cloro-3,4'-difluoro-2-bifenilil)carbamato de (3-
endo) -8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

(3'-cloro-2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo{3.2.1]loct-3-ilo;

bromuro de (3-endo)}=-3-({{[(3'-cloro-6-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil~8-azoniabiciclo-
[3.2.1]octano;

(3'-cloro-4',6-difluoro-2-bifenilil)carbamato de (3-
endo)-8-metil-B8-azabiciclo([3.2.1]oct-3-ilo;

bromuro de (3-endo)-3-{({[(3-fluoro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1}octano;

(3',5-dicloro-4'-fluoro-2-bifenilil)carbamato de (3-
endo) -8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)=-3-({[(3'-c¢loro-4-metil-2-
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bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3~{[(2-bifenililamino)carbonil]-
oxi}-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3~({[(3'-cloro-4'-fluoro-4-metil~
2-bifenilil)amino]carbonil}oxi)-8,8-dimetil-B8-
azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-~({[({5-fluoro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3~({[(3'-cloro-4-fluoro-2-
bifenilil)amino]lcarbonilloxi)=-8,8-dimetil-8-
azoniabiciclo(3.2.1)octano;

{3-fluoro-2-bifenilil)carbamato de (3-endo}-8-metil-8-
azabiciclo[3.2.1l]oct-3-ilo;

bromuro de (3-endo)-3-({[{3',4-dicloro-2-bifenilil)-
amino]carbonil}oxi)-8,8-dimetil-8-azoniabicicle[3.2.1]-
octano;

bromurc de (3-endo)-3-({[(5-cloro-2-bifenilil}amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-8,8-dimetil-3-({[(4-metil-2-
bifenilil)amino]carbonil}oxi)=-8-azoniabicicleo[3.2.1]octano;

(5-fluoro-2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo[3.2.1]oct-3-1ilo;

(3'-cloro-6-fluoro-2-bifenilil)carbamato de (3-endo)-
8-metil-B8-azabicicle[3.2.1]oct-3-ilo;

bromuro de (3-endo)-3~({[({3'-cloro-3-metil-2-
bifenilil)aminolcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo~
[3.2.1]octano; ¥y

bromuro de {(3-endo)}-3-{({[(6-flucro-2-bifenilil)amino]-
carbonil}oxi)-B,8-dimetil-B-azoniabiciclo[3.2.1]octano.

Los compuestos mds preferidos de férmula (I) dtiles en
la presente invencién incluyen:

trifluoroacetato de (3-endo)-3-[({[{3'-cloro-2-
bifenilil)amino]carbonil}oxi)metil]-8, 8-dimetil-8-
azonlabiciclo[3.2.1]octano;
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trifluoroacetato de (3'-cloro-5-fluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de {3-endo)-3-(({[{(3'-cloro-5-fluoro-
2-bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluoroacetato de {(3'-cloro-3-metil-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorocacetato de 2-bifenililcarbamato de (3-endo)-
8-azabiciclo[3.2.1)oct-3-ilmetilo;

{3'-cloro-2-bifenilil) carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct=-3-ilmetilo;

(3'-cloro-5-hidroxi-2-bifenilil)carbamato de (3-endo)-
8-azabiciclo(3.2.1]Joct=-3-ilmetilo;

trifluoroacetato de (3'-cloro-4-metil-2-bifenilil}-
carbamato de (3-endo)-8-azabiciclo[3.2.l1]oct-3-ilmetilo;

trifluorcacetato de (3'-cloro-6-fluorc-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

(3'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1)Joct-3-ilmetilo;

trifluorcacetato de (3-endo)-3-[({[{3'-cloro-5-
hidroxi-2-bifenilil)amino]lcarbonil}oxi)metil]=-8,8-dimetil~
8-azoniabiciclo[3.2.1]octanec;

trifluoroacetato de {3-endo)-3-[({[{(3'-cloro-4-fluoro-
2-bifenilil)amino]carbonil)oxi)metil]-8,8-dimetil-B-
azoniabiciclo[3.2.1]octano;

trifluoroacetato de (3'-cloro-5-metil-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (3'-cloro-4-fluoro-2-bifenilil)-
carbamato de (3-endo)-B-azabiciclo[3.2.l1]oct-3-ilmetilo;

(4'-fluoro-3'-metil-2~bifenilil)carbamato de (3-endo)-
8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (2',5-difluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.l1]oct-3-ilmetile;

trifluoroacetato de (3'-cloro-4,4'-difluoro-2-
bifenilil)carbamato de (3-endo)-B-azabicicloe[3.2.1]oct-3-
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ilmetilo;

trifluoroacetato de (3'-cloro-4'-fluoro-4-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-
ilmetilo;

(3'-cloro-4"',5-difluoro-2-bifenilil)carbamato de (3-
endo)-8-azablciclo[3.2.1]oct-3-ilmetilo;

(3'-cloro-4'-fluoro-2~bifenilil)carbamato de (3-endo)-
8-azabiciclo[3.2.1]oct-3-ilmetilo;

{2'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct=-3-ilmetilo;

trifluorcacetato de (3',5-difluorc-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclof{3.2.1]oct-3-ilmetilo;

trifluoroacetato de (4',5-difluoro-3'-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-
ilmetilo;

(4'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (5-fluoro-3'-metil-2~bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

bromuro de (3-endo)-3~({[{(3'-cloro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3~({[(3'-cloro-3,4'-difluoro-2-
bifenilil)amino]lcarbonil}oxi)=-8,8-dimetil-8-azoniabiciclo~
[3.2.1])octano;

bromuro de (3-endo)-3-{{[(3'-cloro=-5-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-~
[3.2.1]cctano;

bromuro de (3-endo)}-3-{{[({3'-cloro-4'-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniablciclo~
[3.2.1]octano;

bromuro de (3-endo)-3~({[(3'-cloro-4',5-difluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

bromuro de (3-endoc)-3-({[(3',5-dicloro-4'-fluoro-2-

bifenilil)amino)carbonil}oxi)-9,8-dimetil-8-azoniabiciclo~
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[3.2.1]octano;

bromuro de {(3-endo)-3~{{[{3'-cloro-4',6~-difluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo~
[3.2.1)octano;

bromurc de (3-endo)-3~({[(3'-cloro-3-fluoro-2-
bifenilil)amino)carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

(3-endo) -8-metil-8-azabiciclo[3.2.1joct-3-ilo (3'-
cloro-4',5-difluoro-2-bifenilil)carbamato;

bromuro de (3-endo)-3-({[(3'-cloro-5-metil-2-
bifenilil)aminc)carbonil}oxi)-8,8-dimetil-8-azoniabiciclo~
[3.2.1)octano;

bromuro de (3-endo)-3~({[(3',5-dicloro-2-bifenilil)-
amino]carbonil}oxi)-8,8-dimetil-B8-azoniabiciclo[3.2.1]-
octano;

(3'-cloro-3,4'-diflucro-2-bifenllil)carbamato de (3-
endo)-8-metil-B8-azabiciclo{3.2.1]oct-3-ilo;

(3'"-cloro-2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)=3~({[(3'-cloro-6-flucro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

{3'-cloro-4',6-difluoro-2-bifenilil)carbamato de {3-
endo)-8-metil-B-azabicicle[3.2.1])oct-3~ilo;

bromuro de {3-endo)-3~({[{(3-fluoro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1l]octano;

{3',5-dicloro-4'-fluoro-2-bifenilil)carbamato de {3~
endo)~8-metil-B-azabiciclo[3.2.1]oct-3-1l0;

bromurc de (3-ende)-3-({[(3'-cloro-4-metil-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-B-azoniabiciclo~
{3.2.1)]octano;

bromuro de (3-endo)-3~{[(2-bifenililamino)carbonil]-
oxi}-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4'-fluoro-4-metil-
2-bifenilil)amino}carbonil}oxi)-8,8-dimetil-8-
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azoniabiciclo(3.2.1l]octano;

bromuro de {3-endo)-3-({[(5-fluoro-2-bifenilil)amino])-
carbonil}oxi)-B,8-dimetil-8-azoniabiciclo[3.2.1]occtano;

bromuro de (3-endo}-3-~({[(3'-cloro-4~fluoro-2-
bifenilil)aminolcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo~
[3.2.1]octano;

(3-fluoro-2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo[3.2.1]oct-3-1il0;

bromuro de (3-endo)-3~({[(3',4-dicloro-2-bifenilil)-

amino]carbonil}oxi)-8,8-dimetil-B-azoniabiciclo-

[3.2.1]0octano;

bromuro de (3-endo)-3-~{{[(5-cloro-2-bifenilil)amino]~
carbonil}joxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuroc de {(3-endo)-8,8-dimetil-3-{{[{(4-metil-2-
bifenilil)amino]carbonil}oxi)-8-azoniabiciclo[3.2.1]octano;

{5-fluoro-2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo[3.2.1]oct-3-1ilo; ¥

(3'-cloro~6-fluoro-2-bifenilil)carbamato de (3-endo)-
8-metil-B8-azabiciclo[3.2.1]oct-3-ilo.

Los compuestos incluso mas preferidos de f6rmula (I)
utiles en la presente invencidédn incluyen:

trifluorcacetate de (3-endo}-3-{({[(3'-cloro-2-
bifenilil)aminolcarbonil}oxi)metil] -8, 8-dimetil-8-
azoniabiciclo[3.2.1)octano;

trifluoroacetato de (3'-cloro-5-fluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo{3.2.1]oct-3-ilmetilo;

trifiuoroacetato de (3-endo)-3-[({[(3'-cloro-5-fluoro-
2-bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3.2.1l]octano;

trifluorocacetato de (3'-cloro-3-metil-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3~ilmetile;

trifluoroacetato de 2-bifenililcarbamato de (3-endo) ~
8-azabiciclo[3.2.1]oct=-3-ilmetilo;

(3'-cloro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct-3-ilmetilo;

\Y
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(3'-cloro-5-hidroxi-2-~bifenilil)carbamatoc de (3-endo)-
8-azabiciclo[3.2.1]oct-3-ilmetilo;

{(3'-cloro-4-metil-2-bifenilil)carbamato trifluoroace-
tato de (3—-endo)-B8-azabiciclo[3.2.1l]oct-3-ilmetilo;

trifluorocacetato de (3'-cloro-6-fluoro-2-bifenilil)-
carbamato de (3-endo)-B8-azabiciclo[3.2.1]oct-3-ilmetilo;

bromuro de (3-endo)-3-({[(3'-cloro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8~azoniabiciclo[3.2.1)octanc;

bromuro de {3-endo)-3-({[(3'-clore-3,4'-difluoro-2-
bifenilil)amino]carbonil}oxi)=-8,8-dimetil-B-azoniabiciclo-
[3.2.1]octano;

bromuro de {(3-endo)-3~({[(3'-cloro-5-fluoro-2-
bifenilil)aminolcarbonil}oxi)-8,8~dimetil-8-azoniabiciclo~
[3.2.1]octano;

bromuro de (3-endo)-3~({[(3'-cloro-4'—-fluoro-2-
bifenilil)aminclcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

bromuro de (3-endo)-3-~({[(3'-cloro-4',5-difluoro-2-
bifenilil)aminoc]}carbonil}oxi)-8,8-dimetil-8-azoniabiciclo~
[3.2.1])octano;

bromuro de (3-endo)-3-({[(3',5-dicloro-4'-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo~
[3.2.1]octano;

bromuro de (3-endo)-3~{{[(3'-cloro-4',6-difluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo~
[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-3-flucro-2-
bifenilil)amino]carbonil}oxi)=-8,8-dimetil-8-azoniabiciclo~
[3.2.1]coctano;

{3'-cloro-4',5-difluoro-2-bifenilil)carbamato de (3-
endo)-8-metil-B-azabiciclo[3.2.1)Joct-3-ilo;

bromuro de (3-endo)=-3~{{{(3'-cloro-5-metil-2-
bifenilil)amino]lcarbonil}oxi}-B,8~-dimetil-B-azoniabiciclo~
[3.2.)1]octano;

bromuro de (3-endo)-3-({[(3',5-dicloro-2-
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bifenilil)amino]carbonilloxi)-8,8-dimetil-8~azoniabiciclo-~
[3.2.1]octano;

{3'-cloro-3,4"'-difluoro-2-bifenilil)carbamato de (3-
endo)-8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

{3'-cloro-2-bifenilil)carbamato de (3-endo)-8-metil-B8-
azabiciclo[3.2.1]oct-3-ilo;

bromuro de {3-endo)-3-{({[(3'-cloro-6-flucoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

{(3'-cloro-4', 6-difluoro-2-bifenilil)carbamato de (3-
endo)-8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)-3~({[(3-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-~
[3.2.1]octano;

(3',5-dicloro-4'-fluoro-2-bifenilil) carbamato de (3-
endo)-8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)-3~-{{[(3'-cloro-4-metil-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-B-azoniabiciclo~
[3.2.1]octano;

bromurc de (3-endo)-3~{[(2-bifenililamino)carbonil]-
oxi}-8,8-dimetil-B8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4'-fluoro-4-metil-
2-bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano; ¥y

bromuro de {3-endo)=-3~{{[(5-fluoro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-B8-azoniabiciclo{[3.2.1]octano.

Los compuestos particularmente preferides de la pre-
sente invencién incluyen:

bromuro de (3-endo)-3~({[{3'-cloro-4',5-difluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-B8-azoniabiciclo~
[3.2.1]octano; ¥y

trifluoroacetato de (3-endo)-3-[{{[{(3'-cloro-2-
bifenilil)aminojcarbonil}oxi)metil]-8, 8-dimetil-8-
azoniabiciclo[3.2.1]octano.
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METODOS DE PREPARACION
Los compuestos de férmula (I) pueden ser obtenidos

aplicando procedimientos sintéticos, algunos.de los cuales
se ilustran en los Esquemas siguientes. La sintesis propor-
cionada para estos Esquemas es aplicable para producir com-
puestos de férmula (I) que tienen una diversidad de dife-
rentes grupos Ry (X = 1 a 7) que se hacen reaccionar, em-
pleando sustituyentes que estén adecuadamente protegidos,
para conseguir la compatibilidad con las reacciones indica-
das en la presente memoria descriptiva. La posterior des-
proteccién, en esos casos, proporciona seguidamente com-
puestos de la naturaleza generalmente descrita. Aunque ios
Esquemas son mostrados con compuestos solamente de férmula

(I), esto es tan solo para fines de ilustracién.

1 0, R1=R2=H)

Reactivos y condiociones: a) Difenilfosforil-azida,

trietilamina, CHCly; b) HX-disolvente.
Esquema 1

Como se indica en el Esquema 1, los compuestos desea-
dos de férmula (I) pueden ser preparados a través de la re-
accidédn de Curtius de un dcido 1 de bifenilo adecuado con el
alcohol 2 biciclico adecuadamente protegido [3.2.1] usando
reactivos esténdar bien conocidos en la técnica como el re-
activo de Difenilfosforil-azida (DPPA) disponible en el co-
mercio. La separaciédn del grupo protector usando condicio-

nes estéindar como un tratamiento con acido p-

\p
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toluenosulfénico en acetonitrilo proporciona el compuesto
de férmula (I).

El alcohol 2 biciclico [3.2.1] requerido no esta dis-
ponible en el comercioc pero puede ser preparado a partir
del compuesto 6 gque ha sido previamente descrito en la bi-
bliografia (T. Momone et al, J.C.S. Perkin. Trans. 1, 9,
1997, 1307-14). Como se muestra en el Esquema 2, el com-
puesto 7 se prepard mediante la reaccién de Wittig del com-
puesto 6 usando reactivos estidndar comc bromuro de metil-
trifenil-fosfonio y terc-butéxido de potasio. La hidrobora-
cién del alcano 7 con disamilborano sequida de oxidacién
produjo el alcohol 8. La posterior separacién del resto
bencilico de 8 bajo condiciones de hidrogenacién seguida de
proteccién del 4tomo de nitrbégeno del anillo ¢on un grupo
BOC usando condiciones estdndar como tratamiento con dicar-
bonato de di-ter-butilo en presencia de una base como
hidréxido de sodio proporcioné el alcochol 2 deseado.

Esquema 2
Alternativamente, si el dcido 1 de bifenilo adecuado
no esta disponible en el comercio, los compuestos deseados
de férmula (I} pueden ser preparados también como se indica
en el Esquema 3.

N\
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bc

R7

(1, Ri=Ra=H)

Reactivos y condiciones: a) difenilfosforil-azida,
trietilamina, b) base de Pd(pH),, DMF/Hz0, c) HX, disolven-
te.

Esquema 3

Un acido carboxilico 3 adecuado se puede hacer reac-
cionar con el alcohol 2 biciclico (3.2.1] adecuadamente
protegido a través de la reaccién de Curtiur usando reacti-
vos estdndar bien conocidos en la técnica como el reactivo
de difenilfosforil-azida (DPPA) disponible en el comercio.
El intermedio 4 asi formado puede ser acoplado a un &cido
borénico 5 adecuado usando métodos estandar bien conocidos
en la técnica como el acoplamiento de Suzukli con tetrakis
(trifenilfosfino)paladio (0) catalitico en dimetilformamida
y agua en presencia de una base como carbonatoc de sodio o
trietilamina. La separacién del grupo protector en 4 usando
condiciones estidndar como tratamiento con Acido p-
toluenosulfénico en acetonitrilo proporciona el compuesto
de férmula (I).
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Como se indicé en el Esquema 4, en el caso en que el
compuesto de férmula general (I) sea una sal cuaternaria de
dimetilo (Rl y R2 = CH;}, puede ser preparado haciendo re-
accionar la correspondiente amina secundaria (I, Rl = R2 =

S H) con un reactivo de alquilacién adecuado como bromuro de
metilo o yoduro de metilo con una base como carbonato de

potasio en un disolvente inerte como dimetllformamida.

" ﬁ;Jﬂ’ . A

0, R1=R2=H) @, RY end R2 =CH,)

Reactivoa y condiciones: MeBBr o MeI, K.CO;, DMF.
10 . Esquema 4
En algunos casos, se puede producir también la alqui-
lacién del Atomo de nitrégeno con carbonato. Un ejemplo re-

presentativo se muestra en el Esquema 5.

15 Easquema 5
Los compuestos de férmula (I) pueden ser preparados
también com¢c se expone en el Esquema 6. Un Acido carboxili-
co 3 adecuado se puede hacer reaccionar con el alcchel 8
biciclico disponible en el comercio a través de la reaccidn
20 de Curtius usando reactivos estdndar bien conocidos en la
técnica como el reactivo de difenilfosforil-azida (DPPA)
disponible en el comercio. El intermedio 10 asi formado

R\
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puede ser acoplado a un Acido borénico 5 adecuado usando
métodos estdndar bien conocidos en la técnica como el aco-
plamiento de Suzuki con (trifenilfosfino)paladio (0) sopor-
tado en polimero en DME y agua en presencia de una base co-
5 mo carbonato de potasio para proporcionar el compuesto de
férmula (I) (Rl = CHa, R2 = nada). La reaccién de este com~
puesto con un agente de metilacién adecuado como yoduro de
metilo o bromuro de metilo conduce a la correspondiente sal
cuaternaria de dimetilo de f£érmula (I} (R1 = R2 = CHj).

10
/7
"
o Etﬂ; 0 I z
R4 - 9 an . R4 NH
Ré Bi ! H:Z Br
3 10 |. -ﬁ-'
; 5
I s
H N ™~ H N
oe 0 o, .0
Re - RO
RS RS
R?
re RY RO
(. Ri=R2=CHy) (L R1=CH,, R2= nada)

Reactivos y condiciones: a) Difenilfosforil-azida,
trietilamina, b) PS-Ph3-Pd, base, DME/Hz0; c) MeBr o Mel,
DCM/acetonitrile.

