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Tropane derivatives useful in therapy

This invention relates to tropane derivatives usefu! in the treatment of a
variety of disorders, including those in which the modulation of CCR5
receptors is implicated. More particularly, the present invention relates to 3-
(3-isopropyl-5-methyl-4H-1 ,2,4-h'iazol-4-yl)-exo—8-azabicg‘/clo[3.2.1]octéne
derivatives and to processes for the preparation of, intermediates used in the
preparation of, compositions containing and the uses of, such derivatives.
Disorders that may be freated or prevented by the present derivatives include
HIV and genetically related retroviral infections (and the resutting acquired
immune deficiency syndrome, AIDS), and inflammatory diseaseés.

The compounds of the present invention are modulators, especiélly
antagonists, of the activity of chemokine CCRS5 receptors. Modulators of the
CCRS5 receptor may be useful in the treatment of various inflammatory
diseases and conditions, and in the treatment of infection by HIV-1 and
genetically related retroviruses. The name “chemokine”, is a contraction of
“chemotactic cytokines®. The chemokines comprise a large family of proteins
which have in common important structural features and which have the

* ability to attract leukocytes. 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 to
the pathophysiology of inflammatory and infectious diseases, agents which
are active in modulating, preferably antagonizing, the activity of chemokines
and their receptors, are useful in the therapeutic treatment of such
inflammatory and infectious diseases.

The chermokine receptor CCR5 is of particu!ar.importance in the
context of treéting inflammatory and infectious diseases. CCR5 is a receptor
for chemokines, especially for the macrophage inflammatory proteins (MIP)
desighated'MlP-m and MIP-1B, and for a protein which is reguiated upon

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



Title: TRYASOLYL TROPANE DERI VATI VES AS CCR5 MODULATORS [err] Abstract:

The present invention provides conpounds of the formul a n
Rlerr] is (Jerr] cycloal kyl optionally substituted by o%gﬂ?}'ﬁ'ﬁh 5&44] uorine

atons, or CJerr]-[err] alkyl optionally substituted by one or nmore fluorine
atons, or (Jerr]-[err] cycloal kyl methyl optionally ring-substituted by one
or nore fWwoorsmme atons; and R2 is phenyl optionally spbsisgisksd by one or
nore flu- orine atons, to pharmaceutically acceptable salts and sol vates
thereof, and to processes for the preparation of, internedi ates used in
the preparation of, conpositions containing and the uses of, such

conpounds. 26 NovRRRehaBékh a YD sBtROARGGAEDN| JBRHERG @@sgéé)&an €

derivatives useful in therapy This invention relates to tropane derivatives

useful in the"‘PF"é‘éIOﬁ%ﬂﬁC'@f“%‘“‘*\fﬁ?@é‘ﬂ)ﬁ%\‘“ﬁ?%ﬁ@&?ﬁ“at pHiER GGG t hose in
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the present invention relates
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derivat]ves and | PhPhREERIBRRbAN B8 BHERA BLLOGA W hEsERA ges used 1

the preparation conposi frons comcal n g an
derivatives- nMs@rslbemﬁcallyaxelmagrﬁehetheremat ed or prevent ed by t he present
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'whe(ein R'is G, 4 cycloalkyi optionally substituted by one or more fluorine
atoms, or C,, atkyl optionally substituted by one or more fluorine atoms, or
15 C,4 cycloalkylmethyl optionally ring-substituted by one or mr;)re fluorine atoms;
and '
R? is phenyl optionally substituted by one or'more_ﬁuorine atoms:
or a pharmaceutically acceptable salt or solvate thereof.
In one embodiment; there may be provided a compouﬁd of fonnula (Ia),

20



The conpounds of the present invention are nodul ators, especially

ant agoni sts, of the activity of chenoki ne CCR5 receptor dul at of the
CCR5 receptor may be useful in the treatnent of vari ousaPrjl\H\)’SWhﬁ %4@ 15

di seases and conditions, and in the treatnent of infection by H V-1 and
genetically related retroviruses. The name "chenokine.", is a contraction

of "chenmdiafdijsresyt Oki nes”. The chenokines conprise apl-rsiSofsggn |y of
proteins which have in comon inportan% structural features and which have

the ability to attract |eukocytes. As Teukocyte chenotactic factors,
chenoki nes 20 play an indispensable role in the attraction of |eukocytes to

various tissues qof ,the bod oces ich is essential for both
. inflammation "gl?fae"f‘ ﬁ‘lemﬁ%wrf@ym P@?B{Sﬁﬁs"é{‘@%}mﬁi’ %ntaﬁ‘t')ﬁu. S%@S%E‘é%ne@ﬁenoki nes and
their recept ompréfigoiRItomk, dra, , alkgl dptibhap Bybstlted by @he bPfopgmat ory and

I nfectious diseases, agents which ~are actij I n nodul ating, preferably
ant agoni zi ng,UeFiRe gloms, Pf § pB?mlﬁ?@‘l‘Hﬂ’ﬁM%%ceE@\é it epivatedpeigbbrs, are useful

in: the therapeutig lLugetinaRlue0fitiGUER" mahidcAEBtQHY. cRRdardb8ekddous
di seases. The chenpkine receptor CCR5 is of particular inportance in the
cont ext of5 t rasetns xpmplegphakyrincludednethyleethylotrronys dnswyl, ndog, it s a

receptor for eg%l% $ hal | t gﬂg,p ' ' tory
proteins (M 53‘&‘9'0 esﬁ%g?gggﬁfp@féxgé@% %832 S,ch)% drcyg&%)r tein which is
regul at ed upayclopentyl arst ¢yslohexli i s normal T-cell expressed and secreted

(RANTES). 26 Novenfer 2004 V\Dﬁgl/ 0106 PC /1 B01/ 00806 2  There has been a
substantial i nvest11§£CmBangs obforpes Ehpaxsontaiabasic cenirsand sitgble agd chenoki ne

receptor act iadiitiyn sts pRgibakdried Bath a6ifis #hieh FaRBon-CRRIRIE. FamSeept or, for
A e InEaS e Mtk s BBkl 5 drciiaide, IpRE B lIERaES O 21 OrS
nitrate, phosphate, hydrogen phosphate, acetate, maleate, fumarate, lactate,
tartrate, citrate, gluconate, camsylate, succinate, saccharate, benzoate,
methanesulphonate, ethanesulphenate, benzenesulphonate,
p-toluenesulphonate and pémoate salts.For a review on suitable salts see
15. Berge et al, J. Pharm, Sci., 66, 1-19, 1977.
The pharmaceutically acceptable solvates of the compounds of the
~ formula (I} or salts thereof may include the hydrates thereof,
Also included within the present scope of the Compounds of the
formula () may be pollymorphs thereof.
20 According to another embodiment, a compound of the formula (I) may contain
one or more asymmetric carbon atoms and therefore may exist in two or more
stereoisomeric forms. A further embodiment may include the individual sterecisomers
of the compounds of the formula (I) and, where appropriate, the individual tautomeric

forms thereof, together with mixtures thereof. 7
25 . Separation of diastereoisomers may be achieved by conventional
{echniques, e.g. by fractional crystallisation, chromatography or H.P.L.C, of a
stereoisomeric mixture of a coryipound of the formula (1) or a suitable salt or
derivative thereof. An individual enantiomer of a compound of the formula (1)
- may also be prepared from a corresponding optically pure intermediate or by
30 resolution, su-ch as by H.P.L.C. of the comesponding racemate using a -

suitable chiral support or by fractional crystallisation of the diasterecisomeric



5 The 'present conpounds are generally disclosed by WO 00/ 38680 but none
Is specifically exenplified therein. According to a fir t the
present invention, there is provided a conpound of forn%%QEWETBeﬁ%gq
wherein RR is C,,, cycloal kyl optionally substituted by one or nore
fluorine atons, or Cl-6 alkyl optionally substituted by one or nore
fluorine awerme/ies 15 C. cycl oal kyl nethyl optionally reggmeutiséd t uted by
one or nore fluorine atons; and R2 is phenyl optionally substituted by one
or nore fluorine atons: or a pharnaceutically acceptable salt or solvate
thereof. I n one enbodi nent, there nmay be provided a conpound of fornula
(1A), 20 |A 26itNovest by redbdn Hﬂ\@ﬂ:él%b@ﬁdﬁ@fédem%ﬁg@mta@emere' n R may

represent elthe cycl, Ik ional |l y substituted by one or nore
fluorine atom®PY 6?%3’60“"3/ ' %Bt‘i‘%?%“l’@f'aé%bstltut ed by one or nore
fluorine atons, or vy Qﬁlﬁﬁéff%%ﬁnh&ﬁkﬂay uﬁﬁfaempicalyslaﬂ,ehe@%onﬁa%ﬂcato?th%her eof .

"Cl 6 al kyl" |nthe definition of may include ‘straight-chain and
branched 5 grigwpde DExanpl es of al kyI i nclude nmethyl, ethyl, n- propyl ,
1-propyl, g-butyl, i butyl, sec-butyl and t-butyl. 703 cycl oal kyl " neans

cyclopropyl cyclobutyl cyclopentyl and cycl ohexyl . The conpounds of
formula (1) may c&ﬁ@farabimﬁbﬁsﬁl%em@ltwdodhﬂ optienalplsabstititdd by one or

two fluorine atoms, or C, alkyl opﬂonally substituted by from one to three
fluarine atoms. i
Preferably, R is either cyclobutyl, cyclopentyl 4 4-d|ﬂuorocyclohexyl or
10 3,3,3-trifluoropropyl.
Preferably, R? is pheny! optionally substituted by 1 or 2 flucrine
atomn(s).
‘ Preferably, R? is phenyl or monofiuorophenyl.
Preferably, R? is phenyl or 3-flucrophenyl.
15 ,
Preferred compounds of the formuta (i) include
N-{(18)-3-[3-(3-Isopropyl-5-methyl-4H-1,2,4-triazol-4-yl}-ex0-8-
azabicyclo[3.2.1]oct-8-yl]-1-phenylpropylicyclobutanecarboxamide:
N-{(15)-3-[3-(3-Isopropyl-5-methyl-4H-1 ,2.4-tri_azbl-4-yl)—exo—8- |
20 azabicyclof3.2.1 ]oct_-B-yI]-1 -phenylpropyl}cyclopenianecarboxamide;
N-{(15)-3-[3(3-Isopropyl-6-methyl-4H-1,2,4-triazol-4-yl)-ex0-8-
azabicycio[3.2.1]oct—B-yI]-1-pheny'lpropyl}-4.4,4etriﬂuorobutanamide;
N-{(18)-3-[3-(3-Isopropyl-5-methyl-4H-1,2 4-triazol-4-y)-exo-8-
azabicyclo[3.2.1]oct-8-y1}-1-phenylpropyl}-4,4-
25 difluorocyclohexanecarboxamide; ar’id
N-{(18)-3-[3-(3-Isopropyl-5-methyl-4H-1 .2, 4-triazol-4-yl)-exo-8-
~ azabicyclo[3.2.1]Joct-8-yl}-1- (3-ﬂt{orophenyl)propyl}-4 4-
dlﬂuorocyclohexanecarboxamlde or a pharmaceutically acceptable sailt or
solvate of any thereof.
30



addition salts may be forned from aci ds which formnon-toxic salts.

Exanpl es 1o include the hydrochl oride, hydrobrom de, hydroi odi de, | phat e,
bi sul phate, nitrate, phosphate, hydrogen phosphate, gﬁi\loé{emgﬁﬁ%iq%
fumarate, lactate, tartrate, citrate, gluconate, cansylate, succinate,
saccharate, benzoate, nethanesul phonat & ethanesul phonat e,

benzenesul phonate, p-toluenesul phonate and parnoate salts. For a review on
suitabl e salts Sewrdifz Bersgeondtaspett, of the pRisent mveSRin, therﬁﬁs,prdvidﬁa 1977. The

phar maceut ] oppaun of t he for la (1)
or salts t %%%%mﬁp&ﬂhﬁg 1%8&2(1?}%? Ou}lé]ﬁtg? got ﬁ? &5 REASEEE N t hi n t he
present scgeptadfe sah@r sdvgdoihadst, @fdeﬁh@i abbog, mgbther(w:bh anpyrnizecyiodliynor phs

t hereof. 2 nbodi ment, a conpound of the forrmula (I)
may cont ai %cég%gé%f;%n %ﬂ%%&%{nrel?c car bon atoms and therefore may exist in
two or nore st épwlsg)tmearﬂucd dspeatre{ thé\prfesmt ineentiemitioglé mprividedy comeduader t he

i ndi vi dual %&{?gﬁlsoners of the conmpounds of the formula (1) and, where
appropri ate e individual tautonmeric forms thereof, together with

m xtures ther eof . Separ&’te of di astereoi soners e achi eved by
conventi onal zques e. g y fraction Hzcr yshal | i safi on,

chr onmat ography tereol 5) a conpound of
theforrmla(l) a5|tale t or rivati t her e An i ndi vi dual
enantiomer of a cor(fpound of pi ornmul a (I) (Mey al squdfe prepared froma

correspondi ng optically pure internediate or by 30 resolution, such as by
H P.L.C of the corresponding racemate using a suitable chiral support or
by fractional crystall | sation of the diastereol sq@erige,26 November 2004 WO
01/ 90106 PCT/1B01f00806 4 s& Mormed by rgactionjof the correspondi ng
racemat e- V\nthas *iable Ej %\ _

}=rJ
Me

(Vi) e ‘ (VIA)

o .
‘Me.__Me PN Me._ _Me
gy\ NIN ) RzUN%\'}EjN

- P1/N )=|\‘

Me xXiv) Me
(Xi1) )
/u\/\ gw\ _ Rz/vpﬁyfi\[ X
S d=
(XVIE) Me (X1x) Me :
i F F : F F ' F F
0Z ; : oZ ;‘NH o:’\: ENH

where R' and R? are as defined above, P is a protecting group, P' js a protecting group;

or a salt thereof of the compound of formula (VIA), preferably a p-toluenesulphonate salt.



optically active acid or base, as appropriate. Yet another enbodi nent may

i nclude isotopically |abelled conpounds of the formula,(l abl y,
R is either C--, cycloal kyl optionally substituted by %e&%\?e%b%%ﬁ uorine
atons, or Cl.4 alkyl optionally substituted by fromone to three fluorine
atons. Preferably, R is either cyclobut®I, cyclopentyl,

4, 4-di fluorocycl ohexyl or 10 3, 3,3-trifluoropropyl. Preferabl y, R is
phenyl opti onal Agtoslitpsd btt‘amhds;tayt olft}mrpr@erfthruemttomaheraismm(\sfc)ed aRoepamdbfy, R2

i henyl of Ll uor Pr ef r 3-fluorophenyl .
15 Prof er (Bt OB B AL B R PPy ARk fon Blrol s BT
S) - 3- [ 3- ( Ibben pr@ppinabenmeitihyde-of ode, addidiohal thempbuudagdn)s- exo- 8-

bi | of 3. 2. b t b . N - { (I
S S bR e PR F B0 AR PRt N~
azabi cycl giréagatidd oﬁteo&apysuddofﬂwmml@(ﬁmﬁbﬁmﬁ@bmmﬁcmmemﬁnﬁmxam de; N-{(I
S)-3-[3-(3-1sopropyl -5-nethyl -4H 1, 2, 4-tri azol - 4-yl) - exo- 8-

azabi cycl o - : yl}-4,4,4 trifluorobutanam de;
N-{(1S)-3- ‘{ﬂé %QE’]“(?@%‘ 5%4“@@‘3?%%@% 1,2, 4-triazol -4-yl)-exo-8 aza b
icyclo[3.2.1 Joct-8-yl]-1-phenyl propyl}-4,4- 25

di f1 uor ocycl ohexanecar boxanki e; and

N-((1S)-3-[3-(3-1sopropyl -5-nmet hyl -4H 1, ZH’E B ol -4-yl)-exo- 8-
azabi cycl o[ 3. 2. 1] oct - 8-yl ] - INH3-f | &r ophe. nll )propyi}-4, 4-
di fl uorocycl ohexanecar bOX&F{IIJ'Q/D\I’ _eN! i cal | y acceptable salt or
- HJC . N
with a compound of formula:
R'CO.H (n
wherein R' and R? are as defined for a compound léf the formuta (1); or
(b) reaction of a compound of the formula (1) with a compound of the formula:
R'coz (ViB)

where Z is a carboxylic acid activating group; or

(c) reduction of a compound of the formula:

L

. rMe Me
R NH O
Rz)\/u\hgw\ NIN
=l

{XIV3 Me



solvate of any thereof. 30 26 Novenber 2004 4a According to a second aspect
of the present invention, there is provided a pharnacegéhfal %oqg 4ition

i ncl uding a conpound of the formula (1) or a pharnaceuti CW§m ﬁﬁ(ggtable
salt or solvate thereof, as defined above, together with a pharmaceutically
acceptabl e excipient, diluent or carrier. According to a third aspect of
the present invention, there is provided a conpound of the formula: - t N
(Vit) Me (XVI1l) M (MA) (XIX) M whkre R and R2 are as defined above, P
is a protecting group, P is a protecting group; or a salt thereof of the
conpound oWwhiesimR 'aardMRAkre 8¢ dbfinedfor compeliHE RPN RitpRAsENsal t. 26
Novenber 2004 4b According to a fourth aspect of the present invention,
there is provided a conpound of the forrmula (I) or a pharmaceutically
accept abl e : ; [ r.e0f defined above, in
conbinatiogﬁaFPHc%ﬁ%M®$ﬁw§béﬁggggﬁPhkgpnpﬁgggggﬂi| aagents. According to.a
fifth aspect of the present invention, there is provided a process for the
preparation c% a conmpound of the fornmula (1) as defined above which

conpri ses:
rrp R1 J'L
Rz
xXvi)

NH
CHO

where R' and R? are as defined for a compound of the formula (1), and a
compound of the formula:

Me

. Me
B

Me
(V1A)

6r a salt thereof; or

(e) reductive amination using a-compound of the formula:

where Y is CN and R' and R? are as defined for a compound of the formula
(1), and a compound of the formdia (VIA), or a salt thereof; or

(f) alkylation of 4 corﬁpound of the formula (VIA), or a salt thereof, with a
compound of the formula:



(a) coupling a conmpound of the formula: Il with a conpound of formula:
RICO2H (ill) wherein R and R2 are as defined for a co nd Bf é(ﬂﬁ
fornula (1); or (b) reaction of a conpound of the fornu RE)IV?T i £4Y%a
conmpound of the fornmula: RICOZ (VIB) where Z is a carboxylic acid
activating group; or (c) reduction of a conmpound of the formula: 0 R
"~INH O RZ (XM 26 Novenber 2004 4c wherein RL and R2 are as defined for a
conmpound of the formula (1); (d) reductive am nation using a conpound of
the formula: 0 R ANH R2 CHD (XVI) whéde Rl and R2 are as defined for a
conpound of the formula (lI), and a conpound of the formula: Me (VIA) or a
salt thereof j’li)r. (e) reductive am nation using a conmpound of the formula:

R “NH
R 2!
(Xvii)

where Z'is a leaving group and R* and R? are as defined for a compound of
the formula (1); or '

() asymmetric reduction of a compound of the formula:

O

R ,.‘{(NH MBIMQ
Rz)\/\N N™ N
whére R" and R? are as defined for a compound of the formuia (1); or

(h) reaction of a compound of the formula (), or a metal salt thereof, with a
~ compound of the formula:

R'COR® exXivy

where R' is as defined for a compound of the formuta (1) dnd R'5 is an ester-
forming group; or

(i) . reaction of a compound of the formula:

Me. _Me
t Y |
Rz)'\'/\N N \!\1
=N
(11Aa) Me

20 efther with a compound of the formula (1} under coupling conditions, or &
compound of the formula (VIB), and in the presence of a a chiral catalyst:



where Y is CN and Rl and R2 are as defined for a corrpound of the formula
(1), and a conpound of the formula (MIA), or a salt th f

al kyl ation of a conmpound of the forrmula (VIA), or a sal tM%‘feéme 2&?"{’h a
conpound of the fornula: 26 November 2004 where Z' is a |eaving group and
R1 and R2 are as defined for a conpound of the fornmula (1); or (gQ)
asymmetric reduction of a-conpound of the formula: where Rl and R2 are as
defined for a conpound of the formula £4); or (h) reaction of a conmpound of
the formula (IL), or a netal salt thereof, with a conpound of the formula:
R CQ02R5 (XXIV) where R is as defined for a conpound of the fornula (1)
and R5 is an ester- formng group; or (i) reaction of a conpound of the

-formula: N ) f

under coupl Irﬁéon&%n |?|M§n (%r%éa@ oe r%%@%gﬁglwqﬂlw rﬁy]%or"\%@qﬁi |n t he
presence ofcompwuaiiafdhe tmnmlay(;lﬁ to a&hmanwrcaﬂgmwmwlwsaihtheméoﬁ aid
processes being optionally followed by conversion of a conpound of the

formula (1) to a pharnaceutically acceptable salt thereof. 26 Novenber
2004 WD 01/90106 PCT/ | B01/ 00806

"y



The conpounds of the formula (1) may be prepared by the foll ow ng general
conpou of the
V?nBﬁ‘i.é}gM(l) may
be prepared by reacting a conpound of fornmula: HNC NE~ E 3C 10 with a
conpound of forrmula: R CO2H (111) Il under conventi onal

methods in which R and Rl are as previously defined fo
formula (1) unless otherwi se stated. 5 1. A conpound of

conditions. 15 The reaction is preferably carried out

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de n®et hi odi de),

described in NALigds 2 AGost s ﬁegggng@gg,;dﬁﬁgéms

known or are prepared using conventio ues.

2p

cou

pling

in the presence of a
suitable cIPI¥HYSagent (for example, N-benzyl-N -cycl BEBIBALEWIDOdI i m de
(whi ch may. be pol yner-bound), or hydrox§benzotriazol e hydrate and 1-(3-

at about ro '
tenperature, in_a solvent that does not adversely affect the reaction, for
20 exanpl e, di cHhessammrauRdsef thefamular()suav beprepered by thegfollewidy genersl ar e

ii

i

ndEiin

om

ei t her
Bs of the

formula (11) nfoymbla (Dusless etheadseséteted. in 25 Schene 1 bel ow. 26 Novenber

2004 WD 01/90106 6 PCT/1B01/ 00806

5 1. A compound of the formula (1) may be prepared by reacting a

compound of formula:

HC_cH,
NH, AU\ | i
N
Rz)\/\N N_ N’N
10 witha compound of formula:
R'CO,H {11)
under conventional coupling conditions.
15 The reaction is preferably carried out in the presence of a suitable

coupling agent (for example, N-benzyl-N'-cyclohexylcarbodiimide (which may
be polymer-bound), or hydroxybenzotriazole hydrate and 1-(3-
dimethylaminopropyl}-3-ethylcarbodiimide methiodide), at about room

temperature, in a solvent that does not adversely affect the reacti'on. for

20 example, dichloromethane. Further suitable coupling conditions are described

in Method 2 below._

The compounds of formula (11} are either known or are prepared using

conventional techniques.

The compounds of the formula (I} may be prepared as shown in

25 - Scheme 1 below.



2. The conpounds of the fornula (1) may be prepared as shown in Schene 1.
Schenme 1 (u) . P, NHNOO NH RZ J"~~ N (lI) 10 wherein B.is a sui | e
protecting group such as t-butyl oxycarbonyl, benzyl or zgé\fﬁ’i’?rlnﬁ%%@“bonyl
and the conpounds of the formula (I1) and (VII) are in the exo form In a
typi cal procedure, where P is t-butyloxycarbonyl, an am ne of the formula
(rv) is rea%(?amm’ogh di-tert-butyl dicarbonate in the presence of a base
acceptor such as aqueous sodi um hydroxide and in a 15 s{cTABIEY8Y| vent such
as tetrahydrofuran. 26 Novenber 2004 WO ®1/90106 PCT/|BOL/ 00806 7 The
protected am ne of the formula (V) may be reduced to an al dehyde of the
formula (VI) using a suitable reducing agent, e.g., using

di i sobut yl al unni unfhgenmpaaings otfhe ke manke ateppesidas shpd@.in Reduct i ve

am nation reaction gf,deq al dehyde of the fornula (VI) with 5 an am ne of
the formula (in the exo form: N (VIA) leads to a conpound of the formula
(VIl'). The reaction may be carried out in

5
Scheme 1
PJ
NH, O NH O
R? o~ ' R? o~
(v) )] _
) N
P P »‘: \
SNHOQ SNH NN
RZ/l\/[LH RZ/l\/\Ni Zj l
(Vi) (Vi
\—::N
_ \
. NH, NN
> o Rz/k/\NI i I 1
L))
_— {1
10 wherein P is a suitable protecting group such as t-butyloxycarbonyl,

benzyl or benzyloxycarbonyl and the ecompounds of the formuta (I1) and (Vil)
are in the exo form. In a typicdl procedure, where P is t-butyloxycarbonyl, an
amine of the formula (V) is reacted with di-tert-butyl dicarbonate in the
presence of a base acceptor such as aqueous sodium hydroxide and in a

15  suitable solvent such as tetrahydrofuran.



lo the presence of an excess of a suitable reducing agent, e.g. sodium
triacet oxyborohydri de or sodi um cyanoborohydride, in a i | t
system e.g., acetic acid in either dichioromethane or %é%fo&gmﬁgré’o%ﬂ
trichl oroethane, at room tenperature. Deprotection of a conpound of the
formula (Vii) may be acconplished 15 using conventional conditions. \Were
P is t-butyl oxycarbonyl this may be achieved using trifuoroacetic acid or
~aqueous hyd?vd)c‘ﬁ{%’r"fc acid in a solvent such as dichi or BREUE4MSEOr net hanol
at roomtenperature. A conpound of the flormula (li) prepared may be
converted to a conpound of the fornmula (I')) by" reaction wth a conmpound of
the formula: 20 | RLCOZ. (VIB) 26 Novenber 2004 WD 01190106 PCT/1B01/ 00806
.$ wherein Z is a cHrepwrigeled aminelobibe faraniany) ovaybe redudedds aohl oro or 1 H

i m dazol - 1-yl, in ' it . i N, N. -

car bonyl di i 1 d&55MES Wﬁ%ﬁ%@%@hé‘ggﬁ% sfﬁ‘?‘%‘ﬂ?6?%&9\9r?§§'é€glﬂf'e"f5§}9ab| y, a
conpound of t hflisdatymliliminjurd Bydride ig dichloadnesthane atibelow 70fC.a 5- conpound of
ooyt 5" T eehy1 car bhBRRN BB oRH bk P KRB o 5
ropyl)-1-ethyl car N - pol yner
bound, opti®nald amins of the forneske @ theQdxoXornt)y dr oxybenzot ri azoi e hydrate, and
reacted with a conpound of the formul a | 1). The reaction may be perforned

in a suitable solvent such as 10 di chl oronet hane, tetrahydrofuran or ethyl
acetate, optionally in the presence

-
\ .
N /N _ .
HNli )] l -
oy

leads to a compound of the formula (VIl). The reaction may be carried out in
10 the presence of an excess of a suitable reducing agent, e.g. sodium
triacetoxyborohydride or sodium cyanohorohydride, in a protic solvent system
e.g., acetic acid in either dichloromethane or 1,1,1-trichloroethane, at room
temperature.
Deprotection of a compound of the formula (Vil) méy be accomplished
15  using conventional conditions. Where P is t-butyloxycarbonyl this may be
achieved using triflucroacetic acid or aqueous hydrochloric acid in a solvent
such as dichloromethane or methanol at room iemperature.
A compound of the formula (I!) prepared may be converted to a
-compound of the formula (i) by' reaction with a compound of the formuta:
20

R'COZ.

