1 Tropane Derivatives This invention relates to
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C6 al kyl or C3-C7 cycloal kyl, whereinfi sal
alkyl is optionally substitutetd by CF3. 5 The term
"alkyl"™ as a group or part of a group includes
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compounds of formufa (1). It is to be understood that the aforementioned
compounds of the invention include polymorphs and isomers thereof.

Pharmaceutically acceptable salts of the compounds of formula (I)
include the acid addition and base salts thereof.

Suitabie acid addition salts are formed from acids which form non-toxic
salts. Examples include the acetate, aspartate, benzoate, besylate,
bicarbonate, bisulphate, borate, bromide, camsylate, carbonate, chioride,
citraie, edisylate, esylate, formate, fumarate, gluceptate, gluconate,
glucuronaté, hexafluorophosphate, hibenzate, hydrobromide, hydrochloride,
hydroiodide, jodide, isethionate, lactate, malate, maleate, malonate, mesylate,
methylsulphate, naphthylate, 2-napsylate, nicotinate, nitrate, orotate, oxalate,
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate,
saccharate, stearate, succinate, sulphate, tartrate, tosylate and trifluoroacetate
salts.
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hydrochl ori de, hydroi odi de, iodide, isethionate

| actate, malate, maleate, nalondte, mesyl at e,

nmet hyl sul phat e, napht hyl ate, 2-napsylate, nicotinate,
nitrate, orotate, oxalate, palmtate, panpate,
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V‘éhﬁfﬁli't, d8, caneasiirtagthendfdrestendioeed solvates, the drug and host are
present in stoichiometric or non-sioichiometric amounts. Also included are
complexes of the pharmaceutical drug which contain two or more organic
and/or inorganic components which may be in stoichiometric or non-
stoichiometric amounts. The resulting complexes may be ionised, partially
ionised, ar non-ionised. For a review of such complexes, see J Pharm Sci, 64
(8), 1269-1288 by Haleblian (August 1975). o
The compounds of the present invention may have the ability to
crystallize in more than one form, a characteristic known as polymorphism, and
all such polymorphic forms (“polymorphs”) are encompassed within the scope
of the invention. Polymorphism generally can occur as a response to changes
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or inorgani c conmponents which may be in
stoichionetric or non- stoichioaetric anounts. The
resul ting conpl exes may be ionised, partially
i oni sed, or non-ionised. For a revi ew of such
conplexes see J Pharm Sci, (8), 1269-1288 by
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the invention include:

(i) where the compound of formula (I) contains a methyl group, an
hydroxymethyl derivative thereof (-CHsz -> -CH-OH});

(i)  where the compound of formula (I) contains a tertiary amino group, a
secondary amino derivative thereof (-NR'R? -> -NHR' or -NHR?);

(i)  where the compound of formula (1) contains a secondary amino group, a
primary derivative thereof (-NHR' -> -NHy);



25 Moreover, certain conpounds of formula (1) may
t hensel ves act as prodrugs of other conpounds of

wo bwassdiay (1). Al so included within the scope Q’Eﬂlp%mﬂmslss

10

15

20

25

30

35

invention are netabolites of conmpounds of for
(1), that is, conpounds formed Pn vivo upon

adm ni stration of the drug. Sone exanpl es of
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Alternatively, the racemate (or a racemic precursor) may be reacted with
a suitable optically active compound, for example, an alcohol, or, in the case
where the compound of formula (l) contains an acidic or basic moiety, an acid
or base such as tartaric acid or 1-phenylethylamine. The resulting
diastereomeric mixture may be separated by chromatography and/or fractional
crystallization and one or both of the diastereoisomers converted to the
corresponding pure enantiomer(s) by means well known to a skilled person.

Chiral compounds of the invention (and chiral precursors thereof) may
be obtained in enantiomerically-enriched form using chromatography, typically
HPLC, on an asymmetric resin with a mobile phase consisting of a
hydrocarbon, typically heptane or hexane, containing from 0 to 50%
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fon of the racemate (or the racemate gf%%ng%or‘{mBlﬁ
or derivative) using, for example, chiral high
pressure liquid chromatography (HPLC). Alternatively,
the racenate (or a racem c precursor) may be reacted
with a suitable optically active conmpound,
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Isotopically-labelled compounds of formula () can generally be prepared
by conventional techniques known to those skilled in the art or by processes
analogous to those described in the accompanying Examples and
Preparations using an appropriate isotopically-labelled reagent in place of the
non-labelled reagent previously employed.

Pharmaceutically acceptable solvates in accordance with the invention
include those wherein the solvent of crysiallization may be isotopically
substituted, e.g. D-O, ds-acetone, de-DMSO.
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detection. Substitution wth heavier isotopes such as
deuterium to. 2H may afford certain therapeutic
advant ages resulting fromgreater netabolic
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under conventional carboxylic acid/amine coupling conditions. Conveniently,
the coupling is effected under the conditions described hereinafter in
connection with scheme 1, step (i).

According fo a second process (B) compounds of formula (I) may be
prepared by reacting a compound of formula (XVi)

R
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O benzotriazol -1-yl-N, N, N, N tetranethyl uroni um
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conpounds of formula (1) may be 20 prepared by
reacting a conpound of formula8(1l) Me\ N N HZN N N
RZ (I1) \ Fwith a conmpound of formula (11l1) O 25
RZ (111) under conventional carboxylic acid/amne
coupling conditions. Conveniently, the coupling is
ef fected under the conditions d crrbed herei nafter
in connection with schene {, \1f5N According to
a second process (B) conpoupds of f

30 prepared by rgacting a|>d

NNH o/ Fjnthja compound of formu (V) 0 R2 Ogm
M 5 under cony car boxylic acid/ am ne coupling
condi ti ons. ; tly, the coupling is effected
under the conditi descri bed hereinafter in
connectlon W th schene a, step (i). According to a

‘\,\h{hr dﬁb;,ﬁg[g) nds of formula (1) may be
u

prepare ctive am ngpi on of an al dehyde of
formul a (XIX) 10 R H CHO)}<\X) 0

V)
under conventional carboxylic acid/amine coupling conditions. Conveniently,
the coupling is effected under the conditions described hereinafter in

connection with scheme 1a, step (i).
According to a third process (C) compounds of formula () may be

prepared by reductive amination of an aldehyde of formula (XiX)

R} ﬁ
Y cHO  (XIX)
O
F

with an amine of formula (XX)
MEYN RE
O
o} (XX)

under conventional conditions. Conveniently, reductive amination is effected
under the conditions described hereinafter in connection with scheme 1,

step (g)-
According to a fourth process (D) compounds of formula () may be

prepared by reductive amination of a nitrile of formula (XXh
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the conditions described hereinafter in connect
with schenme 1, step (g). 20 Acgording to a fourth
process (D) conmpounds of fornmula (1) may be prepared
by reductive am nation of a nitrite of fornula (XXl)
WD 2005/033 1 0 7 PCT/1B2p04/003153 9 R N Y CN
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conventional "conditionf{. Copven?&nt| Y, Jeduct i ve
am nation is effected pndefAthe conditi ons descri bed
hereinafter in 5 connect ith scheme 1, step (9Q).
According to a fifth procig E) conpounds of fornula
(1) may be prepared by al Ryl atFon of an am ne of
formul a (XX) vvith a compound of forrmula (XXI1) /N
) R F O/ \ I 10 under
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blerEfbAikafon 5t S dviapial oIS Mt @ Ggmpound of formula

OEXIMux) . According to another process (F) conpounds
of formula (1) may be prepared by asynmmetric
reduction of an enamde ofl_{orrmla(XXIII) Me\ +N

Y & o

under conventional alkylation conditions. Conveniently, alkylation is effected in
a suitable solvent, such as an haloalkane (e.g. DCM), an alcohol (e.g. ethanol)
or an ether (e.g. THF); optionally in the presence of a base, such as an amine
(e.g. triethylamine or N-ethyl-N,N-diisopropylamine); and at from ambient to
elevated temperature (e.g. reflux).

According to another process (F) compounds of formula () may be
prepared by asymmetric reduction of an enamide of formula (XXiIi)

Me _,N
/
Y N\IrF%2
d (XX1H)

under conventional reduction conditions. Conveniengly, asymmetric reduction
is effected in the presence of a transition metal such as Rh, Ry, Pd, Pt, Ir, or Ti
(e.g. present in 0.001-0.1mol eq.); a chiral ligand such as BINAP 2,2-
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ition nmetal such as Rh, Ru, Pd, Pt, Ir
(e.g. present in 0.001-0.1nol ed. ) a chiral |igand
such as BINAP (2,2 WD 20051033107 PCT/ 182004/ 003153
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Schemes that further illusirate general methods for the preparatxon of
compounds of formula (1), and intermediates thereto, follow.

It will be appreciated by those skilled in the art that certain of the
procedures described in the schemes for the preparation of compounds of
formula {I) or intermediates thereto may not be applicable to some of the
possible substituents.

it will be further appreciated by those skilled in the art that it may be
necessary or desirable to carry out the transformations described in the
schemes in a different order from that described, or to modify one or more of
the transformations, to provide the desired compound of formula {f).

It will be still further appreciated by those skilled in the art that, as
illustrated in the schemes that follow, it may be necessary or desirable at any
stage in the synthesis of compounds of formula (I} to protect one or more
sensitive groups in the molecule so as to prevent undesirable side reactions.
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carbonate); in a solvent, such as an alcoh

met hanol or ethanol), a nitrild&3(e.g. acetonitrile)

or an amde (e.g. DWF); and at fromanbient to

el evated tenperature (e.g. up to 10 about 120C). (b)
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{e) In an alternative to steps (c) and (d), an imidazopyridine of formula (X11)
is treated with a an alkyl chloroformate (e.g. methylchloroformate) and an
amine base (e.g. triethylamine or N-ethyl-N,N-diisopropylamine), to give a
quaternary intermediate, which is reduced under conventional conditions.
Conveniently, methyl chioroformate is added to an imidazopyridine of formula
(Xll) in the presence of a solvent, such as an ether (e.g. THF) or a haloalkane
(e.g. DCM) and at ambient femperature to give a quaternary intermediate,
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sol ven&ltersatﬂelns then asidlamine. goupling | isaefeated) using an acid of

1Bl ARl T BEMaGnte e ACWCAIR) DERtrd ABBE or HOAL

R/ q;g:gsgmc@og%@m acceptor such as triethylamine or N-ethyl-N,N-
diisopropylamine; a solvent, such as a haloalkane (e.g. DCM) or an ether (e.g.
THF); and at ambient temperature.

(i) Where the protecting group is a boc protecting group, its removal is
conveniently effected in the presence of an acid, such as an inorganic acid
(e.g. anhydrous HCI) or tiifluoroacetic acid; in a suitable solvent, such as an
ester {(e.g. ethyl acetate), haloalkane (e.g. DCM) or ether {(e.g. THF); and from
0°C to ambient temperature.



15 (k) The acid/am ne is conveniently effected using
an amne of formula (11) and an acid or acid

wo ﬁlk/@'ﬁ:t@: o_f f or mul a _(111), _under t he con_diti gg’?ﬂmooyﬂonss

10

15

escribed in step (i) hereinabove. It wll

appreci ated by those skilled inf¢he art that one or
nore of the 5 transformations described in the
scheme 1 may be carried out in a different order

m that i fjed, in order
(RET TR ACRRIDINECE cQfveliane eFosteH! o o Smie f Jormuta i
e m |aclﬂ of asichehieride of doymulad@ipfurider the gohdtion8)described in
% élr d&@écarrylng out steps (h) to (k) in a
rent order, as illustrated in schene 1 a 10
t hat fiowillohe apsma@dlbxa thaseNskiled ki Bhepgrt thgt oWl dn) mbre of the

FraNs@rrr{dtlbhk éx%%ﬂi% tﬁg‘ ‘J)éﬁe(r(‘)lf\l ﬁg% be(F@ﬂggg '{EQ ifha different

R dem f(c?m scnbed, 1orDRaY e modi 1n ordér to provide the desired
compound of formula (1).

In a variation of scheme 1, compounds of formula (1) may be prepared

by carrying out steps (h) to (k) in a different order, as illustrated in scheme 1a
that follows.

Scheme 1a
Me
Y
A
Pg -
)
F )] am o
Me
R e
e "
— —_—i iy N__P
N/ W R _N u\ ’
O " Y
H,N N2 o (Xviny
Xvin '
F
F
W o (h)
Y

_N Me _N
i H 4 \ | N\n/na LY h@ NH

XV

Compounds of formula (XX) are of analogous structure o compounds of

formula (1), or intermediates thereto, and may be prepared by analogous
methods.



OO\ 1 71)) O(XVl) F F 15 Conpounds of fornmul a
(XX) are of anal ogous structure to conpounds of
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anal ogous et hods. WD 2005/ 0331
PCT/ 1 B2004/ 003153 16 Conpoundsiéof fornulae (111),

(V), (IX), (XV), (XIX), (XXI), (XXII) and (X)all)
are either known conpounds or nay be prepared by

conventional chem st
(espeeompqumgeg?‘eénéée (o p b aiDe iR, 30D, Ol and

Qﬁgﬁrﬂ%}%e {extﬁe o'k p%’lrgg}ilnﬂfs 6P TAY Ebe( Ipreparbd ml tonventional

ic
cleernisiny; v@ﬁgr ofis eP@mMplec a‘()@o{/ﬁ@ % %tp%glaﬂy pages 5-19),

e AR,

t r eat WBAt CRMPRUAAS RigEQr Lﬂ‘f‘ o(ﬁ %‘H‘?ttﬁg |"2ﬁ9 aﬁja%\w acceptable

g%f@flicﬁ@?& Hrfd tién\tratmés: @gt @ﬁfumem theyt kavepharmacological
rest,in

o s eSS o) ST s s n

trééhﬂ@ﬁﬁtcﬁf}a distrdeesin Which dhpoumatiulation hofs CCR5 receptors is

lnvteﬁa&% s, na#@%ggfﬁgad[ggoﬁ téeﬁﬂ&ﬂﬁpt m‘?éreg{ eﬁl@ldd%t IV, retroviral

espl rat or
factiomegénitioally relaterhtchHiY, s‘\iD(ﬂnaﬂd ip !am@ﬂ@m ﬂ@eases

chron
£ibr ogﬁgo%%r{i;ﬁﬁfddé: nc%ﬁ‘tﬂ?”ﬁ‘a"vénﬁél)ﬁ?t t@éﬁ%ét{do r}‘Ior treatment of

msmmtmnysdisnsde:nshemcludm aqildhgeswaam% isfeess; aypdigme (ARDS),
BF&I(H\%SG fifoh %‘%&%hlﬁfﬁ%ﬁ% @bsﬂﬁ@twé pukpnahhelisease, cystic

way corl’ ate vvlth traf i fferent

Bbisin, ot omplyeemE A ATKLCUORBCRRUSTSY  thi <
i nvenigiRer E!Bbldlhénﬁlﬁtwhaﬁ (22 ttéﬁetirecetthmﬁ trigyeredicaffected or are

G S S SO ok o, A AR e, 1 '
@R é@tlédrtﬁ&t h@cbﬁ@@uﬁdbaﬂ)ﬂmis lieeentmmomayrkee aeeful for the treatment

Hjlpﬁ rgJ&Y(g} 2559 4@& %ate dol}tgrb(gt!nﬁltéd’ 'h‘ly] o%ﬁkﬂtions for which a
aotrelationswith OB ouamﬂfophenioweSgb@ﬁ peght wtabliw&led and more
?)%tgcgﬁﬁriﬁe)h l{t'n?yt inHee Mt *o?l@%%g? rrﬁﬁlﬂﬁl@écﬁlé#b%isﬁl@ihntls such as

hriti's; and g ection, In
piaemmatmdr al’tbul‘lltlsnoSPCP"dﬁ'Q@H“PBaﬁ‘é‘?ﬁ’l Pty aArthiitis, osteoarthritis,

tsgél%?rﬁl ibois Ratdsear hnd'MOinlé iartHritis; kdrdheyafandjection, in
ncreas ans l'ants (

aerisyian o nebliTuieGs. Saliior g anSPaRtT.CiPeh a5 hepdy lung, iver,
‘kﬂfrfe%' ﬁhtjoba\ﬂbﬁé&scﬁaﬁs InECRS.qc hicidnéy rered Hasg adhmnafts) Other

e o i S By A i chomokines s
dje%naéﬁabnshad irestadé, Visutcarei notslimiéed dmetnfiawnatory;hwel disease,

g %@%M@h@%ﬁé%ﬁf@cefﬁﬁ‘ﬁa (,%Titsgfl HESHE Rfos: 35 Pdiabetes;
renal diseases, such as glomerular d;sease (e g. glomerulonephritis); fibrosis,
such as liver, pulmonary and renal fibrosis; chronic pancreatitis; inflammatory
lung conditions; encephalitis, such as HIV encephalitis; chronic heart failure;
ischaemic heart disease; psoriasis; stroke; obesity; CNS diseases, such as
AIDS related dementias and Alzheimers Disease; anaemia; resienosis;
atherosclerotic plaque; atopic dermatitis; chronic pancreatitis; cancer, such as
non-Hodgkin’s lymphoma, Kaposi's sarcoma, melanoma and breast cancer;
pain, such as nociceptive pain and neuropathic pain {e.g. peripheral
neuropathic pain); and stress response resulting from surgery, infection, injury
or other traumatic insult.



such as liver, pulnonary and renal fibrosis; chronic
pancreatitis; inflamatory 30 |ung conditions;

WO?zﬂ&"?lBQ I itis, such as HV encephalitis; chronic hea
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Gre: ischaemic heart disease; psoriasis: %W'r”&ﬂ'é”“““‘-"
obesity; CNS di seases, such as 1AIDS rel ated
denentias and Al zhei ner's Di sease; anaem a;
restenosis; atherosclerotic plaque; atopic
dermatitis; chrgnic pancreatitis; cancer, such as

non HdBiagtious |djsearsee, WhalsosmodulatippoRf, thel &G receptor is
hba@aﬁtncﬁmé:abutéanaaémon@ufépamsr@w|wtwm r)1I%éfHeP|m=,~path C

TotichioB” plbhBicS sePaats i PORBAREEPIAGU; pox virus

Imfmbnosuch laJsUEEmall X; Qbhmlaﬁmasiﬁ‘,&hféctﬁohs whicobdBterium infection;
005/ 033107, P BZOO4/ 0315 | n,fe t1 ous di seases

BRSORDNTH o TGN « FeSlooRs r GhAgeS, “Plsedsip! imdmonia; and
iaybbamiridiasis.e and chronic hepatitis B Virus (HBV) and

hepat n
segt i I(;%‘#ﬁsca *'g}ﬁ(éﬁpnrg&w gf B?IO%%M& %B@P%?Bﬂé of chemokines and
ioheseokine  reseptorabloshets sex; Cassien MAosandi 8pangennil.S., “The

ok ﬂm&ﬁ%ﬁhémdkﬂg ?éé%lor Eﬁ]w{gﬁ&‘éﬁﬂﬁpénb "BrbGhs¥for therapeutic

Sea

dytesardiand; Gyrrs Opim C laemegah, A4 120 DAyt i2608) .
appl i Qﬂﬁdd?ﬂﬁl g ﬁh&%thbﬂ%%péaﬁthec Wgﬁﬁbﬁe Foﬁr/ft%g qr gompound of

| oc see sci e

i ﬁl P’éﬁ |"??é"?”é‘€g{§( GPC?FgﬁMeysalbo‘icéYﬁthPf dedvative thereof
poogseas 4 Medidzehameutic 1o intervention”, Curr.

in. Bi ol t 2000
oo A i a0 3 s O0Slch  ous 0 or o
@I’lanmracerltballyl etaneprltatﬂeta( ls}alto:jscﬂvaibarom@zlem/aﬂ@él thereof, for the

. v [ r .