15 Esquema 6
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EJEMPLOS SINTETICOS

La invencién se describird sequidamente mediante refe-
rencia a los siguientes ejemplos que son solamente ilustra-
tivos y no deben ser concebidos como una limitacidén del al-
cance de la presente invencién. La mayoria de los reactivos
e intermedios esté&n disponibles en el comercio o son prepa-
rados seglin procedimlentos de la bibliografia. La prepara-
cién de los intermedios que no estd descrita en la biblio-
grafia se ilustra a continuacién. Se llevd a cabo una cro-
matografia de columna rapida usando silice Merck 9385 salvo
que se establezca otra cosa. Los andlisis por LC/MS se rea-

lizaron bajo las sigulentes condiciones:
e Columna: 3,3 cm x 4,6 mm DI, 3 pm ABZ+PLUS
e Caudal: 3 ml/minuto
e Volumen de inyeccién: 5 pl
e Temp: temperatura ambiente

e Disolvente: A: 0,1% de Acido férmico + acetato de
amonio 10 m molar.
B: 95% de acetonitrilo + 0,05% de acido

férmico
e Gradiente: Tiempo A% BY
0,00 100 0
0,70 100 0
4,20 0 100
5,30 0 100
5,50 100 0

La preparativa automatizada dirigida a masa (MDAP) se
realizé bajo las condiciones descritas en el Sistema A o el
Sistema B:

Sistema A: Sales de formiato

e La ceclumna preparativa usada fue Supelcosil ABZplus
{10 cm x 2,12 cm de didmetro interno; tamaflo de particulas
5 m)

» Longitud de onda de deteccién UV: 200-320 nM
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e Caudal: 20 ml/minuto
e Volumen de inyeccién: 0,5 ml
e Disolvente A: 0,1% de Acido férmico

s Disoclvente B: 95% de acetonitrilo + 0,05% de &cido
férmico.
Sistema B. Sales de TFA

e La columna preparativa usada fue Supelcosil ABZplus
(10 cm x 2,12 cm de diametro interno; tamafio de particulas
5 m)

e Longitud de onda de deteccién UV: 200-320 nM

s Caudal: 20 ml/minuto.

e Volumen de inyeccién: 0,5 ml.

e Disolvente A: Agua + 0,1% de acido trifluoroacético.

o Disolvente B: Acetonitrilo + 0,1% de Acido trifluo-
roacético.

La HPLC preparatoria Gilson se realizé bajo las si-
guientes condiciones:

e Columna: 75 x 33 mm D.I., $S-5 uym, 12 nm.

e Caudal: 30 ml/minuto.

e Volumen de inyeccién: 0,800 ml.

e Temperatura ambiente

e Disolvente A: 0,1% de Acido trifluoroacético en
agua.

e Disolvente B: 0,1% de acido trifluorocacético en ace-
tonitrilo.

Los siguientes ejemplos estdn destinados a ser ilus-
trativos de la presente invencién pero sin limitarla en mo-
do alguno.

Preparacién de (3-emndo)- (hidroximetil)-8-azabiciclo-
[3.2.1]octano-8-carboxilato de 1,l-dimetilatile

Step a: Preparacidén de 3J-metilideno-8-(fenilmetil)-8-

azabiciclo[3.2.1]octano

A\
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En un matraz de 500 ml con brazo lateral, barra de
agitacién, entrada para N; y tapén compatimentado se intro-
dujo una solucién de terc-butéxido de potasio en THF (B2
ml, 1 M) y bromuro de metiltrifenil-fosfonio (29,2 g, 82
mmol) . Se enfrio a 0°C bajo N2 seco y se afiadié THF anhidro
{140 ml) a través de una jeringuilla a 0°C. La solucién del
iluro se agitdé durante 20 minuteos. Se afladié 8-
(fenilmetil)-8-azabiciclo[3.2.1]octan~3-cna (14,0 g, 65
mmol) en THF anhidro (ml) a través de una jeringuilla a 0°C
y la solucién se agité durante 1 h a temperatura ambiente y
seguidamente se inactivd con agua (6 ml). La mezcla se aci-
dificé a pH 1 y se separd THF a vacio a 30°C. El residuo se
diluydé con agua (450 ml) y se extrajo Ph3PO con tolueno (3
x 200 ml). La solucién acuosa se basificéd con NaOH (~ 35
ml) y se extrajo con acetato de etilo (3 x 200 ml). Las ca-
pas orgdnicas se combinaron, se lavaron con NaCl saturado
{3 x 100 ml), se secaron sobre Na:50; y se evaporaron para
producir un producto en bruto que se purificdé por cromato-
grafia rédpida (400 g de silice, acetato de etilo que conte-
nia 0,1% de TEA). Se recuperd 3-metilideno-8-(fenilmetil)-
B-azabiciclo{3.2.1]Joctano en forma de un aceite amarillo
(11,3 g, 81,5%). LC/MS ESI Ry 1,27 min, MH+ 214; RMN
(CDCla, 400MHz; 8): 1,58 ppm (q, 2H), 1,80-2,05 ppm {m,
4H), 2,55 ppm (d, 2H), 3,28 ppm (s, 2H), 3,65 ppm (s, 2H),
4,80 ppm (8, 2H), 7,29 ppm (t, 1H), 7,35 ppm (t, 2H), 7,46
ppm (d, 2H).

Etapa b: Preparacién de (3-endo)-8-(fenilmetil}-8-

azabiciclo[3.2.1]Joct-3-il]lmetanol

Se prepardé una solucién de disamilborano mediante la
adicién de borano 1,0 M en THF (20 ml, 20 mmol) a una solu-
cién 2,0 M de 2-metil-2-buteno en THF (20 ml, 40 mmol) a
0°C bajo Nz. La solucién se agité 1 h a 0°C antes de la
adicién de 3-metilideno-8-(fenilmetil)-8-azabiciclo{3.2.1]-
octano (1,07 g, S mmol en 10 ml de THF anhidro. Después de

120
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0,5 h a 0°C la mezcla de reacciédn se calentd a temperatura
ambiente y se dejé agitar durante una noche. El borano se
inactivé mediante la adicién cuidadosa de agua (2 ml). La
solucién agitada se oxidé sequidamente a 0°C afladiendo gota
a gota una solucién acuosa de 30% de H 07 (3,87 ml, 45
mmol) durante 30 minutos. La mezcla de reaccidén se neutra-
lizé con HClL 3 N y el disolvente se evaporé. El residuo se
recogié en acetato de etilo. La evaporaclidén proporcioné un
aceite en bruto viascoso que se usd directamente para la
etapa c.

Etapa c: Separacién del qrupo bencilo y proteccién con

un qrupo BOC

Una solucién de (3-endo)-8-(fenilmetil) -8-
azabiclclo-[3.2.1]oct-3-il]lmetanocl (1,16 g) (Schneider et
al, Arch. Farm., 1975, 308-365) en etanol (20 ml) y HCl 6
N ( 1 ml) que contenia hidréxido de paladio sobre carbono
(catalizador de Pearlman, 2,27 g, 22% (p/p)) se hidrogend
(3,79 bares Hz) a temperatura amblente durante 2 dias. El
catalizador se separé por filtracién sobre celite y el fil-
trado se evaporé bajo vacio. El residuo y dicarbonato de
di-ter-butilo (1,63 g, 7,5 mmol)} se disolvieron en 30 ml de
dioxano NaOH 1 N (2:1) y se agitaron durante una noche a
temperatura ambiente. El disolvente se evaporé y el residuo
se dividié en partes entre acetato de etilo (3 x 25 ml) y
agua (25 ml). Las capas orgénicas combinadas se secaron so-
bre Na;SO4 y se evaporaron. El aceite residual se purificé
por cromatografia rapida (150 g de silice, hexano:acetato
de etilo (1:1, que contiene 0,1% de NH; 2,0 M en metanol).
Se obtuvo un aceite incoloro (0,65 g). LC/MS ESI RT 1,65
min, MH+ 242, RMN (CDCl;, 400MHz; &) 4,15 ppm (ancho, 2H),
3,64 ppm {(d, 2H), 2,20 ppm (ancho, 2H),1,97 ppm (ancho,
2H), 1,85 ppm {m, 1H), 1,60 ppm (m, 2H), 1,40-1,50 ppm
{s+ancho, 11H) .

Intermadio 1: (3-endo)- {2-bromo—-S-matilfenil) -

\2l
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amino]carbonil}oxi)metil]-8-azabiciclo[3.2.1]octano-8-

carboxilato de 1,l-dimetiletilo
Una solucién de Acido 2-bromo-5-metilbenzoico

(430 mg) en cloroformo (10 ml) se tratdé con difenilfosfo-
ril-azida (450 pl) y trietilamina (450 pl). La mezcla de
reaccidn resultante se calentd a 60°C durante 10 minutos y
seguidamente se traté con una solucibédn de (3-endo)-
(hidroximetil)~8-azabiciclo[3.2.1]octano-8-carboxilato de
1l,2-dimetiletilo (470 mg) en cloroformo (2 ml). La mezcla
de reaccién se calenté a reflujo durante 6 horas. La solu-
cién enfriada se introdujo en un cartucho de SPE (S5i, 10
g). Una elucién con cloroformo, seguida de evaporacién del
disolvente proporcioné el compuesto del titulo (920 mg).
LC/MS ESI Ry 3,93 nins MH' 453.

Intexmedio 2: (3-ando) - (2-bromofenil) ~amino] -

carbonil)oxi)metil]-8-axsbiciclo[3.2.1] octano-8-carboxilato

de 1,l-dimetiletilo
El compuesto del titulo se prepardé a partir de é&cido

2-bromobenzoico usando el procedimiento descrito para la
preparacién del intermedio 1. LC/MS ESI Rp 3,79 mins MH'
439.

Intermedio 3: 1,l-dimetiletilo (3-endo)-{[({[2-bromo-
3,4-bis(metiloxi)fenil]amino}carbonil)oxijmetil}-8-
azabioiclo[3.2.1]ootano-8-carboxilato

El compuesto del titulo se prepardé a partir de

dcido 2-bromo-3,4-bis(metoxi)benzoico usando el procedi-
miento descrito para la preparacién del intermedio 1. LC/MS
ESI Rr 3,63 mins MH' 499,

Intermedio 4: (3-endo) -[ {{[ (2-bromo-5-clorofenil) -
amino] carbonilj}oxi)metil)-8-axabiociclo[3.2.1] -octano-8-
carboxilato de 1,l-dimetiletilo

El compuesto del titulo se preparé a partir de éacido

2-bromo-5-clorobenzoico usando el procedimiento descrito
para la preparacién de intermedio 1. LC/MS ESI Rr 4,05 mins
MH* 473.

Iz
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Intermedio 5: (3-ando) -{ [ ({ [2-bramo-5—- (metiloxi) -
fonil]amino}carbonil)oxi]metil}-8-azabiciclo[3.2.1]octano-
8-carboxilato da 1,l-dimetiletilo

El compuesto del titulo se prepardé a partir de acido
2-bromo~5-{metiloxi)benzoico usando el procedimiento des-
crito para la preparacién de intermedio 1, RMN (d°-DMSO
400MHz; §) 7,84 (br, 1H), 7,46-7,35 (m,1H), 7,18-7,11
(m,1H), 6,56-6,51 (m,1H), 4,33-4,10 (m’s,4H), 3,81 (s,3H),
2,31-1,95 {(m"s,5H), 1,74-1,64 (m,2H), 1,5-1,41 (m’s, 1l1lH).

Intermadio 6: {3-endo} ~{[({[5—~ (acetilamino)} -2~
bromofenil]amino}carbonil) oxi]metil}-8-asabiciclo-
[3.2.1]octano-8-carboxilato de 1,1-dimetiletilo

El compuesto del titulo se preparé a partir de é&cido

5-{acetilamino)-2-bromobenzeoico usando el procedimiento
descrito para la preparacién de intermedio 1. LC/MS ESI R;
3,49 mins MH* 496.

Intermedio 7: (3-endo) -[ {{ [ (2-bromo-4-metilfenil) -
amino] carbonil)oxi)metil]-8-azabiciclo[3.2.1]octano-B8-

carboxilato de 1l,l-dimetiletilo
El compuesto del titulo se prepard a partir de &cido

2-bromo-4-metilbenzoico usando el procedimiento descrito
para la preparacién de intermedio 1. LC/MS ESI Ry 3,91 mins
MH* 453.

Intermedio 8: (3-endo) [ ({[ (2-bromo-6-matilfenil) -
amino]cn:honil[oxi!metil]-B-a:ahiciclo[a.z.1]-octano-8-

carboxilato de 1,1-dimetiletilo
El compuesto del titulo se preparé a partir de &acido

2-bromo-6-metilbenzoico usando el procedimiento descrito
para la preparacién de intermedio 1. LC/MS ESI Ry 3,64 mins
MH* 453.

Intermadio 9: (3-ando) - [ ({ [ (2-bromo-5-fluorcofenil) -

aminojcarbonilloxi)metil]-8-azabiciclo[3.2.1]octano-8-

carboxilato ds 1,l-dimetiletile
El compuesto del titulo se prepard a partir de 2-

\UY
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bromo-5-fluorobenzoico acid usando el procedimiento descri-
to para la preparacién de intermedio 1. LC/MS ESI Ry 3,92
mins MH' 457

Intermedio 10: (3-endo)-[({[(2-bromo-3-fluorofenil)-

amino]lcarbonil)oxi)metil]-8-azabiciclo[3.2.1]occtano-8-

carboxilato de 1,l-dimetiletilo
El compuesto del titulo se prepard a partir de 2-

bromo-3-fluorobenzoico acid usando el procedimiento descri-
to para la preparacién de intermedio 1. LC/MS ESI Ry 3,83
mins MH' 457 . '

Intermedio 11: (3-endo)-[({[{(2-bromo-4-fluorofenil)-

amino]carbonil)oxi)matil] -8-azabiaiclo[3.2.1]cctano-8-

carboxilato de 1, ,l-dimetiletilo

El compuesto del titulo se prepard a partir de &cido
2-bromo-4-fluorobenzoico usando el procedimiento descrito
para la preparacién de intermedio 1. LC/MS ESI Rr 3,78 mins
MH* 457.

Intermadio 12: 3'-aloxo-5-[ (fanilmetil) oxi] -2~

bifenilaoarboxilato da metilo

Se hizo burbujear lentamente nitrégeno a través
de una mezcla agitada de dioxano (3 ml), carbonato de cesio
(600 mg), cloruro de 1,3-bis(2,4,6-trimetilfenil}imidazolio
(8,5 mg) y acetato de paladio (5,5 mg) durante 5 minutos.
Se afladié una mezcla de 4-[{fenilmetil)oxi]-2-
{[(trifluorometil)sulfonil)oxil}benzoato de metilo (390 mg)
y 4cido 3-cloroberénico (231 mg) y el recipiente se sells$.
La mezcla resultante se calentd en un microondas (Smith

Creator, 150°C, 10 minutos). Después de enfriar, la mezcla
de reaccién se diluyd con diclorometano (5 ml), se filtrd a
través de Hyflo y se evapord. El residuo se purificé por
cromatografia (20 g de Si, Flashmaster 2} eluyendo con ace-
tato de etilo/ciclohexano (2:98). E1 compuesto del titulo
se recuperd en forma de un sélido blanco (280 mg). LC/MS
ESI Ry 3,88 mins MH" 353.
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Intermedio 13: &cido 3'-clo:o-5-[jfcnilmatiljoxi]-z-

bifenilcarboxiliaco

Una mezcla de 3'-cloro-5-[(fenilmetil)oxi]-2-~
bifenilcarboxilato de metilo, metanol (5 ml), tetrahidrofu-
rano (5 ml) e hidréxido de sodio 2 N (3 ml) se calenté a
60°C durante 2 horas. La solucién enfriada se afiadibé a aci-~
do clorhidrico 2 N (50 ml) y se extrajo con diclorometano
{3 x 50 ml). Las fracciones orgdnicas se combinaron, se se-
caron (MgSO,) y se evaporaron para proporcionar el compues-
to del titulc en forma de un polve blanco (380 mg). LC/MS
ESI Rr 3,74 mins MH' 339 .

Intermadio 14: (3-endo)- ({3'-cloro-5-[(fenilmetil) ~
oxi]-2-bifenilil Jamino) -carbonil]oxi}metil)-8-azabiciclo-
[3.2.1]00tanc-8-carboxilato de 1l,l-dimetiletilo

El compuesto del titulo se preparé a partir de &cido

3'-cloro-5-[ (fenilmetil)oxi]-2-bifenilcarboxilice usando el
procedimiento descrito para la preparacién de intermediato
1. LC/MS ESI Ry 4,09 mins MH' 577.

Intermedio  15: (3-endo) -[({[{3'-cloro-5-hidroxi-2-~

bifenilil)amino]oarboniljoxi)metil]-8-azabiciclo-[3.2.1]-

octano-B-carboxilato de 1,l1-dimetiletilo
Una mezcla de acetato de paladio (6 mg), trietilamina

(11 pl) y trietilsilano (125 pl) en diclorometano (2 ml) se
agitdé durante 5 minutos para proporcionar una suspensién
negra. Se afiadié gota a gota una solucién de 3-endo)-
({[({3'"-cloro-5-[(fenilmetil)oxi]-2-bifenilil}amino)-

carbonil]loxijmetil)-8-azabiciclo{3.2.1]octano-8-carboxilato
de 1,l1-dimetiletilo (280 mg) en diclorometano y la mezcla
de reaccién resultante se agité durante 16 horas. Se afla-
dieron adicionalmente acetato de paladioc (6 mg), trietila-
mina (11 pl) y trietilsilano (125 pl) y se continué agitan-
do adicionalmente durante 24 horas. La mezcla se traté con
cloruroc de amonio acuosoc (5 ml) y se extrajo con diclorome-
tano (2 x 5 ml). Las fracciones orginicas combinadas se

evaporaron y el residuo se disolvidé en tetrahidrofurano (2
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ml) y segquidamente se tratd con una solkucién 1 M de fluo-
ruro de tetrabutilamonnio en THF (1 ml). La solucién resul-
tante se agit6é durante 1 hora, el disolvente se separd bajo
vacio para proporcionar un residuo que se diluyé con ciclo-
hexano y seguidamente se introdujo en un cartucho de SPE
(SL 20 g). Una elucidén con una mezcla de ciclohexa-
no/dietil-éter proporciondé el compuesto del titulo (180
mg) .

RMN (d®-DMSO 400MHz; §) 7,84-7,65 (br,1H), 7,51-7,21
{m's, 3H), 7,26-7,21 {(m, 1lH, excess), 6,87-6,81 (m,61H)},
6,76-6,71 (m,1H), 6,39-6,15 (br m,1H), 5,16 (br,1H), 4,29-
4,01 (m’s,4H), 2,20-1,26 {m’'s,l18H, excess).

Intermedio 16: (3-endo)-[({[(2-bromo-6-fluorofenil)-

amino]carbonil}oxi)metil]-8-azabiciclo[3.2.1]cctanc-8-

carboxilato de 1,1-dimetiletilo
El compuesto del titulo se preparé a partir de 4acido

2-bromo-6-fluorobenzoico usando el procedimiento descrito
para la preparacién de intermediato 1. LC/MS ESI Ry 3,45
mins MH' 457,
Ejemplo. 1: [3'-(triflucrometil)-2-bifenilil]carbamato
de (3-endo)~-B-Azabiciclo[3.2.1]Joct-3-ilmetilo
Una solucién de 4&cido 3'-(trifluorometil}-2-

bifenilcarboxilico (0,05 mmol) en cloroformo (0,5 ml) se
traté sucesivamente con una solucién de difenilfosforil-
azida (11 pl) en cloroformo (0,2 ml) y seguidamente una so-
lucién de trietilamina (11 pl) en cloroformo (0,2 ml). ILa
sQlucién resultante se mantuvo a 50°C durante 10 minutos y
seguidamente se traté con wuna solucién de (3-endo)}-
(hidroximetil)-8-azabicliclo[3.2.1)octano-8-carboxilato de
l,1-dimetiletilo (12 mg) en cloroformo (0,2 ml). Después de
calentar a reflujo durante 16 horas. La sclucién enfriada
se purificé introduciéndola en un cartucho de SPE (NH;, 500
mg) eluyendo seguidamente con cloroformo. Después de sepa-

rar el disolvente bajo vacio, el residuo se disolvié en
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acetonitrilo (0,5 ml), se tratd con una solucidédn de &cido
p-toluenosulfénico (10 mg) en acetonitrilo (0,5 ml}) y la
mezcla resultante se calentd a reflujo durante 3 horas. La
solucién enfriada se purificé introduciéndola en un cartu-
cho de SPE (SCX, 500 mg) lavando seguidamente con metanol y
eluyendo con amoniaco 2 M en metanol para proporcionar el
compuesto del titulo. LC/MS ESI Ry 2,33 mins MH* 405.
Ejemplo 2: [4-fluoro-4'-(trifluorometil)-2-bifenilil]-

acarbamato de [3-ando!-Belzlbiciclo[3.2.1]oct-3-ilmatilo

El compuesto del titulo se preparbd a partir de acido

4-fluoro-4'~{trifluorometil)-2-bifenilcarboxilico segin el
procedimiento indicado en el ejemplo 1. LC/MS ESI Rr 2,43
mins MH* 423.

lo 3: 4'-bis (metiloxi) -2-bifenilil

de (3-endo)-B-axabiciclo[3.2.l]oct-3-ilmetileo

El compuesto del titulo se preparé a partir de 4cido

=-garbamato

4'-metil-3'-(metiloxi)-2-bifenilcarboxilico segin el proce-
dimiento indicado en el ejemplo 1. LC/MS ESI Ry 2,12 mins
MH* 397.

