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PCT/Ep98/06640 '(300002'" -1HYDROXAMIC ACID DERIVATIVES AS MATRIX
METALLOPROTEASE This invention relates to a series of substituted
a-aminosulphonyl 5 acetohydroxamic acids which are inhibitors of
zinc-dependent metalloprotease enzymes. In particular, the compounds are
inhibitors of certain members of the matrix metalloprotease (MMP) family.
Matrix metalloproteases (MMPs) constitute a family of structurally similar
zinc-containing metalloproteases, which are invotved in the remodelling and
o degradation of extracellular matrix proteins, both as part of normal
physiological processes and in pathological conditions. Since they have
high destructive potential, MMPs are usually under close regulation and
failure to maintain MMP regulation may be a component of a number of
diseases and pathological conditions, including atherosclerotic plaque
rupture, heart failure, restenosis, ~5 periodontal disease, tissue
ulceration, wound repair, cancer metastasis, tumour angiogenesis,
age-related macular degeneration, fibrotic disease, rheumatoid arthritis,
osteoarthritis and inflammatory diseases dependent on migratory
inflammatory cells. Another important function of certain MMPs is to
activate various 2o enzymes, including other MMPs, by cleaving the
pro-domains from their protease domains. Thus some MMPs act to regulate the
activities of other MMPs, so that over-production of one MMP may lead to
excessive proteolysis of extracellular matrix by another. Moreover) MMPs
have different substrate preferences (shown in the following Table for
selected family members) and 25 different functions within normal and
pathological conditions. For recent reviews of MMPs, see Current
Pharmaceutical Design, 1996, ~, 624 and Exp. Opin. Ther. P-atents, 1996, ~,
1306.   r f ~ ~ ~l rl;n1 L ~I f` ', : ~ ~. `. WO 99l29667 -2
PCT/EP98/06l.40 EnzymeOther NamesPreferred SubstratesMMP-1collagenase-1;
interstitialcollagens I) II) III, VII) X;collagenasegelatinsMMP-2gelatinase
A; 72kDa gelatinasegelatins; collagens IV, V, VII,X; elastin; fibronectin;
activates pro-MMP-13MMP-3stromelysin-1proteoglycans; laminin;fibronectin;
gelatinsMMP-8collagenase-2; neutrophilcollagens I, ll,
IllcolfagenaseMMP-9gelatinase B; 92kDa gelatinasegelatins; collagens IV) V;
elastinMMP-13collagenase-3collagens I) II, Ill;
gelatinsMMP-14MT-MMP-1activates pro-MMP-2 & 13;gelatins Excessive
production of MMP-3 is thought to be responsible for 



s pathological tissue breakdown which underlies a number of diseases and
conditions. For example, MMP-3 has been found in the synovium and cartilage
of osteoarthritis and fieumatoid arthritis patients, thus implicating MMP-3
in the joint damage caused by these diseases: see Biochemistry, 1989, 2$,
8fi91 and Biochem. J., 1989) ~$, 115. MMP-13 is also thought to play an
important role ~o in the pathology of osteoarthritis and fieumatoid
arthritis: see Lab. Invest., 1997, ~, 717 and Arthritis Rheum.) 1997, ~,
1391. The compounds of the present invention inhibit both MMP-3 and MMP-13
and thus may be_of utility in treating these diseases.   r 4 ~S'.; ~~ C~"'
WO 99I29667 PCT/EP98/06640 -3 The over-expression of MMP-3 is also thought
to be responsible for much of the tissue damage and chronicity of chronic
wounds, such as venous ulcers, diabetic ulcers and pressure sores: see
Brit. J. Dermatology, 1996, ~, 5 52. Furthermore, the production of MMP-3
may also cause tissue damage in conditions where there is ulceration of the
colon (as in ulcerative colitis and Crohn's disease: see J. Immunol., 1997
~$, 1582 and J. Clin. Pathol., 1994) ~, 113) or of the duodenum (see Am. J.
Pathol., 1996, 148, 519). ~o Moreover, MMP-3 may also be involved in skin
diseases such as dystrophic epidermolysis bullosa (see Arch. Dermatol.
Res., 1995, 2~, 428) and dermatitis herpetiformis (see J. Invest.
Dermatology, 1995, ~5, 184). Finally, rupture of atherosclerotic plaques by
MMP-3 may lead to cardiac or cerebral infarction: see Circulation, 1997, ~,
396. Thus, MMP-3 inhibitors may find utility in the prevention of heart
attack and stroke. Studies of human cancers have shown that MMP-2 is
activated on the invasive tumour cell surface (see J. Biol.Chem., 1993, ~$,
14033) and BB-94) a non-selective peptidic hydroxamate MMP inhibitor, has
been reported to decrease the tumour burden and prolong the survival of
mice carrying human 20 ovarian carcinoma xenografts (see Cancer Res., 1993,
~, 2087). Certain compounds of the present invention inhibit MMP-2 and
therefore may be useful in the treatment of cancer metastasis and tumour
angiogenesis. Various series of MMP inhibitors have appeared in the patent
literature. For example, a-arylsulphonamido-substituted acetohydroxamic
acids are 25 disclosed in EP-A-0606046, WO-A-9627583 and WO-A-9719068,
whilst EP A 



0780386 discloses certain related sufphone-substituted hydroxamic acids.
The compounds of the present invention are inhibitors of some of the
members of the MMP family. In particular, they are potent inhibitors of
MMP-3 and MMP-13, with certain compounds exhibiting varying degrees of
selectivity 30 over other MMPs) such as MMP-1, MMP-2 and MMP-9. Certain of
the compounds are potent MMP-2 inhibitors.   ~  t' r 1! lTf y 1 ~ tI ~ WO
99I29667 PC'T/EP98/06-S40 Thus, according to the present invention, there
is provided a compound of formula (I): Rs R` R~ Rz(C i i)^ i / (t) /N
/N-(CHi)m HO 'S ~2 ... 5 or a pharmaceutically or veterinarily acceptable
salt thereof, or a pharmaceutically or veterinarily acceptable solvate
(including hydrate) of either entity, wherein the broken line represents an
optional bond; A is C or CH; o B is CH2, O or absent; R' and R2 are each
independently selected from hydrogen, C~ to C6 alkyl optionally substituted
with C~ to C4 alkoxy or phenyl, and C, to C6 alkenyl; or, together with the
carbon atom to which they are attached, form a C3 to C6 cycloalkyl group
which optionally ~5 incorporates a heteroatom linkage selected from O, SO,
S02 and NRs or which is optionally benzo-fused; R3 is hydrogen) halo, R' or
OR'; R4 is hydrogen, C~ to C4 alkyl, C~ to C~ alkoxy, trifluoromethyl or
halo; 2o R6 is hydrogen or C~ to C4 alkyl; R' is a monocyclic or bicyclic
ring system selected from phenyl, , thienyl, furyl, pyridinyl) pyrimidinyl,
naphthyl, indanyl, benzothienyl, benzofuranyl, 2,3-dihydrobenzofuranyl,
indolyl, quinofinyl, isoquinolinyl, benzodioxolyl, benzimidazolyl,
benzoxazolyl) 25 benzothiazoiyl and benzodioxanyl, any of which ring
systems 



~'~, 11 Lc.r~ wo 99n9ss~ -5 PC'T/EP98106640 is optionally substituted with
one or two substituents selected from C~ to C4 alkyl optionally substituted
with C~ to C4 alkoxy or hydroxy, C~-C4 alkoxy optionally substituted with
C~ to C4 alkoxy 5 or hydroxy, C~ to C4 alkylthio, trifluoromethyl,
trifluoromethoxy, halo and cyano; m is 1 or 2; and n is 0, 1 or 2; with the
proviso that B is not O when A is C. o In the above definition, unless
otherwise indicated) alkyl, alkoxy, alkylthio and alkenyl groups having
three or more carbon atoms may be straight chain or branched chain. Halo
means fluoro, chloro, bromo or iodo. The compounds of formula (I) may
contain one or more chiral centres and therefore can exist as
stereoisomers, i.e. as enantiomers or ~ 5 diastereoisomers, as well as
mixtures thereof. The invention includes both the individual stereoisomers
of the compounds of formula (I) and any mixture thereof. Separation of
diastereoisomers may be achieved by conventional techniques, e.g. by
fractional crystallisation or chromatography (including HPLC) of a
diastereoisomeric mixture of a compound of formula (I) or a suitable 2o
salt or derivative thereof. An individual enantiomer of a compound of
formula (I) may be prepared from a corresponding optically pure
intermediate or by resolution) either by HPLC of the racemate using a
suitable chiral support or, where appropriate, by fractional
crystallisation of the diastereoisomeric salts formed by reaction of the
racemate with a suitable optically active base or acid. 2s Furthermore)
compound of formula (I) which contain alkenyl groups can exist as
cis-stereoisomers or traps-stereoisomers. Again, the invention includes
both :the separated individual stereoisomers as well as mixtures thereof.
~.~ s ~~ t 4 ~ ., ,~ 



WO 99I29667 PGT/EP98I06G40 -6 Aiso included in the invention are
radiolabelled derivatives of compounds of formula (I) which are suitable
for biological studies. Compounds of formulae (I) may provide
pharmaceutically or veterinarily 5 acceptable base salts, in particular
non-toxic alkali metal salts, with bases. Examples include the sodium and
potassium salts. The pharmaceutically or veterinarily acceptable salts of
the compounds of formula (I) which contain a basic centre are, for example,
non toxic acid addition salts formed with inorganic acids such as
hydrochloric, hydrobromic, sulphuric and phosphoric o acid, with
organo-carboxylic acids, or with organo-sulphonic acids. A preferred group
of compounds of formula (I) is that wherein B is absent; R' is hydrogen, C~
to C4 alkyl optionally substituted with methoxy or phenyl, or C~ to C5
alkenyl; R2 is hydrogen or C~ to C4 alkyl; or R' and R2) together with the
carbon atom to which they are attached, form a C4 to C5 ~s cycloalkyl group
which optionally incorporates a heteroatom linkage selected from O and NRs
or which is optionally benzo-fused; R3 is selected from 4 phenyl,
4-pyridinyl, 4-(indan-5-yl)) 4-(2,3-dihydrobenzofuran-5-yl), 4-(quinoiin-3
yl), 4-(benzodioxol-5-yl) and 4-(benzimidazol-5-yl), any of which is
optionally substituted with one or two substituents selected from C~ to C3
alkyl optionally 2o substituted with methoxy or hydroxy, C~ to C3 alkoxy
optionally substituted with O methoxy or hydroxy, methylthio,
trifluoromethyl, trifluoromethoxy) fluoro, chloro and cyano; R4 is
hydrogen, methyl, ethyl, methoxy, trifluoromethyl, fluoro or chloro; R6 is
methyl; m is 2; and n is 1. A more preferred group of compounds of formula
(I) is that wherein R' is 2s hydrogen, methyl, ethyl, 2-methylprop-1-yl,
but-1-yl, 2-methoxyethyl, benzyl, 3phenylprop-1-yl, alfyl, 2-methylallyl,
3,3-tlimethyfallyl; R2 is hydrogen, methyl or ethyl; or R' aid RZ) together
with the carbon atom to which they are attached, form a cyclobutyl,
cyclopentyl, tetrahydropyran-4,4-diyl, 1-methylpiperadin-4,4 diy! or
indan-2,2-diyl group; R3 is 4-phenyl, 4-(2-methylphenyl), 4-(3   i.ry
~,n,~~ ~ r l~ ~4 WO 99R9667 -7 methylphenyl), 4-(3-ethylphenyl),
4-[3-(prop-2-yl)phenylJ, 4-(3,5 PCT/EP98/06640 dimethylphenyl),
4-(3-methoxymethylphenyl), 4-(3-hydroxymethylphenyl), 4-(2 methoxyphenyl),
4-(3-methoxyphenyl), 4-(3-ethoxyphenyl), 4-(4-ethoxyphenyl), 



5 4-[3-(prop-1-oxy)phenylJ) 4-[3-(prop-2-oxy)phenylJ,
4-[4-(prop-2-oxy)phenyl], 4 (3,4-dimethoxyphenyl),
4-j3-(2-methoxyethoxy)phenyl], 4-[3-(2hydroxyethoxy)phenyl],
4-(3-methylthiophenyl), 4-(3-trifluoromethylphenyl),
4(3-trifluoromethoxyphenyl), 4-(2-fluorophenyl),
4-(3-chloro-4-fluorophenyl), 4-(3cyanophenyl), 4-(pyridin-2-yl),
4-(pyridin-3-yl), 4-(pyridin-4-yl)) 4-(6 o ethoxypyridin-2-yl),
4-(5-ethoxypyridin-3-yl), 4-(indan-5-yl)) 4-(2,3 dihydrobenzofuran-5-yl),
4-(quinolin-3-yl), 4-(benzodioxol-5-yl), 4-(2,2dimethylbenzodioxol-5-yl)
and 4-(1,2-dimethylbenzimidazol-5-y!); and R' is hydrogen, 2-methyl,
3-methyl, 3-ethyl, 3-methoxy) 3-trifluoromethyl, 3-fluoro or 3-chloro. ~ s
A particularly preferred group of compounds of formula (I) is that wherein
R' and RZ are both hydrogen or methyl or, together with the carbon atom to
which they are attached, form a cyclobutyl, cyclopentyl,
tetrahydropyran-4.,4-diyl or 1-methylpiperidin-4,4-diyl group; R3 is
4-phenyl, 4-(3-methoxyphenyl), 4-(3 ethoxyphenyl),
4-[3-(2-methoxyethoxy)phenyl], 4-[3-(2-hydroxyethoxy)phenyl] 20 or
4-(6-ethoxypyridin-2-yl); and R4 is 3-methyl or 3-methoxy. Especially
preferred individual compounds of the invention include
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl]-1,2,3,6
tetrahydropyridin-1-ylsulphonyl)acetamide;
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenylJ-1,2,3,6 25
tetrahydropyridin-1-ylsulphonyl}-2-methylpropanamide;
N-hydroxy-2-j4-[4-(3-ethoxyphenyl)-3-methylphenyl]piperidin-1
yfsulphonyl~-2-methylpropanamide;
N-hydroxy-1-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin=1
ylsulphonyl)cyclopentanecarboxamide; 30   t 4 ~''" ~~~~ WO 99I29667
PC'T/EP98/06u40 -$
N-hydroxy-1-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin-1
yisulphonyl}cyclobutanecarboxamide;
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methoxyphenyl]piperidin-1 5
ylsufphonyl}-2-methylpropanamide;
N-hydroxy-2-{4-[4-(6-ethoxypyridin-2-yl)-3-methylphenyl]piperidin-1
ylsulphonyl}-2-methylpropanamide;
N-hydroxy-2-{4-[4-(3-[2-methoxyethoxy]phenyl)-3-methylphenyl]
piperidin-1-ylsufphonyl}-2-methylpropanamide; and
N-hydroxy-2-{4-[4-(3-[2~~hydroxyethoxy]phenyl)-3-methylphenyl]piperidine 



