.5 Cctober 2006 t TROPANE DERI VATI VES AS CCR5 MODULATORS This invention _
relates to tropane derivatives, to processes for their preparation, to
conpositions containing themand to their use. 5 Mrre partiscDdtelsdr 2006 he
present invention relates to the use of 8-azabicyclo[3.2.1]octane
derivatives in the treatment of a. variety of disorders, including those

I n which the nodul ati on of chenokine CCR5 receptors is inplicated.

Accordi ngly, conpounds of the invention are useful in the treatnent of

H'V, such as H V-1, and genetically related retroviral 1o infections (and
the resul ting acquir ed TRERF DERTVRTTEISCYS SyRdr womwrA®IRBDS) , and i nfl ammat ory
di seases. The nanme "chenokine", is a contraction of "chenotactic

cytoki nes". The chenoki nes conprise a large famly of proteins which have
I n conmon irrpoft.ant structural features and which have the ability to
attract |eukocytiti§ inysntign relates ioctrepanm darivaiivescto psocessesdir 1B8irpl ay an

i ndi spensgireparation, 'tmcoﬁfp%sﬁbh&&ﬁn'télﬁinﬁfthéﬁﬂﬁﬁ@!6 fifoif Gs¢/ar i ous tissues of
t he bod!?/, a prgﬁ(ﬁss ﬁ/ﬂich iﬁ{ ﬁ%éenti al’, for bfth ié\fkﬁa tiﬁn and the
body' s ¥ esponsd P | RAHCHasY. cBIFSENE nIYSRIRA s relates nlo e e Usht s are
central td-enebiputiviSpRvijedbngy dediativelsl anmeher wreattkenh of t 4 ovarielys esfses,
agent s whi agt-d | ' y | 71 R khe
activity oﬁ%@%ﬁsﬁkﬁﬁiedseﬁg%g ht%%gmr}p%tg{):ﬂép St Eﬁ&%"ﬁéﬁ(ﬁi eqfﬁ?h%ﬂ!%ﬂ@ '?%;er?)_gpeut iC
treat ment TBFCRIgENTS| imMligaias ohgeerdingly, sospaunls of thedmesntionrarediseilinne
recept of @RESireamBntodF LHAK! Blich TS HANYS Afid! BEneiily Kol JE@AliI0
|nflarqmtorf\é gnd qui: hl ous seases. CCR5 is receptor 25 for
chenokithedTegUons: (2 3 £ Jestitignacqwisdatamune deticieasy syrdiosa AR P)
desi gnat ecndlliffdmnatdnMiiBedges.and for a protein which is regul ated upon
activation and-i L T-cell expressed and secreted (RANTES).. In,a first
aspect of the aipgsﬁﬁ{r{%an%?ﬂ‘g%'ﬁe t e?ézqrgrﬁ:#{%'i Ggoéﬁ%ﬁaﬁaﬁrﬂ%!gﬂ@ior mul a
(1) RIN Thenchempkines 3@mpriseya(l@rgeofanailypbfipraizing wbidHi fiawe aepoaihensal t or
sol vate t hap8RAntERIGURI features and which have the ability to attract leukocytes.
: 15 As leukocyte chemotactic factors, chemokines play an indispensable role in
the attraction of leukocytes to various tissues of the body, a process which is
- essential for both inflammation and the body's response to infection.
Because chemokines and their receptors are central fo the pathophysiology
of inflammatory and infectious diseases, agents which are_ active in
20 modulating, preferably antagonizing, the 'E’i’E‘ﬁvity of chemokines and their
- receptors, are useful in the therapeutic freatment of such inflammatory and
infectious diseases.
The chemokine receptor CCR5 is of particular importance in the
- conitext of treating inflammatory and infectious diseases. CCR5 is a receplor
25 for chemokines, especially for the macrophage inflammatory proteins (MIP)
- designated MIP-1a and MIP-1B, and for a protein which is regulated upon

activation and is norma! T-cell expressed and secreted (RANTES).

In a first aspect of the present invention, there is provided a compound

of formula (1) '
stf;_N
H N \
-~ -
R 12/\/ Y

- or a pharmaceutically acceptable salt or solvate thereof wherein: _
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5 October 2006 la X and Y are selected from CH2 and NR4 such that one of X
and Y is CH2 and the other is NRa; R and R4 are independently R5; COR5;
CO2R5; CONR6R7; S02R5; or (C,.6 -al kyl ene)phenyl, wherein phaiyter 2006
substituted by O to 3 atons or groups selected fromC, .6 alkyl, Cl.6

al kyl carbonyl, C, .6 al koxy, C,.6 akkoxycarbonyl, hal ogen, CF3, OH, CN,
NR6R7, COR7, CO02R7 or CONR6R7; R2 is phenyl substituted by O to 3 atons or
groups selected fromC,.6 alkyl, C, .6 alkylcarbonyl, C,. alkoxy, C, .s

a tS?yiﬁLi’?&a‘utdeﬁﬁt"g%“m%ﬁm?Ska%'é%%“Q%gch it pue of Reprd Y CHcab ol ey
C2a al R%? er@s“lﬁr cycloal kyl; a 5 or 6-nmenbered aromatlc heterocycl e, or a

4 to 7-nenbat edd Rt ar@wmp@ﬁaaﬂ@cw@onﬂfr@ognﬂ ahreRal é@LRﬁ %kégf ot ed
se ecte

al kyny a el St i atoms

from ogﬁi‘éﬂ'ef%‘%hﬂ u& ern "hﬁ@tﬁgcﬁ&ﬁ dyher ei n
sai d hEPBE Ges@ lésccmﬂﬂﬂlcﬁfhﬂw Ca.s lkowe O]%taﬂmmaIMnsslehﬁogad CFec®HN, 0 or S;
and V\he)N:aneﬁé,l@bhét Y6t GONHOR7-SUbst i t ut ed by 0 to 3 atoms or groups

sel ected a | car bon | koxy, .C,
al koxycar bonyg]pgﬁﬁﬁfigﬁﬁuaé@y ‘l“@% ?ﬁ'?cbﬁa'@ﬂ‘i\&ﬂ??; R6 is
H or calsylgabonyl, Ce aikakk G aikmcabahwymbgerc:cm, |G INGAR’, GOBRor  6-

nmenberedConNmiRti c heterocycle; or a 4 to 7- merrbered saturated heterocycle;

wh k d | oal kyl bstituted by 0t

3 atoms or Fd sy b bheq BLBYE Y ouBiih S Ll o SRty o9 0y Ot

Q02R7; V\/nerpellﬁ CS!&I&!‘Y'h@b—&MWW 5. @tiynpii C39muycloalkyhreed dn@-membereds sel ect ed

from Rrofiabé hterageietnsr 8l 2 tosﬂhfégﬁfe gsmaésg ﬁ:ftgrq%gaéi whbeff &QM 0to3
arbonyl

: ?:t Ogs & %@sﬁ)@oﬁ@veﬁhéﬁ%fgéﬁ a@safwb&w 3 atgmeyor 9‘70‘49§6Ha|0lr(oc
a: ky! :selectedufrem &o,ahaloBenaCEsbos, mfmm%nf toonﬁemmé oN taoumﬁquthge Opay
21 ona Merah2aRHetérosy il bolRi G nRR! g Bftumd Bhlbb ot FRBLAfSH 01
sel ecf"é‘ﬁ ‘V‘P%{ﬁ'nﬂosa'@%ﬁﬁefscml@s arfhedhstituted hnP e 3aatemeporugreups seleetedl a (1) 3
1IN from Cs alkyl, Cy.6 alkylcarbonyl, Cy¢ alkoxy, Cq. alkoxycarbonyl, halogen CF3, OH,
© CN, NR°R’, COR’, CO.R” or CONR®R;
R%is H or Cie alkyl; Cz¢ alkenyl; Cos alkynyl; Cs7 cycloalkyl; a 5 or 6-
membered aromatic heterocycle; or a 4 to 7-membered saturated heterocycle
wherein said alkyl, alkenyl, alkynyl and cycloalkyt are substituted by 0 to 3 atoms or
groups selected from oxo, halogen, CF3;, OR?, CN, COR’, or CO,R’; wherein said
heterocycles contain one to three heteroatoms sefected from N, O or S; and wherein
said heterocycies are substituted by 0 to 3 atoms or groups selected from Cy. alkyi,
Cis a!kyicarbonyl C16 alkoxy, Cis alkoxycarbonyl halogen, CFs, OH, CN, COR, or
CO.R’;
R isHorCis alkyl;

or, when R® and R” are both attached to the same N atom NR‘SFI’r may also
‘represent a 5 to 7 membered, saturated, partially unsaturated or aromatic,
heterocycle containing from 0 to 2 additional heteroatoms selected from O, N or S.

An embodiment may be a compound of formuia (1)
3
H N /" : |
e X
R2 Y 0

or a pharmaceutically acceptable salt, solvate of derivative thereof, wherein:




HN R~NNX R ZY ~lI) or a pharmaceutically acceptable salt, solvate of
derivative thereof, wherein: 5 OQctober 2006 2 X and Y are selected from
CH2 and NR4 such that one of X and Y is CH2 and the other5i0stddB200Rl and
R4 are independently R5; COR5; (C02R5; CONR6R ; SO2R5; or (Cl1_6 - A

al kyl ene) phenyl, wherein phenyl is substituted by O to 3 atons or groups 5
sel ected fromCl.6 alkyl, Cl_6 al kyjcarbonyl, Cl.6 al koxy, Cl.6

al koxycarbonyl, halogen, CF3, OH CN, NR6R, COR CO2R or CONRGR ; R2 is
phenyl substituted by O to 3 atons or groups selected fromCl-6 al kyl,
Cl.6 aI kyi carbonyl, Cl1. al koxy, Cl-6 al koxycarbonyl, hal ogen, CF3, OH  ON,

NR6R ,- CO2R 4 tQ .
fluorine at or‘rg)r< q%g\l@a@sgieg Qﬁ’o"&% %"‘ié\ﬁ% Saég%%ééﬁ{ﬁ :%a%g? S
cycl oal kyd:Hzanﬂ the (ﬁhemgnmm‘ed aromati c heterocycl e; or a 4 to 7-nmenbered

t ted het ; bk I 3. Tyl oal kyl
Z?eugﬁbgt | tu'?e %@Cge %eéﬁgg%%gfeﬁ gro’u%? sszlcggr%d ?rom oxo h%llo enoaCF%
OR, ON, NRBR alkﬁleﬁ@ﬁh@@?,l?ﬂhmeﬂ(ﬂ\l%ﬂﬁ substitsited @é(ltht‘hﬁtfg@%yq’rc@?u@ént ain
one tog théél%cteﬁeﬁﬂrﬁ%o”@kfl t&lgyifcéFHBer €, QTaliRxy3 g YagioxyBadiirgl,

het erocyl ces are at ens éélz!%{( yps selected fromCl. 6
al kyl , Clh@ogéﬂk‘}l:eaﬂbbm @1R6 Q\@ﬁox?o@l- G%:ar bonyl , hal ogen, CF3,
CH,"ON, NR6R?, Rz@lshe st lﬁte@CNR@Rb 32loRfs b6 YRS slectes floor OG- 6

L O el B B SR o SO Ge BT, Mapdbg e PR
ar omat i ¢, CN)RIRIG YuhsRtonCANRIR]; from 0 to 2 additi onal heterpatom;_
Chere s provi Belk ..y Sk o Fliiie 8l gwe g&ﬁse“t (%), wher ei
X Y and R3 arR’ds Cdefalkdd G alkenyi; rGre allgsml e\ @a}% p f%rmﬂ a
(1), and ReHhSedd ARASHCONBIRbERIEN%P" QUM fo 7-membered saturated
heterocycle; wherein said alkyl, altkenyl, alkynyl and cycloalkyl are substituted
by 0 to 3 atoms or groups selected from oxo, halogen, CF3, OR’, CN, NR°R’,

15 COR’, CO-R’ or CONR®R’; wherein said heterocylces contain one to three
heteroatoms selected from N, O or S; and wherein said heterocylces are
substituted by 0 to 3 atoms or groups selected from Cig alkyl, Cis

. alkylcarbony!, Cy. alkoxy, C1.; alkoxycarbonyi, halogen, CFs, OH, CN, NR°R',
© - COR’, CO.R’ or CONRR’;

20 R%is H or R;

L R’ is H or Cq.s alkyl;
or, when R® and R are both attached to the same N atom, NR°R” may
also represent a 5 to 7 membered, saturated, partiaily unsaturated or
aromatic, heterocycle containing from O to 2 additional heteroatoms selected

25 fromO, NorS.

In a second aspect of the present invention, there is providéd a
compound of formula (VII), (IX), (XI) or (XIX) wherein X, Y and R® are as
defined in the first aspect for a compound of formula (1), and Pg is an
30 amino protecting group.
3
- bo
Vil
V) gN N=pg
Y
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RO rNRNHN X (VMII) HNNNPg NY 35 Pg 5 Cctober 2006 2a 9 pr -/ 11X
NNNPg~-NNXt 1 PgR3\ -N4AR . NN X (XI) NNpg~ NP9 YN R- N1
NNNX Y (XIX) In athird aspect of the present invention5 Qchbee2006
~provided a conpound of formula (I11), (I1V), (V), (M), (XVIl), (XXIl),
(XXI'V), (XXV) or (XXVI), wherein X, Y, Rl, R2, R3 are as defined in the
first aspect for a conpound of #8r mul a (1), and Pg is an am no protecting
group. A RBN NzN7'" NVTXR'Ny ~{ NVX " "1t~ FRo(Xvil) P
~NN Fi~NNO9O9NXX R YRZY (IV) (XxXaQ N POyN ~ N~ (V) P9 N ™ '"Nk;N

: Rs}_{,N Raw;__N
| No ' N/
C pg x & N N—p
d l\{/ Pg . Y, g- ‘
Pg
L a | \ -..__.N/ . g - -...__Y.r

. _ -va:;N |

. | N{\

BN . X

: : Y, {XIX)

_ In a third aspect of the present invéntion, there is provided a compound
of fc_;rmuta—‘(ll),_ (1IV), (V), (V1), (XVII), (XX!I): (XXIV), (XXV) or (XXVI),

- wherein X, Y, R, R?, R® are as defined in the first aspect for a compound of

' formula (1), and Pg is an amino protecting group.

R-aA _ Hii -

=N ~N
HN N E/{\\ N N ?\:@ '
2 X 1.~ P

RO - pev)
B2 g*}/ | _ RS’;N .
H N H N{\
'Pg".N\lz/\/N Q % Y)( R* N\{’\/N SN Y,x
[(39)] : : (X1
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NNN7Rz v ~~~~// 5 Cctober 2006 2b R N'Npg Pg Nv N~W) ~/ 1 NRz
P9 RAN N~HIVV NH Riv~NHR/Ny ~ /NRlz Rz RNN NR-N
~~ ~~"~~~NNN t XXV) HNPg RRINR/N N Rz Pg z v 3 3 RN RS5Ofidber 2@ N Pg

NzfJ" Nry RzR Rz Pg z R Another enbodinent, X may be CH2, NH, NCl_4

al kyl, NCH2phenyl, NCOCl14 al kyl swypstituted by 0 to 3 fluorine atons,
NCOZCl 4 al kyl or NS02C1_2al kyl. Still another enbodi ment, X may be CH2,
NCOCL_2 al kyl substituted by 0 ot3 fluorine atoms, or NC0O2Cl _4 al kyl. Yet
anot her embodi nent, X may be CH2, NCOCl_2 al kyl or NCO2G 2 al kyl. Yet
anot her enbodi ment, Y may be CHZ NH, NC1_6 al kyl, N(C _6 al kyl ene)phenyl,
NCOC1- 6 al kyl- substltutednby0to3f|uor|ne at ons, a

=N
‘ ,ﬁ : N%z’/ V) ﬂ @Y
Pg \"qz/\/ - N-;,;.g

Another embodiment, X may be CHz, NH, NC1.4 alkyl, NCHaphenyl,
NCOC4 alkyl substituted by 0 to 3 fluorine atoms NCO,Cq.4 alkyl or
NSOzC1 2alkyl

Stilt another embodiment, X may be CH,, NCOC1., alkyl substituted
by 0 o3 fluorine atoms, or NC0,C4 -4 alkyl.

Yet another embodiment, X may be CH,, NCOC;.» alkyl or NCO,C1;-
alkyl. -

Yet another embodiment, Y may be CH,, NH, NC,¢ alkyl, N(C16
alkylene)phenyl, NCOC,-¢ alkyl substituted by 0 to 3 fluorine atoms,
NCO.C1-5 alkyl or NSO,C1-g alkyl. |




NCO2C1- 6 al kyl or NSO2Cl1-6 al kyl. 5 October 2006 3 Anot her enbodi nent, Y
may be CH2, NH, NC1-4 al kyl, N(Cl.4 al kyl ene)phenyl, NCOCl.4 al kyl
substituted by 0 to 3 fluorine atons, NCO2Cl.4 al kyl or NSURGbe208bkyl .

Yet anot her enbodinment, Y may be CH2, NH, NC1.4 al kyl, NCH2phenyl, NCOCl.4
al kyl substituted by 0 or 3 fluorine atonms, NCO2CLl.4 al kyl or NS02C1. 2

al kyl. Still another enbodi nent, Y may be CH2, NCOC1l.2 al kyl, or NCO2CL. 2
al kyl . Anot her enbodi ment, Rl may Be COR5 or CO2R5 and R5 is, Cl-6 al kyl
substituted by O to 3 fluorine atons, C3a cycloal kyl substituted by O to 3
fluorine atons, Cl-6 al koxy substituted by O to 3 fluorine atons, or a 4
to 7-nmenbered saturated heterocycle containing 1 to 3 heteroatons sel ected

G Calky %tﬁﬁst?ﬁﬁ%ﬂﬁ%}imdb‘%"f%Rﬁkﬁz‘ygﬁﬁ%%ﬁp@aﬁﬁ‘ﬁre‘ "
subst.tuawew phen, BCOCuoakuisutsii oy e SofluginecADmScHOMCa or S
cont ai ni Qﬂl 4da|k3net erocycle. Still another enbodi nent, Rl may be

COR5 or CI) n R5 1S Cl- | k ubstitute y r f1 uor.i e atons,
C3-4 cycl oal ivgt apothes SFn@da'H@ﬁ{aerYZd may. Rt %"Pﬁ 3\1 aﬁgﬁf 4t 8 B‘P
het er ocyNCél,pherod, W@O@mcaikyisubst:tﬁi:bdrbjyo be 3G10GtNE addrky| NOO.C2akyl2 al kyl .

Anot her gﬂ@g(gl n%lkleZ may be phenyl substituted by O to 3 fluorine atons.
Anot her énbodi & R2 may be phenyl substituted bP/ 0 or 1 fluorine atons.
0

Anot her enbodblitkanctherembagimeat, Yraahhe CHatNaOphe A onNEPaer2 allfodi ment, R2
may nono- f | UQA!%tﬁébéh‘lbbUIr@éht(R tmayBeaCORIst COYREEhdPRERY IG,-AalRfiner

The t er reasiRed BLOS S achirRodhs, €54 nm%@d‘fﬁ&ﬁ&ﬁ@@@&éﬁ? Pghfecha o and
br anchedafgmsyi3-¢ Ekaxpbubstditeal by 0 to Icilunrmenatioma, oret o 7- metpbeqeyll
i - propyl satﬂraté&’aﬁéthrocg?lg%Hﬂair]lﬁ'ga?té’B”hé%er@aﬂ m s’élétc!’éd iR I\I eor §3- 7

cycl oal k opr cl oput nt IoeX|or
czcl ohep%/yl % %QT&H’ ﬁ"trrggﬁ'ﬁay cor® of COZ%% w ereln VR is y

alkyl substituted by O to 3 fluorine atoms, C;.5 cycloalkyl substituted by O to 3
fiuorine atoms, or a 5 or 6-membered, N, O or S containing, saturated
heterocycle.

Still another embodiment, R' may be COR® or CO.R® and R5 is Cq-3 alkyl
substituted by 0 or 3 fluorine atoms, C;-4 cycloalkyl, or a 5 or 6-
membered, O-containing, saturated heterocycle.

Another embadiment, R may be COC;.; alkyl or CO,C1., alkyl.

Another embodiment, R?> may be phenyl substituted by 0 to 3 fluorine
atoms.

Another embodiment, R? may be phenyl substituted by 0 or 1 fluorine
atoms. '

- Another embodiment, R> may be unsubstituted phenyl.

Another embodiment, R® may mono-fluoro-substituted (e.g. meta
substituted) phenyl.

Another embodiment, R* may be Cy-4 alkyl.

Another embodiment, R® may be methyl.

The term "alkyl" as a group or part of a group includes straight chain and
branched groups. Examples of alky! include methyl, ethyl, n-propyl, i-propyl, n-
butyl, i-butyl, sec-butyl and t-butyl The term "Cs.7 cycloalkyl" means cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyi or cycloheptyl. The term halogen means
fluero, chlore, bromo or iodo. |




fluoro, chloro, bronp or iodo. 5 Cctober 2006 WO 03/084954 PCT/|B03/01220
4 It is to be understood that the invention covers all conbinations of
particul ar aspects of the invention as described herei nabod&ctalen300st ent
-with the definition of conpounds of formula (1). The conpounds of fornula
() fconta:jnfat Iea_stjI tm bﬁsic centres and 5 suitable acid addition salts
are forne rom aci ds Ich formnon-toxic salts. | es | nclude the
hydr ochl owp(ﬁé[‘,'s“f'ﬁ?drobrom de, hydroi qdi de, chloride, n@?#'ﬁ’é’ 1204i de,

sul phate, bisul phate, nitrate, phosphate, hydrogen phosphate, acetate,
fumarate, panpate, aspartate, besylate, carbonate, bicarbonate, cansylate,
D and L-lactate, D and L-tartrate, esylate, nesylate, to nalonate, orotate,

gl uceptate, nethyl sul at t l,
i beneat e, i cot it bs biaTRY Hef taf apENtRR oo %ﬁmf{ﬁ"ﬁgéﬁ?i%;ﬁée
chgh in?; Si . ﬁtdm&a*reas@ectlse)fztbaﬁrwentwylaatdescrmdshﬂﬁlna%?e, sansistent¥itha r evi ew
r , 1- 19
e e B B B 1), . «
salts or derivat ounds t
gf formila (GhitaBBYadkEad@tsr b4t 4re formed frem adids whichfoine abhstoxic salts. ab:Je >
der vt Voo Lol i ko e g fposhdy o |
derivatives bmcbmmrrpomdm o$ulphaten| bisyiphatewn nitraterayPhinsphaige hYAAgEN 0 a
such, bt miospiel et ﬁ%f“%“%&%é’ﬂﬁﬁ‘m P ot s Thon
into or ont @iqaﬂbornﬁiaycamwa @xérﬂdel-‘!ﬂp? t 'SH'T'E%{? Pﬁﬁ%ﬁe g%gl?i%s of
: :‘ (r)lg Imtjljgd{dz)S rﬁﬂb?ﬁear@own@,r r@amebtage c|a1dtlyylsa.dphatm stardted eglicumonstes Zar e
ki led i n oHEsUAR: Bl Rbeifte, dottrate,  Kehiigtorey iaARerTplco, | 1002,
as "pro-noi ditrate;’ gltﬁconateeﬁaﬁ@ﬂ@ea%mfﬂ?b@Gnmﬁte Iﬁ@f‘@fﬁ én W%P%s by H

Bundgaard ( Féaftg\/u:%?é re@u@ﬁ%n sTRdbleSalts 366 Bepde STAlI OIPRatte SCLIBS,ifof@) i ties in
. conpounds of rmul a , also to forma "prodrug”. Further, certain

conpounds of ¥y mul a (I) may act 30 as prodrugs of other corrpounds of
- formula (4). By [Ther pharmadeditally asceptpblabkelvaiesi ehtiheesompornd®n®ound of

formula (1) daniE3) or ks & RiR&HRE thereof include the hydrates thereof.
The compound$“of formula (I) may be modified to provide
pharmaceutically acceptable derivatives thereof at any of the functional
~~groups in the compounds. ‘It will be appreciated by those skilled in the art that
20 certain protected derivatives of compounds of formula (f), which may be made
- prior to a final deprotection stage, may not possess pharmacological activity
as such, but may, in certain instances, be transformed after administration
into or onto the body, for-example by metabolism, to form compounds of
formula (f) which are pharmacologically active. Such derivatives are included
25 - in the term "prodrug". It will further be appreciated by those skilled in the art
_that certain moieties known to those skilled in the art as "pro-moieties”, for
example as described in "Design of Prodrugs" by H Bundgaard (Elsevier)
1985, may be placed on appropriate functionalities in compounds of formula
“{1), also to form a "prodrug”. Further, certain compounds of formuila (1) may act
30 as prodiugs of other compounds of formula (I). By pharmaceutically
~ acceptable derivatives of a compound of formula (1) is meant all protected
' derwatwes and prodrugs, of the compotnds of formula (1).
Also included within the present scope of the compounds of formula (f)
are polymorphs thereof.
35 . . it will be appreciated by the skiled artisan that the compounds of
formula (1) may contain an additional chiral centre and therefore exist in two
or more stereoisomeric forms. It will be further appreciated by the skilled




derivatives, and prodrugs, of the conpounds of forrmula (I). Al so included
within the present scope of the conpounds of fornula (I) are pol ynorphs
thereof. 35 It will be appreciated by the skilled artisan thattoleh2006
-conpounds of formula (1) nmay contain an additional chiral centre and
therefore exist in two or nore stereoisoneric forns. It will be further
appreciated by the skilled 5 Cctober 2006 WO 03/084954 PCT/|B03/01220 5
artisan tW2P¥P¥azol e substitution of the tropane rin§CURPBEN n et her

endo- or exo- configuration, and i is to be understood that the pr esent
i nvention covers both configurations. The present invention includes al
the individual stereoisonmers (e.g. enantioners) of the conpounds of

formula (1) and, where 5 appropriate, the indiyidual taut&%erlé 0(}
t her eof , to@h&ﬂ@rthai imidarole swhsgitutios. of the tzeraneding can e 1y oitheE £2¢e- 1) i qazol e
substitut i Orbx‘af céu’ﬂ@uidtféﬁaaﬁd s beundeesteod that tenpregantinventionsoversef er r ed.

Separ at i on ere i SONer.s. d n

teghnl ques, 9\"" BPS-onal " %ﬁeé'ltaiﬁg%'ﬁégn"%’%rona o%‘%ﬁ Mg&é] P.L.C.
of a ster ecstemmsomrsr(mg mrmrﬁbmrsjmﬁﬂwmmuﬂdérqf@ﬁm{'@ ap a‘” et abl e
salt or ) dp:égé}in ;ﬁ%ﬁﬁ&hmﬁﬁgﬂ?ﬁ&ﬂ@‘Rﬁfhse!héfédfottﬁeﬂiér wittc onixtaresd  of

formula ( s roma corresponding optically pure
i nt er nedi at dedk Tﬁ‘ﬁeml‘ﬁgﬂ’g}’[ﬁs '®Quch as by H. P.L.C. of the corresponding

racemat e using aihklagolet ibstiution ofithes trppanet ring irbijef encler iconfiguration is
crystallisati o&e of. the diastereoisoneric salts fornmed by react| on of the
correspondl gmat e wth a suitable optically active acid qQr b se
appropriate. Al t&epatdtiool 9f diastereisomermimay benaCigNed BY LORYSHIONA

i 0{ W}Jl at G8) 4 @fesoreed)tq;r c,%ng lellgéwoncblnrbﬁ'latdig?agmﬂbsH Rud cisa chl r gl
cat al ysts. I NV.en also inclu ounds
of fgr mul a s("13')‘3‘-"'sﬁlﬁ"“"l"é"o‘[“h%'F 9@%%&“&“29&' gf of, ?Og%'ﬁ% f}ﬁé} ry? sﬁﬁ%l#ﬁé&tﬁ (I ) or
‘a phar maceudérivativey tieresipt Alnl individual esantiomer ofra cormposndvef

.defined as @ﬁ? g‘%’%éfdﬁg?‘%‘i #rﬁﬁ\sé c&?@sp%h@iﬁb'oitlﬁﬁﬂr‘ @gfgqnt@ym@ma@ mwaw ng

the same at

ma;]ss d|ffen§nt fromthe aﬁ C mass
usual |y 25 fresalitiom sughies. Exld & Qf Bs GPHHIY egngie st rgporat ed
~+into - coqpoundmbRY cHifd® siippry bﬁbf/ dacasvhl Rhataisation of the diasterepsemers sal t s,

sol vates salts formed by reaction of the corresponding racemate with a suitable
optically active acid or base, as appropriate. Alternatively, an individual
enantiomer of a compound of formula () may be prepared by employing
chirai reagents, such as chiral catalysts. :

20 The invention also includes isotopically labelled compounds of
formula (). An Isotopic variation of a compound of the formula (1) or a |
pharmaceutically acceptable salt, solvate or derivative thereof is defined as
one in which at least one atom is replaced by an atom having the same
atomic number but an atomic mass different from the atomic mass usually

25 found in nature. Examples of isotopes that can be incorporated into
* compounds of the formula (I) and pharmaceutically acceptable salts, solvates
and derivatives thereof include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, sulphur, fluorine and chlorine such as 24, °H, °c, “c,

18N, 0, 0, 3'p, #p, s, ®F and *Cl, respectively. Certain isotopic

30 variations of the compounds of the formula () and pharmaceutically
acceptable salts, solvates and derivatives thereof, for example, those in which

~ a radioactive isotope such as *H or ™C is incorporated, are useful in drug
. and/or substrate tissue distribution studies. Tritiated, i.e., 3H, and carbon-14,
 ie., ¥C, isotopes are particularly preferred for their ease of preparation and

35 detectability. Further, substifution with isotopes such as deuterium, ie., 2H,
'may afford certain therapeutic advantages resulting from greater metabolic

* stability, for example, increased in vivo half-ife or reduced dosage




and derivatives thereof include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, sul phur, fluorine and chlorine such as 2H, 3H, 13Cll4c,
15N, 170, 180, 31P, 32P,' 35S, 18F and 36Cl, respectively. Cdrtaben2(0sot opic
-30 variations of the conpounds of the formula (1) and pharmaceutically
acceptabl e salts, solvates and derivatives thereof, for exanple, those in
which a radioactive isotope such as 3H or 14C is incorporated, are useful
in drug WRdPBH9¥ubstrate tissue distribution studies. P%F@WQP%‘H, i.e., 3H,
and carbon-14, i.e., 14C, isotopes6are particularly preferred for their
ease of preparation and 35 detestability. Further, substitution with

| sot opes such as deuterium i.e., ZH,  nmay afford certain therapeutic

d t |t f t t ' L] ,
o eaced | RSIENEp /AN Bebepr A hedug e dn bR brinlstabfl, BRI oga0ss
PCT/ | BO3/ 012@6iations efjtrie eorapoundsnef foamdle (Hesndphanedasutieallyi ascepiaple
¢l rcumst ancgsatf,iﬁ&%’:@sCarbcﬂ"géﬂi\%tti}r%‘ﬁ\eg&rfb&feth%oim@hﬁmﬁm bbQireparad (by) and

phar maceut i accept abl S, e nd derjvatives of of
this i nvent ianprepsiate adgplagan @3%@6%@%’%&9@% glngﬁ da'ﬂ‘?@ﬁ'aﬁ?r %‘ﬂg{h%ener al
gﬁ‘t hods %Scpmé?éebﬁr&itmﬁdtwmarmepdmﬁorﬁ andoExarngles ithdt daltomat ?df by tlhe 0
reparations an € r ormul a
i ncl ude the corrp&%’%g%gf@"ﬁ@hd% g?"%'ﬁipﬁ%&%,e - ﬁ 5, 36, 37,
139, 41, 44/ Bxanuses 1913,:47d 27 pPr3 3439, 88) B, 3% ddpaPed A% 8nd 5| vat es or
derivatives seduticayBesEMsHIO balts) 5ot O HeAvativeb anereckut i cal | y
accept abl e sﬁg@ 10 soJ vajfes and deriyatjves th f ' di ates
thereto may be prQ%'E';FPc\!r{!l"dsb911 S?W“ﬁ%t@oan nmmqquﬁ‘Iéaﬁgr?g%%d%gagg’epar ation
of conpoumdsoifatesnand agrivativesrtbereof end intetmeadiates dhenetch owy hiepiepamedd, i n
W00/ 38680 W oi h i gat | | rt kNofoy
reference. | aﬂgrﬁé%%ﬁomehr }aﬂagétél}ﬂorf]&cg%g?tn%%ﬁgﬁ%g (ﬁrti&gnmn%v%%ﬂ%l%
for the 15 MBNAROCHS] %iﬁmwrec@hrﬁlanﬂsd@eomeﬁ@ﬂmﬂ'%cv%d i 3&9@ ﬁ%@hﬂﬂ’%f
- fornul ?_e (flwmugm'msz Bo bﬁﬁﬁdéliéoh@eih@cbrporaédi erelraliye réferencse i im,
respectively rQcesses, . rei.n. a
processes, at?ﬂfg‘g'@wenéle, EB%QG%OW Oéqr@»%ﬂglgk%cr@d %?a‘r{\yd@gi@g?ée@?yﬁhgvi ously
- defined w5l gwepanatien \af vempoandsl of fasmaled(|)Rsami eompoundszof founylag {XB), process
- (B), are suckiaid Hoavytitentie @bl for use in, respectively, processes, (G),
(K) and (L) herein. :

In the general processes, and schemes, that follow: R'to R", Xand Y

- are as previously defined unless -otherwise stated; R® and R®* in formula

20  (lIl.2), process (B), are such that the group

R"——ﬁ—*Rsa

defines the desired R® substituent, wherein the arrow indicates the point-of

. 25 attachment to the compound of formula (li}; Z is H, or a carboxylic acid
activating group such as chloro or 1H-imidazoi-1-yl; EsGp is an ester-forming
group, such as Ci alkyl; Pg is an amino protecting group, such as boc; Arlg

is a leaving group appropriate to aromatic nucleophilic substitution, such as

- those disclosed in Jerry March, Advanced Organic Chemistry (4th edition),

30. Wiley Interscience, 1992, page 652 (incorporated herein by reference), e.g. F,

- Cl, Br, OMe or OEt; boc is t-butoxycarbonyl; DMF is N,N-dimethylformamide;
DCM is dichloromethane;. THF is tetrahydrofuran; Lg is a leaving group
appropriate to afiphatic nucleophilic substitution, such as those disclosed in

Jerry March, ibid, page 352 (incorporated herein by reference), including Cl,

35 Br, | and sulfonic esters (e.g. tosylate, mesylate and triﬂate);_ WSCDI is 1+(3-




H defines the desired RS substituent, wherein the arrow indicates the point
of 25 attachnent to the conmpound of formula (Il); Zis H, or a carboxylic
acid activating group such as chloro or 1Him dazol -1-yl; 5Exgber 2008n
ester-formng group, such as CL.$ alkyl; Pg is an am no protecting group,
such as boc; ArLg is a leaving group appropriate to aromatic nucleophilic
substltutlon such as those disclosed in Jerry March, Advanced Organic
Cheni st r yWPASB48Yi tion), 30 Wley Interscience, 1992, BSYLBIgER20

(i ncorporated herein by reference), 7e.g. F, d, Br, Ow or CEt; boc is

t - but oxycar bonyl; DVMF is N, N-di nmet hyl f or mam de; DCIVI s dichl ororret hane; .
THE is tetrahydrofuran; Lg is a | eaving group appropriate to aliphatic

nucl eophilic substitution, such as those disc ry. i bid,
page 352 (i rdimeﬁwlaiﬂﬁépw&&ﬁtmﬂcﬁ"ép@mﬁée)hY‘Jrﬂéﬁ?ﬂdemg dﬁ% §N§9?\p and
sul fonic EStdi canb'ilHrhﬁIe‘?HOﬁEEld mxvl—ﬁazaﬂeataﬁazmmmm 1-(3 5

Cct ober 2006 3 0 49 PCT/ /0122 n azol 1.,
di met hyl am n@fﬂr I carrl]y?g"’lgl Phri de(?w 9roch| or' de enzo ni’
di cycl ohexyl yiaxWMpym!uth]o)pmphomum hymfbwyo phosphgien ANEOR: & "°¢'EBt is 1-

hydr oxybe?zo{n ? Iﬁ)md?’b{ ﬁ@i’éﬂdord:pﬂ'ld%ﬁﬁét@t ah@Mukalyama's reagent
yl oxytris(pyrr | ?&monl um, ﬁﬁafl uor ophosphate; PyBrOP is brono 5

tris-pyrrol |'§|2n@'1%'|5?0 ophosphat e; and Mukai yana's reagent
is 2-chloro-1- rretd;mhpwndéuoﬁionnulao(l)dmaympmpam by the follovdng generdy be
prepared by the follow ng general processes According to a first

process' (A) ts of fornmula (1) wherein RL ? (? I? }/ 1pr epar ed
by alkylating a dweowling tos firs pragess (A) gormpaunds qf faymula( ?wga e“ﬁﬁ ZY with
a conpoung -oks R%ngél fre éﬁleli by)a|kyfﬁing d dompdund ofifdenula Giivent i onal al kyl ati ng

condi tions. niently, al'kyl'ation is effected under the conditions 15
descri bed hereinafter in connection mnth schene 1, step (i). According to a
second process (B) conpounds of formyl a (Ia rein Rl is R5 nmay be
prepared by reacting a conpound of fqgknula ( mnth a
' I
x ()]

with a compound of formula (l11.1), R%Lg (I11.1), under conventional alkylating
‘conditions.  Conveniently, aikylation is effected under the conditions
15 described hereinafter in connection with scheme 1, step (i).
According to a second process (B) compounds of formula (f) wherein
- R'is R® may be prepared by reacting a compound of formula (i) with a
-compound of formula (1I1.2), R®R®¥C=0 (Il1.2), under conventional conditions
_of reductive amination. Conveniently, reductive amination is effected under
20° the conditions described hereinafter in connection with scheme 1, step (g).
According to a third:process (C) compounds of formula (f) wherein R’
is COR® may be prepared by reacting a compound of formula (1) with a
compound of formula (l1.3):
0

A

R (11.3)

- 25 under conventional carboxylic acid/amine coupling conditions. Conveniently,
" .the coupling is effected under the conditions described hereinafter in
connection with scheme 1, step (k). - '
According to a fourth process (D) compounds of formula (1) wherein R’
is CO.R® may be prepared by reacting a compound of formula (I1) with a
30 - haloformate of formula (li1.4) o




conpound of forrmula (111.2), RSeC=0O (111.2), under conventional conditions
of reductive am nation. Conveniently, reductive amnation is effected under
20 the conditions described hereinafter in connection w thSSudwshee20D6 st ep
(g). According to a third process (C) conpounds of formula (1) wherein Rl
is COR5 may be prepared by reacting a conpound of formula (11) with a
conpound of fornula (111.3): 0 RSXZ (1113) 25 under conventi onal

car boxy! i WO20H¥4ni ne coupling conditions. Convenient| §CTIRRRIZ2G upl ing is
ef fected under the conditions descri®bed hereinafter in connection with
schenme 1, step (k). According to a fourth process (D) conpounds of formula
(I') wherein RL is CO2R5 nmay be prepared by reacting a conpound of fornula
(I'') with a 30 haloformate of forgula (111.4) 5 Cctober 2006 WO 03/084954
PCT/1B03/ 01220 8 0 R50Hal ogen (11f].4) under conventional coupling
conditions. Conveniently, the re i | is effected wunder the conditions
described hereinafter in connef%on &'ff’%’nscﬁwﬁg | for 5 the preparation of
conmpounds of formula (1V) wherein R4 is CO2R5. According to a fifth process

E d f f I [) . wh L Rl J : db
Fact i g an UBHPeTPTRos GoLpIPR PR RS ComeRNER ihe TRough BigEA BF O
(111.5) o REnBSNkH sonditiohd desddbed bexainafies imiconagrtion; Wit schesn@ dnfont |y, t he
Connect 1 oh (it bREEFfoH ¥ Epmpbliucmtithuig () Ibehain K b DORR N il 2 (1V)
wherein RA i's Cohrermingts adttaaeess €3 cambpynds of toratle (Puhetsin i ids  of
formula (1) CORRERNNAY bé prepRBl ryedntingrarpamine oy formadai (Y vdthcerpound of
formula (11 )acWrﬁiHago!id%Lﬂf?&WA hﬂ.|55de of formula (111.6) R5~ Hal ogen (111.6)

o

/“\N/\\
L\“/N

* under conventional conditions. Conveniently, the reaction is effected under
the conditions describéd hereinafter in connection with scheme 1 for the
preparation of compounds of formula (IV) wherein R* is CONR'R’.

15 According to a sixth process (F) compounds of formula (1) wherein R!
is SO,R® may be prepared by reacting a compound of formula {ll) with a
sulphonylhalide of formula (}11.6)

RRN (1.5)

10

o\\ //o

S
R “Halogen  (Iil.6)

20 .
under conventiona!l conditions. Conveniently, the reaction is effected under
the conditions described hereinafter in connection with scheme 1 for the
preparation of compounds of formula (IV) wherein R*is SO.R®.

According to another process (G) compounds of formula (1) may be
25 prepared by reduction of a compound of formula (XVil}

, Ry
. H N££ /N\/C\ -
N X
1.~ - v A
| R ',m Ny _.(xvu)__




20 under conventional conditions. Conveniently, the reaction is effected

under the conditions described hereinafter in connection with schene | for

the preparation of conpounds of formula (1V) wherein R4 i $ (BOcHR62006

‘Accordi ng to anot her process (G conpounds of formula (1) may be 25

prepared by reduction of a conpound of formula (XVII) HN I/NNR X XVII
Y () RzO5 October 2006 WD 03/084954 PCT/1B03/01220 9 under

convent i N BP¥ERcti on conditions. g‘\ccordi ng to anot hetPCW(?@yg" (H

conmpounds of formula (1) nay be prepared by reductive am nation of an

al dehyde of formula (XVII1) H R ZN-CHO (XVI1l) 5 R2 wth an am ne of

formula (XIX) RN HN (Xl X) 10 under conventional conditions. Conveniently,

reducti ve am gat ion i fe tcg ‘f r the conditi ons descri bed hereinafter
in connecti &R W?QP‘@E PRAECOGUSNS: According to anot her process (1)

conmpounds of forkud:c&dihg)tonm}otbm' prosess dphconpbyndsofifarmua )imast ben of a
itrit f f f f | Xl
N et o p Ona(? gon&&he%r\\%@'oﬁ‘éﬁhldéﬁ%%fﬁrﬁﬂlmm of formula (XX

under conve t1ons veniently, 20 reductive amnation is
ef fected under the conditi ons descri bed hereinafter in connection with

schenme 1, step (g). According toﬁano her process (J) conpounds of formula
(1) may be e \H\cuo (xviiy
2

5 R

with an amine of formula (XIX)

R _N
g

(XIX)

10
under conventional conditions. Conveniently, reductive amination is effected
under the conditions described hereinafter in connection with scheme 1, step
(9).
' According to another process (I) compounds of formula () may be
15 prepared by reductive amination of a nitrile of formula (XX)

H
R1/N\l/\cw )
R2

with an amine of formula (XIX) under conventional conditions. Conveniently,
20 * reductive amination is effected under the conditions described hereinafier in
connection with scheme 1, step (g).
According to another process (J) compounds of formula (1) may be
prepared by alkylation of an amine of formula (XIX) or a salt thereof with a
compound of formula (XX}
25 :

H .
Ls
R1/N\I/\/ g (XX1)
R

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




prepared by al kylation of an amne of fornmula (XIX) or a salt thereof with
a- conpound of fornmula (XXI) 25 H~9 R+/N (XXI) under conventional
conditions. Conveniently, alkylation is effected under theS5 @usbdi 2006nS
described hereinafter in connection with schene 1, step (t). 5 Cctober 2006
WO 03/ 084954 PCT/1B03/01220 10 According to anot her process (K) conmpounds

of formul a Q}I may be prepared by asymmetric reduction of a conpound of
formula (¥R f"i's“?i?\-N N A2 Y R 5 upder conventional r&GT&&%8H2¢onditi ons.
According to anot her process (L) coﬂ’pounds of formula (1) wherein RL is
COR5 may be prepared fromthe amne of the formula (I11), or a netal salt
thereof (i.e. a deprotonated forn), by reaction with an ester of the

formula 10 (XXI)I) R5CQ2Es XXI 1| nder conventjional gonditions. 15
According to andt¥foFdipg Jenoteypra o@ﬁa‘?%‘f“’@?n&“&"{'ﬁ]ﬁ @a@‘%eﬂ’&pr epar ed
by i nt er conpparanby asymmebicireductionedamdmpound ofrfdrenula XXH3ui t abl e

I nt erconversions include the preparation of conpounds of fornula (I)
wherein X or Y is NR5 fromthe correspondi conmpound of forrmula (I)

wherein X or, respectively, Y, is NHpNThe tMed artisan will appreciate

‘that such 20 interconversion can be rdgdily gary out according to

nmet hods directly anal ogousﬁo hos gy pHed~abo under processes (A to
s (N

(F), and (L). According g'o" anst her pro ( o8 of fornula (1)
may be prepared by deprotecti of a protected derivative of a compound of
formula M 25 Schenes that further illustrate general nethods for the

pr epar at Bon of

under conventional reduction conditions.

According to another process (L) compounds of formula (1) wherein R’
is COR® may be prepared from the amine of the formula (I}, or a metal sait
thereof (i.e. a deprotonated form), by reaction with an ester of the formula

10 (XXill)

RPCO;EsGp (XXl

under conventional conditions.
i5 According to another process (M) compounds of formula (I) may be
- prepared by interconversion from another compound of formuia (1). Suitable
interconversions include the preparation of compounds of formula (I) wherein
X or Y i NR® from the corresponding compound of formula (1) wherein X or,
respectively, Y, is' NH. = The skilled arfisan will appreciate that such
- 20 interconversion can be readily carried out according to methods directly
" analogous to those described above under processes (A) to (F), and (L).
According fo-another process (N) compounds of formula (I} may be
‘prepared- by deprotection of a protected derivative of a compound of formula
().
S8 Schemes that further fllustrate general methods for the preparation of
~ compounds of formula (I), and intermediates thereto, follow.
It will be appreciated by those skifled in the art that certain of the
* procedures described in the schemes for the preparation of compounds of
~formula (1) or intermediates thereto may not be applicable to some of the
30 possible substituents. :
it will be further appreciated by those skilled in the art that it may be
" necessary or desirable to carry out th_e'transformations-described in the




conpounds of formula (1), and internediates thereto, follow It wll be
appreci ated by those skilled in the art that certain of the procedures
described in the schenes for the preparation of conpounds &fOctéterpogdea (1)
or internediates thereto may not be applicable to some of the 30 possible -
subst it YENEOSH9Y Wi || be further apgr eci ated by those sKQTBE3I1229 he art
that it may be necessary or desirable to carry out the transformations
described in the 5 Cctober 2006 WO 03/084954 PCT/ 113 03/0 1 2 20 11
schenmes in a different order fromthat described, or to notjify one or nore
of the transformations, to provide the desired conpound of fornmula (1). It
will be stétherhes ihardifferne ordardeomyihahdescriigd, (o8 do imodifyeonrg or mefe, ofas
illustrateg i ] : il or desirable at
81@ ﬁﬂﬁ{fﬁgﬁé@% zo Pnﬁﬁqé fild QMsird cgi?ib?ﬁﬁd R GETRAR Y1)

any 5 sta sI's”"of - compounds or '), tO protect one or
more sensitive Hrwillpeeisiiltiieghabeppiedated Ry thes?)r%@[ grh?%%ﬁrfglﬁte 88 de
o a1 ouluSBg i B e B B A e e oounds
of forndl aStegp ilﬁ‘aﬁhaoéymg%ia (%ng%ﬁg'é?#? &(ﬂaﬁ”r Iﬁ'ngf.to @J@%Cﬁt 5’?‘%95&?@ , those
oclfscri beg g@?ﬁmé Bf%j%?i metrﬁa_slwpﬁa s abriggeveityundesdiable Bydeﬁew?ona W
“Green and Peter, S : ,in
particul ar %HQBP@GPFV!’[ mﬁ‘é&?ﬁ%%‘sg&%&ka 70 bé%’? ggx%%g?aﬁﬂﬂoﬁﬁgﬁ%s‘a%%?p") ,
i ncor por at prbtbetirg graups usetdndhe ereparation of sompesbes 98 Someiindismppbet he
removal - of ué%@“igg;c[%ﬁ%ntﬂﬁﬁ AUHEPT O85! 18P SAHPIR, PseDaABAWiI9XY Cir bonyl

- . benzyl and

~of fornal a'Rrpjeciive éﬁq@éﬁ&g@%&éﬁ%@%ﬁgﬁ? _fr{gap}igf?a %?fgl%fe%fé@ P(gtef 8rmounds
o N 53%\@5‘%{ t@ﬂ?@dit%@, QRINBIARY BRT/SHE3/100230in1BartiBalae whaptdiHg, RN
NS pages 4%4—653 {(“Protection for the Amino Group”), incorporated herein by
reference, which also describes methods for the removal of such groups.
The amino protecting groups boc, benzyloxycarbonyl, benzyl and
15 écetyi are of particular use in the preparation of compounds of formula (I) and

infermediates thereto.




ArLg NN (XIV) OPg H (a) o (c) (d) 2N (XIll) RN~\ N(b) N (e /\ ~N
\' NN ~NNNN pg Pg Pg (XI1) O(XI) (1X) Pg 3 R~N"0R~N N\ (Vill) RZ
\' N H( NP ,NN(g) NN 9 Pg R2 Pg (VMIT) (V1) (h) 3\5®tsberROR N N /
RSLg (111.1) Nb// HCQ~ > Pg~NHPg NNRs R2 2 (I1V) (V) ~(1) 3 R3
Process®O08B/0893 HDN N1 N5, v R 2 2 R (1) R2 (I1) WEHIBIGOEN ¢

) (
reference to scheme 1, the transforidhti ons depicted 5 therein may be
effected as follows: 5 October 2006

Scheme 1

NH

U \O
l\)j/ArLg

(XIV) o)
1 \
)
® 00)2
SNES TR

r,p,/

) (X1) (IX)
®
\@ {Vul) .., \O
§ N
P
| (ViN)
oh l(h)
| RH
N 2/ RLg (1)
N N._ = N
Pg” g H Pg”
g 12/v
(IV) )
V) . _ \(1) :
\@ Processes \@
A-F &L O/

(i)

With specific reference to scheme 1, the transformations -depicted
5 therein may be effected as follows: S |




WO 03/ 084954 PCT/1803/01220 13 (a) Substitution of a Ieaving group on a
nitropyridine of fornula (XV) with an amne of formula (XIV) is
conveniently effected in the presence of a base, such as &@Oasten200oe. g.
triethyl am ne or N-ethyl-N N-diisopropylanmne) or an alkali netal

car bonatVe0 0&084954sodi um car bonat e or pot assi um car bonat e) PFCTIB6H0B28 0| vent
such as an al cohol (e.g. nethanol oddethanol), a nitrile (e.qg. ,
acetonitrile) or an amde (e.g. DW); and at from anbient to el evated
tenperature (e.g. up to about 120C). (b) An inmi dazopyridine of formula (XI)
may be prepared by reduction and in situ cyclisation of an

éel][ﬂf ggt ght [@%/LI gipsitafioh @fmaleaving gloupTiwe ar eittopyiidine of formuloAéehwEht | y

Sol vont . s il o darngie PR ol ettt iiocted i RS pldsRcB HBase | -
t enper at urmﬂpai;caralaaunel(écg: trlélgrwlamlaeucu"nNcﬁthylH& - ﬁltl%wf@av'affé“e) or an

ani no-am n f

anhydr i de SBAh {1 tﬁﬁﬁéf‘ﬁﬁ‘ﬁ@a@ﬁ%bhiﬁfﬁéﬁ"é%ﬁﬁew St badonalelih 2 | 1og) .
15 (c) Redsaivémin stichn a%i @azoygehdi le-&f methaica £k )e“ﬂ%‘cg}n a “‘H

hyclr ogenat [ T le B B (o T yse ouch as o ¢
ch-as a
transiti ontefeRePtWea(§H9HP G %pou(% 1|‘?§t§ﬁce a platinum (e. g}y pl ati num oxi de)

|O;1 g gg: Lgfnbt)umsﬁg @gd@m;b}&mmmfwduw i ropy e peapaned &y reduplen aagt al yst ;
car boxyl i ciRH4C (g‘s tQ‘C’Qc(gt"-i"b aﬁﬁ#@blt?ogpﬁ lalrl;% ent mgxg/a?g@%?gun%&ﬂgtsﬁr e
(e.g. 4p toomaficnthd effeckeadviatibe prasesoeeof autdduping ragsit SUCR ASHONKPa of
hydrogen (Sediei O s%ﬁf’erﬁygﬂag%)%%}b%gﬁ o i g gpiaetib o, ehdlarfoka (X)

may be proP reactron wt

or benzyl ambwntd‘@mpwtw@ammqab@uf 220 c‘énvg}ﬂ‘*‘l—:‘ﬁ@ﬁ Sgﬁh'?‘ﬁe@ 4'%t%ro
sol vent, sy AsndAosYidiglis Q:@n@eniéhﬂsﬁaﬁéb:tedrbgathdﬁad@labkami@n(mt@tdrldel\/p and
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hydroxide or palladium on carbon) catalygt ina so?vent such as a an alcohol
20 (e.g. methanot or ethanol) or a carboxylic acid (e.g. acetic acid);, at ambient to
elevated temperature (e.g. up to 80°C; and at elevated pressure, such as
from 150 to 500 kPa of hydrogen {e.g. 400 kPa hydrogen)
(d)  The imidazopiperidine of formula (X) may be protected by reaction with
a benzyl halide, such as benzyl bromide or benzyl chloride. The reaction is
25 conveniently carried ouf in a solvent, such as an aicohol (e.g. ethanol) or a
haloalkane {e.g. DCM), and at room temperature.
~ (e) In an alternative to steps (c) and (d), an imidazopyridine of formula (X1
is treated with a benzy! halide, such as benzyl bromide, to give a quaternary
intermediate, which is reduced under conventional conditions. Conveniently,
30 benzyl bromide is added to an imidazopyridine of formula (X1} in the presence
of a solvent, such as an alcohol (e.g. ethanol) or a haloalkane (e.g. DCM) and
at ambient femperature io give a quaternary intermediate, which is then
_reduced by the addition of an alkali metal halide, such as sodium
borohydride, under conditions of reduced temperature (e.g. about -70°C).
35 (f) Where the protecting group is an acetyl protecting group or like group,
its removal is conveniently effected by treatment with a base, such as an

" alkali metal hydroxide (e.g. sodium ar potassium  hydroxide) or an acid, such




bor ohydri de, under conditions of reduced tenperature (e.g. about -70C). 35
(f) Where the protecting group is an acetyl protecting group or |ike group,
its removal is conveniently effected by treatment with a basmiotet@ideas an -
al kali metal hydroxide (e.g. sodium or potassium hydroxi de) or an acid,
such 5 WEtBHESL006 WO 03/ 084954 PCT/ 1 B03/ 01220 14 as P&AIBABYIGHNI c aci d
(e.g. hydrochloric acid) and at el ellated tenperature, such as from
60- 100C. (g) Conpounds of fornula (VI) are prepared by reductive am nation
of an aldehyde of formula (VIII) by an ami ne of formula (VI1).
Conveniently, the 5 reaction is carried out in the presence of an acid,
such as amsoagainbeganic cacie (g.9. duetrochlade dicid) and afoblesated teropeeaiue et her
(e.g. THF) ﬁa%i]?@llnh lfta@&b (e.g. DCM; using an alkali netal hydride

uc

reduci ng ésg'j‘ as sodium triacetoxyborohydride, sodium
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(e.g. ha(hb[) aneée hafeteatiog, umtie) staspdoiaffprded tba/err;ﬁe&seﬁ&@ &engy¥base 20
such as tr LY e FbRRvar 1sl\bcﬂwa=ﬁeﬂw\bwbdté@mmyhﬁm ngdrowhaabnfumg arrb

o e B St ks bt o e R el 2
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- of formula (V) by alkylation with a compound of formula ({1l.1). Conveniently,
alkylation is effected in a suitable solvent such as a haloalkane (e.g. DCM),
alcohol (e.g. ethanol) or ether (e.g. THF); optionally in the presence of a base
20 - such as friethylamine or N-ethyl-N,N-diisopropylamine; and at from ambient to
- elevated temperature (e.g. reflux).
)] 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
25 ester (e.g. ethyl acetate), haloalkane (e.g. DCM) or ether (e.g. THF); and from
-0°C to ambient temperature.
(k) Compounds of formula (I) may be prepared from a compound of
formula (11} according to processes (A) — (F), and (L), described hereinabove.
With reference to process (C), the acid/amine coupling is convenienily
30 effected using an acid chloride of formula (lil.3); 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
~ temiperature.
Alternatively, the acid/amine coupling is effected using an acid of
35 formula (111.3) activated by reagents such as WSCD] or DCC and HOBt or
' HOAt; an excess of an acid acceptor such as triethylamine or N-ethyi-N,N-




Wth reference to process (C), the acid/am ne coupling is conveniently 30
effected using an acid chloride of fornmula (111.3); an excess of an acid
acceptor such as triethylam ne or N-ethyl-N, N-diisopropyl asgiOtesbe2086! vent ,
such as a hal oal kane (e.g. DCM) or an ether (e.g. THF); and at anbient

t enper awo es/0sdter nati vel y, the acid/am ne coupling is gideghsgdiusi ng an
acid of 35 forrmula (111.3) activated by reagents such as WSCDj or DCC and
HOBt or HOAt; an excess of an acid acceptor such as triethylamne or
N-ethyl-N,N 5 Cctober 2006 WD 03/084954 PCT/1B03/01220 15

dii sopropyl am ne; a solvent, such as a hal oal kane (e.g. QCM or an ether

(e.g. THR); P?i%nﬁﬁé‘ %n§owsﬁpeg@%§ a 'Halcalkald 8y abERRNSE bMesthbhe
aC|d/amne cou I's’ effected using acid of formula (111.3); either
Py BOP, W@@T&F)m%lﬁéﬁﬁ)@“m@wu@n 5 excess of an aC| d acceptor such

as triethyl am ne pfudhat Bitdmblide ditics apidpmninTcoepliry &0 leflesteds usingasn a
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- may be ef fﬁﬁkandm@n@éﬁﬂtﬁfﬁm@wr@f reductive amination, such as those

descri bed above j,ppe ?Brécﬂétedeéﬂﬁb\éb@(me%l ﬁl%@%ﬂ%é%foﬁé)bﬁhﬁcﬁe(oﬂﬁe 2). 15
I n anot her variation of schene conpounds formula, (1V) “Wa (ﬁhgl R4 is
t

CORS may BEnsfepainsdesaibed 'thﬁ %}%‘&lﬂd”@ﬂ @%Pﬁ[ﬂ"%’f’ e onpound
of forygil ariddfrem thab deschioay,arthaydk madiiedy!r erdesitd/movide thedesiredg, such
as those descri beﬂ g,rbove uaﬂer step (k). In another variation of schene 1,

conpounds EM¥ erein 20 R4 is CO2R5 are prepared by reacting

a conpound of flnrcmel mr{éﬂ)ommftﬂ:cfmmmal stepr {amay die éifectetiainder conylitipesg. a
et nyl <N gl 48 ioh, BLER 83n85; deaifisitbbbive Bixtogtal Qb M ©
DCM or are eomppulid ijOFPHId? (“laahl at from0 Cto anbient tenperature.
15 In another variation of scheme 1, compounds of formula (V) wherein
| R* is COR® may be prepared by reacting a compound of formula (V) with a
compound of formula - (11.3) under conventional carboxylic acid/amine
coupling, such as those described above under step (k).
In another variation of scheme 1, compounds of formula (IV) wherein
20 R*is CO.R® are prepared by reacting a compound of formula (V) with a
haloformate of formula (lll.4) (e.g. a chloroformate); optionally with an acid
acceptor, such as triethylamine or N-ethyl-N,N-diisopropylamine; in a solvent,
such as a haloalkane (e.g. DCM) or an ether (e.g. THF); and at from 0 °C to
ambient temperatiure.
25 In another variation of scheme 1, compounds of formula (IV) wherein
| R* is CONR®R’ may be prepared by reacting a compound of formula (V) with
" an acylimidazolide of formula (II.5); optionally with an acid acceptor, such as
iriethylamine or N-ethyl-N,N-diisopropylamine; in a solvent, such as a-
haloalkane (e.g. DCM) or an ether (e.g. THF); and at from 0 °C to ambient
30° temperature.
In another variation of scheme 1, compounds of formula (IV) wherein
R* is SO.R® may be prepared by reacting a compound of formula (V) with a
sulphonylhalide of formuia (111.6) (e.g. a sulphonylchloride); optionally with an
acid acceptor, such as triethylamine or N-ethyi-N,N-diisopropylamine; in a
35 solvent, such as a haloalkane (e.g. .DCM); and at from O °C to ambient
temperature. | |




25 In another variation of scheme 1, conpounds of fornmula (1V) wherein R4
is CONR6GR7 may be prepared by reacting a conpound of forrmula (V) with an
acylim dazolide of fornmula (111.5); optionally with an aci d Geabefions, such
as triethylamne or NNethyl-N, N-diisopropylanm ne; in a solvent, such as a
hal oal kaveoy8ig+ DCM or an ether (e.g. THF); and at fr R ABEGHB2ENbI ent
30" tenperature. In another variati & of schene 1, conpounds of fornula
(I'V) wherein R4 is SO2R5 may be prepared by reacting a conpound of fornula
(V) with a sul phonyl halide of fornmula (111.6) (e.g. a sul phonyl chioride);
optionally wwth an acid acceptor, such as triethylamne or
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(1) wherei e \iiftel a Yiitrspyadihered/foneutr @0édhed by replacing in step (a)
t he nltropdgrfl&dqlne (N?}?) f or mul a@zX\/) with a nitropyridine of fornmula (XVl)

ArLg NO2 N (XVI) 5 The skilled ar&l%an wi |l appreciate, therefore, that
those fornmulae in Scheme | derived omformula (XV), including fornul ae
)y, (4D, (1vy, (M, (M), (V1) | XONOLX), (XI) and (XIl), are intended
to enbrace the corresponding to §onp unds derived formula (XVI). In

anot her variation of schene 1, co % ormula (1) may be prepared by
carrying out steps (h) to (k) in a fferé Yh order, as illustrated in
schene 1 a that - follows. 15 Schene 1 a RN N ~(N) N N Pg

‘The skilied artisan will appreciate, therefore, that those formulae in
Scheme 1 derived from formuta (XV), including formulae (1), (If), (IV), (V), (VI),
(viD), (1X), ¢X), (X1) and (Xli), are intended to embrace the corresponding

10 compounds derived formula (XVI).
in another variation of scheme 1, compounds of formula (i) may be

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

15 Scheme 1a
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pg Pg R (XXVI) 2 (XXV) ~(h) RN Processes R3. N A- F, F, & (I) HNH

N~ "'NNBNNR RaH RR(lI) Rz (XXIV) - --------------5Cutdbet 2008r 2006
WO 03/ 084954 PCTI I BO3/ 01220 17 The skilled artisan will appreciate that

t he var iVe@0yPRI98 scussed just above, with respect to RAPGHIBSHER0(i) of
scheme 1, apply just as equally to Rl and step (k) of scheme | a.