VIB)



of a base such as a tertiary amne, e.g. triethylamne or. N

et hyi di i sopropyl am ne, at about roomtenperature. Alter | vel aci d
of the formula (111) may be first activated with benzo?EMSﬁﬁrﬁ&%‘

yl oxy-tri s(di nmet hyl am no) phosphoni um hexaf | uor ophosphate 15 (BOP),
brono-tris-pyrrolidi nophosphoni um hexaf| uor ophosphate (PYBrOP),

or2-fl uoro-ivbrre}p# pyri di ni um p-tol uenesul phonate (Mikal yanma's reagent) in
the presenc® 0”4 excess of N-nethyl norpholine, triet hEFEHIHWSS, N

et hyl dii sopropylam ne in a suitable solvent such as tetrahydrofuran,

di chl orornet hane or ethyl acetate, at roomtenperature to -provide a 20
conpound of the fornmula (ViB) and this is reacted with a conpound of the
formula (11). aerimdis & edrpoxyin asidiadtivatihg groe soth apciotoror(14-B) wherein Z is

chloro may be, ri?%ﬁ?%‘%fﬂ@ %mgé)n%gagcgnﬁi?gﬁﬁ gﬁpﬁ&h’%gll ), optionally in

t he presence Ofm ase,
N- et hyl di i sopreameayidivaidazald) tiethglaminermidadichldropethansi um car bonate or sodi um

bi carbonate, and i sui t abl e sol vent suc di chl or onet hane, et hyl
acetate, THE or toP[Fg‘?féB’ya‘[’ C?'BB?H’F@?’BE@FU‘H%%\?W‘%WF"’&@’Q&HH@’@M ed t hat
the transf oy mebipeusd oﬂhéWd‘ﬁl)%inb%arﬁdﬂiimiﬂeastkﬂlabb-@o a conpound of the

formula (1) via a conpound of the fornmula (11) can be perforned in a
"one- pot pr oc&timebylapinait-prasyRdretaviearbedimideoribberpyi-id sinilar met hods to

those previou ¥!0F’%aiﬂb%ﬁmid%q:m&'mﬁﬁd,%g%ndéﬂgirpﬂ'lﬁiﬁés%ﬁcgogg | | BOI700806 A
conpound of thé forrmula (VIA) may be prepare S shown 1n chene 2. 5
hydroxybenzotriazole hydrate, and reacted with a compound of the formula
(). The reaction may be performed in a suitable solvent such as |
10 dichloromethane, tetrahydrofuran or ethyl acetate, optionaily in the‘presence
of a base such as a tettiary amine, e.g. triethylamine or N-
' ethyldiisopropylamine, at about room temperature.
AItemativelY. the acid of the formula (1!1) may be first activated with
* benzotriazol-1-yloxy-tris{(dimethylamino)phosphonium hexafiuorophosphate
- 15 (BOP), bromo-tris-pysrolidinophosphonium hexafluorophosphate (PYBrOP),
or 2-fluoro-1-methylpyridinium p-toluenesulphonate (Mukaiyama’s reagent) in
the presence of an excess of N-methylmorpholine, triethylamine or N-
ethyldiisopropylamine in a suitable solvent such as tetrahydrofuran,
dichloromethane or ethyl acetate, at room temperature to provide a
20 compound of the formuta (VIB) and this is reacted with a compound of the
formula (Il). |
Alternatively, an acid chloride of formula (VIB) wherein Z is chloro may
be reacted with a compound of the formula (l1), optionally in the presence of a
suitable base, e.g. triethylamine, N-ethyldiisopropylamine, sodium carbonate,
25 potassium carbonate or sodium bicarbonate, and in a suitable solvent such as
. dichloromethane, ethy! acetate, THF or toluene, at room temperature.
It will be appreciated thét the transformation of a compound of the
formula (VII) to a compound of the formula (1) via a compound of the formula
(1) can be performed in a “one-pot procedure” by deprotection/coupling using
30  similar methods to those previously described. | .



(VI 1), (X) Schene 2 NH2 (MIA) 10 wherein P is a suitable protecting group
such as t-butyl oxycarbonyl or benzyl and the conpounds,gf | ae
(X), (XI) and (XIl) are in the exo form 26 Novenber 28@3“%%&8%%@@%06
PCT/ 1 BOL/ 00806 10 An oxime of the fornmula (1 X) may be prepared by the
condensation of a ketone of the formula (VII11) with hydroxyl am ne

hydr ochl ori i e presence of a base, e.g. pyridine, and in a suitable
sol vent, tyg?g%??%?ethanol. The reaction is typically EaFFEU¥ut at the
reflux tenperature of t'he solvent. 5 Weére' P is t-butyloxycarbonyl or
benzyl, reduction of an oxinme of the formula (IX) nay be achi eved using
sodiumin the presence of an al.cohol, typically pentanol, or by

el ect rochem cal r edusdnmmound obtherformmude (\UA) mai be poépardtbas Simwintha (X). An

am de of the fgrnulaz(XI) may be prepared by coupling the 10 protected

am ne of the f3#EM&2(X) with 2-rmethyl propanoic acid, or an activated
derivative thereof. The coupling may be achi eved using conventional am de
bond form ng techni ques, such as as described in Methods | and 2 above.
Typically, the acid may be first activated using a carbodiimde such as
1- (3-di met Ryl am nopropyl ) -3-ethyl -carbodiimde, 15 optionally in the
presence of 1-hydroxybenzotriazole, in a suitable solvent

Scheme 2
O
rff r : ZZN
= OH
ﬁ/N ﬁ/Nié]
(viny (1)
f erHz f ': /kl\[H\
PL/N P”’N >
X (x1)

N 2 — (VIA)
L

10

whérein P'is a suitable protecting group such as t-butyloxycarbonyl or
benzy! and the compounds of the formulae (X), (XI) and (XI!) are in the exo

form.



such as d ichloro nmethane, and in the presence of a base, e.g. a tertiary
am ne such as triethylam ne or diisopropylamne, and t react ith the
amine of the formula (X). Alternatively, the reaction Eé&%gmﬁgfﬁog\#ned
using 2 net hyl propanoyl chloride in the presence of a base such as sodium
20 carbonate and a suitable solvent, e.g. dichloronethane. A triazole of
the formul avga(‘!ull&wrﬁmy be prepared in a "one-pot', two-step procedure by
first coupling an am de of the fornmula (XI) wth aceticPRyHOHS%e fol | owed
by in-situ cycl o-condensation. Typically®the amde is first activated

wi t h phosphorous oxychloride in a solvent such as chloroformand in the 25
presence of a base, e.g. pyridine, at 0C, then treated with acetic
hydrazide in a sui Anlokisned]theformule ((X) may ber méparesy ba i dohderiefich opn heat ed

onder i1 0 TRt A NSy SRS LR R S PreSernce o

an acid, e.g. p- toluenes c’acl
tol uene at el evasette df arjase 2. grmyridiee gand id BQGHabldGolkern; tobiealicwmyref. t he

conmpound of t formula (XL1) usi.ng standar met hodol o provi des the
e or the 1 OegRatans ipicaly AT oot & firpliosiEing ge nb004 VIO
01/90106 PCF/ | BOL/ GDR&E P! isht-tuaygaycarbR bP by, MtucBorPSi drtiRd oPiecat al yti ¢
hydr ogenat i onefsucr] ?s usi E%g?rﬁf’ﬁal l'adi um (11) _hégr oxjide as the catalyst in a
sui tabl e sol veRfMula (1K) may, levedhusing sedivgdmthe pseseaperohanalcshnt,nat e at 70C.
Al t ernat i vel y, tybiB Ry RmtHo & b BlectitheRfica Ridlief i e

hydr ogenat i on tggli ng-pal | adi un*?or?fzcharecoal Peg’geﬁ%ﬁ?t @'}S\gg?éﬁ%ﬁdﬁqt%esui tabl e

sol vent such aermaidhol , optionally in the presence of a suitable acid
o o "ot o PG iyl oo BEBUID bl ™! @ (1) T e
10 protected amine of the formula (X) with 2-methylpropanoic acid, or an
activated derivative thereof. The coupling may be achieved using
conventional amide bond forming techniques, such as as described in
- Methods 1 and 2 above. Typically, the acid may be first activated using a
carbodiimide such as 1-(3-dimethylaminopropyi)—3éﬂ1yt-carbodiimide,

- 15 optionally in the presence of 1-hydroxybenzotriazole, in a suitable solvent
such as dichioromethane, and in the presence of a base, e.g. a tertiary amine
such as triethylamine or diisopropylamine, and then reacted with the amine of
the formula (X). Alternatively, the reaction may be performed using 2-
methylpropanoyl chfdn'de in the presence of a base such as sodium

20 carbonate and a suitable sclvent, e.g. dichloromethane.

A triazole of the formula (XII) may be prepared in a “one-pot”, two-step
procedure by first coupling an amide of the formula (XI) with acetic hydrazide
foliowed by in-situ cyclo-condensation. Typically, the amide is first activated
with phosphorous oxychloride in a solvent such as chloroform and in the

25 presence of a base, e.g. pyridine, at 0°C, then treated with acetic hydrazide in
a suitable solvent, e.g. chloroform, and the reaction heated under reflux. The
reaction may be driven to completion in the presence of an acid, e.g. p-
toluenesulphonic acid, and in a suitable solvent such as toluene at elevated
temperature (e.g., 110°C).

30 ' Deprotection of the compound of the formula (XII} using standard
methodology provides the amine of the formuta (VIA). Typically, where P! is



Scheme 3 1s 0 RANHR2 (XIIl) O ~RNHO N-N' 1-N --- ~v\NNC02R3
(MIA) (XIV) Me wherein R3is Hor Cl1-C6 alkyl. An am'de f the fo

(XI'V) may be forned by conventional am de 20 bond for 8?: ues
such as by first activating an acid of the fornula (XIII) (whereln R3 is
H either gs an acid chloride or using other procedures as described above
in Methods | and 2, followed by reaction with the amne of the fornula

(M A). AIte?’vr?d‘tll\'/lg‘fy an ester of the formula (XlII1) (wWhE&-EMIME0G s Cl- C6
al kyl) may reacted directly with the am-ae or a netal salt thereof. Thus
the 25 acid chloride and the amne, or a salt thereof, may be reacted in

t he presence 26 Novenmber 2004 WO 01/90106 12 PCT/|1B01/ 00806 of an excess of

a sui tabl e baseéengyl Hephstasidn,is Perieidd bixeeRRdic hyliRhByAtRAIshE as using
palladium ({l) hydroxide as the cétalyst in a suitable solvent, e.g. ethanol, in
the presence of ammonium formate at 70°C. Alternatively, the deprotection
may be performed by catalytic hydrogenatlon using palladium-on-charcoal as
5 the catalyst in a suitable solvent such as methanol, optionally in the presence
of a suitable acid such as p-toluenesulphanic acid.

3. The compounds of the formdla (1) may be prepared as shown in

10 "Scheme 3.
Scheme 3
15
. 0 Me Me Q .
Me. .M
R'/U\NH %\NIN R'lNH 0 q °
Rz/_k,COst + H _l\i Rz/l\/l‘LN N \,N
(XIH) Me ' )=N
(VIA) xv)  Me
—_—) - R

wherein R® is H or C,-C, aikyl.
| An amide of the formulas (XIV) may be formed by conventional amide
20 bond formation techniques such as by first actrvatlng an acid of the formula
_ (X (whereln R® is H) either gs an acid chloride or using other procedures as
. described above in Methods 1 and 2, followed by reaction with the amine of .
the formula -(VIA). Altematively an ester of the formula (XIll) (wherein R*is C,-
C, alkyl) may reacted directly with the amine or a metal salt thereof. Thus the

25 acid chloride and the amine, or a salt thereof, may be reacted in the presence



or N, N-diisopropylethylamne, and in a suitable solvent, e.g. d

I chl oronet hane, ethyl acetate, THF or toluene, wth or w as a
co- solvent. Alternatively the acid nay be activated w ?’?ﬁ‘%‘)’%’%bé@éﬁ“

(di met hyl am no) propyl j - 3- et hyl carbodi i m de hydrochl oride (WD), CD (1,1 -
car bonyl di i m dazol e) or DCC (1, 3-di cycl ohexyl carbodiim de) and HOAT (1-

hydr oxy-7- a riazole) or HOBT (1-hydroxybenzotriazole hydrate), and
react ed V\ntﬁﬁ?ﬁgﬁggn ne in the presence of a base, e.g. PFVEHEYnine, in a
sol vent such as THF, dichl oromethane or %ol uene. Also, the ester and the 10
am ne or a netal salt thereof, may reacted together in the presence of a
base, e.g. triethylamne, and an optional catal yst:- a solvent such as

di chl or omet hanef aeexsess atesuitable base. e0. NaCQiaH G, Mz@@a,methﬂlmlnmat er as
co- solvent. 1l t n enzyme-cat al yst may
be reacted togeﬁhﬁé?ﬂéoﬁ%ﬁ&rfymgwﬁésaﬁgﬁn égglda%%%eg‘?f%ﬁane, et hyl acetate,
THF or 15 tol uba:téorometﬁaane,retwmhetate WHF@rtoimneowmmbWIthoutﬂlam‘rasakﬂoy , the

acid chlori de, 2,CCB get her in
di chl or onet har® ";S’HE ?"’eq%&' g %Ia?tg/a '?'16 Wi t h
N, N - car bonyl OtdInﬁntnb&zmhe)m'apyl]mefhytbwbodmd@awwmIcimd (WoDb1), corgeed with the

di chl f thyl Th de of th
Formil &' (X1 v) EPHrBRERRer OBk SeigotenlarRabeRlantoRT e hyaride

reagent or an igld m&ybbhmﬁazdre) dﬁHO%i‘Q(M drofybeR¥otfididlb Mdrate), and
hydr ogenat i on, or usi ng an _al kyl or é‘) silane wWith a suitable
transition nEfFaFteéa{‘tﬁftﬁﬁs?m'"?dﬁ E‘Pﬁ?ﬁf@cﬁo hawuR@- Bethiaminesing a (1) .

Typi cal condi tdfpst sihdhCAsUleF, l&ﬁnrworﬁ@m)aﬁé éhbiuéﬁ@%é&“ﬂre ester and th

bi s(2- met hoxyet hoxy) al um ni um hyd uene, %or ane in
THF. 25 4. ﬂrrhearn:marpoamﬁal@a‘ttheéeqfdnﬁmr%c(eﬂ)togﬁiyermmrmme 0&5 shown in

base, e.g. triethylamine, and an optional catalyst in a solvent such as
- dichloromethane, ethyl acetate, THF or toluene, with or without water as co-
~ solvent. Aiterhatively, the ester, the amine and an enzyme-catalyst may be
reacted together in a solvent such as dichloromethane, ethyl acetate, THF or
15 ioluene, with or without water as co-solvent. Preferably, the acid chloride, the
amine and Na,CO, are reacted together in dichloromethane and water, or the
acid is treated with N,N'-carbonyldiimidazole to form the imidazolide and then
reacted with the amine in dichloromethane in the presence of triethylamine.
The amide of the formula {(XIV) may be reduced, such as by using a
20 ° nucleophilic hydride reagent or an electrophilic hydride reagent, or by catalytic
h)'rdrogenation, or by using an alkyl or aryl-silané with a suitable transition
metal catalyst, to provide a compound of the formula (I). Typical conditions
include using Red-Al® (sodium bis(2-methoxyethoxy)aluminium hydride) in
THF or toluene, or borane in THF,

1

25

4, The compounds of the foimula (1) may be prepared as shown in
Scheme 4.

30 o Scheme 4



Schene 4. 30 Schenme 4 26 Novenber 2004 WO 01/90106 13 PCT/1B01/ 00806 OO
RI~NHR ANH ), j+ VIA) ---- (1) ,Y Rz R, CHO ( (XV) (XVI erepn .S
-C02R4 , -CN or -C(ONHR4, wherein R is Hor Cl-CB alk ?N.?).Vemlfﬁreﬂﬁdé}action
to prepare an al dehyde of the forrmula (XVI) may be 5 perforned by reduction
of an ester, nitrile, amde or acid (e.g. activated by a suitable reagent)
of the for , such as with a hydride reducing agent in a suitable
sol vent . Aﬁi‘?%&i’(}\%m y, reduction of an ester, nit ril e PSTMBROPIS (activated
by a suitable reagent) of the fornula (X4 nmay be achieved with a suitable
transition netal catalyst, a hydrogen source and in a suitable solvent. 10
Typi cal conditions include reducing the ester, nitrile or amde wth an

al um ni um or boron hydride such as DI BAL (diisobutyl al um ni um hydri de),
Red-Al (r), LIAI(Q(t-By), or (Me2CHCHyW))2BH in a sol vent such as THF,

R' NH R‘J‘NH _
R? Y — R /'\/CHO + viA) ——— )

(xv) Vi)

wherein Y is -CO,R* , -CN or -G(O)NHR?, wherein R*is H or C,-C, alkyl.
The reaction to prepare an aldehyde of the formula (XV!) may be
5 performed by reduction of an ester, nitrile, amide or acid (e.g. activated by a
suitable reagent) of the formula (XV), such as with a hydride reducing agent
in a suitable solvent. Alternatively, reduction of an ester, nitrile or acid
{activated by a suitable reagent) of the fomula (XV) may be achieved with a
suitable transition metal catalyst, a hydrogen source and in a suitable solvent.
10 Typical conditions inciude reducing the ester, nitrile or amide with an
aluminium or boron hydride such as DIBAL (diisobutylaluminium hydride),
Red-Al®, LIAKO(t-Bu)), or (Me,CHCH(Me)),BH in a solvent such as THF,
dichloromethane or toluene; or reducing the acid chioride with a transition
metal catalyst such as Pd/C or Pd/BaSO,, under hydrogen with a modifier
15 such as 2,4-dimethylpyridine and in solvent such as THF or toluene.
Preferred conditions include reducing the ester with DIBAL in -
dichloromethane or toluene. ~
A compound of the formula (1) may be prepared by reductive amination
usirig the aldehyde of the formula (XV1) and the amine of the formuta (VIA), or
20 salt thereof. Typically the reaction may be performed by reacting the '
aldehyde with 0.8-1.5 mol eq. of the amine, or salt thereof, optionally in the
presenée of 0.1-3 mol eq. of a‘f protic acid, with either a reducing agent such
as sodium triacetoxyborohydride or sodium cyanoborohydride, or using a
catalytic transition metal catalyst such as palladium, platinum or rhodium and
25 a hydrogen source such as molecular hydrogen or ammonium formate, in a
" . Suitable solvent such as dichloromethane, acetonitrile, toluene, ethanol or 2-
propanol. Preferably the aldehyde is reacted with the tosylate salt of the



di chl oronet hane or toluene; or reducing the acid chloride with a transition
nmetal catalyst such as Pd/C or Pd/BaSO4, under hydrogen.wth a nodifier 15
such as 2, 4-di nethyl pyridine and in solvent such as THFZ%/t\I‘)f"E’fF‘t}‘Er 04
Preferred conditions include reducing the ester with DIBAL in

di chl oronet hane or toluene. A conpound of the fornula (1) nmay be prepared
by reductive amnation wusirig the al dehyde of the formula (XVlI) and the
amne of th¥%Y%HA a (VIA), or 20 salt thereof. Typi cafGNIBIMESYeacti on may
be perforned by reacting the al dehyde witdh 0.8-1.5 nol eq. O the amine, or
salt thereof, optionally in the presence of 0.1-3 nol eq.. of a protic
acid, with either a reducing agent such as sodiumtriacetoxyborohydnde or

sodi um cyanobosRiRKH tHdredinct BF Stiivin tr%aétaiéyﬁdr&yﬁﬁé@éhd h facd'Bf adetigat al yst
such as pal l adium pl atinum or rhodi um and 25 a hydrogen source such as

nol ecul ar hydr#de M dehlepmsthantaf arhigitdemparaiiresyi t abl e sol vent such as

di chl or onet hane, hded I = ﬁﬁg}pl . Preferably
t he al dehyde is r:ﬁ@%gghﬁ%ﬁﬂ?ehfgﬁﬁtggmg gﬁg%&? bg]%r?ﬁaereggre venber 2004 WO

01/ 90106 PCT/ peoh¢l@ddwcfomaulaini ne in the presence of sodium
tri acet oxyborohydride and a trace of acetic acid in dichloronethane at
anbi ent tenperature. An al dehyde of tche fornula (XVlI) nmay al so be prepared
froman alcohol of the fornula: - R,,dLNHR' "NH FeK' --OH (xvfA) 5

R “~0H

(Xvia)

by staﬁdard oxidation techniques, for example, using an oxidising agent such
as DMSQ/sulphur tn'oxidelpyridine complex, DMSO with (COCI),, MnO, or
CrO;, with or without a base, in a suitable soivent such as dichloromethane,
toluene, acetone or acetonitrile; using a transition metal catalyst such as Rh

10 or Ru, with or without a base, and a hydride acceptor such as a ketone, in a

| suitable solvent such dichloromethane, acetone, toluene or acetonitrile; or

using a catalytic oxidant such as TPAP (tetrapropylammonium perruthenate)
or TEMPO (2,2,6,6-tetramethyi-1-piperidinyloxy, free radicat), with or without
a solid support, with a stoichiometric re-oxidant for the catalyst such as NMO

15 (4-methylmorpholine N-oxide), oxygen or sodium hypochlochlorite or
hypobromite, and in a suitable solvent such as dichloromethane, acetone,
toluene or acetonitrile. Preferred conditions include using DMSO, sulphur
trioxide-pyridine complex and triethylarnine in dichloromethane, or TEMPO,
KBr, NaOC!, water and dichloromethane.

20

5. The compounds of the formula (1) may be prepared by reductive
amination of a compound of the formula (XV) wherein Y is —CN and an
25 amine of the formula (V'IA), or salt thereof, The reduction may be

performed using a transition metal catalyst, optionally in the presence

of an acid, and a hydrogen source, in a suitable solvent. In a typical



by standard oxidation techni ques, for exanple, using an oxidi sing agent

such as DMSA sul phur trioxide-pyridi ne conplex, DVBEO w (COCl).2.. M2 or
Cr08, with or without a base, in a suitable sol vent Su\é\héglgvember)ZZOM

di chl oronet hane, toluene, acetone or acetonitrile; using a transition
metal catalyst such as Rh 10 or Ru, with or without a base, and a hydride
acceptor such as a ketone, in a suitable solvent such dichl oronet hane,
acet one, toMfEHELE¢ acetonitrile; or wusing a catal yticPkPORBMMSIGUCh as
TPAP (tetrapropyl ammoni um perr ut henat e) 150r TEMPO

(2,2,6,6-tetranmet hyl - 1-pi peridinyioxy, free radical), with or without a
solid support, with a stoichiornetric re-oxidant for the catal yst such as

NMO 1s™ (4- net hyl ”Prﬁ?b@duf@péﬂaﬂmhd@')-ché?m%le@ﬁmﬁ@di\l?lﬁiibélEﬂ@aisﬁﬁfﬁhpri te or
hypobram te, and in a suitable solvent such as dichl oronmet hane, acetone,

tol uene or acet oni t4ch@s msthaneh @geficanidipt 2-prepanel@eEedisi ng DVSO, sul phur
trioxide-pyridine conplex and triethylamne in dich | oro nethane, or TEWMPO
KBr, NaOCl, water and dichl oronethane. 20 5. The conpounds of the formula
(1) may be prd@par edhdgompetndsofthe farmuta (i} may be pe kylatlortaf@nf or mul a

(XV) wherein Y is. : ' f : r salt

t her eof . Th% reducP%ﬁ%&%éﬁagwﬁgﬁﬁdﬁaﬁz?ﬁégg&?érg%rg%{%ﬁ?\al tal catal yst,
optionally in the theesdneing atompoundid thedfodnaahydr ogen source, in a
suitable solvent. In a typical 26 Novenber 2004 WO 01/90106 PCT/1B01/ 00806
15 procedure palladi umon-charcoal or platinum (1V) oxide and a sol vent
such as nethanol, acetic acid or 2-Fropanol are used. 6. The conpounds of
the formula (1) may be prepared by'-atigyl ati on of an o

R z!
(Xvif)

wherein Z' is a leaving group such as halo, C,-C, alkanesulpﬁonyloxy,
- benzenesulphonyloxy or p-toluenesulphonyloxy, optionally in the presence of
10 a base and/or a phase fransfer catalyst.

The reaction may typically be carried out in the presence of a base
such as triethylamine or N, N-diisopropylethylamine; DBU (1,8- |
diazablicycla[5,4,0Jundec-7-ene; or an inorganic base such as Na,CO,,
NaHCO,, K,CO, or Cs,CO;,: optionally in the presence of a phase transfer

15 catalyst, and in a solvent such as acetonitrile, DMF (dimethylformamide),
DMSO (dimethylsulphoxide), 1,4-dioxane, THF or foluene, Alternatively, a
metal salt of the amine (i.e. a deprotonated form) may be reacted with a
compound of the formuta (XVI}) in a suitéble solvent such as THF, DMF or
1,4-dioxane. Preferably the reaction is carried out by reacting the arnine and a

20 compound of the forrula (XVII) with either DBU in acetonitrile or K,CO, and
18-crown-6 (1,4,7,10,13,1 G-he;aoxacyclooctadecane) in THF.

H

¢

. | The compounds of the formula (1) may be prepared as shown in
25 ~ Scheme 5.



5 amne of the formula (MIA), or a salt (acid addition or netal salt)

t hereof, using a conmpound of the formula: wherein Z' is gglegav' nrg20%roup
such as halo, C, -C4 al kanesul phonyl oxy, benzenesul phon? e 4

p-t ol uenesul phonyl oxy, optionally in the presence of 10 a base and/or a'
phase transfer catalyst. The reaction may typically be carried out in the
presence of B\?O % such as triethylam ne or N, N-diisopropyl ethyl am ne; DBU
(1, 8- di azaB1 Yl 5, 4, 0) undec 7-ene; or an inorganic bESEFBIYEIGS Na2COB,
NaHCC3, K2CO3 or Cs2COB3: optionally intfese presence of a phase transfer 15
catalyst, and in a solvent such as acetonitrile, DV (dinethylfom am de),
DMSO (di met hyl sul phoxi de), 1, 4-di oxane, THF or. toluene. Alternatively, a
metal salt of the amne (i.e. a deprddhamess form) nay be reacted with a
conmpound of the formula (XVII) in a suitable solvent such as THF, DWVF or
1, 4-di oxane. Preferably the reaction is carried out by reacting the am ne

and a 20 conpound of the f (XVI) vm'dh either DBU in acetonitrile or
K2C03 and 18-crgwn-6 (1, 4 213, 16- he oxacycl oociadegane) in THE 7. The
conpounds of tW y be prepar t as hown ijn 25 Schene 5. 26
Novenber 2004 WO 01790 sﬂhenrs--we Mﬁ@m NO(WI) M
PCT/ 1 BO1/ 00805  xvin =N _
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A compound of the formula (XVIil) may be prepared by the Mannich reaction
.5 of a compound of the formuia :

R*COCH,

(XX
10
with a compound of the formula (VIA), or salt thereof, formaldehyde or an
equivalent thereof, with or without acid present, in a suitable solvent. Typical
conditions include reacting the amine and the ketone with an acid such as.
hydrochloric acid, sulphuric acid, p-toluenesulphonic-acid or acetic acid, and
15 paraformaldehyde in a suitable solvent such as ethanadl, methandl, 2-propanol
or DMF: or reacting the amine salt (such as the hydrochloride, sulphate or
tosylate salt) with the ketone and paraformaldehyde in a in a suitable solvent
such as ethanol, methanol, 2-propanol or DMF.
Alternatively a compound of the formula (XVIHl) may be prepared by

20 reacting a compound of the formula (VIA), or salt thereof, with a compound of

the formula;
' ;

1

R?*COCH,CH,Z?

25 | (OC)



A conpound of the formula (XVII1) may be prepared by the Mannich reaction

5 of a conpound of the fornmula : R2000H3 10 with a co d of t formul a
(MIA), or salt thereof, formal dehyde or an equival ent Qﬁ%&%@?%ﬁoﬂ or

wi t hout acid present, in a suitable solvent. Typical conditions include
reacting the am ne and the ketone with an acid such as. hydrochloric acid,
sul phuric acid, p-toluenesul phonic-acid or acetic acid, and 15

par af or nal dBQMAEPH a suitabl e sol vent such as et hanol , PEBTHIHANG0G,
2-propanol or DMF: or reacting-the anrnﬁ salt (such as the hydrochloride,
sul phate or tosylate salt) with the ketone and parafornmal-dehyde in a in a
sui tabl e sol vent such as ethanol, nethanol, 2-propanol or DW

Alternatively 04l .the formul a (XVIII be, pr ar,ed by 20
reacting a corrgg‘%ﬁegygf gl%ﬂgg\?'?ﬂ%}"%sn%h %és %rgvrggﬁ;iggg 'tha‘?\‘/!/?‘f‘ﬂ a conpound
PCT/ | BOLI 00806 vhorel 1z Lo o Lot Do LoD e D reore ialy def | ned

) erein -7 is a leavi royp such as as previously define
for z, using stafd&amHagS f%ﬁ”éé%ﬁﬁ)?'?%ﬁ%e RIgR3red &y seacienof abed f or

Met hod 6 abovegonigbufid afihdgordiuld %Iq)ﬁgimﬂ@arﬁﬁb&tmnﬁﬁapr epared by reaction

of a corrpognd of the fornula ( with an amde of the fornula: 5.