-1-ylsuiphonyl}-2-methylpropanamide. In a further aspect) the present
invention provides processes for the preparation of a compound of formula
(I), or a pharmaceutically or veterinarily ~ 5 acceptable salt thereof, or
a pharmaceutically or veterinarily acceptable solvate (including hydrate)
of either entity, as illustrated below. It will be appreciated by persons
skilled in the art that, within certain of the processes described, the
order of the synthetic steps employed may be varied and will depend inter
alia on factors such as the nature of other 2o functional groups present in
a particular substrate, the availability of key intermediates and the
protecting group strategy (if any) to be adopted. Clearly, such factors
will also influence the choice of reagent for use in the said synthetic
steps. Illustrative of protecting group strategies are the synthetic routes
to 25 Example 64, in which an O-benryl protected hydroxamate is formed
prior to the required Suzuki reaction step, and to Example 66, in which
alcohol protection using a t-butyldiphenylsilyl group is employed.   L 1 1
.~ !1 e-~ C WO 99I29667 PCT/EP98/06640 -9 It will also be appreciated that
various standard substituent or functional group interconversions and
transformations within certain compounds of formula (I) will provide other
compounds of formula (I). An example is the 5 conversion of the
tetrahydropyridine derivative (Example 28) to the piperidine derivative
(Example 29) by hydrogenation. The following processes are illustrative of
the genera! synthetic procedures which may be adopted in order to obtain
the compounds of the invention. A compound of formula (I) may be prepared
directly from an ester of formula (II): R' B \ R4 



Rv Rz(C ~ x~~ ~ / (I!1' R5p N-(CHi)~ `S/ 02 0 wherein R5 is C~ to C3 alkyl,
and the broken line, A,B, R', RZ, R3, R4) m and n ~ 5 are as previously
defined for formula (I), or yj~ the intermediary of the corresponding
carboxylic acid of formula (Il) wherein R5 is hydrogen. When prepared
directly from an ester of formula (Il)) the reaction may be carried out by
treatment of the ester with up to a 3 fold excess of hydroxylamine in a
suitable solvent at from about room temperature to about 85C. The 2o
hydroxylamine is conveniently generated jn ~ from its hydrochloride salt by
conducting the reaction in the presence of a molar equivalent amount of a
suitable base such as an alkali metal carbonate or bicarbonate, e.g:
potassium carbonate. Preferably the solvent is methanol , optionally
combined with tetrahydrofuran or dichloromethane as co-solvent, and the
reaction temperature 25 is from about 65 to 70C.   t 4 ''`~ P^~ c~ ~ WO
99I29667 PCT/EP98/U6640 -10 Altematively, the ester may be converted by
conventional hydrolysis to the corresponding carboxylic acid which is then
transformed to the required hydroxamic acid of formula (I). 5 Preferably
the hydrolysis is effected under basic conditions using up to about a
6-fold excess of an alkali metal hydroxide in aqueous solution, optionally
in the presence of a co-solvent, at from about room temperature to about
85C. Typically the co-solvent is selected from methanol, 1,4-dioxan, a
mixture of methanol and tetrahydrofuran and a mixture of methanol and 1,4 o
dioxan and the reaction temperature is from about 40 to about 70C. The
subsequent coupling step may be achieved using conventional amide-bond
forming techniques, e.g. yj~ the acyl chloride derivative and hydroxyiamine
hydrochloride in the presence of an excess of a tertiary amine such as
triethylamine or pyridine to act as acid-scavenger, optionally in the ~ 5
presence of a catalyst such as 4-dimethyfaminopyridine) in a suitable
solvent such as dichloromethane, at from about 0C to about room
temperature. For convenience, pyridine may also be used as the solvent. In
particular, any one of a host of amino acid coupling variations may be 



used. For example, the acid of formula (II) wherein R5 is hydrogen may be
2o activated using a carbodiimide such as 1,3-dicyclohexylcarbodiimide or
1-ethyl3-(3-dimethylaminoprop-1-yl)carbodiimide optionally in the presence
of 1 hydroxybenzotriazole and/or a catalyst such as
4-dimethylaminopyridine, or by using a halotrisaminophosphonium salt such
as bromotris(pyrrolidino) phosphonium hexafluorophosphate. Either type of
coupling is conducted in a 25 suitable solvent such as dichloromethane or
dimethylformamide, optionally in the presence of a tertiary amine such as
N-methylmorpholine or N ethyldiisopropylamine (for example when either the
hydroxylamine or the   i'~~ ~i L;.~~ WO 99/29667 -11 PCT/EP98/06640
activating reagent is presented in the form of an acid addition salt), at
from about 0C to about room temperature. Typically, from 1.1 to 2.0
molecular equivalents of the activating reagent and from 1.0 to 4.0
molecular equivalents 5 of any tertiary amine present are employed. A
preferred reagent for mediating the coupling reaction is O-(7
azabenzotriazol- ~ -yl)-1,1,3, 3-tetramethyluronium hexafluorophosphate
(HATU). Preferably a solution of the acid and from 1.0 to 1.2 molecular
equivalents of N-ethyldiisopropylamine in a suitable solvent such as
anhydrous io dimethylformamide or anhydrous 1-methylpyrrolidin-2-one, under
nitrogen, is treated with up to a 50% excess of HATU at about room
temperature followed) after about 15 to 30 minutes, with up to about a
3-fold excess of hydroxyfamine hydrochloride and up to about a 4-fold
excess of N-ethyldiisopropylamine, optionally in the same solvent, at the
same temperature. t5 An ester of formula (II) may be prepared from an amine
of formula (III): R' 4 (CH=)^A~ R (Itl) HN-(CH~)m wherein the broken line,
A,B, R3, R, m and n are as previously defined for formula (II), by
sulphonylation with a compound of formula (I~: R, Ri 



Rs0 (Nl SOiZ 20 O wherein Z is halo, RS is C~ to C3 alkyl and R' and R2 are
as previousky defined for formula (II). Preferably, Z is chloro.   I rr:,~l
WO 99I29667 PCT/EP98/06E40 -12 When Rs is hydrogen, it will normally be
advantageous to protect this secondary amino linkage with a conventional
amine protecting group. The reaction may be effected in the presence of up
to a 50% excess of s an appropriate base in a suitable solvent at from
about 0C to about room temperature. For example, when both R' and R2 are
hydrogen, an appropriate base is 1,8-diazabicyclo[5.4.0]undec-7-ene and a
suitable solvent is dichloromethane. Alternatively, the anion of (III) may
be generated initially using up to a 0 20%=excess of a strong base in a
suitable solvent, under nitrogen, and then the sulphonylation with from 1.0
to 1.2 molecular equivalents of (IV) effected. Conveniently, such a
coupling may be carried out at room temperature with
N,O-bis(trimethylsilyl)acetamide as base and anhydrous tetrahydrofuran as
solvent. ~5 Further routes to the preparation of an ester of fomlula (11),
wherein R3 is R', rely on exploitation of either a Suzuki reaction or a
Stille reaction with an ester of formula (ll) wherein R3 (but not R4) is
either bromo or iodo. Thus, in the Suzuki reaction, the latter ester is
treated with from 1.0 to 1.5 molecular equivalents of a boronic acid of
formula R~B(OH)Z, in the 2o presence of from 2.0 to 3.0 molecular
equivalents of an alkali metal fluoride, about 0.1 molecular equivalents of
a triarylphosphine and about 0.05 molecular equivalents of a palladium
catalyst in a suitable solvent, under nitrogen, at from about 65 to about
100C. Typically) the fluoride is cesium fluoride, the phosphine is
tri-o-tolylphosphine, the catalyst is tris(dibenzylideneacetone) 25
dipalladium(0) and the solvent is degassed 1,2-dimethoxyethane optionally
with 1-methylpyrrolidin-2-one as co-solvent.   



t 4 p~ "' ' "~2 ~.,~i c~ WO 99I29667 PCT/EP98/06640 -13 1n the Stille
reaction, the aforementioned ester starting material of formula (II) is
treated with from 1.0 to 2.0 molecular equivalents of a suitable
trialkylstannane derivative of formula R'Sn(alkyl)3 wherein alkyl is, for
example, s n-butyl, in the presence of from 2.0 to 3.0 molecular
equivalents of a tertiary base, from 0.3 to 0.6 molecular equivalents of a
triarylphosphine and from 0.05 to 0.2 molecular equivalents of a palladium
catalyst in a suitable solvent, under nitrogen, at from about 65 to about
100C. Typically, the base is triethylamine, the phosphine is
tri-o-tolylphosphine, the catalyst is palladium(II) acetate 0 optionally in
the presence of tetrakis(triphenylphosphine)palladium(0) and the solvent is
anhydrous acetonitrile. Certain esters of formula (II) wherein at least one
of R' and RZ is other than hydrogen may be conveniently obtained from the
a-carbanion of an ester of formula (II) wherein at least one of R' and RZ
is hydrogen by conventional C s alkylation procedures using an alkylating
agent of formula (VA} or (VB): RX X-W Y (~A) NB) 2o wherein R is as
previously defined for R' or R2 but is not hydrogen, X and Y may be the
same or different and are suitable leaving groups, and W is a C2 to C5
alkylene group which optionally incorporates a heteroatom linkage selected
from O, SO, SOZ and NR6 or which is optionally benzo-fused. When R6 is to
be hydrogen in a compound of formula (I), then a conventional amine
protecting 25 group strategy may be of advantage during this alkylation
procedure. A suitable leaving group may be selected from halo (e.g. chloro,
bromo or iodo), C~-G4 alkanesulphonyfoxy, trifluoromethanesuiphonyloxy and
arylsulphonyioxy (e.g. benzenesulphonyioxy or p-toluenesulphonyloxy).   L4
" c~''Z WO 99R9667 -14 Preferably, X and Y are selected from bromo, iodo
and p toluenesulphonyloxy. PGTI~P98106640 The carbanion may be generated
using an appropriate base in a suitable 5 solvent. Typical base-solvent
combinations may be selected from lithium, 



sodium or potassium hydride, lithium, sodium or potassium
bis(trimethylsilyl)amide, lithium diisopropylamide and butyllithium,
together with toluene, ether) 1,2-dimethoxyethane, tetrahydrofuran,
1,4-dioxan, dimethylformamide, N,N-dimethylacetamide,
1-methylpyrrolidin-2-one and any ~ o mixture thereof. Preferably the base
is sodium hydride and the solvent is anhydrous dimethylformamide,
optionally with anhydrous tetrahydrofuran as co-solvent, or anhydrous
1-methylpyrrolidin-2-one. For monoalkylation, up to about a 10% excess of
base is employed whilst, for dialkytation, from about 2 to about 3 ~5 molar
equivalents are generally appropriate. Typically, the carbanion is
generated at about room temperature) under nitrogen, and subsequently
treated with up to about a 30% excess of the required alkyfating agent at
the same temperature. Clearly) when dialkylation is required and R' and RZ
are different, the 2o substituents may be introduced in tandem in a one-pot
reaction" or in separate steps. A particularly convenient, alternative
alkylation method involves treatment of the substrate with the required
alkylating agent in the presence of from 3.0 to 3.5 molecular equivalents
of anhydrous potassium carbonate in 25 anhydrous dimethyl sulphoxide or
anhydrous 1 (2-dimethoxyethane, under nitrogen, at about room temperature.
g ".2 1"I iii WO 99/29667 PC'T/EP98/06640 -15 Clearly, an alternative
variation for preparing a compound of formula (II) is to introduce R'
and/or R2 into a suitable bromo or iodo intermediate before further
elaboration yj~, for example, a Suzuki or Stille reaction. 5 An amine of
formula (III) may be obtained by standard chemical procedures. For example,
when B is absent) m is 2 and n is 1, a suitably N protected piperidin-4-one
of formula (VI): 0 PN (VI) wherein P is a conventional amine protecting
group, is reacted with a carbanion 1o derivative of a compound of formula
(VII): R' \ ~ 4 (V11) R wherein Z is as previously defined for formula (IV)
and R3 and R4 are as 



previously defined for formula (III), to provide a compound of formula
(VIII): (Vltl) 15 Preferably, Z is chloro, bromo or iodo. Conveniently
(VII) is converted to an aryllithium or aryl Grignard derivative whilst, of
the plethora of amine protecting groups available, P is typically
t-butoxycarbonyl (Boc) or benzyl. 20    1 ~l ~~ ; ~s WO 99129667
PCTIEP98/06u40 -16 When P is Boc) (VIII) may be transformed directly to a
compound of formula (III), wherein the broken line represents a bond, A is
C, B is absent, m is 2, n is 1 and R3 and R4 are as previously defined for
formula (III), using s trifluoroacetic acid optionally in a suitable
solvent such as dichforomethane at about room temperature. Alternatively,
when P is benzyl, (Vlll) may be converted in two steps to the same compound
of formula (III). For example, in the first step, dehydration may be
effected in refluxing toluene using p toluenesulphonic acid and a
Dean-Stark apparatus. N-Deprotection of the o resulting alkene
(1,2,3,6-tetrahydropyridine derivative)) in the second step, may be
achieved using 1-chloroethyl chloroformate in refluxing toluene followed by
treatment of the reaction mixture, at room temperature, with either
methanol or ethanol. This unsaturated piperidine may be converted to a
compound of formula ~ 5 (I I I) wherein the broken line does ~t represent a
bond, A is CH, B is absent) m is 2, n is 1 and R3 and R are as previously
defined for formula (III) under conventional catalytic, or catalytic
transfer) hydrogenation conditions. Alternatively) these hydrogenation
conditions may be employed to convert the previously described N-benzyl
alkene {1,2,3,6-tetrahydropyridine derivative} to 2o the same piperidine
derivative, directly in one step. Furthermore) this fully saturated
piperidine is also available in one step from (VIII) when P is Boc by 



standard ionic hydrogenation using, for example, triethylsilane and
trifluoroacetic acid in dichloromethane. Other amines of formula (III),
when neither commercially available nor 2s subsequently described) can be
obtained either by analogy with the processes described in the Preparations
section or by conventional synthetic procedures) in accordance with
standard textbooks on organic chemistry or literature ' precedent, from
readily accessible starting materials using appropriate reagents and
reaction conditions. 30   4 ~~'.; WO 99/29667 PCT/EP98/06640 -17 Moreover,
persons skilled in the art will be aware of variations of, and alternatives
to, those processes described hereinafter in the Examples and Preparations
sections which allow the compounds defined by formula (I) to be 5 obtained.
The pharmaceutically and veterinarily acceptable base salts of the
compounds of formula (I) may also be prepared in a conventional manner. For
example a solution of the hydroxamic acid is treated with the appropriate
base, either neat or in a suitable solvent, and the resulting salt isolated
either by 1o filtration or by evaporation under vacuum of the reaction
solvent. Pharmaceutically and veterinarily acceptable acid addition salts
can be obtained in an analogous manner by treating a solution of a basic
compound of formula (I) with the appropriate acid. Both types of salt may
be formed or interconverted using ion-exchange resin techniques. 15 The
biological activities of the compounds of the present invention were
determined by the following test methods, which are based on the ability of
the compounds to inhibit the cleavage of various fluorogenic peptides by
MMPs 1, 2, 3, 9, 13 and 14. 2o The assays for MMPs 2, 3, 9 and 14 are based
upon the original protocol described in FEBS, 1992, 2~, 263, with the minor
modifications described below. 25 Catalytic domain MMP-1 was prepared in
Pfizer Central Research 