Ejemplo 4: (4'-butil-2-bifenilil)carbamato de (3-
endo) -8-azabiciclo[3.2.1]oct-3-ilmetilo

El compuesto del titulo se prepardé a partir de Aacido

4'-butil-2-bifenilcarboxilico seqiin el procedimiento indi-

cado en el ejemplo 1. LC/MS ESI Ry 2,58 mins MH* 393.
Ejemple 5: [5-cloro-4'-{trifluorometil)-2-bifenilil)-

carbamato de (3-ando)-8-axzabiociclo[3.2.l)]o0t-3-ilmetilo
El compuesto del titulo se prepard a partir de 4cido

5-cloro-4'-(trifluorometil)-2-bifenilcarboxilico segin el
procedimiento indicado en el ejemplo 1. LC/MS ESI Ry 2,52
mins MH' 439,

Ejemplo 6: 3-endo)-B8-Axzabiciclo[3.2.1]oct-3-ilmetil [6-
cloro-4'-(trifluorocmetil) -2-bifenilil] ~carbamato de (3-
endo) -8-azabiciclo[3.2.1]oct-3-ilmetilo

El compuesto del titulo se preparé a partir de &cido
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6-cloro-4'-(trifluorometil)-2-bifenilcarboxilico seglin el
procedimiento indicado en el ejemplo 1. LC/MS ESI Ry 2,48
mins MH' 439.

Ejemplo 7: (2'-matil-2~-bifenilil)carbamato da (3-

endo) -8-axabiciclo[3.2.1]ogt-3-ilmetilo
El compuesto del titulo se prepard a partir de &cido

2'-metil-2-bifenilcarboxilico segin el procedimiento indi-
cado en el ejemplo 1. LC/MS ESI Ry 2,26 mins MH' 351,

Ejemplo 8: (4'-hidroxi-2-bifenilil)carbamato de (3-

ando) -8-axabiciclo[3.2.1]oot-3-ilmatilo
El compuesto del titulo se prepardé a partir de #écido

4'-hidroxi-2-bifenilcarboxilico segin el procedimiento in-
dicado en el ejemplo 1. LC/MS ESI Ry 2,04 mins MH' 353,
Ejemplo 9: [4'-(trifluorcmatil)-2-bifenilil]-carbamato
de (3-endo)-8-azabiciclo[3.2.l]oct-3-ilmetilo
El compuesto del titulo se prepard a partir de &acido

4'-(trifluorometil)-2-bifenilcarboxilico segin el procedi-
miento indicado en el ejemplo 1. LC/MS ESI Ry 2,35 mins
MH* 405.

Ejemplo 10: trifluorcacetato de (3'-cloro-4-metil-2-

b:‘.fen:i.l:i.l! carbamato de (3-endo) -8-axabiociclo- [3.2.1] oat=-3-

ilmetilo

Una solucién de (3-endo)-[({[(2-bromo-5-
metilfenil)-amino]carbonil}oxi)metil]-8-azabiciclo[3.2.1]-
octano-8-carboxilato (45 mg) y &cido (3-clorofenil)borénico
(23,4 mg) en dimetilformamida (0,75 ml) se tratdé con carbo-
nato de sodio (30 mg), tetrakis (trifenilfosfino)paladio
(0) (58 mg) y agua (0,25 ml). La mezcla se colocé en un tu-
bo de reaccién sellado y se calentdé en un microondas (CEM
Explorer, 150°C, 10 minutos, presién 17,22 bares, potencia
100 W) . Después de enfriar a temperatura ambiente, el di-
solvente se separd bajo vacio. El residuo se disolvié en
cloroformo (1 ml) y seguidamente se lavd secuencialmente
con acido cleorhidrico 2 N (0,5 ml) y agua (0,5 ml). La fase
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orgainica se separd y el disolvente se separd bajo vaclio. El
residuo se disolvid en acetonitrilo (1 ml) y se tratdé con
4dcido p-toluenosulfénico (20 mg). La mezcla resultante se
calentd a reflujo durante 3 horas. Después de enfriar a
temperatura ambiente, la solucién se purificéd introducién-
dola en un cartucho de SPE (SCX, 500 mg) lavando seguida-
mente con metanol y eluyendo con amoniaco 2 M en metanol.
El disolvente se separd bajo vacio y el residuo se purificé
por MDAP para proporcionar el compuesto del titulo. LC/MS
ESI Rr 2,57 mins MH" 385.

Ejemplo 11: 4-metilbenzenesulfonato de (3-endo}-3-
({[({3'-cloxo-5-[(fenilmetil)oxi] -2-bifenilil }amino) -
carbonil]oxi}metil)-8-azoniabigciclo[3.2.1]octano

Una solucién de (3-endo)~({[({3'-cloro-5-

{ (fenilmetil)oxi]-2-bifenilil}amino)carbonil]oxi}metil)-8-

azabiciclo[(3.2.l1]octano-fi-carboxilato de 1,l-dimetiletilo
(11 mg) y 4&cido p-tluenosulfénico (12 mg) en cloroformo
(0,5 ml) se calenté en un microondas (Smit Creator, 100°C,
7 minutos). Después de enfriar a temperatura ambiente, el
disolvente se separd bajo vacio. El residuo resultante se-
purificé por cromatografia rdpida depués de una eluciédn con
DCM/MeOH/NH3y (75:25:2) para proporcionar el compuesto del
titulo (7 mg) en forma de su sal de p-tolueno-sulfonato.
RMN (d°-DMSO 400MHz; &) 7,80-7,65 (m, 2H), 7,49-7,13
(m’s,13H, excess), 7,05-6,94 (m, 1H), 6,91-6,85 (m,1H),
5,07 (s,2H), 4,15-3,90 (m’s,4H), 2,36 (s,3H), -2,31-2,08
(m’s,5H), 1,96-1,80 (m, 2H), 1,68-1,53 (m,2H).
Ejemplo 12: (3'-cloro-5-hidroxi-2-bifenilil)carbamato

de (3-endo) -8-azabiciclo[3.2.1]oct-3-ilmatilo

Una solucién de (3-endo)-[({[(3'~cloro-5-hidroxi-

2=-bifenilil)amino]carbonil}oxi)metil]-8-azabiciclo[3.2.1]-

octano-8-carboxilato de 1,1-dimetiletilo (1l mg) y édcido p-
toluenosulfédnico {12 mg) en cloroformo (0,5 ml) se calentd
en un microondas (Smith Creator, 100°C, 7 minutos). Después
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de enfriar a temperatura ambiente, el disolvente se separd
bajo vacio. El residuo resultante se purificé por MDAP para
proporcionar el compuesto del titulo (2,5 mg). LC/MS ESI Ry
2,25 mins MH' 387.
Ej lo 13: (2',4'-dioloro-2-bifenilil)carbamato de
(3-endo) -B-axzabiciclo[3.2.1]oct-3-ilmetilo
Una solucién de (3-endo)-[{{[ (2-bromofenil) -

amino]carbonil}oxi)metil]-B8-azabiciclo[3.2.1]octano-8-
carboxilato de 1,l1-dimetiletilo (44 mg) y acido (2,4-
diclorofenil)-borénico (28 mg) en dimetilformamida (0,75
ml) se tratd con carbonato de sodio (30 mg), tetrakls (tri-
fenilfosfino)-paladio (0) (35 mg) y agua (0,25 ml). La mez-
cla se colocd en un tubo de reacciétn sellado y se calentéd
en un microondas (CEM Explorer, 150°C, 10 minutos, presién
17,22 bares, potencia 100 W). Después de enfriar a tempera-
tura ambiente, el disolvente se separ6 bajo vaclo. El resi-
duo se disolvid en cloroformo (1 ml) y sequidamente se lavd
secuencialmente con &acido clorhidricoe 2 N (0,5 ml) y agua
(0,5 ml). La fase orgdnica se separd y el disolvente se re-
tirdé bajo vacio. El residuo se disolvid en acetonitrilo (1
ml) y se traté con Aacido p-teoluenocsulfénico (20 mg). La
mezcla resultante se calentd a reflujo durante 3 horas,
Después de enfriar a temperatura ambiente, la solucién se
purificé introduciéndola en un cartucho de SPE (SCX, 500
mg) lavande seguidamente con metanol y eluyendo con amonia-
co 2 M en metanol. E1l disolvente se separd bajo vaclo y el
residuo se purificé por MDAP para suministrar el compuesto
del titulo (20 mg). LC/MS ESI Ry 2,6 mins MH' 379.

Ejemplo 14: (2',4',6'-trimetil-2-bifenilil)-carbamato
de (3-endo)-B8-azabigciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el Ejemplo 13, se

hicieron reaccionar é&cido (2,4, 6-trimetilfenil)borénico y
(3~endo)-{ ({ [ (2-bromofenil)amino] carbonil}oxi)metil]-8-
azabiciclo(3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
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para generar el compuesto del titulo. LC/MS ESI Ry 1,9
mins MH' 380.

Ejemplo 15: (2',3'-dimetil-2-bifenilil)carbamato des
(3-endo) ~-8-axzabiociclo[3.2.1]cot-3-ilmetilo

Seqgin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido (2,3-dimetilfenil)borénico y (3-
endo)-[({[{2-bromofenil)amino]carbonil }joxi)metil] -8~
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,47
mins MH® 365.

Ejemplo 16: (2',5'-dimetil-2-bifenilil)carbamato de
{3-endo) -8-azabiciclo[3.2.1]oct~3-ilmatilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar aclido 2,5-dimetilfenil)borénico y (3-
endo)-[({[(2-bromofenil)amino]carbonil}-oxi)metil]-8B-
azabiciclo[3.2.1]octano-8~carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,49
mins MH* 365.

Ejemplo 17: (4'-fluoro-3'-metil-2-bifenilil)-carbamato

de (3-endo!—B-n:abicialo[3.2.1]oct-3—ilm.tilo

Segin el procedimiente indicado en el ejemplo 10, se

hicieron reaccionar &cido (4-fluoro-3-metilfenil)borénico y
(3-endo)-[{{[(2-bromofenil)amino]carbonil}oxi)metil}-8-
azabiciclo[3.2.1l]octano-8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,4
mins MH* 369.

Ejemplo 18: (4'-fluoro-2'-metil-2-bifenilil)-carbamato
de (3-endo)-8-axzabiciclo[3.2.l1]oot-3-ilmatilo

Seguin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido (4-fluoro-2-metilfenil)borénico y
(3-endo)~[({[(2-bromofenil)amino}carbonil}oxi)metil] -8~
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,41
mins MH' 369,

Ejemplo 19: (4'-etil-2-bifenilil)carbamato de (3-
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endo) -8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se
hicieron reacclonar acido (4-etilfenil)borénico y (3-endo)-
[({[(2-bromofenil)amino]carbonil}oxi)metil] -B-azabiciclo-
[3.2.1)octano-8~-carboxilato de 1,l-dimetiletilo para gene-
rar el compuesto del titulo. LC/MS ESI RT 2,48 mins MH+
365.

Ejemplo 20: [2-(2-naftalenil)fenil]carbamato de (3~
endo) -8-azabiciclo[3.2.1)oct-3~-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se
hicieron reaccionaridcido 2-naftalenilborénico y (3-endo)-
[({[{2-bromofenil)amino]carbonil}oxi)metil]-8-azabiciclo-
[3.2.1]octano-8-carboxilato de 1,l-dimetiletiloc para gene-
rar el compuesto del titulo.

LC/MS ESI RT 2,50 mins MH+ 387.

Ejemplo 21: (4'-fluoxo-2-bifenilil)carbamato da (3-
endo) -8-axabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar A&cido (4-fluorofenil)borénico y (3-
endo) - [ ({ [ {2-bromofenil)amino] carbonil}oxi)metil]-6-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,28
mins MH' 355.

Ejemplo 22: ({3'-[(trifluorometil)oxi]-2-bifenilil}-

carbamato de 53-ando!-B-l:abiciclo[3.2.1]oct-3-ilnatilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar dcido {3-{(trifluorometil) -
oxi]fenillborénico Y (3-endo)-[ ({[(2-bromofenil)amino] -
carbonil joxi)metil]-8-azabiciclo[3.2.1]octano-8-carboxilato
de 1,l1-dimetiletilo para generar el compuesto del titulo.
LC/MS ESI Ry 2,52 mins MH' 421.

Ejemplo 23: {3'-[(metiloxi)metil]-2-bifenilil}-

carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo

Seqin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido {3-{ (metiloxi)metil]-

52
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fenil}bordénico Y (3-endo)-[({[(2-bxromofenil)amino]}-
carbonil}oxi)metil]-B8-azabiciclo[3.2.1]octano~8-carboxilato
de 1,l-dimetiletilo para generar el compuesto del titulo.
LC/MS ESI Ry 2,27 mins MH' 381.

Ejemplo 24: (2'-fluoro-2-bifenilil)carbamato de (3-
ando) -8-azabiciclo[3.2.1]occt-3-ilmatilo

Segin el procedimiento indicade en el ejemplo 10, se

hicieron reaccionar A&cido (2-fluorofenil)borénico y (3-
endo)-[{{[(2-bromofenil)amino]carbonil }oxi)metil]}-8-
azabicicleo[3.2.1]octano-B-carboxilato de 1,1l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,24
mins MH' 355.

Ejemplo 25: [2'-(trifluorcometil)-2-bifenilil] -
carbamato des (3-endo)-8-azabiciclo[3.2.l]o0t-3-ilmetilo

Segqun el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar &cido (2-fluorofenil)borénico y (3-
endo)-[({[(2-bromofenil)amino]carbonil}oxi)metil]-8-
azabiciclo[3.2.1]octano-B8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,45
mins MH" 405.

Ejemplo 26: [4'-(1,]1-dimatiletil)-2-bifenilil]-
carbamato dea (3-aendo)-8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido [4-(1,1-dimetiletil) fenil] -
borénico y (3-endo)-[({[ (2-bromofenil)amino]carbonil}-
oxi)metil]-B-azabiciclo[3.2.1)octano-B-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Re 2,65 mins MH* 393.

Ejemplo 27: 1,1':4',1''-terfenil-2-ilcarbamato de (3-
endo) ~B-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar &cido 4-bifenililborénico y (3-endo)-
[({[(2~-bromofenil)amino]carbonilloxi)metil] -8-azabiciclo-

[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo para gene-
rar el compuesto del titulo. LC/MS ESI R: 2,64 mins MH'
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Ejemplo 2B8: (2',3'-difluoro-2-bifenilil)carbamato de
(3-endo) -8-axabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido (2,3-difluorofenil)borédnico y (3-
endo)-[ ({[(2-bromofenil)amino]carbonil}oxi)metil] -8~
azabiciclo[3.2.1]octano-8-carboxilate de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,29
mins MH' 373.

Ejemplo 29: (4'-metil-2-bifenilil)ocarbamato da (3-
endo) -8-azabiciclo[3.2.1]oct-3-ilmetilo

Seglin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar A&cido (4-metilfenil)borénico y (3-
endo)-[({[{2-bromofenil)amino]carbenil}oxi)metil]-8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI R 2,38
mins MH' 351.

Ej lo 30: 3'-metil-2-bifenilil) carbamato de (3-
endo) -B-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en ?1 ejemplo 10, se

hicieron reaccionar A&acido (3-metilfenil)borénico y (3-
endo)-[{{[(2-bromofenil)amino]carbonil}oxi)metil] -8~
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,37
mins MH* 351.

Ejemplo 31: (3'-fluoro-2-bifenilil)carbamato de (3-

ando) -8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar dcido (3-fluorofenil)borénico y (3-
endo)-[({[ (2-bromofenil)amino]carbonil}oxi)metil] -8~
azabiciclo[3.2.1l]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,28
mins MH* 355,

Ejemplo 32: (2'-fluoro-4'-metil-2-bifenilil)-carbamato

de (3-endo)-8-azabiciclo[3.2.1]occt-3-ilmetile

\’b\\



10

15

20

25

30

35

-42-

Segin el procedimiento indicado en el ejemplo 10, se
hicleron reaccionar acido (2-fluoro-4-metilfenil)borénico y
(3-endo)-[({[ (2-bromofenil)amino]carbonil}oxi)metil]-8-
azabiciclo[3.2.1)octano-8-carbeoxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,38
mins MH* 369. '

Ejemplo 33: (3'-cianc-2-bifenilil)carbamato de (3-
endo) ~8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar A&cido (3-cianofenil)borénice y (3-
endo)-[({[(2-bromofenil)amino]carbonil}oxi)metil]-8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,21
mins MH* 362.

Ejemplo 34: [4'-(metiloxi)-2-bifenilil]carbamato ds

{3-endo) -8-azabiciclo[3.2.1]oct-3-ilmatilo

Segun el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar dcido [4-(metiloxi)fenil]borbénico y {3-
endo)-[ ({[ (2-bromofenil)amino]carbonil}oxi)metil] -8~
azabiciclo[3.2.1]octano~-8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,29
mins MH* 367.

Ejemplo 35: [3'-(metiloxi)-2-bifenilil]carbamato de
(3-endo) ~8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar 4cido [3-(metiloxi)fenil]borénico y (3-
endo)-{{{[{2-bromofenil)amino]carbonil}oxi)metil]-8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,29
mins MH' 367.

Ejemplo 36: (2'~cloro-2-bifenilil)carbamato de (3-

endo)-B-nlabioiclo[B.z.1]0nt—3-11m-tilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar A&cido (2-clorofenil)borénico y (3~
endo)-[{{[(2-bromofenil) amino]carbonil}loxi)metil] -8~
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azabiciclo[3.2.1]octano-8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,33
mins MH* 371,

Ejemplo 37: [2'-(metiloxi)-2-bifenilil]carbamato de
(3-endo) -8-axabiciclo[3.2.1]oct-3-ilmatilo

Seglin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar Acido [2-{metiloxi)fenil]borénico y (3-
endo)-[({[{2-bromofenil)amino]carbonil}oxi)metil)-8-
azabiciclo[3.2.1l]loctano-B8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,27
mins MH® 367.

Ejemplo 38: (4'-cloro-2-bifenilil)carbamato de (3-
endo) -8-azabiciclo[3.2.1]oct-3~-ilmatilo

Seqgin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar &cido (4~clorofenil)borébénico y (3-
endo)-[({[(2-bromofenil)amino]carbonil}oxi)metil]-B8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,39
mins MH* 371.

Ejemple 39: (3'-cloro-2-bifenilil)ocarbamato de (3-
endo) -8-azabicicleo[3.2.1]oct-3-ilmetilo

Seqin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido (3-clorofenil)borénico y (3-
endo)-[({[{2-bromofenil)amino]carbonil}oxi)metil]-8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,39
mins MH' 371.

Ejemplo 40: (3'-ocloro-4'-fluoro-2-bifenilil)-carbamato

de (3-endo)-8-azabiciclo[3.2.l]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar 4&cido (3-clorofenil)borénico y (3-
endo)-[({[(2-bromofenil)amino]carbonil}oxi)metil]-8-
azabiciclo{3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Re: 2,42
mins MH* 389.

\Ho
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Ejemplo 41: (3'-cloro-4'-fluoro-4-metil-2-bifenilil)-

-8-azabiloiclo[3.2.1]oct-3-ilmatilo

Segin el procedimiente indicado en el ejemplo 10, se
hicieron reaccionar dcido (3-cleoro-4-fluorofenil)borénico y
(3~endo)-{{{ [ (2-bromo-5-metilfenil)amino]carbonil}oxi)-
metil}-B-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Rr 2,78 mins MH' 403.

Ejemplo 42: (4-metil-2-bifenilil)carbamato de (3-

endo) -8-azxabiciclo3.2.1]oct-3-ilmetilo

Seglin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar Acido fenilborénico y (3-endo)-[({[(2-
bromo-5-metilfenil)amino]carbonil}oxi)metil}-8-azabiciclo-
[3.2.1]octano-8-carboxilato de 1,l1-dimetiletilo para gene-
rar el compuesto del titulo. LC/MS ESI Ry 2,6 mins MH'
351.

Ejemplo 43: [3'-cloro-4'-fluoro-5,6-bis(metiloxi)-2-

bifenilil]carbamato de (3-endo)-8-axabiciclo-[3.2.1]oat-3-

ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se
hicieron reaccionar &cido (3-cloro-4-fluorofenil)borénico y
(3-endo)-{[{{[2-brom0o-3,4-bis (metiloxi)fenil]amino}-
carbonil)oxi]metil}-8-azabiciclo[3.2.1]octano-8-carboxilato
de 1,1-dimetiletilo para generar el compuesto del titulo.
LC/MS ESI Ry 2,56 mins MH' 449.

