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We have now found a group of compounds that are both potent and

selective modulators, in particular antagonists, of the CCR5 receptor.
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formula (1) (l)or a pharmaceuti%I" acceptable salt,
sol vate of derivative thereof, ereini. RLis CC

al kyl; and R2 is C C alkyl or C -C cycloal kyl, wherein
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SR e 08 S8 OFRATHAALR, °Luf LWl prosociment, the
compounds of the invention are the compounds of formula (I) and
pharmaceutically acceptable salts and solvates thereof, in particular the
compounds of formula (I). 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 (1)
include the acid addition and base salts thereof.

Suitable 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, chloride,
citrate, edisylate, esylate, formate, fumarate, gluceptate, gluconate,
glucuronate, hexafluorophosphate, hibenzate, hydrobromide, hydrochloride,
hydroiodide, iodide, 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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bi sul phate, borate, brom de, cangylate, carbonate,
chloride, citrate, edisylate, esylate, formate,
fumarate, gluceptate, gluconate, glucuronate,
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FIRNAEIMbERSE! YThONLARUsbRaf TBSisd RetdiR! t88describe a molecular
complex comprising the compound of the invention and one or more
pharmaceUticalIy acceptable solvent moleéules, for example, ‘ethanol. The
term ‘hydrate’ is employed when said solvent is water.

Complexes include clathrates, i.e. drug-host inclusion complexes
wherein, in contrast to the aforementioned solvates, the drug and host are
present in stoichiometric or non-stoichiometric 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, or non-ionised. For a review of such complexes, see J Pharm Sci, 64
(8), 1269-1288 by Haleblian (August 1975).

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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Moreover, certain compounds of formula (I) may themselves act as

prodrugs of other compounds of formula (1).

Also included within the scope of the invention are metabolites of
compounds of formula (), that is, compounds formed in vivo upon
administration of the drug. Some examples of metabolites in accordance with
the invention include:

(i) where the compound of formula (l) contains a methyl group, an
hydroxymethyl derivative thereof (-CHj -> -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 () contains a secondary amino group, a
primary derivative thereof (-NHR' -> -NHa);
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"pronoi eties' as described, for exanple, in "Design of
Prodrugs" by H Bundgaard (El sevier, 1985). As the
conpounds of fornmula (1) contain a secondary an no
functionality (-NHR where R H), exanples of prodrugs
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conmpounds
known to those skilled in the art, for example, chromatography and fractional

crystallisation.

Conventional techniques for the preparatlon/lsolatlon of individual
enantiomers include chiral synthesis from a suitable optically pure precursor or
resolution of the racemate (or the racemate of a salt or derivative) using, for
example, chiral high pressure liquid chromatography (HPLC).

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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Substitution wnth heavier isotopes such as deuterium, i.e. 2H, may afford
certain therapeutic advantages resulting from greater metabolic stability, for
example, increased in vivo half-life or reduced dosage requirements, and
hence may be preferred in some circumstances.

Substitution with positron emitting isotopes, such as ''C, '°F, "°0 and
BN, can be useful in Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.

Isotopically-labelled compounds of formula (I) 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 crystallization may be isotopically
substituted, e.g. D-O, des-acetone, ds-DMSO.
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SOMBWr OBEBbAS thutbRydebonyIs DS B, Nitimele/iiopshamide; DCM is

 EomegeaT PR B Rk oTualo b, S e [eG gfoymnappropriate to
dralighaticlhaclesphiit sabstitutioalsuch as théed diseloseddhelerryidarch, ibid,
| o885 (Bopry ARG blet Wetipdfiel nRLAHF CdoBr; fand suronic
viesteref tlbgir wayltef imeeylptr atant abiflatelady M8&R ofs  1-(3-
SSRTEH B PHSHIL Selhyey, Sh sl iidomsi v
adlicyisiahpegicagzdinide; g8 ebrhpdrosyt apodbenzotdarle: YIOBt is 1-

f o/ dF@PRhSotria6IeatReram; Vi MBTLA! fis! i weeflyl-N, N, N’ N*
dgﬁlgge regg?tr”g%glﬁtsﬁgﬁ% henchrhrgy Be gggg%?tgg iln e

sdpfEamethylireniine BeXxailiAroPNesRNAR- wi t h positron
em tti PEcorihgPesa fikthpresess (@A) Empluits cenfdrenula (I) may be
g

. shpeeess () .
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(In

with a compound of formula (lil)
0

1)]\2 a1y

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 to a second process (B) compounds of formula (I) may be
prepared by reacting a compound of formula (XVI)

R



| sotopi cal |l y-1 abell ed conpounds of fornmula (1) can
generally be prepared by conventional techniques known

Wo evoshsser skilled in the art or by processes apel/tRpowg003153
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to those described in the accon&anylng Exanpl es and
Preparations using an appropriate

i sotopically-1abelled reagent in place of the
non- | abel | ed reagent previously enpl oyed.

Phar maceuti cal |l y acceptabl e solvates in accordance
with the invention include those,%@ereln the sol vent
of crystallization nay be isgtopica Nsubsti t ut ed,
e.g. DO d -acetone, ounds of

formula (1) isnclu anp 1-8; and
c'%" g sol vate '\@‘f

phar maceut i

derivatives thayeof.} n the general processes, and (XVi)
schenes, that fol | gw™~NRlL and R2 are as previously

defi ned unl ess ot se stated; Zis OH or a

carboxylic acid actkvattmng group such as chloro or

H i m dazol -1-yl; EsG is an ester-form ng group, such

aswigh Rydonmound ahfosiuifo(\or ot ecting group, such as boc;

ArLg is a leaving group apprpriate to aromatic

nucl eophi l i ¢ substitution, ch as those disclosed in

Jerry March, Advanced O gstfi c~hem apry (4th edition),

Wl ey Interscience, 992, e 652 (|ncorpo t ed he&gin .
byinder epaMerljonal aarboxyic, aoas? /amifg COUPHRY 06@ ftigns. - Conveniently,

t 1aIt BXYSIR qu'effe% i gy Nl nesrigifies naesativedDBMrbmafter in
di chl or gnet i S tekgahydrofuran Lg is a

| €20NAGHIQYH Wl ESQBSF@pWaS(%p al i phatl c nucl eophilic
subst i tAgcordingstech #ard posesdi (C) csamppoundseolr jorktulah(l) may be

I ??k?%‘%ﬁé@‘?d%%gﬁvé‘%ﬁﬁ%[ﬂﬁ@fdadés'“g%bﬂdg% R RIEERED .

mesyl at e andtrlflate) WBCDI is 1-(3-

di met hyl am nopr opy! ) etﬁyl car bodi i m de

hydr ochl ori de; DCC i B <dieyTlopfeexyl gaxpodi i mi de;
HOAT i s -hydroxy-7-azabgnzotiri azole; HOBt is 1-

hydr oxybenzot ri azol e hydr gL~ HBTU i s

O benzotriazol -1-yl -L/, L/ ,L/ - tetramet hyl uroni um
hexaf | uor ophosphat e. According a first process (A
conpounds of fornula (1) nay be prepared by reacting a
compound of formula (I1) (H wth a conpound of

F QUifHAR afdibd bf formuta (XX)

Me N
\\figzi::> R?
H;Jy " N\qgo (XX)

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

According to a fourth process (D) compounds of formula (l) may be
prepared by reductive amination of a nitrile of formula (XXI)




("D under conventional carboxylic acid/am ne coupling
condi tions. Conveniently, the coupling is effected

waoirasi33ibe condi ti ons descri bed herei nafter i nPCT/IB2004/003153
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connection with schenme 1, step ({). According to a

second process (B) conpounds of %ormil a (1) may be

prepared by reacting a conpound of formula (XVI)(XVl)

with a conmpound of formula (V) FT (V) under

conventi onal carboxyljic ai d/ am ne coupling

condi ti ons. Conveni en - Re” Cagp! i ng (k1) ef f ect ed

under the conditions deBcriljed hereinafter in

connection with schene @a, p (i). According to a

third process (C) conpound formula (1) may be

prepared by reductive amn ef an al dehyde of

formula (XIX) CHO (XIX) with an am ne of fornmula (XX

o (XX) under conventional conditions. Conveniently,

h Sty . . : ; _ i Li 0 .
dg'gt:hr %be%ﬂﬁ{egr gf:{% t el‘LFls(lng) c@#ﬁggﬁﬂggﬁg\?_é%%c Eérreﬁéi @%nYenlently,
stregugtiye. aminatian isgeffectgds endarrhpreanditionpeseifas hgeeinafter in
of ; ) ed by reductive am nation .
ofCOERE??‘?‘?@‘O%"“?ﬁ}éﬁE1 SRR L3 with an atne of

f or mul ACRYINGnPed BRVBIACESHAIE) cepappypdy of formula (I) may be
Coinepanieany dkylaBieH & ianeardmensitioanulas X)) fveitt @ tonmpstrnd of formula
tflff( ?Igndl t'ions described hereinafter in connection

wilkKd chene , step (g). According to a fifth process

(E) compounds of fornula (1) may be prepared by

al kyl ati on of an am ne @f fafnula ( Wi th a conpound

of forrmula (XXI'1) (XX I%- i onrkinal kyl ation
condi tions. Conveniently, |lal kyj ation is effected in

Q
& S

0]

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 (I) may be
prepared by asymmetric reduction of an enamide of formula (XXIII)

Me N

H N/
N E/ : o
I A (XXli)
F

under conventional reduction conditions. Conveniently, asymmetric reduction
is effected in the presence of a transition metal such as Rh, Ru, Pd, Pt, Ir, or Ti
(e.g. present in 0.001-0.1mol eq.); a chiral ligand such as BINAP (2,2-



a suitable solvent, such as an hal oal kane (e.g. DCM,

an al cohol (e.g. ethanol) or an ether (e.g. THF);
wopisosEbTy in the presence of a base, such asPENIBENV4®3153

(e.g. triethylamne or /V-ethyl-

/-diisopropylamne); and at fromanbient to el evated

tenperature (e.g. reflux). According to another

process (F) compounds of fornula (I) nay be prepared

sk Irls‘oI ﬁmdféhl Pohifkp ﬁt{h 9na:m de tekBfNAPUl @ (2,2-bis(di-p-
nder venti ona .
cdﬁ&'ﬁ'%(??s%m% Ve P@HM%Q’B asymret rl[é %Eﬂ onis (1,2bis(2,5-
efcﬂlﬂgmd%g@sﬁﬁmm)ﬁéﬁm?)oforaanﬂFBhds o, et @-plserpfieraebis(endo-
or Ti e
o. weeihi thpspnabRielize Poafhel S dressgipin 0.001-0.2mol
5 (29(2 ); 18 higdsogeinpdienoy | uichsadh nradgeulan hydiiogaphphgnylsilane, 2-propanol

%%&rﬁf@ rffét%( & g%%%@é aﬁéﬂcohol e.g. methanol, ethanol
d| mmm&rmi)pmnﬁﬂ@i@gn@%@wtﬁle) F@hﬁsﬂaﬂi&@ g. ethyl acetate), an ether

(P%epd t FéJ?e!bYueﬁ*R?@t?n(cﬁﬁ@gC to the reflux temperature; and optionally at
i me

7- phosphabi cycl o[ 2, 2, 1] hept ane) (e. g.
pr@&ewat%y@re@éweo 2mol eq.); a hydrogen donor such as

10 Mol ecul gcdrigo@e anotee yosesaN6) ébrﬁp@mﬁWofobrmula () may be
anmmoni Fu?g{forrm in a splvent E@Ch as an

e; .
(DBpati (R e ARG 5B 1Oah R Hnops 2 Nl (YA thereof (ie. a
( edeprotoratanidrm)) ey reamloesmm af ester cﬂﬁhryhulac(KMV)s) , an
ether (e.g. THF), or toluene; at fromO to the reflux
tenperature; and opti onaIIy at an el evated pressure.
Accordi ng to anot her pr(ﬁ:@QgE(Sgp cePP¥inds of formula
45 (1) may be prepared fromthe amne of fornula (II) or

a netal salt thereof (i.e. a deprotonated form ¥
relmdﬂf &pnmenhoraai eRfcHONs. fQﬁrM%né?r(”XXI'W? rﬁa@@'Eﬁq? fected in the

yéné@@ﬁbncéb@é%@tdf@@bséoﬁdcbﬁ a8 Nin a@ﬂﬁ@%élgeﬂhéthylamme or N-
A bo ot G i B PABTRLER o T, oo o
/\&hhwalkdnel_(e gli DEMPY apyéthm (2)); THF) oan iestal (ecqt ethylsacetate), or

ue?ﬁg'ht\@iﬁ'k @Qﬁcg&]tt Wﬁ%ﬁp ggtgéal ogcl 566]9?14’[6 g’\lternatlvely, the
acreaa’ll@’) is eﬂfecrted irethe, pmsehC©|of antamumamtalysmla@emltad&ée solvent
SRS SRl 185 K0, A ERELOTE, S B e, o
Soatq%a,tp or toluene, with or w:thout water present as a co-solvent.

Schemes that further illustrate general methods for the preparatlon of

25 compounds of formula (I), 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.

30 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 (1).

It will be still further appreciated by those skilled in the art that, as

35 illustrated in the schemes that follow, it may be necessary or desirable at any
stage in the synthesis of compounds of formula (1) to protect one or more
sensitive groups in the molecule so as o prevent undesirable side reactions.



such as a hal oal kane (e.g. DCM, an ether (e.g. THF),
an ester (e.g. ethyl acetate), or toluene, with or

wowakosilowat er present as a co-sol vent. ScheneBCT/I2004/003153
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further illustrate general net ho1d‘s for the preparation
of conpounds of forrmula (1), and internedi ates
thereto, follow t will be appreciated by those

skilled in the art that certain of the procedures

d r
‘?ﬁ dr@ﬁga% ][]t ]Erhaﬁ/ §éh\%’6€§s£ ort ASsiRIBIP 36 Hroedt @fmlno groups. The

I nt er nedi at es therc? Wa
nﬁo@gtlg@@rp%pge@l N g}g@regﬁar@y@ §gm9|ognds of formula’(l) may be
S lﬂi@@ﬂl if tOREntidnaMnhanms. fS@é h‘@f e%mp@ itladsedddscribeasia *Protective

ahioB8 i Qragier e TR R O AR e, Bt G Wt third
I redition, s(dbbmrtwnew aadoEBcbrﬂsgr‘EQﬁg prrdpartmutamdm@ter 7, pages 494-653
YIS n, R b8 RS YRN8 TnSBerfg e, by gefrence, wich
f @lsmdasc(rlt)es mequs foethst ﬁamova!.pt Rueh arﬁpm@cu ated by

those sigd él?ﬁhd P dt@&m'q bro‘db%tbo@%e'n& géé?b@ﬁyl' Pnétﬁ@xycarbonyl

schenes that e neces desirab
atearyl andgecatyl areeok wﬁéﬁarsuge leothﬁder.e@@raﬂonr 8t ﬁempounds of
(Fdrm@aRnUrRFtaAfediteBBhEred@NSi tive groups in the

nol ecul e 'so as to prevent undesirable side
reactions.1l1 n particular, it my be necessary or
desirable to protect am no groups. The protecting
groups used in the preparation of conpounds of formula
(I') may be used in conventional manner. See, for
exanpl e, those described in 'Protective Goups in
Organic Synthesis' by Theodora WG een and Peter G M
Wits, third edition, (John Wley and Sons, 1999), in
particul ar chapter 7, pages 494-653 ("Protection for
the Amino Group"), incorporated herein by reference,
whi ch al so descri bes nmethods for the renoval of such
groups. The am no protecting groups boc,

benzyl oxycar bonyl, nethoxycarbonyl, benzyl and acetyl
are of particular use in the preparati on of compounds
of formula (1) and internedi ates thereto.12 Schene 1
NH, M
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therein may be effected as follows: (a) Substitution
of a leaving group on a nitropyridine of formla (XV)

wowrds/ozroam ne of formula (XIV) is conveni ent | PCT/IB2004/003153
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effected in the presence of a baﬁf such as an am ne
(e.g. triethylam ne or /-ethyl

