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20 as?gl'g%{cl;éo ﬁ%&iﬁo&e&@h‘ £2E0RT 6} BKER-AEtTHIY bfiAgs the viral envelope in
closer proximity to the cell surface and allows interaction between gp41 on
the viral envelope and a fusion domain on the host cell surface, subsequent
fusion with the cell membrane and, ultimately, entry of the viral core into the
cell. Accordingly, compounds that inhibit the binding of gp120 with CD4, and

25 hence prevent the entry of HIV-1 into a target cell, should be useful in the
treatment of HIV, such as HIV-1, and genetically related retroviral infections
(and the resulting acquired immune deficiency syndrome, AIDS).

According to a first aspect of the present invention, there is provided a
compound of formula (1)
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or a pharmaceutically acceptable salt, solvate or derivative thereof, wherein:



(and the resulting acquired i nmune defici ency

syndronme, AIDS). According to a first aspect of the
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formula (1) " - (1) or a pharmacgeutical ® acceptabl e

salt, solvate or derivative thereof, wherein:RlL is

phenyl or pyridyl, wherein said phenyl or pyridyl is

optionally substituted by 1 or 2 atons or groups

selected fromhalo, CC al koxy, CF, OCF , or CN, R2
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andRarsiRD s intependahiyrst, onar@datkyai d phenyl

napt hyl or heterocycle is optionally substituted by 1

to 3 atons or groups selected fromC C alkyl, CC

f1 Rriedd k@ alkg;- C cycl oal kyl, phenyl, OH, d-C al koxy,

CrC al koxy C -C alkyl, C Cfluoroal kyl, C -C al kyl ene

NR R7, halo, C -C alkylene CN, C -C al kylene CO R8 CE .
10- C Ril iryhenyl; cerfihgl or@ C@%ﬁﬁyﬁé%éoéﬁgv%éf@‘% rAPRYT ghBicyclic,
Slqﬁ?r(ﬁa‘ti@o@'p‘é)‘ﬁaﬁﬂ?%aﬁﬁa@j, HetelGcadll WisreinS2itiRefFrocgcle@ontains

Yy

o b ek PSR R i fierpaoms, o
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PY1& obL dhBgy RIBSLIkdl! BR,-ERIURGIIEC, X, alkylene NRR?, halo,
Co-Cs alkylene CN, Co-C alkylene CO,R®, Co-Co alkylene CONRR’,
Co-Ca alkylene SR, Co-C; alkylene SOR?, Co-C alkylene SOR’,
Co-C2 alkylene SO.NR°R’, Co-Cs alkylene NR°COR’,
20 Cq-Cs alkylene NRBCONR®R?, Co-Cs alkylene NR®*SO,R®, or
Co-C: alkylene R, or, where R’ is a heterocycle, oxo;

R® and R’ are independently H, C1-Cs alkyl, C3-Cy cycloalkyl, phenyl or R
or when taken together with the nitrogen to which they are attached form an

25 optionally substituted azetidine, pyrrolidine, piperidine, morpholine, or
thiomorpholine ring; wherein the said substituents are 1 or 2 groups selected
from C4-Cg alkyl, or Co-Cg alkylene NHp;

R®is H, C4-Cg alkyl or phenyl;
30
R® is C-Cs alkyl or phenyl; and

R'is imidazdlyl, pyrazolyl, triazolyl, thienyl, furyl, thiazolyl, oxazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl,

35 quinolinyl, isoquinolinyl, benzimidazolyl, indazolyl, quinazolinyl, phthalazinyl,
benzoxazolyl or quinoxalinyl, each optionally substituted by 1 to 3 atoms or
groups selected from C4-Cg alkyl, C4-Cs alkoxy, cyano or halo.



t hi onor phol i ne ring; wherein the said substituents are
1 or 2 groups selected fromC -C alkyl, or C-C
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V\hqumlarzlolsmll cbmmwerlmws)r@;e@quazolyl wherein sard substituents are 1
to 3 atoms or groups selected from C4-Cg alkyl, C4-Cs alkoxy, halo, CN,
CO,R®, CONR®R’, or R™°.

20 In yet a further embodiment, R°® is an optionally substituted phenyl or
pyridyl, wherein said substituents are 1 to 3 groups selected from C+-Cg
alkoxy, CO2R®, or CONR°R’.

In yet a further embodiment, R®is H or C4-Cj alkyl.

In yet a further embodiment, R’ is H, C4-C4 alky! or Cs-Cs cycloalkyl.

25 In yet a further embodiment, R® is C-C4 alkyl.

In yet a further embodiment, R is imidazolyl, pyrazolyl, triazolyl or
oxadiazolyl, each optionally substituted by 1 to 3 atoms or groups selected
from C4-C4 alkyl, C4-C4 alkoxy, cyano or halo.

In yet a further embodiment, there is provided a compound of formula

30 (la)

O (la)
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phenyl or pyridyl, wherein saidgsubstituents are 1 to
3 groups selected fromC -C al koxy, CO R8, or CONR RY.
n yet a further enbodinent, R6 is Hor C-C alkyl. n
yet a further enbodinent, R7 is H C-Calkyl or C-C
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particul ar descri bed enbodi nents thereof. n yet a
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understood that the inventi
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her e naboye with respect to a
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or a pharmaceutically acceptable salt, solvate or derivative thereof,
wherein R', R%, R* and R® are as defined hereinabove with respect to a
compound of formula (1), including all combinations of particular described
embodiments thereof.

It is to be understood that the invention covers all combinations of
particular embodiments of the invention as described hereinabove, consistent
with the definition of compounds of formula (1).

The compounds of the invention include compounds of formula (1) and
pharmaceutically acceptable salts, solvates or derivatives thereof (wherein
derivatives include complexes, polymorphs, prodrugs and isotopically-labeled
compounds, as well as salts, solvates and salt solvates thereof), and isomers
thereof. In a further embodiment, the compounds of the invention are the
compounds of formula (l) and pharmaceutically acceptable salts and solvates
thereof, in particular the compounds of formula (I). It is to be understood that
the aforementioned compounds of the invention include polymorphs and
isomers thereof.

Pharmaceutically acceptable salts of the compounds of formula (1)
include the acid addition and base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic
salts. Examples include the acetate, aspartate, benzoate, besylate,
bicarbonate, bisulphate, borate, bromide, camsylate, carbonate, chloride,
citrate, edisylate, esylate, formate, fumarate, gluceptate, gluconate,
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(i) by converting one salt of the compound of formula () to another by
reaction with an appropriate acid or base or by means of a suitable ion
exchange column.

All three reactions are typically carried out in solution. The salt may
25 precipitate from solution and be collected by filtration or may be recovered by
evaporation of the solvent. The degree of ionisation in the salt may vary from
completely ionised to almost non-ionised.
The compounds of the invention may exist in both unsolvated and
solvated forms. The term ‘solvate’ is used herein to describe a molecular
30 complex comprising the compound of the invention and one or more
pharmaceutically acceptable solvent molecules, for example, ethanol. The
term ‘hydrate’ is employed when said solvent is water.
Complexes include clathrates, i.e. drug-host inclusion complexes
wherein, in contrast to the aforementioned solvates, the drug and host are
35 present in stoichiometric or non-stoichiometric amounts. Also included are
complexes of the pharmaceutical- drug which contain two or more organic
and/or inorganic components which may be in stoichiometric or non-



potassium sodium tronetham ne and zinc salts. For a
review on suitable salts, see "Handbook of
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by Stahl and Wernmuth (WI ey-VCHg Wi nheim Germany,

2002). Pharmaceutical ™ acceptable salts of conpounds

of formula (1) may be prepared by one or nore of three

met hods: (i) by reacting the conpound of fornula (1)
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as ‘prodrugs’. Further information on the use of prodrugs may be found in

‘Pro-drugs as Novel Delivery Systems, Vol. 14, ACS Symposium Series (T

Higuchi and W Stella) and ‘Bioreversible Carriers in Drug Design’, Pergamon

Press, 1987 (ed. E B Roche, American Pharmaceutical Association).

Prodrugs in accordance with the invention can, for example, be
produced by replacing appropriate functionalities present in the compounds of
formula (I) with certain moieties known to those skilled in the art as ‘pro-
moieties’ as described, for example, in "Design of Prodrugs" by H Bundgaard

(Elsevier, 1985).

Some examples of prodrugs in accordance with the invention include:

(i) where the compound of formula (1) contains a carboxylic acid functionality
(-COOH), an ester thereof, for example, replacement of the hydrogen with
(C+-Ce)alkyl;

(i) where the compound of formula (I) contains an alcohol functionality
(-OH), an ether thereof, for example, replacement of the hydrogen with
(C4-Ce)alkanoyloxymethyl; and

(iii) where the compound of formula (I) contains a primary or secondary
amino functionality (-NHz or =NHR where R # H), an amide thereof, for
example, replacement of one or both hydrogens with (C4-Cio)alkanoyl.
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In view of the definition of R*, compounds of formula (I) contain one or
more asymmetric carbon atoms and therefore exist as two or more optical
isomers. Where a compound of formula (1) contains an alkenyl or alkenylene
group, geometric cis/frans (or Z/E) isomers are possible, and where the
compound contains, for example, a keto or oxime group or an aromatic
moiety, tautomeric isomerism (‘tautomerism’) may occur. It follows that a
single compound may exhibit more than one type of isomerism.

Included within the scope of the present invention are all optical
isomers, geometric isomers and tautomeric forms of the compounds of
formula (1), including compounds exhibiting more than one type of isomerism,
and mixtures of one or more thereof. Also included are acid addition or base
salts wherein the counterion is optically active, for example, D-lactate or L-
lysine, or racemic, for example, DL-tartrate or DL-arginine.

Cis/trans isomers may be separated by conventional techniques well
known to those skilled in the art, for example, chromatography and fractional
crystallisation.
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where the conpound of fornula (g) contains a

carboxylic acid functionality (-COOH), an ester

t hereof, for exanple, replacenent of the hydrogen with
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hydr ogeNf,er\matnMelyoﬂ@ c@%@rnatﬁawr B LAERBIC @i%%ﬁ@%) mey be reacted

fewltﬁ%eémf&blérdw%ny chabmﬂder%impkohﬂ%C@ml or, in the

SCERIHNEE 118 HOTTRO T FBIN oLy BB Sl basic moiety
a; Qﬂfﬁ %ms&nlbr Qifi%@ Sl@cfhettaﬁ nagaric Mm@cmé ar-phe:eylgmytammf?pomgésresultmg
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22%.%1 thyestallizagivrn mﬁne Ofalczib@lf nheshaﬁer@@nﬁmmr@?t@?%soameﬂed to
fo{h'é“t:@rré%%cln%&n H@fplfr%eeggm?&%%g@%ftg&a A V\YéIIVRnHWﬂnto a skilled

adm™nr'str rug. es of
mepeaiiséni tes in accordance with the i nvent| on i ncl ude:

(1) me@ﬁlrélhé‘orﬁﬁﬂ’ﬁﬁcﬂé‘gf He frReiMbA (Ahd chral ptébarébrs thereof) may

T T e O

fggPﬁmSoﬁnaW le@ybhrasteigPrein  uter @mndblte vplidsee consisting of a

iRl b neblatd 4 FabHS GHRAY b 0 1o so%
isopropanol, typically from 2 to 20%, and from 0 to 5% of an alkylamine,
typically 0.1% diethylamine. Concentration of the eluate affords the enriched
mixture.

Stereoisomeric conglomerates may be separated by conventional
techniques known to those skilled in the art - see, for example,

- “Stereochemistry of Organic Compounds” by E L Eliel (Wiley, New York,
1994).

The present invention also includes all pharmaceutically acceptable
isotopically-labelled compounds of formula (I) wherein one or more atoms are
replaced by atoms having the same atomic number, but an atomic mass or
mass number different from the atomic mass or mass number usually found
in nature.

Examples of isotopes suitable for inclusion in the compounds of the
invention include isotopes of hydrogen, such as ?H and °H, carbon, such as
"¢, 18C and 'C, chiorine, such as *Cl, fluorine, such as "°F, iodine, such as
23] and ™23, nitrogen, such as N and "N, oxygen, such as "°0, 70 and '°0,
phosphorus, such as *P, and sulphur, such as *°S.

Certain isotopically-labelled compounds of formula (l), for example,
those incorporating a radioactive isotope, are useful in drug and/or substrate
tissue distribution studies. The radioactive isotopes tritium, ie. ®H, and



secondary am no derivative thereof (-NR R2 -> -NHRL or
-NHR2); (iv) where the conpound of formula (I)

W@omvbAala3s4 a secondary am no group, a prinmary deCT/IBDIN®2562
thereof (-NHRL -> -NH ); (v) whegre the conpound of
formula (1) contains a phenyl noiety, a phenol
derivative thereof (-Ph -> -PhOH); and (vi) where the
compound of forrrul a (1) contains an am de group
c avarbayd 1id; i.aci €, dee ipasiduarly usefablor thicpnrpose umeyv ofijheir ease-

V'&%eérpbra&%hmécgﬂm%n%f defsBennds of forrrul a (1)

mmetric carbon atons an
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Omﬂe?)%tlréﬁbr%ﬂslﬁg,anfa}jprgpml isotopidaiipatbeledreadgrstsiie place of the

or ra tartrate or DL-arginine.
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preyimstinttedneig 68, idermcetonendis M8 enant i oner s
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pure precursor or reso utiron o cenmat e he
 doxamplesof-94; §adtph@fm§@wt{f3éﬂ‘b’\?é’?eﬂ?ib Sals, Solvates of

20 derivatives thereof. Particularly preferred compounds of formula (1) include:
(2S)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl)]-2-(3-methyl-1H-indazol-4-
yloxy)-propan-1-one;
(2S)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[2-(2H-pyrazol-3-ylamino)-
quinolin-5-yloxy]-propan-1-one;

25  5-{(15)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-
isoquinoline-1-carboxylic acid methylamide;
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-(8-chloro-2-methylamino-
quinolin-5-yloxy)-propan-1-one;
(29)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl}-2-[ 1-(2H-pyrazol-3-ylamino)-

30 isoquinolin-5-yloxy]-propan-1-one;
4-{(18)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-3-
methoxy-N-methyl-benzamide;
5-{(18)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-4-
methoxy-pyridine-2-carboxylic acid methylamide;

35  5-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl}-1-methyl-2-oxo-ethoxy}-4-
methoxy-pyridine-2-carboxylic acid amide;



for exanple, chiral high pressure liquid

chromat ography (HPLC). Alternatively, the racemate (or
W@200806131L precursor) may be reacted with a suPCHIB2004/002562

optically active conpound, for epanple, an al cohol,

or, in the case where the conmpound of fornmula (1)

contains an acidic or basic noiety, an acid or base

such as tartaric acid or 1-phenylethylam ne. The

r es5{(1 S)rg-[(R A4 Bevrmyl-Remethyt-piperaziy- byl epaityt-Bdxeyethoxy}-4- -

Chrrﬂé‘mbg‘glpﬁﬂg%eﬁ-@a@[w@n@%?d"é&ﬂ laphiyet al | 1zation and

one oOr tereol so Irs convert ed to

cor&aéﬁbrac{i(af@ -piBenzayihRtmeinypiPpragintieyind -methy!- Rmmnethoxy} -4-
nge@%lky ?fﬂdiﬁ%@%rb g ab.maweg lagfigéhe invention

en%m m?gmagghﬁg?é‘ b ApeaniebIp SR &3 %@teémré%weave;pwreof

typically HPLC, on an asymTetrlc resin with a nobile

o1 hexa, NS STl REPEEOR oIS BoeeB ST BURRY 1 R are as

tyrpre‘abwlyfd@fméﬁ thléﬁ%otfmrwls‘er stateds X 39ohuflo aar hydroxy; Y is a
2 ARG R U ps orflrd b MSIB G o SRARFBI hidK); DMF is
1OSt &N, bbtligaiylfamegnigieo ne RIVISS nays be Cﬁ@ﬁmmlé@hwde THF s
Co'?gﬁﬁiyd?amfraﬁ eC\WBGFb?Slé‘nP d‘irﬁe¥ n‘b}ﬁré 9\§13Je'ih3ﬂ<|5‘§rbodumlde
eoc
Cotystariiorids; BCC 8 .N;N -gigy¢lahex b%:'ﬁ% 0?61 @?ﬁn'ﬁqé hydroxy-7-
pf%@ﬁbnt&Y&%IEOM@BS% i) d@ﬂae&ﬂzbtrtdm gidté CBIBI'BU is O-(1H-
;)ptal(;l_i_i)&ll\c]%#%label ? oundsoe ,{r ohos hate:
SRRV &R biYd O telfgRgtylyo P aced byefOPNosp

15ha\F?prlP®e sanme & om ¢ nibebeotriazot-1ahoxtdspygrraticisophosphonium
232%g$ﬁ@§§§ﬁ%§5$%§§3tJﬁkﬁgﬁtrz atOBhﬁn&?ﬁ?p?ﬁmﬁﬁ%§phosphomun1
hexafluorophosphate; Hunigs base is N-ethyldiisopropylamine; and

Mukaiyama’s reagent is 2-chloro-1-methylpyridinium iodide.
Compounds of formula () may be prepared by any methods known for

20 the preparation of compounds of analogous structure.

Compounds of formula (l), and intermediates thereto, may be prepared
according to the schemes that follow.

It will be appreciated by those skilled in the art that certain of the
procedures described in the schemes for the preparation of compounds of

25 formula () or intermediates thereto may not be applicable to some of the
possible substituents.

It will be further appreciated by those skilled in the art that it may be
necessary or desirable to carry out the transformations described in the
schemes in a different order from that described, or to modify one or more of

30 the transformations, to provide the desired compound of formula (1).

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

35 In particular, it may be necessary or desirable to protect amino groups. The
protecting groups used in the preparation of compounds of formula (I) may be
used in conventional manner. See, for example, those described in

o1



Exanpl es of isotopes suitable for inclusion in the
conpounds of the invention include isotopes of
whyasogsm such as H and H carbon, such as C, ECEHIBR0E/002562
chl orine, such as Cl, fluorine, yguch as iodine, such
as 1231 and 1251, nitrogen, such as N and N, oxygen,
such as 0 , O and , phosphorus, such as P, and
sul phur, such as S. Certain isotopically-Iabelled
cotRroteulive dBrdupsninl @rgdnic Syothesishby|EeadesedV Green and Peter G-
in a di [ f S
B/EWQ{% thing e@ut{d‘h (Sé'ﬁr’i \Mﬁee)} éﬁé% uf‘l@Q‘)’ il Hértl'cDIaTrhchapter 7,

1 O S udi es
r aaagaSt49ﬂe65§deﬁs§§Cﬁ¢n foruthe Amino 1Graubaingeimorated herein by

fefe nc“ef YHIH hls%tﬂie@srdrmegsﬁémbdé fJr thBirSridvapessudhgroups.

wewo% elr ease - of inco ratlo an | and
50f det ea_f‘?oﬁm'@%bﬁfqt%"ﬂng)rgrwgﬁ PZYQ)&%E%%”@UQ}?”ZV an
as ageyt éfé bﬁpaﬁno@lar*ﬁseﬁﬁyhéfpfrmaianm batompoendpedtfornula (1) and
ady nta %ultlng fromgreater netabolic stability,

f ofig Ee §E¢%Qased in vivo haif-life or reduced

dosage requi renents, and hence nay be preferred in

some circunstances. Substitution with positron

emtting isotopes, such as C, F, Oand N, can be

useful in Positron Em ssion Topography (PET) studies

for exam ning substrate receptor occupancy.

| sot opi cal | y-1 abel ed conmpounds of fornmula (1) can

generally be prepared by conventional techniques known

to those skilled in the art or by processes anal ogous

to those described in the acconpanyi ng Exanpl es and
Preparati ons using an appropriate isotopically-Iabel ed
reagents in place of the non-I|abel ed reagent

previously enpl oyed. Pharmaceuticaily acceptable

sol vates in accordance with the invention include

those wherein the solvent of crystallization nay be

i sotopically substituted, e.g. DO d -acetone, d

-DVBSO. Preferred conmpounds of formula (1) include the
conpounds of



Exanpl es 1-94; and pharmaceuticaily acceptable salts,

sol vates or derivatives thereof. Particularly
w@e@beraed conpounds of formula (1) include: PCT/IB2004/002562

(2S)-1-[(2f1)-4-Benzoyl - 2- net hyhzpi perazin-1-yl)]-2-(3

-met hyl - 1H-i ndazol - 4- yl oxy) - propan- 1- one;

(2S)-1-[(2ff)-4-Benzoyl - 2- et hyl - pi perazi n-1-yl ]-2-[ 2-

(2H pyrazol - 3-yl am no) -

qui nol i pche y] - propan- 1-one; 5-{(1

S)-2-[(2/7?)-4-Benzoyl - 2- et hyl - pi perazin-1-yl]-1

- met hyl - 2- oxo- et hoxy}- 1soqui noline-1-carboxylic acid

nmet hyl am de; .

(2S)-1-[ (2f ?) - 4- Benzoyl - R\et hyl - pi perazi n-1-yl]-2- (8-

chl or o- 2- et hyl am noqui nol(\gama- yl oxy) - pr opan- 1- one;

(2S)-1-[(2/ CHN. .

?) - 4- Benzoyl - 2- net hyl - pi perazZgn- IXyl ] - 2- [ 1;%5%!— pyr azol

- 3-yl am no) - i soqui nol i n-5-yl oxy];propan-1:lane; 4-{(1

S) - 2-[ (2R) - 4- Benzoyl - 2,met hyl - pi pexazi n- Xyl [R1- net hyl

- 2- 0x0- et hoxy}-3- netfioxy- N-net hyl - zam de; 5+4f)(1

S) - 2-[ (2R) - 4- Berfgby)- 2- net hyl - pi peraziNg-1-yl]-1

acid nmethylamd
S)-2-[(2R) - 4- Bénzoyl - 2- net hyl - pi perazi n-1-yy] -1

aci d am de; 3 . 5 o
5-{(1S) - 2-§« 2R\ Benzoyl - 2- fEt hy! - pi per Bin: 1M1 -1

- et h%g - 2-px0- et hoXy} - 4-R¥et Plaxypyri di nef 2- dar bdxyl i c
aci d e 55 { (1) - 29 (2 - 4- Benz N 2x1et hy}p pi
rerazin-1 -yl ]-1- fet hyl - 2- oxo- & hoxy}- 4- et twxy- py

di ne- 2- car bdkyl i c(l\gci d cycl(apropyi am de;
phar maceuti ¢cal » acceptable salts, solva
derivatives|thereof. n the genenal progesses, apd R
schenmes, that follow Rl to RO aye as/previously X
defined unl¢ss otherw se stated;|X i45 halo oref dr oxy;

Y i spa | eavilng group, such as chloyo, brono, togylate, o (Vi)
rresﬂjete or |hydroxy; DMF is

X R \
()

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



N, N- di et hyl f or mam de; DVSO i s di net hyl sul phoxi de; THF
is tetrahydrofuran; WSCDI is
wa2qo3/di3met hyl am nopr opyl ) - 3- et hyl car bodi i m dePCT/IB2004/002562
hydrochl oride; DCC is N N -di cyggkohexyl carbodii m de;
HOAT is 1-hydroxy-7- azabenzotriazole; HOBt is
1- hydroxybenzotri azol e hydrate; HBTU is ( -
benzotri azol -1-yl)-/V, A, Al\/V-tetranet hyl uroni um

hetaf bmé\lcmbampmamphngws@ptms is
benzot f;r?ﬁ.ehn 1 é%{& fdrﬁséﬁgpé 'Rl 4&llnebhias PhoRdrktdlae (V), (VI) or

hexaf | u

by Vi) A I AbBRaRiRy PRREEERE AT darmulae (1V), (V) or (IX), optionally
hemhl b!tgréédg%%%”fahﬁ adr&lmmdmsgu¢r$ as triethylamine or N-ethyl-N,N-
|1
o g sopremylarlne, and Mok vom o RROETdakans (0.
demhlao(rie)haw drearpeth@ar( ecg W—llﬁ)nat mhhwapbm:tum farr1-24 hours.
5B TR B4 0 SPIURSE 2 AOMESRA 0 it o v
mapifeeazinepavitd  dct oredjuialentst h@f stheenmselevaat geid oghloride  in
Cem&b&&&%&& RofflidnipbfRa® Sfk g, i n the art that

rocedures descri I n the schenes fo

10t he prebhraatfuﬁhebferﬁwmfﬂs her E!C&rﬁfl formylagy (V), (V1) or (VIII),
' nhefméidj "HyG§uFt5‘&éeFe% @% %@bhb@s ?WBUDI/E[M:@ hAdSHOBtMOAL, the

t possi bl'e, substit

apapempa@&jpwr@ma%@V ilag ( Wa {\HB oy %c REC 31 exassS,Yf an acid

ltﬂeéecS?pﬁbV s?éh @%Sﬂéireﬂ’qllagtr@ oaN- ﬁthyuw  Nhtisopropylamine, are reacted
ranst or,.nat,l on €eSCri C

Gl B Br S5, Seh BRORD abalddob &L SORB eliBans), amgther (0.

150rTﬁt§4) eonDMFeat roosf mpeiatue, ferodptdialest hd mewacé@ns may-

ggﬁ’\?ﬁ}g?rﬂ ly ft% %@Igﬁlsz(qqtt by 'rlea{?iﬁne&tfhlel tlfﬁ;}g\}a?gr piperazine, 1.4

i eqeivaenisd oh \(\fr&Cl@bhéréseﬂhyalerrw ofv, HOBtnag. Deequivalents  of

Neqfetmbi Qﬁ&' Hap! Sg@ﬁ/a%?fﬁ's Sbﬁgﬁ]e' Neldvanty asShfic acid in

of conpounds of fornul one or nore

ct
sefligniaromegiaiepat 1oan ien fadirg f Qr g% r§ ‘0 prevent
spundesi r ghy& SrgehdrasfbodiAtent, the acid of formulae (V), (VI) or (VIII), the

appropriate piperazine of formulae (IV), (VIl) or (IX), and either HBTU,
PyBOP, PyBrOP or Mukaiyama’s reagent, and an excess of an acid acceptor
such as triethylamine or N-ethyl-N,N-diisopropylamine, may be reacted in a
solvent such as an haloalkane (e.g. dichloromethane) or an ether (e.g. THF)
25 at room temperature for 4-24 hours. The reactions may conveniently be
carried out by reacting the relevant piperazine, 1.0 equivalents of the relevant
carboxylic acid and 1.5 equivalents of HBTU in either dichloromethane or
DMF at room temperature for 14 hours.
(f) Nucleophilic substitution
30 i) When Y= Cl, Br, mesylate, tosylate:

Typically compounds of formulae (Il) and (lll), with an acid acceptor,
such as triethylamine , N-ethyl-N,N-diisopropylamine or an alkali metal
carbonate, are reacted in a solvent such as an haloalkane (e.g.
dichloromethane), an ether (e.g. THF) or acetone at a temperature between

35 room temperature and reflux for 1-24 hours. The reactions may conveniently
be carried out by reacting compounds of formulae (lI) and (lll} with 1.0
equivalents of caesium carbonate in acetone at reflux for 14 hours.



n particular, it may be necessary or desirable to
protect am no groups. The protecting groups used in

wao b@sprapar at i on of conmpounds of formula (1) NMRYI/B2004/002562

used in conventional manner. Seeys for exanple, those
described in' Protective Goups in Organic Synthesis'
by Theodora WG een and Peter G MWits, third edition,
(John Wley and Sons, 1999), in particular chapter 7,
padp¥Vhen §53K: Prot ection for the Amino Goup"),
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w ltémEQEaiurfel and ﬁf&beme -24heutsenEhd reddtiens may conveniently be

t obRTiee! 80 BachBB otk R PRy Bha QPR 2
Ty poubdalents bétrmemymmsphmw and Acl dquivalentieoibdi-isopropyl

f oLoukiRE, \%lratém )Fl-fFral( Féb lo %F%tﬁr%%?@ﬁrﬁb‘lfré at e

pi perazi ne 0 t| onal IB/
e

L ineraastion stapsd a8) and (d) may
o E%Mbé@c@@r&ﬁ%% s8héib-1ld thaYebliowapr opyl am ne, are

cted in a solVvent, such as an hal oal kane (e.g.

Scheme 1a
RZ—OH (lll) " ”
OR g R\ OR —— = RS\O)\”/OH
(h)
e} O

) (X1) (V)
wherein R is a lower alkyl such as C4-Cg alkyl.

(9) Nucleophilic substitution

Nucleophilic substitution may be effected according to the conditions
described for step (f) hereinabove.
(h) Ester hydrolysis

Typically, compounds of formula (XI), aqueous alkali metal hydroxide
solution or aqueous hydrochloric acid solution, and an optional co-solvent
such as ethanol or dioxane, are heated at a temperature between 60 and
100°C for 1-18 hours. The reactions may conveniently be carried out by
heating compounds of formula (XI) in aqueous 1N sodium hydroxide solution
and dioxane heated at 60 °C for 2 hours.

Certain intermediates described above are novel compounds, and it is
to be understood that all novel intermediates herein form further aspects of
the present invention. Compounds of formulae (1), (IV) and (VII) are key
intermediates and represent a particular aspect of the present invention.



di chl oronet hane) or an ether (e.g. THF) at room
tenperature for 1-24 hours. The reactions may

weonwgenident |y be carried out by reacting the reCEEN004/002562

pi perazine with 1.1 equivalents ygf the relevant acid
chl oride in dichloronethane at roomtenperature for 1
hour. n a further enbodi nent the acid of fornmulae (V),
(M) or (VIIl), activated by suitable reagents such as
VSCDI / DECrapeLinasBof Fowoylae (i) aPhr OBHI)aflX) inple@ zneeeitifer known-
fo an acid
cBH %nggﬁg méy bb)p I%F])afe'd@y c&i%rﬁ@n?ﬁ @{/

accep I‘ triet amne or
/ di i sob\%@ml@@ni@e armi%err agpedd the Hves loanprowm dge following

Ertwe@@bgme r@@e@mgdéd‘rﬁ &Ir@ﬁ&ifﬂ@ﬂﬁ&xla( n ether (e.g.

HF) or erature for 4- ou . The
reactl ofiSC ‘ﬁﬂf;“g:&ﬂv@n IS Argease rrqoé"&PQ)‘m §’¥ ﬁ%ré@t”?nﬂ) may be
t hprepered aytcquiphiagaem aeid of feinrdai(Vpl ents of WSCDI, 1.4
equi val ents of HOBt, 2.2 equivalents of triethylam ne
and 1.1 equivalents of the releyant carboxylic acid in
di chl oronet hane at roomtenpergfure for hours. n yet a
further enbodi ment, the acid of foqrrul ae (V), (M) or
(VI11) the appropriate piperazi neRof E\%rnul ae (1V),
(M1) or (IX), and ei ther HBTU, PyBOP; ‘PyBrOP or
Mikai yama' s reagent, and an excess of an aci d acceptor

105Uﬁlhha§ 6 bRIANE F ffnfila (IV) under conventional acid-amine coupling
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Qe/técﬂ\\{l / / V-di i sopropylam ne, may be reacte
OR%ich as an hal oal kane (e.g. dichloronethane)

or an ether (e.g. THF) at roomR erature for 4-24
hours. The reactl ons may cggiveni eRthybe carried out
by reacting the rel evapt piperadin 0 equival ents of
the rel evant carboxyl Resa ﬁl%equi val ents of
HBTU i n either dichl oron®t hanf or 2at room
tenperature for 14 hours (f) @ucl eophi Iz’ C. substitution
i) When Y= C, Br, nesylate, tosylate:

Conveniently, acid-amine coupling is effected under the conditions described
hereinabove in connection with scheme 1, steps (a)-(e).

