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(57) Abstract: The present invention provides compounds of the formula
(I): wherein R! is Gy 5 cycloalkyl optionally substituted by one or more
fluorine atoms, or C, alkyl optionally substituted by one or more fluorine
atoms, or Cy 4 cycloalkylmethyl optionally ring-substituted by one or more
fluorine atoms; and R? is phenyl optionally substituted by one or more flu-
orine atoms, to pharmaceutically acceptable salts and solvates thereof, and
to processes for the preparation of, intermediates used in the preparation

of, compositions containing and the uses of, such compounds.



Title: TRYASOLYL TROPANE DERI VATI VES AS CCR5 MODULATORS [err] Abstract:
~“The present invention provides conpounds of the forrmula (1): wherein
Rlerr] is (Jerr] cycloal kyl optionally substituted by one or nore Huo_rine
atons, or err]-[err] al kyl optionally substitut one or re uori ne
atons, or g[[err] -[err] cycl oal kyl net hyl opti onal Izsadrl\?cynvge-msuet?st%o{%t ed by one
or nore fl ugoionreiet ons; and R2 is phenyl optionally subsiithsileesls by one or
nore flu- orine atons, to pharmaceutical lyy acceptable salts and sol vates
thereof, and to processes for the preparation of, internediates used in
the preparation of, conpositions containing and the uses of, such
compounds. 26 Novenber 2004 Tr#%@d&@g;%sﬁggﬁ,hﬁ%@@?% Tr opane
derivatives useful in therapy Is Tnvenirton relates to tropane derivatives
useful in the treatment of a variety of disorders, including those in

whi ch the modul at i ol GRS RidiESRRIdHETe baridibd Gt tlBBRR bl ar 1Y,

the present invention relates
(3-i sopropyl - 5-vagetyydf diserders intludingthode id which-tbe smtiutatial bLGCRE[ 3. 2. & ] oct ane

derivatives an o] h [eparation o I nternedi ates used in
the . prepar a?i Oﬁ&%@%@%ﬁ%ﬁ@%ﬁ{jbﬁg Pec%ﬂﬁ% “Ph edﬁﬁ“r“&ié“,’ﬁ@@é‘ rBlP,%_sg?lgh
derivatives- Di(smm«wlﬁmmmﬂ-ue,ﬁmmacylmﬁom-azmﬁyeﬂ[:m1]blbtgne][ esent
derivatives include,.lo H.Y and geneti.cally rel at retroviral infections
(and " the. T esul 14STYStER AN o PRCRRIGR ordis PIParUgh of P BiRg Ateg assin Zie
i nfl ammat ory digreparation of, compositicns containing and the uses of, such derivatives.

' Disorders that may be treated or prevented by the present derivatives include

+10  HIV and genetically related retroviral infections (and the resulting 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

15 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

20 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

"25  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)

30 desighated'MlP-m and MIP-1B, and for a protein which is reguiated upon

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



The conpounds of the present invention are nodul ators, especially

ant agoni sts, of the activity of chenoki ne CCR5 receptor§ Wgﬁhgtgq of the
CCR5 receptor may be useful in the treatnent of various ? (%

di seases and conditions, and in the treatnent of infection by HI V-1 and
genetically related retroviruses. The name "chenokine.", is a contraction
of "chenowaoisooscyt oki nes”. The chenoki nes conpri se aptgisgfockam |y of
proteins which have in comon inportard structural features and which have -
the ability to attract |eukocytes. As |eukocyte chenotactic factors,
chenoki nes 20 play an indispensable role in the attraction of |eukocytes to

various tissues of'rheté]aa@menammmeﬁﬁvwﬂgﬂmo‘id%ﬁﬁﬂwa@&eé g both
i nfl anmati on and t he body response to infection. Because chenoki nes and

their receptof® QPE”%@frﬁ'}eﬁl"kl“& reeapdorsstivipespecisllnhat ef the GGRSMat ory and
infectious dich@nsRse ra@pr Sorbifiple, W6 QQPESBY?r é&eﬁ&péﬂbasrh{ugeg{ afl eferably

antagoni zing, the activity of chenoki nes rec are usef ul
in: thé ther Qtpéftﬁﬁ"@stasé'a@‘ill@iﬂfsdﬁcbmhkmﬁ! rﬁceatnmttytty and i nfectious

- di seases. cThe cheppki e in the
cont ext" of treating P Hé??ﬁt%ﬁ@g%d %@eh?w@{?%ﬁé&ﬂ geégg@é@’ct
receptor f onoohsmpeciically exspplified|thgreinor t he rracrophage mflammtory
proteins (MP) 30 t protein-which is
regul’at ed upon' 9%?‘1\'/"3 fboﬁﬁrgﬁ%gaegﬁ %%E%Tes?ntdé‘fei"t'%% P%’?é%ﬂ""é(ﬁ’& ecr et ed
(RANTES) . 26 cbmpeinakef faffda ) 01/ 90106 PC /1 B01/00806 2 There has been a
substantial investigation of different classes of nbdul ators of chenokine
receptor activity, especially that of the CCR5 chenokine receptor, for

exanpl e, M0 98/ 25617 relates to substituted aryl piperazines as nodul ators
of chenoki ne receptor activi tﬁ’ '

0/'\/\ﬂ<7\ ﬁN_

'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



5 The 'present conpounds are generally disclosed by WO 00/ 38680 but none

Is specifically exenplified therein. According to a fir spect t he
present invention, there is provided a conpound of forné%g%("gwgeﬁ%{qﬁ' H3C
wherein RR is C,,, cycloal kyl optionally substituted by one or nore
fluorine atoms, or Cl-6 alkyl optionally substituted by one or nore

fluorine ax@mmeé 15 C. cycloal kyl methyl optionally rippgisidoshd t uted by
one or nore fluorine .atoms; and R2 is ?henyl opt i onal I y substituted by one

or nore fluorine atons: or a pharmacéutically acceptable salt or solvate
t hereof. In one enbodi nent, there may be provided a conmpound of fornula

lA), 20 I A 6 Noyenb 2004 1/9 PCT/ |1 BO1/ 0080 3 wh R
. Eepa esent ei t‘%‘@’m’ﬁ%f%lag{@f%%t %\Yﬁ% gbﬁt(‘iyglﬂ%%l PO ¥f‘fbﬁtfq5t8‘?h5§/m§r?é g;el Pmre i

fluorine atOWﬁnor@ﬂu@in& at@inkydr Qpaikgnaptibyally sabstitited ¢ obY opAROr nore
fluorine atons, .or har naceut i call acce%i:‘abl e salt or solvate thereof.
"Cl1_6 al kyl" ﬂ”ﬁ“?%ét PHP P "E‘)"ﬁ"aﬁf"‘tl@a hsrepitRle e o spiypigrberepti n and

branched 5 groupsg, Gle:xli@ﬁm&ﬁd@ﬁmﬁ’éd@ﬂw hﬁgkﬂ&dﬁemmhau%ﬁwmmﬁhdpmpyl
1- propyl, n-butyl, butyl, sec-butyl and t-buty 7C3.. cycloal kyl" neans

cycl opr opyd , 93'9'499052'@@[’195 %9Mldwmemﬂde@ybnmll-pwmb nosldunds of
formula (1) iy CQRLRIN oRd RBSHE "€ EYyEBaRRCmEMh S SRIPr&s, Syclobutyl,
cyclopentyl and cyclohexyl. ’
The compounds of formula () may contain a basic centre and suitable acid
addition salts may be formed from acids which form non-toxic salts. Examples

10 - include the hydrochlaride, hyd'robromide, hydroiodide, sulphate, bisdlphate,

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



addition salts may be fornmed from acids which form non toxic salts.

Exanpl es 1o include the hydrochl oride, hydrobrom de, 25&{ odi ﬁﬁ" @[ﬁl phat e,
bi sul phate, nitrate, phosphate, hydrogen phosphate, %
fumarate, lactate, tartrate, citrate, gluconate, camsyl ate, succi nate
saccharate, benzoate, nethanesul phonate, ethanesul phonate,

benzenesul ploanaties p-t ol uenesul phonat e and parnoat e sati/moib@és a revi ew on
suitable salts see 15 Berge et al, J. Pharm Sci., 66, 1-19, 1977. The
pharmaceutically acceptabl e solvates of the conpounds of the. forrmula (I)

or salts thereof may include the hydrates thereof. Al so included within the

present scope salts fdnae(tbyrpwmﬂd&;ohﬁe tiveespbAdIAY kacetrate GRY al@itask Y Mor phs
t hereof. 20 Acc C%I:yn ¥ ot her enbodi nent, a conpound of the fornula (1)

may contain eeacé 9%9'(?%3%?%@1*? atoms -and therefore may exist tn
two or nore St er eo&!'e'igﬁﬁ'ﬂﬁér@mf)&ﬂhﬁ&tm%yiﬂéh{dg%ﬁtoﬁ@gqy&ﬁ@& ?Jﬁﬂ%ﬁc@ ge the

i ndi vidual stereoisonmers of the conpounds of the fornu wher e

appropriate, t@Esd vi dual tautomeric forms thereof, together with

m xtures thereof. 25 . Separation of diastereoi sonmers nmay be achi eved by
conventional techniques, e.g. by fractional crystallisation,

chr omat ogr aphy or PreferablycR' tﬁfelﬁaer@ieaweloalkxdrwtwlmllsnsnbsﬂttae@byanéerrpound of

s oy ol i B 1 591 o s AR 50 56 e 1 o
cor respondi nfflupgte etimsy pure internediate or by 30 resolution, such as by
AT TR N W PR N A
01/ 90106 Ra:T/3,B,QJthﬁ]ﬁ&qsiopy4 salts formed by reaction of the corr espondl ng
racemate with a Sg’lreferalbﬁ/. R?is phenyl optionally substituted by 1 or 2 fluorine
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



optically active acid or base, as appropriate. Yet another enbodi ment nay
i nclude isotopically |abelled conpounds of the formula . 5 Preferably,
R is either C~-, cycloal kyl optionally substituted by 3&&08?”‘ f’(/\ggq‘ll uori ne
atons, or Cl.4 alkyl optionally substltuted by fromone to three fluorine
atons. Preferably, R is either cyclobu ?I cycl opentyl,

4, 4-di fluorocycl ohexyl or 10 3,3, 3-trifl uoropropyl . Preferabl y, R is
phenyl opti onal Bycosdibg toi atsetcad awctlofd:he pResért iroentive, tha'cmsr;(rswdedliar eferably, R2

i s phenyl iR | IS n r 3-fl uorophenyl .
15 Preferr corr%oé&n %%%]ﬁaﬁlhd}’l dlﬁén% &HF?) %‘(Y?fr{c f ulﬁl-l(}? lya P hmaceuncg]?

S) -3-[ 3- (SaQCmWylor Solvate thyreoi b4 defiReddebbve, aogethsrdmghl a)p%nmmcamcally

azabi cycl o yl propyl } cycl obut anecar boxam de; N -{(|
S)-3-[3- (3£°?3“ o%b}%%‘ﬁf’geg? ?‘%‘1“{) C%Efe 12, 4-t(azol - 4-yl )-exo-8 20

azabi cycl o[ 3. 2. A}mdlnﬁmwtpriaspManpmwt ipegntibn plend B peviated o xanpaiad of N- { (|
S)-3-[3-(3 5@@&& pyl - 5- rrethyl 4H 1, 2, 4-tri azol - 4-yl ) - exo- 8-

azabi cycl o?] 2. igoct 8- yI] phenyl propyl} 4,4,4 trifluorobutanan de;
N-{(1S)-3-[3-(3-i sopropyl-5 -4 H1,2,4-triazol Meexo-8 aza b
icyclo[3.2.1 ]Joct- yI 1-1- pheny propyl }-4, 4‘1H225 i

di fl uorocycl oheé MR d

N-((1S)- 3[3(3Isopro ' 4H-1§4tr|a'§ol 4y §{exo 8-

azabi cycl o[ 3. 2. 1] ogty- 8-y! ] - ]w | Vor ophe. n¥I® pr opy e,

di fl uorocycl ohexanecar boxam de or a pharmaceutically acceptable salt or

- Me

PNH Me Me %\ IMB
. ~
Rz/l\/\,\gv—\n N H I\}l=,JN
=N - . Me
vig Me _ (VIA)

(XVIIf) Me (X1X) Me
; F. _F : FF ' 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.



solvate of any thereof. 30 26 Novenber 2004 4a According to a second aspect
of the present invention, there is provided a pharnmaceut.i jtion

i ncluding a conmpound of the forrmula (1) or a pharnaceut :étg ﬁ@fnﬁ%ggg% abl e
salt or solvate thereof, as defined above, together with a pharmaceutically
acceptabl e excipient, diluent or carriet® According to a third aspect of
the present invention, there is provided a conpound of the formula: - t N
(Vit) Me (XVII IAcchBling(tvk AJurth Xspé}t dfhe\phaere iRentinkhé2? isgrevided adebhpnad ofbove, P

is a protectin r-ou P is a protectin r - or _a.salt ther f the
corpound. afe FBAHE RS ptaymecEy B il SRR e imeBiflbart doprtiingd
Novenber 20+, #coAbiatich with 6@ od mooaudtinoss fetbewic agdnes. present i nventi on,

there is provided a.c d of he formula. (1) or a rmaceut.i cal |y
acoept abl o sal Aol BAh SSihes P Rrsf ieRshyherdls A A R vt |
conbi nat i qitepatdtibn ofMecoipotmal of tidithiniulofads defrextapedtbichageptises: According to a
fifth aspect of the present invention, there is provided a process for the

preparati 9@)(&”3“{@&1&%‘9{(’ 6ﬂﬁeff8lrlﬂ?1\5? (1) as defined above which

conpri ses:
'. . H,C__CH,
AN
’ s
ac

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:
T | M
. e M
R! /U\NH 0 I °
Rz)\/u\ N \N

=

{XIV3 Me



(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 gf %{ﬂﬁ
formula (1); or (b) reaction of a conpound of the formu ?%VFTW 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) reductd ve am nation using a conpound of
the formula: 0 R .ANH R2 CHD (XVI) where Rl and R2 are as defined for a

conpound ohihein fRrand R? Gte as defined feapemPBuAl of ke fetiaqy); Ve (VI A) or a
salt thereof; or (e) reductive am nation using a conpound of the fornula:

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

O
R1 J'L
RZ
{xvl1)

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:



where Y is CN and RL and R2 are as defined for a conpound of the fornula

1), d d of the f I VI A), It th :
(1), and a conpound o e formula ( ), Or a sa e%gﬂ?g?'g'bﬂ(é(%ﬂﬁha

al kyl ati on of a conmpound of the formula (VIA), or a sal

compound of the fornula: 26 Novenber 2004 where Z' is a |leaving group and
R1 and R2 are as defined for a conpound of the fornmula (1); or (gQ)
asymetric reduction of a conpound of the fornula: where RL and R2 are as
defined for a conpound of the formula (1); or (h) reaction of a compound of
the formula (IL), or a netal salt therdsf, with a conpound of the fornula:
R Q02R5 (XXIV) where R is as defined for a conpound of the fornula (1)
and RS is anl;gfter- formng group; or (i) reaction of a conpound of the
formul a: Np 1A) Me 20 either with a conpound of the forrmula (111)
-‘under coupling gonditions, or a conpound of the formula (VIB), and in the
presence of &*d ohiral catal yst: 26 Novenber 2004 4e any one of said
processes bei n%glo tionally foll owed by conversion of a conpound of the
formula (1) to ihhar maceuti cal | y acceptable salt thereof.. 26 Novenber
2004 WO 01/ 90106 PCT/1B01/ 00806 .

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® Xy

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
g ~
RZ)'\'/\N N \!\1
=N
(a) 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:



The conpounds of the formula (1) may be prepared by the follow ng general
nmethods in which R and Rl are as previously defined f conpou f the
formula (1) unless otherwi se stated. 5 1. A conpound ogq ﬁ%o‘fe%‘?ﬁaﬁo%) may
be prepared by reacting a conpound of fornmula: HNC NE~ E 3C 10 with a
compound of fornula: R CO2H (111) Il under conventional coupling
conditions. 15 The reaction is preferably carried out in the presence of a
suitable coupling agent (for exanple,4& benzyl-N -cycl ohexyl carbodii m de
(which may be pol yner-bound), or hydroxybenzotriazole hydrate and 1-(3-

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de net hi odi de), at about room
tenperature, in a solvent that does not adversely affect the reaction, for

.20 e di h ; . \ .
descr | bed A B par Sl BbesSey KRG HiioRNS SRed Y ERfifeidorRal
known or arempoimdraidhe frmpla (o by a phaomaceitisatipiagoestablehsalt thereofads of t he

formula (11) may be prepared as shown in 25 Schene 1 bel ow. 26 Novenber
2004 WO 01/90106 6 PCT/1B01/ 00806

"y



2. The conpounds of the fornula (1) may be prepared as shown in Schene 1.
Schenme 1 (u) . P, NHNOO NH RZ J"~~ N (1) 10 wherein B @ﬁya §Ui | e
protecting group such as t-butyloxycarbonyl, benzyl or 2BYEM ?&% 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
(I'V) is reacted with di-tert-butyl dicarbonate in the presence of a base
acceptor suct0¥¥'Mueous sodi um hydroxide and in a 15 sECTAMBIBEO| vent such
as tetrahydrofuran. 26 Novermber 2004 WD ©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 uni Hhasamsayndeef qu;r.néhi(ammhmmparag by $hefpllowioggemadlct i ve

. . . X | d . . h i . f
e Tormul o (1 e ReTeinuieltR SIS g e RISl BEned s srhupe o or sl

(VI1). The reaforinoia (Hamlese otterwisestatedt i n

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 klll) 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. '



lo the presence of an excess of a suitable reducing agent, e.g. sodium
triacet oxyborohydri de or sodi um cyanoborohydride, in a i c sol t
system e.g., acetic acid in either dichioronethane or ?Fii\foyem%erf&dl
trichl oroet hane, at room tenperature. Deprotection of a conpound of the
formula (Vii) may be acconplished 15 using conventional conditions. \Were
Pis t-butyl‘%%ﬁ)ﬁqﬂponyl this may be achieved using trifuoroacetic acid or
aqueous hydrochloric acid in a solvent such as dichi or SFEF¥AABGr net hanol
at roomtenperature. A conpound of the f®rnula (1i) prepared may be
converted to a conpound of the fornmula (I) by" reaction wth a conmpound of
the formula: 20 | .RICOZ. (VIB) 26 Novenber 2004 WO 01190106 PCT/|B01/ 00806
.$ wherein Z ig a cHeeopquadsef bedemulad) may be owepamdas showatihoro or 1 H

i mdazol -1-yl, usinggeapventional conditions, e.g. using N N -

carbonyl dii m dazole, triethylam ne and dichl oronethane. Preferably, a
conpound of the fornmula (V1B) is generated in situ froma 5- conpound of
the formula (lI11).using a carbodiimde such as 3-(3 dinethylamino-I -p
ropyl)-1-et hyl carbodl i ni de or N-benzyl-N - cycl ohexyl car bodi i ni de- pol ynmer
bound, optisnally in the presence of 1- hydroxybenzotriazoie hydrate, and

reacted with a conpound of -the fornmul_a 5”51)' The reaction may be perforned
in a suitable solvent such as 10 di ck& hane, tetrahydrofuran or ethyl
acetate, optionally in the presence
PJ
NH, O NH O
R? o~ ' R? o~
av) v _
: N
. P P ¥" \
SNHOQ SNH NN
Rz/l\/[LH > Rz/l\/\Nl i I l
(Vi) (Vi
\—::N
: \
. NH, N._ N
> o Rz/k/\NI i I 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.