/ ~di i sopropyl am ne)or an al kali netal carbonate (e.g.
sodi um car bonat e or potassi um carbonate); in a

sol vent, such as an al cohol (e.g. nethanol or

?;hgnowﬁyasaéé r%p‘ér@,:p\%gn%cet m{r{?r Ig:,ei}}g? rg@%%forrrnﬁg%ns depicted
t anpRsiRiniyebd effgctedpad folletweut 120 C). (b) An
ne o

rgagctl sgﬂglqrho ! Ee@ &nygzs g,l (#%ﬂ'}ﬁ%opgﬁla[fﬁg %?fgrdml,% (XV) with an
aramineroftfonpylai (Xl Vipisaforiveniemtiy effectdd in thieepresence obba base, such
sk ARVl Ny, ﬁiétﬁghgrgné rbrtlv-%trﬂ{/-‘?@ fxﬂ&i?sog{qoﬁ%léﬁ%&' Y BPan alkali
cAneigk garhonaie ¢e.ge sgdiuae eaibeonats @y potaseilgn cerlepnate); in a solvent,
a"gﬁcﬁnés hﬁ'HPé’dHfBI l{g% Liﬁet‘h%n@b@ﬂéthb%@ Ca b i §§j 'a‘é@tdﬁltnle) or an

t
o ATBisRes. Gy DD 20 3?3%%%?&8@%@ @ m@ﬂg&@eﬁ%@r&ﬁe g. up to
eI@o@ﬁqQo!e(e)nperature (e.g. about 140 C). (c) Reduction
o 0 JBERERLRAPS R ) i Bufane  recicton anc
efmemtumchgatm af anlamlmpdmgpyraim@mflfnrmhla Bpelte widuction is
2 ARGy EHELLS" m THE biBSofed 1A AR &ent, such as iron

ca Yor Therahce a P inum (
ox erora golpeint, sdichnag & garqgaylncaapm?mgdacgh@eawﬂ) and at from

gﬁdﬁlﬁi ﬁg?&?)e?ﬁbpé’q) Gt éﬁﬁHZﬂ%a @%H@éﬂon Cfhe""?ﬂt@rmedla’te

. ano or et hanol or car
a@rainpeArginopyEding gﬁ:mmveanenamef&ﬁteﬂo 41 s stgition of a acetic

t Wﬂﬁﬂé aAd(R-devdied tém areﬁ?ur adbatlt avarey
essu%@gn@%&%&ﬁ%qwn fﬂkrgﬁg%b(ﬁ%% ﬁ ﬁrgliq%zopiperidine
f l(ﬂjfntdrmulla?(l ()(fl)nm/ duhvenizgndgt eﬂectiiyzdr bpctatalytiol hiﬁdmg_?nation in the
r otheried OBk S o) BE p GHbSTigh 1hB) GataER Tor instance
?ﬁ:pladmuem (&gl pdaticume édey. omanyalladium (etdhepaliagligm hydroxide or
:ﬁFa)Ll?Hﬁjhﬂ P%a]li}‘ﬁ‘f) %{ﬁlgsﬁ?n Q%oﬂ)@n"t‘%tfc?l & a'drl SLBKLAE §émethanol

opropyl am ne room
té’f'rp@'ihélﬂg eOr @eyaraxyliaiacy fgig.vacets aeishs at amhiant to elevated

(ddmpePatlrd fRgOoRproIBaRe; Aind &r Blvatdd¥ptdssure, such as from 150 to
500 kPa of hydrogen (e.g. 400 kPa hydrogen)
(d)  The imidazopiperidine of formula (XI) may be protected by reaction with
an alkyl chloroformate (e.g. methyl chloroformate).  The reaction is
conveniently carried out in a solvent, such as an haloalkane (e.g. DCM) or an
ether (e.g. THF) using a base such as an amine (e.g. triethylamine or N-ethyl-
N, N-diisopropylamine) at room temperature.
(e) In an alternative to steps (c) and (d), an imidazopyridine of formula (XlI)
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 chloroformate is added to an imidazopyridine of formula
(XIl) in the presence of a solvent, such as an ether (e.g. THF) or a haloalkane
(e.g. DCM) and at ambient temperature to give a quaternary intermediate,



is treated with a an al kyl chloroformate (e.qg.
nmet hyl chl orof ormate) and an am ne base (e. Q.

W eoosos3ibam ne or L/-ethyl- ,L /-diisopropyl anP@B)B2004003153
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give a quaternary internediate, ich is reduced under
conventional conditions. Conveniently, nethyl

chl orof ormate is:added to an i m dazopyri di ne of
formula (XII) in the presence of a solvent, such as an

et gith Q@tf?en Fa'cFLDceefb HAPA AR SR P aheallali PIOMI RéIRedsuch as lithium
anbi ent era ure tO gl ve &égternar

" thasphydide, @nﬁ@rmn@lﬁon Of i@ (eERReBINIEHE - G dhOUt 6A0°C). The
Ofreéﬁltlﬁbkmltém@ﬁétb Ralfidieer We@is b|yI b@ﬂawnc hydrogenation in the

DL SONSIL 9P SRS AL SO o8l LESHER PSRRI Sor exempl
f W padadiuade.gd pbuad::ahalhydroxldwdr padladiunoon pattdom) catalyst; in a

IOr e n’l%a?@%%? 3R Tagfcﬁtcﬁ é%%l E%Q?ISCH' oé]hgﬁ?lz& Eaéésrbl»q% acid (e.g.

paadealduamd)hgtiamblem () elqwaleChtﬁmmraturea(etga P t@a&QfD)st

oo 80 nSHleeng e ) Lot o e o
a;ﬁg ERovad lseq:@v@n@t n‘@nt M@thtq)bgge,(gucr( @$ an alkali
Wlﬁéf%\l hardid esyi Qéldlﬂf‘rpbbp p'o?as%'ihrﬁQﬁk{x‘bx@éPbP@h' #dd, such as an

.ﬁg&a@f 15009 S N9 ot RIS BsdbierRaIBThSaS4 8 fear 60-100°C,

ypl f@’cﬂ’hpwlﬁiﬂs befgmuadivilinaes ppeparedi bymdyubtioni airination of an

ki‘?@(ﬁ%t e Difidar ity B8 AR of Thfinkfs frfc. Cffementy, the

Ccmraclumdfs cczfrnémomniratr(evfbrle)seace op eeEmidsunh asdnargaric acid (e.g.

c;égﬁmj @O?@aﬂqfsﬁl\/g pys‘iﬁ:hoés ﬂ‘?f B}F{eﬁ (E'%()TIQP-‘%%? P#HaMlkane (e.g.

nveni en
caw Mad mguantﬁ&abrgseéalc&y@lﬂdan r@séumngsa@ﬁmasswh as sodium

org tBXWBrSh&@ndé sm&mccmd%m ryar@ese.l ¥88fum LHdh@sride; and

an et . THF) or hal oal ka DCM ; using
a@tQWPPtW%TaW@H de redu0| ng agent such as sodi um

tr(g Cetvgwkwrp#wé&ﬂdd\e uﬁd?éi'l Tk yéw)obi@r caffsttiede B means of a
sodlL um Do a]nb r ur e
06}’%?58%}%09{0[1%@? r%‘[“&kﬁa '8)0‘%”%’98@?@ oe‘ng%‘iﬂ P&Q%Ea‘me”t with

ofa basaatslumh)emmrbaikyul ngetalipydrokisier(ergsaldiurs or potassium hydroxide)
ISR SudLb Bhestulbo S SBRTE LAt o] by levated

pot

,h;temer@teye (theﬂQibO\)ent such as an aqueous al cohol
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(e(l grhé'bgdpcgrﬁlﬁérbo%pﬁhé; @Eoﬁﬁbrﬁéﬁ’ﬂ&ﬁéﬁé’ctb@%gﬁ%reﬁnlne of formula
(V and an acid chloride of formula (V); an excess of an acid 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.

Alternatively, the acid/amine coupling is effected using an acid of

formula (V) activated by reagents such as WSCDI or DCC and HOBt or HOAt;
an excess of an acid 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.
)] 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 trifluoroacetic 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.



(i) The acid/am ne coupling is conveniently effected
using an amne of formula (M) and an acid chloride of

wo o0os0BH0T V) ; an excess of an acid acceptor, SPCHIE2904/003153
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triethylamne or /V-ethyl-L,L /-¢iisopropylanine; a
sol vent, such as a hal oal kane (e.g. DCM or an ether
(e.g. THF); and at anbient tenperature. Alternatively,
the acid/am ne coupling is effected using an acid of

f ofkjrul artfe/acaitanniret isdc@wemh@ﬁ?méﬁe&edmsksg ARG oPféimula (1)

s BB gl s RIS rRa MG o BeP TS BPAAHS dgsoribed in

sditer i hesemab@éea hal oal kane (e.g. DCM or an ether

(e- 9. TH@uI b@onéj%ﬁéc@féabﬁnﬁhéﬁ‘% lé& er ?ne éh)thg*"ahs dr'ifiore of the

prot ecting. gr

Fﬁﬂ%@rm%lq%d@wm i ter eemeu h m%bﬁr@%@ﬂd@tﬁﬂn@ different
aCdrder FOANHRE d3cHDO IGNGyasd Phddfficd], iR dsY fbuéroVGeQ the desired
ortrlflcgfocet caC|d maswtable sol vent, suc
aLOMPUEIGP % laf}-hyl " acetate), hal oal kane (e.g.

DCM orinet tzanat(cm of sdldhe RBrebnipeunds & fopmanedil rﬂlﬁay be prepared

PR S U1TE FCHL Bal B A B g 1

adhat fohowsi de of fornula (111), under the conditions
described in step (i) hereinabove. t wll be
appreci ated by those skilled in the art that one or
négiﬁﬂﬂiﬂﬁe transformati ons described in the schene 1
may be carried out iYf\a a_gi fferent order fromthat
descri bed, or may be ied, in order to provide the
desi red conpound M [). n a variation of
schene 1, po \ I'89 (1) may be prepared by
arrylngwout steps~(h) to (k) in a different order, as

il ust rz(%ed n schene that foll ovvs. Schene (k) -Pg n
(V)
F 0 gy o
. Me
R' —N
MeYN I/C\
— 7 N—
Ty, N\Pg
H,N ®/ (XVII)
Xvi ’
F
v 0 ®
Ny
Me

=N -~
a E:/C\ . 0] {\
Aoy Y M O/

(XV1)

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

formula (1), or intermediates thereto, and may be prepared by analogous
methods.
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structure to conpounds of fornula (1), or
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anal ogous net hods. 16 Conpounds af; formulae (I11), (V),
(IX), (XV), (XIX), (XXI), (XXI1) and (XXI'I'1) are

ei ther known conpounds or may be prepared by
conventional chenistry; see, for exanple W01/ 90106

(espeC'c%rhpfom%fEroﬂrﬂmael pnpr(mﬁ;f%%dmwemlxw (XXI), (XXII) and

ref erence. The conpounds o

DHHRCatH retlhes I CaamOuER, O TaaY Ve ddeawgd by conventional

dQﬂh'e)#ﬂétl LS5 @d e fdﬁefe&arb@eaummﬁéwOave(espec:lally pages 5-19),
har nacol ogi ca [ n animals, including humans.

|
%‘”BQW? &‘Pé?‘r‘;a?y r?#éﬁxﬁ fe useful in the treatnent of
a di sorfder col(‘jnpmundb d)ﬂﬁﬁ)nmxinn(at anch their gtrREMasedticalys acceptable
i
e AR B Al BRI 41 fimppicia
t @ckiviy :mammalan@cludmmhuma@sy MP%E@@@UlﬁWeTW@%H%fU' in the

Oftrdefifnent "WER | oY iRe wied tﬁ@rrﬁdo%il’étfﬁ?ﬂtofot‘CR5 receptors is
respl. ratory | sorders, |ncLud| n&”adul respirato

dilepfieaigdsy nBisaRse| Al ar gntergsbyingiuds’ HIV, retrovira

gﬁ@rt@ehoﬁs genéwanplréla@&std MDY IA/IBS? wneiinfidiyintitesediecases.
ystic

chroni ¢ f@ :ﬁ%[SqSlén ({{HFhlégﬁla{%pf%s a E)' LR @mflor treatment of

trrﬁ@;bmto@r digondes, tmmlgcjmgeddula}‘rémtaddryodlabnees|wrwlngme (ARDS),

ot .

qiatenchifty, gﬁ){%ﬁé %‘i’??clﬁ;}é ec):(%rg@ﬁ: éb%t{}@t}t “@ﬂ%’% disease, cystic

t mbzosmvmhmn emphylsemas ghioltisfand th@nlCrStIalﬂi”rfbﬁt of such

condi ti

condi t I(gl'rﬂlgr?Bde\;\EnQ%at' rﬁéﬂ( Bk tré%\ltﬂ%% ﬁ\?\% tHds'gcttgggeFéBnggcted or are

cn@rmw @ﬂserhwgyb@yrﬁ!@@damthsﬁz@@" tsafficiNpg gn ifferent organs. It is
xﬁ)bétélcﬁiﬂal’ thd b‘brrf[b@bnhs '@Slf LK, lrﬁ\)@ntlbhfmé@ Ibeoydeigl for the treatment

T Br e AP I8 e Yo SR TR B for whioh 2
Ogopfdtidn WithsCCRBESteCORS oipersokings Hesabesu estatdished, and more
J ‘DAt céthg é)? rtguﬂ ott H%}lteﬁr{% &gd o[lg%ﬂggﬁiddt%le écﬂerosns arthritis, such as
t rrhesmadmds arthuiti, aspchwb/ictarthrgm@hlelsL vgputyk| @rﬁyylsan @steoarthritis,
a?s’]"y‘éf e b ﬁ@g@hﬂ%rﬁa{o%ug affd §AFniRNdrthHi® and graft rejection, in

partlcular but not limited to, solid organ transplants, such as heart, Iung, liver,
kidney and pancreas transplants (e.g. kidney and Iung allografts). Other
conditions for which a similar correlation with CCR5 or CCR5 chemokines has
been established include, but are not limited to: inflammatory bowel disease,
including Crohn’s disease and ulcerative colitis; endometriosis; type | diabetes;
renal diseases, such as glomerular disease (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 Alzheimer's Disease; anaemia; restenosis;
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.



conditions for which a simlar correlation with CCR5
or CCR5 chenoki nes has been established include, but
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i ncluding Crohn's disease and ulgerative colitis;
endonetriosis; type diabetes; renal diseases, such as
gl onmerul ar di sease (e.g. glonerul onephritis);
fibrosis, such as liver, pulnonary and renal fibrosis;

chroni ¢hieensigatisehses | Qme?@“fﬁidmﬂaﬂdmgofcothél t(D@FRS, receptor is

encephal i tis, suc \V ence hal chr ea
 ArPlraed nghgRrretfcnd chausbapatis B uEns TERNORE hepatits C
Ohﬁhﬂust WC@)\l&fdcﬁ@aSlmﬂ)orﬂ@C@pﬂ&eM@Sam@Ipalteemaiwwlugm poX virus

f?{g%é@ﬁ%q r?% aiﬁﬁgetoﬁﬁﬁ%ﬁ%é ?&f Stjni%r acterium infection;

panweeasomé infation , sicbh as r@hagasigiDisease; ynphemonia;  and
K%S{}Eb%' foma, rrel anona and breast cancer; pal n
gs nom c

eptive pain and neuropathi c_pain
per i phdradl anéaemiatrﬁw@wwfnposah@ gnp@gghqr@sﬁfn%emokmes and

r esishidiive fré@é%t%Wtﬂ@é%rs'éH@@ds@fbn AL Yard SPrifer, M.S., “The

traumati c i nsul 17 Infect 0

BB oK B PR el HOLSH AL AL o TP fofgiherapeuti

agntepverlidnt T @phﬁnatsm i BloB AMan u¢2c( H&)«hg&eﬂzooo)
hepat it I nf ect,i

copt i cArerlly inaiane: Sy B il brovidps g pgppound o
stotmaa $ned & pharmaceatitallynasieptabié ealty solvate or derivative thereof

ngg,&gﬁgecégrl gl:licﬁ i on; trypanosomal i nfection such

sease pneunoni a; and cytosporidi osis.
For a ﬂ@@éntharmpew ible ipwentianl rroxjsieisiac gempesingfof formula (1) or a

C?Fx%?t‘ﬁhﬁ@ﬁtl@dw %%Eﬁiﬁb&? §£Pe%bﬂfat$’| Pkééﬁvaﬁ% thereof, for the

ScCl eri . prin
ﬁ@meﬁé/@h@n&&weef éEeM‘?rk!ﬁh ftB?n Wd%t%tqfap%% receptors is
prmgr@(ﬁgdf or therapeutl c i ntervention", Curr. Opin.