According to a second process (B), compounds of formula (I) may be
prepared by coupling an acid of formula (V1)

R4

R2 X
\O)\(

SN

with a piperazine of formula (VIl), under conventional acid-amine coupling
conditions.

HN ,
R (Vi)
Conveniently, acid amine coupling is effected under the conditions
described hereinabove in connection with scheme 1, steps (a)-(e).



Typi cally conpounds of formulae (I11) and (l111), wth
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ln?erco%%{a?sllgn under conventional conditions. For example, compounds of
formula (I) which contain an ester group may be converted to corresponding
compounds of formula (I) which contain a primary or secondary amide group
by reacting the former with ammonia or a primary amine respectively.

The compounds of the invention inhibit the interaction of gp120 with
CD4 and are therefore of use in the treatment of HIV, a retroviral infection
genetically related to HIV, and AIDS.

Accordingly, in another aspect the invention provides a compound of
formula (I) or a pharmaceutically acceptable salt, solvate or derivative thereof
for use as a medicament.

In another aspect the invention provides a compound of formula (I) or a
pharmaceutically acceptable salt, solvate or derivative thereof for use in the
treatment of a HIV, a retroviral infection genetically related to HIV, or AIDS.

In another aspect the invention provides the use of a compound of
formula (1) or of a pharmaceutically acceptable salt, solvate or derivative
thereof for the manufacture of a medicament for the treatment of a HIV, a
retroviral infection genetically related to HIV, or AIDS.

In another aspect the invention provides a method of treatment of a
mammal suffering from HIV, a retroviral infection genetically related to HIV, or
AIDS which comprises treating said mammal with an effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt, solvate or
derivative thereof.
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dosage form.
15 Pharmaceutical compositions suitable for the delivery of compounds of

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

20 The compounds of the invention may be administered orally. Oral
administration may involve swallowing, so that the compound enters the
gastrointestinal tract, or buccal or sublingual administration may be employed
by which the compound enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid formulations

25 such as tablets, capsules containing particulates, liquids, or powders,
lozenges (including liquid-filled), chews, multi- and nano-particulates, gels,
solid solution, liposome, films (including muco-adhesive), ovules, sprays and
liquid formulations.

Liquid formulations include suspensions, solutions, syrups and elixirs.

30 Such formulations may be employed as fillers in soft or hard capsules and
typically comprise a carrier, for example, water, ethanol, polyethylene glycol,
propylene glycol, methylcellulose, or a suitable oil, and one or more
emulsifying agents and/or suspending agents. Liquid formulations may also
be prepared by the reconstitution of a solid, for example, from a sachet.

35 The compounds of the invention may also be used in fast-dissolving,
fast-disintegrating dosage forms such as those described in Expert Opinion in
Therapeutic Patents, 11 (6), 981-986 by Liang and Chen (2001).
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15 methylcellulose.  Tablets may also contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol,
xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and
dibasic calcium phosphate dihydrate.
Tablets may also optionally comprise surface active agents, such as
20 sodium lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide
and talc. When present, surface active agents may comprise from 0.2 wt% to
5 wt% of the tablet, and glidants may comprise from 0.2 wit% to 1 wt% of the
tablet.
Tablets also generally contain lubricants such as magnesium stearate,
25 calcium stearate, zinc stearate, sodium stearyl fumarate, and mixtures of
magnesium stearate with sodium lauryl sulphate. Lubricants generally
comprise from 0.25 wi% to 10 wi%, preferably from 0.5 wt% to 3 wit% of the
tablet.
Other possible ingredients include anti-oxidants, colourants, flavours,
30 preservatives and taste-masking agents.
Exemplary tablets contain up to about 80% drug, from about 10 wt% to
about 90 wt% binder, from about 0 wt% to about 85 wi% diluent, from about 2
wt% to about 10 wi% disintegrant, and from about 0.25 wi% to about 10 wt%
lubricant.
35 Tablet blends may be compressed directly or by roller to form tablets.
Tablet blends or portions of blends may alternatively be wet-, dry-, or melt-
granulated, melt congealed, or extruded before tabletting. The final
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20 St Aininit¥atid InéID8e NRiddle (PEIUd®g microneedle) injectors, needle-free
injectors and infusion techniques.

Parenteral formulations are typically aqueous solutions which may
contain excipients such as salts, carbohydrates and buffering agents
(preferably to a pH of from 3 to 9), but, for some applications, they may be

25 more suitably formulated as a sterile non-aqueous solution or as a dried form
to be used in conjunction with a suitable vehicle such as sterile, pyrogen-free
water.

The preparation of parenteral formulations under sterile conditions, for
example, by lyophilisation, may readily be accomplished using standard

30 pharmaceutical techniques well known to those skilled in the art.

The solubility of compounds of the invention used in the preparation of
parenteral solutions may be increased by the use of appropriate formulation
techniques, such as the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be

35 immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.
Thus compounds of the invention may be formulated as a solid, semi-solid, or
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20 or by inhalation, typically in the form of a dry powder (either alone, as a
mixture, for example, in a dry blend with lactose, or as a mixed component
particle, for example, mixed with phospholipids, such as phosphatidylcholine)
from a dry powder inhaler or as an aerosol spray from a pressurised
container, pump, spray, atomiser (preferably an atomiser using

25 electrohydrodynamics to produce a fine mist), or nebuliser, with or without the
use of a suitable propellant, such as 1,1,1,2-tetrafluoroethane or
1,1,1,2,3,3,3-heptafluoropropane. For intranasal use, the powder may
comprise a bioadhesive agent, for example, chitosan or cyclodextrin.

The pressurised container, pump, spray, atomizer, or nebuliser

30 contains a solution or suspension of the compound comprising, for example,
ethanol (optionally, aqueous ethanol) or a suitable alternative agent for
dispersing, solubilising, or extending release of the compound, the
propellant(s) as solvent and an optional surfactant, such as sorbitan trioleate,
oleic acid, or an oligolactic acid.

35 Prior to use in a dry powder or suspension formulation, the drug
product is micronised to a size suitable for delivery by inhalation (typically less
than 5 microns). This may be achieved by any appropriate comminuting
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such as saccharin or saccharin sodium, may be added to those formulations
20 of the invention intended for inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated
to be immediate and/or modified release using, for example, poly(DL-lactic-
coglycolic acid (PGLA). Modified release formulations include delayed-,
sustained-,

25 pulsed-, controiled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is
determined by means of a valve which delivers a metered amount. Units in
accordance with the invention are typically arranged to administer a metered
dose or “puff’ containing from 1ug to 10mg of the compound of the invention.

30 The overall daily dose will typically be in the range 1ug to 200mg which may
be administered in a single dose or, more usually, as divided doses
throughout the day.

The compounds of the invention may be administered rectally or
vaginally, for example, in the form of a suppository, pessary, or enema.

35 Cocoa butter is a traditional suppository base, but various alternatives may be
used as appropriate.
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The compounds of the invention may be combined with soluble
20 macromolecular entities, such as cyclodextrin and suitable derivatives thereof
or polyethylene glycol-containing polymers, in order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of
the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally

25 useful for most dosage forms and administration routes. Both inclusion and
non-inclusion complexes may be used. As an alternative to direct
complexation with the drug, the cyclodextrin may be used as an auxiliary
additive, i.e. as a carrier, diluent, or solubiliser. Most commonly used for
these purposes are alpha-, beta- and gamma-cyclodextrins, examples of

30 which may be found in International Patent Applications Nos. WO 91/11172,
WO 94/02518 and WO 98/55148.

Inasmuch as it may desirable to administer a compound of the
invention in combination with another therapeutic agent, for example, for the
purpose of treating a particular disease or condition, it is within the scope of

35 the present invention that two or more pharmaceutical compositions, at least
one of which contains a compound of the invention, may conveniently be
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ations parenteral adm nis y b
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f oPARRALR FOPASItioFBERIABE il ABP RS TG B3STPbiceRiance, the kit
Mogididal csheasss tiresidnat foprginministudiondeldyrerr be provided with a
sust ai nég- Igul sed-, controlled-, targeted and
prﬁ@?‘"’éﬂﬁa(ﬂﬁﬁ’ PBaRE: Thus conpounds of the invention
may be For mdhdihisttation do snimal pedienis diaving a weight of about 65 to
or 0}, I ORI . adni ni ' 2. . .
et Pl e B e o< 81 ¢ GBI R b1 PR gefifon i ypicaly in the
gormmmd. tEIOPP0E, csuckued 1Grteul Q0PmEs fohexaaple 25 to 500mg,
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Accordingly in another aspect the invention provides a pharmaceutical
composition including a compound of formula (I) or a pharmaceutically
acceptable salt, solvate or derivative thereof together with one or more
pharmaceutically acceptable excipients, diluents or carriers.

The compounds of formula (I) and their pharmaceutically acceptable
salts, solvates and derivatives have the advantage that they are more
selective, have a more rapid onset of action, are more potent, are better
absorbed, are more stable, are more resistant to metabolism, have a reduced
“food effect’, have an improved safety profile or have other more desirable
properties (e.g. with respect to solubility or hygroscopicity) than the
compounds of the prior art.

The compounds of formula (I) and their pharmaceutically acceptable
salts, solvates and derivatives may be administered alone or as part of a
combination therapy. Thus included within the scope of the present invention
are embodiments comprising coadministration of, and compositions which
contain, in addition to a compound of the invention, one or more additional



this purpose include gels, hydrogels, |otions,
sol utions, creans, ointnents, dusting powders,
waoelc@ssiags, foans, filns, skin patches, wafer sSPCT/IB2004/002562
i npl ants, sponges, fibres, bandages and
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petrol atum white petrolatum glycerin, polyethylene
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Fovwé aH'l\?’nﬁnfj Orl’elétéﬁl ﬁ&ho@éﬁbnteﬁﬁdv&tls@@ wmyn b? patlent in need of
nul at e dif e
MolBRIrBat of Sedeal G PEbReRETIG ot EReR qitipha. TS bty of such
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10t ypat:emﬂ ip wedl kmawih dn thepfitesatars ﬁomammenmlmtreatmaet for HIVis a
I it éﬁﬁtféhedrtrgg'ireﬁmgﬁ Ealléd1 Fﬁ?ﬂgVA&m{‘ﬂnWﬁé‘[rowral Therapy, or

exbbﬁAFéT HAARIT \meblpﬁ@gl'pm@ Promgse Ifgh{cﬁr% Thus, the methods of
phﬁéﬁﬂﬁéhtdéhehﬂhéﬁﬁécédt%ﬁl ofiposmyriebf ithBapRiseft idfention may

< pPEPI OB PoARIBEPUNEr S Biea BV AN 4R dpSBATLS Fipnierapy, but said
15 eI ﬁﬁth@dié’@n@dwﬁfmo%ﬁldn@ maqdakse befuser in $he ,foan of combination
or b whlderis o a8 LostpGytEs pClhedofeli B coadministered
1 ih déombmatio-widp toalel cromope agditienaktrerapeutanagaintsusish as those
L BRRASEL G SR g codnest ve agent, Tor
cont ai nér a fpciher eﬁm@ymeat ohithe inventione pampigtions of the present
2oC°fr‘1tv%hﬂ§n n?c%?ut%' %a%eﬁHSWﬁHS'@nCQanbﬁﬁdCQﬂp%ﬁﬁula (1), or a
rising, for exa
gﬁarmaceutlcally accer;T)Pable salt, solvate or derivative thereof, and one or
more additional therapeutic agents selected from the following: HIV protease
inhibitors, including but not limited to indinavir, ritonavir, saquinavir, nelfinavir,
lopinavir, amprenavir, atazanavir, tipranavir, AG1859 and TMC 114; non-
25 nucleoside reverse transcriptase inhibitors (NNRTIs), including but not limited
to nevirapine, delavirdine, capravirine, efavirenz, GW-8248, GW-5634 and
TMC125; nucleoside/nucleotide reverse transcriptase inhibitors, including but
not limited to zidovudine, didanosine, zalcitabine, stavudine, lamivudine,
abacavir, adefovir dipivoxil, tenofovir, emtricitabine and alovudine; CCR5
30 antagonists, including but not limited to:
N-{(15)-3-[3-(3-isopropyl-5-methyl-4H-1,2,4-triazol-4-yl)-exo-8-
azabicyclo[3.2.1]oct-8-yl]-1-phenylpropyl}-4,4-
difluorocyclohexanecarboxamide or a pharmaceutically acceptable salt,
solvate or derivative thereof,
35 methyl 1-endo-{8-[(35)-3-(acetylamino)-3-(3-fluorophenyl)propyl}-8-
azabicyclo[3.2.1]oct-3-yI}-2-methyl-4,5,6,7-tetrahydro-1 H-imidazo[4,5-



et hanol (optionally, aqueous ethanol) or a suitable
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as solvent and an optional surfagtant, such as

sorbitan trioleate, oleic acid, or an oligolactic

acid. Prior to use in a dry powder or suspension

formul ation, the drug product is mcronised to a size
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5varBR®rm0 lintegrasd OARIbitofs, tinpiuding bat mat airhited rtayi -870,810; and

e}g Br%ound of the invention, propylene
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AI ter natThEHesaﬂ valeos indiiidéd neighibe ths esicopest tad ppésent  invention,
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gl ycol avours such
| evalteradicite or datbetivaetorediudnoathesawihapn@ @F more additional

205 AGRERDE CHhérTs TRe M dRAP SdisctblOR®n AhBUGASUP MoNsisting of
proliferation inhibitors, e.g. hydroxyurea; immunomodulators, such as
granulocyte macrophage colony stimulating growth factors (e.g.
sargramostim), and various forms of interferon or interferon derivatives; other
chemokine receptor agonists/antagonists, such as CXCR4 antagonists (e.g.

25  AMD-070); tachykinin receptor modulators (e.g. NK1 antagonists) and various
forms of interferon or interferon derivatives; agents which substantially inhibit,
disrupt or decrease viral transcription or RNA replication such as inhibitors of
tat (transcriptional trans activator) or nef (negative regulatory factor); agents
which substantially inhibit, disrupt or decrease translation of one or more

30 proteins expressed by the virus (including, but not limited to, down regulation
of protein expression or antagonism of one or more proteins) other than
reverse transcriptase, such as Tat or Nef; agents which influence, in particular
down regulate, CCR5 receptor expression; chemokines that induce CCR5
receptor internalisation such MIP-1a, MIP-18, RANTES and derivatives

35 thereof; and other agents that inhibit viral infection or improve the condition or
outcome of HIV-infected individuals through different mechanisms.



of the invention intended for inhaled/intranasal

adm ni stration. Formul ations for inhaled/intranasal
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and/ or nodified rel ease using, f,gr exanpl e,

pol y(DL-1acticcoglycolic acid (PGLA). Mdified rel ease
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nodi fi e ease ease fornul
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I LecC

or TeaIpeUBRSRNTS Whisn SN IHR Bie o6 rortaloliTeraling Gampound

155U%Peﬂ$é Ojhvehtis®] Uhembyl Neadinfoné cincpdhset] uek;misure in patients.

S R b AP Gh I I FBEis b b BoB5ug s has tne
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ﬂﬁ] ggs? rﬁgggégggt%ﬁle{\/% Pa{éerh% ‘r‘e?f\f}:gct)gycé?gfmgﬁbgosted dose. The
suatetabolism of the compounds of the invention includes oxndatlve processes
20 carried out by P450 (CYP450) enzymes, particularly CYP 3A4 and
conjugation by UDP glucuronosyl transferase and sulphating enzymes. Thus,
among the agents that may be used to increase the exposure of a patient to a
compound of the present invention are those that can act as inhibitors of at
least one isoform of the cytochrome P450 (CYP450) enzymes. The isoforms
25 of CYP450 that may be beneficially inhibited include, but are not limited to,
CYP1A2, CYP2D6, CYP2C9, CYP2C19 and CYP3A4. Suitable agents that
may be used to inhibit CYP 3A4 include, but are not limited to, ritonavir,
saquinavir or ketoconazole.
It will be appreciated by a person skilled in the art, that a combination
30 drug treatment, as described herein above, may comprise two or more
compounds having the same, or different, mechanism of action. Thus, by
way of illustration only, a combination may comprise a compound of the
invention and: one or more NNRTIs; one or more NRTls and a PI; one or
more NRTIls and a CCR5 antagonist; a Pl; a Pl and an NNRTI; and so on.
35 In addition to the requirement of therapeutic efficacy, which may
necessitate the use of therapeutic agents in addition to the compounds of the
invention, there may be additional rationales which compel or highly
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20 foscarnet, ganciclovir and valcyte for the treatment of cytomegalovirus (CMV)
retinitis.

Further combinations for use according to the invention include

combination of a compound of formula (I), or a pharmaceutically acceptable

salt, solvate or derivative thereof with a CCR1 antagonist, such as BX-471; a

25 beta adrenoceptor agonist, such as salmeterol; a corticosteroid agonist, such

fluticasone propionate; a LTD4 antagonist, such as montelukast; a muscarinic

antagonist, such as tiotropium bromide; a PDE4 inhibitor, such as cilomilast

or roflumilast; a COX-2 inhibitor, such as celecoxib, valdecoxib or rofecoxib;

an alpha-2-delta ligand, such as gabapentin or pregabalin; a beta-interferon,

30 such as REBIF; a TNF receptor modulator, such as a TNF-alpha inhibitor

(e.g. adalimumab), a HMG CoA reductase inhibitor, such as a statin (e.g.

atorvastatin); or an immunosuppressant, such as cyclosporin or a macrolide

&)

such as tacrolimus.
In the above-described combinations, the compound of formula (1) or a
35 pharmaceutically acceptable salt, solvate or derivative thereof and other
therapeutic agent(s) may be administered, in terms of dosage forms, either
separately or in conjunction with each other; and in terms of their time of
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Example 1
(2S)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-(quinolin-5-yloxy)-propan-1-

_n 0] Me

25

A solution of (2S8)-2-(quinolin-5-yloxy)-propionic acid sodium salt (Preparation
2) (1.0 g, 4.6 mmol), (3R)-(3-methyl-piperazin-1-yl)-phenyl-methanone (J.
Med. Chem. (2000), 43(23), 4499) (0.94 g, 4.6 mmol), O-(1H-benzotriazol-1-
30 yb)-N,N,N,N-tetramethyluronium hexafluorophosphate (2.62 g, 6.9 mmol) and
triethylamine (1.93 ml, 13.8 mmol) in N,N-dimethylformamide (30 ml) was
stirred under a nitrogen atmosphere at room temperature for 14 hours. The
reaction mixture was diluted with dichloromethane (100 ml), washed with



pharmaceutically acceptabl e excipients, diluents or

carriers. The conpounds of forrmula (1) and their
webasoaseut i cal |y acceptable salts, sol vates apdI/IB2004/002562

derivatives have the advantage tgat they are nore

sel ective, have a nore rapid onset of action, are nore

potent, are better absorbed, are nore st abI e, are nore

resistant to netabolism have a reduced 'food effect’

gaW%tékgl(:B R 3o eq), Saﬁ@tjy (MySDJ) Iﬁn@rsdlwm ev‘/éfr&rrlat‘m]“ @nder reduced -
esirabl e erti With r ct t
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bfffpon &%Wb Cgﬂ Qltgs?t fed al one or as part
SConﬂ:llNlMtH &OQMHZaSPCIQ)hQSBI%“Me@)\ABﬁQ dH, H@) s7059415f m), 7.55
o 2 8 e ST Bone ey &80 (7H, m),
i n167cf-8(3| o, OOR(FHHAIRBTS! the i nventi on one or
rmLﬂMg Apop.p)al mtfgpﬂpﬁp’mm agents. Such mJI tiple drug

regi mens, often re red to a conbination therapy, may
be used in the treatnent and prevention of infection
1obyEIxa@1i_e gmmunodefici ency virus, HV. The use of such

Cogi s gR Al

LU 1l

anme’thVItbeﬂzouaamdnﬂefhvl egiehuman i munodefi ci ency
virus, H'V, and rel ated pathogenic retrd¥iruses within
a patient in need of tr ment or Q atiri of

e Iiﬁe\d\f s

becom ng such a patient
& i W\E)a r vely
sttai relsi stant to any

retroviral patho

short period of tinelint

nmonot her apy whi ch ha® be¥® admi i st éfed to said
patient is well known in the literature. A recomrended

treatment for HV is a conbination drug treatnent
15 c aClesturpicgiipgnatet (OVA9 ani 2 matdbwasaddatkpagipnwise to a solution of

t' Mffgh RE'M’%FZ@ QIORINREH, Fﬁ]b@@zﬁf—ﬂ}}l’]@—%?ﬁodgﬁy@ggn TRHS,

ods of trrent and t| cal
SoPeRms Dt (LAD Br ds diMmAN AT o ApRy-2-methykbenzoio acid
methyl ester (Tet. Lett. (2000), 41(11), 1741) (0.2 g, 1.2 mmol) in acetone (10

ml) and the mixture heated under reflux for 14 hours. The cooled reaction
20 mixture was evaporated to dryness under reduced pressure and the residue
pariitioned between dichloromethane (50 ml) and water (10 ml). The organic
phase was separated and the aqueous phase extracted with dichloromethane
(3 X 30 ml), the combined organic extracts were dried (MgSQOs) and solvent
evaporated under reduced pressure to afford the fitle compound as a white
25 solid (0.5 g).
'"H NMR (400MHz, CDClg): &: 7.50-7.30 (6H, m), 7.15 (1H, m), 6.95 (1H, m),
4.95 (1H, m), 4.80-2.80 (7H, m), 3.90 (3H, s), 2.40 (3H, s), 1.65 (3H, d), 1.20
(3H, br s) ppm.
LRMS (APCI+) : m/z [M+H]" 425.
30 Examples 3-12 were prepared by the method described above for
Example 1, using the corresponding acid of formula (VI) and piperazine of
formula (VIl). LRMS was by APCI+ and data quoted are for [M+H]".
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one A solution of (2S)-2-(quinolin-5-yloxy)-propionic

acid sodiumsalt (Preparation 2) (1.0 g, 4.6 muol),
W@ 3RpAO(6344et hyl - pi per azi n- 1-yl ) - phenyl - met hanoP&T/{B2004/002562

Med. Chem (2000), 43(23), 4499),(0.94 g, 4.6 nmmol),

0( 1H benzotri azol - 1- yl)-/V, V. /¥ Metranet hyl ur oni um

hexaf | uor ophosphate (2.62 g, 6.9 nmmol) and

triethylamne (1.93 m, 13.8 mml) in

[ -di met hyl formam de (30 m) was stirred under a pMass

ni t rogen Bxaropfghere at roomte erature for 14 fhoyrs.

The reagt %ﬁg x{ure was dil RIEEMEeL h di chl or onet RRRE:

ed

(100 m withwater (3 X 50 m), dried ((MyBatx
and sol evapor at ed under reduced @ essure. [The
crude product was purified by co ronatography on
silica gel eluting w | chM@ro hanol
(98:2) to ajford|the o nd solggis
(0.91 g). H NWR (400 8 90 , , 8.60
(, m,|7.70 ( , 920740(6I-, n,

6.85 ( | m, 5.15 (@Mm°4 80- 2 80 (7H, m. .70 (3H
d), 0.90 (3H, br|s) ppm LRMS (APCl+) :Om z [ MHH] 404.

Exanpl e |2
A0y

3-r2-((2R) -4- Benzofl/- raz
- 2- 0X0- ¢t hof&?l-z b ohC _HBC|
Cesi um ¢ar bonat e (0. 39 g, 1. Dl ) | wa
portionp se to a|solution of 1 O Me
-[ (2R) - 4- benzoyl - 2- et hyl - pi perazi n-1-yl ] - 2- br ono- prop
an-1-one (Preparation 3) (0.41 g, 1.2 mmol) and

3-M§_§met hyl - benzoi c acid methyl ester {Tel
Legéq-@ bik2- n?éltia I-$iBe fain-1 122 1PBhethb 4-(2H-

ac Xture heated under re
fo|{1,?.441tf+a210£—3 m xture was

evaporated to yness under reduced pressire and the
resi due partlt/ d between di chl or(me\tha e (50 .m)

ter

and wat er (10Ngd )V, ani ©H,
H

o, O  CH,
CH,

The compound of Preparation 10 (125mg, 0.26mmol) was added portionwise
to a stirred solution of hydrazine monohydrate (25uL, 0.52mmol) in glacial
acetic acid (4mL). The resulting solution was heated at 90°C for 3 hours. The

10 reaction mixture was then evaporated under reduced pressure and the
residual colourless oil was partitioned between dichloromethane (50mL) and
saturated sodium hydrogen carbonate solution (8mL). The organic phase was
separated and the aqueous phase was re-extracted with dichloromethane
(30mL). The combined organic phases were dried over magnesium sulfate

15 and concentrated in vacuo to yield a colourless foam. The foam was dried
under reduced pressure to afford the fitle compound in 94% yield, 110mg.
LRMS (ES™): m/z [M+H]" 450




phase was separated and the aqueous phase extracted
wi th dichl oronmethane (3 X 30 m ), the conbi ned organic
weasaoidss were dried (MgSO ) and sol vent evapoPEL/EgR004/002562

under reduced pressure to afford,the title conpound as

a white solid (0.5 g). HNW (400MHz, CDCl ): d :

7.50-7.30 (6H, m, 7.15 ( , m, 6.95 ( , m, 4.95 (

m, 4.80-2.80 (7H, m, 3.90 (3H, s), 2.40 (3H, s),
Exafiite 4d), 1.20 (3H, b ) ppm LRMS (APCI+) : niz

10

15

20
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The compounds of Preparations 17 (100mg, 0.53mmol) and 25 (180mg,
0.53mmol) and cesium carbonate (172.7mg, 0.53mmol) in acetone (8mL)
were heated under reflux for 3.5 hours. The reaction mixture was then cooled
and evaporated under reduced pressure. The residue was partitioned
between dichloromethane (30mL) and water (8mL). The organic phase was
separated and the aqueous phase was re-extracted with further
dichloromethane (30mL). The combined organic extracts were dried over
magnesium sulfate and concentrated in vacuo to give a light brown oil. The oil
was chromatographed using an Isolute® Flash silica column, eluting with
dichloromethane:methanol, 99:1 to 97:3, to give a colourless oil. This oil was
azeotroped with dichloromethane to afford the title compound as colourless
foam in 89% yield, 210mg.

LRMS (ES"): m/z [M+H]" 447

Example 48
1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl-2-(2-methyl-3-[1.2 .4loxadiazol-5-yI-

phenoxy)-propan-1-one

0
CH, N
/ 0
Ny
N\_-N  CH, O  CH,

The compound of Preparation 29 (280mg, 0.62mmol) was heated in a mixture
of glacial acetic acid (3mL) and dioxane (8mL) at 90°C, for 3.5 hours. The
mixture was then allowed to cool and was evaporated under reduced
pressure to give a yellow oil. The oil was dissolved in ethyl acetate (50mL)
and washed with 10% sodium carbonate solution (10mL) and water (10mL).
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met hod described above for Exangke 2, using the

correspondi ng conpound of fornula (11) and R OH LRMS

was by APClI + and data quoted are for [MtH , unless

ot herwi se stated. Mass

The organic phase was dried over magnesium sulfate and concentrated in-
vacuo to give a colourless foam. The foam was purified on an Isolute® flash
silica column, eluting with dichloromethane:methanol, 99:1 to 97:3, to give a
colourless oil. The oil was azeotroped with dichloromethane to afford the title

5 compound as a colourless foam in 44% yield, 118mg.
LRMS (ES’): m/z [M-H] 433

Example 49
(29)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[3-(2H-pyrazol-3-yi)-

10 phenoxyl-propan-1-one

O

N

cH, ﬁw
o

O  CH,

HNT N

\
N

(3R)-(3-methyl-piperazin-1-yl)-phenyl-methanone [(114mg, 0.56mmol),

Med. Chem. 43(23), 4499; 2000], 3-(diethoxyphosphoryloxy)-1,2,3-
benzotriazin-4(3H)-one (167.5mg, 0.56mmol) and triethylamine (78uL,
15 0.56mmol) were added to a solution of the compound of Preparation 23
(130mg, 0.56mmol) in tetrahydrofuran (8mL) and the resulting solution was
stirred at room temperature for 48 hours. The mixture was then diluted with
ethyl acetate (30mL) and washed with water (10mL), 10% citric acid (10mL),
water (10mL) and sodium hydrogen carbonate solution. The organic phase
20 was dried over magnesium sulfate and concentrated in vacuo. The residue
was purified on an Isolute® flash silica column, eluting with
dichloromethane:methanol, 98:2 to 96:4, to give a colourless foam. The foam
was azeotroped with dichloromethane and dried under reduced pressure to

afford the title compound in 85% yield, 198mg.
25 LRMS (ES’): m/z [M-H] 417
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Example 50
(2S)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[2-methyl-3-(2H-pyrazol-3-

vl)-phenoxyl-propan-1-one
CH, (\N
N

0

O  CH,
CH,

5 The title_compound was prepared by the method described above for
Example 49, using the compound of Preparation 24 and
(3R)-(3-methyl-piperazin-1-yl)-phenyl-methanone ( J. Med. Chem. 43(23),
4499; 2000).

LRMS (ES’): m/z [M-H] 431

10
Example 51
1-[(2 R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[4-(1H-imidazol-2-yl)-2-methoxy-
phenoxyl]-propan-1-one
0]
CH, '/\N
N
0 W)
’ O  CH,
N l o)
O
15

The compounds of Preparation 33 (30mg, 0.16mmol) and Preparation 25
(53.5mg, 0.16mmol) and cesium carbonate (51.3mg, 0.16mmol) in N,N-
dimethylformamide (4mL) were heated at 80°C for 18 hours. The reaction
mixture was allowed to cool and was then evaporated under reduced
20 pressure and the residue was partitioned between dichloromethane (30mL)
and water (8mL). The aqueous phase was separated and was re-extracted
with dichloromethane (30mL). The combined organic extracts were dried over



Me 18 393 Me 19 419 Me N 20 367 Me Me 2 1 368 MeMass

Exanpl e Structure Spec.
wQ@2004216314 e 380 Me N 24 (ESI

magnesium sulfate and concentrated in vacuo. The residue was purified on-
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95:5, to afford the title compound as a beige foam in 74% yield, 52mg.

LRMS (ES"): m/z [M+H]" 449

Examples 52 to 53

The following compounds, of the general formula shown below, were
prepared by the method described above for Example 51, using the

10  compound of Preparation 25 and the appropriate phenol.