laboratories. A stock solution of MMP-1 (1 ~iM) was activiated by the
addition of aminophec~yimercuric acetate (APMA), at a final concentration
of-1 mM, for 20 minutes at 37C. MMP-1 was then diluted in Tris-HCI assay
buffer (5flmM Tris) 200mM NaCI, 5mM CaCl2, 20.M ZnS04 and 0.05% Brij 35) pH
7.5) to a 3o concentration of lOnM. The final concentration of enzyme used
in the assay was 1 nM.   ~ ~ ~~, v t~^2 WO 99R9667 PGT/EP98/06640
-18Substr~ The fluorogenic substrate used in this assay was
Dnp-Pro-/3-cyclohexylAla-Gly-Cys(Me)-His-Ala-Lys-(N-Me-Ala)-NH2 as
originally described in Anal. 5 Biochem., 1993, ~) 58. The final substrate
concentration used in the assay was 10.M. Determination~f En~rme Inhibition
The test compound was dissolved in dimethyl sulphoxide and diluted with
assay buffer so that no more than 1 % dimethyl sulphoxide was present. o
Test compound and enzyme were added to each well of a 96 welt plate and
allowed to equilibrate for 15 minutes at 37C in an orbital shaker prior to
the addition of substrate. Plates were then incubated for 1 hour at 37C
prior to determination of fluorescence (substrate cleavage) using a
fluorimeter (Fluostar; BMG LabTechnologies, Aylesbury, UK) at an excitation
wavelength s of 355 nm and emission wavelength of 440 nm. The potency of
inhibition was measured from the amount of substrate cleavage obtained
using a range of test compound concentrations and, from the resulting
dose-response curve, an IC~o value (the concentration of inhibitor required
to inhibit 50% of the enzyme activity) was calculated. 2o Inhibition of
MMP-2. MMP-3 and MMP-9 ~nzy~me Pre aration Catalytic domains MMP-2) MMP-3
and MMP-9 were prepared in Pfizer Central Research laboratories. A stock
solution of MMP-2, MMP-3 or MMP-9 (1 uM) was activated by the addition of
APMA. For MMP-2 and MMP-9, a final 25 concentration of 1 mM APMA was added)
followed by incubation for 1 hour at 37C. MMP-3 was activated by the
addition of 2mM APMA, followed by :, incubation for~3 hours at 37C. The
enzymes were then diluted in Tr~s-HCI assay buffer (100mM Tris, 100mM NaCI,
lOmM CaCl2 and 0.16% Brij ~5, pH . 7.5) to a concentration of 10nM. The
final concentration of enzyme used in the 3o assays was 1 nM.   r ,y.~ r ~
~ti.t~ L , n..:~ WO 99I29667 -19 PCT/EP98/06640 The fluorogenic substrate
used in this screen was Mca-Arg-Pro-Lys-Pro 



Tyr-Ala-Nva-Trp-Met-Lys(Dnp)-NH2 (Sachem Ltd., Essex, UK) as originally 5
described in J.Biol.Chem., 1994, Z~Q, 20952. This substrate was selected
because it has a balanced hydrolysis rate against MMPs 2, 3 and 9 (k~t/km
of 54,000, 59,400 and 55,300 s'' M-' respectively). The final substrate
concentration used in the assay was Sp,M. ~o The test compound was
dissolved in dimethyl sulphoxide and diluted with assay buffer so that no
more than 1 % dimethyi sulphoxide was present. Test compound and enzyme
were added to each well of a 96 welt plate and allowed to equilibrate for
15 minutes at 37C in an orbital shaker prior to the addition of substrate.
Plates were then incubated for 1 hour at 37C, prior to s determination of
fluorescence using a fluorimeter (Fluostar; BMG LabTechnologies, Aylesbury)
UK) at an excitation wavelength of 328nm and emission wavelength of 393nm.
The potency of inhibition was measured from the amount of substrate
cleavage obtained using a range of test compound concentrations and, from
the resulting dose-response curve) an IC5o value (the 2o concentration of
inhibitor required to inhibit 50% of the enzyme activity) was calculated.
25 Human recombinant MMP-13 was prepared by PanVera Corporation (Madison,
Wisconsin) and characterised at Pfizer Central Research laboratories. ~ A
1.9 mglml stock solution was activated with 2mM APMA for 2 hours at 37C.
MMP-13 was then diluted in assay buffer (50mM Tris; 200mM NaCI, 5mM CaCl2,
20M ZnClz and 0.02% Brij 35, pH 7.5) to a concentration of so 5.3nM. The
final concentration of enzyme used in the assay was 1.3nM.   I ! V t /~. 1
`.1 1~ ~\. W O 99I29667 -20 PCT/EP98/06540 The fluorogenic substrate used
in this screen was Dnp-Pro-Cha-Gly- ' Cys(Me)-His-Ala-Lys(NMA)-NH2. The
final substrate concentration used in the 5 assay was 10p,M. The test
compound was dissolved in dimethyl sulphoxide and diluted with assay buffer
so that no more than 1 % dimethyl sulphoxide was present. Test compound and
enzyme were added to each well of a 96 well plate. The o addition of
substrate to each welt initiated the reaction. Fluorescence intensity was
determined using a 96 well plate fluorimeter (Cytoffuor li; PerSeptive
Biosystems, Inc., Framingham, MA) at an excitation wavelength of 3fi0nm and
emission wavelength of 460nm. The potency of inhibition was measured from
the amount of substrate cleavage obtained using a range of test compound 15
concentrations and, from the resulting dose-response curve) an ICSO value
(the concentration of inhibitor required to inhibit 50% of the enzyme
activity) was calculated. Inhibition of MMP-14 2o Catalytic domain MMP-14
was prepared in Pfizer Central Research 



laboratories. A lOpM enzyme stock solution was activated for 20 minutes at
25C following the addition of 5p,g/ml of trypsin (Sigma, Dorset, UK). The
trypsin activity was then neutralised by the addition of 50~glml of
soyabean trypsin inhibitor (Sigma, Dorset, UK), prior to dilution of this
enzyme stock 25 solution in Tris-HCI assay buffer (100mM Tris, 100nM NaCI,
10mM CaCi2) 0.16% Brij 35, pH 7.5) to a concentration of 10nM. The final
concentration of enzyme used _in the assay was 1 nM.   L t;, .~r WO
99I29667 -21 PCT/EP98/06640 The fluorogenic substrate used in this screen
was Mca-Pro-Leu-Gly-Leu Dpa-Ala-Arg-NH2 (Bachem Ltd., Essex, UK) as
described in J.BioLChem., 5 1996, ~, 17119. Determination of enzyme
inhibition This was perfom~ed as described for MMPs 2, 3 and 9. In human
therapy, the compounds of formula (I), their pharmaceutically o acceptatrie
salts, and pharmaceutically acceptable solvates of either entity, can be
administered alone, but will generally be administered in admixture with a
pharmaceutical carrier selected with regard to the intended route of
administration and standard pharmaceutical practice. They may be
administered orally in the form of tablets containing such ~ 5 excipients
as starch or lactose, or in capsules or ovules either alone or in admixture
with excipients, or in the form of elixirs, solution or suspensions
containing flavouring or colouring agents. They can also be injected, for
example intravenously, intramuscularly or subcutaneously, and are best used
in the form of a sterile aqueous solution which may contain other
substances, for 2o example enough salts or monosaccarides to make the
solution isotonic with blood. For other routes of parenteral
administration) such as buccal or sublingual, they may be administered in
the form of tablets or lozenges which can be formulated in a conventional
manner. I n addition, the compounds and their salts may be administered
topically 25 in the form of sterile creams, gels, suspensions, lotions,
ointments, dusting powders, sprays, drug-incorporated dressings or yj~ a
skin patch. For example, they can be incorporated into a cream consisting
of an aqueous or oily emulsion of polyethylene glycols or liquid paraffin,
or they can be incorporated 



into an ointment consisting of a white wax soft paraffin base, or as a
hydrogel   1` ~ ~ ~ WO 99I29667 -22 PC'T/EP98/06540 with cellulose or
polyacrylate derivatives or other viscosity modifiers, or as a dry powder
or liquid spray or aerosol with butanelpropane, HFA or CFC propellants, or
as a drug-incorporated dressing either as a tulle dressing, with 5 white
soft paraffin or polyethylene glycol impregnated gauze dressings or with
hydrogel, hydrocolloid, alginate or film dressings. Moreover, the compounds
and salts may be administered intraocularly as an eye drop with appropriate
buffers, viscosity modifiers (e.g. cellulose derivatives)) preservatives
(e.g. benzalkonium chlorides (BZK)) and agents to adjust tonicity (e.g.
sodium ~o chloride). All such formulations may also contain stabilisers and
preservatives. Depending on the route of administration to human patients,
the daily dosage level of the compounds of formula (I) and their salts may
be from 0.001 to 20 mg/kg, in single or divided doses. Thus, for example,
tablets or capsules ~ s could contain from 0.02 to 500 mg of active
compound for administration singly or two or more at a time as appropriate.
The physician in any event will determine the actual dosage which will be
most suitable for an individual patient and it will vary with the age)
weight and response of the particular patient. The above dosages are
exemplary of the 2o average case; there can of course be individual
instances where higher or lower dosage ranges are merited and such are
within the scope of this invention. For veterinary use) a compound of
formula (I), or a veterinarily acceptable salt thereof, or a veterinarily
acceptable solvate of either entity, is 25 administered as a suitably
acceptable formulation in accordance with normal veterinary practice and
the veterinary surgeon will determine the dosing 



regimen and.route of administration which will be most appropriate for a
particular animal.   r`I `~ L , v_~ n Cv WO 99I29667 PCT/EP98/06640 -23
Thus the invention provides a pharmaceutical composition comprising a
compound of formula (I), or a pham~aceutically acceptable salt thereof, or
a pharmaceutically acceptable solvate of either entity) together with a 5
pharmaceutically acceptable diluent or carrier. It further provides a
veterinary formulation comprising a compound of formula (I), or a
veterinarify acceptable salt thereof, or a veterinarily acceptable solvate
of either entity) together with a veterinarily acceptable diluent or
carrier. The invention also provides a compound of formula {I), or a
pharmaceutically acceptable salt ther~:of, or a pharmaceutically acceptable
solvate of either entity, or a pharmaceutical composition containing any of
the foregoing, for use as a human medicament. In addition, it provides a
compound of formula (I), or a veterinarily acceptable salt thereof, or a
veterinariiy acceptable solvate of either entity, or a veterinary
formulation containing any of the foregoing, for use as an animal
medicament. In yet another aspect, the invention provides the use of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, or
a pharmaceutically acceptable solvate of either entity, for the manufacture
of a 2o human medicament for the curative or prophylactic treatment of a
medical condition for which a MMP inhibitor is indicated. It also provides
the use of a compound of formula (I), or a veterinarily acceptable salt
thereof, or a veterinarily acceptable solvate of either entity) for the
manufacture of an animal medicament for the curative or prophylactic 2s
treatmEnt of a medical condition for which a MMP inhibitor is indicated. 



Moreover, the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate containing either entity, for the manufacture of a human medicament
for the curative or prophylactic treatment of atherosclerotic plaque
rupture)   an E ~'~l WO 99/29667 -24 PGT/EP98/06b40 myocardial infarction,
heart failure, restenosis, stroke, periodontal disease, tissue ulceration,
wound repair, skin diseases, cancer metastasis, tumour angiogenesis,
age-related macular degeneration) fibrotic disease, rheumatoid 5 arthritis)
osteoarthritis and inflammatory diseases dependent on migratory
inflammatory cells. It also provides the use of a compound of formula (i),
or a veterinarily acceptable salt thereof, or a veterinariiy acceptable
solvate containing either entity, for the manufacture of an animal
medicament for the curative or o prophylactic treatment of atherosclerotic
plaque rupture, myocardial infarction, heart failure) restenosis, stroke,
periodontal disease, tissue ulceration, wound repair, skin diseases, cancer
metastasis, tumour angiogenesis, age-related macular degeneration, fibrotic
disease, rheumatoid arthritis, osteoarthritis and inflammatory diseases
dependent on migratory inflammatory cells. ~ 5 Additionally, the invention
provides a method of treating or preventing a medical condition for which a
MMP inhibitor is indicated, in a mammal (including a human being), which
comprises administering to said mammal a therapeutically effective amount
of a compound of formula (I), or a pharmaceutically or veterinarily
acceptable salt thereof, or a pharmaceutically 20 or veterinarily
acceptable solvate of either entity) or a pharmaceutical composition or
veterinary formulation containing any of the foregoing. Still further, the
invention provides a method of treating or preventing atheroscierotic
plaque rupture) myocardial infarction, heart failure, restenosis, stroke,
periodontal disease, tissue ulceration, wound repair, skin diseases, 25
cancer metastasis, tumour angiogenesis) age-related macular degeneration,
fibrotic disease) rheumatoid arthritis) osteoarthritis and inflammatory
diseases 



dependent ors migratory inflammatory cells) in a mammal (including a human
being), which comprises administering to said mammal a therapeutically
effective amount of a compound of formula (I), or a pharmaceutically or   r
L ~ i'~~~~i L~ '7C WO 99I19667 -25 PCT/EP98/06640 veterinarily acceptable
salt thereof, or a pharmaceutically or veterinarily acceptable solvate of
either entity) or a pharmaceutical composition or veterinary formulation
containing any of the foregoing. 5 The invention also includes any novel
intermediates described herein, for example those of formula (ll). The
syntheses of the compound of the invention and of the intermediates for use
therein are illustrated by the following Examples and Preparations. ~o Room
temperature means 20 to 25C. Flash chromatography refers to column
chromatography on silica gel (Kieselgel 60, 230-400 mesh). Melting points
are uncorrected. 'H Nuclear magnetic resonance (NMR) spectra were recorded
using a 15 Bruker AC300, a Varian Unity (nova-300 or a Varian Unity
(nova-400 spectrometer and were in all cases consistent with the proposed
structures. Characteristic chemical shifts (b) are given in
parts-per-million downfield from tetramethylsilane using conventional
abbreviations for designation of major peaks: e.g. s, singlet; d) doublet;
t, triplet; q, quartet; m, multiplet; br, broad. 2o Mass spectra were
recorded using a Finnigan Mat. TSQ 7000 or a Fisons lntruments Trio 1000
mass spectrometer. LRMS means low resolution mass spectrum and the
calculated and observed ions quoted refer to the isotopic composition of
lowest mass.   I'I ~'~i WO 99A9667 PCT/EP98/06G~40 -26 



EXAMPLE 1 JN-H yrd roxy-2-(4-(4-phenyrf n^1-1.2.3.6-tetra herd ro Ryrid
in-1 5 Potassium carbonate (207mg, 1.5 mmol) was added to a stirred mixture
of the title compound of Preparation 8 (186 mg, 0.5 mmol), hydroxylamine
hydrochloride (104 mg, 1.5 mmol), tetrahydrofuran (2 ml) and methanol (3
ml). The reaction mixture was heated under reflux for 20 hours, allowed to
cool, diluted with water (15 ml) and ethyl acetate (10 ml) and acidified
with o concentrated hydrochloric acid. This mixture was then briefly heated
at 100C, allowed to cool and filtered. The material thus obtained was
washed sequentially with water and ethyl acetate, then dried under vacuum
to provide the title compound {125 mg, 67%) as a colourless solid, m.p.
216-218C. Found: C,61.05; H, 5.35; N, 7.41. C~9HZON204S requires C, 61.27;
H, 5.41; N, ~s 7.52%. s (DMSO~): 2.62 (m,2H), 3.50 (m,2H), 3.92 (s,2H),
3.98 (m,2H), 6.24 (brs, 1 H), 7.35 (m,1 H), 7.41-7.48 (m,2H), 7.52-7.58
(m,2H), 7.62-7.73 (m,4H), 9.22 (s,1 H), 10.82 (s,1 H). LRMS (APCI): 373
(M+H)+. 20 EXAMPLE 2
NJ~ivdroxv-2-t4-(3-methyl-4-~henvi~henvtl-1.2.3.6-tetrahvdroovridin-1
Obtained as a colourless solid (58%)) m.p. 190-191C) from the title
compound of Preparation 9, using the procedure of Example 1. Found: 25
C,62.05; H,5.74; N,7.12. C2oH~N204S requires C,62.16; H,5.74; N,7.25%.
8(DMSOds): 2.23 (s,3H), 2.60 (m,2H), 3.47 (t,2H), 3.90 (s,2H), 3.95 (m,2H))
, 6.20 (brs, 1 H?; 7.17 (d,1 H), 7.30-7.48 (m,7H), 9.20 (s,1 H), 10.80 (s)
1~-I). LRMS (Thermospray): 388(M+H)+.   `~ ~`' '~'~2 v "i ' WO 99/29667
PCT/EP98/06640 -27 EXAMPLE 3 N-Hvdroxv-2
~4-l4-phenyfp,~,pry[)~~i~eridin-1-yrlsulphonyrlJacetamide Obtained as a
colourless solid (62%), m.p. 200-201 C, from the title 5 compound of
Preparation 10, using the procedure of Example 1. Found: C,60.96; H,5.86;
N,6.97. C~9HZZN204S requires C,60.94; H,5.92; N,7.48%. s(DMSOds): 1.63
(m,2H), 1.83 (m,2H), 2.66 (m,1H), 2.98 (t,2H), 3.70 (m,2H), 3.83 (s,2H),
7.30 (m,3H), 7.40 (t,2H), 7.54-7.60 (m,4H), 9.18 (s,1 H), 10.75 (s,1 H). ~o
LRMS (The~mospray): 375 (M+H)+. 