Ch I 2000 A d
i neg]no rh%poggeﬁéébeph & 'HV q%ﬁ( F@\?%gg”@cg’ghﬁgu H¥‘Hlﬁ Iy or a
f pheminacéliically acpbpiraiie esdlt, c ablvate cept ddriivatival tthereof, for the

e o 0 S B BRI B A0S, o an

f anfrarhaoagery diseasephar naceut i cal A accept abl e sal t,

3‘3' vat g, %oﬁ'%rr a‘éﬁbbﬁlﬁeﬁﬁ@érﬁﬁfn prBQfde%réecél"n?)% LB B @?mﬁla () or a
i sorder ation eceptors
pharmaceutlcally acceptable salt, solvate or derlva’uve thereof for the

treatment of a respiratory disorder including adult respiratory distress
syndrome (ARDS), bronchitis, chronic bronchitis, chronic obstructive
pulmonary disease, cystic fibrosis, asthma, emphysema, rhinitis or chronic
sinusitis.

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

In another aspect the invention provides a compound of formula (I) 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
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the treatment of H YV, a retrowr%3 i nfection
genetically related to H'V, AIDS,” or an inflammatory
di sease. n anot her aspect the |nvention provi des a
compound of formula (1) or a pharmaceutical *

a%‘é?r‘?\taﬁﬁ% EotBhic, patrdAfiRs; RantsF: ina: o) tFé&%ﬁ%@bon%’Fesultmg from

tearretofaresplfaor I'sorder 1ncluding
a@urgerye@fﬁqt@norryurancytqta%trgymﬂ@ww RDS) ,
br F%Eﬁ' bﬁoﬂﬁaz @pb6t thbqﬁvéwﬂdrs reAde¥ t@oﬁhﬁﬂnwc@ﬂ feemula (I) or a
pu ase, ro as
" RhAIAGS wc I @ﬁP%p'é%jﬁJs?@' ivai%opﬁea %}efg r‘i“ﬁéem? for the
| neamhienh d@rHiBVdﬂ‘:kCV qﬁmgxm;nﬂomfvnfuslr rtukcaplasmgers anycobacterium,
par N oac vate or derivati
gﬁﬁg&ﬁv@%pﬁgﬁpﬁiﬁt(ﬁﬁéﬁ %férf%?sla?pl e scler oslrlsVa e
rheurraﬂrmadoﬁretrtaspecisthenngemfan prgvistas tbe. usearait trercompound of
Iat hg JrMYEY 'pﬂ&rﬁ%ﬁéig@%lfa&%&%'@ salt, fs%wﬁfé aor derivative

arnaceuti c sol vat
er\eaf,u foe thenmeswfactas ok @aénwléﬁmﬁéhfordheltfﬂ‘ﬂt'&\%% aydlsorder in

S?Vs*ﬁé%ﬂ*ses T R TeCSbLor ROTHIBRRE™, | St or

ung o O aneingraspEHcDRHaYeTIch PRiiGma Wiedqd (& igagnent of a

| sedraatdlianhdissided iirs @aieh thi? m('bdiﬂaﬁon @t ORS lre@ﬁbtsy is implicated
seases; anae enasi s; S¢ c

et EaPaRee ol S Fea By BaaE; SLEFfyg Jamount of a

c @oagrgunpiadinformules(ly es svithea piasmacestdallyrapdeptable salt, solvate or

S f ion, injury or other traumatic insult.
larg%%%éermaés{%ect the i nvention provides a conmpound of

f or mul &hel gorppoungsh af ﬁlmmer&l@mma&d@admu@waed as crystalline or
S%?Y@rhﬁ\olﬁé aﬂhé’t@t ' \Tﬁe | rugofne 5lﬁém‘e'ﬂle fbf @3bAM, 86 solid plugs,

t oxopl asppsi.s,

MPOUISEES ¢ PT st Wp’ﬁﬁﬁ%‘?ﬂ?ﬁlsucbn@%rﬁfﬁpﬁ"taii?n crystallization, freeze

C)dfnﬂﬁQO%pfhyoﬂkﬁng,noﬁ@,‘abefat%m%n?heMlmmR/eoﬁr radio frequency
rovides t ormula (1) or of a

E 6 +9 rrFrjoound of
I%Y'HQ@%%M g 4eRd fQr @bs(% ©5€alt, solvate or derivative
t her eofThefyomatyhse rimihist¢redealoheaomid comimetichowithhene or more

t%ﬁ%r“@&’np%n@s B¢ SRE dfilertibn or in combination with one or more other
“drugs (or in any combination thereof). Generally, they will be administered as
a formulation in association with one or more pharmaceutically acceptable
excipients. The term “excipient” is used herein to describe any ingredient other
than the compound(s) of the invention. The choice of excipient will to a large
extent depend on factors such as the particular mode of administration, the
effect of the excipient on solubility 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 apparent 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 involve swallowing, so that the compound enters the
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nodul ati on of CCR5 receptors is inplicated which
conprises treating said mammal wi%h an effective
anount of a conpound of formula (1) or with a
pharmaceuti cal » acceptable salt, solvate or derivative

Rl S e S RIS BB ey be employe
Thgywhieh the cohtm:umelcbntémtheﬂmxﬂ siream dicdatly fpprogbe mouth.

powder gz, Lilafil‘idrlgs?&-‘(aﬂfgtfgpg?alsé{frﬂln?s?ré%@%cin%lﬁo%t 58flY formulations

rystalllza
e\sgigbras iabletar gamlemmtampaﬂlcutede@ quwﬁﬁ; @m@@wders lozenges

dgiﬂcﬂﬂilﬁ%}iggﬁ ffﬂ%@? dHfwd. 'ﬁhtﬂtlpé'ﬁ@ﬂﬁﬁo pHiﬁdulH@é @ls SO|Id solution,

m ni st one or I N co |nat|or5 one
otiREFORGApdiIRas (cludiag i myusa-adhegye pnoé’b'lﬁﬁ naPrays and liquid
V\nf@.lanmgﬁoﬁg nore other drugs (or in any conbination
be adni n

For mul 4T R LbER OSSP eBRET Gy SAETS: syrupd and olrs
P*&thnﬁnmqlla:tmﬁs amyebéaé]hploqediaﬁ ¢itiers. inTbefttar hard capsules and
TP BhmplBo 4 S P ol AGE AR E UMk ghvcol
crmd)mdene gireohi emethyliceliuloge,a dralgesuitablent oile@endd ane or more
t %gﬁ@??)g g%ggﬁaéﬁ@opgﬂéﬁé?ﬂlﬁ%aQBﬁl%quxq@ﬂ'Tbﬂgﬁfarn%‘s Aay also be

e excl plent
s tPagparedyby té?@de@ﬁ@Stﬁa’tlQﬂ ef amofihefoy @gagtple drem a sachet.

Phar macyd b@ﬁi o@ﬁﬂ”@Qﬂ' theoinge st @h&;ﬁ aféb’ bbn@sébem v@gt;dussolvmg,
of co rnds the i ventlo

eI SArE G oBa0s d3as SUGn Bar BRES CHSEHREE I ERpPEDpinion in
| IThiehapeutic Palerits, qqn(@gvmi-ees byridamgahdCGhdro(20018) r

D Par IRk Abs, [8pRRARERDS i, 5 B0 A nake up
Plﬁltmlnil $hl md%ConPawiZo, 1eer) typitiady dompduwifs tof6Q we, such as 5 wt%
&Y W 'H?ytl’}%edaggﬁé”fﬁ?rﬁre% Oc{ |t§c¥r tcgtﬁle  frug, tablets generally

a MmN stration
c@ﬁﬁtﬁmdaeﬁrswggnanélg Exastnies rﬂfegtsmggr&ni%cmcluge sodium starch

bygealater seuhin w%xﬁﬁ’éﬂ*@! BENAbLONCARIA LABBL ISRy Pelulose,

wh d ent t
f,clg)c?ﬁqaﬁ@eeﬂégg ﬁ%%ﬁ]umerc]:roesrpsowd]?)ne po?wlﬁylpg)/er?md%ne mel¥1yl cellulose,

_microcrystalline cellulose, lower alkyl-substituted hydroxypropyl cellulose,
starch, pregelatinised starch and sodium alginate. Generally, the disintegrant
will comprise from 0.1 wt% to 25 wit%, more typically from 0.5 wt% to 20 wi%,
such as 1 wt% to 15 wi%, of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet
formulation.  Suitable binders include microcrystalline cellulose, gelatin,
sugars, polyethylene glycol, natural and synthetic gums, polyvinylpyrrolidone,
pregelatinised  starch,  hydroxypropyl cellulose and  hydroxypropyt
methylcellulose.  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



Fornmul ati ons suitable for oral adm nistration include
solid formul ati ons such as tablets, capsul es
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(including liquid-filled), chews, multi- and
nano-particul ates, gels, solid é%ﬁution, | i posone,

films (including nuco-adhesive), ovules, sprays and

liquid forrmulations. Liquid fornulations include

S S , u : r &ﬁ“b o

f(L)‘Sr5 Wa??@%sta%’ %gagl‘gﬁéﬁfe@ags fi Illﬁeelr fsirbl:crr:]a'so t o’[r0 1 wt% of the
hdﬁ@béapsules and typically conprise a carrier, for

exanpl epappiseslso @éﬁ@?ﬁlly coghirelubyibans @dﬁ_@‘?,m?gnes_ium stearate,
ne suj tapl e

I I [, | cel | ul , [, .
ARG  SIoABIRe. 1| SPRIATg SIUIRT St JRMaelRe rafithghixtures of
agragsesiluing wiekarbts nwitht sodismregupll ssulpbaje. epdrubdicapts generally

ORI Hieer i o010 B mro iR TR &1 WBELE o wive of the

udeblet.n f ast-di ssol ving, fast-disintegrating dosage

forns oL ' L Rk '

Ther apéfﬁg.i;a@%@ﬁﬁ?%@%@‘%@%E%@?E’.&Qngé*ﬂnﬁé‘%ﬂs’ flavours,
( Fueagrvates anghiastedoasidRg AGeMS; dependi ng on dose,

the dr ﬁll(éﬁ?{)ﬂaﬂﬂ{%létg Joh@ngijlt&V‘é%dtCBC&@ o E;Bﬁf Sl%%ut 10 wi% to
wABOUE 00 it diedere sk D Al B AR e Wiza guen, from about
t alblves So gdak ablwios ditirftegramt,darsd fromgalandt. 0.BE ampb &s abbdut 10 wi%
di,si ntegrants i nclude sodi um starch glycol ate, sodi um
cAMyRe

thyl cellul ose, cal cium carboxynet hyl
cel | ul Gsbletchbleadamay lbeseoraprissey dirandlipayi ipmeller to form tablets.

Ly | | |y :
Pl e ot oOBf 8K Gy UBRTrively,be, wele g, or melt
hygiaegieds pymelt econgesded, raextruded edgeferei ipbledting.ar chhe  final
aﬁgrnﬁlﬂgﬁé’l?”n?én\?béﬁbﬁse GRBIrahbik 1alBR &h@ Héyesﬁlé 2BhtaM bt uncoated;
cQ romO0.1 ly ft

nprise w%to 25 mt% "nore typica rom
0.9y }ven beoengansulaied as 1 w%to w% of the dosage

form Binedessnaaiog edre talib lﬁ@lﬂsdu@gédmw t‘Pﬁ%@ﬁ%&é&ical Dosage
e, bin

liti bl f | i ) i |
e Tabldts SR of . B, o L5 LaRnialy §roet Dekcer,
pN.YetNu. ete8@(I$BN 0-8247:83H8-¥nd synt heti c guns,

72 SRS 3 48 IATAEHIGLPE) bo fomua 1 bs

mémhadiatel andis. modiiest selease.al Modiwek alaage | fesmulgtions include

S YehyR3-| Sf&REd-, pulsed-, controlled-, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention
are described in US Patent No. 6,106,864. Details of other suitable release
technologies such as high energy dispersions and osmotic and 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 into an internal organ. Suitable means for
parenteral administration include intravenous, intraarterial, intraperitoneal,
intrathecal, intraventricular, intraurethral, intrasternal, intracranial,
intramuscular and subcutaneous. Suitable devices for parenteral
administration include needle (including microneedle) injectors, needle-free
injectors and infusion techniques.



(rmonohydrate, spray-dried nonohydrate, anhydrous and

the like), mannitol, xylitol, dextrose, sucrose,
wa@rosiosxab7 m crocrystalline cellul ose, starch, PCHIE200#003153

carbonat e and di basi c cal ci um ph phate di hydr at e.

Tabl ets may al so optionally conp |se surface active

agents, such as sodiumlauryl sulfate and pol ysorbate

80, and glidants such as silicon dioxide and talc.