Li kewi se, with reference to the variation of schene 1 discussed just above
deriving fromformula (XVl), the skilled artisan 5 will appreciate that
those fornmulae in Schene la derived fromformula (XV), including fornul ae

ggareg?)/l)%m (XX Wue él%ﬂl@ﬂ ashr( W' f]ﬁ’flﬁtd maillﬁ@vaﬂatumﬁ?rdmh stbé just
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and (X6 | ) will appieciaialthgbthosesomutaeria $@h@nﬁp*tmd§§w@d frosn deimaula (XV)o
| ntermedi ajRg diflG Rrfutdd ABRUIPS(XXIV), (XXV) and (XXVI), are intended o

embrace the corresponding compounds derived formula (XVI).

Moreover, the skilled artisan will further appreciate that processes (A}

fo (F), and (L), have direct counterparis in respect of the preparation of
10 compounds ‘of formula (i) from a compound of formula (XXIV} wherein,
respectively, R" is: R%, COR®, COR®, CONR®R” and SOzR’.

Compounds of formulae (XVIl), (XIX) and (XXIl) are of analogous
structure to compounds of formula (1), or intermediates thereto, and may be
prepared by analogous methods.

18 Compounds of formulae (lIl.1) to (1I1.6), (VilI), (XHI) to (XVI), (XVIil),
(XX), and (XX!) are either known compounds or ‘may be prepared' by
. conventional chemistry, 'see, for example: WO01/90106. |

A pharmaceutically acceptable salt of a compound of the formula ()

may be readily prepared by mixing together solutions of a compound of the
20 formula (I) and the desired acid. The salt may precipitate from sotution and
be collected by filtration or may be recovered by evaporation of the solvent.

The compounds of formula (i) and their pharmaceutically acceptable
salts, solvates and derivatives are useful because they have pharmacological
activity in animals, including humans. More particularly, they are useful in the

25 treatment of a disorder in which the modulation of CCR5 receptors is
implicated.  Disease states of particular interest inciude HIV, retroviral
infections genetically related to HIV, AIDS, and inflammatory diseases.

The compounds of this invention may be used for treatment of
respiratory disorders, including adult respiratory distress syndrome (ARDS),

30 bronchitis, chronic bronchitis, chronic obstructive pulmonary disease, cystic
fibrosis, asthma, emphysema, rhinitis and chronic sinusitis. |

Other conditions that may be treated are those tr:ggered affected or
are in any other way correlated with T-cell trafficking in different organs. itis
expected that the compounds of this invention may be useful for the

35 treatment of such conditions and in particular, but not limited to the following
for which a correlation with CCR5 or CCR5 chemokines has been
established: inflammatory bowel disease, including Crohn’s disease and




prepared by anal ogous net hods. 15 Conpounds of fornulae (111.1) to (111.6),
(VLID), (XI11) to (XVI), (Xvill), (XX), and (XXI) are either known
conpounds or may be prepared by conventional chem stry; ~ S€etobko2006xanpl e:
W 01190106. A pharnaceutically acceptable salt of a conpound of the

- fornmul aWQ03/634p8y be readily prepared by m xi ng toget her mual/Bbi/ens of a
conpound of the 20 fornula (1) andi& he desired acid. The salt may
precipitate fromsolution and be collected by filtration or nay be
recovered by evaporation of the solvent. The conmpounds of fornula (1) and
their pharmaceutically acceptable salts, solvates and derivatives are
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i nfl armatory ung con

chronic hEXPENGSQMIEL Nt é‘gg’?‘i agﬁr}‘ghe p@b""r O&bag%eﬁwasg\l\épﬁ?@@gg@l gl Such as

Al DS rel at gﬁosggmagisas and Al zheiner's D sease, anaem a, atherosclerotic
: plaque, atopic For a recent review of possible applications of chemokines and
chemokine recepior blockers see Cascieri, M.A., and Springer, M.S., “The
20 chemokine/chemokine receptor family: potential and progress for therapeutic

" intervention”, Curr. Opin. Chem. Biol., 4(4), 420-7 (August 2000).

The utility of the compounds of formula (l) and their pharmaceutically
acceptable salts, solvates and derivatives as inhibitors of HIV infection may
be demonstrated by any one or more methodologies known in the art, such

25 as by using the HIV microculture assays described in Dimitrov et al., J. Clin.
Microbiol., 28, 734-737 (1990), and the pseudotyped HIV reporter assay
descnbed in Connor ef al., Virology, 206 (2) 935-44 (1995).

The ability of the compounds of formula (1) and their pharmaceutically

“acceptable salts, solvates and derivatives to modulate chemokine receptor

30 activity is demonstrated by methodelogy known in the art, such as: by using
the assay for CCR5 binding following procedures disclosed in Combadiere ef
al., J. Leukoc. Biol,, 60, 147-52 (1996); by using the intracellular calcium

- mobilisation assays as described by the same authors; and by their ability to
inhibit binding of HIV envelope protein {(gp120) to CCR5 receptors according

35 1{othe procedure described in Example 1 of EP 1 118 858 A2 (pp 85-88). Cell
lines expressing the receptor of interest include those naturally expressing the
receptor, such as PM-1, or IL-2 stimulated peripheral blood lymphocytes .




dermatitis, chronic pancreatitis, cancer, such as non-Hodgkin's |ynphons,
lo Kaposi's sarconmm, nelanona and breast cancer, and pain, such as ‘
noci ceptive pain and neuropathic pain (e.g. peripheral neusapatbai200pai n)
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of the Tor ggllt%in excipient h i talli Ongel?lﬂct:;sém factose sodium citrate
pients such as microcrystalline . , 3

calcium carbonate, dibasic calcium phosphate, glycine and starch (preferably.

corn, potato or tapioca starch), disintegrants such as sodium starch glycollate,

o0 croscarmeliose sodium and certain complex silicates, and granulation binders

such as polyvinylpyrrolidone, hydroxypropylmethyicellulose  (HPMC),
hydroxypropylcellulose (HPC), sucrose, gelatin and acacia. Additionally,

lubricating agents such as magnesium stearate, stearic acid, glyceryt

behenate and talc may be included.

25
General Example |
A formulation of the tablet could typically contain from 0.01mg to 500mg of
active compound whilst tablet fill weights may range from 50mg to 1000mg.
Examples of formulations for, respectively, 5 and 10mg fablets are illustrated '
30 below: '
Ingredient - ' % wiw
- Compound of the formula (I} * 5.000
Avicel PH102 - 60.500
35 DCP Anhydrous . 30.500
Explotab CL.V 5 . - 3.000

Magnesium Stearate ' - 1.000




generally be adm nistered in adm xture with a suitable pharmaceutical 5
excipient, diluent or carrier selected wwth regard to the intended route of
adm ni stration and standard pharnmaceutical practice. For ef&npiber200Ge
conpounds of the formula (1) can be adm nistered orally, buccally or

subl i ngW} 03)08it¥54t he form of tablets, capsules, nulti- paP€T/BWBAI2EE, gel s,
filnms, ovules, elixirs, solutions o2Ysuspensions, which may 1o contain
flavouring or colouring agents, for inmmediate-, delayed-, nodified-,
sust ai ned-, pul sed- or controlled-rel ease applications. The conpounds of
the fornmula (1) may al so be adm nistered as fast-dispersing or
fast-dissolving dosage forns or in the formof a high energy dispersion or

as coated articles. Suitable fornul ati f the conpounds of the formula
(1) may béﬁfﬁ‘i@é coated or uncoated foriﬁr@%sp desired. Such solid .

phar maceutGaapogadpbdtha famla (IpF exanpl e10080 ets, may contain exci pients
such as m'Lchcr stalline cellul ose, | act9§q25sodi umcitrate, calcium

car bonat e, WPTsi ¢ cal ci um phosphat e, gl ycine and starch (preferably.

corn, pot Btarabr t api oca starch), disinte 1&{s such as sodium starch

gl ycol I at %roégaﬁﬁé]mmmﬁ,se sodi um and g@gpai n conpl ex silicates, and
granul ation brnders such as pol yvinyl pyr | done,

] r
hydr oxypr ddggnesiuRn Hepraifose (HPMO), hyd? propyl cel l ul ose (HPQ),
sucrose, gelatin and acacia. Additionally, lubricating agents such as

i i i | | d tal b

el uded, 28 e fepsrdds it tar ForaCBh encr SRt G, " COurd T ypi cal 1y
cont ai fI’*Qm-é)pﬁérmgcdumtid‘ﬂll@)r@ceptalmsialt,esmimaiﬁdvfrdﬁrwﬂtwgtth@rﬁﬁf eﬂﬁﬁ’iﬁv
O T AR SAbRIhAN B0 W RespoRK A RPacyithOr T at) ons o7,

respectiv ets are 1l'lustrated 3o below Ingredientiy
w w Conpound of the fornula (1) * 5.000 Avicel PHL02 60.500 35 DCP °

Anhydrous 30. 50fhe BEXBle®s alte Gr¥nafafGredVBgNa sétumiSide pradess ] f@0@xampba,ober
2006 VO Od%ie%?ggm]brg%éln%or%{ \%t2 %Pdry granulation process. The tablet cores may
15 be coated with appropriate overcoats, such as Opadry White(Opadry Clear,

and are suitable packaged (e.g. in botties or blister packs).

Solid compositions of a simifar type may also be employed as fillers in
gelatin or HPMC capsules. Preferred excipients in this regard include lactose,
starch, a celluiose, milk sugar or high molecular weight polyethylene glycols.

20 For aqueous suspensions andfor elixirs, the compounds of the formula (1)
may be combined with various sweetening or flavouring agents, colouring
matter or dyes, with emulsifying and/or suspending agents and with diluents
such as water, ethanol, propylene glycol and glycerin, and combinations
thereof.

25 " The compounds of the formula (I) can also be: administered
parenterally, for example, intravenously, intra-arterially, intraperitoneally,
intrathecally, intraventricularly, intraurethrally, intrasternally, intracranially,

| intramuscularly or subcutaneously, or they may be administered by infusion

or needleless injection techniques.. For such parenteral administration they

a0 are best used in the form of a sterile agueous solution which may contain
other substances, for example, enough salts or glucose to make the solution
isotonic with blood. The aqueous solutions should be suitably buffered

- (preferably to a pH of from 3 to 9), if necessary. The preparation of suitable
parenteral formutations under sterile conditions is readily accomplished by

35 standard pharmaceutical techniques well-known to those skilled in the art.

For oral or parenteral administration to human patients the daily
dosage levels of compounds of formula (I) and their pharmaceutically




20 Ingredient %W w Conpound of the formula (I) * 10.000 Lactose 64.125 5
Starch 21.375 Croscarnellose sodium 3. 000 Mgnesium stearate 1.500 0.5%
w w added pre roller conpaction and post mlling o or;a. pladabes2tobcal |y
~acceptable salt, solvate or derivative thereof - quantity 1 adjusted
accor di Mg es/@gatF+al so with respect to drug activity The tEbl/BIFIRRE

manuf actured by a standard process, 2for exanple, direct conpression or a
wet or dry granul ation process. The tablet cores may 15 be coated with
appropriate overcoats, such as Opadry Wite/ Opadry Clear, and are suitable
‘packaged (e.g. in bottles or blister packs). Solid conmpositions of a

> i mf | ar éé@&eﬁfﬁb@tbﬁ%,bﬁ%lﬁ@mboam c@‘ﬁiyét'i\irétﬁwﬂll be frapal GOM tntoom frﬁmlﬁgdirlpsrl es.
referred excipients | is_regard inclu .a e ul ose,
i Tk sugasingie Br ahvidest dobpar a0 Fareraly il o O 3igaq DiST 551500588, oo
sursﬂgiegz :j or}‘gs\tuﬁrteglﬁtso EJIII gmmta;n 1:1 ilng foobh gmfdmlrjmgom'Idefg of adnuhm(t)fmn _smly @ét Cor o
co .

dyes, wit nll @?Eﬂ %’é %ﬁﬁi‘%‘r %S‘g’ F]é |'ﬁa{8'agﬁgr%t gﬁgﬁgfa\% t"lfl ﬁﬁgﬁtﬂts Wuch as
wat er , set kiztarmineribpyheinel gogage vinich giviflcee inmostasititabladion any JRAVIQURr eof .
25 The comnqunrsndlit R VoY Wik the JaRAalbficahs rRabRis!dttad pardeaarerally.

for exanpl'e, "I ntravenously, intra-arteria g I nt rageri toneatl_lf%
i nt r at hecfatignt.i FheARIYergesagss FFe examplancphing FYpragaGass, oHheP N
i‘ gt racr anioa?og.rse,i 56 fdTAg oLl ﬁtfétdrélclfﬁsl wubﬁam;yheomnaweorgo_tshgg rangedare )
adm ni stered, I'nfusion or n el ess . i.njection techni ques. For suc
par ent eralm%Fdfﬁfvjrﬁ"%{ P 3% W 35'%58 sgpgetg)&tgllsﬁ\éeal%pﬂ. the formof a sterile
aqueoug sol ut i dradsidetinistrptioniis preferrethdtrefarablyaadeinistrafior ialtgs Racenough
salts or gluc gion isotonic with blood. The aqueous
sol utions%gﬁﬁﬁe%gegﬁ@%ﬁ% ﬁ%@l&déd (preferably to a pH of frﬁm 3to9),
i f necessary. Tie poepanads of formdlai (agarbalspdreadinistored iiranassny Alinder
sterile C%‘ﬁlleﬁr‘a‘@ﬁyod \A%ngjeﬁﬁal 'cbn@éﬁi_%lﬁlﬂb'd%li‘?@ré@ﬁ’irﬁ@hétféﬂﬁabﬂ apbpy peeeeri cal
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t echni ques o those skillge H}the art. Fordoraé .or parenteral
adni ni st r A0haJar Op AR ARSPLSRTEYRresaRiaign fpm a pressunised conainer, pump,

15 spray, atomiser or nebuliser, with or without the use of a suitable propeliant,
- eg. dichlorodifluoromethane, trichlorofiuoromethane,
dichlorotetrafiuoroethane, a  hydrofluorcalkane such as 1,1,1,2-
tetrafluoroethane  (HFA  134A  [trade mark]) or 1,1,1,2,3,3,3-
heptafiuoropropane (HFA 227EA [trade mark]), carbon dioxide or other
20 suitable gas. In the case of a pressurised aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. The '
pressurised container, pump, spray, atomiser or nebuliser may contain a
solution or suspension of the active compound, e.g. using a mixture of
ethanol and the propellant as the solvent, which may additionally contain a
25 lubricant, e.g:. sorbitan trioleate. Capsuies and cartridges (made, for example,
from gelatin) for use in an inhaler or insufflator may be formulated to contain a
powder mix of a compound of the formula (1) and a suitable powder base
such as lactose or starch.
Aerosol or dry powder formulations are preferably arranged so that
30 each metered dose or “puiff’ contains from iug to 10mg of a compound of the
formula (1) for delivery to the patient. The overali daily dose with an aerosol
will be in the range of from 1ug t020mg which may be administered in a
~ single dose or, more usually, in divided doses throughout the day.
Alternatively, the compounds of the formula (I) can be administered in
35 the form of a suppository or pessary, or they may be applied topically in the
form of a gel, hydrogel, lotion, solution, cream, ciniment or dusting powder.
~ The compounds of the formula (1) may also be dermally or transdermally




dosage | evels of conpounds of formula (1) and their pharnmaceutically 5

~ October 2006 WO 03/0849-54 PCT/1B03/01220 21 acceptable salts, solvates
and derivatives will be from0.01 to 30 ng/kg (in single 6Octhber200d doses)
and preferably will be in the range 0.01 to 15 ng/kg. Thus tablets wl|
cont ai n WO Ag0848540. 5g of conpound for adm nistration singPgT/@BO3/0E Or nore
at a tinme, as appropriate. The physi22ian in any event will 5 determ ne the
actual dosage which will be nost suitable for any individual patient and -
it will vary with the age, weight and response of the particular patient.
The above dosages are exenplary of the average case. There can, of course,
be indivi dyglin |§?§ﬁe@n?ﬁ§ HNBfifte hbghﬁ‘é e bp‘&eéklqu@tQh r Ehee snay alsarbei t ed
and such are wthin the sco this 'Qr tion. 10 Oral administration is
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or ot her SL¥I t he case of a pressurised aerosol, the dosage
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- formnul at.ed & compound he formul a é% and a
sui t abl e ppolfexydihyenespe oaxpﬂomkea@ecgmpgya cl@m'A'éffH'é‘Ql wax gpe Walder
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a compound of t f r

481 very 1 6F fRSoaH ol CYRE TR BIFCEED! JreipLarorers e GG, firerc?
oil,. sorbitan monostearaie; a polyethylene glycol, liquid paraffin, polysorbate

60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanal, benzyl alcohol and

water.
20 The compounds of the formula (I) may also be used in combination
" with a cyclodexirin. Cyclodextrins are known to form inclusion and non-
inclusion complexes with drug molecules. Formation of a drug-cyclodextrin
complex may modify the solubility, dissolution raie, bioavailability and/or
stability property of a drug molecule. Drug-cyclodextrin  complexes are

o5 generally useful for most dosage forms and administration routes. As an
alternative to direct complexation with the drug the cyclodextrin may be used
as an auxiliary additive, e.g. as a cartier, diluent or solubiliser. Alpha-, beta-
and gamma-cyclodextrins are most commonly used and suitable examples
are described in WO-A-91/11172, WO-A-94/02518 and WO-A-08/55148.

30 The compounds of formula (I) and their pharmaceuticaily acceptable
salls, solvates and derivatives have the advantage that they are more
selective, have a more rapid onset of action, are more potent, are better_
absorbed, are more stable, are more resistant to metabolism, have a reduced
“4ood effect, have an improved safety profile or have other more desirable

35 properties (e.g. with respect to “solubility or hygroscoplclty) than the
compounds of the prior-art.




Wwll be in the range of from 1g to20ng which may be administered in a
single dose or, nore usually, in divided doses throughout the day.

Al ternatively, the conpounds of the fornula (1) can be adnBSiicsiberH6i n 35
the formof a suppository or pessary, or they may be applied topically in
the fowma@sP34el , hydrogel, lotion, solution, cream aaimweso1200 dusting
powder. The conpounds of the formutda (1) may al so be dermally or
transdermally 5 October 2006 WO 03/084954 PCT/1B03/01220 22 admi ni stered,
for exanple, by the use of a skin patch. They may al so be adm nistered by
‘the pulnmonary or rectal routes. They may al so be admi nistered by the ocul ar
route, parti CU|’IEHel Yoohfpgouridsealt forgnuilan{l) &rmhtfmuypbarrdataamnpraad:epm«zs of
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~used to said patient |s well known in the literature.
' In addition to the requirement of therapeutic. efficacy, which may
necessitate the use of aclive agents in addition to the CCR5 chemokine
20 receptor moduiating compounds of formula (I} and their pharmaceuticaily
acceptable salts, solvates and derivatives, there may be additional rationales
which compel or highly recommend the use of combinations of drugs
involving active ingredients which represent adjunct therapy, i.e., which
complement and supplement the function performed by the CCR5 chemokine
25 receptor modulating compounds of the present invention. Such
supplementary therapeutic agents used for the purpose of auxiliary treatment
ihciude drugs which, instead of directly treating or preventing a disease or
condition mediated by or associated with CCR5 chemokine receptor
modulation, treat diseases or conditions which directly result from or indirectly
30 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 muitiplication, it
_ may be necessary or at least desirable to freat opportunistic infections,
neoplasms, and other conditions which occur as the result of the immune-
35 compromised state of the patient being treated. Other active agents may be
“used with the compounds of formula (1) and their pharmaceutical'ly acceptable
salts, solvates and derivatives, e.g., in order to provide immune stimulation or




as an auxiliary additive, e.g. as a carrier, diluent or solubiliser.

Al pha-, beta- and ganma-cycl odextrins are nost commonly used and suitable
exanpl es are described in WO- A-91/11172, WO A-94/ 02518 and Oibés 085655148. .
30 The compounds of fornula (1) and their pharmaceutically acceptable
salts, B¢ asa8esStand derivatives have the advant age that PEBIBO3OE2fDr e

sel ective, have a nore rapid onset & action, are nore potent, are better -
absorbed, are nore stable, are nore resistant to nmetabolism have a reduced
"food effect’', have an inproved safety profile or have other nore desirable
35 properties (e.g. with respect to solubility or hygroscopicity) than the
conpounds gfirédtepdini &id Affamrhativn edch a@eampa@ydﬁeoianmann%‘mﬁmmqlzzo 23

The conmpoynds. of formula (1) and their pharnmaceutically acceptable salts,
sol vat es Wﬁ?'%ives may be adm nistered alone or  as part of a

combi nati on- t heTlaps,. thEhethods oflékaiinent andhehassmeeusical kempasiigns of

i nvention ,are_ e ' LS| q:g;m | ' (103 9) it
which 5 CJH?aPﬁSEBﬁ%\@ﬁi{O?'on Goégﬁclz(%gmt)@éljn oébl'ﬂgsabir: ggrerﬁ%ﬁal a\ggapft i (t)fﬁgj lSIs 1 ons .
active 5 i qhardiansuticallidiaccept@ble 1saftap salvates ask EGEH%F“@%‘C‘% i"?/gh? Gr'8dPent s.

Such Ml tyBhGuflicify ! 63 SERmetiddRNane mgsbilina mapainbeiused etiwpy,  may
e used in

e treat ment and, prevention of any o di
condi t i onsformieaf a‘-et&%plwﬂsra%gﬁwﬁﬁbanw qrh”‘@f??§°£'{’1% Sng??@g;ﬁ)?ﬁ) or
modul at i onheko FrhisteLtchly | adeetiable Mhalisunaalvaterinandf idorvatives i s, H V.

The use of such. .conbj nations. af therapeut].c |8 | ey tinent
with res pegqacfrgmfﬁgred[ %gpmﬁﬁdu@be\%%tc%row%%%?w (g;ﬁ:%ﬁﬁﬁggﬁjé 3GeR
mul ti pig casicdinasthddeeddsaribed inrdetaibticthesiheneip. vi rus, HIV, and rel at ed
pat hogeni c retrgyi SeMhhinl L I ine&sio incliRid BRAlItrTectse

ri sk of becom ngyéfégﬁaacc}g%@?éﬁ?ﬁs fﬁgﬁ%g’%ﬁ%lt o:‘flug\ r‘ﬁt :n(iw ral

pat hogens oo eequeatiali treatments| Wit epy QW@PP“éQri d @MY i i Arai

resi stant fgadficdRaN Hcteptae dalh sahaes roradeivitivee tiusteof, candiahcpat | ent

IS we nown In the |1t ure. In LEJ. {o ;

t her apeut | B08¢ inkiREQrs Wﬁ@ﬁpﬁ933‘?\@ea§)§ i"f"é‘?’go'ﬁ'n%‘l lﬂ@\é?%?épgéﬁ %tcgggr?ﬁ 5in

addi t1 g8 t grdfbrabirRelediedfiamethe2blass aafphon-nustkdside mgvesepansFIiase or mul a

- (1) and their, .phar i cally. acge e nevita S Bi Y@ i ves,
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use of conbfavienanfoof athangsthe nucleoside/nucleotide inhibitors, ircluding but not

- . limited to zidovudine, didanosine, zalcitabine, stavudine, lamivudine, abacavir,

adefovir and dipivoxil; and from among the protease inhibitors, including but

og not limited fo indinavir, rifonavir, saquinavir, nelfinavir, lopinavir and

amprenavir. _

Other agents useful in the above-described preferred embodiment
combinations of the present invention include current and to-be-discovered
investigational drugs from any of the above classes of inhibitors, inciuding but

o5 not limited to FTC, PMPA, fozivudine tidexil, talviraline, $-1153, MKC-442,
MSC-204, MSH-372, DMP450, PNU-140690, ABT-378, KNI-764, TMC120
and TMC125. ' '

There is also inciuded within the scope of the preferred embodiments
of the present invention, combinations of .a compound of formula (1), or a

30 pharmaceutically acceptable sali, solvate or derivative thereof, together with a
supplementary therapeutic agent used for the purpose of auxiliary treatment,
wherein said supplementary thérapeutic agent comprises one or more

- members independently selected from the group consisting of proliferation
inhibitors, e.g., hydroxyurea; immunomodulators, e.g., sargramostim, and

35 various forms of interferon or interferon derivatives; fusion inhibitors, e.g.,
AMD3100, T-20, T-1249, PRO-140, PRO-542, AD-349, BB-10010 and other
chemokine receptor agonists/antagonists; tachykinin recepior modulators,




I nvol ving active ingredients which represent adjunct therapy, to., which
conpl enent and suppl enent the function perfornmed by the CCR5 chenoki ne 25
recept or. nodul ati ng conpounds of the present invention. Su§lctabeobenent ary
t herapeutic agents used for the purpose of auxiliary treatnment include
drugs which, instead of directly treating or preventing a di sease or
condition nmedi ated by or associated with CCR5 chenoki ne receptor

nodul ation, treat diseases or conditp®mns which directly result from or
indirectly a0 acconpany the basic or underlying CCR5 chenoki ne receptor
nodul ated di sease or condition. For exanple, where the basic CCR5
chenoki ne receptor nodul ated di sease or condition is HV infection and
mul tiplication, it nay be necessary or at |east desirable to treat
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further her efnna fﬁl‘i efsae(tt@f the presait imrmtion, thbe i%r[ﬁ‘@ei@i@dld\bﬁ@mbbandl ncl ude

* ”BL;?%EQEL. ; Q} Bl ""5 ‘*‘3% Sl BolBgRe O Poolvilees L 1 one
“or nore 95NA Y‘E ¥:los Hae és a medigamed. of HI V reverse
transcriptase, 15 pref erabl y sel ected fromthe class of non-nucl eoside

reverse ”a”@%f 's:Rﬂ-?‘%fpec't BRt ént(lhll}mi tHePé'ié’ v%é&%eﬂ%e bt gited to

_ ﬂﬁ\él ;gg: mmc@g Sﬂﬁﬂ ( ,ogvcl)flr%n%@gnﬁ egﬁgq O?cceptable salt or

solvate thereof as defined above for the manufacture of a medicament for
the treatment of a disorder in which the modulation of CCR5 receptors is
' lmphcated

Preferred methods of treatment of the present mventlon for the
prevention of HIV infection, or treatment of aviremic and asymptomatic
.j subjects potentially or effectively infected with HIV, include but are not limited
to administration of a member independently selected from the group
. consisting of: () a compound within the scope of formula {l) as disclosed
. herein; (i) one NNRTI! in addition to a compound of (i); (i) two NRTI in
| addition to a compound of (j); (iv) one NRT! in addition to the combination of
+ ({i); and (v) a compound selected from the class of protease inhibitors used in
 place of a NRT! in combinations (i) and (v). |
| The preferred methods of the present invention for therapy of HIV-
“infected individuals with detectable viremia or abnormally low CD4 counts
~ further include as a member to be selected: (vi) treatment according to (i)
above in addition to the standard recommended initial regimens for the
therapy of estabhshed HIV infections, e.g., see htip://hivatis. org/trtgdlns himl.




limted to zidovudi ne, didanosine, zalcitabine, stavudine, |am vudine,
abacavir, adefovir and dipivoxil; and from anong the protease inhibitors,
including but 20 not limted to indinavir, ritonavir, saqubO2wbes2006

nel finavir, lopinavir and anprenavir. O her agents useful in the
above-descri bed preferred enbodi nent conbinations of the present invention
i nclude current and to-be-discovered investigational drugs fromany of the
~above cl asses of inhibitors, incl %(gl ng but 25 not limted to FTC, PMPA,
fozivudine tidoxil, talviraline, $1153, MKC-442, MSC 204, MSH- 372,

DWP450, PNU- 140690, ABT-378, KNI -764, TMC120 and TMC125. There is al so

i ncluded within the scope of the preferred enbodi nents of the present

i ti nbi nat | f d of f 1), 0
phar Mo BUSRydAtEamaNs ves ubtrel Bhigk ondast ifm 6 d288 et her
‘ \tM t ht a’s ;m%;ehf@yeamhiﬁifcﬁéaﬁe@?mbinag@ntw?ﬁﬁ&d NF%T_EIQE apdr ?(if;sel efa_rmlaxtﬂl iary

reat ment erej n sai d _suppl enent.ar era one or
ror e nerferEmeRgeRe Falen e PRt dac pOHT A’ dstihiRRER L e,
proliferaigorsed hiiphitieatis.org/tgdinsyidmix whera; ekheruthenpiiotease righibiiog . |

g . X : ; o ;

o o1 oSt BB ool B SRRy 40 S5 e e 12 s
BB- 10010 tha gcope of forondandl iasadisddesgd Bereldoni st s/ ant agoni sts; tachyki nin
receptor ModuhieopRefoRelChitht dlfggﬁhe?éfe%eﬁt iVehtian! RGANBRIY: of HIVGT ase
inhibitors, e.g,, A ; seH inhipitqrs;, ,Jnhibitors af vira
transcri ﬂi@fﬁﬁwdgﬂlﬂ'ﬂmﬂsemqtclaw%rf?“%(gcﬁrg't"ﬂélr thefany sJ't inplidenes i al
i Ef eCt'Lomﬂ‘foPbbﬁﬂ{ wsﬂb@e@@'@‘w{ {rgatn]ieento?ktmdmgoﬁo @ sbové,cat adtlitiomds vi ;j_ual s
t hr oug rept mechanisns. . In.a fo a Q venti on,
t her egi srﬂa? 5&1"&%5(16{908“'5'? {qgjlaengf%g\g? ?'F%%bynggl tﬁglsrﬁyaggﬁggr‘r]aé@"ﬁd of the
formul a (del hitp:#hivziisrorgiegdinsditing, and gp¢)abl stasdard secoomendedt bfddof | as
defi ned ) t i ti :
exci bt endeainips, RIS letaby it Yo ﬁ%?’%”?ﬁ%%’ o RIRGRIAR.
i nvent i ore.gs hesee hittp:ifhivatisiew/ttadtnmiaimla wiere: leéheprong »f(Ihe grotgase
bhar mace hhibfibl CoRTSEHIRD! Br W or UMHAbE the NASIS vidldryerspliicedbyaa def i ned

above for use as a, nedicanment. 1n a Sixt a,sgect %f the present invention,
there i s GroReUWsHWtAB theescapepf formula (6 as disclosed herein.

~-Additional combinations for use according to the invention inciude
combination of a compound of formula (1), or a pharmaceutically acceptable
salt, solvate or derivative thereof with another CCR5 antagonist, such as
N-{(1S)-3-{3-(3-isopropyl-5-methyl-4H-1,2 4-triazol-4-yi)-ex0-8- |




conmpound of the formula (1) or of a pharmaceutically acceptable salt or

sol vate thereof as defined above for the manufacture of a nedi canent for
the treatnment of a disorder in which the nodul ati on of CCR5 Ocesbeplinss i S

i nplicated. Preferred nethods of treatnent of the present invention for the
prevent WEH3@B43# v i nfection, or treatment of avirenic anRCEHEBPAMPLBMmtI C

subj ects potentially or effectively2¢nfected with HV, include but are not
limted to adm nistration of a nmenber independently selected fromthe
group consisting of. (i) a conpound within the scope of formula (1) as

di scl osed herein; (ii) one NNRTI in addition to a conpound of (0); (in)
two NRTI iaxab&ﬂdid[ﬁm1]bot—a-yt]e‘rnpbengllpocbpy(l}-él #-(iv) one NRTI in addition to

the conbi (ﬁ%{;@ﬁglgh %%ecai‘ﬂgxﬁ(rﬁ?de Ozgoﬁem%rﬁﬁﬁcﬁﬁ die i fdiPast BX-47@sa of

pr ot ease | ace nbi nat | ons él | I%‘IC%
(iv). The tpﬂtefe&ireadcemohagem@t au@b an salsmteralia sortigesternoid e HI V-
I nfected. 'ﬂlﬁicéé&‘f@'p?o%h%ted%ti?ﬂ% ddrrﬁﬁhacl%sm%mdsy a mMsﬁaéinibount s

further € as'a

atnen according to (i) -
above 5 AntrgeRist, t1gmas diclippiing hre féﬁéﬁ* Ni&’g ?‘P'B'P ’%‘n
t her apy ofgegdfiahiilagies dthX-2 ﬂftﬁb"tcbrOIQ&ch exgeelesedb, valdecoxib or rofec:oxnb

h /1h / dl h b S

rtezglomansl Y%I&I & Lﬁe"f‘ﬁégeﬁﬁ sltuc Et‘seg %‘%ﬁ"ﬁégﬁ? qq%%ﬁ %C&ftgts'@%g@ pr ot ease

i nhi bi t or sstiagh agnREBAE] anTMFt teceptorNRDdsjatan dsyoh a3 @‘B‘ﬁ&ﬂh@h&j inhibié@nmended
| f | f ,

initial re fgegtg?lgﬁ{lp{a%g,l @pé‘oﬂ re‘?ﬁx%f’ﬂéher tLOH YubRT &CH 8RN (efv‘gg see

http://hi prot ease 1 nhi bitor
conpontnt , atorvasmtlﬁr ob@uhlrmﬂunaeumlss}an%/salﬁé @Feﬁyfé@@épm Of acBIASERIIE Wi t hi n
the scope Qf.Hf 8l h% as disclosed herein. The preferred nethods of the .

present i nvent | o or therapy of H V-_infected jndiyvidu hat aye failed
antiviral therapy th‘%r@b@&e‘d@ﬁ’ﬁﬂm ﬁezﬁrreﬁ’eﬁﬁﬁ?oc{' g al%'Ef‘ \ﬁ |
treatment f@@%@ﬂﬂ' iRgehfiod,! )th@becym;aomda@ﬂl formriula ofl) tdre’ astmmmad:euhcaimmnded
regi mens for t

suc h at l,ent
ht tp: /1 hi ARGeDt 8/ ??‘?pé?'r?@f%ﬂh NRIVE ﬁ"ﬂerﬁo‘g@ﬁﬂd‘;&%r Dempatic actve i al
regi mefs f@geﬂtbenain@eammnﬂstpeed amtermshof tosagd formsdeighern separatgly ar in -

therapy, & funcBGFfihldich GhYELd B @HHchar it affigraidiemene of

t he protea Tor conponen s, islaje
repl aced bsetiallycomsipusiiangiousivi: Thes.shepadinistetion of ong CQ@‘RQ@@F G9€l
herein.  may be prior to, concurrent with, or subsequent to the administration of the
other component agent(s).
20 It is to be appreciated that all references herein to treatment include

~ curative, palliative and prophylactic treatment.
| Thus the invention provides:

a compound of formula (I) or a pharmaceutically acceptable salt,
solvate or derivative thereof;

.25 processes for the preparation of a compound of formula (l) or a
' pharmaceutically acceptable salt, solvate or derivative thereof; ,

a pharmaceutical composition including a compound of formuia (Hora
pharmaceutically acceptable salt, solvate or derivative thereof, together with a
pharmaceutically acceptable excipient, diluent or carrier;

30 a compound of formula (I) or a pharmaceutically acceptable sali,
solvate or derivative thereof, for use as a medicament;

a compound of formula (I) or a pharmaceutically acceptable salt,
solvate or derivative thereof, for the treatment of a disorder in which the

. modulation of CCR5 receptors is implicated;
35 a compound of formula (1) or a pharmaceutlcally acceptable sali,
solvate or derivative thereof for the treatment of HIV, a retroviral infection
genetically related to HIV, AIDS, or an inflammatory disease; '




Addi ti onal conbinations for use according to the invention include

-conbi nation of a conpound of fornula (1), or a pharmaceutically acceptable
salt, solvate or derivative thereof with another CCR5 ant agddutasbler 2006ch as
N-{(2 S)-3-[3-(3-isopropyl-5-nethyl-4H1, 2, 4-t dazol -4-yi2)-exo-8

-------- W@ 0ggidder 2006 WO 03/ 084954 PCT/ 1 B03/ 01220 26 PEVHHB&IRP0[3.2. 1

] oct-8-yl]-1-phenyl propyl}-4,4- diffuorocycl ohexanecarboxani de; a CCRI

ant agoni st, such as BX-471;. a beta adrenoceptor agoni st, such as
salmeterol; a corticosteroid agonist, such fluticasone propionate; a LTD4
antagoni st, such as nontel ukast; a nuscarinic 5 antagonist, such as
tiotropi um br onsdesmacBBE4of Mbirhitao(l) mueh phermatewicallyt acesptabler §alli ast; a
COX-2 inhibitor, sugh.as.ce Ebe v ' r f Fory disorder
al pha- 2- deﬁ'?'é(a{e'l é’éna?"g%y% i‘i&%g’tjagoernﬁ%%gé&@rgg?a%%% ﬁéggir&g?a-i terferon,
such as RERidRding Tadult eespiratonnutisiregsosyndigine aé\% $hJFb£ﬂ’ t‘?*nﬁﬁrmcbr
(e.g. adal PE%'HE?I@?S ehidMiE GBS rakfioharyi Biskase, wystic abresis atsthmée. g. 10
at orvast at ,_Or 'an | nmunosuppressant,, such as cyclosporin or a nmacrolide
such as 5t aemgtiysema, rRinflisOrMEQRICHRIS S ed preferred enbodi nent

combi nations of 5t pgmpRrpactt forviert (Ynor toh @haamaceutically faccepiably 1splor " a
Phor apeut | sod@td s dsigam eyt ot ks iafiedGor & iflakiphgy bene) 7 o
ei t her sepajgy=eby inluding Coohniacdiseasavarhuleatsiivet ﬁ@ﬁtis:am_'tlﬂf t%’f@{gs’éf their
dm i st r af PRIt e, SR, Moty SkERBgOUE S g A . or
subsequ@nt endontedricslsi nyp rladiabeies, @h@n%tﬂ%a%nﬁﬁm? RRHETES F 1t is
Lo, 2P S tnd bondBpAoF R REaTatare r oat ment | ncl e

provi des; a comﬂ@n‘éﬁQ)fOff (E.';‘r rﬁ%ﬂﬁ’({q"f{ cﬂf ﬁ)fBWé? rrgl:e(ﬂ-t ilbia{al ?hé@ﬁgﬁdat@?gysal t,
sol vate or gdephidld \éait hesleate ofSderivatives érerof, fdre tipe epanutactireonf -
GorP e e i aen kSRR VTES T b ottt o
formul & | yre@sptars is implicated;

| the use of a compound of formula (I) or of a pharmaceutically
acceptable salt, solvate or derivative thereof, for the manufacture of a
medicament for the freatment of HIV, a retroviral infection genetically related
to HIV, AIDS, or an inflammatory disease,

20 the use of a compound of formula (I} or of a pharmaceutically
acceptable salt, solvate or derivative thereof, for the manufacture of a
medicament for the freatment of a respiratory disorder including adult
respiratory distress syndrome (ARDS), bronchitis, chronic bronchitis, chronic
obstructive pulmonary disease, cystic fibrosis, asthma, emphysema, rhinitis or

25 chronic sinusitis; _ .

| the use of a compound of formula (I) or of a pharmaceutically
acceptable salt, solvate or derivative thereof, for the manufacture of a
medicament for the treatment of an inflammatory bowel disease, including
Crohn's disease or ulcerative colitis, multipie sclerosis, rheumatoid arthritis,

30 graft rejection, including a kidney or a lung allograft, endometriosis, type |
diabetes, a renal disease, chronic pancreatitis, an inflammatory lung condition
or chronic heart failure;

a method of treatment of a mammalian disorder in which the
modulation of CCR5 receptors is implicated which comprises treating said

35 mammal with an effective amount of a compound pf formuia (i) or with a
pharmaceutically acceptable satt, solvate or derivative thereof;

G




pharmaceutical ly acceptable salt, solvate or derivative thereof, together
with a pharnmaceutically acceptable excipient, diluent or carrier; 30 a
conpound of forrmula (I) or a pharmaceutically acceptabl e salQctobes2lObat e or-
derivative thereof, for use as a nedicament; a conpound of fornula (1) or a
phar macEHIBARIOH accept able salt, solvate or derivativdGTHEPEHR20 for t he
treatnment of a disorder in which ti#& nodul ation of CCR5 receptors is ‘
i mplicated; 35 a conpound of formula (1) or a pharnmaceutically, gc‘cgpt ahl e
salt, solvate or derivative thereof, for the treatnent 'of 'FPV,

retrovi ral infection genetically reI ated to H'V, AIDS, or an | nflarrmatory
di sease: 5 Oct ebatetBOO®F tARIORIDBISEY, ROBIGIRH dnfzeion menglisalhp iAo

formila () gr apa ey Csptfngah%rxaﬁgmg@&@ {9bh. comphvas areingesalnt i ve

t her eof a respiratory disorde

i nc ul t
r espi ratormammlrwﬁb aty redfestive (arogyt oh g REMRQUR 9&?‘3‘?\1“6’3 @)r ﬂcﬂ’l‘ﬁl
chronic OqﬁﬁHﬁbb}ﬁﬁcaw tabldi seRaS6vaRy of dérﬂfrathlfmleSeofast hma,
C

h t t d f.
oot radbut | cal 13 medst 8] dresiment Qbid teshty karive PRUHLE (Ac?uolfr)rtﬁe
treatnment @gp @é\to H':ﬁfé&twrwrbmlaedAmeeHmohntm lchddmig KPoabhitis, d’lrQBa'Se or
I t scl er u
e ecti om0 e ayoRat @85S ORIG JoteiS FRpfe: egholsema i br
~di abetes, @rbﬁlnablminsmsawh;cl'c Icoﬂmrtsepa’tlreamlsald mammahMyikimast §Feciiveg
condi tion Orgﬁ{ﬁ[@ c&ﬁg blind Yt fPfrﬁulat {l)aoi"%ﬁtfpfa Ph&paRaiidany abesptabhs (1) or

of a pharn%{EI cceptable sal sol vate or derivative thereof, for
t he manuf asalt,nsew@fteé)l'dﬁfﬁmf@@(@ﬂeq or the treatment of a disorder in which

En[‘ef g‘r’?n‘j: a '( ?)“ of g@%@ ﬁgﬁﬁgﬁﬁ% :aigsm Snﬂ@mlmé@tanecrbowmedmsmeqf inglucimpound -
deri vat i veCratBye sliseasgy Of H@%ﬁ‘(ﬁ ﬁeﬁiﬁ' J"Hﬁ%ge %&ngnﬁéum%fmq%ﬁ}rﬁfgat ment
of HYV, a {gr%‘ftr RjbEtdn, Iuﬁf:lea@imgoa gieney iarah| lungealidgrdft, endamgatrigsiestypsr L an
o oo B et fo ST A Rk B
manuf ags ur er ahrenicnhdatafailnre fwhich heompesesetreating osaids W%‘m@ wv@p s3P der
' ncl uding Sﬁlc%t}ve amount of a compound of formula (I} or with a pharmaceutically
acceptable salt, solvate or derivative thereof; and
intermediates of the formulae (I1), (IV), (V), (V1}, (Vih), (IX), (X), (XI)
XVID, OAX), (XX, (XXIV), (XXV), and (XXVi);, the corresponding
" 20 ' intermediates obtained by replacing in step (a) the nitropyridine of formula
(XV) with a nitropyridirne of formula (XVI); and the corresponding deprotected
derivatives thereof.
The invention is illusirated by the following Examples and Preparations
in which the following further abbreviations may be used: ~
o5 0.88 ammonia = concentrated ammonium hydroxide solution, 0.88 SG
h = hour
min = minute
' MS = mass spectrum
NMR = nuclear magnetic resonance
30 Me = methyl
Example 1
N-{(18)-3-[3-endo~(5-Benzyl-2-methyi-4,5.6 7-tetrahydro-3 H-imidazo[4,5-
 clpyridin-3-yl)-8-azabicyclof3.2.11oct-8-yli-1-phenyipropyliacetamide




respiratory distress syndrone (ARDS), bronchitis, chronic bronchitis,
chronic obstructive pul nonary di sease, cystic fibrosis, asthma, enphysems,
rhinitis or 25 chronic sinusitis; the use of a conpound of5s Gwsbeu2@6(1) or
of a pharmaceutically acceptable salt, solvate or derivative thereof, for
t he manYQ&#4f a nedi cament for the treatnent of arPGHMOFAIPEE ory bowel
“di sease, including Crohn's disease?br ulcerative colitis, multiple
sclerosis, rheumatoid arthritis, 30 graft rejection, including a kidney or
a lung allograft, endonetriosis, type |I diabetes, a renal disease, chronic
pancreatitis, an inflamuatory lung condition or chronic heart failure; a
met hod of treatnment of a mammalian .disord { ich # nmodul ati on of
CCR5 receptors is inplicated which cagy s| reaging d 35 mammal with
an effective anount of a conpound of Wi ThR-a
pharmaceutically acceptable salt, sgkyate or derivative thereof; 5 Cctober
2006 WO 03/ 084954 Pﬁg/lBQb/O 20 8- 1Dv J a u a nethod of treatnent
of HV, a retroviral inféction géneticalTy related to H'V, AIDS, or an
inflanmatory di sease whixch gonprises treating said manmal with an
ef fective anount of a conpgpunth of formula (1) or with a pharmaceutically
acceptabl e salt, solvate o rivative thereof; 5 a nethod of treatnent of
a respiratory disorder inclu®ing adult respiratory distress syndrone
(ARDS), bronchitis, chronic bronchitis, chronic obstructive pul nonary
di sease, cystic fibrosis, asthma, enphysema, rhinitis or_ chronic sinusitis
whi ch conpriicety chiceists (963 sali 4.20emmal) was irddad de Bezalvtien of fbwnd-Teengo-
compound of..faroul s i 41 ' " has- 1o
salt, .sol vé?“é’%é‘r% G%rnﬁ %QY%’?%'&Z?@%@WSW?F@% A'tsrcggmnta;jéz iiai g
eratt ve’

i nf | anmét orazabiswelol#iRsdaated-yilrcpimgo Res (hrepatation;
colitis, m#.zﬁé Aoy CHigE6I564 , inT BieHIROWietharid {80 tmd), underfitiroggrecti mom
a |

Fenal i Seaempogaien: dnpdratich wEt.Siried BRARIREh IR SR IBE2 e oA %,
chroni ¢ heané sbiehtmeasnendvecbupdersesiucedapreasureai Thenesiduewash pfified
oot e 0 Sl ur R el BT Slling i Foslsiegsaien! |
- 40 dichlioromethane : methano! : concentrated aqueous ammonia (94:6:06,by -

" volume, changing to 92 : 8 : 0.8 then 90 : 10 : 1). Product containing
fractions were evaporated fo afford the fitle compound as a white foam
(1.76 g).

"M NMR (400MHz, CDClg): & : 7.20-7.38 (10H, m}, 6.42-6.48 (1H, d), 5.05-

15  5.14 (1H, m), 4.23-4.37 (1H, m), 3.68 (2H, s), 3.44 (2H, s), 3.19-3.28 (2H, m),
2.81-2.89 (2H, m), 2.63-2.69 (2H, m), 2.31-2.45 (5H, m), 2.13-2.22 (2H, m),
1.82-2.02 (7TH, m), 1.26-1.42 (2H, q), 1.14-1.41 (2H, m} ppm.

LRMS (electrospray) : m/z [M+Na[" 534, [M+H]" 512, [M-H]" 510.
" Found C, 72.92; H, 8.06; N, 13.45. C3HNsO. 0.75mol HO requires C

20 73.18; H, 8.16; N, 13.33%.

Example 2
N-{(18)-3-[3-endo-{2-Methyl-4,5.6 7-tetrahydro-3H-imidazo[4,5-clpyridin-3-yi)-

8-azabicycio]3.2.1]oct-8-vl}-1-phenylpropyilacetamide




internedi ates of the formulae (I11), (IV), (V), (M), (MI), (1X), (X,
(X1), (Xvil), (XIX), (XXIl), (XXIV), (XXV), and (XXVI); the correspondi ng
20 internedi ates obtained by replacing in step (a) the nit5dzybedlooe of

f or mul ayé with a nitropyridine of formula (XVlI); and the correspondi ng
depr ot ed¥@EPO%EY vati ves thereof. The invention is ill usPEHUEGOMRR0t he

foll ow ng Exanpl es and Preparatlons3°in whi ch the follow ng further
abbrevi ati ons nay be used: 25 0.88 anmpnia = concentrated ammoni um

hydr oxi de solution, 0.88 SG h=hour mn = mnute M5 = mass spectrum NWVR =

nucl ear magnetic resonance 30 Me = nethyl Exanple 1 N-f(1

S)-3-f3-endo- (5-Benzyl -2-nethyl-4 5 6,7-tetra I m dazof 4, 5-

cl py(din-3-vl)-8-azabicyclof3 2 |1 oct - 8-y MeT= hd yIp ﬂpyl}aoetan1de 5
Cct ober 2006 WO 03/084954 PCT/1B03/ 0122 29 M

chloride (0.3 m, 4.20 nmol) s added {Gg~a so ut|on of (1 S)-3-[3-endo-
(5- benzyl - 2- nethyl 4,5, Qud- teﬁaah dr o Azo[ 4, 5-c]pyridin-3-yl)-8 5
azabi cycl o[ 3. 2. 1] oct - 8-yl ] -}{- phgny! pf opyl amMe (Preparation 13) (1.8 g,
3.84 mmol ) dissolved in dichl ordnethane (30 m ) under nitrogen at room
tenperature. The reaction was red at roomtenperature for 2 hours, and
t he solvent was renoved under duced pressure. The residue was purified
~ by flash colum chronat ography of silica gel eluting with a sol vent

gradi ent of 1o dichl oronmet hane : nethanol : concentrated aqueous anmoni a
(94 : 6: 0.6, by volume, changing to 92 8 0.8 then 90 : Pr oduct
cont ai ni ng 20f Yalealiarfisrmwen ecashem ¢0-36eg) was addeddta ﬁésqluttqreef; 6§ﬂr§“{§s a

\é\ll"ll4 t2 e6f ngﬁfﬁa (éq}é%y g%%&ﬁ@@?‘iﬁﬁaﬁ%}?@3ﬁlﬁndai ‘%[3? -é p@ﬁdﬁ'ﬂl (%88_”)( oH
s), 3.44 (zaabzgyclofﬁ Zg_]gctg%yﬂ-nghoﬁylpropy aoetamlde :z xample (0 8
1.56 mmol) dissolved in ethanol (20 ml) under nitrogen at room temperature. -
Ammonium formate (0.40 g, 6.34 mmol) was then added and the reaction
mixture was gently refluxed for 30 minutes. A further aliquot of ammonium
formate (0.20 g, 3.17 mmol) was then added and the solution gently refluxed
10 for 45 minutes. The reaction mixture was cooled io room‘temperature and
filtered through Arbocel® washing well with ethanol. The filtrate was
concenirated under reduced pressure and_ the residue was purified by flash
column chromatography on silica gel eluting with a solvent gradient of
.' dichloromethane : methanol : concentrated aqueous ammonia (92 : 8 : 0.8, by
" 45 volume, changing fo 90 : 10 : 1). Product containing fractions were
evaporated to afford the title compound as a white foam (0.61 g).
'H NMR (400MHz, CDClg): & : 7.20-7.38 (5H, m), 6.26-6.36 (1H, d), 5.12-5.19
(1H, m), 4.36-4.46 (1H, m), 3.89 (2H, s), 3.27-3.37 (2H, m), 3.03-3.08 (ZH,
m), 2.52-2.63 (2H, m), 2.31-2.53 (5H, m), 2.17-2.28 (2H, m), 1.89-2.17 (TH
20 m), 1.40-1.59 (4H, m) ppm.
LRMS (electrospray) : m/z [M+Na]" 444, [M+H]" 422, [M-H]" 420.
Found C, 67.14; H, 8.29; N, 15.62. CasHasNsO. 1.5mol H20O requires C, 66.93;
H, 8.54; N, 15.61%. |

Me, /NN O Acetyl

25 E_xamgle 3
N-{(15)-3-[3-endo-(5-Acetyl-2-methyl-4,5.6, 7-tetrahydro-3H-imidazof4.5-
cloyridin-3-yl)-8-azabicyclo[3.2. 11oct—8—vl]-1 -phenylpropyliacetamide




2.81-2.89 (2H, m, 2.63-2.69 (2H, m, 2.31-2.45 (5H, m, 2.13-2.22 (2H, m,
1.82-2.02 (7H, m, 1.26-1.42 (2H, q), 1.14-1.41 (2H m ppm LRVS

(el ectrospray) : mz [M:Na] + 534, [MtH + 512, [MH + 510. B&unde20082. 92;
H, 8.06; N, 13.45. C32H41N50. 0. 75npl H2O requires C, 20 73.18; H, 8.16;
N, 13.33Q0¥8¥d e 2 N -WS)-3-f3-endo-(2-Methyl -4 5 6 PCT/IB03/01220
7-tetrahydro-3Himi dazo[4 5-cl py(di AB13-yl)- 8-azabicyclo[3 2

lloct - 8-yl | -1-phenyl propyl | acetam de 5 QOct ober 2006 WD 03/084954

PCT/ 1B03/ 01220 30 N ~Tl N Me-<N Il INH Me\ /NN\ O"' / 20 % Pall adi um
on carbon (0.16 g) was added to a solution of N-{(1 S)-3-[3-
endo- ( 5- benzyl - 2-net hyl -4, 5, 6, 7-t et r ahydr o- zo[4,5-c] pyridin-3-yl)-8

- 5 azabicycl o[ 3. 2. 1] oct - 8-yl ] - 1- phenyj¥e | } dcet am de (Exanple 1) (0.80
g, 1.56 mmol) dissolved in ethanol (20 umde ' f at room
tenperature. Ammonium formate (0.40 6. 34} mmol ) t hen added and the
reaction mixture wasgentlly refl uxg m nutes.©A further aliquot of
anmoni um formate (0. 20 . Dl ) was™~t hen added and the sol ution
gently refluxed 1o for A%(mn tes. The reaction mxture was cooled to room
tenperature and filtered tF gh Arbocel (r) washing well wi th ethanol. The
filtrate was concentrated reduced pressure and the residue was
purified by flash colum chréfrat ography on silica gel eluting with a

sol vent gradient of dichloronmethane : nethanol : concentrated aqueous
ammonia (92: 8 : 0.8, by 15 volune, changing to 90 : 10 : 1). Product

cont ai ni ngAt:e’@tt;hhmm!ev(@r(bﬁ mha@dﬁatmmdlbwanaﬁid@dttbeﬁ sotutioncfigding-%s a

whi f

o6 e 90 A PndgPruet Ak FRRHao S hiidarbis. 5 4@?"’7“#% %‘W (gzll 5.
3. 27- 3. 87 azabicydiol32 dipa-Gogl- Mhenyigropdiasetamiie (@4 mijle 2 6539, 5H,
M, 2.17- 292%A hfnol)) disdol®8d 2nldichibrbmethane (4 mi) under nitrogen at room

temperature. The reaction was stirred at room temperature for 30 minutes,
and the reaction mixture was washed with saturated aqueous sodium
hydrogencarbonate solution (5 ml). The organic phase was dried (MgSOy)
10 and the solvent was removed under reduced pressure. The residue was
purified by flash colum;"éhrcmatography on silica gel eluting with a solvent
gradient of dichloromethane : methanol : concentrated agueous ammonia (94
- 6 : 0.6, by volume, changing to 92 : 8 : 0.8). Product containing fractions
were evaporated to afford the title compound as a white foam (0.069 g) which
15  was a mixiure of rofamers.
'H NMR (400MHz, CDClg): & : 7.23-7.40 (5H, m), 6.26-6.31 (0.83H, d), 6.03-
6.07 (0.17H, d), 5.18-5.24 (0.17H, ), 5.12-5.18 (0.83H, q), 4.64 (2H, s), 4.37-
4.59 (1H, m),' 3.80-3.85 (0.34H, m), 3.64-3.69 (1.66H, t), 3.31-3.38 (2H, m),
2.60-2.66 (0.34H, m), 2.67-2.73 (1.66H, m), 2.38-2.54 (5H, m}, 2.20-2.24 (2H,
20 1), 2.18 (3H, s), 2.02-2.17 (2H, m), 2.00 (3H, s), 1.93-1.99 (2H, m), 1.42-1.64
(4H, m) ppm.
LRMS (electrospray) : miz [M+Na]* 486, [M+H]" 464, [M-H]" 462.