0]
R° (I)
CH,
No. R® Data
52 P LRMS (ES): m/z [M-H] 447
N
L)
53 C/N\N LRMS (ES): m/z [M+Na]" 471

15 Examples 54 to 57

The following compounds, of the general formula shown below, were
prepared by the method described above for Example 51, using the

compound of Preparation 25 and the appropriate phenol.
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0
CH, ‘/\N
R N
O  CH,
No. R® LRMS (APCI™: m/z
[M+H]*
54 THa 429
SN
(0]
H,C”
55 HN 452
(e}
0O
H,C
56 | (% 433
CCL

57 0 482
HN_ 7/
//S
g

Example 54: phenol prepared as described in Preparation 67
Example 55: phenol prepared as described in Preparation 68
Example 56: 6-methoxy-2-naphthol is commercially available
5 Example 57: 5-hydroxy-1-naphthalene sulfonamide is commercially available

10
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Example 58
1-[(2 R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-(4-methanesulfonyl-2-methoxy-

phenoxy)-propan-1- one

HSC—ﬁ

O %r

HC

0

A solution of oxone (215mg, 0.35mmol) in water (2mL) was added to a
solution of the compound of Example 54 (100mg, 0.23mmol) in methanol
(4mL) and the mixture was stirred for 18 hours at room temperature. The
solvent was then evaporated under reduced pressure and the residue was
partitioned between water (20mL) and dichloromethane (20mL). The aqueous
layer was separated and re-exiracted with dichloromethane (30mL). The
combined organic exiracts were dried over magnesium sulfate and
concentrated in vacuo. The residue was purified on an Isolute® flash silica
column, eluting with dichloromethane:methanol, 95:5 to afford the title
compound as a white solid in 76% yield, 80mg.

LRMS (APCI™): m/z [M+H]" 461

Example 59
N-{4-[2-(2 R)-(4-Benzoyl-2-methyl-piperazin-1-yl)-1-methyl-2-oxo-ethoxy}-3-

methoxy-phenyl}- methanesulfonamide

HaciHKIgka

Triethylamine (0.08mL, 0.57mmol) was added to a solution of the compound
of Preparation 30 (150mg, 0.38mmol) in dichloromethane (3mL) and the
mixture was cooled in an ice bath. Methanesufonyl chloride (0.03mL,
0.42mmol) was added dropwise and the reaction mixture was allowed to stir
at room temperature for 18 hours. The mixture was then diluted with further
dichloromethane (20mL) and washed with water. The organic phase was
dried over magnesium sulfate and concentrated in vacuo. The residue was
then purified by column chromatography on silica gel, eluting with ethyl
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acetate:methanol, 98:2, to afford the litle compound as a white solid in 49% -

yield, 88mg.
LRMS (APCI"): m/z [M+H]" 476

Example 60
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yi]-2-(2-chloro-quinolin-5-yloxy)-

propan-1-one
CH, l/\N
N
N 0 CH,
Cl

A solution of the compound of Preparation 46 (1.8g, 4.3mmol) in
phosphorous oxychloride (5mL) was heated at 100°C for two hours. The
reaction mixiure was then cooled to room temperature and evaporated under
reduced pressure. The residue was dissolved in dichloromethane (20mL)
and washed with saturated aqueous sodium hydrogen carbonate solution
(10mL) and water (2x10mL). The aqueous phase was basified with 1M
sodium hydroxide solution and was re-extracted with ethyl acetate. The
combined organic exiracts were then dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by column chromatography
on silica gel, eluting with pentane:ethyl acetate 20:80, 0:100 to afford the title
compound as a pale yellow solid in 31% yield, 580mg.

'H NMR (400MHz, CDCls) &: 1.00-1.40(m, 3H), 1.70-1.80(m, 3H), 2.80-4.80
(m, 7H), 5.20(m, 1H), 6.90(m, 1H), 7.20-7.45(m, 6H), 7.55-7.70 (m, 2H),
8.55(d, 1H)

LRMS (APCI"): m/z [M+H]* 438

0

Examples 61 to 62

A mixture of the compound of Example 60 (30mg, 0.069mmol), tetrabuty!
ammonium fluoride (18mg, 0.14mmol), triethylamine (96uL, 0.69mmol) and
the appropriate amine (0.69mmol) in dimethylsulfoxide (1mL) was heated at
100°C for 24 hours. The reaction mixtures were then purified directly by HPLC
using a Phenomenex Luna C18  system, eluting  with
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W@ 28¥01d3¢LF?) - 4- Benzoyl - 2- et hyl - pi per azi n- 1- ypAF/B20@0W2562
et hoxy-4- (2H .2.41triazol -3-v -jphenoxyl - propan- 1- one
-N The conpound of Preparation (125ng, 0.26mmol) was
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nonohydrate (25nL, 0.52mmol) in glacial acetic acid
(4Wla)er/é’d&0|me$la,{milmgoaoémt iacid \(B95ted) adetinitfle, ®5:6r tax3 5:95, to-

ol RS e g Tel A RGBT

part i ti oned betvveen di chl or onet hane (5 ) and
saturated sodi um hydrogen carbon SO [

was re-extracted wth dichloronethage (30

combi ned organic
sul fate and concs

The organi ¢ phase was sepd 'éied;dj"{he s

col ourl ess foam

pressure to afford

Ong. LRVB (ES ):

T
ed in Vacuolto yleld a
'oan1ma9 dri@ds under reduced

P

m g H 450Exanpl e 47

1-1Y2/?)-4-Benzoyl -Nc net'hyl - pi perazin-1 -

-2-r2-net hyl - 3-

-met hyl -1 Hpyrazol - 3-v

- phenoxy1l- propan- 1-60/n QHN

R
No. R® LRMS (APCI™): m/z [M-H]*
61 461
e "
62 )Cii 461
H,C

Example 63 :
1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl)-2-(1-chloro-isoquinolin-5-yloxy)-
propan-1-one

O

LN

Cl

10 The title compound was prepared by the method described above for
Example 60, using the compound of Preparation 63 and phosphorus
oxychloride.

LRMS (APCI+): m/z [M+H]" 438



/| HC N The conpounds of Preparations 17 (100ny,

0. 53mmol ) and 25 (180ng, 0.53mmol) and cesi um
w@ambongte (172. 7nmg, 0.53mml ) in acetone (8niRpCTEB2004/002562

heated under reflux for 3.5 hourg. The reaction

m xture was then cool ed and evaporated under reduced

pressure. The residue was partitioned between

di chl oronmet hane (30rL) and water (8m ). The organic

phase was separated and the aqueous phase was

repgx ﬂ&;égtﬁ%%h further dichloromethane (30r). The

combrned-organt ¢ extracts were dried over nmagnesi um
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silica colum, eluting with dichloronethane: net hanol ,
99:1 to 97:3, to give a colourless oil. The oil was
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conpound as a colourless foamirg44% yield, 8ng. LRVS
(ES): mz [MH 433 Exanple 49

(2S)-1-rf2ffl -4-Benzoyl - 2- et hyl - pi perazi n-1-vn-2-r3-f
2H pyrazol - 3-v - phenoxyi - propan- 1- one

( 3Bxafible®@ohy! - pi per azi n- 1-yl ) - phenyl - net hanone

L 3%@;?-32% Bhdinothn- 5'\@8X\L)CE?(2R) Bb&Poy1-24R8tny A B azin-1-yij-

MOXYyPIoSPNoryT o

be prepan-azone 4( 3H) - one (167 5rrg, 0. 56mml ) and
triethylamne (78nl _, 0.56mml) were ded to a

0.56mmol ) in tetrahydrofurgn (8 P
solution was stirred at ro§nitehperature
The ni xture was then dil Y hyl
and washed with wate )il Yocittric acid (1ChL)
water (1OmL) and fodl m hydr ggen garbonate sol uti on.
The organi ¢ phaseswas-dried over nagne5|un1sulfate and
concentrated in vacfjo. Jhe residue was purified on an
Isolute(r) flash sijicalcolum, eluting with

i 98:2 to 96:4, to give a

col ourl ess foam The floam was azeotroped with
dlchloronethane and dMHed under reduced pressure to

@8?"!3%;2@ %em g']?d @%}ﬁ%{l@n tniR& Yoo, 15HHB) wdtfadded to a

( ngamnen(cﬁﬂl?e carmpeundydf-Frepataiiph-48 Génag:ith03mvmolpin ethanol

@Lfgééglg@}’rgg@?é Was %er%etg:ég'?@"@;/ %rpi 98@1% Qb\g‘dﬁﬁ)ncéﬁammomum

degzrma@@(ﬂgm@vg 1f5mmol) and Pd(OH) (cat) were added and the reaction
mixture was heated under reflux for a further 18 hours. The mixture was then
cooled and filtered through Arbocel®, washing through with ethanol (10mL).
The filtrate was concentrated in vacuo and the residue was purified by HPLC
using a Phenomenex Luna C18 system, eluting with
water/acetonitrile/trifluoroacetic acid (5:95:0.1):acetonitrile, 95:5 to 5:95, to
afford the title compound in 77% vyield, 9.7mg.

LRMS (ES*): m/z [M+H]" 419

Example 67
(25)-1-[(2 R)-4-Benzovyl-2-methyi-piperazin-1-yl]-2-(8-chloro-quinolin-5-yloxy)-

propan-1-one
Cl
CH, (\N
N
N 0 CH,

A mixture of the compound of Preparation 42 (30mg, 0.07mmol) and N-
chlorosuccinimide (11mg, 0.08mmol) in acetonitrile (3mL) was heated at 40°C
for 48 hours. The solvent was then evaporated under reduced pressure and

o]



Exanpl e 49, using the conpound of Preparation 24 and

(3ft)-(3-nethyl-piperazin-1-yl)-phenyl - net hanone ( J.
woe@s/oGem 43(23), 4499; 2000). LRVS (ES ): nPar/[Baeed002562

431 Exanple 51 1-r(2/ 47

?) - 4- Benzoyl - 2- net hyl - pi perazin-1 -

-2-[4-(1H i m dazol - 2-yl ) - 2- met hoxyphenoxyi -

propan- 1- one The conpounds of Preparation 33 (30ny,
o n‘aﬁe@lqueawas Hissedvet in@ihymoesgeIhgil) entomashdd witt water

a
R P S ehaStiap ity sifge and
ho{a%cerrﬁeéeqi é’b&@?‘dﬁ]t%w G xeligsresidusnd et resichis wa gpurified by
MHP‘L@QSI%@Ph@ﬁ@ﬁeﬁ@fd%né@?&%t@ﬁﬁéﬁﬂ% wiel the

5 bR iy MHASSGRIEART Fhasd %a%céeaéﬂ Sa'siabs, o

waafforet hettitiectardpsdnd adiacddlidrindeth gietd, (Bamg. . The

congi ' were dried overnagnesi um
supgmsgg%ﬁggﬁghgzeﬁ\ﬁ f%g%l n vacuo. The residue was
purified on an Isolute(r) flash silica colum, eluting
WI hane: net hanol, 99:1 to 95:5, to afford
EQar‘Plu 88 B nd as a beige foamin 74%yield, 52ny.

1OLRI\/S (ES): mz [ MH 449 Exanples 52 to 53 The
forh@wdwamﬁ@wﬂaéun@é bhethge 'héPalf rtia Shewn below, were
el ow, pr epar e by thed?ﬁfs descri bed above_ fo
%ﬁ?p??ée 1 yu@lend”? dc SRB6URRA 7 @feeﬁﬁf aﬁ‘%’ﬁ‘pi% @hd usmg the
tr@pmppnaw stattn fsrial afdNe-chBré®ictirfdidd LRV (ES ):
mz [MH" 447 53 LRVS (ES ): mz [ MNap 471

Saas dhe

No. LRMS (APCIY): m/z [M-HJ*
68 N 439
69 C-F 456

15
Examples 68 and 69 were purified by column chromatography on silica gel,
eluting with dichloromethane:methanol, 99:1 to 96:4
Examples 70 and 71

20

The compounds were prepared from the compound of Preparation 60 and 1-
chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane  bis(tetrafluoroborate),
using a similar preparation to Example 67. The compounds were purified by
HPLC using a Phenomenex Luna C18(2) column 150x15mm (10 micron
25 particle size, 100A porosity), using a 2 solvent eluent of
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Exanples 54 to 57 The foll ow ng conpounds, of the

general fornmula shown bel ow, were prepared by the

Exanpl e 51, usi ng P¢EIB2004/002562

conpound of Preparation 25 and tyge appropriate

phenol .CH CH No. R5 LRMS (APCI : mz [MtH] 54 429 55

452 H C CH 56 433 57 482 HN// Exanple 54: phenol

prepared as described in Preparation 67 Exanple 55:
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teOX .
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1 r(2/ ?) - 4- Benzoyl - 2- net hyl - pi per azi n- 1- vn- 2- (4- net han

efll Tonyr - 2-Met NOXyphenoxy)- p [rgpan- I=one 1 HCG—S
A &Hﬂﬁﬂ%ﬂ fnf oxone (215ny, e ) in water (2m)
wag added to a sol uti on of the cgnpound of Exanple 54
( 8 ng, 0. 2Z3moi) I n nmethanol (@nL) and the mxXture
waeStirred for 18 hours at ra tenperature The
9.5 95
10.5 95
10.6 5
12 5
No | Structure HPLC LRMS (APCI™:
retention time | m/z [M+H]*
(min.)
70 4.99 422
0
F
CH, (\N
7 OJ\WNW)
N o] CH,
71 577 422
0
F
CH, (\N
NZ | o)\ﬂ/N
N O  GCH,




sol vent was then evaporated under reduced pressure and
the residue was partitioned between water (201.) and

waelr@shoBenet hane (20r1L). The aqueous | ayer wasPCT/IB2004/002562

t hyl - 2- oxo- et hoxy] - 3-
met hoxy- phenyl V.get hagesul f onani de i1 HCSN
Trlethylamne(é.o ‘ 5

0.38mml ) in di cqpForepet <
cool ed in an ice| batH| Met hanel
(0.03nL, 0.42mmo s added doopwi sg, and the reaction
m xture was allowed to stir at roomterrperature for 18

separated and re-extracted w th gi chl or onet hane
(301m.). The conbi ned organic extracts were dried over
magnesi um sul fate and concentrated in vacuo. The
residue was purified on an Isolute(r) flash silica
COMI ng with di chI or onet hane met hanol , 95:5 to

Q@Q@:@ﬂﬁﬂ-m- Benzoyl-2-rret hyl - pi peraél n-1-yl)- 1 me
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coh@@mcraoeﬁj (7hmgaciudmniile biegiiphenylplkospiéme) pahadiluat(ll) chloride

gyl aget at quﬂ@{ %C?W%W bé&ﬁ}'%ﬁrd(%%q é’#‘nH?al) in N,N-

diathulifersnamigel {embbwas haategvayi16105C E8nis hgam Tic analysis

10 ( Aﬁ%wéd thatahe Meabtich’ RaSXieeBhSlefPand so additional amounts of methyl
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boronic acid (74mg) and bis(triphenylphosphine)palladium(ll) chloride (29mg)
were added, and the mixture was allowed to stir for a further 24 hours at
100°C. The reaction mixiure was then filtered through Arbocel®, washing
through with ethyl acetate (25mL) and water (3x20mL). The layers were
separated and the aqueous layer was re-extracted with ethyl acetate. The
combined organic solutions were dried over magnesium sulfate and
concentrated in vacuo to afford a yellow residue. The residue was purified by
HPLC using a Phenomenex Luna C18 system, eluting with
water/acetonitrile/trifluoroacetic acid (5:95:0.1):acetonitrile, 95:5 to 5:95. The
appropriate fraction was then azeotroped with diethyl ether to afford the title
compound as a yellow solid in 19% vyield, 33mg.

LRMS (APCI"): m/z [M+H]" 418



(2S)-1-r(2/7?)-4-Benzoyl - 2- net hyl - pi perazi n-1-vn-2-(2-c
hl or o- qui nol i n-5-yl oxy) - propan-1-one o CH, A solution

wo@Rooshe3eonpound of Preparation 46 (1.8g, 4. 3nn@i/IB206w/002562

phosphorous oxychloride (5n) wag heated at 100 C for
two hours. The reaction m xture was then cooled to
room tenperature and evaporated under reduced
pressure. The residue was dissol ved in dichloronethane
(2Ex8 EKE@ mashed with saturated aqueous sodlum

sonwnobn &mldxv@asropenebeonact ed w th et hyl acet at e. The

combi ned organlNcLlextracts were then dried over

col umm chrormtogr
silica gel, elufing\® pent grg 3 2Q: 80,
0:100 to afford the § CO ound as apale
solid in 1%yi el dy-580p%: CDC
1.00-1.40(m 3H), 17q180m 80480m7|—|)

5.20(m 1 H), 6.96 H, 7.2 74gm 6H)
7.55-7.70 (m 2H), 8.55(d, ) LRVB (APCI ): miz [MH

5 43$ME9496nimﬁ>r@laé|@ (Q nﬁ% waKtaddedab 4 B@sﬁé?@?@r\l Bfl t1 compound of
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silica gel, eluting with dichloromethane:methanol, 98:2, to afford the title
compound as a yellow solid in 68% yield, 23mg
LRMS (APCI*"): m/z [M+H]* 470

Example 74
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[2-(2H-pyrazol-3-ylamino)-

quinolin-5-yloxyl-propan-1-one

A mixture of the compound of Example 60 (50mg, 0.11mmol), 3-
aminopyrazole (29mg, 0.33mmol) and triethylamine (48uL, 0.33mmol) in 2-
propanol (0.5mL) was heated at 90°C in a Reactivial™. After 18 hours,
cesium fluoride (33mg, 0.22mmol) was added and the mixture was heated at
100°C for a further 48 hours. The reaction mixture was then filtered and
concentrated in vacuo to afford an oily residue. The residue was purified by
HPLC wusing a Phenomenex Luna C18 system, eluting with



No. R6 LRVB (APCl ): mz [MH 1 461 H C 62 461
Exanpl e 63
wa 2008216334 4- Benzoyl - 2- et hyl - pi per azi n- 1- yl ) - 2PCT/IB2A0040002562
o-isoqui nolin-5-yl oxy)- propan-l-0one The title
conmpound was prepared by the nethod descri bed above
for Exanple 60, using the conmpound of Preparation 63
and phosphorus oxychloride. LRV (APClI+): niz [ M+H|
43wamabasnﬁﬁlevmlﬁ&oécm:oxtam@ (6195: QG)GOBmﬁtﬁﬁB,OQS:S to 5:95, to-

ni um
1 a0B s b SO poo TR Vol BEEFIIG ("Tom. Tl
and.Hl\ﬂrS (APEHOp /2 M+ A85( ol ) in d| met hyl sul f oxi de
( m) was heated at 130 C for 24 hours. The reaction

m xtures were then purified directly by HPLC using a
5Ph§é£ém£ﬂ&>Z§Luna C18 system eluting with

oy-2IHEIREiE

s of general forrrula shown bel ow. CK
No. R6 R7 LRI\/IS(APCI ): nlz [ H 64 HH 485 65 CH CH
447Exanpl e~66

(2S) - 2-( no- qgHpol @ oXYy (2R) - 4- benzoyl -
met hyl - g Hzin-1-v PN pr opan-
O

n....-s..

10 The compound of Example 60 (200mg, 0.46mmol) and acetic acid (3mL)
were dissolved in water and the solution was heated under reflux for 24
hours. The reaction mixture was then diluted with water and washed with
dichloromethane (3x10mL). The combined organic extracts were dried over
magnesium sulfate and concentrated in vacuo to give a yellow oil. The oil was

15 purified by column chromatography on silica gel, eluting with
dichloromethane:methanol, 95:5 to afford the title compound as pale yellow
solid in 40% vyield, 76mg.

LRMS (APCI"): m/z [M+H]* 418

20 Example 76
5-{(1S5)-2-[(2R)-4-Benzoyl-2-methyi-piperazin-1-vyl]-1-methyl-2-oxo-ethoxy}-8-
chloro-1H-quinolin-2-one

Ci

CH, (\N
RepVs

o % O  CH,

25
The title compound was prepared by the method described above for
Example 67, using the compound of Example 75 and N-chlorosuccinimide.
LRMS (APCI*): m/z [M+H]" 454




CH 10% Pd/ C (cat) and ammoni um formate (10ng,
0. 15nmmmol ) were added to a solution of the conpound of

woe@patatd on 49 (15ng, 0.03mmol) in ethanol ( P)/IBE20EH002562
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the m xture was heated at 70C fgp 2 hours. Additional
ammoni um formate ( Ong, 0.15mml) and Pd(OH) (cat)
were added and the reaction m xture was heated under
reflux for a further hours. The m xture was then
cooled and filtered through Arbocel (r), washing

thm ethanol ( OnL). The filtrate was

co in vacuo and the reS|due was purlfled by
HPKZS) 131 2f)a BlenTON anet I 1D E '2 j g i Ohn 5-
wa 1 Qrd,{ee/trlfluoroacetlc aC|d
(S@Sﬁ%@c@mtrlle 95:5 to 5:95, tg afford the
title conpound in 77%yield, 9.7ny. X

[ MMH 4 Exanple 67 CH,

(2S) - 1- 1 (2f ?) - 4- Benzoy! t%@. @
pr épan
n 42 (3Pnmycy0. 07nmmol ) and

chi or o- qui nol i n-5-yl oX¥) -

the conpound of #reparat |

Nchl or osuccininmide € mgy” OO mmol) in &cetonitrile
(3nm.) was heated at 40C for 48 hours. The sol vent was

t hen evaporated under reduced pressure andthe residue
wad BiEyEr Wb dhe CRPRGYNGOET RI&n?Y (2PrNIndsAdapmigl} gnd sodium

Wah@éthé)%&é f(bl.QM in ﬁh@h@h@ammmha% NvaifmithiyBdrraa@lide (0.5mL) was
RIS T A SR R S heute TS hscBblirgure was
a Ebel@dnandmuapmaat@ﬁSumtreducm preseyrad The residue was dissolved
123 SEIERFHAARAL Tobl) aHHSLBREL vk Sy apy vl (S
ti iThe ergapisuptase was oried aver Insgnesiua, solfategand RIBcentrated in
- (ARGLue. TREZdMitd W38 dissolved in dimethylsulfoxide (0.5mL) and was
purified by HPLC using a Phenomenex Luna C18 system, eluting with
water/acetonitrile/trifluoroacetic acid (5:95:0.1):acetonitrile, 95:5 to 5:95. The
appropriate fraction was then azeotroped with diethy! ether to afford the title
compound as a yellow solid in 40% yield, 7mg.
LRMS (APCIY): m/z [M+H]" 434

Example 78
5-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-

isoquinoline-1-carboxylic acid methyl ester

CH, K\N
/k”/Nw)
0
O CH,

The compound of Preparation 65 (80mg, 0.18mmol), dichloro-
bis(triphenylphosphine)palladium (15mg, 0.018mmol) and triethylamine
(51uL, 0.37mmol) were dissolved in methanol (5mL) and transferred to a
sealed vessel. The vessel was heated to 100°C and the mixture was stirred
under 100psi of carbon monoxide gas for 42 hours. The reaction mixture was

o]



Exanples 8 to 69 The foll ow ng conpounds, of the
general fornmula shown bel ow, were prepared by the

woredokoth3descri bed above for Exanple 67, using PEEIB2004/002562
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30

appropriate starting material amgd N chl orosucci ni m de.
No. X LRMS (APCl ): mlz [MH 68 N 439 69 CF 456
Exanpl es 68 and 69 were purified by colum

chr omat ography on sili ca gel, eluting with
di derofideredHaraugrefrzons!”, veeshing threegh vikameithanglcarzhthe filtrate -

71 yHaec %39& ﬁcd?)r R Rbidi® WA BuRREP B AnOfsolute® flash

Pre aratlon

chﬁtblﬁ@rfé?tlwrh @ltmngowsh dichlgiomeihraginegtiesph 99:d|tgcatiers the title
bi éb LAG! 4404 Qpedbam inWBNYidld SBdiar preparation to

were purified by HPLC using
Q)JL &g%&jg%m um 150x15mm (10 m cron
partl cI e size, 1 A porosity), using a 2 solvent eluent

of etoné ile:water:trifluoroacetic acid (5:95:0.1)
[s and acetonitile [solvent B]. A solvent

gr sded(2R)-4- Bamq&t—zz'meﬂhamimtﬂirmﬂ -AB 1 srhéiinyh2-soxa-ethioxg)-
ta ) .6 5 9.5 95 10.5 95
10 lﬂ bbRid Zeif)mé I\/S(APCI Vo

ﬁw

A mixture of the compound of Preparation 48 (20mg, 0.05mmol),
methylamine (33% in ethanol, 30mg, 0.5mmol), O-(1H-benzotriazol-1-yl)-
N,N,N,N-tetramethyluronium hexafluorophosphate (2mg, 0.08mmol) and
triethylamine (62pL, 0.5mmol) in dichloromethane (1mL) was stirred at room
temperature for 18 hours. Additional methylamine (30mg, 0.5mmol) and
triethylamine (62 pl, 0.5mmol) were added to the reaction mixture and stirring
continued for a further 18 hours. The reaction mixture was then diluted with
dichloromethane and washed with water (2x5mlL) and brine (5mL). The
organic phase was dried over magnesium sulfate and concentrated in vacuo
to give a yellow residue. The residue was purified by column chromatography
on silica gel, eluting with dichloromethane:methanol, 96:4, to afford the title
compound as a white solid in 13% yield, 3mg.

LRMS (APCI): m/z [M+H]" 461



retention time mz [MtH (mn.) 70 4.99 422 o CH, 1
5.77 422 oExanple 72
W@ 285016344 2f ?) - 4- Benzoyl - 2- nnei hyl - pi per azi n- 1PUTIB20§43002562
met hyl - qui nol i n-5-yl oxy) - propanyl-one CH A mxture
of the compound of Preparation 44 (200ng, O.4nmol),
nmet hyl boronic acid (74ng, 1.2mmol),
bi s(tri phenyl phosphi ne)pal | adi un(I1) chloride (29ny,
0. B4amydle 88nd pot assi um carbonate (229ng, 1.6mmmol) in
Rt J ] . A at,ed

FsfIB Y Py g 3115 ol hoxy-

acid (7 ‘and tri phenyl hosphi ne) pal | &di
chloride (29ng) were added, and the m xjure

allowed to stir for a faft?
reacti on m xture Was t
(r), washi H@Ct\h,\f : s

Q
wat er (3x20mL) .4 The Iayets were separatgd and the
aqueous |ayer was reNgxtracted w t@ ethgh acetate. The
combi ned organi ¢ solutions were dried over magnesi um

SSUTI'_ﬁgt gtiendormpaaGAat m%eéréﬁaryc?lpbg !g\@ aﬁéLté’:fod de¥elibsy above for
resl daue. e r.esiague was upr | e usl a .
oy EXaiEIe 750 uSH0 chg Col houid o Rde.ad Ard Tethftafhine.

wal. BMSCRPGI) L mi2 fVI4-HI ' 4@hr oacetic acid
(5:95:0.1):acetonitrile, 95:5 to 5:95. The appropriate

fraction was then azeotroped with diethyl ether to
af Exanipld81titl e conpound as a yellow solid in 19%

10Y1 8lith 533 R)-4-Benzoyl-2-methyl-piperazin-1-vil-1-methyl-2-oxo-ethoxy}-N-
methyl-3-trifluoromethoxy-benzamide

0 O
A
NS O  CH,
X

F

The compound of Preparation 59 (100mg, 0.2mmol) and methylamine (33%

in ethanol, 4mL) were heated at 90°C in a Reactivial™ for 18 hours. The
15 solvent was then evaporated under reduced pressure and the residue was

purified by column chromatography on silica gel, eluting with

dichloromethane:methanol, 99:1 to 97:3, to afford the title compound as a

pale orange foam in quantitative yield, 100mg.

LRMS (APCI*): m/z [M+H]" 494
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LRVS (APCl ): mlz [MtH 4Exanple 73
(2S)-1-1f(2/?)-4-Benzoyl - 2- et hvi - pi perazi n-1-yl 1- 2-r 8-
W@ 2dd5p0y3a 0l - 3-yl ) - qui nol i n-5-yl oxyl- propan- 1PCHEB2@M/002562
4M Hydrochloric acid (2nlL) was agided to a suspension
of the conpound of Preparation 45 (43ng, 0.07mmol) in
nmet hanol (2m ), and the resulting sol ution was
stirred at roomtenperature for 1 hours. The reaction
m EXampled® t hen evaporat ed under reduced pressure and

3 --&%gréﬁ"lﬁ&h lamino-

col utm chr omat ogr ap A SI lica gel, e uti
di chl or onet hane: met hay 98: 2,CHﬂo T’T{J(}n t
conmpound as a yell ow el d

(APC' ) n z [MI'H] “’. =2Xa b W/l
(2S)-1-r(2fi)-4-Be zoyI| 2- met hyl -|pi perjazi n-1-v
P- 2-f 2- (2H pYsCazol~ ami no)- O CH,

qui nol i n-5-yl oxyl- propan-1-one A m xture of t he

conpound of Exanple 60 (50ng, 0.11 nmmol),
5an¥\ndi5‘j)ﬁ%ifzeol ef (thentgoropaansiolof ﬁﬁ@paratlenhyaQan{amng Aghil2mmol),

bkmrh % decﬂRﬁi&%‘ é&ﬂﬁgrsi 2Hﬁﬁoizma§ﬁur%t fAidride" (39mg,

ctl \Y; After 1 cesl

(3 migo 2m|twe%@ﬂaaae@ 8Lt Hemineluined mthbr@a{f%de (1mL)
at wé@%@t?@m a rﬁmdvb%fe ot @ﬁ?&h&ttes'aiq Wcﬁ@C%@{re&’bﬂéNﬁgxture was
ilte concent r.a acuo to
an"61 @Per 'Ifﬂ e‘é’fialfé”{xﬁg%éfdhlﬁh IRy a,_Bﬁ@ﬂomenex Luna
10usCng a %emyeneeduum%pa Gillﬁhsyswamr/aebtdn|m|@/mfmbmcet|c acid
r toni r Ci
LRSS Ayl SElL 28! RS bpronis repjan wes then
ti QZQ&OtrﬁnﬁﬁbwﬁH digthyl Qﬂabr cbwaéf@lrd thestile compound as a brown solid in
19% yield, 10.8mg.
LRMS (APCI): m/z [M+H]* 467

15

Example 83
1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-(1-methylamino-isoquinolin-5-y

loxy)-propan-1-one
O
CH, (\N
N
O

N O  CH,
I

AN

NH
H.C”
20 The title compound was prepared by the method described above for
Example 82, using the compound of Example 63 and methylamine.
LRMS (APCI*): m/z [M+H]" 433




LRVS (APCI ) @ mlz [M+H] 485 Exanple 75 5-1(1
S)-2-r(2ffl-4-Benzoyl - 2- et hyl - pi perazin-1 - -

WO p@sloy34L- oxo- et hoxy) - H- qui nol i n-2-one HN CHCTIB2004/002562
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compound of Exanple 60 (200ng, @g46nmmol) and acetic
acid (3m) were dissolved in water and the sol ution
was heated under reflux for 24 hours. The reaction
m xture was then diluted with water and washed wth
d| mmgmnhane (3x10rL The conbi ned organic

I UVV UI I .
vvaeumuhm-ﬁl-‘ddxb)v‘plmlannhonarorrat ography on sil | ca geI
eluting with dichloronethane: nethanol, 95:5 to af ford
the title conmpound as pal e yel | ow sol i d i ng40% yi el d,
76ng. LRVS (APCI ) nmz [MH 4 Exanple 7§ 5-1(1
S)-2-[(2/ ?)-4-BerfPo ;

- et hyl - 2- oxo- et hoxy)

Exanpl e 75 qiN-c succi ni m
[ MtH] 454Exa ) - 1- |

(2/ ?)-4-Benzoyl - - met hyl - pi perazi n- 1- vn- 2- ( 2- met hoxy- q
ui nol i n-5- yl oxy§Hpr opan- 1- one

A mixture of the compound of Preparation 52 (50mg, 0.1mmol),
dimethylamine (86mg, 1mmol), cesium fluoride (32mg, 0.2mmol) and
triethylamine (0.15mL, 1mmol) in dimethylsulfoxide (4mL) was heated at
170°C in a Reactivial™ for 18 hours. The reaction mixture was then filtered
and the filtrate was purified by HPLC using a Phenomenex Luna C18 system,
eluting with water/acetonitrile/trifluoroacetic acid (5:95:0.1):acetonitrile, 95:5 to
5:95, to afford the title compound as a white solid, 5mg.