When pr I 4 eORBPEb Y
oen ot /lf?r;%‘httergﬁ\l;f\?f;ﬁﬁlﬁt|téﬁ§ MR Qﬁﬁ@ @ndrwu R8P Rfioh& Ohich may

coFitiige PIORIPTS2 D6 13 1540696 GHONMIEIB eanddiiarg agents
L@@ef@fétﬂyabw pBlobt fomn B;JW Dy, amits f?umesapm@aeehslmhey may be
stearate ar a nc_steara
B2 piatil il Al & ferEL A 2HEBRAR SoiERahs g cried form
5 vvi tohbe adied nin lcanjuyictisn lwitia esuitabler Vekinkesswunas aténle, pyrogen-free
lse fromO0.25 wt%to 10 wt% preferably fromO0.5

vvt {66 3 wt%of the tablet. O her loossn ble ingredients
|ncI udeT g preparatiamtod  pasenisualiermulations gindsr sterile conditions, for

;‘f @t' Y(ﬂﬂﬂllé&ﬁﬁwe ) k'réﬁjllggﬁat %cc@h%ﬂﬁﬁé’d ytismg standard

to abou from about
wtpmrma@@ymalé@cmlqy% wed knwmdﬁ]tae%ﬁklﬂew/m%aabout

10 35 wt :A)'Fhé 'é,@mlbiht)f bP&bﬁthé thB(etlmleﬂhmt us8dAn the preparation of
i sin

f
" APuter SHUSE mve Raanriapsad ol v apnrobiiAlp farmulation
by‘tebblhlbees tsucdhasmihieahtetperaticrbbiesol bibittyssniemdimg agenis.

el tor raranaiche, 307 Balsotl FortElsuatn eyl ey fpunuiated to be
t abireedlateg antf friadiified seleabat i doditigd gelgasestorondations include
15 m’cﬁéia si%ﬂgadmﬁufégdco&frﬁ%ll% o ?@é\%ﬁdand Prc‘?@%nﬁﬂ@& release.

be” en apéu ormul’ati on
di Beusse@@ppundeprhihmwentieamanbaderrualad agspselids semi-solid, or

V%lxoiroplcbb(qd‘ld fbt %Gﬂﬂg%ﬁaﬁ@ﬁ ds ahd d%ﬁ'prowdmg modified
r gPlASR O Ne QPG BURIAS o1 aﬁq%hf%@y}aﬁ@nﬁdpauﬂatdéug coated

t astbetsi aneRGanemibrodsitere®di fi ed rel ease. Mdified
rel ease”qeo Egrlﬁlp%hhggsofitﬂglirq\geention may also be administered topically to
the skin or mucosa, that is, dermally or transdermally. Typical formulations for
this purpose include gels, hydrogels, lotions, solutions, creams, ointments,
dusting powders, dressings, foams, filmsj skin pa~tches,‘wafers,‘impla_nts,
sponges, fibres, bandages and microemulsions. Liposomes may also be used.
25 Typical carriers include alcohol, water, mineral oil, liquid petrolatum, white
petrolatum, glycerin, polyethylene glycol and propylene glycol. Penetration
enhancers may be incorporated - see, for example, J Pharm Sci, 88 (10), 955-
958 by Finnin and Morgan (October 1999).
Other means of topical administration include delivery by
30 electroporation, iontophoresis, phonophoresis, sonophoresis and microneedle
or needle-free (e.g. Powderject™, Bioject™, efc.) 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.

35 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
mixture, for example, in a dry blend with lactose, or as a mixed component
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described in US Patent No. 6,106,864. Details of other
suitabl e rel ease technol ogi es su¢h as high energy

di spersions and osnotic and coated particles are to be
found in Verma et al, Pharnmaceutical Technol ogy
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prepara e | ncr
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magnesium stearate. The lactose may be anhydrous or in the form of the
monohydrate, preferably the latter. Other suitable excipients include dextran,
glucose, maltose, sorbitol, xylitol, fructose, sucrose and trehalose.

A suitable solution formulation for use in an atomiser using
electrohydrodynamics to produce a fine mist may contain from 1ug to 20mg of
the compound of the invention per actuation and the actuation volume may
vary from 1ul to 100ul. A typical formulation may comprise a compound of the
invention, 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-



Thus conpounds of the invention may be fornul ated as a
solid, sem-solid, or thixotropic liquid for
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nodi fied rel ease of the conpound. Exanpl es of such
fornul ati ons include drug-coated3stents and PGLA

m crospheres. The conpounds of the invention may also
be adm ni stered topi caIIy to the skin or nucosa, that
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rel ease tornulations include del ayed-,
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agleyedxtgirstainédy, pﬂEDIGBd?J @ontrotled da;gelme@add\pmgrammed release.
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E);()%HRI n?dalggﬁélos%?/aﬁfroﬁ XClé’cq(?Xt 5' cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose, or methyl cellulose, or a
heteropolysaccharide polymer, for example, gelan gum, may be incorporated
together with a preservative, such as benzalkonium chloride.  Such
formulations may also be delivered by iontophoresis.

Formulations 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 soluble
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 administration.



The pressurised container, punp, spray, atom zer, or
nebul i ser contains a solution or suspension of the
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aqueous ethanol) or a suitable alternative agent for

di spersing, solubilising, or ext¥nding rel ease of the
conmpound, the propellant(s) as solvent and an optional
surfactant, such as sorbitan trioleate, oleic acid, or

an ol i gol actic .ac I 0 d I

suspen R 4 Blpﬁﬁfdéﬁ gﬁmpfc{{gtsd rfﬁrs %Xbﬁl é|yes @in\i@(?otooﬁe agenerally
tusaful;lfalerrmsﬁtchislagefformdeiﬂd/@dmlmi?tfamn’@uie@n Both inclusion and
(E}Sﬂ'lﬁé\hg%nl ec%%a;%lg%‘s Snf riS’é‘ShsecT hi SA%Hyarpeaﬁéma%\’/éldto direct

comm utlngI d, such as spir
j GDmml¢X&TIﬁQ Wﬂhuﬂ'@ sledn.j the sy¢ Pfjﬁét”nsm?é’r b P?%@Ias an auxiliary

f LebRiver P6esshRantar, Hﬂa@mn apepkblliset.eMosh lc@hwrﬁbﬁ@&]ﬁe@i for these

honngenlsatlon or S Iyl
o RHIRES ATecAIPher A ofd ialte- oy RERNlETS, FaMBles OF which may
C@bt rf@@kmaslnf dntensatioral aPaterhaleplicationss Néd.alO rey1be72, WO

powder m x of the conpound of
t ﬁé/wﬁ% %ﬁ’ég)%é%fﬁl e powder base such as | actose
or st almdsnanch as ftenty desitaklerfodidmisisteia icoazpound of the invention
[+ r
ﬂ?g@gﬂﬁagoﬁﬁgﬂg%ﬂbmeg Jgaﬁgié%ﬁb Lé@e?l? Rt %&?mpﬁ@ €for the purpose of
rrtneehpg raap@rtICpleéfd;s@aﬂq/ ot gendifippeft is @llﬂ’éfﬁ theiscappeof the present
sor Bel'ﬁ;tlgﬁttﬁa’d HWU Hﬁﬁ\diﬁﬁﬁﬁaﬁﬁrac@hhk%%mﬁ@élﬁ&%a .at least one of which

ct.ose, . sucrose and tr

S GPDiNS ARG b e IRraTHioTy G, RNy enIgntY s FaBPined in the
UShigofh fkﬂtsfuﬂBMléH@@l)éBamrQﬁSﬂr@ndﬁ oﬁw\@eccan@osiﬁom st may

t th d of
ivent T5HSpB1¢ 2Bk uSE O dREPTIRE GPOATon VSl ke TR Separate
V@h}arr‘nawmlcal coirffsitions, tay peast| orf@ohwhich aontains a compound of
C?@E@lg?gfb ﬁggHﬂ?c&Jtﬁaﬂﬁacei\éﬁ% déjggl&p%cﬁn@% &ed%nvatlve thereof,
Alandrm&anse‘os@Ieparatglymmtamlngayalglecg@@@sﬂwgﬁegucbfas a container,
p'&iﬂf?él’éfcfﬂétt@ H%lVlPPB'fHW g@kéﬂceﬁﬁ' eﬁiﬁpl@%ﬁ’@lﬁéﬁ’ bekieis the familiar

urtable avou such as ment

] islies paslo Lsed forsthediaskaping af jaklels C@Q@Hlﬁ‘érﬁ‘ the like.

saccharing 1§06 tha meéMﬂ&ﬁ‘ lsﬁﬁdméulaﬂ témt&blé; ﬂjrradrﬁmm@ﬁng different
nt ranas

RPRGR (919, Y SR dFrIoAS oS eD (OB AT NaTg the separate

_adoinpositionki ab diferdet fdosageairddrvats, or for titrating the separate

compositions against one another. To assist compliance, the kit typically
comprises directions for administration and may be provided with a so-called
memory aid.

For administration to human patients, having a weight of about 65 to
70kg, the total daily dose of a compound of the invention is typically in the
range 1 to 10,000mg, such as 10 to 1,000mg, for example 25 to 500mg,
depending, of course, on the mode of administration, the age, condition 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.



be i medi ate and/or nodified rel ease using, for
exanpl e, poly(DL-1actic23 coglycolic acid) (PGA).

woL@sH3HaW7 rel ease formul ati ons include del ayedPCT/IB2004/003153

10

15

20

sust ai ned-, pul sed-, controlled-, targeted and

programmed rel ease. n the case <j°‘i5 dry powder inhalers
and aerosols, the dosage unit is determ ned by neans
of a valve which delivers a nmetered anobunt. Units in

accor dgipee WnhBuhlis df' ?ﬁhi&'@l&aérﬁj GepyeAt Cpf”Ha!rbt‘la_@(a_Uﬁ(‘i‘élﬁ/daccc—:‘p'cable
r "puff om

to admnister a netered dose p cont ai_ni n

18glts,0 sebiieoranthdasmpvendhave tihe AHyaiden thathdhey are more
?‘g@fzeglti{/e,ds\\h{/% h@Qﬁ@re\Mré;bigt Mﬁé&?bf yvackien] aré hﬂo:‘e&Wediﬂmre better
| may be admnistered in a sjngl se
oPDSARIED) G TG, Al eq R FRIISEBEIP JUG ST doyg,R reduced
THeod Féfpénm dvef ah Hmprovetsadety nprpfitee oadvavei etheremiore desirable
tal l. : .

G 0o 18 Oy BT Bl R P hoompouncs
tloaun'b& pooradrt.supposi tory base, but various alternatives

may be . i TN
rect al 133 A%ﬁaﬁﬁﬁné‘n’ﬁft‘?%??%f%ﬁgﬁé E‘E‘“%‘f"rﬁuﬁétveeofetdgc%‘é inhibitory
i mﬁwnaag%ﬁ&%%m@@ass@m cepeagle Pretomoatieq GfejthgLardiac action
‘;gyﬁféﬂtﬁi ggF‘aﬁtidnﬂ@'ﬂ?%Igﬁbé’ﬁ&ﬁf)'hassb@érﬁidﬁﬁﬁed Rig! I561flg .due to action

t -t ted and | Th
cahbanHERS RHRSHHILTPORBHAEarE COBialh T n PhaBRagotherapy, 2,
gimgavl%vs, @0008. &t peoloagation Ypile@wry t? aveeafpotantiél liability to
ro 0 m cr.onl se us | R -
" oob T etal R Bhy RS B S sRieg Bebifed [raP). In providing
f comgaamnidenwhiohi exhibi futherc ueéduceshdnkibitaly activity at the HERG
i B . ( g .
a%@)&gg\gﬁ:Eggﬁnés’lg%gg?&t@%@g%ﬁ?r gﬁgﬁ@%@ .ﬁlﬁéﬁné@o%etlcs, the
nénvenitiode graxddes ecqrapeuUNas | Waishe pre niesapeyticadly e plective CCRS
L FREERIIAS M B B amiBgglonpus; o, such e
cr ossed i ARENOHBNG i armiiadh cindh gl inharmecsHially acceptable
E)’sglté‘! QBIR/Qte%lcbﬁ? h@em)%ilti:vé‘ls ashg t?]@gadmihisttér@d a?ormlpbe,as part of a
rox [ O ne ell.ul.ose [axye . .
T TS0 TG A R ShEHE 5 bt hPSSet inveniion
?@qunanboﬂimer&xanmhp:isiggl ecadyoinistredipnbef,i aodr pomgoeiions which
r. ¢ € . 7 .
BB ByBp oo Tout®s of 460 S R: OBl iRy aucitonl

nmul ati'o e déllvere

i dherephutiesagents.  Such multiple "drug regimens, often reférred to as

25

30

35

combination therapy, may be used in the treatment and prevention of an>y of
the diseases or conditions mediated by or associated with CCR5 chemokine
receptor modulation, particularly infection by human immunodeficiency virus,
HIV. The use of such combination therapy is especially pertinent with respect
to the treatment and prevention of infection and multiplication of the human
immunodeficiency virus, HIV, and related pathogenic retroviruses within a
patient in need of treatment or one at risk of becoming 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



Formul ati ons for ocul ar/aural adm nistration may be
formul ated to be i medi ate and/ or nodified rel ease.
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sust ai ned-, pulsed-, controlled-, targeted, or
programed rel ease. The con‘pouno@ of the invention may
be conbi ned with sol ubl e macronol ecul ar entities, such
as cycl odext r| n and suitable derivatives thereof or
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chemokines that induce CCRS5 receptor internalisation such MIP-1a, MIP-1§,

25 RANTES and derivatives thereof; and other agents that inhibit viral infection or

improve the condition or outcome of HIV-infected individuals through different
mechanisms.

Agents which influence (in particular down regulate) CCR5 receptor
expression include immunosupressants, such as calcineurin inhibitors

30 (e.g.tacrolimus and cyclosporin A);A steroids; agents which interfere with

cytokine production or signalling, such as Janus Kinase (JAK) inhibitors
(e.g. JAK-3 inhibitors, including 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl}-amino]-piperidin-1-yl}-3-oxo-propionitrile) and
pharmaceutically acceptable salts, solvates or derivatives thereof; cytokine
35 antibodies (e.g. antibodies that inhibit the interleukin-2 (IL-2) receptor, including
basiliximab and daclizumab); and agents which interfere with cell activation or
cell cycling, such as rapamycin.
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treat megt aWdlrtiBnat& Oﬂgovg&i%‘méﬁf B! ﬁeQéBeut%r dfficacy, which may

necessitate the use of therapeutic agents in addition to the compounds of the
invention, there may be additional rationales which compel or highly
recommend the use of a combination of a compound of the invention and
another therapeutic agent, such as in the treatment of diseases or conditions
which directly result from or indirectly accompany the basic or underlying
CCR5 chemokine receptor modulated disease or condition. For'example,
where the basic CCR5 chemokine receptor modulated disease or condition is
HIV infection and multiplication it may be necessary or at least desirable to
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 state of the patient being treated. Other therapeutic agents may
be used with the compounds of the invention, e.g., in order to provide immune
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thereof, and one or nore additional therapeutic agents
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(PI's), including but not limted to indinavir,
ritonavir, saquinavir, nelfinavid®, | opinavir,
anprenavir, atazanavir, tipranavir, AGL859 and TMC
114; non-nucl eosi de reverse transcriptase inhibitors
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ntamivirsenedfassarnet, ganciclovir and valcyte for the treatment of
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derivati ves there
12dabnymad)y ()i (%y'i%‘ﬁ?&e Jopisitey, | SHePnaRy ) SN (69

Dh&tdrvﬁstaﬁﬁ)abjrca{Mm’{rﬁu?osdp@@éss%rﬂ | uch met bydiesporin or a macrolide
ro-1 tf-imdazo[4, d-

%t r ag
cﬂd(}'? pSita rboxyl ate or pharnaceutically
accept abltle shbvs-desolived esmiinatéorisy dhé compoadeaffformula (1) or a

pharmaceutically acceptable salt, solvate or derivative thereof and other
therapeutic agent(s) may be administered, in terms of dosage forms, either
separately or in conjunction with each other; and in terms of their time of
administration, either simultaneously or sequentially. Thus, the administration
of one component agent may be 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
acceptable 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, palliative and prophylactic treatment.
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hiiBxypucear magnetiovedretnoes, such as granul ocyte

t|ng gromh factors (e.qg.
g§§ ﬁﬁ&g%t?/eﬁ?h%c@@tl ni’n receptor nodul ators (e.qg.
NMe ameifyhi sts) and various forms of interferon or
interferon derivatives; other chenokine receptor

agoni st s/ ant agoni sts such as CXCR4 antagonists (e.g
AMJ agents which substantially inhibit, disrupt

ow-msmaﬁeeﬁdé-(ﬂs Abém%emwmrs e17-fBwahyend-i ¢-Bihhidazo[4,5—
r% | famide

mhlch substantlally |nh|b|t dlsrupt or decrease
transl ati on of one or nore protelN/Is expressed by the
Vi rus (mcludmgg not limted t®=pndown regul ati on
of protein expr %ﬁ or ant ' of \one or nore
protei ns) other thdn revexsegytr ' , such as
Tat or Nef;; agent@ rtieul ar
down regul ate, CCR5 ept or expr essi off; enoki nes
that i nduce CCR5 res6 internalisation @uch MP-1 |,
M P- 1b, RANTES and derivatives thereof; and other

agents that inhibit viral infection or inprove the
condition or outcone of H V-infected individuals

t Rigoughsgirbd esBRfioRe IS Mimine  N-{(1S)-3-[3-endo-(2-Methyi-4,5,6,7-

tetrahydro-1H-imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-

fluorophenyl)propyljacetamide (94mg, 0.21mmol) in dichloromethane (5ml), at
room temperature, was added acetyl chloride (18ul, 0.26mmol) followed by
N, N-diiso-propylethylamine (45ul, 0.26mmol). After 15 hours the reaction
mixture was diluted with dichloromethane (5ml) and water (5ml) and then
passed through a phase separation cartridge. The organic component was
concentrated by passing a stream of nitrogen over the solution and the
resulting mixture was purified using a Mega Bond Elut™" Sj cartridge (10g,
Varian) eluting with dichloromethane:methanol.concentrated aqueous
ammonia (95:5:0.5, by volume) to give the title_ compound as a white foam
(80mg, 79%).