Example 4
25  N-{{18)-3-]3-endo-(5-isopropyl-2-methvl-4,5.6 T-tetrahvdro-3H—im|dazof4 5-

 clpyridin-3-yl)-8-azabicyclo[3.2. 1loct-8-yi]-1-phenvlpropyltacetamide




20 m, 1.40-1.59 (4H, m ppm LRVS (electrospray) : mz [M:Na] + 444, [ MtH +
422, [MH + 420. Found C, 67.14; H, 8.29; N, 15.62. C25H35N50. 1.5npl H20
requires C, 66.93; H 8.54; N, 15.61 % 25 Exanple 3 N- {{ % October 2006

S) - 3- 43- endo- (5- Acetyl - 2-net hyl -4, 5, 6, 7-t et rahydr o- 3Hi i dazo[ 4, 5- cl

pyr i di nw@»eslop4984 azabi cycl o[ 3. 2.1 | oct-8-yll-1-phenyl propgiTigeseiani de - -
------------ 5 COctober 2006 WO 0%/ 084954 PCT/1B03101220 31 \/N Me- N

NyMe Me\ NNO O\ Acetyl chloride (0.015 m, 0.173 mol) was added to a
solution of NN{(1 S)-3-

[ 3-endo- (2-net hyl -4,5,6, 7-tetrahydro-3Hi m dazo[ 4, 5-c] pyridin-3-yl)-8- 5

azabi cycl o[ 3. 2. 1] oct 8-yi]-1-phenyl propyl}a (Exanple 2) (0.066 g,
0. 157 mmol ) di ssol ved in dichl oromet hanée /ml undler nitrogen at room
tenperature. The reaction was stlrred ro T B for 30 m nutes,

and the reaction m xture was washed

hydr ogencar bonat e soI@tlonH(S m). I c phase s dried (MJSOH4) 10
and the solvent was r reduceo pressure. The residue was F.'

d( purified by flash col ym dhromat ography on silica gel eluting with a
sol vent gradient of dichl groet hane : nethanol : concentrated aqueous
ammonia (94 6 : 0.6, by vdg changing to 92 : 8 : 0.8). Product
containing fractions were ewaporated to afford the title conpound as a
white foam (0.069 g) which 15 was a mixture of rotaners. 1H NVR (400MHz,
CDC13): 6: 7.23-7.40 (5H, m, 6.26-6.31 (0.83H, d), 6.03- 6.07 (0.17H, d),
5.18-5. 24 A&tyamd 40,065k 21,04 Himbl) W6 addad maesnr(mdsﬁupnmm{(w)@ (1H

3 s USRS s, .
(2H 206G t)aza&d&&lc@lﬂ. 1lopt-834jo-pheaylptayllasptanideo (ﬁ;ﬂmpgga é@.ﬂ@ B (2H,
m. 142 ]UE'I mmol) and acetone (0.03 ml, 0.41 mmof) dissolved in dichloromethane
(56 mf) under nitrogen at room temperature. Sodium triacetoxyborohydride
(0.09 g, 0.42 mmol) was then added and the reaction was held at room
temperature for 18 hours. A further aliquot of acetone (0.03 ml, 0.41 mmol)
10 and sodium triacetoxyborohydride (0.09 g, 0.42 mmol) was added and the
| reaction stirred at room temperature for a further 24 hours. The _reaction
mixture was partitioned between saturated aqueous sodium
‘hydrogencarbonate solution (10 ml) and dichloromethane (10 mi). The
organic phase was removed and the aqueous phase was washed with
15 dichloromethane (10 ml). The combined organic phases were washed with
H,O (10ml), dried (MgSO4) and the solvent was removed under reduced
pressure. The residue was purified by flash column chromatography on silica
gel eluting with a solvent gradient of dichicromethane : methanol :
concentrated aqueous ammonia (94 : 6 : 0.6, by volume, changing 10 92: 8 :
| 20 0.8). Product containing fraciions were evaporated io afford the title
compound as a white foam (0.066 g).
H NMR (400MHz, CDClg): & : 7.24-7.39 (5H, m), 6.26-6.45 (1H, d), 5.12-5.18
(1H, q), 4.31-4.43 (1H, m), 3.62 (2H, s), 3.29-3.38 (2H, m), 2.88-2.97 (1H, m),
2.75-2.81 (2H, m), 2.58-2.65 (2H, m), 2.41-2.51 (2H, m), 2.37 (3H, s), 2.20-
25  2.25 (2H, m), 2.03-2.12 (2H, m), 2.01 (3H, s), 1.91-2.00 (2H, m), 1.47-1.60
(4H, m), 1.11-1.18 (6H, d) ppm.
" LRMS (elecirospray) : miz [M+Na]® 486, [M+H]" 464, [M-H]" 462.
Found C, 69.93; H, 8.92; N, 14.69. CasHsiNs0. 1mol Hx0 r_equires C, 69.82;
H, 9.00; N, 14.54%. . B ' ‘ ' '
30 : '




(4H, m ppm LRVS (el ectrospray) : mz [ MtNa] + 486, [ MtH] + 464, [MH + 462.
Exanple 4 25 Nf(1 S)-3-f3-endo-(5-isopropyl-2-nethyl-4 5 6 '
7-tetrahydro- 3H i m dazof 4, 5- cl 5 October 2006
pyri di n-3-yl)-8-azabicycl of 3. 2. 1l oct - 8-yi | - 1- phenyl propyl } acet am de 5
Oct ober w2OD®S4MO 03/ 084954 PCT/ 1 B03/ 01220 32 Me {~ NN MPCY/IRSAN2NE O
Acetic acid (0.06 mM, 1.04 mmol) wa¥ added to a stirred solution of N-{(1
S)-3- [3-enclo-(2-nethyl-4,5,6,7-tetrahyd ro-3H i m dazo[ 4,
5-c] py(din-3-yl)-8 5 azabicycl o[ 3. 2. 1] oct - 8-yl ] - 1- phenyl propyl } acet am de
(Example 2) (0.09 g, 0.21 nmol) and acetone (0.03 ml, 0.41 mml) dissolved
I n di chl oronet hane (5 n1) under nlg)(a}g@ @t roomtenperature. Sodi um

0

triacet oxybor ohydr i M@@% reaction
I3 ahfidno- 36 i'ﬁtlf‘lii}iil}‘I(‘j'p'%'f[}\t—ﬁ‘a‘(:etone

was hel d

(0.03 m, Hyfk- af%[évd@rmmmwmmhemmmmm de (0.09 g, 0.42

nmol ) vvas added and the reaction stirred at NQO enperature for a further
24 hours. The reaction mxture was par}pé+aoffedybet veen sat urated aqueous
sodi um hydrogencar bonate sol ution (10 ) a ichinar onet hane (10 m). The
organi ¢ phase was renoved and the aqueqgys phase was widhed with 15

~dichl oronethane (10 m ). Theyconbi negI 0 t¢ phases were washed with H20

: wa noved under reduced pressure.
fl gsh col umm chromat ography on silica gel

eluting with a solvent gra&di edt,of dichl oronethane : nethanol concentrated
aqueous ammnia (94 : 6 : 0. m vol ume, changing to 92: 8. 20 0.8).

Product containing fracti ons~yege evaporated to afford the title conpound
as a white foam (0.066 g). "H NWR (400MHz, CDCI3): 8: 7.24-7.39 (5H, m,

6.26-6.45 (1H, d), 5.12-5.18 (1 H, q), 4.31-4.43 (1 H n), 3.62 (2H s),
3.29-3.38

M. 2. 41- 28 gﬁlh@n)ﬁla?ﬁtg)%&gq% (glr}gé'| B, X ggf? ™ol WA added 4o BshiEl (2H
solution of N-{(1 S)~3—[3-endo—(2—methyl -4.5 6, 7-tetrahydro-3H-imidazo4,5-
c]pyridin-3-yl)-8-azabicyclof3.2. 1Joct-8-yl]-1-phenyipropyllacetamide (Example
2) (0.45 g, 1.06 mmol) and paraformaldehyde (0.064 g, 2.13 mmol) dissolved

10 in dichloromethane (4 ml) under nitrogen at room temperature, and the
reaction stired at room temperature for 18 hours. Further aliquots of
péraformaidehyde (0.064 g, 2.13 mmol) and sodium {riacetoxyborohydride
(0.5 g, 2.35 mmol) were added and stirring continued for a further 24 hours.
The reaction mixture was partitioned beiween saturated aqueous sodium
16 hydrogencarbonate solution (10 ml) and _dichloromethane (10ml). The
organic phase was removed and the agueous phase was washed with
dichloromethane (10 mi). The combined organic phases were washed with
H,O (10 mi), dried (MgSQO,) and the solvent was removed under reduced
pressure. “The residue was purified by flash column chromatography on silica
20 gel eluting with a solvent gradient of dichloromethane : metharol :
. concentrated agueous ammonia (92 : 8 : 0.8, by volume, changing to 90:10
- 0.5 then 90 : 10 : 0.6). Product containing fractions were evaporated to
afford the titie compound as a white foam {0.10 g).
TH NMR (400MHz, CDCls): & : 7.23-7.38 (5H, m), 6.34-6.39 (1H, d), 5.10-5.18
25 (1H, q), 4.35-4.44 (1H, m), 3.50 (2H, s), 3.31-3.38 (Z2H, m), 2.63-2.73 (4H, m),
2.37-2.51 (8H, m), 2.19-2.25 (2H, t), 1.90-2.16 (SH, m), 1.43-1.60 (2H, m)
- ppm. | -
LRMS (electrospray) : m/z [M+H]" 436, IM-HI" 434.
. Eound C, 69.17: H, 8.62; N, 15.43. CyeHz7N50. 0.9mol HQO requires C, 69.12;
ag H,8.66;N,15.50%.




25 2.25 (2H, m, 2.03-2.12 (2H, m, 2.01 (3H, s), 1.91-2.00 (2H, m,
1.47-1.60 (4H, m, 1.11-1.18 (6H, d) ppm LRVS (electrospray) : nlz

[ MkNa] + 486, [MH] + 464, [MH + 462. Found C, 69.93; H, 8. 3Qctdber 200669. .
C28H41N50. Imol H2O requires C, 69.82; H 9.00, N, 14.54% 30 --- -------
----- av@uosohesy 2006 WO 03/ 084954 PCT/ 1 BO3/ 01220 33 EpaimeBo:FMS) 3
r3 endo (2 5-Dinethvl-4 5 6 7-tetrahydro-3Him dazo(4 5-cl pVvridin- :
3yl)-8-azabicyclol 3 2 1loct-8-yll-1-phenyl propvl }acetamide NIN Me M\ N O
\ 5 Sodiumtriacetoxyborohydride (0.50 g, 2.35 nmpl) was added to a
stirred solution of N-((1

S)-3-[3-endo-(2-nethyl-4,5,6, 7-tetrahydro-3H i m dazo][ 4, 5-

c] py(din-3-yl)-8-azabicycl o[ 3. 2. 1] oct - 8-yl ] - 1- phenyl propyl } acet am de
(Exanple 2) (0.45 g, 1.06 mmol ) anBExgepht 6r nal dehyde (0.064 g, 2.13 mmol)

di ssol ved {4 & 8iishL MO & fodfhl g "ﬁon.w 5 BORRAHy QR enper at ur e

and the reactTom StTrTeddl ruumtenper ure for 18 mours. Furt her

aI i quot s olfnidazel414 2208l 2 4 ~Tand sodi um .
tr|_acet9xy%@%@%ggce@mgeg, 2. 35 mml) wer e added and stirring continued
for a further urs € reaction mxture artitioned between
saturated aqueous sodi um 15 hydrogencarb na Iut on (10 M) and

di chl oronet hane (10m ). The organic p fiad the aqueous

phase was washed with dichl oronet hane 10 e cB |ned or gani ¢ phases
were washed with H2O0 (10 nd;), dried and theosml vent was renoved
under reduced pressuride. T .d i fied by flash colum

chromat ography on silica 20 g¢l
di chl oronet hane : met hanad
vol une, changing to 90: 10

eluting with a solvent gradient of
centrated aqueous ammnia (92 : 8. 0.8, by

‘Methanesulfonyl chloride (0.02 ml, 0.25 mmol) was added to a solution of N-
{(1S)-3-[3-endo-(2-methyl-4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-3-yt)-8-
10  azabicyclo[3.2.1]Joct-8-yI]-1-phenyipropyilacetamide (Example 2) (0.08 g,
0.19 mmol) and triethylamine (0.04 mi, 0.29 mmol) dissolved in
dichloromethane (3mi) under nitrogen at room temperature. The reaction was
. stirred at room temperature for 18 hours, and the solvent was removed under
- reduced pressure. The residue was purified by flash column chromatography
15 on silica gel eluting with a solvent gradient of dichloromethane : methanal :
concentrated aqueous ammonia (94 : 6 : 0.6, by volume, changingto 92:8:
0.8). Product containing fractions were evaporated to afford the title
compound as a pink foam (0.065 g).
H NMR (400MHz, CDCl3): & : 7.22-7.43 (5H, m), 6.03-6.11 (1H d), 5.13-5.22
20 (1H, q), 4.38-4.48 (3H, m), 3.56-3.67 (2H, m), 3.28-3.39 (2H, m), 2.84 (3H s),
2.70-2.78 (2H, m), 2.38-2.68 (5H, m), 2.18-2.37 (2H, m), 1.90-2.17 (7H, m),
1.52-1.68 (2H, d), 1.39-1.51 (2H, m) ppm.
LRMS (electrospray) : m/z [M+Na]" 522, (M+HI" 500, [M-H]" 498.
Found C, 60.68; H, 7.50; N, 13.41. CH3;N5028. 0.75mol HO requires C,
25 60.85; H, 7.56; N, 13.65%.

Example 7
Methvi 3-endo-{8-[(38)-3-(acetamido)-3-phenvlpropyl}-8-azabicyclo[3.2. 1]oct-

.3-vl}-2-methvl—4,5.6,T—tetrahvdro-3H-im‘ida_zo[4,5—c]pvridine—5~carboxvlate




0.5 then 90 : 10 : 0.6). Product containing fractions were evaporated to
afford the title conpound as a white foam (0.10 g). 1H NWR (400MHz,
CDClI3): 8: 7.23-7.38 (5H, m, 6.34-6.39 (1 H, d), 5.10-5.18 0&&ef200d, Q),
4.35-4.44 (1 H m, 3.50 (2H, s), 3.31-3.38 (2H, m, 2.63-2.73 (4H, m,
2.37-2.BYO08PS49%) , 2.19-2.25 (2H, t), 1.90-2.16 (9H, m, PCTARNIBO (2H, m
ppm LRVS (el ectrospray) : mlz [ MrH ¥5436, [MH + 434. Found C, 69.17; H,
8.62; N, 15.43. C26H37N50. 0.9mol H2O requires C, 69.12; 30 H, 8.66; N,
15.50% 5 COctober 2006 WO 03/084954 PCT/1B03/01220 34 Exanple 6 N-((1

S) - 3-f 3-endo-[ 2- Met hyl - 5- (et hyl sul fonyl )-4 5,6, 7-tetrahvdro-3H i m dazof4
5-cl pyridin-3-yll-8-azabicycl o[ 3.2. 11 oct - 8- yN}< phenyl propyl ) acet am de N
INMe HOO M\ /NN N O Mthanesul f ooe | o idel\fo.OZ m, 0.25 mml) was
added to a solution of N {(1 N oM
S)-3-[3-endo-(2-nethyl-4,5,6, 7-tetrahyd

to azabicycl of 3. 2. 1] ot - 8- )ﬂ.] -1- pheﬂ
0.19 mmol ) and tri-ethylagne
di chi or onet-hane (3nml) ur?%r
stirred at room tenperat ur e f

e

i m dazMS-c] pyridin-3-yl)-8
acetanmi'dé (Exanple 2) (0.08 g,

n at roomtenperature. The reaction was
18 hours, and the solvent was renoved under
reduced pressure. The resid @s purified by flash col um chronmat ography
15 on silica gel eluting w thed sol vent gradi ent of dichloronethane :

met hanol concentrated aqueous ammonia (94 : 6: 0.6, by volune, changing to
92: 8: 0.8). Product containing fractions were evaporated to afford the
title conpgethgl aRlorofonmistd ¢un2( i 0025 mmbhl WvR fdtEaiMie a Snigtion : ofgi-

22176 el gl udhyd s Dbyl Pamdld Splgnts S 40
2.70-2. 88 (abioyblo[2.230eat-8-y8-1-pRenyipropyiiasetznide ZExample 1290(G087 9 7H,
", 0.19 mmof) and ftriethylamine (0.04 ml, 0.29 mmgl) dissolved in
dichloromethane {3 mi) under nitrogen at room temperature. The reaction
was stirred at room femperature for 18 hours, and the solvent was removed
under reduced pressure. The residue was purified by flash column
10 chromatography on silica gel eluting with a solvent gradient of
dichioromethane : metH;HbI - concentrated agueous ammonia (94 : 6 : 0.6, by
volume, changing fo 92 : 8 : 0.8). Product containing fractions were
- evaporated to afford the tifle compound as an off-white foam (0.075 g).
H NMR (400MHz, CDCla): 8 : 7.22-7.40 (6H, m), 6.22-6.32 (1H, m), 5.10-5.17
15 (1H, m), 4.47-4.57 (2H, m), 4.37-447 (1H, m), 3.64-3.76 (6H, m), 3.29-3.37
(2H, m), 2.59-2.66 (2H, m), 2.42-2.54 (2H, m), 2.38(3H, s), 2.18-2.28 (2H, m),
1.92-2.15 (7H, m), 1.43-1.60 (4H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 480, [M-HI" 478.
Found C, 65.92; H, 7.91; N, 14.20. CoHs7NsO3. 0.75mol H;O requires C,
20 65.76; H,:7.87; N, 14.20%. ‘ |

_ Example 8
N-{(18)-3-[3-endo-~(2-Methyl-5-propionyl-4,5,6,7-tetrahydro-3H-imidazo(4,5-
clpyridin-3-yi)-8-azabicyclo[3.2.1]oct-8-vil-1-phenyipropyliacetamide




1.52-1.68 (2H, d), 1.39-1.51 (2H m ppm LRVS (electrospray) : mz [ MNa] +
522, [M+H + 500, [MH + 498. Found C, 60.68; H, 7.50; N, 13.41.
"C26H37N503S. 0. 75mpl1 H2O requires C, 25 60.85; H, 7.56; N5(1b31b615’92&)6Exanp|e
7 Methyl  3-endo-{8-f(3S)-3-(acetan do)-3-phenyl propyl | -8-azabi cycl of 3. 2.
oct- 3-WYI¥%dthy| -4 5 6 7-tetrahvdro-3Hi ni dazof 4 PCT/IB03/01220

5-cl pyridi ne-5-carboxylate 5 Cct ober’®2006 WD 03/ 084954 PCT/ | B0O3/ 01220 35 N
Me-{~ N NyOVe H My NNO O Methyl chloroformate (0.02 m, 0.25 mol) was
added to a solution of N {(1

S)-3-[3-endo-(2-nethyl -4,5,6, 7-tetrahydro- 3H—|mdazo[4 5-c] pyridin-3-yl)-8-

5 azabicycl o[ 3. 2. 1] oct- 8-yl ] - 1- phenyl propyl am de (Exanple 2) (0.08 g,
0.19 mml) and triethylamne (0.04 m p We2¥q ) dissolved in

di chl oronet hane (3 m ) under nitrogen rogo We The reaction
was stirred at roomtenperature for hourg, and thd solvent was renoved

under . reduced pressung, Thﬁ resi dug fied by ash colum to

chr onat ography on silI caygel™
di chl oronet hane : nethangl : jconcentrated aqueous anmoni a (94 : 6: 0.6, by
vol ume, changing to 92 87: (£ . Product containing fractions were
evaporated to afford the ti conpound as an off-white foam (0.075 g). 1H
NVR (400MHz, CDCI3): 3: 7.22<7°40 (5H, m, 6.22-6.32 (1H, m, 5.10-5.17 15
(1H, m, 4.47-4.57 (2H, m), 4.37-4.47 (1H, n), 3.64-3.76 (51-1, m,
3.29-3.37 (2H, m, 2.59-2.66 (21-1, m, 2.42-2.54 (2H, m), 2.38(3H, s),
2.18- 2. 28 Ebpion¥, chldrida{@.025m{, TR3 mr)mol) Wil 2d6€ed td H, sah)ltlcppof NHRAB)-3-

(o Sot T oSP R B A L Ao Bt S0t 151, N
Exanpl e58 azabicyclo[3.2.1]oct-8-yi]-1-phenylpropyllacetamide (Example 2) (0.08 g, ;
0.19 mmol) and ftriethylamine (0.04 ml, 0.29 mmol) dissolved in
dichloromethane (3 ml) under nitrogen at room temperature. The reaction
was stirred at room temperaiure for 18 hours and the solvent was removed
under reduced pressure. The residue was - purified by flash column -
10 chromatography on silica gel eluting with a solvent gradient of
dichioromethane : methanol : concentrated aqueous ammonia (94 : 6 : 0.6, by
volume, changing to 92 : 8 : 0.8). Product containing fractions were
~ evaporated to afford the title compound as a white foam (0.078 g) which was
a mixture of rotamers.
15 "H NMR (400MHz, CDCl): & : 7.22-7.38 (5H, m), 6.28-6.36 (0.8H, d), 6.03-
6.08 (0.2H, d), 5.10-5.18 (1H, q), 4.66 (2H, s), 4.37-4.43 (1H, m), 3.82-3.86
(0.4H, m), 3.64-3.73 (1.6H, 1), 3.28-3.39 (2H, m), 2.58-2.72 (2H, m), 2.32-2.52
(7TH, m), 2.18-2.28 (2H, 1), 2.02-2.16 (2H, m), 1.92-2.01 (5H, m), 1.47-1.64
(4H, m), 1.15-1.20 (3H, t) ppm. '
20 LRMS (electrospray) : m/z [M+Na]’ 500, [M+H]" 478, {M-H]" 476.
: Found C, 68.72; H, 8.30; N, 14.29. CagHagNsOo. 0.75mol HyO requires C,
68.47; H, 8.31; N, 14.26%.

Example 9 |
25  N-{{18)-3-[3-endo-(5-Isobutyryl-2-methyl-4.5.6,7-tetrahydro-3H-imidazoi4,5-

c]pvridin-?,_-v!)-B—azabicvclo[B._2.1 Toct-8-yIl-1-phenvipropyilacetamide




N-{(1 S)-3-f3-endo-(2-Methyl-5-propionyl-4 5 6 7-tetrahydro-3Him dazof 4, 5-
c] pyridin-3-y1)-8-azabi cycl of 3. 2. 11oct - 8- VI | - 1- phenyl propyl }acet am de 5
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Propi onyl chloride (0.02 m, 0.23 mmvl) was added to a solution of N ((1

S) - 3- [ B/eds42- net hyl -4, 5, 6, 7-tetrahyd ro- 3H i m dazo[ £CTaBO}/p2ed
In-3-yl)-8 5 azabi cycl o[ 3. 2. 1] oct - 83Y¥i ] - 1- phenyl propyl } acet am de (Exanpl e
2) (0.08 g, 0.19 nmol) and triethylamne (0.04 m, 0.29 mol) dissolved in
di chl oronet hane (3 m ) under nitrogen at roomtenperature. The reaction

was stirred at roomtenperature for 18 hours and the sol vent was renoved
under reduced pressure. The residue was pur N&] y flgsh colum 1o

chromat ography on silica gel eluting grpdi ent of

di chl or onet hane : nethanol concentr at §4 . 6: 0.6, by
‘'vol une, changing to 92 : : 0.8). fractions were
evaporated to afford he t tle co a white ﬁban1(0 078 g) which was
a m xture of rotaners CDCIS) 5: 7.22-7.38 (5H m,
6.28-6.36 (0.8H, d), 6. 6} 08 (0. 2H d) 5.10-5.18 (1 H, q), 4.66 (2H,

s), 4.37-4.43 (1 H, n) 86 (0 4H, m, 3.64-3.73 (1.6H, t),
3.28-3.39 (2H, m, 2.58- 2. , 2.32-2.52 (7H, m, 2.18-2.28 (2H

t), 2.02-2.16 (2H, m, 1.9 01 (5H m, 1.47-1.64 (41-1, m, 1.15-1.20
(3H, t) ppm 20 LRMS (electrospray) : mz [M:Na] + 500, [M+H + 478, [MH +
476. Found C, 68.72; H, 8.30; N, 14.29. C28H39N502. 0.75nm01 H2O requires C,
68. 47; H I%oﬁll jﬂ, crillér@@ OEsanpDGQ@nﬁ“ﬁoll)HMsladded to a solution of N-{(1S)-

by e Crives T R e e s
Cct obers 20&#abicyclo]3.2. 1joct-8-yl]- 1-phenylpr0pyl}acetam|de (Example 2
0.19 mmol) and firiethylamine (0.04 mi, 0.29 mmol) dissolved in
dichloromethane (3 ml) under nitrogen at room temperature. The reaction
was stirred at room temperature for 18 hours and the solvent was removed
under reduced pressure. The residue was purified by flash column
10 chromatography on silica gel eluting with a solvent gradient of
 dichioromethane : methano! ; concentrated aqueous ammonia (94 : 6 : 0.6, by
volume, changing to 92 : 8 : 0.8). Product containing fractions were
“evaporated to afford the title compound as a white foam (0.078 g) which was
a mixture of rotamers.
15 "H NMR (400MHz, CDCls): & : 7. 22—7 38 (5H, m), 6.28-6.34 {0.9H, d), 6.03-
6.09 (0.1H, m), 5.18-5.25 (0.1H, m), 5.09-5.17 (0.9H, q), 4.67 (2H, s}, 4.52-
4.61 (0.1H, m), 4.38-4.52 (0.9H, m), 3.79-3.86 (0.2H, m), 3.70-3.77 (1.8H, 1),
3.26-3.37 (2H, m), 2.58-2.74 (2H, m), 2.35-2.50 (5H, m), 2.16-2.28 (2H, ),
2.02-2.15 (2H, m), 1.98 (3H, s), 1.87-1.97 (2H, m), 1.45-1.65 (4H, m), 1.10-
20 1.20 (6H, d) ppm. '
LRMS (electrospray) : miz jM+Na]” 514 [M+H]" 492, [M-H]" 490.
Found C, 69.57; H, 8.53; N, 14.08. CagHsiN502. 0.5mol H.0O requires C, .
69.57; H, 8.46; N, 13.99%.

.25 ' Example 10
- N-{(18)- 3-[3—endo-(2 5-Dimethyl-4,5.6.7-tetrahydro-3H-imidazol4 ,5-¢clpyridin-

~ 3-y])-8-azabicyclo[3.2.1loct-8-yIl-1-phenylpropylicyclobutanecarboxamide
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| sobutyryfchioride (0.025 m, 0.24 mvl) was added to a sol ution of
N-((1S)- 5 October 2006 }
3-[3-endo-(2-nethyl-4,5,6, 7-tetrahydro-3Hi m dazo[ 4, 5-c]pyridin-3-yi)-8 5
azabi cysV@p3083934] oct - 8-yi ] - 1- phenyl propyl } acet am de ( Exarpres®@jo1£20. 08 g,
0.19 mol ) and triethylamne (0.04 @#8, 0.29 mmol) dissolved in

di chl oronet hane (3 m) under nitrogen at roomtenperature. The reaction
was stirred at roomtenperature for 18 hours and the sol vent was renoved
under reduced pressure. The residue was purified by flash colum 10

chromat ography on silica gel eluting wwth a sol adi ent of
di chi oronet hane : nmethanol : concentrate 6usl a nia (94: 6: 0.6, by
vol ume, changing to 92 : 8 : 0.8). Produ contaitingNiracti ons were )
evaporated to afford the title conpound te foam (0. 078 g) which was

a mxture of rotaners. 1H NVR (400 8. 7.22-7.38 (51-1, m,
6.28-6.34 (0.9H, d), 6.\o3-~p<UY S1H
(0.91-1, q), 4.67 (2H, s), A4.524 4.61 (O.

- )

5.25 (0.1H, nm), 5.09-5.17
3.79-3.86 (0.2H, m), 3.70-3°77 3.
(2H, m, 2.35-2.50 (5H, m, 2. : 2.02-2.15 (2H, m, 1.98
(3H, s), 1.87-1.97 (2H, m, 1.™4 .65 (4H, m 1.10- 20 1.20 (6H d) ppm
LRVS (el ectrospray) : mz [ M+Na] + 514 [ MFH } 492, [MH + 490. Found C,
69.57; H, 8.53; N, 14.08. C29H41N502. O0.5nol H20 requires C, 69.57; H -

g fgt I’la\.lh ér 3I—I-pf¥n(%jr§? Fﬂoﬁ&b P(bfoelmS)O Qﬁfrﬁnﬂﬁﬂﬂg?%cﬁi@ e bhedintorb of
1100t 8wl (1 ﬁl%‘lﬁ%ﬁ?ﬁﬁr @?’%@‘b%‘%ﬁ‘g@@%bgﬂ%ﬁ’éé@%&qgg F]%QBB'@‘?’W@) |
03/ 084954 BGHabRABI)3.22M0888-yi]-1-phenyipropylamine (Preparation 14) (0.085 g, )
0.22 mmol) and triethylamine (0.04 mi, 0.29 mmoi) dissolved in ‘
dichloromethane (3 ml) under nitrogen at room temperaiure. The reaction
was stirred at room temperature for one hour, and the solvent was removed
under reduced pressure. The residue was purified by flash column
10 chromatography on silica gel eluting with a solvent gradient of
dichioromethane : methanol : concentrated aqueous ammonia (94 : 6 : 0.6, by
volume, changing to 92 : 8 : 0.8 then 90 : 10 : 1). Product containing
fractions were evaporated to afford the title compound as a white foam
(0.089 g).
15 'H NMR (400MHz, CDCl3): & : 7.21-7.37 (6H, m), 6.01-6.07 (1H, d) 5.08-5.15
(1H, q), 4.32-4.43 (1H, m), 3.52 (2H, s}, 3.25-3.37 (2H, m), 2.92-3.02 (1H, m),
2.62-2.73 (4H, m), 2.36-2.50 (8H, m), 2.00-2.34 (BH m), 1.82-1.99 (4H, m),
1.42-1.58 (4H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 476, [M-H]" 474.
20 Found C, 71.94; H, 8.79; N, 14.46. ngH41N50 0.5mol Hz0 requires C, 71.87;
-~ H, 8.73; N, 14.45%.

i

)
5.48- ,
H ), 4.38-4.52 (0.9H, m,
6-

26-3.37 (21-1, ), 2.58-2.74
t

Example 11
N-{{18)-3-[3-endo-(2,5-Dimethyl-4 5,6, 7-tetrahydro-3H-imidazol4,5-clpyridin-
25  3-yl)-8-azabicyciof3.2.1joct-8-vi}- 1—Dhenvlpropvl}tetrahvdropvran-4-
| carboxamide




NNNN'M NO Cyclobutylcarbonyl chloride (0.03 m, 0.26 mml) was added
to a solution of (1

S)-3-[3-endo-(2,5-dinethyl-4,5,6,7-tetrahydro-3H i m dazo[ 4,553 adtey200di n- 3- yl
) 5 8-azabicycl o[ 3.2.1]oct-8-yl]-1-phenyl propyl am ne (Preparation 14)
(0.085 gyoomsa4nmol ) and triethylamne (0.04 m, 0.29 npot)isddiosre! ved in
dichloronethane (3 m) under nitrogéh at roomtenperature. The reaction
was stirred at roomtenperature for one hour, and the solvent was renpved
under reduced pressure. The residue was purified by flash colum io
chromat ography on silica gel eluting with-a solvent gradient of

di chl oronet hane : nethanol : concentrated aqueo nia (94: 6: 0.6, by

vol ume, changing to.92 : 8 : 0.8 then 90 ; nue—(f 1)|. Pr pduct contai ni ng
fractions were evaporated to afford the t|Y{le cR a white foam

(0.089 g). 15 1H NMR 21-7]37 (5H, , 6.01-6.07 (1H,
d), 5.08-5.15 (1 H d), 2 (2H, s), 3.25-3.37 (2H,
n, 2.92-3.02 (1 H n) 2622 4d, m, ~2/36-2.50 (8H, n), 2.00-2.34
(8H m, 1.82-1.99 (4H, nm, 1. 4p-1.58 (4H n) ppm LRVS (el ectrospray)
mz [MH * 476, [MH + 474. 90 Fowpd C, 71.94; H, 8.79: N, 14.46.
. C29H41N50. 0.5nol H2O requires (1.87; H, 8.73; N, 14.45% Exanple 11
g{gl[ 3-endo- (2, 5-Di nethyl -4, 5, 6, 7-t et rahvdr o- 3Hi mi dazol 4, 5-cl pvridin- 25
3-vl)-8-azabicyclol 3. 2. 1l oct- 8-yl | -1- phenyl propyl }t et rahydr opyr an- 4-
car boxam de-@-OFhabglarmdepropiD-S-3tividabddithild BORIAbERMDIMRR N (0M5 <Ng\ M O
NN 0.26 mmol) was added to a solution of tefrahydropyran—4—carboxy|ic acid
5 (0.03g, -0.23 mmol), (1S5)-3-[3-endo-(2,5-dimethyl-4,5,6,7-tetrahydro-3H-
imidazol[4,5-c]pyridin-3-yl)-8-azabicyclo]3.2. 1}oct-8-yi]-1-phenylpropylamine
(Preparation 14) (0.08 g, 0.20 mmol), triethylamine (0.04 ml, 0.29 mmol) and
1-hydroxybenzotriazole (0.04 g, 0.26 mmoi) dissolved in dichloromethane
(3 ml) under nifrogen at room temperature. The reaction was stirred at room
10 - temperature for 18 hours, and the reaction mixture then partitioned between
dichloromethane (10 ml) and saturated aqueous sodium hydrogencarbonate
solution (10 ml). The organic phase was dried (MgSO@) and the solvent was
" removed under reduced pressure. The residue was purified by flash column
chromatography on silica gel eluting with a solvent gradient of
15 dichloromethane : methanol : concentrated aqueous ammonia (94 : 6 : 0.6, by
volume, changing to 92 : 8 : 0.8 then 90 : 10 : 1). Product containing
fractions were evaporated to afford the fitle compound as a white foam
(0.098 g). ' ‘
'H NMR .(400MHz, CDCl,): & : 7.33-7.39 (2H, m), 7.23-7.32 (3H, m), 5.88-5.96
20 (1H, d), 5.08-5.17 (1H, q), 4.35-4.43 (1H, m), 3.97-4.03 (2H, m), 3.48 (2H, s),
3.26-3.44 (4H, m), 2.68-2.73 (2H, m), 2.62-2.68 (2H, m), 2.47 (3H, s), 2.27-
244 (6H, m), 2.17-2.22 (2H, t), 2.01-2.07 (2H, m), 1.93-2.00 (2H, m), 1.68-
1.82 (2H, m), 1.43-1.56 (4H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 506.
25 Found C, 69.41; H, 8.64; N, 13.50. C3zHaaNsQ2. 0.75mol HoO requires C,
69.40; H, 8.64; N, 13.49%.




O 1- (3-D net hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride (0.05 g,
0.26 mmol ) was added to a solution of tetrahydropyran-4-carboxylic acid 5
(0.03 g, -0.23 mmol ), (1S)-3-[3-endo-(2,5-dinethyl-4,5, 6, 750tabahlid6o- 3H

i m dazo[ 4, 5-c] pyridin-3-yl)-8-azabicyclo[3.2.1 Joct-8-yi]-1-phenyl

propyl aWN®es/084xdepar ati on 14) (0.08 g, 0.20 mmol ), tri et PyI/H#BMAE200. 04 nl,
0.29 mml) and 1-hydroxybenzotriazdle (0.04 g, 0.26 mmol) dissolved in

di chl oronethane (3 m) under nitrogen at roomtenperature. The reaction
was stirred at room lo tenperature for 18 hours, and the reaction m xture
then partitioned between dichl oronet hane (10 m ) and saturated agueous
sodi um hydr ogencar bonate sol uti on Eifim mg 2The organi c phase was dried
(MgS™) andg, f he, sol.vent Ac DY.£J Ao ) 2-h.esi due
was puri fi 8albplerps@ddae othys —. i) v' opafib |.4au |rrlég with a
sol vent graﬁli-laﬂtiamwrlﬁctbmﬂimﬁ leg-haabicyclotd. Bddest-8-Viddncent rat ed aqueous
anmoni a (94 | ume, changing to 92 : : 0.8 then 90 : 10 :
1). Produc@%ggpggg@r?g—c%%lons Were e\laégrat d to afford the title

conpound as a white foam (0.098 g). CDCI3 : 7.33-7.39

(2H, m), 7.23-7.32 (3H n), 5.88-5.9 08517(1H q),
26-3.44 (4H, ),
27 2 44 (6H, m,
3 2 oo (21-1, 1.68- 1.82

4.35-4.43 (1 H m, 3.97-4.03 (2H, m
2.68-2.73 (2H, m, 2.62-2.68 (2H,

2.17-2.22 (21-1, t),m8. 01p2.0

(2H, m, 1.43-1.56 (4H, }iM RMS (eI ectrospray) : rﬂz [IVH-|]+ 506. 25
Found C, 69.41; H, 8.64p N, A3.50. C30H43N502. 0. 75npl1 H2O requires C,
69.40; H 8.64; N, 13.49% Ort ober 2006 WO 03/084954 PCTI | BO3/ 01220 40
Exanple 12 N-WS} 3 f3 end 2- Met hyl -5-(3 3 3- trlfluoropropanoyl) 45 6.
7-tetraydro- 3H-im dazol 4 5=cl pyridin-3-yil-8-azabicyclo[3.2.1loct- 8-yl 1 1f
phenyii propyl )acetamde » M-</ F N

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride  (0.05 g,
0.26 mmol) was added to a solution of 3,3,3-trifluoropropanocic acid (0.027 g,
- 0.21 mmol), N-{(18)-3-[3-endo-(2-methyl-4, 5,6,7-tetrahydro- -3H-imidazo}4,5-
10 c]pyﬂd|n-3-yi)—8-azablcyc!o[3 2 1]oct-8-yi}-1-phenylpropyljacetamide (Example
2) {0.08 g, 0.19 mmol) triethylamine (0.04 ml, 0.29 mmol) and 1-
hydroxybenzotriazole (0.04 g, 0.26 mmol) dissolved in dichloromethane (3 ml)
~ under nitrogen at room temperature. The reaction mixture was stirred at
room temperature for 18 hours, and then partitioned  between
15  dichloromethane (10 ml) and saturated aqueous sodium hydrogencarbonate
solution (10 ml). The organic phase was dried (MgSO4) and the solvent was
removed under reduced pressure. The residue was purified by flash column
chromatography on silica gel eiuting with a solvent gradient of
dichloromethane : methanol (92 : 8, by volume, changing to 90:10,85:15
20 then 80 : 200). Product containing fractions were evaporated to afford the
title compound as a white foam (0.089 g).
"H NMR (400MHz, CDCly): & : 7.21-7.39 (5H, m), 6.17-6.31 (1H, m), 5.10-5.18
(1H, q), 4.71 (2H, s),' 4.46-4.83 (1H, m) 3.65-3.75 (2H, m), 3.26-3.48 (4H, m),
. 2.70-2.76 (1.5H, m), 2.63-2.69 (0.5H, m), 2.44-2.48 (2H, m), 2.42 (0.66H, s),
25 241 (2.33H, s), 2.20-2.37 (2H, m), 1.92-2.19 (7H, m), 1.59-1.62 (2H, m),
1.45-1.61 (2H, m) ppm. '
LRMS (electrospray) : miz [M+Na[* 554, [M+H]™ 532, [M- H] 530.
Found C, 60.96: H, 6.80; N, 12.65. CogHssFaNsO2. 1mol H:0 requires C,
61.19; H, 8.97; N, 12.74%. |
30.




F MyNNOFOI j 5 1-(3-D nethyl am nopropyl)-3-ethyl carbodi i m de
hydrochloride (0.05 g, 0.26 mmpl) was added to a sol ution of
3,3,3-trif|uoropropanoic acid (0 027 g, 0.21 mmol), 5 October 2006
N-{(1S)-3-[ 3-endo- ( 2- net hyl - , 6, 7-tetrahydro-3Himdazo[4,5 1 o

c] pyri diMO83¥49343- azabi cycl 0[3 2.1 ] oct - 8-yl ]-1-phenyl pr BeViiB3O&28ni de
(Exanple 2)- (0.08 g, 0.19 mml), tiethylamne (0.04 m, 0.29 mmol) and
1- hydroxybenzotriazole (0.04 g, 0.26 mml) dissolved in dichloronmethane (3
m ) under nitrogen at roomtenperature. The reaction m xture was stirred
at roomtenperature for 18 hours, and then partitioned between 15

di chl oronet hane (10 m) and saturat__ﬂﬂnmedﬁs sodi um hydr ogencar bonat e

sol ution (30.g\). The orgaywéﬁdfptm(%sw@s(é&mﬁndﬁh@ﬁ@@m&%hbhﬂ)mbvm was

renoved undefrTreduced pPressure.  T1e Ul‘éTled 1 ash col um
chr omat ogr@ﬂ@@ﬂﬁﬁﬂiﬂé‘%ﬁtﬂ@&mﬁﬁé@ 7de

di chl orometg,t'!@r}\?dE ";‘e%% g.i{;a{@z : 8, by volune, changing to 90 : 10, 85: 15
20 then 80 Foduc contalnlngfratl ns re evaporated to afford
the title conmpound asawhltefoam(OCk? (400MHz, CDCI3): a :
7.21-7.39 (5H, m, 6.17-6.31 (1H, mM, 5 bMe4 71 (2H, s),

4.46-4.83 (1H, m 3.65-3.75 (2H, m, 363

m, 2.63-2.69 (0.5H m, 2. ,44 2.48 (

(2.33H, s), 2.20-2.37M 9 , , 1.59-1.62 (2H, m,
1.45-1.61 (2H m ppm L Iectrospray) ; n12 [ MkNa] + 554, [ M+H] + 532,

[ MH + 530. Found C, 60.98; 6.80; N, 12.65. C28H36F3N502. 1nol H2O
requires C,. ..61.19; H, 6.97 12.74% 30 - - ------- ---- mmmeeaee oo
5 October 2006 WO 03/ 084954 | BO3/ 01220 41 Exanple 13 Met hyl

3- endo- fB- f (3S) - 3- (acet ami do) ¥3- (¥ f | uor opheny! ) propyl | - 8-

2.70-2.76 (1.5H,
42(0 H, s), 25 2.41

Acetyl chioride (0.026 g, 0.34 mmol) was added to a solution of methyl 3-
endo—{S—[(SS)—3-amino—3—(3-ﬂuorophenyl)propyl]~8—azabicyc_lo[3.2.1]oct—3-yl}-
2—methyl-4,5,6,7-tetrahydro-3H-imidazo[4,5—c]pyridine—5—carboxylate
10 (Preparation 21) (0.14 g, 0.31 mmol) and N-ethyl-N,N-diisopropylamine
(0.043 g, 0.34 mmol) dissolved in dichioromethane (16 mi) under nitrogen at
room temperature. The reaction was stirred at room temperature for 18 hours
and quenched with saturated aqueous sodium hydrogencarbonate solution
(20 ml). The product was exiracted from the organic phase with 2N HCI (3 x
15. 3 ml) and the aqueous phase was basified to pH 10 using 2N NaOH. This .
was then extracted with dichloromethane (3 x 5 ml) and the combined organic
extracts were dried (MgS0Os). The solvent was removed under reduced
pressure:to afford the title compound as an off-white solid {0.132 g).
'H NMR (400MHz, CDClg): § : 7.23-7.31 (1H, m), 7.02-7.08 (1H, d), 6.88-6.97
20 (2H, m), 6.43-6.49 (1H, d), 5.08-5.15 (1H, m), 4.43-4.58 (2H, m), 4.32-4.42
(1H, m), 3.72 (3H, s), 3.58-3.68 (2H, m), 3.25-3.36 (2H, m), 2.57-2.63 (2H,
m), 2.39-2.52 (2H, m), 2.37 (3H, s), 2.16-2.23 (2H, 1), 1.97-2.12 (5H, m), 1.83-
1.96 (2H, m), 1.41-1.63 (4H, m) ppm.
LRMS (electrospray) : mfz [M+H]" 498, [M-H]" 496.
25
Example 14
Methyl 3-endo-{8-[(3S)-3-{(cyclobutyicarbonyl)amino}-3-(3-
flucrophenyhpropyl)-8-azabicyclo]3.2. 1loct-3-vi}-2-methyi-4.5.6.7-tetrahydro-
3H-imidazol4.5-clpyridine-5-carboxylate




azabicyclo[3 2 Iloct-3-yll-2-methyl-4 5 6 7-tetrahvdro-3H i m dazof4.5
clpyrid ine-5-carboxylate NY~, Me <~ INOVw Nu HM\ NNO OS5F
Acetyl chloride (0.026 g, 0.34 mvl) was added to a sol uti 6®cafbeniOhyl 3-
endo-{8-{(38 - 3-am no- 3- (3-fl uorophenyl ) propyl ] - 8-azabi cycl o[ 3. 2.1

] oct - 3- WO W/08495kt hyl -4, 5,6, 7-tetrahyd PCT/IB03/01220

ro-3H i m dazo[ 4, 5-c] pyri di ne-5-car bdkyl ate no (Preparation 21) (0.14 g,
0.31 nmmol) and N-ethyl-N, N-diisopropylamne (0.043 g, 0.34 nmol) dissol ved
i n dichloronethane (16 m ) under nitrogen at roomtenperature. The
reaction was stirred at roomtenperature for 18 hours and quenched wth
sat ur at ed aqueous sodi um hydr ogencarbonate s j (20 m). The product
was extracted fromthe organic phase w IMdHQ%;j! (Slx 15 3 mM) and the
aqueous phase was basified to pH 10 usijng 2N '

wi t h di chl or omet hane '
dried (MgS04). The s
the title conmpound as“an
S: 7.23-7.31 (1H, m, 7.
(1H, d), 5.08-5.15 (1 H,

reduced Qressure=to afford

b8 (1H d), 6.88-6.97 20 (2H, m),,6. 43-6. 49
43-4.58 (2H, m), 4.32-4.42 (1H m, 3.72
(3H s), 3.58-3.68 (2H, Ny, 3.36 (2H, m), 2.57-2.63 (2H nj,
©2.39-2.52 (2H m), 2.37 (3H, °c16-2.23 (2H, t), 1.97-2.12 (5H ny,
1.83- 1.96 (21-1,:m, 1.41-1.63 (4H, m ppm LRVS (electrospray) : nfz

[ MiH + 498, [MH + 496. 25 Exanple 14 Methyl 3-endo-[8-f

(39) - 3- [ ( cepdiobutyldeBoRANThIbAGE 101043 (B34 mmol) was added to a solution of

Lot B TR SEY 1 oG G lnEHES ) 3ramingfgrTorophenyipropyI-

5- cl pyrs di aEsbicycioBak |t S-yl}-2-methy-4:5,6,7-tetrahydro-BHChidaeo[4ZB06 VWO ™~ )

03/084954 EfidiR8H Lidiylate (Preparation 21) (0.14 g, 0.31 mmol) and N-ethy}-

N.N-diisopropylamine (0.043 g, 0.34 mmol) dissolved in dichloromethane
(16 ml) under nitrogen at room temperature. The reaction was stirred at room
femperature for 18 hours and quenched with saturated aqueous sodium
10 hydrogencarbonate solution (20 ml). The product was extracted from the
| ‘organic phase with 2N HCI (3 x 3 mi) and the aqueous phase was basified to
pH 10 using 2N NaOH. This was then extracted with dichloromethane (3 %
‘5 ml) and the combined organic extracts were dried (MgSOy4). The solvent
was removed under reduced pressure to afford the title compound -as an off-

15  white solid (0.132 g).
'H NMR (400MHz, CDCL): 6 : 7.22-7.32 (1H, m), 7.00-7.05 (1H, m), 6.87-6.99
(2H, m), 6.04-6.16 (1H, m), 5.03-5.15 (1H, m), 4.45-4.56 (2H, m), 4.32-4.44

(1H, m), 3.57-3.75 (5H, m), 3.24-3.35 (2H, m), 2.92-3.02 (1H, m), 2.56-2.64

" (2H, m), 2.34-2.52 (5H, m), 1.98-2.32 (6H, m), 1.79-1.96 (4H, m), 1.40-1.67
20 (6H, m) ppm. :
LRMS (electrospray) : m/z [M+H]" 538, [M-H]" 536.

Example 15
Methyl | 3-endo-~(8-{(38)-3~(3-fluorophenyl}-3-(3,3,3-
25 trifluoropropanoyllaminolpropyl}-8-azabicyclo[3.2.1]oct-3-y)-2-methyi-4.5.6.7-
tetrahvdro-3H-imidazo[¢,5—c]pvridine-S-carboxvlate

‘Nr:quo%s t hen extracted.
ed orgarllc extracts were

f-Wiite-Solid 9132 g). 1H NVR (400MHz, CDClI3): -




42 NY~l N Me-~N1'" INy W ~NNO OF Cyclobutylcarbonyl chloride
(0.04g, 0.34 mmol) was added to a solution of nethyl _
3-endo-{8-[(3S)-3-am no-3-(3-fluorophenyl)propyl]-8 5 5 October 2006
azabi cycl 0[3.2.1]oct-3-yl}-2-methyl-4,5,6,7-tetrahydro- 3Hi mdazo% 5-

c] pyri di W ‘51°§é"¥"boxyl ate (Preparation 21) (0.14 g, 0.31 PGHHBIYYZ

N-et hyl - N, N-di i sopropyl am ne (0. 043‘9 0.34 mmol ) dissolved in

di chl oronet hane (16 m) under nitrogen at roomtenperature. The reaction
was stirred at room tenperature for 18 hours and quenched with saturated
aqueous sodi um 1o hydrogencarbonate sol ution (20 m ). The product was

extracted fromthe organic phase with 2N HCl m*) and the aqueous
phase was basified to pH 10 using 2N NaC “‘I{i s‘ was en xtract ed with
di chl oronmethane (3 x 5 m) and the co ed dyga % s were dried
(MgS™) . The solvent was renoved under . pressur to afford the

title conpound _as an ff- 131 whi 32 g). 'Y NVR (400MHz,
CDCl 3) 8: 7.22-7.32 H,

7 00~7.05 (I, nm), 6.87-6.99 (2H, m,
6.04-6.16 (1 H m, B. -5 5L H m, 4.45-4.56 (2H, n), 4.32-4.44 (1 H,
M, 3.57-3.75 (5H, n, L 335

2H, m), 2.92-3.02 (1 H n), 2.56-2.64
(2H, )., 2.34-2.52 (5H, rr), p.32 (6H, m), 1.79-1.96 (4H, m, 1.40-1.67

20 (6H, m ppm LRVS (electrosprFay)yr: mz [MH + 538, [MH + 536. Exanple

15 Met hyl 3-endo-(8-f(3S)-3-(3-fluorophenyl)-3-[(3,3.3- 25

trifl uoropropanoy I )arri nol propyl } - 8-azabi cycl o[ 3. 2. I | oct - 3-yl ) - 2- net hyl -

, 6, 7- tetrahydprifiib })l?@ zg,cﬁj ¢b.Jomai dj @eﬁzﬁm;auob)oxyhgdmxsbéhmibazolzo%
:};2

Vo 03/ 084956 (}3 ! I BOS mmo N 1'\(/5 dlmetlk)llah"\ﬁo\/&'op%\é ethylcarbodiimide

5 hydrochlonde (0.076 g, 0.4 mmol) and methyl 3-endo-{8-[(3S5)-3-amino-3~(3-
fluorophenyl)propyf]-8-azabicyclof3.2.1 Joct-3-yi}-2-methyl-4,5,6,7-tetrahydro-
3H-imidazo[4,5-c]pyridine-5-carboxylate (Preparation 21) (0.14 g, 0.31 mmol)
were dissolved in dichloromethane (16 ml) under nitrogen at room
temperature. The reaction was stirred at room temperature for 18 hours and

10 quenched with saturated aqueous sodium hydrogencarbonate solution
(20 ml). The organic phase was removed and dried (MgSQs). The solvent
was removed under reduced pressure to afford the title compound as an off-

~ white solid (0.136 g).

"M NMR (400MHz, CDCl3): § : 7.23-7.32 (1H m), 7.02-7.07 (1H, d), 6.92-6.97

15 (2H, m), 6.57-6.69 (1H, m), 5.14-56.22 (1H, m), 4.45-4.56 (2H, m}, 4.12-4.23
(1H, m), 3.60-3.72 (5H, m), 3.26-3.36 (2H, m), 2.99-3.14 (2H, q), 2.56-2.62
(2H, m), 2.38-2.50 (2H, m), 2.37 (3H, s), 2.18-2.28 (2H, m), 2.01-2.13 (2H,
m), 1.82:1.99 (2H, m), 1.41-1.65 (4H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 566, [M-H]" 564.