LRMS (APCI*): m/z [M+H]" 481

Example 85
(29)-1-[(2 R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[1-(2H-pyrazol-3-ylamino)-

isoquinolin-5-yloxy}-propan-1-one

CH, (\N
N N
LT
\N/NH N O  CH,

A mixture of the compound of Example 63 (45mg, 0.1mmol), tetrabutyl
ammonium fluoride (27mg, 0.2mmol), triethylamine (0.14mL, tmmol) and 3-
aminopyrazole (83mg, 1mmol) in dimethylsulfoxide (1mL) was heated at
100°C for 24 hours. The reaction mixture was then purified directly by HPLC
using a Phenomenex Luna C18 system, eluting with water/acetonitrile/formic
acid (5:95:0.1):acetonitrile, 95:5 to 5:95, to afford the litle compound in 39%
yield, 19mg.

LRMS (APCIl+): m/z [M+H]" 485

0O




H C A m xture of the conmpound of Exanple 60 (20ng,
0. 04mmol ) and sodi um net hoxi de (0.5M i n net hanol

w@2005M0)630 N, N- di met hyl f ormanmi de (0. 5nlL) was heEr/EER004002562
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a Reactivial (tn) at 70C for 6 hyrs. The reaction

m xture was cool ed, and evaporated under reduced

pressure. The residue was dissolved in dichloronethane

(5m ) and washed with brine (5nL) and water (2x5m )
The organi c phase was dried over magnesium sul fate

angé%:mqe rated i n vacuo. The residue was dissol ved

in %@bsul foxide (0.5m ) and was purified by HPLC

usi28)-i-[ @férbBenery ik 2HEe ity pisd regin- #hvii-2a@, Gvdirethyl- 1 H-indazol-4-
wa qudr}e/trlfluoroacetlc aci d

(57 a'C'E‘l"UTI'ItrIé 95:5 to 5:95. The appropriate
fractlon vvas t hen azet3roped with diethfd ether to

afford the title co und as a yellqQqw saglid in 40%
y| eld, 7ng. LRMS ( (P Do [ 84 Exg s 78
((18) 2-r(2R) - 4- ‘\ | - pi peraz - -
- met hyl - 2- oxo0- g , -carbo c acid
net hyl ester The\canpound of Rfeparjati on 65 (80ny,
0. 18nmol ), di chl di op s( triphéhyl pltphi ne) pal | adi um
5(15ng, O. 018rmol) andCHg i et hyl ami ne (51n, 0.37mmuol)
r sso n . met hano and tr sfe
soafbdcEsatptc il vaodarans.d Tl Bas: 6088 T dhe reorpound of
m R’tepaaraﬂaﬁ 7§’t(l4l5hfgj haﬁmdml) iHOfpthara amdrthemdlguumeMS stirred for 2
; t tur t,nen
7o, THE 8l ARfet FS LD W TROUER prossure and the
rretdmm wasl disgolvéd tinatiehlsaemetmrentarat dasifiedv adino. 1M sodium
Th u r
col (X Sollfon W prHE TR riRue A1 Bidr phsfed dftcllfia phase
af sepayating qqlurn@ amﬁmufﬁua@swas wencentratesh imvase. Purification by
YT 8b1mn36M0.chirbiMBtdMBphy ) - B2 [ Mbfifica?62 gel,  eluting  with
dichloromethane:methanol:0.88 ammonia, 96:4:1, afforded the title

compound as a pale pink foam in 59% vyield, 20mg.
LRMS (APCI*): m/z [M+H]" 421

Example 87
(2.5)-1-[(2 R)-2-Methyl-4-(pyridine-2-carbonyl)-piperazin-1-vil-2-(quinolin-5-
yloxy)-propan-1-one

0

CH, (\N l "
NZ | O/kﬂ/Nﬁ) =
N O  CH,

A mixture of the compound of Preparation 51 (150mg, 0.5mmol), picolinic
acid (49mg, 0.6mmol) O-(1H-benzotriazol-1-yl)-N,N,N',N-tetramethyluronium
hexafluorophosphate (190mg, 0.75mmol) and triethylamine (0.93mL,
10mmol) in dichloromethane (3mL) was stirred for 18 hours at room
temperature. The reaction mixture was then diluted with further
dichloromethane and washed with sodium hydroxide (10mL) and water
(2x10mL). The organic phase was dried over magnesium sulfate and



Exanpl e 79
5-{2-[(2R) - 4- Benzoyl - 2- net hyl - pi perazi n-1-yl 1- 1- et hyl
WO 200600:3¢¢ hoxy}- qui noline-2-carboxylic acid PCT/IB2004/002562
met hyl am de A mixture of the corggound of Preparation
48 (20ng, O Od mmol ), nethylamne (33%in ethanol,
30ng, O dmol), O0-(1H benzotriazol-1-y!')- NN
N',/ V-tetranet hyl uroni um hexaf | uorophosphate (2ng, O O
mmio)wcantdahdi ietvacluamPueificair of the ewidlig by wolumn chromatography -

ol G SfieamichaBuhd it }%&xl?hﬁétﬂgnéx%@%gﬁb  GOTB, 4558, afforded
and ¢ title cRypovindeas & white, SCIDddmrﬂ@F O%aged to the
req_qjmgfl‘(Apamf Uﬁﬁzg\ﬂﬁilﬁﬁ{hw' ng continued for a further

hour s he réacti xture was then diluted with
Sdi chl oromet hane and washed with water (2xdnlL) and

brip@nisleigs. The organic phase was dried over
magpesi fglt and enf rat.eq |lnrvacu

chmom&md;rcﬁmﬂy. on silica gel el ut| ng wth
di chl or onet hane: net hanol, 96:4, to affond the title

(APCl ): mz [ M+H|
S)-2-r(2/?)-4-Benz
- 1- net hyl - 2- 0xo0- e£i
acid nethylam d¢ Thdjtitl®e co was prepared by
K3 le 79, using the
compound of ExanpMé 78 and net hyl am he. LRVS (APCl ):
1omMz [MrH 461 Exanple 81 4-((1
S) - 2- r&ZR) 4- Benzoyl - 2- met hyl - pi perazin-1-yli-1-meth

- 2 AoxBIXELrR 02 themsoRQuNsl (G ﬁlé@@ﬁ'@ﬂh@ﬂy(b@@i@m Q mmol) 2-
Thﬁu@mmau@yi plorfdeesd &idtAylaRiné PBBIorBmM&IENS (BAH) was stirred

el 1h ¥oom tempgra?fure for 18 hours. The reaction mixture was then diluted with
dichloromethane and washed with water (2x10mL). The organic phase was
15 dried over magnesium sulfate and concentrated in vacuo. Purification by
column chromatography on silica gel, eluting with dichloromethane:methanol,
98:2, afforded the title compound as a white solid in 73% yield, 153mg.
LRMS (APCI"): m/z [M+H]" 422

20 Example 89
4-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-3-
methoxy-N-methyl-benzamide

O 0

N Me (\N
O/'\[(Nﬁ)
OMe @] Me

To a solution of (3R)-(3-methyl-piperazin-1-yl)-phenyl-methanone (J. Med.
Chem. (2000), 43(23), 4499) (22 g, 0.11 mol) and (2S)-2-(2-methoxy-4-
methylcarbamoyl-phenoxy)-propionic acid (25 g, 0.1 mol) (Preparation 5) in

Me

25



in ethanol, 4nm) were heated at 90C in a
Reactivial (tm)for 18 hours. The solvent was then
werapotated under reduced pressure and the resPCI/EB20@&L002562
purified by colum chromatograp on silica gel,
eluting with dichl oronethane: nethanol, 99:1 to 97: 3,
to afford the title conpound as a pale orange foamin
quantitative yield, 100ng. LRVS (APCI ): mz [ MtH|
494hx AMH Wml) were added 1-N-hydroxybenzatriazole monohydrate (20 g,-

bl )1031@0 T CRa kg BY NSt RR Bae Heria 7 .00 moi

m andrcblsoprqny@tbxdaponam?)fmlPOebmda)t| AﬁGBStI(rB@T@I’ 1 hour a further

cebF ML L GO VBN P Ut D ELEIAR! 5. 0.00 mo)

5(0W@sne dad zfml@m i md?&mlsdjﬁpamm@tbylawyemﬁg ml, 0.1 mol).
reater naomaToey o B 1 e s, Befiode of |t

el Sty B BOPTAPY BoRORI Mok bhe : L ha0 cilis]  was  added
sy fdllemedebytarieghav })brtlon of diisopropylethylamine (17 ml, 0.1 mol). The

( SEKUEE Sp8 Tath Shfteb ol 19HREF 75 nuBE, Apieg i gy P analysis

10f r mduoabad vtlaat ahef tieeptompeid adid nadi beagpl catduemed.o The reaction

F‘fﬁgGré g%gt é&é@%@f{’&g@b?% ﬁf@é% ﬁﬁﬁgf; \Egs :l[l%]é?te% with water

1 (2{02} i) wlgwﬁgldw the ﬁm?dd@pp@fa}gmemtrated aqueous hydrochloric

) Zaélél Uﬁﬁlhbﬂé‘%liﬂﬂl‘rés\ﬁ%' [.‘S'lql 3Nn- '\f’hé‘ rle%m%ggb%ﬁﬁel ptB€ipitate was
he titl co ound E‘pe par e

de@l@rﬁse@f @/@G@ﬁdewa @tesz(B >as1|q€)gmlhe Ethopsliddvas twice re-

15%2@&%@& foeh @hayolavatee. (1LRMG (Aa@e,) 1207 @) [ Biford the title
(2@9—ﬁ@-§@ﬁ|awhé%ﬁ989|(3%99mt hyl - Pi perazi n-1-yl | - 2- ( 8-
chird NMB- @i0oMH L yCBGI5oGui 1ieDiH30 (6H, m), 7.27 (1H, m), 6.9 (1H, m)

6.08 (1H, br s), 5.1 (11H, br m), 4.90-2.80 (7H, m), 3.90 (3H, br s), 3.00 (3H,
brs), 2.40 (3H, s), 1.70 (3H, br d), 1.40-0.9 (3H, m) ppm.

20 LRMS (ESH+) : m/z [M+H]" 440
[a]p —26.9° (1mg/ml in MeOH, 25°C, wavelength 589nM)

Example 90
5-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-vl]-1-methyl-2-oxo-ethoxy}-4-

25 methoxy-pyridine-2-carboxylic acid methyl ester

o 0
Me N
~0 = I Me K\N
N oty
OMe 0] Me

Di-tert-butyl azodicarboxylate (0.14 g, 0.6 mmol) and polymer supported
30 triphenylphosphine (0.25 g, 0.75 mmol) were added to a stirred solution of
(2R)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl)-2-hydroxy-propan-1-one
(Preparation 76) (0.083 g, 0.3 mmol) and 5-hydroxy-4-methoxy-pyridine-2-
carboxylic acid methyl ester (0.083 g, 0.45 mmol) (Tetrahedron Letters, 38,



5-vl oxv) - propan- 1-one A m xture of the conpound of
Preparation 52 (50ng, Oi mmol), dinethylam ne (86ng,
waeowio)e3d4cesi um fl uoride (32ng, 0.2nmmol) and PCT/IB2004/002562

triethylamne (0.15nL, 1nmol) in,di methyl sul foxide

(4nmL) was heated at 170C in a Reactivial (tmfor 18

hours. The reaction m xture was then filtered and the
filtrate was purified by HPLC usi ng a Phenonenex Luna

C $387 €199E))uini cmghlwrdrhethane (8 ml) at 0°C. After one hour the reaction-

(ShklA fltialded 1d Wﬁ&“@ﬁ%ﬁe&e@p%wqe and pgjiopglditert-buty!

tlﬁt@ﬁlC@WhmmeaS (@14hi tgg sOL.6d, nBngl) LBNE (ARGIm@r supported
8

(Zlg@f%?%h%% 45%6‘@@9 ?75 {'H”P' werggr%dzded After E_I?_?L(érs at room

5. (tempgraiiyel e yqegﬁmfb)mlxture was filtered throug Arbocel washing

Ism@ugwl wm%&dmwﬂrre@ﬁmn b HE). A Thet Yiiteatef V\Ial%e washed with

S tetraput
Cﬁ%mq}ﬁfif PBPO %nﬁwrﬂﬁammaﬁ%twm k20 mi), then the
(Oor mc phasel sepadited, amedo(mgs@g) r(dB3IVepords®! dnddt reduced

f d
ey S0P Pl en g o
10 byeluPh@ with ethyd deetatepentand, BG2ClBesysthyhacelatd iang finally ethyl
Wgé%g&% dt@%ric%@%ﬂ% %3: {4 ﬂf&@%ﬂﬂgct[t%c@%%ound ag @ white splid, 0.1 g.
tlltFﬁMSc GliNdM2[\8g95 i48 d, 19my. LRVB (APCI +): m z
[ MtH] 485Exanpl e 86 (2S5)-1

-r(2ffl -4-Benzoyl - 2- net hyl - pi perazin-1-yl)1-2-(3.6-dim
eté&@&lﬂ—ﬁidazo! -4- yl oxy) - propan- 1-one N 4M
15 hysli(aS) D[ (PR) arBenkdy | Hi-@reang-diderdkih- V4H- Ra‘EEYILD ok&@thoxy)-4-

n I
;ong&und_of Irr}egar agl orP 1/, &453qgvlar8n?c%ml) I'n methano

0 0
Me N
N oyt
OMe 0] Me

20 A solution of 5-{(1S)-2-[(2R)-4-benzoyl-2-methyl-piperazin-1-yl}-1-methyl-2-
oxo-ethoxy}-4-methoxy-pyridine-2-carboxylic acid methy! ester (Example 90)
(0.2 g, 0.45 mmol) in a 33% w/w solution of methylamine in ethanol (3 ml)
was heated in a Reacti-vial™ at 50°C for 18 hours. After cooling to room
temperature solvent was evaporated under reduced pressure. The residue
25 was purified by column chromatography on silica gel, eluting with
dichloromethane:methanol:NHs, 98:2:0.5 to 95:5:0.5, to afford the f{itle
compound as a white solid, 0.18 g.
'H NMR (400MHz, CDsOD): § : 8.05 (1H, s), 7.75 (1H, s), 7.50-7.40 (5H, m),
5.40 (1H, m), 4.60-3.00 (8H, m), 3.95 (3H, br s), 2.90 (3H, s), 1.60-1.00 (6H,
30 m) ppm.
Found C, 61.65; H, 6.47; N, 12.41. Ca3HzsN4Os. 0.1 mol CHCl, requires C,
61.80; H, 6.33; N, 12.48%
LRMS (APCI"): m/z [M+H]" 441



hours. The reaction m xture was evaporated under

reduced pressure and the residue was dissolved in
waelr@shoBenet hane and basified w th sodi um hydrp&T/tE2004/002562

solution to pHl2. The m xture wgs then passed through

a phase separation colum and the filtrate was

concentrated in vacuo. Purification by colum

chromat ography on silica gel, eluting with

di ehh on 618t hangmivkt e i, :25°63 wavetsrighh 588nM) 1

afforded the title conpound as a pale pink foamin 59%

yield, 20nyg. LRVS (APCl ): mz [MH 421 Exanpl e 87

(2Exampig 987?) - 2: Met hyl - 4- (pyri di ne- 2- car bonv

" P RPTgyes ok Va- Befzbdu. H%lthﬂ Lﬁpeadzm>vnw R4 806 cfhoxy)-4-

Xl UI(:‘ or-ti1ie LUIIpUUIIU or Fre ron S1 (15UNg
3 licggid _Qnm ) (
H benzotri azoI 1- yI )- L, ,L/",L/"-tetramethyl uronium
hexaf | uor ophosphat eo(190rrg, O 75mmol ) ang
triethylamne (0.93 Omol ) |n di chl g orrethane
(3m.) was stirredyfo our § e

The reaction m xfure hen ((Jfl ted vvlth t her
di chl or onet hane and wa W hyd de
(10m) and water (2x1 % rgarli ¢ phase was dried
@N8conceRt ratMed in vacuo.
Purification of the residue by col unm chromat ography

over magnesi um sul fate
on silica gel, eluti 23 wi t h di chl or onet hane: net ha

99A1 spliition: ®F B bPM %Hiél‘bﬁﬂl@"t?of?@éhwﬁ@'%aémm}nyﬂé methyl-2-
10 SObkdlettd ?—Aﬁr)h'eﬁ{cg(y- ihe- Q%ﬁbé)@‘ﬁ@' adid ridgthyl Mtdr @ Xample 90)

"3 Sﬁét ol "p)&o%ffsﬂ rafsf 20505 G PRSIy, @ M) and
pr vdmario nemb Wh theatedin thReaotivii™dapf50°Cefmr 88 hoars.  After
o1 (So]hngni% room {8m pe)grature solvent was evaporated under reduced pressure.

The residue was purified by column chromatography on silica gel, eluting with

15 dichloromethane:methanol:NHs, 98:2:0.5 to 95:5:0.5, to afford the title

compound as a white solid, 0.16 g.

'H NMR (400MHz, CDsOD): & : 8.05 (1H, s), 7.75 (1H, s), 7.50-7.40 (5H, m),

5.40 (1H, m), 4.60-3.00 (9H, m), 3.95 (3H, br s), 1.60-1.00 (6H, m) ppm.

Found C, 59.67; H, 6.11; N, 12.49. CaH26N4Os. 0.25 mol CH.Cl, requires C,

20 59.78; H, 5.97; N, 12.54%

LRMS (APCI*): m/z [M+H]* 427

Example 93
5-{(18)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yll-1-methyl-2-oxo-ethoxy}-4-

25 methoxy-pyridine-2-carboxylic acid ethylamide

0 0
A~ N
Me” N = | Me K\N
X N
O*W ﬁ)
OMe O Me




fl uorobenzoyl chloride and triethylamne in
di chl oronet hane (3nL) was stirred at roomtenperature
w0 o0oshoides. The reaction m xture was then di | up@€HIBMC41002562
di chl oromet hane and washed withgwater (2x10m). The
organi c phase was dried over magnesi um sul fate and
concentrated in vacuo. Purification by colum
chromat ography on silica gel, eluting with
di énhlsldiias einé- {r@Sh&r{(ﬂR %eﬂzo;df&—meileyi -giperatziri-i ¢/1]-1-methyl-2- -

( A%Qiéﬂﬁ’oﬁj - Bl 4§/ é@ dége b'ﬁa?gc?gﬂl'ge%églq metHi® est Fexample 90)

S) (04115(%9 34- BEHQ yin- @thWéﬂWW {pipbrewas mented in a Reacti-vial™ at
- 150%¢ Ho ‘r&?h@tﬁﬂs eAﬂé’?(b!dolr?lg oS EMbSIRINY 'soRRIM WHEvaporated

t
5(3%‘5?% LH‘;Jﬂ ngﬁn 1- 109 - pesigye- neasariskiieds. by column
MecdhrohetograpPgOsh siliéd (g3) eluthd® Yith(@éhisrofethahe®eth a1t 96:4, to

ettt B IR Al a5 p whits,solid O- 140
iy AR A D10 (25 0 01 o
L 540, ) 85866 819! fr) POBSHY, %) (295%2H: )3 1.60-1.00 (6H,

10 1 h{2043(3t\prrat hyl ami nopr opyl ) car bodi i mi de. HCl (17
9, FOuRy OTQJO) 8gny, é'??%fﬂpgﬁeéﬁﬂgam@i h(é’%g Fr;g?r)l Cﬂﬁél&requnres C,

m)é tg Mrrln for 1 hour a fur

R b Yeani nopr opy! ) car bodi i m de. HOI ( g,
0. IQQMBD(APM)? raddesl-Hpldsgwed by addi tional
di i sopropylethylamne (17 m, 0.1 rml ). After another
hour a further portion of 1- et hyl -

15 (wam nopr opy! )car bodi i m de HC (17 g, 0. 09

1 ﬂ’ml-a s0xQsethoxy}-4-
mﬂwgmﬁmowllt@cﬂwclmqnslame er t h| s time

LCVS anal ysis indicated that all of the propionic acid
had been consuned. The reaction mxture S evapor at ed
to give a viscoNs oifl which was treated th water

(200 n) followe Ns| ow gddit ] copgent r at ed
aqueous hydrochl oH c e f/emN

20
A solution of 5-{(1S)-2-[(2R)-4-benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-
oxo-ethoxy}-4-methoxy-pyridine-2-carboxylic acid methyl ester (Example 90)
(0.12 g, 0.27 mmol) in cyclopropylamine (1 ml) was heated in a Reacti-vial™
at 50°C for 18 hours. After cooling to room temperature solvent was
25 evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with dichloromethane:methanol 95:5, to
afford the title compound as a white solid, 0.09 g.
"H NMR (400MHz, CD3OD): § : 8.05 (1H, s), 7.70 (1H, s), 7.50-7.40 (5H, m),
5.40 (1H, m), 4.60-3.00 (8H, m), 3.95 (3H, br s), 2.85 (1H, m), 1.60-1.00 (6H,
30 m), 0.8 (2H, m), 0.6 (2H, m) ppm.
Found C, 63.02; H, 6.63; N, 11.83. CasH3oN4Os. 0.13 mol CH.Cl, requires C,
63.20; H, 6.39; N, 11.73%
LRMS (APCI"): m/z [M+H]" 467




acid until the mxture was p 3. The resulting
off-white precipitate was filtered off and washed with

wWOR0801638 x 100 nm ). The solid was tw ce recryBCHIB20GIHH2562
from et hanokwater (1:1 by vol umgg 120 ml) to afford
the title conpound as a white solid (32 g). H NWR
(400MHz, CDCl ): d : 7.50-7.30 (6H, m, 7.27 ( , :
6.9(, ) 6.08(, br s), 512 (, br m, 4.90-2.80
(7H m, 3.90 (3H, br s), 3.00 (3H b s), 2.40 (3H, s),
Nﬁfﬁ io #). 1.40-0.9 (3H, ) ppm LRVE (ESI+) : niz

i '-269§rrg/m in MOH, 25 C, wavel ength

58m&gﬁ@;ﬁmm_@moxv -propionic acid methyl ester

5-((1S)-2-r(2R) - 4-Benzoyl - 2- et hyl - pi perazin-1 - -

- met hyl - 2- oxo- et hoxy) - 4- nethoxy-pyri di ne-2-car boxylic

acid nethyl ester C OV M t erie put yl

azodi car boxyl ate (0.14 g at\bk pol ymer

supported triphenyl phosphi e (25319, 0.75 nmol) were

added to a stirred sol utwow of O

5(2R) - 1-[ (2fl) - 4- Benzoyl - 2 net hyl - pi perazi n- 1-yl ) - 2- hyd

roxy- propan-1-one (Preparation 76) (0.083 g, 0.3 nmol)

a”q'répg}ﬂgl?)ﬂ& @nggghﬁ*éf EP%Z rﬁr‘nBﬁ sr‘é@f:l@ﬁ)féf I é"ur?é‘d Suspension of

Ledi- @O@rome a@giwe(rbgwm)e 1n4%||naih)7 & iemneANna T@FMZ)S gil) at —5°C.
O G Hﬁﬁrb‘)”(?q@iﬂ@hﬁ@'(‘f ot@ees @9%?71(?“&1% Xhetyl ‘(ﬁﬁla@tét@"‘@%(i ml, 6.90
'

1001 THEPD MRFey o, 43055 500108 Hlpwsdh Bsstiah roomm gemperature

pokorme4 mn@ggrl@@l rbracmbrermdkmr@m aiuled ¥ithgethQl dbetate (50 ml),
re.a te m_t atu
C naEBATr i gt R TSR betestiBRERA RIS Feldfion (@0 m)
washdrgineh (3gh). wiTthie siblotidro mwased et MgED arignd Jdleent evaporated
fi th t u 0
ny 4P oo TeiApet PRt T3 Sie) pRAES firg “PLiRd by column
15 chromatography on silica gel eluting with a gradient system of pentane : ethyl
acetate (4:1) changing to pentane : ethyl acetate (3:2). The title compound
was obtained as a white solid (1.30 g).

LRMS (APCI+) : m/z [M+H]* 232.

20 Preparation 2
(25)-2-(Quinolin-5-yloxy)-propionic acid sodium salt

Me
N7 O Nat

25 A solution of (S)-2-(quinolin-5-yloxy)-propionic acid methy! ester (Preparation
1) (1.30 g, 5.60 mmol) and 1N sodium hydroxide solution (5.62 ml) in dioxane
(40 ml) was heated at 60 °C for two hours. After this time tlc analysis
indicated that starting material remained so additional 1N sodium hydroxide
solution (1.4 ml) was added and heating at 60 °C continued for one hour.

30 The reaction mixture was then concentrated under reduced pressure to afford
the title compound as a yellow solid which was used without further
purification.




organi ¢ phase separated, dried (MySO ) and evaporat ed
under reduced pressure. Purification of the residue by
w@ odosmms3ehr omat ogr aphy on silica gel, eluting RET/B2004/002562

ethyl acetate:pentane, 80:20, then ethyl acetate and
finally ethyl acetate:nethanol, g to afford the
title conpound as a white SO|Id 0.1 g. LRV (APC ):
mz [ MH 442 Exanple 91 5-1(1
S) LMé%MB%mM+H} iyl - pi perazin-1 -v -

met hyl - 2- oxo- et hoxy) - 4- net hoxy- pyri di ne- 2- car boxylic
aC|d nmet hyla m de Ove A solution of
5- frésarefioh(2R) - 4- benzoyl - 2- met hyl - pi pera2| n-1-yl]-1-m

et M@'@Zﬁ-ﬁé’@&!:Efééﬂw“g-g T

533% w/' w sol uti on of nethyl am ne |n ethanol (3 M) was
heated in a Reacti-vial(tm) at 50 C for 18 hours.
After cooling to roomtenperature golvent was
evapor ated under reduced pressure.j|The residue was

purified by colum chromwteogr p ca gel,
eluting with dichloronet aneNmst anol , 98:2:0.5 to
S a white

95:5:0.5, to afford th&ti ormpound a

solid, 0.18 g. HNI\/R(4OO D) : : 805 (, s),
775( , S), 750740(5Hnj 5.40 ( m, 4.60-3.00
(8H m, 3.95 (3H, br s), 2.90 (3H, s), 1.60-1.00 (6H,

H'@ma EeNifienCof §3R)-ESmdthl- ﬂ@eralﬂlnli 6),4)1 heﬁ%/lhhéth@none (J. Med.
o oo L0 4 r98 oty Beodiere (60
25 andvidvstisngthly If&&@aiereEQaamb)l weadddd P-bromopropionic acid (3.0 g,
§ |Y2§) jggﬁnzoyl QZQ'IIFBQP{%’[H&P&H""Q)W% N, N-tetramethyluronium
hexafluorophosphate (8 18 g, 21.6 mmol) and triethylamine (2.74 ml, 19.6
mmol). The reaction mixture was stirred at room temperature for 48 hours
15 and then washed with water (50 ml), 10 % w/v aqueous citric acid solution (50
ml) and saturated aqueous sodium hydrogencarbonate solution (50 ml). The
solution was dried (MgSQ,4) and solvent evaporated under reduced pressure.
The' crude product was purified by column chromatography on silica gel
eluting with a gradient system of dichloromethane: methanol (99:1) changing
20 to dichloromethane : methanol (95:5). The product was then purified further
by column chromatography on silica gel eluting with a gradient system of ethyl
acetate: dichloromethane (30:70) changing to ethyl acetate: dichloromethane
(45:55) to afford the title compound as a white solid (3.80 g).
LRMS (ESI+) : m/z [M+H]" 340.

25
Preparation 4
4-Hydroxy-3-methoxy-N-methyl-benzamide

0]
Me\N
H
OH

Me
30



nmet hoxy- pyri di ne- 2-carboxylic acid am de Owe A
solution of 5-{(1
W®R0020[632R) - 4- benzoyl - 2- met hy! - pi per azi n- 1- yl | PAF/M206w102562
- 2- 0xo- et hoxy} - 4- met hoxy- pyri digye- 2- car boxylic acid
nmet hyl ester (Exanple 90) (0.2 g, 0.45 mmol) in
concentrated aqueous ammonia solution (2 m) and
met hanol (1 m) was heated in a Reacti-vial (tm at 50
C ﬂ'@rahneclsamééltyestlmexd)Isi.lagensionocnfnvam'elﬁpemal ugd4 gpDvenol) in dry-

d
our II—?“’Z@@%%@%&Q&%@@EHWSH ﬁl%%sédﬂ)gm(laﬂﬂda%é'e &7 ¥£%0.6 mol).
el @aseguai eVplutI@hlvma)re@ﬁﬁa\rfeﬂ rﬁé&ﬁ?ﬁ)lmlmre lyzzame . omegeneous
95aﬁep ag)préi? @frﬁlﬂhfést( heattd t 'flﬂﬂ?&"ﬂ%ﬂg % Cﬁ) ‘N?l h?es an off-white

57 pgec(lpltatg) orm @@d7sur@|ng5wasnfnalgtamck for ﬁl) urlghqgoSg Qs under
(9H|trd@en 3 A¥ter (R, tirae lSGMSlaﬁ@%;asOQld(cﬁ#bd th@ome Taninid acid had

e hPn gonelingg! Gada Soutgn’She i St K (00T, 2 mo)

nd wasMtdifled 27 &aporﬂlen%nﬁ-the]mmture stirred for a further 16 hours to

%Hél i aoi%r?gnlégélt ©, msth yﬁ?&[t@%d&nilltﬁy arv%ash?d with THF
10ac (21x@5|ﬁ)ymlhm1twle@\,by Wmers(@aﬂ mb)nam dried under vacuum to afford the
1-yl]-1-
et hﬁﬁ%ﬁ%@g@% - 4- e tﬁ%@rﬁ%lﬁrﬁj ﬁgﬁgg-égghr)boiy% iC "
acl Mm%t(ﬁ?lﬂem/éfl\/l h&ﬂe 90) (0.15 g, 0.34 mmol) in
et Néb(ﬁﬂbﬁ%f(tﬂe 'ﬁ‘rﬁmbﬂﬁ@rﬂi‘@éﬂ q. 06@1 8 RarMl way 'ré’ﬂum dthyl acetate

hours. ter cool Omt er at
S OHUEHE B, GIEHER o HHQda (it POLES Tioh e yagorated to give
151 eahdoiy \Mudpunhubh edabytritatated whh osthlybgroaditg  ¢m afford the title

ecaiPofftiasts I B0 M6 motnd as & whi te sol i d

O LBMS (ESl+): m/z [M+H]" 182.