IRERREAL| 61 36 disoRr ' Suiin e YAIBNbHCO eRe greoptors is
pfﬂ@lﬁ@@d a conpound of fornmula (1) or a 15
phar W%Hbtﬁ@'ds?e%?ﬁ?é’ﬁﬁ@hﬁoﬁ ?dee%?é ‘@)ﬁfp&fncp of formula (1) or a

%Elnvatlve t he r eat nent
appacauicallyaficepiable spitogelvatec et desvative thereof for the

iepltine At @@I HIVDN aaraidiaval #eessn béﬁeﬂ;é&l@ﬁb’lé%@d Ftb%\ﬂe&ms or an
n%&g f forrrula(l) or a pharnaceuticall

éﬂzf%éﬂ €.sol vate or derivative thereof, for

t he B@ahoﬁﬂrrwptecbfheHhVenmﬂ ptovidds @ lconiy dlﬁid efformula () or a

SRS it b, Al BB o e

d:r@ﬁltmanbl off aormmmt()lry) disorgler piveluding utidalt! [rgspiratory  distress
éﬁﬁ GRINFY! qAFDS Sl?r'oYﬂhﬁlsor cARSHiY atBr}S Ihg r e?h&‘?'ﬂ‘g obstructive

treat nent )df a Itatory di sor
pulimenarys giseaser Wyétlétfftli@%iszﬁs ar @nmr(yﬁans),, rhinitis or chronic
BIeRaf. tis, chronic bronchitis, chronic obstructive

In another aspect the invention provides a compound of formula (i) or a
pharmaceutically acceptable salt, solvate or derivative thereof, for the
treatment of muttiple sclerosis, rheumatoid arthritis or graft rejection.

In another aspect the invention provides a compound of formula (1) or a
pharmaceutically acceptable salt, solvate or derivative thereof, for the
treatment of inflammatory bowel disease; endometriosis; type | diabetes; renal
diseases; fibrosis; chronic pancreatitis; inflammatory lung conditions;
encephalitis; chronic heart failure; ischaemic heart disease; psoriasis; stroke;
obesity; CNS diseases; anaemia; restenosis; atherosclerotic plaque; atopic



pul mronary di sease, cystic fibrosis, asthma,
enphysema, rhinitis or chronic sinusitis. In another
aspect the invention provides a conpound of fornula

wo 200503872 pharmaceutical ly acceptabl e salt, BOI/IRPQI003153
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or derivative thereof, for the1 30 treatment of

mul tiple sclerosis, rheunat0|d Brihritis or graft
rejection. In anot her aspect the invention provides a
compound of formula (1) or a pharmaceutically

@%@%}{tgb éﬁm’s{ﬁ(% bapéféa“j a GEchcdle bh#ﬁtdr\éﬁrésﬁ%gpbnsé e&sulting from

hmat or vy’ bowel di sease:
andenginfeolion, injuyy er Dﬂ@ﬁfdﬁét@gt'c mslk  di seases;

f'i br og shothBf 25PSctRRS FhRstidh éroviclé%'@ﬁﬁﬁipﬂi:ﬁd gihfprmula () or a

conditions; 35 'encephalitis; art fail

pixTmaseBcbAr RCGATIBR: SalsosDRERS: OF; ey itiEfégs, for the

@Qnﬁ&rﬁeéﬁ?ﬁa‘v AP }ag&ﬁt;@@os;lus:s abkuplasmiosisptringcobacterium,
aque,; tOBI ¢ WO 2005/033107. PCT/ 18200. 4/ 003153 18
4

%qsoeﬂ%! RPN L RYTERAI®S-cancer: pain; or
stresy érﬁﬁh@ﬂéépé@iihétmmtfarqmovnimsghey usenfafctd opgmpound of

#ﬂﬁ%llijji%\[ Lp?t erBrtB ng&%ﬁtééﬂ]g %%eﬂtﬁb%g%taner o?ﬁ?@%r derivative

hlesofa ferttheaabhyfasturepsiah medisament fonihe dregtment of a disorder in

Hhih B iGevfiof ¥ G s pdpion [WiRIRARKL DL TS MV
t r y painoanothir agpechibaiinyersiontpioviies:a dm@&%d of, treatment of a
%?ﬁlﬂﬁft%f?%gelt WWH’&lffﬂé ﬁﬁbdlﬂ@tYdrﬁ of OdR5 Lrééeﬁlbrﬁi is implicated

a phar mace

u
Wblﬁ@pt@mw’% ttfeaétﬂg/a‘-’caéd ofneHB'ma\/ant e dn r?aﬁ‘ggf’e pgount of a
E&@P%ﬁélfcﬁ%ﬁﬁﬁlao(l ) Br WRW & praminatentitdlly dcosptaisletsadt, solvate or

sorder i whi ch the nodul ati on of CCR5
dedvitvsriierast; npl i cated. In another aspect the
i nvemrh@rbdmmum of the tilnashtioh maydieradimioistared as crystalline or
[ian d| or.der h
FEEhORS FHQdiS; T ThPy bt bighisd, Jot Pips} :ﬂ%@ soid plugs,
awdermnoralmmthyanemdcbctawb aﬁomr@plmtahan «sygialigation, freeze

S A i o g SRR 8 ! s rcuenc
doyfing maysbe tised oF INERHIRNSEmy be admi ni stered as

cryst %gﬂ(r}fna?rbe %lﬁ@é&%@é%bﬁ in Ebmbm@u’orb@vnh one or more
obt ai ne exanpl.e, as soli

mhqrrgcq;ppwcﬁﬁ)@g tggdﬁvggticm &|IBI$(§F8@ﬁtIOROV\G%$ onie or more other
emg%t @Jr' ih Zilyl @dmbinzgionethetof). n@er&ﬂaﬂw tHey iwily becadministered as

SR 1 S D SR ocepale

a mrﬁé el’rhé tatmriexcipignt’ isamschbeieimtoviescrireeany ingsedient other

L e{ n%\p” ﬂﬁﬁgﬂ &f ti\% lhgéi%ﬁ 0 'C’fh%r cﬁcﬂc& %ﬁg&ﬁﬁéﬁ%ﬂl to a large

(or I'nat
ehmneﬂ:fepenﬁeonrfabtqrs suhy agi the mmgulm'r ﬁﬂ@@ercefoa@@imstratlon the

effect of the excipient on solubiiity and stability, and the nature of the dosage
form.

Pharmaceutical compositions suitable for the delivery of compounds of
the invention and methods for their preparation will be readily appareni to
those skilled in the art. Such compositions and methods for their preparation
may be found, for example, in ‘Remington’s Pharmaceutical Sciences’, 19th
Edition (Mack Publishing Company, 1995).

The compounds of the invention may be administered orally. Oral
administration may invoive swallowing, so that the compound eniers the



a fornmulation in association with one or nore
phar maceutical |l y acceptabl e 25 exci pients. The term

WO%Q/I)}}H&N is used herein to describe any mg&edi ent

10

15

20

25

30

35

Other ~than the conpound(s) of the invention: - FhgF04/003153
choice of excipient will to a lgrge extent depend on
factors such as the particul ar node of

adm nistration, the effect of the excipient on
solubility and stability, and the nature of the

daskgiatedtinainradf) dihsuctat o isublihgeanirsinisteirs Hia‘yﬂ?é @mployed

bt eREpoiRblnd s IHARE MG brre bt iTroR thé Foutn.

appar Eormulationk castable foredral radmmlsiratwnﬁulcthe solid formulations

Saeas '%ébl%?% rc%@ﬁg[@%t &Hﬂﬁm r?%%nﬁﬁg atés gﬁﬁ]ﬁ ﬁi@)@ﬂr&e}é& lozenges

aeludingstiquidGiied), EBewso mqlmmd nabmmncnga@sngelw solid solution,
35 nti o
ko AP FAROUEC AN ) i, pp s

Wa{anNsy, so that the conpound enters the WD
2005/ Q@;&id)?om éﬁ&?@%lé&é@:@?enéﬁnga%ﬁﬁbﬁ%e and elixirs.

1% dpmuialprsaney o Srongon s blRere %q?é'q%@r capsules and

typioadign cbrnerddd v Earviart o axeimble, m@éMtﬁéh@ln%oiyethylene glycol,
or al stratlonln

| f
[?rg’lp : Qh(ﬂ) Ol u@ﬁtlygcqlg% Pt s OF cAp S @é'd g a?ﬁpné’”e or more
@mutSIf@'MQaam]ts leng¥brasuspending/aigersts. |Lqed Geﬂnuiitions may also be

61‘9@‘5%@ b? glg% Ir r%h{dtHne&)a s ﬁ}g\@wg%ljn@lg qni'l goaghst

filnsile mﬂmmlnyﬂam dhedhesition) mayvalsesbe gysedyin fawd-dissolving,
ﬁabﬂt’lis%tegl%ftmg' @t%ééaésforﬁisc’éhtﬁw Egﬁﬁ%gé‘fibg&?bédqﬁgEQﬁert Opinion in

ensl ut’ ons

Thraneutic briomtay1 b &Sk 95 §aiby 4 ana aed Shen ©O0H) or
har d Eapsibies desdge Iormhy Dﬂ@ﬁérﬁc}ingcﬁfpﬂbééé the %‘rug%) $hay make up

GG UV o BBt 5 18 g ebuph s 5 we

tanﬁO(Wt% oof tine edosael forfryi Nig agdition tm@‘n@rdrﬁgs ﬂ&!ﬂété‘@eneraﬂy

GRS, e, A0S, B g8y TSP Tl starcn

glyeniale, Smbur@owmmme@ﬁyltMIuaneemal@unmyrtaiwméﬂayl cellulose,

: dﬂé@@arhféil‘ia@ét séﬁlﬁﬁpléf'b wdc";ﬁe ﬁ‘\yfﬂlyﬁrtoggf)ﬂé' Hbthyl celiulose,

dosage forns su ose ert

Teisrerysiailine aelblgseut I%V@atféktt@llbﬂtu@@; hg@lpxgampbd' cellulose,

sltal%hg |&hsi8ed %@&%}1 alﬁP EoHRPh %‘lglﬁ&’l%agéeh gapnﬁf the digintegrant

pend' RIESh, TRt 8.3 gk da 145 e fiarovy Dical Somnng watite 20 with,

mh&w%t%mﬁ@g)lw/mfmetibsa &ﬂﬁe form In addition
ta ets

:j,oS,t iﬁgggﬁ’ﬁg@r‘e %&{Pg‘gener | Ilm é:ﬁ\gswﬁglqgagtles to a tablet

feudulatiost ar Shitabley dohders, usu:ldde mmabbq;syan‘ﬁm@y tellulose, gelatin,
stigakd!! Soifen§Ring' YRR RGN Syfifblid oR %, polyvinylpyrrolidone,
pregelatinised  starch, hydroxypropyl cellulose and  hydroxypropyl
methylcelliose.  Tablets may also contain diluents, such as lactose

" (monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol,

xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch, calcium
carbonate and dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as
sodium lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide
and talc. When present, surface active agents may comprise from 0.2 wt% to
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croscarmnel | ose sodi um crospovi done,
pol yvi nyl pyrrolidone, nethyl cellulose,
m crocrystalline cellulose, |ower alkyl-substituted
%ropyl cel lul ose, starch, pregel ati niPsddB2004/003153

starch and sodium al gi nate. Genggal ly, the
disintegrant 25 will conprise fromO0.1 wt%to 25 wt %
nore typically from0.5 wt%to 20 wt% such as 1 wm%
to 15 wt% of the dosage form Binders are generally
BSaet f ihepribiets ahedsgliidantialdyt camptise dramif).2twi% to 1 wi% of the
formul ati on. Suitable binders include
ﬁ?olaiggcryst alline cellulose, gelatin, sugars,

pol yet‘IFaUIehsealgbygmierall}at:unmin dulticapnis Buch @sgoregnesium stearate,

%%L‘%‘%@%r opé fi'?n gg&ang%%gc[ﬁgis(@p Lﬁ'ﬁéf&ﬁ@ and mixtures of

meadrydsienni ustteamte Twiihe sodivig @@I’ﬂl‘ﬁiiﬁ di Lubricants generally
%Bﬁﬂ%r%%r ?ﬁ% Eﬁmgﬁ%ow CprefBlRYy Holt?.5 wiv to 3 wis of the

rous and the like), mannit
i@fhllﬁtol dextrose sucrose, sorbltol

m cr oghihek Cipigratients; m‘é:hﬂ:feC'élnth@)h@éM@ lourants, fl
car bo(r%t?e %ﬁé}ﬂﬁas.bc : al ci um phosphate di hyé:roa(%ueran?% avours,

PEpsAValivRs angd 5%“8;59?%‘?!89 [BFEBBpri se surface active
agent Exew@laga@abiét@%dmazham ¥o abolf 80% éngy, from about 10 wi% to

35t Sp0aGioef a0 q wit b Bpol b P Rt Srom about

dontik its abbiud 0w 2% wligittegral®, 200 3rdd3 2beut 0.25 wi% to about 10 wi%
P [{]céﬁ?OOM 003153 20 5 wt% of the tablet, and

's may conprise from0.2 wt%to 1 Wt % of t he
t abl efTableibblendsanay tgenempréssasbdiractly bulbyi kedlet 4o form tablets.

i @i;b}tgl?leﬂﬁ o'}gshlrinﬁ?gtﬁggﬁ ?fe?llr]is r?l%k/cél’télﬁhgﬁ\?élia&f wek! P&ry or melt-

graymdategn m@hra@@;wleﬁ s@fd evdest yhefore pmleﬁmg The final

'fé&*ﬁ'ithlﬁﬁéﬁ ?n h‘?ﬂn'sé RN indPe T4y %naﬁnﬁ?%et ébei't@d or uncoated
wt % pr ef

5 w%to 3 wt % of

&Ray eH@@ EPP?Q{?@& ents include anti - oxi dant s
col ?urmet $orrﬁblaw@nl£§t talpleds és Vclﬁsd:mdami “Pharmtaceutical Dosage

st e i.ng.agents ary et s_conta
FOT R, Tk, Nl | Pl eReranyeof do T apETahoh ) Deldeer,
Dl.YgeM.Y. f’rQBﬁ GIS&N OEBMMQ‘CB-M)out 85 wt % di | uent,
f t Y% i S| !,
17 S byl B4, RGBT 8 1ol o ve
manlestiats| aﬁd@rnﬁpdﬁwci:@a!@aeeseaﬂ@nhﬁ@@tneieaae fgrmugdatiens include
Hgiéxgﬂm él.%'%ﬁber LﬂéedTa@J)ﬂ‘roliEuen&?%&redpéﬁd b%??ﬁfmed release.

at | ve
gr anulSatitahle madified) fﬁj@@q;%aomaﬁla%@ns {Ridhe RUTBP8SS of the invention

babldeitiiped Ahes P aeht Ncpremba'aeqn DRYaikoBPbiRE SUible release
ggpgpoﬁgllggzggéquﬁ egﬁ }'/n energy cf gpé)rrsmun%c %"J}ut % smclmc Ell¥d coated
particles are to be found in Verma et al, Pharmaceutical Technology On-line,
25(2), 1-14 (2001). The use of chewing gum to achieve controlled release is

" described in WO 00/35298.

The compounds of the invention may also be administered directly into
the blood stream, into muscle, or info an internal organ. Suitable means for
parenteral administration include intravenous, intraarterial, iniraperitoneal,
intrathecal, intraventricular, intraurethral, intfrasternal, intracranial,
intramuscular and subcutaneous. Suitable devices for parenteral
administration include needle (including microneedie) injectors, needle-free
injectors and infusion techniques.



The formul ation of tablets is discussed in
"Phar maceutical Dosage 20 Forns: Tablets, Vol. 1",
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80 (1 SBN 0-8247-6918-X). Solid fournu|"’§tT('8H§”""’~"1“3
for oral adm nistration may be bornmul ated to be
i mredi ate and/or nodified rel ease. Mddified rel ease
formul ati ons include delayed-, sustained-, pulsed-,
controlled-, targeted and programTed rel ease 25
Sui t abParenigial ifeamulations e aferiypically oagueass taeiutions which may

t
RN O 4000 S0 fats B Bty agens

t(erairEatlyite s okl é@nhl’»’gtp Qhelia'gty far spates ppplications, they may be
Qﬁara 5Gitaslg femailated Rard s@nﬁes néh%itl@d&@ dolish bP as a dried form

Ver,ma et . a Phar naceut.i ca [
18,05 uSad T copsion T G-wiBPIS NRUICHSRMAScS atle, @veogen-free

oqater.ol | ed rel ease is 30 descrl bed | n WO 00/ 35298.

h d
R o Do PBEbaRlioh (O PaMHFEAL Rerfiasisoyider,sterily gonditions, for
rexaoiple, dy ilyophilisationt emagl readjin beSuiccahipdisivednesingr standard

P80l 8RSk i 3Rok 8 AR e an

raar raperitone
i nt r avidie solbility of mtrmmnds tof dhe ln'mrntam wserlin the preparation of

g&‘réﬁl% é!r%d&etlor?s's "?"%}fr baHerdisan @?%dé %%“{)figﬁﬁtb}mate formulation

| Ces parenter al mni's ]
prRNnigees saghas ihedncepaiptiancelerlubilibyenhgnoing agents.

needl Fdrmifationd 6t 8bﬁerﬂ6ﬁhl' Admkiisttatide hﬁawtt?e% fofflilated o be
05/ 33107 CT11 04/ 003153 ﬁ aren eral

3 ohdlo @ 5% sp'epsaqudRditicd | glaasss famuiations include
m\,!a edonsa@stainexie] pulsstls coftfolled-, Sﬁr@étedc@dﬁcb?iw@hmméd release.

3l SPERL e A7 Bt g o b oo, o
shikotatpig liguidnibraadohisistration esi ae impiardqd edepot gubvidirn modified
?éle§§%%f e %Bn'{p%rdﬂdf’ E‘;‘?arh@le‘ést?fdsddﬁ fb‘?mu\‘éﬂlﬁbsqiﬂchdghrﬂg-coated

vehi cle 'su fogen

wands anﬂ’f@bﬁéﬁ'&f@ﬁﬂ"lﬂﬁew par ent er aI for mul ati ons
under THeeEdhpBoGRAS ok 't!‘i’é’f‘mvérﬁiron lg?g?rﬁ]éﬁ Ibebéi ministered topically to

g%/g@lllsatlon gaﬁreal & usi %
SRYRY MEfesHhdbatis dgrma ﬁhrrauégem v- khemigak fprmulations for
tl’ﬂ@qm@bBM mdlulci@ ybe, Hyldroddls Tstiche| Wallitidns, dreams, o:ntments

nventi.on n the r arat
Y RSt Do aon. Smt S Sl SHERE 2l imprants,
appnges, n‘mtes [fremddgesi o mtmfohmmass Si{wboaﬁest ay also be used.

éii%f’%{aﬂ{gérgn udseOI gc%h %rage&marﬁ%g?&aﬁﬁ ﬂqlﬁlﬁlypggolatum white

pa‘rrﬁi@ltlane@lyaeﬂne polyﬁtbuieaeegwndl/ andnprbipllerd: gbicehs ePenetration
Madhhésd dﬁsi, %@%ﬁo&%‘i’é’tbﬁt 'ébﬁs beékspﬂﬁl %%dﬁgﬂﬁg%%ﬂ 88 (10), 955-

sustal ne

gﬁ@@ydﬁﬁ@@ q\qq M&ggan (October 1999).

Other means of topical administration include delivery by
electroporation, iontophoresis, phonophoresis, sonophoresis and microneedle
or needle-free (e.g. Powderject™, Bioject™, eifc.) injection.