= W

20
| Example 16
Methyl 3-endo-(8-{(3S)-3-(3-flucrophenyl)-3-[{(methoxycarbonyl)aminolpropyi-
8-azabicyclo[3.2.1]oct-3-vi)-2-methvl-4,5.6,7-tetrahydro-3H-imidazo[4.5-
clpyridine-5-carboxvlate '




NO F- FOF 3,3,3-Trifluoropropanoic acid (0.043 g, 0.34 mol),
1- hydr oxybenzotriazole (0.056 g, 0.37 nmol),
1- (3-di net hyl am nopr opyl ) - 3- et hyl carbodi i m de 5 hydrochl or Sd&tter 806 g, 0.4

nmol ) hyl 3-endo-{8-[(3S)-3-am no- 3-(3-
fIuorogﬁgﬂgﬁ%ﬁ%épyl]-8-azabicyclo[3. 1 PCT/AB03/01220
Joct-3-yl}-2-nmethyl-4,5,6,7-tetrahy
3H i mi dazo[ 4, 5-c] pyri di ne-5-carboxyl ate (Preparation 21) (0.14 g, 0.31
mmol ) were dissolved in dichloronethane (16 m) under nitrogen at room
tenperature. The reaction was stirred at roo enperature for 18 hours and
1o quenched with saturated aqueous sodlggLﬁgg%Eggégxrbonate solution (20
m ). The organi c phase was renoved and I e Thgyesol vent  was
removed under reduced pressure to affo'h theNtlt ound as an of f -
white solid (0.136 g). 1H ' ' . 8 :7.2 7 32 (1H, m,

57-6. 69 ( 5.14-5.22 (1H,
3.60-3.72 (5H n)L 3.26-3.36

7.02-7.07 (1H, d), 6.M5D6.
m, 4.45-4.56 (2H, m, 4.jLl2-
(2H, m, 2.99-3.14 (2H, , . (2H, m, 2.38-2.50 (2H, m, 2.37
}-2.13 (21-1, m, 1.82-1.99 (2H m,
gctrospray) : nmlz [ MH + 566, [M H + 564.
F

(3H, s), 2.18-2.28 (2H m,
1.41-1.65 (4H, m ppm LRMS
20 Exanple 16 Methyl :
3-endo- (8- ((3S)-3-(3-fluorophenyl)-3-[(nmet hoxycarbonyl)am nol propyll -
8-azabicyclo[3 2 Iloct-3-vl)-2-nmethyl-4 5 6 7-tetrahydro-3H-i m dazo[ 4, 5-
cl pyri'di neN&th;drdbﬂmxblfmté (OX3%bgy 0.2808moNOWEE/ BRgbip acplutBuseibmeti/ 44

HOk 0 ¥ad B ness 3%rﬁwo'@t(gsﬂuo?&wérgﬁﬂraﬁﬁﬁaié%%db[sOa Hoorwo!) vas
nhdo- ( 85[ ( ¥BR-meiniiied 8 R@tfé}m&f@r&ﬁémlﬂ?ﬁp%ﬁqlDE”&'Z%‘@I‘E%’PPBY*&’%‘@ 1 Joct-3
(Preparation 21) (0.14 g, 0.31 mmol) and N-ethyl-N,N-diisopropylamine '
(0.043 g, 0.34 mmol) dissolved in dichioromethane (16 ml) under nitrogen at
room temperature. The reaction was stirred at room temperature for 18 hours
and quenched with saturated aqueous sodium hydrogencarbonate solution
10 - (20 mti). The organic phase was removed and dried (MgSQO.). The solvent
~ was removed under reduced pressure to afford the title compound as an off-
white solid (0.125 g). -
*'H NMR (400MHz, CDCl5): 5 : 7.32-7.42 (1H, m), 7.23-7.32 (1H, m), 7.00-7.05
(1H, d), 6.95-7.00 (1H, d), 6.86-6.95 (1H, 1), 4.82-4.92 (1H, m), , 4.36-4.60
15  (3H, m), 3.58-3.73 (8H, m), 3.36-3.45 (1H, m), 3.23-3.32 (1H, m), 2.46-2.63
(4H, m), 2.39 (3H, s), 2.18-2.24 (2H, m), 1.92-2.18 (4H, m), 1.45-1.76 (4H, m)
ppm. -
LRMS (electrospray) : m/iz [M+H]" 514, [M-H]" 512.

20 Example 17
| Methvl  (1.8)-3-3-endo-(5-acetyl-2-methvi-4.5 6, 7-tetrahydro-3H-imidazof4.5-

c]Dvridin-3-vl_)—8-azabi.cvclof3.2.11oct-8-vﬁ-1-(S-ﬂuorophenvi)propvlcarbamate .

18]




5 yl}-2-nmethyl-4,5,6, 7-tetrahydro-3Him dazo[ 4, 5-c] pyri di ne-5-car boxyl at e
(Preparation 21) (0.14 g, 0.31 mmol) and N-ethyl -N, N-di i sopropyl am ne
(0.043 g, 0.34 mmol ) dissolved in dichloronethane (16 m ) urdeoben2G060gen at
roomtenperature. The reaction was stirred at roomtenperature for 18 hours
and quer¥eQ@HI84PIh sat ur at ed aqueous sodi um hydr ogencar boPEk/EB0%@I204 i on 10
(20 mM). The organi c phase was renov&d and dried (MySO4). The solvent was
renoved under reduced pressure to afford the title conpound as an off-
white solid (0.125 g). 1H NWVR (400MHz, CDCI3): 3: 7.32-7.42 (1H, m,
7.23-7.32 (1H m, 7.00-7.05 (1 H d), 6.95-7.00 (1 H d), 6.86-6.95 (1 H,

g ), 36438254;\/%@1 J;hltbrofﬂrmate‘é@@% 49,8035 AndB asddded &8 aSol@icnset, (18)-3- y.
s

3383 55 blebda]basSuincopn by Branfutadiiadlty SR

(el ectros pambmycm[ﬁzz [IMdﬁ]B-yl] 54(8-ﬂubmplﬂenyﬁmmpylmﬂm<anﬁ‘l’repamtlmt hyd0)( 1

§)-3-f3-en & a\/ l %héf etﬁyISN% AidSHbpNsAiRe 0048 928235 ndmol)

~yridin- 3-
1loct - 85yldis$ewedfmudncbtan@npmmm ¢al) sder itreoes -atnags RevPRERSSN N 0 O

I(:050 % t obeghégggctic?@@?;/s@\%g%g rB&H t@)ﬁgﬂ rdde fordts niaFdhd ghkacmdduat e |

{
[ 3- endo- ( 5savEater.-aduaoUgFadiuy, Ry rogaea ' hte Sodtion” L@B}'h The product
S5-c] pyri di {ad-exrhcted ﬁtéﬁbuh@mgahﬁ pﬂzazse with 2N HCI {3 x 3 ml) and the aqueous

‘ ]n’?rglt) a%l:l] R&%é?) fl Oroﬁ?ﬁ?éﬁﬁag%ﬁﬂﬁﬁeﬁgﬁﬁpgﬁ?‘%% t?‘g)1l )&% #f&sg% ved I n
di chl on@neﬂimhlmombmme (Bmdér mi) anddba eombioeth okganic gxiraels werse driedct i on
was stirr e@gﬁpﬁij)dm}]g%\, Se r‘g@PQ@d Qmar 6@43”??@@ g@ﬂe%téﬁo@aﬁh@r at ed

aqueous so éncar bona he pro
extracted fitlesompeund @enare offtvelite s@lidi(02 Wﬁ—@j (3 x 3 mM) and the aqueous

phase was hapifirRgdobRHE GBCHE g7 3BLANEEO H,T), 57 . 28S7 BONHENT)! ACHETL0Bi t h
(1H, d), 6.93-6.99 (1H, d), 6.86-6.91 (1H, 1), 4.82-4.92 (1H, m), , 4.65 (2H, s),
45 4.37-4.52 (1H, m), 3.56-3.66 (5H, m), 3.36-3.46 (1H, m), 3.25-3.36 (1H, m),
2.45.2.63 (2H, 1), 2.40 (3H, ), 2.18-2.26 (2H, 1), 2.15 (3H, s), 1.91-2.10 (2H,
m), 1.49-1.77 (6H, m) ppm.
 LRMS (electrospray) : m/z [M+H]" 498, [M-H]" 496.

20 Example 18
- N-[(18)-3-13-endo-(5-Acetyl-2-methyl-4,5,6,7 -tetrahydro-3H-imidazo[4.5-

clpyridin-3-y)-8-azabicyclo[3.2.11oct-8-vil-1-(3-
 fluorophenvl)propvllcyclobutanecarboxamide

N
a e
N N Me
T

25
| Cyclobutylcarbonyl chloride (0.041 g, 0.35 mmol) was added to a solution of
~ (18)-3-3-endo-(5-acetyl-2-methyl-4,5,6,7-tetrahydro-3H-imidazo{4,5-c]pyridin-
- 3-yi)-8-azabicyclo[3.2.1]oct-8-yll-1-(3-fluorophenyl)propylamine  (Preparation
20) (0.14 g, 0.2 mmol) and N-ethyl-N,N-diisopropylamine (0.045 g, 0.35
30 mmol) dissolved in dichioromethane (16 mi) under nitrogen at room




1o dichloronmethane (3 x 5 nl) and the conbined organic extracts were dried
(MgSH). The solvent was renoved under reduced pressure to afford the
title conpound as an off-white solid (0.133 g). 1H NVR (400N2tqbeCIHO0B3) : 8: .
7.33-7.43 (1H, m), 7.23-7.30 (1H, m, 7.01-7.05 (1 H, d), 6.93-6.99 (1 H,
d), 6.80YQH484PYH H t), 4.82-4.92 (1 H m, , 4.65 (2H, LT BABAIZ2037-4, 52
(1,H m, 3.56-3.66 (5H, n), 3.36-3.#46 (1 H n), 3.25-3.36 (1 H , -
2.45-2.63 (2H t), 2.40 (3H, s), 2.18-2.26 (2H, t), 2.15 (3H, s), 1.91-2.10
(2H, m, 1.49-1.77 (6H, m ppm LRMVS (electrospray) : mz [ MH] + 498,
[MH + 496. 20 Exanple 18 N-170 S)-3-[3-endo-(5-Acetyl-2-nethyl-4 5 6

7- t et r ahvdrienfieratirdazijetrenction wys stired mt 3o9in) tegaperaiireyfer d8[purs|and

' oct -8V didritheld HRHCB PE QR K6l 66ha¥8ehse SoiuBnNYoMe Y

ot o g@%@n.%tﬁiﬁa%%ﬁg% theﬁfr%g?ﬁﬁpg:%e%lth INACT(3 m?l\q:?l) was

S) 33y|[§% gngza(gl Cy? Eéug 5 Cgi%mﬁf@ﬁ;mgg%umﬁﬁmgammms ﬁzla@yrl din-
af i otenoextragy Of 28R BB ASPRE

é?r EElg:ng,Sl 80%%?}?2? Wgﬂgi ;f:lndds %@@) i nTmmeNmMMmemﬂedénﬁidggwiuaadTL ce)gen

~ reaction wald® §§l'r'rrer§)d gf’r%(?nﬁ eﬁ%@?@yﬁ%ﬁ% g%i%lﬁﬁg? 3@ qu@%ﬁ@g W th

sat ur at ed amu@mmofsmndﬂmm&aydr ogencar bonate solution (10 m). The product
was extract a
Xt ract e\ TubOf. h Rrapeoly o8 3N, K. 7(6h-x.0 (i, a)Rarber

h 10 ﬁg
ot ract ol vgth ) cRIGEHBt (AR 55852'«% G 7He Dol % QD .

extracts weg@sif 8 O(M% 4.52¢( entssmweirmwagi JATde3 Y ABAd, m),
presstre tos%gfé’a AR, 8, :fz%%z?‘dﬁﬁ a3 3. B0 (e G425 & (i 55, wes &

2.35-2.51 (5H, m), 2.00-2.25 (13H, m), 21.80-1.98 (2H, m),-1.56-1.67 (2H, m),
1.40-1.56 (2H, m) ppm.
15 LRMS (electrospray) : m/z [M+H]* 522, [M-H]" 520.

Example 19
N-[(15)-3-[3-endo-{5-Acetyl-2-methyl-4,5.6,7-tetrahydro-3H-imidazo[4,5-

clpyridin-3-y|)-8-azabicyclo[3.2. 1joct-8-yl}-1~(3-fluorophenyl)propyl}-3,3.3-
20 triflucropropanamide

3,3,3-Trifluoropropanoic acid (0.045 g, 0.35 mmol), 1-hydroxybenzotriazole

(0058 g, 0.38 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

‘25 hydrochloride (0.079 g, 0.41 mmol) and (15)-3-[3-endo-(5-acetyl-2-methyl-

| 4.5 6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-3-y1)-8-azabicyclo[3.2. 1}oct-8-yl}-

1-(3-flucrophenyl)propylamine (Preparation 20) (0.140 g, 0.31 mmol) were

. dissolved in dichioromethane (16 ml) under nitrogen at room temperature.
The reaction was stirred at room temperature for 18 hours and gquenched with -

30 saturafed aqueous sodium hydrogencarbonate solution (20 mif). The organic




m xture of rotamers. 1H NWVR (400MHz, CDCI3): 8: 7.22-7.29 (1H, ,
7.02-7.07 (1H, d), 6.87-6.97 10 (2H n), 6.09-6.13 (0.83H d), 5.82-5.86
(0.17H, d), 5.15-5.22 (0.17H, n), 5.03-5.13 (0.83H m, 436Xi¢RH00),
4.35-4.57 (11-1, n), 3.73-3.87 (0.34H, n), 3.60-3.67 (1.66H, t), 3.25-3.34
(2H, m?"‘&&%f%‘.‘oo (1H, m), 2.55-2.68 (2H, n), 2.35-2. PCYIBAOIFH
2.00-2.25 (13H, m), 21.80-1.98 (2H,%'M,-1.56-1.67 (2H, n), 1.40-1.56 (2H,
m ppm 15 LRVS (el ectrospray) : nmlz [ MH + 522, [MH + 520. Exanple 19
Nf(1l S)-3-f3-endo-(5-Acetyl-2-nethyl-4,5,6,7-tetrahydro-3H i m dazof 4, 5-

cl py(din-3-yl)-8-azabi cycl of ) :

3. 2.1l oct - 83/'}%% W-aésf-‘%“i‘%‘fﬁfgaﬁgn@iiﬁj%ﬂwﬁ§94)-3, Fhs-sclvent was yemeyedpadern de N
Me- ;N N hI\/EredEcéd Pr&ssureQo7Aiford, taegggawdmg@gg@@@nﬁ@ﬁ%ﬁﬁé dofiP(P486) O 35
moi ), 1-hy, Xﬂﬂ.n ' . g, O. mol ),

1- ( 3- di met h‘?f‘%ﬁn nopégh&@-égifi?ﬁﬁg%rﬁr bodi i ni de 25 hydrochl oride (0.079 g,
0.41 mmol ) &hdIMR $H08Mrix, EHACL]E aZ.e2y1.33{(tel m)] 7.02-7.07 (1H, d), 6.92-6.98

4,5,6, 7-4 et A b 7 , e - ' | .1
Toct-Boyl] -(Zﬁ?g'? P86 o TRt %gb?ﬁﬁ-'é&( B4Rk D EEL5 % 8158 4o a1
mmol ) wer e 24P bY (BB BDCAIGY Gt flare3F-#6531(1Hum)e 3.68-Bra% (M 3B, myom
t enper at ur €3.60-B166 (#H, 913 9853 87| FEGNA2 69008 PIMEL Ghilr£5b 9/ e folopr s and

hed t d rb t? ‘on’ (20
e orbl Aot Bl L mI e Do b oL 4 1R ol 0080 1 (ZHpitake s
renoved andl.8241e@0 (:Nﬁsmﬁ})1.56h‘a6§C(EHem),.“l)Ajms1.quwgﬁ-(.)ggﬁmmg ;ed\t;\/c{:}edhpressure
t ff t s t,es | . ich was a
ot %@V?H&!@t&%ﬁ%%m@ 5&8@@5& 30 403 33 (1H 1.,
7.02-7.07 (1H, d), 6.92-6.98 5 (2H n), 6.66-6.72 (0.85H, d), 6.36-6.42
(0.15H, d), 5.27-5.34 (0.15H, ny, 3.5.39 (0.85H m, 4.61 (2H s),

H

4.35-4.53 ( m.., ..3. 68- 3. 88 (t0.3 \ ) ~00-3.66 (1.71-1, t), 3.25-3.37
(2H, m, 206 nges(5-fcety-Zmethd 5 6, Btetrahydro-3H-imidazof4,5-

clpyridin-3-vl)-8-azabicycio3.2.1]oct-8-vil-1-( 3-fluorophenvi)propvylltetrahydro-
15 -pyran-4-carboxamide
. N |
Me—( ]
N NYME
N O

T

Tefrahydropyran-4-carboxylic  acid (0.046 g, 0.35 mmot), 1-
hydroxybenzotriazole (0.058 g, 0.38 mmol), 1—(3-dimethyiaininopropyl)—?;‘—
20  ethylcarbodiimide hydrochloride (0.079 g, 0.41 mmol) and (1S)-3-[3-endo-{5-
acetyt-2—methyl—4,5,6,7-tetrahydro-3H—imidazo[4,5—c]pyridin-3-yi)-8—
azabicycio[3.2.1]oct-8-y|]—1-(3-ﬂuorophenyl)propylémine (Preparation  20)
(0.14 g, 0.31 mmol) were dissolved in dichioromethane (16 ml) under nitrogen
at room temperature. The reaction was stirred at room temperature for 18
25 hours and quenched with saturated aqueous sodium hydrogencarbonate
solution (20 ml). The organic phase was removed and dried (MgS04). The
- solvent was removed under reduced pressure to afford the fitle compound as
an off-white solid (0.145 g) which was a mixture of rotamers.
| H NMR (400MHz, CDCla): 6 : 7.22-7.35 (1H, m), 7.02-7.08 (1H, m), 6.88-7.01
30 (2H, m), 5.93-6.04 (0.85H, d), 5.75-5.82 (0.15H, d), 5.16-5.25 (0.15H, m),




m, 2.35-2.50 (5H, m, 2.17-2.25 (2H, nm), 2.13 (31-1, s), 2.00-2.11 (2H,
m, 1.82-1.99 (2H, m, 1.56-1.65 (2H, m, 1.40-1.57 (2H, mM ppm 1o LRMS
(el ectrospray) - mz [ MtH + 550, [MH + 548. Exanpl e 20 N-JQdober 2006 }
S) - 3- 13 éS Acetyl -2-nmethyl-4 5 6 7-tetrahydro-3H i m dazor4 5- clpyrid
in-3-yl )% %0%{% BHcvel of 3. 2. 11oct - 8- vl | - 1-(3-fl uorophenyl ) BF&#3{02%r ahyd ro
15 -pyran-4-carboxamde N M ] 10 M8 Oy NNO OF

Tet r ahydr opyr an- 4- carboxylic acid (0.046 g, 0.35 muol), 1-

hydr oxybenzotriazol e (0.058 g, O. 38 mml) 1 (3 di met hyI am nopropyl)-3 20

et hyl car bodi i m de hgdrochl ori de g I% %
S) - 3- [ 3- endd0¢s2-15 (0.85H, q), 4.62 (2 s) 43 ~457(1H m), 9240 (2H, m), 3.73-

Z;SL IyL §| gf:; sl (081, %7‘3@@1381*% W*rglrﬂg hraéwhg éﬁFF]rHYLQ@ESE% aayzhf?ng 20)
(0.14 )g;, fg?%rﬁ%?)&!ﬂeﬂé o?igt(ﬂ %%cﬁg“' "ﬁ 3&1@17161)? n'@")(i )%%U@L 5]

nit rogen at.3ponay Enpm)qume . The reaction was stir red_ at roomt enper ature
L)%Ir ogeﬁ%am@ %tg?lﬁége:d?‘m})ﬁftéﬁggt@m ggﬁaggd\l,\;? renoved and '

dried (MgSH4). The solvent was renoved under reduced pressure to afford

the title corrpound as an off- V\hitewéMS g) which was a m xture of
rotamers. 'H NVR (400MHz, CDC1 } —r.22-1-35 (11-1, rT) 7. 02- 708(1H
n, 6.88- 7M{(1St)r3-{3>ﬁndmf2 Metlw~§-(6 .afu;;! s

5.16-5.25 (EQ-Iisﬁidaz455:
5.04-5. 15 3.92-4.02 (2H, m,

3. 73- .3!%9 B} d . Garogyamige 2 3.42 (4H, n), 2.36-2.48
(2H, ™, 223257(7H rr) 212223(5H -2 10 (2H, m,
1.84-1.96 (2H, m, 1.39-1.84 (7H, m Me Iectros;&ray) > nfz

[ MHH + 552, [MH] + 55Q,
Q F

1-(3—Dimethy[aminopropyl)~3-ethylcarbodiirﬁide hydrochloride (0.035 g,
- 0.18 mmol} was added to a solution of tetrahydropyran-4-carboxylic acid
15 (0.022 g, 0.17 mmol), (1S)-3-{3-endo-[2-methyl-5~(3,3,3-triflucropropanoyl)-
4,5,6,7—tetrahydro-3H—imidazo[4,5-c]pyridin-3~y|]—8-—azabicyclo[3.2.1]oct-8-yi}-
1-phenyipropylamine (Preparation 24) (0.075 g, 0.15 mmol), triethylamine
(0.03ml, 0.22 mmol) and 1-hydroxybenzotriazole (0.027 g, 0.18 mmol)
dissolved in dichloromethane (3 ml) under nitrogen at room temperature and
20 stirred for 18 hours. The solvent was removed under reduced pressure and
the residue was purified by flash column chromatography on silica gel eluting
with a solvent gradient of dichloromethane : methanol : concentrated aqueous
ammonia (95 : 5 : 0.5, by volume, changing to 92 : 8 : 0.5). Product
containing fractions were evaporated to afford the title compound as a white
25 foam (0.075 g) which was a mixture of rotamers.
- THNMR (400MH2, CDCla): 6 : 7.32-7.38 (2H, m), 7.23-7.32 (3H, m), 5.82-5.89
© (0.85H, d), 5.66-5.72 (0.15H, d), 5.39-5.45 (0.15H, m), 5.11-5.17 (0.85H, q),
4.70 (1.7H, s), 4.67 (0.3H, s), 4.39-4.55 (1H, m), 3.93-4.04 (2H, m), 3.72-3.80
{0.3H, m), 3.65-3.71 (1.7H, m), 3.25-3.43 (6H, m), 2.62-2.74 (2H, m), 2.15-

GT{.1B03/ 01220 48




Exanmple 21 N((1 S)-3-f3-endo-[2-Methyl-5-(3,3,3-trifluoropropanoy
fl-4,5,6,7-tetrahvdro- 3Him dazo[ 4,
5-cl pyridin-3-yll-8-azabicvcloi 3.2.11oct-8-yl)-1 10 5 October 2006
phenyl pro‘gﬁ %tetrahydro--pyran 4-carboxamde N Me- NFO1LF NOF O
1- (3- Di LYY nopr opyl ) - 3- et hyl car bodi i ni de hydr ochl or FEEIRBOE88 g, 0.18
nmol ) was added to a sol ution of tet‘?ahydropyran 4-carboxylic acid 15
(0.022 g, 0.17 mol), (I S)-3-{3-endo-[2-rrethy| -5-(3,3,3-trifluoropropanoyl)
4,5, 6, 7-tetrahydro-3Him dazo[ 4, 5-c] pyridin-3-yi]-8-azabicyclo[3.2.1
]oct 8-yl }- 1-phenyl propyl am ne (Preparation 24) (0.075 g, 0.15 mol),
triethyl arﬂZtﬁB (8. 93, 2100-2.122(2yoh), B86-2100¥2idpRybé et Bdadbl,en),01.8237 g,
0.18 rrm)l) @ﬁ_gd.}‘zﬁ d| chl oronethane (3 m ) under nitrogen at room
terrperature an Prred for 18 hours. The, solvent was renoved under

reduced pr &EM éelgatrosprey) ¢ mlzwél-ﬂva@%dM-fﬂ 808y flash col um
chr onmat ogr FBUMdO@ SlesfaHFﬁH(ﬁ' Nt HAg2. V@%Hﬂ:gﬁgt}éeﬂt&ﬁblﬁ%@nmq@ﬁes C,

di chi orone e oncent r at aqueous ammonia (95 0.5,
by vol ufte, &%&’mé" rfr%o 1'47 °: 0.5). Product <containing fractions were
evaporated to afford the t|tIe conmpound as a V\/nite 25 foam (0. 075 g) which
was a mxture of rotanmers. 'H NWVR ( OOI\/le | 3) © 7.32-7.38 (2H, m, -
-7.23-7.32 (3H, m, 5.82-5.89 (0. 85&%—@?—%—66 5. 72 (0 15H, d), 5.39-5.45
(0.15H, m 3, 53-m;fmotd-Mm&ﬁ»{awndo&-mthm 5{8 353-{rifluoBapIODARDYIY) , 4. 39- 4. 55

1.85-2.00 (2H, .

m,

e 2.00-2 13 (2H

1.64-1.84 (4H n, 1.43- 1.63 (4H, m ppm ectrospray) : mz [ MH +
602, [MH + 600. Found C, 62.85; H, 7. OMeNg’l 42. C32H42F§N503. 0. 5nol
H2O requires C, 5 62.93; H, 7.10; N, . 479 i

T

F 'N‘l N O F
F O ! o

‘1-(S-Dimethyla-minopropyl)-3~ethylcarbodiimide hydrochioride (0.035 g,
0.18 mmol) was added to a solution of 3,3,3-trifluoropropanocic acid (0.022 g,
15 017 mmol), (1S)-3-{3-endo-[2-methyl-5-(3,3,3-triflucropropanoyt)-4,5,6,7-
tetrahydro-3H-imidazof4,5-c]pyridin-3-ylj-8-azabicyclo[3.2.1]oct-8-yl}-1-
phenylpropylamine (Preparation 24) (0.075 g, 0.15 mmol), triethylamine
(0.03 mi, -0.22 mmo!) and 1-hydroxybenzotriazole (0.027 g, 0.18 mmol)
dissolved in dichloromethane (3 ml) under nitrogen at room temperature and
20 stirred for18 hours. The solvent was removed under reduced pressure and
the residue was purified by flash column chromatography on silica gel eluting
with a solvent gradient of dichloromethane : methanol : concentrated agueous
ammonia (95 : 5 : 0.5, by volume, changing to 92 : 8 : 0.5). Product
containing fractions were evaporated to afford the title compound as a white
25 foam (0.075 g) which was a mixture of rotamers.
~ H NMR (400MHz, CDCl,): 3 : 7.32-7.38 (2H, m), 7.22-7.31 (3H, m), 6.39-6.47
- (0.8H, d), 6.08-6.18 (0.2H, d), 5.51-5.59 (0.2H, q), 5.18-5.25 (0.8H, q), 4.70
(1.6H, s), 4.66 (04H, s), 4.40-4.55 (1H, m), 4.06-4.16 (0.2H, m), 3.63-3.71
(1.8H, t), 3.25-3.36 (4H, m), 3.00-3.14 (2H, m), 2.58-2.72 (2H, m), 2.36-2.50




33 3-Trifluoro-N-((1 S)-3-f3-endo-[2-nmethyl-5-(3,3,3-trifluoropropanoyl) 4
5 6 7-tetrahydro-3Hinm dazof 4
5-c)pyridin-3-yll-8-azabicyclo[3.2.1loct-8-yl}- 10 5 October 2006

1- phenyl | propyl ) propanamide NF Me-~-NN*M-NNO F F Il FO

1- ( 3- Di M2 ¢3U8a4™inopr opyl ) - 3- et hyl car bodi i mi de hydr ochl orpclersp®o3» g, 0.18
nmol ) was added to a solution of 3,303-trifluoropropanoic acid (0.022 g,

15 0.17 mmol ), (1

S)-3-{3-endo-[2-net hyl -5-(3,3,3-trifluoropropanoyl)-4,5,6, 7-

tetrahydro-3H i m dazo[ 4, 5-c] pyridin-3-yi]-8-azabicyclo[3.2.1]oct-8-yl}-1
phenyl prop Hinﬂnble2(ﬂ 2155 @H,an), 220162197510, m{) 184-2@1 \2Ht m)etid-aé3ne

(0.03 m, irm)g_} and 1- hydroxybenzotrl azole (0.027 g, 0.18 mmol)

di ssol ved dT' ‘onet hane (3 m ) under nitrogen at roomtenperature and .
20 stirrediRMS Mebtmspray)'hmlzs{i\l/hrbl]ﬁﬁo@, M-Elfo5@gl under reduced pressure and

t he residu fd4edy b I
cl'uting o GoprdtH Lar e LFo S b AEa s B PR g fresE, .
concentﬁatéﬁﬁﬁqt&bcﬁjﬁ MnbHL%.(95 : 5 : 0.5, by volume, changing to 92 : 8

: 0.5). Product containing fractions were evaporated to afford the title

conpound as a white 25 foam (0.075_g) which was a m xture of rotanmers. 1H
NVR (400MHz, CDCI3): 6: 7.32-7.38 (@EE‘_“JE}Q.ZEZ 22-7.31 (3H, m, 6.39-6.47

(0.8H, d), !\ﬁ({ﬂS)—-@«{BBe:é&b-EH\ndl)vl 5(.’53 ﬁtrﬁ&of@r@bbn@)l‘-ﬁt?ﬁ b&-thy(fb-8H, q),
4.70 (1.6 1 06-4.16 (0.2H, m,
3.63-3, 71 2l d Li:ll—rr) 2.58-2.72 (2H,
m, 2.36-2p ggm@@clobomecmd)&mﬁia 954 PCT/IBOS/ 01220 50 (5H n,
2.18-2.35 (2H, m), 2.01-2.17 (2H, rr) 1942N01 1.43-1.63 (4H, m
ppm LRMB (el ectrospray) : mz [ MH| M! 98 Found C 57.51; H®

%rs\f/\fea H 502 N

5.91; N, 11.47. C29H35F6N502. 0 25rTD
11.59% Exanple 23

~ Cyclobutylcarbonyl chioride (0.02 ml, 0.17 mmol) was added to a solution of
- S)-3-{3-endo-[2-methyl-5-(3,3,3-trifluoropropanoyl)-4,5,6,7-tetrahydro-3H-
15 imidazo[4,5-c]pyridin-3—yi]—8~azabicyclo[3.2.1]oct—8-yi}-1-pheny!propylamine _
(Preparation 24) (0.075 g, 0.15 mmol) and triethylamine (0.03 ml, 0.22 mmol)
dissolved in dichloromethane (3 ml) under nitrogen at room temperature. The
_reaction was stirred at room temperature for 1.5 hours, and the solvent was -
removed under reduced pressure. The residue was purified by flash column
20 - chromatography on siica gel eluting with a solvent gradient of
dichloromethane : methano! : concentrated aquecus ammonia (85 : 5: 0.5, by
volume, changing to 92 : 8 : 0.5). Product containing fractions were
evaporated to afford the titte compound as a white foam (0.068 g) which was
a mixture of rotamers.
25 "H NMR (400MHz, CDCls): & : 7.32-7.39 (2H, m), 7.22-7.31 (3H, m), 5.86-5.93
(0.87H, d), 5.60-5.64 (0.13H, d), 5.36-5.43 (0.13H, m), 5.09-5.16 (0.87H, q),
- 4.72 (1.8H, s), 4.69 (0.2H, s), 4.39-4.56 (1H, m), 3.64-3.71 (2H, 1), 3.25-3.36
(4H, m), 2.93-3.03 (1H, m), 2.62-2.75 (2H, m), 2.34-2.52 (5H, m), 2.00-2.33
(8H, m), 1.82-2.00 (4H, m), 1.41-1.61 (4H, m) ppm.
30 LRMS (electrospray) : m/z [M-H]* 570.




N-((1 S)-3-{3-endo-[2-Methyl-5-(3,3
tr

3-trifluoraopropanoyl)-4,5,6,7-tetrahydro- 3Him dazo[4, 5-c]pyrid
i n-3-vll-8-azabicycl of 3. 2. 11oct-8-yl}-1 10 5 October 2006
phenyl propyl ) cycl obut anecarboxamide N M |ONF .. FOF ~NO

Cycl obuQ 8yl chloride (0.02 m, 0.17 mmol) was addBGTAB34IRH| uti on of
1 51
S) -3-{3-endo-[2-net hyl -5-(3,3,3-trifluoropropanoyl)-4,5,6, 7-tetrahydro-3H

[ m dazo[ 4, 5-c¢] pyri di n-3-yi ] - 8-azabi cycl o[ 3. 2. 1] oct - 8- yl }-1- phenyl propyl am n
e (Preparrﬁé (532434 (60 4757.9.1; N, 15207010, HRfFNEDS! 0)8rasl HeO(Ro0BeslC, 0

nmol ) disso Lé:r&d thane (3 m') under nitrogen at room
tenperatur@4 ?h'é’ r"e?a&il % stirred at roomtenperature for 1.5 hours,
and the solvent was renopved under reduced pressure. The residue was

purified by flash colum 20 chromt%g[ﬂﬁgyglpn silica gel eluting with a
sol vent gradi ent of dichl oronetha . concentr at ed aqueous

anmoni as ( 9Kletid (08‘,63 { Bvendmlajrr@th\d%fﬁﬁﬁcﬂl‘lﬂﬁomrbDﬁnOV rd=3.6.7er oduct

cont ai ni Ngg ;§|5|g¥(t;|hg QIﬂbﬁ-@[{%‘%UHd as a
rotamers (400MWHz,

white foam6-06¢ T XU UT
CDC13) : 8: pIeRARpPYEArINALS 7. 22 7.31 (3H m, 5.86-5.93 (0.87H, d),
5.60-5.64 (0 13H, d), 5.36-5.43 (0.13H., n)N 5.16 (0.87H, q), 4.72

(1.81-1, s), 4.69 (0.2H s), 4.39-4.
3.25-3.36 (4H, m, 2.93-3.03 (1 H,
n), 2.00-2.33. (8H, r‘r) 1.82-2.00 (4
(el ectrospray) : M@ H]Hr 570. 5%
PCT/ 1 B0O3/ 01220 51 Foa 67 .3

"H2O0 requires C, 64.12; H,
S) - 3- (3- endo- f 2- met hyl - 5 (
tetrahydro-3H i m dazof 4 5-

64- 3. 71F(2H t),

- 'YW .34-2.52 (5H,
-41-1.61] (4H % ppm 30 LRVB
2006 WOD3/ 1784954

N, 12.02. C31H40F3N502. 0. 5n#l
74 12; N 12.06% Exanple 24 5 Methyl (1

-trifluoropropanovl)-4.5,6,7-
i di n-3-yl 1-8-azabi cyclof 3. 2. 11 oct-8-vl}-1-

Qg

10 Methyl chloroformate (0.015 mi, 0.19 mmof) was added to a solution of (18)-
3-{3—end0-[2-methyl-5-(3,3,3—triﬂuoropropanoyi)~4,5,6,7—tetrahydro-3H- |
imidazol4,5-c]pyridin-3-yl]-8-azabicyclo[3.2. 1]Joct-8-yi}-1 -phenylpropylamine

~ (Preparation 24) (0.075 g, 0.15 mmol) and triethylamine (0.03 ml, 0.22 mmol)
dissolved in dichloromethane (3 mi) under niirogen at room temperaiure. The
; 15 reaction was stirred at room temperature for 1.5 hours, and the solvent was
removed 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 (95 : 5 : 0.5, by
volume, ‘¢hanging to 92 : 8 : 0.5). Product containing fractions were

20 evaporated to afford the title compound as a white foam (0.062 g).
'H NMR (400MHz, CDCls): 6 : 7.33-7.40 (2H, m), 7.21-7.33 (3H, m), 7.04-7.18
(1H, m), 4.82-4.96 (1H, m), 4.73 (2H, s), 4.43-4.60 (1H, m), 3.64-3.73 (1H, 1),
3.46-3.64 -{4H, m), 3.39-3.47 (1H, m), 3.26-3.38 (3H, m), 2.62-2.77 (2H, m),
2.49-2.59 (2H, m), 2.43 (3H, s), 2.19-2.30 (2H, m), 1.92-2.08 (4H, m), 1.48-

25 1.68 (4H, m) ppm.
LRMS (electrospray) : miz [M+H]* 548, [M-H]" 546.

- Found C, 60.47; H, 6.68; N, 12.45. CosHasF3sNsOa. 0.5mol H-0 requires C,

- 60.42; H, 6.70; N, 12.58%. '




phenyl propyl carbamate N ~-~I Me -~~|" INF om MO /NNOF Ot 1o
Met hyl chl oroformate (0.015 m, 0.19 mmol) was added to a solution of (1
S)- 3-{3-endo-[2-nethyl-5-(3,3,3-trifluoropropanoyl) -4, 5 October 2006 :
5,6, 7-t @JIMQ i m dazo[ 4, 5-c] pyri di n-3-yl ] - 8- azabi 1
] oct - 8- %f(? - %enyl propyl am ne (Preparation 24) (0.075 ggﬁk}%&éiéﬁol) and
triethylamne (0.03 m, 0.22 nmmmol) dissolved in dichloronmethane (3 nl)
under nitrogen at roomtenperature The 15 reaction was stirred at .room
tenperature for 1.5 hours, and the solvent was renoved under reduced
pressure. The residue was purified bé fl ash _col um chromat ography on
silica gel eluting wwth a solvent g f d| Chl or onet hane : net hanol
concentr at qﬁemyg@wc_a_@ﬂag:;( z i iPY(S Rengipédgi® to 92 : 8
0.5). Product, con ] aégrdthetltle
conpound a?@%ﬁm e MSNYidog JARYAID-S/RIdaz0lgD- 7 337 40
(2H, m, 7.@@@&3@&&1& b_tylate? 04-7.18 (1 H, rr) 4 82-4.96 (1 H m, 4.73
(2H, s), 4.43-4.60 (1 H m, 3.64-3.73 (1 H ), 46364(4H n,
3.39-3.47 (1 H m, 3.26-3.38 (3H m, 231@_% (2R, ,  2.49-2.59 (2H,
m, 2.43 (3H, s), 2.19-2.30 (2H, m, 1. 4H dMél8 25 1.68 (4H,
6. Found C, 60.47,

m ppm LRVS (electrospray) : nfz [ Mt
H 6.68; N, 12.45. CZaHSGFSINSOS 0 5 eqwres 60.42; H, 6.70; N,

12.58% 5 QOctober 200¥e0y

3-endo- (8-{(3S)-3-f(netho: m nol - 3- phenyl pr opyl - 8-
azabicyclo[3.2.]1 loct-3-vP)- thyl-4,5,6,7-tetrahvdro-3Him dazo[ 4, 5- cl
pyrid i ne-5-ca rboxylate e EFONNO O

5

Methyl chloroformate (0.015 mi, 0.19 mmol) was added to a solution of
methyl 3—endo-{8—[(3S)-S-amino-3—phenylpropyl]-S-azabicycio[3.2.1]oct—3-yl}-
2-methyl-4,5,8,7-tetrahydro-3H-imidazo[4,5-c]pyridine-5-carboxylate
10 (Preparation 26) (0.06 g, 0.14 mmol) and triethylamine (0.03 ml, 0.22 mmol)
dissolved in dichloromethane (3 ml) under nitrogen at room temperature. The
reaction was stirred at room temperature for 18 hours and the solvent was
removed under reduced pressure. The residue was purified by flash column
| chromatography on silica gel elutng with a solvent gradient of
15 dichloromethane : methanol : concentrated aqueous ammonia (94:6:0.6, by
volume, changing to 92 : 8 : 0.8). Product containing fractions were
evaporated to afford the title compound as a white foam (0.058 g). _
"H NMR (400MHz, CDCls): & : 7.22-7.38 (6H, m), 4.87-4.94 (1H, m), 4.42-4.63 -
(8H, m), 3.65-3.75 (5H, m), 3.62 (3H, s), 3.41-3.47 (1H, 1), 3.28-3.37 (1H, m),
20 2.60-2.66 (2H, m), 2.49-2.60 (2H, m), 2.43 (3H, s), 2.20-2.27 (2H, m}), 1.96-
| 2.20 (4H, m), 1.72-1.82 (1H, m), 1.48-1.69 (3H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 496, [M-H]" 494.
Found C, 64.34; H, 7.66; N, 13.79. 027H37N5O4 0.5mol Hx0 requires C,
A 6426 H, 7.59; N, 13.88%.
25
Exampie 26
Methvl 2-methy!-3-endo-(8-{(35)-3-phenyl-3-{(3,3,3~
triﬂuoronropanovl)amino]propvi}-&-azabicvclo[3.2.11oct-3—vl)—4,5',6,7- _
tetrahvdro-SH—imidazoM.5-c]pvridine-5—carb0$<vlate

—~




5 Methyl chloroformate (0.015 m, 0.19 mml) was added to a sol ution of
met hyl 3-endo-{8-[(3S)-3-am no- 3- phenyl propyl ] - 8-azabicyclo[3.2.1

]oct-3-yl}- 2-nethyl-4,5,6,7-tetrahyd 5 October 2006
ro-3Hi 4, 5-c] pyridi ne-5-carboxylate 10 (Preparation 26 06 g,
0.14 mg%éjgﬁ%%rl ethyl anine (0.03 ni,, 0.22 nml) di ssof¢EH {qszzo

di chl oronet hane (3 ml) under nitrogé&h at room tenperature. The reaction
was stirred at roomtenperature for 18 hours and the solvent was renoved
-under reduced pressure. The residue was purified by flash col um -
chromat ography on silica gel eluting with a sq|vent gradient of 15 '

di chl oronet hane : nethanol : concentrated agggL nla (94: 6: 0.6, by
vol une, changing to 92 : 8 : 0.8). Prod n  ons were
evaporated to afford the title conpound It 0 058 g). 1H NWR
(400MHz, CDCI3): 6 : 7.22-7.38 (6H, m .94 (1H,On) 4.42-4.63 (3H,
m, 3.65-3.75 (51-1, 3.6 S)N—3: " 47 (1 H "t), 3.28-3.37 (1 H,
m, 20 2.60-2.66 (gHﬁ%ﬁ;Tgf. .60 (2H, , 2.43 (3H, s), 2.20-2.27 (2H,
m, 1.96- 2.20 (4H, mfr 1.62-1 H nm, 1.48-1.69 (31-1, m ppm LRVS
(el ectrospray) : nmz [MH + 40 [MH + 494. Found C, 64.34; H, 7.66; N,
13.79. C27H37N504. 0.5nmol H2Q regquires C, 64.26; H, 7.59; N, 13.88% 25
Exanpl e 26 Methyl 2-nethyl -3-&hdo- (8-{(3S)-3-phenyl-3-f(3,3, 3-
trifluoropropanoyl)ani nol propyl | -8-azabicyclof3.2.1 loct-3-~r1)-4,5.6.7-

t etrahydro- 3Hi m dazo5-cl pyri di ne-5-carbgylate 5 COctober 2006, WO 084954
PCT/ | B03/ 0143Dismthyiaminapropy 3 ewicamesiiide npdonioride ‘004 g0

1- (3- Di met Rgi@ywAPAARYd lo & selutivh G d-irMudroprspansiclavid (®0(8.riK 0916 0. 21

5 mmol), methyl 3-endo-{8-[(3S)-3-amino-3-phenylpropyl}-8-
azabicyclo[3.2.1]oct-3-yl}-2-methyl-4,5,8,7-tetrahydro-3H-imidazo[4,5-
clpyridine-5-carboxylate (Preparation 26) (0.06 g, 0.14 mmol), triethylamine
(0.03 mi, 0.22 mmol) and 1-hydroxybenzofriazole (0.03 g, 0.20 mmol)
dissolved in dichloromethane (3 ml) under nitrogen at room temperature. The

10 reaction was held at room temperature for 18 hours. The solvent was

' removed under reduced pressure and the residue was purified. by flash
column chromatography on silica gel eluting with a solvent gradient of
dichloromethane : methano! : concentrated aqueous ammonia (94 : 6 : 0.6, by

'volume, changing to 92 : 8 : 0.8). Product containing fractions were

15 evaporated to afford the title compound as a white foam (0.071 g).

- 'H NMR (400MHz, CDCly): & : 7.28-7.36 (2H, m), 7.22-7.27 (3H, m), 6.37-6.50
(1H, d), 5.14-5.23 (1H, m), 4.51 (2H, s), 4.34-4.46 (1H, m), 3.60-3.68 (2H, m),
3.70 (3H, s), 3.27-3.33 (2H, m), 2.98-3.10 (2H, m), 2.57-2.64 (2H, m), 2.34-

. 2.52 (5H, m), 2.18-2.27 (2H, m), 2.00-2.10 (2H, m), 1.91-2.00 {2H, m) 1.40-
20 1.60 (4H, m) ppm. :
~ LRMS (electrospray) : miz [M+H]" 548, [M-H]" 546.
Found C, 59.99; H, 6.69; N, 12.49. CagHssF3NsOs. 0.75mol H,0 requires C,
59.93; H, 6.74; N, 12.48%.

25 Example 27
Methvl (1 8)-3-{3-endo-(5-acetyi-2-methyl-4,5.6,7-tetrahydro-3H-imidazof4,5-
- clpyridin-3-vl}-8-azabicyclo[3.2.1Joct-8-yl]-1-phenvlpropylcarbamate -




miol) was added to a solution of 3,3,3-trifluoropropanoic acid (0.015 m,
0.16 5 mmmol), nethyl 3-endo-{8-[(3S)-3-am no-3-phenyl propyl] - 8-
azabicyclo[3.2.1 Joct-3-yl}-2-nethyl-4,5,6, 7-tetrahydr o- 3HSi(dtakez 206, 5

c] pyridi ne-5-car boxyl ate (Preparation 26) (0.06 g, 0.14 mol),

tri et hyMPHBO%0.03 nl, 0.22 mmol) and 1- hydr oxybenzotri’ﬁf’é“‘@fo(l@*‘OS g,
0.20 mmol ) dissol ved |n di chl or onetane (3 ml) under nitrogen at room
tenperature. The 10 reaction was held at roomtenperature for 18 hours. The
sol vent was renoved under reduced pressure and the residue was purified by
flash colum chromat ography on silica gel eluti n with a sol vent gradient
of dichl oronet hane : net hanol : concentrate s amonia (94 : 6 :
0.6, by volume, changing to 92 : 8 : uct peon |n|ng fractions
were 15 evaporated to afford the titl % e foam (0.071 g). -
"H NVR (400MHz, CDCI3):8:728736 ,7227 (3H m, 6.37-6.50
(1 H d), 5. 14-5.23 (phedsl, \ . 34-4. 46 1 H, , 3.60-3.68
(2H, m, 3.70 (3H, s), 98310(2H n) 2.57-2.64
(2H, m, 2.34- 2.52(5H,}%}2, 18227(2H rr) 200210(2H n,
1.91-2.00 (2H, m, 1.40- 20

(4H, m ppm LRMS (electrospray) : mz
[ MiH] + 548, [M H + 546. Fou 59.99;: H 6.69; N, 12.49. C28H36F3N503.
0. 75mpl1 H2O requires C, 59.

*"H, 6.74; N, 12.48% 25 Exanple 27 Methyl (1
S)-3-(3-endo- (5-acetyl-2-nethyl-4 5 6 7-tetrahydro-3Him dazot4,5
clpyridin-3-vl)-8-azabicyclol3 2.11oct-8-yll-1-phenyl propyl carbamate 5

Cct ober 2q@§thw\ﬂwm¢)mm (@027 Bh P .85 noickuwres addedI iR & splutionead (18 N Me

{N O\ 004\/3 %é 0(‘@ Ejéﬁ’é'% tEyl(-@ ? rah?%%mldaifﬂ@ 536} poRdihes-g1)-

sol ution )
6, 7-t etd arayazablsvclp daert485lich- Bbenﬂpmmd@m)ne Preparatlon 28) (0125 g, ™~

8- azabi cych 8h3- At PCiand- Virktiylaheiy | RO.OBY| A ne.4GPT AMAGIT idkssoRRd (fh 125 g,
dichloromethane (5 ml) under nitrogen at room temperature. The reaction
was stirred at room temperature for 1.5 hours and the solvent was removed . -

_ under reduced pressure. The residue was purified by flash- column
10 chromatography on silica gel eluting with a solvent gradient of
- dichloromethane : methanol : concentrated aqueous ammonia (94 : 6: 0.6, by
Volume, changing to 92 : 8 : 0.6). Product containing fractions were
“evaporated to afford the title compound as a white foam (0.125 g).
"TH NMR (400MHz, CDCls): & : 7.19-7.34 (5H, m), 7.10-7.18 (1H, m), 4.82-4.92
15 (1H, m), 4.63 (2H, s), 4.40-4.53 (1H, m), 3.57-3.68 (5H, m), 3.37-3.44 (1H,
m), 3.24-3.35 (1H, m), 2.57-2.68 (2H, m), 2.44-2.56 (2H, m), 2.40 (3H, s),
' 2.17-2.25 (2H, m), 1.92-2.16 (7H, m), 1.43-1.66 (4H, m) ppm.
LRMS (electrospray) : m/z {[M+H]" 480.
Found C, 66.26; H, 7.87; N, 14.30. CaHa7NsOs. 0.5mol H.0 requu"es C,
20 66.37; H,7.84; N, 14.33%.

Example 28
N={(18)-3-[3-endo-(5-Acetyl-2-methy!-4,5,6,7-tetrahydro-3H-imidazol4,5-
clpvridin-3-v})-8-azabicyciol3.2. 1loct-8-vll-1-phenyipropyl}-3.3.3-

25 trifluoropropanamide




0.30 mmol) and triethylamne (0.06 m, 0.43 mol) dissolved in

di chl oronet hane (5 m ) under nitrogen at roomtenperature. The reaction
was stirred at roomtenperature for 1.5 hours and the sol véndcistes2¢0snoved
under reduced Q[essure. The residue was purified by flash colum io

chr omat oYPAPMEH%h silica gel eluting with a sol vent gradiPEmtiBesf01220

di chl oronet hane : nethanol : concent¥ated aqueous anmonia (94 : 6: 0.6, by
vol une, changing to 92 : 8 : 0.6). Product containing fractions were
evaporated to afford the title conpound as a white foam (0.125 g). 1H NMWR
(400MHz, CDCI13): S: 7.19-7.34 (5H, m, 7.10-7.18 (1H, m, 4.82-4.92 15

(11-1, ), 4.63 (2H, s), 4.40-4.53 (11-1, m), A5zZ368 (5H, n), 3.37-3.44
(11-1, n), 3.24-3.35 (1H, m), 2.57-2.68NPE~<Mm) |l 2. 44-2.56 (2H m), 2.40

(3H, s), 2.17-2.25 (2H, m), 1.92-2.16 ( m N-T. .\ﬁem(MH, m ppm LRMS
(electrospray) : mz [ MrH + 480. Found ; H 7.8%W; N, 14. 30.
C27H37N503. 0. 5mol H2O, requirgs C._ 2 > , 7.84; N 14.33% Exanpl e
28 N4(1 S)-3-13-endog Aceyfyl - 3= methyl - 4, 5,°6. 7-t et r ahydr o- 3H-i m dazo( 4, 5-
clpvridin-3 yl)-8-azabig 4. 11 oct-8-yl|-1-phenvl propyl)-3,3,3 25
trifluoropropanam de 5 Cct obenry 2096 WO 03/ 084954 PCT/ |1 B03/ 01220 55 N
Me--< 10, ~ M FHI101 F F
1- ( 3=Di net hyl am nopr opyl.) - 3- et hyt"car bodi i m de hydrochl oride (0.077 g, 5
0.4 mmol) was added to a solution of 3,3,3-trifluoropropanoic acid (0.03
m, 0.34 mmol), (1S)-3-[3-endo-(5-acetyl-2-nethyl-4,5,6,7-tetrahydro-3H
I m dazo[ 4, 5-c] pyri-d in-3-yi)-8-azabicyclo[3.2.1

i et ﬁwy;%“'#E%F%@?W“B?E@%ﬁeﬁé%ﬁ%@h*“ﬁ’r%f)y%%‘%‘z’éﬁé{%%o?,@&mé?" g
0. 40 Bl ) Och SHTHN RS AAGPAHPOR SRR ET 365-¢ATIHOTORFRRANH BFGEHORMTK 0om
t enper at ur g.34The pgaet), on as)BeBdemio-(Batkeiyl-2rmetai-uIR 6 Detihyar-Baur s.
The sol Ven%mi\g%%oféle,g%ﬁ%i&m- -§!)—r8?§|zua (?cgyclo[S.Z.1]oct—8-yl]-1-phenylpropylamine
(Preparation 28) (0.125 g, 0.3 mmol), triesthylamine (0.07 ml, 0.5 mmol) and 1-
hydroxybenzotriazole (0.061 g, 0.40 mmol) dissolved in dichloromethane
10 (6 ml) under nitrogen at room temperature. The reaction was held at room
temperature for three hours. The solvent was removed under reduced
pressure and the residue was purified by flash column chromatography on
silica gel eluting with a solvent gradient of dichloromethane : methanol :
* concentrated aqueous ammonia (94 : 6 : 0.6, by volume, changingto 92:8:
15 0.6 then 90 : 10 : 0.6). Product containing fractions were evaporated to afford
the title compound as a white foam (0.14 g) which was a mixture of rotamers.
'H NMR (400MHz, CDCl3): 6 : 7.32-7.40 (2H, m), 7.27-7.31 (3H, m), 6.50-6.58
(0.85H, d), 6.27-6.32 (0.15H, d), 5.31-5.58 (0.15H, m}, 5.17-5.24 (0.85H, q),
4.64 (2H, s), 4.38-4.60 (1H, m), 3.75-3.87 (0.3H, m), 3.63-3.71 (1.7H, 1), 3.30-
20 3.39 (2H, m), 3.01-3.13 (2H, m), 2.60-2.64 (0.3H, m), 2.64-2.70 (1.7H, 1),
| 2.37-2.52 (bH, m), 2.20-2.30 (2H, t), 2.17 (3H, s), 2.01-2.13 (2H, m), 1.92-
2.01 (2H, m), 1.45-1.65 (44, m) ppm.
LRMS (electrospray) : m/iz [M+Na]* 554, [M+H]" 532, [M-H]* 530.
Found C, 62.24; H, 6.90; N, 13.12. CagHasF3NsO2. 0.5mol H;O requires C,
25 62.21; H, 6.90; N, 12.95%.

Exampie 29
Methyl  1-endo-{8-[{3S)-3-(acetamido)-3-phenvipropvil-8-azabicyclof3.2.1loct-

3-vil-2-methvl-4.5 6.7 -tetrahydro-1 H-imidazol4, 5-clpvridine-5-carboxylate




pressure and the residue was purified by flash col um chromatography on
silica gel eluting wwth a solvent gradi ent of dichloronethane : nethanol :
concentrated aqueous amonia (94 : 6 : 0.6, by volune, charbgDetgber20@2: 8 :-
15 0.6 then 90 : 10 : 0.6). Product containing fractions were evaporated to
af ford MAE BT e conpound as a white foam (0.14 g) whi HUWHRLRI vt ure of
rotamers. 1H NMR (400MHz, CDCl 3): 8 7.32-7.40 (2H, m, 7.27-7.31 (3H, m,
6.50-6.58 (0.85H, d), 6.27-6.32 (0.15H, d), 5.31-5.58 (0.15H, m,
5.17-5.24 (0.85H, q), 4.64 (2H, s), 4.38-4.60 (1 H n), 3.75-3.87 (0.3H,
m, 3.63-3.71 (1.7H, t), 3.30 20 3.39 (2H, m, 3.01-3.13 (2H m, 2.60-2.64
(0.3H, m, 2.64-2.70 (1.7H, t), 2.37-2.52 (5H, m,izo-z.so (2H, t), 2.17

(3H, s), 2.01-2.13 (2H, m, 1.92- 2.01 (2H, ~45° ?8;[38(4H, m ppm LRMS
(el ectrospray) : mz [M:Na] + 554, [ M+ mé@ﬁi@+ 530.” Found C;. 62.24; -
H, 6.90; N, 13.12. C28H36F3N502. 0.5?% H2 O ires C, 25 62.21; H 6.90;
N, 12.95% Exanple 29 Met hyl

1-endo-{8-[(3S)-3-( acg% am go) - 3- phei\l | - 8-azabi cycl of 3. 2. 11oct -

|}-2-nethyl-4,5,6,7-t W&ﬁy

H i m dazof 4. 5-cl pyri di neil5-cgrboyl ate}-2-nmethyl -4,5,6, 7-tetraydro-1

H i mi dazof 4, 5- cl pyri di ne95- oylate 5 Cctober 2006 WD 03/084954
PCT/ 1 B03/ 01220 56 0 N N -{~ M /NN O\ Acetyl chloride (0.02 g,
0.25 mmol ) was added to a s ion of nethyl 1-endo- {8-[(3 :

S) - 3- am no- 3- phenyl propyl ] - 8- azabicycl o[ 3.2.1 Joct-3-yl}-2-methyl 5
4,5,6,7-tetrahydro-1 Himdazo[ 4, 5-c] pyridi ne-5-carboxyl ate

tri hydr ochhokd - i ' thyl 1-endo-
L oSN 02l s oot i oy e

di chl or one%ﬁﬁg)*@nafﬁir)o‘ﬁﬂ@f‘ymg?ﬁ’éb @%P?dy%mﬁﬁg@%ﬂ{ﬁ#%hg"t he reaction’
m f(t ;J_r es stJ';Jﬁ[,]@,g-tb_t}?rl']}ﬂ«@rdtitPHriﬁﬁ%ad?[&ﬁﬁgyﬂﬁh?&ﬂ%@xﬂa&e Wastrﬁ?dmtm?im Ihﬁt o
R L o AT
renoved un(e103 a udSdnmul e sissolvedTine dickiordoethere tdrit)i wadey nitragem abl um
chromat ogr ?ODCW Qc@rrﬁ:ielrio\ﬁﬁe and the reaction mixiure stired for 18 hours.
Dichioromethane (5 ml) was added and the solution washéd with saturated
10 aqueous sodium hydrogencarbonate solution (10 ml) and brine (10 _ml). The
- organic phase was dried (MgSO4) and solvent removed 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 (98 : 2 : 0.2, by volume, changing to 97 : 3:
15 0.3). Product containing fractions were evaporated to afford the fitle
compound as a white foam (0.09 g).
"M NMR (400MHz, CDCls): & : 7.40-7.25 (5H, m), 6.30-6.20 (1H, d), 5.20-5.10
(1H, q), 4.50-4.35 (3H, m), 3.80-3.60 (5H, m), 3.35 (2H, m), 2.80-2.60 (2H,
© 'm), 2.50-2.40 (5H, m), 2.30-1.90 (7TH, m), 1.70-1.45 (6H, m) ppm.
20 LRMS (electrospray) : m/z IM+H]" 480, [M-H]" 478.