Preparation 5
20 (29)-2-(2-Methoxy-4-methylcarbamoyl-phenoxy)-propionic acid

To a stirred mixture of triphenylphosphine (42 g, 0.16 mol), 4-hydroxy-3-
25 methoxy-N-methyl-benzamide (Preparation 4) (20 g, 0.11 mol) and methyl
(R)-lactate (12 g, 0.12 mol) in dry THF (300 ml) at -5 °C was added dropwise
a solution of di-isopropyl azodicarboxylate (32 ml, 0.16 mmol) in dry THF
(100 ml) over 30 minutes. The solution was allowed to warm to room
temperature and stirred for 2 hours. After this time tlc analysis indicated that
30 the starting phenol had been consumed. The crude reaction mixture was
evaporated under reduced pressure to give a viscous oil. To a stirred solution
of this oil in methanol (150 mi) was added lithium hydroxide monohydrate (5.4
g, 0.13 mol) and the mixture stirred for 48 hours. After this time LCMS
analysis indicated that the intermediate methy! ester had been consumed.



H NVR (400MHz, CD OD): d : 8.05 ( , s), 7.80 ( , s),
7.50-7.40 (5H, m), 5.40 ( , m), 4.60-3.00 (8H m,

wWa2080(Bk br s), 3.45 (2H, q), 1.60-1.00 (6H,Pa}/B200@D2562

5

10

15

20

25

30

(3H, t) ppm Found C, 60.89; H, Gg. 72; N, .93. CHNO

. 0.25 mol CH Cl requires C6 1.22; H 6.46; N, 11.78%

LRVS (APCl ): nmlz [MtH 455 Exanple 94 5-1(1

S)-2-[f2R) - 4-Benzoyl - 2- net hyl - pi perazin-1 -y -

- "FhbYydrude oeactibhoxixiuré- waet dvaporaiedi and artitzarezbbopgtween ether-

i | | a_mde, A-s0l Ut | f_ 5-
I A L S Y s
: yI Tk
ggﬁgtpgmﬁg%ﬁ%éﬂa?@ ﬁ_‘-l?gzl\%séﬁ%ﬁpggnl?%l%g maué. P.nydrochlorif: acid
Retgsuiting ial thenforenation @ a wihitegoresipitate. Afihisr pasipitaig was filtered

r o8 WSS it Waist (2904 00D @Y@%Urgétﬁgséle@ d4m 'etHbs8dvater (1:1

pressure. The residue was purified by colu ) .
chPY Mg fthin! Ber£0 9)dq %&rd the Uﬁ@ ﬁ@mquragnas a white solid (21 g,
di ghdopr omet hane: net hanol 95:5, to afford the title
co a fte id, 0.09 g. HNWR (400MHz, CD
o&ﬁ%&%ﬁ*@sﬁﬂ“"ﬁ@o’%‘%( . s), 7.50-7.40 (5H ),
540 ( m, 4.60-3.00 (8H, m, 3.95 (3H, br s), 2.85 (
: -4.00 (6H m, 0.8 (2H mM, 0.6 (2H ) ppm
FM%&OZ; H6.63; N .83. CHNO. 0.13 nol CH
a3 [ -[C1 SE3-math nylhethordsharenis agiganethyl ester
mz [MH 467Preparatio
(2S)-2-(Quinolin-5-yloxy)-propionic acid nethyl ester
Tri phenyl phosphi ne®(2g S~8. 7 m’rghg was added to a
stirred suspension of di-igoprgpyl dzodicarboxyl ate
(1.47 m, 7.56 mol) in THRY 25 059.
C 3

O o)

H.C”

Diisopropyl azodicarboxylate (4mL, 20mmol) in tetrahydrofuran (15mL) was
added dropwise to an ice-cooled solution of methyl vanillate (3.64g, 20mmol),
methyl (R)-lactate (2.08g, 20mmol) and triphenyl phosphine (5.24g, 20mmol)
in tetrahydrofuran (30mL) and the reaction mixture was stirred at room
temperature for 18 hours. The solvent was then evaporated under reduced
pressure and the residue was stirred in a mixture of diethyl ether (50mL) and
hexane (50mL). The resulting precipitate was filtered off and the filtrate was
concentrated in vacuo. Purification of the residue by column chromatography
on silica gel, eluting with hexane:ethyl acetate, 85:15 to 75:25 afforded the
titte compound in 71% vyield, 3.8g

LRMS (ES™): m/z [M+H]" 269




wag pyehL

) y
acetate (4:1) changing to|lpentane : ethyl acetate
(3:2). The title corgaung sht ai n
solid ( .30 g). LRVB (APC+)
Preparation 2 (2S)-2-(Quinol
sodiumsalt o A solution of

10| - 2xtracies. with il

15

20

25

5- Hydr oxyqui noline (1.0 g 6.90 mmol ) and net hyl

(R -lactate (0.66 m, 6.90 nmol) were then added and

wWo b@ssod3wt i on al lowed to stir at room t enper at BCEIE2004/002562
14 hours. The reaction mxture was diluted with ethyl
acetate (50 m), washed with water (30 m ), saturated

pot assi um car bonate solution (30 m) and brine (30

m ). The solution was dried (MySO ) and sol vent
ev&repatadionunhder reduced pressure. The crude product

By S-S IR Q3 eRY 28R fibihyFasige!

pentane .

ed as a white
Mz [ Mgts 232,
| oxy) - propi oni ¢ aci d
0]

(S)-2-(quinolin-5-yloxy)-propibnic acid thyl ester
(Preparation 1) (1.30 g, rST!I._lQ;(}'q‘rrrol) and sodi um
)

hydr oxi de solution (5.62

in dioxane (40 m) was

heahiflihyBfRidd PhoroMydRaE(8.2¢0AHDBIMABI)Swad BEIdEU portionwise to a

cated that startin

523§'p qs’iilg,%alpP S‘b@i EWWHPqu)fd r%qﬂrg{igatng E@g rnf%ﬁhﬁfg)% lsno methanol

adgesomny aheathiengixatirebRas stioatliatuedni eemparmtbeufor Téours. The

or SSadf RitponARs Hle BYABOREA oMdet, £985ad iidsSte and the
solrésidubiveds dissolveeldinivaieo andfwashed with dietlydtatoer. JReSaqueous

i ?ﬁ%ré%éé%’fﬁﬂef?#@tm?&%@?Q@Pﬁi?ﬁd fo pH4 and was then
Y

1aasiateBx @B Lt The cembined organic extracts were

( 3linl vt iRy @A | N helresulting f
2o 0% ity dn onpbl e g ooutng oar
di #fasofpRbURERE re@irad pressure to fford the fitle compound’in 91% yield,

23g.
LRMS (ES™): m/z [M+H]" 255

Preparation 8
4-{(15)-2-[(2 R)-4-Benzoyl-2-methyl-piperazin-1-yl}-1-methyl-2-oxo-ethoxy}-3-
methoxy-benzoic acid methyl ester

0
H,C
>0 GH, (\N
N
o
0 O  CH,

H,C”

0

Hiinig's base (1.8mL, 10.5mmol) was added to a solution of the compound of
Preparation 7 (1.8g, 7mmol), (8R)-(3-methyl-piperazin-1-yl)-phenyl-
methanone [(1.6g, 7.7mmol), J. Med. Chem. 43(23), 4499; 2000], and 3-
(diethoxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-one (2.75g, 9.1mmol) in
dichloromethane (16mL). The mixture was stirred for 4 hours and was then
evaporated under reduced pressure. The residue was taken up in ethyl
acetate (200mL) and washed with 10% sodium carbonate solution (2x50mL)
and brine (2x50mL). The organic phase was dried over magnesium sulfate



and /,/V-dinmethylformam de (2 m) were added
2-bronopropionic acid (3.0 g, 19.6 mmol),

wWEkbsbBmr ot ri azol -1-yl)- L L,L LMetranet hyl urpai/iBeo04/002562

hexaf | uor ophosphate (8.18 g, 2148 mmol) and

triethylamne (2.74 m, 19.6 mmol ). The reaction

m xture was stirred at roomtenperature for 48 hours

and then washed with water (50 m), % w v aqueous

ci enfc carncgnyategt i in y&Q/ar )PLHiﬁiaaﬁanurQit dbe agesidus by column-

, 1)
Soghmgﬁb@a@@@n&ﬁgmg%%@ heh rfé‘e%tggl ftate, 25:75 to 5:95
undterdashihedilleraspennd i °/°CW@||6e #a8Huct was purified

by LRMSTESER hoPRiIee Ry on silica gel eluting with a
gr adi ent system of dichl oronet hane: nethanol (99:1)

5changl ng to dichl oronethane : nethanol (95:5). The

pr E’d&maraviaﬁgt hen purl f| ed further by coI umm

chm m—benzﬁrmg acet ate d| chI oromet hane (45 55) to
afford the title @onmpound as a white solid (3.80 Q).

LRV (ESI+) @ m Z|[MH 340. Preparation {

4- Hvdr oxy- 3- ngiy et hyl -denza

g, 0.5 nol) in dry ™
car bonyl di i m dazole (9 : :
was observed and the @ xture beganme ggnogeneous after
approx 5 m nutes. Hébt/er further stirrihg for 30

m nutes an off-white precipitate formand stirring was

10 maintained for a further 3 hours under nitrogen. After

thi'ﬁetédm é@ﬂ\@o@nﬁ}%@@nérﬂ% c(9t4 t’ﬂ@hr@rﬂg 9N Cammonia in

aci d _had een consu a ‘sol 0ti on
menRNa0AI AE0Mk) ware hegtry M a sealeyl yesra) aédé’@dc far d8ehours. The
POGACHON AMSltS A% tRBHICNBbATTERY ovadid aHd 1Y rebfiRowEs purified

(D or Qe e A DROEORS > Fhomt 316! | il bypluting  with

15 etdiehlo(@aethang:meihathol, e@B8:@ntbe 02\ clouafival #fd dtld ddmepound as a

20

25

colourless foam in 55% vyield, 243mg.
LRMS (ES™): m/z [M+H]* 426

Preparation 10
4-{(15)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-N-
dimethylaminomethylene-3-methoxy-benzamide

H,C /CHs
N g 0
N
N CH, K\N
N
0
o) O  CH
g :

The compound of Preparation 9 (240mg, 0.56mmol) and N,N-
dimethylformamide dimethylacetal (10mL) were heated under reflux for 7



N- net hyl ammoni um salt of the title conpound (879,
829% . LRVB (ESI+): mz [MH 182. A portion of the

wa@eovsnidaima salt (. 06g, 5 mMmol) was refl uxed i NPEL/MB2004/002562

acetate under a streamof nitroggn for 2 hours. The

reacti on was evaporated to give an oily solid, which

was triturated with ethyl acetate to afford the title
conmpound as a tan solid (750 ng) LRMS (ESI+): mz

[ MRbllirsg X hePresgudioat indxiuie was then evaporated under reduced pressure to-

(Blera nd anay <oy SR Ly BRI XA BaBgfrograpny

0. 98 sifise)gelaekwing avih dichlesemeinans:methianol bedi 4aiofes, to provide a
P i ' . . -

( g@@@ﬂé&é . Vhd g'asot_lh%,n 3é0°8ﬁmé)d§{'m¥g'cé@£é%g%§@§ and the

1N

12 g..0.12 fol) i P
541 RS S NAS STPDRT 40°G 353 GRS ta rd Ao g icanspound in 94

(3% yikld, @56gnggmol ) in dry THF (100 m) over 30

m e solution, allowed to warmto room
teﬂ%ﬁ(%ég Q?(a[@f"l'\?aﬂegagor 2 hours. After this tine
tic analysis indicated that the starting phenol had

be crude reaction m xture was
evpna i ﬁ&ﬁ_?;mduced pressure to give a viscous

100il. To a stirred solution of this oil in nethanol

15

(1 a hhdi (rova dr, (
g, 0 1980 SCOARPRUNGE, W, BECQRAeL) TRIRGET bRl Defow, were
Af PEPafed DY ithe Malbodndesaibedi abpvatied Preparatien 10 using the
| ng Har! RettREMAd & HiTEcahe crude
rea@{riﬁgn m xt ure was ﬁxﬁ%ﬁ%@?ﬁmgﬁﬂgnm (;%Ed

bet ween ether (500 m) and water (150 m ). The aqueous

phase was separated and washed wbth ether (2 x 300 nl)

and ethyl acetate (2 x 30 The Gigueous phase was

then acidified to p 2 usi ncent rat ed aqueous
hydrochloric acid resultingvdyn tie formation of a

white precipitate. This pregipitate was filtered off,

washed with water (2 x 10 and recrystallised from

et hanol water (1:1

N/CHS
|
CH,
No. R? RP LRMS (ES*): m/z [M+H]
11 CHs H 220
12 H H 206
13 H OCH,-Ph 312

Preparation 11 uses 1-(3-methoxy-2-methyl-phenyl)-ethanone, prepared as
described in Tetrahedron 25(18), 4249; 1969.



by volume, O ml per 20 g) to afford the title conmpound
as a white solid (21 g 75%. LRMS (ESI+): mz [ M+H]

WQhs/oRBepar ati on 6 3- Met hoxy-4-f(1 S)-1 PCT/IB2004/002562

-nethoxycarbonyl-ethoxyl-benzoig acid nethyl ester
Di i sopropyl azodi carboxyl ate (4n8, 20mmol ) in
tetrahydrofuran (15nL) was added dropw se to an

i ce-cool ed solution of nmethyl vanillate (3.64qg,
20mol ), methyl (R)-lactate (2.08g, 20nmmol) and

tri phenyl phosphine (5.24g, 20mol) in tetrahydrofuran
(301L) and the reaction m xture was stirred at room

t eRpmpaadtio 1#or hours. The sol vent was then evaporat ed

Ungos NG MERIEAAC i ysous otirred in

5The resulting precipitate was filtered off and the

filtrate was concentrated i pyacu@~ Purification of
t he residue by col um chrofmat og aph)p"bn silica gel,
eluting with hexane: ethyl & are, 85:15 to 75:25
afforded the title conpound 7Ieyiel d, 3.8g LRMVB
(ES): mz [MH 269Preparatijon 7 4-1Y1

S) - 1- Car boxv- et hoxvl - S- net hegw benzoi ¢ aci d net hyl
ester Lithium hydroxi de nonohygdrate (4.2g, 100nmol)
was added portionwi se to a Netlution of the conpound of
Preparation 6 (329, 120@@() i n nmet hanol (150n.) and
the mixture was stirred a roomtenperature for hours.

- The reaction m xture was then evaporated under reduced

10

15

20

25

DR Aot B RlPAEHG, b LN kB B RGBRA portonuise
actioda fscdation oh n2dthipinydreAine (547 alci €0.28nphidl) andaceie acid (15mL)
" AP W SIS, AR, ol was ten
s idvaposatead undlec eredusedd pressuse uand Tie mesidluei mepd shigaolved in
dichloromethane and washed with 10% sodium carbonate solution and
saturated sodium hydrogen carbonate solution. The organic phase was dried
over magnesium sulfate and concentrated in vacuo to give an orange oil. The
oil was purified firstly by column chromatography on silica gel, eluting with
dichloromethane:ethyl acetate, 99:1 to 97:3. This was followed by further
purification using an Isolute® Flash silica column, eluting with
dichloromethane:ethyl acetate, 99:1 to 97:3, to afford the title compound as a
yellow oil in 31% vyield, 568mg.
LRMS (ES™): m/z [M+H]" 203

Preparations 15 to 16

The following compounds, of the general formula shown below, were
prepared by the method described above for Preparation 14 using the
appropriate enamine and hydrazine monohydrate.



was dried under reduced pressure to afford the title
conpound in 91%yield, 23g. LRMS (ES ): nmfz [ MtH 255
woe@patati on 8 4-f (1 PCT/IB2004/002562
S)-2-r(2f?)-4-Benzoyl - 2- et hyl - pi,perazin-1 -y
- 1- net hyl - 2- oxo- et hoxy) - 3- net hoxy- benzoi ¢ aci d net hyl
ester Hnig's base (1.8nL, 0.5mmvl) was added to a
sol ution of the conmpound of Pgeparat|on 7 (1.8qg,
7mol ),
(3F?) - (3-net hyl - pi perazin- 1-
.69, 7.7mvol ), J. Med. Che
3-
(di et hoxyphosphoryl oxy) - 1, zotriazin-4(3H)-one
(2.75g, 9.1 mmol) in dichlor hane ( 6nL). The
m xture was stirred for 4 hoyrs and was then
evapor at ed under reduced yNesSSwre. The resi due was
taken up in ethyl acetate %& ) and washed with 10%
sodi um car bonat e sol uti on x50nmL) and brine (2x50niL).
The organi ¢ phase was dried over nagnesiun1su|fateand
congentfated in yYacyo. Purjficati on §ﬁ%§ sidue b
col urm ERromatogPaphy on ilicalgel WA [M+H]
hexang: et hyl acefHate, 25:Fp to 5: T 95 affordedfmye t|tIe
conpound in 95%vyielld, 2.95g. LRVS (ES ): mz [ MtH]
441| Preparation 9 4-((1
S) - B= [ Y2t T ) =4tBenzoyt=2-oethyt pijperazim-1—=—=
- met A§I - 2- oxol et Hoxy)) - éjché?%oxy-benzan1de Bl
conpound of Preparatjion (0.46qg, |1.04mmol) and 2M
ambnia in nethanol {(10m) werelheated in a seal ed
vessel at 120 C for hours. The reaction m xture was
then concentrated in vacuo and the residue was
purified by colum chromatography on silica gel,
5elphiﬁmbﬁ6ﬁﬁvdichloronethane nethanol, 98:2 to 92:8,

toz-ﬂeftﬁ\r/lgii-t( - , ? H-p zolf%dvl? phenol

OH

l) - p@enyl met hanone [ (1
)\Cstl499; 2000], and

CH

N/
\_/
HSC/
Boron tribromide (1M in dichloromethane, 8.16mL, 8.16mmol) was added
10 dropwise to an ice-cooled solution of the compound of Preparation 14
(650mg, 2.72mmol) in dichloromethane (6mL). The resulting solution was
allowed to warm to room temperature and was stirred for 2 hours. The
reaction mixture was then poured carefully onto ice and was neutralized with
10% sodium carbonate solution. The mixture was extracted with
15 dichloromethane (2x50mL) and the combined organic phases were dried over
magnesium sulfate and concentrated in vacuo. The residue was
chromatographed using an lIsolute® Flash silica column, eluting with
dichloromethane:methanol, 98:2 to 97:3, to give a brown oil. The oil was



colourless foamin 55%yield, 243ng. LRVS (ES ): mz
[ MtH] 426 Preparation 10 4-1(1

W®008016324 | ) - 4- Benzoyl - 2- net hyl - pi perazi n-1 - vPCT/IB2004/002562
- 1- met hyl - 2- oxo- et hoxy) - Ndi met hyl,am nonet hyl ene-
3- et hoxy- benza m de 3 The conpound of Preparation 9
(240ny, 0.56mmvol) and N Ndi net hyl f or mam de
di met hyl acetal (10nL) were heated under reflux for
7h@2@§trofﬂ§@ wm]a@t:hmomelﬁarreetovwsorﬁha@ tRMagh b ead wedsrown foam-
redu e t give -a pale orange solid. The solid
wad’ %3/?? ”EQJI um chr omat ography on silica gel,
el WRM§ (BSh rizdM-dd)rt8Bhane: net hanol , 99:1 to 97: 3,
to provide a colourless oil. The oil was then
azeotroped with dichloronethane and the resulting foam

SwaPrapakedions 1830 2®r 3 hours to afford the title
c Ogﬁ%urfgllé\ﬁm 4 ‘?ﬁﬁo@]ugl 2§f5'?fge %ﬁ\éﬁaﬂ 5§rr%alams4wo[v\h11'\5‘élow were

r epar at ‘ons e fol

ge@éemredobwum s“ﬂ@m@dbs%wbe\ﬁe@%owggar Beensyatige 17 using the
Nelappropifas MapexasyRnederRaivaaat ivdiord Gibishiige t he

appropri ate ketone and di net hyl f or mam de

di met hyl acetal. No. RR LRMS (ES ). . . mz [MH 11 CH H

220 12 H H 206 13 H OCH - Ph_ 3R F aration uses

1- (3- et hoxy- 2- net hyl - pheny hanone, prepared as

descri bed in Tetrahedron 25 4249;

1969. Preparation 14 R

3- (3- Met hoxy- 2- met hyl - phenyl ) gd- met hyl - 1H pyrazol e

10
No. R2 RC LRMS (ES*): m/z [M+H]*
18 CHs /O 152
HZN/K
H
19 CHs H 175

20 H 161

Preparation 18: title compound is prepared by dealkylation of 3-methoxy-2-
methylbenzamide (J.Chem.Soc.Perkin Trans.1, 2389-2396; 1984)

Preparation 21

15  (285)-2-[3-(2H-Pyrazol-3-yl)-phenoxy]-propionic acid methyl ester
CH,

O
O/'\”/ ~ CH,

0]

HNT N

e
Diisopropy! azodicarboxylate (295uL, 1.50mmol) was added dropwise to an
ice-cooled solution of the compound of Preparation 20 (240mg, 1.5mmol)



The conpound of Preparation (2.05g, 9.35mvl) was
added portionwi se to a solution of nethyl hydrazine

W@ 200F116344.0. 28nmol ) in acetic acid (15nm) and PEEIB2004/002562

m xture was heated at 90C for 2./ hours. The sol vent
was then evaporated under reduced pressure and the
resi due was di ssol ved in dichloronethane and washed
wi th 10% sodi um car bonate sol uti on and sat urat ed
sodnethyhif)rlegiete cElSbormt 4. Ezﬁmmpi)orandT Hepbeggnpbopphime (393mg; -
wag ks f?lvfértramgr‘b?ér‘a't‘\“%% ?‘h% @é]@tﬁﬂr]ﬁsgfﬁrﬁ%gg stifred at room

vacuo to give an-oran
fi F@vaaiyrettqru%h@wsoam w@sdpan cbhutesd wn@adlgthyl ether (50mL) and

el Wasﬁ@d:"o;ﬁ@a\néﬁtéﬂ"'{&ﬁ Qﬁﬂ‘_l) h?ffﬁé o Q pichvas PrRdlobdr magnesmm

97 ca
55 SHlAR RRT Fonesmiiod i vabualh oie §P[RWI A erpil was purified on
d| ehl kybmteﬂlﬁaﬁi aflicyl calaptmtatutilp witHt @h&ﬁyBetﬁe@ di¢Hlerdmethane,

so8fpd K Pl ofibyfy s Mhund fi 4 gD kol i in 5%

Thglelld)IZOﬂmgg corrpounds of the general fornula shown
be t he net hod descri bed above for
LAMS 1EST: HiERdif e

Pr epara e appropriate enam ne and

10hydr azi ne rmnohydrate No. RRLRMS (ES): nlz [ MH 15

15

20

H Idréﬁéraﬁénljzmﬂ Ph 281 Preparation
}11 nmet hyl - 1H pyrazo] - 3- vP- pheno  Bor.aon
t r"g OYF A t VAL a2 AT |a a bk Fl( A E!‘l. DIO L‘. ,,"" maoe h lester

was added dr opwi se to an ice-co d sol ution of the
conpound of Preparation 14 (5500, 2p72mmol) in

di chl or omet hane (6nlL). r |t S\([tHétl on was
allowed to warmto roo erat ur and was stirred
for 2 hours. The O
CH,
AN N
\
N

The title compound was prepared by the method described above for
Preparation 21 using the compound of Preparation 19 and methyl (R)-lactate:
LRMS (ES"): m/z [M-H] 259

Preparation 23

(25)-2-[3-(2H-Pyrazol-3-yl)-phenoxyl-propionic acid
CH

3
OH
o)

o)

HNT N
\
N
Lithium hydroxide monohydrate (80.9mg, 1.93mmol) was added portionwise
to a solution of the compound of Preparation 21 (190mg, 0.77mmol) in
methanol (6mL) and the mixture was stirred at 60°C for 8 hours. The reaction
mixture was then evaporated under reduced pressure and the residue was



reaction m xture was then poured carefully onto ice
and was neutralized with 10% sodi um car bonat e

weelanicm The m xture was extracted with PCT/IB2004/002562

di chl or onet hane (2x50nL) and the,conbi ned organic
phases were dried over magnesium sul fate and
concentrated in vacuo. The residue was chronmat ographed
using an Isolute(r) Flash silica colum, eluting with

di eldsohereinhwaesrmaid aaghed it dteihyiﬁetﬂert'ﬂhglatﬁle@us mixture was-

Co kil R My asSTIRAE Ble RSBl M ogeiod with ethy!

y| alcdtat@ 1 (BxB0mBMVE THeS fominired Margarﬂss9 eRirapr atve@nsdried over

TR R 0, SR s o

5abcwldef mdweémreawr@rioﬁfqyé itingy title sopOUMSt inaf %% yield, 135mg.

1Odlri ed over magnesi um N

met | e [jakkve and boron tribrom de. No. R
R LIIP?:{I\R/)FSS?Egé) Hﬁﬁ?@ [I\jmﬁ] 18 CH 152 19 H CH 175 20 H 161

Preparation 18: title conpound is prepared by
dea:lrg[yératlbﬁlsz 3- et hoxy-2- et hyl benzam de
a o

Di i sopr opyl
omdded dropw se

-phenoxyl propi oni c acid nethyl .
azodi car boxyl ate (295nL, 1.50nmD]

Preparation 20 (240nyg,
(156nmg, 1.50mmol) and tr
1.5mol ) in tetrahydrof uraf
m xture was stirred at roo
and was then diluted wt
washed with water (2x1

pho phlne (393ny,
The reaction
tenperature for 1 hours
et hyl ether (501L) and
he organi c phase was

The title compound was prepared by the method described above for
Preparation 22 using the compound of Preparation 22 and lithium hydroxide.
LRMS (ES"): m/z [M-H] 245

15 Preparation 25

20

25

1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-bromo-propan-1-one

0

N
Br

I e
O  CH,

2-Bromopropionic acid (1.53g, 10mmol) was added to a solution of N,N’-
dicyclohexylcarbodiimide (2.06g, 10mmol) in dichloromethane (40mL), cooled
to —15°C. The reaction mixiure was stirred for 20 minutes before (2R)-(3-
methyl-piperazin-1-yl)-phenyl-methanone [(2.04g, 10mmol), J. Med. Chem.
43(23), 4499; 2000] in dichloromethane (16mL) was added dropwise. The
reaction mixture was stirred at —15°C for 90 minutes and was then diluted with
diethyl ether (100mL.) and stirred for a further 10 minutes. The mixture was
then filtered through Celite, washing through with diethyl ether and the filtrate



sul fate and concentrated in vacuo to give a yellow

oil. The oil was purified on an Isolute(r) flash
w@Ri0sOB3¢e0l umm, eluting with diethyl PCT/IB2004/002562

et herdi chl oronet hane, 80:20 to 95:5, to afford the

title conpound as a viscous yellow oil in 54%yield,

200nmg. LRMS (ES ): mz [MH 245 Preparation 22
(2S)-2-r2-Methyl - 3-(2H pyrazol - 3-yl ) - phenoxyl - pr opi oni
C W@é dcﬁﬁtdémlrateslt ein T\}'m:ud t ITmecorqaixﬂu&j was ppafiecedbpy column
od scrib e P, [ .