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

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

yl oxy-tri s(di met hyl am no) phosphoni um hexaf | uor ophosphate 15 (BOCP),
brono-tris-pyrrolidi nophosphoni um hexaf| uor ophosphate (PYBrOP),
or 2-fl uoro-1- nmet hyl pyri di ni um p-tol uenesul phonate (Mikal yama's reagent) in
the presencévooqw&'ﬁ“ excess of N-nmethyl morpholine, triet h§FEHMEOHESM N-

et hyl di i sopropyl amine in a suitable solwvent such as tetrahydrofuran,
di chl orornet hane or ethyl acetate, at roomtenperature to -provide a 20
conmpound of the formula (ViB) and this is reacted with a conpound of the
formula (11). AlterTeprotected amineof the fornola (We maly begeduded t¢ @hB) wherein Z is

chloro may be_fq ed M 1), . optionally in
the presence ofianyas i cimfiaiaReg RitabiBfed Sgtgint 8ol ueil

N- et hyl di i soprdiipytanylalemindud hydridedn dichiatenetBanepattbels F07C.ar bonat e or sodi um
bi carbonate, and i ui tabl e. sol vent ch di chl or ongt hane, et hyl
acetate, THE or toP‘&%@,"%@"ﬁ%‘8ﬁﬁ%ﬁ%?§‘ﬁaFE’%‘S’Y‘P’-‘ %ﬁF‘T’ %B'E'wﬂé‘&'ﬂht ed t hat

t he transf o madd £hingof theFormma (il thef exolierm)f ormula (VI1) to a conpound of the
formula (1) via a conpound of the formula (Il) can be perfornmed in a

"one-pot procedure” by deprotection/coupling using 30 simlar nethods to
t hose previously described. 26 Novenber 2004 WO 01/90106 9 PCTI | BO /00806 A
conpound of the formula (VIA) may be prepared as shown in Schene 2. 5

-
\ .
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)



(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. qf the fo | ae
(X), (XI) and (XIl) are in the exo form 26 Novenber 2884\]%“8?‘7 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 in Bé’ue presence of a base, e.g. pyridine, and in a suitable
sol vent, typircaPIN® ethanol. The reaction is typically BEBIEW%Sut at the
reflux tenperature of the solvent. 5 Wiede' P is t-butyloxycarbonyl or
benzyl, reduction of an oxinme of the formula (IX) nmay be achi eved using
sodiumin the presence of an alcohol, typically pentanol, or by

el ect r ocheni cawhereiiué is @oarboxylip acidiadtivaéing groupesuci as bidorofarriiddl a (X). An

am de of the for.nul 1), [epar by coupli the 10 protected
amine of the fg"r"gyﬁ%o?%&)Jsmﬁnggnéﬁpﬁﬁﬂﬁg%ﬁ&%U§E$ Nor an activated
derivative t hemdahyldihiazseptiethgamne drd dictidromethadsi ng conventi onal ami de

_tIJ_onq formng t ech_nh%sbI sgch asungs f%r [ lﬁeg{liﬁgis l\é%t hods | and 2 above.
ypically, the aci POl FRPRFUNG AT IRAIPERUG gengtedhistuirgm auch as
1- (3-di met hy/| aiBhipeur®BYthe fomild Wil emgladibdbidfde steh@Bta@nal |y in the
presence of 1-hydroxybenzotriazole, 1'n a suitable sol vent
. difmethylamino-1-propyl}-1-ethylcarbodiimide or N-benzyl-N'-
cyclohexylcarbodiimide-polymer bound, optionally in the presence of 1-
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. | .



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 ith the
amine of the formula (X). Alternatively, the reaction 2§$bg§%%ér 5%%ed
using 2 net hyl propanoyl chloride in the presence of a base such as sodi um
20 carbonate and a suitable solvent, e.g. dichloronethane. A triazole of
the formul a y be prepared in a "one-pot', two-ste procedure by
first couplyﬁghé%mgﬁide of the fornula (XI) with aceti cPRY/HY¥E¥e ol | oned
by in-situ eycl o-condenisati on. 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. pyridi.ne, at 0C, then treated with acetic

hydrazi de in a suiA ampoundlo?thetfornaulg (Vidhinay bt reparethak shiveveriract i on heat ed
under refl ux. WF rgaction may be driven to conpletion in the presence of
an acid, e.g. %& &M frenesul phonic acid, and in a suitable solvent such as
tol uene at elevated tenperature (e.g., 110C). 30 Deprotection of the
conmpound of the formula (XI1) using standard nmethodol ogy provides the
amne of the formula (VIA). Typically, where P is 26 Novenber 2004 WO
01/90106 PGT/1B01/00806 -11 benzyl, deprotection is perfornmed by catalytic
hydr ogenati on such as using palladium (11) hydroxide as-the catalyst in a
sui.tabl e solvent, e.g. ethanol, in the presence of amonium formate at 70C.
Alternatively, the deprotection may be perfornmed by catal ytic

hydr ogenati on using pal |l adi umon-charcoal as 5 the catalyst in a suitable
sol vent such as nethanol, optionally in the presence of a suitable acid

such as p-tol uenesul phonic i The conpounds of the formula (1) may be
prepared as shown in 10 Sc%’gjrén—%i :

| © /N\
—_— OH
P‘!/N P1/N

vy (%)
f erHz , f ': /kl\[H\
.p1/N . ) P1/N ©

X) X1y

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.



Scheme 3 1s 0 RRANHR2 (XII1) 0O ~ RNHO N-N' 1-N --- R2~v\NN CO2R3
(MIA) (XIV) Me wherein R3is Hor Cl1-C6 alkyl. An am'de t he fﬁ%
¢ Cwéues

(XI'V) may be forned by conventional am de 20 bond for

B Nsloie

such as by first activating an acid of the fornula (XII1) (wherein R3 is
H either gs an acid chloride or using other procedures as described above
I n Met hods | @% foll owed by reaction with the amne of the formula

ver

(VIA). Alterna
al kyl) may reacted directly with the am & or a netal

the 25 acid chloride and the anmine, or a salt thereof,

an ester of the formula (X 11) (wWh&-EHPE306 s Cl1- C6

salt thereof. Thus
may be reacted in

the presence 26 Novenber 2004 WO 01/90106 12 PCT/1B01/ 00806 of an excess of

a suitabl e base, e.§noxamEcddhe fpwdad!X)K2eds: prepared by thendondensation of

10

- 15

20

25

30

a ketone of the formula (VIll) with hydroxylamine hydrachioride in the
presence of a base, e.g. pyridine and in a suitable solvent, typically ethanot.
The reaction is typically carried out at the reflux temperature of the solvent.

Where P! is t-butyloxycarbony! or benzyl, reduction of an oxime of the
formula (1X) may be achieved using sodium in the presence of an alcoho!,
typically pentanol, or by electrochemical reduction, to provide an amine of the
formula iX).

' An amide of the formula (XI) may be prepared by coupling the
protected amine of the formula (X) with 2-methylpropanoic acid, or..an
activated derivative thereof. The coupling may be achievéd 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,
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
carbonate and a suitable solvent, 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

‘presence of a base, e.g. pyridine, at 0°C, then tréated with acstic 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).

' Deprotection of the compound of the formula (XII} using standard

methodology provides the amine of the formuta (VIA). Typically, where P! is



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

i chl oronet hane, ethyl acetate, THF or toluene, with or ﬁht'\l%’ b 0%r4 as a
co- solvent. Alternatively the acid nay be activated w Vf@

(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- azabenzot ri azol €) or HOBT (1-hydroxybenzotriazol e hydrate), and
reacted wit FAH8Shi ne in the presence of a base, e.g. PFVEOHIBNI ne, in a
sol vent such as THF, dichl oronet hane or -#pluene. Al so, the ester and the 10
am ne or a netal salt thereof, may reacted together in the presence of a
base, e.g. triethylam ne, and an optional catalyst in a solvent such as

di chl or oret hane;,engyl,l‘dépr@t@atoatlﬁperﬁrﬁe@fbyfc@{dwaﬁydwbéﬁ‘aﬂ% sWbh Boylingat er as
co- solvent. ?r natively, the ester, the am ne and an enzyne-catal yst may

be reacted tocj’é adiymi() hydmpyidecan the Getalvating s ipble sabentang, eangll inacet at e,
THF or 15 tol uRB@resthtd oPimMbhilRULIRL & 768, AR ly, the
acid chl ori de, t%ge am ﬁe rde INaZCrCB are reactg%g'oegmih Eép%t%&t?oth

di chl or omet harf@ayhe pareraied yrcatahgic féldtoﬂeﬂ%tlou'lr@mgaw]lmhum-on-charcoal as

N, N - car bonyl reacted wth the
anine in di chﬁ‘o‘%?ﬁ%@%ﬁrﬁ‘:& %Lﬁtat hemvrgﬁgé}r?ﬂqggo térrg)gtqwg%%wﬁ%theﬂ% Sefif de of the
formula (XIV) of@ysuiisbleadiscugh aswdhluaseShlij‘ualcrag:uh 20 nucl eophi lic hydride
reagent or an electrophilic hydride reagent, or by catalytic _

hydr ogenation, or by.using an alkyl or aryl-silane with a suitable
transition netal catalyst, to provide a conpound of the fornula (I).

Typi cal conditjons_. include ed- Al (r odi um .
bi s( 2- met hoxyethoxyJ'&ICAMPALT q{@%} Hay'a.(‘ﬁnza?flnﬂ RSEPared @& ABOWBID bor ane in
THF. 25 4. 1dhe comgeHese 3of the formula (1) nay be prepared as shown in

Scheme 3
15
' 0 Me. _Me o
R"U\NH gy\ I R‘)LNH 0 Mo Me
Ry J S, SW!

R2 ,'_\,cost ;

=N
Me : =
0 via) xv)  Me

=0

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



Scheme 4. 30 Scheme 4 26 Novenber 2004 WO 01/90106 13 PCT/1B01/ 00806 OO
RI~NNHR ANH ), j+ VIA) ---- (1) ,Y Rz RX,CHO ( (XV) (XVI gi% S
-C02R4 , -CN or -C(ONHR4, wherein R is Hor Cl-CB alk ?‘M?)% e%rdé"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 . A%(?ﬂéﬁ\%el y, reduction of an ester, nit ril ePOMBIYIFS (act vat ed
by a suitable reagent) of the formula (X¥) may 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 with an

al uni ni um or bof amexaess piie suitable kasepe.BANa.C.i Ny KaCQgitrigthiamingr | de) |,

Red- Al (1), Li At {-ailibblopyRinytdMRaCEREGYE s LRIL ddhvede, 30y vent such as THF,
dichloromethane, ethyl acetate, THF or toluene, with or without water as a co-
solvent. Altematively the acid may be activated with 1-{3-

5 (dimethylamina)propyl]-3-ethytcarbodiimide hydrochlofide (WCDl), CDI (1,%"-
carbonyldiimidazole) or DCC (1,3-dicyclohexylcarbodiimide) and HOAT (1-
hydroxy-7-azabenzotriazole) or HOBT (1-hydroxybenzotriazole hydrate), and
reacted with the amine in the presence of a base, é-.g. triethylamine, in a
solvent such as THF, dichloromethane or toluene. Also, the ester and the

10 amine or a metal salt thereof, may reacted together in the presencé ofa
base, e.g. triethylamine, and an optional catalyst in a solvent éuch 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



di chl oronet hane or toluene; or reducing the acid chloride with a transition
netal catalyst such as Pd/ C or Pd/ BaSO4, under hydrogenzgl\fh a non%johi er 15
such as 2, 4-di net hyl pyridine and in solvent such as THF otvgrlnagr .
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 reductiv%‘?goﬁg%tion usirig the al dehyde of the formula (XVI) and the
anmine of the 6FMifa (VIA), or 20 salt thereof. Typi caPCH BB ction may
be perforned by reacting the al dehyde witsh 0.8-1.5 nol eq. O the am ne, 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 cyanobor ohydri de, or using a catalytic transition netal catalyst
such as palladium plginumor rhodiug and 25 a hydrogen source such as

nol ecul ar hydrogen or lamoni um f or maf in a suitable solvent such as

di chl oronet hane, ac&onftrile, tol uBnie, N#thano]l or 2- propanol. Preferably
the al dehyde is reactﬁdrlw/tYh't‘h'e"'t osy&zale/%ﬂ {7 8 rtre—26-Mbvenber 2004 WO
01/90106 PCT/1BO1/ 00803%4 amne in the presence of sodium

triacet oxyborohydride and a trace of al¥tic acid in dichloromethane at

anbi ent tenperature. An‘al dehyde of the formula (XVI) may al so be prepared
froman alcohol of the formula: - 0 R 'NH FeK --OH (xvfA) 5

wherein Y is -CO,R* , -CN or -C(O)NHR?, wherein R* is H or C,-C, alkyl. i
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



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

such as DMSA sul phur trioxide-pyridi ne conpl ex, DVBSO w (OOE':I M2 or
Cr@3, with or without a base, in a suitable sol vent Su\é\%églgvem o' F04

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,
acetone, tol"QIN&Y acetonitrile; or wusing a catal yti cPGHEBHMNI6sUch as
TPAP (tetrapropyl ammoni um perr ut henat e)-14 or 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 h&hﬁ@ﬁ@h@'dr@@n@e@iédﬂﬁhtdﬁ&é&ﬁ%ﬁbo@éhﬂﬁ@é HAd BYRES Bf Kepkorite or
hypobram te, and in _a suitable solvent such as dichl oronet hane, acetone,

tol uene or acetdhindieieromethaneat aRbie{aMPP&H4®I ncl ude using DVSO, sul phur
tri oxi de- pyri di ne. A9uRLEYiAthd iR OATHAS o bl okl fofFPane, o TENPO

KBr, NaOCl, water and dichl oromnet hane. The "‘conpoun the formul a
(1) may. be prajsahel®f e fosalat i ve anination of a conpound of the fornula
(XV) wherein Yis -CN and an 25 am ne of the formula (MIA), or salt
t hereof .. The reduction nmay be perforned using a transition nmetal catalyst,
optionally in the presence of an leh and a hydrogen source, in a
suitable solvent. In a typical 26 Novegber 2004 WO 01/90106 PCT/1B01/ 00806
15 procedure pall adi um on-charcoal og towim (1V) oxide and a sol vent
such as nethaneol, acetic acid or 2- prog‘pﬁzinol are used. 6. The conpounds of
t he fornmul a (1) may be prepared by al’kylation of an

by standard oxidation techniques, for example, using an oxidising agent such

as DMSO/sulphur trioxide-pyridine 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, NaOCl, 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



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 eav roup
such as hal o, C, -C4 al kanesul phonyl oxy, benzenesul phongﬁ?g@"erﬂ er2004

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 a base such as triethylam ne or N, N-diisopropylethylam ne; DBU
(1, 8- di azaMQ818918§ 5, 4, Ol undec 7-ene; or an inorgani c basemyredsoaas Na2CO3,
NaHCO3, K2COB or Cs2CC3: optionally in ti#se presence of a phase transfer 15
catalyst, and in a solvent such as acetonitrile, DVF (dinethylfom am de),
DVBO (di met hyl sul phoxi de), 1,4-dioxane, THF or toluene. Alternatively, a

metal salt of the gFb&Riufd @Iadﬁnﬂ@ﬂétﬂér@émbﬁﬁlaftﬂfmlvwaﬁid@ﬁnd gagheft Wi th a
conpound of the fornula ( in a suitable solvent such as THF, DVF or

1, 4- di oxane. Pr efer%h;ﬂsfﬂféhﬂ‘@h@F?WQ'%ob%fPﬂPéﬂ° @@ UsRe.r eacti ng the anine
and a 20 conpound of the fornmula (XVIl1) with either DBU in acetonitrile or
K2C03 and 18-crown-6 (1,4,7,10,13, 16- hexaoxacycl ooctadecane) in THE 7. The
conpounds of tée faihermrapqun)dsméghetf@mpﬂéﬁhmmbaﬁr@mdwbyaikyla@r&fmrre 5. 26

§OC¥ /e FBSE/ oo%4 VO 0L 320! Brrafid QR ), or W aiRadid a¥ditidh &F ety sdifV ! 1) Me

thereof, using a compound of the formula:

(xvity

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.



A conpound of the formula (XVII1) may be prepared by the Mannich reaction
_5 of a conpound of the formula : R2000H3 10 with a congﬁgg L fornula
(VMIA), or salt thereof, formaldehyde or an equival ent R

wi thout acid present, in a suitable solvent. Typical condltlons |nclude
reacting the amne and the ketone with an acid such as. hydrochloric acid,
sul phuric ag%d Rio t ol uenesul phoni c-acid or acetic acid, and 15

par af or mal d (VH@3$E a suitable solvent such as ethanol , PRETHHAES

2-propanol or DMF: or reacting-the ami-n®s salt (such as the hydrochloride,
sul phate or tosylate salt) with the ketone and parafornal dehyde in a in a
sui tab) e solvent such as ethanol, nethanol, 2-propanol or DWVF.