LRMS (electrospray): m/z [M+Na*] 504, [MH"] 482
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Example 4
N-{(18)-3-[3-endo-(5-Isobutyryl-2-methyl-4,5.6.7-tetrahydro-1 H-imidazo[4,5-

Clpvyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propyl}acetamide

Me |
H =N
77/N N®1N© Me
O
e
0
F
To a stirred solution of amine N-{(1S)-3-[3-endo-(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-

Me
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CAPRYHES Bopr s AT - GeneteloviTend

[a]p —28.4° (1.64mg/ml in MeOH)

Examples 5-7

These examples were prepared according to method described above for
Example 1 using N-{(18)-3-[3-endo-(2-Methyl-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-
fluorophenyl)propyl}acetamide and the corresponding compound of formula
(V). All LRMS was electrospray, except for Ex 6, which was atmospheric
pressure chemical ionisation.
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further aspect the invention provides a pharnmaceuti cal
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Example 5 NMR
N-{(15)-3-[3-endo-(2-Methyl-5-propionyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-
clpyridin-1-yN)-8-azabicyclo[3.2. 1]oct-8-yl]-1-(3-flucrophenyl)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.
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t &H{(2 én h I lgoro- proplonv) 4567tetrahvdro-1H—

hane (5m) at room
tenperature, was added acetyl cMeride (18n,

0. 26mmol ) foll db.yL,L/-dllso pyl et hyl am ne
(45m , O. 26mm|q§ﬁ@ eaction mxture
was diluted with e( m/) and water (5m)

and then passed throdgh a ph Se sep gt ridge.
The organic corrpon as concentrated b§| passfng a
stream of nitrogen ¥ the solution and“ he resulting
m xture was purified usFng a Mega Bond El ut Si

ot Wt AT SRR Meblbrie o (15, 17 1mmo) i
(%:I*ﬁo@n‘iethbmevol (@re)) towgsve atdedit| @-b@muwleﬂsyl&N N,N’, N’
U g BB S

(40, 34 Buma) Tollsywad by thegaming NH(15)-343-qpdo3(23Hlet yl 4,5,6,7-
[%traqﬁroﬁm%nfa%%eg% 9@/ %@ﬁabi@*;ciats?zﬁl]@afs-yu 1-(3-
dé@%&@%é&&}%@p{amde %8Fn%l 1g 1}1r?1rrt1<§]) rana reaction mixture was

heated at 30°C for 15 hours, concentrated by passing a stream of nitrogen

over the solution, and purified by preparative HPLC (Phenomenex C4g 15 x 10

cm 10um column, 20 mi/min flow rate, 225 nm detection, mobile phase
gradient 95:5 to 5:95 A:B, (A: 0.1% diethylamine in HpO, B: MeCN)) to give the
title compound as a gum (20mg).

LRMS (electrospray) 550 [MH']

HRMS (electrospray). Found 550.2800. CagHagNsF4O2 (MH®), requires

550.2800.




Exanple 1 using L/-{(1 S)-3-[3-e ofo-(2-Methyl-45,6
7-tetrahydro-1 H m dazo® -yfridin-i-yO -azabicyclo

WO 2005083107 - yri -i - - fluorophenyl) propyl } acet anPCE1E261/003153
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t he correspondi ng conpound of forrmula (V). Al LRMS
was el ectrospray ionisation. Exa??pl e 2 LRV mz [MH]
522 Found C, 67.01 ; H, 7.74; N12.94. CHFNO. 0.1
HOrequires C, 66.77; H 7.84; N, 12.93% [a] -20.9
(%X% A in MeOH) Exan‘pIeBLRI\/S n12[I\/H] 508
53; H, 7.59; N, "13.23.
r éﬂﬁh&é G-engo-$5-1sautyryk2-mefhyt4, 526;7,, teLghvdtm1 1;1 |m1dazo[4 5-

( %\]é’\ﬁm Alyij-8-d¥6idy cloramr] 18cts At 13- ﬂuorophenvl)progvl}acetamlde
r3-gnc/ o-(5-TSobutyryl-2-nethyl - , 0, /-tetrahvdr

olﬂlﬂéﬁiﬁdazom 5- cl Pyridin-1-v

-8-azabicvcl o[ 3. 2. 11oct-8-v

-1-(3-fl uorophenyl)propyl | acet aIMede I\/E To.a stirred

solution of amn 1

S) - 3-[ 3-endo- ( 2- 4,5 ra dro-

H-im'dazo[450]pyZ/nd| - - |c cI .2.1]oct-8

-yl ]-1-(3-32 fluorophe yI)pro yI e(19 9g,

45. 3mmol ) in tetrahy ur an (500n1) vvas ad

triethylamne (7.0m%»S Omol), fol | oned® by dropvvl se

addi tion of isobutyryl chl ori de (5.3m, O gnol). After

1 hour a second portion of isobutygy chloflide was

added dropwi se (0.5m, .Omol). After][0.5 hdar the

reaction nixture was concentrated to @pproxi mately

300m and ethyl acetate (200m ) was added. The reaction

m xture was washed with 10% aq. K CO sol ution (200m ;

WTo) .a Botutanu e usl-jih8s8-[Seendoe(Balisabety nd+inmihylat, 6 &)7-tetrahydro-

c BT RE] Wﬁ%ﬁ%—%—aﬁﬁ%ﬁ'ﬁ?'ﬁ“ SIS “and

ccbluomﬂhwtybdrqwl}abe’@nmdm (B600id, %@nmml)auméelrahydrofuran (2ml) at
reflux was added a solution of fumaric acid (68mg, 0.59mmol) in hot ethanol
(2ml) 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 C, 62.04; H, 7.26; N, 10.70. Cz3H44FN50e. 075 HgO

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

Example 10
N-{(18)-3-[3-endo-(5-1sobutyryl-2-methyl-4.5.6.7-tetrahydro-1 H-imidazo[4,5-

Clpvridin-1-yl)-8-azabicyclo[3.2.1]oct-8-vl]-1-(3-fluorophenyl)propyllacetamide

N-{(18)-3-[3-endo-(2-Methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-1-yl)-
8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propyl}acetamide (264.4q,



whi ch had just started to forma foam The residue was
di ssolved in ethyl acetate (100m) and heated to 90 .

wWOA1081033107 5n ) was added to the hot sol uti on aPdI/IB2e04/003153
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m xture was allowed to slowy cool to room
tenperature. The precipitate was®col | ected by
filtration, washed with ethyl acetate (50m ) and dried
under reduced pressure to give the title conpound as a

Rl e 88920 0T s BN carvonae
7(95.79, 0B67mol) ang the resulwes coolad i9)15%;. 180-Buiyry ahlpride (97.8g,
E’p@ﬁnﬂ?ﬁv@a§ﬁ1éﬁ§8d? ﬁ"‘éﬁ)% g‘?i g _e%zzc’r’)%ai.ma’iniﬁ 7§t§n§8rature be.low
2 259Cangh altgy stirring. for7H0 (Dinutes, e regoygnzv_vg cpgrpi’)le}ﬁ.’Potassmm
2 E%@oﬁ{ﬂe %2@9@2 gﬁ w§?é$)(21.4©L§’-Qzas?[h§ﬁ a08d 2Ad the. R3ulling® phases

o 1o Aokttt b LRt Bl e 2671

Fewmadite cgﬁqtﬂlgedl H;rgén&%; wisre J’\Alﬂaéﬁed @ith RXth@ated.diudods sodium
requl res . 1@; N 5 -

" lngioRr (Faenian witarsie0mty vy ongeflrafelufighy, vacuum. The
presidue dvas diuigidngith cethyt hcetatke §£ OV b dndbereentiated again under

%g@b@eﬁﬁ%s@{ﬁgﬁ%ﬁ %ﬁggor aﬁbg?g&l step was repeated and the resulting

i mesidue [wastrepisgh with rethylyagetgteayaiili & yetabyglume of 1.07L had been

e oacousen haagny d gl sar enod i
L . Was .,

C ol pBYpABGRIG e EtBUrDL ). Bhesoli Bipdhist Was Beprdied in a vacuum

Plov8A Wt 60eQasighal theaitissedrnpoud (2638p) @ .53mMdRMEB.0ft)z

496 [MH ] Found C 67.47; H 7.75; N14.06. CHFNO.

0.15 HOrequires 67.49; H7.75; N, 14.05% [a] - 2 .5

(Exomgértlt in MeOH) (NVR data follow at the table end)

N-{(1 8)-3-[3-endo-(5-Isobutyryl-2-methyl-4,5,6,7-tetrahydro-1 H-imidazo[4 ,5-
clpyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propyllacetamide
fumarate

Me

Me
H N
-0, x
O
P - N . I
e
O
F 0

o)

N-{(15)-3-[3-endo-(5-Isobutyryl-2-methyl-4,5,6,7-tetrahydro-1 H-imidazo[4,5-
cJpyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propyl}acetamide
(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 4mlL/g based on
starting N-{(1S5)-3-[3-endo-(5-Isobutyryl-2-methyl-4,5,6,7-tetrahydro-1H-
imidazo[4,5~-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl}-1-(3-



Exanple 6 LRMS 532 [MtNa ], 510 [WMH ] Found , 65.69;
H 7.97; N, 13.06. HFNO. 0.1 HOrequires C, 66.01

WO 2045/083102; N 13.27% [a] -25.5 (2. 14ng/ M i n REDHH2004/003153
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Exanple 7 LRMS (el ectrospray) 546 [M:Na | 524 [ MH ]
Found C, 65.50; H, 7.93; N, 12.4% CHFNO. 0.15 HO
requires C, 65.43; H8.24; N 12.72% [a] -28.2
(2.06ng/mM in I\/EO—|) ExarrpIeSNI\/RL/-((l S)-3-r3-e

QCfR; é% 19 rmﬂéog\/l py ta fla}é]zl '114‘"? 766&%& a8 (?'Sﬁglstlrred for 2 hours,

- o-azabl cvc
] ddﬂer@d andiwaghdd whm’:@upyomama;an(aoesmm Fheyerlid product was

49@%%ec§7:@1@)vacg%n’ ogéré 427’[6 (gé to’ Qil/e t?melﬂﬂe? cjeﬁnéound (495.9g,

n)079f”®®2|726%% m, 4.40 and445(2H 2xs)
3.81-3.89 (, m), 3.75-3.80 ( , m), 3.33-3.41 (2H, m,
2.78- 2.86 ( , m, 2.70-2.76 ( m), 2.40-2.54 (4H, m,
2 Bxample ¥2 33 (3H, 2 x s), 2.23-2.30 (2H, m),
207214(2H M. 1.98 (3H s), 1.86-1.93 (2H, m,

EX'Q'H’;\p' 10§ lagiiih gansl P It 6538 oMo (SRBIRI- é”‘n‘hethyl 45,6,7-
cftehfahﬁdmet HyinidazoB4,3; c?,pyrrdlm-nuyj) 8-grabfmyctof®.2.1}oct-8-yl}-1-(3-
f@qg?%ql%rfs}o)[p?&mg%egaﬂd@ %éogr‘épgred: IRebIhE 18 mbthod described
f |algvegbe afimaiaim salt afrEd@mpAe 3@S§1$Nr{l(1-8)d3§3)1%’140d|5 Isobutyryl-
0f2 ﬁqe%hﬁ =4 5'6‘ 1d lt‘é’t?zgﬂog?ehqmn%daﬁbﬂ 5- %@yrudh { in

oronet h otri

L/azablcyplo[wt prh%wﬂnv %Flﬁ‘ﬁfqm\eﬁﬁ&%fppub\@‘éﬂ}ﬁ% at%nd D-tartaric
( Gl Tﬂaemnglaeameuataw ( iB6d 6éraThbeldw4l mol )

foll owed by the am ne -
S) - 3-[ 3-endo- (2- Met hyl -4, 5, 6, 7-
Preparation 1

8-Benzyl-8-azabicyclo[3.2.1]octan-3-one

@uw

A solution of 2,5-dimethoxytetrahydrofuran (50 g, 378 mmol) in hydrochloric
acid (0.025 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 ml, 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 ml). The combined
organic extracts were washed with water, dried (MgSQy), filtered and
evaporated under reduced pressure. The residual brown oil was distilled under
reduced pressure (126° / 3 mmHg) to afford the title compound as an off-white
solid (37.81 g).

LRMS: m/z 216.3 (MH").




tetrahydro-1
H i m dazo[ 4, 5-c] pyri di n-1-yl)-8-azabi cycl o[ 3. 2. 1] oct-8

WO 20054033108- f | uorophenyl ) propyl }acet am de (50nMpCT/IB2004/003153
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1.14mmol ). The reaction mxture was heated at 30 C for
15 hours, concentrated by passiri$ a stream of nitrogen
over the solution, and purified by preparative HPLC
(Phenonmenex 15 x 10 c¢m 10mm colum, 20 m/mn flow

r 225 detection, nobile phase gradient 95:5 to
Sigﬂﬁﬁixﬁk 0.1%diethylamine in H, B: MCN)) to
gifes-Buig 3-okb-8- amtnwulnﬂSéNbctamB{me_a_tERl\/B

(el ectrospray) 550 [VH ] HRME IectrQ§pray) Found
550.2800. CHNF (M )Me fr ©2800. 35 Exanpl e
9 A-((1

S) - 3-r3-gA7c/ o- (5- Isobutyr§1 nnethyl-4,5,6,7-tetrahv
dro-1 Hinnidazor4,5- clpyridin-1 -vD -azabicchoFSA

loct-8-yll-1-(3-f | uorophenvDpropyDacetan de fumara .
TA mixioire tof @benzylB-agabicyclo[3.2.1]octan-3-one (15.0 g, 69 7 mmol) di-

S)teliﬂ}t_ﬁ)\/led](éér%ofuété $PRELY 83 4 RN ¥hd BO% Bw/lv paNAGDNH hydroxide

yrandratbpny (3. Ogg)aghgﬂwi,@cgtaj,e 2(1§ﬂ3d8) \ga§,|q’urrfd( #or 4 hours at room
f 'téﬁf Pitﬁfélhhﬂépﬁw a‘tﬁﬁ)%bﬁméi@f hpddgen &. mm?la) The mixture was

t%?ﬁfmﬁ Oé)f gbanr ang téé%?%ﬁqﬁﬁerﬁ%?&gtuﬁd% rgﬁjg% pressure.

dmerééldué\fW&t p4|8|f:bdtbys cokimratthdorobtograpliy2 rdn) silies gel using an

d and_aft .
Pitort e deht ofoadtyly 1 G T1G Y S ol U (airtd SHGR the tite
al gonmpowad a® agioleundss aili whieh @Qfﬁb@iﬁm'ﬂ @B standing é1p8v@er

1 6

Qi Nﬂ%%@p@ Mlﬁ?ﬂ?rﬂ)&% g 9418 %JH 73)2‘560N eéo(ng m)C Hof.11 (2H
Exa)na 262134 (2H, m ), 2.48- 2 82 (2H m), 4 35 4. 58 (2H, m) ppm

S)-3-r3-enQ¥o-(5-1sobutyryl -2-nmethyl-4,5,6.7-tetrahvdr
o- 1 H i m dazor 4, 5-

clipgparationid y| ) - 8- azabi cvcl of 3. 2. noct - 8-yl | - 1- (3-f | uor
ORBABUtRI Dy nAtarhimolretelold-afdbicyclo[3.2. 11octane 8-carboxylate

S)-3-[3-enc/ o- (2- Met hyl - 4567te
H i m dazo[ 4, 5-c] pyri di n- Iyy|
8- azabi cycl of 3. 2. 1] olg> -yI] ~flu enyl ) propyl }

acet am de (264. 4qg, 36 Me o

O

A solution of tert-butyl 3-oxo-8-azabicyclo[3.2.1]octan-8-carboxylate (10.0 g,

444 mmol), benzylamine (485 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
ml). The solvents were evaporated under reduced pressure and the residue
dissolved in ethyl acetate (200 ml), then washed with saturated aqueous
sodium carbonate solution (50 ml) and water (50 ml). The organic solution was
dried (MgSQ,), 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).