Ejemplo 44: (4-cloro-2-bifenilil)carbamato de (3-

endo) —-8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido fenilborénico y (3-endo)-[({[(2~
bromo-5-clorofenil)amino]carbonil}oxi)metil}-8-azabiciclo-
[3.2.1]octano-B-carboxilato de 1,l-dimetiletilo para gene-
rar el compuesto del titulo. LC/MS ESI Ry 2,71 mins MH'
371.

Ejemplo 45: [3'-cloro-4'-fluoro-4- (metiloxi)-2-
bifenilil]carbamato de (3-endo)-8-azabicioclo[3.2.1]o0t-3-

vH
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ilmetilo

Segun el procedimiento indicado en el ejemplo 10, se
hicieron reaccionar &cido ({3-cloro-4-flucrofenil)borédnico y
(3-endo)-{[({ [2-bromo-5- (metiloxi) fenil]amino}carbonil) -
oxi]metil}-8-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,71 mins MH' 419.

Ejemplo 46: [4-(metiloxi)-2-bifenilil]carbamato de (3-
endo) ~8-amabiciclo[3.2.1)oct-3-ilmetilo

Segiin el procedimiento indicado en el ejemplco 10, se

hicieron reaccionar &cido fenilborénico y (3-endo)-{[({[2-
bromo-5- (metiloxi) fenil]amino}carbonil)oxi]lmetil}-8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Rr 2,54
mins MH* 367,

Ejemplo 47: (3'-cloro-5-metil~2-bifenilil)carbamato de
{3-ando) -8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicadeo en el ejemplo 10, se

hicieron reacclionar &cide (3-clorofenil)borénico y (3-
endo)-[({{[(2-bromo-4-metilfenil)amino] carboniloxi)metil]-8-
azabiciclo[3.2.1]octano~-B-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,72
mins MH' 385.

Ejemplo 48: (3'-cloro-4'-fluoro-5-metil-2-
bifenilil)carbamate de 3-endo) -8-azabicicle[3.2.1]oct-3-
ilmetilo

Seqin el procedimiento indicado en el ejemplo 10, se
hicieron reaccionar acido (3-cloro-4-fluorofenil)borédnico y
(3-endo)-[{{[({2-bromo-4-metilfenil)amino]carbonil}oxi)-
metil)-B-azabiciclo[3.2.1]octano-B-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,78 mins MH" 403.

Ejemplo 49: (5-metil-2-bifenilil)carbamato de (3-
endo) —-8-azabiciclo[3.2.1]oct-3-ilmetilo

Seglin el procedimiento indicado en el ejemplo 10, se

3%
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hicieron reaccionar Acido fenilborénico y ({(3-endo)-[({[(2-
bromo-4-metilfenil)amino)carbonil}oxi)metil]-8-azabiciclo-
[3.2.1)]octano-8-carboxilato de 1,l-dimetiletilo para gene-
rar el compuesto del titulo. LC/MS ESI Ry 2,59 mins MH'
351.

Ejemplo 50: (3'-cloro-3-metil-2-bifenilil)carbamato de

(3-aendo) -8-axzabiociclo[3.2.1l]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se
hicieron reaccionér dcido (3-clorofenil)borénico y (3-
endo)-[ ({[ (2-bromo-6-metilfenil)amino)carbonil)oxi)metil]-
8-azabiciclo[3.2.1l]loctano-8-carboxilato de 1,1-dimetiletilo
hicieron reaccionar para generar el compuesto del titulo.
LC/MS ESI R 2,6 mins MH' 385.

Ejemplo 51: (3'-cloro-4-fluoro-2-bifenilil)-carbamato

de (3-endo)-B-azabiaiclo[3.2.l1l]oct-3-ilmatilo

Seglin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido (3-clorofenil)borénico y (3-
endo)-[({[ (2-bromo-5-fluorofenil) amino]lcarbonil}oxi)metil] -
8-azabiciclo[3.2.1]octano-B8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Rr 2,74
mins MH* 389,

Ejemplo 52: (4-fluoro-2-bifenilil)carbamato de (3-

aendo) —8-azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se
hicieron reaccionar &4cido fenilbordnico y {(3-endo)-[({[({2-
bromo=5-fluorofenil)amino]lcarbonil}oxi)metil])-8-azabiciclo-
[3.2.1]octano-8-carboxilato de 1,1-dimetiletilo para gene-
rar el compuesto del titulo. LC/MS ESI Ry 2,6 mins MH'
355.

Ejemplo 53: (3'-cloro-4',6-difluoro-2-bifenilil) -

carbamato de (3-endo)-8-axabiciclo[3.2.1]ocot-3-ilmaetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acldo (3-cloro-4-fluorofenil)borénico y
(3-endo) - [ ({ [ (2-bromo-3-fluorofenil)amino]carbonil}oxi)-
metil]-8-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-

\2A
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dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Rr 2,72 mins MH' 407.

Ejemplo 54: (6-fluoro-2-bifenilil)carbamato de (3-
endo) -8-azabiciclo[3.2.1)oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar acido fenilborénico y {(3-endo)-[{{[(2-
bromo-3-fluorofenil)amino]carbonil}oxi)metil]-8-azabiciclo-
[3.2.1]octano-8~-carboxilato de 1,l-dimetiletiloc para gene-
rar el compuesto del titulo. LC/MS ESI Ry 2,53 mins MH'
355.

Ejemplo 55: (3'-cloro-4',5-difluoro-2-bifenilil) -
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetileo

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar Acido (3-cloro-4-fluorofenil)borénico y
(3-endo)-[({[ (2-bromo-4-fluorofenil)amino]carbonil}oxi)-
metil]-8-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Rr 2,71 mins MH' 407.

Ejemplo 56: [3'-cloro-4- (metiloxi)-2-bifenilil]-
carbamato trifluoroacetato de {3-endo) -8-azabiciclo~-
[3.2.1]0ct-3-ilmetilo

Seqin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar A&cido (3-clorofenil)borénico y (3~
endo)-{[({[2-bromo-~4-metiloxifenil]amino}carbonil)oxi]-
metil}-8-azabiciclo[3.2.1]octano-B-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Rr 2,67 mins MH' 401.

Ejemplo 57: [!;(acctilamino)-3'-cloro-2-bifenilill-
carbamato trifluoroacetato de (3-ando) -8~

azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicade en el ejemplo 10, se

hicleron reaccionar acido (3-clorofenil)borbénico y (3-
endo)-{[({[5-({acetilamino)-2-bromofenil]amino}carbonil)-

oxi]-metil}-8-azabiciclo[(3.2.1]octano-8-carboxilato de 1,1-
dimetiletilc para generar el compuesto del titulo. LC/MS
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ESI Ry 2,45 mins MH' 428.

Ejemplo 58: trifluoroacetato de (3'-cloro-6-fluoro-2-
bifenilil) carbamato de (3-endo)-8-azabiciclo[3.2.l1]oct-3-
ilmetile

Segin el procedimiento indicado en el ejemplo 10, se

hicieron reaccionar &cido (3-clorofenil)borbnico y (3-
endo}-[({[ (2-bromo~3-fluorofenil)amino]carbonil}oxi)metil] -
B-azabiciclo[3.2.1]}octano-8-carboxilato de 1,1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,66
mins MH* 389,

Ejemplo 59: (3'-aloro-5-fluoro-2-bifenilil)-carbamato
trifluorcacetato de (3-endo)-B-axzabiciclo-[3.2.l1]Joct-3-

ilmetilo
Segin el procedimiento indicade en el ejemplo 10, se

hicieron reaccionar &cido (3-clorofenil)borénico y (3~

endo)-[({[ (2-bromo-4-fluorofenil)amino]carbonil}oxi)metil]~
B-azabiciclo(3.2.1]octano-8-carboxilato de 1,1-dimetiletilo
para generar el compuesto del titule. LC/MS ESI Ry 2,50
mins MH' 389,

Ejemplo 60: trifluoroacetato de (3'-fluoro-4-metil-2-

bifenilil)carbamato da [3—-:::!92 -8-azabiciclo-[3.2.1]o0t-3-

ilmetilo

Una solucién de (3-endo)-[{{[(2-bromo-5-metilfenil)
amino]carbonil}oxi)metil]-8-azabiciclo[3.2.1]octano-8~-
carboxilato de 1,l-dimetiletilo (45 mg) y &cido (3-
fluorofenil)borénicoe (21 mg) en dimetilformamida (0,75 ml)
se tratd con trietilamina (42 ul), tetrakis (trifenilfosfi-
no)paladio {0) (58 mg) y agua (0,25 ml). La mezcla se colo-
cd en un tubo de reaccidn sellado y se calentd en un mi-
croondas (CEM Explorer, 150°C, 10 minutos, presién 17,22
bares, potencia 100 W). Después de enfriar a temperatura
ambiente, el disolvente se separé bajo vacio. El residuo se

disolvié en cloroformo (1 ml) y seguidamente se lavé se-

' cuencialmente con Acido clorhirico 2 N (0,5 ml) y agua (0,5

ml). La fase orgénica se separd y el disolvente se retiré

LY
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bajo vacio. El residuo se disolvié en acetonitrilo (1 ml) y
se tratd con &cido p-toluenosulfé4nico (20 mg). La mezcla
resultante se calenté a reflujo durante 3 horas. Después de
enfriar a temperatura ambiente, la solucidén se purificé in-
troduciéndola en un cartucho de SPE (SCX, 500 mg) lavando
seguidamente con metanol y eluyendo con amoniaco 2 M en me-
tanol. El disolvente se separdé bajo vacio y el residuo se
purificéd por MDAP para suministrar el compuesto del titulo
(4,9 mg). LC/MS ESI Ry 2,63 mins MH' 369.

Ejemplo 61: (4-cloro-3'-fluoro-2-bifenilil)-carbamato
trifluocroacetato de {3-endo) -8-azabigiclo-[3.2.1]oct-3~
ilmatilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido (3-fluorofenil)borénico y (3~
endo) - [ ({ [ (2-bromo-5-clorofenil)amino] carbonil}oxi)metil]~
B-azabiciclo[3.2.1]octano-8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,72
mins MH' 3B9.

Ejemplo 62: trifluorcacetato de (3'-fluoro-5-matil-2-
bifenilil)carbamato de (3-endo)-8-azabicicleo[3.2.1]oct-3-
ilmetilo

Sequn el procedimiento indicado en el ejemplo 60, se
hicieron reaccionar &cido (3-fluorofenil)borénico y ({(3-
endo)-[({[{2-bromo-4-metilfenil)amino]carbonil}oxi)metil]-
8-azabiciclo[3.2.1]octano-B8-carboxilato de 1, l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,62
mins MH' 3685. _

Ejemplo 63: trifluorocacetato de (3'-fluoro-3-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1]o00t-3-
ilmetilo

Segin el procedimiente indicado en el ejemplo 60, se

hicieron reaccionar A&acido (3-fluorofenil)borénico y (3-
endo)-{ ({ [ {2-bromo-6-metilfenil)amino]carbonil}oxi)metil]-

B-azabiciclo[3.2.1l]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,50

VAL
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mins MH' 369.
Ejemploc 64: (3',4-difluoro-2-bifenilil)carbamato tri-

fluorocacetato de (3-endo)-8-axzabiciclo[3.2.l1]oct-3-ilmetiloe

Seguin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar A&cido (3-fluorofenil)borénico y (3-
endo)-[({[ (2-bromo-5-fluorofenil)amino]lcarbonil}oxi)metil]-
8-azabiciclo[3.2.1]octano-8-~carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,63
mins MH* 373.

Ejemplo 65: (3',5-difluoro-2-bifenilil)carbamato tri-

fluoroacetato de (3-endo)-8-axzabiciclo[3.2.l1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar Acideo (3-fluorofenil)bordnico y (3-
endo)~{{{[{2-bromo-4-fluorofenil)amino]carbonil}oxi)metil]~
B-azabiciclo[3.2.1]octano-B-carboxilato de 1,1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Rr 2,55
mins MH* 373,

Ejemplo  66: trifluoroacetato da (4'-fluoro-3',4~

dimetil-2-bifenilil)carbamato de (3-endo) -8~

axabiciclo[3.2.1]oct-3-ilmstilo

Sequin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar Aacido (4-fluoro-3-metilfenil) borénico
y (3-endo)-[({[(2-bromo~-5-metilfenil) amino]carbonil}oxi)-
metil]-8-azabiciclo[3.2.1]octano-8-carboxlilato de 1,1~
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,73 mins MH' 383.

Ejemplo 6§7: trifluorocacetato de (4-cloro-4'-fluoro-3'-

matil-2-bifenilil) carbamato de {3-aendo) -8~

azabiciclo[3.2.1]oct-3-ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se
hicieron reaccionar écido (4-fluoro-3-metilfenil) borénico
y (3-endo)-[({[(2-bromo-5-clorofenil)aminc] carbonil}oxi)-~
metil]-8-azabiciclo[3.2.1]octano-8~-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,8 mins MH' 403.
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Ejemplo 68: trifluoroacetato des (4'=Ffluoro-3' ,5-

dimetil-2-bifenilil)carbamato de 3-ando) -8-
azabiciclo[3.2.1]oct-3-ilmetilo
Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &4cido (4-fluoro-3-metilfenil)borénico
Y (3-endo)-[{{[(2-bromo-4-metilfenil)amino)carbonil}oxi)-
metil]-B-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,72 mins MH' 383.

Ejemplo 69: trifluorcacatato de (4'-fluoro-3,3'-

dimetil-2-bifenilil)carbamato de (3-endo) -8-

azabiciclo[3.2.1]Joot-3-ilmetilo

Seqiin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido (4-fluoro-3-metilfenil)borénico
y {3-endo)~-[({{[(2-bromo-6-metilfenil)amino]carbonil}oxi)~
metil]-8-azabiciclo(3.2.1]-octano-B-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,59 mins MH® 383.

Ejemplo 70: trifluoroacetato de (4,4'-difluoro-3'-

metil-2-bifenilil) carbamato de {3-endo) -8—-azabiciclo-

[3.2.1]oct-3-ilmetilo
Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar A&cido (4-fluoro-3-metilfenil)borénico
y (3-endo)-[({[(2-bromo-5-fluorofenil)amino)carbonil}oxi)-
metil] -8-azabiciclo[3.2.1]-octano-8-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,72 mins MH' 387.

Ejemplo 71: trifluoroacetato de (4',5-difluoro-3'-

metil-2-bifenilil) carbamato de (3-endo) ~8—-azabiciclo-

[3.2.1]0ct-3-11lmetilo

Segin el procedimiento indicado en el ejemplo 60, se
hicieron reaccionar 4&cido {(4-fluoro-3-metilfenil)borénico
y (3-endo)-[{{[{2-bromo-4-fluorofenil)amino]carbonil}oxi)-
metil)-B-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-

dimetiletilo para generar el compuesto del titulo. LC/MS

VW
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ESI Rr 2,65 mins MH' 387.

Ejemplo 72: trifluorocacetato de (3',4-dicloxo-4'-
fluoro-2-bifenilil)carbamato de {3-endo) -8-azabiciclo-
[3.2.1]0ct-3-ilmetilo

Sequn el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido (3-cloro-4-fluorofenil) bordnico
y (3-endo)~[({[{2-bromo-5-clorofenil) amino]carbonil}oxi)-
metil]-8-azabiciclo[3.2.1]octano-8~-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Rr 2,81 mins MH' 423.

Ejemplo 73: trifluorcacetato de (3'-cloro-4'-fluoro-3-
metil-2-bifenilil) carbamato de {3-ando) -8-axabiciclo-
[3.2.1]oat-3-ilmetilo

Seglin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido (3-cloro-4-fluorofenil)borébnico
Y (3-endo)-[({{ ({2-bromo-6-metilfenil)amino]carbonil}oxi) -
metil]-8-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Rr 2,63 mins MH' 403.

Ejemplo 74: trifluoroacetato de (3'-cloro-4,4'-

difluoro-2-bifenilil)carbamato de {3-ando) -B-axzabiciolo-

[3.2.1]00t~3-ilmetilo
Segun el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido (3-cloro-4-fluorofenil) borénico
y (3-endo)-[{{[(2-bromo-5-fluorofenil)amino] carbonil}oxi)-
metil]-8-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-
dimetiletilo para generar el compuesto del titulo. LC/MS
ESI Ry 2,72 mins MH' 407.

Ejemplo 75: trifluorcacetato de (2'-fluoro-4-metil-2-
bifenilii carbamato de (3~ando)-8-azabiciclo-[3.2.l1]oct-3-
ilmetilo

Seqin el procedimiento indicado en el ejemplo 60, se
hicieron reaccionar 4cido (2-fluorofenil)borénico y (3-
endo)-[{{[(2-bromo-5-metilfenil)amino] carbonil}oxi)metil}-

8-azabiciclo[3.2.1]octano~8-carboxilato de 1,l1-dimetiletilo

N
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para generar el compuesto del titulo. LC/MS5 ESI Ry 2,59
mins MH' 369.

Ejemplo 76: trifluorocacetato de (4-cloxo-2'-fluoro-2-
bifenilil) carbamato de 3-ando) -8-axabiciclo[3.2.1]oct-3-
ilmetilo

Segiin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar acide (2-fluorecfenil)bordnico y (3-
endo)-[{{[ (2-bromo-5-¢lorofenil)amino]lcarbonil}oxi)metil]~
8-azabiciclo[3.2.1]octano-8-carboxilato de 1,1l-dimetiletilo
para generar el compuesto del titule. LC/MS ESI Ry 2,66
mins MH' 389.

Ej lo 77: trifluoroacetato de (2'-fluoro-5-metil-2-
bifenilil)carbamato de (3-endo)-8-azabicioclo[3.2.l1l]loct-3-
ilmetilo

Segun el procedimiento indicado en el ejemplo 60, se
hicieron reaccionar A4cido (2-fluorofenil)borénico y (3-
endo)-[({ ([ (2-bromo-4-metilfenil)amino]lcarbonil}oxi)metil]-
8-azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,57
mins MH' 369.

Ejemplo 78: trifluorocacetato de (2'-fluoro-3-metil-2-

bifenilil) carbamato {3-endo) ~B-azabiciclo[3.2.1]oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se
hicieron reaccionar &cido (2-fluorofenil)borénico y (3-
endo)-[({[(2-bromo-6-metilfenil)amino]carbonil}oxi)metil]~
8-azabiciclo[3.2.1]octano-8-carh6xilato de 1,1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,46
mins MH® 369.

Ejemplo 79: trifluoroacetato de (2',6 5-difluocro-2-
bifenilil) carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar Aacido (2-fluorofenil)borénico y (3-
endo) - [ ({[ (2-bromo-4-fluorofenil)amino]carbonil}oxi)metil]-
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8~azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,62
mins MH' 369.

Ejemplo B0: trifluoroacetato de (4'-fluoro-4-matil-2-
bifenilil)carbamato da (3-endo)-8-azabiciclo[3.2.1]oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar A&cido (4-fluorofenil)borénico y (3-
endo)-[({[(2-bromo-5-metilfenil)aminojcarbonil}oxi)}metil]~
8-azabiciclo([3.2.1)octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titule. LC/MS ESI Rr 2,62
mins MH' 369.

Ejemplo 8l: trifluoroacetato de (4-cloro-4'-fluoro-2-

bifenilil)carbamato de (3-endo)-8-axzabiociclo[3.2.1]oct-3-

ilmetilo
Seqin el procedimiento indicado en el ejemplo 60, (4-
fluorofenil)borénico y {(3-endo}~[({{[ (2-bromo-5-

clorofenil)amino]carbonil}oxi)-metil]-8-azabiciclo[3.2.1]~
ctano-B8-carboxilato de 1,l-dimetiletilo para generar el
compuesto del titulo. LC/MS ESI Ry 2,70 mins MH' 389.

Ejemplo B2: trifluoxoacetato de (4'-fluoro-5-matil-2-
bifenilil) carbamato da -8-agabiciclo[3.2.1]o0ct-3~
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido (4-fluorofenil)borénico y (3-
endo)-[({[{(2-bromo-4-metilfenil)amino]carbonil}oxi)metil]~

B-azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,62
mins MH" 369,

Ejemplo 83: trifluoroacetato de gl'-fluo:o-B-natil-z—
bifenilil)carbamato de (3-aendo)-8-azabiociclo[3.2.1]-ocot-3-
ilmetilo

Seqin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar A4cido (4-fluorofenil)borénico y (3-

endo)-[({[{(2-bromo-6-metilfenil)amino]lcarbonil}oxi)metil]~

WA



10

15

20

25

30

35

-55-

8-azabiciclo[3.2.1]octano-8-carboxilato de 1,1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,48
mins MH' 369.