R'CONH,
ooy

10 under dehydration conditions, with or without an acid catalyst present, and in
a suitable solvent; or by reaction of a compound of the formula (XVIll) first
with hydroxylamine, or salt thereof, and then reacting the intermediate
product with an acid anhydride of the formula:

15 (R'CO),0
(XX

» a transition metal catalyst, and an acid in a suitable solvent; or by réacting a
20 ' compound of the formula (XVIII} first with ammonia, or a salt thereof, and then
' reacting'the intermediate product with an acid of the formula (Ill), or an
activated derivative thereof, under standard conditions. Typically a compound
.of the formula (XVIli) is reacted with an amide of the formula (XXHf} in the
presence of a catalytic amount of acid with azeotropic removal of wéter or
25 - removal of water using a_dehy&rating agent such as molecular sieves.
' A compound of the formula (I} may be prepared by asymmetric
reduction of an enamide of the! formuta {XIX) such as by using 0.001-0.1mo!
eq. of transition meta! such as Rh, Ru, Pd, Pt, Ir, or Ti, 0.001-0.2 mol eq. of a
~ chiral tigand such as BINAP (2,2-bis(diphenylphosphino}1,1‘-binaphthyl), tol-
30 BINAP (2,2-bis(di-p-tolylphosphine)-1,1-binaphthyl), Du-PHOS (1,2-bis(2,5-
dimethylphospholano)benzene) or Penn-Phos (P,P'-1,2-phenylenebis(endo-



R CONH2 (XXI'1) 1o under dehydration conditions, with or w thout an acid
catal yst present, and in a suitable solvent; or by rea%lr\&r)} rrpound
of the fornula (XVI11) first with hydroxyl an ne, %'T"E")rf ndthen
reacting the internediate product with an acid anhydrlde of the forrrul a:
15 (R CO20 (XXI'I1) a transition netal catalyst, and an acid in a suitable
solvent; or_hy reacting a 20 conpound of the formula (XVIII) first with
anmoni a, éyéatflf' thereof, and then reacting the inteP¢REBIHI06pr oduct
with an acid of the forrrula (111), or amd activated derivative thereof,
under standard conditions. Typically a conpound of the fornula (XVIII) is
reacted with an ami de of the formula (XXIl) in the presence of a catalytic
amount of aci dZWdimetag!éfephqsphab:mlmman]heﬁtam], arhydrogt—:n dﬁﬁorrﬂm?\aal of wat er
using a dehydratll n ent Ch FS“; ?cu ar |eves e ound of the
formula (1) na'§7°88 BT %& Byl Prepan P 'F%'H”'Bfo @ F9fi%de of the
formula (X X) seitsle ﬁﬁvéh}’smla@gn&hﬁﬂi. éihahomalcetoﬁmmeq&tuén@wwl on metal such
as Rh, Ru, Pd, Pt, or I-% f1 c chiral ligand such as
BI NAP (2, 2- bi é%%}?fﬁh%m%iﬁa's%ﬁ ptfiom 0° %qutaﬁﬁ%q\?ﬂw?mp%rarure 86d B| NAP

(2, 2- bi 5(dig PepfinelP BCSPELRRd fredsurdi Napht hyl ), Du- PHOS (1,2-bis(2,5.

di nmet hyl phosphol ano) benzene) or Penn-Phos (P, P -1, 2- phenyl enebi s(endo 26
Novermber 2004 W) 01190106 .18 PCT/1B01/ 00806

2, 5-di et hyl - 7- phosphabi cycl o[ 2, 2, 1] hept ane), a hydrogen donor such as

8. A cémpound of the formula (I) may be prepared as shown in Scheme
6. '
10
Scheme 6
Me., Me

. Me Me
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. A ketone of the formula {(XVIII) may be convetted to a racemic amine
of the formula (l1A) by reductive amination under conventional conditions
15  using ammonia, or equivalent thereof, and a reducing agent in a suitable
solvent. )

The racemic amine of the formula (IlA) may be resclved to provide an
amine of the formula (!1) by standard techniques such as by using classical,
kinetic or dyna_mic resofution telchniques.

20 The amine of the formula (I!) may be converted to a compound of the
formula (1) by the routes descnbed in Methods 1 and 2.

Alternatively, a racemic amine of the formula {HA) may be converted to

a compound of the formula {I) using a compound of the formula (I11), or a



nol ecul ar hydrogen, phenylsilane, 2-propanol or amoniumformate, and a

sui tabl e sol vent such as nethanol, ethanol, acetonitril gﬁo"' uene t hyl
acetate, 2-propanol or.THF, at fromOC to the refl ux tegg &?’UP%"%QQ% 5
optionally at an elevated pressure. 8. A conpound of the fornmula (1) nay be
prepared as shown in Schene 6. 10 Schene 6' NH2 R2 ' v 'N (XVIIl) I1Ar.
(HHA) 11 N r (Il) Me (1) A ketone of the formula (XVIII) may be converted
to a racem "UHPAES of the formula (11A) by reductive aRCHasoLemounder
conventional conditions 15 using anmoni &g or- equi val ent thereof, and a
reducing agent in a suitable solvent. . The racem c anm ne of the fornula
(I''A) may be resolved to provide an amne of the fornula (11) by standard

techni ques sucByRhid¥ctaled el ANE tiibof, a KiitdPEAEIS oBIHAIN GsihESO! Uti on
t echni ques. 20 %he arrci: neeof Eat he for rru(f-a&1 ??'{é) &n%ﬁggﬁdgﬁ\%%'égato a conpound

of the fornul &atalyst oy racemizelion ektheluswantedisomer Meskokisnd asnijatde

Al ternatively, a.racenm c amne of the formula (11A) may be converted to a
conmpound of the feor'rml a (1) using a conpound of the formula (111), or a 26
Novenber 2004 The amine of the formula (Il), or a metal salt thereof (i.e. a

5 deprotonated form), may also be converted to a compound of the formula (1)
by reaction with an ester of the formuta:

. R'COR®
10 ‘ (XXIV)

wherein R® is an ester-forming group such as C,-C, alkyl. Typically the
reaction may be carried out by reacting the ester and the amine, or metal salt
thereof, with an excess of a base such as triethylamine and an optional

15  catalyst in a solvent such as dichloromethane, ethyl acetate, THF or toluene,
with or without water present as a co-solvent: or by reacting the ester and the
amine in the presence of an enzyme-catalyst in a solvent such as
dichloromethane, ethyl acetate, THF or toluene, with or without water present
as a co-solvent. .

20 _

All of the above reactions and the preparations of novel starting
materials using in the preceding methods are conventional and appropriate
reagents and reaction conditions for their performance or preparation as well
as procedures for isolating the desired products will be well-known to those

25  skilled in the art with reference to literature precedents and the Examples and
Preparations hereto. ' '

A pharmaceutically accéptable salt of a compound of the formula (1)
may be readily prepared by mixing together solutions of a compound of the
formula (1) and the desired acid. The salt may precipitate from solution and

30  be collected by filtration or may be recovered by evaporation of the solvent.



WO 01/90106 PCT/1B01/00806 19 suitable activated derivative thereof, a
chiral catalyst, optionally using a catalyst for racem I on of_t

unwant ed i somer present, and a suitable solvent. The a ﬁ'@"%ﬁ“ befrd ormJI a
(11), or a nmetal salt thereof (i.e. a 5 deprotonated form, nmay al so be
converted to a corrpound of the fornula (1) by reaction with an ester of
the formula;, R . 10 (XXI'V) wherein R5 is an ester-form ng group such
as O -Ca al mmgq‘]yﬁprcal ly the reaction may be carried BhBBY0Bacting t he
ester and the amine, or netal salt therP8of, with an excess of a base such
as triethylam ne and an optional 15 cat al yst In a solvent such as

di chl oronet hane, ethyl acetate, THE or toluene, wth or w thout water
present as a' co- sol Wgrfompeunds ofifermaia () ane theispharmageyticali aceentatde i n t he

bresence of 0B R.ERA Bhadbo ity hadOpHaMacBiG il if BhRTAL®! Dane. ethy)

acetate, THE or toluene, Wt ter as a co-solvent. 20
Al l of the abdwaudirgioumanss Mare paﬂteulprlseplwwareuaefubﬁ thmtveﬂtmsnmfta ng

T s Mgt B RS XA BRE). BREaE™ o0 21
wel | as propcetatesthat may be alentioneg :hd:lade:iHN madtrgiratinfetliongdretiggtywel | - known
the Exampl s ALY AIPSHE stblarnanr st hac Jhe FREP PGS USTIA o sal t o
mpl es n c S W e salt of
a conpound of (hhgnd tﬂéﬁbhﬁ‘n‘fab&uﬂcﬁlﬁy}/ad@@ptﬁ@l%@atté( rmetfeaécﬁﬁtnméréa HbRE oF oget her
solutions of a conpound of the
as part of a combination therapy.
The compounds of this invention may be used for treatment of
10 respiratory disorders, including adult respiraiory distress syndrome'(ARDS).
- bronchitis, chronic bronchitis, chronic obstructive pulhonaw disease, cystid
fibrosis, asthma, emphysema, rhinitis and chronic sinusitis. Other conditions
that may be treated are those triggered, affected or are in any other way
correlated with T-cell trafficking in different organs. It is expected that the
15 compounds of this invention may be useful for the freatment of such '
" conditions and in particular, but not limited to the following for which a
correlation with CCR5 or CCRS chemokines has been established:
inflammatory bowel disease, including Crohn's diseaée and ulcerative colitis,
muttiple sclerosis, rheumatoid arthritis, graft rejection; in particular but not
20 ~ limited to kidney and lung allografts, endometriosis, type { diabetes, reﬁal
diseases, chronic panr.;reatitis. inflammatory lung conditions or chronic heart
failure. For a recent review of possible applications of chemokines and
chemokine receptor blockers see Cascieri, M.A., and Springer, M.S., "The
chemokine/chemokine receptor family: potential and progress for therapeutic
25 - intervention®, Curr. Opin. Chem. Bi'ol., 4(4), 420-7 (August 2000).
' The utility of the compounds of formula (1), and their pharmaceutically
acceptable salts, as inhibitors pf HIV infection may be demonstrated by any
one or more methodologies known in the art, such as by using the HIV
microculture assays described in Dimitrov et al., J. Clin. Microbiol., 28, 734-
30 737 (1890), and the pseudotyped HIV reporter assay described in Connor ef
al., Virology, 206 (2) 935-44 (1995),



formula (1) and the desired acid. The salt nmay precipitate fromsol ution
and 30 be collected by filtration or nay be recovered b vapor at | of the
solvent. 26 Novenmber 2004 WD 01/90106 PCT/1B01/ 00806 2o¥%§@V§Bﬁﬁégﬁgs of
formula (1), and their pharmaceutically acceptable salts, are useful
because they have pharmacol ogical activity in animals, including humans.
More particularly, they are useful in the treatnent of a disorder in which
t he nodul at i"YHOIPPIOECRS receptors is inplicated. Di seasePSTERIAN®EE6 t hat may
be nmentioned include HV, a retroviral ipjection genetically related.to

H 'V, AIDS, or an inflanmatory di sease. The conpounds of formula (1), and
their pharmaceutically acceptable salts, nay be adm nistered al one or as

part of a conbinati qRetBffARhe %&9%%%'9?&3’?@&%%%%@ ' be used

for treatnment of 1o respiratory disorders, Inc a tory
di stress syndr cifisepiabisSalts, to medulate shemokinegedaptdrrastityiis demondirated ¢

obstructive pu ' ASEn i I C i.hr osi st hna seny,
rhinitis and ch‘? on%ﬁgﬁhzgl t s'.nqghg'rsu(?gﬁgib?iﬁgﬁg ti(?l":t ﬂ%i*?yﬁ%[fﬁ@g treated are
t ho;sfe trk i gger eblindmgff@mw procemiuees disclosed drt ﬁembw'yrr? azer.{].elLahI@db. Bid.h g ce:c |
trafficking.in.di I [ S0 t.1s, expect that the 15 conpounds o
this invent Fonsﬂa(fﬁf)%eze Gé%@u%ﬂ}%rrb%%g‘gttpﬁgﬁrﬁﬁﬂﬁﬁj%ﬁa lyenmoplisationi ons and in
particul ar, buassays abidesdribed by tiesantcadtiors N Cefl hesdipfdisig thfdcBhidti on Wi th
CCR5 or CCR5 ch .rTPkI nes, has, been. established: inflamuatory bowel disease,

i ncl udi ng Cr ohf¥ Biespst inglude thnse Nafurally sxpEessinp the weeptar suetpaePMel @ osi s,
rheurat of d ar t e biifula@aeiipRREI A mphdbyRAIPBELRS BPbndiflerdfid | Led Lo
e I a

ki dney and lung allografts, endonetriosis, t%p etes, rena :
di seases, chr offRIeFH Egcembinantrecenten, sueheasoehiO) 30Q13.4A R o WEIS288. chroni ¢

hear t 10 The compounds of the formula (1) can be administered alone but will
generally be administered in admixture with a suitable pharmaceutical
excipient, diluent or carier selected with regard to the intended route of
administration and standard pharmaceutica! practice.
For example, the compounds of the formula (1) can be administered
15 orally, buccally or sublingually in the form of tablets, capsules, muiti-
particulates, gels, films, ovules, elixirs, solutions' or suspensions, which may
contain flavouring or oc_)louring agents, forimmediate-, delayed-, modified-,
sustained-, pulsed- or controlled-release applications. The compounds of the
formula (1) may also be administered as fast-dispersing or fast-dissolving
20 dosage forms or'in the form of a high energy dispersion or as coated
particles. Suitable formulations of the compounds of the formula (I) may be in-
coated or uncoated form, as desired, '
' Such solid phammaceutical compositions, for example, tablets, may
contain excipients such as microcrystalline cellulose, lactose, sodium citrate,
25 calcium carbonate, dibasic caléium phosphate, glycine and starch {preferably
corn, potato or tapioca starch), di_sintegrants such as sodium starch gly-rcollate,
‘croscarmellose sodium and cértain complex silicates, and granulation binders
such as polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC),
hydroxypropyicellulose (HPC), sucrose, gelatin and acacia. Additionally,
30  lubricating agents such as magnesium stearate, stearic acid, glyceryl
behenate and talc may be included.ﬂ



failure. For a recent review of possible applications of chenokines and
chenoki ne receptor bl ockers see Cascieri, MA , and Spr?§g§r B/lsﬁw " The
chenoki ne/ chenoki ne receptor famly: potential and prog Vergper 4o apeutic
25 intervention", Curr. Opin. Chem Biol., 4(4), 420-7 (August 2000). The
utility of the conpounds of formula (1), and their pharmaceutically

accept abl e @BIGW? as inhibitors pf H'V infection may be denonstrated by any
one or nore" methodol ogi es known in the apt ; such as by Iffgffﬁblupwg H VvV

m crocul ture assays described in Dimtrov etal!., J. din. Mcrobiol., 28,
734 30 737 (1990), and the pseudotyped H 'V reporter assay described in
Connor et -alL, .Virology, 206 (2) 935-44 (1995). 26 Novenber 2004 WO
01/90106 PCT/1B01/00806 21 The ability of the conpounds of fornmula (1), and
t hei r phar naceteneal Eyamplecept abl e salts, to nodul ate chenoki ne receptor

activity is d nst ted. . b t | 0 known in the art, such as by usin
t he assgy for%ﬂg ?rhﬂftHﬁyefbn?ICBquﬁ)‘%?/bE%ﬂPg?"bé Qlrgde809mg d)nbad?/ere e'?
at, J. Leukoc.acBiedompdur@vhilddabieal WSS mag é:jérfré?ﬂsﬁﬁlb@&m(ﬂﬁn%

ane

intracel lular cal ciu bilisation assays as describ b
authors. Cetl AN ?@@%@(%E%@FH‘Q"?%@’ F’é@@ﬁtt@ﬁ'et ipfllustrated b%‘t)wl ncl ude those
naturally expressing the receptor, such as PM1, or |L-2 stimulated
peri pheral bl ood I-yr'rphocyt es (PBL), or a cell engineered to express a
reconbi nant r such as CHO, 300.9 ¥wM 1.2 or HEK-293. 10 The
conmpounds of té(}ﬁ.n dm ted al-one but will generally
be adm nistered I'n ag%%el(ﬁﬁmﬁg Qr:sai{w tggl%gsphar maceuti cal excipient,
di l uent or cari-tac@ﬁesel_ ected with regard t@.12% i ntended route of
adm ni strat' 'ﬁ]tg'@ﬁ st andar d phar maceut i Cf#1 :F?r ctice. For exanple; the

O S

conpounds ormula (lI) can be adm
Croscarmellose sodium 3.000
Magnesium stearate . 1.500

* Quantity adjusted in accordance with drug activity.

15
The tablets are manufactured by a standard process, for example,
direct compression or a wet or dry granulation process. The tablet cores may
be coated with appropriate overcoats.
20

Solid compasitions of a similar type may also be employed as fillers in
gelatin or HPMC capsules. Preferred excipients in this regard include
lactose, starch, a cellulose, mitk sugar or high molecular weight polyethylene
giycols. For aqueous suspensions and/or elixirs, the compounds of the

25 formula ({) 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, ethanqj, propylene giycol and glycerin, énd
combinations thereof. ‘

The compounds of the formula (t) can also be administered

30 parenterally, for example, intravenously, intra-arterially, intraperitoneally,

intrathecally, intraventricularly, intraurethrally, intrasternally, intracranially,



15 orally, buccally or sublingually in the formof tablets, capsules,

multi- particulates, gels, filns, ovules, elixirs, sol u&g .2l 4
suspensi ons, which may contain flavouring or col ouring 8@);{?@,9&%90

i medi ate-, del ayed-, nodified-, sustained-, pulsed- or controlled-rel ease
applications. The compounds of the forrmula (1) may al so be adm ni stered as
fast-di sper%&gmgfo fast-di ssolving 20 dosage forns or in the formof a high
energy dispersron or as coated particles. Suitable for REFHWHHE of the
conpounds .of the formula (1) nmay be in  &bated or uncoated form as
desired. Such solid pharmaceutical conpositions, for exanple, tablets, may
contain excipients such as mcrocrystalline cellul ose, |actose, sodium
citrate, 25 cdﬁfbﬁml#ﬁwblﬂb@naﬂmutadﬂemm@rﬂ’@b/mayrbmpiswr@j bginfisidpe and

starch (preferall di.si ntegrants such as
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hydroxypropyl h ellulo ropyi cel | ul'ose (HPC),

sucrose, gel a{m[h éﬁ% %@ 30”% Nfél} Sﬂ%ffd")ﬁai)%é'% H‘Eﬂsﬁéﬁmakg ﬂwﬁmt@nsuch as
magnesi um sseaisatonic vathasidod: Fl Ahuealiysaitichs shallgpa & ey be

I ncl uded. 26 I\P t%"r%g& 2001&%}% 01/90106 PCT/ | BOL1/ 00806 neral Examle A
formul ati on of ‘Ff 4 i 8§, Pk Hinegessary: dihe N‘?Rﬁﬂﬂ@%ﬁsu@ﬂm 500ny of
Sactive conpoupstentaid) smﬁ.pa@bﬁéurtdér .L,tem' dahg@omx I8 %ﬁf‘g@e o 1000mg.
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For oral or parenteral administration to human patients the daily dosage

10 levels of compouﬁds of formula (1), and their pharmaceutically acceptable.
salts, will be from 0.01 to 30 mg/kg (in single or divided doses) and preferably
will be in the range 0.01 to 15 mg/kg. Thus tablets will contain 1mg to 0.5g of

compound for administration singly or two or more at a time, as appropriate.
The physician in any event will determine _thé actual dosage which will be‘

15 most suitable for any iqdividual patient and it will vary with the age, weight
and response of the particular patient. The above dosages are exemplary of
the average case. There can, of course, be individual instances where higher
or lower dosage ranges are merited and such are within the scope of this
invention.

20 Oral administration is prefemmed. Preferably, administration takes place

~ shortly before an effect is required.
The compounds of formula (1) can also be administered intranasally or
by inhalation and are conveniently detivered in the form of a dry powder
_ inhaler or an aerosol spray presentation from a pressurised containér, pump,

25 spray, atomiser or nébuliser, with or without the use of a suitable propeliant,
e.g. dichloredifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, a hydrofluoroalkane such as 1,11 ,é-
tetrafluoroethane (HFA 134A [trade mark]) or 1,1,1,2,3,3,3-
heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide or other

30 suitable gas. In the case of a pressurised aerosol, the dosage unit may be

' determined by providing a valve to deliver a _meteréq amount. The



1 oStarch2l. 375 Croscarnel | ose sodi unB. 000 Magnesi um st ear atel. 500 *
Quantity adjusted in accordance with drug activity. 15 gg&}t abéet&% gre
manuf actured by a standard process, for exanple, direc 9

wet or dry granul ation process. The tablet cores may be coated with
appropriate overcoats. 20 Solid conpositions of a simlar type may al so be
enployed as_fillers in gelatin or HPMC capsul es. Preferred excipients in
this regardHEPHAE |actose, starch, a cellul ose, mm| kPSHBAVS hi gh

nol ecul ar wei ght pol yethyl ene glycols.” #or aqueous suspensions and/ or
elixirs, the conpounds of the .25 fornula (1) nmay be conbi-ned with various

sweet enj ng or flavourl nts colouring matter or dyes, with

emul si fyi ng an®r&# ?F&B%H&gm RU{Ga BBraY nfoniSeR oF %ﬁh%@w@aysqmtauas wat er ,

et hanol , pr 0py|s@l01ﬁ0|§]bb/ﬁﬁ:beﬁ§i§h &'tH@Séﬂv@ mﬁm@un&%rq)'u% Stbgf o - The
corrpounds of the formula (1) can al so dm ni stere parenterally, for

exanpl e, i ntr &fBfKkang the; N?P%ﬂaﬁ’quéhﬁ gpivent, which amtadﬂttjnwwlcpntam a
i racrant al 13O BE RETE SR Blokte, CosRlsh b Btidass PR3 S we.
i ntranuscul &rIfjor gel@tub)cfglt usedo @ inhalegor mhefﬁawamabeeémtmumted ®rastddy ai nf usi on
oo beat "uceq TR EPE A SHRRAY BE ol B LR E SPlBl oo R by “contal 1
ot her subst anc&mh ak dacteseanrstaech.enough salts or glucose to nake the sol ution
Aerosol or dry powder formulations are preferably arranged so that -
each metered dose or “puff” contains from 1pg to 10mg of a compound of the
10 formula (1) for delivery to the patient. The overall daily dose with aﬁ aerosol
will be in the range of from 1ug to20mg which may be administered in a
single dose or, more usually, in divided doses throughout the day.
Alternatively, the conipoundg of the formula (I} can be administered in
the form of a suppository or pessary, or they may be applied topically in the
15 form of a gel, hydrogel, lotion, solution, cream, ointment or dusting powder.
The compounds of the formula (I) may also be dermally or transdermatly
administered, for example, by the use of a skin patch. They may also be
administered by the pulmonary or rectal rautes.
They may also be administered by the ocular route, particularly for
20 treating inflammatory conditions or diseases of the eye. For ophthalrmic use,
. the pompounds can be formulated as micronised suspensions in isotonic, pH.
adjusted, sterile saline, or, preferably, as solutions in isotonic, pH adjusted,
sterile _saline; optionally in combir_lation with a preservative such as a
benzylalkonium chioride. Alternatively, they may be formulated in an
25 ointment such as petrolatum. *
For application topically to the skin, the compounds of the formula (1)
can be formulated as a suitablé ointment containing the active compound
suspended or dissolved ip, for example, a mixture with ‘one or more of the
_ following: mineral oil_, liguid petrolatum, white petrolatum, propylene glycol,
30 polyoxyethylene polyoxypropylene compound, emulsifying wax and water.
Aiternativély..they can be formutated as a suitable lotion or cream, suspended



S isotonic with blood. The aqueous sol utions should be suitably buffered
(preferably to a pHof from3 to 9), if necessary. The araﬁ gﬂpﬁf
suitable parenteral formulations under sterile conditl

acconpl i shed by standard pharnmaceutical techni ques mell-knomn to those
skilled in the art. For oral or parenteral adm nistration to human
patients the daily dosage 10 | evels of conpounds of fornula (1), and their
phar maceut i P %M ceptable. salts, will be fromO0.01 PEVEIMGIKkg (in
singl e or. divided. doses) and preferably25mnll be in the range 0.01 to 15
mg/ kg. Thus tablets will .contain 1 ng to 0.5g of conpound for

adm nistration singly or two or nore at a tine, as a opriate. The
physician in arercaﬁﬁ@?ﬁ/rﬁdm rfcpreer@mélenaﬁuxtuwe)f@ee@amo g@folmwmg will be 15

most sui tabl e frﬂfne?é’)ﬂnl'é& t‘éh%lostQQFa'tée'%t ew&ggg\flé(p kfh the age,

wei ght and response of e particular at e osages are
exenpl ary of p@lescab@teﬁgecem@@tersmex setsaryl al@hh@obosml;iodmanddbmmﬁml

i nstances wher | ower dosage ranges are nerited and such are
within the scog'é’mécﬁ%ﬁwa%ﬁ nvention. 20 Oral administration is preferred.
Pr ef er abl y! ‘sadni ni sTtremanupmutldé(efsth@fmala (Bhnnytailso Ibeeﬁﬁdan @6mbinkesH 1S

required. The cQ f an .a dm ni stered
intranasaily ol H%f FrH ﬁ%ﬁ%ﬁ C&ﬁ'na?ﬁ"'gﬁ%e%aﬂ% ﬁﬁ@“ﬁ?@r"@&‘l n the form
of a dry powdeinclusiohalofiplexes emh a&rgQﬁaécst ﬂsnmm@ﬂhaﬁﬁgféycfddg%ﬁ
pressuri.sed cont ai per. p#% or nebul i'ser or

|

at o ser
wi t hout the usEOBpIeX migyi "i‘g@ , dligsolutien gte, d’FQﬂ’fﬁW@{ MC{@T onet hane,
trichl orof | uor gEBlifaEpertyBiraldray ﬁb%ﬁléfﬂ)wgfdxabbé’ﬁ% )%r (gréuor oal kane

such as 1,1, 1,2- tetrafl uoroethane [trade mar

1,1, 1, 2, 3, 3103 opeasaliryseh Bﬁmwéﬁ@aeﬂr&xmmdmmw@omwﬁ Ascfar bon di oxi de
or Ot her 30 SUbh N el CoR SR A 8 IS iU SBAATRADH podge o500
The as an auxiliary addl ve, e.g. as a carrier, 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-98/55148.

15 " The compounds of formula (1), and their pharmaceutically acceptable
salts, have the advantage that they are more selective, have a more rapid
onset of action, are more potent, are more stable, are more resistant to
metabolism, or have other more desirable properties than the compounds of
the prior art.

20 " Included within the scope of the present invention are embodiments |
comprisiﬁg coadministration of, and compositions which contain, in addition to
a compound of the present invention as active ingredient, additional
therapeutic agents and active ingredients. Such muitiple drug regimens,
often referred to as combination therapy, may be used in the treatment and .

25 prevention of any of the diseases ;::r conditions mediated by or assaociated
with CCRS chemokine receptor modulation, particulatly infection by human
immunodeficiency virus, HIV. The use of such combinations of therapeutic
agents is especially pertinent with respect to fhe treatment and prevention of
‘infection and multiplication of the human immunodeficiency virus, HIV, and

30 related pathogenic retroviruses within a patient in neéd of treatment or one at -

risk of becoming such a patient. The ability of such retroviral pathogens to
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punp, spray, atom ser or nebuliser may contain a soluti si on of
the active compound, e.g. using a nixture of ethanol ﬁg?‘{%m Popett ant as
t he solvent, which nay additionally contain a lubricant, e.g. sorbitan
trioleate. Capsules and cartridges (nmade, for exanple, 5. fromgelatin) for
use in an inhaler or insufflator may be fornulated to contain a powder m X
of a conpouﬁ’t?oyfm%e formula (1) and a suitable powder HEEBILWHEh as

| act ose or starch. Aerosol er dry powderzaf ormnul ati ons are preferably
arranged so that - each netered dose or 'puff' contains froml1lg to 1 Org of
a conpound of the 1lo fornula (1) for delivery to the patient. The overall
dai |y dose wi tbvcavemﬂmaaéiamew sHoet perioeﬂ betiriengestedind fegistaht & &% 20Mg whi ch
may be adm ni stere% 31 3) 8 cg nore usyally, in divided doses
throughout t he™g49" eraﬂyt“g’f“?’i‘ AS\PEFT a W?S%‘bﬁﬂﬁ?aﬁ‘?“tf%‘@e'\‘WI'a (1) can be
adm ni st ered it ktb@tdrer m of a suppository or pessary or they may be
applledtoplcallylnthe 15 formof a ro | otion, solution,
cream oi ntment or indsiitiopde Beiaeyiremenge fb@’ﬁﬁ@'ﬂﬁ?cﬁfg y wiichfroayrul a (1) may

al so be derm'nbxeé%&aﬁertﬁ@ﬁsieear@chwagé}@hrydamgﬁ&sﬂme R@Fﬁém e DY the use of

a skin patch ey may a adm ni stere nonary” or rectal
routes. They mesepidreapdidating spmpaunssead fampulai(®), m;hﬂhan‘ phaml&euqnmﬂyl cularly for
20 treating in h r ophthalmc
use, the compEeanane Sait, B lrs B aafiafi BAAAGRs WhichdSrkf i

i sotonic, pH recprogidthe use ef canabisations ef drugs involeingraative/ingadienty ut | ons in
oL ont £ SleEren Al BB A REL PR BB By e be
f or mul at ed10 n fanction performed by the CCR5 chemokme receptor modulating compounds
of the present invention. Such supplementary therapeutic agents used for the
purpose of auxiliary treatment include 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
15 result from or indirectly accompany the basic or underlying CCRS chemokine
receptor modulated disease 6r condition. For example, where the basic
CCRb5 chemokine receptar modulated disease or condition is HIV infection
and multiplication, it may be necessary or at least desirable to treat
opportunistic infections, neoplasms, and other conditions which occur as the
20 result of the immune-compromised state of the patient being treated. Other
active agents may be used with the compounds of formula {l), and their
pharmaceutically acceptable salts, e.g., in order to brovide immune
stimulation or to treat pain and inflammation which accompany the initial and
fundamental HIV infection.
25 - 'fhus, the methods of tréatment and pharmaceutical compositions of
' the present invention may employ the compounds of formula (1), and their
pharméceutica{ly acceptable sits, in the form of monotherapy, but said
methods and compositions may also be used in the form of multiple therapy
in which one or more compounds of formula (1), or their pharmaceutically
30 - acceptable salts, are coadministered in combination with one or more known

therapeutic agents such as those described in detail further herein,



25 ointnent such as petrolatum For application topically to the skin, th

conpounds of the fornmula (I) can be formulated as a sw %ﬁg
contai ning the active compound suspended or dissol ved ? °f’8'?“8%f le, a

m xture with one or nore of the followng: mneral oil, I|qU|d petrol at um
white petrolatum propylene glycol, 30 polyoxyethylene poI yoxypr opyl ene
conpound, epul Slf |ng wax and water. Alternatively, they can be fornul ated
as a suitabM@%B8P%n or cream suspended_26 Novenber 2004H§3930690106

PCT/ US01/ 00806 25 or dissolved in, for eXanple, a m xture of one or nore of
the followng: mneral oil, sorbitan rmnostear ate, a polyethylene glycol,

liquid paraffin, pglysor esters wax,  cetearyl al cohol,

2- gct yl Sodecanol b ﬁ%"gﬂ f@d?‘?gf]" Q\/Qfeéf’"t inyROtaR RSldR SMuianéees, f or mul a
(1) may also b%rﬁé@ﬁanhél t@@ﬂﬁérﬂ@ﬁvu@a compbbncﬁoﬁaﬁrhﬂﬁiﬁ}(bwn Cycodextrins are
known to forminclusign and non- inclusion conplexes with drug nol ecul es.