'H NMR (400 MHz, CDCls): & : 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.




O Omwl) was added to propan-2-ol (2.67L), followed by
pot assi um car bonate (92.7g, 0.67nol) and the result

woe®sosbed to 15C. /so-Butyryl chloride (97.8pCT/082804/003153
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nol ) was then added over 10 minutes, maintaining a
tenperature bel ow 25C and after tirring for 10

m nutes the reaction was conpl ete. Potassi um carbonate
(267.2g) in water (2.40L) was then added and the
resulting 2 phases separated. The aqueous | ayer was
then extracted with ethyl acetate (2.67L) and the

c tirepardionrdgani cs wer e vvashed wi th saturated aqueous

i‘?g}t- h_ghligle iﬂo-%Zé%au il teq o&&é?@i@oans

€ [(es] u ed
with ethyl acetate (1.0yk e cgnce tgrat ed agal n
under vacuum This redilutfon centration step

was repeated and the resMPtco esi due was treated
with ethyl acetate until otal volunme of .07L had
been reached. This was cool edOto 0-5 C, sti rred for 2

h%s@?ﬁ‘%*é : Ef ege’? Bgtﬂ\agb@@n%mwl'gﬂ(% -8 7aBRG/CRIS. 2(ﬂoctane 8-

s t.hen drled |

oramatids 0 6 6 idee! PHEol ML 66080, 111 mmol) and
IIQ&ﬁJm Ryaroide /ovr 6éﬁbo$) ((3703 )eln ethanol (200 ml) was

H?]e%%cgi%%ﬁgér Yje ég% Eﬁ%‘qlopl Sedgeg fgﬁg\;&%ﬁ%]’rymure was filtered

1aktoughvArdoceB- éhdothepiﬂia’a@pwapgnqtmeimiardedﬂoedrmeesure The
aderaie Japhited 57, salpi hrematoaraghy g iga ge using an eluton

Hgradidat of dicbloromethane : methanol : concentrated aqueous ammonia (98 :

c%p%(g?g}: p?r%o%é %g%ﬁ@ﬁbﬁyﬁ{f gorﬁ 8 (T%FH &oléuﬁlésd blP(h 70 g).
td.FWSpaMZZQ@ }dHSBL) , fol | owed by furmrl c aC| d

(126.2g, 1.09npl) and the result was warned to refl ux

and stirred for 20 m nutes. This solution was then
clPrepaaignis, filtration at this tenperature, before
bgbABEANC eNt Bagmedb-[{Beirovagwritinyl anaine b Bwprabioyelaidr. ibctane-8-

4ni/ g based on starting L/-{(1
sﬁ%ﬁqﬁimo (5-1 sobut yryl - 2- metdww -4,5,6, 7-tetrahyd
ro-1H m dazo” IN

NN

Meﬁ/o\”/'\'gy)

Me O

tert-Butyl 3-amino-endo-8-azabicyclo[3.2.1Joctane-8-carboxylate (3.0 g, 13.2
mmol), 4-ethoxy-3-nitropyridine hydrochloride (2.7 g, 13.2 mmol) and N-ethyl-
N, N-diisopropylamine (1.89 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 ethy! acetate (150 ml) and washed with water (3 x 50
ml), saturated aqueous sodium hydrogen carbonate solution (50 ml) and brine
(30 ml). The organic layer was dried (MgSO4) and the solvent removed by
evaporation under reduced pressure. This residue was triturated with diethyl
ether and filtered to afford the title compound as a yellow solid (1.5 g).

LRMS: m/z 349 (MH").




-fyridin-i-yO -azabicyclo ~.ijoct- -yrj-i- -37
f1 uorophenyl ) propyl } acetam de. This was cooled to 0-5

w@00s033102d for 2 hours, filtered and washed wWa&hIB20044003153
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propan-2-ol (2 x 550rL) The solid product was then
dried in a vacuumoven at 50 C t*8 give the title
conpound (495.9g, 0.79npls, 72.9% . Exanple 12 The
(D -tartrate salt of L/-{(l

SE- 3-| %!E Ec/ 0- (5-1 sobutyryl -2-nethyl -4,5,6, 7-
t

FH"'dem.a \\: ngg_w. "‘ H‘— 9 'P. ~ ’u‘”: - l i

- Yohiidiire3- 1 uorophenyl) propyl }acet am de was prepared
acjg&rérn'g

to nethod descri bed ab ve f.or the funarate

salt of Exanple 9 using L/- {(1 l%/?
fo-(5-1sobutyryl- 2- nethyl etr hydro- 1

H i m dazo[ 4, 5-c] pyridin-1

azabicyclo[3.2.1]oct-8-y|] Iuorophenyl)propyl}ac
etam de and D-tartari ¢eaci PXRD peak data are
provi ded herei nbel ow. ;?gggiation 1 -Benzyl -
-azabi cvcl ors™. 1l octan-% one A sol ution of

2 SO et Lot L0 TP TRl yctane o
f @érbb& [2eair(a. 4(Bgn212l@mmmel)ham ool powder (2319g,483.8 mmol) were
el b A 0 0 Ty Wl q 0 o o
\Nhoarsaddlamnanainmywudeee&mlamva thereaddedrainthe mlxture heated to

HB% ?&ugﬁ ﬁo%g%o"f“ﬁe%ed {&tl@ih’?hrkﬁgev\ﬁés hﬁé&’e@%?@g’iﬂa pad of

en coo In an 1 ce _pat

aﬁmmu ANg BAVES MiZs iraveusgsr (RAUGRYr resadre THe fesidue was
EEHﬁ?oﬂ@d H@ﬁv fb’%rc‘hlm%h%tﬁmr(éb@dm néng hﬁat@ﬂU(QQQSml) and the

ase extracte cetate (

cmﬁﬁ)‘iuﬁ%@dd}ﬁj@%ﬂ@ Rb & H’d,if‘sz \bgraél”ﬁﬁ%es@dwmﬁ"%)@ge Sefution. The
driigdiré MERCAYain filtdretiethreugh evpadraitAdosealieand #kiceganic phase

PEaahsa, G008 o Y Bl B AR ERe (100 m)
cangatiedcaabmedobfganit eatracisi dri¢BTMgBQy).. Iotvent wag evaporated
216dt'égr %%Qed?’ Sr&s‘ﬁP@ ?1'&:1' 48 fesidue triturated with ethyl acetate, filtered

and dried (MgSO0,) to give the title compound as a white solid (3.27 g).

LRMS: m/z 285 (MHY).

Preparation 7
1-endo-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-yi)-5-benzyl-2-methyl-4,5.6,7-
tetrahydro-1H-imidazo[4 ,5-c]pyridine

<iSCh®
s

T

O
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 mi) and the mixture stirred at room temperature for 48
hours. The reaction mixture was then cooled to -70 °C and sodium
borohydride (0.33 g, 8.7 mmol) added portionwise over ten minutes. After one




ferf-Butyl 3-o0xo0-8-azabicvclor3. 2.
loct an- 8-carboxylate A m xture of

w@20@810331b7 8- azabi cycl o[ 3. 2. 1] oct an- 3- one (15. OPQT/IEXB047003153
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mmol ), dite/ t-butyl dicarbonate (18.2 g, 83.4 mmuol)
and 20% w' w pal | adi um hydr oxi de4dn carbon (3.0 g) in
ethyl acetate (165 ml) was stirred for 4 hours at room
terrperature under an atnosphere of hydrogen at 269

B 31 220t HieP T, R i, Ble A1ty 46 )48 then re-

under uced press
remlddetowaEO BGr ad ddrtibgr sedium b@fﬂ%ﬂ@g@a@u@ &17 mmol) added.

Bg?%ng&?dlﬂérgé‘l%%)ﬂ uf(‘)]?d? %l%?" ‘Fﬁt gfwé?@)é@@%d arﬂi ﬂ% reaction

to a conpoun
mnxiure aﬂewecuto\marm t@rrpgnhmrn@@@t@r@ sﬁ@ﬁd@ﬁh@nphwaé evaporated

9 n é'} NV&%& fodt 2 and Ghe 1. ffidRE  fIsidde 6@&xdrablfed  with

2dwblozog@ﬂoam "% 3804 Bhe( Qmwnepqmﬁ(rg@%"éﬂa%?’fanwgre dried

f ahgseus hhd%élb@ﬂzé!‘l/ép‘ﬁraté)d- &ﬁdé:oréﬂmfa!bpl@ssljm 3.The residue was
on Q

I
PO by eopelisna chrapaiainty &y B gl SHd vy @ sovent
4éra4j|@m0bf) ett’qenaz:ﬁlt@tm nmetidargd ntietiAdamimemgl 00 ar@ : 2, by volume,

b . .
s? é’f@h t8r ?y gttﬂg déréftgsnééérl)atlﬁgd'?% g"m%ﬁ%%‘ons were
gewaparatet te afforadha tilediampotinhes Rawaitg foagn (2,23 P90
"Lh S-r.n'ﬁ/zsog‘?? re evapor at ed under reduced

pressure an |due di ssolved in ethyl acetate
(200 m), then vvashed W th saturated aqueous sodi um

c é)@ﬁ | ution (50 rr1) and water (50 ni Th
opgam §¥'§%8 quo NS (e A n}je

ez80:(85AZabkig eirahydro-1H-
— A VLS

Pimidbize[d &w}gg dirgn chrormt ography. on sil | ca gel using
an el uent of dichl ororret ha hano concentrat ed
t'\b af
l‘”

aqueous ammoni a (98 : the title
conpound as a white so (400 MHz,
CDCl ): d : 1.42-1. 48 52 1.61 (2H, n), 1.85-
2.19 (5H, m, 2.95-3. / , 3. 74 (2H s),

4.03-4.23 (2H, m, Ti 0- 7 26 ( : , 7.26-7.32 (4H, )

p%r?ago-%-ﬁeg{yf‘-%'-é’z%b‘]byclo[3.2.1]oct 3-yl) -5- benzyl-2-methyl-4,5,6,7-

tetrahydro-1H-imidazo[4,5-clpyridine (2.23 g, 5.89 mmol) was dissolved in 6N
aqueous hydrochloric 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 extracted with dichloromethane (2 x 50 ml).
The combined organic exiracts were dried (MgSO,) 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 fitle compound as a
white foam (1.47 g).

LRMS (electrospray) : m/z [M+H]" 337.




fe/f-Butv) 3-e c/o-am no-8-azabicvclor3. 2.
Poct ane- 8- car boxylat Q NH Me-~/ Me A m xture of

w0 eqos0B1dyl  3- (benzyl am no) - e PCT/IB2004/003153
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c/ 0-8-azabicycl o[ 3. 2. 1] oct ane- 8- carboxylate (7.00 g,
22.1 mmol ), anmoni um formate (7480 g, 1 mml) and 20%
w w pal | adi um hydr oxi de on carbon (0.70 g) in ethanol
(200 M) was heated to 50 C, until gas evol ution
ceased. .Thg cool ed m xture was filtered through
mand the filtrate evaporat ed under reduced
platBuhe (1 ht-(Bdiiotiophams) B iy learbesaig

chr omat ogr aphy on si l | ca geI usi ng an el ution gradient
of di chl or onet hane : ya@nol : concentrated aqueous
amoni a (98 : ; 025 \9® 0.5) to afford the
title corrpound as a col ourleﬁl (4.70 g). LRVMS: nmlz
227.2 (MH ). Preparation Bet ¢t\ o

S- endo- KS- ni tro”-pyri di nvDam noi}- -agzabi cvcl or s”.
ocPtane- - carboxylate Me te/t-BytylH 3-am no-en

t 0- 8- azabi cycl o[ 3. 2. 1] oct ane- § boxyl ate (3.0

13.2 mmol ), 4-ethoxy-3-nitropyk & e hydr ochl orlde
(2 79, 13.2 mmol) and L/-ethyl- L, LF

%bﬁﬁ’(ﬂeﬂlﬂ%l ”ﬁydri’deS% (Y] |ﬂ%l&1l6?‘8?hét§\‘éﬁeet3$dﬁﬂOBseﬁhmol) was
Coppedrip La8IG. SRhadsss) BoREse Bon Sodlioh dlomethyl {5)-a-[(tert

dng éamdqgésmyd Si(iﬂlabl?phéﬁﬁl )opanodieras fAtOe0BeM 25,  peO,
[ a a N—no
careaie 48] (i 158 TRPdna P inSaghi b 06 APac. The

OkgHdlion Way et rmdztord:B(‘l) adnﬂﬂ@g%)—)?&&@d theremsharelt(50 ml, pre-cooled
renoved ev u e r

OOV R it ISR s fhen 2 N
t bydfdobratict aed (250 enl} adgedn Jr@sblaolyaalcp OVXIBIER VR a"ca/ved to warm

g)ug géﬁgg%fgﬁcp%ﬁj g'\/h‘)@ E.ﬁl%(/{ Y\I@F@éé‘éér‘é@ec@ and the organlc layer was

or3
| dmedi.(MgSQ@D[fqltered and evaporated under reduced prZzssure to Xfford the

titte compound as a clear, colourless oil, 4.8 g.
LRMS: m/z 268.1 (MH").

Preparation 10
tert-Butyl (1S5)-3-[3-endo-(5-benzyl-2-methyi-4,5.6.7- tetrahvdro 1H—|m|dazo[4 5-

clovridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propylcarbamate

Y

M H
Mo, A
Me \[r
Me O

F
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-imidazo[4,5-
clpyridine  (2.16 g, 6.4 mmol) and tert-butyl (1S)-1-(3-fluorophenyl) -3-
oxopropylcarbamate (2.06 g, 7.7 mmol) dissolved in dichloromethane (25 ml)
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



ci pyridine terf-Butyl
3-enc/o-[(3-nitro-4-pyridinyl)am no]-8-azabicycl o] 3. 2.

wQ owsasEeB- carboxylat (4.40 g, 12.6 mmol) andPCT/iBR004/003153
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powder (2.1 g, 37.8 nmol) were dissolved in glacial
acetic acid (50 m) and the ni xt4%re heated to 60 C for
two hours. Acetic anhydride (8 m) was then added and
the m xture heated to 140 C for hours. The cool ed

A RN i B e e
r epidilue hwdmgmcarttormh@dobﬁmmdéﬁ rall) @ndatichotdraethaneqd0 mi). The

o, L O SS S 07 B4850, b vk it

nidichlorenetbang 450 i) | tETQaQOltﬂbmﬁEbﬁT%%B aseqwsse drigd) (MgSO,)
e%‘?\dtﬁlt% gélgéﬁﬂhﬁ/aﬁzi\fag)o?ﬁ%r ah&s: réﬂil%eaqwbjﬁré ayme véidue was

r omet hane

c psifiad dPwflgamicolenn rdyemnaipyrag YI\S@’S@"}a %%I %'HH'E‘Q wyth a solvent
e\pageat éﬂdléﬁ@%mém&ﬂ@dm@tlﬁﬁwf eonatehttdtedraepiedue ammonia (99 :

bSO ShBnSTECBLho i HS A, gectons weo

( %v& ofpted tdiBordnihe tRBScivbblind Bs epahie faam {256 g).