Ejemplo 84: trifluoroacetato de (4,4'-difluoro-2-
bifenilil)carbamato de (3-endo)-B8-azabiciclo[3.2.1]oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar Acido (4-fluorofenil)borénico y (3-
endo)-[({[(2-bromo-5-fluorofenil) amino]carbonil}oxl)metil]-
8-azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Rr 2,62
mins MH' 373.

Ejemplo 85: trifluoroacetato de (3',4-dimetil-2-
bifenilil)carbamato de (3-endo)-8-axzabiciclo[3.2.1]oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, (3-

metilfenil)bordénico Y (3—-endo)-[({ [ (2-bromo-5-
metilfenil)amino]carbonil}oxi)metil]-8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,7
mins MH' 365.

Ejemplo 86: trifluorocacetato de (4-cloro-3'-metil-2-
bifenilil) carbamato de (3-endo)-8-azabiciclo[3.2.1]-oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar acido (3-metilfenil)bordnico y (3-
endo)-[ ({[ (2-bromo-5-clorofenil)amino]carbonil joxi)metil}-
8-azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,78
mins MH® 385,

Ejemplo 87: trifluorcacetato de (3', 5-dimetil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1l]cct-3-
ilmetilo

Seqgin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar acido (3-metilfenil)borénico y (3-
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endo)-[ ({[(2-bromo-4-metilfenil)amino)carbonil}oxi)metil] -
8-azabicicleo[3.2.1]octano-8-carboxilato de 1,1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Rr 2,68
mins MH' 365.

Ejemplo 808: trifluorcacetato de (3,3'-dimetil-2-
bifenilil)carbamato de 3-ando) -8-axzabiciclo[3.2.1]oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &acido (3-metilfenil)borénico y (3-
endo)-[{{[(2-bromo-6-metilfenil)amino)carbonil}oxi)metil]~
B-azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,55
mins MH* 365.

Ejemplo 89: trifluorocacetato de (4-fluoro-3'-metil-2-
bifenilil) carbamato de (3-endo)-8-azabiciclo[3.2.1]-occt-3-

ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se
hicieron reaccionar &cido (3-metilfenil)borénico y (3-
endo)-[{{[(2-bromo-5-fluorcfenil)amino]carbonil}oxi)metil] -
8-azabicicleo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,70
mins MH' 369.

Ejemplo 50: trifluorcacetato de (5-fluoro-3'-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1]-oct-3-
ilmetilo

Segin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido {(3-metilfenil)bordénico y (3-
endo)=[ ({[(2-bromo-4-fluorofenil)amino]carbonil}oxi)}metil]-
8-azabiciclo[3.2.1]octano-8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,62
mins MH' 369.

Ejemplo 91: (4,4'-dimetil-2-bifenilil)carbamato tri-

fluorcacetato de (3-eando)-B-azabicicloe[3.2.l1l]oct-3-ilmatilo
Seqin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &cido (4-metilfenil)borénico y (3-
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endo)-[({[(2-bromo-5-metilfenil)amino]carbonil}oxi)metil]-
8-azabiciclo[3.2.1]octano-8~carboxilato de 1,1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,71
mins MH* 365.

Ejemplo 92: (d-0loro-4'-matil-2-bifenilil) carbamato
tzrifluorocacetato da (3-endo) ~8-azabiaiclo[3.2.1]oct-3-
ilmetilo

Segun el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar #acido (4-metilfenil)}bordénico y (3-
endo)-[ ({[ (2-bromo-5-clorofenil)amino]carbonil}oxi)metil] -
B-azabiciclo[3.2.1]octano-B-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/M$S ESI Rr 2,79
mins MH' 385.

Ej lo 93: 4',5-dimatil-2-bifenilil) carbamato tri-
fluorcacetato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo

Seglin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar &4cido (4-metilfenil)borédénico y (3-
endo)-[{{[{(2-bromo-4-metilfenil)amino]carbonil}oxi)metil]~-
8-azabiciclo[3.2.1l]octanc-8~-carboxilato de 1,l-dimetlletilo
para generar el compuesto del titulo. LC/MS ESI R: 2,70
mins MH* 365.

Ejemplo 94: (3,4'-dimetil-2-bifenilil)carbamato tri-
fluoroacetato de (3-endo)-8-axabiciclo[3.2.1]oct-3-ilmetilo

Seglin el procedimiento indicado en el ejemplo 60, se

hicieron reaccionar 4cldeo (4-metilfenil)borédnico y (3-
endo)-[({[(2=-bromo-6-metilfenil)amino]carbonil}oxi)metil] -
f-azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Ry 2,55
mins MH* 365.

Ejemplo 95: trifluoroacetato de (4-fluoro-4'-metil-2-
bifenilil) -carbamato de (3~endo)-B8-axzabiciclo-[3.2.l1]oct-3-
ilmetilo

Seglin el procedimiente indicado en el ejemplo 60, se

hicieron reacclonar A&cido (4-metllfenil)borbdnico y (3=
endo)-[({[{2-bromo-5-fluorofenil)amino]carbonil}oxijmetil]}~-
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B-azabiciclo[3.2.1)octano-8-carboxilato de 1,l-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI R 2,70
mins MH" 369,

Ejemplo 96: trifluorocacetato de (5-fluoro-4'-metil-2-
bifenilil)carbamato de (3-ando)-~-8-asabiciclo-[3.2.1l]oct-3-

ilmetilo

Segin el procedimlento indicado en el ejemplo 60, se

hicieron reaccionar aclido (4-metilfenil)borénico y (3-
endo)-[ ({[(2-bromo-4-fluorofenil)amino]carbonil }oxi)metil]-
8-azabiciclo[3.2.1)octano-8-carboxilato de 1,l1-dimetiletilo
para generar el compuesto del titulo. LC/MS ESI Rr 2,64
mins MH* 369.

Ejemplo 97: trifluorocacetato de (3-endo)-[({[(3'-
cloro-4-fluocro-2-bifenilil)amino]carbonil joxi)metil]-8,8-
dimetil-B8-azoniabiciclo[3.2.1]octano

Una solucién de (3'-cloro~4-fluoro-2-bifenilil) -

carbamato de {3-endo)-8-azabiciclo[3.2.1l]Joct-3-ilmetilo (47
mg) en DMF (1 ml) se traté con carbonato de potasio (17 mg)
y yoduro.de metilo (30 pl). Después de 16 h el disolvente
se evapord y el residuo se purificé por MDAP para propor-
cionar el compuesto del titulo. LC/MS ESI Ry 2,55 mins MH'
417.

Ejemplo 98: trifluorocacetato de (3-endo)-[({[(3'-
cloro-5-hidroxi-2-bifenilil)amino]carbonil}oxi)metil] -8,8~
dimetil-8-azoniabicicle[3.2.1]octane

El compuesto del titulo se prepardé a partir de (3'-

cloro-5-hidroxi-2-bifenilil}carbamato de (3-endo) -8-
azabiciclo[3.2.1]oct-3-ilmetilo segin el procedimiento in-
dicado en el ejemplo 97. LC/MS ESI Ry 2,22 mins MH' 415.

Ej lo 99: trifluoroacetato dae 3-ando) - 3'-
oloxo-3-matil-2-bifenilil)amino]carbonil}oxi)metil] -8,8-
dimetil-8-azoniabiciaclo[3.2.1]octano

El compuesto del titulo se prepardé a partir de (3-

endo) -8-azabiciclo[3.2.1]oct-3-ilmetilo (3'-cloro-3-metil-

2-bifenilil)carbamato segiin el procedimiento indicado en el

)
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ejemplo 97. LC/MS ESI Ry 2,45 mins MH' 413.
Ejemplo 100: trifluorcacetato da (3-endo)-[({[(3'-

cloro-6-fluoro-2-bifenilil) (metil)amino]carbonil}oxi) -~
metil] -8,8-dimetil-8-axoniabiciclo[3.2.1)cctano
El compuesto del titulo se preparb a partir de (3'-

cloro-6-fluoro-2-bifenilil)carbamato de {3-endo) -8~
azabiciclo[3.2.1]oct-3-ilmetilo segin el procedimiento in-
dicado en el ejemplo 97. LC/MS ESI Ry 2,51 mins MH' 431.

Ej lo 10l1l: trifluoroacetato de 3-ando) - 3'-
cloro-5-fluoro—-2-bifenilil)amino]carbonil)oxi)metil]-8,8-
dimetil-8-azoniabiciclo[3.2.1]octano

El compuesto del titulo se preparé a partir de (3'-

cloro-5-fluoro-2-bifenilil)carbamato de (3-endo) -8-

azabiciclo[3.2.1]oct-3-ilmetilo segiin el procedimiento in-

dicado en el ejemplo 97. LC/MS ESI Ry 2,47 mins MH' 417.
Bjemplo 102: trifluoroacetato de (3-endo)-[({[(3'-

cloro-3-fluoro-2-bifenilil) (metil)amino]carbonil}-
oxi)metil]-8,8-dimetil-8-axoniabiciclo[3.2.1]octano

El compuesto del titulo se prepard a partir de (3'-

cloro-3-fluoro-2-bifenilil)carbamato de (3-endo) -8~
azabiciclo[3.2.1]oct-3-ilmetilo segin el prcocedimiento in-
dicado en el ejemplo 97. LC/MS ESI Ry 2,54 mins MH' 431.
Ejemplo 103: trifluoroacetato de (3-endo)-[({[(3'-
cloro-2-bifenilil)amino]caxbonil)oxi)metil]-8,8-dimetil-8-

azoniabiciclo[3.2.1]octano

El compuesto del titulo se preparé a partir de (3'-

cloro-2-bifenilil}carbamato de (3-endo)-biciclo[3.2.1l)loct-
3-ilmetilo segin el procedimiento indicado en el ejemplo
97. LC/MS ESI Ry 2,45 mins MH* 400.
Ej lo 104: 2-bifenililcarbamato da 3-ando) -8-
azabiciclo[3.2.1]oct-3-ilmetilo
Una mezcla de {3-endo) - (hidroximetil)-8-

azabiciclo-[3.2.1]octano-8~carboxilato de 1,l-dimetiletilo
(162 mg) y 2-isocianato-bifenilo {(130,7 mg) en DMF (2 ml)
seagitdé a temperatura ambiente durante 1 hora. La mezcla de
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reaccién se purificé directamente por HPLC preparatoria
Gilson para proporciocnar éster-terc-butilico de é&cido (3-
endo) -3-(bifenil-2-ilcarbamoiloximetil)-B8-aza—-
biciclo[3.2.1]octano-B-carboxilico (190 mg, 65%) que se di-
solvié en 12 ml de clorurc de metileno y 3 ml de TFA. la
mezcla anterior se calentd a 65°C durante 2 horas, se con-
centrd y se volvlié a disolver en acetato de etilo (30 ml).
La fase orgénica se lavdé con hidréxido de sodio 1 N (10
ml). La faseacuosa se extrajo con acetato de etilo {3 x 10
ml). Las fases orgAnicas combinadas se lavaron con salmvera
(10 ml) y se secaron sobre Na;SO4 para proporcionar el com-
puesto del titulo (98 mg, 75%). LC/MS ESI Ry 1,62min M' 337.

Intermedio 17: (2-bromofenil)carbamato de 8-metil-8-
azabiciclo[3.2.1]oct-3-ilo

Una solucién de &cido 2-bromobenzoico (1,00 g, 5,00
mmol) en THF (10 ml) se afladié a un tubo de reaccién Rad-

leys® Carousel equipado con barra de agitacién magnética.
Seguidamente se afladié difenilfosfino-azida (1,18 ml, 5,50
mmol) sequida de etilamina (1,40 ml, 10,0 mmol). La mezcla
de reaccién se agité a temperatura ambiente durante 10 mi-
nutos y seguidamente se afladié 8-metil-8-
azabiciclo[3.2.1]octan-3-0l1 (1,19 g, 7,50 mmol). Se conti-
nud la agitacién durante 16 h a 75°C y el Acido fosfénico
precipitado se separd$ por filtracién a vacio. E1l filtrado
se concentré sequidamente bajo presién reducida. El residuo
se disolvid en DCM (6 ml) y la solucién se transfirié a 10
ml de frita hidrdéfoba que contenia H0 (3 ml). La capa
acuosa se extrajo con DCM (1 x 4 ml) y las capas organicas
combinadas se diluyercn con 50 ml de DCM. Esta solucién se
introdujo en un cartucho de SPE de aminopropilo de fase
normal de 10 g cebado con 60 ml de DCM. Seguidamente el
cartucho se eluyé secuencialmente con DCM (1 x 60 ml), Etz0
{L x 60 ml), EtOAc (5 x 60 mml) y MeOH (1 x 60 ml). El com-

puesto del titulo se encontrd en las fracciones de EtOAc,

\$



10

15

20

-f]=-

que se concentraron bajo presién reducida para producir el
compuesto del titulo, 0,309 g (18%). LC/MS ESI Ry 1,44 min,
MH' 339.
Los siguientes intermedios en la Tabla 1 se prepararon
segln el procedimiento indicado para el intermedio 17.
Tabla 1

Intermedio R1 M8 [N+H] | Ry (min)
18 S-fluoro 358 1,54
19 6-metilo 354 1,32
20 4-metilo 354 1,44
21 4-fluoro 358 1,39
22 5-metilo 354 1,46
23 S5-cloro 374 1,51
24 4-cloro 374 1,43
25 é-fluoro 358 1,28
26 3-fluoro 358 1,45

Ejemplo 105: (3'-oloro-4-fluoro-2-bifenilil)-carbamate
de 8-metil-8-azabiciclo[3.2.1]oct-3-ilo

Se anadié PS-PPhi-Pd (0,020 g, 0,0026 mmol) a una so-
lucién de (2-bromo-5-fluorofenil)carbamato de B8-metil-B8-
azabiciclo[3.2.1]oct-3-ilc (0,063 g, 0,18 mmol) en DME (1
ml) en un vial de vidrio de 4 ml. Se afiadibé a la mezcla de

reaccidén una solucidn de adcido 3-clorofenil-borénico (0,055
g, 0,35 mmol) en EtOH (1 ml), seguido de una solucidén de
K2CO; (0,056 g, 0,41 mmol) en HO (0,5 ml). El vial de vi-
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drio se tapd y la reaccidn se agito en un agitador Innova
a 80°C durante 48 h. La resina se separd por filtracién por
gravedad, se lavé con DME (1 x 1 ml) y EtOH (1 x 1 ml) y el
filtrado se concentrd bajo presién reducida. El residuo se
digsolviéd en DCm (4 ml) y se transfirié a 6 ml de frita
hidréfoba. Se anfadié Ha0 (2 ml) a la soluciédn y se mezcld
para separar la base. Las capas se separaron y la capa
acuosa se lavd con DCM (1 x 4 ml). Las capas orgadnicas com-
binadas se concentraron bajo presién reducida y se purifi-
caron mediante HPLC preparatoria de Gilson® para producir
el compuesto del titulo (0,030 g, 43%). LC/MS ESI Rr 1,73
min, MH* 389.

Los siguientes ejemplos en la Tabla 2 se prepararon
segun el procedimiento indicado en el ejemplo 105.

Tabla 2

=2
R,Q:m

Ejemplo Rl R2 M8 [M+H] | Re (min)
106 4-fluoro fenil 355 1,61
107 4-fluoro 3-cloro-4- 407 1,69

fluoro-fenilo

Ejemplo 108: {3'-cloro-4'-fluoro-2-bifenilil) -

carbamato de 0-metil-8-azabicioclo[3.2.1l]oat-3-ilo

Se afiadid PS—-PPhy-Pd (0,020 g, 0,0026 mmol) a una so-
lucién de (2-bromo-5-clorofenil)carbamatc de 8-metil-8-
azabiciclo[3.2.1]oct~-3-ilo (0,035 g, 0,095 mmol) en DME (1

ml) en un tubo de reactor microondas. Se afiadié a la mezcla

de reaccién una solucién de A&cido 3-clorofenil-borbénico
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(0,030 g, 0,19 mmol) en EtOH (1 ml), sequido de una solu-
cién de K;CO5 (0,030 g, 0,22 mmol) en HO0 (0,5 ml). El vial
de la reaccién se tapd y se calentd a 165°C durante 10 mi-
nutos. La resina se separdé por filtracién por gravedad, se
lavé con DME (1 x 1 ml) y EtOH {1 x 1 ml) y el filtrado se
concentré bajo presiédn reducida. El residuo se disolvidé en
DCm (4 ml) y se transfirié a 6 ml de frita hidréfoba. Se
afiadié a la soluciébn HO0 (2,0 ml) y se mezcld para separar
la base. Las capas se separaron y la capa acuosa se lavd
con DCm (1 x 4 ml). Las capas organicas combinadas se con-
centraron bajo presién reducida y se purificaron mediante
HPLC preparatoria Gilson® para producir el compuesto del
titulo (0,021 g, 54%). %). LC/MS ESI Ry 1,76 min, MH' 405.

Los sigulentes ejemplos en la Tabla 3 se prepararon
segin el procedimiento indicado en el Ejemplo 108.

Tabla 3

. H\fC:1?N\.
Ch?,o
NH
X
R2

Ejemplo Rl R2 M8 [M+H] Re
(min)
109 4-cloro 3-cloro-4- 423 1,89
fluoro-fenilo
110 4-cloro Fenilo 371 1,49

Ejemplo 111: Preparacién de (3'-cloro-2-bifenilil)-

carbamato de 8-metil-8-azabiciclo[3.2.1]o0t-3-ilo

Se aftadi®é Pd (PPhiy)4 (0,089 g, 0,077 mmol) a una solu-
cién de (2-bromofenil)carbamato de 8-metil-B-azabiciclo-
[3.2.1]oct-3~1il0 (0,130 g, 0,383 mmol) en DME (1 ml) en un
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vial de vidrio de 4 ml con una barra de agitacidén magnéti-
ca. Se afiadié a la mezcla de reaccidn una solucidén de acido
3-clorofenilborédnico (0,090 g, 0,58 mmol) en EtOH (1 ml),
seguido de una solucién de K;CO; (0,200 g, 1,44 mmol) en Hz0
(0,5 ml). El vial de vidrio se tapé y se calentd a 80°C du-
rante 16 h. La mezcla de reacciédn se concentrd bajo presién
reducida, se recogié en DCM (4 ml) y se transfiridé a 6 ml
de una frita hidréfoba. Se afladié HzO0 (2 ml) a la soluciébn
y se mezcld para separar la base. Las capas se separaron y
la capa acuosa se lavé con DCM (1 x 4 ml). Las capas orgé-
nicas combinadas se concentraron bajo presién reducida y se
purificaron mediante HPLC preparatoria Gilson® para produ-
cir el compuesto del titulo (0,042 g, 30%). LC/MS ESI Rg
1,74 min, MH' 371.

Los siguientes ejemplos en la Tabla 4 se prepararon
segin el procedimiento indicado en el Ejemplo 111.

Tabla 4

L

Ejemplo Rl R2 M8 Re

[M+H] {(min)

112 3-fluoro fenilo 355 1,29

113 3-fluoro 3-clorofenilo 389 1,34

114 3-fluoro | 3-cloro-4-fluoro~ 407 1,41
fenilo

115 6-fluoro fenilo 355 1,14

116 6-fluoro | 3-cloro-4-fluoro- 407 1,30
fenilo
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Ejemplo 117: bromuro de 3-{[(2-bifenililamino)-
carbonil]oxi}-8,08-dimetil-B8-azoniabicicle[3.2.1]octano
Primera Etapa
Se aifladié Pd (PPh;)y (0,089 g, 0,077 mmol) a una
solucién de {(2-bromofenil)carbamato de 8-metil-8-
azabiciclo-[3.2.1l]oct-3-ilo (0,060 g, 0,177 mmol) en DME
(1 ml) en un vial de vidrio de 4 ml con una barra de agita-

cién magnética. Se anadié a la mezcla de reacciédn una solu-
cién de Acido fenilborénico (0,043 g, 0,354 mmol) en EtOH
{1 ml), seguido de una solucidén de KzCO, (0,056 g, 0,407
mmol) en H;O (0,5 ml). El vial de vidrio se tapdé y se ca-
lenté a 80°C durante 16 h. La mezcla de reacciédn se concen-
tré bajo presiédn reducida, se recogié en DCM (4 ml) y se
transfirié a 6 ml de una frita hidrdéfoba., Se afladié a la
solucién H;0 (2 ml}) y se mezcld para separar la base. Las
capas se separaron y la capa acuosa se lavdé con DCM (1 x 4
ml}. Las capas orgénicas combinadas se concentraron bajo
presién reducida y se purificaron mediante HPLC preparato-
ria Gilson para proporcionar 2-bifenililcarbamato de B-
metil-8-azabiciclo[3.2.1)oct-3-i1l0{0,050 g, B83%). LC/MS ESI
Rr 1,54 min, MH* 337,

Segunda Etapa

Se afladidé una solucién 2 M de MeBr en terc-butil-
metil-éter (0,700 ml, 1,49 mmol) a una solucién de 2-
bifenililcarbamato de 8-metil-8-azabicicle[3.2.1]oct-3-ilo
(0,050 g, 0,15 mmol) en una mezcla (1:1) de DCM/CH3CN (2
ml}) en un vial de vidrio con una barra de agitacién magné-
tica bajo argdn. La reaccidn se agitd a temperatura ambien-
te durante 16 h. El disolvente se evapordé y el producto se
secd bajo alto vacio para producir el compuesto del titulo
(0,050 g, 94%). LC/MS ESI Ry 1,72 min, MH' 351.