EXAMPLE 4 N-I~,yrdroxrL(4-phenyrl-1.2.3.6-tetrahydropyridin-1-yrlsuly
honyrl)acetamide Obtained as a colourless solid (76%), m.p. 175-176C, from
the title ~5 compound of Preparation 11, using the procedure of Example 1.
Found: C,52.41; H,5.39; N,9.35. C~3H~sN2O4S requries C,52.69; H,5.44;
N,9.45%. S(DMSOd6): 2.58 (m,2H), 3.46 (t,2H), 3.90 (s,2H)) 3.95 (m,2H),
6.18 (brs, 1 H), 7.23-7.48 (m,SH), 9.20 (s,1 H), 10.80 (s,1 H). 20 EXAMPLE
5 Obtained as a colourless solid (44%)) m.p. 185-187C, from the title
compound of Preparation 12, using the procedure of Example 1. Found:
C,52.08; H,6.04; N,9.23. C~3H~gN2O4S requires C,52.33; H,6.08; N,9.39%. 25
8(DMSOds): 1.62 (m,2H), 1.82 (m,2H), 2.62 (m,1 H), 2.98 (t,2H), 3.70
(m,2H), 3.84 (s,2H), 7.15-7.33 (m,SH), 9.20 (s,1 H), 10.78 (s,1 H). .   L
WO 99I29667 PCT/EP98/06640 -28 EXAMPLE 6 N~- y~~
-,~4-benrilQ~oeridin-1-Xsulohonyjyacetamide Obtained as a colourless solid
(35%), m.p. 132-135C, from the title s compound of Preparation 13, using
the procedure of Example 1. Found: C,53.66; H,6.43; N,8.82. C~4H2oN204S
requires C,53.83; H,6.45; N,8.97%. 8(DMSOd6): 1.13 (m,2H), 1.58 (m,3H),
2.49 (d,2H), 2.75 (t,2H), 3.50 (d,2H), 3.73 (s,2H), 7.10 (m,3H), 7.22
(m,2H), 9.10 (s,1 H)) 10.70 (s,1 H). ~o EXAMPLE 7 N-Hydrox~~R.SL(~4
phenr,~phen~,~)~-1.2.3.6-tetrahydrry ridin-1
O-(7-Azabenzotriazo(-1-y!)-1,1,3,3-tetramethyiuronium hexafluorophosphate
(100 mg, 0.26 mmol) was added to a stirred solution of ~ 5 the title
compound of Preparation 15 (70 mg, 0.18 mmol) and N ethyldiisopropylamine
(0.03 ml, 0.18 mmol) in anhydrous dimethylformamide (1 ml), under nitrogen,
at room temperature. After 15 minutes, a solution of 



hydroxylamine hydrochloride (37 mg, 0.53 mmol) and N-ethyldiisopropylamine
(0.12 ml, 0.7 mmol) in anhydrous dimethylfonnamide (0.5 ml) was added and
2o the reaction mixture stirred for 20 hours, then partitioned between
ethyl acetate and aqueous phosphate buffer (pH 7). The organic phase was
separated, washed with water, dried (MgS04) and evaporated under reduced
pressure) then the residue purified by flash chromatography, using
dichlorornethane:methanol (97:3) as eluant, to give the title compound (55
mg) 2s as a colourless, amorphous solid. 8(DMSOds): 2.50-2.80 (m,4H), 3.50
(m,2H), 3.80 (dd,1 H), 4.00 (m,2H), 5.03-5.18 (m,2H)) 5.62 (m,1 H), 6.23
(brs, 1 H), 7.37 (m,1 H), 7.45 (m,2H), 7.53 (m,2N), 7.67 (m,4H)) 9.22 (s) 1
H), 10.85 (s,--1 H). LRMS (Thermospray}: 413 (M+H)+.    f f .) ~ ~ L.~ WO
9929667 PCT/EP98/06640 -29 FXAMPLE 8 N~- -~ydroxv-2lR
S~,(~3-met~rl--4-~yl~,~.py~)-1.2.3.6-tetrahydroovridin-1 5 Obtained as a
solid (13%) from the title compound of Preparation 17, using the procedure
of Example 7, but with an elution gradient of dichloromethane:methanol
(100:0 to 90:10) for the chromatographic purification step. 8(CDCI3): 2.25
(s,3H), 2.62 (m,2H), 2.82 (m,2H), 3.62 (m,2H), 3.80 (dd,1 H), 4.10 (m,2H),
5.10-5.22 (m,2H), 5.75 (m,1 H), 6.03 (brs, 1 H), 7.20-7.43 o (m,8H). LRMS
(APCI): 427 (M+H)+. N-H~rdroxy-5-r~henyl-2(R.S~(~4-phenyl~,~~,)-1.2.3.6
tetrahyrdro~yridin-1 ~ 5 yrfsulphony,~lpentanamide Obtained as a colourless
solid (35%), m.p. 150C (decomp.), from the title compound of Preparation
18, using the procedure of Example 1. 8(DMSOds): 1.50 (m,2H), 1.80 (m,1H),
2.00 (m,1H), 2.54 (m,4H), 3.45 (m,2H), 3.75 (dd,1 H}, 3.98 (m,2H), 6.10
(brs,1 H), 7.10-7.54 (m,1 OH), 7.63 (m,4H), 9.10 20 (s,1 H), 10.88 (s,1 H).
LRMS (Thermospray): 492 (M+H)+. N-Hyd
roxyr-2-mefi~,yrl-2-(~4-Q,b,~n_yrl~enyrll-1.2.3.6-tetrahyrd ropyrridin-1 25
yrlsulphonyhoror~anamide Obtained as an amorphous solid (41 %) from the
title compound of . Preparation -19, using the procedure of Example 7.
8(DMSOds): 1.50 (s,6H), 2.66 (m,2H),-3.50 (m,2H), 4.00 (m,2H), 6.10
(brs,1H)) 7.30-7.70 (m,9H), 9.00 (s,1 H), 10.78 (s,1 H). 



30   ! r W WO 99I29667 PCT/EP98/06G40 -30 EXAMPLE 11
~ydroxv~l~~3-methyrl-4.- enylphenyrl)-1.2.3.6-tetrahyrdropyridin-1 5
Obtained as a solid (44%) from the title compound of Preparation 21, using
the procedure of Example 7) but with dichloromethane:methanol (99:1 ) as
eluant for the chromatographic purification step. 8(CDC13): 1.70 (m,2H),
1.86 (m,2H), 2.27 (s,3H)) 2.37 (m,2H}, 2.48 (m,2H), 2.62 (m,2H), 3.60
(t,2H)) 4.05 (m,2H), 6.02 (brs,lH), 7.20-7.43 (m,BH). N~- ,~ di
roxy-2-eth~~h4-ohen~lQhen~~~1.2.3.6-tetrahydroprridin-1 Obtained as a solid
(56%) from the title compound of Preparation 23, ~ using the procedure of
Example 7. 8(DMSOds): 0.90 (m,6H), 1.95-2.13 (m,4H), 2.52 (m,2H), 3.48
(m,2H), 3.98 (m,2H), 6.10 (brs,1 H), 7.35 (m,1 H), 7.44 (m,2H), 7.52
(m,2H), 7.64 (m,4H), 9.03 (brs,1 H), 10.70 (brs,1 H). EXAMPLE 13 2o N-H~
dry ~co ~~R.S)-(4-(4-i~hen~ri~,~,y~)-1.2.3.6-tetrahyrdro~yridin-1 Obtained
as a colourless solid (72%)) m.p. 186-189C, from the title compound of
Preparation 25, using the procedure of Example 7, but with 1
methylpyrrolidin-2-one as reaction solvent and with crystallisation from 2s
diisopropyl ether:ethyl acetate, rather than flash chromatography, as the
purification technique. Found: C,63.03; H,6.60; N,6.43. C23H2aN204S, 0.50 ,
H20 requires C,63.13; H,6.68; N,6.40%. 8(DMSOds): 0.83 (t,3H)) 1.40-1.35
(m,4H), 1.78 (m,1 H), 1.98 (m,1 H), 2.55 (m,2H), 3.50 (m,2H), 3.70 (dd,1
H), 3.98   WO 99I29667 -31 PCT/EP98/06640 (m,2H), 6.12 (brs, 1 H), 7.32
(m,1 H), 7.44 (m,2H), 7.52 (m,2H), 7.64 (m,4H), 9.20 (brs, 1 H), 10.85
(brs,1 H). 



LRMS (APCI): 429 (M+H)+. 5 - 4- ~ d.n_ Obtained as a colourless solid
(33%), m.p. 170-171 C, from the title o compound of Preparation 27, using
the procedure of Example 7, but with an elution gradient of
dichloromethane:methanol (100:0 to 98:2) for the chromatographic
purification step. 8(OMSOds): 1.65 (s,3H), 2.40-2.80 (m,4H), 3.52 (m,2H),
3-8A (dd,1 H), 4.00 (m,2H), 4.70 (s,1 H), 4.78 (s,1 H)) 6.23 (brs,1 H))
7.35 (m,1 H), 7.44 (m,2H), 7.52 (d,2H), 7.65 (m,4H), 9.22 (s,1 H), 10.85
(s,1 H). ~5 LRMS (APCI): 427 (M+H)+. EXAMPLE 15 N-Hydroxyr-21R.S
-methyU-2-(~3-methyrl-4-~hen~~phenyl -1.2.3.6 2o Obtained as a colourless
gum (20%) from the title compound of Preparation 29, using the procedure of
Example 7, but with an elution gradient of dichloromethane:methanol (100:0
to 98:2 to 95:5) for the chromatographic purification step. 8 (CDCl3): 1.60
(s,3H), 2.28 (s,3H), 2.64 (m,3H), 3.00 (m,1 H), 3.62 (m,2H), 4.10 (m,2H),
5.21 (m,2H), 5.70 (m,1 H), 6.03 (brs,1 H)) 7.20-7.44 25 (m,BH). LRMS
(APCI): 441 (M+H)+.   r ~ r :.~ ~I;y L.t. WO 99I29667 PC'T/EP98/066d0 -32
EXAMPLE 16 ~I-H~ dLro~L~3-(4-~ylr~heno~ry)azetidin-1-yrlsuli
honyl]acetamide Obtained as a colourless solid (66%) from the title
compound of s Preparation 32, using the procedure of EXAMPLE 1. 8(DMSO~):
4.03 (s,2H), 4.05 (dd,2H), 5.09 (m,1 H), 6.94 (d,2H), 7.30 (m) 1 H), 7.40
(m,2H), 7.60 (m,4H), 9.25 (s,lH)) 10.80 (brs,1H). LRMS (Thermospray): 364
(M+H)`. 10 EXAMPLE 17 N Potassium carbonate (406 mg, 3 mmol) was added to a
stirred mixture of the title compound of Preparation 41 (429 mg, 1 mmol),
hydroxyiamine ~5 hydrochloride (212 mg, 3 mmol) and methanol (20 ml). The
reaction mixture was heated under reflux for about 6 hours, allowed to cool
and partitioned 



between ethyl acetate and 1 M hydrochloric acid. The separated organic
phase was dried (MgS04) and evaporated under reduced pressure, then the
residue triturated with diisopropyl ether and crystallised from ethyl
acetate to yield the 2o title~~compound (148 mg, 34%) as a colourless
solid, m.p. 151-153C. Found: C,61.01; H, 6.04; N, 6.48. C~H26N205S requires
C, 61.38; H, 6.09; N, 6.51 %. S (DMSOds): 1.33 (t,3H), 2.23 (s,3H), 2.60
(m,2H), 3.46 (t,2H)) 3.91 (s,2H), 3.96 (m,2H), 4.03 (q,2H), 6.10 (brs,1 H),
6.80-6.95 (m,3H), 7.17 (d,1 H)) 7.28 7.38 (m,3H), 9.20 (brs,1 H), 10.8
{brs,1 H). 25 LRMS (APCI): 431 (M+H)+.   C 4 ~~ ; `~ WO 99I29667
PGT/EP98/066a0 -33 EXAMPLE 18 N-Hyrdroxv-2 ~4-j3-methoxv~.-ohenylo,
henyl)-1.2.3.6-tetrahyrdropyridin-1 5 Potassium cafionate (95 mg, 0.7 mmol)
was added to a stirred mixture of the title compound of Preparation 45 (170
mg, 0.4 mmo!), hydroxylamine hydrochloride (49 mg, 0.7 mmol) and methanol
(3 ml). The reaction mia~ture was heated under reflux for about 2 hours,
allowed to cool, diluted with phosphate buffer (15 ml) and extracted with
ethyl acetate (2 x 15 ml). The ~o combined organic phases were dried
(MgS04) and evaporated under reduced pressure, then the residue was
triturated with ethyl acetate to furnish the title compound (50 mg, 30%) as
a colourless solid, m.p. 175-177C. Found: C,58.84; H, 5.51; N, 6.70.
C2pH20N2~5s~ 0.10 CHZCl2 requires C, 58.75; H, 5.45; N, 6.82%. b (DMSOds):
2.63 (m,2H)) 3.50 (t,2H), 3.80 (s,3H), 3.93 (s,2H), 15 3.99 (s,2H), 6.27
(s,1 H), 7.10 (d,1 H), 7.16 (s,1 H), 7.27 (d,1 H), 7.31 (d,1 H), 7.41
(t,2H), 7.47 (d,2H), 9.23 (brs) 1 H), 10.80 (brs) 1 H). LRMS (Thermospray):
420 (M+NH4)+. 2o N-I~yd~oxyr-2;
j4-(3-methox~r-4-~rlt~henyrl)-1.2a,6-tetrahyrdy ridin-1
O-(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
(274 mg, 0.72 mmol) was added to a stirred solution of the title compound
of Preparation 50 (200 mg, 0.48 mmol) and N 2s ethyldiisopropylamine (0.08
ml, 0.48 mmoi) in anhydrous dimethylformamide (4 ml)) under nitrogen, at
room temperature. After 15 minutes, hydroxyiamine hydrochloride (100 mg,
1.44 mmol) and N-ethyldiisopropytamine (0:~3 m(, 1.9 mmol) were added and
the reaction mixture stirred for about 3 hours, then partitioned between
ethyl acetate and aqueous phosphate buffer (pH 7). The   r r r'','s L ~l i
.r~;~ WO 99129667 PCT/EP98/06640 organic phase was separated, washed with
water, dried (MgS04) and evaporated under reduced pressure) then the
residue was triturated with diisopropyl ether to give the title compound
(71 mg, 36%) as a colourless, amorphous solid, m.p. 156-158C. Found:
C,60.80; H) 6.17; N, 6.25. C22H26N2~5Sr 0.10 H20 requires C) 61.12; H)
6.11; N, 6.48%. 8(DMSOds): 1.51 (s,6H)) 2.57 (m,2H), 3.43 (t,2H)) 3.80
(s,3H), 4.03 (m,2H), 6.25 (brs,1 H), 7.09 (d,1 H), 7.13 (s,1 H), 7.26 (d,1
H), 7.31 (d,1 H), 7.39 (t,2H), 7.46 (d,2H), 9.24 (brs,1 H), 10.79 (brs,1
H). 0 LRMS (APCI): 431 (M+H)+. EXAMPLE 20
N-Hydrox\r-2-[4~3-fluoro-4-~hen~~r~hen_yly-1.2.3.6-tetrahydrol~ ridin-1 