Z loct-3-v
%ﬂ\gﬁz(%cg%ﬁ%%@ Pfﬁkg'\/%”}wgﬁétrahvdro 1 Himdazol
4 5-cl py ridine Benzyl bromde (1.78 g, 10.4 mml) was
a ioff sel ution of 1-endo(8-
cegg'?ﬁg—o\nrb cycl 0[3 2.1 oct 3_}/I
Byl S % et g U P 4N
f% az%rﬂﬁc 3 b 8-ALi-136do rrl@émam

ours. e reactiron mxture vvast eA_cooled to
-70 and sodi um bor ohydri de (0. 33 9.8 I) NHdded

portionwi se over ten mnutes. Afte r at - 70
Cthe reaction m xture was allomefi%?\!varmto - 40 C

then recooled to -Me/O_C and furth i um bor ohydri de

(0.33 g, 8.7 m&_ﬁa Ny itional hour at
- 70 Cwater ( m) d

deg and the reaction m xture
allowed to warmto Mo

fpeyr at ure. The et hanol was
evapor at ed under reduced )

_ sure and t he aqueous
resi due extracted with di Chv6romet hane (3 X 25 m).

Tr}f mﬁ%ﬁpel of Ferp 6@[?/”1(8)-932([ %%53—(%%%2% é methyl -4,5,6,7-tetrahydro-1H-

~ imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3- 3
fluorophenyl)propylcarbamate (2.55 g, 4.34 mmol), ammonium formate (2. 73
g, 43.4 mmol) and 20% w/w palladium hydroxide on carbon (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 mixture was then filtered through Arbocel® and
the filtrate evaporated under reduced pressure. The residue was partitioned
between dichloromethane (100 ml) and saturated aqueous sodium
hydrogencarbonate solution (50 ml), the organic phase separated and washed
with ,wafer (30 ml). 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 aqueous ammonia (99 : 1 : 0.1 changing to 93 : 7 :
1) to afford the title compound as a white foam (1.50 g).
LRMS (electrospray) : m/z [M+H]" 498.




(MgSO* and sol vent evaporat ed under reduced pressure.
The residue was purified by flash col um

wa@ boososdioyr aphy on silica gel eluting with a spCTEB204/003153
gradi ent of ethyl acetate : nethanol : diethylam ne
(100 : 0 : 2, by volune, changinfto 9 : 2 : 2 then 95
5 2). Product containing fractions were evapor at ed
to afford the title conmpound as a white foam'(2.23 ).
LRVS: mz 379 (MH ). Preparation 8 1-e -Azabicvcl ors”.
Poct - S-vD- -benzyl A-nmethyl . J-te.trahvdro-i H m dazoK
- ma'raiimnem\/l N HN 1-en
{CNI St 16‘? endo-(8 59 59} éh‘ u'f arbonyl)aminol-3-(3-

-~ 5-DE A 5,0,7- tetranydro-1
HiluerebeimA) propy _gvﬁ? act-3vh-@-medvl-4,2.8.7-tetrahydro-

5 dig3ahkego] msﬁbﬁmg%dau@lmﬁal oric acid (30 ni) and

héated under reflTux for 18 hours. The cool edyreaction
m xture was adjusted to pHLO by the additionjof 2N
aqueous sodi um hydroxi de sol ution a tTRCt aM t h
di chl oronmet hane (2 x 50 m). TheMe i lhped organic

extracts were dried (MgSO' and slol veit apor at ed
under reduced pr,\)%ssure y The resi s purified by
flash colurmér ap 0 a gel eluting with
a solvent gra { Q[%(tjl c Ioromet hane : nmethanol :

di et hyl ami ne (100Me (©: ©9~5, by volune, changing to 93

. 7 : 1). Product conta g fractions were evapor at ed

to afford the title conpaur I;asawhltefoam(l 47 ).

LRMS (el ectrospray) : mz [MH 337.42 Preparation 9

f nethglichylbrafe®hate- (03+67 got.gphremol) was added to a solution of fert-butyl

- 31 85900 IS B hihS:, A8, PMretrdYly dl1 Heimidazo[4,5-clpyridin-1-yl)-8-
azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propylcarbamate  (0.80 g, 1.60
10 mmol) in dichloromethane (10 ml) under nitrogen at room temperature. The
reaction was stirred at room temperature for 1.5 hours and then washed with
saturated aqueous sodium hydrogencarbonate solution (10 ml). The organic
phase was removed and the aqueous layer extracted with more
dichloromethane (2 x 10 ml). The combined dichloromethane extracts were
15 dried (MgSOQ,) 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).
20 LRMS (electrospray) : m/z [M+H]" 556.

A




Di i sobutyl al um ni um hydride (1 Min dichl oronet hane,

39 mM, 39 mol) was cooled to - 7 C and added dropw se
wo e00&/033abut i on of met hyl {3S)-3-[{tertbut oxycarPGDimB20)4/003153

am no] - 3- ( 3-fl uorophenyl ) propanoat e (W00039125, p60,

preparation 12) (5.4 g, 18.2 nm)ﬁ i n di chl oronet hane

(100m ) at - 78 C. The reaction was stirred for 30

mnutes at - 78 C, then nethanol (50 m, pre-cooled to

- BRoS)aiisis18dded. The reaction was stirred for

3 ) en 2 N hydrochloric acid (250 ml) added.
THdetv! Arerde-{8d(26in8AmRe-31(3-Hiuaronhenyipianyl

t eARpi@

organi. [

eVABYHANEH-CHES e e to affgrd the title
conpound as a clear, colourless oil, 4.8}jg. LRVS: nmlz

268.1 (MH ) . Preparation fe/t-By 2 Some
S) - 3-r 3-enQ¥ o- ( 5- benzyl - 2- netm;y_( 4/5. 6 7-t %% ahvdro- 1

/.
H i m dazol 4, 5- c| pyridin-1-vR- 8-/ clor3. 2.
| oct-8-y -1-(3-fluorophenv propylcarbamte Me Acetic
acid (0.39 g, 6.4 mpl) Wwas; d to a stirred

solution of 1-en fG-

azabi cycl o[ 3. 2. 1] oct - B-yl ) - 5- benzyl - 2--&Efhyl - 4,5, 6, 7-t

etrahydro-1 /-imda N 5- fyridine (2.16 g, 6.4 mmol)
R-fl uorophenyl) - 3-

and terf-butyl (1S)
5 oxopropyl carbamate (2706 kg, 7.7 mmol) dissolved in

di . i }
BB, 23 A3 LUBBRH DSRS0 sEREAOT, mothy-ondo-c
9)-orietisionwadrahaminel-3-GaupEpham DREIRYIA: 1 oom
SRS L AR B s o Ao ki o
D e e R goto, CAbE: 56 ol HAEISRDR4HE m) ot O
10 (ﬁ’@ Uhﬁl-th&f@l@maéﬁma@hqd;@a@elzdm%éﬁﬁa&m gﬂﬁtutr@wmgw@m@nowed to
ase was washed w i chl.oro ane . e
e R 48 Fof R R ipathlile Sl AT T P p6RY) Selvenf s evaporated
saindentredased \fapssureeandriioe residde crsppnded unedichiloeomethane (10
due. Tl ed _
PGB Rk AT SR o
diwhitQ)S@iﬁb(Q:&ﬂQ)-: met hanol : concentrated aqueous
15 a"ﬂmﬂ'sgregeg:zrospilaoyrzt:%/%:[NQ-H]VQBG'.UE' changing to 96 : 4 :

0.4). ct' c aining fractions were

Preparation 14

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

O
Me—</”jj')k°“”e
A
H
Me N N
T

0

F
Acetyl chloride (0.062 g, 0.79 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



evaporated to afford the title conpound as a white
foam (2.56 g). LRMS (electrospray) : mz [ MH 588.

wee@pasadi on fert-Butyl (1 PCT/IB2004/003153
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S)-3-[3-enQ¥o-(2-nmethyl-4,5.6,7-tetrahvdro-1

H i nmi dazor4.5-clpyridin- 1-v 46

-8-azabicvcl o[ 3. 2. 1l oct-8-v

P-1- (3-fl uorophenyl ) propyl carbamate A m xture of

t - . . .
Sy lids. (0.409,0,072 minel eng Wielamine (9,93, 326 mmo)
Hdigsoled] in dichloromethane (10 ml) under nitrogen at room” temperature and
15 i o RoghoL sk G s i
[t ok reSqaitimRygroxsless o] (4 abaRypine (10 m). The
paldat Unduedinas deparatear desd((M@SOg) and sblanblrefdved under
m heated tqQ 60 C  Aft ' dj f.i I
AP eaR i o 1. leSiye W8S Pt DY AE LR spromatography
healt silkca gehtelutinedwith 8 Galvenbrgradient tdiedichlatorheinese Thethanol :
cQ t] ' h bl : .-
APBBEan B8 Al ol ErRnfEes 17 0, PRl dr Hehoing o 97: 3
pOR)sur @roduad cestaltivgwdactians i wetmeevaparatash to afford the title
di : t t ed di ‘
higffgﬁé'%%%ﬁ&%’@%m%ﬁ@ 50 m), the organic phase
s elecpspiads hevz Witk w9@r (30 nl). The organic
| ayer was dried (MgSO ) and sol vent evaporated under

rzduced ,Erezsure. The residue was purified by flash

call at ography on silica gel eluting with a

s Q-Y(¢ B -39 Bashi g 2-Methyleh b @, Dietratamizo: 1 Hrrhidamol4.5-clpyridin-1-yl)-
Cgné:ze&ticr;yag}oi3@&![&&-&@ ﬁ-'_J :—:gg:flhgpép%%% I;érdgyﬂa&e%?ﬁ jdi ng to

98-

- ? rte
foam ( .50 g). LRMS (electrospray) : mz [MH] 498. 44
Preparation Met hyl N NH
1-e/ ?c/o-(8-((3S)-3-r(t/t-butox o@inol-s-(&
fl uorophenv propyD -azabicvcl off*. Poct<S-vh”-net hvM
.y-tetrahvdro- HI w dazwr4, 5-¢ +dgf ne- 5- car boxyl ate
o N AOVE M < Me

ey

- To a stirred solution of Methyl 1-Qndo-{8-[(3S)-3-(acetylamino)-3—(3-

fIuorophenyl)propyl]—8-azabicyclo[3.2. 1 ]oct-3-yl}-2-methyi—4,5,6,7-'tetrahydvro-

1 H-imidazo[4,5-c]pyridine-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 (MgSO,) 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




\ , NM F Methyl chloroformate (0.167 g, 1.76 mol)
was added to a solution of -butyl (1
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4,5-c]pyridin-1-yl)-8-

azabi cycl o[ 3.2.1]oct-8-yl]-1-(3- 4 uor ophenyl ) pr opyl car

bamate (0.80 g, 1.60 mmol) in dichloronmethane ( nl)

under nitrogen at roomtenperature. The reaction was

ggggghgt {goom tenperature for . hours and then
aturat ed aqueous sodi um hydroen arbonat e

N-{(fl Sy3-[B1enda-§2- Mmbvlr4 8 &4n7 HeiRRALHO Lgﬁ_ FE0HS-gipyridin-1-yl

s N-{(fl iS3-[B1enda-i: -
t'@@az’% 3128Y18k+-8 3%0% e nebbpiiRt hane
(7o conbi ne or one ane extracts were

dried (I\/gSO) and the sol vent was renoved under

reduced pressure. The residue was ediiby fl ash
col utm chr omat ogr aphy on silica ipgg with a

sol vent m xture of dichl oronethgpne : jmethanol
concentrated aqueoyg_arffronia 0.1 changing to
93 : 7 : 1) to affora]]/th titl e conpound as a white
foam (0.84 g). LRVS (el rospray) : nlz [ MH 556. 45
Preparati on Met hyl
1- enc/ 048- F( 3S) - 3- am no-
azabi cvcl or 3. 2.

| oct-3-yll-2-nethyl-4.5.6.7-tetrahvdro-1

HMethglazor 4, 5-  ci-pydod B3 S)y-84atetylaniine)-3-(3-fluorophenyl)propyl]-8-

B e b S e s
{ (cwmmet btcerbilaiey Cal-aoiisto) iAo 03HABE, uE%@mFéﬁhyP@ (8980,

t L). A
]oc asvag %Q{@ﬁ éromethapg y4d5r316) and water (4.5L). Aqueous

7 potivna xdmﬂa(kﬂ\fmdﬁ“ﬁ@ﬂs &\@«Sbfbs%y@ld@d(@%ﬁﬁ%f%ylwas stirred for
Bl hihited! GHORTEH RS Wdretdparhtdd @ndnthd etdﬁ@ous layer was

Zf)e:xgytﬁlg%r&t \\@Iﬁﬁ fuﬁher %lc%?orome%héﬁg C(E 2%'?_ mrﬁéuco?nt\)’\f%%dtorgamcs were
then concentrated and the resulting oil was dissolved in propan-2-ol (4.5L).
Aqueous sodium hydroxide (2M, 6.93L, 13.9mol) was then added and the
biphasic mixiure 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.

=fl uorophenyl ) propy - 8-

Biological Data

The ability of the compounds of formula () 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 intracellular calcium




warmto roomtenperature and stirred for one hour.
Sol vent was evapor at ed under reduced pressure and the

wo easdsEaosuspended i n di chl oronet hane (10 ml ) . PANiBR004/003153
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process was repeated three tines to give the title
conpound as a white solid (0.824§). LRVS
(electrospray) : mz [MH 456. Preparation 14 Methyl

1 e
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The HelLa P4 cell line expresses CCR5 and CD4 and has been
transfected with HIV-1 LTR-B-Galactosidase. The media for this cell line is
Dulbecco modified eagle’s medium(D-MEM) (without L-glutamine) containing

10% foetal calf serum (FCS), 2mM L-glutamine penicillin/streptomycin
(Pen/Strep; 100U/mL penicillin + 10mg/mL streptomycin), and 1pg/mi
puromycin.

The CHO cell line is a Tat (transcriptional tfrans activator)-expressing
clone from a CHO JRR17.1 cell line that has been transfected with pTat puro
plasmid. The media for this cell line is rich medium for mammalian cell culture
originally developed at Roswell Park Memorial Institute RPMI1640 (without L-
glutamine) containing 10% FCS, 2mM L-glutamine, 0.5 mg/ml Hygromycin B
and 12ug/ml puromycin. The CHO JRR17.1 line expresses gp160 (JRFL) and
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 cell 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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and concentrated under vacuum The residue was dil uted
W th et hyI acetate (9L) and concentrated once again
The main peaks (in degrees 2-theta) of the PXRD patterns for Examples 10, 11

and 12 are illustrated in the following tables:

Table 1: The PXRD peak data for N-{(1S5)-3-[3-endo-(5-Isobutyryl-2-methyl-
4.,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yI]-1-

(3-f|uorophenyl)propyl}acetamide.