Al ternatively a conmpound of the fornuhﬁehégll) may be prepared by 20
reacting a conmpound of the forrmula (VIA), or salt thereof, with a conpound
of the fornul a: RZCOCHZCHZZZ . 25 (XXI') 26 November 2004 WO 01/90106 17
PCT/ 1 BO1/ 00806 wherein -Z' j Ieaving gtpup such as as previously defined

for Z', using st@nda g aI on con ons such ameasmdescri bed for

Met hod 6 above. the forrru Sjb(l X) y be Jprepared by reaction
,@e formul a: 5.

of a conpoundR¥
XV
(XEX) M

— )

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 | (K1)



R CONH2 (XXI'l1) 1o under dehydration conditions, with or without an acid

catal yst present, and in a suitable solvent; or by reagtion rrpound
of the fornula (XVI11) first with hydroxyl an ne, %'\&‘f@p %&820% nd t hen

reacting the internediate product with an acid anhydrlde of the formul a:
15 (R CO20 (XXII1) a transition netal catalyst, and an acid in a suitable
solvent; or by reacting a 20 conpound of the formula (XVIII) first with
anmoni a, or WO QAN t hereof, and then reacting the intepP@ptHtaoSGmr oduct
with an acid-of the formula (111), or an.,actlvated derivative thereof,

under standard conditions. Typically a corrpound of the formula (XVII I) S
reacted wwth an amde of the fornmula (XXIl1) in the presence of a catalytic
amount of acid e‘eﬁn zg tlcraé)\P'C r env noval of water

usi ng a dehydrat i ng rggp%%%ﬁsapregtpg@ggeﬁne BofpYERE of the

formula (1) rra)stdrﬁam&!ndﬂtﬂd cbydlamwmhhs@s desshibet ifeMathod 8 @91 de of the
formula (XIX) such.,as b of transition netal such

0 .
as Rh, Ru, Pd, Pt, AN awe?éf%%ﬂﬁﬂ*aéxﬁmﬂyt&frqureﬁbYé"?ﬁqﬂaﬂOfﬁgand such as

BI NAP (2, 2- bi deﬂnﬂbhﬂﬂ%l’mbmmd?mﬂlhvﬁtrréﬁ é\ﬁiaafohme)fonﬁ - 30 BINAP
(2, 2- bi s(di - p-tolyl phosphino) -1, 1' -'bi napht hyl), (1,2-bis(2,5

di met hyl phogphol ano) benzene) or Penn-Phos (P, P' - 1 2- phenyl enebi s(endo 26
Novenber 2004 W 01190106 .18 PCT/ | BGly-@Ag96
2, 5-di met hyl - 7- phosphabi cyc.l o[ 2, 2, 1] heptané), a hydrogen donor such as

o)

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-



nol ecul ar hydrogen, phenylsilane, 2-propanol or amoniumformate, and a
sui tabl e sol vent such as nethanol, ethanol, acetonitril ol uene t hyl
acetate, 2-propanol or THF, at fromOC to the reflux tegﬁ X?WS@%W% 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 Mgl Me (1) A ketone of the formula (XVIII) nmay be converted
to a racem COMPHE of the fornula (11A) by reductive aP§TBEVWISUnder
conventional conditions 15-using anmoni-4 or equivalent thereof, and a
reducing agent in a suitable solvent. . The racem c am ne of the fornula
(I'1'A) may be resolved to provide an amne of the fornula (11) by standard
t echni ques such5aimdiiyldsphogpbabisyslof?, jhekiane), mdydrogdy danbresuck 2! ut i on

techni ques. 20 _The am ne of the rnuba (11) may be .converted to a conpound
of the T or mulROpryBEFacn, Gl o Aronantl T ARG Miriate api 2
Al t er nat i vel ysuitablea&iren€ swohi asemetharidicetharonakcatonitiié)toliBie, kehygonverted to a

conmpound of the forpula (I ' compound of the fornmula (111), or a 26
No\f/TIe) nmber 20048&cetate, 2—pr0pa$|0|>0rl‘1'?-ll'!?gt f’;‘om 0°C to the reflux temperature and ( )

5 optionally at 5ﬁ glevated pressure.

8. A cbmpound of the formula (I) may be prepared as shown in Scheme
6. '
10
. Scheme 6
. Me, _Me Me. _Me
o N I NH, I
: R"Jk/\Ngw\N SN Rz)\/\Ngw\N N
vt Me =N : A Me>= N
Me._ _Me / l
NH, I .
Rz)\/\N)}@\NF‘HN - ()

an Me

. 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 described in Methods 1 and 2,
| Alternatively, a racemic arﬁine of the formula {HA) may; be converted to
a compound of the fo}mula {I) using a compound of the formula (I11), or a



WO 01/90106 PCT/|1B01/00806 19 suitable activated derivative thereof, a

chiral catalyst, optionally using a catalyst for racem ﬁ%’i on, of tope
unwant ed i somer present, and a suitable solvent. The g?ré VenbeRRI0or mul a

(11), or a nmetal salt thereof (i.e. a 5 deprotonated form, nmay al so be
converted to a conpound of the fornula (1) by reaction with an ester of
the formula: R CO2R5 . 10 (XXIV) wherein R5 is an ester-form ng group such
as O -Ca al XAM4Phi cally the reaction may be carried ®gr/myosseacti ng the
ester and the amne, or netal salt thergof,- with an excess of a base such
as triethylam ne and an optional 15 catalyst in a solvent such as

di chl oronet hane, ethyl acetate, THE or. toluene, wth or w thout water

present as a' cqg; ateQ, ' PRt Aanine in the
QuitMie/ Séthvated deﬁ%’atﬁf@ﬁfetréd"fga R éétﬁﬁ'&ég%éfa@ﬁ‘.lgr

presence of an enzyne.catalyst in a sol vent suc net hane, et hyl
acet ate, THE ofalebstieneacemizationef the unwantedusomer praseatnand asutialde- sol vent . 20
Al of the abqygcheactions and the preparations of novel starting

materials using in the precedi ng nethods are conventional and appropriate
reagents and react iTheaoaredifthefesndlofll) bred metat sélotherssnt G.e0n preparati on as

wel | as procedur f I.sol at j he'desired products wil]l be | I - known
to those ICZ)Sg)skl r°§§"?‘§&¥°h"§gé'ﬁ¢#§}¢? ?oé'?d'%'iéedr’ﬁ?ea %"??u%ngroém%égnﬁ?l@gﬁdents and
t he Exanpl es aydedtioparithtancssteriod thetformuda:phar maceutical ly acceptable salt of

a conmpound of the fornmula (1) may be readily prepared by m xi ng together
solutions of a conpound of the :

. 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.



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 i of the
solvent. 26 Novenmber 2004 WD 01/90106 PCT/1B01/ 00806 ZOXQFE'@V%B%O#%QS of
formula (1), and their pharmaceutically acceptable salts, are useful
because they have pharmacol ogical activity in animals, including humans.
Mor e particud‘!aorlwl,0 they are useful in the treatnent of a disorder in which
the nodul at Fon 8™CRs receptors is inplicated. Di seasePG/BIHWOYE t hat nay
be nentioned include HV, a retroviral i%fection geneti-cally related to

H 'V, AIDS, or an inflanmatory di sease. The conpounds of formula (1), and
their pharmaceutically acceptable salts, may be adm nistered al one or as
part of a conbi nat i G compedpds of ferautatth aud eirphampaceutically acteptebley be used
for treatnent ' ' ' [ . Li: piratory

di stress syndr gér'{esl%frﬁ%%@] B@%’?’%%g% ?l?ggs@ﬁ?"c?r??@bﬁggod%c 'lﬁﬁﬁsa?"nﬁér'oni C
obstructive puhsudieg Hurdirnse ddare pestistlady, theyoare sisefi! ia shehimegtmentpdfassena,

rhinitis and claroni ¢ Sinusit. [ jtions. that be treated are
[ hooe 111 agar dibordefn Bhih el higustol e cLABTLARS 1o ibtad pREa4 P07 2T
t L af fi cki ngs i rstates fhgt sy be rrlga?medl itrl]ch'udie Hmaaémﬂlirhﬁﬁfeclri]dﬁﬁgékﬁtiéﬂwoundsdOf
this invention S or. t he treat,ment suc conditions and in
Dt cul o DOEBR S HAIDY. ot AR R fiHAseo e P EROUTR B | o wi t
CCR5 or CCR5 qfyesmkthoiphirapcharalesicaplabyefs, maytd aiRkRred ROHEbr di sease,

i ncluding Crohn's di sease_and ul cerative colitis,. nmultiple sclerosis,
rheurat oi d ar ta¥rRat of a qgmbinationther@PYon, in particular but not 20 limted to

ki dney and I ung al ragkahbsunds BFPRBRVARiSh fnaybéRRel idhtRBphGR of FENAl -
di seases, chronic pancreatitis, inflanmat or-ty | ung conditions or chronic
heart 10 respiratory disorders, including adult respirafory distress syndrome (ARDS),

bronchitis, chronic bronchitis, chronic obstructive pulhonaw disease, cystic

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),



failure. For a recent review of possible applications of chenoki nes and
chenoki ne receptor blockers see Cascieri, MA , and Spri

chenoki ne/ chenoki ne receptor fanmily: potential and prog?gg@"‘f"ﬁ e"t?ﬂsoﬂapeut ic
25 intervention”, Curr. Qpin. Chem Biol., 4(4), 420-7 (August 2000). The
utility of the conpounds of formula (1), and their pharmaceutically
acceptable salts, as inhibitors pf HV infection may be denonstrated by any
one or nore WRIHBHWS| ogi es known in the art; such as by ®SiTERpLAI66 H V

m crocul ture assays described in Dmtroyseta!., J. Adin. Mcrobiol., .28,
734 30 737 (1990), and the pseudotyped HV reporter assay -described in
Connor et alL, Virology, 206 (2) 935-44 (1995). 26 Novenber 2004 WO

01/90106 PCT/ | BO1/ OG8@&Gbiky of i %ﬁ‘ﬁdo‘uﬁ sgf‘fo;m%@gr%plat A c'?ﬁg Eg%”glé?@c( ), and

their pharnaceuti cal Ié@@accept | e sa ept or
activity is derssepiphiesalis.bg medulaterkilepyineresaptiractivity indemossiateds by usi ng

the assay for I [ di scl o Conbadi ere et
R s e L A T R P S e

i ntracel | ul ar biatingdotowity proemiurasrdisciosed jrs Cambadierr ot e ). hyukdie BRRITE

aut hors. Cell S t.he receptor erest include those
natural |y e%pré%’s g@(ﬁésé)e :%?rotFy us, tﬁgggraﬁ}f@ar %fc'um mobiliggtiopy| at ed

peri pheral bl oashdy;ﬁpldeﬁgﬂbed bﬁrﬂ&éame)autﬁorﬁebbllﬁﬁ@éﬁ%s%ﬂ R reR¥PPSS a
reconbi nant rec L1.2 or HEK-g 93. 10 The

C
conpounds of tf tg'ﬁée ﬁir{ﬂcﬁ'd?ﬁos@é\? Yaﬁi‘ﬁf‘???@ﬂéh%@cﬁﬂ’tﬁfnéu%ﬂs R, Ofgeneral ly
be admi ni stered2 Btlrﬂﬁlﬁie&tﬂéﬁﬁhé%hltﬂlbdﬂ I%bﬁ&?le% (PBEIEP& Ej é@ﬁ%ergéﬁ pi ent,
rout e o A

diluent or carrier selected with regard t he |nten
adni ni_st r at i on®%BS%? Eﬁ?ﬂﬁ\bﬂ‘aﬁﬁéﬁ?ﬁ@@@ww CiHPa290.1% L1ker W&i&2PBe, t he

conpounds of the fofHEdemdolihdSSMhdRrAdEi(Yicah Bk Sdministered 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 pharmaceutical composmons for example, tablets, may
contam excipients such as m|crocrystall|ne cellulose, lactose, sodium citrate,
25 calcium carbonate, dibasic calclum 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



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

multi- particulates, gels, filns, ovules, elixirs, solutLons o

suspensi ons, which may contain flavouring or colouringﬁéggﬁ?gpe?%ﬂo4

i medi at e-, 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-disper@b@gmg& fast-di ssolving 20 dosage forns or in_the formof a high
energy di spersi’on or as coated particlq&. Sui tabl e forfHHEYY8HE of the
conpounds of the formula (1) may be in  Coated or uncoated form as
desired. Such solid pharmaceutical conpositions, for exanple, tablets, my
contain exeipients such as mcrocrystalline cellul ose, |actose, sodium
citrate, 25 calcium carbonate, dibasic cal cium phosphate, glycine and
starch (prefer gehgratBramplpot at 0 or tapi oca starch), disintegrants such as

sodi um st arch cal lL.ate roscar. el | ose sodi um and certai n conpl ex
silicates, ancf9 %ﬁﬁa"% pihe gﬁbﬁ%épg%ﬁaﬂy &@%BH‘?W Jimgte 809mamat,

hydr oxypr opyl raatiwwﬁbdumuqmst(thﬁ_h@u,wei@wn@gmgéﬁwrﬁsbdng k9 360dr &0 .
sucrose, gelatjn and acacia. Additionally, 30 l'ubricating agentS such as

magnesi um st edHPX@MAlg atg fosmylation fopay Pmgiiabletig fusteated belawt al ¢ may be

i ncluded. 26 Novenber 2004 WO 01/90106 PCT/1B01/00806 22 General Examle A
formul ation of the tablet could typically contain fromO0.01 ng to 500ng of
S5active conpouf@redient st tablet fill. wei gfew/ray range from 50my to 1000ny.

An exanpl e of ﬁﬁ&“ﬁ%?ﬁ%ﬂ&qﬁ?‘t‘%g?}’%| ;q?lﬂab*i s il-lustrated bel ow

| ngredi ent a/ omt w or salt10.000* Lactose64. 125

Lactose 64.125
10 Starch | 21375

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 empioyed a.s 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,
intratheca!ly, intraventricularly, intraurethrally, intrasternally, intracranially,



1 oStarch2l. 375 Croscarnel | ose sodi unB. 000 Magnesi um st ear atel. 500 *

Quantity adjusted in accordance with drug activity. 15 t ab| et re
manuf act ured by a standard process, for exanple, di rec}g&?ﬁﬁmb?jog% or a

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
enpl oyed as fil1l in gelatin or HPMC capsules. Preferred excipients in
this regar_d"{dn'%:l{ggfée | act ose, starch, a cellul ose, nilkPSTEPRI0BPe hi gh

nmol ecul ar wei ght pol yethyl ene glycols. Bbr aqueous suspensi ons and/or
elixirs, the conpounds of the .25 fornmula (1) may be conbined with various
sweet ening or flavouring agents, colouring matter or dyes, with

emul si fyi ng andneamusesiseiy oF supcsitpaross!y od they tniay ki ddminkstered Binfisionat er ,

et hanol , propyl ol . I rin,.and _ conbi nations thereof. The
conpounds of t h@? gg%ﬁgine@g%geﬁxﬁﬁg%& &' 3Heh Rarevteral admwistatientheyal |y, for
exanpl e, i ntr asrer@sbiiged in terfarmof 2 siedlel aquebwd SAARBRIVIINERLY Yontain

i ntrathecaily, t'hntsr v%tri ul arlz¥, i nt‘-;gglcjﬁrfgthral ly, intrasternally,

i ntracranial i y°"'26 BRI e TPlReP B B orgiyeasada et saigion .

i ntramuscul ar | igotonicsuihmiédd) ETHesddueods sdlitRYs BRYuIPBe 3GHELY RifRF&f by i nfusion
or needl el ess p% e%bj Qn t(i_gh i ques. For such parenteral” admnistration they
are best used {PFETEREYGARMP £ &0 P). ¥ ngerpsalys Tdelpnepasationttifshitabdy cont ai n

other subst ancgsrenefl ftramRbRs uRitR 4@hieBhbiion is Kelfif S6cdnipiililfn, Ne sol ution
standard pharmaceutical techniques well-known to those skilled in the art.
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



5 isotonic wth blood. The aqueous sol utions should be suitably buffered
(preferably to a pHof from3 to 9), if necessary. The gé@oara&i %Oﬁf
suitable parenteral formnulations under sterile conditi

acconpl i shed by standard pharmaceutical techni ques well-known to those
skilled in the art. For oral or parenteral adm nistration to human
patients the daily dosage 10 | evels of conpounds of fornmula (1), and their
phar maceut i W2 R ’;wﬁ’i:cept able. salts, wl I be from 0. 01 PeBOVEIKg (in
single or divided. doses) and preferably will be in the range 0.01 to 15
ng/ kg. Thus tablets will contain 1 ng to 0.5g of conpound for '
adm nistration sin or two or nore at a time, as appropriate. The
physician in aff a@ ﬁ'"e&eﬁ%‘i'qnsﬁ’@yt ﬁ@“"é?@fﬁhﬂ'e%%%@éﬂmntﬁmw |l be 15

most suitable fsaruua;wré.u%ébwg.:siu@ﬂm@a&ﬂ@%n@adndteg?ﬂukin Ahkaph b the age,
wei ght and res onse of th articul ar patient gbov osages are

exenpl ary of ohgad H‘@d”@%ﬁyé"t aprBe solyent, with gwiradditionallyicadiain alual

i nst ances wher | and such are
within the scgﬁgﬂggh% it se&f%@ﬁﬁgﬁaﬁ gg U%rg%a%a%‘%eg?& @g(c)} A T2t er r ed.
Preferably,5a mgsiahra)tfbwset!alaemhaleaoeunssfﬂetot inay beflammitzaed ®f doaedin bS

it anasai |y dowsy el e o ForkDa P ABlRR S B865 n (e form

of a dry powdesuchiasHadtese aystasch.aer osol spray presentation froma
pressurised contai nebuliser, with or

er , 29,8 at om ser
wi t hout the usé of Q?? CLSBF}PJ"%Y ge ‘F%S%'TTY ns age @"efeﬁq%mﬁﬁpﬁbﬁtonet hane,

trichlorofl uormtnlinaeu@d dogé eh‘lpﬁffoctcﬁnita"ﬁéfrdﬂﬁﬁggwmg ofa Bb &jﬂd’d?rtﬁé‘l kane
such as'1,1,1,2- te ?fl uor oet hane (HFA 134A [trade mar 9

1,1,1,2, 3 303 fOHBﬁH? é!ﬁ 95 SpbisRoR R PRtaDh, 'E'Pimfww?dméomwk% 30 aemebn di oxi de
or Ot her 30 S8 utangd 1 e Sp8R0Rt A e piiAReRaL, e dosaae
The single dose or, more usually, in divided doses throughout the day.