Los siguientes ejemplos en la Tabla 5 se prepararon
segin el procedimiento indicado en el Ejemplo 117 haciendo
reaccionar el Acido borénico apropiado e intermedio de bro-

mo—-fenilo.
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Tabla 6

Ejemplo Rl R2 M8 Re
4+] | (min)
118 6~fluoro 3-clorofenilo 403 1,72
119 3-fluoro fenilo 369 1,38
120 3-fluoro 3-clorofenilo 403 1,53
121 3-fluoro | 3-cloro-4-fenilo 420 1,79
122 5-fluoro 3-clorofenilo 403 1,80
123 6-fluoro fenilo 369 1,33
124 6-fluoro | 3-cloro-4-fenilo 421 1,53
125 5-cloro 3-clorofenil 4208 1,97
126 6-metilo fenilo 365 1,37
127 6-metilo 3-clorofenilo 399 1,81
128 4-cloro fenilo 3gs5a 1,53
129 4-cloro 3-cloro-4-fenilo | 43ga 1,47
130 4-metilo 3-clorofenilo 399 1,89
131 5-metilo fenilo 365 1,47
132 5-metilo 3-cloro-4-fluoro 417 1,87
133 5-metilo 3-clorofenilo 399 1,86
134 H 3-cloro-4- 403 1,86
fluoro-fenilo
a [M+1-CHg3]
B lo 135: bromuro de 3- 3',5~dicloro-2-

bifenilil)amino]carbonil)oxi)-8,8~dimetil-8-
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azoniabiciclo[3.2.1]octano

Siguiendo el procedimiento indicade en el Ejemplo 117,
se hizo reaccionar secuencialmente {2-bromo-4-
clorofenil)carbamato de 8-metil-B-azabiciclo([3.2.1]oct-3-
ilo con A&cido 3-clorofenil-bornénico y MeBr para proporcio-
nar el compuesto del titulo (6,7 mg). RMN (CD30D, 400 MHz;

5): 1,92 ppm (d, 2H), 2,30-2,39 ppm (m, 4H), 2,80 ppm (d,
2H), 3,13 ppm (s, 3H), 3,18 ppm (s, 3H), 3,85-3,88 ppm (m,
2H), 7,35-7,49 ppm (comp, 8H).

Ejemplo 136: bromuro de 3-({[(3'-cloro-2-bifenilil)-

amino]carbonil)oxi)-8,8-dimetil-8~-azoniabicioclo-[3.2.1]-

octano

Siguiendo el procedimiento indicado en la 2* eta-
pa del Ejemplo 117, se hizo reaccionar (3'-cloro-2-
bifenilil)carbamato de B-metil-8-azabiciclo{3.2.1l]oct-3-ilo
con MeBr para proporcionar el compuesto del titulo (43,7
mg) . RMN (DMSO, 400 MHz; &8): 1,69 ppm (d, 2H), 2,08-2,25
ppm (m, 4H), 2,45 ppm (d, 2H), 3,01 ppm (s, 3H), 3,08 ppm
(s, 3H), 3,8l ppm (m, 2H), 4,75 ppm (t, 1H), 7,35-7,49 ppm
(comp, 8H), 9,06 ppm (s, 1lH).

Ejemplo 137: bromuro de 3-({[(3'-cloro-4',65-difluoro-
2-bifenilil)amino]carbonil}joxi)-8,08-dimetil-8-

azoniabiciclo[3.2.1)octano

Preparacién de {2-bromo-4-fluorofenil) carbamato de (3-
endo) -8-metil-B8~azabiciclo[3.2.1l]oct-3-ilo

Se afladié una solucién de acido 2-bromo-4-
fluorobenzoico (1,09 g, 5,00 mmol) en THF (10 ml} a un tubo
de reaccién carousel equipado con barra de agitacidén magné-
tica. Seguidamente se afiadié difenilfosfino-azida (1,18 ml,
5,50 mmol), seguida de etilamina (1,40 ml, 10,0 mmol). La
mezcla dereaccién se agitd a temperatura ambiente durante 8
minutos y seguidamente se afadié 8-metil-8-azabiciclo-
[3.2.1]octan-3-0l1 (1,19 g, 7,50 mmol). Se continud la agi-
tacién durante 16 h a 75°C y el acido fosfénico precipitado
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se separd por filtracién a vaclo. El filtrado se concentrd
seguidamente bajo presidén reducida. El residuo se disolvié
en DCM (6 ml) y la solucidén se transfirié a 10 ml de una
frita hidrdéfoba que contenia Hz0 (3 ml). La capa acuosa se
extrajo con DCM (1 x 4 ml) y las capas orgdnicas combinadas
se diluyeron con 50 ml de DCM. Esta solucidédn se introdujo
en un cartucho de 10 g de SPE de aminopropilo cebado con 60
ml de DCM. El1l cartucho se eluyé seguidamente de forma se-
cuencial con DCM (1 x 60 ml), Et,0 (1 x 60 ml), EtOAc (5 x
60 ml) y MeOH (1 x 60 ml). El1 compuesto del titulo se en-
contré en las fracciones de EtOAc, que se concentraron bajo
presién reducida para proporcionar (2-bromo-4-fluorofenil)-
carbamato de (3-endo)-8-metil-8-azabiciclo[3.2.l1l]oct-3-ilo
(0,343 g}. LC/MS ESI Rr 1,39 min, MH' 358,

Preparacién de bromuro de 3-({[(3'-cloro-4"',5-

difluoro-2-bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-

azoniabiciclo[3.2.1]octano

Se afladié PS-PPhs-Pd (0,020 g, 0,0026 mmol) a una so-
lucién de (2-bromo-4-fluorofenil)carbamato de (3-endo)-B8-
metil-8-azabiciclo[3.2.1)oct-3-ilo (0,068 g, 0,19 mmol) en
DME (1 ml) en un vial de vidrio de 4 ml. Se afadidé a la
mezcla de reaccién una solucién de 4&cido 3-cloro-4-
fluorofenil-borénico (0,066 g, 0,38 mmol) en EtOH (1 ml)
seguido de una solucién de K;CO; (0,056 g, 0,41 mmol) en H;0

(0,5 ml) el vial de vidrio se tapdé y la reacciénse agitd en
un agitador a 80°C durante 48 h. La resina se separd me-
diante filtracién por gravedad, se lavé con DME (1 x 1 ml)
y EtOH (1 x 1 ml) y el filtrado se concentré bajo presién
reducida. El residuo se disolvié en DCM (4 ml) y se trans-
firié a 6 ml de frita hidrdéfoba. Se afladié Hz0 (2 ml) a la
gsolucibén y se mezcld para separar la base. Las capas se se-
pararon y la capa acuosa se lavé con DCM (1 x 4 ml). Las
capas orgAnicas combinadas se concentraron bajo presién re-

ducida y se purificaron mediante HPLC preparatoria Gilson®
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para producir un aceilte que se trat6 con una solucién 2 M
de MeBr en terc-butil-metil-éter (0,700 ml, 1,49 mmol} en
una mezcla (1:1) de DCM/CH;CN (2 ml}) en un vial de vidrio
con una barra de agitacién magnética bajo argén. La mezcla
resultante se agité a temperatura ambiente durante 16 h. El
disolvente se evapord y el producto se secd bajo alto vacio
para producir el compuesto del titulo (0,437 mg). RMN
(DMSO, 400 MHz; 8): 1,69 ppm (d, 2H), 2,10-2,40 ppm (m,
4H), 2,45 ppm (d, 2H), 3,02 ppm (s, 3H), 3,08 ppm (s, 3H),
3,81 ppm {m, 2H), 4,75 ppm (t, 1H), 7,27-7,52 ppm {(comp,
6H), 9,06 ppm (s, 1H).

Ejemplo 138: bromuro de 3-({[(3'-~cloro-5-fluoro-2-

bifenilil)amino]oarbonil}oxi)-8,08-dimetil~-8-azoniabiciclo-
[3.2.1)0cctanc

Siguiendo el procedimiento indicado en el Ejemplo 117,

se hizo reaccionar secuencialmente (2-bromo-4-
fluorofenil)carbamato de 8-metil-8-azabiciclo[3.2.1]oct-3-
ilo con é&cido 3-clorofenil-borénico para proporcionar el
compuesto del titulo (31,2 mg). RMN (DMSO, 400 MHz; b):
1,75 ppm {(d, 2H), 2,08-2,45 ppm (m, 4H), 2,46 ppm (d, 2R},
3,01 ppm (s, 3H), 3,09 ppm (s, 3H), 3,81 ppm (m, 2H), 4,79
ppm (t, 1lH), 7,19 ppm (t, 1H), 7,19-7,49 ppm (comp, 6H),
9,16 ppm (s, 1H).

Ejemplo 139: bromuro de 3-({[{(5-fluoro-2-bifenilil)-

amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]-

octano

Siguiendo el procedimiento indicadoc en la 2* Etapa del
Ejemplo 117, se hizo reacclonar (5-fluoro-2-bifenilil)-
carbamato de 8-metil-8-azabiciclo[3.2.l1]oct-3-ilo con MeBr
para proporcionar el compuesto del titulo (43,7 mg). RMN
(DMSO, 400 MHz; &8): 1,68 ppm (d, 2H), 2,10-2,45 ppm (m,
4H), 2,46 ppm (d, 2H), 3,00 ppm (s, 3H), 3,07 ppm (s, 3H),
3,78 ppm (m, 2H), 4,70 ppm (t, 1H), 7,23 ppm (t, 1H), 7,39-
7,43 ppm (comp, B8H), 8,95 ppm (s, 1H).

YR
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Ejemplo 140: bromuro de (3-endo)-[({[(3'-cloro-2-
bifenilil) amino]carbonil}oxi)metil] -8, 8-dimetil-8-
azoniabiocioclo[3.2.1]octano

Una solucién del a&cido 3'-clorobifenilcarboxilico dis-
ponible en el comercio (500 mg, 2,15 mmol) en THF (20 ﬁl)
se tratdé con difenilfosforil-azida (508 pl), trietilamina

(620 pl} Y (3-endo) - (hidroximetil)-8-azabiciclo-
[3.2.1]octano~8-carboxilato de 1,l-dimetiletilo (622 mg).
La mezcla de reaccién secalentd a reflujo durante 12 horas,
se enfrié a temperatura ambiente, se diluyd con acetato de
etilo y se lavd secuencialmente con HCl acuoso 0,5 N, NaH-
CO3; saturado y agua. lLa capa orgdnica se secd sobre MgSOQO,
se filtré y se evapord para proporcionar un aceite en bruto
que se purificé por cromatografia rédpida. Una elucién con
una mezcla de acetato de etilo/hexano proporcioné 3-(endo)-
[({[(3'"-cloro-2-bifenilil)amino]carbonil}oxi)metil]-8-
azabiciclo[3.2.1]octano-8-carboxilato de 1,l-dimetiletilo
en forma de un aceite (904 mg). LC/MS ESI Ry 2, 97 mins.
Preparacidén de hidrocloruro de {3'-cloro-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1]loct-3-

ilmetilo

Una mezcla de 3-(endo)-[({{[(3'-cloro-2-bifenilil)-~-
amino]carbonil}oxi)metil]-8-azabiciclo[3.2.1]octano-8-
carboxilato de 1,l-dimetiletilo {904 mq) de 1,1-
dimetiletilo (904 mg) y HC1 1 M en éter (10 ml) en metanol
(5 ml) se dejé agitar a temperatura ambiente durante 12
horas. Los disolventes se evaporaron bajo vaclio. El residuo
resultante se volvié a disolver en agua (50 ml) seguidamen-
te se lavd con éter (2 x 100 ml), se basificé a pH 13 con
NaOH acuoso 2,5 N (10 ml) y seguidamente se extrajo con
acetato de etilo (3 x 100 ml). Los extractos organicos com-
binados se secaron socbre MgSO, y se evaporaron baje vacio
para proporcionar hidrocloruro de (3'=-cloro-2-

bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1l]oct-3-

\&?
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ilmetilo en forma de un sélido blanco (550 mg). LC/MS ESI
Rr 1,83 mins MH" 371.
Preparacién de (3'-cloro—-2-bifenilil)carbamato de [(3-

endo)-8-metil-8-azabiciclo[3.2.1l]oct-3-il]metilo
Se afiadié una solucién de NaBH, (20,4 mg) a una mezcla

de hidrocloruro de (3'-cloro-2-bifenilil)carbamato de (3-
endo) -B-azabiciclo[3.2.1]oct-3-ilmetilo (10 mg, 0,27 mmol)
y formaldehido (102,6 pl, 37% en agua, 10,8 mmol) en meta-
nol (5 mml). La solucién resultante se dejdé agitar a tempe-
ratura ambiente durante 48 horas. Se afiadieron a la mezcla
de reaccién mis formaldehido (100 pl) y NaBH, (20 mg). Des-
pués de 12 horas de agitacién a temperatura ambiente, los
disolventes se evaporaron bajo vacio para proporcionar un
residuo que se dividid en partes entre DCM (6 ml) y agua (6
mml). La capa orgadnica se separé y se introdujo en un car-
tucho de 2 g de SPE de NH; y se eluyé secuencialmente con
DCm (3 x 5 ml), acetato de etile (2 x 5 ml) y metanol (2 x
5 ml). La dGltima fraccién de DCM y las dos fracciones de
acetato de etilo se combinaron y se evaporaron para propor-
cionar (3'-cloro-2-bifenilil) carbamato de {3-endo) -
biciclo[3.2.1]oct-3-ilmetilo en forma de un sdélido blanco
(70 mg). LC/MS ESI Ry 1,92 mins M* 385,

Preparacié4n de bromuro de (3-endo)-[({[({(3'-cloro-2-

bifenilil)amino]carbonil}oxi)metil]-8,8~dimetil-8-

azoniabiciclo{3.2.l}octano

Una soluciétn de (3'-cloro-2-bifenilil)carbamato de
[ (3-endo) -8-metil-B8-azabiciclo[3.2.1]oct-3-il]metilo (48
mg) en DMF (2 ml) y acetonitrilo (2 ml) se tratdé con bromu-
ro de metile (50 pl de una solucién 2 M en t-butil-etil-
éter). Después de agitar a temperatura ambiente durante 12
h los disolventes se evaporaron bajo vacio para proporcio-
nar el compuesto del titulo (57 mg)}). LC/MS ESI Ry 1,81
mins M' 399,

Los compuestos de la presente invencién exhiben valo-

res de ICsp de 1,5 pM o0 menos.
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Abreviaturas

BOC terc-butiloxicarbonilo

DCM diclorometanc

DME dimetoxietano

DMF dimetilformamida

DMSO dimetilsulféxido

ESI ionizacién por electropulverizacién
HPLC cromatografia liquida a presién elevada

LC/MS cromatografia liquida/espectrometria de masas

MDAP preparativa automatizada dirigida a masa
Rt tiempo de retencidn

SPE extraccién en fase sbdlida

TEA trietilamina

TFA dcido trifluoroacético

THF tetéahidrofurano

EJEMPLOS BIOLOGICOS
Los efectos inhibidores de los compuestos en el mAChR

M; de la presente invencidén son determinados mediante los
siguientes ensayos funcionales in vitro e in vivo:

Andlisis de la inhibicién de la activacién de recepto-
res por movilizaoién de calcio:

La estimulacién de mAChRs expresada en células de CHO
fue analizada verificando la movilizacidén de calcio activa-
da por receptores como se describié previamente (H. M.Sarau
et al, 1999, Mol. Farmacol. 56, 657-663). Células de CHO
qgue expresaban establemente mAChRs M3 fueron dispuestas en
placas en placas de 86 pocillos de paredes blancas/fondo
transparente. Después de 18 a 24 horas, los medios fueron
aspirados y repuestos con 100 pl de medios de carga (EMEM
con sales de Earl, 0,1% de BSA de calidad RIA (Sigma, St.
Louis MO) y colorante indicador fluorescente de éster Fla-
or-3-acetoximetilico 4 uyM (Fluo-3 AM, Molecular Probes, Eu-
gene, OR) y se incubd durante 1 h a 37°C. Los medios que
contenian colorante fueron seguidamente aspirados y repues-

tos con medios de nueva aportacién (sin Fldor-3 AM) y las
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células fueronincubadas durante 10 minutos a 37°C. Las cé-
lulas fueron seguidamente lavadas 3 veces e incubadas du-
rante 10 minutos a 37°C en 100 pl de tampédn del ensayo
(0,1% de gelatina (Sigma), NaCl 120 mM, KCl 4,6 mM, KHaPO,
1l mM, NaHCO, 25 mM, CaCl; 1,0 mM, MgCl; 1,1 mM, glucosa 11
mM, HEPES 20 mM (pH 7,4)). Se afiadieron 50 pl de compuesteo
(1 x 10 - 1 x 10 M final en el ensayo) y las placas
fueron incubadas durante 10 minutos a 37°C. Las placas fue-
ron seguidamente colocadas en un lector de placas de inten-
sidad de luz fluorescente (FLIPR, Molecular Probes) en el
que las células con contenido de colorante fueron expuestas
a luz de excitacién (488 nm) a partir de un laser de argédn
de 6 watios. Las células fueron activadas afladiendo 50 nl
de acetilcolina (0,1-10 nM final) preparadas en un tampén
que contenia 0,1% de BSA, a un caudal de 50 pl/s. La movi-
lizacién de calcio, verificada como un cambio en la concen-
tracién de calcio citosélico se midié comc el cambio en la
intensidad de emisién a 566 nm. El cambio en la intensidad
de emisién estd directamente relacionado con los niveles de
calcio citosé6lico. La fluocrescencia emitida deade la tota-
lidad de los 96 pocillos se midié simulténeamente usando
una cémara CCD enfriada. Los puntos de los datos son reco-
gidos cada segundo. Estos datos fueron seguidamente repre-
sentados graficamente y analizados wusando un software
GraphPad PRISM.

Broncooonstriccién inducida por metacolina - potencia
y duracidn de la accién

La respuesta de las vias respiratorias a la metacolina
se determindé en ratones Balb C despiertos y sin restriccio-
nes (n = 6 en cada grupo). Se usd una letismografia baromé-
trica para medir la pausa aumentada (Penh), una medicién
sin unidades que se habia mostrado que se correlacionaba
con los cambios en la resistencia de las vias respiratorias
que se producia durante la estimulacién bronquial con meta-

colina (2). Los ratones fueron previamente tratados con 50
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pl de compuesto (0,003-10 pg/ratén) en 50 pl de wvehiculo
(DMSO al 10%) por via intranasal (i.n.) y seguidamente fue-
ron colocados en la camara de pletismografia durante un pe-
riodo de tiempo dado a continuacién de la administracién
del f4rmaco {15 minutos-96 h). Para la determinacién de la
potencia, se realizd una respuesta de la dosis a un farmaco
dado, y todas las mediciones fueron tomadas 15 minutos a
continuacién de la administracién i.n. del farmaco. Durante
el periodo de la determinacién de la accidén, se tomaron me-
diciones en cualquier valor del tiempo desde 15 minutos a
96 horas a continuacién de la administracién i.n. del far-
maco.

Una vez en la cémara, se dejdé que los ratones se equi-
libraran durante 10 minutos antes de tomar la medicién de
linea de base de Penh durante 5 minutos. Los ratones fueron
seguidamente estimulados con un aerosol de metacolina (10
mg/ml) durante 2 minutos. La Penh fue registrada continua-
mente durante 7 minutos partiendo de la inhalacién del ae-
rosol de metacolina, y continuando durante 5 minutos poste-
riormente. Los datos de cada raté4n fueron analizados y re-
presentados grificamente usande un software GraphPad PRISM.
Este experimento permite la determinacién del periodo de
actividad del compuesto administrado.