R e Wﬂﬁaﬁ%‘@” i fEple. 400 to

LFM@B@ ESajfordithe Mm&ag_ﬂn@ ﬁ@P/aw
yl)-phenoxyl-pro rionic acid
ﬁ’}"ﬂ%“ﬁr oxf%\yI nfno ydrate (80.9ng, .93nmmol) was

5 added portionwi se to a solution of the conmpound of

PreRasaitighedl (190nmg, 0.77mmol ) in methanol (6nl) and
the mxture_was Stj d at 60.Cfo 8h : The
re’av-(zﬁﬂ-Benz lipgrazin Q -2-

priasswl-BeAramide resi due vvasdl ssol ved in water and
washed W th diethyl ether. The aqueous nixture was -

then extracted with
conbi ned organi c exf
sul fate and gppcent
was dried undér
compound in 75% Wl el d,
231 Preparation p (2

102 Met hyl - 3- (2H pyr azol - 3 yI) phenoxyl- propioni acid
The title conmpound was prepared by the net

dekhg coap eof Breparapan atd éhBQrﬁguér}ﬂjan apdfyengration 25
of (458 2RRG 2k MmABIRAAd! S darEsmatbd@87mg, 1.19mmol) in N,N-

dimethylformamide (10mL) were heated at 80°C for 18 hours. The cooled
reaction mixture was then evaporated under reduced préssure and the

15 residue was partitioned between dichloromethane (50mL) and water (10mL).
The organic phase was separated, dried over magnesium sulfate and
concentrated in vacuo. The residue was purified on an Isolute® flash silica
column, eluting with dichloromethane:methanol, 99:1 to 96:4, to give a
colourless foam. The foam was azeotroped with dichloromethane and dried

20 under reduced pressure to afford the title compound in 98% yield, 475mg.
LRMS (ES™): m/z [M+H]* 410

mz [MH"'

Preparation 27
1-[(2 R)-4-Benzovl-2-methyl-piperazin-1-yl]-2-(3-methoxy-5-nitro-phenoxy)-
25 propan-1-one




LRVS (ES ): mlz [MH 245 Preparation 25
1-r(2f?)-4-Benzoyl - 2- net hyl - pi perazin-1 -v

W0 2008009304 pr opan- 1-one 2- Bronopropi oni ¢ aci d ¥AT/B83g04/002562

10mmol ) was added to a solutionzgf N N -

di cycl ohexyl carbodii m de (2.06g, 10mmmol) in

di chl or onet hane (40nL), cooled to - 15 C. The reaction
m xture was stirred for 20 m nutes before (2R)-(3-

metThgl {ihe peorapound- was- preparednby htlweomeeth¢@. déscrided above for -
Onﬁﬁeﬁaraﬂon'\@éj Sﬁ%%) 4@&%5?5%&3'0?9% 910!‘: %}5 and 2-methoxy-5-

or onet hane dr opw
r eBRFAPHENAL xt ure was stirred at - Cfor 90 m nut es and

WBERMISTAFCIY: o Ptk el hyl ether (100m) and

stirred for a fur m nutes. The m xture was then

Stiltered through Celite, washing through wth diethyl
et Pmpeaatiom pe fi Itrat ewas concentr at ed in vacuo. The

. 1DE A /A
to@l@eﬂﬂllamlmmmlehe] 2-|rnéthvlbenmrdb in 76% y| el d,
2.59. LRMS (ESgH, mz [ MrH 340 Preparati on026
3-(2-r(2/7?)-4- Beﬁzoyl 2- met hyl pi per azi n-1- yJ|1- 1- met hy|
- 2- 0X0- et h%xai(,)/ rret h nzanpde The S
Preparatio mol y &nd| Pr epgr at i

(403.9ng, 1. 9 s
9nmmol ) in N, - dine1 yl formar@de (LOM)] were heated at
80 C for 18 hours. The Clﬁ|ed reae i ongg xture was

then evaporated under reduted pressure afd t he residue

jowas partitioned between dichl oronethane (50nL) and

15

20

25

er The organi ¢ phase was se at e dr
ohRE Al fenno iy Pade biraREEhduhine; BletaH Wisissgibednabove for
relsureqbaeawmﬁ por iddind ahe arohgsumide(6) Prashatoni @8 and N,N-
I ut | ngev&metdl chl.or onet hane: met hanol, 99:1 to

Co' Epetl{n)g 0 m%nl hylacetal.
LRMS (APCI) m/z [M+H]" 465

Preparation 29

3-{2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yi]-1-methyl-2-oxo0-ethoxy}-N-
hydroxyaminomethylene-2-methyl-benzamide

l
N
HO/ m CHS (\
N N
0
0] CH, 0 CH

3

0

Sodium hydroxide solution (1M, 1.06mL, 1.06mmol) was added dropwise to a
suspension of hydroxylamine hydrochloride (73.6mg, 1.06mmol) in acetic acid
(6mL). The compound of Preparation 28 (410mg, 0.88mmol) was then added
portionwise and the resulting solution was stirred at room temperature for 30
minutes. The solvent was evaporated under reduced pressure and the oily
residue was partitioned between dichloromethane (30mL) and water (6mL),
and neutralized with 10% sodium carbonate solution. The organic phase was
separated and the aqueous phase was re-extracted with dichloromethane
(30mL). The combined organic layers were dried over magnesium sulfate and



colourl ess foam The foam was azeotroped with

di chl or onet hane and dri ed under reduced pressure to
wa@bdosnthdthe title conpound in 98% vyi el d, 475ngPCT/RNBI4/002562

(ES): mz [MH 410 Preparation,27

1-f(2/?)-4-Benzoyl - 2- net hyl - pi perazin-1-v

- 2- (3-nmet hoxy-5-nitro-phenoxy)- propan-1 -one CHThe

title conpound was prepared by the nethod descrlbed

abgvacépiratedejpavadim b resdog wdse unﬁmmanflsolute flash silica -

;3 r %W;\@Eﬁ giygﬂgpébgfoi@%ﬁngén&h%%@%pp% §§Mstcg AF ad the title

3- cenjpaum)asia Belorwless foarstiny B pietch 8 10mg.v
24P t | V-
(d%’ﬁeﬁtﬁﬁgﬁs‘% f @)Iﬁéa]el 2-met hyl benzam de H C The

Stitle conpound was prepared by the nethod descri bed
abpwgpéﬁﬁmﬁquaratlon 10 using the conpound of

Rl oN 28 of nd N R ey delggmethvl -piperazin-1-yl}-

Prﬁrrme&tnamew 3- (2 [(2/
?)-4- Benzoyl 2- et hyl - pi p@[.|a2| n-1-vn- 1- n@t hyl - 2- oxo- et

Sodi um hydr oxi teN Lo O(
added dropwi se to & Densi
hydrochl oride (73. &gy, ‘A, 06

The conpound of Preparation 2 .
t hen added portionw se and the resu t| ng sol ution was
stirred at roomtenperature foﬁD

10
25% Pd/C (150mg) and ammonium formate (443mg, 7mmol) were added to a
solution of the compound of Preparation 27 (600mg, 1.4mmol) in ethanol
(30mL) and the mixture was heated at 70°C for 2 hours. The reaction mixture
was then cooled and filtered through Arbocel®, washing through with ethanol
15 (10mL). The filtrate was concentrated in vacuo and the residue was purified
by column  chromatography  on silica  gel, eluting  with
dichloromethane:methanol, 95:5, to afford the title compound as a pale pink
solid in 80% yield, 443mg.
LRMS (APCI*): m/z [M+H]* 398

20
Preparation 31
4-Benzvyloxy-3-methoxy-benzamidine

HN

I
NH, CH,

25  "Butyl lithium (1.6M in hexane, 35.9mL, 57.47mmol) was added dropwise to a
solution of hexamethyldisilazane (11.64mL, 55.17mmol) in diethyl ether



m nutes. The sol vent was evaporated under reduced

pressure and the oily residue was partitioned between
walc@blboBasret hane (30mL) and water (6mL), and PCT/IB2004/002562

neutralized with % sodi um car bor}gt e solution. The

organi ¢ phase was separated and 'the agueous phase was

re-extracted with dichloronmethane (301m.). The conbi ned

organi c | ayers were dried over magnesi um sul fate

@eﬁcﬂﬂpﬁ f?' §°c\za5H@ th@"‘ﬁ‘ea@ﬁéh cﬂﬁ&tm@wyrsnﬁre@%peo minutes -

0
d| @maoe@msga F%nlﬁ%rtaﬁé(ﬁo@ {02 %W%h%y N%n%%hexy JaRenzonitrile
iahoill)S V@SCQHQéw[@@ﬂorﬁw%@ and7ﬂ9é) migues vas stirred at

2"?@@&@%3“%@hgwuwm§(ﬁa?ﬂ % Ds tréﬂrgaeﬁ@ pgurgg onto ice

shylcol pit agdrochiorlc acidr CiROmLLY)- amd ww)vmyl'@d( wibndjpthathcether (2x

smphﬂ-ﬁ] iﬁé %ggéﬁﬁﬁgg ﬂ#@@%%ﬁ%@ g \glﬂ? Blgsodlum hydroxide

1. satutibp and stasaexragtebmih dichlcromeihane (&x 19Nl Fihsd combined
aof@d{%n%&r ’t@%% ﬁ@& & Cﬁi&)@ﬂe@? Lg&fa‘f@%ﬁd“%@ncentrated in

ter rou

t hvaaeh toatfardinedils ccrmmgmd agRevhite ﬁpfﬂ in ﬁ%éo ylgld 3.99¢.
10CORRMS (BBeH /B Mg$ﬂb25md the residue was purified by

col umm chronatography on silica gel, eluting with

di chl or onret hane: net hanol, 95:5, to afford the title

coﬁmgun@naasa pale pi nk SO|Id in 80%vyield, 443ny.

S A ( , .6kpn 31

= i ’ |_lithium (1.6M
in hexane 35. 9, 57 47nnDI) was added tdropwi se to a
sol ution of hexanet hyl disilazane (
in diethyl ether(60r1), cooled to -

constant tenperature of O C. o)

3- Met hoxy- 4- ( phenyl met hoxy) onitrile
H
N

15
The compound of Preparation 31 (1g, 3.90mmol) in chloroform (40mL) was
added to a solution of chloroacetaldehyde (336mg, 3.90mmol) in chloroform
(10mL) and the mixture was stirred at room temperature for 18 hours. The
resulting white precipitate was filtered off and the filtrate was washed with

20 saturated sodium hydrogen carbonate solution (30mL). The aqueous phase
was re-extracted with 10% methanol in dichloromethane (2 x 50mL) and the
combined organic extracts were dried over magnesium sulfate and
concentrated in vacuo. The residue was purified on an Isolute® flash silica
column, eluting with dichloromethane:methanol, 98:2 to 96:4, to give a brown

25 foam. The foam was purified further on an Isolute® flash silica column,
eluting with dichloromethane:methanol, 99.5:0.5 to 98:2, to give a beige foam.
The foam was then azeotroped with dichloromethane and dried at 40°C to
afford the title compound in 16% yield, 180mg.
LRMS (ES*): m/z [M+H]" 281
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(5.59, 22.99mmol) was added portionw se and the
m xture was stirred at roomtenperature 4 hours. The

WO e@sMiam m xture was then poured onto ice col BPCRN2004/002562

hydrochloric acid (1 00mL) and vwas washed wi th diethyl
et her (2x 100m.). The aqueous phase was basified to
pH10 with 6M sodi um hydroxi de sol uti on and was
extracted with dichloronethane (3x100r). The conbi ned
org’amaxaaahr:ﬁ;:ts were dried over magnesi um sul fate and
g the title conpound as

L%(ES oz

i m dazol e The

[I\/H—|] 257 Preparatl on 32
2- (4- Benzyl oxy- 3- met hoxy- ghenv[
conmpound of Preparation 3 ) Dl ) in

chl orof orm (40mM.) was ad@ed{/to a sol uti on of

chl or oacet al dehyde (336 3. 90Mol ) CH chl orof orm
(10m) and the m xture was stirred at room t enperat ure
for 1 hours. The resulting white precipitate was

Ssalf A tl8lion B SebidirEt By ST ARARR, B, 70mpqy p-61mmol) in

Thm@hﬁmh(é Ophigswagweesided- portioawised 1 O Hdi@%@ﬁmg)aﬂrnﬂ ammonium
frFat'i‘é @aﬁ%éﬁﬁn%f% R h\ﬁF\E OHQét'é%id uRESRREfux for 2
ext rac ove

re magnesi um su ®
coRees rTéteeaeacﬁlqmawdurerM@Srf@@nm %sarmflltere@idtmﬂugm Arbocel™,

' SWa‘thi%r ihrf)h@ﬁhwﬁh l4 Qﬁlxﬁﬁé U@mdlcﬁb#bhi&h@hé hand methanol (50:50,

105, SOPPLDATHO TE Poias RaacenIFater da wheioiand e fesidue was puriied

| soh udre (IsolutdRslashi $ilica corlrnmelugihgt with dichlbromethane:methanol,

O AL PIOTRRNE TR, 0 Sl 55 ek SR 81 v

di wﬂimgomsthane and dried at 40 C to afford the title

reng m,%é@uﬂ]?lg;soﬁg. LRVS (ES ): mz [ MrH

at’i on

15H—I m dazol - 2- vl ) - 2- net hoxv- phenol
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Preparation 34
2-Methoxy-4-(2H-pyrazol-3-yl)-phenol

OH
H
/N e}
N \ [ |
CH

3

The title compound was prepared by the method described above for
Preparation 33 using the compound of Preparation 16.
LRMS (ES™): m/z [M+H]" 191

Preparation 35
1-Benzyloxy-4-bromo-2-methoxy-benzene

-~
0
/
H,C




To a solution of the conmpound of Preparation 32
(170ng, 0.61 mmol) in nethanol (10n.) was added

w@ensioiw se 10% Pd/ C (85ng) and anmoni um f or nBCBEIR200M402562

3.03mmol ). The m xture was heat under reflux for 2
hours. The reaction m xture was en cool ed and
filtered through Arbocel (r), washing through wth a
m xt ure- of dichl oromet hane and net hanol (50: 50,

25¢tﬂrhuxtuTbeof i4- br@h@m&tm@@ﬁ@hba i(sg, pa. G@ﬁml)arwbﬁzlve bromide -

Corhis{S, CFEEBHi) CHhdeaho St ech a2k 3, ccetone

96 (@0mtp \méréolnelatetjeumdetrl efloanioo uhdoass. al didosleb Iréactiom mixture

or 58 0pf sy =03 R s Pishoult b W sy partione

5Thbetweere Cheih‘gsloeth@r\@@mm-é@mdewaw ¢8€)@11rbetTm@daqueous phase was

degghhfardy aheve- éﬂracf’éofmadlé@nyw 3 e‘r‘iﬁ@@mﬁ.?‘emé’%ﬁw}%d organic

eparati on . epar at

SSQ%UB@ﬁZ‘Q/?@(QUQd W@ﬁm@qﬁﬂ'—!{axﬁ” a@@r@ﬁ%ﬂ%ﬁtﬁ%%vawo The
4- s % %d@éiwf NQith dRrMlordétREn®ho affeRN e title compound as

br om. de g and cesi um car bonat e (8g,
24“@@&‘&9 'nﬁ%QfV@ﬁg%) were heated under reflux

10f OLRAMB QESS): naéMadid]e817 eacti on nmi xture was then
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evapor at ed under reduced pressure and the residue was
partitioned between diethyl ether (2001.) and water
(SEﬁQDaraurhEBQqueous phase was separated and

gy ,%Qgg_) The conbi ned

' X ' | agrnesi um sul fate and
concentrated i n vacuo. The resi due was azeotroped with

di chl oronet hane to N ord itle conpound as white
solid in 100% yi el @ o} :
O

/
H,C

A mixture of the compound of Preparation 35 (1.5g, 5.12mmol), pyrazole
(697mg, 10.23mmol), copper (l) iodide (195mg, 1.02mmol) and potassium
carbonate in N,N-dimethylformamide (10mL) was heated at 140°C for 18
hours. The cooled reaction mixture was then evaporated under reduced
pressure and the residue was partitioned between dichloromethane (50mL)
and water (30mL). The aqueous phase was separated and re-extracted with
diethyl ether (200mL). The combined organic extracts were dried over
magnesium sulfate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel, eluting with dichloromethane:methanol,
100:0 to 96:4, to afford the title compound as a white solid in 82% yield,
1.18g.

LRMS (ES™): m/z [M+H]" 281




LRMS (ES ): mlz [MtNa] 3 Preparation 36

1- (4- Benzyl oxy- 3- met hoxy- phenyl ) - 1H pyrazole A m xture
wo@Rooshe3eonpound of Preparation 35 (1.5g, 5.12pemiB2004/002562

pyrazole (697ng, 10.23nmol), copper (1) iodide (195ny,

1.02mmol ) and pot assi um carbonate in

N, N- di net hyl f ormam de (10Or1.) was heated at 140C for 18

hours. The cool ed reaction m xture was then evapor at ed

un@gepaRloa®F pressure and the residue was partitioned

be en dic IoronFth n ) and water (30r). The

aq&e '4 and re-extracted with

di ethyl ether (200nl). The conbi ned organic extracts

were dried over magnesi u ul f aje=qnd concentrated in
vacuo. The residue was [ur i\ sol ypn

chromat ography on silic I, \ g Wwth
di-chl or omet hane: net hanol , 1 00: C 96:4, to afford

the title conpound as a whi t e SO|IdOIn 82% yi el d,

1.189. LRWM5 (ES ): mlz [ MtHl 281Prgparation 37

2- Met hoxy- 4- pyrazol -1-yl -pheno Thé title conpound was

5P! §PRI fifle baomgguﬁatm @?egferrbaeg aﬂ@venémdea@W@éd Obove for
33 _usin ound |on 36. LRMS (ES ):
mg’r?mr%}loq%w gp%ppmpogn reparation 36.

( 2BRMS (E8hRal/Mvie-HF @By ) - propioni c aci d methyl ester

CH, Tri phenyl phosphine (2.17g, 8.27mmol) was added to

a stirred suspension of diisopropyl azodicarboxylate

( 1P4gpdratign 38nmol ) in tetrahydrofuran (25m _) at - 5

10% (25 F iSc Lif Desftd

Triphenylphosphine (2.17g, 8.27mmol) was added to a stirred suspension of

15  diisopropyl azodicarboxylate (1.47mL, 7.56mmol) in tetrahydrofuran (25mL) at
-5°C. 5-Hydroxyquinoline (1.0g, 6.90mmol) and methyl-(R)-lactate (0.66mL,
6.90mmol) were added and the solution was allowed to stir at room
temperature for 14 hours. The reaction mixture was then diluted with ethyl
acetate (50mL), washed with water (30mL), saturated potassium carbonate

20 solution (30mL) and brine (30mL). The solution was dried over magnesium
sulfate and concentrated in vacuo. The residue was purified by column
chromatography on silica gel, eluting with pentane:ethyl acetate, 80:20 to
60:40, to afford the title compound as a white solid in 81% yield, 1.30g.
LRMS (ES™): m/z [M+H]" 232
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6. 90mmol ) were added and the solution was allowed to
stir at roomtenperature for 14 hours. The reaction

worRoosta4mas then diluted with ethyl acetate (BQB2004/002562

washed with water (30rL), saturgped potassium
carbonate solution (301) and brine (30nL). The
solution was dried over magnesium sul fate and
concentrated in vacuo. The residue was purified by

cofmﬁﬁﬁmﬂ@ﬁt ography on SI I i ca gel eluting with
: . fford the

) .30y
par abHon 39 (2S) - 2-
‘ mat hyI este r CH,

5- hydr oxyi soqui nol i n&sa p?) -l actate. LRMVS
(APCl ): nmlz [I\/H—|] 232 Preparation 40
(2S)-2-(Qui nolin-5-yloxy)-propionic acid sodi um salt
Cl—_lr Nat sol ution of the co%o nd of Preparation 3
Mgifies GRmpRUNd aias SHIEPAHIthyY 6R¢ deellend qesiribed above for
( ?r@bmtanomswsmgas rd49vqLinefifie Rewrt wetl-(BP dethtel
vg?lplg f}‘ /r M‘E’ﬁlatéﬁge tic analysis indicated that
st {f‘ﬁ:ng M d so additional sodium
hydr oxi de solution (1.4m) was added and heating

cqi,}repﬁ%gor@hoaoc for one hour. The reaction m xture

entrated in vacuo to yleld the title

10 ¢ dhnenQuinolin-beyOx-propionid acidigadiunt saltve yield. LRVS
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A solution of the compound of Preparation 38 (1.30g, 5.60mmol) and 1M
sodium hydroxide solution (5.62mL) in 1,4-dioxane (40mL) was heated at
60°C for two hours. After this time tlc analysis indicated that starting material
remained so additional 1M sodium hydroxide solution (1.4ml) was added and
heating continued at 60°C for one hour. The reaction mixture was then
concentrated in vacuo to yield the title compound as a yellow solid in
quantitative yield.

LRMS (ES*): m/z [M+H]* 218

Preparation 41
(25)-2-(Isoquinolin-5-yloxy)-propionic acid sodium salt

CH,

O Na*



Preparation 4 1 (2S)-2-dsoqui nolin-5-yl oxy)-propionic
acid sodiumsalt CH £ NaThe title conpound was prepared

whooshes3met hod descri bed above for Preparati onP@DIB2E4NH2562
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t he conmpound of Preparation 39. g4RVS (APCl ): mz
[ MkH] 218 Preparation 42 (2S)-1 _
-r(2f ?)-4-Benzoyl - 2- net hyl - pi perazin-1

-vP-2-(qui nolin-5-yloxy)-propan-1 - one o CH A

soffbei Elg@_ogmng__rc@nwwmmr@d dparthei omethod( described above for
4. !

f’F@B%lr)atlor(n%O L)sn( e;om ound of Pr%oaratlonﬁgo_ 94 g.

A er a2| n- eny anone
?ﬁc N/ | &3(23) 4499; 2000],

O(lH—benzotrl azol -1-yl)-/V,/V, IV, V-tetramethyl uroniu
mp xaf | wor gghosphate (2.62g, 6.9mmol) and

(1.93m, 13.8mmol) in
L/(,ZIS\)’-ﬁ[(@ﬂ)WBémawmrdetHvBBTﬁe)rama $H2-(RAnGIn-5-9%Y)-propan-1-
tefperature for 14 hours. The reaction m xture was
themdiluted with dichloronethane (1 0Qu ), washed
with water (3x50m ), dried over magnesijym sul fate and

concentrated in vacgo._ The resid _ ied by

col utm chr omat ogr a bn si "l'sca|gel th

di chl or onet hane: Q] , 12, NtO a title
conpound as a V\H/ oli®in % Wyt LRVS
(ES): mz [ M 4 Preparatlion (28) 1- | _ _
(2/?)-4-Benzoyl - et hyl - pi per azi -yl)-2-(isoquinoli

n-5-yl oxy)- propan-1-one The title conpound was
prepared by the nethod descri bed above for
A ‘solution of the compound of Preparation 40 (1.0 g, 4.6mmol), (3R)-(3-

methyl-piperazin-1-yl)-phenyl-methanone [(0.94 g, 4.6mmol) J. Med. Chem.,
43(28), 4499; 2000], O-(1H-benzotriazol-1-yl)-N,N,N,N-tetramethyluronium
hexafluorophosphate (2.62g, 6.9mmol) and triethylamine (1.93ml, 1 3.8mmol)
in N,N-dimethylformamide (30ml) was stirred at room temperature for 14
hours. The reaction mixiure was then diluted with dichloromethane (100ml),
washed with water (3x50ml), dried over magnesium sulfate and concentrated
in vacuo. The residue was purified by column chromatography on silica gel
eluting with dichloromethane:methanol, 98:2, to afford the title compound as a
white solid in 49% yield, 0.91g.

LRMS (ES™): m/z [M+H]" 404

Preparation 43
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl)-2-( isoquinolin-5-yloxy)-
propan-1-one

Q
CH, K\N
SR
N\l O CH,

The title compound was prepared by the method described above for
Preparation 42 using the compound of Preparation 41 and (3R)-(3-methyl-
piperazin-1-yl)-phenyl-methanone (J. Med. Chem., 43(23), 4499; 2000.

LRMS (APCI"): m/z [M+H]" 404




Preparation 42 using the conpound of Preparation 41
and (3f?)-(3-nethyl pi perazin- 1-yl)-phenyl - net hanone

W@ 30050344 Chem , 43(23), 4499; 2000. LRVS ( APCGPCI/IB20942002562
[ MtH] 404Preparati on 44
(2S)-1-f(2ffl-4-Benzoyl - 2- rrethyl p| perazin-1-vn-2-(8-b
rono- qui noi i n-5-yl oxy)- propan-1-o ne CH, A m xture of
t he corrpound of Preparation 42 (450ng, 1. nmol) and

an@r@m namgjue was d| ssol ved in et hyl acet ate (5OTL)

and washed wth water (2x20nL). The organi c phase was
dri ed over magnesi um sul fate and concentrated in
vacuo. The residue was purified by colu
chr omat ogr aphy B ca gel, elut iR
acet at e: pent ane, o 10870 qugqNord |
conmpound as a whitg d i 0l 98%yi el d, 526
(ES ): mz [ MFHN82K484 ™ 8repayat | 45
(2S)-1-r(2f?)-4-Benzpyl - 2- met hyl - pi perazi n-1-v

P 2-(8-r2-(2-trimethyl sil anyl e¥hox t hyl ) -

2H—pyrazo| 3-v P-quinolin-5-yl oxy)-propan-1-one CH

Tetraki s(tri phenyl phosphi ne) pal | adi un{0) (6ng, cat),

1- of the compound of Preparation 42 450m 1.1mmol) and N-

4 (Rixtu
ft( : nEtOQ'g’qm' {ho}éﬁ;engt %ﬁ%&y{ Zéglg i l@ogé&r\]@gg?gé Jstlrred at
andoémga J §IQ¥’[@!@1@(§I92( héong, ;rhSGB'@IUél)I’[ wasivahen é\fbp@ﬂht)ed under
wer e, a to ound of Pr ti,0n
100 OB PIaSHE RO SPGPUR " onih oA R b titEe omb) and
heatasthed nwieh wadéil @Q@Oml;l)SﬂmeLmrgan‘Enmamwasaﬁled gverr magnesium
a cegl .p
L e o S
WI tchromatography on sxllca gel elu’ung with ethyl acetate:pentane, 33:67 to
100:0 to afford the title compound as a white solid in 98% yield, 526mg.
15 LRMS (ES™): m/z [M+H]" 482/484

Preparation 45
(25)-1-[(2 R)-4-Benzovl-2-methyl-piperazin-1-yl]-2-{8-[2-(2-trimethylsilanyi-
ethoxymethyl)-2H-pyrazol-3-yl]-quinolin-5-yloxy}-propan-1-one

Ha(_{,
Si~
\ CH,
N /\O/\/
N
20
Tetrakis(triphenylphosphine)palladium(0) (6mg, cat), 1-[[(2-

(trimethylsilyl)ethoxy]methyl]pyrazolyl-5-boronic acid [(50mg, 0.1mmol), J.
Med. Chem. 41 2019-2028; 1998] and sodium carbonate (175mg, 1.6mmol)
in water (0.5mL) were added to the compound of Preparation 44 (50mg,
25 0.1mmol) in tetrahydrofuran (2mL) and the mixture was heated under reflux



water (5m ) and brine (2x5nL). The organi c phase was
dried over magnesium sul fate and concentrated in vacuo

W eoogiows4an orange oil. The oil vvas purified bpCTB200W002562
chr omat ogr aphy on silica gel, létl ng with
di chl or onet hane: net hanol , 99:1 %8 96:4 to afford the

title conpound as a yellow solid. LRVE (APCl ): mz
[ MtHf 600 Preparation 46

(28 38[ hadrd) -Th&eaeybn ZmB@&r'éylwdé' BfSRZvapbrated2ufider reduced

- | 5-
TeP LIS B AP B BaE e web dipolit CECWQFHBPB“%&S&%W@&W with
t owareri C(Brrﬂ_90|a¢|d! Swrind i ( QRS@ﬂ_rt HEhe nitd piiase was dried over

2 AL i Bt B L R ik 1. e o

5f owa3 tpified Tine rceluwnm oohramaiogeaphys omlersllntal ugedd eluting  with

W HEthrSMe%%mﬂﬁnéllg@‘) t8 > Onﬁﬁg@mﬁe Stﬂfeuf;éh%gund as a

aqueous pot assi'um carbonate so and —wat er
(2Xe|!lQWnS9>|Id The organic |ayer was dried over magnesium
sul kpie (Apd|'so L @n vacuo to afford the title
compound as g H\m?p\g gllc])m in quantitative yield, .8g.
LRVE (APCl ): mz [MrH 420Preparation 47

05 p?ege(ra’[,é’,)ﬂ,@ Benzoyl - 2- met hyl - pi per azi n- 1- vn- 1- et hyl
l i j d .
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o_

es i ¥ 5

0. Bropain} 1 odlechl or ob| s( tr| phenyl phosphl ne) pal | adi um
(24ng, 0.03mml) and triethylamne (83m _, O nmol)
were dissolved in a m xture of nethanol cgsm_) and N, -
di met hyl f or mam de (0.5nL), and transferr d to a seal ed
vessel . The vessel :

z eateq: ﬁ m xture
was stirred under 10 alabo
O\N+/ iﬂ/ ﬁ)
0

CH,

meta-Chloroperbenzoic acid (1.54g, 4.44mmol) was added to an ice-cooled
solution of the compound of Preparation 42 (1.5g, 3.7mmol) in
dichloromethane (15mL) and the mixture was stirred at room temperature for
3 hours. The reaction mixture was then diluted with dichloromethane (10mL)
and washed with saturated aqueous potassium carbonate solution (10mL)
and water (2x 10ml). The organic layer was dried over magnesium sulfate
and concentrated in vacuo to afford the title compound as a white solid in
quantitative yield, 1.89.

LRMS (APCIY): m/z [M+H]" 420




nonoxi de gas for 42 hours. The reaction m xture was
then filtered through Arbocel (r), washing through

wordok/onsthanol and the filtrate was concent r at BCI/IB2004/002562

vacuo. Purification of the resigge by colum
chromat ography on silica gel, eluting wth ethyl
acet ate: pentane, 75:25 to 100:0, afforded the title
compound in 41%yield, 50ng. LRVS (APCI ): mz [ MtH|

inEling-P-earbax oitlineethyllesiat , 0. 135mml ) was added
to a solution of the conmpound of Preparati &1 47 (40ng,
0.09mmol ) in dioxane (3 ) and the m xturg was heated
at 60CC for 3 hours. T
under reduced pressurp
in water (20m) angwé et W
phases were separ atjed q d the orgpni c |Jphase was
di scarded. Th®saquedys phase was aci dicH,ed with
glacial acetic acid and re-extracted with ethyl
acetate. The retmi ned organic phase (2nd washi ng) was
dried over n@gﬁésiun1sulfate and concentrated in vacuo
to afford the title conpound as a pale yellow solid in

567%vyield, 26my. LRVS (APCl ): mz [MH 448

PreRar 8hio?d  88mbéahdlof ( Pleparation 66, (130mg, 0.3mmol),  dichioro-

2).- 4- | - 2- et hyl - 21- >
?)cmgﬁglgﬁ%t?s}éph%ﬁ%%a‘lg@ﬁﬁ{ ©4me @m)m fuamdetr@hxlﬁ@ine (83uL,
Cmmdl)?lﬁ/vééagiﬁs?l\géﬂ (iﬁgﬁg,zm&ttlﬂré fﬁ’ﬂr)!r%ettﬂélﬁél:n ﬂ%gib)' and N,N-
nmon or.l.,dae , mp |

(R (0 Sty FRRRGr e 8 Pangelod Hepagbihe vessel

10 i rwals rhetetigdl dol T@XIGIand te) miktardeadsedtiaéd under 100psi of carbon

15

20

25

monoxide gas for 42 hours. The reaction mixture was then filtered through
Arbocel®, washing through with methanol and the filirate was concentrated in
vacuo. Purification of the residue by column chromatography on silica gel,
eluting with ethyl acetate:pentane, 75:25 to 100:0, afforded the title
compound in 41% yield, 50mg.
LRMS (APCI"): m/z [M+H]" 462

Preparation 48
5-{2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-
quinoline-2-carboxylic acid

Q
CH, (\N
N
0 O CH,

OH

1M Sodium hydroxide solution (130uL, 0.135mmol) was added to a solution
of the compound of Preparation 47 (40mg, 0.09mmol) in dioxane (3mL) and
the mixture was heated at 60°C for 3 hours. The solvent was then evaporated
under reduced pressure and the residue was dissolved in water (20mL) and



12
pu

O C for 72 hours. The reaction m xture was then
rified directly by HPLC using a Phenonenex Luna C18

W@ yBsem34£l uting with PCT/IB2004/002562
wat er/ acetonitrile/trifluor oacet8i70 aci d

(5
ti
50
(3
pi
1-
ad
40
a

:95:0.1):acetonitrile, 95:5 to 5:95, to afford the
tle conpound in 34%yield. LRVS (APCI ): nfz [ MtH|
9Pr eparati on 50

M%)siﬁd\/ﬁﬁﬂlwbw ra(oé@te?-’l(lwicﬁiht@bé?-\gettsé ?&p}irem@pam‘n\the organic-
razi ne- 1l-car po CC_acl rt-ou est.e r . .
Riaeexyine dierdasor ol rrieats Tt agdiRe y tgecial acetic

deitl tandarsestpactsd onitiofethyle acetapm uTitie ofetdnep arganin phase (2™

g‘tﬁ%&% nw‘%i 7%{5% ?)V%'n E’%%”,eﬁg{rﬁ;ﬁtdﬁél}é %lgnﬁgg%rg%rgt&tég "l vacuo to

5caefiond the tite cagppound as Bpatedie)owrsdlidrin &7%y e, rEmg.
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_{_ﬁl\hﬁ (ﬁp@?}‘fﬁ]{/) H\W@H? Aggled and the sol ution was

Irred Tor nutes: (3S)-3-Methyl -piperazine-1-

carboxylic acid terf-butyl ester (335 ng, .7mvl) was

ad

(APCl ): mz [MrH 400 Preggr at jon

(2
-2
Th
st
ho

gedpandioh® m xture was stirred for 1 hours. The

I d

inolin-5-

S)-1-r(2ffl-2-Methyl -pipprazijn-1 -
- (qui nol i n-5-yl oxy) -pra ;
e conpound of P S
irred in 4M hyd
urs. The reactiW

244 on $H0 ( 0. 75mmol ) was
oric agid ipydi oxane (3nL) for 2
ture was ¢

NH

A mixture of the compound of Example 60 (50mg, 0.11mmol), tetrabutyl
ammonium fluoride (30mg, 0.22mmol), triethylamine (0.16mL, 1.1mmol) and
benzylamine (0.13mL, 1.1mmol) in dimethylsulfoxide (1mL) was heated at
120°C for 72 hours. The reaction mixture was then purified directly by HPLC
using a Phenomenex Luna C18 system, eluting with
water/acetonitrile/trifluoroacetic acid (5:95:0.1):acetonitrile, 95:5 to 5:95, to
afford the title compound in 34% yield.