Example 30
Methy! 1-endo-(8-{(38)-3-[(methoxycarbonyllamino}-3-phenylpropyl}-8-

azabicyclo[3.2.1loct-3-yD)-2-methyl-4,5,6,7-tetrahydro-1 H-imidazo{4,5-
25 clpyridine-5-carboxylate '




gel eluting with a solvent gradi ent of dichloronethane : nethanol .
concentrated aqueous ammonia (98 : 2 : 0.2, by volune, changing to 97 : 3:
15 0.3). Product containing fractions were evaporated to af5Sf@uaebet2@6titl e
conpoun%ugg a white foam (0.09 g). '"H NWR (400MHz, CDCI3): 5. 7.40-7.25
(5H, m Y&BB*BI20 (1H, d), 5.20-5.10 (1 H q), 4.50-4. BSU/IBR01ZY
3.80-3.60 (5H, m, 3.35 (2H, m, 2.806-2.60 (2H n), 2.50-2.40 (5H, n),
2.30-1.90 (7H, m, 1.70-1.45 (6H, mM ppm 20 LRVS (electrospray) : mz

[ MPFH] + 480, [MH + 478. Exanple 30 Methyl 1-endo-(8-f

(3S)-3-[ (net hoxycar bonyl ) am nol - 3- phenyl propyl } - 8- azabicyclo[S 2
Iloct-3-yl)-2-nethyl-4 5 6 7-tetrahvdro-1 H i m dazo[ 45 25
clpyridine-5-carboxylate --=------ -- ---- - N o7 ~-z-- 5 October 2006
WO 03/ 084954 PCT/I1B03/01220 57 O N e-ﬁ%-TN ved /RME o Met hyl
chloroformate (0.024 g, 0.25 mol) was jgddedy | ution of methyl
1-endo-{8-[(3S)-3-am no- 3- phenyl propyl }{8-azdbicyclo[3.2.1 Joct-3-yl}-2 5
nmethyl-4,5,6,7-tetra o- 1H i m daz ri di ne-5-carboxyl ate

tri hydrochloride (Pr 2 . 125 0.23 mol ) and N-ethyl -N, N

di i sopropyl amne (0.118 0.91 mmol ) dissolved in dichloronethane (4 m)
under nitrogen at roomt re and the reaction mxture stirred for 18
hours. Di chl oronet hane (5 s added and the solution washed with 10
~saturated aqueous sodi um hy ncar bonate solution (10 m) and brine (10
m ). The organi c phase was dried (MgJSO4) and sol vent renoved under reduced
pressure. The residue was purified by flash col um chromat ography on

o 2, 2 M ool g, 07 o otalnen o g
15 0. 2).  PAGIKrELIS -mm&wéﬁﬁwﬁg@m}é@%&dpﬁg@-%ﬁﬁ-@%&% the title
conpoung agnethyid, 6%, T-aamaltire/1 imidazol4,5-c]pyridine-5-carboxylate
trihydrochloride (Preparation 36) (0.125 g, 0.23 mmol) and N-ethyl-N,N-
diisopropylamine (0.118 g, 0.91 mmol) dissolved in dichloromethane (4 ml)
under nitrogen at room temperature and the reaction mixture stirred for 18
hours. Dichloromethane (5 ml) was added and the solution washed with
. 10 saturated aqueous sodium hydrogencarbonate solution (10 ml) and brine
(10 ml). The organic phase was dried (MgSOy) and solvent removed under
reduced pressure. The residue was purified by flash column chromatography
on sifica gel eluting with a solvent gradient of dichloromethane : methanol :
concentrated'aqueous ammonia (89 11:041, by volume, changingto 98:2:
16 0.2). Product containing fractions were evaporated fo afford the ftitle
- compound as a white foam (0.07 g).
H NMR (400MHz, CDCls): 8 : 7.40-7.10 (6H, m), 5.00-4.80 (1H, m), 4.60-4.40
(3H, m), 3.80-3.60 (8H, m), 3.50-3.30 (2H, m), 2.80-2.65 (2H, m), 2.60-2.40
(5H, m), 2.30-1.95 (6H, m), 1.85-1.50 (4H, m) ppm. '
20 LRMS (electrospray) : m/z [M+H]" 496.

Example 31
Methyl 1-endo-(8-{(35)-3-{(cyclobutyicarbonyl)aminol-3-phenylpropyl}-8-
azabicyciof3.2.1]oct-3-yi)-2-methyl-4,5.6. /-tetrahydro-1 H-imidazo[4,5-
25 clpyridine-5-carboxvlate




1H NWVR (400MHz, CDCI3): 5: 7.40-7.10 (6H, nm, 5.00-4.80 (1 H m, 4.60-4.40
(31-1, m, 3.80-3.60 (8H, m, 3.50-3.30 (2H, m, 2.80-2.65 (2H, m,
2.60-2.40 (5H, m, 220-1.95 (6H nm), 1.85-1.50 (4H m ppHhO@chet RNB
(electrospray) : mz [MH + 496. Exanple 31 Methyl 1-endo-(8-{(3S)-3-f
(cycl obﬁY@P% $dny! ) ani nol - 3- phenyl propyl ) - 8- PCT/IB03/01220

azabi cycl of 3. 2. 11oct-3-yl )-2-nmethyl 4.5, 6, 7-tetrahydro-1 Himidazo[4,5 25 -
c] pyridi ne-5-carboxylate 5 Oct ober 2006 WO 03/084954 PCT/1B03/01220 58 0
NW M~N~ NCdy O Cycfobutylcarbonyl chloride (0.03 g, 0.25 mmol) was
added to a solution of nethyl

1- endo-{8-[(3S)-3-am no- 3- phenyl propyl ] - 8-azabi cycl o] 3D, l]oct-3-yl}- 5
2-methyl -4,5,6, 7-tetrahydro- 1H i mi dazo[ 4, 5-c] pyri ct e-,g\car boxyl at e
trihydrochloride (Preparation 36) (0.123 e 23 nmoll) af¥Mav et hyl - N, N

di i sopropyl amne (0.118 g, 0.91 nmol) dissol n dgéchl oronethane (4 m)
under nitrogen at roomtenperature and the redctioh mxture stirred for 18
hours. Di chl oronet han 5 m he sol ution washed with 10

sat urat ed aqueous sodi ’ lution (10 mM) and brine (10
m ). The organi c phase wasildri ¢d (MgSO4) and sol vent renoved under reduced
pressure. The residue was Purified by flash col um chronmat ography on
silica.gel eluting with a soI gradi ent of dichloronethane : nethanol
concentrated aqueous amonia x99 1 : 0.1, by volune, changing to 98 : 2:
15 0.2). Product containing fractions were evaporated to afford the title
conpound as a white foam (0.08 g). 1H NMR (400MHz, CDCI3): S : 7.40-7.20

(58, 1 o B apdial i 63 byl vhg eegioldidi of
2.50-1. 50 (et drepgdem{846EIrdmmiap-Scpheryprapyll-8-azabicysin[3-2830ct-3-y1}-
' 5 2-methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine-5-carboxylate
- trihydrochloride (Preparation 38) (0.125 g, 0.23 mmol) and N-ethyl-N,N-
diisopropylamine (0.118 g, 0.91 mmol)} dissolved in dichloromethane (4 ml)
under nitrogen at room temperature and the reaction mixture stirred for 18
hours. Dichloromethane (5 ml) was added and the solution washed with
10 saturated aqueous soditim hydrogencarbonate solution (10 ml) and brine
- (10 ml). The organic phase was dried (MgS04) and solvent removed 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, by volume, changingi098:2:
15 0.2). Product containing fractions were evaporated to afford the fitle
compound as a white foam (0.08 g).
'H NMR (400MHz, CDClg): & : 7.40-7.20 (5H, m), 6.10-6.00 (1H, d), 5.20-5.10
(1H, q), 4.50-4.35 (3H, m), 3.80-3.60 (5H, m), 3.40-3.30 (2H, m), 3.00 (1H,
~ qQu), 2.80-2.65 (2H, m), 2.560-1.50 (21H, m) ppm. '
20  LRMS (electrospray) : m/z [M+HT" 520.

Example 32
Methyl 2-methyl-1-endo-(8-{(38)-3-phenvyl-3-{(3.3,3-
_ trifluoropropanovl)aminolpropyl}-8-azabicyclo[3.2.11oct-3-v1)-4.5.6,7-
25  tetrahydro-1H-imidazol4,5-clpyridine-5-carboxylate




Exanple 32 Methyl 2-nethyl-1 -endo-(8-f(3S)-3-phenyl-3-f(3, 3, 3-
trifluoropropanoyl)am no] propel } -8-azabicycl of 3. 2. 1l oct-3-vl)-4, 5,6,7 25
t et rahydro- 1Hi m dazof 4, 5- cl pyri di ne- 5- car boxyl ate 5 COct ob&rOcR®@620060

03/ 084954 PCT/|B03/01220 59 O N NOW NF~" 71 If N\ _FO

1- ( 3- Di MY W34 *nopr opyl ) - 3- et hyl car bodi i mi de hydr ochl orFM%OH38 g, 0.3
nmmol ) was added to a solution of 3, ¥3-trifl uor opropanoic acid (0.022 m,
5 0.25 mmol ), nethyl 1-endo-{8-[(3S)-3-am no-3-phenyl propyl]-8-
azabicyclo[3.2.1 Joct-3-yl}-2-nmethyl-4,5,6, 7-tetrahydro-1 Himdazo[4,5

c] pyridi ne-5-carboxyl ate trihydrochloride (Preparationg6) (0.125 g, 0.23
mmol), N-ethyl-N, N-diisopropylanmine (0.16 m, 0.91 mmol]) and 1-

hydr oxybenzotri azole (0.042 g, 0.27 mml) dis 'bp/l‘sj»i(glmoronet hane 10
(4 m) under nitrogen at roomterrperature.Mthé rgactijon was held at room
tenperature for two hours. Dichloronethgne (5 ' added and the

sol ution washed with saturated aqueous ggdi um hydr ogencar bonate sol ution
(10 M) and brine (10Fm ). Tlme organi g fas dried (MgSO4) and sol vent

removed under reduc e T e esi due~fas purified by flash colum 15
chromat ography on siliga g@l elpting with a solvent gradient of
di chl oronet hane : net hanol . eOnRsentrated aqueous ammnia (99: 1 : 0.1, by

vol une, changing to 98 : 2 : . Product containing fractions were
evaporated to afford the titl&wonpound as a white foam (0.077 g). 1H NWR
(400MHz, CDCI3): S : 7.40-7.25 (5H, m, 6.60 (1H, d), 5.20 (1H q), 20
4.50-4.35 (3H, m, 3.80-3.70 (5H, nm, 3.35 (2H, m, 3.15-3.00 (2H, q),
2.80- 2. 60 1(@DirmbthyParhiRoprafi (Sbthyidarbadidide 90hydibichioyidel. §8.06650 ¢, 4H, m)

Ef(’?npl IéR:I\%/g O(Zgrrﬁyg%)hﬁfﬁgsr %M?ied téﬂ azscgh.'\x/ﬁcl)\lr? ]o? 3§¥,g’-trih%11_oﬂp?oy§§|§oic[&Mﬂd’.oﬁﬂ%i,
1- endo- (8- [(B%) - 3- frewal),y| amimethyi3- ( 3-1f¢nrao-EBHES)13rpripgBHpenylpropyi]-8-
azabicyclo[3.2.1]oct-3-yl}-2-methyl-4,5,6, 7-tetrahydro-1H-imidazo[4,5-
clpyridine-5-carboxylate trihydrochloride  (Preparation 36) (0.125 g,
0.23 mmol), N-ethyl-N,N-diisopropylamine (0.16 ml, 0.91 mmol) and 1-
hydroxybenzotriazole (0.042 g, 0.27 mrﬁol) dissolved in dichloromethane
10 (4 ml) under nitrogen at room temperature. The reaction was held at room
temperature for two hours. Dichloromethane (5 mi) was added and the
solution washed with saturated aqueous sodium hydrogencarbonate solution
(10 mi) and brine (10 ml). The organic phase was dried (MgSO.) and solvent
removed under reduced pressure. The residue was purified by flash column
15 chromatography on silica gel eluting with a solvent gradient of
dichloromethane : methanol : concenirated aqueous ammonia (99 : 1: 0.1, by
volume, .changing fo 98 : 2 : 0.2). Product containing fractions were
evaporated to afford the title compound as a white foam (0.077° g).
'H NMR (400MHz, CDCh): & : 7.40-7.25 (5H, m), 6.60 (1H, d), 5.20 (1H, q),
20 4.50-4.35 (3H, m), 3.80-3.70 (5H, m), 3.35 (2H, m), 3.15-3.00 (2H, q), 2.80-
2.60 (2H, m), 2.50-2.40 (5H, m), 2.30-1.90 (6H, m), 1.65-1.50 (4H, m) ppm.
LRMS {electrospray) : m/z [M+Na]* 570, [M+H]" 548, [M-H]" 5646.

_ E Example 33
25 Methyl 1-endo-{8-[(3S)-3-(acetylamino)-3-(3-flucrophenyl)propyl}-8-

azabicyclo[3.2.1 ]oct~3—vl}-2~methvl-4,5,6,7—tet_rahvd ro-1H-imidazo[4.5-
clpvridine-5-carboxylate '




azabicyclo[3 2 1]oct-3-yl}-2-methyl-4 5 6 7-tetrahydro-1Hi m dazo[ 4, 5-
cl pyridi ne-5-carboxylate 5 Cctober 2006 WD 03/084954 PCT/1B03/01220 60 O
IN N~\OVe Me--\N~ HMe" /NN OF Acetyl chloride (0.062 5ctéber 2080 )

was add solution of nmethyl 1-

endo- {8§ﬁ?§%?g§'bnlno 3 (3 f | uor ophenyl ) propyl ] - 8- azabi c\F&{THB83/41230
Joct-3-yl} 5 2-nethyl - , 6, 7-tetrahydro-1

H i m dazo[ 4, 5- c]pyrldlne 5- carboxylate trihydrochioride (Preparation 40)
(0.409 g, 0.72 mol ) and triethylamne (0.33 g, 3.25 mml) dissolved in
di chl oronet hane (10 m ) under nitrogen at room tenpegat ure and the
reaction mxture stirred for 2 hours. The sol ution ma t hen washed with
water (10 m), | N sodi um hydroxi de sol ution gwfo brine (10 m).
The organi ¢ phase was separated, driedy( )l nd ‘sol v removed under
reduced pressure. The residue was puri sk col um chromat ogr aphy
on silica gel eluting mﬁth a sol vent di entf of dichl oronet hane :

met hanol : concentrat qg 1: 0. 1, by volune, changing -
to 97 : 3: 0.3). Pro “grc ons were 15 evaporated to

afford the title conpoun 1 mhlte foam (0.24 g). 'H NWR (400MHz, CDCl 3):
6 : 7.30-7.25 (1 H, . 172106290 (3H m, 6.80-6.50 (1H, m, 5.20-5.10
(1H, q), 4.65-4. 38 (3H n) -3.60 (5H, m, 3.50-3.30 (2H, m,
2.80-1.90 (16H, m, 1.70-1. i M ppm LRMS (electrospray) : m'z [MH +
498. 20 Exanpl es 34-43 were prepared by anal ogous net hods to those

descri bed above. LRMS was by el ectro-spray. 5 Cctober 2006 WO 03/084954

PCT/ 1 BO3/ Ojﬂgé:iyl%loride (0.062 g, 0.79 mmol) was added o a solution of methyl 1-
| endo-{8-{(3S)-3-amino-3-(3-fluorophenyl)propyi}-8-azabicyclo[3.2.1]joct-3-yl}-
5 2-methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine-5-carboxylate
trihydrochloride (Preparation 40) (0.409 g, 0.72 mmol) and triethylamine (0.33
g, 3.25 mmol) dissolved in dichloromethane {10 ml) under nitrogen at room
temperature and the reaction mixture stirred for 2 hours. The solution was
then washed with wate[\(‘jo mi}), 1 N sodium hydroxide solution (10 mi) and
10  brine (10 ml). The orgé:ﬁié-phase was separated, dried (MaSO4) and solvent
removed 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, by
volume, changing to 97 : 3 : 0.3). Product containing fractions were
15 evaporated to afford the title compound as a whiis foam (0.24 g).
"H NMR (400MHz, CDCls): 5 : 7.30-7.25 (1H, m), 7.10-6.90 (3H, m), 6.80-6.50
(1H, m), 5.20-5.10 (1H, q), 4.65-4.38 (3H, m), 3.80-3.60 (5H m), 3.50-3.30
(2H, m), 2.80-1.90 (16H, m), 1.70-1.40 (4H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 498.

20
Examples 34-43 were prepared by analogous methods to those described
above. LRMS was by electro-spray.




Exanp
7.30-7.25 (1 H m,
N>OVe 5.20-5.10 (1H, q),
3.50-3.30 (2H, m,

e No. and structure'

2.80-1.90 (15H, m),

'H NMR LRVB (400

512 7.10-6.90 (3H, m, [

N 4.65-4.38 (3H m

Mz, €O 3) nfz’
M+H] +
L.

1.70-1.50 (4H,

Exanpl e 34
6.60-6.40 (1 H m,
N N 3. 80-Bt@er 2B,

i F 7 1.

(3H, t)WBWW81%435 7.40-7.25 (1 H, , 512 7.10-6.90 (mq)flﬁPmFMH]f
5.00-4.80 (1 H n), Me-~~~ | NoMe 4%%65-4.40 (3H, n), N U 4.20-3.65 (4H,
m, ~ouH N 3.55-3.30 (2H, m), I1Il 2.85-1.50 (20H, m), Me O 1.40-1.00
(3H, M Y F Exanple 36 7.35-7.25 (1 H, m), 498 7.10-6.90 (3H, n), [MH+
11~ 5.00-4.80 (1 H, m) Me -C/ N Me 4.65-4.40 (3H, m), N N~ 3.95-3.85
(2H, t), MeO H N 3.75-3.62 (5H, m, 3.55-3,30 (2H n). __ 67 2 85-1 55
M Pexample No. and st%ét%?sf 2006 V0 O3 POT! ! BOS/\QKeH8
e |asowmcncy |mi
Example 34 7.30-7.25 (1H, m), | 512
7.10-6.90 (3H, m), | [M+H]"
JOL 6.60-6.40 (1H, m),
o _{ND Me | 5.20-5.10 (1H, q),
N 4.65-4.38 (3H, m),
e H y 3.80-3.60 (5H, m),
kn‘ 3.50-3.30 (2H, m),
© & 2.80-1.90 (15H, m),
. 1.70-1.50 (4H, m),
1.2 (3H, )
Example 35 7.40-7.25(1H, m), {512
7.10-6.90 (4H, m), | [M+H]’
2 5.00-4.80 (1H, m),
e _{ND Me | 4.65-4.40 (3H, m),
N 4.20-3.65 (4H, m),
H /,]%‘ . 3.55-3.30 (2H, m),
o) N N
s 2.85-1.50 (20H, m),
¢ 0 1.40-1.00 (3H, m)
E
Example 36 7.35-7.25 (1H, m), |498
7.10-6.90 (3H, m), | [M+H]"
j\ 5.00-4.80 (1H, m),
e _(ND Me | 4.65-4.40 (3H, m),
N 3.95-3.85 (2H, 1),
o % 3.75-3.62 (5H, m),
MeQ N N
hid 3.55-3.30 (2H, m),
© 2.85-1.55 (20H, m)
c




62 Exanple No. and structure 1H NVR LRVS (400. M4, CDCI mz Exanple 37

7.40-7.30 (1 H n), 513 7.10-6.90 (3H, M, [MH + 6.65-6.45 (1H, m), o I M
"'~ 4.65-4. 40 (3H, n) N'O 4.17 (2H, q), 3.80-3.70 (2H, MQctditer 2006H )
3.45-3.35 S r? .80-1.90 (16H, n), 1.70-1.55 (4H, m), F 1.25 (3H, t)
Exanpl e ¥8@ J0848547 " 30 (1 H m, 526 7.05 (1 H, d), [M+H FCTABEAIR000 (2H,

), N M\ /Me 6.70-6.50 (1 H m, M&~ 'l INuo 5.20-5.05 (1 H m, H~O"
4.95 (1 H m, 4.65-4.30 (3H, m), MyN 7N o 3.80-3.60 (2H, m, 3.45-3.25

(2H, m, F 2.75-2.60 (2H, m, 2.60-2.35 (5H, rr), 2.35-2.20 (2H, m,
2.20-2.00 (5H m 2.00-1.85 (2H. m 1. 75- 1. 45 {41 1.25 (6H- d) 5

AL Ly A Lo YT

Cct ober 2 (g;(an\pgeo&/ gﬁg@t“fgmésos/mzzo 63 ﬁ.}me No. -and ») Rusure 1H

NVR L RI\/B

e (400 MHz, CDCls) miz - .

Examgle 37 7.40-7.30 (1H, m), |[513

7.10-6.90 (3H, m), | [M+HT
6.65-6.45 (1H, m),
j\ ¢ | 4.854.40 3H, m),

o _(NJO: o 4.17 (2H, q),
N 3.80-3.70 (2H, m),

u 3.45-3.35 (2H, m),
Me.. . N N
N 2.80-1.90 (16H, m),
o 1.70-1.55 (4H, m), T
i 1.25 (3H, 1) |
Example 38 7.40-7.30 (1H, m), | 526
7.05 (1H, d), [M+H]"
7.05-6.90 (2H, m),
MB%NTO Me\‘/”‘e 6.70-6.50 (1H, m),
N N. _O 1 5.20-5.05 (1H, m),
y éb \ﬂ/ 4.95 (1H, m),
Me\"/N N 4.65-4.30 (3H, m),
8 : 3.80-3.60 (2H, m),

3.45-3.25 (2H, m),
2.75-2.60 (2H, m),
2.60-2.35 (5H, m),
2.35-2.20 (2H, m),
2.20-2.00 (5H, m),
2.00-1.85 (2H, m),
1.75-1.45 (4H, m),
1.25 (6H, d)




(400 MHz, CUCl i z:

[MtH] +  7.05-6.90 (2H, m, 6.75-6.50 (1 H, m,
M HNo Me 4.65-4.40 (3H, m), yN6 4.20 (2H, q),
3.50-3.30 (2H, nm), F 7 2.75-2.60 (2H, m), 2.60-2.45 (2H, n),
s), 2.3093849%2H ), 2.20-1.85 (7H m),
mple 40 7.40-7.30 (1 H, ), 526 $%.05 (1 H, d), [MH+

nne ~~ 6.65-6.40 (1 H, br s),
4.16 (2H, q),

2.75-1.80 (15H )

1.80-1 /Iﬂ(AI—I

Exanple 39 7.40-7.30 (1H, m,

NN U0 5.15-5.05 (1 H,
0380360(2H,

o I

512 7.05

m,
m,

(1 H d),

2.40

NN u0 5.20-5.05 (1 H, m,
-0 3. 80-53@abef 2046 n) |,
(3H,
1.75-1. 45 (REA/BAJH1220. 25 3H,
7.05-6.90 (2H,

Me H'OlI

Exa
nm,
4.65-4.35 (3H n,
m,
oot

ober 20 cg(ameo&/ gﬁa@rggmésos/ 01220

o 7

1. 25 (3H _t)
= e Wt s D S

THNMR .
..;,’- (400'MH‘2,'

115 3H.¢
LRMS

Example 39

H
Me N

7.40-7.30 (1H, m),
7.05 (1H, d),
7.05-6.90 (2H, m),
6.75-6.50 (1H, m),
5.20-5.05 (1H, m),
4.65-4.40 (3H, m),
4.20 (2H, q),
3.80-3.60 (2H, m),
3.50-3.30 (2H, m),
2.75-2.60 (2H, m),
2.60-2.45 (2H, m),
2.40 (3H, s),
2.35-2.20 (2H, m),
2.20-1.85 (7H, m),
1.75-1.45 (4H, m),
1.25 (3H, t)

512
[M+H]"

f Example 40

7.40-7.30 (1H, m),
7.05 (1H, d),
7.05-6.90 (2H, m),

6.65-6.40 (1H, br s),

5.15-5.05 (1H, m),
4.65-4.35 (3H, m),
4.16 (2H, q),
3.80-3.60 (2H, m),
3.50-3.30 (2H, m),
2.75-1.80 (15H, m),
1.80-1.40 (4H, m),
1.25 (3H, 1),

1.15 (3H, )

526
1 IMH]

F 3.50-3.30 (2H,

5




64 Exanple No. and structure 1H NVR LRMS (400 MHz. CDCl 3) Exanple 41
7.40-7.30 (1 H m, 512 7.05 (1 H d), [MH} 7.00-6.90 (2H, n), Me--<N
"ON 6.60-6.40 (1 H, br s), Ow 5.15-5.05 (1 H nm, M H 6Ctidd:20040 (3H,.
ly* 7" 3.80-3.60 (5H, m, o 3.50-3.30 (2H, m, 2.75-2.60 (2H, m, F
2.60-2. WP §32084954) , 2.40-2.20 (4H, m), 2.20-2.05 (2H, n)ECT/BOHBL220 90 (2H,
1.80-1.50 (4H, m, 1.20 3H, t6¢Exanple 42 7.35-7.30 (1 H m, 526

7.05 (1H, d), [MrH ~ 7.00-6.90 (2H, n), 6.55-6.35 (1 H, br s), M < I~ IN
oMe 5.15-5.05 (1H, m, M H o 4.60-4.35 (3H, m) Me | " 7" 3.80-3.60 (5H,
n, |0345330(2H m., F.2.75-2 60 (2H, ,?ﬁnoon(g,,m_,
2.20-2.05 om) .. 2.06-1.85 (2H m),. --1.75-|H H - ilQ 6H, m
5 Oct ober |Z3%M St/ 1'B03/ 01220 @5~ "flwﬁ 2@,@}31
‘ e ‘ _ ' (400 MHz, CDC[3) '.mlz' e
Example 41 7.40-7.30 (1H, m), | 512
7.05 (1H, d), | M+HT

7.00-6.90 (2H, m),

N > : o 7
" {/ ,\lo 6.60-6.40 (1H, br s),
N NYOMe 5.15-5.05 (1H, m),

H(H ) il 4.65-4.40 (3H, m),
3.80-3.60 (5H, m),

o 3.50-3.30 (2H, m),
i 2.75-2.60 (2H, m),

2.60-2.40 (2H, m),
2.40-2.20 (4H, m),
2.20-2.05 (2H, m),
2.05-1.90 (2H, m),
1.80-1.50 (4H, m),

1.20 (3H, 1) |
Example 42 7.35-7.30 (1H, m), | 526
| ' 7.05 (1H, d), [M+H]*

7.00-6.90 (2H, m),
N =

vt 6.55-6.35 (1H, br s),
Y N.__OMe | 5.15-5.05 (1H, m),

Me y . j(])/ 4.60-4.35 (3H, m),
Me)\‘rN - 3.80-3.60 (5H, m),
i 3.45-3.30 (2H, m),

2.75-2.60 (2H, m),
2.60-2.20 (8H, m),
2.20-2.05 (2H, m),
2.05-1.85 (2H, m),
1.75-1.45 (4H, m),
1.25-1.10 (6H, m)




Exanpl e No. and structure 1H NVR LRVS (40Q VHz. CDds):.. nfz Exanple 43
7.35-7.30 (1 H m, 524 7.05 (1H, d), [MH + 7.05-6.90 (2H, m, Me-<~
6. 90- 6. 60 (1 H, br s), NN owe 5.20-5.10 (1 H, n), H N 4. 66-Ckidkri®d, n,
3 80- 3 60 g , 3.50-3.30 (2H, m, F 2.75-2.60 (2H, m), 2.60-2.20 (7H,
, f%9‘(44H m, 1.75-1.50 (4H, n), 1.45-1.30 (RCHBOFP1220 1 05-0.90
(2H rr) 0.85-0.70 2H, m) EXAVPLE®34 Met hyl 1-endo-(8-f
(3S)-3-(acetam do)-3-(3-fluorophenyl) propyl | -8- azabicyclof3.2.1
. Joct-3-yl}-2-nmethyl-4,5,6,7-tetrahydro-1 Hinidazof4,5 5
clpyri di nei_capmxw_aLefmmhydLaLe_N_M_H_Ne\ N-ZN-o—H20—F-Sodi um
ek NE |

triacet oxy uBtuyral- 9 mmol) was .qq Rport onwi SELRMS 3
.sol ution Of = . enyI )-- 3 oxop cet: an&de (Pr EI\E ration
43) (11.320 g, B54.1 ol 3 -and nmethyt ™ | {400-MHz, CDCI;)

1- (8- azabigycto[ 32 Tjoct=3-yt )y=2=metrhyt to—

4,5,86, 7-teté’é§i¥é§§géﬁl—l-i m dazo[ 4, 5-c] pyri di ne- 67 3o bRTEL é")( Prg E%‘i‘at ilon 48)
(13.73 g, 45.1 nmol) in dichloronmethane (150 n)osaftiH,td)e m xt uf EMsIH] rired

for 5 Cctoper 2006 WO 03/084954 PCT/I1B03/012p r af room
tenperaturje. The solution was then washed wt 9&3{’@@%”@[—[1%

N 6.90-6.60 (1H, br s),
M 4
al e | 5:20:6.10 (1, m
) 4.60-4.35 (3H, m),

H
N N
AW _ 3.80-3.60 (5H, m),
. 3.50-3.30 (2H, m),
i 2.75-2.60 (2H, m),

2.60-2.20 (7H, m),
2.20-1.90 (4H, m),
1.75-1.50 (4H, m),
1.45-1.30 (1H, m),
1.05-0.90 (2H, m),
0.85-0.70 (2H, m)

. EXAMPLE 44
Methyl 1-endo-{8-[(38)-3-(acetamido)-3-(3-fluorophenylpropyl]-8-
azabicyclo[3.2. 1]oct-3-yi}-2-methyl-4 5,8, 7-tetrahydro-1H-imidazo[4,5-
5 clpyridine-5-carboxylate monohydrate

O
Me—e”JijJ\"Me
N

O HO

Sodium triacetoxyborohydride (11.0 g, 51.9 mmol) was added portionwise to

- a solution of N-[(18)-1-(3-flucrophenyl)-3-oxopropyljacetamide (Preparation
43) (11.32 g, 54.1 mmol) and methyl 1-(8-azabicyclo[3.2.1joct-3-yl}-2-methyl-

10 4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine-5-carboxylate (Preparation 48)
(13.73 g, 45.1 mmol) in dichloromethane (150 mi) and the mixture stirred for




(100 m ), brine (50 mM) and dried (MyS04). Solvent was evaporated under
reduced pressure and the resulting white solid dissolved in ethyl acetate -
(100 m). Slight cooling induced crystallisation which was$ Qdtdten2@bst o
conplete at 5 roomtenperature overnight. The resulting white solid was
filteredVBOP0BAM recrystalised fromacetone (4 nm/g) toPgramotonzetitl e
conpound as a white crystalline sol%d (15 g). Found C, 62.80; H, 7.48; N,-
13.55 % ; C27H37FN503. H20 requires C, 62.89; H, 7.43; N, 13.58%to 1H NWR
(400MHz, CDCI3): 8: 7.30-7.25 (1H, nm, 7.10-6.90 (3H, m), 6.80- 6.50 (1 H,
m, 5.20-5.10 (1 H q), 4.65-4.38 (31-1, m, 3.80-3.60 (5H, m, 3.50- 3.30
(2H, m, 2.86k hodo 4tlddm rﬁempkré’lﬂfé. 4Thd 4bilution wamthéﬂl\ﬁaélsdacé@mfoaﬂrt@ry)

3. 8% bet welhox0- b ERORRRfe Mg MBSO SR0pR k%sa@%%&%wﬁ& Jol ved .
Gas Anal ysi reducEdMresswreaarst thenfesullingwhite solid dissobvest inr éthyk acetats (199
evol utl on Oil@5fent cddiriy m&%m%&%n&%@m&%&%@m&& 158 41 ng

Dynani ¢ Vapour rption e conpoun XI sts as

a 20 nmon®hyhosm éel(npee)@wﬁw%@rmg bi.. Fhearemiing white selld wasnitere AP and

- I'nstrunent Sré%téﬁsaa FPh etfetdre 3@0@/9{) i@ gredtthe ditledbenPloud@Cas & wiliteh

hel i um pur ge g%i] C@ﬁg@ garrl ed out by nass spectroscopy using a
lngrs

Pfei ffer The¥ with heliumcarrier gas. DVS was carried out
usi ng a SNVEFbiid DY$2180:2%, FASMA BE3ES ¥t BF7HB7FN503.H20 requires C,

';ggg?cgcr g?@géiﬁg?‘t’@ﬁ éﬁéﬁ%z Ihulor Zpgegy;) ?;?P;Llyd?o 1 Himdazof 4, 5-
cl pyri diite- SHAWMBo(DOAMIEzZ, rﬁﬁ@ﬂﬁl)dﬁat?'e?)@'f 25 {36-rak/7.10-6.98 G-, 6.8/ N~~~/
. H20 30 F g507(1H;, Ty, 5.20-5.10 (TH, q); 4.65-4.38 (3H, m), 3.80-3.60 (5H, m), 3.50-  _
3.30 (2H, m), 2.80-1.90 (16H, m), 1.70-1.40 (4H, m) ppm. ‘
LRMS (electrospray) : m/z [M+H]+ 498, :

15. The compound of Example 44 exhibits a weight loss of 3.58% between 33°C
and 172°C under Thermogravimetric Analysis (TGA). Evolved Gas Analysis
{EGA) revealed this weight loss to be attributed to the evolution of water.

_ This water is retained upon drying at 30°C/0%RH using Dynamic Vapour
Sorption (DVS). Thus, the compound of Example 44 exists as a

20 monohydrate (1.03 moles H;0). TGA was determined using a TA
Instruments Q50 from ambient to 300°C at a heating rate of 20°C/min with
helium purge gas. EGA was carried out by mass speciroscopy using a
Pfeiffer Thermostar GSD 300T with helium carrier gas. DVS was carried out
using a SMS Ltd DVS-1.

- 25
EXAMPLE 45 .
Methyi 1-{endo-8-{(3S)-3-acetamido-3-(3-fluorophenyl)propyli-8-
azabicyclo[3.2.1loct-3-y}-2-methyl-4,5 8.7-tetrahydro-1H-imidazof4.5-
clpyridine-5-carboxylate monohvdrate

Hc—(fﬁ H,

@xﬁﬂﬁ

30




5 October 2006 WO 03/084954 PCT/[B03/01220 67 The title conpound from
Preparation 54 (184.8g, 0.406 not) was slurried in ethyl acetate (930nl),
saturated sodi um carbonate solution (930m) and water (930r@dobed2006he
resul tant two-phase solution was added acetyl chloride 35ml, 0.490 not)
over 30 WPARHPHE resulting in a 9C exotherm A sanple 5 Ra¥§4E{#ERand

anal ysis by HPLC showed that the re&étion was conplete. Dichloronethane
(1.5L) was added and the two-phase solution separated. The organic |ayer
was washed with water (560m ). The organic | ayer was evaporated under
reduced pressure to a volume of 370nmlL ethyl acetate. T® the resultant

sol ution Mﬁeaﬁl&do&tﬁmﬂndairerﬁaai?mmhnmﬁéc{wm&g Wad @0 m@ismfﬁls) slutriedrive.

or mod- and S 2bffte 2adipl, Soty: %@%@%L%Wﬁ%‘@*@# L%“""‘eafé"éhtﬁd
pressure at(giﬂw ovdinithet resuliaghi two-phase i saletions wes e dﬁw

. | o h |
i4f2ezgo 29?3?@5@4_950% ré\?é?rﬁ)’%nlnﬁifeé re Mﬁ) Cb’ioﬁ?é‘?«h?l—ﬁ 46misks hy

fluo n i
azabi cy8l ofn@sztaheec@n -gpal y%s Gy SBowes. @4@ E'ré\ﬁ;}“é%t“i“ WA FAIPAG: 5=
cl pyri di neficiaardmathiamee(1. &R)Natsaaacﬁ@j @n@OtHdBﬁvslaHatsel\s@ah&] sepantietN \

’s\llo Tr r |Oe_|d ::HJF'%r 8%?“%@ er(\yaamf)islhega\gvitﬁ C‘Pgiﬁg?'ﬁ’? Pu8 5@’1" émrlgaé)ea:??sd t he

titl e conpevapomtedumder sedbedd poapsut: B8a voduneasf &TQm’ﬂJeﬂwl iagefstepalt 2- ol
(700m) oVee o’ th-B}FV\%XédHe% %ﬁﬁ?l a@@t@%&gaf@afé?f {nﬁ{h \X/é’l‘ér :(393(!379(1?Ut es.

The reaction was cool nperature, then g‘d’l" ges hour .
The sl umym@smmtwerwasﬁlrr@@ Ftembient teraRaraturgier 30MEies AoVl soll by
filtrationsggedHn@dwiad GalieR¥aN by Rstion and dried in an oven under reduced
pressure at 50°C overnight, to give the title compound as a monohydrate,
142.7g, 59%.
. RMS (Electrospray): m/z = 498.5 (MH")

15
' EXAMPLE 46
Methyl 1-{endo-8-[(38)-3-acetamido-3-(3-fluorophenylpropyl}-8-
azabicyclo]3.2.11loct-3-vi}-2-methyl-4.5 .6, 7-tetrahydro-1H-imidazol4.5-
clpyridine-5-carboxyiate (R, R)-tartrate
o
H C——</ B OCH,
Q/I\A OH
- woe Aoy
20 OH

L-Tartaric acid (46.4g, 0.31 mol) was slurried in propan-2-ol (700mi). To the
resultant solution was added the title compound of Example 45 (140g, 0.28
mol) as a slurry in propan-2-ol (700ml) over 1.5 hours. The mixiure was
heated to reflux for 30 minutes. The reaction was cooled to ambient
25 temperature, then to 5°C over 1 hour. The slurry was stirred at 5°C for 1.5
 hours. The solid was collected by filtration and dried in an oven under
reduced pressure at 50°C overnight to vield the title compound as a white
solid, 177.9g, 98%. ' '
LRMS (Eiectrospray) miz = 498 5 (MH")
30




reduced pressure at 50C overnight to yield the title conpound as a white
solid, 177.99g, 98% LRMS (Electrospray): mz = 498.5 (M+#) 30 5 Cctober
2006 WD 03/084954 PCT/1B03/ 01220 68 Exanples 47-49 Exanplse3ctdber 2806
respectvég the (D -tartrate, succinate and funarate salts of nethyl

1- { endo- P%%?”S acet ani do- 3- (3-f | uor ophenyl ) propyl ] - 8- PEFABIOF00[ 3. 2. 1
Joct-3-yl}-2-nmethyl-4, 5,6,7- tetrah)ﬁﬁro 1 Himdazo[4,5 5

c] pyridi ne-5-carboxyl ate, were prepared in the nmanner described for

Exanpl e 46, enploying the correspondi ng aci d. PREPARATI ON 1

8- Benzyl - 8- azabi cycl of 3.2.1 Joctan-3-one / 11 N 10 A solution of

2, 5- di net h&xanglesdyed®f uran (50 g, 378 mmol) in hydrochloric acid (0.025

N 160 m) Eﬁ@fndﬂnggﬁ%éor gf@ge:}ﬁléggy@m éﬁé@iﬁ‘ai@gn&%h@%b%ratg%f( 65 9.

453 mol ), oni ¢ acl aqueous sol ution of -

sodi um aceta@iByl 300 m, 0.6b GW{OV%{@SA&:#@@B ﬁadm?e(3-ﬂlé<a'@ﬁh@ﬁyl%@nopv&§ at

room t enperahbicyciops.2C acflewl}-z H@ﬁhWB@P—té&éh t fd-ifnfdaZofGst or furt her
90 m nut es, thﬁ]'?ﬁ]%o n ice bat basified to EHlé8 W .t h 2 sodi um-

hydr oxi de SHIYIG s WiEPe @’@B@fé‘:ﬂ elf aF§ tHann gihgth Stor
extract ed \Exampsie 8, m@bgtng thd corr@8fondling adie. conbi ned 20 or gani c extracts
wer e washed with water, dried (MgSOH4), filtered and evaporated under
reduced pressure. The residual brown oil was distilled wunder reduced
pressure (126./ 3 mﬂ—lg) to affordPRlErPARATK)NdTpound as an off-white solid

(37.81 g). .64 (2H, m), 2.06-2.14 (2H, m,
2.18 (1H ST MY e M, 2.72 (1L H n), 3,48 (2H, s),
3.73 (2H, s)..7.20-7.29 (1 H m, 7.32 O 7.42 (2H, d) ppm LRMVE:
mz 216.3 (MH). PREPARATI ON 2 rt-B - 0X0- 8- azabicyclof3.2.1
i oct an- 8- car boxyl ate | N 9,

10

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 (65 g, 377 mmol) and an
15 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 exiracted with ethyl acetate (3 x 300 mi). The combined
20 organic extracts were washed with water, dried (MgSO4), filtered and
evaporated under reduced pressure. The residual brown oil was distilied
under reduced pressure (126° / 3 mmHg) o afford the fitle compound as an
off-white solid (37.81 g).
'H NMR (400 MHz, CDCl3): 5 : 1.64 (2H, m), 2.06-2.14 (2H, m), 2.18 (1H, s)
25 2.23 (1H, s), 2.68 (1H, m), 2.72 (1H, m), 3.48 (2H, s), 3.73 (2H, s), 7.20-7.29
(1H, m), 7.32 (2H, m), 7.42 (2H, d) ppm.
LRMS: mfz  216.3 (MH").

PREPARATION 2
30 fert-Butvi 3—oxo-8—az_abicyclo{ 3.2.1loctan-8-carboxylate

O




Me //o M, O-/NwW O 5 October 2006 WO 03/084954 PCT/1B03/01220 69 A

m xture of 8-benzyl -8-azabicycl o[ 3. 2. 1] oct an-3-one (Preparation 1) (15.0 g,
69.7 mmol ), di-tert--butyl dicarbonate (18.2 g, 83.4 mmvl) SaPdol2D%06 W

pal | adi um hydr oxi de on carbon (3.0 g) in ethyl acetate (165 nml) was stirred
for 4 WeLeX08454r oom t enperat ure under an at nosphere of RGIdBOIerIZGt 269

kPa. 5 The m xture was filtered thréugh Arbocel (r) and the solvent renoved
under reduced pressure. The residue was purified by colum chronat ography
on silica gel using an elution gradient of hexane : ether (100 : 0 to 50 :
50) to afford the title compound as a colourless oil which crystallized on
st andi ng A(ﬂrﬁxtar@bf 8lferiAy|- BN ALIGRINB2. 1 1c0EIB3-ord (Hrepara(tw 15§15.2 g60- 1. 68

455 2 55 00t oty ofter g GItbRNaR, (Y28 5" Zb 3 i 2098 wha
m no) - end@aﬂadwabhwtdxnt[esoa carbaro63.0rg 18 et l@@ﬁiﬂtat( gwrasmlrrem‘@ro N 15
0 A sol utig Oﬁo@fs ;%t%fgbg?‘l!é%hﬁh}ﬂ?‘é’uﬁié?%ﬁ'éi s&[‘nér@ ihgchﬁénSaﬁﬁﬁ@qkﬂd ate

(Preparatio enz ) and

sodi umst r |T&tﬁennﬁyb©mﬁ/@l{6@ thrgugh grbose! s apfihp aglgegft F‘?"T‘@}ﬂe‘;é‘rn #6 hours

at. zo rOO%ﬂ@é&t@f pbddifel Tha risiduy Wl peiftl By @definCclawnthtography on
di chl or onet

reduced pﬁ@%%ﬂg%' @Bgt%\éilﬁﬁglﬁﬁg Wt-&&%\‘%egtﬁ}q{ﬂ%g 638 &% 9%@’% t hen

~washed W tdffos@tihe ditied compoand sas adcoloudas oil avkich otrysiatiizeison rslte)ndan@ wat er
(50 m). Thg organic solution was dried (MgS04), fi I tered and evapor at ed
under red 3 @ essure. 25 The residue was ﬁurlfled

€

chr ometoogr' apRMR (AG0 Mida GRCI)sd rh48r{9He BliehBO0d 6&I(3H| m)om%ﬁé (2Hyet hanol
: t 3 he titl d
asa wii t AL 2B EPLAATIANBARE (B 40y SIS B bSh S L eI
1.52-1.61 (2H, n), 1.85-

' PREPARATION 3

tert-Butyl 3-(benzylamino)-endo-8-azabicyclo[3.2. 1loctane-8-carboxylate

0

&Meo
15

A solution of tert-butyl  3-oxo-8-azabicyclo[3.2.1]octan-8-carboxylate
(Preparation 2) (10.0 g, 44.4 mmol}, benzylamine (4.85 ml, 49.7 mmol) and
sodium triécetoxyborohydride {14.11 g, 66.6 mmol) was stirred for 16 hours at
20 room temperature in a mixture of glacial acetic acid : dichloromethane (1:9
viv, 290 mi). 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 mif). The organic
solution was dried (MgSQy), filtered and evaporated under reduced pressure.
25 The residue was purified by column chromatography on silica gel using an
eluent of dichloromethane : methanol : concentrated agueous ammonia (98 :
2 : 0.25) fo afford the title compound as a white sofid (7.00 g).
H NMR (400 MHz, CDCl3): 8 : 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
30 (1H, m), 7.26-7.32 (4H, m) ppm.

: PREPARATION 4 _
tert-Butyl 3-endo-amino-8-azabicyclo[3.2. 1loctane-8-carboxylate




2.19 (5H, nm), 2.95-3.03 (1 H m, 3.74 (2H, s), 4.03-4.23 (2H, m,
7.20-7.26 30 (1H, n), 7.26-7.32 (4H, n) ppm PREPARATION 4 tent-Butyl
3-endo- am no-8-aza bi cyclo[3.2.1 Joctane-8-ca rboxyl ate 3 @aéleb20062006

WD 03/ 084954 PCT/1B03/01220 70 NI H2. M MM O N~ e O A nmixture of

t ert - buttYP 0B BNz y| ani no) - endo- 8- azabi cycl of 3. 2. | ] oct anBCEIBBHIBExy| at e
(Preparation 3) (7.00 g, 22.1 mml),”®anmoni um formate (7.00 g, 5 111 mmol )
and 20% w/ w pal | adi um hydr oxi de on carbon (0.70 g) in ethanol (200 m) was
heated to 50C, until gas evolution ceased. The cooled m xture was filtered

t hrough Arbocel (r) and the filtrate evaéorat(mi under reduced pressure. The

resi due was purified by colum I oMo phyl én silica gel wusing an

el ution gradi ent of .dichloronet e | : concentrated 1o aqueous
amonia (98: 2 : 0.25 to 95: 5 : Me. W~ aftord the title conpound as a
colourless oil (4.70 g). LRVS: mz 2%?52 (M#). PREPARATION 5 15
3-Fluoropyridine-N-oxide. F N O 3-FKuoropyridine (20 g, 0.20 nol) was

di ssolved in glacial acetic acid (120 mMl) and slowy heated to 85C under a-

nitrogen atnosphere. Concentrated 20-sul furic ac%@&& ?i&?tp{}g‘ @gded,
fol | owed bi paikduren-ofi ¢ert-butdi Srbenaylagino)endod [Fer- %2 n ,
0.41 nol). T ' Fmg o8 § 92§ meR)), aiveodiiny foimates760agor at ed
under reduﬁ%@gﬁ%%s%ﬁge an t'éﬁfgl)%as ue éake ulg inbdi wi@rggﬁ]&ﬁgﬁo( 400
m ). Posasilmmebrane205a¥hae ‘{'@@ kay ro%gga A FEEPPY 1'6n-and the
m xture vag g inf) was Hatéd ¢o BaEC, uitiegas evolution ceased. The cooled mixture
was_fittered through Arbocel® and the fiitrate evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel
using an elution gradient of dichloromethane : methanol : concentrated . '}
10 aqueous ammonia (98:2:0251095:5: 0.5) to afford the title compound as
a colourless oil {4.70 g).
CLRMS: m/z  227.2 (MH").

PREPARATION 5

15 = 3-Fluoropyridine-N-oxide.

3-Fluoropyridine (20 g, 0.20 mol) was dissolved in glacial acetic acid (120 mi)
and slowly heated to 85°C under a nitrogen atmosphere. Concentrated
20 sulfuric acid {1 ml) was then added, followed by portion-wise. addition of 30
wt. % hydrogen peroxide (52 ml, 0.41 mol). The mixture was refluxed for 1
day. The solvent was evaporated under reduced pressure and the residue
taken up in dichloromethane (400 mi). Potassium hydrogen carbonate (30 g)
was added to the solution and the mixture was stirred for one hour. The
25 solution was filtered and evaporated under reduced pressure to afford the title
| compound as a yellow oil which solidified on standing (26 g).
TH-NMR (400 MHz, CDClz): §: 7.05 (1H, m}), 7.22 (1H, m), 8.10 {1H, m), 8.20
(1H, m) ppm.

30 PREPARATIONG6
3-Flyoro-4-nitropyridine N-oxide '




25 solution was filtered and evaporated under reduced pressure to afford
the title conmpound as a yellow oil which solidified on standing (26 g).
"H-NWVR (400 MHz, CDCI3): 8 7.05 (1 H m, 7.22 (1 H m, 8AdfoHet2dh6 m ,
8.20 (1H, ppm 30 PREPARATION 6 3-Fluoro-4-nitropyridine N-oxide 5

Qct ober YWOBEUSHH® 03/ 084954 PCT/ 1 B0O3/ 01220 71 NOz F N O PCoiesmeurat ed H2SO4
(75 m) was carefully added to 3-fl ddropyridine N-oxide (Preparation 5)
(50 g, 0.44 nmol), cooled at roomtenperature by using a water 5 bath.
Fuming nitric acid (55 m) was dissolved in concentrated sulfuric acid (75
m ) and the col ourl ess solution was added drop-w se to. the substrate over
15-m nutes at roomtenperature. The yeNQ:zW m xture was heated for 1.5 hours
at 90C. The mixture was allowed to re bom tenperature and slowy

poured onto ice (900 g). The aqueous {|ayer was extracted with 1o

di chl oronet hane (3 x 500 nml) and the *Vent evaporated under reduced
pressure to yield a yellow solid. Thislwas washed with pentane (200 m).
The residue was dissolved in dichlorofet hane (50 mM). Ayellow precipitate
formed which was filtered off to yield the title conpound (10 g). 1H NWVR

(200 e 551402y, T ool el BN PR
. azabi cycl o[{Brapdrationd)d58-o; Srdbrnd), eogizN atHio® tavkpdmmiureyNIsivg Dwalkd
5 bath. Fuming nifric acid (55 ml) was dissolved in concentrated sulfuric acid
(75 ml) and the colourless solution was added drop-wise to the substrate over
15-minutes at room temperature. The yellow mixture was heated for 1.5 hours
at 90°C. The mixture was allowed to reach room temperature and siowly
poured onio ice (900 g). The aqueous layer was exiracted with
10  dichloromethane (3 x 500 ml) and the solvent evaporated under reduced
pressure fo yield a yellow solid. This was washed with pentane (200 ml). The
residue was dissolved in dichloromethane (50 mi). A yellow precipitate formed
which was filtered off to yield the title compound (10 g). '
TH-NMR (400 MHz, de-DMSO}: & : 8.20 (2H, m), 8.90 (1H, m) ppm.

15
PREPARATION 7
 tert-Buiyi 3-endo-[{4-nitro-1-oxido-3-pyridinyl}aminol-8-
azabicvcl0f3.2.1loctane;8~carboxvlate
, ON._~ |
AN XN~ -
Me N
MG+OT
Me O
20

fert-Butyl 3-amino-endo-8-azabicyclo[3.2.1Joctane-8-carboxylate (Preparation

4) (19 g, 0.084 mol) and 3-fluoro-4-nitropyridine N-oxide (Preparation 6) (13 g,

0.084 mol) were dissolved in acetonitrile (750 ml). Anhydrous potassium

~ carbonate (13.6 g, 0.098 mol) was then added in one portion and then the
25 . mixture was heated to reflux and- stirred for 16 hours under a nitrogen
atmosphere. The solvent was evaporated under reduced pressure and the
residue taken up into ethyi acetate (750 ml), washed with water (100 mi), then

brine (100 mi). The organic layer was dried (MgSO4) and the solvent removed




tert-Butyl 3-am no-endo-8-azabicycl o[ 3. 2. 1] oct ane- 8- car boxyl ate
(Preparation 4) (19 g, 0.084 nol) and 3-fluoro-4-nitropyridi ne N oxide
(Preparation 6) (13 g, 0.084 nol) were dissolved i n acet ofiQectabee200850 nm )..
Anhydr ous potassium carbonate (13.6 g, 0.098 nol) was then added in one
porti onwaneb/asien t he 25 m xture was heated to refl ux andPETIBSHE2Por 16
hours under a nitrogen atnosphere. 7The sol vent was evaporat ed under
reduced pressure and the residue taken up into ethyl acetate (750 m),
washed with water (100 m ), then brine (100 m ). The organic |ayer was
dried (MgSH) and the solvent renoved 5 Qctober 2006 WD 03/084954

PCT/ | BO3/ 0%}?% @ﬁralt@d’ URMBPRIAICRE predsiird, qthis askiguesmsrwasiied withedithye was

Comound ;gw 18 o St ety e Bt ol sl 45 91‘@22 (o

s), 1.62 NN?IR (4DOBMIHH,COTI5):15 97.42 78H, |s),,1521(@|-t ZH) 11:)8 (2H,38

) ppm ER@PI rﬁizz“igﬁtw’z AR RONY. b ’é’hgéﬁﬁfﬁ‘é o
110tc'ér?5\éLB 10 (e, hy),-836D i( Hridem) @pm.5- 1o clpyfidine Me~~ 7/ Il N" M N

3-endo- [(4}‘??1“4? /fo)Ségo(W B'yri di nyl ) am no] - 8-azabicyclo[3.2.1 ]
oct ane- 8-carboxyl ate (Preparation 7) (15 g, 0.04 nol) was dissolved in
gl aci aI 15 acetic acid (100 nl) mEpm;m‘ﬂmer ature. lron powder (8.0 g,

0. 144 nol) was, £ added t he m M Aceti c
anhydri de éﬁi@ﬂg_ﬁg‘_géééﬁ &?!8 ﬁg]ﬁ?{& H-ih 5 3 days.

The sokyengipifging’ enoved under reduced pressure, and water (200 nml) was

added. Sodium hydroxi de pellets were add tg e mxture until pH 10. The
mxture was 20 extracted with dichl oromethang“ {1000 m) and the organic™
extract dried (Na2SO4). The sol vent Mes<eva d under reduced pressuré

to afford the title conpound asapj;e-yd'ﬂ o] id (7.4 g).
' Me N

b

O

3 2-
Y

tert-Butyl 3~endo—[(4-nitro—1—oxido-S—pyridinyl)amino]-B-azabicyclo[S.2.1]-
~ octane-8-carboxylate (Preparation 7) {15 g, 0.04 mol) was dissolved in glacial
15 acetic acid (100 ml) at room temperature. Iron powder (8.0 g, 0.144 mol) was
added and the mixture heated to 130°C for 4 hours. Acetic anhydride (100 mt)
was added and the mixture heated to 140°C for 3 days. The solvent was
removed under reduced pressure, and water (200 ml) was added. Sodium
hydroxide peliets were added to the mixture until pH 10. The mixture was
20 extracted with dichloromethane (1000 mil) and the organic extract dried
(Na;S0;). The solvent was evaporated under reduced pressure to afford the
titte compound as a pale-yellow solid (7.4 g).
TH-NMR (400 MHz, CDCls): & : 1.90-2.10 (3H, m), 2.18 (3H, 8), 2.20-2.30 (3H,
m), 2.50 —2.70 (5H, m), 4.22 (1H, m), 4.40 (1H, m), 4.90 (1H, m), 7.60 (1H,
25 d), 8.40 (1H, d), 8.82 (1H, s) ppm. |
LRMS: m/z 285 (MH").

PREPARATION 9
3~ endo-(8-Acetvl-8~azabicvclor3 2. 1]oct~3—vn-2—methvl—4 5.6, 7—tetrahvdro-3H—
30 lmtdazor4 5-clpyriding :




"H NVMR (400 MHz, CDCI3): 8: 1.90-2.10 (3H, m, 2.18 (3H, s), 2.20-2.30 (3H,
m, 2.50 -2.70 (5H m, 422 (1 H mM, 4.40 (1 H mM, 4.90 (1 H m, 7.60 (1
H 25d), 840 (1 H d), 882 (1 H s) ppm LRVS: mz 285 5Qdtbber 2006
PREPARATI ON 9 3 endo (8Acetyl -8-azabicvclol3 2 1l oct-3-vl)-2-nethyl-4 5

6. 7-t et MVER)HB42HH- 30 i i dazol 4, 5-cl pyridine 5 Cctober 2ROBIBOYEI2B/ 084954
PCT/1B03/ 01220 73 N Me-<~ NH MYN7#:2Z) 0 3-endo-(8-Acetyl-

8-azabicycl o[ 3. 2. 1] oct-3-yl)-2-methyl -3H i m dazo[ 4, 5- c]pyridine
(Preparation 8) (2.69 g, 9.5 nmmol) was dissolved in glacial acetic 5 acid
(50 m) and hydrogenated at 400 kPa and 60 C for 18 hours. The cool
reaction mxture was filtered through a bocel (r) and the filtrate
evapor at ed under reduced pressure. T s dissolved in water (70
m ) and sol vent evaporated under requce surMid The resi due was again
di ssolved in water (70 ml) and the utijon adjusted to pHLO by the 10

addi tion of 2N aqueous sodi um hydro ol ution. The aqueous solution was
extracted with dichl oronet hgpe_ (4 N m ), the conbined organic extracts
dried (Na2SO4) and sol vent evapgfated under reduced pressure. The residue
was purified by flash colum chftpmat ography on silica gel eluting wth a
solvent gradi ent of dichloronetfrane : nethanol : concentrated agueous 15
anmonia (90: 10 : 1, by volune, changing to 85: 15: 1). Product contai ning

(26 o) ”Slﬂee?q%rf(éa o, coobpedbiodie lpd PRI BER 8T )

3.95 (2H, c éndﬁe%ﬁ’répﬁ@tlbﬂa 8) (2r§59 $.4.6 roaa)) was disgoived 48 glasa 1acep5f')c 5 35

(3H, S) égoo&mﬁ% @j&@ﬁ%@%@q g%a(%hssﬁ?"doﬂmm’*ﬁ&ﬁs( etiRs cbaspr ay)

mz [ MRia
endo- ( 8- Acmapheﬁ ametbre:wﬂ&[fetezedlml@l\ﬂ a8l g naghacsl e el the, Wrgle;.
evaporated under reduced pressure. The residue was dissolved in water
(70 ml) and solvent evaporated under reduced pressure. The residue was
again dissolved in water (70 ml) and the solution adjusted to pH10 by the
10  addition of 2N aqueous sodium hydroxide solution. The agueous solution
was extracted with dtch|oromethane (4 x 100 mi), the combined organic
extracts dried (Na2804) ‘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
15 ammonia (90 :10: 1, by volume, changing to 85 : 15 : 1). Product containing
fractions were evaporated o afford the ftitte compound as a white foam
(2.6 9).
"H NMR (400MHz, CDClg): 5 : 4.85-4.80 (1H, m), 4.25-4.20 (1H, m}, 3.95 (2K,
s), 3.90-3.80 (1H, m), 3.10 (2H, m), 2.70-2.45 (5H, m), 2.35 (3H s), 2.20-2.00
20 (5H, m), 1.80-1 .60 (4H, m) ppm.
LRMS (electrospray) : m/z M+Na]” 311, [M+H]" 289.