Los presentes compuestos son Gtiles para tratar una
diversidad de indicaciones que incluyen, pero sin limita-
cién, trastornos del tracto respiratorio como enfermedad de
obstruccidn pulmonar crénica, bronquitis crénica, asma,
obstruccién respiratoria crénica, fibrosis pulmonar, enfi-
sema pulmonar y rinitis alérgica.

FORMULACION-ADMINISTRACION

Consecuentemente, la presente invencidén proporciona
adicionalmente una formulacién farmacéutica que comprende
un compuesto de férmula (I), o una sal, solvato o derivado
fisiolédgicamente funcional (Por ejemplo, sales y ésteres) y

farmacéuticamente aceptable del mismo, y un vehiculo o ex-
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cipiente farmacéuticamente aceptable y, opcionalmente, uno
o mAs de otros ingredientes terapéuticos. La presente in-
vencién puede ser usada para tratar un mamifero, incluideo
un ser humano, que necesita el tratamiento.

En lo que sigue en la presente memoria descriptiva, la
expresidén "ingrediente activo™ significa un compuesto de
férmula (I), o una sal, solvato o derivado fisioldgicamente
funcicnal y farmacéuticamente aceptable del mismo.

Los compuestos de férmula (I) se administrarin por me-
dio de inhalacién a través de la boca o nariz.

Las composiciones de polvos secos para un suministro
tépico al pulmén por inhalacidén pueden ser presentadas, por
ejemplo, en cApsulas y cartuchos de, por ejemplo, gelatina
o ampollas de, por ejemplo, una hoja de aluminic estratifi-
cada, para ser usadas en un inhalador o insuflador. Las
formulaciones de mezclas en polvo contienen generalmente
una mezcla de polvos para inhalacién del compuesto de la
invencién y una base para polvos adecuada (sustanciade ve-
hiculo/diluyente/excipiente} como mono-, di- o poli-
sacéridos (por ejemplo, lactosa o almidén), sales orgénicas
© inorgdnicas (por ejemplo, cloruro de calcio, fosfato de
calcio o cloruro de sodio), polialcoholes (Por ejemplo, ma-
nitol) o sus mezclas, alternativamente con uno o mis mate-
riales adicionales, y estos aditivos est&n incluidos en la
formulacién de la mezcla para mejorar la estabilidad quimi-
ca y/o fisica o el rendimiento de la formulacién, como se
expone con posterioridad, o sus mezclas. Es preferido el
uso de lactosa. Cada cépsula o cartucho puede contener ge-
neralmente entre 20 pg-10 mg del compuesto de férmula (I)
opcionalmente en combinacidén con otro ingrediente terapéu-
ticamente activo. Alternativamente, el compuesto de la in-
vencién puede ser presentado sin excipientes, o puede estar
formado como particulas que comprenden el compuesto, opcio-

nalmente otros materiales terapéuticamente activos y mate-

Yob



10

15

20

25

30

35

-76-

riales excipientes, como por medio de co-precipitacién o
revestimiento.

Adecuadamente, el dispositivo de suministro del medi-
camento es de un tipo seleccionado entre el grupo que con-
siste en un inhalador de polvos secos en depdsito (RDPI) o
un inhalador de polvos secos de dosis miltiples (MDPI) y un
inhalador de dosis medidas (MDI). '

Por inhalador de polvos secos en depésito (RDPI) se
quiere indicar un inhalador que tiene un envase en forma de
depbésito adecuado para comprender una multiplicidad (dosis
no medida) de medicamento en forma de polvo seco y que in-
cluye medios para medir la dosis de medicamento desde el
depbésito hasta una posicién de suministro. Los medios de
medicidén pueden comprender, por ejemplo, una taza medidora
c una placa perforada, que es desplazable desde una primera
posicién en la que la taza puede ser rellenada con medica-
mento desde el depésito hasta una sequnda posicién en la
que la dosis medida de medicamento se hace disponible para
el paciente para la inhalacién.

Por inhalador de polvos secos de dosis miltiples
(MDPI) se gquiere indicar un inhalador adecuado para sumi-
nistrar el medicamento en forma de polvo seco, en el que el
medicamento estd comprendido en un envase de dosis miltiple
que contiene (0 que porta de algin otro modo) una multipli-
cidad de dosis definidas (o partes de la misma) de medica-
mento. En un aspecto preferido, el portador tiene una forma
de envase de ampolla, peroc podria comprender también, por
ejemplo, una forma de envase basado en cépsula o un porta-
dor en el que el medicamento ha sido aplicado por medio de
cualquier procedimiento adecuade que incluye impresién,
pintura y oclusién a vacio.

La formulacién puede ser previamente medida (por ejem-
plo comoc se describe por Diskus, véase el documento GB
2242134 6 Diskhaler, véanse los documentos GB 2178965,
2129691 y 2169265) o ser medida en uso (por ejemplo, como
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se describe por Turbuhaler, véase el documento EP 69713).
Un ejemplo de un dispositivo de dosis unitario es descrito
por Rotahaler (véase el documento GB 2064336). El disposi-
tivo de inhalacién de Diskus comprende una tira alargada
formada a partlir de una ldmina de base que tiene una plura-
lidad de recesiones espaciadas a lo largo de su longitud y
una lamina saliente sellada a la misma de forma hermética
perc desprendible para definir una pluralidad de recipien-
tes, y cada recipiente tiene en el mismo una formulacién
inhalable que contiene un compuesto de férmula (I) prefe-
rentemente combinado con lactosa. Preferentemente, la tira
es suficientemente flexible para ser enrollada en forma de
un rollo, la lamina saliente y la lémina de base tendrén
preferentemente partes extremas conductoras que no estéan
selladas unas a otras y al menos una de las partes extremas
conductoras estd construida para ser unida a un medio de
enrollamiento. También, de forma preferente el sello hermé-
tico entre las laminas de base y saliente se extiende sobre
toda su anchura. La lémina saliente puede ser preferente-
mente desprendida de la lamina de base en una direccién
longitudinal desde un primer extremo hasta dicha lamina de
base.

En un aspecto, el envase de dosis miltiples es un en-
vase de ampollas que comprende miltiples ampollas para con-
tener el medicamento en forma de polvo seco. Las gmpollas
estan dispuestas normalmente de una forma regular para una
mayor facilidad de liberacién del medicamento de las mis-
mas.

En un aspecto, el envase de ampollas de dosis malti-
ples comprende una pluralidad de ampollas dispuestas en una
forma generalmente circular sobre un envase de ampollas en
forma de disco. En otro aspecto, el envase de ampollas de
dosis miltiples es de forma alargada, por ejemplo, compren-

diendo una tira o una cinta.

\0



10

15

20

25

30

35

-78-

Preferentemente, el envase de ampollas de dosis milti-
ples estd definido entre dos miembros afianzados de forma
desprendible uno a otro, Las patentes de EE.UU. n°
5.860.419, 5.873.360 y 5.590.645 describen envases de medi-
camentos de este tlpo general. En este aspecto, el disposi-
tivo estd provisto habitualmente con un artefacto de aber-
tura que comprende medios de desprendimiento para despren-
der los miembros fuera del acceso de cada dosis de medica-
mento. Adecuadamente, el dispositivo estd adaptado para ser
usado cuandc los miembros desprendibles son laminas alarga-
das que deflinen una pluralidad de recipientes del medica-
mento espaciados a lo largo de su longitud, y el dispositi-
vo estd provisto con medios de indexacidén para indexar cada
recipiente por turno. Mas preferentemente, el dispositivo
estd adaptado para ser usado cuando una de las lé&minas es
una lémina de base que tiene una pluralidad de bolsillos en
la misma, y la otra de las léminas es una lamina saliente,
y cada bolsillo y la parte adyacente de la lamina saliente
definen respectivamente uno de los recipientes, y el dispo-
sitivo comprende medios de conduccién para tirar de la lé&-
mina saliente y la limina de base fuera del artefacto de
abertura.

Por inhalador de dosis medidas (MDI) se quiere indicar
un dispositivo de suministro de medicamentos adecuado para
suministrar medicamento en forma de aerosol, en el que el
medicamento estd comprendido en un recipiente de aerosol
adecuado para contener una formulacién de medicamento en
aeroscl basada en un propelente. El recipiente de aerosol
estd provigsto normalmente con una valvula medidora, por
ejemplo una valvula de corredera, para la liberacién de la
formulacién de medicamento en forma de aerosol al paciente.
El recipiente de aerosocl esta diseflado generalmente para
suministrar una dosis predeterminada de medicamento tras la
actuacién por medio de la valvula, que puede ser abierta

apretando la vAlvula mientras el recipiente es mantenido de
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forma estacionaria o apretando el recipiente mientras la
valvula es mantenida en estado estacionario.

Las composiciones de pulverizacién para un suministro
tépico al pulmdén por inhalaciédn pueden ser formuladas, por
ejemplo, en forma de soluciones 0 suapensiones acuosas o en
forma de aerosoles suministrados desde envases presuriza-
dos, como un inhalador de dosis medidas, con el uso de un
propelente licuado adecuado. Las composiciones de aerosocles
adecuadas para una inhalacién pueden ser una solucién o una
suspensidn y contienen generalmente el compuesto de férmula
(I) opcionalmente en combinacidén con otro ingrediente tera-
péuticamente activo y un propelente adecuado como un fluo-
rocarburo o un clorofluorocarburo gque contiene hidrégeno
sus mezclas, particularmente hidrofluorocalcanos, por oejem-
plo, diclorodifluorometano, triclorofluorometano, dicloro-
tetrafluorcetano, especialmente 1,1,1,2-tetrafluorcetano,
1,1,1,2,3,3,3-heptafluoro~-n-propanc © una mezcla de los
mismos. Puede ser usado también diéxido de carbono u otro
gas adecuado como propelente. La composiciédn de aerosol
puede estar exenta de excipientes o puede contener opcio-
nalmente excipientes adicionales para la formulacién, bien
conocidos en la técnica como tensiocactivos, por ejemplo,
4cido oleico o lecitina y codisolventes, por ejemplo, eta-
nol. Las formulaciones presurizadas estaridn generalmente
retenidas en un bote (por ejemplo, un bote de aluminiio)
cerrado con una valvula (por ejemplo, una valvula medidora)
y ajustado en un actuador provisto con una pieza de boca.

Los medicamentos para una administracién por inhala-
cién tienen deseablemente un tamafio de particulas controla-
do. El1 tamafio de particulas aerodindmico éptimo para una
inhalacién en el sistema bronquial para un suministro loca-
lizado al pulmén es habitualmente 1-10 pm, preferentemente
2-5 pm. El1 tamaflo de particulas aerodinimico 6ptimo para
una inhalacién en la zona alveolar para conseguir un sumi-

nistro sistémico al pulmén es aproximadamente 0,5-3 pm,
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preferentemente 1-3 pm. Las particulas que tienen un tamarfio
aerodindmico por encima de 20 pm son generalmente demasiado
grandes cuando son inhaladas para alcanzar las vias respi-
ratorias pequefias. El tamafic de particulas aerodinémico me-
dio de una formulacién debe ser medido, por ejemplo, me-
diante impacto en cascada. El tamaflo de particulas geomé-
trico medo puede ser medido, por ejemplo, mediante difrac-
cién laser o por medios &pticos.

Para conseguir un tamafio de particulas deseado, las
particulas del ingrediente activo producidas deben ser re-
ducidas en tamafio por medios convencionales, por ejemplo,
por cristalizacién controlada, micronizacién o nanotritura-
cién. La fraccidn deseada puede ser separada por clasifica-
cién con aire. Alternativamente, pueden ser producidas di-
rectamente particulas del tamaflo deseado, por ejemplo, me-
diante gsecado por aspersién, controlando los parametros del
secado por aspersién para generar particulas del intervalo
de tamafio deseado. Preferentemente, las particulas seran
cristalinas, aunque puede ser empleado también un material
amorfo cuando sea deseable. Cuando se emplea un excipiente
como lactosa, generalmente el tamafio de particulas del ex-
cipiente serd mucho mayor que el del medicamento inhalado
en la presente invencién, de forma que el vehiculo "grueso"
es no rebpirable. Cuando el excipiente es lactosa, estara
presente normalmente en forma de lactosa triturada, en que
no mas de 85% de las particulas de lactosa tendrd un MMD de
60-90 pym y no menos de 15% tendrd un MMD de menos de 15 um.
Los materiales aditivos en la mezcla de polvo seco aparte
del vehiculo pueden ser respirables, es decir, aerodindmi-
camente menores de 10 micrémetros, o no respirables, es de-
cir, aerodindmicamente mayores de 10 micrémetros.

Los materiales aditivos adecuados que pueden ser em-
pleados incluyen aminodcidos como leucina; tensioactivos
naturales o sintéticos, solubles en agua o insoclubles en

agua, como lecitina (por ejemplo, lecitina de soja) y 4ci-
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dos grasos en estado sélido (Por ejemplo, &cidos laurico,
palmitico y estelrico y sus derivados (como sales y éste-
res); fosfatidilcolinas y ésteres de aztcares. Los maéeria—
lesaditivos pueden incluir tamblén colorantes, agentes para
enmascarar el sabor (por ejemplo, sacarina), agentes anti-
estAticos, lubricantes (véase, por ejemplo, la solicitud de
patente PCT publicada n® WO 87/905213, cuyas exposiciones
se incorporan como referencia a la presente memoria des-
criptiva), estabilizadores quimicos, tamponantes, conser-
vantes, mejoradores de la absorcidén y otros materiales co-
nocidos por un experto ordinaric en la técnica.

Los materiales de revestimiento de liberacidén scosteni-
da (por ejemplo, &cido estedrico o polimeros, por ejemplo,
polivinilpirrolidona o poli(dcido lactico)) pueden ser em-
pleados también en el material activo o las particulas que
contienen el material activo (véanse, por ejemplo, las pa-
tentes n® US 3.634.582, GB 1.230.087, GB 1.381.872, cuyas
exposiciones se incorporan como referencia a la presente
memoria descriptiva).

Las pulverizaciones intranasales pueden ser formuladas
con vehicules acuosos © no acucsos con la adicién de agen-
tes como agentes espesantes, sales tamponantes o &Acidos o
dlcalis para ajustar el pH, agentes para ajustar la isoto-
nicidad o antioxidantes.

Las soluciones para una inhalacién por neburlizacién
pueden ser formuladas con un vehiculo acuoso con la adicién
de agentes como un dcido o dlcali, sales tamponantes, agen-
tes para ajustar la isotonicidad o antimicrobianos. Pueden
ser esterilizadas por filtracién o calentamiento en un au-
toclave, o presentadas como un producto no esterilizado.

Las formulaciones de dosificacién unitaria preferidas
son las que contienen una dosis efectiva, como se cita con
anterioridad en la presente memoria descriptiva, o una

fraccién apropiada de la misma, del ingrediente activo.
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En toda la memoria descriptiva y las reivindicaciones
gue siguen, salvo que el contexto requiera otra cosa, la
palabra "comprenden" y las variaciones como "comprende" y
"que comprende”, se entenderd que implican la inclusién de
un niimeroc entero establecido o etapa o grupo de nimeros en-
teros, pero no hasta la exclusién de cualquier otro numero
entero o etapa o grupo de nimeros enteros o etapas.

Todas las publicaciones, incluidas sin limitacién las
patentes y solicitudes de patentes, citadas en esta memoria
descriptiva, son incorporadas a la misma como referencia
como si cada publicacién individual estuviera especifica e
individualmente indicada para ser incorporada como referen-
cia a la presente memoria descriptiva como si se hubiera
expuesto en su totalidad.

La descripcién anterior describe en detalle la inven-
cidén incluidas sus realizaciones preferidas. Las modifica-
ciones y mejoras de las realizaciones especificamente des-
critas en la presente memoria descriptiva estén dentro del
alcance de las siguientes reivindicaciones. Sin una elabo-
racién adicional, se cree que un experto en la técnica pue-
de, utilizando la descripcién precedente, utilizar la pre-
sente invencién hasta su medida mAs completa. Por lo tanto,
los ejemplos de la presente memoria descriptiva estian con-
cebidos como una mera ilustracidén y no como una limitacién
del alcance de la presente invencién en modo alguno. Las
realizaciones de la invencién en las que se reivindica una

propiedad o privilegio exclusivo se definen como sigue.
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REIVINDICACIONES
1. Un compuesto de férmula (I) como se indica a conti-

nuacién

en la cual:

nes061;

Ha ea un &tomo de hidrbgeno en la posicién hexo,

Rl y R2 se seleccionan independientemente entre el
grupo que consiste en un enlace, hidrégeno y metilo;

R3 se selecciona entre el grupo que consiste en hidré-
geno y alquilo Ci-4;

R4 y R5 se seleccionan independientemente entre el
grupo que consiste en hidrégeno, halégeno, alquilo C;-¢, al-
quenilo Ci;.4, alquilo C;4 sustituido con halo, {(CR9R9)qORa,
alquilo Ci4 sustituido con hidroxi y (CRS9R9)gNC{(O)Ra;

R6, R7 y R8 se seleccionan independientemente entre el
grupo que consiste en hidrégeno, haldédgeno, ciano, alquilo
Ci-4, alquenilo Cz.4, alcoxi C;.4, alquilo C;.4 sustituido con
halo, (CR9R9)gORa, alquilo C;-4 sustituido con hidroxi y
(CR9R9)gNC(O)Ra; o dos de cualquiera de los restos R6, R7 o
R8 conjuntamente pueden formar un anillo saturado o insatu-
rado de 5 a 6 miembros; y en que los grupos alquilo, arilo,
arilalquilo, heteroarilo, hetercalquilo, heterociclico o
heterociclilalquilo pueden estar opcionalmente sustituidos;

Ra se selecciona entre el grupo que consiste en hidré-

geno, alquilo C,4 y alquilo C,-4 sustituido con halo;

Yo
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R9 es hidrédgeno ¢ alquilo Ci-4;

qg es 0, o un namero entero que tiene un valor de 1 a
4;

X- es un anién fisioldgicamente aceptable como cloru-
ro, bromuro, yoduro, hidréxido, sulfato, nitrato, fosfato,
acetato, trifluorcacetato, fumarato, c¢itrato, tartrato,
oxalato, succinato, mandelato, metanosulfonato y p-
toluenosulfonato.