For mati on of d’rli’ir‘?]ﬁc%‘fl‘é?lﬁ(?@??ﬁt?me saibiisreck angyonawarmope inhiviters| afbitVi ty, .
di ssol ution raﬁr@tea?é 88+ ih@Bitdrs by HANR e h%ﬁé’éﬁ?la‘sééqr?fe?ﬂ@e%é?c@% a_drug

nol ecul e. -cycl odextrin conpl exes are 10 gener nost
dosage for n% Wﬁlﬁﬁ'ﬁﬁsﬂfﬂaﬂﬂuﬂww @yersmamnpsaseammrsxmnmmu rect

coml exati on e ButHotSmhbtoreel B85 del Y aREphdiich: By |1 ey

additive, e.g. as a carri dil"uen
gamma- cycl odexhe huclsomtiinunmtlde tninihitotsy inclidthgdmtinstuinitatl kezidsammees are

Sﬁiﬁéhﬁﬁg of A (#&%ézﬁ‘&v%?ﬁ‘é‘fd? T SpaGy ?ﬁ%{@%ﬁrﬁm e oot s,
have the advarﬂlplgamlt drad ﬁmmemoagﬁlmase irﬁ’mmkéemchdmg bat At litnife@Rb d  Onset
of action, 18" Gndi nawr %nawr sa&uugav%p nelﬁnavur loplna\% Snd”é’rﬁﬁreﬁgﬁ'r st:.[)tallg' ‘o
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, including but not fimited to
FTC, PMPA, fozivudine tidoxil, talviraline, S-1153, MKC-442, MSC-204, MSH-
15 372, DMP450, PNU-140690, ABT-378 and KNI-764. There is also included
within the scope of the preferred embodiments of the present invention,
combinations of a compound of formula ([}, or a pharmaceutically acceptable
salt thereof, together with a supplementary therapeutic agent used for the
purpose of auxiliary treatment, wherein said supplementary therapeutic agent
20 comprises one or more members independently selected from the group
corisisting of proliferation inhibitors, e.g., hydroxyurea; immunomodulators,
e.g., sargramostim, and various forms of interferon or interferon derivatives:
" fusion inhibitors, e.g., AMD3100, T-20, PRO-542, AD-349, BB-1 0b10 and
other chemokine receptor agonists/anfagonists; tachykinin receptor
25 ‘modulétors, e.g. NK1 antagonists; ’integrase_ inhibitors, e.g., AR177; RNaseH
inhibitors; inhibitors of viral transcription and RNA repticatién; and other
agents that inhibit viral infection or improve the condition or outcome of HIV-
infected individuals through different mechanisms.
' Preferred methods of &eatment of the present invention for the
30. prevention of HIV infection, or treétment of aviremic and asymptomatic

subjects potentially or effectively infected with HIV, include but are not limited



met aboli sm or have other nore desirable properties than the conpounds of
the prior art. 20 Included within the scope of the pres&gt[\{?i?.[nv nt%'p(r)?q are
enbodi ments conprising coadninistration of, and conposititN§ i

contain, in addition to a conpound of the, present invention as active

I ngredi ent, additional therapeutic agents and active ingredients. Such

mul tiple drwgog&ﬁh ns, often referred to as conbi nation therapy, may be
used in the'treatment and 25 prevention_of any of the HCERYEEE%H
conditions mediated by or associated w%h CCR5 chenoki ne receptor

nodul ation, particularly infection by human .immunodeficiency virus, H V./
The use of such conmhinations of therapeutic agents s especially pertinent

with respect t'8 3dRUENIStALR Hfsﬂ_f“eﬂ?&r EFWPW%‘?‘?‘@ eradhe gieuand -
mul L pl i cat i OnobistifteofTeRBorhBTHAMA 54 8856 frdrfila (] A6 uiddiskedO el at ed

pat hogenic retroviruses within a patient in nee f treat nent or one at '
ri sk of beconhegins (i3 ane NHIRTI EradditpRdo apmpeyndosf (Bi@htweNREVinr al  pat hogens

to 26 Novenbe \QQE?Q%{ PCR/ o Wthin a:
relatively shé?(t%%gtro e} fO%B I&%g(nf @g‘n g%ﬁﬁg&?de’%%@? %‘?Lﬁb‘ﬁ%’“ M Stonot her apy
whi ch has Beefilzdi (] s cempatindseleeied foat the stass of pretdask inhibitorswseidre

literature. | EL 0 .U of therapeutic efficacy which
my S. neces@llaggg*eépﬁgl {Tscéj 0 a&%ﬁﬁ@é%g@@h{s in addition to the CCR5
chenoki ne recept ofherdielrat imethatis wpthieeesent infrentivulfer thédapy anHM-hei

phar maceuti cal | ccept abl e sal t there may be i tignal rationales
whi ch conpel B\fé/qg?cgﬁﬁv%u%g%%#&%pﬁew&w %E}/QS‘SHB?'&Q?W 4 QuUntR ugs

i nvol ving act furhet inglua@el s atrSembidtitcbe E610616E M tréstineRtaccohfigRyy Le., which

conpl enent and, suppl enent the 10' function perforned by the 5 chenoki ne
r e(r:rgpt or n@duPB‘P‘feﬁE addifion iahe standard recommended initial regime%s for the

therapy of established HIV infections, e.g., see http:flhivatis.orgltrtgdlns.html.
Such standard regimens include but are not limited to an agent from the class
of protease inhibitors in combination with two NRTls; and (vii) a standard
recommended initial regimens for the therapy of established HIV infections,
15 e.g, see hitp://hivatis.org/trigdins.html, where either the protease inhibitor
component, or one or both pf'the NRTIs is/are replaced by a compound within
the scope of formula (1} as disclosed herein.
The preferred methods of the present invention for therapy of HiV-
infected individuals that have failed antiviral therapy further include as a
20 member to be selected: (vii) treatment according to (i) above, in addition to
the standard recommended regimens for the therapy of such patients, e.g.,

. see hitp://hivatis.orgftrtgdins.html; and (ix) a standard recommended initial
regimens for the therapy of patients who have failed antiretroviral therapy,
e.g., see http:llhivatis.org!tdgdlns.html, where either one of the protease

25 inﬁibitor components, or one of both of the NRTIs isfare replaced by a
compound within the scope of formula (1) as disdosed herein.

- In the above-described preferred embodiment combinations of the
‘present invention, the compound of formula (1) and other therapeutic active
agents may be administered in terms of dosage forms either separétely orin

30 conjunction with each other, and in ten;ns of their time of administration, either

serially or simultaneously. Thus, the administration of one component agent



of the present invention. Such supplenentary therapeutic agents used for
the purpose of auxiliary treatnent include drugs which, _instead of
directly treating or preventing a disease or conditi onzﬁﬁgﬁvﬁlpgﬁ'ﬁ{mor
associated wth CCR5 chenokine receptor nodul ation, treat diseases or
conditions which directly 15 result fromor indirectly acconpany the basic
or under|yi b § %Gchem)ki ne receptor nodul ated di sease or condition. For
exanpl e, where the basic CCR5 chenokine receptor nodul EFEBYPEYase or
condition is HV infection and nultiplization, it nmay be necessary or at

| east desirable to treat opportunistic infections, neoplasns, and ot her
condi tions which occur as the 20 result of the inmmune-conprom sed state of
the patient bepag berpeior ®dcokdufrent with bi sibsagfimt S 8 adhfnistiign ok tha t he
conpounds of fornul a’Bigﬁl"%?’ and their pharmaceutically acceptable salts,
e.g., in order°F§ &R ot & stinulation or to treat pain and

i nfl ammati on whi ch acconpany the initial and fundanmental H V infection. 25
Thus, the nethods of treatment and ﬁgar maceut i cal conpositions of the

present invention Histodennprediated hehpueaieaences hetainiel teeatmpnt ingletia hei r
phar maceut i £ald a6 GRikahl Qﬂéﬁ':ogﬁyl%éﬁe ttbgﬁién?r m of nonot herapy, but said
may al So e

nmet hods and conposi ti ons e us In the formof multiple therapy
in which one or nore conpounds of fornmula (l), or their pharmaceutically 30
acceptabl e salts, Fh@ meatiEnborspeliges:i n conbi nation with one or nmore known
t herapeutic agents such as those described in detail further herein. 26
Novenber 2004 WO 01/90106 PCT/1B01/00806 27 Preferred conbinations of the

present | nventd @findduah o eTorilid A6 harmAkeubEa RELALLLSRbAEN A th 8

conmpound of fornmnu (I'), or a pharmaceut]cally acceptabl er eof ,
and one or thorteerephi bitors of HV . ‘

-

processes for the preparation of a compound of the formuta (1) or a

~ pharmaceutically acceptable salt or solvate thereof;

15 a pharmaceutical composition including a compound of the formula () or a
pharmaceutically acceptable salt or solvate thereof, together with a
pharmaceutically acceptable excipient, diluent or carrier;

a compound of the formula (1) or a pharmaceutically acceptable salt, solvate
20 or composition thereof, for use as a medicament;

a compound of the formula (1) ora pharmaceutically acceptable salt, solvate
or composition thereof, for the treatment of a disorder in which the
modulation of CCR5 receptors is implicated;

25 ‘
a compound'of the formula (I} or a pharmaceutically acceptable salt, solvate
or composition thereof, for theftreatment of HIV, a retroviral infection
genetically related to HIV, AIDS, or an inflammatory disease;

30 a compound of the formula (I} or a phamaceutically acceptable Salt, solvate



protease and/or inhibitors of H 'V reverse transcriptase, preferably
selected 5 fromthe class of non-nucl eosi de reverse trag R(?i gt Ese
inhibitors (NNRTI), including but not linited to nevir %i ¥emAgh 2B% di ne
and efavirenz; fromanong the nucl eosidel nucl eotide inhibitors, including
but not limted to zidovudine, didanosine, zalcitabine, stavudirre,

| am vudi ne, “%boq@ﬁ ir, adefovir and dipivoxil; and from am)nﬂ t he protease
inhibitors, incruding but not linmited to 1 o indinavir, P¢THEIHYHG

saqui navir, nelfinavir, lopinavir and arsprenavir. Qther agents useful in
t he above-descri bed preferred enbodi ment conbi nati ons of -the present

i nvention include.current and to-be-di scovered investigational drugs from
any of the abovecarhmsities trafredfnior thetteatmentiot b uekpirgtopudistvder inthiiingd to FTC,
PMPA, fozivudin i doxil, talviral, ne - 1153, MKC-442, NSC- 204, MSH 15
372, DWP450, PREMNBSRIESCY & 9%%@’“&%“?@@%48’%%?% cheonig krgnetiis, uded

wi thin.the scopfr ofsiactiveglRidray @shRdi sRat Sbkis! AfhmE eskitysbmyent i on,

conbi nati ons of a compound of forrmula (1), or a phar maceut’i cal |y accept abl e
salt thereof, TiglaCREMONEFRUSISUppl ement ary therapeutic agent used for the
purpose of @uxiliary treatnment, wherein said supplementary therapeutic
agent 20 conprises one or nore nenbers independently selected fromthe

group consi std ¢reung phiheferwila Greriadhasnaeautically ageeptable sak.yanivate
i rnmunonodul atQr, idh t &, i B8 Ak Lot erferon or
interferon derc?\?glinpegg(?' h?%gf'orf [ nE%;gﬂegr S, ne'ﬁ%dn%%ﬁ'@%l 8%? " PRO- 542,
AD- 349, BB- 100dudimgiCrabnisaliseabe oidcarativesnditis, onultinde silarbsit ambagatuict s;
tachyki ni n recept. e t agoni st's; (i nteqgrase
i bi tors, o it gt AREGrE it g Boocyr G AR, SnomoBsE
transcri pt ion tgredl dbbbtes; plreral tisease, shdnist gaacreatis ah inflahmiatbryhiny t Vi r al
infection or i nHr9ve t%ﬁ?cﬁﬁdirg @n or outcome of HI V- infected 1ndividuals
t hrough di f f erEREIARBHCIPUGRCAHAMYIEY | o net hods of ‘treatment of the pr esent
inventi'on for the 30. prevention of HV infection, or treatment of
aviremc and %ﬁg H?é 8Paa éc')ngpound of the formula () or of a pharmaceutically acceptable

salf, solvate or composition thereof, for the manufacture of a medicament for

15 the treatment of a disorder in which the modulation of CCR5 receptors is

irhplicated;

the use of a compound of the formula (!} or of a pharmaceutically acceptable
salt, solvate or composition thereof, for the manufacture of a medicament for

20 the treatment of HIV, a retrovirat infection genetically related to HIV, AIDS, or
an inflammatory disease;

the use of a compound of the formula (f) or of a pharmaceutically acceptable
salt, solvate or composition th_ereof, for the manufactu're of a medicament for
25 the treatment of a respiratory disorder incluciing adult respiratory distress
syndrome (ARDS), bronchitis, chronic bronchitis, chronic obstructive
pulmonary disease, cystic ﬂbrésié. asthma, emphysema, rh_initis or chronic

sinusitis;

30



subj ects potentially or effectively infected with HV, incl ude but are not
limted 26 November 2004 WO 01/90106 PCT/1B01/ 00806 28 é& ation
of a nmenber independently selected fromthe group cons? (ﬁ
conmpound within the scope of fornula (1) as disclosed herei n (|t) one
NNRTI in addition to a conmpound of (1); (ii-) two NRT1 in addition to a
conpound of \463190&' v) one NRTI in addition to the conbination of 5 (ii);
and (v)_ a cohpo sel ected fromthe class of protease FAHEPEMS used in
place of a NRTI in conbinations (iif) ant (iv). The preferred met hods of
the present invention for therapy of HV- infected individuals with

detectable virem a or, abnor nall ou further | nclude as a

menber to be Séh%ﬁ%ﬂ”?%%@%g{%%ﬁ"@%} #@ Phgrpaceufically gseaptable addi t i on
to the standar gatesgNaeadrmpostibh meréﬁgbma%érﬂfachhéof 5 'ﬂ‘f‘erd meﬂi
est abli shed H V infections, see pJ/hivatis.orgltrt ns. htm .

Such standard festereasment of a@@%ﬁmmamb%@i dlsqaﬁ@éaclen@ﬁrc&gmﬂlseasem t he
class of protgage éétﬁlécghﬁsoﬁﬁnfub@ i) AR r#l%ctl d(vii) a

standard recommen initla | mens for t e eré abli shed H V
i nf ecti ons, 515ingiuding adddneyor piungia agr‘raﬁ endgrmeitrtcgmtwerhﬂmbptmr@aeu t her the

pr ot ease i nh| I s/are replaced
by a conpound J\j/\'ll‘L)%Ei% %Pﬁgﬂg@%%aetfﬁ rmJ gﬁw‘j‘ﬂé &@ﬁ%% nrlfé'?eeal% The
preferred net hiadgrepf the present invention for therapy of H V- infected

I ndi vidual s that have failed antiviral therapy further include as a 20
menber to be selected: (viii) treatnent according to (r) above, in addition

to the staﬂdaad}elltmmh Qﬁﬁ;ﬂutf:winﬁﬁmlidﬁﬂferﬁtmiﬁdw&a@wn@htﬁéjcg pgt i ents,
e.g., see htt jvatis trt ns. ht a standar

r ecomrended® ng‘f’ 'éffat'onr‘g&(?% C‘FUP'%t'ﬁ@R"ﬁ??gw?%“gdéﬁ)t’ﬁﬂﬁ%‘dmmﬁﬁl/e fail ed
antiretroviral witheh 8f¥ctive amount of a compound of the formuia (I) or with a

pharmaceutically acceptable salt, solvate or composition thereof;

a method of treatment of a mammal to treat HIV, a retroviral infection
15  genetically related to HIV, AIDS, or an inflammatory disease including treating
said mammal with an effective amount of a compound of the formula (1) or

with a pharmaceutically acceptaﬁle salt, solvate or compasition thereof;

a method of treatment of a mammal to treat a respiratory disorder includir{g
20 adult respiratory distress syndrome (ARDS), bronchitis, chronic bronchitis,
chronic obstructive pulmonary disease, cystic fibrosis, asthma, emphysema,
rhinitis or chronic sinusitis including treating said mammal with an effective
amount of a compound of the formula {I) or with a pharmaceutically
acceptable salt, solvate or composition thereof:
2 : — .
a method of treatment of a mammal to treat an inflammatory bowel disease,
including Crohn's disease or ulcerative colitis, multiple sclerosis, heumatoid
arthritis, graft rejection, including a kidney or a lung allograft, endometriosis,
~ typeldiabetes, a renal disease, chronic pancreatitis, an inflammatory lung
30 condition or chronic heart failure including treating said mammal with an



e.g., see http://hivatis.org/trtgdlns.htm, where either one of the

prot ease 25 inhibitor conponents, or one ot. both of th s, 1

replaced by a conpound within the scope of forrmula (1) gglg\lﬁT @B?r()é@

herein. In the above-described preferred enbodi nent conbi nati ons of the
present invention, the conpound of fornula (1) and other therapeutic active
agents may b adm nistered in terns of dosage forns either separately or in
30 conj unctWﬁr?l‘% %% each other, and in terns of their tPGEIBEH00806

adm ni stration, either serial I y or simdz aneously. Thus, the

adm ni strati on of one conponent agent 26 Novenber 2004 WD 01/90106 29
PCT/ 1 BO1/ 00806 nmay be prior to, concurrent with, or subsequent to the

adni ni strat i onefféctivBamountieiia coRFRAE Bf thég&mmﬂi) oHvIntH 8 ph&mBRef 5%19[' ci at ed

that all references hereln to treatnent include .5 curative, ative and
prophyl actic t PESAPHR Sa*rﬁﬂ'ga‘ﬂ‘ﬂéCP'HPEW@Q‘UHEF}?PB@F%S a corrpound of the
formula (1) or a pharmaceutically acceptable salt or solvate 1o thereof,
processes for the preparation of a conpound of the formula (1) or a

phar maceut i califtpmgdiaips abihe fermutaedH), éldfh)véﬂ'é Vi) @O, (X18), exyitipamaceut i cal
conpositi onslr( )gdl ng a conpound of the fornula (1) or a pharmaceutically
acceptabl e sal't or solvate thereof, together with a ‘pharmaceutically
accept abl e exci pient, diluent or carri er, a conpound of the formula (1) or
a pharmaceutically accept able salt, solvate 20 or conposition thereof, for
use as a nedi canment; a conpound of the fornmula (1) or a pharnmaceutically
accept abl e salThe im@ntian & illustrated by the following Examples, in which the following

abbreviations may be used:

10 .
0.88 ammonia = concentfated arhm_onium hydroxide solution, 0.88 SG
h = hour |
min = minute
MS = mass sbectrum

. 15 NMR = nuclear magnetic resonance
' Me = methyl _



or conposition thereof, for the treatnent of a disorder in which the

nodul ation of CCR5 receptors is inplicated; 25 a conpogg he f rmul a
(1) or a pharnaceutically acceptable salt, solvate ﬂﬁ%gm @3@ her eof ,
for the treatnment of HV, a retroviral infection genetically related to

H 'V, AIDS, or an inflanmatory di sease; 30 a conpound of the fornmula (1) or
a pharnaceutically acceptabl e salt, solvate 26 Novenmber 2004 WO 01/90106
PCT/ | BO1/ 008W8981% cormposition thereof, for the treat REFTBIHN0SHS
respiratory disorder including adult resprratory di stress syndrone (ARCS),
bronchitis, chronic bronchitis, chronic obstructive pul nonary di sease,
cystic fibrosis, asthma, enphysema, rhinitis or chronic sinusitis; 5 a
conpound of the fornula' (1) or a phapxassyEi cal ly acceptable salt, solvate
or conposition thereof for the treat ment of an inflammtory bomel di sease,
i ncluding Croh 418 3d 3 sgprapyl-gsmethvidH-d 2.4-trjazol-4rillexgBe scl erosi s,

rheunmat oi d aréiHHiéj@‘é[s ﬂﬁ@f:ta%;ﬁ%bhggﬁt B’k {&ér&&ita&éwﬂﬁé or a |ung
al l ograft, endonmetriosrs ype I abefes, a rena se, chronic
pancreatitis, an inflammtory lung condition or chronic heart failure;

the use of a conpound of the fornmula (1) or of a pharmaceutically
acceptable salt, solvate or conposition thereof, for the manufacture of a

medi cament for 15 the treatnent ¢ a disorder in which the nodul ati on of
CCR5 receptors is inplicated; tye use of a corrpound of the formula (1) or
of a pharmaceutically acceptaby CH

Eeaaa >
N-Benzyi-N'-cyclohexylcarbodiimide-polymer bound (1.15g, 0.88mrrrol) was
added to a solution of the title compound from Preparation 11 (250mg,
0.68mmol) and cyclobutanecarboxylic acid (130pl, 1.37mmol) in
dichloromethane (10ml) and the mixture stirred at room temperature for 16

10 hours. The mixture was filtered through Celite® (filtration aid) and
evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel, using an elution gradient of dichloromethane:
methanol: 0.88 ammonia (1:0:0 to 95:5:0.5, by volume) to afford the title
compoﬁnd as a white foam, 200mg.

15 Found C, 69.98; H; 8.67; N, 14.89%
C;H3N5;0;0.2 CH,Cl,; requires C, 70.01; H, 8.51; N, 15.01%
'H-NMR {400 MHz, CDCl,): 8 [ppm] 1.40 (6H, d), 1.63 (4H, m), 1.85-2.45
(14H, m), 2,52 (3H, s), 3.00(2H, m), 3.39 (2H, m), 4.30 (1H, m), 5.15 (1H, m),
6.35 (1H, m), 7.15-7.40 (5H, m). '

20 -LRMS:m/z 450.3 (MH")
[a], —34.0° {c = 0.10, MeOH) /



salt, solvate or conposition thereof, for the manufacture of a nedi canent
for 20 the treatnment of HV, a retroviral infection genetical%&; related to

H'V, AIDS, or an inflammatory di sease; the use of a conpBli®ye

et 394 or mul a

(1) or of a pharmaceutically acceptable salt, solvate or conposition
t hereof, for the manufacture of a nedicanent for 25 the treatnent of a
respiratory _disorder including adult respiratory distress syndrone (ARDS),

bronchitis, WHhHEMO bronchitis, chronic obstructive

puPEBARMA08HG sease,

cystic fibrosis, asthma, enphysema, rhinftis or chronic sinusitis; 30 26
Novenber 2004 WO 01/90106 PCT/1B01/00806 31 the use of a-conpound of the
formula (1) or of a pharmaceutically_acceptable salt, solvate or

conposi tion thereof, for the manuf acEXAMFAE 2 nmedi cament for the treatnent

of an i nfl ammatpfyshoy®is-dh
colitis, nmultiple’sc

ase or ulcerative
rejection, 5
e | di abetes, a

renal disease, chronic pancreatitjis, an_inflammatory lung condition or

chronic heart failure; a nethod treatnment of a mammal to treat a
di sorder in which the 10 nodul ati of CCR5 receptors is Inplicated
i ncluding treating said nmamal th an effecthe unt of a conpound of

conposition thereof; a nethod of_ tdeatge

| to treat HYV, a

the fornula (1) or with a pharﬂacwitical gy accep} abl e saaft, solvate or

with an effective

N
retroviral infection 15 geneti y Tel &’e O@QB“ Al DS; “or an

I nfl ammat ory di sease i ncl udi ng eating sai dH3 nmal
anount of a conpound of the formula (1) or

5 Cyclopentanfacarboxylic acid (115pl, 1.06mmol) was added to a solution of
 the title compound from Preparation 11 (300mg, 0.82mmof),

hydfoxybenzotriazole hydrate (10mg, 74pmol) and 1-(3-

. dimethylaminopropyt)-3-ethylcarbodiimide methicdide (300mg, 1.07mmol) in
dichloromethane (10ml) and the mixture stirred at room temperature for 3

10  hours. Saturated aqueous sodium carbonate solution (50ml) was added to
the mixture and the product was extracted with dichloromethane (2x). The
~ combined organic layers were washed with brine, dried (MgSO,), fiitered and
evaporated under reduced pressure. The residue was purified by column
chromatqgraphy on silica 'gel using an elution gradient of dichloromethane: -

15 methanol_: 0.88 ammonia (1:0:0 to 96:4:0.4, by volume) to afford the title

compound as a white foam, 330mg.
Found C, 69.73; H, 9.00; N, 14.09%

CHyyNgO; 0.25 CH,Cl,; requires C, 69.98; H, 8.63; N, 14.44%. _
'H-NMR (400 MHz, CDCL,): 5 [ppm] 1.35 {6H, d), 1.51-2.04 (16H, m), 2.17
20 (2H, m), 2.39 (2H, m), 2.45 (4H, m), 2.95 (1H, m), 3.36 (2H, s), 4.25 (1H, m),

5.09 (1H, m), 6.12 (1H, m), 7.20-7.33 (5H, m).
LRMS: miz 464.8 (MH*) /
fol, —29.21° (¢ = 0.10, MeOH)
Melting point [°C]: 68-70

25



wi th a pharmaceutically acceptable salt, solvate or conposition thereof; a
nmet hod of treatnent of a manmal to treat a respiratory éﬁorde @%I udi ng
20 adult respiratory distress syndrome (ARDS), bronchitf$ NO¢FPBH
bronchitis, chronic obstructive pul nonary di sease, cystic fibrosis, asthna,
enphysema, rhinitis or chronic sinusitis including treating said mamal
with an eff 4 bSio anount of a conpound of the formula (1) or with a

phar maceut i z/l %cceptabl e salt, solvate or conpositi BRIEIERY : 25 a
met hod of treatnment of a mammal to treat3an inflammatory bowel disease,

i ncludi ng Crohn's disease or Ucerative colitis, multiple sclerosis,
rheumatoid arthritis, graft rejection,-including a kidney or a |ung

al l ograft, endorret riosis, type | di EKAMBLE® renal disease, chronic

pancreatitis, ;_{3% Jp%wl_tgjrgle&%‘%_&ggdi& on of. IShr OBI C gi?gglggl lLure

I ncl udi ng treat T ng Sai d WL arr 20" Nov
zabRevelbP3e t nvteB— hen ﬂ@br@ﬁut@rﬁ‘@mﬁ@r mula (1) or
with a pharmaceutically accept abIFe sal t, solvate or conposition thereof;
and internmedi ates of the formul ae , (1TA, (M), (MA, NO (XIV).
(WIl) and 5 (XIX). The inventionfi&F ill ustrated by the foll ow ng

Exanpl es, in which the follow ng/ abbreviatiqp mal be used: 10 0. 88
ammoni a = concentrated amoni derom sol d‘tl 30.88 SG h = hour mn

m nut e I\/S mass specirum @/,\/\
N
l

5

%0 -
Uf_"

I

N-Benzyl-N'-cyclohexylcarbodiimide-polymer bound (370mg, 0.336mmol) was
added to a solution of the title compound from Preparaiion 11 (100mg,
0.27mmol) and 4,4.4-triﬁuorobutanecarboxylic acid (45mg, D.32mmol) in
dichloromethane {(4ml) and the mixture was stirred -at room temperature for

10 1.5 hours. The mixture was filtered through Celite® and evaporated under
reduced pressure. The residue was purified by column chromatography on
‘silica gel using an elution gradient of dichloromethane; methanol: 0.88
ammonia (1:0:0 to 95:5:0.5, by volume) to afford the title compound as a
white foam, 75mg.