Alternatively, the compound~s 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



26 Novenber 2004 WD 01190106 PCT/1B01/00806 24 pressurised container,

punp, spray, atom ser or nebuliser may contain a sol ut hgﬁtoor us § si on of
the active compound, e.g. using a mixture of ethanol a N ‘?ro%) | ant as

t he solvent, which nay additionally contain a lubricant, e.g. sorbitan
trioleate. Capsules and cartridges (made, for exanple, 5. fromgelatin) for
use in an inhaler or insufflator may be fornulated to contain a powder m X
of a conpoufP#P'he forrmula (1) and a suitable powder BEFEBOIEI§Eh as

| act ose or starch. Aerosol or dry powder 2§ ornul ations are preferably
arranged so that - each netered dose or 'puff' contains fromlg to 1 Ong of
a conpound. of the 1o fornmula (1) for delivery to the patient. The overall
dai |y dose: wi t Heralissabved &b fongxpmplsea mixtuiigeof oaa gemere ¢fitberfollowingo 20nmy whi ch
may be admi ni st ' it S y%? VAT i vi ded doses

t hr oughout t he rﬁgﬁ;fklb%%&atﬁgtnf@gﬁe?%gﬁdg&%ﬁg 0 I'k'%%dbg'}aﬁiﬁ]l'a (1) can be
admi ni st er ed i poly$mabéte 66, oftylestanpwasiceteanyl slcopasZactyldodecanbicfienyy be

appl i ed topica ' 15 formof a gel, hydrogel, lotion, solution,
cream oint mn%ﬂcé?élgﬂépﬁﬁ% powder. The conpounds of the formula (1) may
al so be detwal |y orTHer comsmbandedf tije fomintar(l)stayrdsh bé oseddn @ombipatidly t he use of

AL S e T A
20 treating i nincREBAt@Mplexes dith dRIMSlEcUéss Farrationof blRuEMRIodBRFin 0PNt hal ni ¢
use, the compounds can be_ fornul ated as m croni sed suspensions in
i sotonic, pH, CoEPIESMAY ,m%q%é?'?‘? $olgiity, gissolytion wte,thigaygilabiiitandéen uti ons in
| sot oni ¢, PH adialifyqslapertidiieldry mdletiie, DRBIyRRAbI LA gt on Wi th
preservative such as a _benzyl al konium chloride. Alternatively, they may be
f or mul at ed 10n @generally useful for most dosage forms and administration routes. As an
alternative to direct complexation with the drug the cyclodextrin may be used
as an auxiliary additive, e_g. as a 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



25 oi ntnment such as petrolatum For application topically to the skin, the
conpounds of the fornmula (I) can be fornulated as a sui hzﬁ)l e 8i nt
containing the active conpound suspended or dissol ved FRNYETPEHd e, a
m xture with one or nore of the followng: mneral oil, liquid petrolatum
white petrolatum propylene glycol, 30 pol yoxyethyl ene pol yoxypropyl ene
conpound, enulsifying wax and water. Alternatively, they can be fornul ated
as a suitab@ %43 l?{ n or cream suspended 26 Novenber 2001939690106

PCT/ US01/ 00806 25 or dissolved in, for eganple, a m xture of one or nore of
the followng: mneral oil, sorbitan nonostearate, a polyethylene glycol,
liquid paraffin, polysorbate 60, cetyl esters wax, cetearyl alcohol,

2- oct yl dodecanetolvexeitiy ka: relafivishsHortgrtionst fifie infdStraladRSISBMS tPinyt he formul a

(1) may al so be used in conlination, W.th cyclodextrin. Cycodextrins are
known to form FWEP'E‘EF’&H "@\‘Fg‘%%’ﬁep ﬁémtgﬁg&gﬁi@ azuent {5 well ko ifol ecul es.
Formati on of gh&lktegtic! odextrin conplex may nodify the solubility,

di ssolution rate, bioavailability and/or stability property. of a drug
mol ecul e. Dr ug- cycingsiditiopita thedapiitement afteerapeyficrafficacy whickanay  f or nost
dosage for ohes fs&b ; i t I .0 direct
conpl exat i (r)gf31 \?m%'tg %@ﬁ%%? ug thégﬂ%(f/%?%rg%?tgr&iah %ﬂyﬁgeﬁgéﬁé@%ﬁ%n auxiliary
addi tive, e. greceptar megulgting compounsstof éarmylal (Dband their phatncauticatiet a- and

descr bed. i m ohgsriede B T4 ) REG A toltd BRI g BeldaiBve " 1, 0 ©
conpounds of frecomrhend thp usenticdriinationh af dmge involvinglactiecingridialss  sal ts,
of ‘action - ar didyebREbu e b8l o bR e RuiRleren( oo -
10" function performed by the CCR5 chemokine 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 shits, 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,



met aboli sm or have other nore desirable properties than the conpounds of
the prior art. 20 Included within the scope of the pres&g |nv nt%ﬁﬂ are
enbodi ments conprising coadm nistration of, and conpos

contain, in addition to a conpound of the, present inventlon_ as active
ingredient, additional therapeutic agents and active ingredients. Such
mul tiple dru I mens, often referred to as conbi nation therapy, may be
used in the"Pr%; ?fﬁﬂﬂent and 25 prevention 7f any of the dPCSERYEE0S,

conditions nedi ated by or associ ated wi ¥ CCR5 chenkine receptor

nodul ation, particularly infection by human . I mmunodefi ci encyI ?/i rus, HV. {
The use of such co ations . .of thergpeutic ents,is especially pertinen
with respect to t hnB'E ?eéﬁ%dr@mb'%qanﬁ)?@s%ﬁﬁsﬁﬁt igyention, inslude simnudiageous,

mul tiplication oogeqdmnélmmmemwa@d%h@bwwfwnliu@g) bt¥, and 30 related
pat hogenl c retroviruses within a patlent in need treatnent or one at

ri sk of beconiRiFrBacavtisalyacreniable spibthemafiang ose o5 mere inbibitersi of &IV pat hogens
to 26 Novenberpréfdde Ml@r%ﬂigﬁ&@om{/ 1RELE AARAE; ta%@ ;g%fé'r%@ éa&@mnot her apy

relatively short period of tine into strains r SISt
whi ch has beerfrauesliansaf sgn-nyclseside wenserﬁrﬁns@m@eunnmmmmumw he

ey 2 Ak ok 0 SPRle Rind B BRB B R "
chenoki ne r edbpnuclersidrihuddatide inhibitors, dsludingfbnt notllimited to zxa?ﬂ;dgﬁe;\al o
e L e A
i nvol vi ng act | dmwoxigamﬂirm’ramongﬁﬂne:ﬂrot@}sé amibitorsafichigRl BubRstaiteds- . Whi ch
conpl ement (? %\8' %g;ﬁﬁt ; heuu%gwr Lglﬁgatwlro{g)pﬁg\rn; grrldrraerc[il |%¥1a\tnp eOt?'ngl? 5" chermki ne
receptor m uII n YGad P
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 0b1 0 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



of the present invention. Such supplenentary therapeutic agents used for

the purpose of auxiliary treatnent include drugs which, ipstead ﬁp
directly treating or preventing a di sease or conditionQPré\EﬁVﬁ?’gﬁr or

associated wth CCR5 chenokine receptor nodul ation, treat diseases or
conditions which directly 15 result fromor indirectly acconpany the basic
or under| yi@g&%& chenoki ne receptor nodul ated di sease or condition. For
exanmpl e, whére the basic CCR5 chenokine receptor nodul#t"ég§0%6ase or
condition is HV infection and nultiplfation, it may be necessary or at

| east desirable to treat opportunistic infections, neoplasns, and ot her
condi ti ons which oc¢cur as }he 20 result of the inmune-conprom sed state of

the patient bdPR§minigatian of wmeaber ndependenthesalectsmijorpdhagrodpwi th t he
conpounds of f@mBwtify é# g)ea otpdung WlithinAha s EResitbrhld () AcRSRiaR! e salts,

e.g., in order to provi i une stimulation or to treat pain and

i nfl ammat i on GeficEh (B e8e AHERTY in #aditionite p apmaewnd efibidéddiwa ¥RTHNV i nfection. 25
Thus, the net n N ' Iiions of the
present i hven??@ﬁorﬁ%yat eﬁ@' gyalt%@‘ Q‘Q%%unds%g%&@@drnrﬁgﬁg@?%&h%w& (?fhei.r

phar maceut isc a(if)yarddvepeepaundsklestedifiont the class of pbtaasa athitétoepyseddnt  sai d

met hods and c ! . in the formof nmultiple therapy
in which one g@%@t%“@n@%&?aﬁ%@p%ﬁ&gﬂ( ), or their pharnaceutically 30
accept abl e sal ts, Hregrefeaddinetiside béthei presentibaitiondor thidaby @NRNGr More known
t herapeutic agents, syc those described in detajl further herein. 26
Novenber 2004%E%'Pg'5%5%‘§’¢5@$@%§%?%0‘§@5"3 ?ﬁ%PHF%LYH%\H%&&n‘Eﬂ%& i ons of the
present invenfdrmarineloheldeasnhémbérw&@aaectedzr(vﬂfﬁdatﬁ‘i&ht'@&cofdi@formntS with a

conpound of forrmula (l), or a har maceuti cal | y accept abl e- sal't thereof,
an(rjrp one Ormmagoqeniﬁpggiiigqtgtggs dard recommended ir)\/itial regir%ens 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



protease and/or inhibitors of H 'V reverse transcriptase, preferably
selected 5 fromthe class of non-nucl eosi de reverse trag ?\{?i gt Ese
inhibitors (NNRTI), including but not limted to nevir gi NemMRel 2804 4i ne
and efavirenz; fromanong the nucl eosidel nucl eotide inhibitors, including
but not limted to zidovudine, didanosine, zalcitabine, stavudirre,

| am vudi ne, ir, adefovir and dipivoxil; and from anong the protease
i nhi bitors, "i&g@ﬁglﬁ%' ng but not limted to 1 o indinavir, PFTW?(%R??“L,
saquinavir, nelfinavir, lopinavir and arprenavir. Qther agents useful in

t he above-descri bed preferred enbodi ment conbi nati ons of = 't he present

i nvention include current and to-be-di scovered investigational drugs from

any of the abowgy®easise®, obndurbhbiithy bssubseqiant tdie Rdmimstiatibh it ied to FTC,

PMPA; fozivudine tidoxil, tal va raline, S-1153, MKC-442, MsC-204, MSH 15
372, DWMP450, Pﬂﬁeim‘*“k@@@% and KN1-764. There is also included
within the scope of the preferred enbodi nents of the present invention,
conbi nati ons of a compound of formula (1), or a pharmaceutically acceptable

salt thereof, togelifle bgianpreciatehippbaiaiesences hereipiatreatmentdneiudesed for t he
purpose of Aux}diRs Yoditabfd mbmﬁg\ﬂﬁﬁﬁiﬂaa if suppl enentary therapeutic

agent 20 conprises one or nore ers 1 ndependently selected fromthe
group consisting of proliferation inhibitors, e.g., hydroxyurea;

i rnmunonodul. at or s, Thigs e inveatidh gravigéd:m and various forns of interferon or
interferon derivatives; fusion inhibitors, e.g., AVD3100, T-20,. PRO 542,
AD- 349, BB-10010 and ot her chenoki ne receptor agoni sts/antagonists;

tachykinin r efaeésn%oulé ofPRYLANM ) or% &aﬁwﬁetﬁ?éntﬁ?%{-}éﬁtﬁﬁlé s}a&gfggfaﬁs

inhibitors, e.g., ARL/7; RNaseH "1nhibitors; Itors o

transcri pt fon ther@oflRNA replication; .and other agents that inhibit viral
infection or inprove the condition or outconme of ‘H V- infected individuals
t hrough di fferent mechani sns. Preferred nmethods of ‘treatnment of the present
i nvention for prieess@Ofor fhequeparation affa ddigoiind eftthe dormute (IXoreat nent  of

aviremc and _ mﬂﬁé&%ﬁllﬁ 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 the'treatment 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



subj ects potentially or effectively infected with HV, include but are not
limted 26 Novenber 2004 WO 01/90106 PCT/1B01/00806 28 é& adn}ani r4ati on
of a member independently selected fromthe group consPefY ‘Fr'fcfor) a
conpound within the scope of fornmula (1) as disclosed herein; (it) one
NNRTI in addition to a conmpound of (1); (ii-) two NRT1 in addition to a
conpound of w(d'f?liyol iv) one NRTI in addition to the conbination of 5 (ii);
and (v) a conpound selected fromthe class of protease PAHMAIIN®E¥s used in
pl ace of a NRTI in conbinations (iif) arsd (iv). The preferred nethods of
the present invention for therapy of H V- infected individuals with
detectable virema or abnormally |Iow CD4 counts further include as a
menber to be setemhmditionWeréafciat thertteatmertioflangsdiratofy disbrdeginegingn .addi ti on
to the standard, reco nded.initial regi s for the therapy o

establ i shed H #9YHESBAoMSIstrEsg synd ) BioGiis, CBrI aroadees. ht i

Such standar d chagid@yssrubtive|pumtore diséaeNeystit illokBJadttmaerdgiBRbmbr om t he
class of protease inhibitors in combination with two NRTI's;” and (vii) a
standard recdWRERQEENONASIMENS egi mens for the therapy of established HV
infections,g 15 e.g., see http:lhivatis.org/trtgdlns. htm, where either the
protease inhibitor conponent, or one or both of the NRTlIs is/are replaced
by a conpound a/mmnqundgﬁ ederapia (roragthagmacqutivallyaceeable seitl solwabé n.  The

referred net of: | i - A nfected
Undi vi dual S tﬁt%6 wﬁése'ﬁ‘?ﬁ‘.h?’%ﬁﬁ Z‘*ﬁi‘?éﬁ%’%ﬁ‘%’ﬁ@ﬂ&ﬁ@“ﬂ?‘ﬁ*ﬁ%‘ﬁ@?’bﬁ% Fqu%Séas a 20
menber to be drdledingdrohfigidisepse orecarative eolits muliligde sderpsis, hbamatoid N addi ti on
t th t and L. j . th f . patients,
e g, see nt Bt AR EREn, MR Ry My SR SnaspeRl o™ °
recommendedb i rtyps diabeteyamena diseasd, beronlcqranpieatifis, painfiefinatydyouiave fail ed
antiretroviral tQ;gzraBlyéh ich o ' _ '
. condition ronic heart failure;

the use of a compound of the formula (1) 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



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

prot ease 25 inhibitor conponents, or one ot. both of the. NRTIsS,is e
repl aced by a conpound within the scope of formula (1) 59@?@8?5@&

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 | ni stered in terns of dosage forns either separately or in
30 conj unct Rﬁ%&?’\ﬂoﬁ each other, and in terms of their t ¥ foosos

adnini stration, either serially or simf'taneously. Thus, the _

adm ni stration .of one conponent agent 26 Novenber 2004 WD 01/90106 29

PCT/ 1 BO1/ 00806 nay be prior tqg, _concurrent with, or subhsequent to the
admi ni strati on tog X?%%f d W"EBFT%‘SR@HIUI%@E?&‘(§)Qhawaqe§u?qyyl§‘€°%®tﬂ%ci ated

that all refer apgesmNaes & ddrigdstion Hefdlfol melmmﬂfacﬁxréarame\arban%gk' i ative and
prophylactic treatment. Thus the invention provides: a conpound of the

formuia (1) orforthsrepatmet of ar fiammatary pewe) disease tineluding Ciatwés digeaseher eof
processes for i,ﬁ!ﬁlt fo Riek ',?l‘rkﬂﬁlné% id SR (J:) or a

phar maceut i cal ??ﬁ%ﬁé@%?%@{se sa@t‘a or ‘gsr(ﬁ)vate t 'e;a?gPt?SQ[l;EQHar@lp é%nr}aceutical
conposi ti onsi niotiuding@ Kidney epa g adegraficeridometriosis; type ddiahetesharemateut i cal | y
accept abl e sal t. S ) fon i | - raceutically
accept abl e exc‘lg'f)?éesﬁt ‘,%ré[?if'ggﬁl{}g{gﬁg’c@r'bﬁ%ﬁ%gg%mn%gﬂ d"ogpcﬁtcltl‘éml“glﬁﬁfa (1) or
a pharmaceut i cfailling; acceptabl e salt, solvate 20 or conposition thereof, for
use as a nedi canent; a conpound of the formula (1) or a pharnmaceutically
acceptabl e salt, solvate - . :

a method of treatment of a mammal to treat a disorder in which the
10 modulation of CCRS5 receptors is implicated including treating said.mammal
with an effective amount of a compound of the formula (1) 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,
type | diabetes, a renal disease, chronic pancreatitis, an inflammatory lung

30 condition or chronic heart failure including treating said mammal with an



or conposition thereof, for the treatnent of a disorder in which the
nodul ation of CCR5 receptors is inplicated; 25 a 'conpo of the rmul a
(1) or a pharmaceutically acceptable salt, solvate or gg%&ﬁ"%’?r&d@hereof,
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 pharnmaceut i cal |é{ acceptabl e salt, solvate 26 Novenber 2004 WO 01/ 90106
PCT/ | B01/ 00888V #3%r conposition thereof, for the treat REHBOH8Y
respiratory disorder including adult regpiratory distress syndronme (ARCS),
bronchitis, chronic bronchitis, chronic obstructive pul nonary di sease,
cystic fibrosis, asthma, enphysema, rhinitis or chronic sinusitis; 5 a
conpound of t hefféqiveah@uniof PéontpdaRaoMhe Tarutatl) o @%@Bﬁ&%a@e@@aﬁ sol vat e
or conposition thereof, for the treatnent of an i.nflanmatory oweW di sease,
i ncl udi ng Crohﬁc%epbqhg%é%'h_SB'Na‘GIQEéP'aPPW’@rﬁBPﬁePfi§,"d nul tiple sclerosis,
rheumatoid arthritis, graft rejection, including a kidney or a |ung
al lograft, endometriosis, 10 type | diabetes, a renal disease, chronic
pancreatitis, '%Fﬁmi"i?ﬂ“ataﬁirﬁﬁﬂ@lfmkfﬂﬁj")-dldzﬁd(\f")»dh'bb)r (N HVY (Xety aind ai | ur e;
the use of @ cqzmpund of the formula (1) or of a pharnmaceutically
acceptable salt, solvate or conposition thereof, for the manufacture of a
medi cament for 15 the treatnment of a disorder in which the nodul ati on of
CCR5 receptors is inplicated; the use of a conmpound of the forrmula (I) or
of a pharmaceutically acceptable

The invention is 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 _



salt, solvate or conposition thereof, for the manufacture of a rredi canent
for 20 the treatnment of HV, a retroviral infection gen él cal | r ted to
HV, AIDS, or an inflammtory di sease; the use of a cong Uy ert forrrul 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
respi ratory di sorder including adult respiratory distress syndrone (ARDS),
bronchitis, Y¥H6M% bronchitis, chronic obstructive puPFBHEAAS sease,
cystic fi br05| s, asthmg, errphysema, rhinggis or chronic sinusitis; 30 26
Novenber 2004 V\D 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 manufacgxammE f medi canent for the treatment

of an infl anmat bowel _di sease, including Crohn's disease or ulcerative
colitis, nultlﬁi&ﬁébﬁdiﬁkﬁgﬂﬁﬂﬂéaﬁﬁﬁ&ﬁ&h&éﬁﬁi&ﬁ&&ﬂ@ﬁ&ﬁiﬁrejectlon 5
including a ki gagicyelolse. H}é@gaﬁl_*]hS_Eﬂéﬂlérogﬁ}ﬂaﬁﬁitéh&%%xﬁﬁyd%e | diabetes, a
renal disease, chronic pancreatitrs, an (nilanmatory condition or
chronic heart failure; a nmethod of treatnent of a manmal to treat a

di sorder in which the 10 nodul ation of CCR5 receptors is Inplicated
including treating said mammal with an effective anount of a conpound of
the formula (1) or with a phargadeutically acceptable saaft, solvate or
conposi tion thereof; a method of ytreat nent of a manmal to treat HV, a
retroviral infection 15 geneti ly related f Q%;AIDS or an

i nflammatory di sease including tr tlng sald with an effective
anount of a conpound of the f