yisy. I,phonyj]~acetamide ~s Obtained as a colourless solid (40%), m.p.
184-188C, from the title compound of Preparation 47, using the procedure of
Example 1. Found: C,58.39; H,4.90; N,6.84. C~9H~9FN204S requires C,58.45;
H,4.91; N,7.17%. 8(DMSOds): 2.61 (m,2H)) 3.47 (t,2H), 3.94 (s,2H), 4.00
(s,2H), 6.35 (brs,1H)) 7.33-7.60 (m,8H), 9.23 (brs,lH), 10.80 (brs,1H). 2o
LRMS (Thermospray): 408 (M+NH4)+. 25 Obtained as a colourless solid (76%),
m.p. 168-170C, from the title compound of Preparation 56) using the
procedure of Example 1. 8(DMSOds): , 1.34 (t,3H), 2:61 (m,2H), 3.49 (t,2H),
3.94 (s,2H), 3.98 (s,2H), 4.10 (q,2H)) 6.25 (brs,1 H), 6.91_ (d,1 H), 7.17
(s,1 H}, 7.22 (d,1 H), 7.33 (t,1 H), 7.52 (d,2Hj, 7.66 (d,2H), 9.22 (brs,1
H), 10.80 (brs,1 H). 3o LRMS (Thermospray): 434 (M+NH4)+.   I .e n CG WO
99I29667 PC'T/EP98/06640 -35 FXAMPLE 77 N~-
-I~yrdroxv-2-{4-(4-(3-methoxvohenyl)-3-methylph~y-1.2.3.6 5 Obtained as a
colourless solid (76%), m.p. 162-165C, from the title compound of
Preparation 61, using the procedure of Example 1. Found: C,60.26; H, 5.86;
N, 6.43. C2~ H2qN2O5S requires C, 60.56; H, 5.81; N, 6.73%. 8(DMSOdfi):
2.23 (s,3H), 2.60 (m,2H), 3.47 (t,2H), 3.77 (s,3H)) 3.93 (s,2H), 3.97
(s,2H), 6.20 (brs,1 H), 6.83-6.94(m,3H), 7.18 (d,1 H), 7.27-7.39 (m, 3H),
9.22 10 (brs,1 H), 10.80 (brs,1 H). LRMS (APCI): 416 (M)+. -H 15
yrlsulphoyr~, cet~, amide Obtained as a colourless solid (58%), m.p.
15'I-154C, from the title compound of Preparation 63, using the procedure
of Example 1. Found: C,62.75; H) 6.24; N, 6.26. C22H26N204S; 0.50 H20
requires C) 62.39; H) 6.43; N, 6.61 %. 8(DMSOds): 1.20 (t,3H), 2.24 (s,3H),
2.61 (m,4H), 3.47 (t,2H), 3.92 .- 20 (s,2H), 3.97 (s,2H), 6.20 (brs,1H),
7.10-7.23 (m,4H), 7.27-7.38 (m,3H), 9.22 (brs,1 H), 10.81 (brs,1 H). LRMS
(APCI): 414 (M)+. 25 N~-
yrdroxy-(4-(4-(3-MethoxvRhen~~)-3-methyr'Inhenyr[~-1.2.3.6 Obtained as a
pale yellow solid (47/0), m.p. 160-170C, from fhe title compound of
Preparation 65, using the procedure of Example 19. 8(DMSOds): 1.93 (m,2H),
2.23 (s,3H)) 2.39 (m,2H), 2.43 (m,2H), 3.20 (t,2H), 3.49 (m,2H),  