15 Found C, 61.55; H, 746; N, 13.62%
C6H1N;OF 3;0.25 CH,Cl,; requires C, 61.48; H, 7.17; N, 13.66%
'H-NMR (400 MHz, CDCL,): & [ppm] 1.39 (6H, d), 1.65 (5H, m), 1.98 (2H, m),
2.07 (2H, m), 2.15-2.29 (2H, m), 2.43 (5H, m}, 2.52 (3H, s), 3.00 (1H, m), 3.40
(2H, s), 4.30 (1H, m), 5,15 (1H, m), 6.94 (1H, m), 7.28 (3H, m), 7.36 (2H, m)

20 LRMS:m/z 492.3 (MH") v :
o), -32.41° (c 0.10, MeOH)

{

L



15 NWR = nucl ear magnetic resonance M = nethyl | 26 Novenber 2004 WO
01/90106 33 PCT/1B01/00806 EXAMPLE 1 N-{(1 S)-3-L-(3-1

sopropyl -5-methyl - 4H 1. 2. 4-tri azol -4-yl )-exo-8- azabi c2&Ngvember2004; _g.
-1- hen | ra | ¢ cl obutanecar boxam de 5 ,

N- Benzyl - N - cycl ohexyl car bodi i r ni de-pol yner bound (1.15g, 0.88mml) was
added to a solution of the title compound from Preparation 11 (250ny,

0. 68mmol ) al® ¥ bbut anecar boxylic acid (1301, 1.37nmoP§T/IBIL00806

di choromet hane (10m ) and the m xture' sidrred at roomtenperature for 16
io hours. The mixture was filtered through Celite(r) (filtration aid) and
evapor at ed under reduced pressure. The residue was purified by colum
chromat ography on silica gel, using an elution gradi ent of dichloronethane:
met hanol : 0.88 ammnia (1:0:0 to 95:5:0.5, by volune) to afford the title
conpound as a white foam 200mg. 15 Found C, 69.98; H 8.67; N, 14.89%
C27H39N50, 0. 2 CHZCI 2, requires C, 7G pik 48. 51, N, 15.01 %' H- NMR (400
MHz, CDCl3): 8 1_)%(%‘ n),185245 (14H, m, 2.52
(3H, s), 3.00'%k i 8- (1H, rr) 6. 35 (1H,

ethyl-4
m. 7.15; 7&042551@,5@;3%&%1%@ w4 ) (818340 (c = 0,10, NeCH

difluorocyclohexanecarboxamide

N-Benzyl-N’'-cyclohexylcarbodiimide-polymer bound (500mg, 0. 545mmol) was
10 added to a solution of the title compound from Preparation 11 (100mg,
0.27mmol) and 4,4-d:ﬂuorocyclohexanecarboxyhc acid (50mg, 0.30mmol) in
dichloromethane (4ml) and the mixture was stirred at room temperature for
1.5 hours. The mixture was filtered through Celite® and evaporated under
reduced pressure. The residue was purified by column chromatography on
15 silica gel using an elution gradient of dichloromethane: methanol: 0.88
ammonia (1:0:0 to 85:5:0.5, by volume) to afford the title compound as a
white foam, 67mg. ‘
Found C, 64.68; H, 7.88; N, 12.65%
CagH4NsOF,;1.36 H,O; requires C,64.72; H, 8.19; N, 13.01%
20 'H-NMR (400 MHz, CDCl,): & [ppm] 1.39 (6H, d), 1.61-2.18 (19H, m), 2.28
(2H, m) 2.48 (3H, s), 2.85 (1H m), 3.36 (2H, br d), 4.28 (1H, m), 5.15 (1H,
m), 6.48-6.61 (1H, brm), 7.23' (3H m),7.36 (2H, m)
LRMS: m/z  514.4 (MH")

25 PXRD analysis showgd the product to be a mixture of polymorphs termed

“Form A" and “Form B". Single crystals of pure Form A and Form B could be



26 Novenber 2004 WO 01/90106 34 PCT/1B01/ 00806 EXAMPLE 2 N.{(1
S)-3-r3-(3-1sopropyl -5-nmethyl 4H 1.2 4-triazol-4-yl)-exQq:8-

azabi cycl 0[3.2.1 Joct-8-yl)-1-phenyl proDyl ?cycl opent angggoﬁwgﬁw4r r N
H3C 5 Cycl opent anecar boxylic acid (1151, 1.06mmol) was added to a solution
of the title conmpound from Preparation 11 (300ng, 0.82mmol),

hydr oxyben ri e hydrate (10ng, 74gnol) and 1-(3-

di met hyl am'zﬁ%’ V%’é% >. 3-et hyl carbodi i m de net hi odi de ( 30UYBY/8% ol ) in

di chl oromet hane (1 OM) and the mixture®tirred at roomtenperature for 3
10 hours. Saturated aqueous sodi um carbonate solution (50m) was added to
the m xture and the product was extracted wi th dichioronethane (2x). The
conbi ned or ganidentifiggand sgaarategfeme theinikiire Tha£XRE datg fenigsne A arfd | t er ed and
evapor at ed undgr, syre. The residue was purified by col um

chr omat ogr aphyggﬁéﬁ%@?%%ﬁaﬁgf ng an el ution gradi ent of dichioronethane:
15 nethanol: 0.88 ammonia (1:0:0 to 96:4:0.4, by volune) to afford the
title compound as a white foam 330ng. Found C, 69.73; H, 9.00; N, 14.09%
C28H41INSO, 0.25 CH2Cl 2; requires C, 69.98; H, 8.63; N, 14.44% 'H NWR (400
MHz, CDCI3)s 8 [ppmi 1.35 (6H d), EXBMAEE (16H m, 2.17 20 (2H m),
2.39 (2H, m, 4 :

1 - 150

azabicyclo[3.2.4]oct-8-y11-1-(3-flucrophenyl) ro 4-

difluorocyclohexanecarboxamide

10
The title compound was brepared from the title compound from Preparation
13 (200mg, 0.52 mmol} and 4,4,-difluorocyclohexanecarboxylic acid (128mg,
0.79 mmol) using a similar methad to that described in Example 4, 160mg.
Found C, 64.25; H, 7.67; N, 12.53% ' -
15 CuHN:OF0.7 H,0; requires C, 64.00; H, 7.67: N, 12.87%
'H-NMR (400 MHz, C'DCIS): 6 [ppm} 1.39 (6H, d), 1.60-2.35 (19H, m), 2.42-
2.60 (2H, m), 2.55 (3H, s}, 2.98 (1H, m), 3.40 (2H, br d), 4.32 (1H, m), 5.14
(1H, m), 6.79 {1H, br m), .97 (2H, m), 7.05 (1H, m), 7.31 (1H, m).
LRMS: m/z 532 (MH").
20
|

‘

EXAMPLE 6
N-{(18)-3-[3-(3-Isopropyl-5-methyl-4H-1.2 4-triazol-4-yl)-exo-8-
azabicyclo[3.2.1joct-8-yl-1-phenylpropyl}-4.4- |

25 'diﬂuorocyélohexanecarboxamide




LRVS: mz 464.8 (M) ? [a], -29.21 (c = 0.10, MeOH) Melting point [C]:
68-70 H3C CH3 25 26 November 2004 WO 01/90106 35 EXAI\/PL? % PCT/bI BSO]E{ 00806
N4(1 S)-3-[3-(3-1soorapyl -5 =nethyl - 4H 1. 2. 4-tri azol - 4- 7Py o¥§Goer 2004
azabicyclo[3.2.1 f oct-8-vl]-1-phenyloroD -4.4.4-trifluorobutanam de F 5
N- Benzyl - N - cycl ohexyl car bodi i m de- pol ynmer bound (370ng, 0.336mmi) was
added to a sglution of the title conpound from Preparation 11 (100ng,

0. 27mmol") aﬁvd)%{gﬁl,oﬁ-t rifluorobutanecarboxylic acid (45ngCT/BBOBM®RYDl ) in

di chi oronet hane (4m ) and the m xture wass stirred at roomtenperature for
10 1.5 hours. The m xture was filtered through Celite(r) and evaporated
under reduced pressure. The residue was purified by colum chromat ography
on silica gel using an elution ¢ ad'; ent of dichl oronethane: nethanol: 0.88

ammonia (1:0:0 to 95:5:0.5, by v ) to afford the title conpound as a
white foam 75ng. 15 Found C, 6 H 7.46; N, 13.62% C2SHUNSCF3; 0. 25
CH2Cl12; requires C, 61.48; H 7.I77 N, 13.66% ' H NWR (400 MHz, CDCI3): a
(PPM 1.39 (6H, d), 1.65 (5H. 1.98 (2H, e .2X®7 (2H, m, 2.15-2.29
(2H, rn), 2.43 (5H, m, 2.52 (3H, : 3.50@(1\H. m, 3.40
N Nn '
N )=N'
H,C

. The title compound from Preparation 20 (176g, 0.48mol) was diséolved in

dichloromethane (1.76l). A solution of saturated aqueous sodium carbonate

-5 (1.76l) and water (1 .76l) was added. An exotherm was observed and the
mixture was cooled to 15°C. A solution of the fitle compound from Preparation
14 (131.8g, 0. 72mol) in toluene (500ml) was added to the reaction mixture
and an exotherm was observed. The resultant mixture was stirred for 12h at
room temperature. HPLC analysis of the reaction mixture indicated tha-t the

10 reaction had reached complétion. Water (11) and dichloromethane {11) were
‘added to facilitate phase separation. The phases were separated and pH of
the aqueous phase was pH=11. The aqueous phase was washed with
dichloromethane {1.76l). The combined organic phases were waéhed with
0.5M aqueous sodium hydroxide (1.761) and then with with water (1.761). The

15 organic phase was concentrated and ethyl acetate (700ml) added. The
mixture was allowed to granulate at ambient temperature over night. The
white solid was filtered off and and the product was washed with ethyl acetate
(60ml) and dried in a vacuum oven for 12h at 40°C o give the title compound
as a white solid 146g (59%). e

20

*H-NMR was identical to the title compound in Example 4.

PXRD analysis showed the product to be a single polymorph termed “Form
B". The PXRD data for Form B are listed in Appendix 1. '
25



(2H, s), 4.30 (1 H mM, 515 (1 H m, 6.94 (1 H mM, 7.28 (3H mM, 7.36
(2H, m 20 LRVS: mz 492.3 (MH) + . [a), --32.41 (CE 10r,nb|\/e A 26
November 2004 WO 01/ 90106 PCT/|B01/ 00806 36 EXAMPLE 4 N2f Npvember
S)-3-f3-(3-1soarooyl -5-nethyl-4H 1. 2. 4-triazol-4-j)-exo0-8- 5
azabicyclo(3.2.1_to_ct-8-yfl; 1_ phenyl propyl .4-

di fl uorocyc car boxam de N-Benzyl -N -cycl ohexyl carbodii m de- pol yner
bound (SOOHQW%?%%EWDI) was 10 added to a sol ution of PEHE{% conpound
from Preparation 11 (100ng, 0.27nmol) an# 4, 4-di f1 uor ocycl ohexanecar boxylic
acid (50ng, 0.30mmol) in dichloronethane (4m) and the mxture was stirred
at roomtenperature for 1.5 hours. The m xture was filtered through
Celite(r) and dbhapesiinegoinhefdrormy B was détepnioed @sdl97 The(pesks tenpmratase)pur i fi ed

by col um chr h ShdA usin n_eluti adi ent of

di chl or omet ha%?ﬁ%ﬁ%‘?‘e’?ﬂﬂ{e@? ng?rrctgsnﬁggl-'lelgfﬁ w?%"&"gzeﬁt%%%l’wm%l ume) to
afford .t he ti t(ambintiwo00PCsvith nitrdgeh dofvgasy 67ng. Found C, 64.68; H, 7. 88;
N, 12.65% C29HA1N50F2; 1.36 H20; requires C,,64.72; H 8.19; N, 13.01% 20
"H NMR (400 MHz, CDCI3): 8 fppm) 1.39 (6H d), 1.61-2.18 (19H n), 2.28
(2H, m, 2.48 (3H, s), 2.85 (1 H m, 3.36 (2H, br' d), 4.28 (1 H m. 5.15

(1 H m, 6.48-6.61 (1 H br m, 7.23 (3H, m, 7.36 (2H, m LRMS: nfz
514.4.(WMH) 25 PXRD anal ysi s showed Eﬁﬁ‘ﬂzﬁﬂuct to be a m xture of

pol ynor phs  t erNggd s).3-[3-(3-Isopropyl-5-methyl-4H-1,2 4-triazol-4-y}-ex0-8-
azabicycloi3.2. 1loct-8-vil-1-phen }o N-4.4-

difluorocyclohexanecarboxamide
F

F

H,C.__CH,
NN N
ona ks
_ H,C

The title compound from Preparation 9 was slurried in dichloromethane (9ml)
and a solution of the tile compound from Preparation 17 (1.58g, 5.35mmiol) in
toluene (3.2ml) was added to the reaction mixture followed by addition of

15 acetic acid (0.3ml). To the resultant solution was added sodium
triacetoxyborohydride (1.369, 6.24mmol) in portions. The resultant slurry was
strirred at room temperatu?'e for 30 minutes. A sample was analyséd by- HPLC
and TLC and the reaction was deemed complete. Water (10ml) was added
followed by 2M aqueous potas§ium hydroxide solution (10ml) and thé layers

20 were separated. The aqueous phase was washed with dichloromethane

10

_(10ml) and the combined organic layers were washed with 1M aqueous
botassium hydroxide solution (1 Oml). The organic layer was concentrated
under reduced pressure to yield a pale brown foam which was reslurried in

| ethyl acetate (10mf) for 12 hours at room temperature. The white solid was
25 filtered off and dried in an oven under reduced pressure at 40°C for 4 hours to



"Form A" and "FormB". Single crystals of pure Form A and Form B coul d be
26 Novenber 2004 WO 01/90106 PCT/1BOL/ 00806 37 identifi Egggnd E%p rated
fromthe mxture. The PXRD data for Forms A and B are Gl endi x
1. 5 EXAMPLE 5 N-1(1 S)-3-[3{3-1sopropyl-5-nmethyl-4H1.2.4-triazol
_4--yf)-exo0-8- azabicyclof3.2.1 Joct-8-yl1-1-(3 fluorophenyt)propyl)-4.4 d
if luor ocyc&phﬂexan‘secar boxam de 3 id The title conpound was prepared from
the title cSMpBUNE from Preparation 13 (200ny, 0.52 nmBEYBEHs0s
4,4, -difluorocycl ohexanecarboxylic acid 4428ng, O0.79 nmmol) using a simlar
met hod to that described in Exanple 4, 160ng. Found C, 64.25; H 7.67; N,
12. 53% 15, C. H, aNSOF3; 0. 7 H2O requires C, 64.00; H 7.67; N, 12.87% "' H NWR
(400 MHz, CDCl Yive the tie BImPold viidh is Wentidal W&th Thedfie(cbPpount frofy 42- 2. 60 (2H,
nm, 2.55 (3H, s), 2.9 2(1 Ho_m, 3.40 (2H, br d), 4.32 (1 H m, 514 (1
H m, 6.79 (1 ,a"m'e%,-o%a@ﬁfo(mleu m,-7.05 (L H m, 7.31 (L H m. LRVS:
mz 532 (MH). 20 1 EXAMPLE 6
N-f(1S)-3-f3-(3-1sopropyl-5-nmethyl-4H1.2.4-triazol- -yl}exo-8-
azabic)Llo[3.2.1 Joct-8-yll-1-phenyl propyl)- 4.4

5



25 di fl uorocycl ohexanecar boxam de 26 Novenber 2004 WO 01190106

PCT/ 1 B01/ 00806 38 The title conpound from Preparation 1769, 0.48nol)
was di ssolved in dichloronethane (1.761). A solution o%gééﬂ"ﬁfng?‘égo%queous
sodi um carbonate 5 (1.761) and water (1.761-) was added. An exot herm was
observed and the mxture was cooled to 15C. A solution of the title
conpound fr ration 14 (131.6g, 0. 72nol) in toluene (500nl) was
added to th rogéégl&?on m xture and an exot herm was obsePGEBOVPEY resul t ant
m xture was-stirred for 12h at roomtenperature. HPLC anal ysis of the
reaction mxture indicated that the 1o reaction had reached conpl etion.
Water (11) and dichloronmethane (11) were added to facilitate phase

separ at i on. Thé&hpliclbeingRrepammtiory ilmshedtethd ppepavdtiontdieeddn adetealtse was pH=1
1. The aqueous ph waéhed with dichloronmethane (1.761). The conbi ned
organi ¢ phases d\%% g"eta/ﬁmgﬁg\ée WD, 5M aqueous sodi um hydroxide (1.761) and
then with with water (1.761). The 15 organi c phase was concentrated and

et hyl acetate (700m ) added. The 'éture was al l owed to granul ate at

anbi ent. tenperature over night. |§%—6,Bﬁﬂ9_'%ép lid was filtered off and and
t he productswage BeH3Ahinb-SbRhv! e (60n) and dried in a vacuum
oven for 12h at 4 to give the title conpound as a white solid 146g

(59% . 20 'H- NMVR was identical to HM B-@gmpound in Exanple 4. 25 PXRD
anal ysis showed the product to be a s ngge pol'ynmorph termed "Form B. The
ix 1. 26 Novenber 2004

PXRD data-for FormB are listed in n

" A solution of terf-butyl (38)-3-amino-3-pheny1pr0panoate (5.04g, 22.9mmol) in
2.25M methanolic hydrogen chloride (100ml) was heated under reflux for 2 %
10 hours. The mixture was cooled to room temperature, basified with saturated
aqueous sodium carbonate solution to pH 8 and the phases separated. The
aqueous layer was extracted with dichloromethane (4x). The combined
organic solutions were washed with brine, dried (MgS0Q,); filtered and
evaporated under reduced pressure to afford the title compound, 3.97g.
15 'H-NMR (400MHz, CDCL,) : § {ppm] 1.70 (2H, s), 2.66 (2H; d), 3.68 (3H, s),
- 4,43 (1H, t), 7.25-7.40 (5H, m).

LRMS: miz  180.3 (MH").
_ PREPARATION 2.
20 Methyl (3S)-3-{(terf-butoxycarbonyllaminol-3-phenvipropanoate
nES o o
© CHy HN._ O.

A mixture of the title compound from Preparation 1 (5.38g, 30mmol), di-tert-
butyl dicarbonate (8.72g, 40mmol), tetrahydrofuran (50mf) and 2N aqueous
25 sodium hydroxide solution (25mly were stirred at room temperature for 2

1



WO 01190106 PCT/1B01/00806 39 The nelting point of FormB was determ ned
as 197 C (peak tenperature) wusing a T. A Instrunents é 0 DSC. The Scan
was made at 20 C/mnute, (anbient to 300 C) with nitroé OV PIYRPIEO4
EXAMPLE 7 N-{(1 S)-3-13-f3-1sopropyl-5-nethyl-4H 1.2.4-triazol -4-yl)-exo- 8-
azabicyci 0o{3.2. 1l oct-8-yl]-1-phenyl propyl}-4 4 d ifl u

orocycl ohe oxam de 10 The title conpound from Preparation 9 was
slurried i E&Q%%{I‘%ronet hane (9nml) and a solution of tREHIBIYUEREonpound
fromPreparation 17 (1.58g, 5:35mmol) im®2 toluene (3.2nml) was added to the
reaction m xture followed by addition of 15 acetic acid (0.3nml). To the
resultant solution was added sodium triacetoxyborohydride (1.36g,

6. 24mmmol ) in pbeurs.ofhe reBittionmeisiure was disted with ethgl acetate, thiedyals room

tenperature fo I UL @S, | e nal yse HPL and TLC and the
reaction was d%ﬁﬁ%g%ﬁﬁl%@eﬁﬁ%asf%ﬁemﬁ381?@%‘:8“?t8|%’8v@89 by 2M
aqueous pot assbmbinky drgariceohsiohs werrwishtivithanser, bend, ayed W&Qo)tﬁ?r e
separated. The,a eoys hase was washed wi th di chi or onmet hane 10m ) and

t he conbi ned g‘l‘%{gﬁ g |eé{$%?’ te&lé’Pa%\}ﬁé‘fF@g RRgssHrertoaftarsl fbs dile comppainst um

hydr oxi de ol ukiaawhife $)8.391e organi c | ayer was concentrated under
reduced pressuyr leld a l.e brown foam which was reslunied in ethyl
acet at e (10m,%Mﬁiﬁwawﬁﬁa)?@m]érﬁdﬁﬁt%3:84'(%!,Mhi3tfi§ @l 8¢ was 25
filtered of f g @ri 8% 5"2”3“*'%”*%1?%8{?%@8% pressure at 40C for. 4 hours

to 26 Novenmber 200 01/ 90106 "PCT, 6
LRMS: miz  279.7 (MH")
10 ' PREPARATION 3
terf-Butyl (1S5)-3-oxo-1-phenyipro 'Iéa'rbamate
AP H
CH, O o .

Diisobutylaluminium hydride (1M in dichloromethane, 60mi, 60mmol) was
15 cooled to -78°C and added dropwise td a solution of the title compound from
Preparation 2 (8.39g, 30mmol) in dichloromethane (150m!) at -78°C. The
reaction was stirred for 90 minutés then methanol (pre-cooled to -78°C, 40mi)
was added. The mixture was allowed to warm to room temperature and
poured into 2M adueous hydrochiloric acid (200ml). The layers were
20 separated and the agueous phase extracted with dichloromethane (2x). The
combined organic layers were dried (MgSO,), filtered and evaporated under |
.reduced pressure to afford the title éompound as a white solid, 6.72g.
'H NMR (400 MHz, CDCL,): 5 [pprm] 1.42 (9H, s), 2.86-3.00 (2H, m), 5.06 (1H,
bs), 5.20 (1H, bs), 7.22-7.38 (8H, m), 9.75 (1H, s).
25 LRMS: miz  250.1 (MH").

_ PREPARATION 4
8-Benzyl-8-azabicyclo[3.2.1loctan-3-one




40 give the He conpound which is identical with the title conpound from

Exanpl e 4, 2.05g, 75%yield. 5 26 Novenber 2004 WO 01/ 92&&2 PCPJ‘/ Iazl%%%/ 00806

41 The following Preparations illustrate the preparatio VEarg”

intermedi ates wused in the above Exanples. PREPARATION | 5 Met hyl

(3S) am no- 3- phenyl propanoate H2N~, 0 H3 A solution of tert-butyl

(3S)-3-amn yl propanoate (5.04g, 22.9mvol) in 2.25M net hanolic

hydr ogen chﬁ%‘f‘f@p‘%{lloom) was heated under reflux for 2PE&ETHBUPE The

m xture was cooled to roomtenperature, #asified with saturated aqueous

sodi um carbonate solution to pH 8 and the phases separated. The aqueous

| ayer was extracted w th dichl oronet hane: (4x) The conbi ned organic

sol uti ons were washed with brine, dr| ed (g filtered and evaporated
(

under reduced pressure to afford t titl ound 3.97g. 15 'H NWR
(400MHz, CDCI3) : 8 [ppn] 1. 70(2 2H, d) 3.68 (3H, s), 4.43
(1 H t), 7.25-7.40 (5H, m. LRMS: 80.3 (wWH ) PREPARATI ON 2. 20 Meth
3S 3- tent buto carbon am no - 3- hen ! pr_opanoat e HO TOyo . CH HNC ~0

A solution of 2,5-dimethoxytetrahydrofiiran {50g, 378mmof) in 0.025M

aqueous hydrochloric acid (160ml) was cooled to 0°C and stirred for 16

5 hours. Benzylamine hydrochioride (65g, 453mmol), ketomalonic acid (55g,

377mmot) and an aqueous solution of sodium acetate (300ml, 0.69M) were

added and the reaction stirred at room température for 1 ho'ur. The mixture

was heated to 50°C for a further 90 minutes then cooled in an ice bath and

basified to pH12 with 2N aqueous sodium hydroxide solution. The layers

10 were separated, and the aqueous phase extracted with ethyl acetate (3x).

The combined organic solutions were washed with water, dried (MgSO0,),

filtered and evaporated under reduced pressure. The residual brown oil was

distilled under reduced pressure (126°C/0.4kPa) to afford the title compound

" as an off-white sofid, 37.81g.
15 "HNMR (400 MHz, CDCL,): & [ppm] 1.64 (2H, m), 2.06-2.14 (2H, m), 2.18 (1H,

s),2.23 (1H, s), 2.68 (1H, m}, 2.72 (1 H, m), 3.48 (2H, s), 3.73 (2H, s), 7.20-

7.29 (1H, m), 7.32 (2H, m), 7.42 (2H, d).

LRMS: m/z 216.3 (MH").

20 PREPARATION 5

8-Benzyl-8-azabicyclo[3.2.1loctan-3-one oxime

Q\/N
;o

‘A mixture of the title compound from Preparation 4 (17.72g, 82mmol),

25  hydroxylamine hydrochloride (5.72g, 82mmo!) and pyridine (7.2ml, 89mmol),
was heated under reflux in ethanot (500ml) for 20 hours. The reaction was

allowed to cool to room temperature and diluted with saturated aqueous



1 H3 A mxture of the title conmpound from Preparation | (5. 389, 30mm|)

di-ter- butyl

di carbonate (8.72g, 40mvol ), tetrahydrofur

( g O%G,d 2N

aqueous 25 sodi um hydroxi de solution (25m)- were sti rré Né?[ n?
tenperature for 2 26 Novenber 2004 WO 01/90106 PCT/1B01/ 00806 42 hour s.
"reaction mxture was diluted with ethyl acetate, the |layers separated and
t he aqueouw&g&g extracted wwth ethyl acetate (2x). The conbined organic
¥hed with water, brine, dried (MySO4), PCHIBIVBE] and

sol uti ons

evapor at ed under reduced pressure to aff

white solid, 8.39g, 'HNNR 400M—|z CDCI3): 8 [ppm 1.41 (9H, s),

(2H, m, 3.61
LRVE: mz 279.

hydride (1 Min dichloronethane, 60ml, 60mmol) was i|5 coo

d the title conpound 5 as a

2.84

The

3H, : 5. 41 . 7.22-7.36 (5H,
%‘3? Mﬁc%a"i T TTOR KU Y5, féiﬁfffﬁ ar@i’tzne filtrate 5h-m.
S) - 3_oxo- 1- phervhgirarulumaePRaBded préssurd] mT,gs,aue%gpgmM q%%gg Al uni ni um

to -78C and

added dr opwi sedigtioramethaneiand weter: e |9YQTF sepasalpd and tHeraweods lapar at i on 2
(8. 399, - 30MmTD! gytiaproflvfth| REHASTBBAGRe z&?oﬁﬂec&ﬁ iidPfrgarib Bard JEGEE"" 120

stirred for 90 m nutes t en net hano

5

re- coo Wﬁﬁe

washed with brine, dried (MgSQ,), filtered and evaporated under reduced
pressure to afford the title compound as a pale brown solid, 18.10g.

- "H NMR (400 MHz, CDCl,): 3 [ppm] 1.45-1.56 (1H, m), 1.60-1.67 {(1H, m),

10

15

1.86-2.07 (2H, bm), 2.12 (1H, m), 2.21 (1H, m), 257(1H'n'1) 2.97 (1H, m),
3.32 (2H, m), 364(2H s}, 7.06 (1H s), 7.21-7.28 (1H, m), 7.32 (2H m), 7.38
(2H, d).

LRMS: m'z  231.2 (MH")

PREPARATION 6

8-Benzyl-8-azabicyclof3.2. 1loctan-3-exe-amine

QA

. A solution of the title compound from Preparation 5 {18.10g, 79mmol) in
~ pentanoal (500ml) was heated under reflux. Sodium (22.0g, 957mmol) was

20

25

added portionwise over 2.5 hours. The reaction was then heated under reflux
for a further 2 hours then cooled to 0°C in an ice bath. Water was added untii
no more hydrogen gas was evolved. The mixture was acidified using 6N
aqueous hydrochloric acid and the phases separated. The organic layer was
extracted with 6N aqueous hydrocﬁloric acid (3x), the combined aqueous
extracts were basified to pH12 with sodium hydroxide pellets {400g) and the
aqueous solution extracted with ethyl acetate (3x). The combined organic
solutions were dried (MgSQ,), fitered and evaporated under reduced
pressﬁre to afford the title compound, 15.65g.