Angle Intensity Angle Intensity Angle Intensity
(° 2-theta) (%) (° 2-theta) (%) (° 2-theta) (%)

8.1 90.5 17.0 49.6 241 35.8

9.0 20.9 17.8 80.7 24.8 29.5

9.8 12.8 18.3 67.4 25.4 38.0
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cden P ofaBeHhns BuTlel "ty AL IRRAG G el Sh-2-methyt-
4,5,6,7-tetrahydro-1 H-|m|dazo[4 5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-
- (3-fluorophenyl)propyliacetamide fumarate involving 2-theta angles, d spacings
and relative intensities was calculated from its single crystal structure using the
“Reflex Powder Diffraction” module of Accelrys Materials Studio™ [version 2.2].

Pertinent simulation parameters were:

4- et hyl unbel3 4 f er ane
fIHpgorreter 4si ng an

Wavelength = 1.540562 A (Cu Ka)
Polarisation Factor = 0.5

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-
{(18)-3-[3-endo-(5-Isobutyryl-2-methyl-4,5,6,7-tetrahydro-1 H-imidazo[4,5-
cJpyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propyl}acetamide
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 ofr
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-yl)-8-azabicyclo[3.2.1]oct-8-vI]-1-(3-fluorophenyl) propyllacetamide

Sample size 3.016mg
Endotherm peak at 118°C - melt



16.6 48.5 23.3 54.9 Table 2: The PXRD peak data for
L/-{(1 S)-3-[3-e fo-(5-1sobutyryl -2-nethyl -

Wd 205033101 et r ahydr o- 1 PCT/IB2004/003153
H i m dazo[ 4, 5-c] pyri di n-1-yl)-8-azabicycl o[ 3.2.1]oct-8
-yl]1-1 (3-fluorophenyl)propyl }acet ani de funarat e.

Angl e Intensity Angle |ntensi ty Angle Intensity (
2theta) (99 ( 2theta) (%9 ( 2-theta) (% 6.7 38.6
1 .

232@@%%@11361012222022971901671000

27 -1 30.0 12.8 17.0 16.1 22.9 37.0 31.0 11.0 17.6
32.0 23.4 12.3 33.0 15.2 18.2 31.1 24.8 14.3 34.6 13.2

5 1%4]11 %ﬁ%omms The ngDrrgte(ﬁgl ?Iata for L/-{(1
2 Edgthernopak sl RIS CHSN dazol s b
fﬂr}c{bth@rhﬁi/éﬂﬁ;tazzﬂ?qi/cl o[ 3. 2d1] ((m[:); 8-yl]-1 .
uor opheny! yl }acet am de tartrate. gle
%’@ﬁ@ 1"3'/8 rRI ‘r‘lplﬁag;nsmy Angle Intensity ( 2-theta)
(% ( 2- theta) (% ( 2-theta) (% 5.0 12.5 16.6 42“4
: gPu’s, &7 birBnfard 1 b-itffddrol.5-
1@1@@&1432_@;@_@_@&’ h]actqs-vﬂ-1'%(3>ﬁugrophenvl)propvl}acetamlde
(D)-tarirate

10

Sample size 2.979mg
15 Endotherm peak at 217°C - melt



1.0 15.1 20.0 31.5 12.4 14.5 20.8 30.6 13.6 12.5 21.2
42.2 14.4 13.7 21.4 39.0 14.8 10.1 22.5 41.6 16.4 41.3
wQ@2008/03H908 A PXRD pattern sinulation for /-{(1PCT/IB2004/003153

S)-3-[3-en fo-(5-1sobutyryl -2-nethyl -
4,5,6,7-tetrahydro-1 Him dazo[ 4%

5-c] pyridin-1-yi)-8-azabicyclo[3.2.1]oct-8-yl]-1-

(3-fl uorophenyl) propyl }acetam de funmarate invol ving
Z'élﬁﬁﬁ angl es, d spacings and relative intensities
wasS calcul ated fromits single crystal structure using
t he " Reh cemippondeaf fomealedbt i on" nodul e of Accel rys
Materials Studio(tm [version 2.2]. Pertinent

simul ati on paranmeters were: Wavghength = . 540562 A (Cu

Ka) Pol ari sation Factor = ON\5 Pselh]of— oigt Profile (U
=0.01 V=-0.001, W= 0.0QR) Theymj eaks (in
degr ees Z-Hmet a)}(}of he sy E paiter Q{zfor N-

(1
S) - 3-[ 3-endo- (|5- | sgbutyryl -2-nmet hyl -4, 5, 6, 74t et rahytir o
- 1H i mi dazo[ 405- 0
c]pyridin-1-yl)-§ gbi cycl o[ 3.2. 1] oct-8-yl]-1-(3-fluo
rophenyl ) propyl } acetanipde funmarate are listed in table
4.52 Table 4: Sinmul ated PXRD peak data for /-{(1

5 S)-3-[3-encfo-(5-1sobutyryl-2- methyM

. f-d pharmcditichllyhtdBpiasie salt; Selyateddndérivé@ve thereof wherein:

- azabi qycl (z_if %\pbi I%ol(_:t - _
8-yl |- B (1851%i5¥haRYI ) propyl } acet ani de fumar at e.
Angl e IRft eng41Gs Ayl erl B8 Easayicjoalky?, whetrain §ai1 alkyl is optionally

2- : 9 .7 59.4 19.6 98.3 10.0 64.5 20.6 56.8
1&@3{5@%6 ﬁ.c%sﬂf& 1 11.0 28.8 22.2 13.8 12.8 12.7 22.5
10 16. 1

2. A compound as claimed in claim 1 wherein R' is C-Caalkyl.
3. A compound as claimed in claim 1 or 2 wherein R' is methyl.
15 4. A compound as claimed in any of claims 1 to 3 wherein R® is C1-Cjalkyl

optionally substituted by CFs.

- 5. . A compound as claimed in any preceding -claim wherein R® is methyl,
ethyl or i-propyl.

20
6. A compound as claimed in any of claims 1 to 3 wherein R? is cyclopropy!
or cyclobutyl.

7. A compound as claimed in claim 1 which is selected from:

25  N-{(1S5)-3-[3-endo-(5-Acetyl-2-methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-
clpyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl}-1-(3-fluorophenyl)propyl}acetamide;
N-{(15)-3-[3-endo-(5-Cyclobutanecarbonyl-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)propyllacetamide;

30 N-{(15)-3-[3-endo-(5-Cyclopropanecarbonyl-2-methyl-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-
fluorophenyl)propyl}acetamide;



13.6 17.0 22.9 39.1 16.7 93.8 23.4 10.0 17.0 19.6 26.8

11.2 17.7 32.3 28.3 15.5 18.2 30.0 28.6 10.8 18.5
wae@s037087 7 14.1 19.1 15.4 30.0 11. 6 DifferentPEl/1B2004/003153

Scanning Calorinetrv Data All DSC data were coll ected

on a Perkin Elnmer PYRI'S Di anond $SC wi t h aut osanpl er,

wth a gas flow of nitrogen. Sanples were placed in

50rr1 al um nium pans with holes and |ids and heated
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Errd-gﬁ L3R ¥AFL- W&ﬁ?l‘%@@tcﬂiﬁfémﬁltﬁﬁbloﬂyl 2468 @.f7-tefrdhydro-1H-
lmlci@qq[ﬁegggyrﬁg 1-yls)lé gzre}{)lcyclorfg 2. Y]oct 8- y1 -1 Zs-t et ahvdr
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Climideszo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-yi]-1-(3-
fluorophenyl)propyl}acetamide;

and pharmaceutically acceptable salts, solvates or derivatives thereof.
15

8. A pharmaceutical composition including a compound of formula (1) or a
pharmaceutically acceptable salt, solvate or derivative thereof, according to
any preceding claim, together with one or more pharmaceutically acceptable
20 excipients, diluents or carriers.

9. A pharmaceutical composition according to claim 8 including one or
. more additional therapeutic agents..

25 10. A compound of formula (I) or a pharmaceutically acceptable salt, solvate
or derivative thereof according to any of claims 1 to 7 for use as a medicament.

11. A compound of formula (I) or a pharmaceutically acceptable salt,
solvate or derivative thereof according to any of claims 1 to 7 for the treatment
30 of a disorder in which the modulation of CCRS5 receptors is implicated.

12. A compound according to claim 11 wherein the disorder is HIV, a
retroviral infection genetically related to HIV, AIDS, or an inflammatory disease.

35 13. A compound according to claim 11 wherein the disorder is multiple
sclerosis, rheumatoid arthritis, or graft rejection.



A conpound of fornula (1) (1) or a pharnmaceutical ®
acceptable salt, solvate or derivative thereof

wob@sesig7 Rl is C C alkyl; and R2 is C -C al kyPCDIB204/083153
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30

cycl oal kyl, wherein said alkyl is optionally
substituted by CF . 2. A conpourf® as clainmed in claim
1 wherein RL is 3. A conpound as clained in claim1 or
2 wherein Rl is nethyl. 4. A conpound as claimed in
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C]Q@b{éﬂ whuimatiy insull: azabi cycl 0[ 3. 2. 1] oct-8-yl]-1-(3-fluo
rophenyl ) propyl }acetam de; /V-{(1

S)-3-[3-er/cyo-(5-Cycl obut anecar bonyl - 2- net hyl -4, 5, 6,
-H(S. rAkgoinpeund according to claim 11 wherein the disorder is HBV HCV,
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S)-3-[3-eA7(X o- (2- Met hyl - 5- propi onyl - 4,5, 6, 7- tetrahydr

0o-1 Himdazo[4,5- c]pyridin-1-yl)-8-azabicyclo[3.2
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r JemdcbatieRl/ deptabik dalt, solvate or derivative thereof according to any
of claims 1 to 7.

18. A process for preparing a compound of the formula (I) or a salt, solvate or
pharmaceutically acceptable derivative thereof according to any of claims 1 to

7, which comprises:

(A) reacting a compound of formula (H)
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H,N N N.__R®
T
0

with a compound of formula (llI)



L/-{(1
S) - 3-[ 3-endo- ( 2- Met hyl - 5- (2, 2- di net hyl - propi onyl ) -

W@ 285033101 et r ahydro-1 Hi m dazo] PCT/IB2004/003153
4,5-c]pyridin-l-yl)-8-azabicyclo&;.z. Joct-8-yl]-1-(3-
fl uorophenyl ) propyl }acetam de; L/-{(1 S)-3-[3-e
do- (2- Methyl -5-(3,3,3-trifluoro-propionyl)-

4,5,6, 7-tetrahydro-1 H m dazo|
4,5-c]pyridin-1-yl)-8-azabicyclo[3.2. Joct-8-yl]-1-(3-
fl uorophenyl ) propyl }ac qtamge; and pharmaceuticaily
acceptabl e salts, sol vat gg'-or rivajpj ves thereof. 8.
A pharmaceutical conposition including a conpound of

f amder gopvenisenal careexvie agid/amine CRLIBEGAMCRIONS) t |

sol vate or derivative thereof, according to any

precedi ng claim together w.th one nor e
phar mad t“P%%ﬂﬂ%/a5@6@&9&%&@%‘?'6“5%)& di l uents or

gcarriers. 9. A pharnaceutical conposition according to
claim 8 including one or nore addveiongl therapeutic
agents. 10. A conpound of forful a (fﬁ”
pharmaceuticaily q$ceptable % SoNY

derivative tRereofy
for use as a rca
or a pharnmaceutijjcai l

derivative ther@of

acceptabl e salt, solvate or
prding to any of clains 1 to
for the treatnent di sorder in which the

nodul ati on of CCR5 reCepfors is inplicated. 12. A
COWJ(P.U”O' accorai ?9 to CI?' m wherein the disorder is
H Ytha campgynd 4T rmWa{Ybn genetical Iy related to
H'V, AIDS, or an inflammat oidi sease. 13. A conpound
according to claimwherein t di sorder is multiple
sclerosis, rheumatoid artRFiti & or (graft rejection. 56
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10 di abetes; renal diseases; fibrosis; chronic
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di sease; psoriasis; stroke; obesity; CNS diseases;

anaem a; restenosis; R%t%sﬂos_cl erotic plaque; atopic
[
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11. A s6npound ormul a (
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dermatitis; chronic pa e H@anceKxIX)pai n; or
stress response resulting frjom surgery, infection,
injury or other traumat?Pc |

15  with an amine of formula (XX)
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under conventional conditions;
20
(D) reductive amination of a nitrile of formula (XXI)



15. A compound according to clai mwherein the disorder
is HBVY, HCV, plague, pox virus, toxoplasnosis,
WOonR@sloaxveri um trypanosomal , pneunonia, or PCT/IB2004/003153
cytosporidiosis. 16. Use of a conpound of formula (1)
or of a pharnmaceutical® acceptabgg salt, solvate or
derivative thereof according to any one of clains 1 to
7 for the manufacture of a nedicanment for the
treatnment of a disoerr i il whi ch the nodul ati on of
CCR5 receptors is inplrga cNA net fxxg of
treatnent of a mammal s ng froma disorder in
whi ch the nodul ati on of OC eceptors is inplicated
whi ch conprises treating s ammal with an effective
amount of a conpound of fo ) or a
phar maceuti cal » acceptable salt, solvate or derivative
t her eof according to any of clains l1to7. 18. A

Q5 o PEAR SEEBPUR ickBEhgAe (1) o

der|vat|ve t her eof accordl ng to any of clains 1 to 7,

5 Which ¢ Ikﬁf%‘ilon(@ arneﬁ%hé‘gofafdiﬁimé’% 90& fa%awltﬁereof with a
(rr)y ( W t formula (1T1)57 (1H under
c SOmRRYNshal foéfﬂ#‘l?o 'Hc aci d/ am ne coupling
conditions; (B) reacting a conpound of formula (XVl)
(XVI') with a conpound of, forgrula (V) FT (V) under
conventional carboxyl i & acj Apl i
conditions; (C) Reductivellam nption of an al dehyde of
forrrula(XIX) CHO (XI' X) woth am ne of formula (XX)
Meunder

10 under conventional alkylation conditions;

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

ey

Me

15
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)
20

R'CO,EsGp (XXIV)

under conventional conditions;



conventional conditions; (D) reductive am nation of a
nitrile of formula (XXI)58 HCN (XXI) with an am ne of

wo orosBH0T XX) under conventional conditions; (BJT/IB2004/003153
al kyl ation of an am ne of fornula (XX) or a salt
thereof with a conpound of formuh (XXI1) H Rx Lg
(XXI'l') under conventional alkylation conditions; (F)
asynmetric reduction of an enam de of formula (XXII1)

(Wérb?n Hm%% ;q@awsea& 'd@nﬁé ﬁﬁ@!éﬁr‘h' fra?,)cg%mpsdm offormula (1), Lg

é% reacti ng the am nge orrru
f ?ﬁwneam!eﬁ) a@Pf%Pf@é%F%@Bmt@dn%fBﬂﬁhﬂAﬁ? ﬁHbafHUB@m &nd EsGp is
ofanf@gtguf(ﬂn{,ﬁ@(bwuﬁ? CO EsG (XXI'V) under conventi onal
conditions; 59 wherein RL and R2 are as defined in
claim1l for a conpound of forrmula (1), Lg is a |leaving
5 grl@um gopipguricadk ferowa i ([hatiVy (! @PhiXKVD, (XVII), (XVIII) (XX) or
g h tution and EsG is an ester-fornm ng group. .
and of formula (I1), (IV), (M), (M1), (XV),
(XVII) (XVI 1), (XX) or (XXII1).