~ i,' `~/ '^ c: WO 99I29667 -36 PCT/EP98/06E40 3.77 (s,3H), 3.86 (m,2H))
4.00 (m,2H), 6.16 (brs,1 H)) 6.83-6.94 (m,3H), 7.17 (d,1 H), 7.36 (m,3H))
9.21 (brs,1 H), 11.00 (brs,1 H). LRMS (APCI} 487 (M+H)+. 5 N~-
ydro~r-4-(4,~~3-methoxvrphenyl -3-methyl~~~]Ipiperidin-1
~u,~hon~rj]~tetrahy~~yrr,fin-4-c~~,rboxamide Obtained as a white solid
(82%)) m.p. 200-202C, from the title 1o compound of Pr~;paration 67, using
the procedure of Example 19, except that the residue was crystallised from
methanol. Found: C,60.02; H, 6.78; N, 5.45. C25H32N206S~ CH30H requires C)
59.98; H, 6.97; N, 5.38%. S(DMSOds): 1.60 (m,2H), 1.78 (m,2H), 1.90 (m,2H),
2.20 (s,3H)) 2.38 (m,2H)) 2.64 (m,1 H), 3.04 (t,2H), 3.20 (t,2H), 3.70
(m,2H)) 3.77 (s,3H), 3.86 (m,2H), 6.87 (m,3H), 7.13 s (m,3H), 7.33 (t,1 H),
9.16 (brs,1 H), 10.97 (brs) 1 H). LRMS (APCI) 489 (M+H)+. N~-I
~~~r~-{4-(~-methox~~3-methoxv~~yl)phenprllpii~eridin-1 2o
ylsulnhonyl}-2-methyl~panamide Obtained as a white solid (47%), m.p.
161-163C, from the title compound of Preparation 74, using the procedure of
Example 19, except that the residue was purified by flash chromatography
using dichloromethane:methanol:concentrated aqueous ammonia solution
(90:10:1 ) 2s as eluant. Found: C,59.39; H, 6.58; N, 6.13. CZgH30N2~6s
requires C) 59.72; H, 6.54; N, 6.06%. 8(DMSOds): 1.49 (s,6H), 1.64 (m,2H),
1.81 (m,2H), 2.70 (m,lH), 3.06 (t,2H), 3.75 (s,BH), 6.87 (m,2H), 6.98
(m,3H), 7.20 (d,110, 7.27 (t) 1 H), 8.99 (brs,1 H), 10.75 (brs,1 H). LRMS
{Thennospray): 480 (M+NH4)+. 30   f r ;r ~I!n t 1 ~ ,1 WO 99l2966? -37 



PCT/EP98/06640 4- 4- x 5 Obtained as a white solid (39%), m.p. 134-136C,
from the title compound of Preparation 77, using the procedure of Example
26. Found: C,60.60; H, 6.80; N, 5.82. C24Hs2N20sS requires C, 60.48; H,
6.77; N, 5.88%. 8(DMSOds): 1.32 (t,3H), 1.49 (s,6H)) 1.66 (m,2H), 1.81
(m,2H), 2.70 (m,1H), 3.07 (t,2H), 3.76 (s,SH), 4.02 (q,2H), 6.85 (m,2H),
6.98 (m,3H), 7.20 (d,1 H), 0 7.27 (t,1 H), 9.00 (brs,1 H), 10.76 (brs,1 H).
LRMS (Thermospray): 494 (M+NH4)+. N-HS dr roxy-4~4-f4-l3-ethoxyphenyl,
-3-methyl henylJ!-1.2.3.6-tetrahv ro yrridin ~ 5
1-ylsufphony~}tetrahydroovran-4-carboxamide Obtained as a colourless solid
(87%), m.p. 152-154C) from the title compound of Preparation 79, using the
procedure of Example 19. Found: C,61.99; H, 6.47; N, 5.54. C26Hs2N20sS
requires C, 62.38; H, 6.44; N, 5.60%. 8(DMSOds): 1.33 (t,3H), 1.93 (m,2H),
2.24 (s,3H), 2.40 (d,2H)) 2.52 (m,2H), 20 3.21 (dd,2H), 3.50 (m,2H), 3.88
(m,2H), 3.98-4.10 (m,4H), 6.18 (brs,1 H), 6.80 6.95 (m,3H), 7.18 (d,1 H),
7.26-7.37 (m,3H), 9.22 (brs,1 H), 11.05 (brs,1 H). LRMS (APCI): 501 (M+H)+.
25 N-Hydroxy-4-(4-(~3-ethoxyp~py1)- - ethphenyrlhoeridin-1 X sul
h~o~l~tetra~ydro~~rran-4-carboxamide Palladium on barium sulfate (5%, 5-mg)
was added to a stirred solution of the title compound of Example 28 (50 mg,
0.1 mmol) in a mixture of 1,2   i` ., , ~ c;. W O 99I29667 -38
PCT/EP98106bc10 dimethoxyethane (1 ml) and methanol (3 ml), then the
reaction mixture hydrogenated at 345 kPa (50 psi) pressure for about 20
hours. A further portion of palladium on barium sulfate (5%, 5~mg) was
added and hydrogenation 5 continued for an additional 20 hours. The
catalyst was removed by frltration, the solvent evaporated under reduced
pressure and the residue crystallised from ether-hexane to afford the title
compound (34 mg ) 66%) as a colourless 



solid, m.p. 165-167C. Found: C,60.81; H) 6.76; N, 5.35. C2sH~N206S; 0.50
H20 requires C, 61.03; H, 6.89; N, 5.47%. 8 (DMSOds): 1.35 (t,3H), 1.60 ~ o
(m,2H), 1.78 (m,2H), 1.92 (m,2H), 2.20 (s,3H), 2.40 (d,2H), 2.62 (m,1 H),
3.03 (dd,2H), 3.20 (dd,2H}, 3.73 (m,2H), 3.86 {m,2H), 4.04 (q,2H))
6.80-6.92 (m,3H), 7.07-7.17 (m,3H), 7.30 (t,1H}) 9.18 (brs,lH)) 11.0
(brs,1H}. LRMS (Thermospray): 520 (M+NH4)+. 15 EXAMPLE 30 4 Obtained as a
colourless solid (33%), m.p. 916-118C) from the title compound of
Preparation 81, using the procedure of Example 19. Found: C,62.52; H, 20
6.47; N, 6.00. C24H30N2~5S requites C) 62.86; H, 6.59; N, 6.11 %.
8(DMSOds}: 1.34 (t,3H), 1.52 (s,6H), 2.23 (s,3H)) 2.53 (m,2H), 3.50 (m,2H),
4.00-4.10 (m,4H), 6.18 (brs,1 H), 6.80-6.95 (m,3H), 7.18 (d,1 H), 7.28-7.38
(m,3H), 9.03 (brs,1 H}, 10.8 (brs,1 H}. LRMS (Thermospray): 459 (M+H)~. 25
I ~n WO 99R9667 PCT/EP98/06640 -39 EXAMPLE 31 INS- ydroy-2-~(g~t~- 3-et
~,~1)- -methylohen~~)pperidin-1 s Obtained as a colourless solid (48%),
m.p. 179-180C (crystallised from diisopropyl ether), from the title
compound of Preparation 82, using the procedure of Example 17. Found:
C,60.72; H,6.49; N,6.36. C~H28N2O5S requires C,61.09; H,6.53; N,6.48%.
8(DMSOd6): 1.31 (t,3H), 1.68 (m,2H)) 1.86 (m,2H), 2.20 (s,3H), 2.65 (m,1
H), 3.00 (m,2H)) 3.72 (m,2H), 3.86 (s,2H), 4.03 ~ o (q.2H), 6.80-6.90
(m,3H), 7.10 (s,2H), 7.17 (s,1 H)) 7.30 (t,1 H), 9.20 {brs,1 H), 10.8
(brs,1 H). LRMS (APCI): 433 (M+H)+. ~5
N-Hydroxv-2-~(4-(4-(3-ethoxypheny)-3-methyi~yrl)i~hheridin-1-v I~yhon~~~2
Obtained as a colourless solid (53%), m.p. 172-174C (crystallised from
diisopropyl ether), from the title compound of Preparation 84, using the
procedure of Example 19. Found: C,62.20; H,6.99; N,6.02. C24HszNzOsS zo
requires C,62.58; H,7.00; N,6.08%. 8(DMSOds): 1.31 (t,3H)) 1.50 (s,6H))
1.61 (m,2H), 1.79 (m,2H), 2.20 (s,3H), 2.65 (m,1H), 3.05 (m,2H)) 3.75
(m,2H)) 4.03 (q,2H), 6.80-6.90 (m,3H), 7.08-7.18 (m,3H), 7.30 (dd,1 H),
8.98 (brs,1 H)) 10.75 (brs,1H). LRMS (APCI): 461 (M+H)+. 25  



f ~t v'~ ~~ i.~`'l WO 99!Z9667 PCT/EP98/06si40 -40 E~AMPLE 33 r 1-4- i
ylsul~ h~o~~~[~~acetamide 5 Obtained as a colourtess amorphous solid (50%)
from the title compound of Preparation 85, using the procedure of Example
17. 8(DMSOds): 2.33 (s,3H), 2.60 (m,2H), 3.46 (t,2H), 3.91 (s,2H), 3.97
(m,2H), 6.12 (brs,1H)) 7.307.40 (m,4H)) 7.50 (d,1 H), 7.84 (dd,1 H), 8.63
(d) 1 H), 9.20 (brs,1 H), 10.8 (brs,1 H). ~o LRMS (APCI): 388 (M+H)+.
EXAMPLE 34 N-Hydroxv-2-{,4~~ meths
l~pyridin-3-yl)ythen]!-1.2.3.6-tetrahydro~~~ ' in-1y~sulphonY~[}acetamide
~5 Obtained as a colourless solid (57%), m.p. 132-136C, from the title
compound of Preparation 86) using the procedure of Example 31. 8(DMSOds):
2.23 (s,3H), 2.60 (m,2H)) 3.46 (t,2H), 3.91 (s,2H), 3.97 (m,2H), 6.12
(brs,1H), 7.21 (d,1 H), 7.35 (d,1 H), 7.40 (s,1 H)) 7.45 (dd,1 H), 7.78
(d,1 H), 8.55 (m,2H)) 9.20 (brs,1 H), 10.8 {brs) 1 H). 2o LRMS (APCI): 388
(M+H)+. 25 Obtained as a colourless solid (20%), m.p. 165-167 C) from the
title compound of Preparation 87, using the procedure of Example 31.
S(DMSOds): . 2.26 (s,3H), 2:60 (m,2H), 3.47 (t,2H), 3.92 :(s,2H), 3.97
(m,2H), 6.12 tbrs,1 H)) 7.22 (d,1 H), 7.35-7.42 (m,4H), 8.62 (d,2H), 9.20
(brs) 1 H), 10.8 (brs,1 H). LRMS (APCI): 388 (M+H)+.   4 f'.,':~' c~`~~ WO
99I29667 PCT/EP98/06640 -41 EXAMPLE 36 N-Hyd
foxy-2-{4-(4-(6-ethoxyoyridin-2-yrl)v-3-meth~,~oheparl]y?eridin-1 5
Obtained as a colourless solid (30%), m.p. 184-187 C, from the title
compound of Preparation 91, using the procedure of Example 19, except that
the residue was purified by flash chromatography using dichloromethane:
ethanol ( 98:2) as eluant. 8(DMSOd6): 1.30 (t,3H), 1.48 (s,6H)) 1.63
(m,2H), 1.79 (m,2H), 2.35 (s,3H), 2.67 (m,1H)) 3.05 (t,2H), 3.75 (d,2H),
4.30 (q,2H), ~ 0 6.72 (d,1 H), 7.05 (d,1 H)) 7.15 (m,2H), 7.34 (o,1 H),
7.73 (t,1 H), 9.00 {brs,1 H), 10.75 (brs,1 H). HRMS (positive ion
electrospray): 462.206 {M+H)~. 15
N-l-l~rdroxy-4-(4-(4-lahenylphen~~)-1.2.3.6-tetrahvd ropyrid in-1 Obtained
as a colourless solid (68%), m.p. 191-193C) from the title compound of
Preparation 93, using the procedure of Example 19, but with crystallisation
of the residue from methanol. 8(DMSOds): 1.93 (m,2H), 2.40 



20 (d,2H), 2.55 (m,2H), 3.20 (t,2H), 3.48 (m,2H)) 3.85 (m,2H), 4.00 (m,2H))
6.11 (brs,1 H), 7.35 (t,1 H)) 7.44 {m,2H), 7.52 (d,2H), 7.65 (m,4H), 9.22
(brs) 1 H), 11.05 (brs,1H). LRMS (APCI): 443 (M+H)+. 25 EXAMPLE 38 r - 4
Obtained as a colourless solid (36%), m.p. 159-161C, from the title
compound of Preparation 95, using the procedure of Example 19, but with so
crystallisation of the residue from dichloromethane-diisopropyl ether.   f
P' I ~.I l ~ ~ WO 99I29667 -42 PCT/EP98/06f.40 8(DMSOds): 1.35 (t,3H), 1.94
(m,2H), 2.22 (s,3H), 2.38 (d,2H), 2.50 (brs,2H), 3.20 (t,2H)) 3.50
(brs,2H), 3.87 (dd,2H)) 3.98 (brs,2H), 4.04 (q,2H), 6.15 (brs,1 H), 6.96
(d,2H), 7.13 (d,1 H)) 7.22 (d,2H), 7.28 (d,1 H), 7.33 (s,1 H), 9.20 5
(brs,1 H), 11.05 (brs,1 H). LRMS (Thermospray): 515 (M+NH4)+.
N-H~rdroxv,~2-{4-[4-l3-by dro methy~,~e ,yrly-3-methylpJ eny ~]~-1.2.3.6o
te~at~rdropyrridin-1-yrlsulphonyl)acetamide Obtained as a colourless solid
(63%), m.p. 174-176C (crystallised from methanol-diisopropyl ether), from
the title compound of Preparation 97, using the procedure of Example 17.
Found: C,60.35; H,5.75; N,6.70. C2IHZaN20sS requires C,60.56; H,5.81;
N,6.73%. 8(DMSO~): 2.22 (s,3H), 2.fi0 (m,2H), 3.47 5 (t,2H), 3.93 (s,2H),
3.97 (s,2H), 4.53 (d,2H), 5.19 (t,1 H exchangeable), 6.20 (brs,1 H),
7.15-7.42 (m,7H), 9.20 (brs,1 H), 10.80 (brs,1 H). LRMS (APCI): 417 (M+H)+.
EXAMPLE 40 2o
N-Hyrd~oxy-2-methyrl-2-(4-'[3-methyl-4-(auinolin-3-yrlyohenyl]-1.2.3.6
Obtained as a colourless solid (51 %), m.p. 158-160C, from the title 



compound of Preparation 100, using the procedure of Example 19. 8(DMSO~):
1.50 (s,6H), 2.32 (s,3H), 2.57 (m,2H)) 3.53 (m,2H), 4.03 (m,2H)) 6.23
(brs,1 H)) 2s 7.34-7.48 (m,3H), 7.63 (t,1 H), 7.79 (t,1 H), 8.04 (t,2H),
8.37 (s,1 H), 8.91 (s,1 H), 9.04 (brs,1 H), 10.8 (brs,1 H). LRMS (APCI?:
466 (M+H)+.   r ~,)~,r rrw~ L 4 ~5~.~ ;~ c `1. WO 9929667 PCT/EP98/06640
-43 EXAMPLE 41 N-Hydroxy-2-[4-[3-methyl-4-(3-meths !tr
hiophenyl}~henyrl~-1.2.3.6 5 Obtained as a colourless solid (17%)) from the
title compound of Preparation 102, using the procedure of Example 1.
8(DMSOd6): 2.23 (s,3H), 2.49 (s,3H), 2.60 (m,2H), 3.47 (t,2H), 3.91 (s,2H),
3.97 (s,2H), 6.22 (brs,1 H)) 7.08 (d,1 H), 7.17 (m,2H), 7.24 (d,1 H), 7.34
(m, 3H), 9.22 (brs,1 H), 10.80 (brs,1H). ~o LRMS (APCI): 432 (M)+.
N-Hydroxy-~4-[4-13-methox\rmethyl ,Rhen_~~)~-3-methylphe_n,~~j-1.2.3.6
tetra ~dropyridin-1-ylsulphonyl}acetamide 15 Obtained as a colourless solid
(28%), m.p. 151-153C (crystallised from ethyl acetate-diisopropyl ether))
from the title compound of Preparation 104, using the procedure of Example
17. Found: C,60.16; H,6.00; N,6.28. C22H26N205S; 0.10 H20 requires C,60.11;
H,6.19; N,6.37%. S(DMSOds): 2.22 (s,3H), 2.60 (m,2H), 3.30 (s,3H), 3.47
(t,2H), 3.93 (s,2H), 3.97 (s,2H), 4.04 2o (s,2H)) 6.20 (brs,1 H), 7.17 (d,1
H), 7.21-7.42 (m,6H), 9.20 (brs,1 H), 10.80 (brs,1 H). LRMS (Thermospray}:
432 (M+H)+. 25 L~(-Hyd! roxy~4-[4-(3-{ -metho etr_
hoxylphenyrl)-3-methyli,~henyrl]-1.2.3.6
tetrahyrdroRyridin-1-yrlsul~honyl}acetamide Obtained as a colourless solid
(64%), m.p. 158-160C (crystallised from ethyl acetate), from the title
compound of Preparation 107, using the procedure of Example 17. Found:
C,59.78; H,6.10; N,6.01. C23H2gN2OsS requires   ~~',~;~ c~'~2 WO 99I29667
~4 



PCT/EP98/0&b40 C,59.98; H,6.13; N,6.08%. 8(DMSOds): 2.24 (s,3H), 2.60
(m,2H)) 3.30 (s,3H), 3.47 (t,2H), 3.66 (m,2H), 3.92 (s,2H), 3.97 (m,2H))
4.12 (t,2H), 6.20 (brs,1 H), 6.89 (m,3H), 7.18 (d,1 H), 7.34 (m,3H), 9.20
(brs,1 H), 10.80 (brs,1 H). 5 LRMS (Thermospray): 460 (M)'. F~x,AMPLE 44
~l-Hvdro~y-2-~4-f4-( .3-dihydrobenz furan-5-yl -3-met y11~)1j-1.2.3.6
tetrah~~~yridin-1-~ Ir sulphon~~[~ ace ~nj~g Obtained as a colourless solid
(56%), m.N. 158-162C) from the title compound of Preparation 112, using the
procedure of Example 17. Found: C,57.01; H,5.47; N,5.26. CuHZ6N205S; 0.60
CH2CIz requires C,56.61; H,5.30; N,5.84%. 8(DMSOds): 2.23 (s,3H), 2.58
(m,2H)) 3.20 (t,2H), 3.44 (t,2H), 3.92 (s,2H), 3.96 (s,2H)) 4.55 (t,2H),
6.20 (brs) 1 H), 6.78 (d,1 H), 7.01 (d,1 H), 7.12 1s (d,1 H), 7.17 (s,1 H),
7.27 (d,1 H), 7.33 (s,1 H), 9.20 (brs,1 H), 10.80 (brs,1 H). LRMS (APCI):
428 (M+H)+. ~t-H dro_xv-2~~~~methy,~~3-trsfluoromethyrl h~enyr(,~
h~nv[j-1.2.3.620 ~trahydroRym-din-~l-ylsul~~l)~acetamide Obtained as a
colourless solid (50%), m.p. 168-170C (crystallised from diisopropyl
ether)) from the title compound of Preparation 116) using the procedure of
Example 17, except that tetrahydrofuran was used as a co-solvent for the
reaction. Found: C,54.96; H,4.73; N,5.97. CZ~H2~F3N2O,,S; 0.25 H20 2s
requires C,54.96; H,4.72; N,6.10%. 8(DMSOds): 2.24 (s,3H), 2.60 (m,2H),
3.47 (t,2H), 3.93 (s,2H), 3.97 (m,2H), 6.22 (brs,1 H), 7.23 (d,1 H), 7.36
(d) 1 H), 7.41 , (s,1 H)) 7.68 (m,4H), 9.20 (brs,1 H)) 10.80 (brs,1 H).
LRMS (APCI): 455 (M+H)+.   i ry r,!~.~~ jC ('.Ill WO 99I29667
PC'f/EP98/066~40 -45 EXAMPLE 46 N-H~ d~~[~4-l heno
~ohenyrl)oioeridin-1-ylsul~ honylj~acetamide Obtained as a colourless solid
(13%), m.p. 176-179C, from the title 5 compound of Preparation 119, using
the procedure of Example 17, except that dichloromethane was used as a
co-solvent for the reaction. Found: C,57.92; H,5.62; N,6.97. C~9H~N205S;
0.20 H20 requires C,57.91; H,5.73; N,7.11 %. 8(DMSOds): 1.63 (m,2H), 1.84
(m,2H}, 2.63 (m) 1 H), 2.98 (t,2H), 3.69 (m,2H), 3.85 (s,2H), 6.96 (m,4H),
7.10 (t,1 H), 7.27 (d,2H), 7.36 (t,2H), 9.20 (brs,1 H), 0 10.80 (brs,1 H}.
LRMS (Thermospray): 392 (M+H)+. 



EXAMPLE 47 15 Obtained as a colourless solid (42%), m.p. 155-156C, from the
title compound of Preparation 122, using the procedure of Example 19,
except that the residue was purified by flash chromatography, using
dichloromethane:methanol (97:3) as eluant, prior to crystallisation from 2o
dichloromethane-diisopropyl ether. 8(DMSOds): 1.50 (s,6H)) 1.60 (m,2H),
1.80 (m,2H), 2.20 (s,3H)) 2.65 (m,1 H), 3.05 (t,2H}) 3.30 (s,3H), 3.62
(t,2H), 3.74 (d,2H), 4.10 (t,2H)) 6.80-6.92 (m,3H), 7.10-7.17 (m,3H)) 7.30
(t,1H)) 9.02 (brs,1 H), 10.7 (brs,1 H). LRMS (Electrospray): 513 (M+Na)+.
25   C ~ ~~",, r i.~a ~.. WO 99r19667 PCT/EP98/06E40 -46 EXAMPLE 48 N-Kyrd
roxy-4-methoxvr-2 (R. S)-(~3-methyl-4-~yrl ~yrl )-1.2. 3.6 5 Obtained as a
colourless solid (39%), m.p. 135-136C, from the title compound of
Preparation 124, using the procedure of Example 19, except that the residue
was purified by r'lash chromatography using dichloromethane: methanol
(97:3) as eluant, prior to crystallisation from diisopropyl ether.
8(DMSOds): 2.10 (m,2H)) 2.23 (s,3H), 2.57 (m,2H),3.20 (s,4H), 3.36 (m,1 H),
~ 0 3.48 (m,2H), 3.87 (dd,1 H), 3.98 (m,2H), 6.20 (brs,1 H), 7.1 fi (d,1
H), 7.32 (m,SH), 7.43 (m,2H), 9.22 (brs,lH), 10.95 (brs,lH). LRMS
(Thermospray): 444 (M)+. ~5 N-H
d~ro~y-4-i[~3-methyl-4-~enyl~hen~~1-1.2.3.6-tetrahydro~pyridin-1 Obtained
as a colourless solid (91 %), m.p. 188-190C, from the title compound of
Preparation 126, using the procedure of Example 38. Found: C,61.89; H,6.15;
N,5.94. C24H28N2O3S; 0.50 H20 requires C,61.91; H,6.28; 2o N,6.02%.
8(DMSOd6): 1.95 (m,2H), 2.22 (s,3H), 2.39 (d,2H), 2.50 (m,2H), 3.20 0
(t,2H), 3.48 (brs,2H), 3.87 (dd,2H), 4.00 (brs,2H), 6.17 (brs,1 H), 7.16
(d,1 H), 7.31 (m,SH), 7.42 (m,2H).9.22 (brs,1 H), 11.05 (brs,1 H). LRMS
(APCI): 457 (M+H)+.   



i~ Z WO 99I29667 PCT/EP98/06640 -47 EXAMPLE 50
N-H~rdroxy,~4-(~3-methoxyhen_~~)-3-methyrlo, hen~rj]hiperidin-1 5 Obtained
as a colourless solid (63%), m.p. 199-202C, from the title compound of
Preparation 130, using the procedure of Example 19, but with
crystallisation of the residue from diisopropyl ether. Found: C,66.25;
H,6.18; N,5.18. C2gH32N2~5s~ 0.30 H20 requires C,61.21; H,6.25; N,5.33%.
S(DMSOd6): 1.55 (m,2H), 1.76 (m,2H), 2.20 (s,3H), 2.54 (m,1 H), 2.89
(t,2H), 0 3.48 (m,2H), 3.77 (m,7H), 6.87 (m,3H), 7.07-7.35 (m,BH), 9.10
(brs,1 H), 11.05 (brs,1H). N-HyrdrQ~r-1-(4~~3-methoxv phenyl)v-3-methyly
henvll~~eridin-1 15 ~rlst~jpho~p~r(~cvclobutanecan oxamide Obtained as a
colourless solid (52%), m.p. 157-160C, from the title compound of
Preparation 132, using the procedure of Example 50. Found: C,62.79; H,6.60;
N,5.93. C24H30N2~5S requires C,62.86; H,6.59; N,6.11 %. S(DMSOds): 1.60
(m,2H), 1.78 (m,3H), 1.93 (m,1 H), 2.20 (s,3H), 2.57 (m,SH}, 20 2.97
(t,2H), 3.72 (m,2H), 3.77 (s,3H), 6.87 (m,3H), 7.11 (s,2H), 7.15 (s,1 H))
7.36 (t,1 H)) 9.10 (brs) 1 H), 10.92 (brs,1 H). LRMS (Thermospray): 459
(M+H)+. 25 N-H~rdroxy-4~4~(~~,3-methoxy h~
envl)r-3-pmethyrl~henyrl[jnineridin-1-vlsi honvll Obtained as a colourless
solid (13%)) from the title compound of Preparation 134, using the
procedure of Example 19, except that the residue was purified by flash
chromatography using dichloromethane:methanol:   1 4 ~~ ~; ; ~ ~~ `"Z WO
99I29667 -48 PCT/EP98/06640 concentrated aqueous ammonia solution (90:10:1
) as eluant. 8(CDC13): 1.79 (m,2H), 1.90 (m,2H), 2.16 (m,2H), 2.27 (s,3H),
2.30 (s,3H), 2.33 (m,4H), 2.64 (m,lH), 2.91 (brd,2H)) 3.10 (t,2H)) 3.83
(s,3H), 3.91 (m,2H), 6.88 (m,3H), 7.08 5 (m,2H), 7.18 (d,1 H)) 7.30 (t,1
H). LRMS (Thermospray): 502 (M+H)+. 



EXAMPLE 53 N-Hydroxy-3-phenyl-2(~~~,-f)---4-(4-s?hen~ll hernt()~-1 2 3
6-tetrah~~a~rridin-1o ylsul~~honyllRr_o~~anamide Obtained as a colourless
solid (31 %), m.p. 202-205C, from the title compound of Preparation 136,
using the procedure of Example 19, except that the residue was triturated
with dichloromethane. Found: C,66.05; H,5.82; N,6.15. C26H26N2~4S~ 0.50 H20
requires C,66.22; H,5.77; N,5.94%. ~s 8(DMSOd6): 2.60 (m,2H), 3.15 (m,2H),
3.57 (m,2H), 4.03 (m,3H), 6.07 (brs,1H), 7.16-7.36 (m,6H)) 7.45 (m,2H),
7.57 (m,2H), 7.65 (m,4H), 9.17 (brs,1 H), 10.70 (brs,1 H). LRMS (APCI): 463
(M+H)+. 2o EXAMPLE 54 N-Hyd_roxy[~~~ henyll
henyrl)-1.2.3.6-tetrahydrooyridin-1~ Ir sulQhonyJ]lindane-2-carboxamide
Obtained as a colourless solid (27%)) m.p. 159-161C, from the title
compound of Preparation 138, using the procedure of Example 19, except that
25 the residue was purifred by flash chromatography using
dichloromethane:methanol (98:2) as eiuant, followed by trituration with
diisopropyl ether. 8(DMSOds): 2.55 (m,2f-E), 3.41 (m,2H)) 3.53 (d,2H-),
3.77 (d,2H), 3.96 (m,2H), 6.18 (brs,1 H), 7.16 (m,2H), 7.23 (m,2H),
7.34-7.53 (m,SH), 7.65 (m,4H), 9.15 (brs) 1 H), 11.10 (brs,1 H). 3o LRMS
(APCI): 463 (M+H)+.   L ~l ~ , ,, << WO 99I29667 PCTIEP98/06640 -49 EXAMPLE
55 ~I-d,ydro ,r~-{4~~(3-chloro-4-fluorophenyrl)-3-methy henyl]-1.2.3.6
~~~rdrowrridin-1-s I~r sul~~ahony~,}acetamide s Obtained as a colourless
solid (60%), m.p. 181-183C (crystallised from ether), from the title
compound of Preparation 142, using the procedure of Example 17) except that
tetrahydrofuran was used as a co-solvent for the reaction. Found: C,54.65;
H,4.61; N,6.13. C2oH2oCIFN204S requires C,54.73; H,4.59; N,6.38%.
8(DMSOds): 2.24 (s,3H), 2.60 (m,2H), 3.47 (t,2H), 3.90 ~ o (s,2H), 3.97
(m,2H), 6.22 (brs,1 H), 7.20 (d,1 H), 7.30-7.40 (m,3H), 7.45 (t,1 H), 7.56
(m,1 H), 9.20 (brs,1 H), 10.80 (brs,1 H). LRMS (APCI): 439 (M+H)+. EXAMPLE
56 ~ 5 N-Hydroxyr-2-{4 j4-(1.3-benzodioxol-5-~~ -3-met ylphen~ylj=1.2.3.6
tetrahydro~yridin-1-~ li sul~phonyl}acetamide 