Formulations for topical administration may be formulated to be
immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

The compounds of the invention can also be administered intranasally
or by inhalation, typically in the form of a dry powder (either alone, as a
rnixture, for example, in a dry blend with lactose, or as a mixed component



Thus conpounds of the invention may be formul ated as
a solid, sem-solid, or thixotropic liquid for
adm ni stration as an inplanted depot providin

WO Z1F1%d  rel ease of the conpound. Exanpl es BE TR 003153
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formul ati ons include drug-coat stents and PGA
m cr ospheres. 20 The conpounds of the invention nmay
al so be adm nistered topically to the skin or
nmucosa, that is, dermally or transdermally. Typical

Egma& afb'r @k&rﬁ;ﬂé nitked watly pResphaiipide sughl as phosphatidylcholine)

f %EV W)Oﬂ%trléno'q%?é §§ :aﬁga'g’()g?!’ggﬁ[; S&%ﬁq fﬁ@ﬂnég Eﬁgsﬁnsed container,

ai @fﬂmilemsel (reterably ams raxtmgmr dsing efectioydeedmamics to
%?fmt@"ﬁc%?iﬁ% BiiE0 or HABTRERC MIRY o FR0OR #16 kse b . sutable

brapélidnpet r sbehum ashi t 8,1, p-tediafiuorgetapeeri Ar 1 1 ,1,2,3,3,3-

E%Réﬁ@@éﬁ@é}gﬂ%ycoko?nﬁﬁ&{r%y eﬁ‘@e 9'tH§ Pomﬂ%PeHéyt | @prise a

e incorporate exanpl e
Pleadiesiie, agant( fryjexagye, ghitosgp (F" %lweﬁfd‘ Mbr gan

Cct
|(ncl Sgﬁb J;n%lggﬂé?s%%ﬁtmpﬁuﬁf p, SPPAVE AltoRfFBrN bP heBlliskt contains

ectropo at i on,

oW'EW@r@ﬁ%SPWTbﬂ%JP%S‘?O%“p% FRBIRIISING. fey example, ethanol
g& ?,d|aﬁue@{|s newghel)f 6rea §eitable Pavateniiestagdnt for dispersing,

sabiRinG ot SlEresR S S e, the BlogJBint®) as sovent

ﬁﬂd/ Qh Bptibhaledurfactare suvhdiabi edrbinedseleate, oleic acid, or an
g rﬁu ‘atl on i ncl ude del ayed-, sustained-, pulsed-

e (sl targeted and progranmed rel ease. 35 The

conpo @rids tofuselip d dyepowder onsusplensiaefarolation, dhe girug product

E# [‘!ﬁ&@ﬁ?s@d {0 a%i @%%JEQQ@ 1) 'déﬂvelély@ Wdldtldﬁ (&P%aﬁ?rléﬁs than 5

owder er al one
exaiqﬂSé i hlSarrmyy bel ashieved Hy QBVO@BDTOBF‘E‘E% carrrmwgang method,

%BHW%Qﬁwz}??e?%ﬁi’n@%ﬂ?b@@ﬁéﬂ ﬁﬂmﬂé/ Q@éél’éﬁt:céﬁlzﬂuad processmg to

articl osp i d
PR A S A R L e
as an Gipsue (Errum for oaxampleg Sfeorni gethtinoot aHRRIG), blisters and

gpgggg%ﬁggﬁ' 859,13@ serq%gr BE ﬁﬁ%@gtg??pﬁgg fsﬁ?gruﬁ%tiﬁﬂ % contain a

pekuder $rik, ofihe lcommpeurnicholithet inventien,od sutiable pader IBase such as

gécgg%- ?%tt%rci\ugﬁd BE? g{eﬁ%rr})a?\cé chbafi Eg%heﬁt%@rffe&r ine, mannitol, or

[ 'uor opr opane.

A mmnaslnanpmaemerragrheolaptosgemy be ceninsiove cagl@nthe form of the

98 cﬂﬁ@ﬁ’@l‘ préi’é'réﬂﬁqﬂe%ﬂéﬁ/ Cb%ﬂ@%%ﬁi‘tébleﬁi&:plents include dextran,

pressuri sed "cont al atom zer,

alngses Braliesat spibitol, xyiiel chaﬂswsdg@%ﬁ@ﬂ 3eheHosae

conpoyd sGRamE! SddiGtion CforeMaAstbe. fet hasw! ini an atomiser using
(optl onal | y, aquequs et hanol

S iaRATA RIS 16 Froda 8 e IS BRVSORTEN ™ diig to 20mg of
Qﬁé Qﬁﬂhﬁtﬂlﬁ(ﬁbﬁaﬁ@ |ﬂfie|ﬁtitfn penpetutiort hadphepattuativt sjolume may

g%ng l o Flr'io f@qﬁ\n A g\} %lggﬁﬁlratt@ﬁt a& boﬁﬂﬁ@e&é compound of the
inventlon propylene glycol sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of propylene glycol include
glycerol and polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners,
such as saccharin or saccharin sodium, may be added to those formulations of
the invention intended for inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to
be immediate and/or modified release using, for example, poly(DL-lactic-



oligolactic acid. Prior to use in a dry powder or
suspension formul ation, the drug product 15 is

wothdd3Rised to a size suitable for delivery by
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* delayreri sHsiyaetdmp -peonizelied- :t"é“'gfﬁﬁ
- of 35hbheompmantisqﬂ thet invgeiibri enay alkal BE/ adiinitassl directly to

inhal"ation (typically less than 5 microns). ﬁﬁ@sz 3153

be achi eved by any appropriate ggnm nuting net hod,

such as spiral jet mlling, fluid bed jet mlling,
supercritical fluid processing to form

nanoparticles, high pressure honobgeni sation, or spray
d:og!w:ghc Gamdpl(%l(mpdel\/lo‘diﬁeebxalaaﬂse fdrmradaieisatinclude  delayed-,

SiRbinod, bl Afiftroled-18iided 90 drdbulifhddlefthce,
povvder!n nifhve ease rof fércmpowdaf dihalews ang earrosals, dhe dosage unit is
percgﬁmhsd wdargaaﬁ aSva) rh%wé.% Qrméfe%g *ﬁrﬁ&gnta Units in

or manc I er Suc -l euci ne

REgREkaNGs with dhatiaventinn ﬁ&bm%a egraRgesh iy @idsuisister a metered
idosehs 4 'ffmc@:f'ntézhﬁg ﬁ&‘i‘loﬂ)@' tRHOmPoetH g&ln?chﬁﬁ of the invention.

r suita |nclu extran,

te&?\[?éa@) QH%WQP%%B A ' g TG 920G which may be

sdatinisteraddnt 4 elaglesdose os, Umb?é)k@uaw Wd @ivided doses throughout
forgal ation for use in an atom ser using

thydrodynam cs to produce a fine mst may .
cont aiTief rcompoyrgist @f 2flve inventidme maymoeinadministeeed rectally or

VR B Aoy AR, SBUIAL ffne. Cocos

buﬁﬁr Iss traddmmb snppositarbase, buhrariousraltepnalpydsemay be used as
QF?&&{rlatét erile water, ethanol and sodi um chlori de.

ative solvents V\/nl ch may be used instead of
pr opy FOFAUALRRS| qrrr@ptm’yag@layaéfrumsaﬂhpwn@mhs,yfcmwlated to be

ghm.ateSaha@bl moﬁhf@(plﬁé@aséucmcﬂﬁné@%té@seaf&mulanons include
| evonment hol or. s et ners, such éé{ arin

r,q:gp'%mmﬁt,:g release.

RS0 Bt ciival g1 B, iR o ohrad 84,8 ‘mitohRBRcslspension or

aalu)tlon ingshtbned pHehdpsted) sterjje daline e>Qiiner é%rmu!atsons suitable for
4

gul}éEDEnhacatdrﬁ I\/%%ilgl& | %fé%}ﬁ Rxdéb ﬂéﬂ%%gél é@dgéragdable (e.g.

beorbekle dﬂ%l spenges dollagen)- andsmndmlﬂdagraq@bl@e(@,g sificone)

ﬁﬁ;ﬁlhhfél I waferst afe@l%b§daﬁﬂd ngﬁwa}sn%ﬂ {;ereé.saéﬁes%ﬁeﬁﬁe such as

case of dry powder Inh aer 0S0

iospmes Oa ePAINeSd Bypﬁuawg Schhay Aroesaghiiaked polyacrylic acid,
gawvmrasc@dret ﬁyéldlr@rﬁi@lﬂﬁcid Uniat scéliilosic ag%Nrﬁéﬁcefor example,

HiB B SR YRSl RS st ctose, o a

helg rmpoly@a{(gzlmfrzdehpolqmp tmobxa‘mplbe gelaregtim may Bw:ncorporated
BAPHRL ) o RSl S o, Pk e, o
wlaironmay alsubeldelivereddwiomtephdwess. t hr oughout
the dgymulations for ocular/aural administration may be formulated to be
immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted, or programmed release.
The compounds of the invention may be combined with socluble
macromolecular entities, such as cyclodextrin and suitable derivatives thereof
or polyethylene glycol-containing polymers, in order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of
the aforementioned modes of adminisiration.



to The conmpounds of the invention may be adm ni stered
rectally or wvaginally, for exanple, in the formof a

wozl%bl:g‘g)sﬂ_’tory, pessary, or enema. Cocoa bu“%c’rﬁsﬂnu/ooshs
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onal suppository base, but various
alternatives may be used as appropriate.
Fornmul ati ons for rectal/vagi nal adm nistrati on nay be
formul ated to be 15 imredi ate and/or nodifi ed
rel ease. Modified rel ease fornul ati ons incl ude

del aypeig-cpeiotiexiriadeompldxesd-for esampie, ats fouadget be generally

‘ﬁﬁ(}gﬁ qr?m %géﬁée@%ﬁg&ﬂkﬁ ﬁmggﬁgé? ec%lfe@ Both mclusmn and

m:mlusﬂan obyr[plem-s ymay the 18edh of P@ro@@ @ﬂtewatsve to direct
(}[,an_rl_ﬁé ﬁ?rg i e Pﬂ.ﬂ%of %lg:lbﬁﬁ‘m' hd r}ﬁwrﬂl’s@d as an auxiliary

terl her tions
auintrtmé;l ie. fa:sra zarrigyu dilwenin @r solubilisgrMest commgrly used for these

%@%loggg oth HISRAL DHetd) ?H@ ? QL cloiskiringpeimples eof which may

56| farimee)in | .mé?rlénao%%'?mgﬁ@rg ﬁ' SE5E 9452, Swich; Gy 1172, wo

gj,/oﬁ 53%&#\[?9@%3 such as ni osorres or |iposones.
mer suc

as crossed ac
poI yv NasMHtLAS It mﬁy eg}rgp‘ %&c?rap g{: qwégﬁgﬂi df the invention
’ﬁod:d{'ﬁﬁmatlbﬁfwm< anptiwar thérapeutic agent, for example for the purpose of

d t | |
S Ror ST RS o ¥l S g5 o prosent
mbmm thdtowcesamure, prgairaceytioal compositions.oableast ege of which
t h t h
cimgiSga ctshiadnd oF 3fp ffiverifon, THaD EhvBRRERY 8 ddfibined in the
fornt ofpd it esiitableHor coRdministation Of)thﬂ eemMpEsHions.
adm Mg attl‘T) I f bd C’ih%hﬁdrﬁ%érﬁpﬁ@es 3fvé "Bedintire  separate

and/ or nodi ease. fied

pbarmyacaution opnmczﬁt!@nSd eﬁta!ﬁ*%t one ‘%{Fﬁgdcomﬁ‘{ﬂss adeompound of
Fd}mlﬂé’ #&Qﬁ a phﬁfrﬁﬁ&@@hcemy @fc@ﬁtmltr sbivate or Begivative thereof,

ention m e _conbhi.ned w

gaﬂuﬁp@ns ,fgg rsgp@[%tg retajring ¢ comf,lté%ns Lddh as a container,
asder Bt oradidided folllpackeer iArmekampla béseach a dit is the familiar

PREE Ak s 0 PR GRaL AR ot B BT
t ast eThekit ofythevinvantioh ab partioplathuguitable for rimjnistaring different
d
Hasatd LR ‘*%nae%pi%"@%ﬁ%@%@%“%%%@B%Sfoﬁ‘%%‘ﬁ%%"zg“e separate
Dotrqpos;h@lnede»tt differenhplasags, inigrvalsams dor Jlitgating,fhe separate
nﬂ)%sﬁ%?n%r ﬁghhﬁst Ui Wnokiger. MORd é%@?s@g@ampfaﬁc@nﬂ'le kit typically

mnlstrat| n routes. Both .inclu

i on
ﬁ@mpnﬁgs u:grqmloagrfgr @Q@@nn@é@aﬂgg A@e Zyovided with a so-called
ﬁl,érﬁ{) jgve to direct conplexati on with the drug,

e Cont B OSSP o, A b, goout ot
Yo&g, ﬁféﬁl@tﬁk yailg atbgfeo bf t2hesmpopndpoistre invendiophis- typlcally in the
S 1 FEERGE R 0o, ARG sty 2o sooms
eibpehding, oM@ourse, on the mode of adminisiration, the age, condltton and
weight of the patient, and will in any case be at the ultimate discretion of the
physician. The total daily dose may be administered in single or divided doses.

Accordingly in another aspect the invention provides a pharmaceutical
composition including a compound of formula (l) or a pharmaceutically
acceptable salt, solvate or derivative thereof together with one or more
pharmaceutically acceptable excipients, diluents or carriers.



94/ 02518 and WO 98/55148. Inasmuch as it may
desirable to adm ni ster a conpound of the invention

WO ﬂ(ﬁs/{)ﬁl&P”b' nation with another therapeutic agen {leofu%oshs
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exanpl e, for the purpose of treating a particula

di sease or condition, it is witdsin the scope of the

present invention that two or nore pharnaceutica
conpositions, at |east one of mhlch contains a

compound of the |nvent|o nveni ently be

combi RBA FRMPAUNGS @fnicsmula ki)t 8% that Aharglaceutically acoeptable

QQH‘Q ”‘Sﬂlvﬁiésatd@ @Eriviafifes ORRAS | fhe0 RRlvahiagth Utﬁaf hﬁeﬁ?' hre more
vention coggrl ses two, or nore se

r
SHlsEim e eVt Thaie GaPis GRSt 81 AcURB: BSRaOre vispieRt, are betier
apsdreds afe atorpa@tablepfare nasrauieaistant o m@taboilsm, have a reduced

3564 RS el ARG Buq bror ik FieShgner more desirable
pripEries (. gawﬂh cesypexdt ito isohubilitg o Hnygmsa:opmty}athwr the compounds
Qﬁ%ﬁdﬁﬁb tle, or divided foil packet. An exanple of

‘is the famliar 20 blister pack used for
t he pl?ﬂ: pagicarofthe atsinapeyunds 9§ ihe gneentiarh davekeduted inhibitory
5gﬁrﬁl tt’ﬂfe HPF?@t?&EsélﬁrrPghhhﬁé‘i qfrjolbrﬁ‘)‘é;nbﬁbéfe th%rcardlac action

ering dif
Bﬂf@lntlahdlll@é!ﬂ@r{m arolomgﬁtlcaarharﬁ keen idaptifigd @eaalnstdue to action

QPWHQSHEH@SpcﬁthUH ehaRherQEAgEr OpfiivR! 6 PHarmatotherapy, 2,
titrating t rate TA‘?TEOSI ti ons agi_lal nst one

BRRE oS, 200Dk FI PEIRPRIR &S 'YL 1S T BabPipniia fiabilty to
pmmbgsrasalcttagdratl @rmﬁytlﬁlnra@@mmjrsad@é g@nilﬁzambmdp)e In providing
[oviae a_S a al or

EovRbnGs ahin” eRifininriter, FEATEE AhBipuS, antivipneatohe HERG
pOtSEiuGD thanr?élkgmtl‘t reomparablel adt yingweeedf phamnapakinetics, the

- By SR g RE U rd ey ergeve coRs

' amaggnlsawwrfgﬂhehrgnpr@wed@ar@ac safetyhe mode of

adn NAb" &bhBBundd orA@Amub 1 drlc el bhatfBLieAln Beceptabie

pat i ent in any ca
sl rqlvalgs ornd tierivigtiyas dnay . beradmipisigreghplapey@seas part of a

Mﬁbﬁ%tl@ﬁﬁh@f&ﬁiyer FHus Indli:aed vittin ¢he se6pe @ﬁi’tﬁé present invention

e b
u‘:mtmui dn (additton do ph@omgeerutd oblthy indntiang e:maabk enore additional

Prnn ¥ (R Sy B 150G e BRES g RrdFEd 1o as

combimationdhecapy, inay benised @5 08 3keetment and prevention of any of

t?'lg(iﬂaﬁgg«9§ 0 QL hetio 5 %ﬂ%‘t&ﬂ rI@PBF ‘?%FB&até(f With! @CHS chemokine

nd t ar nmaceu
@ﬂeﬂmfe@oﬂﬁkﬁt@é‘r M%twul@réy mfe@tf@rh éﬁyahvmag@munadeﬁﬁepcy virus,

ANE. ThcCuse BF 8GEH OmBIRNforRtHERA f@@kﬁe&ﬁfﬁﬁbaﬂfnent with respect
action, are rmrg'ﬁ_gten are{?ﬂc bsaorb

ol Sealngnt and meventen & vatection. and aBeIPIERIoR9kthe human
mﬁuﬁedeﬁcuetﬁqodnmfsf a4l , ahdvieltedi p@th@g@dncsaéteé\x{mses within a

rofi.l.e or aye 1% er. nore de %

Batlent in nee redtment oF one at Hsk of ecoming such a patient. The
ability of such retroviral pathogens to evolve within a relatively short period of
time into strains resistant to any monotherapy which has been administered to
said patient is well known in the literature. A recommended treatment for HIV
is a combination drug treatment called Highly Active Anti-Retroviral Therapy, or
HAART. HAART combines three or more HIV drugs. Thus, the methods of
treatment and pharmaceutical compositions of the present invention may
employ a compound of the invention in the form of monotherapy, but said



properties (e.g. with respect to solubility or
hygroscopicity) than the conpounds of the prior art.
articular, the compounds of the inventio
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channel . Prol ongation of the caggliac action 10

potential duration (QT prol ongation) has been

identified as being due to action at the HERG

pot assi um channel (Expert Opinion of Pharmacot herapy,
%eth@@@@n&&mé’é&iﬂdns @Taprajkcmrmtum irs theofammt ©f combination

ﬂ%’rﬁw :O%lﬁaotlpé %E)Ig égﬂirﬁ{g w%d‘ L@ﬁﬁ%n &% Yo@Gministered
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| nhi Qi t or e HERG 15 pot assi um channel
Wﬁ%@léugbgf ﬁéf)rreg@ed phar macoki netics, the

i nvent i tmapiudhied esnbastipeoh af tehinyentiow, combinations of the present
t. I t
M?ﬁbﬂ@ﬁ“ ihERdkY ﬁééﬁgéﬁg‘ée\gﬁfR% BGHHS of V‘f‘oh‘ﬂ%lla (h, or a

roved car npound
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ARINAVROMpPIRAVIS érﬁﬁ?&da%irnﬁtmmmtl tanaiirpAG¥85%and TMC 114;

SonTier Qagt%’”éfe?%é%ﬁ%ﬁb "H‘fag'ﬁfefﬁe@élﬁ%éﬁoda?'“d*ng but ot
Ilhﬁbﬂpwtm&imﬁi@sdeﬁwﬂm@Idalppdi\ﬂnde ugfavirgnee bs{[3,5-Diethyi-1-(2-

tgﬁ)n)iyrﬁﬁ{ﬁp FF @ﬁ%—yﬁgﬁyﬁk‘%@h@ﬁ]})@ﬁﬁé?pzmonmay ?Elamaceutlcally
@Iceepm@@ osaltsndidivaies oedidetivaties di’lem‘bcﬁe{[?eﬂiqunﬁopyl -1-(2-
P e B o T PEbas JRF SISy RonRIbhRHR, V. or
mermaceumltyomemam@rsa!we sepates Oégﬁéwahvw thereot; GW-8248;

N0 ?‘ %cleé@déﬁ%ﬁc[éoﬁab%Oérs%nﬁanscnptase inhibitors
reve i 6n o tion.and multiplication

NUR&HS) | mﬁm@agf pgt gmtyllmltpgs to thn@owa Bes eqhaggaslne zalcitabine,
RELRRHSE! IAnkihding bbﬁ@é\nw édéfﬁ\na dﬁﬂv@ﬂ!; itemdfolin, emtrcitabine and