PREPARATION 10
3-endo-(8~Acetvl-8-aiabicvqlo[3.2.11oct-3-vl}-5—benzvl-2—methvl—4,5.6,7-
25 tetrahvdro-3H-imidazol4,5-clpyridine

wie¥s
| Me N%‘

h

o




25 tetrahvdro-3Him dazo[ 4, 5-clpyridine g~CUO M NI O --- --- - ---- 5
Oct ober 2006 WO 03/084954 PCT/1803/01220 74 Acetic acid (0.9 m, 15.6
mol ) was added to a stirred solution of 3- endo (8- 5 October 2006
.acetyl -8-azabicyclo[3.2.1 ]Joct-3-yi)-2-nethyl- , 6, 7-tetrahydro- 3H

i'm dazoWs BOE{¥Yri di ne (Preparation 9) (2.6 g, 9 rrrml) arch/osnaaldehyde 5
(1.2 mM, 11.8 mml) dissolved in di &l oronethane (50 m ) under nitrogen at-
roomtenperature. Sodiumtriacetoxyborohydride (3.1 g, 14.6 mml) was then
added and the reaction was held at roomtenperature for 18 hours. The
reaction m xture was partitioned between saturated agueous sodi um
hydrogencar bonate sol ution (50 n1) and di chl oronet hane (50 m). The 10

i cnl or ondhGEdiRE e R M6 KT hSAS A B Pretded a“@iﬂﬁgrq“f“@éé‘mw) and
t he sol verﬁcemsa-axabmyelbmmuljotﬂFS-yB-@amedw)ﬂmes W-@etréhﬁjrbﬁﬂﬂﬂue was
ot vent Pt oS ptny R (CRERREER 9, £ oo Tl nil biteiatdeihus
ammoni & (9(4 261, 16.8 ngnel) digsalediie dictanognethane (@D ml)8und@r Afrogenogdiuct
i S PR RSO S 1 STRBTA °,
(1H, m, d4hes a@ﬂﬂ apd thesregastion was hgld af rpgny t&mp@l)atur@mwmours dhe 2. 85
'- (2 235 ? bo%eﬁétlér?"'mmxﬁvﬁk 2 &ﬁttoﬁé’d" b@iweé’n 3Qaﬁﬁéteéel e%: urleotfzsrlgs diittn nf)z
[i\/&Na]'+ 4613(#(?9&:@@%%9’@ ﬁiﬁmﬁ@\m 1and %whlrorome(thane (50 I?ni)y The |
3- endotd 8-digahicc phlask3wasl tembved yand Thbeagubods rmtds\é w’aé viashed with
r-tetr ahyd&l&lgl%mé{ﬂa%aezfg(ﬁnﬁ Gﬂh@’&éﬂbﬂ%dl\lorgamc phases were dned (MgSQy) -~ -~
and the solvent was evaporated under reduced pressure. The residue was
purified by flash column chromatography on silica gel eltting with a solvent
gradient of dichtoromethane : methanol : concentrated aqueous ammonia (94
15 :6:0.6, by volume, changing to 92 : 8 : 0.8). Product containing fractions
were evaporated to afford the title compound as a white solid (1.6 g).
"H NMR (400MHz, CDCl3): 5 : 7.40-7.25 (5H, m), 4.75 (1H, m), 4.15 (1H, m),
3.85 (1H, m), 3.70 (2H, s), 3.45 (2H, s), 2.85 (2H, m), 2.65 (2H, m), 2.50-2.35
(2H, m), 2.30 (3H, s), 2.10 (3H, s}, 2.05-1.90 (2H, m), 1.60-1.35 (4H, m) ppm.
20 LRMS (electrospray) : m/z [M+Na]" 401, [M+H]" 379.

¥

PREPARATION 11
3-endo-~{8-Azabicyclo[3.2.1]loct-3-vi)- 5- benzyl-2-methyl-4.5.6 7-tetrahvdro—3H~

imidazol4,5-clpyridine
/N
M
e~ | |
R/
HN

3-endo-(8-Acetyl-8-azabicyclo[3.2.1Joct-3-yl)-5-benzyl-2-methyl-4,5,6,7-
tetrahydro-3H-imidazo[4,5-c]pyridine (Preparation 10) (2.6 g, 7 mmol) was
. dissotved in 6N aqueous hydrochlioric acid (25 ml) and heated under reflux for
30 42 hours. The cooled reaction mixture was diluted with water (25 ml) and
washed with diethyl ether (50 mi). The aqueous layer was adjusted to pH10
by the ardition of 2N aqueous sodium hydroxide solution and extracted with
~ dichloromethane (3 x 100 ml). The combined organic exiracts were dried

25




25 3-endo- (8- Acetyl -8-azabicyclo[3.2.1

]oct-3-yl)-5-benzyl -2-nmethyl -4,5,6,7- tetrahydro-3H i m dazo[ 4, 5-c] pyri di ne
(Preparation 10) (2.6 g, 7 nmmol) was dissolved in 6N aqueduxtdbgciz@ehl ori c
acid (25 m) and heated under reflux for 30 42 hours. The cool ed reaction
m xt ur e WR83/HPHted with water (25 nl) and washed w th BCEBIBWIIBIher (50
m ). The aqueous | ayer was adjusted7o pHLO by the addition of 2N agueous
sodi um hydroxi de solution and extracted with dichloronethane (3 x 100 m).
The conbi ned organic extracts were dried 5 October 2006 WD 03/084934
PCT/ 1 BO3/ 01220 75 (Na2804) and sol vent evaporated under reduced pressure

to afford SOALE vaﬁueda@@raeecmhaar kedisceali pressRr®So giford HhaNfde( 400
Mz, CDCl 3 5 f

1H, m, 3.70 (2H, 3.60 (2H,
M, 3.45 (Qqumpesmd @S%C?lgﬁﬁe?ﬁg B, @%%?él{ , 2 40- 2. go (SSH) 1, 78 5

(2 m | o T HAMRIA00AHHZCHOR): a_m-lréme@% aBr &2P ﬁHZm) [M%Pﬂaﬁgt .
(M4, 557 o PR AT 3l ittt nd & el o Sty 7
5- ¢l py(sli né2ZH,yh),-184@Aa30 @ktl ) i | oct - 8-yl | - 1- phenyl propVl carbanmate N
Me N N My g)M\éinY% tp@sprgyg{?rpg!’w?qgfi3:596,1(§Md.|_q1')3§7m , 10.4 muol) was added

to a stirré ion o

azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 5-benzyl - 2-net hyl - 4,5, 6, 7-t et rahydr o- 3H

I m dazo[ 4, 5-c] pyri di ne (PreparatpREpJNRATmm 2 6 Mol ) and tert-butyl (1

- §)-3- oxo-1-phenyl pro écar 0 )i §1 ot r§3 Dl ) dissol ved -
in dichlo g i et . peT ature. Sodi um

tri acet;@Xymdgﬂy[drﬂ-dm»(riﬂlm3wl)-8-aéablwﬂﬁf3_lﬁ§|]_0@ﬁdﬁfﬁied and the reaction was
20 hel d at LS rp SRES gérwgefor 18 hours. The reaction m xture was

partitione N
wl T
b

N

Me H
8] N
Me O

Acetic acid (0.6 ml, 10.4 mmol) was added to a stirred solution of 3-(8-
15 azabicycl0[3.2.1]oct-3—y|)-5-benzyl—2-methyl-4,5,6,7—tetrahydro—3H—
imidazo[4,5-clpyridine (Preparation 11) (2.0 g, 6 mmol) and tert-butyl (15)-3-
oxo-1-phenylpropylcarbamate (W00039125) (1.7 g, 6.8 mmol) dissolved in
dichioromethane (40 ml) under nitrogen at room temperature. Sodium
friacetoxyborohydride (2.0 g, 9.4 mmol) was then added and the reaction was
20 held at room temperature for 18 hours. The reaction mixture was partitioned
between saturated aqueous sodium hydrogencarbonate solution (50 mi) and
dichloromethane (50 ml). The organic phase was removed and the aqueous
phase was washed with dichloromethane (50 ml). The combined organic
phases were dried (MgSO4) and the solvent was evaporated under reduced
25 pressure. The residue was purified by flash column chromatography on silica
~ get eluting with a solveni gradient of dichloromethane : methanol. :
concenirated aqueous ammonia (96 : 4 : 0.4, by volume, changing to 94:.6:
0.6). Product containing fractions were evaporated to afford the title
compound as a white foam (2 53 g).




bet ween sat urated aqueous sodi um hydrogencarbonate solution (50 n) and

di chl oronet hane (50 m). The organi c phase was renoved and the aqueous
phase was washed wi th dichl oronethane (50 nl). The conbi ned Cetdpantigo6 phases
were dried %{%QSM) and the sol vent was evaporated under reduced 25
pressur &0 ¥ ¥si due was purified by f1ash col umn chr onBEBERUEIAFR00N silica
gel eluting with a solvent gradient Bf dichl oronethane : nethanol
concentrated aqueous ammonia (96 : 4: 0.4, by volune, changing to 94: 6:
0.6). Product containing fractions were evaporated to afford the title
conpound as a white foam (2.53 g). 5 October 2006 WO 03/084954

PCT/ | BO3/ 01PRBMR (4@0MidR ¢ ; TV 20 (BOH,. md- F.990( 1,0, s)m#,80(190, (1 H,

?5 SH) n;* Sg)r szzto H(@FH Sh), 347@‘%2 Qfﬁ, 6%)0 1r§)mf3 2854@ &5%853 30
L0 Ol (R MBIt ). 2t -2§02i€d"& b 20051 TRNE
(el ectrospriaysy-1.2 13|H 92 [ MtH] + 570 PREPARATI ON 13 (|

vy i 0 %(s%.éi’ 2 @{s&e %zw‘l%ﬁ%l 552 FULRBTGHY or opul am ne e NN N
"NM 6~1~ 10 A solution of tent-butyl

(1S)-3-[3-endo- (5-benzyl - 2- net hylPﬂE
3H—|mdazo[4 5 c pyr|d|n 3- yl -8- o1

525 N HCl 45
H,“ﬁé roomtenperature

: rap a 0re and t he
resi-due partitioned between et hyI acet a 3 N aqueous sodi um
hydr oxi de solution (50 m). The orgaMEt{I : with water (50_
m), dried (Na2SO4) and sol vent evapor aied educed pressure to gi ve
the 20 title conmpound as a col ourl%bm (1.8 g). 1H NWR (400MHz, CDCI 3):
S: 7.40-7.20 (1 OH, ”)’Hzﬂ- 30 _((1H, 3y 00 (1 H m,

sol ution |rb
for 18 hou

10

A solution of ferf-butyl (1S)-Bé'[3—endo-(5-benZyl-Q—methyi—AL,5,6,7~tetrahydro-
~ 3H-imidazo{4,5-c]pyrid in-3-yl)-8—azabicyclo[3.2. 1]oct-8-ylj-1-
phenylpropylcarbamate (Preparation 12) (2.4 g, 4.2 mmol) in 2.25 N HCI
15  solution in methanol (20 ml) was stirred under nitrogen at room temperature
for 18 hours. Solvent was evaporated under reduced pressure ‘and the
residue partitioned between ethyl acetate (100 ml) and 1N aqueous sodium
hydroxide solution (50 ml). The organic layer was washed with water (50 ml),
dried (NazS0,) and solvent evaporated under reduced pressure to give the
- 20 {itte compound as a colourless gum (1.8 g). '
| 'H NMR (400MHz, CDCl3): & : 7.40-7.20 (10H, m), 4.30 (1H, m), 4.00 (1H, m),
3.70 (2H, s), 3.50 (2H, s), 3.35 (2H, m), 2.85 (2H, m), 2.65 (2H, m}, 2.40-2.30
(6H, m}, 2.20 (2H, m), 1.90 (2H, m) 1.80 (2H, m), 1.65 (2H, br s), 1.35-1.15
(4H, m) ppm.
25 LRMS (electrospray) : mfz [M+H]" 470.

PREPARATION 14
| {138)-3-[3~-endo-( 2,5—Dimethvi-4,5,6.7-tetrahvdro-SH-imidazoM,S-c] pyridin-3-
- yI)-8-azabicyclo]3.2.1]oct-8-vil-1-phenvibropviamine




3.70. (2H, s), 3.50 (2H, s), 3.35 (2H, m, 2.85 (2H, m, 2.65 (2H m, )
2.40-2.30 (5H, m, 2.20 (2H, m, 21.90 (2H, m, 1.80 (2H, m, 1.65 (2H, br
s), 1.35-1.15 (4H, m ppm 25 LRMS (electrospray) : mz [ §diobeAZE6
PREPARATI ON 14 (1

S) - 3- [ 3VENASEITAS. D net hyl - 4. 5. 6. 7-t et r ahydr o- 3H-i mi dazd[4/BOEPRYR | di n- 3-
vl )-8-aza bicyclo[3.2.1 loct-8-yll|-¥" -phenvlpropvlianmine ---------- - --- -
5 October 2006 WO 03/0849M4 PCT/1B03/01220 77 ND Me-</ NN Me  H2N NM 6~~
A solution of the title conpound of Exanple 5 (0.26 g, 0.6 mml) was

di ssolved in 6N aqueous hydrochloric acid (4 m) and heated under refl ux
for 5 42 hours. The cool ed reaction m xtur S™adj usted to pHLO by the
addi tion of 2N aqueous sodi.um hydroxiM@-%:)ll tion and extracted with

di chl oronethane (3 x 30 ml). The conpi ne rtyphases were dried
(MgS™) and the solvent was evaporat under reduced pressure. The residue
was purified by flash COE‘E chro %ﬁy on silica gel eluting with a
sol vent gradient of 1o di gfretrahe : met hanol : concentrated aqueous
amonia (90 : 10 : 0.5, by vqlune, changing to 90 : 10 : 1). Product
containing fractions were eyapqrated to afford the title conpound as a
colourless gum (0.18 g). 1 (400 MHz, CDCI3): 8 7.40-7.20 (5H, ,
4.25 (1H, m, 3.70 (2H, s), 860 (2H, m, 3.45 (2H, s), 2.85 (2H, m, 2.65
(2H, m, 2.40-2.30 (5H m, 1.70 15 (2H, m, 1.40-1.30 (4H, m ppm LRVB
(electrospray) : mz [M+Nal + 359, [M+H] + 337. PREPARATION 15 tert-Butyl

(1 S)-1- (35T LyptiBRNEN R - RiOEBRIRRMLCET RheIeMs (VB67g( 0\ tidl) was
dissolved in 8N aqueous hydrochloric acid (4 ml) and heated under refiux for
5 42 hours. The cooled reaction mixture was adjusted to pH10 by the addition
of 2N aqueous sodium hydroxide solution and extracted with dichloromethane
(3 x 30 ml). The combined organic phases were dried (MgSO4) and the
solvent was evaporated under reduced pressure. The residue was purified by
" flash column chromatography on silica gel eluting with a solvent gradient of
10 dichloromethane : methanol : concentrated aqueous ammonia (20 : 10 : 0.5,
by volume, changing to 90 : 10 : 1). Product containing‘fractions were
evaporated to afford the title compound as a colourless gum (0.18 g). '
TH-NMR (400 MHz, CDCl3): § 7.40-7.20 (5H, m), 4.25 (1H, m}, 3.70 (2H, s),
3.60 (2H, m), 3.45 (2H, s), 2.85 (2H, m), 2.65 (2H, m), 2.40-2.30 (5H, m), 1.70
15 (2H, m), 1.40-1.30 (4H, m) ppm.
LRMS (electrospray) : m/z [M+Na]" 359, [M+H]" 337.

PREPARATION 15

teri-Butvl (18)-1-(3-fluorophenyl) -3-oxopropylcarbamate

M O 0
Me

Me HN o

20

Diisobutylatuminium hydride (1 M in dichloromethane, 39 ml, 39 mmol) was
cooled to —78°C and added dropwise to a solution of methyl (38)-3-{(fert-

~ butoxycarbonylyamino]-3-(3-flucrophenyl)propanoate (WO 0039125) (54 g,
25 18.2 mmol) in dichloromethane (100ml) at ~78°C. The reaction was stirred for




H 20 F Diisobutylalum niumhydride (1 Min dichloronethane, 39 m, 39
nmol ) was cooled to -78C and added dropwi se to a solution of nethyl
(3S)-3-[(tert- butoxycarbonyl)am no]-3-(3-fluorophenyl) pr opdrtaiee2(080
0039125) (5.4 g, 25 18.2 mmol) in dichloronethane (100m) at -78C. The
reacti oWOB8&Sitrred for 5 Cctober 2006 WO 03/ 084954 PO L/BRB/002220 78 30
m nutes at -78C, then methanol (50 #¥, pre-cooled to -78C) was added. The
reaction was stirred for 30m nutes, then 2 N hydrochloric acid (250 m)
added. The bi-phasic m xture was allowed to warmup to roomtenperature,
the | ayers were separated, and the organic |ayer was dried (MgSOH),

filtered BEmthwtesptrF830, thuemetieaha 480 pnk gserceotad tr +68C ) Was ailded.

d I :
TO00° (o, T o8 wof Mepled B yStploees, finén 2 1y W IRl R0y °
d), 7.30 (added.fihe bi-plagic rixtuse \p@ﬁma"QWS torWarmep 1o e tempeyature,
PREPARATI ejlg%é%r\ke%“%ﬂ)aréf?? Iand the on&gamc iayer was drled (MgSO4) filtered

S)-3-(3-en tetrd I—é— m daz Ié
5-cl pyrd diandeyrpowated aHdey d’lednsge@ pregeyresia A byt 3'39 it Compouind as a

~ fluorophe é g@dr@ggQﬁm@Qé% ~ 1 INN\ M O,...HHN NEYNEOlSF

Aceti c-aci fi 34(8-
azabi cycl o[HS é {]‘?Qgt M&’FZyrgB f%vﬁ y?g‘g &é’%’hgﬁ% ?gééﬁ%t'@br éh@d(%
I( ImS;iagg[éll §eo}m&2 l(ﬁHnm)(Pjoeanau)pmmqi-l(, ht]))w ¥i¢ (’(H'Fl)zsmmh) andlt5 )er E 1bgt2 yl
of Op. oxopr opyl car bamat e reparation g,
5.7 mol) %Mgs /% ﬁ@xémﬂjoronet hane (25 m ) under nitrogen at room
t emper&i ure.
PREPARATION 16
ten‘-Butvl (1S»-3 -I 3-endo-(5-benzvl 2-methyl-4,5,6, 7-tetrahvdro-3H- —

NC\/@

Me H

O N N

Y
Me O

fluorophenvi)propvlcarbamate

15

Acetic acid (0.3 mi, 5.2 mmol) was added fo a stirred solution of 3-(8- vy
azabicyclo[3.2.1]oct-3-yl)-5-benzyl-2-methyl-4,5,6,7-tetrahydro-3H- o
imidazo[4,5-clpyridine (Preparation 11) (1.74 g, 5.2 mmol) and fert-butyl (1S)-

20 1-(3-fluorophenyl) -3-oxopropylcarbamate (Preparation 15) (1.52 g, 5.7 mmol)
dissolved in dichloromethane (25 mi) under nitrogen at room temperature,
Sodium triacetoxyborohydride (1.31 g, 6.2 mmol) was then added and the
reaction was held at room temperature for fwo hours. The reaction mixture
was partiioned between saturated aqueous sodium hydrogencarbonate

25 solution (50 ml) and dichloromethane (50 ml). The organic phase was
" removed and the agueous phase was washed with dichloromethane (50 ml).

The combined organic phases were dried (MgSQ,) and the solvent was
evaporated under reduced pressure. The residue was purified by flash
column chromatography on silica gel eluting with a solvent gradient of

30 dichloromethane : methanol : concentratéd aqueous ammonia (100 : 0 : 0.5,




Sodi um tri acet oxyborohydride (1.31 g, 6.2 nmmol) was then added and the
reaction was held at roomtenperature for two hours. The reaction m xture
was partitioned between saturated aqueous sodi um hydr ogencardztobat 20085
solution (50 m) and dichl oromethane (50 m). The organi hase was

r enoved AT agueous phase was washed with dichl oronﬁq‘?gWQWB@ m). The
conbi ned organi c phases were dried (7?\/9804) and the solvent was evaporated
under reduced pressure. The residue was purified by flash colum

chromat ography on silica gel eluting with a solvent gradient of 30

di chl or onet hane net hanol concentrated aqueous ammonia (100 0 0.5, 5 Cctober
2006 WO oayme; Eﬁﬁh@ﬁ@3fd)92203790 By Pobduat, cattaitgng graciosy werg
0.5). Product co | ford the title
conpound a§ %PQXEP%@{ @ dti‘%éﬁl %ﬁwﬂﬂ?’g%@f@@%@;@ : 7.40-7.20
(6H, m), 7 IaPNRIBOOBIHZ, Claﬂa)@ 1048-820 (H1m), 766-685 PemMGGQ%ﬁOH n,
4.40-4. 25 @ﬁ) r 84,8526 24 ;a 246321, 376.(30; 8, 104638H

2.90-2.80 15 2H
. 215130990 G, o, %@01 &b (@%.m) 37060 (R )"’Ze%fe edrid .
[ M-H] + 5889 EHTInG;\Izlm-ﬂcaa(@H 15}Jt1y$0-ﬂl10(12H m) .
- S) - 1(3f|ij~ e| é;é ra& d %ﬁ 4567tetrahydro 3H imdazo[4
5-cl py(din %J\'&??e i gm@%&/‘ 1 8y||propy|carbanate M NH M OH
"NM Me--~ 11 M OF A mxture of tert-butyl (1
S) - 3-[ 3- endo- ( 5- benzyl - 2- net hyl dro- 15
3?—|-|m[dazo[4(5c]py(éln3y|)yS-Ifl Fﬁ\lilﬁ‘ al 1]oct 8- I]-l-(3
f I uor oploenyér-Bubpyl ShiH3dicopimnyhag-st-eadoi@ymet 38, At anmoni um
formate (1;0; '

et hanol (3

ba.h@telS g) in
| t1ona anmoni um
tinged at

A mixture of fert-butyl (18)-3-[3-endo-(5-benzyl-2-methyl-4,5,6,7-tetrahydro-

15  3H-imidazo[4,5-c]pyridin-3-yi)-8~azabicyclo{3.2.1]oct-8-yi]-1-(3-
fiuorophenyl)propylcarbamate  (Preparation 16) (2.00 g, 3.4 mmol),
ammonium formate (1.07 g, 17 mmol) and 10% w/w palladium on carbon
(0.15 g) in ethainol (30 ml) was heated to 60°C. After one hour additional
ammonium formate (1.07 g, 17 mmol) was added and heating continued at
20 60°C. This process was repeated after a further hour. One hour after the
second addition heating was removed and the cooled reaction mixture filtered
through Arbocel® and the filirate evaporated under reduced pressure. The
residue was partitioned between dichloromethane (100 ml) and saturated
aqueous sodium hydrogencarbonate solution (50 ml), the organic phase
25 separated and washed with water (30 ml). The organic layer was dried
(MgSQ.) and solvent evaporated under reduced pressure. The residue was
) purified by flash column chromatography on silica géi eluting with a solvent
gradient of dichloromethane : methanol : concentrated aqueous ammonia (80
‘ : 1). Product contamlng fractions were evaporated to afford the tltle
30 compound as a white foam (1.45 g). '




20 60 C. This process was repeated after a further hour. One hour after the
second addition heating was renoved and the cool ed reaction m xture
filtered through Arbocel (r) and the filtrate evaporated ufidetobeeziidéed .
pressure. The residue was partitioned between dichl oronethane (100 m) and
sat ur at & oHpdEdus sodi um hydr ogencar bonat e sol uti on (50PEI/ABO30RESOr gani ¢
phase 25 separated and washed with ®ater (30 m ). The organic |ayer was
dried (MgSO™) and sol vent evaporated under reduced pressure. The residue
was purified by flash colum chromat ography on silica gel eluting with a
sol vent gradient of dichioronethane : nethanol : concentrated aqueous

amoni a (9@HNMR quowﬁfa@fmgc @t‘alsomgof(nalcmmsmt\em ), SLEBELE6 af T or d

e e e oo o e Pt gertl @ bt 2ol

7.10-6.85 3H3.10 (28, 8>-26%52.20 L10#, m),, 24.50:65. @51,(m); 1.604).204(1801,4m35 (1
H m, 3.95 2Hs)340320(2H m, 3.10 (2H, t), 2.65-2.20 (10H, m,
2.15-1.65 PRM- m, 1.60-1.20 (13H, m Ppm5 LRVS (el ectrospray) : niz

[ MtH] { 898 LRMEREEIABATSNY) 8nt/e fivl+Bilt 498.( 1 S) - 343- endo- (5- acet yi - 2- et hy! -
5 6 7-tetrahvdro-3H im dazol 4

5-cl pyridin-3-yl)-8- azablcyclol3 2 110ct i1-1-(3 10 fluoro hen I ro

| carbamate N Me-</ O M NO M~OY Me OF Acetyl

chlori de (@e:i@ 1 (3 8§-3-1808 Mo-lf’!’flécél‘mﬁdnéﬂhvﬁélﬁi?ﬁmﬂe@@mﬂrd-em butyl (1 S)-

- 1-(3-fl uor gphen = 3= L d ro-3Himdazo[4,5
| 15(c] pyri dﬂgﬁémhﬁn% é[a§§tb ﬁbﬁ‘%—ﬁ%ﬁa&ﬂ% bamat e (Prepar Eitlon

17) 40 fluerophenylpropylcarbamate

Me H g m\g/me
Ve ‘%O\H/N N

Me O

- Acetyl chioride (0.13 g, 1.65 mmol) was added to a solution of fert-butyl (18)-
1-(3-flucrophenyl)-3-[3-endo-(2-methyl-4,5,6,7-tetrahydro-3H-imidazo[4,5-

15  c]pyridin-3-yi)-8-azabicyclo[3.2.1]oct-8-yi]propylcarbamate (Preparation 17)
(0.75 g, 1.5 mmol) in dichloromethane (5 ml) at 0°C. After 30 minutes the
reaction mixture was diluted with dichloromethane (10 mi) and washed with - :
saturated aqueous sodium hydrogencarbonate solution (10 ml). The organic
layer was separated and the agueous phase washed with dichloromethane (2

20 x 5 ml). The combined organic exiracts were dried (MgS0,4) and solvent
evaporated under reduced pressure to afford the title compound as a white '
foam (0.8 g).

'+ NMR (400MHz, CDCla): § : 7.30-7.20 (1H, m), 7.05-6.85 (3H, m), 5.90-5.70

(1H, m), 4.85-4.35 (4H, .m), 3.65-3.60 (2H, t), 3.40-3.20 (2H, m), 2.70-1.00
25 (29H, m) ppm.

LRMS (electrospray) : m/z [M+H]" 540.

-
y ¥




(0.75 g, 1.5 mol) in dichloronethane (5 m) at 0OC. After 30 m nutes the
reaction mxture was diluted with dichloronethane (10 ml) and washed with
sat urat ed aqueous sodi um hydrogencarbonate sol ution (10 nl $.Octdber 210§ani c

| ayer was S 5)arat ed and the aqueous phase washed wi th dichl oronet hane (2 20
x 5 m) W% SH0i ned organic extracts were dried (MySOBCHWEEERY ent
evapor at ed under reduced pressure t8lafford the title conpound as a white
foam (0.8 g). 1H NWR (400MHz, CDCI3): S : 7.30-7.20 (1 H m, 7.05-6.85
(3H, m, 5.90-5.70 (11-1, m, 4.85-4.35 (4H, - m, 3.65-3.60 (2H, t),

3.40-3.20 (2H, m, 2.70-1.00 25 i 29H, Egm LRVS (el ectrospray); mz

[ MFHIt 540. 5 October 2006 WO O 19803/ 01220 81 PREPARATI ON 19
Methyl 3- &1 LR (ke hfasaoegfﬂ% hm{armsﬁ (3- |
quorophen%@%@gg—{[@F P octw- | ] |l -4.5.6

7- tetrahy JOIOpPE 1";’.-3.';;.‘!‘" ] a 5 29@ {r

MM-OyN N w-.ﬁa.drazdﬂmmwhdmtmcgfmmt@ (0.156 g, 1.65 mml) was added to

a solution of tert- butyl
(15) - 1- (3-f | uor ophenyl ) - 3-[ 3- endo- ( 2- net i@etrahydro 3H
oc
| or oret

I m dazo[ 4, 5-c]pyridin-3-yl)-8-azabi cycl imer opyl car bamat e
lo (Preparation 17) (0.75 g, 1.5 mmol) ne (5 nm) at 0OC.
After 30 minutes thereactionym xture Iut ed wi tdy dichl oronet hane (10
m) and washed with satumat edN : hydr ogencar bonate sol ution
(10 mM). The organiMe :
di chl oronet hane (2 x 5 i -
(MgS™) and sol vent evapor at ed
conmpound as a white foam (0. 77
F
5

Methyl chloroformate (0.156 g, 1.65 mmol) was added to a solution of fert-
butyl (18)-1-(3-fluorophenyl)-3-{3-endo-(2-methyl-4,5,6,7-tetrahydro-3H-
imidazo[4,5-c]pyridin-3-y1)-8-azabicyclo[3.2.1]oct-8-ylpropylcarbamate
10 (Preparation 17) {(0.75 g, 1.5 mmol) in dichloromethane (5 mi) at 0°C. After
30 minutes the reaction mixture was diluted with dichloromethane (10 ml) and |
washed with saturated aqueous sodium hydrogencarbonate solution (10 mi).
The organic iayer was separated and the aqueous phase washed with
dichloromethane (2 x 5 mi). The .combined organic extracts were dried
15 (MgSOs) and solvent evaporated under reduced pressure to afford the title
compound as a white foam (0.77 g).
'H NMR (400MHz, CDCl): & : 7.30-7.20 (1H, m), 7.05-6.85 (3H, m), 5.90-5.70
(1H, m), 4.90-4.70 (1H, m), 4.60-4.40 (3H, m), 3.75-3.60 (5H, m), 3.40-3.25
(2H, m), 2.65-2.38 (7H, m), 2.25-2.20 (2H, m), 2.15-1.20 (17H, m) ppm. '
20 LRMS (electrospray) : m/z [M+H] 556. |

PREPARATION 20
(18)-3-[3-endo-(5-Acetyl-2-methyi-4,5.6,7-tetrahydro-3H-imidazo{4.,5-
clpyridin-3-y1)-8-azabicyclo[3.2. 1loct-8-vil-1-(3-fluorophenyl)propyiamine




1H NVR (400MHz, CDCI3): 8: 7.30-7.20 (1 H m, 7.05-6.85 (3H, m, 5.90-5.70
(1 H m, 4.90-4.70 (1 H m, 4.60-4.40 (3H, nm), 3.75-3.60 (5H, m,
3.40-3.25 (2H, m, 2.65-2.38 (7H, m, 2.25-2.20 (2H,. m, 20tbidr2D06(17H, .
: ppm 20 LRVS (el ectrospray) n12 [ MMFH] + 556. PREPARATI ON 20 (1

S) - 3- [ 3R BB Acet yI - 2- net hyl - 6, 7-t et r ahydr o- 3H i NPCEHNEA]1 320

cl pyridin-3-vl)-8-azabicyclo[3 2 11§%t 8-vl 1-1- (3-fl uorophenyl) propyl am ne
5 October 2006 WO 03/084954 PCT/1B03/01220 82 N Me NMe O HZN N F

Hydr ogen chl ori de gas was bubbl ed through a solution of tert-butyl (1

" . 5)-3-[3- endo-(5-acetyl-2-nethyl-4,5,6,7-tetrahyd

ro-3H i mdazo[4,5-c]pyridin-3-yl)-85
azabi cycl o[ 3. 2. 1] oct-8-yl]-1-(3-fluor
18) (0.77 g, 1.43 mmol) in dichlorongt ha met hanol (3 m) at
0O C until the solution was saturate The reactionl mxture was then
allowed to warmto room}_I rrperatur&T fter 20 M nutes sol vent was
evaporated under reduced -, urer ' The Tesidue was partitioned between 10
di chl oronet hane (30 mJ).and sfturated aqueous sodi um hydrogencarbonate
solution (20 m). The or ganyer was separated and the aqueous phase

P 1

C1

yI| propyl carbamat e (Preparation

extracted with dichloroneth 2 x 15 mM). The conbi ned organi c extracts

were dried (MgJSO4) and sol ven vapor at ed under reduced pressure to afford

‘the title conmpound as a white foam (0.565 g). 15 'H NVR (400MHz, CDCI 3): 8
7.30-7.20 (1H, m, 7.10-6.90 (3H, M, 4.60 (2H, s), 4.45-4.30 (1 H m,

135 LS e ot o e B il o o
21 Met hyl &rmm@—a@etm-zmﬂ@&-érﬁ ﬁ,a’-tetr@taydnouwdﬂph@m[ﬂﬁ olpyriting3-yl)-8-
3;?3: ﬁgcéoga}r lc%ycloggtz gl;o& -B- 3@ - °% BbrshnlprdiicabYrhdie- @repaiataaci g 5-
(0.77 g, 1.43 mmol) in dlchloromethane (10 mt) and methanol (3 ml) at 0 °C
until the solution was saturated. The reaction mixture was then allowed to
warm to room temperature and after 20 minutes solvent was evaporated
under reduced pressure. The residue was pariilioned between
10 dichloromethane (30 ml). and saturated aqueous sodium hydrogencarbonate
solution (20 ml). The organic layer was separated and the aqueous phase
extracted with dichloromethane (2 x 15 ml). The combined organic extracts
were dried (MgSO.) and solvent evaporated under reduced pressure to afford
the title compound as a white foam (0.565 g).
15 "H NMR (400MHz, CDCl3): 6 : 7.30-7.20 (1H, m), 7.10-6.90 (3H, m), 4.60 (2H,
s), 4.45-4.30 (1H, m), 4.05 (1H, 1), 3.62 (2H, 1), 3.40-3.25 (2H, m), 2.70-1.95
(14H, m), 1.85-1.40 (8H, m) ppm.
' LRMS (electrospray) : m/z [M+H]" 440.

20 PREPARATION 21
- Methyl 3-endo-{8-[{3S)-3-amino-3-(3-fluorophenylipropyil-8-
azabicycloi3.2. 1]oct-3-yl}-2-methyl-4,5,6,7-tetrahydro-3H-imidazof4 ,5-
clpyridine-5-carboxylate
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Hydr ogen chl ori de gas was bubbl ed through a solution of nethyl 3-endo-{8-
[ (3S)-3-[(tert-butoxycarbonyl)am no]-3-(3-fl uorophenyl) pr opyddieter 2006
azabicycloLB.Z,;]oct-B-yl}-2-nethy|-4,5,6,7-tetrahydro-3H—inidazo£4,5-

c] pyri d"ed¥8d¢%rhoxyl ate (Preparation 19) (0.75 g, 1.35 HyigiB3Pi2

di chl oronet hane (10 m) and nmethanof3 (3 nl) at 0 C until the sol ution was
. saturated. The reaction m xture was then allowed to warmto room
tenperature and after 20 m nutes sol vent was evaporated under reduced 10
pressure. The residue was partitioned between_ dichloropmethane (30 nl) and
sat ur at ed aqueous sodi um hydr ogencar bon olttion (20 m). The organic
| ayer was separated and t he aqueous pleage 4 tr tedcﬁﬁ%h di chl or onet hane

(2 x 15 m ). The combi ned organi c extrac ' MySH) and sol vent
evapor at ed under reduced pressure t fford the tiitl e compound as a white
15 foam (0.566 g). 'H NM}I{MOI\/HZ, . 8. 7.38-7.20 (1H, m, 7.10-7.00
(2H, m, 6.95-6.85 (1 H?=2 4660-4.30 (3H, m, 4.05 (1 H t), 3.75-3.60
(5H, m, 3.40-3.25 (2H, m, }2.65-2.55 (2H, nm), 2.50-2.35 (5H, m,
2.30-2.15 (2H, m, 2.10-1.9% H m, 1.85-1.35 (8H n) ppm 20 LRVS
(electrospray) : mz [ M:H| l PREPARATI ON 22 tert-Butyl (1

S) - 3-(3-endo- (2-net hyl -4 578 t rahydr o- 3H i m dazof 4, 5-

‘¢l pyridin-3-yl)-8-azabicyclof3 2 1l oct-8-vll-1-phenyl propyl carbamate 5

Cct ober 2006 WD 03/084954 PCT/1B03/01220 84 N Me~~ ONH Me Qu H

Hydrogen chloride gas was bubbled through a solution of methyl 3-endo-{8-
[(35)-3-[(te:‘f—butoxycarbonyl)amino]-3—(3-ﬂuorophenyl)propyl]—B—

5 azabicyclo[3.2.1]oct—3—yl}-2-methyl-4,5,6,T-tetrahydro-3H—imidazo[4,5—
clpyridine-5-carboxylate  (Preparation 19) (0.75 ¢, 1.35 mmol) in
dichloromethane (10 ml) and methanol (3 mi) at 0 °C until the solution was
saturated. The reaction mixiure was then allowed to warm to room
temperature and after 20 minutes solvent was evaporated under reduced

10 pressure. The residue was partitioned between dichloromethane (30 ml) and

| saturated aqueous sodium hydrogencarbonate solution (20 ml). The organic
layer was separated and the aqueous phase extracted with dichloromethane
(2 x 15 ml). The combined organic extracts were dried (MgSQ4) and solvent
evaporated under reduced pressure to afford the title compound as a white
15 foam (0.566 g).
| 'H NMR (400MHz, CDCls): 3 : 7.30-7.20 (1H, m), 7.10-7.00 (2H, m), 6.95-6.85
(1H, 1), 4.60-4.30 (3H, m), 4.05 (1H, 1), 3.75-3.60 (5H, m), 3.40-3.25 (2H, m),
2.65-2.55 (2H, m), 2.50-2.35 (5H, m), 2.30-2.15 (2H, m), 2.10-1.95 (2H, m),
1.85-1.35 (8H, m) ppm.
20 LRMS (electrospray) : m/z [M+H]" 456.

' Z

PREPARATION 22
fert-Buivl (18)-3-{3-endo-(2-methyl-4,5,6.7tetrahydro-3H-imidazoi4.5-
cIpyridin-3-yl)-8-azabicyclo[3.2.1]Joct-8-yll-1-phenylpropylcarbamate




Me- Il Me OA mxture of tent-butyl (1

S) - 3-[ 3-endo- ( 5- benzyl - 2-net hyl -4, 5, 6, 7-t et rahydro-

3Him dazo[ 4, 5-c] py(di n-3-yl)-8-azabicycl o[ 3.2.1 ]oct- 8-yl [5-Qctdber 2006
phenyl propyl car bamate (Preparation 12) (5.65 g, 9.93 mmol ), ammoni um
formate ¥ g 5049568 7 mmol ) and 2096m/m1paIIad|un1hydrOX|H€T@W36%%®on (0.50
g) in ethanol (100 M) was heated t#¥85C. After one hour additi onal :
anmonium formate (2.0 g, 17 mml) was added and heating continued at 60 C
for a further hour. The cooled reaction mxture was then filtered 10
“through Arbocel (r) and the filtrate evaporated under reduced pressure. The
resi due was purified by flash colum chromat ogr on~silica gel eluting
with a solvent gradi ent of dichloronethane ke th nol %  concentrated

aqueous anmonia (94 : 6 : 0.6, by vol une, angw N3 g 0. 8).

Product containing fractions were evapor at to afford the title conpound

as a white 15 foam (4.954g). 1H NI\/R(400 13): 3 : 7.35-7.20 (5H,

m, 5.70 (1 H m, 480\4@%&( H m, 3.90 (2H, s), 3.40-3.25
60 n)

(2H, m, 3.10 (2H, t), 2 2.55- 2.40 (5H, m, 2.20 (2H, t),
2.10-1.75 (4H, m, 1.55-1. %‘3( ppm LRVB (el ectrospray) : miz [ MeH +
480. 20 PREPARATION 23 tert- Butyl

3-trifluoropropanoyl)-4.5,6,7- tet

S) - 3-{3-endo-f2-nethyl -5-(3 3
dro-3H i m dazof 4
5-cl pyridin-3-vll-8-azabicyclof3.2.1loct-8-yl)-1_  phenyl propyl carbamate 5
Cct ober 2006 WO 03/ 084954 PCT/1B03/ 01220 85 N~ Me-</ IINFF OF H-~N
MMOYN N e rﬁ?xﬂuré?’op't@ml:m( 3) %»Hb (5- Izanmql #18,6 9-feyeihgdtd-or i de
- (0.54 g, 2.82.. nnol _i g o 3 %I 39 0 Oct__]’],}rlfluoropropanmc
“acid (0. zgeé‘llrgld@goﬁl-ﬁcpyn n yI)Baza icy 2.1] Yl
5 phenylpropylcarbamate (Preparation 12) (5.65 g, 9.93 mmol), ammonium
~formate (3.7 g, 58.7 mmol) and 20% wiw palladium hydroxide on carbon
(0.50 g) in ethanol (100 mi) was heated to 85°C. Afier one hour additional
ammonium formate (2.0 g, 17 mmol) was added and heating continued at
60°C for a further hour. The cooled reaction mixiure was then filiered
10 through Arbocel® and the filtrate 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 (94 : 6 : 0.6, by volume, changing to 92 : 8 : 0.8). Product
containing fractions were evaporated to afford the fitte compound as a white
15 foam (4.95 g).
H NMR (400MHz, CDCls): & : 7.35-7.20 (5H, m), 5.70 {1H, m), 4.80 (1H, m),
4.45 (1H, m), 3.90 (2H, s), 3.40-3.25 (2H, m), 3.10 (2H, t), 2.60 (2H, m}, 2.55-
2.40 (5H, m), 2.20 (2H, t), 2.10-1.75 (4H, m), 1.55-1.20 (14H, m) ppm. P
L RMS (electrospray) : m/z [M+H]" 480.

- 20 .
PREPARATION 23
teri-Butyl (15)-3-{3-endo-[2-methyl-5-(3,3 3-trifluoropropanoyi}-4.5,6.7-
tetrahydro-3H-imidazo[4, 5—c]pvndm—3-vl] 8-azabicyclof3.2.1]oct-8-yI}-1-
phenv!propvlcarbamate




~2.25 (2H, m, 2.10-1.70 (4H,

5 mol ), tert-butyl (1

S)-3-[3-endo-(2-net hyl -4, 5,6, 7-tetrahydro-3Hi m dazo[ 4, 5-

c] py(din-3-yl)-8-azabicycl o[ 3. 2. 1] oct - 8-yl ] - 1- phenyl propy| ¢&ddiahen2(86

- (Preparation 22) (0.96 g, 2.0 nmmol ), triethylamne (0.6 mM, 4.31 mmol) and
1- hydr 3% BE¥8attri azol e (0.43 g, 2.81 mmmol) di ssol ved i nedi/mBornoeet hane
(50 m) under nitrogen at roomtenp&fature. The reaction was stirred at
room lo tenperature for 18 hours, and then washed with saturated aqueous
sodi um hydrogencar bonate solution (30 m). The organi c phase was renoved
and the aqueous |ayer extracted with dichloronethane (2 x 30 ml). The
conbi ned dichl oronet hane extracts were dri ) and the sol vent was
renoved under reduced pressure. The regighk@ s purified bﬁ flash col umm
15 chromat ography on silica gel elutingpwt ' re of

di chl oronet hane : nethanol : concentrat aqueous a nial(94: 6: 0.6, by
vol unme). Product contMéni ng fidacti ons vaporated®to Efford the title
conpound as a whi t gd Qin,oﬁ ~ VR T400MHZ, CDCI3): a : 7.35-7.20
(5H, m, 5.65 (1H, m, 14.80I(1H} M, 20 4.70 (2H, s), 4.60-4.45 (2H, m,
3.70 (2H, m), 3.40-3.2¥e 419 .70-2.60 (2H, m, 2.55-2.40 (5H, m,
.55-1.20 (12H, m ppm LRVS

(el ectrospray) : mz [MH + 5 5 PREPARATION 24 (1

S)-3-{3-endo-[2- Met hyl -5-(3,3,3-trifluoropropanoyl)-4,5, 6, 7-tetrahydro-3H
I m dazo[ 4

5-cl pyri di g-@-yild 585 | f iBaivd} | N@ g7~ -
P sqég’.t%@e‘?t@%g%%ﬁ@/%%%’yf? %@fﬁ%%sp %%%q%ﬁeﬁw%}g% i §|8'|2 NFF
N O F HzNmmel dvasgeddediterg salugan aled3suliletrrrapangiy aciddPyd 8ns e

g egt . b;is%'l n{rﬂr(()jlﬁ) tedt-batyl §n8-3L[3=emidd-retiy3-435 &; 1-tdtratoydror3Hpamidalzppads-
, 0, /-1elr r.O- a

c] py( di n- 3EIAYIdE- 3—?9%@@;@5@@?35-%15%%%’&%&’117|1 59@};’%9&??"&?5%@?8%% bamat e

(Preparation 22) (0.96 g, 2.0 mmol), triethylamine (0.6 ml, 4.31 mmol) and 1-

hydroxybenzotriazole (0.43 g, 2.81 mmol) dissolved in dichloromethane

(50 ml) under nitrogen at room temperature. The reaction was stirred at room

10 temperature for 18 hours, and then washed with saturated aqueous sodium

" hydrogencarbonate solution (30 ml). The organic phase was removed and

the agueous layer extracted with dichloromethane (2 x 30 ml). The combined

. dichloromethane extracis were dried (MgSO,) and the solvent was removed

under reduced pressure. The residue was purified by flash column

15 chromatography on silica gel elufing with a solvent mixture of

dichloromethane : methanol : concentrated agueous ammonia (94 : 6 : 0.6, by

volume). Product containing fractions were evaporated fo afford the title
compound as a white foam (1.09 g). _

'H NMR (400MHz, CDCh): 8 : 7.35-7.20 (5H, m), 5.65 (1H, m), 4.80 (1H, m),

20 4.70 (2H, s), 4.60-4.45 (2H, m), 3.70 (2H, m), 3.40-3.25 (4H, m), 2.70-2.60

' (2H, m), 2.55-2.40 (5H, m), 2.25 (2H, m), 2.10-1.70 (4H, m), 1.55-1.20 (12H,

m) ppm.
LRMS (electrospray) : m/z [M+H]" 590.

25 PREPARATION 24
(18)-3-{3-endo{2-Methvl-5-(3,3 3-friflucropropancyl}-4,5 .8, 7-teirahydro-3H-
~ imidazol4.5-cipyridin-3-yil-8-azabicyclo[3.2.1]oct-8-yi}-1-phenylpropylamine




(Preparation 23) (1.05 g, 1.78 mml) in dichloronmethane (20 nl) and

met hanol (3 m) at O Cuntil the solution was saturated. The reaction

m xture was then allowed to warmto roomtenperature and &fQotsben2®6hour .
washed w th 2N aqueous sodi um hydroxi de solution (2 x 20 m ). The organic
| ayer 1WO@S4Barated, dried (MySO4) and sol vent evaporiteBO4PHe? reduced
pressure to afford the title conpou as a white foam (0.80 g). 1H NWR )
(400MHz, CDCI3): S: 7.40-7.30 (5H m, 4.70 (2H, m, 4.40 (1 H m, 4.05
(1 H t), 3.65 (2H, m, 3.40-3.25 (4H, m, 2.70-2.60 (2H, n), 2.50-2.30
(SH, m, 2.25 (2H, m, 2.05 (2H, m, 1.85-1.40 (84 m ppm 15 LRMS
(electrospray) : mz [MH + 490. PREPA 5 Methyl 3

endo- (8-{(3S)-3-[(tent-butoxycar bony,ie)-éﬁi d I -Swphenprr pyl } - 8-

azabi cycl of 3 2 1loct-3-yl)-2-nmethylx4 5 W Himdazof4.5 20 -
wri di ne- 5- car boxyl at e5- car boxyl at e ~ (Me-</ IINOwL NO MM~ OyN N Me

- O/ Methyl chloroformate (0.18 ni nmol ) wa® added to a sol ution of
tert- butyl (1 H, N '

S)-3-[3-endo-(2-nethyl-4,5,6, 7-tetrahydro-3Him dazo[ 4, 5-c]pyridin-3 5
Cct ober 2006 WD 03/084954 4#CT/ | BO3/ 01220 87

yl ) -8-azabi cycl o[ 3. 2. 1] oc il ] - 1- phenyl propyl carbanate (Preparation 22)
(0.96 g, 2.0 nmmol ) and triethylamne (0.36 nl, 2.59 mmol) in

di chl oronet hane (20 m) under nitrogen at roomtenperature. The reaction
was stirred at room tenperature for 1.5 hours and then washed with

saturated - | BaLE 2SEBIUtibPBF (3A-buty (1TH8-{@F gani ¢
phase was %@@%‘ gﬁﬁhk{%@éﬁ%&%@&%@ ag%%%ﬁ%gd %tﬁﬂ_ rrzg[??( A {5
di chl or oneetdnd2(eihy}E-(3,3.5-tifeoroppmanoy- debaRydrone tdmidasoitSuer e .
dried (MySQfyriy —Slsﬂ]isse?iabﬁf}/hid[‘&zﬂéﬁn&xﬁm-phéﬁyiprcqulmmbaprai;eessur e. The ~°
resi due was B’UI’I i€ bg flash col (Lﬁ] C rorratg&h Q%e?lqa %ldﬁa{ﬁ?l a&ljutl ng
with a sol ¢Rrapawtionr &3bi(1ddhyd st JPEo My W mne '? o=’ 177 by Vol une,
changi ng t gn@Banok(3 hitNadld °C il tHer sulution was saiurated. The reaction mixture
' was then allowed to warm to room temperature and after one hour washed
with 2N aqueous sodium hydroxide solution (2 x 20 ml). The organic layer
10 was separated, dried (MgS0,) and solvent evaporated under reduced
pressure to afford the fitle compound as a white foam (0.80 g).
'H NMR (400MHz, CDCly): & : 7.40-7.30 (5H, m), 4.70 (2H, m), 4.40 (1H, m),
 4.05 (1H, t), 3.65 (2H, m), 3.40-3.25 (4H, m), 2.70-2.60 (2H, m), 2.50-2.30
(6H, m), 2.25 (2H, m), 2.05 (2H, m}, 1.85-1.40 (8H, m) ppm.
15 LRMS (electrospray) : miz [M+H]" 490. |

PREPARATION 25
Methvt 3-endo-(8-{ (3S)—S—[(teft-butoxvcarbonvnamino]-3-phenvlpropvl}-8-
" azabicydlol3.2.1]oct-3-yl)-2-methyl-4.5 .8, 7-tetrahydro-3H-imidazol4.5-

20 clpyridine-5-carboxylate
' N
/4
M~ I:)\x\[rowua

N
o)
N .

Me H
N
w1 Y
Me O

Methyl chiloroformate (0.18 ml, 2.32 mmol) was added to a solution of tert-
butyl (1 S)-3—[3-endo-(2~methyl-4,_5,6,T—tetrahydro—_3H-imidazo_[4,5-c]pyr-idin-3_-




containing fractions were evaporated to afford the title conpound as a
white foam (0.96 g). 1H NMR (400MHz, CDClI3): 6: 7.40-7.25 (5H, nm), 5.65
(1H m, 4.80 (1H, m, 4.60-4.40 (3H m, 3.75-3.65 (5H MQctdeAlDOB. 25
(2H, m, 2.65 (2H, m, 2.55- 15 2.40 (5H, m, 2.25 (2H,e&, 2.15-2.05 (2H,
m, 2.00AMI ), 1.65-1.30 (13H, m) ppm LRV (el RGTHIHPRYY
rr7z' [ MrH + 538. PREPARATI ON 26 208%fethyl 3 endo f8 '
f (3S) - 3- am no- 3- phenyl propyl | - 8-azabi cycl of 3. 2. 11oct-3-vll- 2 nmethyl-4 5 6
7-tetrahydro-3H i m dazof 4 5-cl pyridi ne-5-carboxylate ND Me {~ Il NY Ow
0 ~N H2N N Hydrogen chloride gas was bubbl ed through a sol ution of nethyl
3-endo-(8-yl?—B—azabicycIo[&Z.1]oct—8-yl]—1-phenylpropylcarbamate {Preparation 2
(0390 5L (k66 o UIOIa BRBHSMYIRRheToREfI. E0miNot PnaicRloforRbmlae2. 1] oct
5, 6, 7- t et r E6ymiousieriniregerpatsoans ferppetatiue. she reastipnaves sippdraeion 25)
(0.95 g, 1te?ﬁp<%?§ﬂlrb fop 1% Gues aratihaRewagtedrivithasaturatet mn@ouslsadipmat 0 C
ut o

til th t ur at Th tion m dt
war m t 05 obysOBRpEREOnALS SAtaR (2P e Ao ool ahd5E wet PaRegEl AL e ©
sodi um hydﬁ@(hﬁ%SQ?% u&%egne)ﬁﬁaote&&vith meréhdichiogamicthdresy ¢2 6 20cmbberTh@006 WO
03/ 084954 PCT/ | [ .
‘evapor at edoomgined dig %’é@“éﬁ}a@\sgg%)r(@&?g Vgérggdr':[gq{ #}[\@&?I@)"{.}f éﬁ%ﬁ%r&%ﬁ \g‘%a}’t white
f oam (0. 75reghovedulier (e@bHpresnmes) The residuaovas Bgrltl%%,byrffﬁ}sfw; §MLH,  br
, 4.40 t . - - 60 (2H,
fr% ' 2 45 E%‘Etc"ﬂé‘?)g'“%"@?%é JSP‘?ELdes')@t@g"tﬁ%féwen%%wfégl, éaét%% { 2H,(
‘m, 1.66- ldiethyiaming(99 spm by Rekinne| %@%@%F%@S : T MEH #)-43g00uC
PREPARAT! Cbbedirtf lftictioR Wilre (évaBordtetidoedtibd thedtitit gompoumdfag a 4utites
7-tetr ahyd;ocgmlzl(-) 96 g)
H NMR (400MHz, CDCls): & : 7.40-7.25 (5H, m), 5.65 (1H, m), 4.80 (1H, m),
4.60-4.40 (3H, m), 3.75-3.65 (5H, m), 3.40-3.25 (2H, m), 2.65 (2H, m), 2.55-
15 2.40 (5H, m), 2.25 (2H, m), 2.15-2.05 (2H, m), 2.00-1.8 (2H, m), 1.65-1.30
(13H, m) ppm. '
LRMS (electrospray) : niz [M+H]" 538.

_ PREPARATION 26
20  Methvl 3-endo-{8-[( 38)-3-amino-3-phenylpropyll-8-azabicyclof3.2. 1]oct-3-yi}-
2—methvi—4,5,6,T—tetrahvdro—3H-imidazor4,5—c]pvridine—5-carboxvlate

N
e~ m OMe
]
Ry T
H,N N

Hydrogen chloride gas was bubbled through a solution of methyl 3-endo-(8-

25 {(3S)-B-[(tert—butoxycarbony!)amino]«S—phenylpropyl}—S—azabicyclo[S.2.1]oct-3-
| 'yl)-2~methyl-4,5,6,7—tetrahydro—SH-imidazo[4,5-c]pyridine-S—carboxylate

" (Preparation 25) (0.95 g, 1.77 mmol} in dichloromethane (20 ml) and

methanol (1 ml) at 0 °C until the solution was saturated. The reaction mixiure

was then allowed to warm to room temperature and after one hour washed

30 with 2N aqueous sodium hydroxide solution (2 x 20 ml). The organic layer




I m dazof4 5-cl pyridin-3-yl)-8-azabicyclof3.2.11oct-8-yl1-1-

phenyl propyl carbamate Me-</"N :"I. Me 0 MMOYN N Me O 15 Acetyl chloride
(0.09 M, 1.26 mwol) was added to a solution of tent-butyl 5Qctober2006 .
S)-3-[3-endo-(2-nethyl-4,5,6, 7-tetrahydro-3Hi m dazo[ 4, 5-c] py(di n-3-yi) - 8-
azabi cyW@PB082954] oct - 8-yl ] - 1- phenyl propyl car bamat e ( Pr epBEBIFBMH1220) (0.5 g,
1.09 nmml ) and triethylamne (0.19 #, 1.36 mmwol) in dichloronethane (5 ni)
under nitrogen at roomtenperature. The reaction was stirred at room 20
tenperature for 18 hours and then sol vent was evaporated under reduced
pressure. The residue was purified by flash col um chromat ography on silica

gel eluti nGJg‘é‘ ts@géra‘?cébvedﬁecgr(ﬂﬂb% §) @inddigNentorwhparated ﬂﬁdmmﬁ”“‘%‘é g
concentrate ous_a u anging to

0.8 then 9(9‘@551140e to gff @%@%E?WBH?Q@@%&’W%J%%" @BT%VESI e gvagor ated to
afford 25'HheMR %4&0!‘@91@@.0@3)358 a 7wi0-7 S0 (G (), 855§2H; br £QdONz,

T A

.25 70
(2H, m 5 22555 ZSHDSQSBI,ZMZHZH‘HSQG’E}-{QH) mp . 1©.80 (H. @ @5(112)49 (ﬁ@ T‘%H n,
1.95-1.75 ?:vf)hk m, 1.65-1.30 (13H, n) ppm 30 LRVS (el ectrospray) omz

[ MFH] + 522FF- - e oo o o o e Oct ober 2006 WD 03/084954

PCT/ 1803/ 0LRMS deleptzospraxt OMZiM*ﬁ] 4$93- [ 3- endo- (5- Acetyl - 2-methyl -4. 5, 6
7-tetrahydro-3H-i mi dazo[ 4, 5-

cl py(din-3-yl)-8-azabicyclol 3. 2. *5 y|l - henyl propyl amne N Me {~N
Me N O H2N N Hydrogen chl ori de d through a solution of
tert-buoyl #A-BokyI31633-[3-endo-(5-acetyl-2-methyl-4,5.6.7-tetrahydro-3H-

imidazo[4.,5-clpyridin-3-vi)-8-azabicvclo[3.2.1]oct-8-yl}-1-

phenvipropylcarbamaie
N
/4
Me—< B\H/Me

N
O
N

Me H

O N
“"e‘\/ g

Me O -

15 Acetyl chioride (0.09 mi, 1.26 mmol)} was added to a solution of tert-butyl
(18)-3-[3-endo-(2-methyl-4,5,6,7-tetrahyd ro-3H-imidazo[4,5-c]pyridin-3-yi)-8-
azabicyclo[3.2.1]oct-8-yl]-1-phenylpropylcarbamate (Preparation 22) (0.5 g, ,
1.09 mmol) and triethylamine (0.19 ml, 1.36 mmol) in dichloromethane (5 ml)
under nitrogen at room temperature. The reaction was stirred at room

20 temperature for 18 hours and then solvent was 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 (94 : 6 : 0.6, by volume, changing o 92:8:
0.8 then 90 : 10 : 0.6). Product containing fractions were evaporated to afford

25 the title compound as a white foam (0.51 g).