N-Benzyi-N'-cyclohexylcarbodiimide-polymer bound (1.15g, 0.88mrﬁol) 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) /



wi th a pharmaceutically acceptable salt, solvate or conposition thereof; a
nmet hod of treatnent of a manmal to treat a respiratory disorder including
20 adult respiratory distress syndrome (ARDS), bronchit 8 No¥RmEs; <004
bronchitis, chronic obstructive pul nonary di sease, cystic fibrosis, asthna,
enphysema, rhinitis or chronic sinusitis including treating said mamal
with an effective anmount of a conpound of the formula (1) or with a
phar maceut i ¥ 4% cept abl e salt, solvate or conpositi @6CTEHENSOS; 25 a
met hod of treatment of a mamal to treat34n inflammatory bowel disease,
i ncl udi ng Crohn's disease or U cerative colitis, nultiple-sclerosis,
rheumatoid arthritis, graft rejection, including a kidney or a |lung
allograft, endometriosis, type | di BKAMBLEZ renal disease, chronic
pancreatitis, m‘gﬁﬂ%& N i 40 | garoni ¢ heart failure
i ncluding treating sai rrfgarr% iﬁﬁeﬁglﬁgsyi\%\lffgg JI%E%%Q_VD 01/ 90106
PCT/ | BO1/ 0080 6aza2zyelpfSat1lodi8-Whirphenvifropylicudppenaheshriidzamfder mul a (1) or
with a pharnmaceutically acceptable salt, solvate or conposition thereof;
and internmedi ates of the formul a 1)y, (I1A), “(VIl), (VIA, NO (XIV).
(WIl) and 5 (XIX). The inventiolf1s illustrated by the foll ow ng :
Exanpl es, in which the foll ow ng_{abbreviati orﬂisc?cﬂge used: 10 0. 88

>N

=N

ammoni a = concentrat ed anmmoni unT hyesoxi defsol utioh, 0.88 SG h = hour mn
m nute M5 = mass spectrum N
}_ I

N

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
chromatography 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: m/z 464.8 (MH*) /
{a}y —29.21° (¢ = 0.10, MeOH)
Melting point [°C]: 68-70
25



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-net hyl - 4H 1. 2. 4-tri azol - 4-yl )-exo-8- azabi c2@&Ngvamber;200¢; _g.
-1- hen | ra | c clobutanecarboxam de 5

N- Benzyl - N - cycl ohexyl car bodi i r ni de-pol yner bound (1.15g, 0.88mml) was
added to a OLC{ 'é%n of the title conmpound from Preparation 11 (250ny,
0.68mmol ) a {/ P&but anecar boxylic acid (1301, 1.37moP§T/ByLe080s

di choromet hane (10m ) and the m xture' s8¥rred at roomtenperature for 16
o hours. The m xture was filtered through Celite(r) (filtration aid) and
evapor ated under reduced pressure. The residue was purified by colum
chromat ography on silica gel usi ng EKAMBLE&)n gradi ent of dichl oronet hane:
met hanol : 0. 88 \apiE oL \ wsa_%m_g afford the title
conpound as a ' 9E=-8.67; N, 14.89%
C27H39NSQ, 0. 2 M@ﬂlam&eﬁl—ﬁnhé@dﬂﬂmm 4,8|~l’aﬂuorbbuté4‘€arﬁﬂle% H NMR (400
Mz, CDCI3): 8 [ppn] 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, ®.30 (1H, m, 5.15 (1H m, 6.35 (1H,
m, 7.15-7.40 (5H, m. 20 LRMS: nmiZ #50!3 (Md) [a]la 34.0 (¢ = 0.10, MeOH)
/

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



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)-exQ-8-
azabi cycl 0[3.2.1 ]Joct-8-yl)-1-phenyl proEyI?cyclopentangﬁgpwﬂygﬁﬁﬁ@4r r N
H3C 5 Cycl opent anecarboxylic acid (1151, 1.06mvl) was added to a sol ution
of the title conmpound from Preparation 11 (300ng, 0.82mmol),
hydroxybenzotrlazole hydrate (10ng, 74gnol) and 1-(3-
di met hyl ami ¥@I8PYS >. 3- et hyl car bodi i ni de net hi odi de ( 30BFHIELVGFeDl ) in
di chl oronethane (1 Or) and the m xture gtirred at roomtenperature for 3
10 hours. Saturated agueous sodi um carbonate solution (50nl) was added to
the m xture and the product was extracted w th dichioromethane (2x). The
conbi ned organic |ayers were washed with brine, dried (MgSO), filtered and
evapor at ed under reduced pressure. The residue was purified by col um
chromat ography on silica gel using an elution gradient of dichioronethane:
15 nethanol: 0.88 ammonia (1:0:0 to by volune) to afford the
title conpound as a mhlte foan1 33&%%ﬂﬁ§2%%d C, 69.73; H 9. 00 N, 14.09%
3-Isepiopylbsmeth liazel-4gl)-ekb-844. 44% ' H NVR (400

MHz, CDQ 3) o - 2. P4 (16H m 2,17 20 (2H, m,
2.39 (2H, : . 3,36 (2H, s), 4.25 (1 H m,
5.09 (1 H, r’r) m m@lmhgxan@gmdxaﬁﬂdé 33 (5H m .

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



68-70 H3C CH3 25 26 November 2004 WO 01/90106 35 EXAI\/PL? % PCTGI Bé)]ol 00806
NA(1 S)-3-[3-(3-1soorapyl -5 =nethyl -4H 1. 2. 4-tri azol - 4- ¢P No¥gGLe 2004
azabicyclo[3.2.1 f oct-8-vl]-1-phenyloroD -4.4.4-trifluorobutanamde F 5
N- Benzyl - N - cycl ohexyl car bodi i m de- pol ynmer bound (370ng, 0.336mmi) was
added to a | ut i of the title conpound from Preparation 11 (100ng,

0. 27mmol ) aﬁ’ 0%04(,%24 ri f1 uor obut anecar boxylic acid (45n’b‘§T"3911§’2§ﬂ5ml ) in

di chi oromet hane (4m) and the mixture wd stirred-at roomtenperature for
10 1.5 hours. The mixture was filtered through Celite(r) and evaporated
under reduced pressure. The residue was purified by col um chronmat ography

on silica gelideslifieg and sepamaiegiirag gi reixture TheiFRR datadentanes Amartchanol : 0. 88
ammonia (1:0: 0 n P v 4vol une) to afford the title conpound as a
white foam 75%;??3%33‘%38“&3’95&81.55; H 7.46; N, 13.62% C2SHUNSOF3: 0. 25
CH2C12; requires C, -61.48; H, 7.17; N, 13.66% ' H NVR (400 WHz, CDCI3): a
(PPM 1.39 (6H, d), 1.65 (5H m, 1.98 (2H m, 2.07 (2H m, 2.15-2.29
(2H, rn), 2.43 (5H ), 2.52 (3H s), 3.00 (1L H n), 3.40

5 . - EXAMPLE 5 .

N-{(15}-3-[3-(3-Isopropyl-5-methyl-4H-1.2 4-triazol-4-yvi}-exo-8-
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




(2H, s), 4.30 (1 H mM, 515 (1 H m, 6.94 (1 H mM, 7.28 (3H mM, 7.36
(2H, mM 20 LRVS: mz 492.3 (MH) + . [a), --32.41 (c = 26
Novenber 2004 WO 01/ 90106 PCT/|B01/ 00806 36 EXAMPLE 4 ??\E"’G"“ber
S)-3-f3-(3-1soarooyl -5-nethyl-4H 1. 2. 4-tri azol -4-j) - exo-

azabicyclo(3.2.1 to _ct-8-yfl; 1 phenylpropyl . 4-

di fl uorocyc ohexanecarboxan1de N Benzyl - cyclohexylcarbodiinide-polyner
bound (500 4% mol ) was 10 added to a sol ution of FEFBBOIAEISe conpound
fron1Preparat|on 11 (100ngy, 0.27mmol) ansB 4, 4-di fl uor ocycl ohexanecar boxylic
acid (50nyg, 0.30nnDI) in dichloronethane (4nl) and the mxture was stirred
at roomtenperature for 1.5 hours. The m xture was filtered through
Celite(r) and evaporated under -dqped pressure. The residue was purified
by col umm chromat ography on 1s s} a gel using an elution gradient of

di chl or onet hane: nethanol: 0.88 pnia (1:0:0 to 95:5:0.5, by volune) to
afford the title conpound as a te foam 67ng. Found C, 64.68; H, 7.88;
N, 12.65% C29H41N50F2; 1. 36 H20 g=Hequi r es C,, 64:CR2:Cily 8.19; N, 13.01% 20
"H NVR (400 MHz, CDCI3) 8 fppm N9 (6§, d), 1{61-2.18 (19H, n), 2.28
(2H, m, 2.48.(3H, s), 2.85 ( | NDnd), 4.28 (1 H nm. 515
(1 H mnm, 6.48-6.61 (1 H, br 7.23"\{3H, }=7N36 (2H, m LRMS: nfz
514.4 (MH) 25 PXRD anal ysi s d the produpl to be a m xture of

pol ynor phs terned

. 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%).

20

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

PXRD analysis showed the product to be a single potymorph termed “Form

B". The PXRD data for Form B are listed in Appendix 1.
25



"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 &gé@nd Fs)e ted
fromthe mixture. The PXRD data for Forns A and B are SEMPH %gendi 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
i f | uorocyc carboxam de 3 id The title conpound was prepared from
the title c%@éﬁ@gf rom Preparation 13 (200ny, O.52 m’rﬁFT’“@H 806

4, 4, -di fl uorocycl ohexanecar boxylic acid 128ng, 0.79 nmmol) using a sinilar
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 NMR
(400 MHz, cDcl e reslfingopgintofForndHwas detetmised 25397 (“Oofpeakjemrdtdre) 2. 60 ( 2H,

nm, 2.55 (3H, . rod), 4. H.m, 514 (1
H m, 6.79 (1 HY %rTg ',ﬁ‘k‘é’ .UB“/’ A é'zﬁ‘.eog"?"l‘%?f "Pﬁ%% éij?é’l @“H,fevm) . LRMS:
mz 532 (M) .(adbieht fFOIIT] with nitrogen flow gas.
N-f(1S)-3-f3-(3-1sopropyl-5-nmethyl-4H1.2.4-triazol- -yl}exo-8-
azabic)Ll0o[3.2.1 Joct-8-yll-1-phenyl propyl)- 4.4
5 .
EXAMPLE 7 .

N-{(18)-3-[3-{3-Isopropyl-5-methyl-4H-1,2 4-triazol-4-y}-exc-8-

azabicyclof3.2.1Joct-8-yi]-1-phenylpropyil-4 4-

difluorocyclohexanecarboxamide

F

F

g H,C
0\ ay: ICHs
~N

10 - HC
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

_(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



25 di fl uorocycl ohexanecar boxam de 26 Novenber 2004 WO 01190106
PCT/ 1 B01/ 00806 38 The title conpound from Preparation §8£%$76&, .48l )
was dissolved in dichloromethane (1.761). A solution o gnaeed?P4queous
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 &?gﬁaration 14 (131.6g9, 0. 72nol) in toluene (500nl) was
added to th& Y@3%% on nixture and an exotherm was obsePGEBOIBYE resul t ant
m xture was stirred for 12h at roomtenperature. HPLC anal ysis of the
reaction m xture indicated that the 1o reaction had reached conpl etion.
Water (11) and dichl oronethane (11) were added to facilitate phase
separation. Thajiyiaetitle vensoFRINGHIGH i ternsh! With ¥e tiﬁe%n%ﬁﬁagr% hase was pH=1
1. The aqueous has? was washed with dichloronethane (1.7 1?? The conbi ned
organi ¢ phases R‘?@l"@ S h . fPtervield. 5M aqueous sodi um hydroxi de (1.761) and
then with wwth water (1.761). The 15 organi c phase was concentrated and
ethyl acetate (700m ) added. The m xture was allowed to granul ate at
anbient. tenperature over night. The white solid was filtered off and and
the product gwas washed with ethyl acetate (60m) and dried in a vacuum
oven for 12h at 40C to give the title conpound as a white solid 146g
(59% . 20 '"H- NVR was identical to the title conmpound in Exanple 4. 25 PXRD
anal ysis showed the product to be a single polynorph terned "Form B. The
PXRD data for FormB are listed in Appendi x 1. 26 Novenber 2004



WO 01190106 PCT/1B01/00806 39 The nelting point of FormB was determ ned
as 197 C (peak tenperature) wusing a T. A Instrunents 8\? T e Scan
was nade at 20 Cmnute, (anbient to 300 C) with nitroéé Sl

EXAMPLE 7 N-{(1 S)-3-13-f3-1sopropyl-5-nethyl-4H1.2.4-triazol - 4- yl) exo- 8-
azabicyci 0o{3.2. 1l oct-8-yl]-1-phenyl propyl}-4 4 d ifl u

orocycl ohex%egﬁ{ g‘fxan‘i de 10 The title conmpound from Pr egar ation 9 was
slurried in onmet hane (9ml) and a sol ution of th8FRIYEompound
from Preparation 17 (1.58g, 5.35mmpl) in4ttoluene (3.2ml) was added to the
reaction mixture followed by addition of 15 acetic acid (0.3nml). To the
resul tant solution was added sodium triacetoxyborohydride (1.36g,

6. 24mmol ) i n pdheifdiewinglPrepartions ustratd the pyepspstionsdf Certsie thtéimed ey
tenperature for | e was anal ysed by HPLC and TLC and the
reacti on was deggsgﬁ{%S%g‘%f%mT@%r (10nl) was added followed by 2M
aqueous pot assi um hydroxi de solution (10m) and the |layers 20 were

separated. The aqueous phase was xgé Eedevthh di chi oronet hane (10m) and

t he conbi ned organic |ayers were M aqueous potassi um

hydr oxi de sl UtEBgl (ng_iﬂg?md[&@h@ﬁ&@b sndafyer was concentrated under
reduced pressure to yield a pale brown Toam which was reslunied in ethyl
acetate (10m) for 12 hours at rodf Qtewe. The white solid was 25

filtered off and dried in an oven undkr geducéd pressure at 40C for 4 hours
to 26 Novenmber 2004 WO 01/90106 PCT 1700806

" 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
© 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



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&&% PCT/;#% / 00806
41 The followi ng Preparations illustrate the preparatio VerIpe
internedi ates wused in the above Exanpl es. PREPARATION | 5 Met hyl

(3S) am no- 3- phenyl propanoate H2N~, 0 H3 A solution of tert-butyl
(3S)-3-am gﬂ&nyl pr opanoat e (5. 04g, 22.9mmol) in 2.25M net hanolic
hydr ogen ch ot (100m ) was heated under reflux for 2ZCEIBHAGS. The

m xture was cooled to roomtenperature, asified with saturated aqueous
sodi um car bonate solution to pH 8 and the phases separated. The agueous
| ayer was extracted with djchloronmethane (4x). The conbined organic

sol uti ons wer eheshE® iactionbmiktues was dikitied WiFSENY, acktdté theldya'@d evapor'at ed

under reduced he t] 0 15 ' H NWR
(400MHz, CDCI 3?%?%9? %"ﬁ?‘ea“f’%{’?%i&f‘a%)ex{@&%% ‘Igﬁ%hyﬂgce%e é%d( ihe s),  4.43
(1 H t), 7. Zﬁembm@d(oﬁganlmolutbﬁﬁ/ﬁrermish&@vuﬁ wat, bnndaﬁﬁé’d\ﬁﬁd_é@\)' 2. 20 Meth
3S 3- tent butrR 8 8n am no eg anoate H O T HNC/ ~0
eré evaporated under reduc pressure to afford the titl e compound
5 as a white solid, 8‘.399g
' 'H NMR (400 MHz, CDCl,): 8 [ppm] 1.41 (9H, s), 2.84 (2H, m), 3.61 (3H, s),
5.10 (1H, bs), 5.41 (1H, bs), 7.22-7.36 (SH, m).

LRMS: miz  279.7 (MH")

10 ' PREPARATION 3
terf-Butyl (1S5)-3-oxo-1-phenyipro 'Iéa'rbamate

&S o N
QrOT 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




1 H3 A mxture of the title conpound from Preparation I (5.38g, 30mmmol),

di-ter- butyl

the aqueous vﬂﬂﬂﬁ?

sol uti ons were vvas

di carbonate (8.72g, 40mmuol ), tetrahydrof ug@ﬁgggr%g%)rﬁo%gd 2N

aqueous 25 sodi um hydroxi de solution (25ml)- were stirr
terrper ature for 2 26 Novenber 2004 WO 01/90106 PCT/I1B01/ 00806 42 hours.
"reaction mxture was diluted with ethyl acetate, the |layers separated and

evaporated under reduced pressure to affexd -the title conpound 5 as a
white solid, 8.39g, 'H NVR (400 MHz, CDCI3): 8 [ppm 1.41 (9H, s),
(2H, m, 3.61 (3H, s), 5.10 (1 H, bs), 5.41 (1 H bs), 7.22-7.36 (5H, m).

2.84

The

ﬁxtract ed with ethyl acetate (2x). The conbi ned organic
ed with water, brine, dried (MySO4), PCEIBRENEY and

LRVS: mz 279.7 (MHO 10 PREPARATION 3 rt (1

S) - 3_oxo- 1- phenvl or opyl car bamat e '-. CHB O Di | sobutyl al um ni um
hydride (1 Min dichloronethane, ’\‘? was i5 cooled to -78C and
added dropwi se to a solution of t | tT e compound from Preparation 2

(8.39g, 30mmol) in dichloronmethane (150nl) at -78C. The reaction was
stirred for 90 m nutes then nethanol (pre-cooled to -78C, 40m)

10

A solution of 2,5-dimethoxytetrahydrofiiran {50g, 378mmof) in 0.025M
aqueous hydrochloric acid (160ml} was cooled to 0°C and stirred for 16
hours. Benzylamine hydrochloride (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
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

15

20

25

as an off-white solid, 37.81g.

'H NMR (400 MHz, CDCl,): 8 [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 (1H, m), 3.48 (2H, s), 3.73 (2H, s), 7.20-
7.29 (1H, m), 7.32 (2H, m), 7.42 (2H. d).
LRMS: miz  216.3 (MH").

PREPARATION &
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),

hydroxylamine hydrochloride (5.72g, 82mmot) 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



was added. The mi xture was allowed to warmto roomterrperature and poured
I nto 2M aqueous hydrochloric acid (200mL). The | ayers V\ghi\' E?B'p ted and
t he aqueous phase extracted with dichl oronethane (2x). OVEBRB

organic layers were dried (MgSO4), filtered and evaporated under reduced
pressure to afford the "title conpound as a white solid, 6.72g. 'H NWR (400
MHz, CDClj ,‘? ‘{Z‘%E{% 1.42 (9H, s), 2.86-3.00 (2H, m, 5.06 (1 H bs), 5.20
(1 H bs), % 8 (5H, m, 9.75 (1 H, s). 25 LRVB: nFP&IBeygoogos vH ). |
PREPARATI ON'4  8-B a nzyl - 8- azabi cycl o[3%2.1 Jocta n-3-on e 26 Novenber
2004 WO 01/90106 PCT/1B01/00806 43 A sol utlon of .