S Sher Bastb e PS8 R B SO s <o

ENL‘{)M\& 3N 3-(B-Isapropyls- maihyi -&Hhr 2 4|eiaazold41yf) -exd-8e into

DI e 2P B P  BRrRRTEIE S PR U e BRECarboxamide

Iortp&rmMaceutI@altyeamﬂmmledsaitsea@Inatﬂs graterivatives thereof,

t d . -
ARGl on, dr U9 bh gAY ERALS SRlAel g s fEhbRpnenypropy 8-
tetmabicysto] Sk Hlosi- B—wkagsethvhﬁé 6 /hietragy sy $Hgmidazol4,5-
tcf]@@idfﬁé‘% @&‘Boﬂgéﬁ@aﬁﬁ WHARlacentieay) tdeepidtlet b8lts, solvates or

ent invention may ‘enploy a corpound of the
|dﬂf@ﬁi'¥%$1thﬁf9t3fie form of nonot herapy, but said WO

%ﬂ@ﬁ{yp%ll) 7 PCT/308R06/(893DHB- (é@taﬁﬁdﬁ)@(mﬂdomphenyl)propyl] -8-
giq[%?f@iﬁa)ai%rﬁgmi‘ff%% OratelanieE Ehmidannle >

Qf]pjn*‘tﬂne@ealtbo&p!m eoc qettridcstically acceptable salts, solvates or

derivatives thereof,

ethyl 1-endo-{8-[(38)-3-(acetylamino)-3-(3-fluorophenyl)propyi}-8-

azabicyclo[3.2.1]oct-3-yl}-2-methyl-4,5,6,7-tetrahydro-1H-imidazof4,5-

clpyridine-5-carboxylate or pharmaceutically accepiable saifs, solvates or

derivatives thereof,

Sch D, ONO4128, GW873140, AMD-887 and CMPD-167; agents which inhibit

the interaction of gp120 with CD4, including but not limited to BMS806, BMS-



in conbination with one or nore additional
t herapeutic agents such as those described in detail

woﬁ;b‘%ﬁﬁﬁ herein. 5 In a further enbodi nent of (;'BFBZOU-U(}(B]\S
n
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I nvention, conbinations of the present inve
include treatnment with a conpowrd of fornula (1), or
a pharnmaceutically acceptable salt, solvate or
derivative thereof, and one or nore additional

t hera eutlcaents selected fromthe follow n H vV

488 6-{(1$h H(2R)-4-Benzey-2imeihybpingrazin- Tngl- g’l-mﬁth}é@-oxo-
bfhdxﬂ' 40 étH mﬁrﬂi'}?é’ bloarB8AcRYd metAPaffgéd! navir,

| opi aV| r, taz vir, tiprapavir 859
aRd S 24 RirdrRenzsvaen @'VfE{F{?F%“ﬂ’)ﬂlﬂr&cﬁiemﬂé’ew@ﬁhoxy}
Bﬂhéﬁﬂd IN-nf béﬂzarhiﬁi@' bﬁéﬁ@d@ms Wwhich ihhiBif he drtfy of HIV

V'Prég&%calhm Yaing bUEbaf BRI I phftairidd) 1338, PrO 542 and

Hﬂwnaapirﬁégmbbdnmbltemo indhading bt anhmlted to L-870,810; and

ti. acceptabl e salts, solvates or
E‘E\%Sggf%@&?%ereof 5-{[3-Cycl opropyl -1-(2 15

hydr oXhetehyis) asaxetnmytmel:l within the scope the present invention,

t 0
E’%@%’ﬁ%@bﬁ ca%' ]CB%C%&R{’BLF@@;% (Q Bg g bharmaceutically acceptable
aait,u satwatfesort h:@fy@flve dhe@;mis tog@W@GMhameTmlmre additional

S t
| nh| ARICT 2 dﬁgﬁ\#{_rmeﬁ%nﬂé %Ié 88 ?rrdnﬂ’ i grqup _consisting  of

Including but not limt
emtaraapne infibarosing. PYIOYURase Imnaungmagdilaiors, such as

@ma@agﬁ%gé Eol gea\‘(/:ﬁr\/dlétuﬁb Qtd(tﬂh'fhctdr@ (@ go¥hfgramostim),

t abi CCR5
E\%xfgﬁh SasPiph AnodtTAlo B p-th ki ARIPGRNEE And (erious forms of
iBterferbd- ( 3ot sofrteffgrorb- mekhivativild: 1, itHert r i ekemoking ) - receptor

SO/ R80T RiEhr 89, 5XGRY. AMPOBiste (5 rAMROZY agents

«hbl&‘imsdbstanmabhanhﬂmeudlsumtl gr alevepaseh\arad arasscription or RNA

Iﬁgﬁ&f & Lga%)%' éﬁ'%l&g\é@?y Q?méﬁggragﬁ?li‘%bag rtga cltlyatoo) or nef
{hagatige px) le’ ,3 agents which substantlaiy |n ibit, disrupt or
d&&Gbase ll.‘lla}ﬂs?at%t &y&;néoﬁ nforé 'ptrSié’ I?J‘éﬂﬁr@séed by the virus (including,

H- i m daz: i ne car boxylate or

B‘I‘Fa'ﬁ?ﬁd&”@'ﬁ‘%‘i’ i qu)mgée@w@a%m f Prpieln eéla'iexﬁat%%amagomsm of one
Seforaproten fmlﬁ@Dlﬁwnni’@tlbisde transcri ﬁtase such as Tat or Nef;; agents

ate %ﬁgh éleatgr é%ressaon

¢rernolings }that irEthjeI CCHY 6coptart inddrydlisatBih sockMBT-405 MIP-1p,

AANTERY Bt rRLSBE BB g S BRI Wl wigpt inoction o
imprgve the condition or outcome of HIV-infected individuals through different

fhe? Q@“{r% [(39)-3- (acetyl anmi no) - 3- (3-f1 uor ophenyl ) pro
azabi c cIo[
]OCt -Bggnts- wh ‘194‘05 GnW@@ﬁH@hy@%ﬂ rregulate) CCR5 receptor

&k r&‘s@léﬁo[lﬁclﬁdec]|ﬁ#ﬁm%§iﬁn§s§a?ﬁ§’oxé’uc§{ ealr calcmelérn inhibitors

har rmc ut| ca F tabl e salts, solvates or
(2} I@glfq os%g Di):OlﬁtﬁfPﬂ? @51 yhich interfere  with
ofytﬁkiﬁmpamimﬁWDoitGggnalﬂﬁg sushi a ilaiﬂm&IKmaéée(JAK) inhibitors

éne«{lgﬁr %ﬂﬁ%@%@fﬂ%%@% {%éﬁég@ﬁhﬂ% F thy? -(7H-pyrrolo[2,3-
cﬂ]ﬁvnmn@myla)mﬁe] piperidin-1-yl}-3-oxo-propionitrile) and
pharmaceutically acceptable salts, solvates or derivatives thereof; cytokine
antibodies (e.g. antibodies that inhibit the interleukin-2 (IL-2) receptor, including
basiiiximab and daclizumab); and agenis which interfere with cell activation or
cell cycling, such as rapamycin.



27 488043, 5-{(1
S) 2 [ (2R) - 4- Benzoyl - 2- net hyl - pi perazin-1-yl]-I|-methy
et hoxy} - 4- met hoxy- pyri di ne- 2- car box)f’CLrﬁB%)%'
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S) - 2- [(2R) 4- Benzoyl - 2- net hyl - ppgper azi n-1-yl ] - 1- net hy
| - 2- oxo- et hoxy}- 3-net hoxy- N net hyl - benzam de; ot her

agents which inhibit the entry of HV 5 into a target
cell, including but not limted to enfuviritide,

T1249 TH%W@ @Za&ﬁd inBlBGed 4 Qyithimt e aseopienhihisi tpnesent  invention,
i ncl udi not limte

iGNt 0 RSMpQUOH 03 fbﬁgb@dég & %ﬁhﬁlﬁ?ﬁg&gﬁéﬁg} acceptable
tslaﬁ m@wet or ndenvative, thexaob; rtagetbﬁs with aonenpoum@re)f additional

GO0 e TSI 19 ke 588 b compouns

cnie!he invemtionatriireby teading 4o Apereased aggﬂ&gre in patients. Increasing
5{}%%@ ‘g’{é,t Lrynsxlf&L Iﬁgll}lgﬂnéf %”kr’ié\ﬁn %%&iﬁgs' PhisaPthe benefit of

ors, e. hydr oxyur
incrensingdiiccelicacy of 4he SEMARLARBobGIBVARIGD B sgducing the dose

TGN .'aEH JbithE nPEfidadg e @’1 (Jﬂbgosted dose. The metabolism
sa ﬁram)sm t achy klnln[‘cﬁ%{f Eogu ators é’ﬁd%‘ d out b
ik he sompaindssof thednyantion inglueroxifalye Proesss rried out by
<F4smtt o evirersy) easy rriéél bamm&ﬂy)e(gﬁihes?m amdr esjpation by UDP
oni st's agqni sts s ant a
esso05e/ Jgneramrat GBI FUATeEnn] Bt avond the agents
dhélf w2l g uded ﬁeaiﬁerealseahetemwure pf iagpatientRA compound of the

(pcrg ' 3}1&%@%%%& | nﬁlggtc%ﬁrafc(t)%s lﬁﬁfbﬂc;{s of at Ieatst one isoform of
1thg Wytdahrgmiale 450 )(C YA enayimss. sﬁb@tl%aﬁ)rrasl CYP450 that may

185 bl 00 PEYIGE RS PRSP 0T P! OvPDe

{DYPEEE; CHPAGO BDHCY B§A|4at Sigitakie aseat%th@t SRR b@é!s@rﬁ’ to inhibit
PYRHAAOMRIRIB, Bt BRE noPlimiBH o nrn@havm Ss)a m&/ir bhRétoconazole.

reverse transcéri ptase, such as Taft.

whi oh 1 Ml BErRRISERISA Y S Beksom SHHerdn iart “Bake combination

r(ﬁﬁﬁpfr@étrﬁérﬁlr e5s| @@scnbéhiell‘iéﬁelﬁeabbh@,t mwltmnﬁﬁaé two or more
receptor internalisation S’#ﬁh M P-1

ndsening Jhe RAELS dra Rt HACheam Qhastd. Thps, by way
igihilddtiationr ahly] af erhbimation maymmooveischa cmm’mmmdmf dre invention

f H Vi f
Ak GBSl B UCRAY o e RIS o nd ORI NRTIs an
amathercQORA m)tag@ﬁﬁt,r&f’é,m ot angygir Bnan rN:NBEb and S0 on.
| mm”ﬁﬁgaaaﬁ@ﬁnﬁé ! %gpﬁeﬁr@n@l Gfliﬁé tpbﬂﬁb béfffé:%x%y, %hlch may

(e croll mus an osporin erold
vﬁﬂO@BSﬁatEefhﬁeU@ of tnerapet;tw ﬁGGBFSo@u%W*EW 9 the compounds of the

ﬁh%}ﬁldd NehereUGHafs béarﬁtﬁm*i%r’ihiseaﬁo}ﬂfésl WhidH t @dmpel or highly
JAK-3 inhi'b tors inclu

39{:@@“1@[;@; e rasen pf ag,cpﬁg%lﬂ@qloq P?i—%;?PP?ﬂQ}{@ of the invention and
@lﬂﬁémr@rﬂpé‘uﬂd hgeni, Rekhragp et thi tredtribnt 8f diseapespiraonditions

ngtnE; t@i:ecg& @qegﬁrﬁzét %r?@;e&glyaggﬁﬁgﬁ té%l hasic or underiymg

E(.T:IBRBOdhemokmeg reeaptobododslatdthidisedsicbior admslition. For example,

WhEE RakhAsiE b RsUndriiGRRE Fecepidt niGifiged disease or condition is
HIV infection and multiplication i may be necessary or at least desirable 1o
treat Hepatitis C Virus (HCV), Hepatitis B Virus (HBV), Human Papillomavirus
(HPV), opportunistic infections (including bacterial and fungal infections),
neoplasms, and other conditions which occur as the result of the immune-
compromised staie of the patient being treated. Other therapeutic agents may
be used with the compounds of the invention, e.g., in order to provide immune




basi | i xi mab and daclizumab); and agents which
interfere with cell activation or cell cycling, such
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ere I's also included within the scope the
i nvention, conbinations of a cgnpound of fornula
(I'), or a pharmaceutically acceptable salt, solvate
or derivative thereof, together with one or nore
additional therapeutic agents which sl ow down the
sﬁﬁfn&!aﬁbnrm’t@bbbaspaimf ahdl énfianpetiiot whith adeompany the initial and

nventl eading to increased exposure in
QPF‘E}ﬁ’gal Hﬁp Cfdg t he exposure in such a manner

!s knaecordingipodherapeliiici sagemis t for luseefint combination with the

LR8O ) Y Bk BT Sl ot sontes
arid; slenvatives c alsp amm@nbm@r@naos@egméed interferons  (e.g.

ﬁ% & drSf affh-2ah %nﬁpgﬂgg%ﬂgﬁeﬁfn tdifa- QB)V eﬁ?ﬁl@ﬂdlng%nba\nnn and

es oxl dative sses carried out by 1

groNpatabine: w&%trq?ém@né i dhepatitisp agliungals such as fluconazole,
f%@pd;%tg?ézjgwebwab'@ﬁanguct&.gﬂg@dﬂucﬁrg@mi ﬁf@ﬁﬁaa%&ﬂ'lals such as
Sy I us

%hﬁe@wcmg A HBRR oM BRSSOy CAURar s, ipXgribicin, and

Cfoﬂfthé hrzativiegs ©itAIDS elatah Kaposis @aecctrha;t andrridofovir,
ors of at. east oae ﬁofor

f@wwaﬁrbnef%&s@ ovealBP Gy ABE” VAIRBLOI! ipkor reatment  of
dyYeregatdvirtus@\Lprdiimittsenef i ci al | y i nhi bi ted i ncl ude,

ot AR, oS, 60T RS, o Y i e

cagnbinationtol @empaunchof daanumfl),a@@anmamaﬁewdaﬁw acceptable
it YRR - o&ﬁ%&ﬂ)a‘i‘i@é'the%ofk\ﬂﬁ%oﬁw %ntdagton‘i&t Eu@ﬁ‘ as BX-471; a

apprecl at e erson ski |l
Qﬂfﬂtﬁd@ﬂpﬁwtcd rﬁﬂj’mﬁteﬁﬂﬁ%rﬂs salmeieilr a wortigestesoid agonist, such

fﬁﬁié‘é@oné‘iﬁoﬁ@ﬁﬁ[é Zef 1e_trm ahtdgb)hest aikcte aa?ﬁgﬁ@mm\n Anuscarinic
S o AT i A

raflamiiget @ GOXthinhibventsueh ascdiccori, Qraldﬁltfcﬁ(itNBﬂrefecomb an

alpfieRey %@@ ‘é@oﬁ? @@B}ageﬁﬁﬁ o} ﬁ%&%tﬁadw:? qs\‘ﬁ\f]%qlﬁqterfgﬁon such

ANREBIFana BNForeceptoraduhdtilaiort suciheas eqiiNfealpha othibitor (e.g.

AREARRLBLC LT CLontalctRY ARHASECSAERALE W%tatn (e.0.

r&peut it agents n
aoniestaiing; or arh@nmmmnpptﬁssaﬂhemcrn@@ epcleapainn en4 macrolide

gl.%'é’é‘?d(ﬁéhﬁﬁﬂé‘:h conpel or highly recomend the use
a conbination of a conpound. of the i nvention

an ot HErtherhayrsdese '%bﬁ?mbﬂﬁﬁ?“&s |€P1CPH¥P°PPQGRW€H'PU|3 (h ora
;ﬂfarmai)‘é@ﬁ@éllgpfacﬁfé@@aﬁleoﬁéﬁ Wolvehe dof efdrivative StHeredf @id  other

Bt B8 SRR PR R B ALCH Hobos orms, eiter

supataisho or ﬁocommamnd)m witimtegich otherpasidcinCleRins of their time of
SJPRAHee SHSH Sl 53505l CERRL. b8 gmistration
afrorg componedbagenipnaythe prior to, concurrent with, or subsequent to the
administration of the other component agent(s).

Accordingly, in a further aspect the invention provides a pharmaceutical
composition comprising a compound of formula (I) or a pharmaceutically
accepiable salt, solvate or derivative thereof and one or more additional
therapeutic agents. _

It is to be appreciated that all references herein to treatment include
curative, pailiative and prophylactic treatment.



treat Hepatitis C Virus (HCV), Hepatitis B Virus
(HBV), Human Papillomavirus (HPV), opportunistic

Wozb‘ﬁp'gﬁﬁhons (i ncl udi ng bacterial and fungal PCT/IB2 0410ﬁ31w3
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ions), 35 neoplasns, and other conditions
occur as the result of the i myme- conprom sed state
of the patient being treated. O her therapeutic
agents may be used with the conpounds of the
invention, e.g., in order to provide immune WO
2005/‘[01'b'3ikﬁrénﬁﬁfﬁ/lé RRGArEte0 DySBe fRbowingrixampes endRreparations

iy e L B g, TR O B o0 B28Y . gt .

hfﬁhoapeutl c agents for use in conmbination with the

Q@% of formula (1) and their pharmaceutically
e salts, solvates 5 and derivatives al so
hHMSudbwr&!ﬁcduﬁmmﬂSS EPUR ed i nterferons (e.g.

@lﬁiﬁfégm 15ﬁn?sﬁssaéﬁédﬂﬁﬁb nterferon alfa-2b),

mvud| avirin an 10|t&{b|nefor t he

ARGt restimesPhesisRressYre m\cﬁ e R o TS

égMcog[&ﬂlﬁ pray R¥fiddtpnazol e, itraconazol e, and
voriconazol e; "antibacterials such as azithronycin
NMR = nyelaas rpageeis rqsﬁ’P@P? rons, daunor ubi cin,
tléoxﬂfﬁllhyérrbhraMtdgaphyhtaxel for the treatnent of
Al DS r ted Kaposi's sarcoma; and cidofovir,
%mmﬁm foscamet, ganciclovir and valcyte for the
treatnent of cytorregal ovirus (CW) retinitis.
%ﬂgﬁocoml nations for use according to the
n include conbination of a.c ound. of,
W@%ﬁaﬂﬁm 7yt ArEimidazo[4.5-
i fVAY| B o flvdrobhan@litbpyllacetamide
N ¢ T a beta adrenoceptor
agonl st, such as sal neterol; a corticosteroid
agoni st, such fluticasone propli\ﬂ%>- : a LTD4

ant agoni st , su%@ asHont el ukast carinic
ant agoni st, suc [ ' .. a PDE4

i nhi bitor, such égs [ ilast; a

COX- 2 i nhi bi tor, “Syck Meb or

rof ecoxi b; an 20 a 2-delta ligand, sugh as
gabapentin or preg (n; a beta- |nterfer€h such as
REBI F; a TNF receptor nbdul ator, such as a TNF-aIpha
i nhi bitor (e.g. adalinmmab), a HMG CoA reductase
inhibitor, such as a statin (e.g. atorvastatin); or

e ATSMRRIPBSIRRSATIOl W hamney . (4 G- endar(2-Methyl-4,5,6,7-

iehabudsd bk iae AR R0 Rz BRI 2 flopse i 163
ﬂddropheﬂyl)mbpyl}ac@tamzdal (94nag, o g1 alhel) staldtchl@r@m%th@ne (5mi}, at
2 dﬁéﬂ‘nﬁ%ﬁﬁt}(ﬁet Gﬂsesﬁdé&daé&tn@eél?logaéfﬁ@ﬁvt OQamﬁa!)(ﬁ))lowed by

st ered or ns

Nfi‘rbdﬂawrvmdethmmmﬁ WABKl dh2@Mmokkac ﬁ*f’ﬁﬁf hée: haw@ Iﬂ?ﬁ‘ reaction
r&\ﬁ{kmﬂ% g\?]ae% @P[e& {7 Q:flchlétqﬂé‘théhéawrﬁ!) afd tWgker (5ml) and then
Y rase: dopmratir a%/au’tntj1 'Ilhe organic componeni was
passed throaghoa phase separation g p
concentrated by passing a stream of nitrogen over the solution and the
resuliing mixture was purified using a Mega Bond Elut™" Si cartridge (10g,
Varian) eluting with dichloromethane:methanol:concentrated  aqueous
ammonia (95:5:0.5, by volume) to give the fitle compound as a white foam
(80mg, 79%).
LRMS (elecirospray): m/z [M+Na'] 504, [MH] 482



30 of one conponent agent may be prior to, concurrent
W th, or subsequent to the admnistration of the

Woﬂﬁg}ﬂmﬁorrponent agent(s). Accordingly, in a E‘#’HIEZ%[MIOUSI\?»