LRMS (APCI*): m/z [M+H]" 509




concentrated in vacuo to afford the title conmpound as
a pale yellow solid in quantitative yield, 348 ny.
WORNSO(BRCI ): mz [ MH 300Preparati on 52 PCT/IB2004/002562
(2S)-1-[(2fi)-4-Benzoyl - 2- net hylggpi perazin-1-yl|-2-(2,
8-di chl oro-qui nolin-5- yloxy)-propan-i -one d o A
m xture of the conmpound of Exanple 60 (200ng, 0. 4mmmol)
and Nchl orosuccinimde (61ng, 0.4mol) in acetonitrile
( meamgnhié)at ed at 40 C for 48 hours. The sol vent

. s ,
\Aﬂﬁﬁﬁiﬁ&bﬁﬂ/ﬂ.@! (2X10TL) The organl c phase was
dried over magnesium sulfate and concentrated in vacuo
to give a yellow oil. The residue was purifi by
col umm chr omat ography on silica gel, e uti ng,Wst h
di chl or onet hane: ' C‘L tlhe
conmpound as a whi
(APCl ): mz [Mt
(2S)-1-r(2f?)-2 2- car bonv
- pi perazi n- 1-vl Xy) - propan- 1-one A
sm xture of the cound of Prepardtton 51 (1 50ng, O
ol i n| c 2L
Il BS54 Onf R, ?49% ¢ SEPEehy AbnREAed to a
hesasparmiaplod shbatendiethyf Preparation) 4and00mg, 1.7mmol) in N,N-
tr 1 n I
(AR, B Tom 2 Rlor 1Bl PLETERARGF amino propy)
Th@anb@dumlcdm (B9 kmgr 4. &Vasmqh)eﬁnmtrlatrytaminEh(G dmihes. 1mmol) were
o?' 58&1?& Qﬁgttﬁé%hﬁ%ﬂ washaflred fob 5SAMUEER. 325 \1eehyi-piperazine-1-
carboxylic acid tert-butyl ester (335 mg, 1.7mmol) was added and the mixture
was stirred for 18 hours. The solvent was then evaporated under reduced
pressure and the residue was dissolved in ethyl acetate (30mL) and washed
with water (20mL). The organic phase was dried over magnesium sulfate and
15 concentrated in vacuo to afford the title compound in 48% yield, 332mg.
LRMS (APCI"): m/z [M+H]* 400

Preparation 51
(25)-1-[(2R)-2-Methyl-piperazin-1-yl]-2-(quinolin-5-yloxy)-propan-1-one:

20 hydrochloride
. HCI
CH, (\N’
N

NZ” | o
NS O CH,
The compound of Preparation 50 (300mg, 0.75mmol) was stirred in 4M
hydrochloric acid in dioxane (3mL) for 2 hours. The reaction mixture was
concentrated in vacuo to afford the tlitle compound as a pale yellow solid in

25 quantitative yield, 348 mg.
LRMS (APCI*): m/z [M+H]" 300




(2x10nmL). The organic phase was dried over nmagnesium
sul fate and concentrated in vacuo. Purification of the

wo e®sdus4by col unm chromat ographyon silica gel PCEIB2OAY2562
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25

wi t h di chl oronet hane: net hanol, &9:1 to 95:5, afforded
the title conpound as a white solid in 49%yield,
99ny. LRVs (APClI ): mz [MH] 405 Preparation 54
(2S)-1-r4-(2-Fluoro-benzoy -(2/

OVZe@ahhkklggpera2|n 1-vn-2- (qU|noI|n 5-yl oxy) -
pr A .
P23 28] : i
(ﬂvmumdmoafHJPDnethylan1ne in d|chloronethane (3nL)
was stirred at roomtenperature for 18 hours. The
reaction mxture was then diluted w th dighl or omet hane
and washed with water (2x1Oni). The orgafj ¢ phase was
dri ed over magn fate ﬁnd C :
vacuo. Purification ol u ehr nat
gel, eluting with d
afforded the tit
yield, 153ng. LR : [NH 422 Preparation
55 4- Br ono- 2- g 0 onethoxy phenol™ Brom ne (449ny,
2.81mvol ) was added to a solution of 2-
(trifluoromethoxy)phenol (500ng, 2.81 mmol) and sodi um

?ﬁm@gtp&% Ibggr'i@co% ; @Pgmlexampllgeet QQOﬁig ®.4mhgl) and N-
| 0
i R GoB ol (ea M DA AT D !9”'@%2{?%33&“3%%‘9‘1 al 40°C
eﬁbr astreairavi The eblveht wastihdre ey@pdaidd undaerestugadipressure and
ract.

o 0T84 DulSHG: BB o NP Beng IERET T Wb it vator
Tr(éxtbOMhE)_sTlpmj urgared phgse sagrdriashe\@ranagnapikyn swfaipanga

# g'np'%\'t&?l e 5 :g %g VB! OIlaqﬁb%gldu%Swé@ putified by column

as a soli1d in
chromatography on silica gel, eluting W|th dlchloromethane methanol, 98:2, to
afford the title compound as a white solid in 78% yield, 169mg.

LRMS (APCI*): m/z [M+H]" 472

esolld'

Preparation 53
(2.8)-1-[(2 R)-2-Methyl-4-(pyridine-2-carbonyl)-piperazin-1-yl]-2-(quinolin-5-
vioxy)-propan-1-one

0O

CH, (\N AN
SINTC

A mixture of the compound of Preparation 51 (150mg, 0.5mmol), picolinic
acid (49mg, 0.6mmol) O-(1H-benzotriazol-1-yl)-N,N,N,N-tetramethyluronium
hexafluorophosphate (190mg, 0.75mmol) and triethylamine (0.93mL,
10mmol) in dichloromethane (3mL) was stirred for 18 hours at room
temperature. The reaction mixiure was then diluted with further
dichloromethane and washed with sodium hydroxide (10mL) and water
(2x10mL). The organic phase was dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by column chromatography



23%yield. LRV (APCl ): mz [MH 255/257 Preparation
56

W@ 285086344 - Br onp- 2-t ri f| uor onet hoxy- phenoxy VprBQI/mBRGH002562

10

15

20

25

acid nethyl ester 0 - CHF Dii sgpropyl

azodi car boxyl ate (414nm, 2.14 ) was added dropw se
to an ice-cool ed solution of the conpound of
Preparation 55 (500ng, 1.95mml) nethyl (R)-lactate

(ZQRnsqncal gbratating avith ichidremegthamesmihacol( 894hto 95:5, afforded -

2 G Lot aEaV b5 56 b 405 Lol B8 hour s
anURWE& (AREI") evipMakiEdioinder reduced pressure. The

resi due was dissolved in ethyl acetate and washed with
10% pot assi um car bonate sol ution (2x10m.). The organic

5 phB @ ’somiﬁéed over nagnesi um sulfate and

ograpny
dlﬁlﬂgﬁﬂohéﬂﬁane: rret hanol , 95:5,
conpound as a col ourl ess oil
(APCl ): nlz [ MtH|
(2S) - 2- (4-Brono- 2-

(574nmg, 1.67mMmmoj T [
(4.2, 4.2mmol ) in|di oxane (1OrL) jwas stlrred at 55C
for 3 hours. Thexsglvent was ©hen €wWaporated under
reduced pressure and the residue was dissolved in
wat er (30nl). The aqueous solution was acidified to

gg%t ﬁg{bré LY B d %Y FrBPaRitbha8he 186, €6 B moal), 2-
fluorobenzoyl chloride and triethylamine in dichloromethane (3mL) was stirred
at room temperature for 18 hours. The reaction mixture was then diluted with
dichloromethane and washed with water (2x10mL). The organic phase was
dried over magnesium sulfate and concentrated in vacuo. Purification by
column chromatography on silica gel, eluting with dichloromethane:methanol,
98:2, afforded the title compound as a white solid in 73% yield, 153mg.

LRMS (APCI"): m/z [M+H]" 422

Preparation 55

4-Bromo-2-trifluoromethoxy-phenol
OH

Br

Bromine (449mg, 2.81mmol) was added to a solution of 2-
(trifluoromethoxy)phenol (500mg, 2.81mmol) and sodium acetate (169mg,
2.81mmol) in acetic acid (5mL) and the solution was stirred for 1 hour. The
reaction mixture was then diluted with water (30mL) and extracted with ethyl
acetate (2x50mL). The organic extracts were combined, dried over
magnesium sulfate and concentrated in vacuo to give a colourless oil. The oil



(2x50m). The conbi ned organic extracts were dried
over magnesi um sul fate and concentrated in vacuo to

w@tdosndb3dshe titl e compound as a yell ow solid i PCBOBZ004/002562

5

10

15

20

25

yield. LRVMS (APCl ): mz [ MtH| 27 Preparation 5
(2S)-1-r(2ffl-4-Benzoyl - 2- met hyl"- pi perazin-1 -

-2-(4-brono-2- trifluoronethoxy-phenoxy)-propan-1-one

A sol ution of the conpound of Preparation 57 (150ng,

0. A8BMHrifieli 3Ty - E8lumin chromatography on silica gel, eluting with-

o tggﬁ{%]%&ﬁ;?laqf@?ml % -15’,@2%#&;{5?%%33@?8%5@@9@5@ as a white solid in
0- p3%4 yiemzot ri azol -1-yl)- L, L/, /V,

L/ - r vyl urani uor ophosphat e (260ny,

0. EB‘%@E@L s WHE'Ta%ﬁgéJ{o. 13m, 0.92mol) in

di chl oronet hane (30m ) was stirred at roomtenperature
foﬁﬁé%—rg—ﬁ%g—g The reaction m xture was then dil uted

Wi nmet hane (50m ) and washed wi th water

( 5(R8)y2-(4rBsomar-iilueremathQrsp Yi-pienignic.gcidy methyl ester

di chl or onet hane (50nL) and the conbi ned organic

extracts were dried over magnegidm suptatg and

concentrated in vacuo. The residfe was purified on an

I solute(r) flash silica
di chl or onet hane: net hgpe t—@o afbord the title
conmpound as a white foam )0% yi el d, 213ng. LRVB
(APCl ): mlz [MH] 537/ 539Prgparation 59 4-((1

S) - 2-1Y2R) - 4- Benzoyl - 2- net_hyl Opi per azi n-

1-vl I -1-met hvl - oxo- et hova?%ri f 1 uor onet hoxv- benzoi c

acid nmethvl ester The conpodndrFof Preparation 58
(190mg, 0.37mol ), dichl or &bi s(

| RRSPEROR i s A sy o e drouis o on
elCReFRAISY SOIPTLAL 16 SRETREL TGOt Breparaipa s, Edfo, 1.95mmol
Theetiegs (R)-Metatbe 2@2ingo 198m@aindartcheriphentylir phogshine (614mg,
Stb.r 4%‘1jmol) in tetrahydrofuran (20mL). The reaction mixture was stirred at
room temperature for 18 hours and was then evaporated under reduced
pressure. The residue was dissolved in ethyl acetate and washed with 10%
potassium carbonate solution (2x10mL). The organic phase was dried over
magnesium sulfate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel, eluting with dichloromethane:methanol,
95:5, to afford the title compound as a colourless oil in 76% yield, 638mg.

LRMS (APCI"): m/z [M+H]* 305/307

) Y

, uth\ng with

Preparation 57

(2.5)-2-(4-Bromo-2-trifluoromethoxy-phenoxy)-propionic acid
H.C OH

Br O O

e

F

A mixture of the compound of Preparation 56 (574mg, 1.67mmol) and 1M
sodium hydroxide solution (4.2mL, 4.2mmol) in dioxane (10mL) was stirred at



under 100psi of carbon nonoxi de gas for 42 hours. The
reaction mxture was then filtered through Arbocel (r),

wor®hiong44 hr ough wi th nmet hanol and the filtrat BCTEBR004/002562

15

20

25

30

concentrated in vacuo. The resgglue was purified on an
Isolute(r) flash silica colum, eluting with

di chl or onet hane: net hanol, 97:3 to afford the title

conmpound as an orange solid in 85%yield, 55ny. LRVB

@% for. 3 miaurg. MHh sobBnPmvegsathabi evap oediedouriderhreduced pressure -
fé’llxclj QH\é %sﬁﬁ@%ﬁ@dcﬁ%scg (% ﬂ?\/\%@%}e{)%imd@gcﬁ%ﬁgﬁggw solution was

wer e ove

m@gél'edt iooﬁHZGWlibl?ﬂ\d hmo@aﬁm@ﬁ@ and rdpated ivg 2thy] acetate
5bf’rﬂ_)apﬁé %BM@F]Sd *&)Ydﬁj'érﬂé)éﬂ%&@'w&é dﬁed over magnesmm sulfate

e o B Bt ol i

|@|dshovvn bel ow, were prepared by the net hod

dl?ﬁ&{éeﬁég%f‘? 3he BBPHRERA Sna et a- onl of oper benzoi .

acid CH No CH No. R5 LRVS (APOl ): mz [MH 62 420

-4- Benzoyl - et hyl - pi perazin-1 -v
M)-4sBeini a—meﬂmhpmarazm 1-yl}-2-(4-bromo-2-

trifluoromethoxv-phenoxv) -propan-1-one

0
Br
CH, K\ N
N
0
WO o  CH,

F

F

A solution of the compound of Preparation 57 (150mg, 0.46mmol), (3R)-(3-
methyl-piperazin-1-yl)-phenyl-methanone [(93mg, 0.46mmol) J. Med. Chem.,
43(23), 4499; 2000], O-(1H-benzotriazol-1-y)-N,N,N,N -tetramethyluronium
hexafluorophosphate (260mg, 0.69mmol) and triethylamine (0.13mi,
0.92mmol) in dichloromethane (30ml) was stirred at room temperature for 18
hours. The reaction mixture was then diluted with dichloromethane (50mi)
and washed with water (50ml). The aqueous phase was re-extracted with
dichloromethane (50mL) and the combined organic extracts were dried over
magnesium sulfate and concentrated in vacuo. The residue was purified on
an Isolute® flash silica column, eluting with dichloromethane:methanol, 99:1,
to afford the title compound as a white foam in 90% vyield, 213mg.

LRMS (APCI"): m/z [M+H]* 537/539




propan-1-one The title conpound was prepared by the

nmet hod descri bed above for Preparation 46 using the
w@eospouisas of Preparation 43. LRVS (APCI ): ni zP¢IVIEIP04/002562

420 Preparation 65 3

(2S)-1-r(2f?)-4-Benzoyl - 2- met hy? - pi perazin-1-yl]-2-(1-

chl or o-i soqui nol i n-5- yl oxy) - propan-1-one Phosphorus

oxychloride (0.20m, 2.1 8mvl) was added to a

S oPrdpaeaticaf 59 he conpound of Preparation 64 (305ng,

0.7 gligtg ) |$2 REL hane ) _and the reaction
mm E{ % M@?%fﬂ“ﬁ?&’%%ﬁ hours. The m xture
wasytlHemetidt2eoxa-ethoxy peiomaihexyrbengeicacid methyl ester
water (75mL). The resulting aqueous m xture was

basified wth concentrated ammonia sol ution and
Ax75m.). The conbi ned
sul fate” and

s{s were then LedHeye gagnesi um
ent r d ifn vaguo. P ation of the

resi due by ch orrat{rd:) y on a gel,
0 neg 99:1, afforded

orgghi c ¢

eluting wth s) anegmet hanol

the title gongound as whi te foamin 40%vyield,

127my. LRVR (APCI ): m@ [M%¥H4y 438 Preparation 66

1-f(2/7?)- enzoyl - 2- net hyl - pi perazi n-1-yl 1-2- (2-chl or

o- qui nol i'n-5+yl oxy)- propan-1l-one C cr The title

compound was prepared by the nethod descri bed above

for Preparation 65 using the conmpound of Preparation
62Thé R\ PG ) (ofnT Prdpdratiod 368 (190mg, 0.37mmol),  dichloro-

bis(triphenylphosphine)palladium  (30mg, 0.04mmol) and triethylamine
(0.10mL, 0.74mmol) were dissolved in methanol (10mL) and transferred to a
10 sealed vessel. The vessel was heated to 100°C and the mixture was stirred
under 100psi of carbon monoxide gas for 42 hours. The reaction mixture was
then filtered through Arbocel®, washing through with methanol and the filtrate
was concentrated in vacuo. The residue was purified on an Isolute® flash
silica column, eluting with dichloromethane:methanol, 97:3 to afford the title
15 compound as an orange solid in 85% yield, 155mg.
LRMS (APCI*): m/z [M+H]" 495

Preparations 60 to 61

20 The following compounds, of the general formula shown below, were
prepared by the method described above for Preparation 26 using the
compound of Preparation 25 and the appropriate hydroxyquinoline or
hydroxyisoquinoline.

25



Preparati on 67 2-Met hoxy-4-net hyl sul fanyl - pheno

Butyl lithium (1. 7Min pentane, 14.5nL, 24.6mmvl) was
wa@owsedigeopw se to a sol ution of PCT/IB2004/002562

4- br onp- 2- net hoxyphenol (2. 00g, 99 85mmol ) in

tetrahydrofuran (25nL) cool ed to - 78 C. The m xture

was stirred for mnutes and was then warnmed to - 40 C

and stirred for a further 30 mnutes Dinethyl

disul fintg (1} 06, 11.8Amml) was addegMSdAPOE")Mingk IMeH]

was|STi[red @l roomtenpefature 1Qr 18 hours. d%ter

was|thef™ added to the rea t|on and t he result
2M hydrochl ori c
ated and re-extracted

m xture was f[aci di f e

aci gd. The aﬂueous d
with ethyl acetate a.caopbi ned organic fractions
were then drfi ed overNnagnési fate and

concentgated 1 n vacuo to igive an ¢range oil. %’ s ol
was| purffied by colum chff omat ogr aphyon silic %

elufing wth pentanpedietRy , 95:5 to 80: 20, to
affprd the title dpnpo $ ite solid in 48%
yi el d, 800ny. ‘ 4 d: 2.40(s, 3H)
3.90(s, 3H),l 5. 50(br¥, ), 1 6.90(m _ 3H)

Preparatlon 68
6- Hvdr oxv- 7- met hoxv- 3. 4- di hvdr o- 2H- i soqui nol i n- 1- one
Ove A m xture of lithiumiodide (0.32g, 2.41mol) and

6 Theli fobRngy -cbrip @brlrdsﬂr of i iEPehinedinula- eRewh0 below, were

eﬂeeaf%“ﬁﬁ% th%u?@th@ﬂqeﬂ" et éva%e {RerPRPAAIGE B using the

5 unmmpomhls:eﬂPmmamnfres abande ard intkie-cdroparbdrizedt agid
col utm chr omat ography on silica gel, eluting with
di chl or onet hane: net hanol , 96:4, to ford the title
conpound as a pale yellow solid, 0.1 g LRVMVs (APCl ):

mz [ MH 194
CH, (\N
R2 N
\O)\ﬂ/ W)

o] CH,
10
No. R°® LRMS (APCI*): m/z [M+H]*
62 420
| X
—
’il+
A
63 420
AN
+N| P
-




Preparati on 69 Acetic acid 3-acetoxy-5-nethyl - phenyl

ester Acetic anhydride (22.6m , 0.24npl) was added to
wa@eosoe3epol ed sol uti on of 3, 5-di hydr oxyt ol ueneCT/E8820@i#02562

O Onol) and triethylamne (56m,; 0.40mol) in

di chl oronet hane (86nL). The reaction m xture was

warnmed to roomtenperature and was stirred for 60

hours. Water (1007) was then added and the mi xture

was stirred vigorously for 3 hours. The organic |ayer

was separated and the aqueous | ayer was re-extracted

wi t h di chl or onet hane(3x80m ). The conbi ned organic

exPragdrationsd washed with brine (801), dried over

RS Y S A

re C
5si prapargdtoneel uting with ethyl acetate: pentane,

66: 33, to afford the title conpound as a col ourl ess
oil in 94%vyield, 15.7g. LRVB (APCl ): iz [MFNH ] 226
Preparation 70

1- (2, 6-Di hvdr oxy- 4- net hyl - phenyl ) - a A

sol ution of the compound of sequg?ﬁ (10 712g,
48. 6mmol ) in chl orobenzene Oy was Jadded drgpw se
to a suspension of al um nodm oringe ( 9.44v

145. 8mol ) in chl or obenzene (5 ), Awarnmed to 90 C
and the m xture was i redfof oneCour. The reaction
m xture was then as pipetted carefully
onto a m xture .of _Nge_aRr M hydrochl oric acid. The
resul ting m xt ul® was exttacted with ethyl acetate
(3x200nmL) and the conbined organic | ayers were washed
mﬁﬁg brine, dried over magnesiu
conce

syl fate, and .
ile 5ompatind Was Prebared; Blie Nmdneltipf fegciiged above for
10 COPtuparativ @ A8t IR Gy compsuhd ©f Ryeparatibntdizng wit h

PPRRIS RRBY: RSTidLey At 1°

Preparation 65
(25)-1-[(2 R)-4-Benzoyl-2-methyl-piperazin-1-yll-2-(1-chloro-isoquinolin-5-
15  yloxy)-propan-1-one

0
CH, ,/\N
N
0
N O CH,
N~
cl

Phosphorus oxychloride (0.20mL, 2.18mmol) was added to a solution of the
compound of Preparation 64 (305mg, 0.73mmol) in dichloromethane (15mL)
and the reaction mixture was heated at 100°C for two hours. The mixture was
20 then cooled to room temperature and poured onto water (75mL). The
resulting aqueous mixture was basified with concentrated ammonia solution
and extracted with dichloromethane (2x75mL). The combined organic
extracts were then dried over magnesium sulfate and concentrated in vacuo.
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80:20, 75:25 to afford the title conmpound as a yell ow
solid in 66%yield, 5.31g. LRV6 (APCl ): mz [MH 167
woe@patatd on 71 3, 6- D et hyl - 1H i ndazol - 4- 0 A BOI/IR2001002562

of
et

the conpound of Preparation 7@ (4.15g, 25mml) in
hyl ene glycol (701) was added dropwi se to a

sol uti on of hydrazi ne nonohydrate (2.4nL, 50mmol) in

et
at

hyl ene glycol (15nL) and the m xture was stirred
Padificatorper aheresfdue by miumanchramaltdgraphlyosn 8lica gel, eluting -

The o] ed r ct |
ot PG el Fo2hbhfa T GICEoRBYLRY oo a white
Théaammeéo% vield, L]Qf'im@,s extracted with ethyl acetate
(4 O"%i extracts were washed with
0/3530 [ msul pﬁ{??g\ﬁ%%‘ and brine (200n). The
Sorgani ¢ phase was dried over magnesi um sul fate and
copesidrafibgdel N vacuo. Purification of the residue by

et

col un&wcnromatorah n, SI|Ir(]: gel eI Lftl

n
qgumcplm 5-vioxy)-

commmmea. yel | ow soI | d | n 95% y| eld, 3.84g. LRMB

(APCI" ): mz [MH 16 Preparation 72 0

4-

azol e terf-Butyl di nethyl chl

(fe/t-Butyl-dinethyl-silanyloxy)-3,6-d

met hyl - 1H i nd
38,39l )

and i m dazole (1.05g, 15.4 F) re

solution of the conpound of ARrepHrati 0PNy,
3.08mml ) in N, N-di net hyl or i de Jand the r&action
m xture was stirred at O C fors1 h and at room

tenperature for hoy

tertbutyl di nmethylc Io.ro e (51 nmg, 3.39nmol) was
added and the reage oW xpdre was heated at 80 C for
48 hours. The <di ven{\l was then evaporated under

10 [) efHg eﬁﬂ@r&ﬁﬁyb@n@nﬂ/abhgré@%@ ugy Whe Raéthblli @8sstibed above for
e{:’reparatlon %!3 using the compound of Preparation 62.

LRMS (APCI): m/z [M+H]" 438

Preparation 67
2-Methoxy-4-methylsulfanyl-phenol

S
H,C”
OH
6]
H,C”
tBu’[yl lithium (1.7M in pentane, 14.5mL, 24.6mmol) was added dropwise to a
solution of 4-bromo-2-methoxyphenol (2.00g, 9.85mmol) in tetrahydrofuran
(25mL) cooled to ~78°C. The mixture was stirred for 15 minutes and was then
warmed to —40°C and stirred for a further 30 minutes. Dimethyl disulfide
(1.06mL, 11.8mmol) was added and the mixture was stirred at room
temperature for 18 hours. Water was then added to the reaction and the
resulting mixture was acidified to pH1 with 2M hydrochloric acid. The aqueous
phase was separated and re-exiracted with ethyl acetate. The combined
organic fractions were then dried over magnesium sulfate and concentrated in
vacuo to give an orange oil. This oil was purified by column chromatography



acetate and water. The organi c phase was separ at ed,

washed with brine (2x101), dried with nagnesi um
wa@osata4and concentrated in vacuo. The resi duBCTEBR004/002562

purified by columm chromatograplgy on silica gel,

eluting with pentane:ethyl acetate, 15:85, to af for d

the title conpound as an orange oil in 23%yield. LRMS

(APCl ): mlz MH 27Preparation 73

4- 6h egilicBygey; | eldiimg bt pshlaaeydiety) ethes; 968 tdB0-20)1dazafford the

ldie-.!i . EQE E%XEI 'g%ﬁﬁé‘l’hq"ft erﬁFgﬁ;@ég/ﬁgﬂoe’rsogrﬁé.ert - but yl
4 dﬂNMWB@isndWMHii)né: @AO0(sy,3H), £n9@(s) 3y, e5.50¢ked, tidl), 6.80-

g@g @l{l_pd of Preparation 72 (580ng, 2mmol) in
d| chl’oro hane (5nL) and the reaction m xture was

5st|rred for 1 hours. Water was then added to the

concentrat ed i n vacuo. Purlfl catl on of the resi due by

col utm chr omat ogr aphy on si QHeluting with

pent ane: et hyl acetate, 95:5, @ ded the title

conpound as a col ourl essHii| tn B88%yield, 527ng. LRMS

(APCl ) : mz [MH 377 Preflarati o

4- Hvdr oxy- 3, 6- di net hyl -i nda®ol e- 1- carboxylic acid
pptert- butyl este r HC CH Tetrabutyl anmoni um fl uori de

sol ution in tetrahég)rofuran 21nm, 2.1 mmol) was

ad‘déﬂlxmr@p% lgiugm iadide(UBRENn2 4 mmel) campwr@imﬁhoxy -3,4-dihydro-
Pr@rﬂﬂé@(ﬁuuﬁﬁﬁrﬁﬂo’?@@b') g éfﬁﬁ‘?hr)nol)rin bef ?";EHI?HI 3 nu ﬁeated at

sol uti on was irred
?rQEJg?n nfehiaUWise f §°Pﬁeﬁbt"2é%3 tb@ﬂeevmatq%wnder reduced

ao&eésnre taha mexlfelsrc&leaﬂ@st;Slﬁlf@@iulﬁ’;@'ébs)ldmﬂdl’frém‘d?@graphy on silica
15 ex&eﬁ agfu%ng w&h dchc}/romethane :methanol, 96:4, to afford the title compound
as a pale yellow solid, 0.19 g

LRMS (APCI"): m/z [M+H]* 194

Preparation 69

20 Acetic acid 3-acetoxy-5-methyl-phenyl ester
0]

L

0~ “CH,

H,C o)

A

H,C 0]

3

Acetic anhydride (22.6mL, 0.24mol) was added to an ice-cooled solution of
3,5-dihydroxytoluene (9.93g, 0.08mol) and triethylamine (56mL, 0.40mol) in
25 dichloromethane (86mL). The reaction mixture was warmed to room
temperature and was stirred for 60 hours. Water (100mL) was then added
and the mixture was stirred vigorously for 3 hours. The organic layer was
separated and the aqueous layer was re-extracted with dichloromethane



acetate (2x10OrL). The conbi ned organi c extracts were

washed with brine, dried over magnesium sul fate and
w@emwsentssat ed i n vacuo. Purification by col unmPCT/IB2004/002562

chr omat ogr aphy on silica gel, bgtl ng with

pent ane: et hyl acetate, 70:30 to 60:40, afforded the

title conpound as a white solid in 76%yvyield, 280ng.

LRVS (APCI ): mz [MH 261 Preparation 75

( 2(380nMDJ2f e ¢oBbirany brghrrmtdxrrbew Waaﬁral'ishled/ gunhzbrkm (80mL); -
£ bR et BH s SR Pl R R AR5 e Heresicuc was
7 Bumifigd | by column chromatography on silica gel, eluting with ethyl

éroc ? (f 1@%01@’5?0?{1’ ?éré‘%léaé&%bhﬁddé‘s a colourless oil in

5(39"9%3('3 ©h{d.- pi per azi n- 1- yl ) - phenyl net hanone

[ (LRRIS (APBIMPAYz [MNMpd 2oghem  43(23), 4499; 2000]
wer e added to a soI ution of

(R -(+)-2-benzyl oxypropionic acid (972ng, 5.3mmol) in
d|B|'é[mraﬂ@mrmne ( OrL) and the m xture was stirred for

eﬁ]aﬂgﬂéw oxypr opi oni ¢ aci d

(5.65mg, 2.9mmol), 1 hydroxy g A
(413ng, 2.65mmol) and N-net Y pholGHe (808 ni,
7.3mol ) were added and the ure was heated under
reflux for 3 hours. Watgp-wassthenpgdded to the
10reaction mixture and the® aqueous sol uti on was
exAr golugidnwiof hthdi Galngooumelt fuin € réRxatoh) 69 TIED. Gagblzme@lmmol) in

o S BEEr Ge MOaE ELSEf gf rnir
phohierrd@ﬂ91444§d1656mmolgmshm®mnzfemee(5@nd_) warmed to 90°C, and
%eﬂr‘iitﬁree%as st\’r?éd*fbr S 'h%'uFaT !'ré’lrr‘egé’trcﬁpkmmre was then cooled

onat
15 peandim{aseprgat%/ogc@@r@flgly %05@ mw@rrpoogm:eband 2M hydrochloric acid.

et %%ﬁhg ﬁ%&ﬁ‘@”@ﬂas Sraketed a«rrfrp@dgﬂ a&ﬂafé {3:200mL) and the

conpound a white foamin 81%
c mbmed organlc layers were was ed wrth brrne d%ed over magnesium

sulfate and concentrated in vacuo. The residue was purified by column

chromatography on silica gel, eluting with pentane:ethyl acetate, 84:16,
20 80:20, 75:25 to afford the title compound as a yellow solid in 66% yield,

5.31g.