2, 5-di met hoxyt et r.ah drofuran 378nmoi : aqueous
hydrochl ori ¢ adPdi ?{ ‘Stpﬁofr@ﬁ "E‘EF‘-' aasr'fﬂteéqdlqr}déﬂeﬁ'@'ﬁtQG 5 hdurs.

Benzyl ani ne hydﬁl@?&h@ﬂ'lﬁﬂeﬁr@é@cedﬁ&&]@ﬁhe“@&n@ﬁ@h@gbﬁn:ﬁ}?ﬂéé Hetwlln 377mmol)

and an aqueous sol ution of sodium acetate were added and
the reaction s‘i*‘FW‘Pr@ﬂTeﬁta"P@B%“@&fpwﬁlﬁféS?Rﬂfatfd la0d the Fiueous layer e was
heated to 50C f L.t e bat h and
basified to pI—‘Igl)EZP'ra\(/;\llf?ﬁfj %@%@@ﬁ@bgﬁﬁ %brrg@]?%]e&géﬁﬁ%%écswwg | ayers | o
wer e separ a® edwvashed WIﬂiéanaqﬂ@diMpS@s)eﬁlwed et ehporatdd widey redaeed at e (3x) .

Th nbi ned d s
fiTtered and QUaourgEdett b8 tahBalREate el bR IAE brown o1 was
distilled undeH muw&e@lwzee@mab S([AA6]C1.85-4 6B} H ), 46001.67 (1€ i), t | € conpound

ff-whit 1. 64
?ZHanrr)O 2. 06. D964 dfg@l" %%21@('1'51{%1“ 582%@?&“&)? 3)972%%%?21 H m,

.72 (1 H n),3.32¢H, (nzgtta sa)(zH?s)hBos?lﬂ spI7.2127. 29(1H m), 7.32 (2H, m), 7.38
10 (2H, d).
LRMS: miz  231.2 (MH")

PREPARATION 6

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

‘ Q\/N%\NHZ '
15 ,

. A solution of the title compound from Preparation 5 {18.10g, 79mmol) in
~ pentanoal (500ml) was heated under reflux. Sodium (22.0g, 957mmol) Was
added portionwise over 2.5 hours. The reaction was then heated under reflux
20 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
25 aquedus 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



7.29 (1 H m, 7.32 (2H, m, 7.42 (2H, d). LRMS: n122163(M—|) 20
PREPARATI ON 5 8- Benzy+l - 8-azabi cycl o[ 3. 2. 1] octan-3-one_oxi mne A m xture of
the title conpound from Preparation 4 (17.72g, 82mmmol), 26 HoNGHPERSAC4ni 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‘Eerature and diluted with saturated aqueous 26 Novenber
2004 WO 01/ SABEY¥T/ 1 B01/ 00806 44 sodi um car bonat e soPOTSH08The i xt ur e
was filtered and the filtrate evaporates under reduced pressure. The
residue was partitioned between dichioronmethane and water, the |ayers
separated and the aqueous | ayer extracted with dichloronethane (2x).. The
combi ned or ganiaH, %)ragwwm.égwﬁm&d) Wﬂshzhrbs)es 5ﬂ(2w¢)(i\/@§%)5 filtered
and evapor at ed under _red pressure to afford the title conpound as a
pal e brown sol {tmB7 i*@dZH Wﬁr@i(@h‘o@) MHz, CDCI3): 6 [ppni 1.45-1.56 (1 H,
m, 1.60-1.67 (RilMy rr) m!zl Qﬁygggﬁz)(ZH brr) 2.12 (1 H m, 2.21 (1 H m,
2.57 (1 H m, 297( H, (2H, , 3.64 (2H, s), 7.06°(1 H s),
7.21-7.28 (1 H m, 7.32 (2H m, 7.38 10 (2H, d). LRVMs: mz 231.2 (M+)
PREPARATI 6 B=Benzyl-8-azab ic octan- 3-exo-a mne NH2:, 15 A
sol ution g]f\ljthe title conpound fry'ﬁJa MﬂdN.}n 5 (18.10g, 79mmol) in
N-{8-Benzyl-8-azabicyclo[3.2. 1]oct-3-vi-exo}-2-methylpropanamide

AT

Triethylamine (9ml, 66.8mmol) was added to a solution of the title wmpouﬁd
- 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
triethylamiﬁe (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%



pent anol (500m ) was heated under reflux. Sodium (22.0g, 957mMmvl) was

added portionw se over 2.5 hours. The reaction was then aﬁat ed un%(bz]r refl ux
20 for a further 2 hours then cooled to OCin an ice baf BeT added
until no nore hydrogen gas was evolved. The m xture was acidified using 6N
aqueous hydrochloric acid and the phases separated. The organic | ayer was
extracted with 6N aqueous hydrochloric acid (3x), the conbi ned aqueous
extracts wer®Ha4% i ed to pH 12 with sodi um hydroxi de pBCTE0E086600g) and
the 25 aqueous solution extracted with e#thyl acetate (3x). The conbi ned
organic solutions were dried (MgSO4), filtered and evaporated under
reduced pressure to afford the title conpound, 15.65g. 'H NVR (400 MHz,

e Novertber SODa Ol M e e L Coat pa el (B0 G g 1S4, 70
venber , : -1, :
2.95 (1 H,_ n),%*?@'"(”]ﬂq?%ég?ﬂr 'Ec‘;.'rg'P%((Jé"'-'r, m@%,-ﬂ?(ﬁﬁam.%or% sh4.19 (1Hz. 30 (2H,
m, 7.37 (2H, ), 51538, m) Z2@1.4035 M) . S PREPARATION 7 N- 8-Ben

1- 8-azabic co é%@ ;m}océa 3- | -%xo 2-meth ro anam de Triethylam ne (9mM,

66. 8ol ) was B2 B%bMNHEDon of the title conpound from Preparation 6
(13g, 60: 1npol Melting pbint /Cl: 438946l (5. 6nl, 60. 5mmml) and 1 10 .

(3-di et hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochloride (11.6g. 60.4mol)
i n di chl oronet hane (150m ). The reaction m xture was stirred at room
tenperature.for 3 hours after whi Clelt:‘I‘-"RﬁA gtyri c acid (1.4ml, 15mmol)

and 1-(3-dinethyl am nopropyl)-3- m de hydrochl oride (2.9g,
, 8-Benzyl-3-(3-isopropyl-5-methvl-4H-1,2,4-triazol-4-yl)-exo-8- '
azabicyclo[3.2.1]octane
. HSCIGH;;
@/\NM N _\N,N
H,C
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



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 - (3-

di met hyl am nopr opyi ) - 3- et hyl carbodi i m de hydrochl ori de ?égl,ge?%%%qa&)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 mxture“ﬁﬂﬂma héa product was extracted with dichl oronethane (2x). The 20
conbi ned or gani ¢ fayers were washed with brine, dried (RGEBAY0846 | tered and
evapor at'ed under reduced, pressure. The4Tesidue was purified by colum

chromat ography on silica gel using an elution gradient of -di chl oronethane:
met hanol : 0.88 ammonia (1:0A to 97:3:0.3,.by volune) to afford the title

conpound as a sidé mapmiatieas spagdedib 6Rmgudods hykloctBorickcid(4Ba) ddd 9. 82%
C18Ha6N20 requjres. C, ., 75.48; H..9.15: N .9 78% Novenber ,2004 WO 01/ 90106
PCT/ | BO1/ oosoaheaﬁe%@dqw%f‘tu %?ﬁ%%f%)*’!“%@Bﬂ‘]‘eol‘.s?wd%hlf’“a) . 1.47
(2H, tr), 1.6Qcid4t)Was added The2bhctih miduROvdsHedted lder 2offd2 fér2H, M, 2. 27
(1 H m, 3.20 (2H_ s 7.20-7.40 (5H, m.

), 4.10 (1 H, %{) 5.15 (1H, m), _
LRVE: iz 287 hauispihe miguigawas engrpmiesd undef redused RuesSREPARIESIdNG 8

8- Benzvl - 3- 3yj-3 QRLARY by BreRidiish oft htdrafedtidubbdd fbtadsitthkafibRat-
azabi cycl o[ 3. 2; 1l oct ane” 10 Phosphor us %);ég loride (9m, 96.9mvl) was added

to a sol uti on solutiem@0pm) and thepiodust wasextirasted with dichipromethene@x).32mol ) and
pyri dine (16, 13088l brganic fayers were washed with brine, dried (MgSO,), filtered
and evaporated under reduced pressure. The residue 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

H,C

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



in chloroform (20m) at OC. The reaction m xture was all owed to warmto
roomtenperature and stirred at roomtenperature for 5\/\26%8 xture
15 was evaporated under reduced pressure. The residue v

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

m xture was heated under reflux for 3 hours. Saturated agueous sodi um

car bonat e sg} Lf)tl) ‘?‘@ (250nl) was added to the m xture and the product was
extracted woh a1 &hi or omet hane (2x). The. conbi ned or garRGIMBAYISHE vere 20
washed with brine, dried (MySp4), -filtered and evaporated under reduced
pressure. Toluene (200nl) and p-tol uenesul phonic acid monohydrate (100ny,

0. 53mmmol ) ,vvere added t due.. The reaction m xture was heated under
refiux for n’”?h@"?%ﬁc{sp "P‘H‘?')W?%a t@\?&ﬁ?&i"&f‘@d{hﬁﬁﬂér reduced

pressure. The écﬁr%iddbl@fMﬁfﬁDrBHér'aflér?@'(39V2§9|6Mmolfﬁﬁd3ﬁ§lfa@ﬂﬁﬁ(ﬁ1?‘¥yc8&g§§ silica

gel using an elution gradient of_dichloronethane: netha anmoni a
(1:0:0 to 95: Umg)i 'b@%hwl (#PEml) dheymixgig wasdeatedandpy illue for 2‘h|09r826 Novenber

2004 WD 011904 ﬁ@@g{g,ﬁg@/a %@ﬁ A <O ﬁ&&gﬁ}@ﬁn re‘ﬁ%&&? in 6N

aqueous hydrochloric acid 40nﬂ a 2 hours
after whiclh t hested andergefstxifer hielr@oH ithe tegctianovas qmmeyi tovesol scdnhed-n The

reaction m xt n?p ‘P@t r{%@tfﬁgreldqgl%ﬁgﬁ %ﬁdo\iél ra%oggv‘ézis The xture was

evapor at ed un pressure res as°é" n af he addition
of saturated aqammmled podexsedused persbonedt afforddheititeoconiptdhy aa.‘titdtet he product
was extracted va'?[ qggl chi oronet hane (3x). The conbi ned organic | ayers were
washed with bFfKe i ed (MgSAM), filtered and evaporated. under reduced

pressure. The’l-li-@lNRi(wowaHz mna::;)i &[bphi 1301(6HNd), chommragmsw(am lica gel
usi ng an eI ut| on G%r(z_;llﬂl T%T ?0 @ | ?nrglfézom hane | :
LRMS: miz  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 compodnd 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



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 8 [ppmM
1.40 (6H, d), 1.70 (4H m, 2.15-2.40 (4H, , 2.60 (M%“&Vemg %)30%41 H,

m, 3.37 (2H, s), 3.60 (2H, s), 4.30 (1 H, rr) 7.25- 7.40 (5H, n). 15 LRVE:

m z 325. 3( M) PREPARATION 9 3-(3-1soproovl-5-nethyl S4H1. 2. 4-triazol -

- Vi) - exo- 8- %{2@1&@3?’? ol 3.2. 1l octane 26 Novenber 2004 WO 01/90106

PCT/ 1 B0O1/ 00 8 Anmoni um for mat e (Ggé 92mmol ) was XEEERP1OBE sol uti on
of the title commpound from Preparation (3.12g9, 9.6nmmmol) and palladi um
(1'l') hydroxide (500mg) in ethanol (400nil). The m xture was heated under

reflux for 2 hours 3%# which tinme 0.88 ammonia solution (2nl) was added.

The ni xture wad"geHE RIRERMS.r Bhg (psidug was pyoligd yneblathe reacti on was
al-lowed to C00|cht-d?nét@@rﬁbh§&UHﬁéaa§ém§“n ﬁedtubﬁSFa%ﬂantt QF&L Qb Abocel T

(filtration aid). The_solvent was orate uceg' hesure to
afford.the ti tmsthéaw%ﬁ@nmorua (o e 9%,512;5:0 24, m@:ume)mwaff(aﬂqae Wz,

c3): 5 225 (8H, m, 2.50 (3H, 10 3.05
(6(10?4, rrg 3.5 fénaé(a%'tfggﬁ "1‘]%;8 . LR&/B oy 235, 0(ﬁxH+) . I\/Zl)tlng

point [C]: ESO&NMWQQ@MWTCDQIJG [ﬂzﬁm] A0 (15B() nd)L 1 $0$4H3rn)31|ap2ﬁg -5-meth
T-4H 1 2 4-
oheny| propyf | @0k 30 (5 %) 2.48780 mfl 226 %0A; &), 486147 m) 340 (2H, m),

' 4.30 (1H, m), 4.85 (1H, m), 6.20 (1H, m), 7.20-7.40 (5H, m).

LRMS: miz  468.4 (MH")

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

HC._-CH,
‘ N
@J\”“ SN
: - HC
A mixture of the title compound from Preparation 10 (2.5g, 5.35mmol), 2.25M

15 aqueous_hyd_roch!oric acid and methanol {70ml) was heated under reflux for 5

minutes and stirred at room temperature for 1.5 hours. The reaction mixture

was allowed to cool to room temperature 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,): & fopm} 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)



9 CHOCCH3 A3 H3r Sodiumtriacetoxyborohydride (1.7g, 8.02mmol) and
glacial acetic acid (1 m, 20 17.5mol) were added to ? ol ution of the
title conpound from Preparation 9 (1.6g, 6.84mml) and £R&VFTPE 2¥4pound
fromPreparation 3 (2g, 8.03mvl) in dichloronethane (40nl) and the
reaction stirred at roomtenperature for 2 hours. The mxture was basified
with 10%w abg]ueous pot assi um car bonate sol ution and extracted with

di chl or orret HEn 1%() The conbi ned organic 25 extract sPGREBaIAEIShed with
brine, dried (MJSO4), filtered and evapdiated 26 Novenber 2004 WO 01/90106
PCT/ 1 B0O1/ 00806 49 under reduced pressure. The residue was purified by
colum chromat ography on silica gel using an elution gradient of

di chl oronet hane: net hanol 0.88 mﬂm\nmmtzo to 97.5:2.5:0.25, by

vol une) to aforpBB . . 4 Sg 5 "H NVMR (300
MHz, CDCl 3): 1 €058 = (4H, m, 2.30
(2H, m, 2.40 a‘gabicvmnrs 2211&&8&@H-{$ﬁuor@t@ﬁvl(nh!rbwdﬁ}barﬁatéo (2H, m, 4.30 (1

H m, 48 (1 H mM, 6.20 (1 H m, 7.20-7.40 (5H, rﬁ.LRMS mz 468. 4
(MH) 10 PREPARATI ON 11 c
Li)-3-[3-(3-1sooronvl-5-methyl -4H 12 45% i azol - 4- yl) - exo- 8- azabic clo
3.2.1 oct 8- -1- hen |-1- roanam ne 04\ H,
OA\CS H.C.__CH,
N
N" Sy
N )=N'
. 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 =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



H3C A m xture of the title conpound from Preparation 10 (2.5g, 5.35muol),
2.25M 15 aqueous hydrochloric acid and net hanol (70nl) he 20 der
reflex for 5 mnutes and stirred at roomtenperature forzg%s%'ewg

reaction mxture was allowed to cool to roomtenperature and evapor at ed
under reduced pressure. The residue was basified by the addition of
saturated a o[tk .sodi um car bonate solution (150m ) and extracted with
di chl or onet hane ? x) 20 The conbi ned organic | ayers wePeTARIYPE wit h
brine, dried (MgSH), filtered and evapsirated under reduced pressure to
afford the title compound as a white foam 1.80g. ' HNVR (400 MHz, CDCl 3):
8 ppnl 1.37 (6H, m, 1.42 (4H m, 1.85 (2H m, 2.05 (2H, nm, 2.20 (2H,
m, 2.42 (5H, rn). 3.00 (1 H, rT) m&mm ONM, 4.10 25 (1 H, m), 4.30 (1
H m, 7.30 (54, M. .10, MeOH) 26 November 2004 WO

01/ 90106 'PCT/ | BERFOU8EEYSS """‘*4‘1*" tert-Butyl
)-3-(3-(3-isoprooy_|I.5- rrethyl 4H 12. 4-tri azol - 4-yl | - exo-8- azabic
ryclo[3.2.11oct-8-vil-1-(3-fluoronhenyl)proavl cathanmate 5 The title
conpound was prepared fromthe tify ¢ dnpound from Preparation 9 (1.Qg,
4.27 mmol ) and tent butyl (IS)-3- ,o'{‘,CD(BIuor ophenyl ) propyl car bamat e
(EP- A-1013276) (2.2g, 8.23 nmol) @si\Ag simlar nethod to that described
in Preparation 10, 0.76g. LRVS: miz 486 (MH). 10 PREPARATION 13

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,): 5 [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



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

azabi cycl o(3. 2. 1toct - 8-yl 1-1-(3-fl uorophenyl ) -l -propanampe F, 15 The
title compound was prepared fromthe title conmpound froﬁg}b{‘]’éﬁ@P%&?Q% 12
(760nmg, 1.57 mmol) using 4 simlar method to that described in Preparation
11, 200ny. LRVMS: nfz .386.2 (MH), 20 26 Novenber 2004 WO 01/ 90106

PCT/ | BO1/ 00%@,1/‘;0]1 (‘PREPARATI ON 14 4,4-Difluorocycl ohexanecarbonvl chloride
5 4,4-Difl uorocyc?ohexanecar boxylic aci (gz( 118. 2g, 0. 72rfAIBRELE804i ssol ved in
t ol uene (296nl11). To the clear solution™was added thionyl chloride (261 m,
3.6mol) and the resultant solution was heated under reflex for 1.5 hours. A

sanpl e was tak Qncentrat ed and NMR 1. ndi,cat ed | ete conversion
to the title cgﬂ' g@%)f?’ﬁfﬂ@'&@ﬁ%‘?ﬁ%ﬂ%ﬂf?&@&f%&&"@ %4§%m3m@}fﬁ@$ ature and
the thionyl chélomiedén deblofoatsthand (W0nMIBand £8atRtediRRBUS Solufidilod €pl aced with
t ol uene to give_the titl?_ ggé;}gﬁlgé\g as tol uene concentrate at a total
vol une of 591 SAFIUM qartqpale ¢ : wéfﬁ‘@?%qm'@d[dﬁﬁrﬂ'hezm%@f? wapicopled 2. 20- 1. 70
(8H m. f5 PREGARA £dtiba dEtHiMlte compound from Prep??rat‘hon 14 (7.96

-p

(3S)-3z([L4, 4-difl uor_o%ycl ohM ) car bonvnam nol : : enyl rotg) anoate 20 26
Novenber 2304 43.6mmol) in toluene (38mi) was added to the reaction mixture; The resultant

- mixture was stirred for 1 hour at room temperature. HPLC analysis of the
reaction mixture indicated that the reaction had reached conip!etion. 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



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 dichloro hane 100n1) and
a saturated aqueous sol ution of sodium carbonate (100 oMeMBe <494 ( 100n )
added. The m xture was cooled to OC and solution of the title conpound
fromPreparation 14 (7.96g, 5 43.6mmol) in toluene (38nl) was added to the
reaction m@%hg 0Ihe resultant mxture was stirred for 1 hour at room

t enper at ure ®%nalysis of the reaction nmixture i ndPERIRIHOBIMt t he
reaction had reached conpletion. The |as8ers were separated. The pH of the
aqueous phase was pH=9. The aqueous |ayer was washed with dichl oronet hane
(100m ). The combined la organic |ayers were washed with water (100m) and
then with 1M aqasmmwsmnmmopamm Q(glomnmbl)fmlsldmseldedbm a wash with

wat er (100m). n er _was conc vvn 0|I and .t he
oil was granul aﬁ'%@o g@'ﬁﬁ%woﬁ{) ngta@ue?]lg‘pstaz {e% QUWE\%‘E R ) for 4
hours. The whi (30068)viad adaed. Thielresuitast pHastndixtire @gs bcﬁbl@mtocaﬁ@rhddrtﬁér reduced
pressure for 12 hours at 40Cis to yield the title conpound as a white

solid, 10.9g, '@kogompopndfram Prepataiion Howasrgded@s@ tolueng congenfrate. 30 (5H, ),

6.76 , 2.30-16
Cord (1 5L (yacPosinolobimTocotly ¥ (fionfie gkoIcc!ind Gy 250 160
S) -4 _, 4- Di f | uosloaryweas stiryedifosci6 minutesrat 5PG.p P Cyanklybie vha sempledrdicatdd OH 26

Novenber 2004 twgt &)\%199&.9@ 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 reduéed 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: m/z = 297(M)

20 .