10

16

pect the invention provides a pharmaceutica
conp03|t| on conprising a conpoufd of formula (1) or a
phar maceutically acceptable salt, solvate or
derivative thereof and one or nore additional 35
therapeutic agents. It is to be appreciated that all
Folind €2)BH35eHeV82; N, 13259 mentHsiMedid €.5 &A1) vequires C, 63.03;
g@l_# '%t [ Vﬁ? 3§d prophylactic treatnent. WO 2005/ 033107

/‘ %O 3153 30 The invention is illustrated by
{die -4 7°¢ @i ign@nalipMsOliNd Preparations in which the
following further abbreviations may be used: h = hour
mn = mnute 5 LRM5S = | ow resol uti on nass spectrum

resol uti on nmass spectrum APCl + =

??1 & RBGhfle® WesreYs n% Iﬁ‘hét%rdlr@“tosﬂié ﬁibthgé“dbscnbed above for

ectrospray 1 onj sat = _Nnucl e
Fxamplice 110 USIG. 1 H\Hﬂa\l @W-W%%ﬁ@%ﬂxﬁ%ﬁ i -tetrahydro-14-
imidazb 4, idin-14- -aqazabzcycio[s 2, 1]001—8— I-1-(3-

ﬁﬁpmpfhﬁgggﬁaroﬁ@gcgagpgdgﬁﬁ B oSt SR

ménd of formula
prAH BR¥S whs(Settrospraghemigatig.opy! | acet am de Me

HNN O -~ NuMe Il O F To a stirred sol ution
of the amne N-{(1 S)-3-[3-endo-(2-Methyl-4,5,6,7- 20
Examgpy 8r o- 1 LRMS: m/z [MH*] 522

H-i ni dazol 4, 5- i din-1-yl)-8- t
5 T oo RS PR 1200

Nl n. di ne (5n1 )
wag %;aﬂ or | . 66 %f;‘rmDI?) 840N| opedoby

[a]p -20.9° (2.04mg/mi in MeOH)

Example 3 : LRMS: m/z [MH] 508
Me Found C, 66.53; H, 7.59; N, 13.23.

Me}rﬁ N CogHasFNsO,. 0.1 H20 requires C,
o&\rn\z@/ 7 ) \r(<] 66.26; H, 7.67; N, 13.32%.

. [alp —20.5° (2.38mg/mi in MeOH)

Example 4
N-{(1 8)-3-[3-endo-(5-1sobuiyryl-2-methyl-4.5.6.7-tetrahydro-1 H-imidazof4,5-

clovridin-1-y1)-8-azabicyclo[3.2.1]oct-8-yi]-1-(3-fluorophenyl)propyllacetamide

Me
=N
IO
N 4 Me
O
o e
8]
F

To a stirred solution of amine N-{(15)-3-[3-endo-(2-Methyl-4,5,6,7-tetrahydro-
1 H-imidazo[4,5-clpyridin-1-yl)-8-azabicyclof3.2.1]oct-8-yl]-1-(3-




N, N-di i so- propyl et hyl am ne (451, 0.26mol). After 15
hours the reaction mxture was diluted with

di chl oronet hane (5nl) and water (5nl) and then_25

WO 98¥8EY7 hr ough a phase separation cartridge. FFHEB2004/003153

organi c conponent was concentrated by passing a
stream of nitrogen over the solution and the

resulting mxture was purified using a Mega Bond

EIutF h Si cartridge (10g, Varian) eluting with

ﬂéﬂW??%a%%ﬂ@' ﬁeﬂyﬁlﬁm@i)amﬂfb@l@hydmfuran (500ml)

waﬁrpﬁﬂﬂﬁﬂi H@ﬂayiamm% (
&2"‘385‘7%%3 107 m‘fﬁ 5@”%&%2 Afids 1 [thH']a é@ﬂ)d&bomon of isobutyryi

82004/ 003
ghigrde \ywag 3

gﬁﬂgl Sficpt hg t%_ktggot@epmse addition of
] ’05§1@ﬂ§alg\f%éq g‘gUthe reaction

5 fhdls wadd c@ndéhtr@{edlﬁ) &@pr@aﬂnate!?ﬁﬁomaamdngﬂMaoatate (200mi)

e, O i AR SR P 9% Kl soution

omhingwiv) (The aqueous phase was separated and exiracied with

%ﬂyg?é%g"[‘ é%gf@, hgyérgén% %.%g@g%ﬁ&hwf f]:ﬁﬁ'bmed washed with

brioe {SGQfIn]) dried (Mgﬁiai)pm@wmmrdmt&@ euféll anmebile qil was obtained
10 mgféheﬁggtrﬁﬂg{s‘ggé'?éﬁ"iH%nﬂf fﬂfa‘iﬂ" Fho ]f‘és{cM)e w‘éis| disBM¥Red in ethyl

| oni sat | on., EXannl e égleclw,qth hot
seotale (rtaumr) ®d6f79@i9d io 90 @4 WR erlﬁJ 5&“) Was A e ho
%fﬂﬁ% Ridu H?Qa‘seéllﬁvﬁeﬁﬁt&slow ASRLII ) téh]perature The

asiniale vargslicnies! PYAaton Wesha NGy setate (5om) and
bried - &%er'\kedLl%eaigPred‘@rél toNgive9o tiB Fitle omPoiindi?ds a white solid

reqw r@g 66.26; H 7.67; N, 13.32% 10CC
15 %% (2.38mg/m in MeOH) F Exanple 4 N-1(1
SRI\AB[rﬁ;’;_eMd*-](El-O sobutyryl -2-net hyl -4, 5, 6, 7-t et rahydr

A PR o B LT e BT ML BT et e
(1

(1H, m), 6.92-6.97 (1H, m), 5.13°5.

. 4.52-4.63 (1H, m), 4.43-4.44

(2H, m), 3.78-3.89 (2H, m), 3.31-3.40 (2H, m), 2.90-3.06 (1H, m), 2.77-2.84
50 and 2.69-2.75 (2H, 2xm), 2.39-2.51 (2H, m), 2.36 and 2.35 (3H, 2xs), 2.20-
2.30 (2H, m), 2.03-2.13 (2H, m), 1.95 (3H, s), 1.84-1.90 (2H, m), 1.55-1.65

(4H, m), 1.08-1.11 and 1.04-1.06 (6H, 2xm). Rotamers.
Found C, 66.94; H, 7.92; N, 13.47. CagHsoFN5O5. 0.5 HxO.
requires C, 67.16; H, 7.97; N, 13.50.

25 [alp —23.4° (1.64mg/ml in MeOH)

Examples 5-7

These examples were prepared according to method described above for
Example 1 using N-{(15)-3-{3-endo-(2-Methyl-4,5,6,7-tetrahydro-1H-

30 imidazo[4,5-cJpyridin-1-yl)-8-azabicyclo[3.2.1}oct-8-yl]-1-(3-

fluorophenyl)propyllacetamide and the corresponding compound of formula
(V). All LRMS was electrospray, except for Ex 6, which was atmosphetic

pressure chemical ionisation.

35



woz’ﬁ@\,&-_ﬁ;&,—endo (2-Methyl -4,5,6,7-tetrahydro-

10

15 M MNN N- M NM OF To a stirred sol ution
of amne N-{(1

Him dazo[ 4,5-c] pyridin-1-yi)-8-azabicycl o] BPSTquWO%h;
Joct-8-yl]- 1- (3 WO 2005/ 033107 £CT/ 1B2004/ 003153 32
fl uorophenyl) propyl } acetam de (19.9g, 45.3mmol) in
tetrahydrofuran (500nml) was added triethyl am ne
(7.0M, 50.0mmol), followed by dropw se addition of

Esamply Byl chloride (5.3m, 50. ntEllMS iz 496 [MRBLr a
second portion oMei sobutyryl H:g[lgg \/@;84ﬁdqe9 75: N, 14.06.

opwyse (0.5m, 5)amml). After
%ﬁon 5 n’z@w\l 2 concent r aCesH:ENaQpr 6k 5rabieDy requires
30 3 ligcet gt’e {200M ) %.
cLiAN m xt iffe wa Wet h 1§ Ekﬁ‘;‘quijIZZ??EN 14.05%
(200n; wv). I]E aqueBﬂs A & d2y@0mg/ml in MeOH)
g and exiracted Wih e (NARER AR B116A Qe table end)
The orgafi c conponents were conbined, washed wit

brine (100m ), dried (MySO4) and concentrated untll a
nobil e oil was obtained i o which had Jgust started to

am The residue was di sbBM&&321MeNg/1, 510 [MH]
acetate (1oom)Ma d heated to 90§ouH§fC,ef65(@95ﬂ1 Y.9%N, 13.06.

pRdedH to the hot Iutlon and the m
al | 0 to room-t Eﬁﬂé@é@’é‘b@ O'T'h'é’20 requires C,

preci gl t ate" colle bymbi | 56, wswwemwmw
etate (50nt an ried

r
e to give the ti®Ol e conpo @—gg.ﬂ%q@g@glmyeom
.99, 90%. LRVMS: nmfz [MHO 510 'H NWMR (400MHz,
CD3OD): 8: 7.29-7.35 (1 H m, 7.12-7.14 (1 H m,
7.05-7.07 (1 H m, 6.92-6.97 (1 H m, 5.13-5.17 (1

Bxample Z. 52-4.63 (1 H, m), 4.43-4URMS (eelzetrosp)ray) 546 [M+Na*],

3.78-3.89 (2H, me 3.31-3.40 (2H 90- 3. 06 (1H
. 2477-2.84 20 gmeN 2. 69-2. 75 §§|5')['51X , 2 39-2.51

gg .3 (@é—l l\%xs) Fognd €, 65.50; l(|2Fl93m'i\I, 12.45.
2: “2(13 m@i N %), gi'faﬁ%ifﬂdi@g bzfé MO requires

2xm) taners. Found C§ 66. 94 ﬁ 69.45 H.3.2 §“417272%

02. 0.5 H20 reqw res @]DBZBJ?_G@id,Grﬂg/ﬂﬂ,m NeOH)
13.50. 25 [a]Jo -23.4 (1.64ng/mM 1In

Example 5 NMR

N-{(15)-3-[3-endo-(2-Methyl-5-propionyl-4,5,8, 7-tetrahydro-1 H-imidazol4 .5-

cJpyridin-1-yl)-8-azabicyclo[3.2. 1]oct-8-yl]-1-(3-fluorophenyl)propyllacetamide

'"H NMR (400MHz, CD30D): &: 7.31-7.37 {1H, m}, 7.14-7.16 (1H, d), 7.06-7.10
(1H, m), 6.94-6.99 (1H, m), 5.14-5.21 (1H, m), 4.56-4.63 (1H, m), 4.40 and
4.45 (2H, 2 x s), 3.81-3.89 (1H, m), 3.75-3.80 (1H, m), 3.33-3.41 (2H, m), 2.78-
2.86 (1H, m), 2.70-2.76 (1H, m), 2.40-2.54 (4H, m), 2.37 and 2.38 (3H, 2 x s),
2.23-2.30 (2H, m}, 2.07-2.14 (2H, m), 1.98 (3H, s}, 1.86-1.93 (2H, m), 1.57-
1.67 (4H, m), 1.07-1.17 (3H, m). Rotamers.



Exanpl es 5-7 These exanpl es were prepared according
to nethod descri bed above for Exanple 1 using N-{(1

woz%]r/ 3[";%, endo- (2- Met hyl -4,5, 6, 7-tetrahydro-1 FETEQz(’()_Uﬂ“sI\'}

10
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30

azo[ 4, 5-c] pyridin-1-yl)-8-azabicycl o[ 3.2
]oct 8-yl]-1-(3 fluorophenyl) prqapyl } acet am de and the
correspondi ng conpound of formula (V). Al LRVS was
el ectrospray, except for Ex 6, which was atnospheric
pressure chem cal ionisation. 35 WD 2005/ 033107
E<cAmpi 8 00 4/0 03 1 5 3 33 Exanple 5 LRVS: nfz 496
Y iV 5Ok B M B5- (4le Firfibordlordiofh- 48 lrbitahydro-1
CZor o rFNoCZT— O, Vi E0 e ; 4. )
innidazp[467-clyridin- 10)-8-azabicyclop3 2oHeehB-Vlll &) F D P
I alantihe tabl e end) Exanple 6 LRMS
nme, gound C, 65.69; H,
7.97; N, 13 06. C29HA0FN502. O 1 Q requires C, N

N Me 66.01; HM& 0l N, 13 D-25.5
(2.14mg/ M in Me - el ectrospray)
546 [ MtNal , Me 624 JMH ] ~-6{ ~N ound C,
65.50; H, 7. 93; Ny/~12,45. o NC3oH4 0.0/ H20

requires 0 Me C, 13; H, 8.24; N, 12.02% F- [alD

-28.2 (2.06my/ M i p Exan'pIeSNI\/RN-

59- 3-[ 3- endo- ( 2- Met hyl - 5- pr opi onyl - 4567tetrahydro

T4 B igtivéaz Qolutiorb of 3,3,3-trifluoropropionic acid (15ul, 1.7immol) in

ebromAhsRspy! (00 amire - AR ?28%%%&5&&% NN

fotramathylurdrium HherhfluGrophedphisie( {65my) , 177bﬁnfbl)1otrsethyiam|ne
iy gf’%gnﬁ?mﬂ iood, by nehmife 1 29213 fhehtiob-Mothy-4,5,6,7-
etfiheiréd H- irnidaznﬂ 5—3:]mmd?.n~8wi1 8-aza ckg3 23l lock8-yl}-1-(3-
(‘Iagl'odﬁenyﬁpzd%y!}acetamlde (50mg, 1.14mmol). The reaction mixiure was
heated at 30°C for 15 hours, concentrated by passing a stream of nitrogen
over the solution, and purified by preparative HPLC (Phenomenex Cqg 15 x 10
cm 10um column, 20 mymin flow rate, 225 nm detection, mobile phase
gradient 95:5 to 5:95 A:B, (A: 0.1% diethylamine in H,0, B: MeCN)) to give the
title compound as a gum (20mg).

LRMS (electrospray) 550 [MH']

HRMS (electrospray). Found 550.2800. CogHagNsF402 (MH*), requires

550.2800.



2.86 (1 H m, 2.70-2.76 (1 H m), 2.40-2.54 (4H m,
2.37 and 2.38 (3H, 2 x s), 10 2.23-2.30 (2H, m,

woz"ﬁo%sﬁtn” (2H, m, 1.98 (3H s), 1.86-1.93 (3&/1%4/003153
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- 1.67 (44 m, 1.07-1.17 (3H, m. Rotaners
2005/ 033107 PCT/1B2004/ 003153 38 Exanple 8 N-{(1
S)-3-(3-endo-(2-Methyl -5-(3 3 3-trifluoro-propionyi)-
4,5,6,7-tetrahydro-1 H imdazo[4 5-clpyridin-1

| )-8-azabicycl ol 3.2.11oct-8-vl|-1-(3-
éﬁﬂﬂlﬂﬁ&enyll)propyl}acetam de M M HN N ONTl
P\Hff:g}) t:ssCPsT L?n&ammﬁlwm-gdnéwiw 38, Pletrahydro-1H-imidazo[4,5-
i L uoro &}ng,'gagc agCI §A/SJ—‘?— &—ﬂuorophenn“%r&pvl}acetamide
f&;ﬁg@@trl azol -l-yl-N, NN N tetranethyl uroni um

hexafTuor ophosphate (65ng, 1.71 nmol), triethyl am ne

(471, 3.41 nmol) followed by t amne N-{(1
S)-3-[3-endo-(2-Methyl -4,5,6,7 o tetrahydro-1
H-|mdazo[450ﬂ(|@r|n-1-y| -8-%’ icyclo[3.2.1
]oct-8-yl]-1-(3- %’u he&;@ﬂ% cetppm de (50ng,
1.14mmol ). The reactifon e S eatled at 30C

at ed by passi st Meam of

ution, and purifi@d by

enex C18 15 x 10 cm 101im

on nobi | e

for 15 hours, conce
nitrogen over the
preparative HPLC ( Phentd
colum, 20 mM/mn flowrate, 225 nm detec
phase 15 gradient 95:5 to 5:95 A BO(AXD-
diethylamne in H2O, B: MCN)) t-0 giXe the itle
conpound as a gum (20ng). LRMS (el ectrospray) 550
[ MH] HRMS (el ectrospray). Found 550. 2800.

$R0ms poiion 7 obch| ESbRAHArARSE RORUORA R AeIg4,5.6.7 H6lrahydro-
1 H-imidazo[4,5-c]pyridin-1-yl}-8-azabicyclo[3.2.1]oct-8-yl}-1-(3-

fluorophenyl)propyl}acetamide (300mg, 0.59mmol) in tetrahydrofuran (2mi) at
reflux was added a solution of fumaric acid (68mg, 0.59mmol) in hot ethanol
(2mi) dropwise. After 48 hours tetrahydrofuran (2ml) was added and after a 48
hours the crystals were collected by filtration, washed with tetrahydrofuran

- {(2ml) and air dried to give the title compound as a white powder (110 mg,

30%).
Found G, 62.04; H, 7.26; N, 10.70. CysHuFNsOs. 0.75 H;0

~ requires C, 62.00; H, 7.17; N, 10.96.