H NMR (400 MHz, CDCL): 3 [ppm] 1.20-1.40 (2H, bm), 1.48 (2H, m), 1.58
(2H, d), 1.64-1.76



was added. The mixture was allowed to warmto roomtenperature and poured
into 2M aqueous hydrochloric acid (200nmL). The |ayers were 20 separated and
the aqueous phase extracted with dichl oromethane (2x). Fh&Ovenhe

organic layers were dried (MgSO4), filtered and evaporated under reduced
pressure to afford the "title conmpound as a white solid, 6.72g. 'H NVR (400
MHz, CDClj %Pg 1.42 (9H, s), 2.86-3.00 (2H, m, 5.06 (1 H bs), 5.20
(1H bs), 083 (5H, m), 9.75 (1 H, s). 25 LRVS: nPEI/IBIN0eBoq MH ). .
PREPARATION 4 8-B a nzyl - 8-azabi cycl o[ 3352. 1 ] octa- n- 3- on e 26 Novenber
2004 WD 01/90106 PCT/'I BO1/00806 43 A solution of

2, 5- di met hoxyt et rahydrof uran (50g, 378mmi) in 0.025M aqueous .
hydr'ochl ori ¢ agagl %GQ@XZMﬂﬁn)CQQBQﬁ-Itrﬁg 8G9qpH, 54)i 3.6BRH, @), 2987 Jp0Ur S,
Benzyl am ne hydr ochlorid , ket omal'oni ¢ aci d (559, 377mmol)
and an aqueous (b1 ¥ o4 (& ‘Eb%ﬁﬂrﬁ?ﬁc@t ate (300nmL, 0.69M were added ‘and
the reaction ed atm,k00 smature for 1 hour. The m xture was
heated to SOCS{T I\yléa fur%er%%gn@?ﬁu)?es then cooled in an ice bath and
basified to pH12 with 2N aqueous sodi um hydroxi de sol ution. The layers |lo
were separated, and the aqueous phages @E?d with ethyl acetate (3x).
The conbi nzgd organl C soI ut| ons wer XAt h water, dr| ed (MgSO4) ,
filtered and i 8eotvi 2 a ol 3pv-ex6 EoNSE brown oil was
distilled under reduced pressure (1260I 0. 4kPa) to afford the title conpound
as an off-white solid, 37.81g. 15 HNIVR (400 MHz, CDCI3): S [ppn] 1.64

(2H, n), 2.06-2.14 (2H ), 2 18 (1 E@((l H s), 2.68 (1 H m,
2.72 (1 H. n), 3.48 (2H, s), 3.73 (2

Triethylamine (9ml, 66.8mmol) was added to a solution of the title cornpound
- from Preparation 6 {13g, 60.1mmol), isobutyric acid (5.6ml, 60.5mmol) and 1-

10 (3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride (11.6g, 60.4mmol)
in dichloromethane (150ml). The reaction mixture was stired at room
temberature for 3 hours after which time isobutyric acid {1.4ml, 15mmol) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.9g,
15.1mmol) were added. The reaction mixture was stirred at room temperature

15 for2 déys after which time isobutyrfc acid-(ziﬁml. 28mmuol), 1-{3-
dimethylaminopropyi)-3-ethylcarbodiimide hydrochloride (Sg, 26mmol) and
triethylamirle (3ml, 22.3mmol) were added. The reaction was stirred for 24
hours. Saturated aqueous sodium carbonate solution (300mi) was added to
the mixture and the product was extracted with dichloromethane (2x). The

20 combined organic layers were washed with brine, dried (MgSQO,), ﬁltered and
evaporated under reduced,pre'ssure. The residue was purified by column
chromatography on silica gef using an elution gradient of dichloromethane:
methanol: 0.88 ammonia (1 :0:’0 to 97:3:0.3, by volume) to afford the title

_ compound as a white powder, 9.2g.
25 Found C, 75.43; H, 9.30; N, 9.82%
“ CyHaN,O requires C, 75.48; H, 9.15; N, 9.78%



7.29 (1 H m, 7.32 (2H, m, 7.42 (2H, d). LRMS: nlz 216.3 (MH). 20
PREPARATI ON 5 8- Benzy+l - 8-azabi cycl o[ 3. 2. 1] oct an- 3- one gﬁ me 6 | Xt ure of
the title conpound from Preparation 4 (17.72g, 82mmol ), 2@5oNSEPe; m ne
hydrochl ori de (5.72g, 82mm!) and pyridine (7.2m, 89nmmol), was heated
under reflux in ethanol (500m) for 20 hours. The reaction was allowed to
cool to roomten‘gerature and diluted with saturated aqueous 26 Novenber
2004 WO 01/ SAHEYBET/ 1 BO1/ 00806 44 sodi um carbonat e SoPCEABEHSTEhe ni Xt ur e
was filtered andthe filtrate evaporate# under reduced pressure. The

resi due was partitioned between dichioronethane and water, the |ayers
separated and the aqueous | ayer extracted with dichloronethane (2x). The
conbi ned or gani't-NMR{46Q MHacCBCE): ddmpmad . 10 (6, U, 1047, (2H( trpd .doNgECY),, filtered

and evapor at ed h re t fford the title conmpound as a
pal e brgv\n sol?28@'&53%?&*1\7@%@3%@@26%%?) $2¢ %ﬂs)-ﬂ-%ﬂﬂ,% (1 H,
n, 1.(60-1.%7 lﬁwJ,Sﬂzan,m),lz.ﬁcﬁmoQEH,(r?)ﬂ, bnrr)), 2.12 El H, ;r) 2.21((1 H, ;r)
2.57 (1 H v 2 97 (1 e 3 32 (2H, , 3.64 (2H, s), 7.06 (1 H s),
7.21-7.28 (1 %@%3"&3@%‘%"“%}, 7.38 10 (2H, d). LRVS: miz 231.2 (MH)
PREPARATI ONs 6 M_@;ﬁﬁngmi{o@r aagRqhcyclof 3. 2.- | loctan-3-exo-a mne NH2 , 15 A
solution of the title conmpound from Preparation 5 (18.10g, 79mmol) in

PREPARATION 8
8-Benzyl-3-(3-isopropyl-5-methyl-4H-1.2 4-triazol-4-yl)-exo-8-
azabicvclo[3.2.11loctane

10
Phosphorus oxychloride (9ml, 96.9mmol) was added to a solution of the title
compound from Preparation 7 (9.2g, 32mmol) and pyridine (16ml, 196mmol)
in chioroform (20m) at 0°C. The reaction mixture was allowed to warm to
raom temperature and stirred at room temperature for 5 hours. The mixture
15 was evaporated under reduced pressure, The residue was;dissolved in
chloroform (40ml) and acetic hydrazide (3.6g, 48.6mmol) was added. The
‘mixture was heated under refiux for 3 hours, Saturated aqu-eous sodium
carbonate solution (250m!) was added to the mixture and the product was
extracted with dichloromethane (2x). The combined organic layers were
20 washed with brine, dried (MgSQ,), filtered and evaporated under reduced
pressure. Toluene (200ml) and p-toluenesulphbnic acid monohydrate
(100mg, 0.53mmot) were addegd to the residue. The reaction mixture was
heated under reflux for 2 hour:-r'.. The reaction mixture was evaporated under
reduced pressure. The residue was purified by column chromatography on
: ?5 silica gel using an elution gradient of dichloromethane: methanol: 0.88
ammonia (1:0:0 to 95:5:0.5, by volume) to afford the crude product. The



pent anol (500m ) was heated under reflux. Sodium (22.0g, 957mMmvl) was
added portionw se over 2.5 hours. The reaction was then H ted unébg) refl ux
20 for a further 2 hours then cooled to OCin an ice baf 4 added
until no nore hydrogen gas was evolved. The m xture was aci di fied using 6N
aqueous hydrochloric acid and the phases separated. The organic |ayer was
extract ed J}nolg&\* ‘?queous hydrochloric acid (3x), the conbi ned agueous
extracts were ied to pH 12 with sodi um hydroxi de pBffERY®¥00g) and
the 25 aqueous solution extracted with athyl acetate (3x). The conbi ned
organic. solutions were dried (MgS™), filtered and evapor at ed under
reduced pressure to afford the title conpound, 15.65g. 'H NVR (400 MHz,
CDCl 3): 8 [ ppngrude RAtetiaRag Sidpehdgd in BNARjuESHS hydroclﬂorﬁ&c;c(@ﬂml 1.64-1.76

26 Novenber 2004 90106 PCT/ | BO1/ 0080 00 (21-1, b
2.95 (1 H, m,neaty ”’(d%ﬁ'efl%’é‘?mg "g* Wé%e@uefvﬂrochl}nc? 30 ?)ZH
m, 7.37 (2H adn):l (4#%5 adbéd. 2hé. rSadtaMﬂn)lxtu@ v%&%%ﬂn@‘ér?efﬂxf&ﬁen

1-8-azabic co 3.2.1 loct 3- |-exo 2-neth ro anam de Trlet hyI amne (9m,
66. 8mol ) was haﬂréea"h?@"éu?o‘ﬁﬁ?‘@m@ﬁeqmef fedueed BiaSeIRd The residysy epar ation 6

(13g, 60.1 thrale
(3-di net hylrg;%wr?g %%Eigl}lgﬂee%i&ﬁbggf %:)dl i %%ge%%%ﬁ%qﬁfé@?n 6g. 60. 4mmol)

i n di chl or oretsakitien (208whiand %@Oﬁ@@&ﬁs@fxﬂ' asted with dt@knr%methaw(m room
and 13- i manRyPRBeR ot pV¥gs e Vahe AR bt ST il 5. og.
and evaporated under reduced pressure. The res;due was purified by column
chromatography on silica gel using an elution gradient of dichioromethane:
10 methanol: 0.88 ammonia (1:0:0 to 96:4:0.4, by volume) to afford the title
compound aé a white powder, 3.12g.
H-NMR (300 MHz, CDCL,): & [ppm] 1.40 (6H, d), 1.70 (4H, m), 2.15-2.40 (4H,
m), 2.60 (3H, s), 3.07 (1H, m), 3.37 (2H, s), 3.60 (2H, s), 4.30 (1H, m), 7.25-
7.40 (5H, m). _
15 LRMS: m/z  325.3(MH")

- PREPARATION 9
3-(3-lsopropyl-5-methyl-4#-1.2 4-triazol-4-vi)-exo-8-azabicyclo[3.2.1]octane

. H3C

o
HNAU\';_\N
=N
H,C



15.1 nmol ) were added. The reaction m xture was stirred at roomtenperature

15 for 2 days after which tinme isobutyric acid (2.6n1, I 1-(3-

di met hyl am nopr opyi ) - 3- et hyl carbodi i m de hydrochl ori de ?ggggg%Hﬁ%%#ﬁand
triethylamne (3ml, 22.3mml) were added. The reaction was stirred for 24
hours. Saturated aqueous sodi um carbonate solution (300nl) was added to

t he nixture“gﬂﬁl&_ product was extracted with dichloronethane (2x). The 20
conbi ned or gani & Payers were washed with brine, dried (REROBAY00SS| | tered and
evapor at ed under reduced, pressure. The4§e3|due was purified by colum
chromat ography on silica gel using an elution gradlent of ‘di chl or onet hane:
met hanol : 0. 88, anmoni une to afford the title

1:.0A to. 9
conpound as a ANAMPBURY te%@g%}}mrgé)wgﬁﬁgdb% t°?§°ﬂ-§°“ﬂ thetils: N, 9.82%

C18Ha6N20 82% 6
e o1 0 geidnutd o FiShardtionbs Eh1adNe %"f‘a%&ﬁpé‘mﬁmgh@%ﬂdy\o 1/ 90

(2H, tr) 1. 6(P00mg) insgthano ( "'ﬂ)zlhemxturg\n@@*\ezted|undﬁsreﬂqx Bp2feus n), 2.27
1 H, 3.2 5H,
LREL 1 o7 g ime 88 nioort soiflon Qb Al mamilid v 87 ™

8- Benzvl - 35( 3he@te@> vogsrirefiafet hmurzaﬂd ih@rescnqn warsodilowed lig cant to ®om
Co a soluti ontPer At MlereBinRch ARdBie Bisief 3idh e sofBob e oo o) “and.
pyri di ne (16neyapbg@edrohder reduced pressure to afford the title compound as a white

solid, 1.91g | |

_ H-NMR (300 MHz, CDCl,): § [ppm] 1.37 (6H, d), 1.70-2.25 (8H, m), 2.50 (3H,
10 s), 3.05 (1H, m}, 3.70 (2H,'m), 4.32 (1H, m). ’ ‘-
LRMS: m/iz 235.0(MH")
Melting point [°C}: 150-154

PREPARATION 10
15  fert-Butyl {15)-3-[3-(3-isopropyl-5-methyl-4H-1.2 4-triazol-4-vi}-exo-8-
azabicvclof3.2.110ct-8-v|]-1-phenvlgrogylcarbamate

Sodium triacetoxyborohydride (1 ?g 8.02mmol) and glaciat acetic acid (1ml,
20 17.5mmol) were added-to a solution of the title compouhd from Preparation 9
(1.6g, 6.84mmol) and the title gompound from Preparation 3 (2g, 8.03mmol)
in dichloromethane (40mi) and' the reaction stirred at room temperature for 2
hours. The mixture was basified with 10% wiw aqueous potassium carbonate
. solution and extracted with dichloromethane {2x). The combined organic
25  extracts were washed with brine, dried (MgSO,), filtered and evaporated



in chloroform (20m) at OC. The reaction mxture was allowed to warmto
roomtenperature and stirred at roomtenperature for 5 s. The m xture
15 was evaporated under reduced pressure. The residue V\ggﬁﬂ"g@aﬁ%@‘ﬁ n

chl orof orm (40nml) and acetic hydrazide (3.6g, 48.6mmol) was added. The

m xture was heated under reflux for 3 hours. Saturated agueous sodi um
carbonate s (ﬁﬁli 9@ (250nl) was added to the m xture and the product was
extracted w & ¢hi or onet hane (2x). The. conbi ned or ganiPET{IBALEYEs wer e 20
washed with brine, dried (MySp4); -filtef®d and evaporated under reduced
pressure. Toluene (200m) and p-tol uenesul phonic acid nonohydrate (100nyg,
0.53mmol ) were agded to the residue. The reaction mxture was heated under
refiux for 2 hdlTFEr refHerd Rrgssure,n The sesidue weapusfiedty ealeinunder  r educed

ressure. The rc@sdrgh itidd Y] r.aph n 25 silica
gel using an el uti 0'ni%rr§g§¥2g§m%%§%iu§iﬁ %ﬁgﬂn@ﬂgﬁ%ﬂmnéfﬁgﬂgq%egh% anmoni a

(1:0:0.to 95: 5Methgnoinpl.83 ammania (140:84d 87.6:219@ 25 rhydelyme)doaffordFhe id Novenber

2004 WO 01190%&_@};@3@%}4@%8%%5 rude material was suspended in 6N

aqueous hydrochlori c ac n heat ed under reflux for 12 hours
af t er whi chSt'i WeNMRN360 hir CDG)Addppinb1.40 (154 ing), ( Z01AH WS 1o8tdeds The

‘reaction m xt u Ll €F for hours. The m xture was

evapor at ed ung@%' }ﬁ@?uggﬁﬂgsggﬁé%fﬂta?’gs@ﬂué F00AtH.gak 8t 0H md addi ti on
of saturated atjB@(it mp¥3S<i My a20nAL @), S20-Pab st (BPOM) and the product
was extracted %Q %%zlch' thane (3x). The conbined organic |ayers were
washed with brl'r s 'eﬁ%&), filtered and evaporated. under reduced
pressure. The residue was purified by colum chromatography on silica gel

using an el ution gradi ent of dichioromethane:
10 PREPARATION 11

(15)-3-[3-(3-Isopropyl-5-methyl-4H-1.2 4-triazol-4-vl}-exo-8-

azabicyclo[3.2.1Joct-8-yl}-1-phenyl-1-propanamine

H,C CH,
‘ N
@J\”“ =
- HyC

A mixture of the title compound from Preparation 10 (2.5g, 5.35mmol), 2.25M
15 aqueous hydrochloric acid and methanol {(70m!) was heated under reflux for 5
minutes and stirred at room temperature for 1.5 hours. The reaction mixture
was allowed to cool o room temperéture and evaporated under reduced
pressure. The residue was basified by the addition of saturated aqueous
sodium carbonate solution (150mf) and extracted with dichloromethane (ﬁ).
20 - The combined organic layers were washed with brine, dried {(MgSQ,), filtered
_ and evaporated under reduced préssure to afford the title compound as a
- white foam, 1.80g. _
'H-NMR (400 MHz, CDCL,): & frpm} 1.37 (6H, m), 1.42 (4H, m), 1.85 (2H, m),
'2.05 (2H, m), 2.20 (2H, m), 2.42 (5H, m), 3.00 (1H, m), 3.37 {2H, m), 4.10
25 (1H, m), 4.30 (1H, m), 7.30 (5H, m).
folp +15.0° (c =0.10, MeOH)




10 nethanol: 0.88 ammonia (1:0:0 to 96:4:0.4, by volune) to afford the
title conpound as a white powder, 3.12g. 1H-NI\/R (300 3 8 [ppmM
1.40 (6H, d), 1.70 (4H, m, 2.15-2.40 (4H, ., 2.60 (g%'\‘?)’emg %%00(41 H,
m, 3.37 (2H, s), 3.60 (2H, s), 4.30 (1 H, rr) 7.25- 7.40 (5H, nm). 15 LRVE:
m z 325. 3( M) PREPARATION 9 3-(3-1soproovl-5-nethyl S4H1. 2. 4-triazol -

- Vi) - exo- 8- 239} [(l:icl ol 3.2. 1l octane 26 Novenber 2004 WO 01/90106

PCT/ 1 BO1/ 00 . Ammoni um formate (6g, 92mml) was BRBA/WEsa sol uti on
of the title conmpound from Preparation® (3.12g, 9.6nmol) and pal |l adi um
(I'l') hydroxide (500mg) in ethanol (400ml). The m xture was heated under
reflux for 2 hours after which time 0,88 ammonia solution (2m) was added.
The m xture was 5 heated under refHREPKRA&TI(DNWdur and the reaction was
allowed to cool“;Q .‘ £ed t roygh Arbocel ™"

(filtration aiady- pressure to

afford.the ti tdzeblcmm&ﬂr_rmca-s@ Ws-ﬂwromhvmlroé&lc%ﬁimdfb NVR (300 MHz,
C(c)C3): 5 [ppm 1.37 (6H, d), 1.70-2.25 (8H, 2.50 (3H, 10 s) 3.05
(1H m, 3.70 (2H -m, 4.32 (1 H m_ LRVS mz 235:0(M+) . Melting
point [C]: 150-154 PREPARATION 10 15 f§%t::Bu 11 S 3- 3 3-iso ro -5-neth
|-4H 1 2 4-triazol-4- ! exo-8- azabi g ,_3 2.1 loct 8- -1-

Va .uJ.

phenyl pr opyl car banat e 05[\ HCICH
Y
O
. H,C

5 The title compound was prepared from the title compouhd from Preparation 9
(1.0g, 4.27 mmol) and fert-butyl (15)-3-oxo-1-(3-
fluorophenyl)propylcarbamate (EP-A-1013276) (2.2g, 8.23 mmol) using a
similar method to that described in Preparétion 10, 0.76g.

LRMS: miz 486 (MH").
10
PREPARATION 13
(15)-3-[3-(3-Isopropyl-5-methyl-4H-1,2 4-triazol-4-yi)-ex0-8-
azabicyclo[3.2.1toct-8-yi]-1-(3-flucrophenyl)-1-pro 'anamine

l-lscICH3 .

ﬂU\N N

N -
H,C

15 The title compound was prepared from the fitle compound from Preparation
12 (760mg, 1.57 mmol) using é similar method to that described in
Preparation 11, 200mg.

LRMS: m/z 386.2 (MH").

F

20



9 CHOCCH3 A3 H3r Sodiumtriacetoxyborohydride (1.7g, 8.02mml) and
glacial acetic acid (1 m, 20 17.5mol) were added to ? i\Pl ution_of the
title conpound from Preparation 9 (1.6g, 6.84mmol) and FREVPIPE Mpound
fromPreparation 3 (2g, 8.03mvl) in dichloronethane (40nl) and the
reaction stirred at roomtenperature for 2 hours. The mxture was basified
W th 10%V\A S I%‘L'us pot assi um car bonate sol ution and extracted with
di chl or onet hane ? The conbined organic 25 extract sPAEEIVEhed with
brine, dried (I\/gSO4) filtered and evaposiated 26 Novenber 2004-WO 01/90106
PCT/ | BO1/ 00806 49 under reduced pressure. The residue was purified by
colum chromat ography on silica gel wusing an el ution gradlent of
di chl oromet hane: net hanol : 0. 88 a?RﬂMRA'('IIIr«DM) to 97.5:2.5:0.25, by
volune) to affgord_the title co ou n a white foam 2, 59 5 "H- NWMR (300
Mz, CDCI'3): 8 SpBHiHorckdo on xid 4H, ™), 1.80-2.15 (4H m, 2.30
(2H, m, 2.40 (2H, m, 2.58 (3H, s), 3.00 (1H, m, 3.40 (2H, m, 4.30 (1
, m, 4.85 (1 H m, 6.20 (1 H, 'r:T) 7.20-7.40 (5H, m. LRVS: mz 468.4

H

(MH) 10 PREPARATI ON 11-

Li)-3-[3-(3-1sooronvl -5-net hyl -4H @ 1GQ0Ol - 4-y1) - exo-8- azabic clo
3 1 :

oct 8- -1- hen |I-1- roanam pe

5 4,4-Difluorocyclohexanecarboxylic acid (118.2g, 0.72mol) was dissolved in
toluene (296ml). To the clear solution was added thionyl chloride (261ml,
3.6mol) and the resuitant solution was heated under reflux for 1.5 hours. A
sample was taken and concentrated and "H-NMR indicated complete
conversion to the title compound. The reaction was cooled to room

10°  temperature and the thionyl chloride was removed urider reduced pressure
and replaced with toluene to give the title compound as a toluene concentrate
at a total volume of 581ml.
H-NMR (300 MHz, CDCL,): 3 [ppm] 2.29 (1H, m); 2.20-1.70 (8H, m).

15

PREPARATION 15
Ethyl (35)-34{[(4.4-difluorocyclohexylicarbonyllaminol-3-phenvlpropanoate

0 NH ©O
/

20



H3C A m xture of the title conmpound from Preparation 10 (2.5g, 5.35mmol),
2.25M 15 aqueous hydrochloric acid and net hanol (70nl) s heat ed ﬂnder
reflex for 5 minutes and stirred at roomtenperature fo?g§k§ew <204 he
reaction mxture was allowed to cool to roomtenperature and evaporat ed
under reduced pressure. The residue was basified by the addition of
saturat ed 1ol¥ 6.sodiumcarbonate solution (150m ) and extracted with
di chl or onet hane @%x). 20 The conbined organic Iayers Wl @/IRBI880 Wi t h
brine, dried (MgSO4), filtered and evaporated under reduced pressure to

afford the title compound as a white foam 1.80g. 'H NVR (400 MHz, CDCl 3):

m T3 42" (o TS gishind FianaRhorgpapaiedrodtionda Tids, 48 8tmal) way  “4. S0 (1
0/ D106 PCT] | BT D0R0G 50 DDA N o ek adleob ¥6URH! of200% VIO

) - 3- (3- ( 3-i sofPIHR _qa?by_nﬁgq Mg&fgﬁﬁpqyﬁlﬁfﬂqoﬁ)cﬁdd@dyﬁ{a raigirg wag cabled

rycl o[ 3. 2. 11 oes o€ id schatlod-df mame%hﬁﬂﬁha@rr&ﬁﬂr@ﬁr&mhe(@sghe title

conpound was prepared fromthe title conpound from Preparation 9 (1.0Qg,
4.27 mol ) and3@aHeo! hinitglueny (Spm wasnrdded B the reantiop mixiyle) Phomsultantbanat e

[ Proparati of g fre/ared i el BrpBillie Pl BTy “oC o

, reaction mixture indicated that the reaction had reached completion. The
layers were separated. The bH of the aqueous phase was pH=9. The
aquedus layer was washed with dichloromethane (100mi). The combined

.10 orgénic tayers were washed with water (100ml) and then with 1M aﬁueous
hydrochloric acid (100ml) followed by a wash witﬁ water (100ml). The organic
layer was concentrated to a 5rown oil and the oil was granulated in ethy!
acetate: heptane 1:2, by volume (50mi) for 4 hours. The white solid was
filtered off and dried in an oven under reduced pressure for 12 hours at 40°C
15 to yield the title compound as a white solid, 10.2g, 66% in yield.

"H-NMR (300 MHz, CDCL): 3 [ppm] 7.30 (5H, m), 6.76 (1H, br d), 5.40 (1H,
m), 4.08 (2H,-q) . 2.96-2.75 (2H, m}, 2.30-165 (9H, m), 1.15 (3H, ©).
LRMS: m/z =338 (M)

20
c PREPARATION 16
{1S}4 4-Difluoro-N-(3-hydroxy-1-phenylprapylicyclohexanecarboxamide

G NH



(1S) _3-[3-(3-isopropyl-5-nethyl _4H 1.24-triazol -4-vl) - exo- 8-

azabi cycl o(3. 2. 1t oct - 8-yl 1- 1- (3-f | uor ophenyl )-1 -propan 15 The
title compound was prepared fromthe title conmpound fro%ﬁ’é‘ff&?%%o@ﬁ 12
(760nmg, 1.57 mmol) using 4 simlar method to that described in Preparation
11, 200ng. LRMS: mfz .386.2 (M#), 20 26 Novenmber 2004 WO 01/90106

PCT/ | BO1/ OOQQgOl?PJO PREPARATI ON 14 4,4-Difluorocycl ohexanecarbonvl chloride
5 4, 4-Difl uot 0&ycl8hexanecar boxyl i ¢ acid (118.2g, O. 72mBEFIRIKE03 ssol ved in
t ol uene (296nl11). To the clear solution %8s added thionyl chloride (261 m,
3.6nol) and the resultant solution was heated under reflex for 1.5 hours. A
sanpl e was -t aken and concentrated and 'H- NMR i ndi cated conpl ete ‘conversion
to the title cc[ﬁﬁpSMmo‘F&-pheWbpml (MEﬂgcbaDBﬂI)MSrdmnwe@m t enper at ure and

t he t hi onyl ch ri de rider re ressure nd replaced with
ol uene 1y of venSprReet EREDh dabetud SRIBRE Bt ol SR {0t

vol une of 591 (@0omi) hbdﬁMBdé@%e%ﬁmamrldsrc MixtupPWhs ocléd ©16°0 an@the 2. 20- 1. 70
(8H, r‘r) f5 PREPARATION 15 Eth

(3S) - 3z([ L4, 4- fenerqqtrmoégsm@rﬂmafawbm\mﬁﬁqlqﬁd as3 iglWens cencsniraisoat e 20 26
Novenber 2094 (87.3g, 0.20mol, 224ml), keeping the temperature below 10°C. The resultant

slurmy was stirred for 15 minutes at 5°C. HPLC analysis of a sample indicated
that the reaction had gone to completion. Water (310 m!) was added and a
biphasic mixture was obtained. The layers were separated, the aqueous tayer '
was washed with dichloromethane (300 ml) and the combined organic layers
10 were washed with 1M aqueous sod‘iu:.n hydroxide solution (300 mi). The
combined organic layers were concentrated under redueed pressure to a
- brown solid. The solid was sluried in toluene (120ml) which resulted in a thick
white slimy. Methyl-tert-butyl ether (240ml) was added to give a mobile white
slurry. The slurry was stirred at 0°C for 1 hour and the white solid was filiered
15  off, The solid was dried in an oven under reduced pressure for 12 hours at
40°C to give the title compound, 53.9g, 89% yield.
'H-NMR (300 MHz, CDCL,): 3 [ppm] 7.30 (5H, m), 6.18 (1H, brd), 5.20 (1H,
m), 3.75-3.50 (2H, m), 3.05(1H, br s), 2.18 (4H, m), 2.00-1.62 (7H, m).
LRMS: miz = 297(M)
20 .