Obtained as a colourless solid (69%), m.p. 165-167C, from the title
compound of Preparation 146, using the procedure of Example 45. Found:
C,58.60; H,5.10; N,6.01. CZ~ H22N206S requires C,58.59; H,5.15; N,6.51 %. `
20 8(DMSOds): 2.22 (s,3H), 2.59 (m,2H), 3.46 (t,2H), 3.90 (s,2H), 3.96
(m,2H), 6.04 (s,2H), 6.20 (brs,1 H), 6.76 (d,1 H), 6.89 (s,1 H), 6.95 (d,1
H), 7.15 (d,1 H), 7.28 (d,1H)) 7.35 (s,1H)) 9.20 (brs,1H)) 10.80 (brs,1H).
LRMS (APCI): 431 (M+H)+.   l ~ r. ~:, ~`.~n L~. WO 991Z9667 -50
QCTIEP98/06640 4- i  5 Obtained as a colourless solid (32%), m.p. 160-163C,
from the title compound of Preparation 150, using the procedure of Example
17, except that tetrahydrofuran was used as a co-solvent for the reaction.
8(DMSOds): 2.12 (s,3H), 2.60 (m,2H), 3.48 (t,2H), 3.84 (s,2H), 3.98 (m,2H),
6.21 (brs,1 H), 7.17 (d,1H), 7.23-7.35 (m,4H)) 7.40 (s,1N), 7.42 (m,lH). ~o
LRMS (APCI): 405 (M+H)+. N-Hyd~oxy-~(4-[~3.4-dimethoxy,~yl
-3-methylpheny]-1.2.3.6 ~5 Obtained as a colourless solid (61%), m.p.
172-174C, from the title compound of Preparation 151, using the procedure
of Example 57. Found: C,59.36; H,6.08; N,5.87. C22H26N2~6S requires
C,59.18; H,5.87; N,6.27%. 8(DMSOds): 2.25 (s,3H), 2.60 (m,2H), 3.48 (t,2H))
3.75 (s,3H), 3.78 (s,3H), 3.90 (s,2H), 3.96 (m,2H), 6.19 (brs,1 H), 6.82
(d,1 H), 6.88 (s,1 H), 7.00 (d,1 H), 7.19 20 (d,1 H), 7.29 (d) 1 H), 7.36
(s,1 H), 9.20 (brs,1 H), 10.80 (brs,1 H). LRMS (APCI): 447 (M+H)'. 25
ylsulphonvl acetamide Obtained as a colourless solid (58%), m.p. 14A-152C,
from the title compound of_ Preparation 152, using the procedure of Example
17. ~(DMSOds):   n.~ ~ ~f i~~ n Lv ,~ WO 99l29667 



-51 PCT/EP98/OG640 2.03 (m,2H), 2.22 (s,3H), 2.59 (m,2H), 2.90 (m,4H), 3.47
(m,2H), 3.90 (s,2H)) 3.96 (m,2H), 6.19 (brs) 1 H), 7.05 (d,1 H), 7.15
(m,2H), 7.23-7.30 (m,2H), 7.36 (s,1 H)) 9.20 (brs,1 H), 10.80 (brs,1 H). 5
LRMS (APCI): 427 (M+H)+. N-HK ro
~-{4-[,3-methyl-4-(3-trifluoromethoxyhenyl)y~hen~y'~-1.2.3.6
tetraf,~~2pyridin-1-ylsul~~~Jvacetamide ~o Obtained as a colourless solid
(13%), m.p. 154C (crystallised from dichioromethane-diisopropyl ether),
from the title compound of Preparation 153, using the procedure of Example
17. 8(DMSOds): 2.23 (s,3H), 2.59 (m,2H), 3.47 (t,2H), 3.90 (s,2H), 3.96
(m,2H), 6.22 (bcs,1 H)) 7.20 (d) 1 H), 7.30-7.40 (m,SH)) 7.58 (t) 1 H),
9.20 (brs,1 H), 10.80 (brs,1 H). s LRMS (Thermospray): 488 (M+NH4)+.
N-H~rdroxyr-2-[~4-phenyl-3-trifluorome~hy~(phenyll-1.2.3.6-tetrah~ ro
Qyridin-1 2o Obtained as a colourless solid {43%), m.p. 143-145C, from the
title compound of Preparation 157, using the procedure of Example 17.
Found: C,54.63; H,4.35; N,5.90. C2pH~gF3N2O,~S requires C,54.54; H,4.35;
N,6.36%. 8(DMSO~): 2.66 (m,2H), 3.50 (m,2H), 3.93 {s,2H), 4.00 (m,2H), 6.38
(brs,1 H), 7.30 (m,2H), 7.35-7.47 (m,4H), 7.79 (d) 1 H}) 7.82 (s) 1 H))
9.20 (brs,1 H), 10.80 2s (brs,1 H). LRMS (Thermospray): 458 (M+NH4)`.   L
't i~.~ ;~ t~''L WO 99/Z9667 PCT/EP98/06640 -52 EXAMPLE 62 N~-I
~rdroxy-2-{4-j~2.2-dimethyr!-1.3-benzodioxol-5-yrl)- -m thy,~phenvll- '
pllaeridin-1-ylsulphonyrf~-2-methyl ionamide 5 Obtained as a colourless
solid (52%)) m.p. 184-186C, from the title compound of Preparation 161,
using the procedure of Example 19. 8(DMSOds): 1.47 (s,6H), 1.60 (m,2H),
1.65 (s,6H), 1.78 (m,2H), 2.20 (s,3H), 2.fi5 (m,1 H), 3.04 (m,2H), 3.73
(m,2H), 6.68 (d,1 H)) 6.77 (s,1 H), 6.83 (d,1 H), 7.07 (s,2H), 7.12 (s,1
H), 9.00 (brs,1 H), 10.75 (brs,1 H). LRMS (APCI): 489 (M+H)+. EXAMPLE 63
N-Hyrdroxyr-2-f414-Q1.2-dimethulbenzimidazol-5-~~ -3-methyl hemp,]~Ipj;
peridin-1yJ~sulphonyl]i-2-methylpronionamide ~5 Obtained as a colourless
solid (22%), m.p. 213-215C, from the title compound of Preparation 165,
using the procedure of Example 19. 8(DMSOds): 1.48 (s,6H), 1.62 (m,2H),
1.80 (m,2H)) 2.20 (s,3H), 2.52 (s,3H), 2.67 (m,1 H), 3.08 (t,2H), 3.73
(s,3H}, 3.75 (m,2H}, 7.08-7.15 (m,4H), 7.39 (s,1 H), 7.47 (d,1 H), 9.00
(brs,1 H), 11.75 (brs,1 H). 2o LRMS (Thermospray): 485 (M+H)~. 25 Palladium
on barium sulfate (5%, 10 mg) was added to a stirred solution of the title
compound of Preparation 168 (70 mg, 0.13 mmol) in methanol (2 ml)) , 



then the reaction mixture hydrogenated at 345 kPa (50 psi) pressur$ for
about 20 hours. A further portion of palladium on barium sulfate (5%, 10
mg) was added and hydrogenation continued for an additional 4 days. The
catalyst was   !~`r~,11 Ll. WO 99/Z9667 -53 PCT/EP98/06640 removed by
filtration, the solvent evaporated under reduced pressure and the residue
flash chromatographed, using methanol:dichloromethane (5:95) as eluant, to
give the title compound (13 mg, 23%) as a colourless amorphous s solid. 8
(CDCI3): 1.63 (s,6H), 1.63-1.95 (m,4H), 2.26 (s,3H), 2.67 (m,1 H), 3.10
(m,2H), 3.96 (m,2H), 7.04-7.20 (m,3H), 7.50-7.70 (m,4H) IR (KBr) 2240 cni'
for cyano. N-Hydroxy-2~,4-[~. -et o
ror,rridin-3-yl)-3-mfth,rLhenyl]y,2iperidin-1 ~~ly h~
onylJ~2-methylyaionamide Obtained as a colourless foam (62%), from the
title compound of Preparation 172, using the procedure of Example 19,
except that the residue was purified by flash chromatography, using
dichloromethane:ethanol ( 95:5) as ~s eluant. 8(DMSOds): 1.32 (t,3H)) 1.48
(s,6H), 1.61 (m,2H), 1.79 (m,2H)) 2.21 (s,3H), 2.67 (m,1 H), 3.05 (t,2H),
3.75 (d,2H)) 4.13 (q,2H)) 7.15-7.20 (m,3H), 7.30 (s,1 H), 8.10 (s,1 H),
8.23 (s,1 H), 8.98 (brs,1 H), 10.75 (brs,1 H). LRMS (Thermospray}: 462
(M+H)+. 20 EXAMPLE 66 O-(7 Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (510 mg, 1.15 mmol) was added to a stirred solution of
25 the title compound of Preparation 178 (530 mg) 0.76 mmol) and N
ethyldiisopropylamine (0.20 ml, 0.9 mmol) in anhydrous dimethylfonnamide (4
ml), under nitrogen, at room temperature.- After 15 minutes, hydroxylamine
hydrochloride (188 mg) 2.2 mmol) and N-ethyldiisopropylamine (0.6 ml) 2.7
mmol) were added and the reaction mixture stirred for about 16 hours, then
l 4 ~'; ~; ~~~2 WO 99I29667  



PCT/EP98/06~b40 partitioned between ethyl acetate and aqueous phosphate
buffer (pH 7). The organic phase was separated, washed with water) dried
(MgS04) and evaporated under reduced pressure. The residue was dissolved in
anhydrous 5 tetrahydrofuran (15 ml), tetra-n-butylammonium fluoride (1.4 ml
of a 1.0M solution in tetrahydrofuran; 1.4 mmol) added and the resulting
solution stirred at room temperature for 1.5 hours, then partitioned
between ethyl acetate and aqueous phosphate buffer (pH 7}. The organic
phase was separated, washed with water, dried (MgS04) and evaporated under
reduced pressure. Purification of the residue: by flash chromatography,
using dichloromethane:methanol: concentrated aqueous ammonia solution
(90:10:1 ) as eluant, followed by crystaliisation from methanol-water,
provided the product as a colourless solid (155mg, 43%), m.p. 147-150C.
Found: C,60.26; H,6.81; N,5.76. C24H32N2O6S requires C,60.48; H,6.77;
N,5.88%. 8(DMSOds): 1.49 ~ 5 (s,6H), 1.63 (m,2H}, 1.80 (m,2H), 2.21 (s,3H),
2.67 (m,1 H), 3.08 (t,2H), 3.74 (m,4H), 4.02 (t,2H), 4.83 (t,1 H),
6.82-6.92 (m,3H), 7.10 (s,2H), 7.16 (s,1 H), 7.30 (t,1 H), 9.00 (brs) 1 H),
10.75 (brs,1 H}.   P ~? 1 4 ~'.,`~~' c~:`~~ WO 99l19667 PCT/EP98/86640 -55
PREPARATION 1 t-But, li 4-hydr_
oxv-4-(4-~n_ylphe_nyl)~pperidin-1-carboxvlate A 2.5M solution of
n-butyllithium in hexane (8 ml, 20 mmol) was added 5 over about 10 minutes
to a stirred mixture of 4-bromobiphenyl (4.66 g, 20 mmol), anhydrous ether
(100 mI) and anhydrous tetrahydrofuran (10 ml), under nitrogen, at about
-75C. After a further 1 hour, a solution of t-butyl
4oxopiperidin-1-carboxytate (3.98 g) 20 mmol) in anhydrous tetrahydrofuran
(10 ml) was added at such a rate that the reaction temperature was
maintained o below -60C. The reaction mixture was stirred at about -75C for
3 hours and quenched with aqueous ammonium chloride solution, then the
organic phase was separated, washed with water, dried (MgS04) and
evaporated under reduced pressure. Crystallisation of the residue from
diisopropyl ether gave the ~ 5 title compound (4.29 g) as a colourless
solid, m.p. 144-146C. 8(CDCI3): 1.50 (s,9H), 1.78 (d,2H), 2.06 (m,2H), 3.28
(dd,2H), 4.06 (m,2H), 7.35 (t,1 H), 7.43 (m,2H), 7.50-7.65 (m,6H). 