Example 10
N-{(18)-3{3-endo-{5-1sobutyrvi-2-methyl-4.5 .6, 7-tetrahvdro-1 H-imidazo{4 ,5-

cJpyridin-1-y)-8-azabicyclo[3.2. 1]oct-8-vi}-1-(3-fluorophenvylipropvllaceiamide

N-{(15}-3-{3-endo-(2-Methyl-4,5,6,7-tetrahydro-1 H-imidazo[4,5-¢]pyridin-1-yi)-
8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propyi}acetamide (264.4q,



N-{(1
S)-3-[3-endo- (5-1sobutyryl -2-nethyl -4,5,6, 7-tetrahydr

- m dazof 4, 5-
woz@qaéeﬂo i n-1-yl)-8-azabicycl o[ 3. 2. 110ct - 8- yi IpclT"(BgO(f“mshs
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orophenyl ) propvl }acetam de fuggrate 5 M M H =N ~N
M OIvNYl- M \ OFO HO . AOH O To a solution
of N-{(1

S) - 3-[ 3-endo- (5-1sobutyryl -2-nethyl -4,5, 6, 7-tetrahydr
fpsolfhbi) was added io propan-2-ol (2.67L), followed by potassium carbonate

@79, %f@i’rggﬁfq‘i*{ﬁ%%dﬂe%uﬁ vgfée? s8olB ?%8'1@*9' ?&B&%mﬂoﬁde (97.8g,

phenyl’)propyl } acet am
@9 PRololvias i theh eddded, dverl dDamirties,) nmlntamg @ igrgperature below

ﬁj’ﬁe gpﬁ %34 uét[rgﬁg%r f1WTﬁ{lh&e§§h§er%@%ﬂEn Wa@%@ﬁ%lét&* Potassium

W Se

dazbomdted 267 Bg N parie) (&A@L)awaé themadded andafhﬁs'esHBW phases
%ﬁ%&r@ﬁ? ﬁﬁLesg YG56us Fhy &C d ¥nf dlifdcbd amith \mﬁe@betate (2.67L)

uran an r|e t |ve
and Itee cmrpbmql @ég%f“ﬁﬁl‘ﬁ’@r% %fm %59 0'-'9 sodium
éjﬂ%‘iﬁé 5‘1 é%d Wvatér 3@00M;1maﬂcoﬁaémm5usaﬁdee vaBuum. The
uir

@grdue{\(vgs diluted W|81 ethyl acetate (1’ OH_) %gd 9060ncen ra c? a]g%m under
\@cu%n{ 3ri8 Q@di(tﬁrdrﬁﬁﬁ@bbhﬁénﬁaﬁmt bigp wa5 répZateet and jhe resulting
(e Hlm a&%é eb?% eﬁ il ttl lume f10 had been
TB§IC§U98W§§ N, '!% 1AgEtatg Yyt & 10ig] YOIME, S e TII

reaphied a‘EimBamsﬂeoolHEl {oNB5TE Nstirred far 2 Rows, @Itepectgnd washed with

cf_gié &e‘]ﬂai @qﬁa r:-ﬁ)gn &&%' 35‘&12;):232(1;@ Gt r@néd in a vacuum
Gﬂﬁ(ﬁmﬂ'—’)ﬁb

| C
vt aifﬁ@ﬂq tqg g-t éémﬁldQB 0%
(264.4g, WD 2005/ 033107 PCT/182004/ 003153 36

Example 11
N-{{15)-3-[3-endo-( 5-1sobutvryl-2-methyi-4,5 6.7-tetrahydro-1 H-imidazo[4,5-

Clpyridin-1-yl)-8-azabicyclo[3.2. 1]oct-8-vil- 1-{3-fluorophenyl)propyllacetamide

fumarate
Me
Me 1&' NWN
77/ N/j/ \é Me
O
' - N\H/‘\Me
0
F
HON OH

O

N-{(18)-3-[3-endo-(5-1sobutyryl-2-methyl-4,5,6,7-teirahydro-1 H-imidazo[4,5-
cpyridin-1-yl}-8-azabicyclo[3.2.1]oct-8-yl]-1 -(3-fluorophenyl)propyllacetamide
(554.0g, 1.08mol) was added to propan-2-ol (13.85L), followed by fumaric acid
(126.2g, 1.09mol} and the result was warmed to reflux and stirred for 20
minutes. This solution was then clarified by filtration at this temperature, before
being concentrated under vacuum to a solvent volume of AmlL/g based on
starting N-{(15)-3-{3-endo-(5-Isobutyryl-2-methyl-4,5,6,7-tetrahydro-1H-
imidazo[4,5-clpyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl}-1-(3-



0. 60nmol ) was added to propan-2-ol (2.67L), followed
by potassium carbonate (92.7g, 0.67npl) and the

wo Jo6Sisipas cooled to 15C iso-Butyryl chlori
(gi’ Chy ﬁe{/mzmmooshs
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0.91 nol) was then added over 10 mn
mai nt ai ning a tenperature bel owy 25C and after
stirring for 10 mnutes the reaction was conpl ete.
Pot assi um 5 carbonate (267.2g) in water (2.40L) was
then added and the resulting 2 phases separated. The
Hyomplrenybpwopyliecetanite e Thisawas cadled te tthpTCasbired dor 2 hours,

ftﬁ?r‘éﬁ'-% %%&H&Qﬁgﬁ@?@l&ﬁ}%ﬁrﬁé% 2 i’@é@g@ At ds%c? E;roduct was

tregp siripd Hh@nV%@JWBnW%l & 591"&%@\&1‘6%1 (495.9g,
WerorfbisUyegeow t h ethyl acetate (1.07L) and

concentrated ‘agai n under 1o vacuum This redilution
and concentration step was repeated and the resulting
EQS) ipas treated with ethyl acetate until a total
vol'ume of 1.07L had been reached. This was cooled to
0-5C, stirred for 2 hours, filtered and washed with

Thed (Eﬂ)tmlrtraeet ghk (G XNUBDE)-3- [smos(ersdbuW®metaw -4,5,6,7-

I3y k0B P L SN A0S DRI S 1088V (o
furophenghpropyhdoetomnite okas yprepadmactyiding o 6nethod described

Zl?&\?é {‘Lﬂ'rﬁﬁg f@nﬁgfg H) a@rzéi 4[1@ e ysing N-{(15)-3-[3-endo-(5-Isobutyry}-
amethyew Q,Yite@@hwdm:ﬂ th‘!!fd@lq[éﬁoﬁﬁwféme’tﬁﬁ'r&‘e

-E;'\—/ﬁ]-"l| - rdph &y dropyPdtafide O add® D-tartaric

@'ds-ﬂ"@e %akéi@l!ﬁlﬁﬁ pravidegbherpinbelews, 7- tetrahydr
0-1 Himdazo[4,5- c]pyridin-1-yl)-8-azabicyclo[3.2

oct - 8- -1-(3-fl uorophenyl) propyl }acetam de 25
%—@f‘i@gﬂi 08mol ) was added to propan-2-ol (1 3.85L),
8 Bdroybd-drabloyeio]B 2. flocthn32Me2g, 1.09npl) and the
result was warned to reflux angd stirred for 20
m nutes. This sol ution ya the%&lﬂg& i ed by
filtration at this te 3t ur gy ore being
4 re~a sol vent volunme of 4nl)g

based on starting N-{(

8) sgution @icQ)S(CBm%MW@mWOM@ijDLQ 5368 et ihdrochloric
fcid [5.025 N, 160 ml) was cooled to 0°C for 16 hours. Benzylamine
hydrochloride (65 g, 453 mmol), ketomalonic acid (55 g, 377 mmol) and an
aqueous solution of sodium acetate (300 mi, 0.69 M) were added and the
reaction stirred at room temperature for one hour. The mixture was heated to
50°C for further 90 minutes, then cooled in an ice bath and basified to pH12
with 2N sodium hydroxide solution. The layers were separated and the
aqueous phase extracted with ethyl acetate (3 x 300 mi). The combined
organic extracts were washed with water, dried (MgSQO,), filtered and
evaporated under reduced pressure. The residual brown oil was distilled under
reduced p_fessure (126° / 3 mmHg) to afford the titte compound as an off-white
solid (37.81 q).

LRMS: m/z  216.3 (MH").
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i m' dazo[ 4, 5-c] pyridi n-1-yl)-8-azabi cycl o] 3. 2. 1] oct - 8-
yl1-1-(3 WD 2005/ 033107 PCT/ 182004/ 003153 3

wo 1¥“|“d9)3r3(5'1b7heny| ) propyl }acetani de. This was cool E’STFBZ""*”""”SS
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0-5C, stirred for 2 hours, fllT,%]red and washed wth
cold propan-2-ol (2 x 550m_). e solid product was

then dried in a vacuumoven at 50C to give the title
compound (495.9g, O0.79nols, 72.9% . 5 Exanple 12 The

LodAkbha e salt of N-{(1
M@x&&é&ﬁ&?&f&gﬁ' i Harbasgats

H i m dazo[ 4, 5-c] pyridin-1-yld -8 azabioycl o[ 3. 2.1

]oct-8-yl]- 1(3Iof|um‘.‘f‘re enyl | }acet am de was
prepared according to ngt bed above for the
fumarate salt of Exanple 9 uding N-{(1

S) - 3-[ 3- endo- ( 5- Isobutyryl o)

2-nmethyl-4,5,6,7-tetr _
A mixteee 6f :B"Be'& T AR ‘9&3)12 glogiap;3 C%? of135991697 mmol), di
]t@ﬁibu%zzydl&arbo&ﬁtél weogheayu ol dridaevawl/depaltagiium hydroxide

Bé;gqal%pg%: C)5|r|3|e i PXRQﬁp@%‘ﬁ Al waR' iR @¥bF 2%hours at room
@?é/thre? updeb aeyathdsphra df hydeege ah@68 ifoa.utfihgnmixture was
ﬁvgp%g ﬁhr&u bhﬂ%c&ceetld %plzfl fl‘%fzébﬁﬁn{ 5¢9n"&wea7§nd§ﬂ)l'éd|.tdéd pressure.

was coql ed
OBe essidge heas puriiedzby elumen WQmajﬁg@ntweo;(u esiliep ge? using an

%ﬁ%’%‘%‘ﬁhft&nﬁé & ja6tidr (3B09: G31d SO BO}irtd Qfﬂord the title

ion of sodi um acet a e 300 {5
\mcam!ﬂeais araplovdess @ihwhichErysh SﬁaBS‘mg 1

F’{‘t( Stl\ﬂﬂﬁ OPTINOE 1 Jﬁw@m s)-, ur.60ve68 mmat e, QCDO-2 11 (2H,
ur

er 90 m nut

kml R%@%@Hi &Y, 248 p?—l@g @‘3’ tﬁ%g‘%o‘: X/Hﬁ%&'(l de
solution. The |ayers were separated and the aqueous
phase extracted with ethyl acetate (3 x 300 ml). The

Ndrgani c extracts wer e vvashed W th water,
ekl (N B6¥n zylAmincrentimBaizabicyg ) X% piler 81caih
pressure. The residual brown 0|I |IIed under
reduced pressure (126 / 319 o af the title
conpound as an of f - WK LRMS:
mz 216.3 (MH). WO mo /O 10 PCT/IBZOO4/ 003153 38
Preparation 2 tert Butyl oxo 8- azabicyclo[3 2

(M

date

~ 1l octan- 8- car boxyl ate

A solution of tert-butyl 3-0xo0-8- azabxcyc!o[s 2.1joctan-8- carboxylate (10.0 g,
444 mmol), benzylamine (4.85 ml, 49.7 mmol) and sodium
triacetoxyborohydride (14.11 g, 66.6 mmol) was stirred for 16 hours at room
temperature in a mixture of glacial acetic acid : dichloromethane (1:9 v/v, 290
mi). The solvents were evaporated under reduced pressure and the residue
dissolved in ethyl acetate (200 mi), then washed with saturated aqueous
sodium carbonate solution {50 ml) and water (50 ml). The organic solution was
dried (MgSQy), filtered and evaporated under reduced pressure. The residue
was purified by column chromatography on silica gel using an eluent of
dichloromethane : methanol : concentrated aqueous ammonia

(98 : 2 - 0.25) to afford the title compound as a white solid (7.00 g).

"M NMR (400 MHz, CDClg): & : 1.42-1.48 (11H, m), 1.52-1.61 (2H, m}, 1.85-
2.19 (5H, m), 2.95-3.03 (1H, m), 3.74 (2H, s), 4.03-4.23 (2H, m), 7.20-7.26
(1H, m), 7.26-7.32 (4H, m) ppm.




M M O M GNOA mxture of
8- benzyl - 8-azabi cycl o[ 3. 2. 1] octan-3-one (15.0 g, 69.7

wo BdRlods108i - 5 tert-butyl dicarbonate (18.2 g, p%%ﬂﬁ%ﬂm,am]s&

10

15

20

25

30

mol ) and 20% w/ w pal | adi um hydr oxi de on carbon

g) in ethyl acetate (165 ml) wa39 stirred for 4 hours
at room tenperature under an atnosphere of hydrogen
at 269 kPa. The mixture was filtered through
Arbocel (r) and the solvent renoved under reduced
pressure. The residue was purified by col um

thepamtiegaphy on silica gel using an 10 el ution
] hexane  ,El her O : 10
NO&54 A'=- P oe L DeKYIaR | ch

cryst all | zed on st andr (1@;92 He NVR (400 I\/Hz
CDCI3): S :1.48 (9H, s 60- 2H, m, 2.00-2. 11
(2H, m, 2.26-2.34 (ZI—M .82 (2H, m,

4.35-4.58 (2H, m ppm 15 paratlon 3 tert-Butyl
3- (benzyl am no) - endo- 8- azabl ¢ycl oi 3. 2. 11 oct ane-8-carb

t%érilfn?)tﬂa[q/| 0@ {g(ébgtyi)z ng@%ﬁg)s en E)-IB(-)azabrcyclo[S 2.1]Joctane-8-
bﬁﬁﬂ ra$e C@;r 00> Izqat 12 rﬁriﬁ»r)o agamonitud fomwmaty, (7.00 g 111 mmol) and

E E%‘%'HH}/Z’WEB@"‘?% ﬁq%r}%gag W :u;'rjr%\t,génol (200 ml) was

Sreaterdetb BOPC;Lﬁnhbgas eolutimonceaseebr Jther eooled amintureuwas filtered

SgBbirAmlocREbi A% fpse' 2 SEETELLARS, IehiRell rosgure. The

pesidee veasapdrifieoh by esldimes clmosmiog@@hymmslh;za gelatsing an elution

oRRfef dr dit O@g?mraﬁ@@owﬁ%ue@hesn%a%@ecﬁr%%moma (98 :
8r:dhab do 9511 1 8:H8) dp afferd He Bile componnd asia celosdiess @it (4.70 g).
gm@?‘ dfd ogrdeHefduced pressure. The residue was

urifie

by col umm chr omat ography on silica gel using
an eluent of dichloronethane : nethano

m@@@hbﬁt@d aqueous anmmoni a (98 2: 0. 255 to afford
; - _ id. (7. .

Qﬁi‘ﬂ)ogﬂgtel 85- 30 2 19 (5H n) 2.95-3. 03 (1 H, n)
3.74°(2H s), 4.03-4.23 (2H m, GN20A26 (1 H m,
7.26-7.32 (4H, m ppm WD 2005/ 03310
PCT/ 1B2004/ 003153 39 Prepar 2 I Ofiy - But yl
3- endo- am no- 8- azabi c%cl o[ 3. 2.{1 ] oft ane- 8- car boxyl at e
. A e P

MEA/O N

Me \I)]/

fert-Butyl 3-amino-endo-8-azabicyclo[3.2.1]octane-8-carboxylaie (3.0 g, 13.2
mmol), 4-ethoxy-3-nitropyridine hydrochloride (2.7 g, 13.2 mmol) and N-ethyl-
N,N-diisopropylamine {(1.82 g, 14.6 mmol) were dissolved in 1-methyl-2-
pyrrolidinone {5 ml) and heated at 120 °C for 18 hours. The cooled reaction
mixture was diluted with ethyl acetate (150 ml) and washed with water (3 x 50
ml), saturated aqueous sodium hydrogen carbonate solution (50 mi) and brine
(30 ml). The organic layer was dried {(MgSQO,) and the soclvent removed by
evaporation under reduced pressure. This residue was triturated with diethyl

ether and filtered 1o afford the tile compound as a yellow solid (1.5 g).
LRMS: m/z 349 (MH").




MK M NH2 MO-N O 5 A mxture of tert-butyl
3- (benzyl am no) - endo- 8- azabi cycl o[ 3. 2. 1] oct ane- 8

WOZ?@%% Iate (7.00 g, 22.1 mmol ), ammoni um f opERkB2004/003153

10

16

20

25

g, 111 nmmol) and 20% w w pal | adi um hydr oxi de
on carbon (0.70 g) in ethanol (#200 m) was heated to
50C, until gas evolution ceased. The cool ed m xture
was filtered through Arbocer and the filtrate
evaporated under reduced pressure. The 1o residue was
Rﬂgﬁﬂ&h&h y columm chromat ography on silica gel using
Ahastayl-1 AEddaaf4,

queous anmmoni a o 20 0.25to 95 b5

dpwiding afford the title conpound as a col ourless oil
(4.70 g). LRVS: mz 227.2 (Mt eparation 5
tert-Butyl Me—
3-endo-[(3-nitro-4-pyridi nyN) am azabi cycl o[ 3. 2.
1 | octane-8- carboxylate p2NN JHN ~~ Mell Me-+0YN

Me O tert- Butyl

3-am no- endo- 8- azabi dTﬁT . 2. 1] oct ane- 8- car boxyl at e
(3.0 g, 13.2 20 nmol ) ethoxy 3-nitropyridine
hydrochl oride (2.7 g, 192 nmol ) and N-et hyl -

zgnbhﬁltlyn Sgpr Oﬁéflrﬂib— rﬁtloﬁngmduliﬁdénms}achlo[S .2.1}joctane-8-
| Ssol ve | rrQl 1 d.no

srehoediin (439 & fig S mplLAad FArChBRsRLR b, e mmob were
dis¥dived inapacial acetit adid r(satmmamlcﬂseamemmaslmeﬂeﬂ tarﬁﬂ °C for two

g“@ﬁ?ﬁﬂf#g hoﬂ}ycﬁgﬁgﬁ 5@2 vg%g{ )lher? d(t!:{aegit ﬁ_ﬂ WL GABdure_heated to

P£0°GBomi g holire  Shgaitiaded sg@thmgmﬂweewa@ N)@}s@g tyaugh a pad of
%B}%c%fd YRG! oﬁ\fém% RYmofd@RpdRY 'r@ﬂué&tﬁﬁl‘es{sﬁﬁé‘ﬂ?ﬁe residue was

due was triturated wth die
partitonad obeumaeer dwgwo:%t/gdaaet(ﬁ@ogté g(]‘ d?trnl-?\;) &Q% rgl) and the
hydrosti olution. The
2%%@%%@%&(% [ﬁ%’%gg @% 53 0 pf K?t%)c%r@agna nthg organic phase
dérhtett. v Prive BBLBYULS 1axﬁer{wa§1 eiamkeﬂd Wwith dichloromethane (100 mi)
and the combined organic extracts dried (MgSO4). Solvent was evaporated
under reduced pressure and the residue triturated with ethyl acetate, filtered

and dried (MgSO,) to give the tille compound as a white solid (3.27 g).

LRMS: m/z 285 (MH").

Preparation 7
1-endo-(8-Acetyi-8-azabicyclo[3.2.11oct-3-yl)-5-benzyi-2-methyl-4 5.6, 7-
tetrahydro-1H-imidazol4,5-clpyridine

N N
Me—</ I
p)
Me\n/N
0
Benzyl bromide (1.78 g, 10.4 mmol) was added to a solution of 1-endo-(8-
acetyl-8-azabicyclo]3.2.1]oct-3-yl)-2-methyl-1H-imidazo[4,5-c]pyridine (2.47 g,

8.7 mmol) in ethanol (20 ml} and the mixture stirred at room temperature for 48
hours. The reaction mixture was then cooled to -70 °C and sodium

borohydride (0.3'3 g, 8.7 mmol) added portionwise over ten minutes. After one




wo 200sR8i@ne- 8- carboxylate (4.40 g, 12.6 mol)
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c ridine N Me-{~ N /(~~)/J Me N O 5 tert-Butyl
3-endo-[ (3-nitro-4-pyridinyl)am no]-8-azabi cycl of 3. 2.
powder (2.11 g, 37.8 mmvl) were dissolved Irlﬁ"?ﬂggtlfo%oshs
acetic acid (50 m) and the m x4jure heated to 60 C

for two hours. Acetic anhydride (8 m) was then

added and the m xture heated to 140C for 18 hours.