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

3
Cr‘w



PCTI 1 BOLI 00806 53 (3S)-3- Am na- 3- phenyl propanol (30.9g, 0.20nol) was

di ssol ved in dichloronethane (300m) and aqueous sat ur hﬁ% %g?P g@ﬂA
carbonate solution (300ml) was added. The resultant blg % e was
cooled to 5C and the title conpound from Preparation 14 was added as a

tol uene concentrate 5 (37.3g, 0.20nmol, 224nl), keeping the tenperature

bel ow 10C. Iﬂ%r %Jltant slurry was stirred for 15 mnutes at 5C. HPLC
anal ysi s of s%ﬁ% e indicated that the reaction had gBREIBMEMNpI eti on.
Water' (310 m) was added and a biphasi &m xture was obtained. The | ayers
wer e separated, the aqueous |ayer was washed w th dichloronethane (300 nl)
and the conbi ned organic |ayers 10 were washed with 1M aqueous sodi um

hydr oxi de solution (300 nml). The conbined organic |ayers were concentrated

under reduced re sur.e .to a.,. brown,so| ) solid was slurried in toluene
(120m) V\,hich ﬁﬁ"i%éa""is%%['dfr}‘ﬁWP‘nggsﬁ-’rgﬁm‘?W%FHWe diiyr ¢ - butyl et her

(240m) was adﬁtmd)r@raemaw@uasmmnhar dmath@)spﬁérulbfymod_éieDﬁhé’chi}i)!ulT&ﬁgj eStirred at
OC for 1 hour and the white solid filtered 15 of he” so was dried

in an oven uncﬁgf’rﬁ‘%ﬂa&E@F’%’r@gs‘G? eespiant solufign was gaoledito@°CoAgpiuion bt titl e
conpound, 58. Ctﬁﬁsp{ﬂtﬁzﬂeﬁlo% Preﬁamwgﬁ @éqgetp@%mt g&%:ﬁ% 5?"%’@%@ H7 30 (5H m,

6.18 (1 H, br d br s), 2.18
(4H, m, 2. oodlmemylﬁwqxldﬁ)(BBmmmm:hlwmme&raaetf(aml) waDaRiRERARAT tNe 1 7 (1'-4

Soo aor e N rEadiR rRiBNBELIRG BRY el e R BERNAFRE LA slifant fena 20 NoverPer

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)



54 PCT/1B01/ 00806 Sul phur trioxide pyridine conplex (80.3g, 0.50nmol) was

slurried in dichloronethane (175ml) under an at nospher 0
Di et hyl sul foxi de (175ml) was added and the resultant 2‘3?{9"?'@ e\/\%gﬂcool ed

to OC. A solution of s the conpound from Preparation 16, triethylam ne
(70nL, O. 50rm| ) and di met hyl sul f oxi de (88mil) in dichl oronethane (88m ) was
added sl ow yg Hb reaction m xture keeping the terrperature bel ow 10C.
The resultant yel'lTow solution was stirrgd at 0C.for 2 ROUTVPG | a TLC
sanple indicated that all starting material was consumed. Water (750nil)
was added and a bi phasic 1o nixture was obtained. The m xture was dil uted

ith tol . |
wnshed w th o S ] B WsTerBHFiR R e 3 SBRR3 BC. A RuRR R Befrl Y Tsoms)
Wi ch v akag pa o e Eher ‘*?“‘”"ﬁ""sﬁ "A sampl o of |

ich was taken,on to i Wi ut furt, ificat]
the solid was (gﬁg'?‘\‘- %ié&n@@'gﬁéﬁ'awﬁqd&rﬁﬁsw%&ﬁwﬁﬁﬁ@ﬂa ywas i
ge'f?gz’a‘ Lent ; - mﬂg)gh(sgf—l_l\ﬁiﬁ% thé é&ct[&mnw)re keé‘hrﬁ\@ngp%%umlom@*he8 Egﬂfﬂ n

. , S H, , )
2.18 (3H n¥, rzswwnly@bv"(mtwﬁ}vasmw atf’e ferz%@(nw)s AsamEBMERATI ON 18 Ben

5. 1rnol ) was Sepd by PG RARANE Batof ilfin iplsil (s B¥sLRCdTERIT T G
ni t rogen. D ne(BI6))vead édﬂeﬂwd(mghazt& rhistiueentvas ol8indd WWheGiik@od @6s 55

diluted 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, CDCL,). & [ppm] 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 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



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 (845nl, 6.1 nol) and di nethyl sul f oxi de (gg;“%i"%mge'gzoo%f

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 hou 01/Ahl&arrpl e was analysed by TLC indicating that all starting
mat eri al was consuned Water (8.61) was added and a bi PHASMHOB6xt ure was
obt ai ned. The mixture was diluted with %ol uene (8.61)- and the | ayers were
separated. The organic layer was concentrated under reduced pressure to
yield a brown foam whi ch was 1o taken on to Preparation 19 w thout further

purification. 9PERRIRCPMDIGta\WaterdRamitmay adged fmﬂc@e(ﬂbiﬁ(dja oo s OZ%%Q (5H m),
2 1.

% .15 (1H, br dh go?igégolﬁﬁoﬂ'glﬁ)&ﬁelg en'g'ﬁye”% Yas 2 e to pHn‘?1 12 by °5 (6H
S) - i)<3 ( 3I i [sgpraé’BSVPD of h@i iegheans Sbﬁﬁrﬂhydrmmtfeaéndgmy]@téﬂ;\g%re separated .
azabi cvcl o carba mate he e conpoun
from Prepar at |2r(l)1 %j(g%nigraéélj W%ZM% “(}\SEJRE AHEPHE godivim hydisptider(@fmt) hane ?g 7m)
and a sol utd ondwithtgine (2l ﬁ'cﬂlefdrgﬂnd:lawa\ra%tdoﬁae,ﬁ,%teo(&ogﬁ duggmml ) .

ction

tol uene (50 hane_ (50n1) was
m xture foll o?ﬁe%ggrecvg&ﬁ'f?é’ﬂe Fb'lﬁégd?@@ 7ml) To the 25 resul tant

sol ution was éldeR MRz CD Sﬁif:‘:‘rﬁ] r r
portions. The re éfm‘] sl ur ragp\;vas st?rﬁwﬁﬁa?pgr%& %?W'?mgﬁk'g for 1.5
hours. A sarrpl"g a'r‘raﬂ1 2da- ﬁﬁ.@)a?wWﬂftm)nasﬁmel-m&agtsm(ws 26
Noverber 2004 ppé), a:rzlsqamﬁ) 4.93 (1H, br-s) 5.10 (2H, m)7.10-7.40 (10H, m).

10 LRMS: m/z 502

PREPARATION 20
ﬁS)-3-I3-(3-!sopropvl-S—methvl-4H-1 2. 4-triazol-4-yl)-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.



56 PCT/1B01/ 00806 deened conplete. Water (27ml) was added foll owed by 2M
aqueous sodi um hydroxide solution (27nl). The aqueous ég*& WS eéj srfred
to pH 11-12 by addition of 1 OM aqueous sodi um hydr oxi ME PR ﬁyers
were separated. The organic |ayer was washed with | M aqueous sodi um
hydroxide (27ml) 5 and with brine (27nl). The organic |ayer was

concentr at egv % reduced pressure to yield a pale brown foam 13.39, 76%
: 'H-NI\/R(3(5) : 8[pprﬂ 1.39 6H d), 1.55-1PYHIROYM80G) 1 84
(2H, m, 2.05 (2H, rr) 2 15-2.45 (6H, "2.97 (1 H m, 3.36 (11H, br-s),
3.45 (1 H br-s). 4.25 (1H, n), 4.93 (1H br-s) 5.10 (2H, m) 7. 10-7.40 (1
OH m. io LRVB: mz 502 PREPARATION 20 (1 S

-3-f3-(3-1sopropyl -5-nethyl-4H1 2. 4-triazol - 4- vI}exo 8

azabi cycl o[ 3. 2. 1toct - 8-vl ) _j - phenypriEpaRRTRINBAM Nne 15 The title compound
from Preparatlgn 19 309g, 0. 62rml)—m%/ed in nmethanol (3.11).

Pal | adi.um (11)=% HEDICHIQ faptdwneaximg he resul tant 20 slurry was
stirred under an at m)sphere of hydrogen -‘at 345kPa (50psi) for 12 hours. A
sanpl e was taken and anal ysed by JILC and)HPL{(Nagd the' reaction. was deened
conplete. The reaction. m xture fi I t hrough Arbocel' (filtration
aid) and the filter pad as washed nmet hanol (500nl). The nethanolic
sol ution was concentrated to afford the title conpound as a white 25 -foam
176g, 78% SH- NVR identical to the title conpound from Preparation 11. 26

Novenber 2004 X@Rdtet itudehirlodthé 898 % eparation 4 (50g, 0.23mol) was
dissolved in industrial methylated spirit (250ml). A solution of hydraxylamine
hydrochloride (17.8g, 0.26mol) in water (250ml) was added resultiog in an
exotherm. Sodium bicarbonate (23.4g, 0.28mol) was added and a small

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



- .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, O. 23m)12) was

di ssolved in industrial methylated spirit (250nm). A séfiNavembas2004

hydr oxyl am ne' hydrochloride (17.8g, 0.26npl) in water (250m ) was added
resulting in an exotherm Sodium bicarbonate (23.4g, 0.28npl) was added
and a snal | m(fagﬁﬁt herm and frothing were noted. The resultant solution
was stirred tor . A white solid was forned and thi sPRESUHect ed by
filtration and dried in an oven under reduced 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 l-8-3zahjc ci.o 3.2.1 octan-3-expo-am ne NH2 Cl ean sodi um
motal (2430 SERE0 a3 bt alotprsreote R NaEk B RS BRE 0. or r oom
tenper at ur e angbyxoliferiliokberyed)te ReaficeCval élifed f@ 15inuds 28t Yhé rage:%f the
title conpound from Preparation In toluene (200m) and

‘ 5 %20.0 , 87mmol ) [ J
pent anol  ( 120rYere ReaRraralgd cethy|asgiaje \QQ'F"")%@Srﬁdﬁﬁﬂi tthe gaueuslayer sy

reaction. Duriyg ddjisted to'BR B85y BYRHEIOPBE YEME aQRRAE $8Giumkyard:G&Rd!| t ant _
m xture was heated under refl'ux for 2 hours to ensure conplete consunption

of 25 sodi um (A0mhi The layars wed sapaatethend the wEgRnicTiRger wasonesnteded cool ed to
cool to  roomiatieddianfieu iR A tBE 0N oL P Ra el Taver
was 26 Novenbevas2eowviilbyazeatepie distitation with water (200ml) and the water
. residue was removed by azeotropic distillation with toluene (200mi) 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



PCT/ 1 B01/ 00806 adjusted to pH 1 by the addition of concentrat ed
hydrochloric acid (140 m ), (exotherm observed). The rggi\i I on stl rred
for 15 mnutes and the |ayers were separated. Ethyl vvas
added to the aqueous | ayer which was adjusted to pH 12 by the addltlon of
1 OM aqueous sodi um hydroxide 5 (40nml). The |ayers were separated and the
organi c Iaye\g \9@9% wgoncentrat ed under reduced pressure to yield a pale

yel | ow oi | entanol trapped in the oil was renpved by P&FEPEHE ¢
distillation with water (200nl) and the Wter - residue-was renoved by
azeotropic distillation with toluene (200nl) to give the title conmpound as
a pale yellow oil containing traces of toluene, 18.0g, 10 95%yield.
PREPARATI ON 23 brewo-shlufien divesbiuBerawab cogled 125°2: dvien t 5-Hdurs and then to

| ) - 2- net hkl pr nam.de 15 1 d w th di chl oronet hane
)(/5)1) sodi umpcgp(g%%[t e 0”(556552“8 %ﬁ\aﬁfenl@r%'imsr g‘? gs: d @ whierpelighd from
Preparation 6 whidGad fo%e‘&@m@l@e afﬁt&i ﬁmﬁétbﬂ@ndrfhé(ﬂ%l%m‘lﬁsad&@&'u? gt 0 0C.

| sobutyryl chloride (700 nol) ‘was added over 30 m nutes eep| ng
t enper at ur e beFQﬂﬁtOI@U“O‘Pﬁée@‘GSP%ﬁP@'h‘Pﬂ theibottame The teneperaturedwvast keipt et OC t 0

roomtenperatu f after 2-
hours by HPELgC gﬁ%l%l résm&HfﬁuTya\égfgéﬁﬁgkﬁ‘gégfg?% gﬁﬂ a’rc%%mégbﬁ&ﬁ | ayer

was washed wi t Bddefl toithe resstor taetrieye the ﬂemalnTﬁgeSthmdtﬂm $layewasvaddgH 8. The
conbi ned organ r ueol di um hydr oxi de
sol ution (1. 51;003'"?'{{I h%ﬁkﬁeﬂ% “%hwgﬁg?%n%‘ é/\‘/’fg '{ﬂ% %PQYP?S"&?\ et hyl
acet at e added gwegﬁne/htleecdmpmahd QBGQ.LEQ’J gield3 The Titngors el%td $\@pbradddntcp Was
Eg'?'; Iegol{/ngg g OES? c‘uced pres ure?o a to(ial volunte ofhlo gl angef\he rzegglf'anYQro(\)Nln/ s%?ultu(c))g
10 was cooled 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



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 m.nutes, The white
solid which had formed was separated by filtration andgb VEmpeR 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“@ﬁﬁﬁﬁ&p (0.61) was added to the reactor to_retrijieve the
remai ning solid and the slurry was added_ to the filter® R e solid was
dried in an oven under reduced pressure ¥ give the title cenpound, . 9369,
59% vyield. The liquors were evaporated under reduced pressure to a total

t brown-solution 1o was cooled to 10C to

vol une’ of 1.51 apd sul t an
give a slurry. bfﬁjév Mﬁtiﬁ%ﬁsf’@a%@u?% V@5 sfifreghat repinl tempesaturd for 4 oven under

reduced pressuicirs. TheirdAction $/6 @BEEd 8bm ' 449, 9%
Overal | vyield: ,1080%1,5“ 68% ] PREPARATI ON g’%tetlt@”é- g%gaﬁélggftejs]q so ro |-5-neth

|- 4H-" 1 2 4-t rTRYss. byt was Bold hate fgvensiveyieney. The mixthsovameoted toxed rig was
charged wi th difety O QuBbLRRin Aydreidh g’&{lﬁoé‘((zli ﬁ%asgéﬁﬁ?gg?f%éﬁﬁg -(I)_rr]nezg esul t ant

slurry was cooled to, 0OC. A solution o _
Prepar at i on® 7 temeetgture belew20yCi Thediqriebos tayet hasadj(sted ) piesvid@nf over 30

m nut es keepi r.e _bel ow 10C _The resul tant sol ution was

stirred at fro ug%?% %°%’§hﬁ’§ﬂ§%?§?‘eﬂﬂélc?oq-5‘ih'ﬁ6dwrs WRE sepetatechand pal e

yel L ow sol ut ithe agaeusdajeedas waed witts@Lmbionttineq ¢85 e d{&)i{ﬂ]rfe@ de (315g,
y. di ssol v

4.27moi ) in 2-npethyl - 2-but anol (tc .1.51) (prepared'b I ng the
acetic hydraziGes JEEEE BYRRCA ?‘gu'@%)‘“%&dE’fﬁﬁéﬂwpgizlem-mWyl-QQl) and

strippi ng of f Hutenohemicentrite (dae 2. 5ANEHY OO 1. %5 ) was added
slowy keeg)i ng,d erragrdatljﬂre 5 Nom\;enbhgr 2004EV@5@8%4§8%°B%8&%
0 ere 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 u;1der 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



PCT/ 1 BO1/ 00806 60 bel ow 10C. The resultant solution was stirred at room
tenperature for 15 hours. The reaction was deened conpl gh@ab'}""?HPLC

anal ysis after 30 mnutes but was held here for convenf empR2M%t ur e
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 I O\/Iﬁgiiqﬁeous sodi um hydr oxi de solution (ca. 0.51). The | ayers were
separated ang “PR8® aqueous | ayer was washed with di chl oPEHBOHY® (11). The
conbi ned organic |ayers were. evapor at edlunder reduced pressure to give a
2-met hyl - 2- butanol concentrate (ca. 2.51). Ethyl acetate (1.51) and acetic
acid (200nml) 10 were added. The resultant solution was heated to 80C for 30
m nutes. The Bethanpbi@)wHEe wiw Paitadium-oocarhos §ly) aasradded.chhe rgixture The

solution was ¢ i Lfi H12 with 2M
aqueous sodi um&'Q%g@F%O;@‘aa%%@lPg't]cl}sgﬁe?ﬂwéﬁﬂég@%a%?ga&id}éb%@g&?cﬁ? ed and the
aqueous | ayer temperatussfoed2hWourds. &shybleasttalten nHIHPLT bralgsisrbhavas or gani ¢

| ayers were 1 ncentrated to . 21 under .reduced pressure and heptane
(203 v addedh S RIS Py 1 RN Ot W iseiouiiuced
pressure. Heptabsce(. (Bftionadid ahid ke phahas WHBRSHVithiicthanar@domnd t he

m xture was heated und reflux. The sol ution was cooled to 20Cfor 1 hour

r A
and to OC for eméno?wasmm@t%w rrefuced piassere anddhe resuliantd of f and

dried in an ovRgwigiPREs iBSbIGAn BBt /85- 8P ¥RE i give the
title conpound 622% S72% yi el 3 IDJREB?BXE#I;%HZQ%SI?W&%B%“‘R’QS

3- 1 sopropyl - 5-44@‘@’% - grepulats ahraop tgmpealurg for 12houes andilbeo w0 ®r2. 1] oct ane
para tol uenesylf|Airfe @hlte sl aseréd off and dried in a vacuum oven for 12

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



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

t ol uenesul foni ¢ acid nonohydrate (351g, 1.85npl1l) were di Iveg é@ﬁp
Novenber 2004 WO 01/ 90106 PCT/|BOL/ 00806 61 net hanol f? YERRGI

Pal | adi um on-carbon (60g) was added. The m xture was stlrred under an
atnDsphere of hydrogen at 345kPa (50psi) and room tenperature for 12

hour s. I ek taken and HPLC anal ysis showed that the reaction-was
conplete ?ﬁg reactlon m xture was filtered through 5 AFGHES}/6e808
(filtration aid) and the filter pad was 8B8shed with methanol (500ml). The
met hanol was evaporated under reduced pressure and the resultant brown oi
was di ssolved in hot isopropyl alcohol (1.81). The solution was allowed to
granul ate at roomtenperature for 12 hours and then at 0OC for 2 hours. The
white solid was filtered off and dried in a vacuum oven for 12 10 hours to
give the titl'e conpound, 623g, 83%yield. 26 Novenber 2004 WO 01/90106
PCT/ | B0O1/ 00806 62 Bi ol ogi cal act i \BitlggiBalHetivisonpounds of Exanples .1-5 were
tested in the assay for CCR5 binding follow ng the procedures disclosed in
Conbadi ere et al., J. Leukoc. Biol.60, 147-52 (1996) (nentioned above). AM

of the tesedTbenpopmdsiswEErarmhplesd-3 wereltasted ﬁﬂhé%éﬁoHéCﬁ% Hiftfiryg t han 10
nM | 26 Novefgﬂg‘;v ZQh
ing e procedures disclosed in Combadiere ef al.,, J. Leukoc. Biol., 60,

147-52 (1996) (mentioned above). All of the tested compounds were found to
have an IC,, value of less than 10 nM.