LRMS (APCI"): m/z [M+H]" 167

Preparation 71
25 3,6-Dimethyl-1H-indazol-4-ol

OH o

\N
/
H,C N
A solution of the compound of Preparation 70 (4.15g, 25mmol) in ethylene
glycol (70mL) was added dropwise to a solution of hydrazine monohydrate
30 (2.4mL, 50mmol) in ethylene glycol (15mL) and the mixture was stirred at



LRVMS (APCl ): mz [MH 367 Preparation 76

(2F0-1-[ (2ffl - 4- Benzoyl - 2- et hyl - pi per azi n-1-vO 2- hvdr
w@zopsptapan- 1- one Pd(OH) (300ng, 2. 2mmol ) and BETBROQm02562

formate (1.37g, 22mmol) were ad%%d to a solution of

t he compound of Preparation 75 .45g, 3.9mmol) in

et hanol (30n.) and the m xture was heated at 60 C for

2 hours. Tlc analysis then showed that the reaction

ha%csmt térﬁ@@raﬁﬂecmmheho@mm addigg°enadr BA( Bhhutes. The cooled-

300 foll
{ S eaioncmbate WaSahen Poiid PTp Weer Ahg: WaR R eiigrdo PHB with
unECétl@bbldOﬂ'hbe:quﬁWStmler@Bllm; eatraved witmethp diceldte (4x200mL)

o 08 o8, b, SRa ik Tafiad I neg %Pﬁéﬁ?gﬁ#ﬂ% (200mL)

5f i Bnddrimew@80ods)cEhe ongadc iphasasvas diietl oher magnésiinnaglifate and
p“Ebﬁé@rﬂréMﬂ‘iﬁ oCBUATEIRM GPRS r%g\d%bl kgfgoﬂj‘ﬁlm cp][om%tography

elutin or onmet hane: net h

Chent pilee GRlmebiling 461 oAt 2oRjalR poNtne; HS5G, adgrded the fitl
Ré%ﬁ%}&b as'a Yol ¥t iredgoRjieRRBEAPEN 77 4-f(1

S)
AL BG okl My'r'l piGkr azi n- 1-yl i - 1- met hyl - 2- oxo- e
10t hoxyi - . b-di net hyl -i ndazol e-i -carboxylic acid
fetf - but vl te rThe conmpound of Preparation 76 (70nyg,
0. ONde tert - butyl azodi carboxyl ate (233ng, 1.01
mét(feraBatypolimethyl-simpiotd . 6dimbény Hoindapbiene
(380mg, 1.13mml) were added to a solution of the
compound of Preparation 74 (70mg, O.Zmmml) in

di chl oronmet hane (3nlL) and the re 3m Xt ure was
eng

stirred OC for30 mnutes and,at erature for
hours. The reaction m xture Wés t] ered through

a filter tube, washinyi;&hr gug iQ h d(DIﬁJ']l or onmet hane.
¢di um hydr oxi de
misul fate and

The filtrate was washed w
solution, dried over magnd
concentrated in vacuo.

15
tert-Butyldimethylchlorosilane (511mg, 3.39mmol) and imidazole (1.05g,
15.4mmol) were added to a solution of the compound of Preparation 71
(600mg, 3.08mmol) in N,N-dimethylformamide and the reaction mixture was
stirred at 0°C for 1 hour and at room temperature for 18 hours. Additional tert-

20 butyldimethylchlorosilane (511mg, 3.39mmol) was added and the reaction
mixture was heated at 80°C for 48 hours. The solvent was then evaporated
under reduced pressure and the residue was partitioned between ethyl
acetate and water. The organic phase was separated, washed with brine
(2x10mL), dried with magnesium sulfate and concentrated in vacuo. The

25 residue was purified by column chromatography on silica gel, eluting with
pentane:ethyl acetate, 15:85, to afford the title compound as an orange oil in
23% yield.
LBRMS (APCI"): m/z [M+H]* 27

30



Purification of the residue by col um chromatography
on silica gel, eluting with pentane: ethyl acetate,

wa 0601434 20: 80 afforded the title conpound asPET/VB2004002562

10

15

20

foamin 34%yield, 45ny LRVS (ARGL ): mz [MrH 521
Bi ol ogi cal Data The ability of the conmpounds of
formula (I) and their pharnmaceutically acceptable
salts, solvates and derivatives to nodul ate gpl20
acﬂrgmamnonr}’aaartl cuI ar inhibit the interaction of
gp ! I-Ci)4’

co pdteragai nst Hl V-1 fu5| on. The gp160 [ nduced
cell-cell fusion assay uses a HeLa P4 ceII line and a
CHO- Tati O cell line. The HeLa P4 cell |jne expresses
CCR5 and CD4 and has been transf ect|ed3 Pt HI V- 1
LTR- b- Gal act osi dase. The nedi aHf,@-r—Sl +e—celLl line is
Dul becco nodified eagl e'Hi medi um ( H(W t hout

L- gl ut ani ne) contai ni ng '10% , aI f §er um (FCS)
2mM L-gl utam ne penicillin/
100U/ mL penicillin + 10ng/ b
g/m puromycin. The CHO cel | |
(transcriptional trans activatg [_)_
froma CHO JRR17.1 cell i at has been transfected

with pTat puro pl asrﬁlﬁ.gz]\?he dia for this cell line

is rich mediumfor ian Oell culture originally

devel oped at Roswel | riCHyenorial I nstitute RPMVB40

(W thout L-glutam ne) containing 10% FCS, 2nM

L-glutamne, 0.5 ng/m Hygronycin B and 12ng/ m

puDotert;butyl ThieafBdnat&RG0O3 g, 1ZE3@xmnsle sses gmnrﬁ@tr(ylld?ﬁlrbopyndme

2 e @AM Bl WBeRTEBSH ALY blshathtld 5 (ssomg
2mmol) in dichloromethane (5mL) and the reaction mlxture was stirred for 18
hours. Water was then added to the reaction mixture and the aqueous
mixture was extracted with dichloromethane (3x10mL). The combined organic
extracts was dried over sodium sulfate and concentrated in vacuo.
Purification of the residue by column chromatography on silica gel, eluting
with pentane:ethyl acetate, 95:5, afforded the title compound as a colourless
oil in 66% yield, 527mg.

LRMS (APCI™): m/z [M+H]" 377

cin), and im
Hat

Preparation 74
4-Hydroxy-3,6-dimethyl-indazole-1-carboxylic acid tert-butyl ester

H,C OH

HC G,

Tetrabutylammonium fluoride solution (1M in tetrahydrofuran, 21mL,
2.1mmol) was added dropwise to a solution of the compound of Preparation



Upon cell fusion, Tat present in the CHO cell is able
to transactivate the HV-1 long term nal repeat (LTR)

wee@sen34d n t he HelLa cell |eading to theexpresBRCDIB2064/002562

the b-Gal act osi dase enzyme. Thi s Eapressi on is then
measured using a Fluor Ace(tm b-Gal actosi dase
reporter assay kit (Bio-Rad cat no. 170-3150). This
kit is a quantitative fluorescent assay that

dest(BEV'ﬁfg t1h4':mhﬁ31 In @hrad aroels@lnoa@n@L NP HASH aBOH BB stirred at -

U518 B RS Lerls 7 BRI it o uuRs was then

subddedtte) lﬂwuhixturg andrﬁ!ieeaqeeoms trhixtdreuaassexdracted with ethyl

58%\%\'1? J%{%{'@f‘ E¥ e’ir"lg% S(ldlrhtglﬁ%&’ Qﬁﬂéﬁ IMX’[ OA:clté' Y&RAFAS TP With brine,

5f | daedn@t@n magnegium sutdte a&ﬂ%@%ﬁ@@ﬂr@ﬁﬁi@t it o*acc;@oi?mnflcatlon by

10

15

20

25

30

ﬁol‘é‘i’ﬂr? SEHRBMARY, V?Fﬁﬂgt On oéthAaGQ{ém OWS géﬁi@he ethﬁl acetate,

[ bit fusion ive rise uce nal and,
f ol DS iy 69t Qupaifordigd te magmmswapam Whilgr ik g% yield,
dlgg@ i@ in culture medium a dose-response curve for
n u to calculate I values. All
éaéﬁgzgpgéydpgﬂﬁgﬁfH%gﬂtlon have val ues, according
to t he above nethod, of less than .5mM |C val ues for
th of Exanples 12, 29 and 44 are,
regﬁ%%ﬂggéﬁgg 15nM 134nM and 825an The ability of
c o hrf@ Rf4-Benmayls2-mgthylepip it 2-benz@oxepraparsi -one
gpl20 with CDH4 is furt her dennnstrated usi ng an enzyne

i nked i mmunosor bent assayn(ELI SA). Maxi sorp pl ates
(Nunc) are coated with 2ny) vvel! of anti -gp120 anti body

(D7324). 100m of gp—ﬂSQ pre d def erm ned by
titration) is added to e€ach [ [ ed for 90
m nutes at roomterrperatdjre The rermved and
the wells are washed wi'thy oS e~buf f er ed
saline) + 0.01% TWEEN(r) (pol yet hyl éne gl ycol sorbitan
nonol aurate). 50m / of con‘poundq s added fol | owed
by 50m

1-Hydroxybenzotriazole hydrate (825mg, 5.3mmol), N-methylmorpholine
(808pL, 7.3mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (1.13g, 5.8mmol) and (3R)-(3-methyl-piperazin-1-yl)-phenyl-
methanone [(1.0g, 4.9mmol), J. Med. Chem. 43(23), 4499; 2000] were added
to a solution of (R)-(+)-2-benzyloxypropionic acid (972mg, 5.3mmol) in
dichloromethane (10mL) and the mixture was stirred for 18 hours. Additional
(R)-(+)-2-benzyloxypropionic acid (486mg, 2.65mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (5.65mg, 2.9mmol),
1-hydroxybenzotriazole hydrate (413mg, 2.65mmol) and N-methylmorpholine
(808uL, 7.3mmol) were added and the mixture was heated under reflux for 3
hours. Water was then added to the reaction mixture and the aqueous
solution was extracted with dichloromethane (2x10mL). The combined
organic exiracts were washed with 2M hydrochloric acid, 1M sodium
hydroxide solution and brine. The organic phase was dried over magnesium
sulfate and concentrated in vacuo. Purification by column chromatography on
silica gel, eluting with pentane:ethyl acetate, 50:50, followed by ethyl



(0.1ng) of soluble CD4 conjugated to horseradish
per oxi dase (Autogen Bioclear). The plate is incubated

w0 200500304 NnUt es at room tenperature before theP@EIB2804/002562

5

10

15

20

25

are washed again. The substrate D

(o- phenyl enedi am ne, Sigma) is added at a
concentration of 0.5ng/mM and the plate incubated in
the dark at roomtenperature for 3 m nutes before 3M

mbcéfat@dﬁ@l%ah@l, 0010, tdiforded dhe title cEapoUmddss & wetite foam in 81%
|nh1 interaction -of gpl20 wth soluble CD4 w ||

71 4BS

q’l‘gé fo a reduced absorbance at 492nm Al the
ExhﬁWlSs(A@fClt)hm/i N4t B®A have | C50 val ues, according
to the above nethod, of |ess than 15mM | C50 val ues
for the conpounds of Exanples 1, and 12 are,

r eEiepaiajiony’6 0. 92mv] 1.0nM and 0. 75nM CLAIMS . A

Cog;@%g"ig(@ﬁ?; S BRI éJn)ietRﬁ -Riberdzin- 194!)-2h¥droxy-grogan-1-one
pharmaceut | y acceptable salt, solvate or

derivative thereof, wherein: Rl is phenyl or pyridyl,
wherein said phenyl or pyrfdyl is optionally

substituted by 1 orH2Cato or roups selected from

hal o, C -C al koxy, CF R2 i R3 are

I ndependently H or C - aI kgl Al kyl; RS is
phenyl ; naphthyl; or a C B epbered, nono-
or bicyclic, aromatic or Hp%irti ally Baturated,

het erocycl e wherein said heterocycl@ cont ai ns 1to 4

 URAED, S8R 2 S, o e FeR B 092 B8mol were
headdedttorm soltienesfntheacampbeny lof Arapatationors (1.45¢g, 3. 9mmol) in
LR E56h L BRIk A L Y i ol T anlysis
- Gheycishaned thaihibey reacten tad m’[ktﬁ@f:hed completlon so additional
Pd(OH), (300mg, 2.2mmol) was added, followed by ammonium formate
(1.37g, 22mmol) added at 45 minute intervals until all of the starting material
was consumed. The reaction mixture was then cooled and filtered through
Arbocel®, washing through with ethanol (10mL). The filirate was concentrated
in vacuo and the residue was purified by column chromatography on silica
gel, eluting with dichloromethane:methanol, 95:5, to afford the title compound
as a white gum in 91% yield, 1g.
LRMS (APCI™): m/z [M+H]* 277

Preparation 77
4-1(18)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy]-
3,6-dimethyl-indazole-1-carboxylic acid tert-butyl ester

CH, 0



CrC al koxy C C al kyl, C Cfluoroal kyl, C -C al kyl ene NR

R7, halo, C -C alkylene CN, C -C alkylene COR8, C-C
wa@bkdgheset CONR R7, C -C al kyl ene SR9, C -C al kpdEIB2004/002562

SOR9, C -C alkylene SO R9, C-Cyghkylene SONR R7, C

-C alkylene NR COR9 C -C alkylene NR CONR R7, C -C

al kyl ene NR SO R9, or C -C al kyl ene R10, or, where R5

is a heterocycle, oxo; R6 and R7 are independently H,

C Thal kgdmp6un€ cofcl Pedgarhtiomhers/l (POMEL0;0.25mwhel))  di- tert—butyi‘

T R N A S

yphoss;brdnae(BBngeﬂLtﬁmr@ol)nwemwaddedaio ar sdlutiom rof Hiod icoenpound of

F’gecpd}‘gﬁ{)rﬁg% (Zp@ g kéﬁrﬁh‘ﬁﬁ)t i@t&%ﬂbftﬁﬁ‘%ﬁ]aﬁe ESI%L%HHQ% reaction
5|_| mixtuge wieryatinge q)ﬁem@o minytss gnd a§|rQ9m t@m@w@ﬁy‘p for 18 hours.
antthB4@abfort Mig@fd Wds, thighl ﬁ?é?bd'thrdu he@mhter ftt&’dé" washing through

oy WG Ao Rt nne laastas WagiRc M) Sodium  hydroxide
quscmutlon,yldrlledsOﬁu?]meMagmémuhenzulfatéamiolylconcentrated in vacuo.
n t a ZOXaz0 or - .
auPRBGHY br WS REHRE ) coI JLERERFRlntkalhy op sijoq gel. eluting
10 at with pEnigneety! sebtade,ed0:600t0 20:80adhfkyided@h€ titlk ommpound as a

d | ai med i laim1
Cyﬁﬂﬁe%?@%%mﬁxleﬂ %%ﬁ?%;pl dya/llS C\/\Ele;ngl nI galcda:ohmenyl

or LBWS t4PCl's: lﬁﬁtﬁl\%ﬂ’zﬂ [BRlsubstituted by 1 or 2 atoms
or groups sel ected fromhalo. 3. A conpound as cl ai ned
inclaiml or 2 wherein Rl is phenyl, fluorophenyl or
pyPiefpgical ﬂacorrpound as clainmed in any of clains 1
15to 3 wherein Rl is phenyl. 5. A conpound as clained in

any pr efﬁ b%lty o?the \égr%rp%lurr]lds of formulaI (If)y and their pharmaceutlcally
acceptable salts, solvates and derivatives to modulate gp120 activity, i
particular inhibit the interaction of gp120 with CD4, is demonstrated using a
gp160 induced cell-cell fusion assay to determine the ICsy values of
20 compounds against HIV-1 fusion. The gp160 induced cell-cell fusion assay
uses a Hela P4 cell line and a CHO-Tat10 cell line.

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

25 10% foetal calf serum (FCS), 2mM L-glutamine penicillin/streptomycin
(Pen/Strep; 100U/mL penicillin + 10mg/mL streptomycin), and 1ug/ml
puromycin.

The CHO cell line is a Tat (transcriptional trans activator)-expressing
clone from a CHO JRR17.1 cell line that has been transfected with pTat puro

30 plasmid. The media for this cell line is rich medium for mammalian cell
culture originally developed at Roswell Park Memorial Institute RPMI1640
(without L-glutamine) containing 10% FCS, 2mM L-glutamine, 0.5 mg/ml
Hygromycin B and 12ug/ml puromycin. The CHO JRR17.1 line expresses
gp160 (JRFL) and is a clone that has been selected for its ability to fuse with

35 a CCR5/CD4 expressing cell line.

Upon cell fusion, Tat present in the CHO cell is able to transactivate
the HIV-1 long terminal repeat (LTR) present in the Hela cell leading to the




6. A conpound as claimed in any preceding claim

wherein R2 is nethyl. 7. A conpound as clained in any
wee@sedisng claimwherein R3 is H . A conpoundPEBIB2004/002562

claimed in any preceding claimwggrein Rd is OC _

al kyl. 9. A conpound as claimed in any preceding claim

wherein R4 is nethyl. 10. A conpound as clained in any

preceding claimwherein R5 is an optionall y

suBxpriesaioad gihéng | B-Galpbidsidasepyarizgiyle. | Middg okeypression is then

P Qe nol A oy o i , . .

qui EBUfERE deiig, AIPABP L PR Isd Yeporor agpay Aft(Bio-Rad

safdt %@b&qy@ 1RO sThisdkitlis roq@anditatine tuorgsoeiisasselyethaedetermines

frome Gevéle dtl lesoressios af kﬂ)gmadi'@éieas&'\hsﬁgR84-n%H§ﬁgﬁ?rgeuiferul-

0 . A s claiined in an recedi ng
5%8%%%@&%%@89 s | SHRSHEES- ¢ @réa%ﬁt@WﬁS@rhydrolyses the
pyflachphenioheustratsi ebsaltipgy iih légélbésé” Bf gﬁg’ fzﬁicgéglz&% molecule
c ot B G o (VUL FTiprEscniia ot e hrep terene is then
i smidasured o alflydromniBer Asiﬂgnaﬂw)%itagor@:vzé\r@éngm anBeonm and
[ ' i 7 , -C a or

g;ff‘%%f%gl’%%%ﬁﬁ%@dﬁd Iag claimed in )a/my precedi ng
10 cl ai m viaemgopngg thet @hilgt dusign . will sgive risemgnanmdamed signal and,

| Al i i eal cl.al rej —_— .
SR SAMUETCH 16 SRR S o, g .

opNEEWADN 3/ deedee SRR WYE 10t 8ach aempeudt aprobgsised to calculate
sdloggvaldesrom C -C al kyl, C -C al koxy, cyano or hal o.

B AR Pt S e, 26 g o the
15 acatmpeaheihoslabf lessahuatiesavl. dek] valby fortthe'®Rhpounds of
Examples 12, 29 and 44 are, respectively, 15nM, 134nM and 825niM.

The ability of compounds of formula (I) to inhibit the interaction of
gp120 with CD4 is further demonstrated using an enzyme linked
immunosorbent assay (ELISA). Maxisorp plates (Nunc) are coated with

20 2ug/well of anti-gp120 antibody (D7324). 100ul of gp120 (dilution pre-
determined by titration) is added to each well and incubated for 90 minutes at
room temperature. The sample is removed and the wells are washed with
PBS (phosphate buffered saline) + 0.01% TWEEN® (polyethylene glycol
sorbitan monolaurate). 50ul/well of compound is added followed by 50ul

25 (0.1ug) of soluble CD4 conjugated to horseradish peroxidase (Autogen
Bioclear). The plate is incubated for 90 minutes at room temperature before
the wells are washed again. The substrate OPD (o-phenylenediamine,
Sigma) is added at a concentration of 0.5mg/ml and the plate incubated in the
dark at room temperature for 3 minutes before 3M HCI is added to stop the

30 reaction. Compounds that inhibit the interaction of gp120 with soluble CD4
will give rise to a reduced absorbance at 492nm.

All the Examples of the invention have ICs, values, according to the
above method, of less than 15uM. ICs, values for the compounds of
Examples 1, 11 and 12 are, respectively, 0.92uM, 1.0uM and 0.75uM.

35



wherein Rl, R2, R, R4 and R5 are as defined in any of
clains 1 to 15. 17. A conpound as clainmed in claimof

wo eoosla44 | b) (1 b) or a pharnaceuti cal  accept abtBEIBRAaI4002562
sol vate or derivative thereof, rein Rl, R2, R4 and
R5 are as defined in any of clains 1 to 15. 18. A
conpound as clained in claim1l which is selected from

(29)-1 _
- [ CRAIMSA- Benzoyl - 2- net hyl - pi per azi n- 1-yl )] -2-(3-net hy
| -1H i ndazol - 4- yl oxy) - propan-1-one; (25)-1 -[(2/

?) - 4- Benzoyl - 2- net hyl - pi perazin-1-yl] - 2- [2 (2H pyrazol
- 31 yI anﬁ'ﬁgmpqwmih@ﬁi‘wnﬁﬂaym)xy] propan- 1-one; 5-{(1
S)-2-[(2/ ?)-4-Benzoyl - 2-nethyl - pi perazin-1
-yl]-1-nmet hyl - 2- oxo- et hoxy}- isoquingline-1-carboxylic
acid nethylam de; (2S5)-1-[(2/ g} V&J\
?) - 4- Benzoyl - 2- net hyl - pi pgf«azi MY T>g+(8-chl oro-2-me
t hyl am noqui nol i n- S;Iég oxy) - propant 1-one; (2S)-1
-[ (2F?) - 4- Benzoyl - | N-1-yl]-2-[1-(2H py
razol - 3-yl am no) - isoqui nol i Xy] - pr opan- 1- one;
54-{(1 S)-2-[(2R)-4-Benzoyl - 2= net hyl - pi peflpzin-1 -yl]-1
- met hyl - 2- oxo- et hoxy}- 3- net hoxy- I\Il-mat hyl - benzilm ;Jl]e;
1 2- 4- Benzo | - 2- met hyl - pi per azi n-1~y
f %?ﬁ@%&%‘&@'&@%ﬁemﬂ IR bHb SPlYAie| afidesivativathasgof, wherem

acid net hyl am de; 5-{

Sz I-F[y#’ ,@ 6%(5 %S,EM Whelfelnn%%/ il é)%g ;g% 59@' 2.%/ I@%ﬁié@gw sybstituted

10 ad:o)d 1aon Begtog] O groups selected from halo, C4-Cg alkoxi/ CF3, OCF3, or
S)C@ [ (2R) - 4- Benzoyl - 2- net hyl - pi perazin-1 -yl]
- met hyl - 2- oxo- et hoxy} - 4- met hoxy- pyri di ne- 2-car boxylic

acid ethylamde; 5-{(1

S)RaﬁM Haré S eirﬂlxrﬁt&ﬁ -8 e?lﬁg/laz' n-1-yl]-1

- 0X0- et nme oxy pyri di ne- 2- carboxylic
acid cyclopropylanlde
15 R*is Cy-Cg alkyl:

R® is phenyl; naphthyl; or a C-linked, 6 to 10 membered, mono- or bicyclic,
aromatic or partially saturated, heterocycle wherein said heterocycle contains
1 to 4 nitrogen heteroatom(s), 1 or 2 nitrogen and 1 oxygen heteroatoms, or 1

20 or 2 nitrogen and 1 sulphur heteroatoms; wherein said phenyl, napthyl or
heterocycle is optionally substituted by 1 to 3 atoms or groups selected from
C1-Ce alkyl, C4-Cs fluoroalkyl, Cs-C7 cycloalkyl, phenyl, OH, C-Cq atkoxy,
Ci-Cs alkoxy C1-Cg alkyl, OCi-Cefluoroalkyl, Co-C, alkylene NR°R’, halo,
Co-C2 alkylene CN, Cg-Cpalkylene CO,R® Cy-C, alkylene CONRCR’,

25 Co-Cpalkylene SR°, Co-Coalkylene SOR®, C¢-Coalkylene SO,R°,
Co-C; alkylene SO.NR°R, Co-C: alkylene NR®COR®,
Co-Cz alkylene NRECONR®R, Co-C2 alkylene NR®SO,R°, or
Co-C: alkylene R, or, where R® is a heterocycle, oxo;

30 R°and R are independently H, C4-Cs alkyl, C5-C; cycloalkyl, phenyl or R';
or when taken together with the nitrogen to which they are attached form an
optionally substituted azetidine, pyrrolidine, piperidine, morpholine, or
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pharmaceutically acceptable salt,, . solvate or

derivative thereof, according to any preceding claim
together with one or nore pharmaceutically acceptable
exci pients, diluents or carriers.20. A pharnmaceuti cal

commomdrphnhrw:ﬂngdwn@rélﬁ thé b d9bsthebmdiLre pﬁﬁzcgrou?s selected-
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sol vate or derl vative thereof according to any of

cl 48 oc medi canment. 22. A conpound of
foﬁm a ((?1) grkgpéﬁgﬁéaﬂéuti cally acceptabl e salt,

sol vate or derivative thereof according to any of

cl @18 -Coalkd & hélff, dfy the treatnment of a HV, a
retrOV|Gr11aI9 ?ecﬁ;on genetically related to H'V, or

Al DS. 23. The use of a compound of forrmula (I) or a

phay'freige ihidzablyy, aﬁﬁﬁﬂylabﬂhﬁérgﬁ' ﬂ‘uryﬁOItmaicﬂylor%xaaﬁo lyl, thiadiazolyl,

der tiLve, there in any. one of
#‘%& @I’naHMf'(g'@@’ Er e PYHMIAIR 4 R ifhy tRy&azinyl,  quinolinyl,
t r @@qlmmulmylf behirivhidazolgk r quinaablinylf ephﬂhaf&zﬂﬁmetbem@owzolyl or

re t.,reat nent of
2 HEBah Ry Faon BptPhall s QDY I1d  APRRLEE it selected
geﬁ@m caiGeyalkyd Gt-6d alkoxyl vyane oAhal®. Whl ch conpri ses
treating said manmmal vvith an effective amount of a
cogpound of formula or a pharmaceutical Iy
ac%ept abl eorepeHnd sas @hﬁt'@e@rmd@laimai iwhereine Reos pheny! or pyridyl,

acwheesinGsdi® P Dforcdyﬁ‘id |slobﬁoﬁr§lly $qbstiuABPUNEr & atoms or
fo{;r%‘fz'p%%eﬁect%d fr% V)nao 8'3

3. A compound as claimed in claim 1 or 2 wherein R' is phenyl,
fluorophenyl or pyridyl.

4. A compound as claimed in any of claims 1 to 3 wherein R’ is phenyl.

5. A compound as claimed in any preceding claim wherein R? is
C1-C4alkyl.

6. A compound as claimed in any preceding claim wherein R? is methyl.
7. A compound as claimed in any preceding claim wherein R® is H.

8. A compound as claimed in any preceding claim wherein R* is
C1-Caalkyl.

9. A compound as claimed in any preceding claim wherein R* is methyl.

10. A compound as claimed in any preceding claim wherein R® is an
optionally substituted phenyl, naphthyl, pyridyl, indazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, benzopiperidinyl or benzoxazolyl;
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wherein said substituents are 1 to 3 atoms or groups selected from C4-Cs-
alkyl, C1-Cs alkoxy, halo, CN, CO,R?, CONR®R’, or R'’.

11. A compound as claimed in any preceding claim wherein R’ is an
optionally substituted phenyl or pyridyl, wherein said substituents are 1 to 3
groups selected from C4-Cg alkoxy, CO2R?, or CONR®R’.

12. A compound as claimed in any preceding claim wherein R® is H or
C1-C4 alkyl

13. A compound as claimed in any preceding claim wherein R’ is H, Cy-Cy4
alkyl or C3-Cg cycloalkyl.

14. A compound as claimed in any preceding claim wherein R® is C1-Cy
alkyl.

15. A compound as claimed in any preceding claim wherein R is
imidazolyl, pyrazolyl, triazolyl or oxadiazolyl, each optionally substituted by 1
to 3 atoms or groups selected from C4-C4 alkyl, C41-C4 alkoxy, cyano or halo.

16. A compound as claimed in any preceding claim of formula (la)
. 0
A AN
g’ %(\N R!
= N
\O/'\”/ R2
© (1a)

or a pharmaceutically acceptable salt, solvate or derivative thereof,
wherein R', R? R® R* and R® are as defined in any of claims 1 to 15.

17. A compound as claimed in claim 16 of formula (Ib)
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O R (Ib)

or a pharmaceutically acceptable salt, solvate or derivative thereof,
wherein R, R?, R* and R® are as defined in any of claims 1 to 15.

18. A compound as claimed in claim 1 which is selected from:
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl)]-2-(3-methyl-1H-indazol-4-
yloxy)-propan-1-one;
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[2-(2H-pyrazol-3-ylamino)-
quinolin-5-yloxy]-propan-1-one;
5-{(15)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl}-1-methyl-2-oxo-ethoxy}-
isoquinoline-1-carboxylic acid methylamide;
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl}-2-(8-chloro-2-methylamino-
quinolin-5-yloxy)-propan-1-one;
(25)-1-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-2-[1-(2H-pyrazol-3-ylamino)-
isoquinolin-5-yloxy]-propan-1-one; .
4-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-3-
methoxy-N-methyl-benzamide;
5-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl}-1-methyl-2-oxo-ethoxy}-4-
methoxy-pyridine-2-carboxylic acid methylamide;
5-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl}-1-methyl-2-oxo-ethoxy}-4-
methoxy-pyridine-2-carboxylic acid amide;
5-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-4-
methoxy-pyridine-2-carboxylic acid ethylamide;
5-{(1S)-2-[(2R)-4-Benzoyl-2-methyl-piperazin-1-yl]-1-methyl-2-oxo-ethoxy}-4-
methoxy-pyridine-2-carboxylic acid cyclopropylamide;

and pharmaceutically acceptable salts, solvates or derivatives thereof.

19. A pharmaceutical composition including a compound of formula (I)or a
pharmaceutically acceptable salt, solvate or derivative thereof, according to
any preceding claim, together with one or more pharmaceutically acceptable
excipients, diluents or carriers.
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20. A pharmaceutical composition according to claim 19 including one or
more additional therapeutic agents.

21. A compound of formula () or a pharmaceutically acceptable salt,
solvate or derivative thereof according to any of claims 1 to 18 for use as a
medicament.

22. A compound of formula (I) or a pharmaceutically acceptable salt,
solvate or derivative thereof according to any of claims 1 to 18 for use in the
treatment of a HIV, a retroviral infection genetically related to HIV, or AIDS.

23.  The use of a compound of formula (I) or a pharmaceutically acceptable
salt, solvate or derivative thereof as claimed in any one of claims 1 to 18 for
the manufacture of a medicament for the treatment of a HIV, a retroviral
infection genetically related to HIV, or AIDS.

24. A method of treatment of a mammal suffering from HIV, a retroviral
infection genetically related to HIV, or AIDS which comprises treating said
mammal with an effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt, solvate or derivative thereof according to
any of claims 1 to 18.

25. A compound of formulae (Il), (IV) or (VII).