The cool ed reaction mxture was filtered through a
haur af -0 "Gr Hux epdqaiionamiixbypweas ailawedeimwaand@decio °C then re-

GO0 P OSENAR TN R WRICNATE 1 884, 9 MR added
Aftge anea@@pqaalelaowoabﬂ (i water (0ab\ewas %{!ﬁﬁch gnd the reaction
nﬁﬂw 'aﬁSwée' o \psnn tEhﬁ)on'i”téh fatlifs. a0l Btiidrdi S&d evaporated

rough bocel (r) a he organi ¢ phase
raf@w eﬂqe PrggfidEs faderth ﬁ/asawq%t é@sm'«lwh extracted  with

aibﬁlair@fr@mrt@ s £199 ) Imea%nimﬁesqmgamﬁ e&tr@@fy Qvere dried

Cﬁiage%@ ét“/%w%rﬁ&eﬂf LBARG Rt PiRasirey ¢ TG fesidue was
plnrﬁf)éd efi@ste colurhh estedmategraphy esh GigaQ4el thitipgvwith a solvent

t A Wnpa%%g% gr_s ggeétﬂ‘g:béighﬁ%'tﬁﬂaﬁﬁng7(1%': bRNE by volume,

dhmrging (te 28 et 21:- 3-theab®8ych a[3). Product containing fractions were

Gradiglartioaton ﬁg%%ﬁ“—ﬁ@%ﬁﬁ“ﬁe e iy
RIS dw/z( 1378 ( MH 0.4 nmml) was added to a solution

of 1-endo- (8- 25
acetyl -8-azabi cycl o[ 3. 2. 1] oct-3-yl)-2-nethyl -1 Hi m da

Prgpdration Byridine (2.47 g, 8.7 mml) in ethanol (20

{dandos-ARehitiedble. 2. 13641 3-ghl SAbemAMD-ine MRAI40S & BtdiRthydro-1H-

43, hayrs. Th%,reactlon m xture was then cooled to
ﬂi@ﬁé@ﬁ% bor ohydri de (0.33 g, 8.7 mmol)

added portionw se over te:ﬂw one WO

2005/ 033107 PCT/ 1820044 1%3 41 ho -70 C the

reaction m xture was IIo war mtg~-40 C t hen

re- cooled to -70 C rt her sodi um bor ohydri de

(0.33 g, 8.7 mmol)
1-endo-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-yl)}-5-benzyl-2-methyl-4,5,6,7-
tetrahydro-1H-imidazof4,5-cJpyridine {2.23 g, 5.89 mmol) was dissolved in 6N
aqueous hydrochtoric acid (30 ml) and heated under reflux for.18 hours. The
cooled reaction mixture was adjusted to pH10 by the addition of 2N aqueous
sodium hydroxide solution and exiracted with dichloromethane (2 x 50 ml).
The combined organic extracts were dried (MgSQO,) and solvent evaporated
under reduced pressure. The residue was purified by flash column
chromatography on silica gel eluting with a solvent gradient of dichloromethane
: methanol : diethylamine (100 : 0 : 0.5, by volume, changing to 93 : 7 : 1).
Product containing fractions were evaporated to afford the title compound as a
white foam (1.47 g). '
LRMS (electrospray) : m/z [M+H]" 337.




After an additional hour at -70 C water (10 m) was
added and the reaction mxture allowed to warmto
oom tenperature. The ethanol was evaporated 5

und
WO%"@HW&&‘H pressure and the aqueous resi due ext FQW%@‘”’""“‘:’
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with dichloronmethane (3 x 25 The conbi ned
organic extracts were dried ( SO4) and sol vent
evapor at ed under reduced pressure. The residue was
purified by flash col unm chromat ography on silica gel

pﬂ%ﬁyﬁ%ry\gth a solvent gradi ent of ethyl acetate :
o di etﬂh%l arnne ( : : val unme, io

contai ning fractions were evaporat ed to afford the

title conpound as a whime foaméz 23 g). LRVE: mz

379 (MH). Preparatige

1- endo- (8- Azabi cvcl o[ 3. 2.11

| oct - 3-vl)-5-benzvl - 2- neMey|

i m dazof 4, 5-cl pyri di ne Me-N H

-endo- (8- Acetyl - 8-azabi cycl of

]oct - 3-yl)-5-benzyi - 2- net hyl -4 , 7 tetrahydro-1

Him dazo[ 4, 5-c] pyridine (2.23. & 89 nmol ) was

d| ssolved in 6N 20 aqueous hydrochloric acid (30 m)
BiRRhRAIHAAG Thydkidelt1 Wrin diShlohsmethan)e39 anlol38dmmol) was

9&' Bomlge %mfﬂ%ﬁ‘i@““ i B B Wi 16 rEEE (88)-a-1(tert

mbkwarbdnymam:rdj]aa(&floomdelmmpmnBaten ) (WDB839125,  p60,
SRR ?éﬁ@%"gtgeﬁf@ SafidNR dgﬁcl‘ﬁglrcﬁﬂ o MR Modhf at —78°C. The

ce pressure
remstion avasastirped for 30 mipuiesaath-285Cu there methanoi (50 ml, pre-cooled

% Zgﬁﬁt%fq\;%o %ﬂ %Pos'fﬁé:?egﬁkoflv&&d Qﬁrré’fit*bra:Béﬁ{uYLﬁBB then 2 N

r onet hane
hycﬁohmoama%d (230 mlp addgds Thebivbhasie mikkirgvag allgwed to warm

Yo rodm i grrP é?Q‘HRé f?ﬁ-ﬂa@bfé ard ééﬁhtrﬁé‘é #8d ehe orgamc layer was
aporate to afford,t

‘ﬂ%ﬁn(wsﬂmgjﬂter@ﬁwd &V@PPF%?E \E{%@f reﬁipge?,\mq]@u?sgo afford the
YEPRORA Q33 BikaP(JdIbBASSHA6D0R8T3 42 Preparation

Co et B s T o

Di i sobutyl al um ni um hydride (1 Min dichloronethane,

Broglration 1§ ) was
tert-Butyl {15)-3-[3-endo-(5-benzyl-2-methyl-4,5.6 7—tetrahvdr0-1 H—imidazo[4 5—
Clpvridin-1-yl)-8-azabicyclo[3.2. 1]oct-8-yl]-1-(3-fluorophenyl)propylcarbamate

Sshe

F

@etrahydro-1 H

Me o. N
Meﬁ/ \l_r
Me O

Acetic acid (0.39 g, 6.4 mmol) was added to a stirred solution of 1-endo-(8-
azabicyclo[3.2.1]oct-3-yl)-5-benzyl-2-methyl-4,5,6,7-tetrahydro-1H-imidazof4,5-
cpyridine  (2.16 g, 6.4 mmol) and fertbutyl (1S)-1-(3-fluorophenyl) -3-
oxopropylcarbamate (2.06 g, 7.7 mmol) dissolved in dichioromethane (25 mi)
under nitrogen at room temperature. Sodium triacetoxyborohydride (1.63 g,
7.7 mmol) was then added and the reaction was held at room temperature for



cooled to -78C and added dropwi se to a sol ution of
nmet hyl (3S)-3-[(tert-

wo hwi/gesysar bonyl ) am no] - 3- (3-f1 uor ophenyl ) pfopﬁ@@%ﬁmmnsm
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Quf g, sopyent was Syapstatbd2ndeT,

(W0039125, p60, preparation 12) (5.4 g, 18.2 mvl)
i n dichl oronet hane (100m ) at -488C. The reactl on was
stirred for 30 mnutes at -78C, then nethanol (50 m,
pre-cooled 1o to -78C) was added. The reaction was
stirred for 30m_nutes, then 2 N . _hydrochloric acid

22urE ) THEJRRACHPR MUK S parlitiohed hehvesn saliaies aqueous
¥G6dilin Hﬁ:lrb@eh@@:ﬁibhﬁt@%ﬁﬁ:éh%otrhﬁ andydi€idorshethane (50 mi). The

separated, "and t ni er was dried

i caeing] Ve TBMIAE w‘e% atHasus, RKGSg: Whs, Washed with

élfc:hlafrénfehﬁand gESO m'\/EO e é&fﬁc pha‘séw Wleas dried (MgSOy)
y4

Ot der%gﬁar.?ZﬁgengéL&due was
gutifted agyilkish toldnmmrichaamialodgraphy on silica gel eluting with a solvent

Srstfer Yy Ricbickn rRer BRI Eoflosnirates aqueus gmponia (99 :

12 0N yevalumey \ehaniging ke 96 :2b: 8.4) AfsodiectagndaipigBagiions were

%vajﬂﬁ@ﬂ&o%r@%@%tﬂa%@%uﬁd 69 25hitd fIn Q.56 g).

LBMS Q’AIWUC‘@TE)&)MWZ +ei'Hg88.4, 5,6, 7-tetrahydro- 1
H i m dazo[ 4,5- c]pyridine (2.16 g, 6.4 nmol) and
tert-butyl (1S)-1-(3-fluorophenyl) -3-
rbamate (2.06 g, 7.7 mol) dissolved in
t@rﬁbhm mwm%n&azmqbtmﬂ»w@a-téraﬂ g1 Haimikaeol4,5-clpyridin-

wv 6“@3159 at

room t enperat ure for V\D 2005/ 03310 B2RA4/ 003153
43 2 hours. The reaction m xture patltloned
bet ween sat urated aqueous sodiu Nog arbonate

solution (50 m)  and dighl oronet 50 m). The
organi ¢ phase was \r empvead apd_t e eous phase was
washed with dMe i The conbi ned

organi ¢ phases werMe drd e hSO4) 5 and the sol vent
was evapor ated under red pressure. The residue
was purified by flash c AR chr omat ogr aphy on

silica gel eluting wwth a solvent gradient of

Aimixture aidehdutyl (1 8p8H3ramdo-(S-beoeyli2-atadblylat G &y iidetrahydro-1H-

R A A AT e %

uorap enwl)prnpyicatbaénawauﬁﬁj gad.3¢ mmoléx amaneriarermate (2.73
§) 43 hInhRMPakE 2884 WRSaabium RyarbilsToh &itBon (0.25 g) in ethanol
(35 ml) was heated to 60°C. After one hour additional ammonium formate
(0.63 g, 10.1 mmol) was added and heating continued at 60 °C for a further
two hours. The cooled reaction mixiure was then filiered through Arbocel® and
the filtrate evaporated under reduced pressure. The residue was partitioned
between dichloromethane (100 ml) and saturated aqueous sodium
hydrogencarbonate solution (50 mi), the organic phase separated and washed
with .wa’ier (30 mi). The organic layer was dried (MgSO4) and solvent
evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel eluting with a solvent gradient of dichloromethane
: methanol : concentrated agueous ammonia (99 : 1 : 0.1 changingto 93 : 7 :
1) to afford the iitle compound as a white foam (1.50 g).

LRMS (electrospray) : m/z [M+H]" 498.




Preparation 11 tert-Butyl (1
S)-3-[3-endo-(2-nethyl-4.5,6.7-tetrahydro-1

WO Joed/e83¢@zo[ 4, 5-cl pyridin- 1-yl)-8-azab icycl pcriB2004/003153
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o[ 3.2.11oct-8-vlI-1-(3-f |uorophenvl) propvl carbamate
N:NH Me-~~ "I~\/f Me-if M oT4/NNNM O\ I F

15 A m xture of tert-butyl (1
S) - 3-[ 3- endo- ( 5- benzyl - 2- net hy
H - im'dazo[4, 5-c] pyridin-1-yl

, 5,6, 7-tetrahydro-1
-azabicyclo[3.2.1
y

D (D-o\/—
O’\O OO-P

]oct-8-yl]-1-(3- fluorophenyl) pyl carbamate (2.55

B’ferﬁﬁoﬂmﬂ ) anmoni um f or mat 2.73 g, 43.4 mmol)
nal.l a [ n (8.25 g) in
3 6 one hour

fiddidp ] FtB-lauablc ola$21 Gctéz?r +2-frith 7+erahydro-
ed  an 4NEa | l _quglgéﬁgglgé 60 C for a further
. m xture was fhen
filtered through Arbocel (r) and the filtrafe
evapor at ed under reduced pressure. m Smg\as
partitioned between dichlor omeM 100jm)
sat urat ed aqueous sodi um 25 hydrogen ate
sol ution (50 \T/&Ze the organic se)separated and
washed wth erg(3dm) T anic | ayer was
dried (MgSOAMe ven evVapor at ed under reduced
pressure. The ragt;d as purified by flash col um
chr omat ogr aphy on sili

gel eluting with a sol vent
gradi ent of dichlorone met hanol
concentrat ed aqueous a

nia:.(99 ©1: 0.1 changi ng
I
mﬂ(ﬂé cihigrof?rﬁ%SJ(b 154 %’\js??q?g{g?)r%%% r@)ﬁg%%‘@& ﬁﬁn @t teri-butyl
'3%9210@5(/26'3'91@# 48 1-tetwdye I 15 midazol4,5 C]Pv“dln-1 -yl)-8-

gfﬁﬂ@{/é!b gé’ctl\@& il 3—ﬂuoro henyl)propylcarbamate (0.80 g, 1.60
1-endq- ( I

vca[ bonvl ) ami nol - 3-( 3-
mraeh drﬂﬁgﬂypﬂ;}u ég{ piteogen at room temperature. The
ﬂéa%ﬁbnawws )stﬁre@eéhlsdmﬁ tén@e?ameé fahy @ bouss dnd then washed with
%%U(qt lps%gl dbygrogeh%%[?xﬁ/e{tgts%hﬁlon (1 d\Pn[) CJthe organic
phase was removed and the aqueous layer extracted with more
dichloromethane {2 x 10 ml). The combined dichloromethane extracis were

dried {(MgS0.) and the solvent was removed under reduced pressure. The

~ residue was purified by flash column chromatography on silica gel eluting with

a solvent mixture of dichloromethane : methanol : concentrated aqueous
ammonia (99 : 1 : 0.1 changing to 93 : 7 : 1} to afford the title compound as a
white foam {0.84 g}.

LRMS (electrospray) : m/z [M+H]" 556.




M O/ F Methyl chloroformate (0.167 g, 1.76 mol)
was added to a solution of tent-butyl (1

woO bsessigr endo- (2-net hyl -4, 5,6, 7-tetrahydro-1 PCT/IB2004/003153
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H i m dazo[ 4, 5-c] pyridin-1-yl)-8-

azabi cycl o[ 3. 2. 1] oct- 8-yl ]-1- (3451 uorophenyl ) propyl ca
rbamate (0.80 g, 1.60 1o nmmol) in dichloronethane (10
m ) under nitrogen at roomtenperature. The reaction

Wat roomtenperature for 1.5 hours and
t a with saturated aqueous sodi um
Mdhvgt}lwcbﬁmmS)-Séﬂrﬂhoqskfié-ﬂﬂorﬂdhenvnﬁrdm@__

b B

cg]mmdm}semarbmylatatrmmmmmas ar i ed. (MySO4) and

the sol vent was renoved under reduced p@essure. The

residue was purified by flash coI chilomat ogr aphy
on silica gel eluting with % entNm xOue e of
MecBinc
3

di chl or onet hane : net hanol ntrat ed aqueous
ammoni a (99: 1: Olchanging ;7. 1) to afford
the title corrpound as a | oam (0.84 g). 20 LRvVB
(el ectrospray) : Hafz pMcHN WO 2005/ 033107
PCT/ 1B2094/ 003153 4p Prepar ation 135 Mef hyl
1-endo-{8-[ (3S) - 3- ggo- 3- (3-fl uor ophenvppropvl | - 8-
azabi cycl o[ 3. 2.1l 0 y!'}-2-nethyl-4,5,6,7-tetrahydr
0o-1 Himdazo[4 5- ﬁdineScarboxyIate
trlhydrochlorldeo N~ Ov Me- ~ 1" PN HZN N .
Hydrogen ghigrigeogas was @ubbbdgﬁgoum 2 goloitien @fhmﬁﬁ@ﬁ trendo-(8-

ForRbuttBd/Bulb -fluorophenyliprap

zggp@gp tg%ﬁ(tagtgﬁ-fy Bty ! bo §ea7mte'1s?§hydr§-% lff-':nﬁ%%g&egy

hsiridiherb)catbomfia -4, Egi ; T-HOGﬁfngdﬂ)/@l’f @ichloromethane (15 mi) at 0

azo yridi ar bo
105@'{’1% LM 5 B SebiFalath L 795GH HixibRa s thery alowed to
wsemsial LcIom rtemramlrel mﬂeﬁiirreﬁﬁbrrm hoon Soktant evasvaporated
n irre

Pﬁragfo ﬁée our p?%§%n#ﬂmé 2%%%%? a’@g@%ﬁ&&& iR (Sjcﬁltoromeﬁmne (10
ml). This process was repeated three times to give the title compound as a
white solid (0.82 g).
LRMS (electrospray) : m/z [M+HT' 456.

'Preparation 14

Methyl 1-endo-{8-[(35)-3-(acetylamino)-3-(3-flucrophenvyi)propyl]-8-
azabicyclo[3.2.1]oct-3-yl}-2-methyi-4,5,6,7-tetrahydro-1 H-imidazo[4 ,5-
clpyridine-5-carboxylate

o]

[} /N N
nie
Me\n/rlj N

F
Acetyl chloride (0.062 g, 0.7 mmol) was added to a solution of methyl 1-endo-
{8-[(35)-3-amino-3-(3-fluorophenyl)propyl]-8-azabicyclo[3.2.1]oct-3-yl}-2-
methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine-5-carboxylate

OMe



under reduced pressure and the residue suspended in
di chl oromethane (10 ml). This process was repeated

wofonf/@:t‘guw mes to give the title conmpound as a Pm;lfl‘;ﬂﬁ,ﬂmonﬂ
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(0.82 . 15 LRMS (el ectrospray) : mz [ M
456. Preparatlon 14 Methyl 1-ewdo-f 8-[(3
S)-3-(acetyl am no) - 3- (3-fl uorophenyl ) propyl | - 8-
azabi cycl o[ 32. 1l oct-3-yl }-2-nmethyl -4, 5,6, 7-tetrahydro
-1 Himdazo[4 5- 20 ¢ ridi ne-5-car xI.at NN
tnhyﬁroc:hkmde NOVEORg, ik 4 F-"")@ble\ﬂ R 80%829@,3 25 mmol)

g@q ? rcﬁ‘ﬁgﬁfén"eo 1 md@hmbgaﬁtdiybom ttperature and

am no
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on s gel eluting with a sol vent
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N((1 S)-3-[3-endo-(2-Methyl-4 56 te rahydro-1
Hi m dazo[ 4, 5-cl pyridin-1-yl)- 1§e—8{md o[3 2
1loct-8-vll-1-(3-fluorophenyl) phopy m de (N NH
Me-- ° MeyN 7N ?I% |
H
Me\[rN N
O &

To a stired solution of Methyl 1 endo-{B [(38) -3- (acetylamlno) -3-(3-
fluorophenyl)propyl]- 8—azabzcyclo[3 2.1loct-3-yl}-2- methyl -4.5,6,7- tetrahydro-
1H-imidazo[4,5-clpyridine-5-carboxylate  (13.27g, 26.7mmol) in propan-2- -ol
(80ml) was added 2M aqueous sodium hydroxide solution (120ml) and the
mixture was heated at reflux for 48 hours. After cooling to room temperature
the mixture was extracted with ethyl acetate (2 x 200ml). The combined
organic components were washed with brine (150ml), dried (MgSQy4) and
concentrated under reduced pressure. The crude product mixture was purified
by flash column chromatography eluting with
dichloromethane:methanol:concentrated aqueous ammonia (90:10:1 then
80:20:1, by volume) to give the title compound as a white foam (8.549, 73%).
LRMS (atmospheric pressure chemical ionisation): m/z [MH'] 440
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26. 7nmmol ) in propan-2-ol (80nl) was added 2M aqueous
sodi um hydroxi de solution (120nl) and the m xture
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d ture the mixture was extracted with

ALY )- 3%@1@-(22!\09&@%)6 73Ebafahwm‘mﬂ€m‘rn;dﬂz@ﬁ¢15€clnvndnn 1-yl)-

The crude product mxture was purlfl ed by fI ash

col umm chromat ography eluting with n

di chl or onet hane: net hanol : conce M é aqu Yous anmoni a
(90:10:1 then 80:20:1, by vol ) &0 ethetltle

conmpound as a whi te fqam (8.5 LRVS

(at nospheric pres# satlon) nm z [ MH]
440 30 WD 2005/ 033 /1 82004/ 003153 47
Preparation 16 N-if 1

S) - 3-[ 3-endo- ( 2- Met hyl 7tetrahydrol

H i m dazo[ 4, 5-c) pvridin-1- y|)
8- azabi cycl o[ 3. 2. 11oct- 8-yl ]-1-(3-fl uorophenyl) propyl

i d N 0.
T S Foaln Mo Bt S o
pmt}lcm(ﬂ:@z%ﬂ]m y}-2-mmethyl-4,5,6,7- tetrahydro—1 H—imldazo 4.5-
%ﬁ??idﬁg)@; bfﬂ"bd@kﬁima %rﬁg?e‘ L&y Y bm@‘f? atg;leS L)Extample 46) (898g,
agided, ichigwymeiiseg, (41 haglgnma}erwgg,SL) Aqueous
%H#ﬁﬁm h rdiiidl QOMEASHAR) (asSthenaddtiatpasd tHe rédult was stirred for

e o B, Al T oot s

&xwadtbd sgith fertieers dichiarbatbihade t(RL54 uEhescdmbinedvagjanics were
(i EEAP el A F oSl b s BRSpbp s ropelP2-ol (450,
Agquebus rsgpdmrh tydrogtides ¢2Me iB.PEL p il Simeol} -wés (theblidded and the
biphasic mixture was heated at reflux for 65 hours. After cooling to room
temperature, the phases were separated and the aqueous layer was extracted
with ethyl acetate (4.5L). The combined organics were then washed with
saturated aqueous sodium chloride (4.5L) and concentrated under vacuum.
The residue was diluted with ethyl acetate (9L) and concentrated once again
under vacuum. Finally, more ethyl acetate (4.5L) was added and the resulting
slurry was stirred at 0-5°C for 1 hour, filtered and washed with cold ethyl

acetate {2 x 450mL). The solid product was then dried in a vacuum oven at
40°C to afford the title compound (547.2g, 1.24mol, 89.8%). The LRMS data

for the title compound was identical to the title compound of Preparation 15.