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

I solated from Exanples 4 and 6 5 N-{(1

S)-3-[3-(3-1sopropyl -5-nmet hyl -4H 1, 2, 4-tri azol - 4- yl ) - exGEgiovember 2004
.azabicyclo[3.2.1 ]oct-8-yl]-1-phenyl propyl }-4, 4-

di fiuorocycl ohexanecar boxam de, prepared by the nethods of Exanples 4 and
6, has been @M\Ag 0 exist in 2 pol ymor phic forms termed Form A and io Form
B. The PXRD X-Ray Diffraction) pattern sinul ati SAVENGBW ng d-
spacing and relative intensities were c&cul ated-fromsingle crystal
structures Using the Cerius2 Diffraction-Crystal Mdul e. The si rrul ation
paraneters were: Wavelength = 1.54178 A 15 . Pol arisation Factor 0.5
Crystallite Size = 500 x 500 x 500 AAppenddnt zi an Peak Shape The rrai n peaks
(in degrees 2-theta) of the sinulated PXRD patterns 20 are listed in the
following tables. It will be appreciated by the skilled person that whil st

the relative PXRbntd drethedormFeandiForous palgabstohisisoldied framlBanmprs 4/ary due
to a nunber of factors including orientgtion effects of the crystals in

the X-ray beam the purity of the sa bei ng exam ned or the degree of
crystallinigy of the 25 sanple, the peak positions will'remain
substantially as defined in the tables. The skilled person wll also

appreci ate that meNs{ RS- Isqp&wh%ngthHg a-ﬂfq'%ﬂtﬂ)@xpaﬁ] beam
wavel engt h wi 'dzabfé?ékgﬁ 2l ﬂogllgtglp{,ﬁﬁgnymﬂygs; 4n peak position according to

the Bragg equation terns genérated using different -
wavel engt hs a@WF‘GB?WEFQTb%MN-ﬁQM@W thepnetbedst oftixemplesfd t he

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.



30 PXRD patterns of the crystalline materials of the present
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A conpound of the fornmula: | PCT/1B01/00806 wherein R is C,, cycloalkyl
optionally substituted by one or nore fluorine atoms, or C -, alKkyl
optionally substituted by one or noreCLAWMSi ne atons, or 1o C ,

cycl oal kyl net hyl optionally ring-substituted by one or nore fluorine atons;
and R2 is phenyl optionally substituted by one or nore fluorine atons: or
a pharmaceut i claly gomoongobibedorsalid: or sol vate thereof. 15 2. A conpound as
clainmed in claim1 of the formula: 1A :

.0 R! | - o,
- . NH ' I 1
Rz/l\/\NAU\ 1}_—_\ th .
HC '

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:

I |
S
N

R.l
o=\ BC
NH
. N _
. ’ ' HSC

i
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.



20 wherein R represents either 63, cycloal kyl optionally substituted by
one or nore fluorine atons, or C .8 alkyl optionally S?gﬂo'vt uB d:f@/ one or
nore fluorine atons, or a pharnmaceutically acceptable g7 PE"

t hereof . 26 Novenmber 2004 WO 01/90106 PCT/1B01/00806 67 3. A corrpound as
claimed in claiml wherein R is either C/, cycIoaI kyl optionally
substituted‘@//lg?]@ or two fluorine atons, or C,, alKkyl Etlona

substituted ?‘nonetothreefluorlne atons. 5 4. AF
inclaim3 wherein R is either cyclobut$l, cyclopentyl,

4, 4-difiuorocycl ohexyl or 3,3,3-trifluoropropyl. 5. A corrpound as claimed
‘|n claiml, 3 or 4 wherein R2 is phenyl optionally substituted by 1 . or 2
fluorine at OMQAWF@W%%@W@ clgimd wingreid R'ms eiﬂ‘@rﬁ%,&ymmlleyi n R is

phenyl or non d i n 6 wherein
R2 is phenyl CH@H?%@%&]@Q R f)y oﬁgo@&%ﬁﬁ%g "bc' §s e rlrgaéiqq;iaﬂ%' aim1

whi ch is sel ecﬂstﬂﬂ;tllﬁjt&urby{ﬂmngnetq:)threaﬁlmnae atognsof N[ (1

S)-3-[3-(3-Isopropyl -5-nethyl -4H1, 2, 4-triazol -4-yl ) -exo-8- azabicycl
0[3.2.1 ]Jact-8-yl]-1-phe nyl propyl}cycl obutanecarboxamd e; 20 111((1
S) - 3- [ 3- ( 3- bsoprapythpSurigieishydiméttrlcldinla WhibRIOR® i4-elthdrayeoButgh abi cycl o[ 3. 2.1
]act-8-yl]-1-phenyl prg -glﬁ cI opent anecar boxam de;

N- ((1S) - 3- [ 3- (2denspd M ! ‘f' hexylor 33 irifiuqropiopy. yl }exo-8 aza

bi cycl 0[ 3. 2.1 Joct-8-yi]-1-phenyl propyl }-4, 4, 4- trlfluorobutanam de;

N-{(1S)-3- 13 (3 | sopropyl -5-nmet hyl -4H-1, 2; 4-triazol - 4 yl)-exo-8
5. A compound as claimed in claim 1, 3 or 4 wherein R? is phenyl optionally

as cl ai ned

. 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 phenyi or 3-fluorophenyl.

15 - -

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

N-{{15)-3-[3-(3-Isopropyl-5-methyl-4-1,2 4-triazol-4-yl)-ex0-8-
azabicycio[3.2;1]oct—B-yI]-‘l-phenylpropyt}cyclobutanecarboxamide;

20  N-{(15)-3-[3-(3~{sopropyl-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-

25 azabicyclo[3.2.1]oct-8-yI]-1 -phénylpropyl}-4 4-
diflucrocyclohexanecarboxamide; 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

30 .solvate of any thereof.



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-Isopropy|-5-nethy| 4H 1, 2, 4-friazol 4.yl ) - exo2§hmvanberzxm
azabicyclo[3.2.1loct 8-yl]-1-(3- quorophenyI)propyI} 4, 4-

di fl uorocycl ohexanecar boxam de: or a pharmaceutically acceptable'salt or
30 . sol vat gfiesipy thereof. 26 Novenber 2004 WO 01/90106 PCT/ US01/ 00806 68
9. A pharnaceutlca conposition including a conpound(ﬁPQWﬂFV%ﬁﬁula (1) or
a pharmaceutically acceptable salt or §%lvate thereof, as clained in. any
preceding claim together with a pharmaceuticallty acceptable exci pi ent,
diluent or carrier. 5 10. A conpound of the formula (1)

phar maceut i cal9A phacwpeaitica comppsitionipuding asiomporpdel the fmmulae(ﬂ}emrfa as

claimed in a0 I‘%Tﬁagguhg%z_r% AEE%dtal§18 sﬁlt 8?901\9&? tﬁef‘e}?%%tc\é{rﬂla%gar% Ut call o

medi canment . utically
accept abl e sabte,cedlsglclaan dogatharovithos pharonacedticalycfcceptable leacipiedt,i N any one of
claims 1 to 8 :imdt9 respectively, for the treatnent of a disorder in

whi ch t he rmdﬂ 8’;1c%'f'erCCR5 receptors is inplicated. 15 12. A conpound of
the formulg (1) or a pharnmaceutically acceptable salt, solvate or

conposi tion thereof as cl d.in e of clajns 8 and 9,
respecti vel y, 190 cPmBoyndef ﬁ??enﬁ (ﬁlf%/a r,n@[cpgqﬁaihé@ccpntpg[’etqagn genetically
related 10 HsMyatldPSompbsitith th@r%bﬁmta‘i}ﬁéﬁ ﬂléﬁ%aeofaﬁinﬂs& toB &efpound of the

formula (1) or a pharmaceutically acceptable salt,
respectively, for use as a médicament.

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 |



sol vate or conposition thereof, as clained in any one of clains 1 to 8 and
9, respectively, for the treatnent of a respiratory dlﬁggﬁ bn%&ﬂﬂ ng
adult respiratory distress syndrone (ARDS). bronchitis

bronchitis, chronic obstructive pul nonary di sease, cystic fibrosis,

ast hmma, enphysena rhinitis or 25 chronic sinusitis. 14. A conpound of the
formula (1) parnaceutlcally acceptable salt, solvate or conposition
thereof, as ¢ alned in any one of claims | to 8 and 9, PFEEMUAMIGely for
the treatnent of an inflammtory bowel df%ease, including -30 Crohn's

di sease or ulcerative colitis, multiple sclerosis, rheumatoid arthritis,
graft rejection, including a kldney or a lung aIIograft endonetri osi s,
type | 26 Novelizhet e@@@ﬂ\%d@@%gu@nmwahc@enmaﬁwanmnmmt es, a renal

di sease, chr On'cﬁn%QQﬁEf_ﬁé]{rbﬁxbﬁe Byl af | ammatory lung condition or chronic

heart failure e use a cofrpound of the fornmula (1) or of a
pharmaceutically 5 accept abl e salt, solvate or conposition thereof, as

| d | t ly, f th
clai med | 1 A0 Ske ok BMBaind g o BB o SRS Sharebbiy 1 i (e
nodul ati on . ®f db@aitabwt solvate or coniiUsition tivsteof18s élﬁlme'ﬁriﬁah?ﬁn@é a conpound

of the formula phar ut I cal.ly acceptable sa sol vate or
conposition t H%é @%ﬂ t°a§sa gﬁﬁ’ Ya fRF tl@ﬁ,@aglpfactugq efiasedicarerg fenttie 9,

respectively, tf@tmbmfmﬁre&twmcﬁ&h@mﬂﬁmbmréc@ ecéﬁﬁ.[sdg eat ment Ofl

H'V, a retroviral infection genetically rel or an
I nfl ammat ory dmelicaled- 15 17. The use of a conpound of the formula (1) "or of
a pharmaceutically

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 brdnchitis 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, rheumatéxid arthritis, graft rejection, |

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



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 syndronme (ARDS), bronchitis, chronic bronchitis, chronic
obstructive pulnonary di sease, cystic fi brosis, asthm, errphysema
rhinitis or chronic sinusitis. 25 -18. The use M@Wmﬂ@(ﬁf t he
formul a (1) w@ye@fe@ Pharmaceutically acceptable salt, gqlHalfsod’
conposition thereof,.as clainmed in any e of clains 1 to 8 and 9,
respectively, for the manufacture of a nedicament for the treatnent of an
i nfl ammat ory bowel disease, including Crohn's disease or ulcerati ve

colitis, multi I mat0|d arthritis, aft ection,

i ncludi ng a ki ghsgaéé; cﬁéc’%féﬁaé'c'éqa Sy PO e "|g|°8§ ion ?W\QJ’W’C B?%et es a
renal :2-6 Novﬁihear 2004 WO 01190106 PCT/|BO01/00806 70 di sease, chronic
pancreatitis, an inflanmmtory lung condition or. chronic heart failure. 26
Novenber 2004 71 19 9 A conpound of the formula: PI , Me (XIl OH where Rl
and R2 are as defined in claiml, Pis a protecting group, PlLis a 5
protecting group; or a salt thereof of the conpound of fornmula (VIA),
preferably a



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. A_prgcess for a$e
preparation of a conpound of the fornula (1) as cla?geﬁov?ﬂ PeFaffPt which
conprises: 10 (a) coupling a conpound ofrit he fornul a: 15 with a conpound
of- formula: RICO2H (I111) wherein Rl-and R2 are as deflned for a conpound
of the formula (1); or 20 (b) reaction of a conpound of the formula (I1)

with a co Os"'”ﬂc?naﬁ%.ﬁ'ld(&’t 'f@rm g.lCOZ (VIB) 25 where Z is a carboxylic

acid activating uctlon of a corrpound of the fornmula: O
R1)LNH O (XM PCSlOQZSAKSﬁ 26 verrber 2004 5

NH, I NH, g I
Rz)\/\ NN : Rz \
(m Me A Me

Me xv) Me
(i) ,
' O
Me. Me R'J{ Me. _Me

: X
Rz’lk/\ngw\" N RZ/L\\/\N NTS
=N =N
oxvin) Me 0 e
, Fé ;F : F; ;F ' F \F
8) NH O o) NH o 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.



Me (VIA) 90 or a salt thereof; or (e) reductive am nation using a conmpound
of the fornmula: 73 wherein RL and R2 are as defined for a conpound of the
formula (!'); (d) reductive am natlon using a conpound of the fornmula: O

R. )~NH Rz """ I CHO (XVl) where Rl and R2 are as fined for npound of
the formula (1), and a conpound of the fornula: gsﬁlﬁﬁe"{qﬁrlgo\g\ﬁere Y i.s CN
.and Rl and R2 are as defined for a corrp%nd of the formula (1), and a
conpound of the formula (VIA), or a salt“thereof; or 20 (f) alkylation of a
conmpound of the formula (VIA), or a salt thereof, with a conpound of the
formula: 0_ A EnPfan$z, AMENDED SHEET PCS10925AKSR 74 26 November 2004
where 7' i30a Asgmpaungras.glaimed i claims R wheselaR'dehesst.f or a conpound of

1

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



the formula (1); or 5 (g) asymetric reductlon of a corrpound of the
k' NH where R and P ‘ w=WlaeNasalalll

or, 10 (h) reactions & 3 . _. o SR A AR
nmetal salt 1163‘%92 gv th a conpound of the formla: R' CO2R5 (XXIV) 15
where R is as ned for a conpound of the formulg % and RS |s an ester
form ng group; or (1) . reaction of a caonpound of t2h6eh} YRRSE A% NH2 N
R2 NN (Il'A MeN 20 either with a coan@nd of the fornula (I11) under
coupling conditions, or a conpound of the formula (VIB), and in the
presence of a a chi raI cat alyst: E'" f"' 3 AMVENDED SHEET PCS 10925AKSR 75 26
Novenber zwhemRéaach areiad gefiessiora dompaunbol tedbrmulao(l);oned by
conversion of a conpound of the fornmula (1) to a pharnaceutically
acceptable salt thereof. 1 npfanss AVENDED SHEET 26 Novenber 2004

(‘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:

Me. _Me
Iﬁw\ NIN
N

Me

(VA)

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




76 224-. A compound of the for rrul a (1) or a phar ITB.CEUtI cally ac ept-able
ﬁ; or corrp05| tion t i ai med g B
smegpectively, in conbk L one or igh
t herapeutic agents 25. A conbination according to claim24 wherein the
addi tional pheweiseiErC agent, or therapeutic agents, are selected from
those useful in the treatnment of diseases nediatedby,0cnBssoshghed with
CCR5 receptor nodul ation. 26. A conbi nat4ypon according to clalm?24 or 25
wherein the additional therapeutic agen or therapeutic agents, are
sel ected fromthose useful in the treatment of HV. 27. A conbination
according to any of clains 24 to' 26 wherein the addltlonal t herapeutic
agent, or therf@peutic agents, conprises one or nore inhibitors of HV
pr ot ease and‘or riumhi bitors of HV reverse transcriptase. 28. A conbination
according to C|2 7, wherein the one or nore inhibitors of HV reverse
transcri ptase®fare sel écted fromthe class of non-nucl eoside reverse
transcri ptase |@mv\£l tors (NNTRI'). 29. A conbination according to any one of
clainms 24 to 28 erein the additional therapeutic agent, or therapeutic
agents, conprises one or nore rrenbers i ndependently selected fromthe
‘group consi wheng 2'5113 prle:hwﬁglgmup)and iRihand RSrase asndhefinedoide lza¢arnsouridisf on
i nhi bitors, Sﬁ‘%ﬂ k| ne receptor -agonists/antagonists, tachykinin
recept or rﬂ egrase inhibitors, RNaseH inhibitors, inhibitors
of viral transcri pt| on and RNA replication, and other agents that inhibit
viral infection or rove the condition or_ outcone of HI V-infected
i ndi vi dudl s Qh?ﬁﬂ@ﬁ“gﬁ? fesduction pf arromrornd ofghe fowawsi nat i on according to
claim24 or 25 wherein the additionaf therapeutic agent, or therapeutic
agents, are selgct ed fromthose useful in the treatnent of an inflammatory

di sease..

{UX)

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)\'/\ NTY
R N N
=N
(IA) 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
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26 November 2004
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any one of said processes being optionaily followed by conversion of a
compound of the formula (1) to a pharmaceuticaily acceptable salt thereof.
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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. '