' PREPARATION 17
(18)-4 4—D|ﬂuoro- -(3-0x0-1 -phenvlnron\LL\[cIohexanecarboxamlde

3
Cr‘w



WO 01/90106 52 PCT/1B01/ 00806 Ethyl (3S)-3-am no-3-phenyl propanoate

hydr ochl ori de (10g, 43.6nmmol) was slurried in dichloronethane (1 0n1) and
a saturated aqueous solution of sodium carbonate (100nt GMRra&t (100rr1)
added. The m xture was cooled to OC and solution of the title conpound
fromPreparation 14 (7.96g, 5 43.6mol) in toluene (38nl) was added to the
reaction m@cﬁéﬁ g'he resultant mxture was stirred for 1 hour at room

t enper at ure B9 hal ysis of the reaction m xture indPEEPBEHBAt t he
reaction had reached conpletion. The | &gers were separated. The pH of the
aqueous phase was pH=9. The aqueous |ayer was washed w th dichl oronet hane
(100m ). The conbined la organic |layers were washed with water (100m) and
then with 1M aqueous hydrochl oric acid (100m) followed by a wash with

wat er (100m). gani ¢ er nc ed to a brown oil and the
oi | was granul § l}éﬁ ﬂ?%@Y"d‘@ﬁﬁ%(eﬁgﬁtiﬁémﬁ as BYmeEgine (50m ) for 4
hours. .The \Ahldicshlcs@hetﬂaﬂ@g'rsﬁi)ldneéﬂﬂw élfrrfospﬁéie@fmeagérno%aﬂetﬁyl@&lfdimef reduced
pressure for 12 hours at 40Cis to yield the titl g)oun as a white

solid, 10.9g, (663p! wagpdded andﬁbwwﬁam@o Iyfipn wagegoly dt PpﬁﬁP‘UVOIBQf(SH m,

(ot grjl, " 45 t%ﬁmﬁp@d(ﬁ%"&m%mzaﬂ?@%gq?é\/ﬁ%’?g%g %ﬁ@ﬁﬁﬁ'ﬁ% 16 ( p 23018
S)-4_,4-Difl u@hrnethylﬁlsfoﬁgder(ww Indichdorpmethant (88ml) waeaddeddcsiovdp kathiiede OH 26
Noverrber 2004 r(\!g:tlgljr mga%@eepmg the temperature below 10°C. The resuitant yellow
solution was stirred at 0°C for 2 hours until a TLC sample indicated that all
starting material was consumed. Water (750ml) w;':ns added and a biphasic
10 mixture was obtained. The mixture was dituted with toluene (750ml) and the
layers were separated. The organic layer was washed with 0.5M aqueous
hydrochloric acid (750ml) and with brine (750ml). The organic layer was
concentrated under reduced pressure to a brown solid which was taken on to
Example 7 without further purification. A sample of the solid was purified by
15 granulation in ethyl acetate: methyl-terf-butyl ether (1:5, 4mi/g).
'H-NMR (300 MHz, CDCL): & [ppmj] 9.78(1H, s) 7.30 (5H, m), 6.15 (1H, br-d),
5.50 (1H, m), 3.05 (2H, m), 2.18 (3H m), 2.00-1 55(6H m).
LRMS: m/z =285(M }

20

PREPARATION 18
Benzyl (15)-3-ox0-1-phenvipropylcarbamate

ol
o,

;

Sulphur trioxide pyridine complex (965g, 6.1mol) was slurried in

25 dichloromethane (2) under an atmosphere of nitrogen. Dimethyisulfoxide (21)



PCTI |1 BOLI 00806 53 (3S) - 3- Am na- 3- phenyl propanol (30.9g, O. 20rm| ) was

di ssol ved in dichloronethane (300m) and aqueous sat ur hi& u
carbonate solution (300ml) was added. The resultant mg VEM rxéagr“e was

cooled to 5C and the title conpound from Preparation 14 was added as a

t ol uene concentrate 5 (37.3g, 0.20nol, 224ml), keeping the tenperature

bel ow 10C. sﬁ&F'tant slurry was stlrred for 15 m nutes ag 5C. HPLC
anal ysis of ‘a sanpl'e indicated that theyreaction had gBﬁEnfU'@ﬁhpletlon
Water' (310 m’) was added and a biphasic nixture was obtained. The |ayers
wer e separated, the aqueous |ayer was washed with dichIOronethane (300 m)

dth nbi '
2L o) s R8 HELCER B0 b MRS BT o
l(JEgS;m ; esl\zceﬂ (pspswdgaxya-mrentdpmwcaabmdte (BFRg, 20rhdd), mwﬂmitﬁé Ib efl : n Eﬁl uene
I C e I.n fe ur.r er u et ner
(240mL). was ao@g%“{'% graliand %Bﬁ?w'é”'%’]f%dleé“?g!‘i’l?‘{?/rom?ﬂ@"gl({ﬁ"ﬂvaﬁ/asyst| rred at
0C for 1 hour édﬂ@dtsllﬁtly%théréé&lérdm%ﬁekééﬁuﬂ @%pb‘éat&fefbelon@:O'th was dried

in an oven under reduced pressure for 12 hours at 40Cto give the title

conmpound, 53. ggsulpmysiiow splutiopwaeRtiraba 0V or Lhbpws: Asamnpleas?. 30 (5H, m),
¢,h0 (1, b ol 1 gt faduitobib o ol o), 7 1
4- Di f 1 uor o- N- ((8-6bpveasladuiedrant @righasicoyislusheasolbtemetd Olehiditre Was F 26 Novenber
2004 WO 01/ 901(:9 l%ted with toluene (8.61) and the layers were separated. The organic layer

was concentrated under reduced pressure to yield a brown foam, which was

10 taken on to Preparation 19 without further punﬁcatlon "

‘H-NMR (300 MHz, CDC\,): 8 [ppm] 9.78(1H, s) 7.30 (6H, m), 6.15 (1H, br-d),

5.50 (1H, m), 3.05 (2H, m), 2.18 (3H, m), 2.00-1.55 (6H, m).

LRMS: m/z 283 '

15 PREPARATION 19
' Benzyl {15)-3-[3-(3-isopropyl-5-methvi-4H-1,2 4-triazol-4-vi}-exo-8-
azabicyclof[3.2.1]oct-8-vil-1-phenvipropylcarbamate

Me Me

©/\©)w &

The title compound from Prepdration 9 (13.59, 32mmol) was slurried in

20

dichloromethane (27ml) and a solution of the compound from Preparation 18
(9.93q, £35mmol) in toluene (50m!) and dichloromethane (50m!) was added to
the reaction mixture followed by addition of acetic acid (2.7ml). To the

25 resultant solution wa§ added sodium triacetoxyborohydride (8.1g, 38mmol) in
portions. The resultant slurry was stired at ambient temperature for 1.5

hours. A sample was analysed by HPLC and TLC and the reaction was



54 PCT/1B01/ 00806 Sul phur trioxide pyridine conplex (80.3g, O. 50rm|) was
slurried in dichloronethane (175ml) under an at m)spherg (q?t
Di met hyl sul foxi de (175nml) was added and the resul tant $8NAFY e cooI ed
to OC. A solution of s the conpound from Preparation 16, triethylam ne
(70mL, 0.50mol) and dinethyl sul foxi de (88ml) in dichl oronethane (88m) was
added sl ow %oo?lmf De reaction m xture keeping the tenperature bel ow 10C
The resul tant yelTow solution was stirred at OC for 2 PfAWB&IARYHAG | a TLC
sanpl e indi-cated that all starting nate¥ al was consuned. Water (750nt)
was added and a bi phasic 1o m xture was obtained. The m xture-was dil uted
with toluene’'(750m) and the |ayers were separated. The organic | ayer was
washed with 0. SRPTEGH EOMBleta WiterdBT mb) was aditelt (ol50ed by 2Mchqokbds Mdmgﬁ (750mt) .
o]

Th | d t lid
which s+ akonTaroXae soBRElE O e IARE 1y B Es Baiecrip okt o2 b sanpl o of
the solid was 39ditipp P& #0M pqusousrsadiuireltydooxidenaret thi Ia g@?sﬁh%%s%?rged

thyl -tent-- | 'H NVR (30
ge 78{1 Hens) 5%%)5;’ ﬁ'—‘?ﬁ f "g%siﬂ?/i'?ﬁ'_“&)”ﬁ‘ra%e"us O@W"(Wdﬂwdﬁ)(?ﬁﬁl)% (2&rTi n,
2.18 (3H 8, and@ﬂthlurﬁa (mhl) T or@dﬂi@ayéﬂv@sx%ﬂéédﬂhle@&?ﬂ%%ﬁ@@ |CN 18 Ben

al 1 S 3-oxo- car Sul phur trioxide pyridine npl ex (965g,
6.1rnol ) was i"c"uslrgrs{éet yfeﬁdiga 5‘?”"6?06%3?\&%7?'@1) under an at nosphere of

i trogen. | Di eHNR (O0NMHASCHEN) 5 BbravRveR! 2906 1 o, 9910840,
m). 2.05 (2H, m), 2.15-2.45 (6H, m), 2.97 (1H, m), 3.36 (1H, br-s), 3.45 (1H,
'+ br-s). 4.25 (1H, m), 4.93 (1H, br-s) 5.10 (2H, m)7.10-7.40 (10H, m),
10 LRMS: mfz 502

_ PREPARATION 20
{18)-3-{3-( 3-!soprqpvl-5—methvl-4H-1 .2.4-triazol-4-vl)-ex0-8-
azabicyclof3.2.1Joct-8-yl]-1-phenyl-1 -propanamine

15

+ The title compound from Preparation 19 (309g, 0.62mol) was dissolved in
methanol (3.11). Paliadium (if) hydroxide (31g) was added and the resuftant
20  slurry was stired under an atmosphere of hydrogen at 345kPa (50psi) for 12
hours. A sample was taken and analysed by TLC and HPLC and the reaction.
was deemed complete. The reaction mixture was filtered through Arbocel™ - |
- (filtration aid) and the filter pad Was washed with methanol (500ml). The
methanolic solution was concentrated to afford the title compound as a white

25 foam, 1769, 78%. 'H-NMR identical to the title compound from Preparation
) 11.



PCT/ 1 BO1/ 00806 was added and the resultant solution was cooled to 0C. A

sol ution of benzyl (1S)-3-hydroxy-1-phenyl propyl carba 577 . Omol),
triethyl amine (845ml, 6.1 nol) and di methyl sul f oxi de (%5‘%"%”‘39%00%

di chl oronethane (1 mM) was added slowy to the reaction m xture keeping
tenperature bel ow 10C. The 5 resultant yellow solution was stirred at 0OC
for 2.5 hOUQﬁ;G ﬁgple was analysed by TLC indicating that all starting
material was CoRSUMed. Water (8.61) was added and a bi BERES0t ure was
obtained. The mixture was diluted with £6Fuene (8.61) and the |ayers were
separated. The organic layer was concentrated under reduced pressure to
yield a brown foam which was 1o taken on to Preparation 19 w thout further
purification. 'H NVR (300 MHz, C(c)CI3): 8 [ppm 9.78(1 H, s) 7.30 (5H, m,
6.15 (1H, br-d), 5.50 (1 H n), 3pREpPARKTION p12- 18 (3H, m), 2.00-1.55 (6H,
m. LRVS: mz 283 15. PREPARAT ON'IQ‘B__‘“T“TI‘

S) - X3- (3-i sopr 4-8razahi 211]octg
azabi cvcl o[ 3. 2. 1loct 8-yll-1 phenyl prooylcarba mate 20 The title conpound
from Preparation 9 (13.5g, 32mvol)._was Njurr/ﬁdoﬁn di chl oronet hane (27m )
and a solution of the conpound ‘ Cayion 18 (9.93g. 35mmol) in

t ol uene (501 ) and dichl or onet ha was added to the-reaction

m xture followed by addition of acetic acid (2.7m). To the 25 resultant
sol uti on wa8 added sodi umtri acet oxyborohydride (8.1g, 38mml) in

portions. The g en erature for 1.5
hours. A sanpl e(?‘ﬁ\/\ggltegdrttt yéedfoﬁfwﬁﬁ’i%ghrﬁdg%é%%oﬁeb Fé@g&"‘(ﬂﬁ‘ was 26
Novenber 2004 $hesadaddn irdestrial methylated spirit (250ml). A solution of hydroxylamine
hydrochloride (17.8g, 0.26mol) in water (250ml) was added resultiﬁg in an
exotherm. Sodium bicarbonate (23.4g, 0.28mol) was added and a small

QO
~

10 endotherm and frothing were noted. The resultant solution was stirred for 12h.
A white solid was formed and this was collected by filtration and dried in an
oven under reduced pressure for 4 hours at 50°C to give the fitle compound
as a white solid, 43.1g, 81% yield.

15 PREPARATION 22
Benzyl-8-azabicyclo[3.2.1]octan-3-exo-amine

Clean sodium metal (24.3g, 1.06mol) was added in pieces to toluene (300mt)

20 atroom temperature and the mixture was heated under refiux. A solution of
the title compound from Preparatlon 5 (20.0g, 87mmol) in toluene (200ml)
and pentanol (120ml) was added slowly over 15 minutes to the refluxing

reaction. During this time gas gvolution was observed. The resultant mixture
was heated under reflux for 2 hours to ensure complete consumption of

25 sodium. A thick white slurry had formed The reaction was cooled fo 80°C and
iso-propyl alcohof (200ml) was added. The reaction was allowed to cool to
room temperature and water (700m|) was added. The aqueous layer was



56 PCT/1B01/ 00806 deened conplete. Water (27ml) was added foll owed by 2M
aqueous sodi um hydroxide solution (27nml). The aqueous | a was basified
to pH 11-12 by addition of 1 OM aqueous sodi um hydr oxi QQMQmPWQQ%erS
were separated. The organic |ayer was washed with | M aqueous sodi um
hydroxide (27ml) 5 and with brine (27nl). The organic |ayer was

concentrate %g{ﬁreduced pressure to yield a pale brown foam 13.39, 76%
. "HNWR (3 : 8 [ppm 1.39 (6H d), 1.55- 1P<7"?{“’(°k’|14806m 1. 84
(2H, m, 2.05 (2H, m, 215245(6H, ny, 2.97 (1 H m, 3.36 (11H, br-s),
3.45 (1 H br-s). 4. 25 (1H, m, 4.93 (1H, br-s) 5.10 (2H, n)? 10-7.40 (I
OH m. io LRVE Al

15, (5 I sopr ByFeR! %ﬂﬁﬁw o erepnalptis yprospiprig acd (140 mi)

azabi cycl of 3. 2(gkdo@Rim@bYeéned): PRERMLck waskstined fenisfindfes g thé raklsrscorrpound
from Preparation 19 (30 i ssol ved in nethanol “(3.11).

Pal | adi.um (11)W5H9&Flﬁﬁ(ﬁfﬁé%tﬁﬂﬁEW%e?QB@Bwa&ﬁ@d?%@ tha agrequstlaysy whicly ry was
stirred under \ap R RSPBYHEL %M%Heﬂswoﬁonﬁéé«k@o%s%é@i@ﬁm ydrgligel 2 hours. A

sanpl e was taken and anal ysed TLC and HPLC and the'redction. was deened
conpl ete. The (f’e@aaﬂwayeﬁ weler @pﬂﬁseq and tee emanitrlaysyvasrdepesntrated fi | trati on

aid) and the f lp E(n‘{wé}{g]n%g hanol I C
sol ution was Cdé':'ﬁ%@ﬁe{lﬁg%e@'@? P’for‘%ﬁa?ﬁe tliwgﬁ'conpou-n emﬁthé?e 25 -foam
1769, 78% HwisReimdeed by ateotropicdistiiatioh avitb svaber(RGDrhY) end meerpateat ion 11. 26
November 2004 r\e/zgdg (‘Jgg g’e(?r?ovp Eﬂ;@'a?% O%P o%}illatlon with toluene (200mil) to give

the title compound as a pale yellow ol containing traces of toluene, 18.0g,
10 95% yield. |

PREPARATION 23

15
A 20l fixed rig was charged with dichloromethane (51), sodium carbonate
(900g), water (8.71) and the title compound from Preparation 6 (1200g,
5.56mol). The resultant mixture was cooled to 0°C. Isobutyryl chloride (700m,
6.67mol} was added over 30 minutes keeping temperature below 10°C. The

20 resultant mixture was stirred ahfrofn 0°C to room temperature for 2 hours.
The reaction was deemed comp!ete-aﬂer 2'hours by HPLC analysis. The
layers were separated and thg aqﬁeous tayer was washed with
dichloromethane (1.5 ). The z;queous layer was pH 8. The combined organic
layers were washed with 1M aqueous sodium hydroxide solution (1.51) and

25 the dichloromethane was dist_ilieq off and ethyl acetate added to give a final

volume of 3l. The resultant mixture was heated under reflux to give a clear



- .57 PREPARATION 21 8-Benzyi -8-azabicycl aT3. 2. 11octan-3-one oxinme OH A

m xture of the title conpound from Preparation 4 (50g, nol S
di ssolved in industrial nethylated spirit (250m). A s%ﬁﬁqVBW%S'\fI%M

hydr oxyl am ne' hydrochl oride (17.8g, 0.26npl) in water (250m ) was added
resulting in an exotherm Sodium bicarbonate (23.4g, 0.28npl) was added
and a snal | goﬁ’ﬁgﬁt herm and frothing were noted. The resultant solution
was stirred Tor . A white solid was forned and thi s PEEBEE0ect ed by
filtration and dried in an oven under r&8uced pressure for 4 hours at 50C
to give the title conpound as a white solid, 43.1 g, 81 %yield. 15
PREPARATI ON 22 Ben |-8-azabic cio 3.2.1 octan-3-exo-am ne NH2 C ean sodi um
met al (24.3g, 1lbrognsplutions Thddelitiomwps ecsad to25°Cl avent.5(H30BEN thé@tat room

t enperature ang,the mxture heat ed under reflux. A solution of the
ti{rlpe colrjrpoundgf({; BWrgrli%’gPﬁﬂq%ﬁ agﬁ\ag pgra %r?rfﬂbﬁt’é "’?’F\’teisolsrﬂ%ﬁ@t‘? soohl) and
pent anol  ( 120Mbhichaad IEHIRA vesebiratey lbatith Hikieke ﬁlﬁatte'lé‘asfaeofdle&féc} e

reaction. During this tinme gas evoluti'on was observed. The res
mxture was hEgcY toR@kliise Beisgld stuek on e holtome The tamperaturephast iept ahsunpt i on

B0C and 1 50, pragy | uT Sl s st b M Mr e ENBRALR (BT WA oved 1o
cool to room edegstiodhe reactontd wetriexe thenemainingwodid aaddhk siiinewasiaedats | ayer
was 26 Novenmbeg, £00f M8 1RAT A8 wadried in an oven under reduced pressure to

give the title compound, 936g, 59% yiéld. The liquors were evaporated under

reduced pressure to a total volume of 1.5 and the resultant brown solution

10 was coaled to 10°C to give a slurry. The white solid was filtered off and dried .
in an oven under reduced pressure to give a second crop of title compound,
144g, 9%. Overall yield: 1080g, 68%.

PREPARATION 24
15  8-Benzyl-3-(3-isopropyl-5-methyl-4H-1,2 4-triazol-4-vl).exo-8-
azabicyclof3.2 1]octane

: Me.  _Me
N™ N
CANM }
)'—'"N
Me

A fixed rig was charged with dichloromethane (71) and PCI, (719g, 3.45rhol).
The resultant slurry was cooleq to' 0°C. A solution of the titie compound from
20 - Preparation 7 (760g, 2.66mol) in dichloromethane (2.51) was added over 30
minutes keeping the temperature below 10°C. The resultant solution .was
stirred at from 0°C to room temperature for 2 hours. The resultant pale yellow
solution was cooled fo 0°C. A solution of acetic hydrazide (315g, 4.27mol) in
‘ - 2-methyl-2-butanot (ca.1.51) (prepared by dissolving'the acetic hydrazide in
25 acetonitrile (1) and 2-methyl-2-butanol (21) and stripping off the acetonitrile
and 500ml of 2-methyl-2-butanol) was added slowly keeping temperature

T



PCT/ 1 B01/ 00806 adjusted to pH 1 by the addition of concentrated
hydrochloric acid (140 m ), (exotherm observed). The r I on stirred
for 15 mnutes and the |ayers were separated. Ethyl acgggﬁé( W\é%;r?ﬂ% was
added to the aqueous | ayer which was adjusted to pH 12 by the addition of
1 OM aqueous sodi um hydroxide 5 (40nl). The | ayers were separated and the

organi ¢ | ayglg eseconcentrated under reduced pressure to vield a pale
yell ow oil. Peont anol trapped in the oil _was renoved byr%%gwﬂﬁ)ﬂﬁi Cc

distillation with water (200nml) and the %hter residue-was renoved by
azeotropic distillation with toluene (200nl) to give the'title conmpound as

a pale' yellow @i| ¢ ainin races,. of toluene, 18.0g, 10 95%yvyield.

PREPARATI ON 23%e|§>¥"oﬁﬁb( Jfﬁ"eﬁgy‘}t@’g-ﬁéﬂ%ﬂﬂ Vo plisred af roqrp dgmipprature for 12 :

yl ) - 2- met hk| priggua aRed8ackbn fag Qderhbd BSmblelt e)wpgetahaﬁgs dhd il chl or ofret hane
an e'tl

(51), sodium carbonate (908{3), water (8.71 € conmpound from
Preparati on 6 P4tRsPut was Bejdhese forepnveaisnce. Ihe mitutewas satedtoaced to OC,

| sobutyryl chlgg : . ad over, -m nut es keepi ng

t enper ature bel owlcdgloe%].Zl T escgbﬁ? E&Z%%%%ﬁﬁglo%@?@w sadsdf%arkf"%“%t ifromOC to

room t enper &t UP@petsture briowr20°C. Theeaqueaus layer wasadjestorth HPORIBONT ter 2-

hours by HPLC | Sy l.avers,. wer e ated and thq aqueous | ayer

was washed wi t%ﬁ%élé/%%fdéur%ﬁgqrﬂ)gﬁ%s?[ﬁtf@ (Fﬁ’ &g‘ﬁgh&dmyeweage@armﬁw 8. The

conbi ned or garthe aquéca dayer was easksi\eith dibﬁlbrokné\ﬂa%‘él{m%eaﬁﬂibkﬂ&hydr oxi de
distilled o a

sol ution (1.51(% and 25 the di cf&l{%r(grret hane was € nd et hyl
acetat e added F8VUT (P¥ES Were,gyapoaled Hndes reduced prassuredo givera 2-metiylie was

heat ed under riafinsk cdibeaate (ca. QIFREGFadHETREY aRP Dotk QoGO

90 were added. The resultant solution was heated to 80°C for 30 minutes. The
solution was cooled to rcom temperature overnight. The solution was cooled
to 0°C and the mixture was basified to pH 12 with 2M aqueous sodium
hydroxide solution (21). The layers were separated and the aqueous layer
was washed with ethyl acetate (11). The combined organic layers were

15 concentrated to ca. 21 under reduced pressure and heptane (2() was added
and the mixture evaporated to ca. 3 under reduced pressure. Heptane (1.51)
and ethyl acetate (300ml) were added and the mixture was heated under
reflux. The solution was cooled to 20°C for 1 hour and te 0°C for 2 hours. A
white solid formed which was filtered off and dried in an oven.uﬁder reduced

20 pressure at 40° overnight to give the title compound, 622g, 72% vield.

PREPARATION 25
3-(3-Isapropyl-5-methvi-4H-1,2 4-triazol-4-y] »-exo-8-azabicyclo[3.2.1]octane
ara-foluenesulfonic acid salt

| .
{
. MEI Me
HNﬁU\g:i,\,’N Me_@‘S(D)zOH
Me

The title compound from Preparation 8 (600g, 1.85mal) and para-
‘toluenesulfonic acid monohydrate {351g, 1.85mol) were dissolved in

25



59 brown solution. The solution was cooled to 25C over 1.5 hours and then
to 2C over 1 hour and held at that tenperature for 30 ginh%tes The white
solid which had formed was separated by filtration and<P vemper 2004 was
added to the reactor to nobilise the solid stuck on the bottom The
tenperature was kept at 5 2C. The resultant slurry was added to the filter
cake. Ethyl ﬁe} ate (0.61) was added to the reactor to retrieve the

remai ni ng sS114°a08 the slurry was added to the filter PEEIBELOOMGe solid was
dried in an oven.under reduced pressureéio give the title conpound, 936g,
59% vyield. The liquors were evaporated under - reduced pressure to a total
volume of 1.51 and the resultant brown-solution 10 was cooled to 10C to

gi ve a sl urry. mEH@anahEh).el b wWwi Paiadivm-bo-cathdn ¢69g ) aves adided.dhel mixame oven under

overall yiora: “goste WP B EERARNGE A niohel o AERER R andfadh, 071 s ety

| -4H"' | 2 4-t teraperhiude for 12 houmm: A aambleayas! takedh shd1HPIOC hasigsidshidwerrd ri g was

h d with dighl th 7 d PCl5 (-719g, 3.45 . Th | t ant
lar o5 ams. codhidne Teade Wk ceyrinte ofte et ik was ABBad raughim 20
Prepar at i ors 7 Ariféuder (RirBfomnaid) dnd te fifer pae Wk vagRed Wit Meathamsl @dome, over 30

m nut es keepi t he terr@erature bel oyw 10C. The resultant sol ution was

stirred at frdhedeethang waseyanomripdinges rediiced prrssyre andidbe rasyltantant pal e

yel l ow sol ut itpswi\eibwsS akssivddan A6t isd ' f8ipGRE! i de (3159,
4.27moi) in 2-net h%/‘fv 2-Ibut ano? (c’g. gﬁ%&gl%dg]rﬁggaﬁlggﬁ%%lgmm ving the

aceti c hydr azidlewehtoxsanyate shraop femperatyre Sordl 2haves and '}'{_‘Eﬂiﬂza“zhw 2021)  and
trippi ff RETR i o | e
Sl owy kaept ndolfs, SEUAR: Sy MBIINITh Seqds Sodiirg iehtopig! ) was adde

10 hours to give the title compound, 623g, 83% yield.




PCT/ 1 BO1/ 00806 60 bel ow 10C. The resultant solution was stirred at room
tenperature for 15 hours. The reaction was deened conpl by . HP.

anal ysis after 30 ninutes but was held here for conven?§h§§?X$ﬁ%h#HXture
was cooled to OC and 2 M aqueous sodi um hydroxi de solution (7.5!) was
added keeping 5 tenperature bel ow 20C. The aqueous | ayer was adjusted to pH
9 with | Oy, %ggﬁ&us sodi um hydr oxi de solution (ca. 0.51). The |ayers were
separ at ed and € aqueous | ayer was washed with di chl oFofEOHYEE (11). The
conbi ned organic |ayers were. evapor at ef2under reduced pressure to give a
2-met hyl - 2- butanol concentrate (ca. 2.51). Ethyl acetate (1.51) and acetic
acid (200nL) 10 were added. The resultant solution was heated to 80C for 30
m nutes. The solution was cooled to roomtenperature overnight. The
solution was cooled to OC and the m xture was basified to pH 12 with 2M
aqueous sodi um hydroxide solution (21). The | ayers were separated and the
aqueous | ayer was washed with et [Bidlogicaltamtigit( 11) . The conbi ned organic

| ayers were 15 concentrated to ca. 21 under reduced pressure and heptane
(21) was added and the m xture evaporated to ca. 3! under reduced

pressure. lBepTaeeorhpowts of Eramplebyils werttadtad (BABEbIay'BF é%%%@‘d the
m Xture was hﬁ@&ﬁ@gwgger reflyx., The solution was cooled to for 1 hour

and to OC for PrReediifes disdgtactin(ampadiarm eEaY.. iakeukor Biok60,0f f and
dried in an O¥&M52(96) (mshiorsd Q&M.GMBfme%séég@%ﬂﬁﬁﬂdﬂdQWeré RS the

title conpoun 622 72% vyj el d, PREPARATI ON
3-1sopropyl - SH%EFR/‘%M‘FQ% ,éj.'ﬂs-stth?’&%PW- yl ) - exo- 8- azabi cvcl or 3. 2. 1] oct ane
para tol uenesul fonic acid salt Me 25



The title conmpound from Preparation 8 (600g, 1.85npl) and para-

t ol uenesul foni ¢ acid nonohydrate (351g, 1.85npl1l) were di %)I veg iat?&G
Novenber 2004 WO 01/ 90106 PCT/|BOL/ 00806 61 net hanol f?. OYBOR R

Pal | adi um on- carbon (60g) was added. The m xture was stirred under an

at nosphere of hydrogen at 345kPa (50psi) and room tenperature for 12
hours. A sarw&&lg\gﬁfs"taken and HPLC anal ysis showed that the reaction-was
conpl ete. The réaction mixture was filtered through 5 APBEHERAA408N
(filtration aid) and the filter pad was Stashed wth nethanol (500mL). The
met hanol was ‘evapor ated under reduced pressure and the resultant brown oil
was di ssolved in hot isopropyl alcohol (1.81). The solution was allowed to
granul ate at roomtenperature for 12Appendix hind then at OC for 2 hours. The
white solid was filtered off and dried in a vacuum oven for 12 10 hours to
give the title conpound, 623g, 83%yield. 26 Novenber 2004 WO 01/90106
PCT/ | B0O1/ 00806P¥RDRBiatd ewthedionadt and FormEB Fdlemomme tiokiled AbmExamMas - 1-5 were
tested in the assay for CCR5 binding follow ng the procedures disclosed in
Conbadi ere et al., J. Leukoc. Biol. 60,%47-52 (1996) (nentioned above). AM
of. the testged conpounds were found to have an 1Cw value of less than 10

nM | 26 Novenber 2004 . )
N-{(1S)-3-[3-(3-Isopropyi-5-methyl-4H-1,2 4-triazol-4-yl}-exo-8-
azabicyclo[3.2. 1]oct-81yl]-1 -phenylpropyl}-4.4—
difiuorocyclohexanecarboxamide, prepared by the methods of Examples 4

and 6, has been found to exist in 2 polymorphic forms termed Form A and

10 Form B. The PXRD (Powder X-Ray Diffraction) pattern simuiation involving d-
spacing and relative intensities were calcutated from single crystal structures
using the Cerius? Diffraction-Crystal Module. The simulation parameters were:

Wavelength = 1.54178 A

15 . Polan‘satidn Fat_:tor =05
Crystallite Size = 500 x 500 x 500 A
Lorentzian Peak Shape

The main peaks (in degrees 2-theta) of the simulated PXRD patterns
20 are listed in the following tables.

It will be appreciated by the skilled person that whilst the relative
intensities of the various peaks in the tables may vary dueto a number- of
factors including orientation effects of the crystals in the X-ray beam, the
purity of the sample being examined or the degree of crystallinity of the

25 sample, the peak positions will remain substantially as defined in the tables.