Biological Data

The ability of the compounds of formula (I) and their pharmaceutically
acceptable salts, solvates and derivatives to modulate chemokine receptor
activity is demonstrated by methodology known in the art, such as by using the
assay for CCR5 binding following procedures disclosed in Combadiere et al., J.
Leukoc. Biol., 60, 147-52 (1996); and/or by using the iniracellular calcium
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is a clone that has been selected for its ability to fuse with a CCR5/CD4
expressing cell line.

Upon cell fusion, Tat present in the CHO celt is able to transactivate the
HIV-1 long terminal repeat (LTR) present in the Hela cell leading to the
expression of the B-Galactosidase enzyme. This expression is then measured
using a Fluor Ace™ B-Galactosidase reporter assay kit (Bio-Rad cat no. 170-
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A PXRD pattern simulation for N-{(15)-3-[3-endo-(5-Isobutyryi-2-methyl-
4,5,6,7-tetrahydro-1 H-imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2. 1]oct-8-yl}-1-
- {3-fluorophenyl)propyl}acetamide fumarate involving 2-theta angles, d spacings
and relative intensities was calculated from its single crystal structure using the
10 “Reflex Powder Diffraction” module of Accelrys Materials Studio™ [version 2.2].
Periinent simulation parameters were:

Wavelength = 1.540562 A (Cu Kao)
Polarisation Factor = 0.5
15 Pseudo-Voigt Profile (U = 0.01, V =-0.001, W = 0.002)

The main peaks (in degrees 2-theta) of the simulated PXRD pattern for N-
{(15)-3-[3-endo-(5-Isobutyryl-2-methyl-4,5,6,7-tetrahydro-1 H-imidazo[4,5-
cpyridin-1-yl)-8-azabicyclo]3.2.1]oct-8-yi}-1-(3-fluorophenyl)propyl}acetamide
20 fumarate are listed in table 4.
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Differential Scanning Calorimetry Data

All DSC data were collected on a -Perkin Elmer PYRIS Diamond DSC with
autosampler, with a gas flow of nitrogen. Samples were placed in 50ul
aluminium pans with holes and lids and heated from 10-300°C at a rate of

20°C min™.

N-{{1 8)-3-[3-endo-(5-Isobutyryl-2-methyl-4,5.6,7-tetrahydro-1 H-imidazo[4,5-
clpyridin-1-yi)-8-azabicyclo[3.2. 1Joct-8-yl]-1-( 3-fluorophenyi)propyilacetamide

Sample size 3.016mg
Endotherm peak at 118°C - melt
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WO BPS/83JW- endo- (5- i sobut yryl - 2- met hyl - 4, 5, 6. 7- PETHBHPHPO31S3
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o-1/ -imdazo(4,5- c]pyridin-1-yl)-8-azabicyclof3.2.1
| oct-8-VII-1-(3-fluorophenyl) propyl } acet am de
fumarate 5 Sanpl e size 2.905ng Endot her m peak at
219C - melt Endotherm event at 228C Exot herm event

lﬁg}ﬁhra?teyl ]- 1 (3 fluor ophenyl ) pr opyI }acet am de
(D-tartrate Sanple size 2.979ng 15 Endot her m peak at

217C - nmelt WO 2005/ 033107 PCT/ 162004/ 003153 54

@aﬁhp”lésizeﬂgggmund of formJIa (1) MN F# N~ ~// 1
FS5Sora

%P%%P?%%?@céeﬁ‘%‘ﬁ e salt sol vate or
Gedotisdritvevénterieadgogherein: Rl is C1L_C5 al kyl; and

LS. Cl1- C6 3l o C3-C7 cycl oal kyl, wherein said
%(Ry]erﬁ%se\ée&t?a&%q? substituted by CF3. 10 2. A
conmpound as clained in claiml wherein RL is
o %‘?-ISLT él-endo-(S—Isobutvrvl-2-methyl-4,5,6,7—tetrahvdro—1 H-imidazo[4.5-
clpyridin-1-yl)-8-azabicyclo[3.2. tloct-8-ylI]- 1 -(3-fluorophenvylpropyllacetamide
(D)-tarirate

Sample size 2.979mg

Endotherm peak at 217°C - melt



3. A conpound as clained in claiml or 2 wherein Rl
is methyl. 15 4. A conpound as clainmed in any of

wo 2@sas3me7 1 to 3 wherein R2 is Cl-C4al kyl opt iR§TAIB2(04/003153
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substituted by CF3. 5. A conpound as clained in any

preceding claimwherein R2 is bt hyl, ethyl or

i -propyl. 20 6. A conpound as clained in any of

cl airrs 1to 3 wherein R2 is cyclopropyl or

¢%{ gbutyl . 7. A conpound as clainmed in claim1 which
"BR| ected from 25 N-E(l

B) - 3-A sompmundsoidosmyda i) met hyl - 4, 5, 6, 7-t et rahydr 0-1

H i m dazo[ 4,5- c]pyridin-1-yl)-8-azabicycl of 3.

]oct-8-yl]-1-(3-fluorophenyl) pgrpy! } acet am de; I\I-{(l

S) - 3-[ 3-endo- ( 5- Cycl obut arfecar bon -nmethyl -4,5,6, 7-
ycI 3.2.1
propyl ac aﬂa’ e,

tetrahydro-1 H
i m dazol 15 c]?rldln 1

] oct - 8-yl phen

N-{(1

S)-3-[3-ende ( opr opanecar bonyl - 2- metﬂyl 4, 5 , 7
-tetrahydro-1

i mdazo[4,5-c]p Imgl-yl)-8-azabicyclo[3.2.1

] oct - 8- yI] 1- (3- fluorophenyl)propyl }acetam de 55
N-{(1 S) 3-[3-endo-(5-1

éf&’ #]héf éutg%ﬁig)é{ccép%tﬁe Galt! eédl@éiﬁécﬁﬁﬁéwatwe thereo{ wherein:

pyr in-1-yl)- 8- azabi cycl o[ 3
] oct -B- ophenyl ) propyl } acet am de; N-{(l
S) - 3- ﬁ‘g i§ %Ikﬁt BV'C@CPM?@I(@WWI Wwherein said alkyl is optionally
567tetra§ ro-1 Himdazo[4,5
egbsintecRyICs) - 8- azabi cycl o[ 3. 2. 1

]oct-8-yl]-1- (3 fl uor ophenyl ) propyl }acetam de; N {(1

) 637 3@?\5&0' %‘e{\fﬁé%' éaz o[‘nﬂi’gvhdérein R' is Ci-Caalkyl.
c]pyrldln 1-yl)- 8 azabi cycl o[ 3.2.1

oct - §- = 1-(3-F I ; 1

&5 fetipdirdan i RRORYaiP | 2 WISRITE I mottt

4,5,6, 7- tetrahydro 1 H- imdazo[4,
c] pw%cﬁhg Y bs-da ﬁ?étpirpaﬁﬂr of ala?mé 1 68 whetbin &2 (8€,-Caalky!
1 uor ophen ? propy(% cetam

gptignglly- it €$ 5(333tr|fluoro pr opi onyl)

4,5,6, 7- tetrahydro- 1

S b ML g ' o

pirat oREpropytal |y acceptable salts, solvates or

derivatives thereof. 8. A corrpound as clained in

claim1 which is I\I-{(lS)3[3endo§ ) . '
Bsobuycorhp@uma e ydlaitesl i, gyt eft elainyaiit do B wherein R? is cyclopropyt

F%lg)?&lgﬁéﬂdff( g] Ply{Jlo(rjloBﬁeﬁylyl) |)or gpy?f gglefg?r! 8533' 21
fumarate. 9. A pharnaceutical conposition including a
§0npo '}g?rﬂ ouﬁd’! %'cﬁ‘alfrléd H’fclélm H’Wﬂﬁzﬁﬁlﬁ-ﬁs@lé@@d l‘:’om

accept 3 %}?p‘%—(S-Ace Y%t methyl é 73‘% tra?]ydro—ﬁ-?lmldazo[tt 5-
c]pyndln 1-yl)-8-azabicyclo[3.2.1]oct-8-yl}-1-(3-fluoropheny!)propyl}acetamide;
N-{(18)-3-[3-endo-(5-Cyclobutanecarbonyl-2-methyl-4,5,6,7-tetrahydro-1 H-
imidazof4,5-cJpyridin-1-yi)-8-azabicyclo[3.2.1]oct-8-yl]-1 -(3-
fluorophenyl)propyl}acetamide;

N-{(1 5)-3-[3-endo-{5-Cyclopropanecarbonyl-2-methyl-4,5,6,7-tetrahydro-1-
imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2. 1]oct-8-yl]-1-(3-
fluorophenyl)propyllacetamide;



any preceding claim toget her with one or nore
phar maceutical | y accept abl S exci pients, diluents or
carriers. 10. A pharnaceut 2eal conposi tion accordl ng

niReradui o Gl LOM gty A8 o R S oz 5-
c]parlgima‘r-ryﬁe‘?eazaimay¢i9[3a2 d gst-Boylk1 5(&+ftuoro;§mrwé)p§o tacetamide;
N-§€5)-8¢ 33 ifiok @eﬂ/l%g‘yl %ﬁ@%?ﬁi r{%ﬂtltfpﬁ z?’”&‘-3’[ X%'loa? Fﬁn’ﬂdé@ﬁ 5-

or’ use as

clryridingt-yh-$agabisvdald: %aﬂqqf%ﬂkéﬁﬁﬁba%omrtyl)pr@wl}\a&ﬁt@mfde
N- ﬂS}iSf[Blé&Ido\l(% Bb@hﬂqz rrmmﬂmds Bgr—teﬂramwr@ﬂmnﬁua@o[a g0
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N-{1 S B BLamtioA@s Mty - (00-diraétiy 1 Aropitarye)- ot 5 J6c7-thtezitydes-1H-
iR Sia-o Byl S8 abRlonly ST easy sally el ated
flu@r@nbenwaprapwlbaceﬁtamd@ claim 12 wherein the disorder
}TB- [81dc®- 2%9!%9@@5‘5 3.3 Bﬁﬁﬂﬂﬁb%ﬂgﬁnggf I I455 6‘?’rtetrahyd ro-

rej ect

1 HRTAR01S SoIEY o - Ll S 2 OB 2 ot Polaey - bowel

fiu@o‘bﬁ@ﬁﬂ)pr@ﬁ?%@téhﬁ@es type | diabetes; renal
di seases I brosis; chronic pancreatitis;

inflammatory |ung conditions; encephalitis; chronic

and pharmaece ltivadly acsepiabla saltse aotvatﬁsscaqulises [{p: =54=15) 8
stroke; obesity; CNS diseases; anaenm a; restenosis;
atherosclerotic plaque; atopic dermatitis chronic

8. panbr eempplad aandeimedhan nclaim brwidish Iﬁeéfp{ﬁhng 3-endo-(5-

Isob@fiILa- %twsmswm&rra’h drbﬂﬁ-ﬁﬁﬁk@ﬁo[ﬂ slb}ﬂyy.dﬁfe ohied.
i ¢ 1nsul cor |n§8to clhaim
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virus, toxoplasnosis, nycobacterium trypanosonal; '
oK orBo B SO Pk oo R B BATRR A
phamacewmakhaaeceptaba salit selgateher deflvan@otharegf tazcarding to

an?{@)‘?e@édlﬁglﬁ%@ﬁf Jt?g{gé)[h% (enf?lf'u n%rﬂfor E?d?’léf Har er gﬁagfl%é%%?%cﬁaptable

exgipientsysiluentsi rtasfietsCR5 receptors is i npl icated. 18.
- Use according to cl ai m 17 wherei n the di sorder is
retrovi r | on eneti cal e

HI VvV I . at
1004 VA EIAGUNER parPRRian Ao o BB doccialrs S iidabsane or
mdremdpitiopal ihegape wtimnggents, of the formula (1) or a

salt, solvate or pharmaceutically acceptable

derivative thereof according to any of clains 1 to
118, #Ahcompoongr bsdermula (I) or a pharmaceutically acceptable salt,

solvate or derivative thereof according to any of claims 1 to 8 for use as a
medicament.

12. A compound of formula (l) -or a pharmaceutically acceptable salt,
solvate or derivative thereof according to any of claims 1 to 8 for use in the
treatment of a disorder in which the modulation of CCR5 receptors is
implicated.

13. A compound according to claim 12 wherein the disorder is HIV, a
retroviral infection genetically related to HiIV, AIDS, or an inflammatory
disease.

14. A compound according to claim 12 wherein the disorder is muitiple
sclerosis, rheumatoid arthritis, or graft rejection.



(A) reacting a compound of formula (I1) M ,--\

NNY\ HZNNb 'RZ A-Z; %ll) \ vathacorrpound

of formula (I11) WO 200- 5/8 3107 PCTI B2004/ 003153 57
150 R zf;qmpm)nmnaecondmg/etm ol ck bokgreis 4be d/disarder is

mf%or mJ o'?yg W %ée%éé%’\l rﬁ@w&tﬁ?ﬁ% eai H%Bé@é@dfe?ifai diseases

fibkosfs; . whtqnua R@featits: ofnflasrmaiary ({y)ngo COP?zi}UOZIS( v?ncephalltis

chm“rﬁ’@hesmamnb' %Bﬁbeﬁﬁkf h@éﬁldus‘eaﬁs@ Bhonags; mmi iob@sity; CNS
condi tions; . ﬁégg Reduc at i an

disPaeRy (RBBIMIRD TRSIGIORR: XFEToSIRONE BRI »giopls gegmatiis

chﬂcﬁud\/lptahcmtlﬂm cenadr; painmdr stesk) rebpbhd redudiiid fdmHisiargery,

infection, mj&XXgr other traumatlc insult.

16. A compound according to claim 12 wherein the disorder is HBV, HCV,
plague, pox virus, toxoplasmosis, mycobacterium, frypanosomal, pneumonia,
or cytosporidiosis. '

17.  Use of a compound of formula () or of a pharmaceutically acceptable
salt, solvate or derivative thereof according to any one of claims 1 to 8 for the
manufacture of a medicament for the treatment of a disorder in which the
modulation of CCR5 Vreceptors' is implicated. |

18. Use according to claim 17 wherein the disorder is HIV, a retroviral
infection genetically related to HIV, AIDS, or an inflammatory disease.

19. A process for preparing a compound of the formula (1) or a salt, solvate
or pharmaceutically acceptable derivative thereof according to any of claims 1
to 8, which comprises: '

(A) reacting a compound of formula (Il)

Me

with a compound of formula (lil)



under conventional conditions; 20 (D) reductive

] ion of a nitrile of formula (XXI) WD .
wo BIBCT 07 PCTT | B2004/ 003153 58 R\’ H 1+ | FCEB20003153
(XXI) O\ Fwth an am ne of fmrmula (XX) under
conventional conditions; 5 (E) al kylation of an am ne
of formula (XX) or a salt thereof with a conpound of
formula (XXI'1) RI\ N 7L9 ()8<II) O/ F 1o under
conventional al kylation corfitions; (F) asymmetric
reduction of an enam de qof rmula (XXI1l) M~N Rl
NN/ NN '"RZIX (XXII8y O4 O\ 15 under
' 3 ToA Mol [ 1.4 : ting
FAGEE RS onaf Clbioh it RBht & Eoueiho cEholtRREL Ot
(i.e. a deprotonated form with an ester of fornula

( XXI ; Eéfﬁ ngggr nventi onal
condi Ef%‘%?&'égﬂa epéﬁ%é}foan Réxgﬂe as defined in

5 claim1 for a conpound of formula (I), Lg is a

| eavi ng group appropriate tq al |Mﬁ-&%¢w nucl eophilic
substitution and EsG is a orixi ng group. 20.
A conmpound accor gi ng to an) A

phar maceut iR\al | yN o) Q-@ ol vaue t hereof
in conbinatioff witlh one or noré& additi
Xvi)
O
F
(V)

with a compound of formula

V)
under conventional carboxylic acid/amine coupling conditions;
10
(C) Reductive amination of an aldehyde of formula (XIX)

R! ﬁ
Y &CHO (XIX)
O
F

15  with an amine of formula (XX)

Me N
\\iC R’
/4
Hmijy N%o (XX)

under conventional conditions;
20
(D) reductive amination of a nitrile of formula (XXI)



t herapeutic agents. 21. A conbination according to
claim 20 wherein the additional therapeutic agent,

WO Ost0RBvApeut i ¢ agents, are sel ected from t hoRECTEENGH 003153
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20

in the treatnment of diseases gg%iated by or
associated with CCR5 receptor ulation. 22. A
conbi nation according to claim21 wherein the

addi ti onal therapeutic agent or therapeutic agents,
are sel ected fromthgs eful in the treatment of
H V. 23. A conblnatlo\jfc ot el Mo 0 anyoof cl aims 20
to 22 wherein the ondl therapeutic agent, or
t herapeutic agents are @Gel geted fromH V protease

i nhibitors, non nucl eosi d¢ erse transcriptase
inhibitors, nucl eosi de/ nuskgotide reverse
transcriptase inhibitors, other CCR5 antagonists,
agents which inhibit the interaction of gpl20 with

%gﬁtagghe’ &%ﬁﬁi’nglrat )I %rﬁi%q{ bﬁ’gﬂé{éﬁap‘%@%ﬂﬁ o the

inhibitors. 24. A corrbl nati on according to claim 20

mg{ g; et WAl 1N dhRIABEYbRulAYRR) drSadsdR Iéreof with a
compound of formula (XXI1)

H
1
I:‘\H/N L9 OO
0
F

under conventional alkylation conditions;

(F) asymmetric reduction of an enamide of formula (XXIil)

Me

. No R .
Y | jl/ (XXIi)

under conventional reduction conditions; or

(G) reacting the amine of formula (ll), or a metal salt thereof (i.e. a
deprotonated form) with an ester of formula (XXiV)

R'CO.EsGp (XXiIV)

under conventional conditions;
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wherein R' and R? are as defined in claim 1 for a compound of formula (1), Lg
is a leaving group appropriate to aliphatic nucleophilic substitution and EsGp

. is an ester-forming group.

20. A compound according to any of claims 1 to 8 or a pharmaceutically
acceptable salt or solvate thereof in combination with one or more additional

therapeutic agents.

21. A combination according to claim 20 wherein the additional therapeutic
agent, or therapeutic agents, are selected from those useful in the treatment

of diseases mediated by or associated with CCR5 receptor modulation.

22. A combination according to claim 21 wherein the additional therapeutic
agent, or therapeutic agents, are selected from those useful in the treatment
of HIV.

-23. A combination according to any of claims 20 to 22 wherein the
additional therapeutic agent, or therapeutic agents are selected from HIV
protease inhibitors, non nucleoside reverse transcriptase inhibitors,
nucleoside/nucleotide reverse franscriptase inhibitors, other CCR5
antagonists, agents which inhibit the interaction of .gp120 with CD4, other
agents that inhibit entry of HIV into the target cell, integrase inhibitors and
RNaseH inhibitors.

24. A combination according to claim 20 wherein the additional therapeutic
agent is a CY3A4 inhibitor.