"H NMR (400MHz, CDCls): & : 7.40-7.20 (5H, m), 5.65 (1H, m), 4.80 {1H, m),
465 (2H, s), 4.55-4.40 (2H, m), 3.85 (1H, m), 3. 65 (2H, m), 3.40-3.25 (2H,
 m), 2.70 (2H, m), 2.55-2.40 (5H, m), 2.25 (2H, m), 2.15 (3H, s) 2.10-2.00

(2H, m), 1.95-1.75 (2H, m), 1.65-1.30 (13H, m) ppm

30 LRMS (electrospray) m/z [M+H] 522.




endo- (5-acetyl -2-nethyl -4,5, 6, 7-tetrahydro-3Him dazo[4, 5-c]pyrid
in-3-yl)-8- azabicycl o[ 3.2. 1]oct-8-yl]-1-phenyl propyl carbamate (Preparation
27) (0.50 g, 10 0.96 mml ) in dichloronethane (5 m) and netOuetet 2406: 5 M )
at 0 Cuntil the solution was saturated. The reaction m xture was then

al | oned BBt o room tenperature and after one hour REEWSFHOHREN 2N
aqueous sodi um hydroxide solution 2 x 5 n). The organic |ayer was
separated, dried (MySO) and sol vent evaporated under reduced pressure to
afford the title 15 conpound as a white foam (0.265 g). 1H NWVR (400MHz,
CDCl3): 5: 7.35-7.20 (5H, m, 4.60 (2H, br s), 4.45-4.30 (1 H m, 4.00 (1
H t), 3.60 (2H, m, 3.40-3.30 (2H, m, 2.50-2.30 (2H, m, 2.30-2.15 (2H,
m, 2.13 (3H, s), 2.10-2.00 (ZH"h : ~M, 1.70-1.40 (6H, m ppm
20 LRMVS (electrospra ) - mz ' ARATI ON 29 tent-Butyl 3-endo
[ (3-nitro- Ly goy(Srheeiyl-2 't"h"mVF-il dazafdbboxyl ate Q2N /
NH M Mg y ‘ T/ 1B03/01220 90

t ent - But yl rpoxyl at e
(Preparation 4) (3.0 g, 13.2 nnDI) |tropyr|d|ne hydr ochl ori de
(2.7 g, 13.2 mmol) and N-ethyl - dWP“ép alyi neycl. 89 g, 14.6 nmol )
were 5 dissolved in 1-nethyl-2-pyrrolidin dfn’and heated at 120 C for
18 hours. The cool ed reaction nixtgi%é%gﬁ diIutedOmﬁth et hyl acetate (150
m ) and washed with vat ¢y, at ur at ed aqueous sodi um hydr ogen
carbonate solution (50 n1) fne (30 m). The organic |ayer was dried
(MgSH) and the solvent renoded by evaporati on under reduced pressure. 1o
This.. residue was triturated WWth diethyl ether and filtered to afford the
title conpound as a yell oV id (1.5 g).

5

Hydrogen chloride gas was bubbled through a solution of fert-butyl (1S5)-3-[3-
endo-(5-acetyl-2-methyl-4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-3-yl)-8-
azabicyclo[3.2.1]oct-8-yi]-1-phenyipropylcarbamate (Preparation 27) (0.50 g,
10 0.96 mmol) in dichloromethane (5 mf) and methanol (0.5 mt) at 0 °C untif the
solution was saturated. The reaction mixture was then allowed to warm to
room temperature and after one hour washed with 2N aqueous sodium
“hydroxide solution (2 x 5 mi). The organic layer was separated, dried
(MgSO.) and solvent evaporated under reduced pressure to afford the title
15 compound as a white foam (0.265 g).
'H NMR (400MHz, CDCls): & : 7.35-7.20 (5H, m), 4.60 (2H, br s), 4.45-4.30
(1H, m), 4.00 (1H, t), 3.60 (2H, m), 3.40-3.30 (2H, m), 2.50-2,.30 (2H, m),
2.30-2.15 (2H, m), 2.13 (3H, s), 2.10-2.00 (2H, m), 1.80 (2H, m), 1.70-1 40
(6H, m) ppm. '
20 LRMS (electrospray) : m/z [M+H]" 422.

PREPARATION 29
terf-Butyl 3-endo-[{3-nitro-4-pyridinyl}amino}-8-azabicyclo{3.2.1]octane-8-
. carboxylate
' ' o O_N

2 ~ N
l

HN Xy~
Me
O N

Me\\/ \[r

25 | o Me O




~H NMR (300 MHz, CDCI3): 5 : 1.40-2.50 (17H, n), 3.90-4.05 (1H, q), 4.15-
4.50 (2H, m), 6.60 (1 H d), 8.35 (1 H d), 8.75-9.00 (1 H, d), 925 (1 H,

s) ppm LRVS: mz 349 (MH). 15 PREPARATI ON 30 5 October 2006 .
1-endo- (8- Acetyl -8-azabicyclo[3.2.1 loct-3-yl)-2-nmethyl-1 Himdazot4,5-. ¢
ridine WOREMGH N Me NM Y O 20 tent-Butyl PCT/IB03/01220

3-endo- [ (3-ni tro-4-pyridinyl)ani no] *8- azabi cycl o[ 3. 2. 1 ] oct ane- 8- ’
carboxylate (Preparation 29.) (4.40 g, 12.6 muol) and iron powder (2.11 g,
37.8 mmol) were dissolved in glacial acetic acid (50 ml) and the m xture
heated to 60 C for two hours. Acetic anhydride (8 m) was then added and 25
the m xture heated to 140C for 18 hours. The cool ed reaction m xture was

filtered t 0selKi igreduced
bt esure TRE Y S ARhdbndd BOLANE)AGRL2 GRS BIEFLORRNS Piegaes i Y and
wat er (20040 B.@n@. t A8-Zi el aﬂhﬁm>@d3tfﬁtr%¢¥f§"wthy , &Hl%’o 5081 um
Rygr ox: ?e) ‘F%.b%hﬁﬂ')t haﬂw méﬁﬁyﬂferi:ﬂdﬁscﬂﬁ@bylarﬁgée(ﬁﬂgt by o8 enmekl were
roocel (r 0 ang | or ganl.c se a . e ayer
ext racted Q\iﬁﬁ@"egi ‘E‘hﬁ(ﬁ'ﬁﬂ@’ﬂ hﬁ)&ﬁ%'—fﬁogéaﬂ@ f"ﬂé ﬁ%%%ﬁnggslgbgg i 0Tl ract s
dried (MySR¥)rs. STRet cdied 286€tion \iRIre S4aS 4ilMet with3gtbybacetate (0 wht was
ted_und d h ' ' j hyl
eotato, - ona Orasliah YA MBS T8 o i) (Fotifitel Falgads SRR MdOash TG
solid (3. 2ZagppnateHshivtions® Wi andDuireg (38 mi).. Bee organicolyenjvasydied 2. 70
(5H m, 4([\%?803} égd(t%e:}ol%nt ferddvéd Y elapordti8h dnkidd rdduced. grésédrell d),
. 8. ( ,.S) _ ppm. LRV&:

8.35 (1 H, m - mz 285 _ .
(10 This.residue was triturated with diethyl ether and (fh@c_'e?gd to afford the title

compound as a yellow solid (1.5 g).
TH-NMR (300 MHz, CDCl3): 8 : 1.40-2.50 {17H, m), 3.90-4.05 (1H, q), 4.15- Jo
4.50 (2H, m), 6.60 (1H, d), 8.35 (1H, d), 8.75-9.00 (1H, d), 9.25 (1H, s) ppm.

LRMS: m/iz 349 (MH").

15
PREPARATION 30
1-endo-{8-Acetvl-8-azabicyclo[3.2.1 Joct-3-y)-2-methyi-1H-imidazol4 .5~
clpyridine
NN
Me—</ I
RS
Me\“/N
O
20

teri-Butyl 3-endo-[(3-nitro-4-pyridinylJamino}-8-azabicyclo[3.2. 1]octane-8-
carboxylate (Preparation 29) (4.40 g, 12.6 mmol) and iron powder (2.11 g,
37.8 mmol) were dissolved in glacial acetic acid (50 mi) and the mixiure
heated to 80 °C for two hours. Acetic anhydride (8 ml) was then added and

25 the mixture heated fo 140°C for 18 hours. The cooled reaction mixture was
filtered through a pad of Arbocel® and solvent was removed under reduced
pressure The residue was partitioned between dichioromethane (200 mt) and
water (200 ml) and the mixture adjusted io pH 9 with 2 N aqueous sodium
hydroxide solution. The mixture was again filtered through a pad of Arbocel®

30 and the organic phase separated. The aqueous fayer was extracted with
" dichloromethane {100 ml) and the combined organic extracts dried (MgSOa).




PREPARATI ON 31 10 1 -endo-(8-Acetyl-8-azabicyclo[3 2

lloct-3-yi)-5-benzZ\Vl -2-net hyl -4,5,6, 7- tetrahydro-1

H i m dazo[ 4,5-c]pyridine Me-Nr)N N/ N M Y O Benzyl briemobde2(0s. 78 g,
10.4 mmol) was added to a solution of 1-endo-(8 15

acet yl - LMW cl o] 3. 2. 1] oct - 3-yl ) - 2- net hyl - 1H i m dazo[ RCBIRIPHIAP di ne
(Preparation 30) (2.47 g, 8.7 mmol) %In ethanol (20 m) and the mi xture
stirred at roomtenperature for 48 hours. The reaction m xture was then
cooled to -70 C and sodi um borohydride (0.33 g, 8.7 mmol) added

portionwi se over ten mnutes. After one hour at -70 Cthe reaction m xture

\Q/as ﬁ' ljomggotv@n?Wa@é%é@raté@ Lﬁdeg%guei(giwémmoand@h@ raedubuhnttlreted;gdlc um
or ohydri de e
wat ery( 10 Wth eqb\)j@%ﬁ%%d%gﬁﬁec{ 11‘198 c&g& M ﬁf&@ﬁ@g%{a ﬂ@?qrﬂﬁ%l}fn%t ogr oom
terrperaturwhite'ﬁbbd@ﬂir@)l was evaporat ed under reduceg pressure and the |

i ne
g?;iﬁfﬁ ZSﬁW s wer e gc %g lg)%%é) @@r%x???éa%gpia%sg -Im?lgfqobeduced
pressurg. 4%1#’9@)1&@35\/&%Hp0r4f9%6“1)ﬁf7f38N1Hoﬁﬂjr§135t{ﬁb|rrﬁ’ 0%9539 51

silica gel HJtI ng with a solvent gradient of ethyl acetate : nethanol :
d| et hyl am 00; 0 ; % ﬁy vol unme, changing to 98 : 2 : 2 then 95 : 5 :
LR&&% M

Pr oduc FtTBAZn 365 tions were evaporated to afford the title
corrpound as a whi te foam (2.23 30 g) 5 Cctober 2006 WD 03/084954
PCT/ 1 B03101220 92 ' H NVR (400 h3)onBiq 1-60-1.85 (4H m), 1.95
-2.20 (5H, m, 2.30 (3H, s), 2 , 3.45 (2H, s 3.65 (2H,
s), 3.90 (1- éﬂdaqﬂS-Ade@D&_ ab;cvdoram@t-awn—ﬁ—hgngkzﬁe_thm,iﬁ@; M ppm
LRVS: m z : 1- endo- ( 8- Azabi cycl of 3 2

lloct - 3-vyi -tetrahydro 1

me— | @

_ Benzyl bromide (1.78 g, 10.4 mmol) was added to a solution of 1-endo-(8-
15  acetyl-8-azabicyclo]3.2.1]Joct-3-yl)-2-methyl-1 H-imidazo[4,5-c]pyridine

(Preparation 30) (2.47 g, 8.7 mmol) in ethanol (20 ml) and the mixture stirred

at room temperature for 48 hours. The reaction mixture was then cooled fo

=70 °C and sodium borohydride (0.33 g, 8.7 mmol) added portionwise over

ten minutes. After one hour at 70 °C the reaction mixture was allowed to

o0 warm to —40 °C then re-cooled to —70 °C and further sodium borohydride
(0.33 g, 8.7 mmol) added. Aifter an additional hour at -70 °C water (10 ml)

was added and the reaction mixture allowed to warm to room temperature.
The ethano!l was evaporated under reduced pressure and the aqueous
residue extracted with dichloromethane (3 x 25 mi). The combined organic

25 extracts were dried (MgSQ,) and solvent evaporated under reduced pressure.
The residue was purified by flash column chromatography on silica gel eluting

with a solvent gradient of ethyl acetate : methanot : diethylamine (100 : 0 : 2,

" by volume, - changing to 98 : 2 : 2 then 95 : 5 :°2). Product containing

~ fractions were evaporated to afford the titie compound as a white foam (2.23

30 Q)




I m dazof4, 5-clpyridine Me~N HN N 10 1-endo-(8-Acetyl-8-azabicyclo[3.2.1
]oct-3-yi)-5-benzyl-2-nmethyl-4,5,6,7- tetrahydro-IHim dazo[ 4, 5-c] pyridine
(Preparation 31) (2.23 g, 5.89 mmol) was dissolved in 6N aguebas2006
hydrochloric acid (30 m) and heated under reflux for 18 hours. The cool ed
reacti oW ¥BETE was adj usted to pHLO by the 15 additi onPEFBARO3RAeous

sodi um hydr oxi de sol ution and extradted with dichl oronet hane (2 x 50 m) .-
The conbi ned organic extracts were dried (MgSO4) and sol vent evaporated
under reduced pressure. The residue was purified by flash colum

chromat ography on silica gel eluting with a solvent gradient of

di chl or onetH+hiMR: (408t Wiim | CDCH):ed hyl.8eH1R5 (4idom), d.95 62520 b‘»}Hzm)vgﬁﬂm
changi ng t trapyn S r poZ@( ¢, t

changing | t.fﬁ)e Coslb_ 753@1#%2 43 (QH bg% 5356(21—! 2308 (A @N&OO Mgz

CDCl 3): 6 t),4.88d1H.4 7(‘7$=r7$§(5li rybppnuo (5H, n), 2.60- 2. 75 (4H, n), 3.45
(2H, s), 3Lﬁﬂr§rﬁ%(é|ﬂ9(MH )4.30 (1 H m, 7.20-7.35 (5H n) ppm 25 LRVS
(el ectrospray) : +°337. PREPARATION 33 tent-Butyl (1

S) - 3-f 3% endo- ( 5- benzyl 2 rrethyl 4.5,6,7-tetrahydro-1 H - inidazof4

5-cl pyridin-1-yl)-8-azabi cycl of 3P&EHMEATH§MI321 30 phenyl propyl carbamate 5
Cct ober 2006 Al.l;‘°l C

e Il / pLIRE

sol ution o:i‘mdlaﬂ_mlééﬁmyndm '

10
1—endo-(8-Acetyl—8~azabi_cyclo[3.2.1]oct-3-yi)~5-benzyl~2—methyl—4,5,6,T-
tetrahydro-1H-imidazo[4,5-clpyridine (Preparation 31) (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 mixiure was adjusted to pH10 by the -
15 addition of 2N aqueous sodium hydroxide solution and extracted with
- dichloromethane (2 x 80 ml)'. The combined organic extracts were dried
(MgS0,) 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
20 volume, changing to 93 : 7 : 1). Product containing fractions were
evaporated fo afford the title compound as a white foam (1.47 g).
TH-NMR (400 MHz, CDCl3): 5 : 1.40-1.85 (7H, m), 2.30-2.40 (5H, m), 2. 60-
- 2.75 (4H, m), 3.45 (2H, s), 3.60-3.70 (4H, m), 4.30 (1H, m), 7.20-7.35 (5H, m)
ppm.
25 LRMS (electrospray) : m/z [M+H]" 337.

PREPARATION 33
tert-Butyl (1S)-3-[3-endo-(5-benzyl-2-methyl-4.5,6,7-tetrahydro-1H-
~ imidazof4,5-clpyridin-1-yl}-8-azabicyclof3.2. 1]oct-8-yil-1-
30 phenyipropylcarbamate '




azabicyclo[3.2.1 Joct-3-yl)-5-benzyl-2-nmethyl-4,5,6,7-tetrahydro-1 H5

I m dazo[ 4, 5-c] pyridine (Preparation 32) (0.8 g, 2.37 mmpol) and tert-butyl
(1 S)- 3-oxo0-1-phenyl propyl carbamate (W0039125) (0.711 g, 5@&ben@o)

.di ssol ved in dichloromethane (12 m) under nitrogen at roomtenPerature.
Sodi um Q@ &8¢ty bor ohydri de (0. 60 g 2.85 mmol) was t hdit TABEEBI23hd t he
reaction was held at roomtenperatuf® for 18 hours. The reaction mixture io
was partitioned between saturated aqueous sodi um hydrogencar bonat e

solution (50 m) and dichloromethane (50 m). The organi c phase was

renmoved and the aqueous phase was washed with dichl oronethane (50 m). The

conbi ned organi c phases were dried (MJSO4) ol S evaporated
under reduced pressure. The residue was figd by fla col um
chromat ography on silica gel eluting wi ag gra t of

di chi oronet hane : nethanol : concentrated agueous anmmonia (99: 1 : 0.1, by

vol ume, changing to 9%e: 10 :H1).

evaporated to aff ormei_h\f’%ixglfg
(400MHz, CDCI3):8: 7.40L7.20 (19
4.40 (1 H m, 3.65 (2Mes)0

Pr og nt aining fractions were

gfld as a white feam (1.17 g). 1H NWR
H m, 58 (1 H m, 4.80 (1H m, 20
50 (2H, m, 3.40-3.20 (2H, m, 2.70-2.60
(4H, m, 2.55-2.35 (5H m, 2 (2H, t), 2.10-1.10 (17H, m) ppm LRMS
(electrospray) : mz [MH + 578 PREPARATI ON 34 25 tert-Butvl (1
S)-3-13-endo-(2-nethyl-4 5 6 7-tetrahydro-1 H i m dazol 4,5- c
yridin-1-yl)-8-azabicyl)azabicyclo[3 2. 11oct-8-yil-1-phenyl propyl car bamat e
5 Cctober @%gc athy g@!ﬁ%%é? RRTo|)BRRE 8ddeq 184 QifredolutioN ofvb¥ndba@- OyN
N7\ vl -0 A'm tu.{et%ﬂh t-butl_él g%"é‘ﬂ i

S) - 3- [ 3- endgabisyplah-¢t Lloc %“b@,’,‘%’, -ty thtrahvdro fiaz o 4, 5- ]

EnF/) ridi nstl_- Yﬁ%a%oﬁi,?bi}gyﬁdiﬁé QPéRaphrz]ﬂft?i 38) 0.8l %?lﬂmyl) mmﬂgyelrtelamﬂyh(ﬁ)e N
reparatign : : | r e (0. g, mo
and 20% w/ %‘%’%‘3&?% ‘F@BV%%%@@"% c%@?ﬁ‘%('%QS @)fﬂ] ggha?i%? (gé"qc#}) was

heated to GKSolEd @ dichdotommethankli(12oms)l under nitrogen at room temperature.
Sodium triacetoxyborohydride (0.60 g, 2.85 mmol) was then added and the '
reaction was held at room temperature for 18 hours. The reaction mixiure
10 was partitioned between saturated aqueous sodium hydrqgenparbonate
solution (50 mi) and dichloromethane (50 ml). The organic phase was
removed and the aqueous phase was washed with dichioromethane (50 mi).
 The combined organic phases were dried (MgSO4) and the solvent was
evaporated under reduced pressure. The residue was purified by flash
15 column chromatography on silica gel eluting with a solvent gradient of
dichloromethane : methano! : concentrated aqueous ammonia (99 : 1: 0.1, by
volume, changing to 90 : 10 : 1). Product containing fractions were
evaporated to-afford the title compound as a white foam (1.17 g).
4 NMR (400MHz, CDCly): 6 : 7.40-7.20 (10H, m), 5.80 (1H, m), 4.80 (1H, m),
20 4.40 (1H, m), 3.65 (2H, s), 3.50 (2H, m), 3.40-3.20 (2H, m), 2.70-2.60 (4H,
'm), 2.55-2.35 (5H, m), 2.20 (2H, t), 2.10-1.10 (17H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 570.

PREPARATION 34
o5  tert-Butvl {18)-3-[3-endo-(2-methyl-4,5.6.7-tetrahydro-1 H-imidazo[4,5~
' clpvridin-1-vl)-8-azabicycio[3.2.1 IoCt—B—-v!]_-—‘l ~phenv|pronvlcarbamate




amonium formate (0.63 g, 10.1 mmol ) was added and heating continued at 60
C for. a further hour. This process was repeated three tinmes. The cooled to
reaction mxture was then filtered through Arbocel (r) and tSh&tdbet 200at e
evaporated under reduced pressure. The residue was partitioned -between
di chl or WRA¥PENS4 (100 nl) and saturated aqueous sodi um hyREEFEEbonat e
solution (50 m), the organic phase®$eparated and washed with water (30
m). The organic |ayer was dried (MgSO4) and sol vent evaporat ed under
reduced 15 pressure. The residue was purified by flash colum

chromat ography on silica gel eluting with a solvent gradient of

di chl oronet hane : nethanol concentrated aqueou nNgd (99 @ 1 0.1
changing to 93 : 7 : 1). Product contai ni ngte<actiji ons |were evaporated to
afford the title conpound as a white foam§Q0.8%N7): "H NVMR (400MHz,
cba3): 3 7.35-7.15 (5H, m, 5.75 (1H, m}j/4.90-4.70 (1H, m, 4.45 (1H,
m, 3.80 (2H, s), 3.40-3M0 H, mr) 3. 1553- 2H, m, 2.70- 2.60 (2H, m,
2.50-2.35 (5H, mM, 2.3fk , 7 ™65-1.10 (13H, m ppm LRMS

(el ectrospray) : mz [ MH + 48 25} PREPARATI ON 35 Met hyl 1

endo- (8-{(3S)-3-[(test-but¥vcétb ani nol - 3- phenyl propyl | - 8-
azabicyclo[3 2 1loct-3 -2-nethyl - 7-tetrahydro-1 Himdazo[4,5 cl
pyrid ine-5-carboxyl ate 5 Cctobe 6 WD 03/084954 PCT/1B03/01220 95 Q
ok M_ )\/ MM-OyN 6~-~NM M O Methyl chloroformate (0.078 m, 1.02
mmol ) was added to a solution of tert- butyl

)5, e T oo Gy B bok R e
zo. 44 g, ol U%”\iﬁ’ﬁﬂ@[‘*i-ﬁ'iélﬂ’ﬁ’@ﬁinﬁ% 3 “ﬁgalé'ci‘qghp?%(ﬁ%éé)’@ itrogen gt room
: ﬁﬁper ag Er ﬂqeﬁﬁﬁrd;ﬁﬁtﬁrb?ﬂﬁa\t@iﬁépa{raﬁdnaBS) dorha grp202at mraok).o AMINENIHELI s 18nd
15" Ve St GRG0 FHEL I A o eneicesel s
(0.15 g) in ethanol (25 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 hour. This process was repeated three times. The cooled
10 reaction mixture was then fittered 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 orgénic phase separated and washed with water (30 mi).
" The organic layer was dried (MgSOs) and solvent evaporated under reduced
15 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 0o 93 : 7 : 1). Product -~ '
containing fractions were evaporated to afford the title compoqnd as a white
foam (0.85 g).
20 'H NMR (400MHz, CDCls): & : 7.35-7.15 (5H, m), 5.75 (1H, m), 4.90-4.70 (1H,
| ‘m), 445 (1H, m), 3.80 (2H, s), 3.40-3.20 (2H, m), 3.15-3.00 (2H, m), 2.70-
2.60 (2H, m), 2.50-2.35 {5H, m), 2.30-1.70 (7H, m), 1.65-1.10 (13H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 480.

25 PREPARATION 35
 Methyl 1-endo-{(8-{(3S)-3-{fert-butoxycarbonyl)aminol-3-phenyipropyi}-8-
' azabicvclor3.2.1]0ct—3—vl)~2—methvl-4,5,6.7—tetrahvdro—‘1H—imidazo[4.5—
 clpyridine-5-carboxylate




10 with nore dichloronethane (2 x 10 m). The conbi ned di chl or onet hane
extracts were dried (MJSO4) and the solvent was renoved under reduced
pressure. The residue was purified by flash col um chronat dgPaptey 206 silica
gel eluting with a solvent m xture of dichloronethane : nethano
concent r W08 Hikous amonia (99 : 1 : 0.1 changing to 9BCTIRE3/01320 Product
15 containing fractions were evaporated to afford the title conpound as a
white foam (0.51 g). 1H NWR (400MHz, CDCI3): 8: 7.30-7.20 (5H, m, 5.65 (1
H nm, 4.90-4.70 (1 H n), 4.50-4.30 (3H, m, 3.80-3.60 (5H, m, 3.40-3.20
(2H, - m, 2.65 (2H, m, 2.50-2.35 (5H m, 2.25 (2H, mk, 2.15-1.10 (17H, m
ppm 20 LRVS (el ectrospray) : mz [ MtH + 538. PREPARATI ON 36 Met hyl
1-endo-f 8-f (3S)-3-am no-3-phenvl propyl | - 8- agabi_eycl . 2. | loct-3-vl)-
2-methyl -4, 5,6, 7-tetrahydro-1 Hi ni dazof 4 5;§fp ri dithe- 59M&r boxyl at e 25
trihydrochloride 5 Cctober 2006 WD 03/0 §54 pOT/ 1 BD3/ 01220 96 O N'J M
Me ~ HZN N .3 HCl Hydrogen chloride gas bbbl €d t hrough a sol ution of
nmet hyl 1-endo- (8- Me H

{(3S)-3-[(tort-butoxycarpooyl i ne}.- 3:phe propyl ) -8-azabicyclo[3.2.1
]oct-3- 5 yl)-2-met WETZ]'5, 6][7-t dt rahydro- 1

H i m dazo[ 4, 5-c] pyri di ngyd- car boxyl ate (Preparation 35) (0.5 g, 0.93 mmol)

i n dichloronmethane (10 m) and (1 M) at O Cuntil the solution
was saturated. The reaction m el was then allowed to warmto room
tenperature and stirred for one hour. Solvent was evaporated under reduced
pressure and the residue suspended in 10 dichloronethane (10 m). This

7 oces vl BRSNSt S L A2 MASy O whd el PSR S
8.90-8.60 Gty |p1SEB-3-Gnd(A-RISthyH4, 58, Bletialfirg--imidazb[E8-clpydlin-1H, m ,
4.50-4. 35 g,gg-e%%mcéwjz)&pgﬁ}]o&@(ﬁ -"i—prnénylo’prggi( ca?boan(iggg’ n(breg’ar%ﬁb%' 1%4S L H

n, 3.006-1.
(0.44 g, 0.92 mmol) in dichloromethane (4 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 mi). The organic phase was removed and the aqueous layer extracted
10 with more dichloromethane (2 x 10 mi). The combined dichloromethane
extracts were dried (MgSQ,) 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). Product
15 containing fractions were evaporated to afford the fitie compound as a white
foam (0.51 g).
'H NMR (400MHz, CDCls): & : 7.30-7.20 (5H, m), 5.65 (1H, m), 4.90-4.70 (1H,
m), 4.50-4.30 (3H, m), 3.80-3.60 (5H, m), 3.40-3.20 (2H, m), 2.65 {2H, m),
2.50-2.35 (8H, m), 2.25 (2H, m), 2.15-1.10 (17H, m) ppm. |
20 LRMS (electrospray) : miz [M+H]" 538.

: PREPARATION 36
-Methvl 1-endo-{8-[(38)-3-amino-3-phenylpropyl]-8-azabicyclo[3.2. 1loct-3-yl}-
2-methvi-4,5,6,7-tetrahydro-1H-imidazol4 ,5-c]pyridine-5-carboxylate
25 f{rhydrochloride '




15 LRVS (el ectrospray) : mx [ MrH + 438. PREPARATION 37 tert-Butyl (1
S)-3-f3-endo- (5-benzvl -2-nethyl-4 5 6. 7-tetrahydro-1 H - im dazof4

5-cl pyridin-1-vl)-8-azabicyclof3.2.1loct-8-vll-1-(3 20 5 October 2006

fl uor ophenyl ) propvl carbamate ~co Me OHN M Y M O/ E 5 COctober 2006
WO 03/ 08%93 | B03/ 01220 97 Acetic acid (0.39 g, 6.4PRREBIU3Y added to
a stirred solution of 1-endo-(8- aza® bi cyclo[ 3. 2. | ’
]oct-3-yl)-5-benzyl -2-nmethyl -4, 5,6,7-tetrahyd ro-1 H

i mdazo[4,5-c]pyridine (Preparation 32) (2.16 g, 6.4 nmmol) and tert-butyl
(1S)- 1-(3-fluorophenyl) -3-oxopropylcarbamate (Pgeparation 15) (2.06 g,
7.7 mol ) 5 dissolved in dichloeronmethane (25 m ) ({inder nitrogen at room
tenperature. Sodiumtriacetoxyborohydri ’Cﬁ? nol ) was t hen
added and the reaction was held at fas q erature tor 2 hours. The
reaction mxture was partitioned be me ted aqueous sodi um

hydr ogencar bonate solution (50 m) jand di chl oronet hane (50 m ). The
organi ¢ phase was renoved and 10 thg gous phase was washed with

di chl oronet hane (50 m ). HJ anped™dr gani ¢ phases were dried (MgSH)
and the solvent was evaporajed under reduced praggure. The residue was
purified by flash colum ch omat ogr aphy on silica gel eluting with a

sol vent gradient .of dichlg gt hane : net hanol : concentrated aqueous
ammonia (99: 1 : 0.1, by 1&yv@'une, changing to 96 : 4 : 0.4). Product
containing fractions were evVaporated to afford the title conpound as a
white foam (2.56 g). 1H NWR (400MHz, CDCI3): 8: 7.40-7.20 (6H, m,

7 10 ° 90 él m@% ?ﬁloggg‘r) QSWgW%Ie@thr@g&a g';agtgt o?-leé'{f %r%tﬂ}l 1- égﬁg @74? 4|(_|1
| m) ; 2 65 2{(33)(35!'36%uto&y%bﬁn?ﬂammdﬂ-ﬁﬂ)henﬂorcmy.IJBB@ZQbWQIwEs
(el ect rgs p{(ﬁ‘)@ metﬁglzdf éWﬂetraﬁ%ro—1%ﬁﬁﬁ%t@' cTﬁyndme-S-carboxylate
{Preparation 35) (0.5 g, 0.93 mmol) in dichloromethane (10 ml) and methanol
(1 ml) at 0 °C until the solution was saturated. The reaction mixture was then
allowed to warm to room temperature and stirred for one hour. Solvent was
evaporated under redyced pressure and the residue suspended in
10  dichloromethane (10 ml). This process was repeated three times to give the
~ title compound as a white solid (0.512 g).
"H NMR (400MHz, de-DMSO): 6 : 11.30-11.10 (1H, br s), 8.90-8.60 (3H, br s),
7.60 (2H, m), 7.50-7.35 (3H, m), 5.80-5.60 (1H, m), 4.50-4.35 (3H, m), 4.20-
4.00 (2H, m), 3.80-3.30 (9H, m), 3.256-3.10 (1H, m), 3.00-1.90 (13H, m) ppm.
15 LRMS (electrospray) : miz [M+H]" 438.

&

PREPARATION 37 _
tert-Butyl (18)-3-[3-endo-(5-benzyl-2-methyl-4,5.6.7-tetrahydro-1H-
imidazol4,5-clpyridin-1-y}-8-azabicyclo[3.2.1]oct-8-vil-1-(3~ .

20 fluorophenyl)propylcarhamate
=4 WQ O

\n/




tert-Butyl (1S)-3-f3-endo-(2-nethyl-4 5 6 7-tetrahydro-lHim dazof4.5 25
clpyridin-I-vl)-8-azabicyclof3 2

|l oct-8-vll-1-(3-fluorophenyl)propyl carbamate NINH N MeMS\OctabeNe6 Me O F
A mxture of tert-butyl (1

S) - 3- [ 3 NG S benzyi - 2- net hyl - 7-tetrahydro- 1  PCT/AB03/01220
Himdazo[ 4, 5-c] pyridin-1-yl)-8- aza?ﬂcycl 0[3.2.1 Joct-8-yl]-1-(3 30

fl uorophenyl ) propyl carbamate (Preparation 37) (2.55 g, 4.34 mmol ), 5

Cct ober 2006 WO 03/084954 PCT/|1B03/01220 98 ammonium formate (2.73 g,
43.4 mmol ) and 20% w w pal | adi um hydroxi de on carbon (0.25 I n et hanol
(35 M) wabckéaued ((L3BAL.6.Afmmol)owas Iavided tacﬁjstlwf@daaollahlﬁﬁ)ﬁfarﬁff at e

(0.63 9. 1Q-duiEybis 2 foRBdndsaithRolhOty1-£ 1. EBEhpdroPHC Tor a Turther

two hours ure wa

th
Arbocel (r) 'Fa!ﬁazﬂme‘f’ﬂﬂW\dﬂ’cQa(Pé'gBB@t'é’ﬂe%?Mﬁo“@rQ-r%gdﬂw) %F‘Zg uPL?gleI%ﬂ%) “resi due
was partit HqBEhdped w@ﬂn) 4654 bpﬂeaﬁmeatéﬂ(%pérmmn@) wmrg,tkﬂ namobous

di um hydr.0 | t 0 ted and
washed i ¢ h@%@@@%r ki '°“é«é€.ref’>”%w GhaA o ate o et
ev?por at ﬁdSud!iﬁ'ﬁ tﬂ&d&t@&ﬂb@'ﬁhydmﬂ@ (1. Hﬁkeg,tl@ T aandll)laua\aihpn raddesdabg thBash

unm cnroQ S
CL i oh PR REL Bl aoh SR P S AL TReTRLNASH piad gl ©
changi ng t paditioned betwpenpsaﬁutaiedcaquemumwlwmahydr@ggncmaa@abwgﬂed to

.' gf f gr g 5t ge&%{j wﬁam 'H?&?B%dﬁ%thgglég‘jb Oafﬂé 6r%%c9bhaéé’ WARréf80AdandCDC 3)

(11-1, 18y , the crueoss ehes Veﬂsé\?d( Mh §§'C %fOE%Et ag %%‘i« mnin 49320436‘?0
5 ke G i d. oo ont, st
1- end(() (8-F @§§) %"y({("'ﬂdgr W@%%c%ﬁ&&mﬂ)a erl'g?éﬁ’ q?va?é‘. plv%gé{ by flash
f | uor ophengbluptropHrpmRiegrabhy yoh odilc2 . el oelitifg ywith Zaneowm gyradieny -afet r ahyd
ro- 1 Hinydaeolthetidid Methasor? RSN LA R ueous ammonia (99 : 1: 0.1, by
15 volume, changing to 96 : 4 : 0.4). Product containing fractions were -
evaporated to afford the title compound as a white foam (2.56 g).
H NMR (400MHz, CDCls): & : 7.40-7.20 (6H, m), 7.10-6.90 (3H, m), 6.20-5.95
(1H, m), 5.00-4.70 {1H, m), 4.55-4.40 (1H, m), 3.70 (2H, s), 3.60-3.47 (2H,"
m), 3.45-3.25 (2H, m), 2.85-2.67 (4H, m), 2.65-2.40 (5H, m), 2.38-2.20 (2H, 1),
20  2.18-1.20 (17H, m) ppm.
LRMS (elecirospray) : miz [M+H]* 588.

PREPARATION 38
tert-Butyl (1 S)-S-[S-endo-( 2-methyl-4,5,6,7-tetrahydro-1 H-imidazol4,5-
25  c]pyridin-1-y1)-8-azabicyclo[3.2. 11oct-8-i]-1 -(3-fluorophenyl)propylcarbamate

Me—(fNDH
S

M o N
o= Y
Me O

A mixture of fert-butyl (18)-3-[3-endo-(5-benzyl-2-methyi-4,5,6,7-tefrahydro-
- 1H-imidazo[4,5-c]pyridin-1-yl)-8-azabicyclo[3.2.1]oct-8-y1]-1-(3- '
30 ﬂuorophenyl)propylcarbémate (Preparation 37) (2.55 g, 4.34 mmol),




0 Ovw Me-</ 1l j (~ NMMON N7-\~~/1 M OF 25 Methyl chloroformate
(0.167 g,. 1.76 mmol ) was added to a solution of ter- butyl
(1S)-3-[3-endo-(2-nmethyl -4,5,6, 7-tetrahydro- 1 Hi m dazo[ 4, 5-5dqvgbrer 2006- 1-
yl) - 8- azabi c‘}/clo[B 2.1 ]Joct-8-yl]-1-(3-fluorophenyl)propyl carbanat e

(Prepar XYQHHBB (0.80 g, 1.60 mml ) _in dichl oronet hane PEHBAPIIAder 5

Cct ober 2006 WO 03/084954 PCT/IBO3/961220 99 nitrogen at roomtenperature.
The reaction was stirred at roomtenperature for 1.5 hours and then washed
wi th saturated aqueous sodi um hydrogencarbonate solution (10 m). The

organi ¢ phase was renoved and the aqueous Iaﬁyer extracted with nore
di chl or omeamansiyrd fmrmetm(a 73'&;635—161‘511@1 ) apd 20%w/vr pakadinmdysikoxide o wer e

dri ed (MISQhodng 3 eg()sﬂ 5 TNRIneadal tas%t@d RS BHEChotlne

resi due was pur chr omat ogr aphy on silica rg@ eluting -
with a sol &@dﬁlf}mﬁix@f@ﬂ@fﬂlﬁm fﬂfﬂ}ﬁ %r(@r@t Bar®-hdn was addprt apd Bealinthqueous

]?mm?' a (9&ntinked & 40 t"ega?w ﬂL?tHQ@ 98 Houfs.: met Fﬂéﬁdu@acﬁﬁﬂmmm@vas f
racti ons Were por.at e (6] (0] e CO nd oam -
(6764 08° thannfitereagdmion chepesel® At T Wirbld afomRRd ands: Bodiiad,| %

ﬁ) 10354203 I(Zebl;hreg) The Qés:éué'am(aé partmic)ned4bﬁﬁu@ersal(:lgblromjatha&e%l{m 60) (5H
(ei ect rospf‘"a )Sétu%t§ ﬁﬂ‘i‘i‘?&%%%’ﬁsh%@iﬂi?%ﬁ ﬁ?é-'ﬁﬁg‘ﬂ qa) Wﬁﬁnt
-endo- f 8- (ocgsncsphasa@eaa(aedlw viasbey Wit Wn(@nﬂkaﬂ?éw'ga(\@zlayer

I loct-3-yl & E %XM@;@ trl%%ﬁiﬁeﬁb%ﬁohtéﬂ'md@z%c@d pressure. The

clpyrldlne roch
10 residue was punf ied 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). Product containing fractions

were evaporated to afford the title compound as a white foam (1.50 g).

H NMR (400MHz, CDClg): 8 : 7.35-7.25 (1H, m), 7.10-6.90 3H, m(), 6.20-5.80
15 {1H, m), 4.95-4.65 (1H, m), 4.60-4.40 (1H, m), 3.85 (2H, s), 3.45-3.30 (2H,

m), 3.20-3.10 (2H, m), 2.75-2.65 (2H, m), 2.60-2.40 (5H, m}, 2.35-1.20 (20H,

m) ppm.

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

20 PREPARATION 39

Methyl 1-endo-(8-{(38)-3-[{ferf-butoxycarbonylamino]-3-(3-
ﬂuorophenyl)nrop.vl}—S—égabicchof 3.2.1Joct-3-vI)-2-methyl-4.5 .6, 7-{efrahydro-

1H-imidazol4,5-clpyridine-5-carboxylate
N N~ “OMe -
LI
N

25 :
'. Methyl chloroformate (0.167 ¢, 1.76 mmol) was added to a solution of fert-
 butyl (18)-3-[3-endo-{2-methyl-4,5,6,7-tetrahydro-1H-imidazo}4,5-cjpyridin-1-
 yl)-8-azabicyclof3.2. 1joct-8-yll-1-(3-fluorophenyl)propylcarbamate
(Preparation 38) (0.80‘ g, 1.60 mmol) in dichloromethane (10 mi) under




N AMNOvwe M-(~/ N\/ HNN- .3HC F 20 Hydrogen chloride gas was
bubbl ed through a solution of nethyl 1-endo- (8-
{(3S)-3-[(te)t-butoxycarbonyl)an no]-3-(3-fluorophenyl) pr opyldeter 2006
azabicyclo[3.2.1 Joct-3-yl)-2-nmethyl-4,5,6,7-tetrahvdro-1 Himdazo[4,5 25
c] pyri dwitel3gseddboxyl ate (Preparation 39) (0.83 g, 1.50F&HdBY3/Q1A20

di chl oronethane (15 M) at 0 C unti?¥ the solution was saturated. The
reaction mxture was then allowed to warmto roomtenperature and stirred
for one hour.. Sol vent was evaporated under reduced pressure and the 5

Oct ober 2006 WO 03/084954 PCT/1B03/01220 100 residue suspended in

di C|h| Or OB gén(éﬂo\%ﬁ terilibml@atm?cm readionepastsiitredtdirroent lavaperadingi ve t he
tlteconpun S ite _so DNESAimb -
11.30- 11, 197 11, B puis) d d dh%‘ 88"?%\3%) b‘#"‘tE) %%@8%#% um
7.25-7.20 nymro Ehcafhob@is selitipn1(10, M) . Thesargrnko phase yvasﬁemose 36 4. 00
(2H m, iR el at).r o ay)
2 [ W < isadeSue b Pripcied i fRofe! dichicrbnieRand 5 0! i)

(39) - 3- sacemrasmm) dgh camaﬂw&a@m@ avergaaisgd BMogQahangidhe sQMEMTYaS: ¢

“Acetyl chl gy ﬁn&eﬁ*reddéeb prabhrd, nTHéCrBhi@U@rWéél@uaféts@)ynﬂe)smmluemmd
dropwise to a co

| f t.h 3S
f1 uor ophen?hW@SS?ﬁfﬁ’!ye @895&%8@% g‘?:'Hé'ﬁ%( ?V'ﬁégéa 9%?&8 %E %n&ﬁ"fOZOf
i n di chl or gigpidranRiiA09 TiethEnei | eanténimatedsaguéouse dneenia (I98ur ab-10 oC

then vater (1005t 835 39995 PRGIUEHCHARING' thtiichs deré BudploéteidOto

10 afford the title compound as a white foam (0.84 g).

" H NMR (400MHz, CDClz): & : 7.35-7.25 (1H, m), 7.10-6.90 (3H, m), 6.10-5.80
(1H, m), 4.95:4.75 (1H, m), 4.60-4.35 (3H, m), 3.85-3.60 (5H, m), 3.45-3.25
(2H, m), 2.75-2.65 (2H, m), 2.60-1.05 (24H, m) ppm.

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

15 ,
PREPARATION 40

Methvyl 1-endo-{8-[(3S)-3-amino-3-(3-fluorophenyl)propyl]-8-
azabicyclo[3.2.1loct-3-yi}-2-methvi-4.5,6,7-tetrahydro-1 H-imidazol4.,5-
c]pyridine-5-carboxylate trihvdrochloride

O

).L
N

w
H,N N

- .3 HCI

20

Hydrogen chloride gas was bubbled through a solution of methyl 1-endo-(8-
{(38)-3-[(tert-butoxycarbonyl)aminoi-3- -(3-filuorophenyl)propyi}-8-
~azabicyclo[3.2.1]oct-3 -yi)-2-methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-
25 c]pyridine-5-carboxylate (Preparation 39) (0.83 g, 1.50 mmol) in
| dichloromethane (15 ml) at 0 °C until the solution was saturated. The
reaction mixture was then allowed to warm to room temperature and stirred
_for one hour. Solvent was evaporated under reduced pressure and the




pH with 2 N hydrochloric acid and the organic | ayer separated. The

di chl oronet hane | ayer was washed with saturated sodi um hydr ogencarbonate 20

solution (50 M), water (50 nml) and then dried (MyS04). Sol5\(eaheben2R)o X

evapor at-ed under reduced pressure to afford a thick oil which was purified

by  col ulR %MfF 8Nkt ography (silica gel, eluting with di et RET/IBIHYEI0 t o give

the title conmpound as a clear, col df'ﬁless oil, 25.1 g. LRMs: niz 254 ’

(MH). 25 PREPARATION 42 N-((1

S) - 1- (3- Fl uor ophenvl ) - 3- hydr oxypropyl | acetamide Mew N OH O F 5 Cctober

2006 WD 03/08494 PCT/1B03/01220 101 A stirred suspension of ethyl

(3S) - 3- (acetsitiaeisuspedded-infdichioupheinanepiipaho aT bis(rosegs waD repasted and

sodi um bor qudrirfies (9ofR the ttRaFbInd Bs B S0d Josagheat ed at 50 C
?rmg here. . ano m S t é

d i ) h f | dded
o e arlt NNER (AOIN L GaDMSP & nea0d LALTH b 81,0105 8R48Hohr 9. She”

reaction Wg_%s@-'ﬂmQHE Pn); L5720 QPH, g)t SBEEGO(EH] e)) 4185€1.40 1BHyIm), and
aqueous sodji um ha/eﬂrogl d $§h%§? éﬁl g:ér '(\)jaﬁ]ﬁ |_r|1 |f_\ml water) carefully
added dBopi-3e-4-06hE2H omle 3-8R-h8 (L a1 3:40-TPPH1RER)D BB ate (3 x 30 )
and the corm'{msc(e[ycmmypcaﬁxtmlaqquﬂtée_ 10 (MyS04) and evaporated to give
the title conpound as a white solid {2.08 g). LRMS (electrospray) : mz

[ MFH] + 212. PREPARATION 43 N40 S)- 1-(3-Fl uorophenyi) - 3-oxopropyl | acet am de
15 Me~N O F Pyridine sul fur triRRE Hé%iﬂﬁikﬁ'l(w.? g, 237 mmol) was added
‘portionw s§ , ' X , } ahBafe sol ution of

N-[(1S)-1- (5= acetanide (25 g, 118 mmol),
DVSO (1®.5 ni., 233 mmol ) .

Acetyl chloride (7.9 miz-111 mmol) in dichloromethane (50 ml) was added
dropwise to a cold (0 °C) solution of ethyl (38)-3-amino-3-(3-
15 fluorophenyl)propancate (W099/31099, Scheme 3 page 97) (25.2 g, 102
* mmol) in dichloromethane (200ml). The reaction was stirred for 2 hours at 0
oC, then water (100 ml) was added. The reaction mixture was adjusted to
pH1 with 2 N hydrochloric acid and the organic layer separated. The
dichloromethane iayer was washed with saturated sodium hydrogencarbonate
20 solution (50 ml), water (50 mi) and then dried (MgSO4). Solvent was <
' evaporated under reduced pressure to afford a thick oil which was purified by
column chromatography (silica gel, eluting with diethyl ether) to give the title_
compound as a clear, colourless oil, 25.1 g.
LRMS: m/z 254 (MH+).
25 |
PREPARATION 42
N-[(18)-1-(3-Fluorophenyl)-3-hydroxypropyllacetamide

H
_ Me\ﬂ/N oH
0 &/ .
. F




and triethylamne (33 m, 237 mol) in dichloronmethane (240 m). After two
hours stirring at roomtenperature, solvent was evaporated under reduced
pressure and the residue applied directly to a silica gel é&kctabar208buti ng
with a radi ent systemstarting with ethyl acetate : dichl oronet hane

(50: 50 8‘83 9808§BHune) then ethyl acetate : dichl or omet haRETIB38132by vol une)
and finally ethyl acetate gave thelitle conpound as a col ourless oil
which solidified on standing (13.9 g). 1 H NWR (400MHz, CDCI3): 8: 9.75 (1
H s), 7230 (1 H m, 7.10-6.90 (3H m, 6.40 (1 H br s), 5.50 (1 H m,
3.05 (1 H dd), 2.90 (1 H, dd), 2.00 (3H, s) ppm 30 LRVS (el ectrospray)
mz [ MtH] + 210 PREPARATI ON 44 '

Eg?_i)l gogle 220 t%%?' cy@gbépéoﬁloctofs yl gmype 5 (§§5 gb(% e%}ﬁinom @,3/ 084954
Em(jiog Berfiydrophaawipropanoste. (2. 5]g;cﬂ 9 3npolnank setiva mﬂhyﬂﬂd?e(%%gzgg (r) %t )e
g, ﬁgﬂ;bp iWepHgi éé%lgﬁéaé Re i&_@ﬂ%& jﬁ%eﬂ@n%@éh AGRLPher

Th f 10M
nydr ovi . HebiAY (ﬂ“ﬁw?wé‘étnqn aerolily sl dppwhs ss Grolal MR cu a

fmb' ent tﬂﬁ%ﬁéé&ﬂcﬁatrfr@ﬂ?%%ﬂbﬁétfﬁﬁlraﬁg\% Reaction avss altpaedtiedoollteraaaeous

ayer was washed wi e e

CO?/TJDI ned aRTREIEHLE faﬁ Eéﬁ? é@ '(@(ﬂﬂ'?f {)‘q”efr'rgf iqﬁ%@ﬂzs%@{%ﬁe %@{Oﬁr(\gﬁj
pressure tNa®Fpat dnylevhimr) catefaﬂgntadded rctropwmesTh{e selution aas axtéact@d 99,
90% el C L L Ospr. RARAL

Endo- gl Beﬁygﬁ% lgllanc(?é 6 &@d% - -az | cycC %‘é é@fﬁ;ﬂ; - _(ﬂsoéirl%g ~

20 4- Eumox@M@Sfaﬂﬂ aopmaabr@ewdrgmﬁwﬂiwtiﬂ@ecommur( 3s a@ghlt@seléﬂ zﬁé"p was

slurried i PRI @t?é(é SOl 12.at anbi ent tenperature under a
ni trogen b'l' NL © é)rli)*{gzagi Lyl cgn% 4. 0] undec-7-ene (192.1g, 1.26 nol)

was added to the reactlon m xture, followed by a solution of the title
conpound from PREPARATION 43 i

N-[{18}-1-(3-Fluorophenyi)-3-oxopropyllacetamide

H
Me\n/N 0
¢]
- F

Pyridine sulfur frioxide complex (37.7 g, 237 mmol) was added portionwise
over 20 minutes to a stirred cold {0 °C) solution of N-[(15)-1 ~(3-fluorophenyl)-
20  3-hydroxypropyllacetamide (25 g, 118 mmol), DMSO (16.5 ml, 233 mmol)
and triethylamine (33 ml, 237 mmol) in dichloromethane (240 ml). After two
hours stirring at room temperature, soivent was evaporated under reduced
pressure and the residue applied directly fo a silica gel column. Eluting with a
gradient system starting” with ethyl acetate : dichloromethane (50:50 by
25 volume) then ethyl acetate : dichloromethane (80:20 by volume) and finally
ethy! acetate gave the title compound as a colourless oil which solidified on
standing (13.9 g).
1H NMR (400MHz, CDCI3): § : 9.75 (1H, s), 7.30 (1H, m), 7.10-6.90 (3H, m),
. 6.40 (1H, br s), 5.50 (1H, m), 3.05 (1H, dd), 2.90 (1H, dd), 2.00 (3H, s) ppm.
30 LRMS (electrospray) : m/z [M+H]+ 210.