The skilled person will also appreciate that measurements taken using
a different X-ray beam wavelefiugth will result in different shifts in peak position
according to the Bragg equation. Such PXRD pattems generated using
different wavelengths are considered to be altemative representations of the

30 PXRD patterns of the crystalline materials of the present invention and are
thus to be embraced by the scope thereof.



WO 01/90106 PCT/1B01/ 00806 PXRD data on the Form A and Form B pol ynopphs

isolated fromExanples 4 and 6 5 N-{(1
S)-3-[3-(3-1sopropyl -5-methyl - 4H 1, 2, 4-t ri azol - 4- yl ) - ex§® glovember 2004
.azabicyclo[3.2.1 ]oct-8-yl]-1-phenyl propyl }-4, 4-

di fi uorocycl ohexanecar boxam de, prepared by the nethods of Exanples 4 and
6, has been“)‘ound to exist in 2 polynorphic forns termed Form A and io Form
B. The PXRD PIBH X-Ray Diffraction) pattern sinul ati BAI/BAY9B4i ng d-
spacing and rel ati ve intensities were cabgul ated fromsingle crystal
structures wusing the Cerius2 Diffraction-Crystal Mdul e. The -sinmulation
paraneters were: Wavelength = 1.54178 A 15 . Pol arisation Factor = 0.5

Crystallite Size = 500 x 500 x S5@QalListi@{sGbt Rdra Peak Shape The mai n peaks
(in degrees 2-theta) of the sinulated PXRD patterns 20 are listed in the
followng tables. It will be appreciated by the ski | I ed person t hat whil st

the relative |M@@S|§ﬁte@§tyom
to a nunber of tors ingludi

the X-ray bean?-[jthﬁ pUki t y2-dheta

crystal linity[org : —pre g
substantiallyfjas defined ih tg1tab7és i1% ec %T%n &SI

appreci at e t hat8-38hsui 0ddn} 48.41akerbussi nmrwe di ﬁé?fffﬁsﬁday olea
(e bragg eaqup 48T AP okHBSRRT aeRl LeAehd LSt coanc |
wavel engt hs af d0dé8si deged} p0.0be aluar et ggr Fepy.8sq '3635630”339]( {he

10852 126 |20.368 379 [28492 32 |36584 33
11652 203 |20675 7.8 |28788 52 {37112 66
13457 294 |21301 52 20562 86 |37552 45
13.705 267 |21.998 454 |30018 66 |38777 38
14116  25.8 122439 570 |30.390 95 [40755 4.4
14243 505 |22724 129 {30638 69 |41.480 4.6
16194 6.7 123268 169 |31.262 51 |42142 44
15959 145 [23.718 10.2 |31454 46 |42916 27
16536 334 123903 83 32280 52 |43888 48
16.658 21.0 |24.051 6.2 33052 29 |44260 50
17125 227 |25.003 112 [33315 36 |44779 448 .
17.637 369 |25280 7.0 |33680 42




30 PXRD patterns of the crystalline materials of the present invention and
are thus to be enbraced by the scope thereof. 26 Nove r 2004 9‘1/ 90106
v?r|nb§r

PCT/ 1 B01/ 00806 64 Peak Listings for Form A An Inten An
ntensityAngl el ntensityAngl e Intensity se 2-Theta%- Thet a%- Theta% 2-Theta

% 7.92612. 818. 08187. 725. 4207. 434. 1332. 9

8.350100. 01 127. 15218. 735. 2102. 8
9.49718. 618%61%@§ﬁg27. 68913. 035. 7122. 3 - PCY/IB01/00306

10. 7439. 220. 05214. 127. 82710. 236. 3633. 7 65~

10. 85212. 620. 36837. 928. 4923. 236. 5843. 3
11. 65220. 320. 6757. 828. 7885. 237. 1126. 6 13. 45729. 421, 3015. 229. 5628. 637. 5524. 5

13.70526. 721. 99845. 430. 0186. 638. PeéR L Btings for Form B
14.11625. 822. 43957. 030. 3909. 540. 7554. 1
14. 24950 522.72412. 930. 6386. 941. 4804. 6

Angle lintensity] Angle |Intensity] Angle Intensity] Angie intensity
2-Theta % |2Thetal % |2-Theta| o 2-Theta| %
7622 | 14 [20.712| 1314 |29008] 96 136633 B0
9561 | 50 |21697| 85 |205681 32 369861 30
9.992 | 433 [22406 | 238 |30437| 66 [376351 335
11194 | 476 | 23037 | 27.3 | 30373 | 63 |38255 45
11528 | 240 [ 23138 | 275 | 30726 | 92 |38442| 48
12619 | 479 |23826 | 44 |31338| 89 | 390641 53
14156 | 448 |23.983| 44 |31.824| 442 [39391| 34
15.052 | 512 (24484 [ 53 [32351| 45 30792 39
1528 | 27.0 | 24691 | 64 |33405] 24 | 405401 27
16.041| 648 |25.181 | 103 |33.470| 25 [40985| 65
16.371| 406 |25.358 | 8.7 |33.685] 25 [42.126| 37
17.070 | 361 | 26928 | 106 |34.032| 67 [42357 | 43
17.360 [ 780 | 26390 | 7.2 |34447| 25 [42983 | 335
18.046 | 666 |26.696 | 132 |35.131| 60 |43328 | 31
18946 | 239 [27.301 | 85 [35643| 30 44219 356
19.202| 161 | 27864 | 51 [35812| 40 | 44690 &35
20.088 | 100.0 | 26.498 | 10.8 | 36235 | 40




15. 1946. 723. 268- 16. 931. 262, 5. 142. 1424. 4
15. 95914. 523. 71810. 231. 4544. 642. 9162. 7

16. 53633. 423. 9038. 332. 2805. 243. 8884. 8 16. 65821. 024. 0516293%VE8Ser P 2605. 0

17.12522. 725. 00311. 233. 3153. 644. 7794.8 17.63736. 925. 2807. 033.6804.2 i 26
Novenber 2004 w0 01/90106 PCT/| B01/ 00806 65 Peak Listings for Form B Angle
Intensity A%e Intensity Angle Intensity Angle Intensity

2- Thet a%®- THEL 498 % het a%2- Thet a% 7. 6221. 420. 71213. 129. 08GYIRZB88848. 0
9.5615. 021. 6978. 529. 5883. 236. 9864. 0 9. 99¥43. 322. 40623. 830. 1376. 637. 6352. 9
11. 19447.623. 03727. 330. 373F3--8.4.5 11.22824. 023. 13827. 530. 7269. 238. 4424. 8
12.61947. 923. 8264. 431. 3388. 939, 0645. 1

CLAIMS
1. A compound of the formula:
5
R'
C
° o
§ AU\ I
N
Rz/l\/\N N B le.N

wherein R' is C,, cycloalkyl optionally substituted by one or more fluorine
atoms, or C,; alkyl opticnally substituted by one or more fiuorine atoms, or

10 C,, cycloalkylmethy! optionally ring-substituted by one or more fluorine atoms;
and i
R? is phenyt optionally substituted by one or more fluorine atoms:

or a phamaceutically acceptable satt or solvate thereof.

15 2. A compound as claimed in claim 1 of the formula:

Rl
051\ H=CIC“= '
NH 1A
s -~
: HC

20 wherein R' represents either €, ; cycloalkyl optionally substituted by one or
" more fiuorine atoms, or C, ; alkyi optionally substituted by one or more

fluarine atoms, or a pharmaceuticaily acceptable salt or solvate thereof.



14. 15644. 823. 9834. 131. 82414. 239. 391-3. 4
15. 05251. 224. 4845, 332. 3514. 539. 7923.9 15.2827.024. 6916. %éiloj\?gr?l%'e|42 45402. 1
16. 04164. 825. 18110. 333.4702. 540. 9856. 5
16. 37140. 625. 3588. 733. 6852.542. 1263. 7
17. 07036. 125. 92810. 634. 0326. 742. 3974. 3 17.36078. 026. 3907. 234. 447-
2.6-42. 9832)‘5 (%4666. 626. 69613. 235. 3319.043.3283.4
o Bt

18. 94623. 92

£35. 6433. 944. 2193. 6 19. 20216. 127. 8645PEEEBUABAC 044, 6905. 5

20. 088100. 028. 49810. 836.2394.0 5 26 Novefber 2004 WO 01/90106 66 CLAI M5 1.
A conmpound of the formula: | PCT/I1B01/ 00806 wherein R is C,, cycloal kyl
optionally substituted by one or nore fluorine atoms, or C -, alkyl .
optional |y subst i eamupupg assigiroed imelaimii witerein®' & either Coy cytinalkyj

cycl oal kyl met hy] .. Woly! k.0g- ' . one~or re.flyorine atons;
and R2 is pheny pt:gg%ly%gg%tit%eéhggp ?p Bﬁ‘%addﬁ Lg’bﬁ%ﬁ%r Oﬁ%malﬁ?aepqr}@ﬂy atons: or
a phar maceut i caulbisjitubesidnfrarb bse tmlhteedfiucsing atores, t her eof . 15 2. A conpound as
clainmed in claim1 of the formula: 1A :

5

16 -

20

25

30

" 4. A compound as claimed in claim 3 wherein R' is either cyclobutyl,

cyclopentyl, 4,4-difluorocyclohexyl or 3,3,3-trifluoropropyl.

5. A compound as claimed in claim 1, 3 ord wherein R? is phenyl optionally

- substituted by 1 or 2 fluorine atom(s).
10

"6. A compound as claimed in claim 5 wherein R? is phenyl or

monofluorophenyl.
7. A compound as claimed in claim 6 wherein R? is phenyl or 3-fluorophenyl.

8. A compound as claimed in claim 1 which is selected from the group
consisting of:

N-{(1 §)-3-{3-(3-Isopropyl-5-methyl-4H-1,2 4-triazol-4-yl)-exo-8-
azabicyclo[3.2.1]oct-8-yl]-1-phenylpropyl}cyclobutanecarboxamide;
N-{(15)-3-[3-(3-isopropyi-5-methyl-4H-1,2,4-triazol-4-yl}-exo-8-
azabicyciof3.2.1]oct-8-yl]-1-phenylpropyl}cyciopentanecarboxamide;
N-{(18)-3-[3-(3-Isopropyl-5-methyl-4H-1,2,4-triazol-4-yl}-exo0-8-
azabicyclof3.2.1]oct-8-yi]-1-phenylpropyl}-4,4 4-triflucrobutanamide;
N-{(1S)-3-[3-(3-Isopropyl-5-methyl-4H-1,2 4-triazol-4-yl)-exo-8-

_ azabicyelo[3.2.1]oct-8-yI]-1 -phénylpropyl}—4,4-

difluorocyclohexanecarboxamide; and
N-{(18)-3-[3-(3-Is0 propyl~5-miathy!-4H-1 .2 4-triazol-4-yl}-exo-8-

- azabicyclo[3.2. 1]oct-8-yl}-1-(3-fluorophenyl)propyl}-4 ,4-

difluorocyclohexanecarboxamide: or a pharmaceutically acceptable salt or

_solvate of any thereof.



20 wherein R represents either 63, cycloal kyl optionally substituted by

one or nore fluorine atons, or C, .8 al kyl optionally sggi{ i tuhed?:@%1 one or
nore fluorine atons, or a pharnmaceutically acceptable NOVEPPELE AT e

t hereof. 26 November 2004 WO 01/90106 PCT/1B01/00806 67 3. A conpound as
claimed in claiml wherein R is either C, cycloal kyl optionally
substituted or two fluorine atons, or C,, alkyl optionally

substi t ut ed“gyym?élgﬁm one to three fluorine atons. 5 4. A?%&ﬁﬁ’é%ﬁ’(ﬁ as clainmed
in claim3 wherein R is either cyclobuf§l, cyclopentyl,

4,4-di fiuorocycl ohexyl or 3,3,3-trifluoropropyl: 5. A conmpound as cl ai ned
inclaiml, 3 or 4 wherein R2 is phenyl optionally substituted by 1 or 2
fluorine atom®A p?mmecetﬁicwmgaigorwd@diagmmmuad gl the Orogler @ioraR2 i s

R 1% phenyl onestardReaKecorianitsafl BFURA uBch &Ikt I TP 1

whi ch i's sel epteeddihg clairt,Hegafherwith apiverimacéutigalyf adseftalile excipient,

S)-3-[3-(3-1 sgﬁar 0 Xl -5-methyl -4H 1, 2, 4-tri azol - 4-yl) - exo- 8- azabi cycl
0[3.2.1 Jact.- -Liﬂ"?-&-aﬁﬂ%r‘ nyl propyl }cycl obut anecarboxanmid e; 20 111((1
S)-3-[3-(3gl sopropyl -5-nethyl -4H1, 2, 4-triazol -4-yl }exo-8 azabicyclo[3.2.1

N((19) 73 [ 3- 194 oo SR ofRGR (5 AF 3 Pharmseruralh accppipbiesal. oz
bi cycl o 3. 2. 1 shQste-of chinposhiditaeb a8RMimed!in‘and ohk of HsRisobiteamd de;

N-{(1S)-3-13-(3-1 soproPyI -5-nmethyl-4H 1, 2,4-triazol -4 yl)-exo-8
respectively, Tor use as a medicament, . :

10 11. A compound of the formula (1) or a pharmaceutically acceptable salt,
solvate or composition thereof, as ¢laimed in any one of claims 1 to 8 and 9,
respectively, for the treatment of a disorder in which the modulation of CCR5
receptors is implicated. '

15 12, A compound of the formuta () or a pharmaceutically acceptable salt,
solvate or composition thereof, as claimed in any one of claims 1 to 8 and 9,
respectively, for the treatment of HiV, a retroviral infection genetically related

to HIV, AIDS, or an inflammatory disease.

20 13. A compound of the formula (i) or a pharmaceutically acceptable salt,
solvate or composition thereof, as claimed in any one of claims 1to 8 and 8,
respectively, for the treatment of a respiratory disorder including adult
respiratory distress syndrome (ARDS), bronchitis, chronic bronchitis, chronic
obstructive pulmonary disease, cystic fibrosis, asthma, emphysema, rhinitis or

®

25 chronic sinusitis.

14. A compound of the formuta (1) or a pharmaceutically acceptable salt,'

solvate or composition thereof, as claimed in any one of claims 1 to 8 and 9,

respectively, for the treatment of an inflammatory bowél disease, including
30 Crohn's disease or ulcerative colitis, muitiple sclerosis, heumatoid arthritis,

graft rejection, including a kidney or a lung allograft, endometriosis, type |



25 azabi cycl o[ 3. 2. 1j oct 8-y|]-1-phe'nylpropyl}-4,4-

di. fl uorocycl ohexanecar boxam de; and N-{(1

S) - 3-[3-(3-1sopropyl - 5-net hyI 4H 1, 2, 4-friazol 4.yl ) - exongovemberzootl
azabicyclo[3.2.11oct 8-yl]-1-(3-fluorophenyl)propyl}-4,4-

di fl uorocycl ohexanecar boxam de: or a pharmaceutically accept able salt or
30 . sol vat g '{ t hereof. 26 Novenber 2004 WO 01/90106 PCT/ US01/ 00806 68
9. A phar meceuteal conposition including a compound of PEHBYABM,I a (1) or
a pharmaceutically acceptable salt or sBvate thereof, as clained in. any
preceding claim together with a pharmaceutically acceptabl e exci pi ent,
diluent or carrier. 5 10. A conpound of the fornmula (I) or a

phar maceut i cal Idjghatese prrenal dissase, chrosisipantreatilis, ep inflesinatay ldriger eof , as

claimed in any BR&t&H of cand 9, respectively, for use as a
medi canment . 10c11 A 80%%@18&#%' e formula (1) or a pharnaceutically

acceptabl e salt, solvate or corrp05| tion thereof, as clainmed in any one of

clains 1 to 8 rt tretrrent of a disorder in
whi ch the nodu aﬁpg Usgfﬁ q"é’c‘éﬁl?% léeip Pi @ ghargacaufically A conpound of

the formul as( Ja)cceptaalemaﬂrsmbn m;iomaﬁw&@rbé@clﬁﬁieﬁ in aﬁPBP{@Bﬁ or
nan one of clains | to 8 9

conposition th reof cj ai rred ,
respectively, ?JP"st1h@aB( 'EJaS? \fe'quth%maevfﬁsturer@na mﬂﬂlleaimmmorgbeet ically

related to HitNatrhbRSf afisciderimivhAR ﬁnbb!ulgﬁo?ﬁafcﬁ:R@%cé&nrs"}sco”pound of the

formula (1) or, a .pharnaceutical |y acceptabl e sal
‘implicated.

10 16. The use of a compound of the formula (1) or of a pharmaceutically
acceptable sait, solvate or composition thereof, as claimed in any one of-
claims 1 to 8 and 9, respectively, for the manufacture of a medicament for the
treatment of HIV, a retroviral infection genetically related to HIV, AIDS, or an
inflammatory disease.

15
17. The use of a compound of the formula (i) or of a pharmaceuticaily
acceptable salt, solvate or composition thereof, as claimed in any one of
claims 1 to 8 and 8, respecitively, for the manufacture of a medicament for the
treatment of a respiratory disorder iriciuding adult respiratory distress

20 syndrome {ARDS), bronchitis, chronic branchitis chronic obstructive

pulmonary disease, cystic fibrosis, asthma, emphysema, rhinitis or chronic
sinusitis.

25 18. The use of a compound of 'tﬁe formula (1) or of a pharmaceutically
. acceptable salt, solvate or composmon thereof, as claimed in any one of
claims 1to8andg, respectwely. for the manufacture of a medicament
for the treatment of an inflammatory bowel disease, including Crohn’s disease
or uicerative colitis, multiple sclerosis, rheumataid arthritis, graft rejection, |

30 including a kidney or a lung allograft, endometriosis, type | diabetes, a renal



sol vate or conposition thereof, as clained in any one of clains 1 to 8 and
9, respecti-vely, for the treatnment of a respiratory disorder including
adult respiratory distress syndrone (ARDS). bronchitis, chronic
bronchitis, chronic obstructive pul nonary di sease, cystic fibrosis,

ast hma, enphysema, rhinitis or 25 chronic sinusitis. 14. A conpound of the
fornmula (1) or a pharnmaceutically acceptabl e sal®6 Nossmpgire 2804conposi ti on
thereof, asw@@bélegd in any one of clains | to 8 and 9, pBafRedsVel Yy, for
the treatnment of an inflammtory bowel dj.,sease, including -30 Crohn's

di sease or ulcerative colitis, multiple sclerosis, rheumatoid arthritis,
graft rejection, including a kidney or a lung allograft, endonetriosis,
type | 26 Nove [ 01/90106 PCT/ |1 BO1/ 00806 69 di abetes, a rena

di sease, chroni"€ Sgﬁggéﬁqnéeag{%s, FRf1 5?&%&%3’"!9&95‘“ %Wo‘f%?%%h%ﬁ chronic
heart failure. failute. The use of a conpound of the fornula (1) or of a
pharmaceutically 5 acceptable salt, solvate or conposition thereof, as
claimed in any one of <clains | to 8 and 9, respectively, for the

manuf acture of a medi canent for the treatnment of a disorder in which the
nodul ati on of CCR5 receptors is inplicated. 10 16. The use of a conpound
of the formula (1) or of a pharmaceutically acceptable salt, solvate or
conposition thereof, as claimed in any one of - clains | to 8 and 9,
respectively, for the manufacture of a nedi canent for the treatnent of
H'V, a retroviral infection genetically related to H'V, ADS, or an

i nfl ammat ory di sease. 15 17. The use of a conmpound of the forrmula (I) or of
a pharmaceutically



acceptabl e salt, solvate or conposition thereof, as clained in any one of
clainms | to 8 and 9, respectively, for the manufacture of a nedi canent for
the treatnent of a respiratory disorder including adult respiratory
di-stress 20 syndrone (ARDS), bronchitis, chronic bronchitis,

obstructive pul nonary disease, cystic fibrosis, astRAnlOVE ﬁ?s%ﬂﬁ
rhinitis or chronic sinusitis. 25 -18. 7vfhe use of a.conpound of the
formula (1) or of a pharmaceutically- acceptable salt, solvate or
conposition thereof, as clainmed in any one of <clains 1 to 8 and 9,

respectivel of a nmedicanment for the treatnent of an
! %O%qnt.@@mha%ﬁmg | | !

i nf | ammat or sease ing Crohn's disease or ulcerative
colitis, multiple scl eroshs eurrat0| d arthritis, M&raf"% rejection, 30

i ncluding a ki y orya | UR 9 ograft, done r| 0S| ?/pe | diabetes, a
renal :2-6 Nov 04 V\D 1190106 Pﬁ?fo\l/ 0 di sease, chronic
pancreatl ti sr? NI ung COR n| (N heart failure. 26
Novenber 2004 7& 19 9 A co nd of the f Ia PI N/ (XI'l OH where R1
and R2 are as d&ined inMelaim1, Pis a protectl group, Plisa 5

protecting group; or a salt thereof of the conpound of formula (VIA),

r ef er abl a
p ! y Me

Me
IM QU\NIN '
R N N

M):'JN - Me)-—-M

P Me

Fi
N _
(xvil) Me (XIX) Me)_ N
| Fé ;F : F; ;F ' F \F
() NH O O NH () NH

where R' and R? are as defined in claim 1, P is a protecting group, P! is a
5 protecting group; |

or a salt thereof of the compound of formula (VIA), preferably a

p-toluenesulphonate salt.



p-t ol uenesul phonate salt 26 Novenber 2004 72 2 0. A compound as clained in
clains 19 wherein R2 is phenyl. 21. A conpound as clained in claim19
wherein P1 is benzyl. 5 22. A conmpound as clained in claim19 or 20 wherein
Pi.s t-butyl oxycarbonyl or benzyl oxycarbonyl. 23. AR acess fzgr At he

preparation of a conpound of the fornula (1) as EPai ed oFn Ealfm | which
.conprises: 10 (a) coupling a conpound of the fornmula: Il 15 with a conpound

of formula: RICO2H (I111) wherein RL and®R2 are as defined for a conmpound
of the formula (1); or 20 (b) reaction of a conpound of the formula (I1)
with a compound of the fornula: RICOZ (VIB) 25 where Z is a carboxylic
aci d acti vaPi nf cpmpaundas claimedsiniaims,! dwherelofRdsredy.t he fornula: 0
RL)LNH O (XM PCS10925AKSR 26 November 2004 5

21. A compound as claimed in claim 19 wherein P'is benzyl.

5 22. A compound as claimed in claim 19 or 20wherein P is t-butyloxycarbonyl
or benzyloxycarbonyi.

23. A process for the preparation of a compound of the formula (1) as claimed
in claim 1 which comprises:
e A
- (a) coupling a compound of the formula:

' ~ B,C._CH,
m I i
R N__NIN
ad
16  with a compound of formuta:
R'CO.H (m

wherein R' and R® are as defined for a compound 6f the formuta (1); or
20

(b) reaction of a compound of the formula (11) with a compound of the formuia:
R'coz (VIB)
25 where Z is a carboxylic acid activating group; or
{c) reduction of a compound of the formula:
T M
. ) M
R‘)LNH 0 I °
R:M N N

=N

X\ Me



Me (VIA) 90 or a salt thereof; or (e) reductive am nation using a conmpound
g 73 wherein Rl gs s def i Neehud et

J (d) reductive ani ¢ a compdElliat=eiRor e lD el e0se0)

R )~NH RZjl;' y '-“%9 ) where RL and R2 are as defined for a conpound of

the formula (), and a conpound of the fornmula: WY R NH 15 where Y is CN

and RL and R2 are as defined for a conpound of the 4% 1)2004nd a

conmpound of the formula (VIA), or a sal /3t hereof ; or 20 (f) alkylation of a

conpound of the formula (VIA);, or a salt thereof, with a conpound of the

formula: 0 A EnPf q.n$z, 2AI\/ENDED SHEET PCS10925AKSR 74 26 Novenber 2004

where Z' i swheleimR' agd R carp asrdefiRedsiod aRDmpaurasofbidei fosduloft);a conpound of

(‘d) reductive amination using a compound of the formula:

O
R’ )LNH
RZ
(xvi)

CHO

where R' and R? are as defined for a compound of the formula (1), and a
compound of the formula:

MeIMe
N N
i =
Me
(VIA)

10 or a salt thereof; or
{e) reductive amination using a-compound of the formula:

o

R"H\NH

A
*xvj

15 where Y is CN and R' and R? are as defined for a compound of the formula
(1), and a compound of the formula (ViA), or a salt thereof; or

() alkylation of a compound of the formula (VIA), or a salt thereof, with a
compound of the formula;
20

Empfangs AMENDED SHEET




420851 10 (h) reacti ontaes d |
met al salt thereof with a corrpound of the forrrula R' 002R5 (XXI'V) 15
where R |Sp@§mglgfu(ggd for a conpound of the formula (1) and R5 is an ester

form ng group; or (1) . reaction of a conpound of tzg Bg@;&y%g a)BaMe NHZ2 N
R2 NN (Il'A MeN 20 either with d& conp d of the fornula (I11) under

coupling conditions, or a conpound of the forrmula (VIB), and in the
presence of a a chiral catalyst: E' f"' 3 AMENDED SHEET PCS 10925AKSR 75 26
Novenber 2004 'any one of said processes being optlonally fol | owed by
conversi on of compound of the fornula (1) to a pharmaceutically
accept abl e sdri™~fipereof. 1 npfanss AVENDED SHEET 26 Novenber 2004

(Xvh)

where Z'is a leaving group and R" and R? are as defined for a compound of
the formula (1); or '

5 (g) asymmetric reduction of a compound of the formula:

where R and R? are as defined for a compound of the formuia (1); or

10 (h) reaction of a compound of the formula (I1), or a metal salt thereof, with a
compound of the formula:

R'COR® (XXIV)

15 where R' is as defined for a compound of the formula (I} dnd R-s is an ester-
forming group; or
(1) . reaction of a compound of the formula:

Me

M
NH, I ° .
2)\'/\ NS
R N )_ N
=N
(1A) Me

20 either with a compound of the formula (ll) under coupling conditions, or a
compound of the formula (VIB), and in the presence of a a chiral catalyst:

Enrfands AMENDED SHEET




76 224-. A conpound of the fornula (1) or a pharnaceutlcally accept abl e —
= oectlvely, ' p %5

therapeutlc a énts. 25. A conblnatlon according to claim 24 wherein-the

addi ti onal 8388PRc agent, or therapeutic agents, are selected from

t hose useful |n the treatnent of di seases nedi at ed2dyWawentxsncdided with
CCR5 receptor nodul ation. 26. A conbi nat?®n according to claim 24 or 25
wherein the additional therapeutic agent, or therapeutic agents, are
selected fromthose useful in.the treatnent of HV. 27. A conbination
according to any of clains 24 to' 26 wherein the additional therapeutic
agent, or therapeutic agents, conprises one or nore inhibitors of HYV
prot ease and@yr on@HPHLBAL r@rqgeswwmwéonaah§eﬂqvmdaw cogversiofo@bidhat i on
accor ding { Qo iRddr Ind Rilid (b 1 a PhErRacaMicGY BRLBALBlesalPneibdf, T ever se
transcri pt ase e sel ecte ronfthe c ass e05| reverse
transcri pt ase |nh|b|tors (NNTRI'). 29. A conblnatlon accordlng to any one of
clains 24 to 28. wherein the additional therapeutic agent, or therapeutic
agents, conprises one or nore nmnenbers independently selected fromthe
group consisting of proliferation inhibitors, immnonodul ators, fusion

i nhi bitors, other chenokine receptor agonists/antagonists, tachykinin
receptor nodul ators, integrase inhibitors, RNaseH inhibitors, inhibitors
of viral transcription and RNA replication, and other agents that inhibit
viral infection or inprove the condition or outcone of H V-infected

i ndi vi dual s through different nmechanisns. 30. A conbination according to
claim?24 or 25 wherein the additionaf therapeutic agént, or therapeutic
agents, are selected fromthose useful in the treatnment of an inflammtory
di sease.
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24-, A compound of the formula (1) or a pharmaceutically acceptabie salt,
solvate or composition thereof, as claimed in any one of claims 1 to8 and 9,
respectively, in combination with one or more additional therapeutic agents.

25. A combination according to claim 24 wherein the additional therapeutic
agent, or therapeutic agents, are selected from those useful in the treatment of
diseases mediated by or associated with CCR5 receptor moduiation.

26. A combination according to claim 24 or 25 wherein the additional
therapeutic agent, or therapeutic agents, are selected from those useful in the
treatment of HIV.

27. A combination according to any of claims 24 to26 wherein the additional
therapeutic agent, or therapeutic agents, comprises one or more inhibitors of
HIV protease and/or inhibitors of HIV reverse transcriptase.

28. A combination according to claim 27 wherein the one or more inhibitors
of HIV reverse transcriptase are selected from the ctass of non-nucleoside
reverse transcriptase inhibitors (NNTRI).

29. A combination according to any one of claims 24 to 28 wherein the
additional therapeutic agent, or therapeutic agents, comprises one or more
members independently selected from the group consisting of proliferation

-inhibitors, immunomodulators, fusion inhibitors, other chemokine receptor
agomsts/antagomsts tachykinin receptor modulators, integrase inhibitors,
RNaseH inhibitors, inhibitors of viral transcription and RNA replication, and
other agents that inhibit viral infection or improve the condition or outcome of
HiV-infected individuals through different mechanisms.

30. A combination according to claim 24 or 25 wherein the additional
therapeutlc agent, or therapeutic agents, are selected from those useful in the
treatment of an inflammatory disease. '