2. Un compuesto seqglin la reivindicacién 1, selecciona-
do entre los ejemples 1 a 140.

3. Un compuesto segin la reivindicacién 1, selecciona-
do entre el grupo que consiste en:

trifluorocacetato de (3-endo)-3-[({[(3'-cloro-2-
bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3.2.1])octano;

trifluorcacetato de (3'-cloro-5-fluoro-2-bifenilil)-
carbamato de (3-endo)-B8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorocacetato de (3~endo)-3-[({([(3'-cloro-5-fluoro-
2-bifenilil)amino]carbonil}oxi)metil]-8,B8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluorcacetate de (3'-cloro-5-fluoro-2-bifenilil)-~
carbamato de (3-endo)-8-azabiciclo[3.2.1]loct-3-ilmetilo;

trifluorocacetato de 2-bifenililcarbamato de (3-endo)-
8-azabiciclo[3.2.1l]oct-3-ilmetilo;

(3'-cloro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct-3-ilmetilo;

{3'=cloro-5-hidroxi-2-bifenilil)carbamato de (3-endo)-
8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de {(3'-cloro-4-metil-2-bifenilil)-
carbamato de (3-endoc)-8-azabiciclo[3.2.1]Joct-3-ilmetilo;

trifluoroacetato de (3'-cloro-6-fluoro-2-bifenilil)~
carbamato de (3-endo)-B-azabiciclo[3.2.1]oct-3-ilmetilo;

{3'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct=3-ilmetilo;

trifluoroacetato de (3-endo)-3-[({{(3'-cloro-5-
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hidroxi-2-bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-
8-azoniabiciclo[3.2.1]octano;

trifluoroacetato de (3-endo)-3-[({[(3'-cloro-4-fluoro-
2-bifenilil)amino]carbonil}oxi)metil] -8, 8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluoroacetato de (3'-cloro-5-metil-2-
bifenilil)carbamato de (3~endo)-8-azabiciclo{3.2.1l]oct-3-
ilmetilo;

trifluoroacetato de (3'-cloro-4-fluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1)oct-3-ilmetilo;

(4'-fluoro-3'-metil-2-bifenilil)carbamato de (3-endo)-
8-azabiciclo[3.2.1)oct-3-ilmetilo;

trifluoroacetato de (2',5-difluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1l}oct-3-ilmetilo;

trifluoroacetato de (3'-cloro-4,4'-difluoro-2-
bifenilil)carbamato de {3~endo)-B8-azabiciclo[3.2.1]oct-3~
ilmetilo;

trifluoroacetato de (3'-cloro-4'-fluoro-4-metil-2-
bifenilil)carbamato de (3~endo)-8-azabiciclo[3.2.1)joct-3-
ilmetilo;

(3'-cloro-4',5-difluoro-2-bifenilil)carbamato de (3~
endo) -8-azabiciclo(3.2.1]oct-3-ilmetilo;

(3'-cloro—-4'-fluoro-2-bifenilil)carbamato de (3-endo)-
B8-azabiciclo[3.2.1)oct-3-ilmetilo;

(2'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo([3.2.1]loct-3-ilmetilo;

trifluorocacetato de (3',5-difluoro-2-bifenilil)-
carbamato de ({3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (4',5-difluoro-3'-metil-2-
bifenilil)carbamato de (3~-endo)-B-azabiciclo[3.2.1]oct-3~
ilmetilo;

(4'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo{3.2.1]oct-3-ilmetilo;

trifluorocacetato de (5-fluoro-3'-metil-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]loct-3-ilmetilo;
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trifluoroacetato de (3-endo)-3-[({[(3'-cloro-3-metil-
2-bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluoroacetato de (3'-fluoro-4-metil-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1l]oct-3-ilmetilo;

trifluoroacetato de (3'-cloro-4'-fluoro-3-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-
ilmetilo;

(4-metil-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1)oct-3-ilmetilo;

trifluoroacetato de (3-endo)-3-[({[(3'-cloro-6-fluoro-
2-bifenilil) (metil)amino]carbonil}oxi)metil}-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

trifluoroacetato de (3'-cloro-4'-fluoro-5-metil-2-
bifenilil)carbamato de (3-~endo)-8-azabiciclo[3.2.1]oct-3-
ilmetilo;

(4-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo(3.2.1]oct-3-ilmetilo;

(3'-metil-2-bifenilil)carbamato de (3-endo)-8-
azabicicle[3.2.1]loct-3-ilmetilo;

(3'-cloro~4',6-difluoro-2-bifenilil)carbamato de (3-
endo) -8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (4'-fluoro-4-metil-2-bifenilil)-~
carbamato de (3-endo)-8-azabiciclo(3.2.l1l]oct-3-ilmetilo;

trifluoroacetato de (2'-fluoro-4-metil-2-bifenilil)~
carbamato de (3-endo)-B8-azabiciclo[3.2.1]oct-3-ilmetilo;

(6-fluocro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct-3-ilmetilo;

trifluorocacetato de (3',4-dicloro-4'-fluoro-2-
bifenilil)carbamato de ({3-endo)-B-azabiciclo[3.2.1l]oct-3-
ilmetilo;

bromuro de (3-endo)-3-({[(3'-cloro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil~B8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-3,4'-difluoro-2-

bifenilil)amino)jcarbonil}loxi)-8,8~-dimetil-8-
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azonlabiciclo[3.2.1]octano;

bromuro de {3-endo)-3-{{[(3'-cloro-5-fluoro-2-
bifenilil)amino]carbonil}oxi)-~8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4'-fluoro-2-
bifenilil)aminc]carbonil}oxi)-8,8-dimetil-8-
azoniabiciclo([3.2.1]octano;

bromuro de (3-endo)-3-{({[{3'-cloro-4',65-difluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-B-azoniabiciclo-
[3.2.1)octano;

bromuro de (3-endo)-3-({[(3',5-dicloro-4'-fluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-B8-azoniabiciclo-
[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4',6-difluoro-2-
bifenilil)amino]carbonil}oxi)=-8,8-dimetil-B~azoniabiciclo-
(3.2.1]octano;

bromuro de (3-endo)-3-({((3'-cloro-3-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

{3'-cloro-4"',5-difluoro-2-bifenilil)carbamato de (3-
endo)-B-metil-8-azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)-3-({[(3'-cloro-5-metil-2-
bifenilil)amino]carbonil}oxi)=-8,8-dimetil-8-azoniabiciclo-
(3.2.1)octano;

bromuro de (3-endo)-3-({[(3',5-dicloro-2-bifenilil)-
amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]-
octano;

(3'-cloro-3,4'-difluoro-2-bifenilil)carbamato de (3~
endo)-8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

(3'-cloro-2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo[3.2.1]oct~3-ilo;

bromuroc de (3-endo)-3-({[(3'-cloro-6-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8~-dimetil-8-azoniabiciclo-
[3.2.1]octano;

(3'-cloro-4"',6-difluoro~2-bifenilil)carbamato de (3-
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bromuro de (3-endo)-3-({[(3-fluoro-2-bifenilil)amino]-
carbonil)}oxi)-8,8~-dimetil-8-azoniabiciclo[3.2.1]octano;

(3',5-dicloro-4'~fluoro-2-bifenilil)carbamato de (3-
endo) -8-metil-8-azabiciclo[3.2.1]oct-3-1l0;

bromuro de (3-endo)}-3-({[(3'-cloro-4-metil-2-
bifenilil)aminolcarbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-{[(2-bifenililamino}carbonil]-
oxi}-8,8-dimetil-8-azoniabiciclo[3.2.1)octano;

bromuro de (3-endo)=-3-{{[(3'-cloro-4'-fluoro-4-metil-
2-bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3.2.1)octano;

bromurc de (3-endo}-3-({[(5-fluoro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4-fluoro-2-
bifenilil)amino)carbonil}oxi)-8,8~-dimetil-8-
azoniabiciclo[3.2.1]octano;

(3-fluoro~2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)-3-({[(3',4-dicloro-2-bifenilil)-
amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]-
octano;

bromuro de (3-endo)-3-({[(5-cloro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1}octano;

bromuro de (3-endo)-8,B8-dimetil-3-({[(4-metil-2-
bifenilil)aminc]carbonil}oxi)-8-azoniabiciclo[3.2.1]ectano;

(5-fluoro-2-bifenilil)carbamato de (3~-endo)-8-metil-8-
azabiciclo[3.2.1]oct-3-ilo;

(3'-cloro-6-fluoro-2-bifenilil)carbamato de (3-endo)-
8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-ende)-3-{{[(3'-cloro-3-metil-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano; y
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bromuro de (3-endo)-3-({[(6-fluoro—-2-bifenilil)amino]-

carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3.2.1]octano.
Un compuesto segin la reivindicacién 3, selecciona-

do entre el grupo que consiste en:

trifluoroacetato de (3-endo)-3-[{{[(3'-cloro-2-
bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3,2,1]octano;

trifluoroacetato de (3-endo)-8-azabiciclo[3,2,1]oct-3-
ilmetilo {3'-cloro-5-fluoro-2-bifenilil)carbamato;

trifluorcacetato de (3-endo)-3-[({[(3'-cloro-5-fluoro-
2-bifenilil)amino]carbonil}oxi)metil]-8,8~dimetil-8-
azoniabiciclo[3,2,1]octano;

trifluoroacetato de (3-endeo)-8-azabiciclo[3,2,1]oct-3-
ilmetilo {3'-cloro-3-metil-2-bifenilil)carbamato;

trifluoroacetato de (3-endo)-B=-azabiciclo([3,2,1]oct-3-
ilmetilo 2-bifenililcarbamato;

(3'-cloro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3,2,1]oct-3-ilmetilo;

(3'=cloro-5-hidroxi-2-bifenilil)carbamato de (3-endo) -
8-azabiciclo([3,2,1l]oct=-3-ilmetilo;

trifluorocacetato de (3'-cloro-4-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3,2,1]oct-3-
ilmetilo;

trifluorcacetato de (3'-cloro-6-fluoro-2-
bifenilil)carbamato de (3-endc)-8-azabiciclo[3,2,1]oct-3-
ilmetilo;

(3'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo(3,2,1]oct=-3-ilmetilo;

trifluorocacetato de (3-endo)-3-[({[(3'-cloro-5-
hidroxi-2-bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-
8-azoniabiciclo([3,2,1]loctano;

trifluoroacetato de{3-endo)-3-[({[(3'-cloro-4-fluoro-
2-bifenilil)amino]carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3,2,1]octano;

trifluoroacetato de (3-endo)-8-azabiciclo[3,2,1]oct-3-
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ilmetilo {(3'-cloro-5-metil-2-bifenilil)carbamato;

trifluorcacetato de (3-endo)-8-azabicicle(3,2,1]oct-3-
ilmetilo {3'-cloro-4-fluoro-2-bifenilll)carbamato;

(4'-fluoro-3'-metil-2-bifenilil)carbamato de (3-endo)-
8-azabiciclo[3,2,1]oct-3-ilmetilo;

trifluorcacetato de {2',65-difluoro-2-bifenilil)-
carbamato de (3-endo) -B-azabiciclo([3,2,1]loct-3-ilmetilo;

trifluorocacetato de (3'-cloro-4,4'-difluoro-2-
bifenilil)carbamato de (3-endo}-8-azabiciclo[3,2,1]oct-3-
ilmetilo:;

trifluorocacetato de {(3'-cloro-4'-fluoro-4-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3,2,1]oct-3-
ilmetilo;

(3'-cloro-4',5-diflucro-2-bifenilil)carbamato de (3-
endo)-8-azabiciclo[3,2,1)oct-3-ilmetilo;

(3'-cloro-4'-fluoro-2-bifenilil) carbamato de (3-endo)-
B-azabiciclo([3,2,1]oct-3-ilmetilo;

(2'-fluoro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3,2,1]oct-3-ilmetilo;

trifluorocacetato de (3',5-difluoro-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3,2,1]oct-3-
ilmetilo;

trifluorocacetato de (4',5-difluorc-3'-metil-2-
bifenilil)carbamato de (3-endo)-8-azabiciclo[3,2,1]oct-3-
ilmetilo;

(4'-fluoro-2-bifenilil)carbamato de (3-endo)-B-
azabiciclo[3,2,1]oct-3-ilmetilo;

(5-fluoro-3'-metil-2-bifenilil)carbamato trifluoroace-
tato de (3-endo)-8-azabiciclo[3,2,1l]oct-3-ilmetilo;

bromuro de (3-endo)-3-({[(3'-cloro-2-bpifenilil)-
aminolcarbonil}oxi)-8,B-dimetil-8-azoniabiciclo-
[3,2,1]octano;

bromuro de (3-endo)=-3-{{[{3'-cloro-3,4'-difluoro-2-
bifenilil)amino]carbonil}oxi)-8,8~dimetil-8-azoniabiciclo-
[3,2,1]octano;
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bromuro de (3-endo)-3-({[{(3'-cloro-5-fluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1] octano;

bromuro de (3-endo)}-3-({[(3'-cloro-4'-fluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4',5-diflucoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1]octano;

bromuro de (3-endo}-3-({[(3',5-dicloro-4'-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1)0octano;

bromuro de (3-endo)-3-({[(3'-cloro-4',6 6-difluoro-2-
bifenilil)amino}carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-3-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1]loctano;

(3'-cloro—4',5-dif1uoro—2-bifenilil)carbamafo de (3-
endo) -9-metil-8-azabiciclo[3,2,1)oct-3-ilo;

bromuro de (3-endo)-3-({[(3'-cloro-5-metil-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1]octano;

bromuroc de (3-endo)-3-({[(3',5-dicloro-2-
bifenilil)amino]}carbonil}oxi)-8,8-dimetil-B-azoniabiciclo-
[3,2,1)octano;

{3'-cloro-3,4'-diflucro-2-bifenilil)carbamato de (3-
endo)-8-metil-8-azabiciclo(3,2,1]oct-3-ilo;

(3'-cloro-2-bifenilil)carbamato de (3-endo)-8-metil-8
azabiciclo[3,2,1]oct-3-ilo;

bromuro de (3-endo)-3-({[(3'-cloro-6-fluoro-2-
bifenilil)amino]carbonill}loxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1]octano;

(3'-cloro-4', 6-difluoro-2-bifenilil)carbamato de (3-

endo}-B-metil-8-azabiciclo[3,2,1l]loct-3-1il0;
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bromuro de (3-endo)-3-{({[(3-fluoro-2-bifenilil)-
amino]carbonil}oxi)-8,8-dimetil-B-azoniabiciclo[3,2,1]-
octano;
(3',5-dicloro-4'-fluoro-2-bifenilil)carbamato de (3-
endo) -8-metil-8-azabiciclo[3,2,1]oct-3-ilo;
bromuro de (3-endo)-3-({[(3'-cloro-4-metil-2-
bifenilil)amino)lcarbonil}oxi)-8,8-dimetil-8~azoniabiciclo-
[3,2,1]octano;
bromuro de (3-endo)-3-{[(2-bifenililamino)carbonil]-
oxi)}-8,B8-dimetil-B-azoniabiciclo[3,2, 1l]octano;
bromuro de (3-endo)-3-{{[(3'-cloro-4'-fluoro-4-metil-
2-bifenilil)aminc]lcarbonil}oxi)-8,8-dimetil-8-
azoniabiciclo[3,2,1)octano;
bromuro de (3-endo)-3-({{(5-fluoro-2-bifenilil)-
amino)carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3,2,1]-
octano;
bromuro de (3-endo)-3-({[(3'-cloro-4-fluoro-2-
bifenilil)aminc]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3,2,1]octano;
(3-fluoro-2-bifenilil)carbamato de (3-endo)-8-metil-B8-
azabiciclo[3,2,1]oct-3-ilo;
bromuro de (3-endo)-3-({[(3',4-dicloro-2-bifenilil)-
amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo([3,2,1]-
octano;
bromuro de (3-endo)-3-({[(5-cloro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-8-azoniabiciclo[3,2,1}octano;
bromuro de (3-endo)-8,8-dimetil-3-({[(4-metil-2-
bifenilil)amino]carbonil}oxi)-8-azoniabiciclo[3,2,1]octano;
(5-fluoro-2-bifenilil)carbamato de (3-endo)-8-metil-8-
azabiciclo[3,2,1]oct-3-ilo; y
(3'~-cloro-6-fluoro-2-bifenilil)carbamato de (3~endo)-
8-metit<B-azabiciclo(3,2,1]joct-3-ilo.
(g;:Ln compuesto segin la reivindicacién 4, selecciona-
do entre el grupoc que consiste en:
trifluoroacetato de (3-endo)-3-[{{[(3'-cloro-2-
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bifenilil)amino]carbonil}oxi)metil]}-8,8-dimetil-8-
azoniabiciclo[3.2.1]octano;

triflucroacetato de (3'-cloro-5-fluvoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1)oct-3-ilmetilo;

trifluoroacetato de (3-endo)-3-[({[(3'-cloro-5-fluoro-
2-bifenilil)amino}carbonil}oxi)metil]-8,8-dimetil-8-
azoniabiciclo[3.2.1]loctano;

trifluoroacetato de (3'-cloro-3-metil-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1)oct-3-ilmetilo;

trifluorocacetato de 2-bifenililcarbamato de (3-endo)-
8-azabiciclo[3.2.1]oct-3-ilmetilo;

(3'-cloro-2-bifenilil)carbamato de (3-endo)-8-
azabiciclo[3.2.1]oct-3-ilmetilo;

(3'~cloro-5-hidroxi-2-bifenilil)carbamato de (3-endo)-
B8-azabiciclo{3.2.1]oct-3-ilmetilo;

(3'~cloro-4-metil-2-bifenilil)carbamato trifluoroace-
tato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

trifluoroacetato de (3'-cloro-6-fluoro-2-bifenilil)-
carbamato de (3-endo)-8-azabiciclo[3.2.1]oct-3-ilmetilo;

bromuro de (3-endo)-3-({[(3'-cloro-2-bifenilil)amino]-
carbonil}oxi) -8, 8-dimetil-8-azoniabiciclo[3.2.1])octano;

bromuro de {(3-endo)-3-({[(3"-cloro-3,4'-difluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

bromuro de (3—-endo)-3-({[(3'-cloro-5-fluoro-2-
bifenilil)gmino]carbonil}oxi)—8,B-dimetil—B-azoniabiciclo-
[3.2.1]0ctano;

bromuro de (3~endo)-3-({[(3'-cloro-4'-flucro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4',6 5-difluoro-2-
bifenilil)amine]carbonil}oxi)-8,8-dimetil-B-azoniabiciclo-
[3.2.1]octano;

bromuro de (3-endo)-3-({[(3',5-dicloro-4'-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
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[3.2.1]octano;

bromuro de (3-endo)-3-({[(3'-cloro-4',6-difluoro-2-
bifenilil)amino]lcarbonil}oxi)-8,8~dimetil-8-azoniabiciclo-
[3.2.1)octano;

bromuro de (3-endo)-3-({[(3'-cloro-3-fluoro-2-
bifenilil)amino}carbonil}loxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

(3'-cloro-4"',5~-diflucro-2-bifenilil)carbamato de (3-
endo)-8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)-3-({[(3'-cloro-5-metil-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

bromurc de (3-endo)-3-({[(3',5-dicloro-2-
bifenilil)amino]jcarbonil}oxi)-8,8-dimetil-B-azoniabiciclo-
{3.2.1)octano;

(3'-cloro-3,4'-difluoro-2-bifenilil) carbamato de (3-
endo)-8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

(3'~cloro-2-bifenilil)carbamato de (3-endo)-B-metil-8-
azabiciclo[3.2.1]oct-3-1il0;

bromuro de (3-endo)-3-({[(3'-cloro-6-fluoro-2-
bifenilil)aminolcarbonil}oxi)-B,8-dimetil-8-azoniabiciclo-
[3.2.1]octano;

(3'-cloro-4"',6-difluoro-2-bifenilil)carbamato de (3-
endo) ~-8-metil-8-azabiciclo[3.2.1]oct-3-ilo;

bromuro de (3-endo)-3-({[(3-fluoro-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-B8-azoniabiciclo-
[3.2.1]octano;

(3',5-dicloro-4'-fluoro-2-bifenilil)carbamato de (3-
endo) -8-metil-B8-azabiciclo[3.2.1]oct-3-1il0;

bromuro de (3-endo)-3-({[(3'-cloro-4-metil-2-
bifenilil)amino]carbonil}oxi)-8,8-dimetil-B8-azoniabiciclo-
[3.2.1)]octano;

bromuro de {(3-endo)-3-{[(2-bifenililamino)carbonil]-
oxi}-8,8-dimetil-8-azoniabiciclo[3.2.1]octano;

bromuro de (3—-endo)-3-{{[{(3'-cloro-4'-fluoro-4-metil-
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2-bifenilil)amino]carbonil}oxi)-8,8-dimetil-8-
azonlabiciclo[3.2.1l]octano; y

bromuro de (3-endo)-3-({([(5-fluoro-2-bifenilil)amino]-
carbonil}oxi)-8,8-dimetil-B-azoniabicicle[3.2.1]octanc.

6. Una composicién farmacéutica para el tratamiento de
enfermedades mediadas por receptores de acetilcolina musca-
rinicos, que comprende un compuesto segin la reivindicacién
1l y un vehiculo farmacéuticamente aceptable del mismo.

7. Un método para inhibir la unién de acetilcolina a
sus receptores en un mamifero que lo necesita, gue compren-
de administrar una cantidad segura y eficaz de un compuesto
seqin la reivindicacidn 1.

8. Un método para tratar una enfermedad mediada por
receptores de acetilcolina muscarinicos, en que la acetil-
colina se une a dicho receptor, que comprende administrar
una cantidad sequra y eficaz de un compuesto segun la rei-
vindicacién 1.

9. Un método seqin la reivindicacién 8, en el que la
enfermedad se selecciona entre el grupo que consiste en en-
fermedad de obstruccién pulmonar crénica, bronquitis créni-
ca, asma, obstruccién respiratoria crénica, fibrosis pulmo-
nar, enfisema pulmonar y rinitis alérgica.

10. Un método segin la reivindicacién 8, en el que la
administracién es mediante inhalacién a travésde la boca o
la nariz.

11. Un método segiin la reivindicacién 8, en el que la
administracién es mediante un dispositivo de suministro de
medicamentos seleccionados entre un inhalador de polvos se-
cos de depdsito, un inhalador de polvos secos de dosis mil-
tiples o un inhalador de dosis medidas.

12. Un método segin la reivindicacién 11, en el gque el
compuesto tiene una duracién de la accidén de 24 horas o

mas.

\®
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RESUMEN DE LA DESCRIPCION
Se proporcionan antagonistas de receptores de acetil-

colina muscarinicos y métodos para usarlos.
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