15

PREPARATION 44
Endo-S—Benzvl—8-azabicv¢lo[3.2.1]ogt-S-ylamine




preparation 44 (130g, 0,601 nol) in tert-anyl alcohol (260nl). The .
resultant 25 solution was heated to reflux for 4.5 hours. The sol ution was
cooled to anbient tenperature and the resultant thick yel Péwtaber2iGop i
. stirred at anbient tenperature for 12 hours and further _at 5C for 2 hours.
The sol iVYORE8Mct ober 2006 WD 03/084951 PCT/ 1803101228CTARS/ 3Pt er ed of f
and dried in an oven under reduced 6q%ssure at 50C overnight, to give the
title conpound, 132.8g, 91 %yield. LRMS (Electrospray): mz = 339.3 (MH)
5 PREPARATI ON 46 N4 (endo-8 Benzvl 8 azabicvclol3 2 1loct-3-yllpyridine-3
~4-diamine HZN-N HN ~ | ao The title conmpound from Preparation 45 (150. Qg,
0.123 nol) was slurried in nethanol (750nl). 10 wt % of 5% Pal | adi um on
carbon (1 5.0g) was added. The nixtur:lma‘H§tirred under an at nosphere of
hydrogen at 50psi, 25C for 2.5 hours. i-inple was taken and analysis by
tic showed that the reaction was copi@éete. The reaction was filtered

t hrough Arbocel TM (filtration aid) 1p and the filter pad washed with

met hanol (750ml). The net hanol was vapor at ed under reduced pressure and
replaced with ethyl acetate (1.5L) | eave a total volunme of 300m ethyl
acetate. The m xture was granul ated™a anbi ent tenperature for 2 hours and
further at OC for 1 hour. The solid was filtered off and washed wth et hyl

acetate (75nml) and dried in an oven under 20 reduced q@&gs ure, 'F,‘t %&)C
over ni ght , Endogi-Benzylk8tazebisysoih s tlacta-yiamine: dihydpghioride hiegyhyegés | rvs

(El ectrgsp ' X disibtiad iRREEi‘éWS“Bb@hI andSethy( @cd@td (500mi).
Benzvl - gazg@dcg]c%égmy%%it - 3- vlgjé rreé%y = ngYlfl m %%Iz_uég. ?-10&1 %Bfﬁuﬂ? 5
Qct ober 2006 yueRyD ST weTHATed d9oB 19 6% e 0 .
hydroxide (70ml), resulting in a 5°C exotherm. The reaction was stirred at
ambient temperature for 15 minutes and the layers separated. The aqueous - - °
layer was washed with ethyl acetate (500ml). The organic layers were
10 combined and washed with water (300mt), and cgncentrated under reduced

pressure to a pale yellow oil containing traces of ethyl acetate, 64.99, 90%

yield.
LRMS (Electrospray): m/z = 217.2 (MH")

15 PREPARATION 45
‘ Endo—B—Benzvi-N-(B-nitrq—4—pvridvl)—B-azabicvclo[3.2.1 Toct-3-ylamine

O,N

’;HN
N

“ "N

)

20 4—Ethoxy—3—nitropyridihe.hydrochloride salt (135.3g, 0.661mol) was sluriied in
tert-amy! alcohol (390ml) at ambient temperature under a nitrogen blanket.
1,8-Diazabicylcol5.4.0Jundec-7-ene (192.1g, 1.26 mol) was added fo the
reaction mixture, followed by a solution of the fitle compound from
préparation 44 (130g, 0.601 mol) in tert-amyl alcohol (260ml). The resultant

25 solution was heated to reflux for 4.5 hours. The solution was cooled 1o

" ambient temperature and the resultant thick yellow slurry stirred at ambient

- temperature for 12 hours and further at 5°C for 2 hours. The solid was




NI / N- The title conpound from Preparation 46 (32.0g, 0.103 nol) was
slurried in toluene (96nl) at anbient tenperature under a nitrogen
bl anket. Acetic 5 anhydride (64nl) and acetic acid (160ni § Qeaber 2M0ded

resul ti i 0C exotherm The mi xture was heated to r night. A
sanpl e \%209%3%% for anal ysis by t-hfs’ whi ch showed t he ?@(@F@Xﬁé\as
conplete. The reaction solution was allowed to cool to anbient

tenperature. The acetic acid and toluene were renoved under reduced
pressure to give a brown oil. The oil 1o was dissolved in dichloronethane

(320nl) and water (160m ) to give a two- phase sol uti o | ayer
was adj ustfdigred ofitand dogdtin@nseNgn PBﬁe'b'fed%P @8&?%&%@&0@8@%@ | ayers
wer e separ g04s2lay o1 % yrshed with di chl oromet hane (160nt).
The organi@{s(@\%ee?gﬂ%g%@?%, \A@?é% ILI wat er (240mL) and concentrated
under r edURMSRIgGipRPraY) ‘W&p‘rg g&]vith ethyl acetate (320m) to |eave
approxi mately 96nmL ethyl acetate. The resultant slurry was granul ated at
OC for 15 m nutes. Heptane (QG@h W Afisd.4g2nd the mxture was _
granul & ed at OC for 2 hours. The d was collected by filtration,
washed wi tN4{endeidhBenaydi-arabinvglobnd 119t Auhpwiginens4dQRING, oyen under
reduced pressure, at 50C overnight, to 20 give the title conpound, 30g,
88% LRMS (Electrospray): mz = 333.3 (;l}z/hl+) PREPARATI ON 48 Met hyl

1- (endo- 8- benzyl - 8-azabi cycl ol 3 2 | | oct™- 31’\7I XN]- 2-methyl -4,5,6,7- 25
tetrahvdro-1 Him dazol 4 5-cl pyridine- 5-H vlate 5 Cctober 2006 WO

03/ 084954 PCT/ 1603/ 01220 105 O H3C-My I 3 N, The title compound from
Preparation 47 (59.0g, 0.177 nol) rried in ethanol (280nm) and

wat er (15ml) at anbi ent tenperaturg under a nitrogen 5 blanket. The

m xture was cooled to -70C. Methyll chloroformate (16.5m, 0.213 nol) was

added over 10 m nutes maintainin e tenperature below - 50C. The reaction
was cooled to -70C and stirred f m nutes. Lithium

10 The title compound from Preparation 45 (150.0g, 0.123 mol) was slurried in.
methanol (750ml). 10 wi% of 5% Palladium on carbon (15.0g) was added.
The mixture was stirred under an atmosphere of hydrogen at 50psi, 25°C for
2.5 hours. A sample was taken and analysis by tic showed that the reaction
was complete. The reaction was filtered through ArbocelTM (filtration aid)
15 and the filter pad washed with methanol (750mi). The methanol was
evaporated under reduced pressure and replaced with ethyl acetate (1.5L) to
leave a total volume of 300ml ethyl acetate. The mixture was granulated at
ambient temperature for 2 hours and further at 0°C for 1 hour. The solid was
filtered off and washed with ethyl acetate (75mi) and dried in an oven under
20 reduced pressure, at 50°C overnight, to give the titte compound as a white
solid, 105.6g, 78%. ‘
LRMS (Electrospray): m/z = 309.3 (MH")

PREPARATION 47
95  4-{endo-8-Benzyl-8azabicyclol3.2.1]oct-3-yi)-2-methyl-1H-imidazo[4,9-

clpyridine




bor ohydri de was added as a 2M solution in tetrahydrofuran (107m, 0.213
nol ) over 15 mnutes, maintaining the tenperature below -40C. A sanple io
‘was taken for analysis by tic, which showed the reaction wa®tballfbe. The
m xture_was. al lowed-to~"warmto -20C. During this time gas evol ution was
obser ved'O VA& (295m ) was added al ] owing the mixture to¢WHIPH12? anbi ent
tenperature and stir for 15 m nut es!™Di chi or onet hane (590mM ) was added and
the resul tant two-phase sol ution separated. The aqueous | ayer was re 15
extracted with dichloronethane (295ml). The organics were conbi ned and
washed wi th saturated sodium chloride solution (148ml). The

di chl or onet hane was renoved under reduc ure, replacing wth ethyl
acetate (590nl) to |l eave a total volhe$gf ll11gmt et hyl acetate. The
resultant slurry was granul ated at i gnt Yenperature for 1.5 hours, then-
further at 20 OC for 1 hour. The sol i s collected by filtration, washed
with ethyl acetate (30m) and dri inan oven under reduced pressure at
50C overnight, to give the title conpound as an off white solid, 61.6g,
89% LRMS (Electrospray): mz = 4 (M) 25 PREPARATI ON 49 Met hyl

1- (endo- 8- azabi cycl 0(3. 2. 11oct-3 -nmethyl-4 5.6.7-tetrahydro-1 H

i m dazo[ 4 5-cl pyridi ne-5-carboxylate 5 October 2006 WO 03/084954
PCT/ 1803101220 106 O H3C N 1TI~ NOCH3 N NU H The title conpound from

Prepar at | o, &8l - ) 64, DMOITBAAIRNRIS llrRRLin at
anbi ent t.e?rrﬁéﬁg%u?éﬂ’%wg‘f%% E?/é%?ar%ﬁg%ﬂ?rjn(%zn gar b&n 5 Z[}’f 29) Xa . added.
The mi xt ur olvene (PPl at Lambienintemnasaiiar endar AyBlogeR blankshs; ,C%fﬁ:,
over ni ght . HAnSEREY P6ARD_hAH CAcdtR! aditiaf 168ml) werel addedihiestitingomed t0fax t he
~reaction was conplefe. ‘The reactjon m xture was fﬂh{tg\r]%im I%r\gg teal%rpocel ™
(filtrati ofXeiigIMankhe RAXEUre Was bsateﬂa@ﬁéﬂum\'ﬁm' ‘h é’ . ? e
met hanol W #dlpsis by tidewhictd shewedthe seaetion cvasepbepielg. wibé reachan
acetate ”sgﬁtht&‘Sé‘ a?lg\rflv(é%n{g %Bgldtot gm%ri ﬂet%%pérgttﬂbyeThgeaceﬁc acid and
toluene were removed under reduced pressure to give a brown oil. The oil
10 was dissolved in dichioromethane (320ml) and water (1 60ml) to give a two-
- phase solution. The aqueous layer was adjusted to pH 10 by the addition of
10M sodium hydroxide. The layers were separated and the aqueous layer
washed with dichloromethane (160mf). The organics were combined,
washed with water (240ml) and concentrated under reduced pressure,
15 _replacing with ethyl acetate (320ml) to leave approximately 96ml ethyl
acetate. The resultant slurry was granulated at 0°C for 15 minutes. Heptane
(96ml) was added, and the mixiure was granulated at 0°C for 2 hours. The
beige solid was collected by filtration, washed with 1:1 ethyl acetate/heptane
. (32ml) and dried in an oven under reduced pressure, at 50°C overnight, to
20 give the titte compound, 30g, 88%. '
LRMS (Electrospray): m/z = 333.3 (MH")

PREPARATION 48 ' .
Methvl 1-(endo-8-benzyl-8-azabicyclo[3.2.1]oci-3-yi}-2-methyl-4,5,6,7-
25 tetrahvdro-1H-imidazo{4,5-clpyridine-5-carboxylate '




title conpound as a pale yellow oil, 118.6g, 95% LRVS (Electrospray): nmz
= 305.3 (MH) PREPARATI ON 50 1s Et hyl

(S) - 3-f benzyl oxycar bonyl ) am nol - 3- (3- f | uor ophenyl ) pr oganoaf &ctaper 2006 OLNH 0
v OCH3 F Ethyl (S)-3-amno-3-(3-fluorophenyl)propanoate hydrochl oride

(1. kg, MR OPHPY nol) was slurried in ethyl acetate (5. AGVIEP3HAM ent
tenperature. Saturated sodium car b¥iat e sol ution (5.0L) and water (5.0QL)
wer e added. The resultant two-phase solution was cooled to 10C. Benzyl

chl oroformate (605m, 1.05 nol) was added to the m xture naintaining the
tenperature bel ow 20C. The mxture was stirrgd at 20C for 20 mnutes. A
sanpl e was taken and 25 anal ysed by HPLC, whigh showed the reaction was
conpl ete. The aqueous |ayer was déu R ptbdH, by the addition of
saturated sodi um carbonate. The g as re separated. The aqueous | ayer
was extracted further with ethyl @cetpte™(5.0.). The organics were

conbi ned and washed with water 5 er 2006 WO 03/084954 PCT/1B03/01220
107 (5.0QL). The ethyl acetate renoved under reduced 'pressure to give
the title conpound as a waxy [te solid, 1.39kg, 100% LRVS

(El ectrospray): mz = 346.3 ( 5 PREPARATI ON 51 Benzvl
(S)-1-(3-fluorophenvl) - 3-hydr opvlcarbamate 0 1 ONH OH F 1o The

title conpound from Preparation 50 (13.95g, 0.404 nmol) was dissolved in
tetrahydrofuran (98nl) at anbient tenperature under a nitrogen bl anket.

e hoet oo T HEHPoaifste ISHIARY 4n SOLE S o dbermasi

ethano! (280ml) and water (15ml) at ambient temperature under a nitrogen

5 blanket. The mixture was cooled to —70°C. Methyl chloroformate (16.5ml,

0.213 mol) was added over 10 minutes maintaining the femperature below —

50°C. The reaction was cooled to ~70°C and stirred for 45 minutes. Lithium

borohydride was added as a 2M solution in tetrahydrofuran (107ml, 0.213

mol) over 15 minutes, maintaining the temperature below —40°C. A sample

10 was taken for analysis by tic, which showed the reaction wad complete. The

| mixture was allowed toswarm to ~20°C. During this time gas evolution was

observed. Water (295ml) was added allowing the mixture to warm to ambient

temperature and stir for 15 minutes. Dichloromethane (590ml) was added

" and the resultant two-phase solution separated. The aqueous layer was re-

45 extracted with dichloromethane (295ml). The organics were combined and

washed with saturated sodium chloride solution (148ml). The

dichioromethane was removed under reduced pressure, replacing with ethyl

acetate (590mi) to leave a total volume of 118ml ethyl acetate. The resultant

* slurry was granulated at ambient temperature for 1.5 hours, then further at

o0 0°C for 1 hour. The solid was collected by filtration, washed with ethyl acetate

(30ml) and dried in an oven under reduced pressure at 50°C overight, to
give the title compound as an off white solid, 61.6g, 89%.

LRMS (Electrospray): m/z = 393.4 (MH")

25 ' PREPARATION 49
Methyi 1-( endo-8-azabicyclo[3.2.1]oci-3yl}2-methyl-4.5,6,7-tetrahydro-1H-
imidazo{{l,5-01Dvridine—s—carboxvlate




mai ntai ning the tenperature at 50C. Sone off gassing and frothing was 15
observed. The reaction was heated to reflux for 1.5 hours. A sanple was
t aken ‘and anal ysed by HPLC, which showed that the reacti on35&stoben?iftet e.
The m xture was cooled to anbi ent tenperature. 2M sodi um hydroxide (98ml)
was add¥P @$44He resul tant two-phase solution stirred Fr P83 M2 tes.  The
phases were separated . The aqueouslqﬁayer was further extracted with 20
tetrahydrofuran (50m ). The organics were conbi ned and washed with
saturated sodium chloride solution (70m). The tetrahydrofuran was renoved
under reduced pressure and replaced with etpyl acetate (70nl). The et hyl
acetate solution was concentrated to_drynes§ under reduced pressure to
azeotropically renove any renai nj gé er N“Theci, t1 e conpound was i sol at ed
25 as a white waxy solid, LRV ecyraspray): mz = 304.2 (M) )
PREPARATI ON 52 Benzyl (S)-1-(3-fljporpphenvl) - 3-hydroxvpropvl carbamate 30 5
Cct ober 2006 WO 03/ 084954 PCT/ | 1220 108 O ONHH O F The title
- conpound from Preparation 51, (#65.0g, 0.72 nol) was dissolved in ethyl
acetate (1.65L) at anbient tenperature under a nitrogen blanket. Water 5
(803mL), sodium bicarbonate (175g, 2.10 nol), TEMPO (1.13g, 0.0072 nol) and
sodi um br oritie i@ Gohapouhd’ frono Prepanation diike (1 6 1TR, wﬂé.wl)vwas &hgried Ny o 5C.
Sodi um hypa ri i , 18wt 0 dagd e cahen 1
hour nai nt a{ﬁ%h%ﬁ'oi ﬁe‘%?‘éﬁ%{e%g}tbu%eﬁ%@%pgfvﬁﬁg% 1'I_'he td\}\g%%ﬁg rp Xt uke S
stirred & or(18@g}i maseaddpdsanthe MbdureanEs ﬁBFregnHT"}% A ATOS PGSR \(,:% 10
showed t he gﬂ% i | _Phas@apleawas seipat &reshalifsie byatigieous
| ayer was eH tr a%%@%tmﬁﬁgpﬁkﬁegﬁ | acet a‘fﬁéI (4(@% ”Haé: épemsr n{n%§ wer e
combi ned arvhigAssiawed thal ﬂ@/\f%‘ﬁ!ﬁ"bi‘éqsuﬁ?ﬁ? ByehNg st so% i"on | |
(803m ), f Glifepy®ckhbyugh AvbYeslTil Utfilttdtions aid)aand siheufilien padowashpdawdth  * .
Shser veq qunsthanal QLOLY. 4erRe! Mblithol WAS! femSV Undlr2RAIREL PRESURY

10 replacing with ethyl acetate (1.62L) then concentrated to dryness, to give the

tite compound as a pale yellow oif, 118.6g, 95%.
LRMS (Electrospray): m/z = 305.3 (MH")

PREPARATION 50
15 . Ethyl (S)-3-[benzyloxycarbonylaminoi-3-(3-fluorophenyt)propanoate

)

_©/\o NH O -
0~ cH,

F

Ethyl (8)-3-amino-3~(3-flucrophenyl)propanoate hydrochloride (1.0kg, 4.04
20 mol) was slurried in ethyl acetate (5.0L) at ambient temperature. Saturated
sodium carbonate solution (5.0L) and water (5.0L) were added. The resuliant
two-phase solution was cooled to 10°C. Benzyl chioroformate (605mi, 1.05
mol) was added to the mixture maintaining the temperature below 20°C. The
-rhixture was stirred at 20°C for 20 minutes. A sample was taken and
25 - analysed by HPLC, which showed the reaction was complete. The agueous
o fayer was adjusted to pH 9 by the addition of saturated sodium carbonate.
The phases were separated. The aqueous layer was extracted further with
e{hyl acetate (5.0L). _The' organics were combined and washed with water




16 the potassium hydrogen sul fate wash. The ethyl acetate was renoved under
reduced pressure to yield the title conpound as a yellow oil, 139.3g, 89%
LRVS (El ectrospray) mz = 302.2 (M+) PREPARATI ON 53 20 MetOedber 2006

1- (endo- 8- i‘ % 3-[ benzyl oxycar bonvl)am nol - 3- ( 3-

fl uoropﬁ%ﬂb N5yl } - 8- azabi cycl of 3. PCT/IBO3/01220

| oct-3-vl)-2-nmethyl-4,5 6.7-tetrahy 7ro 1

H i m dazo( 4, 5-cl pyri di ne-5-carboxylate 0 0 H3C--iN OOH3 O NH \J~JN~vJ N
Il F 25 The title conpound from Preparation 49 (3.20g, 0.0105 nol) and
sodi um [ XV. 3.35 wereslurried in ethyl
acetate 5 o@f’m ﬁ%@hﬁﬁ@@% ‘ﬂ@%%e 1'-5!5&?(2?‘2’2@9 ]FUQS%lg@rﬂO)glae thebi ent
t em()er at ur e titliedmmpound &egenaky ghkefsolld:hesgng 'ﬂ)(!%”poundh Lr 0][71 Pr ep?r at ') on
52 (3.48g, Q. a tion in tetrahydrofuran (7nl
over 15 mi n&@ééqﬁ%&%ﬂsﬁ@%ﬂﬂgs— ifﬁ?@g‘l vernight. A sanple was taken for
analysis by tic, which showed that the reaction was 5 conplete. 2M-'sodi um

hydr oxi dg (14ml) was added over 5 gh aqueous | ayer. of the
resul tant two-phase sol tﬁtlon was _ad @#A%Tléi 10, by the addition of IOM

sodi um hydr ¢& ! (S)-bde-fluoiephenyl AR EDIORN, grate The organi c | ayer was
washed with water (17.5ml). The et hyI acet ate was renoved under reduced
pressure to give the titIe conmpound as agyellow oil, 10 5.3g, 77% LRVB
- (Electrospray): mz = 590.5 (M—I+) PR PA TION 54 Met hyl
- 1-fendo-8-((3S) - 3amn03(3flu )pNUvaI-8 15
azabi cvclof 3. 2. 1l oct - 3-vl } - 2- rret X rahvdro 1 Himdazo-f4 5-

cl pyri di ne- 5~ear boxyl ate c,

10 The title compound from Preparation 50 (13.95g, 0.404 mol) was dissolved in
tetrahydrofuran (98ml) at ambient temperature under a nitrogen blanket,
Sodium borohydride was added, resulting in a 10°C exotherm. The reaction
was heated to 50°C and methanol added (3.3ml, 0.0808 mol) over 5 minutes
maintaining the temperature at 50°C. Some off gassing and frothing was

15 observed. The reaction was heated tfo reflux for 1.5 hours. A sample was
taken and analysed by HPLC, which showed that the reaction was complete.
The mixture was cooled to ambient temperature. 2M sodium hydroxide
(98ml}) was added and the resultant two-phase solution stirred for 15 minutes.
The phases were separated . The aqueous layer was further exiracted with

20 tetrahydrofuran (50ml}. The organics ‘were combined and washed with
saturated sodium chioride solution (70mi). The tetrahydrofuran was removed
under reduced pressure and replaced with ethyl acetate (7Oml). The ethyl
acetate solution was concentrated to dryness under reduced pressure to

- azeotropically remove any remaining water. The title compound was isolated

25 as a white waxy solid,

LRMS (Electrospfay) m/z = 304.2 (MH )

| PREPARATION 52
Benzyl (S)-1-(3-fluorophenyl)-3-hydroxypropylcarbamate

30




0 H3C N_ 1) \IJNOCH NHZ kJ v N F 20 The title conpound from Preparation
53 was dissolved in nethanol (26.5ml). 10wt % Pal | adi um hydr oxi de (0. 53Q)
was added. The mixture was stirred under an atnosphere of SHyaebsyi¥tat
50psi, at anmbient tenperature for 4 hours. A sanple was taken and tic

anal ysi ¥@RyWeH# hat the reaction was conpl ete. The rea®Crgrosmixiour e was
filtered through Arbocel TM (filtratileéh aid) 25 and the filter pad washed

wi th nmethanol (26.5ml). The nethanol was evaporated under reduced pressure
to give the title conpound as a yellow oil, 3.81g, 93% LRVS

(El ectrospray): nfz = 456.4 (M#) 30 Biological activity The ability of
the conpounds of fornmula (1) to inhi bit bfjndi ng of HIV envel ope protein
(gpl120) to CCRS receptors was deterai1ed-Dyyh he procedure 5 Cct ober 2006
WO 03/ 084954 PCT/ 1803/ 01220 110 ri bed anple | of EP 1 118 858 A2. ,
The conpounds of forrmula (I) exhrBited ™ it activity (nanonolar (nM

| C50 values) in this assay. In partic in this assay the conpounds of
Exanpl es 9 and 30 both had an 5 1C50 off 7 nM the conmpound of Exanple 17
had an | C50 of 15 nM the conpound of Exanple 33 had an 1 C50 of 23 nM and
t he conpound of Exarrpl e 44 had an I1C50 of 14 nM Powder X-Ray Diffraction
(PXRD) Data__ 10 Meth

i (endo- 8- f (The)tithz a@@rmw@ofr@n(%pmﬂimp%n@mﬁﬁmwm 1BoR s dipsplved in

1loct - 3- vl } sthyeicBydte4 15651 ) %tb@&ﬁléﬁt‘ft@ elfafdrérﬂrfi'i%%%ftﬁtrﬁgen blanket. Water

ﬁL%LLﬁh”%?@@nBSé h%ﬁﬁ”ﬁexﬁ{%&@ ?f §sroRe rEBIRQUa e, eblgineots,
was obt ai nedindssatijum ISicenide7B5) 0.741 nidly aete melded. (The mixhbd W) covled t he
20 angul ar i‘g%ﬁdgﬁ’%&%t l&g@ocﬁ!o&ﬁ% s%ﬁtﬁ%n 'IZEZNP%E%W% 78 llJnSI? ads atttld &8 ch

step for.5
over 1 hour maintaining the temperature below 10°C. The two-phase mixture *

‘was stirred for 20 minutes. A sample was taken for analysis by ilc, which

10 showed the reaction was complete. The phases were separated. The

aqueous layer was extracted further with ethyt acetate (401ml). The organics

were combined and washed with 10wt% potassium_hydrogen sulfate solution
(803ml), followed by 10wt% sodium thiosulfate solution (401ml) and saturated

sodium chloride solution (401ml). Frothing and off gassing observed during

- 16  the potassium hydrogen suifate wash. The ethyl acetate was removed under

- reduced pressure to yield the title compound as a yellow oil, 139.3g, 89%.
LRMS (Electrospray): m/z = 302.2 (MH")

Y

PREPARATION 53
20 Methyl 1-(endo-8-{(3S)-3-[benzyloxycarbonyl)amino}-3-(3- ‘M
flucrophenyl)propvi}-8-azabicyclo[3.2.1]oct-3-yl)}-2-methyl-4,5.6 T-tetrahvdro-
1H-imidazol4 .5-clpyridine-5- carboxylate

O

H,c—¢ :C' OCH,
The title compound from Preparation 49 (3.20g, 0.0105 mol) and sodium
"triacetoxyborohydride (3.35g, 0.0158 mol} were slurried in ethyl acetate

25




were determ ned by use of silicon powder (15%w.) as an internal reference
standard (Table 1). 20 Table 1. PXRD Peak Data-for the title conpound
2-Theta Intensity 2-Theta Intensity 2-Theta Intensity 2- ThéQetdbat 2006i ty
7.141 3.0.19.096 40.9 27.937 7.4 38.454 6.4 9.087 11.3 19.589 10.2 28. 397
11.4 39MAPIDY 11,666 5.2 20.624 100.0 28.737 15.0 41PETEBOPIR0 12 719
25.4 21.516 47.6 29.179 24.3 41.8571%% 3 13.027 23.4 22.208 21.6 30.007
21.1 43.324 8.0 14.107 11.9 23.210 36.1 30.947 - 5.4 44.002 8.8 14.475

. 29.4 23.419 27.5 31.941 11.0 45.309 10.8 15.530 15.4 24.310 12.3 32.631
17.7 47.667 7.1 15.935 20.7 24.968 13.6 33.402 5.6 49.618 8.4 17.191 7.7
26. 241 25. 7(34MBcRl ynbient femperatu® undesanittagen barded. ThedtitEscomposnd

37,748 9.6 L tn oroado 65@5@0?%84954%£ﬁ?3?§%1 oo o e fsoniup i
patterns fo? ‘%&VC@@H& H(g@')o‘?v%"o hmindiest ekhe mixhe yas slised eyagiidhterd wit h
the above PxBplatwas Jakerarigl afaibis4By e HBR stvied Bhat fﬂé‘ pdaciion was

i nvol vi ng 2- S rel ative S|t|es re cal cul at ed
singl e crgyst aP‘ﬁ}k?tP tul\’ﬁ SSO%E}‘EP %’dge {1{@3 "Eﬁ’?f i GHer PS'I\/D-E{]
The si mJI at PaHepds éﬁm&re@fsthﬁeﬁeultam MWoorphasg isblutioh. \Sééwl]ustmltcarpl-is 40| bnp

Factor = 0. Endugalil of foffi 48 gh?dré@%hggxﬁa@g Thb iEREs Be"Ealarahape 1°

The main pe rees - patterns-areée

listed in tiklg'leeérﬁkaﬂl%? ayeramie V@ShsﬂnWltbt‘@@tePXHaﬁﬁpdé,k e sthydracstetecwapound
of Exanpl e fémoledigidbriBbeEsd breskul8abaild R THIEYcaAn GG dsmh §RTEWYoil,
2- Thetaqbnt %nssg,%%

LLRMS (Electrospray): m/z = 590.5 (MH")

PREPARATION 54
Methvl 1-{endo-8-[(38)-3-amino-3-(3-fluorophenyl)propwi]-8- -
15  azabicyclo[3.2. 1]oct-3-vi}-2-methvi-4, 9,8.7-tetrahydro-1H- lmidazo-M 5-
clpyridine-5-carboxylate

20 The fitte compound from Preparation 53 was dissolved in methanol (26.5ml).
10wt% Paliadium hydroxide (0.53g) was added. The mixiure was stirred
under an atmosphere of hydrogen at 50psi, at ambient temperature for 4
hours. A sample was taken and flc analysis showed that the reaction was
complete. The reaction mixture was filtered through ArbocelTM (filtration aid)

25 and the filtter pad washed with methanol (26.5ml). The methanol was

evaporated under reduced pressure to give the titte compound as a vellow oll,
3.81g, 93%.

LRMS (Electrospray): miz = 456.4 (MH")

30 Biological activity _
The ability of the compounds of formula (1) fo inhibit binding of HIV envelope
protein {gp120). to CCR5 receptors was determined by the procedure




%o %0 %O %6.768 76.1 20.070 98.8 26.976 16.9 35.551 8.4 10.076 21.7
20.799 39.1 27.494 7.3 37.152 5.8 10.671 36.9 21.100 21.9 27.941 16.5
37.380 5.9 11.054 17.3 21.581 58.5 28. 641 20.3 38.287 9.45Ck&beym0s. 7 .
22.527 23.0 28.944 7.8 38.457 8.2 13.801 6.4 22.894 30. %g.g 2 8.3 38.937
12.3 18VQ8¥OH9% 23 341 45.6 29.950 §)7 39.495 7.0 16, 552"21%F 128 740 6.0
30.460 17.5 39.929 5.7 16.975 80.7'94.723 8.2 31.088 9.6 40.793 5.0
©17.331 25.5 25.225 18.4 31.695 5.6 42.526 5.2 17.848 38.9 25.498 17.2
32.905 8.1 42.986 7.5 18.422 55.2 25.966 22.2 33.362 10.1 44.638 5.2

18. 880 100.0 26,312 8.6 33 520 9.7 47 6 424 24 7 26 3

35.040 9.1 desawibegtipderxamplest afd=03l 6%%@@3 ﬁ%/ﬁ%%?ﬂ%dsﬂz‘(o%ﬂfa ('g

Si nul at ed Pé&@o?&ﬁgo@ﬁ%cﬁmy {rignoraoine (i) 6 scBetugs) én s dde@iiet a | ntensity
2-Theta Intensity Theta Intensity 2-Theta Intensity 0 0 6.859 22.5 ‘
18.377 11.3 24.906 12.7 32.685 7.8 8.823 8.9 18.881 34.0 25.259 5.1 33.593
8.4 10. 277inlfarticiar 3A2h0asayPthescampo0nds of Exagptes Loand 801bnth hesl as0

15 303783455% iAW Bedatbonty 8F Bl 471fad 491090 o $5 MO 6.5
28.913 12. 3c@apansd 50f7 Examme 033 . lsad Bred6ss of 29 nidp apg %5?09199@@20“
16. 418 27. 4E%$%@%;%;§ éégﬁgggqﬁsuﬁ ofil. 277 4.2 16.950 74.0 23.179 5, 4

32,057 4.3 32.221 4.4 Table 4. Sinmulated PXRD Peak
Data for the compound of Exanple 48 2-Theta Intensity 2-Theta Intensity

_2- Thet a | nt pRgideY X2RAD BiffrdciibAPXRD) Data
10

Methwyl 1-{ endo-8-[(38)-3-acetamido-3-(3-fluorophenyl)propvil-8- N
azabicyclo[3.2.1loct=-3-yI}-2-methyl-4,5,6,7-tetrahydro-~1 H-imidazo[4.5- P
clpyridine-5-carboxylate monohydrate
The PXRD patiern for the title compound, prepared in the same manner as
15 the compound of Example 44, was obtained using a Siemens D5000
diffractometer (A = 1.54178A) over the 20 angular range 2-55° with a 0.02°
step size. Data was collected at each step for 5 seconds. Peak positions
were determined by use of silicon powder (15% wt.) as an intemal reference
standard (Table 1).
20

Table1.  PXRD Peak Data for the title compound

2-Theta Intensity| 2-Theta Intensity| 2-Theta Intensity 2-Theta Intensity
0 v, o % 0 o o o
7.141 3.0 |19.096 409 | 27937 74 38454 64
9.087 11.3 | 19.589 102 |28.397 114 | 39.117 125
11.666 5.2 |20.624 100.0 | 28.737 150 | 41619 104
12719 254 (21516 476 | 29179 243 41857 113
13.027 234 | 22208 216 |} 30007 211 {43324 8.0
14107 11.9 ]23.210 36.1 |30.947 - 54 44,002 8.8
14475 204 [ 23419 275 |31941 11.0 } 45309 108
15,530 154 |24.310 123 | 32631 17.7 | 47.667 7.1
15935 20.7 | 24.968 136 |33402 56 49.618 8.4
17.191 7.7 126241 257 [34808 9.0 |51.032 7.0 g
17522 116 | 26674 139 |36.010 83 52.670 7.2
17.923 412 }26.959 129 136910 1086
18.137 219 | 27505 54 |37.746 9.6




0 %0 .
19.591 26.1 26.301 7.1
32.824 4.4 10.761 9.0
32.3 28.174 6.2
14, 787 WOPIP$98H3 15 3
6.9 37.504 6.1 16.720
24.909 12.4 30.642 9.6
4.5 5 5 Cctober 2006

PXRD Peak Data for the

27.
10.
28.
13.
30.
17.
31.
-18.
33.

171
637
661
772
155
233
177
426
450

PER i

%0 %

% 6. 870

34. 280

%éﬁtgmslf@r Bl cApBurds éBBoCE arplcdi?s Bnd BowbRS3 10. 1
0.3 37.352 7.1 11.082 23.9

dgtas16 47.3 29.231 10.5 38.843 8.6

33.0 18.893 100.0 25.720 4.0 31.551 7.2 8.908 6.4
32.016 6:8 10.463 14.8 20.103 31.3 26.571 8.6

20.790 18.3 27.922 4.7 33.478 6.4 3$DcBer K08 21.
12.966 4.1 22.094 4.3 28.612

4.7

570

6.1 34.483 7.2

29.016 6.6 34,750 5.6 16.422 6. FCEBOYN23 7 29 494
21.0 23.849 819 30.387 13.3 39.705 5.2 17.026 60.7
42.797 5.2 18.400 6.9 25.531 5.1 31.231 4.4 43.416
WO 03/ 084954 PCT/1B03/01220 113 Table 5. Sinmnul ated
conpound of Exanple 49 2-Theta Intensity 2-Theta
Intensity 2-Theta Intensity 2-Theta Intensity 6.842 41.9 20.053 87.5

27. roggistent vgtiothe; abovie
10.3 22.707 24.8 29.941 7.2 39.387 5.1 15.818 11.1 23.300 29.6
4 .16.640 14.3 23.500 20.9 30.568 11.8 39.971 7.3

5.8

59. 736 ZI-S 10

74. .

o 7S A i e chgal Bidclires i g SR

28, 073P%%p4

21.233 19.4

~3-30. 740 7.8- 40.734 5.5 17.583 44.5 24.060 12.5
7. 6 Thg. BXRD7patteri7sidifatithsdingdlvg2-titete @iglas and relatige Densitiss

19. 3 35. 03&18sigl Hlodede bdhexbuglatippgarameters were:

10

15

20 .

Wavelengih = 1.54178 A
Polarisation Factor=0.5

Crystallite Size = 500 x 500 x 500 A

Lorenizian Peak Shape

g’%@%ﬁ@zég. 052

The main peaks (in degrees 2-theta) of the simulaied PXRD patterns are
listed in tables (2-5).

Table 2.

' Simulated PXRD Peak Data for the compound of Example 46

| 2-Theta Intensity| 2-Theta Intensity] 2-Theta Intensity| 2-Theta Intensity
° % ° % ¢ % ° %
6.768 76.1 | 20070 98.8 |26976 16.9 |} 35.551 8.4
10.076 217 | 20799 391 27494 7.3 37.152 5.8
10.671 369 | 21100 219 |27.941 165 | 37.380 5.9
11.054 173 | 21581 585 |28641 203 | 38.287 9.4
13.079 8.7 22527 23.0 | 28.944 7.8 38.457 82
13.801 6.4 | 22894 302 20.302 8.3 |]38937 123
15.807 56 | 23341 456 29950 6.7 39495 7.0
16.552 214 | 23740 6.0 | 30460 17.5 | 39.929 5.7
16.975 807 | 24723 82 |31.088 9.6 |40.793 5.0
17.331 255 | 25.225 184 {31695 56 |42526 52
17848 389 | 25498 17.2 {32905 81 42986 7.5
| 18422 552 | 25966 222 |[33.362 10.1 | 44.638 5.2
118.880 100.0 | 26312 86 |33.520 9.7 |47.791 6.5
19424 247 | 26782 133 135.040 9.1




CLAIMS 1. A compound of formula (1) R3~N N/~
or a pharmaceutically acceptable salt or solvate thereof wherein:

RL/N\/N ~\x z Y (I)
X and Y

5

are selected from CH2 and NR4 such that one of X and Y is Cirtdad2006he
other is NR4; 10 Rl-and R4 are independently R5; COR5; CO2115; CONR6RY;
SCO2R5; d’F’OP@ﬂ“B\‘" al kyl ene) phenyl ,
atons or groups selected

Cl. 6 al koxycar bonyl

'R2 is pheny
al kyl ,

hal ogen,

wher ei n phenyl
from ClL. 618 kyl ,

Cl. 6 al kyl carbonyl
CF3, OH, OCN, NR6R 7, COR , CO02R7 or CONR6R ;

i s subsPCHUBEIBY 0 to 3
Cl. 6 al koxy,

| substituted by O to 3 atons or groups selected fromCl.6

Cl.6 _ 15 al kyl car bonyl

C16 al koxy,

Cl. 6 al koxycar bonyl ,

hal og

en,

CF3, OH, ONTahfsRy, c@mn!afed R?(Rlﬁd?eak Rata ﬁ:rctme«q:oampgunclsungamptae@? by 0 to

3 fluorine

cycl oal kyl ; %I'T@eéﬁ FGiEPﬁﬁriW 2ckhetar bttemsity ReTb@@c}@ﬁegSltb 2-Theta dﬂﬁaniﬁﬁmaer ed
sat ur at ed hateroocycl e%v\,h rein sai d%20 aI kyl al kenyli alekynyl end |
cycl oal kyl STT L -u- groupsS. S KO,
hal ogen, CFB, 6. @f@ CRZ-NRG Iﬂ'ﬁy3tb?7 11@’@2 724)90@0\1 R7: | #B&8S n SAbd
C\Et erocycl ep ggpgain g)ge [ GIH@MBE [ﬂt@{ 4 eggpgggsel %C'I ed BaamaN, Gger 5 and
erein sai oc re s . graups
selected f rAﬂ%(%? ﬁl%kfl 6!](913‘%éj ﬂbb@a%éﬂ) C1‘460 al kggy% @UP
_gleskpxyﬁar bogsﬂ) 51I6i':1|kogdt9 “A%,.86DH, |1254 " 2MNRGK7 @QW 31@25317 f)rﬁ 60\1?6§7;
is Hor Yy, ny oa ; A 5 or
6- menbered i?%ﬁaticbﬁeqcz %Qaé‘i&g 1r9§2 %%bééf eﬁd §§%6??at eﬁj‘s
het er ocycl e} 1280 ei nB.6ai xglk&l #@n ’ 128.48kyny23.8nd 36&56al kyd.1ar ¢
substituted to to gr d fy | og CF3,
OR7, CN, COR ?g 8(§>r1 (11241523 1g€r’8eqn gg{% ?igﬂgr oc_?/:??]es ?éon ai n ﬁ’é tp three
het er oat oms| 441288 ed £-Bom| R1.86Qr 857an 2888 n 134i d #eslddocydids pre”
substi tuted wzlasto 27af onR20s7Hr OYST S¢ lecesy frem Cll 613iyl . 4 £1. b
al kyl car bony 6 al koxy¢ |, oden, CF3, OH, OCN,
COR , or coé?ag% éiif« ).236117% al 5{74 %r2b8g¥ 4%
17.688 23.522 161 | 32.221 4.4
Table 4. Simulated PXRD Peak Data for the compound of Example 48
2-Theta Intensity| 2-Theta Intensity] 2-Theta Intensity| 2-Theta [ntensity
° % e % ° % ° %
6.870 33.0 | 18.893 100.0 | 25.720 4.0 31.551 7.2
8.008 6.4 19.591  26.1 | 26.301 71 32.016 6.8
10463 14.8 | 20.103 31.3 | 26.571 8.6 32824 44
10.761 9.0 20,790 183 | 27.922 4.7 33.478 6.4
11.656 53 [ 21570 323 | 28.174 6.2 34.280 4.7 :
12.966 4.1 22.094 43 | 28612 6.1 34.483 7.2
14.787 5.9 22823 153 | 29.016 6.6 34.750 5.6
16.422 6.5 23.207 23.7 | 29.494 6.9 37.504 6.1
16.720 21.0 | 23.849 6.9 |]30387 13.3 | 39.705 5.2
17.026 60.7 | 24.909 124 | 30.642 9.6 42.797 5.2
18.400 6.9 25.531 5.1 31.231 44 | 43.416 4.5




e

5 October 2006 115 or, when R6 and R7 are both attached to the sanme N
atom NR6R7 may also represent a 5 to 7 nenbered, saturated, partially
unsaturated or aromatic, heterocycle containing fromO to>XOcelr 20@nal
het er oat ons Bel ect ed fromO Nor S 5 2. A conmpound as defined in claim1l
wherein id W NCl1_4 al kyl, NCI-|2mO13enyI NCOCL. 4 al kylpcg{}ﬁ%’qlt"%ft ed by 0
to 3 fluorine atoms, NCO2CL.4 al kyl NSQ2C1-2 al kyl. 3. A conpound as
defined in claim1 wherein X is CH2, NCOCL. 2 al kyl substituted by O or 3
fluorine atonms or NCO2C1l.4 al kyl. 10 4. A conpound as defined in any
preceding claimwherein X is CH2, NCOCl.2 alkyl or NCO2C1.2 alkyl. 5. A
conpound as Taefd ped lElmhwtédPXRB'F%dk [Yatano@lﬂz?e cb%o@n@'dﬁyéxarhg}@heﬁ 15
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al kyl ene) phenyl  NCOC subst ity fluarine

NC02C, 6 al
wherein Y i
substitute

iTheta lh@%ﬁﬂt
s Ck2, NClzA4 a

h\l Q-1 qull

£
Ny }/:,e::af nr‘r!ofl N

Al kyJ ene) phenyl
CORCL.-A al k49l ¢

Qolrﬁétunﬁwtéﬁsﬂ,e fz-mggcta ﬂnt%hattﬁl

L 20 I\IQO?%’I 4

1

al kyl .

7. A conpo
NCH2phenyl ,
al kyl or NS
is CH2, NCC
precedi ng cf
substi t ut ed
to 3 fluorijn
1 to 3 het
any precedi
substi t ut ed
to 3 fluori
het erocycl 4.
cl ai m wher gi
3 fluorine
sat urated N

nd &3421ef| nﬂ:lg

02@%116” kj“%’ 2§H§§%I t Utﬁgé

)Cl1€2637kyl 40| RCO1G1. 2 20.8

5
ARSI 2 o
BRbes, or94| 421816- morbe?

er{Eypys aﬁ{ﬁs eg2f7oem N, 248

gﬁ%% o3 ﬁﬁ r ?ﬁéc"?t oggg@
nelGé4els, o14.3] 528:506- mrernd@®@o

ober 6 11.
R%:is’ CCE%Q 2%:%%@5 and

at’kYn‘é$3 C3- 449 I%IOSQI ot2.5
elErgeycl €424, 24680 106
18.426 42.3] 25.651 16.6
18.824  100.0] 25.990 17.8
19.352 15.7] 26.613 8.9

n2eloa8m 1 ghe

epp. 171 2 fC:1|3 9
aPa‘@{Qdefi n
| 28973A corfod]

o

NG5 473l kyl 5.7

LR

ndB7a852lef i nad';

)2256 nd %7}

cl oal

hd28 3dr at eélolrﬁL
vvher

§%§’§50al ko

2d30/8680 or 1%.8

,o d as ?E{
1 3 a

531)1476’- meni &5
31.761 7.1
33.104 6.3
33.450 9.7
33.894 6.7

- 5,6

35.038

19.648 24.3] 27.052 19.3

b1 280410. A goipageps defg g

BB ut b

ut ed
t 4843 e c@a@

ein B is CL 4
9. Lst i t Urd

Or3Rd™ N9, 7SI
hpids oo b
ed3.0t&ont ai7m
45.533 53
46.554 6.6
51.453 5.3

RPClL 4
reiny
i n any

30 0
ai ni ng
ed in
al kyl
d by O
turated
ecedi ng
by 0 or
ng,




5 12. A conpound as defined in any preceding claimwherein RL is COCl. 2

al ky] or CO2C1.2 alkyl. 13. A conpound as defined in any preceding claim

wherein R2 is phenyl substituted by O or 3 fluorine atons.5 Qaobed2008

conpound as defined in any preceding claimwherein R2 is phenyl

substituted by O or 1 fluorine atom 15. A conpound as defined in any

preceding claimwherein R2 i s nono-fluoro- 15 substituted phenyl. 16. A

conmpound ‘as defined in any preceding 1q+ aimwherein R3 is Cl-4 alkyl. 17. A

conpound as defined in any preceding claimwherein R3 is nethyl. 20 18. A
conmpound as defined in claim1, anfﬁ-r selected fromthe group consisti ng

- of: Methyl 3-endo-(8-[(3S)-3- (acet %’@3 phenyl propyl ] - 8- azabi cycl o[ 3. 2.

Joct-3-yl}-2- methyl-4,5,6,7-tetrahydro-3Hi midazo[4, 5-c]pyridi

ne- 5- carpoxylmpé@npaimd\iidhimula (?3

3- endo- { 8- [(38) 3 (acet am do) (3-fl uorophenyl )propyl] 8- azabicyclo[3.2.1

Joct-3-yl}-2-nmethyl-4,5,6,7-tetrahydro- 3I—4-|mdazo[4 -c] pyri di ne- 5-

~carboxylate; Mthyl (1 N

S) - 3-[ 3-endo- (5-acetyl - 2-net hyl -4, 536, 7- t%/ dro-3H i m dazo[ 4, 5- c] py(di n-
3-yl)-8-azabicycl of 3. 2. 1H]oct 8-y - oro henyl ) propyl car bamate; 30
Met hyl (1 N

S) - 3-[ 3-endo- ( 5- acetny 2- hyl -4,5,6, 7- tetrahydro 3H)i m dazo[ 4, 5-c] pyridin
- 3- ﬁl) 8-azabicyclo[3.2.1 ]Joct-8-yl]-1-phenyl propyl carbanat e; Mt hyl
1-endo-{8-[(3 S)-3-(acetamido)-3-p henyl p ropyl]-8-azab icycl 0[3.2.1

Joct - 3-ydr %pf%rm@@éth’thébﬁ%a&e@t%é SAlf @lhéﬁwaﬂe fhereof wherein:

I endo- - [ { 357%Y Ak spBrad i e A EROSHE e ghs gyt Y inCHa and
azabi cydhepfer ISl'NBQt 3-yl)-2-nethyl -4,5,6,7-tetrahydro-1
gclt Ormgcei;iZO[ 4, W(‘drwnﬂ car@wfepeﬁaéw}aﬁ a@@RS CO.R%- CONR®R?;- SER%-or-(Ciz - - 5
1- endo- { »??@ w"el PRI 1Ro7uostiuted Py ) I9,R AT 7 sgngs gelected
azabi cydtam $123 a!kv] tee@cyiqa}bcmylr&malkmwscﬁeaﬂ @ma&mws balmgen CF3, OH,
H-i m dazofy4nRerR, mdeo@zﬂF)or g@m:qﬁaﬂ ate; Ethyl (1 o
S) 8-[s endoy R(Z isp enyY SUbStIFEf\é(? Ky Oﬁo% a%:%s o?bro%ngefécieH'fH% 6"?‘ %[kf‘/l, %1% I'pyridin
15  alkylcarbonyl, C.¢ alkoxy, Cy.s alkoxycarbonyl, halogen, CFs, OH, CN, NR°R’, CO,R’
or CONRPR’;

R® is Gy alkyl substituted by 0 to 3 fluorine atoms;

R® is Ci alkyl; Cos alkenyl; Cas alkynyl; Ca7 cycloalkyl; a 5 or 6-membered
aromatic heterocycle; or a 4 to 7-membered saturated heterocycle; wherein said

20 alkyl, alkenyl, alkynyl and cycloalkyl are substituted by O to 3 atoms or groups
selected from oxo, halogen, CFs, OR’, CN, NR°R’, COR’, CO:R’ or CONR®R’;
wherein said heterocycles contain one to three heteroatoms selected from N, OorsS;
and wherein said heterocycles are substituted by 0 to 3 atoms or groups selected
from Cy.5 alkyl, C1.5 alkyicarbonyl, Cy5 alkoxy, Cy.¢ alkoxycarbonyl, halogen, CF3, OH

25 CN, NR®R’?, COR’, CO;R” or CONR®R’;

R® is H or Cy.s alkyl; Cas alkenyl; Cos alkynyl; Cs cycloalkyl; a 5 or 6-
membered aromatic heterocycle; or a 4 t0 7-membered saturated heterocycle;
wherein said alkyl, atkenyl, alkynyl and cycloalkyl are substituted by Q to 3 atoms or
groups selected from oxo, halogen, CFa, OR’, CN, COR’, or CO;R’; wherein said

30 heterocycles contain one to three heteroatoms selected from N, O or S; and wherein
said heterocycles are substituted by 0 to 3 atoms or groups selected from Gy alkyl,
C1.6 alkylcarbonyl, C1. alkoxy, C1s alkoxycarbonyl, halogen, CF3, OH, CN, COR’, or
CO:R’; |

' R’ is H or C.5 alkyl;




5 3-yl)-8-azabicyclo[3.2.1 Joct-8-yl]-1-(3-fluorophenyl)propyl carbanat e;
Methyl (1 S)-3-[3-endo-(5-acetyl-2-nethyl-4,5,6,7-tetrahydro-1

H i m dazo[ 4, 5-c] pyridin- 3-yl)-8-azabicyclo[3.2.1 5 October 2006
J]oct-8-yl]-1-(3-fl uorophenyl) propyl carbamate; Ethyl 1-endo-{8-[(3S)-3-(
acet am do) - 3- (3-f | uor ophenyl ) propyl ] - 8- azabi cycl o[ 3. 2. 1] oct -
3-yl}-2-methyl-4,5,6,7-tetrahydro-1 Him dazo[ 4, 5-c] pyri di ne-5-car boxyl at e;
10 Et hyl 1-endo-{8-[(3S)-3-( 115

acet am do) - 3- (3 fl uor ophenyl ) propyl ] - é azabi cycl o[ 3. 2. 1] oct - '
3-yl}-2- rreth £ 67

m dazo[ 4, 5-c] priy‘fyP%P ﬁ‘e ‘%‘d ’5 ébe%%ftgtaétaclﬁ’%q iﬂ/‘helsaé'ﬁ%gl ?@"‘[ (I\fsR R’ may also

S) - 3- (prf@prﬂﬁﬁm &@minotp- - (Bembeied o pRadwraiedpr patially- sinsatwedied yol gfranaticl

] oct - 3- YHhdterdol@é huhrarhuﬁg fori-0 Bt Aduittbnat Rétetoitehag Séideted $bRYO! Hidh - 5-

car boxyl ate; 15 Met hyl

1-endo-{8-[(3S)-3-(acetam do)-3-(3-fl uorophenyl)propyl] 8- azabl cyclo[3.2.1
] oct -8-y2.} - 2-Aeernpourng &3 defineddn cigip drwbareir- X ig Ghlz.d1G,-6alsYlpMEHaphanyk -

car boxyl ﬁ@@OTQ@&QVﬁ&%h&JteW Db 3 fluorine atoms, NCO,Ci.4 alkyl or NSO.C1.» alkyl,

1- {endo-8-[(39) acet am do- 3- (3-fl uor ophenyl ) pr opyl ]y azaﬁl cycl 0[3.2.1

] oct -

3-yl } - 2-3ret hyl campo\dras defingdyd cleim Frwharein 2ol 45 e, NGIYE i-called sBbeiutedxy| at e
(RR)- agmafsnaémweé«temwmec{)gmcm@l[(38) 3-acet am do- 3-(3-fl uorophenyl)
pr op ] azabi cycl o[ 3. 2 ] oct -

3- yI 2-nmethyl -4,5,6, 7-tetrahydro-| Himdazo[ 4, 5-c] pyri di ne- 5- car boxyl at e
(R R) - fdmar # @omawmq)laardeéaefdm eay |pyecz-,e@mgoelalm ahesgin X by Chla| NGO6s-2t her eof .
25 19. Aphar NECREL L @adyl.conposi tion including a conpound of the formula (1)
or ‘a pharnaceutically acceptable salt or solvate thereof, according to any
precedin claim together with one or nore pharnaceuti cal | y acceptabl e
exci pi ers, di copeund @is defined; ior slao ReoheriphérisrdddutNCead aﬁwhﬂ\d{&mi on
accofgdi %k)ﬂ@ﬁé}bi@éﬁ‘ﬂ NCOOc HrtyNgibemetcdrby ®ice3 flastHet dtomal NEeCapakylis agents.
21. A cq{l\gg 38 the formla (I') or a pharmaceutlcally acceptabl e salt,

sol vate |vat|ve t hereof according to any of clains 1 to 18 for
use as a nedi carrent 22. The use of a conpound of the formula (I) or of a

phar macegit i cal ktympoaedtazbsfinesaint claim SDW\%FéPn thes asH,, 38C L] aikyedN(o),any one

o o Thodel ok Sco 6, IR BEhE Bl (e,ngﬁ Ol s Bt G, Syl carent

20 NSOCisa ky

7. A com'pound as defined in claim 1 wherein Y is CH,, NCy.4 alkyl, NCHzphenyl,
NCOC,;.4 alkyl substituted by 0 or 3 fluorine atoms, NCO>C1.4 alkyl or NSO2C.2 alkyl.

25 8. A compound as defined in claim 1 wherein Y is CH,, NCOC,. alkyl, or
"~ NCO2C1.2 alkyl. '

8. A compound as defined in any preceding claim wherein R' is COR® or COzR®

_ and R® is Cy.6 alky! substituted by 0 to 3 fluorine atoms, Cs7 cycloalkyl substituted by

- 30 0O to 3 fluorine atoms, or a 4 to 7-membered saturated heterocycle containing 1 to 3
heteroatoms selected from N, O or S.

10. A compound as defined in any preceding claim wherein R' is CORS or CO:R®,
wherein R° is Ci.4 alkyl substituted by O to 3 fluorine atoms, Cas cycloalkyl

35 substituted by 0 to 3 fluorine atoms, or a 5 or 6-membered, N, O or S containing,
saturated heterocycie.




receptors is inplicated. 23. Use according to claim 22 wherein the disorder
iIs HV, aretroviral infection 5 genetically related to HV, AIDS, or an
inflanmatory di sease. X24. A conpound of fornula (VI1), (I X)Qctéber200r (XI X)
wherein X, Y and R3 are as defined in claim1 for a conpound of fornula
(I'), and Pg is an amino protecting group. RSN R\ _ N NN HN (VII) HN NX
NP9 Pg 33RRN NN-(IX) N Pgi X NpgiNNPg Pg ~R NNN Pgi X
(XI) PgiNN NYR-NN HN X 10 (Xl X);,£5. A conpound of formula (II) (rv),
(vV), (V), (XVII) (XXI1), (XXIV) ( or (XXVI), wherein X, Y, Rl, R2

and R3 .n ar und . of s(1) dPgls

an am ng~i pro eg&(n S’S‘F 8% 8 r%:mg tpéﬁcg%dc%n@ f@r% I:{R\'SnklIbi:}‘—é:l(i»cc)(’-P‘.{él NN, H N

7 - Y RanN R ¥ Gy xalkyl substltuted by 0 or 3 fluorine atoms, Cs.4 cycloalkyl, or a 5 or 6-
membered, O-containing, saturated heterocycle.

5 12. A compound as defined in any preceding claim wherein R' is COC1.; alkyl or
00201-2 a!ky!.

13. A compound as defined in any preceding claim wherein R? is phenyl

substituted by 0 or 3 fluorine atoms.

10 '
14. A compound as defined in any preceding claim wherein R? is phenyl
substituted by 0 or 1 fluorine atom.

15. A compound as defined in any preceding claim wherein R® is mono-fluoro-
15  substituted phenyl.

16. A compound as defined in any preceding claim wherein R® is Gy alkyl.

17. A compound as defined in any preceding claim wherein R® is methyl. -

20 '
18. A compound as defined in claim 1, which is selected from the group consisting
of: :
Methyl 3-endo-{8-[(35)-3-(acetamido)-3-phenylpropyl}-8-azabicyclo[3.2.1]oct-3-yl}-2-
methyl-4,5,6,7-tetrahydro-3H-imidazof4,5-clpyridine-5-carboxylate;

- 25  Methyl 3-endo-{8-[(35)-3-(acetamido)-3-(3-fluorophenyl)propyl]-8-
azabicyclo[3.2.1}oct-3-yl}-2-methyl-4,5,6,7-tetrahydro-3H-imidazo[4,5- c]pyndme -5~
carboxylate;

Methyl (1S5)-3-[3-endo-(5-acetyl-2-methyl-4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-
3-yh-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyi)propylcarbamate;

30 Methyl (15)-3-[3-endo-(5-acetyl-2-methyl-4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-
3-yl}-8-azabicyclo[3.2.1]Joct-8-yi]-1-phenylpropylcarbamate;

Methyl 1-endo-{8-{{35)-3-(acetamido)-3-phenylpropyl]-8-azabicyclo[3.2.1]oct-3-yl}-2-

methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine-5-carboxylate;

Methyl 1-endo-{B-{(3 5)-3-(acetamido)-3-(3-fluorophenyl)propyl]-8-
35 azabicyclo[3.2.1]oct-3-yi}-2-methyl- 4 5,6 7-tetrahydro 1H-imidazo{4,5-clpyridine-5-

carboxylate
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Methyi 1-endo-{8-[(3S)-3-(propionylamino)-3-(3-flucrophenyl)propyi]-8-
azabicyclo[3.2.1]oct-3-yl}-2-methyl-4,5,8, 7-tetrahydro-1 H-imidazo[4,5-c]pyridine-5-
carboxylate;

Ethyl (15)-3-[3-endo-(5-acetyi-2-methyi-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-
3-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1-(3-fluorophenyl)propylcarbamate;

Methyl (18)-3-[3-endo-(5-acetyl-2-methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-clpyridin-
3-yl)-8-azabicyclo[3.2.1]oct-8-yl}-1-(3-flucrophenyl)propylcarbamate;

Ethyl 1-endo-{8-[(35)-3-( acetamido)-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;

Ethyl 1-endo-{8-[(35)-3-( acetamido)-S—(S-ﬂuorophenyi)propyl]—8—azabicyclo[3.2. 1]oct-
3-yl}-2-methyl-4,5,6,7-tetrahydro-3H-imidazo{4,5-c]pyridine-5-carboxylate;

Methyl 1-endo-{8-{(35)-3-(propionylamino)-3-(3-flucrophenyl)propyl]-8-
azabicyclo[3.2.1]oct-3-yl}-2-methyl-4,5,6, 7-tetrahydro-3H-imidazo[4,5-c]pyridine-5-
carboxylate;

Methyl 1-endo-{8-[(3S)-3-(acetamido)-3-(3-fluorophenyl)propyl]-8-
azabicyclo[3.2.1]oct-3-yI}-2-methyl-4,5,6, 7-tetrahydro-1 H-imidazo[4,5-c]pyridine-5-
carboxylate monohydrate;

Methyl 1-{endo-8-[(35)-3-acetamido-3-(3- fluorophenyl)propyl] -8- azablcycioIS 2.1]oct-
3-yl}-2-methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine-5-carboxylate (R,R})-
tartrate;

Methyl 1-{endo-8-[(3S)-3-acetamido-3-(3-flucrophenyl)propyl]-8-azabicyclo[3.2.1]oct-
3-yl}-2-methyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine-5-carboxylate (R,R)-
fumarate; | '

and pharmaceutically acceptable salts or solvates thereof.

19 A pharmaceutical composition including a compound of the formula (1) or a

bharmaceutically acceptable salt or solvate thereof, according to any preceding

claim, together with one or more pharmaceutically acceptable excipients, diluents or
carriers

20. A pharmaceutical composition according to claim 19 including one or more
additional therapeutic agents.

A compound of the formula (I} or a pharmaceutically acceptable salt, solvate
or derivative thereof according to any of claims 1 to 18 for use as a medicament.

The use of a compound of the formula (l) or of a pharmaceutically acceptable
salt or solvate thereof as claimed in any one of claims 1 to 18 for the manufacture of
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a medicament for the treatment of a disorder in which the modulation of CCRS

receptors is implicated.

23. Use according to claim 22 wherein the disorder is HiV, a retroviral infection
5 genetically related to HIV, AIDS, or an inflammatory disease.

24 A compound of formula (VII), (IX), (XI) or (XIX) wherein X, Y and R® are as
~ defined in claim 1 for a compound of formula (i), and Pg is an amino protecting

group.
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N/
(V19 HN% \b
N—
Y/ Pg

25. A compound of formula (Il), (IV), (V), (VI), (XVII), (XXII), (XXIV}, (XXV) or
(XXVI), wherein X, Y, R', R? and R® are as defined in claim 1 for a compound of
formula (1), and Pg is an amino protecting group.

15




"0

T
=
o]
=
<
¢

N
Pg/ \l/\/
R?

(v

RYN
H N/
Pg \]/\/ N
R \
FPg

R1 /N H

RE

3
H%N
e
H \
1/N\‘/\/'\©/ N\
R
2 Pa
R

5 October 2006

119

)]

v

NN
| % (XXIV)
HY\/'\@/ N

xvin
HH/N
H N
1N = N /X
R 1’2/\/ v
XX

R1/N

R
SO
™

HS}(’N

N/
al H
\Ag/\/

R“%N '
N/
XXV ®/ N—pg
HZN\l/\/N :
RZ