LRMS (APCt): 354 (M+H)+. 2o PREPARATION 2 4-(4-Phenvlpheny~)~
.2.3.6-tetrahvdropyridine Trifluoroacetic acid (20 ml) was added to a
stirred solution of the title compound of Preparation 1 (4.2 g, 11.9 mmol)
in dichloromethane (20 ml) at room temperature. After a further 3 hours,
the reaction mixture was evaporated 2s under reduced pressure and the
residue based with 1M aqueous sodium hydroxide solution. The resulting
mixture was extracted with dichloromethane, then the combined extracts
washed with water, dried (MgS04) and evaporated under reduced pressure to
yield the title compound (2.79 g) as a colourless   n,~l .2 ~~ << WO
99R9667 -56 PCT/EP98/OG'640 solid. 8(CDC13): 1.53 (s,1 H), 2.50 (m,2H),
3.14 (t,2H), 3.58 (m,2H), 6.20 (brs,1 H), 7.34 (t,1 H), 7.45 (m,4H), 7.6Q
(m,4H). LRMS (Thermospray): 236 (M+H)+. 5 P EPA ,TION 3
1-Ben,zyl-4-hxdroxy~4-phenyllahenyrl)~il eridine A 1.6M solution of
n-butyllithium in hexane (39 ml) 63 mmol) was added to a stirred solution
of 4-bromobiphenyl (11.7 g) 50 mmol) in anhydrous L ~o tetrahydrofuran (50
ml), under nitrogen) at about -50C, whilst ensuring that the reaction
temperature was kept below -40C. After a further 1 hour, a solution of
1-benzyl-4-oxopiperidine (10.4 g, 55 mmol) in anhydrous tetrahydrofuran (30
ml) was added at such a rate that the reaction temperature was maintained
below -40C. The cooling bath was then removed and, after a further 1 hour,
~ s the reaction mixture was partitioned between dichloromethane (400 ml)
and brine (200 ml). The organic phase was separated, washed with water)
dried (MgS04) and evaporated under reduced pressure, then the residue
crystallised from ethyl acetate to provide the title compound (13.9 g) as a
cotouriess solid. 8(DMSOd6): 9.80 (d,2H), 2.52 (m,2H), 3.24 (m,4H), 4.33
(d,2H), 7.28-7.75 20 (m) 14H), 11.30 (brs, 1 H). A solution of the title
compound of Preparation 3 (13.8 g, 40.2 mmol) and 2s p-toluenesulphonic
acid (15.3 g, 80.4 mmol) in toluene (100 ml) was heated 



under reftux in a Dean-Stark apparatus unfit water removal was complete (~.
2 hours), then allowed to cool and diluted with water (200 ml). The
resulting mixture was basified with concentrated aqueous ammonia solution
and   r' ~r r ~,~ ~ 4 ~.., ~, L~ .2 WO 99A966? -57 PGT/EP98/06640 extracted
with dichloromethane (4 x 200 ml), then the combined extracts dried (MgS04)
and evaporated under reduced pressure to furnish the title compound {10.6
g) as an off-white solid. 8(CDC13): 2.57 (m,2H), 2.70 (m,2H), 3.18 s
(m,2H), 3.62 (s,2H}, 6.10 (brs, 1 H), 7.20-7.60 (m) 14H).
g.,J4-Phenyliahenyl}R ridine A stirred mixture of the title compound of
Preparation 4 (5.07 g) 15.6 o mmol), ammonium formaie (4 g, 62 mmol),
palladium hydroxide on carbon (500 mg) and methanol (50 ml) was heated
under refiux for 4.5 hours, allowed to cool and filtered. The filtrate was
evaporated under reduced pressure and the residue partitioned between 2M
aqueous sodium hydroxide solution and dichloromethane. The organic phase
was separated and combined with 15 dichloromethane extracts (3 x 100 ml) of
the aqueous phase, then the combined dichloromethane solutions dried
(MgS04) and evaporated under pressure to afford the title compound (3.5 g)
as an off white solid) m.p. 104107C. 8(CDCI3): 1.50 (brs,1 H), 1.63 (m,2H),
1.83 (m,2H), 2.62 (m,1 H), 2.75 (m,2H), 3.19 (d,2H), 7.25 (m,3H), 7.40
(m,2H), 7.53 (m,4H). 20 Obtained as a colourless solid (60%), m.p.
142-144C, from 4-bromo-2 methylbiphenyl (J.Amer.Chem.Soc., 1926, ~$, 1372)
and t-butyl 4-oxopiperidin 2s 1-carboxylate, using the procedure of
Preparation 1. 8(CDCl3): 1.48 (s,9H), 1.78 (m,2H)) 2.04 (m,2H), 2.30
(s,3H), 3.28 (m,2H), 4.05 (m,2H), 7.20-7.42 , (m,BH). . LRMS (Thetmospray):
46S (M+H)~.   ~ ~y r~2 ~ ~a WO 99I29667 



-58 PGT/EP98I06640 Obtained as a colourless solid (90%) from the title
compound of 5 Preparation 6, using the procedure of Preparation 2.
S(CDCI3): 1.85 (s,1 H), 2.28 (s,3H), 2.50 (m,2H), 3.14 (t,2H), 3.57 (m,2H),
6.18 (brs, 1 H), 7.20-7.42 (m,BH). LRMS (APCI): 250 (M+H)+. PREPARATION 8 -
4 A solution of methyl chlorosulphonylacetate (0.35 g, 2 mmol) in
dichloromethane (2 ml) was added dropwise to a stirred solution of the
title compound of Preparation 2 (470 mg, 2 mmol) and 1,8-diazabicyclo ~ s
j5.4.0]undec-7-ene (0.3 ml, 2 mmol) in dichloromethane (8 ml) at about 0C,
the cooling bath removed and the reaction mixture stirred at room
temperature for 4 hours, then diluted with dichloromethane. The resulting
mixture was washed with 0.1 M hydrochloric acid, dried (MgS04) and
evaporated under reduced pressure. The residue was purified by flash
chromatography, using 2o dichloromethane as eluant, followed by
crystallisation from diisopropyl ether, to give the title compound (250 mg)
as a colourless solid, m.p. 182-183C. Found: C,64.32; H,5.59; N,3.77.
CZOH2~ N04S requires C,64.66; H,5.70; N,3.77%. 8(CDCI3): 2.66 (m,2H), 3.62
(t,2H), 3.78 (s,3H), 3.99 (s,2H), 4.08 (m,2H), 6.08 (brs, 1 H), 7.32 (m,1
H), 7.38-7.44 (m,4H), 7.53-7.60 (m,4H). 25 LRMS (APCI): 372 (M+H)+.   1 4
;:,~) c~.2 WO 99b9667 PCT/EP98106640 -59 pREPARATION 9 Methyl
2-[4-!3-methnl-4-ohenyrlohenyrl),-1.2.3.6-tetrahydrop~rridin-1 s Obtained
as a colourless solid (30%), m.p. 104-105C, from the title compound of
Preparation 7 and methyl chlorosulphonylacetate, using the procedure of
Preparation 8. Found: C,65.18; H,6.03; N,3.59. C2~H23NO4S requires C,65.43;
H,6.01; N,3.63%. 8(CDC13): 2.28 (s,3H)) 2.68 (m,2H), 3.64 (t,2H), 3.81
(s,3H), 4.02 (s,2H)) 4.10 (m,2H), 6.08 (brs,lH), 7.20-7.47 (m,BH). o LRMS
(Thermospray): 386 (M+H)+. Methyl 2-[4-(4-ohenyli~henyrl112 ~ in-1-ylsulo,
howrj]~acetate Obtained as a colourless solid (27%), m.p. 169-170C, from
the title ~ s compound of Preparation 5 and methyl chlorosulphonylacetate,
using the procedure of Preparation 8. Found: C,63.99; H,6.18; N,3.69.
C2oH23N04S requires C,64.32; H, 6.21; N,3.75. 8(CDCI3): 1.83 (m,2H), 1.95
(m,2H), 2.68 (m,1 H), 3.00 (t,2H), 3.80 (s,3H), 3.95 (s,2H), 3.97 (m,2H))
7.20-7.35 (m,3H), 7.40 (t,2H), 7.50-7.60 (m,4H). 20 Methyl~4-~yl-1.2.3.6
tetrahyrdro~yridin-1 ~Isull2hoinyrl)acetate Obtained as a colourless solid
(20%)) m.p. 93-94C, from 4-phenyl 



1,2,3,6-tetrahydropyridine and methyl chlorosulphonylacetate, using the 2s
procedure of Preparation 8. Found: C,56.86; H,5.79; N,4.76, C~4H~7N04S
requires C,56.93; H,5.80; N,4.74%. S(CDCI3): 2.62 (m,2H)) 3.60 (t,2H), 3.78
(s,3H), 3.99 (s,2H), 4.05 (m,2H), 6.00 (brs,1 H), 7.22-7.35 (m,SH). - =i
"~ ~nl~~ l ~ ~ ~ a Lv WO 99I29667 -60 PCT/EP98/06640 Obtained as a
colourless solid (35%), m.p. 98-100C, from 4 5 phenylpiperidine and methyl
chlorosulphonylacetate, using the procedure of Preparation 8. Found:
C,56.43; H,6.41; N,4.64. C~4H~9N04S requires C,56.55; H,6.44; N,4.71 %.
8(CDCI3): 1.80 (m,2H), 1.90 (m,2H), 2.60 (m,1 H), 2.97 (m,2H), 3.80 (s,3H),
3.92 (s,2H), 3.93 {m,2H), 7.15-7.33 (m,SH). 10 PREPARATION 13
Methy~~,4-benzyl2peridin-1-~ 1~ su1-pL)~acetate Obtained as an amorphous
solid (24%) from 4-benzylpiperidine and methyl chlorosulphonylacetate,
using the procedure of Preparation 8, but with an elution gradient of
dichtoromethane:methanol (100:0 to 95:5) for the ~5 chromatographic
purification step. 8(CDCI3): 1.30 (m,2H), 1.62 (m,1H)) 1.70 (m,2H), 2.54
(d,2H), 2.78 (t,2H), 3.73 (s,3H), 3.76 (m,2H), 3.88 (s,2H), 7.08 (d,2H))
7.17 (t,1H)) 7.24 (m,2H). LRMS (APCI): 312 (M+H)+. 20 PREPARATION 14 r
'n-1,4-enoate 60% Sodium hydride in a mineral oil dispersion (21 mg, 0.53
mmol) was added to a stirred solution of the title compound of Preparation
8 (180 mg, 0.48 25 mmol) in a mixture of anhydrous tetrahydrofuran (1 ml)
and anhydrous dimethylformamide (1 ml), under nitrogen, at room
temperature. After 30 r minutes, allyl bromide (0.05 ml, 0.53 mmol) was
added and stirring continued   1 .s ~i Lc , WO 991Z9667 -61 PCT/EP98106640 



for a further 2 hours, then the resulting mixture was partitioned between
ethyl acetate and aqueous phosphate buffer (pH 7). The organic phase was
separated) washed with water, dried (MgS04) and evaporated under reduced 5
pressure, then the residue triturated with diisopropyl ether to yield the
title compound (17G mg) as a colourless solid. 8 (CDCI3): 2.60-2.85 (m,4H),
3.553.77 (m,2H), 3.79 (s,3H), 4.03 (dd,1 H), 4.12 (m,2H), 5.10-5.22 (m,2H),
5.74 (m,1 H), 6.08 (brs, 1 H), 7.36 (m,1 H), 7.43 (m,4H), 7.60 (m,4H). LRMS
(APCI): 411 (M+H)+. 10 RSI~-f4-f4-Pherlr~phen~~1-1.2.3.6-tetrah~ droR~ ridr
in-1-ylsul~~~J eia nt-4 1 M Aqueous sodium hydroxide solution (1.2 ml, 1.2
mmol) was added to 1s a stirred solution of the title compound of
Preparation 14 (160 mg, 0.39 mmol} in a mixture of tetrahydrofuran (5 ml)
and methanol (10 ml}. The resulting solution was heated at 50C for 3 hours)
then evaporated under reduced pressure and the residue dissolved in water.
This aqueous solution was acidified with concentrated hydrochloric acid and
the resulting emulsion 2o extracted with ethyl acetate. The combined
extracts were dried (MgS04) and evaporated under reduced pressure, then the
residue purified by flash chromatography, using an elution gradient of
ethyl acetate:methanol:glacial acetic acid (100:0:0 to 97:3:0 to 96:3:1 ),
followed by trituration with hexane) to provide the title compound (90 mg)
as a colourless, amorphous solid. S(CDCl3): 2s 2.60-2.87 (m,4H}, 3.60-3.72
(m,2H)) 4.05 (dd,1 H), 4.12 (s,2H}, 5.10-5.23 (m,2H), 5.79 (m,1 H}, 6.06
(brs,1 H), 7.30-7.43 (m,SH), 7.50-7.60 (m,4H). LRMS (Thermospray): 415
(M+NH4)+.   ~r ttl 1 .r n LL WO 99I29667 PCT/EP98/06640 -62 PREPARATION 16
Met rl 2(R.S)-(4~3-methyl-4-p~,gpyll~n_yrIL1.2.3.6-tetrahydroy rids in-1- '
5 Obtained as a solid (67%) from the title compound of Preparation 9 and
allyl bromide, using the procedure of Preparation 14, but with flash
chromatography, employing an elution gradient of hexane:ethyl acetate
(100:0 to 80:2)), as the purification step. 8(CDC13): 2.30 (s,3H), 2.68
(m,2H), 2.85 (m,2H), 3.56 (m,1 H), 3.70 (m,1 H), 3.80 (s,3H), 4.03 (dd,1
H), 4.10 (m,2H), 5.10~0 5.22 (m,2H), 5.73 (m,1H), 6.06 (brs,1H), 7.20-7.45
(m,BH~. LRMS (fhermospray): 426 (M+H)+. PREPARATION 17
~R.S)~-(~3-Methyl-4.-r~he_n_yiohenyl?-1.2.3.6-tetrahydroRyrridin-1 yt ~5
yrlsull h~ onv~,~ent-4-enoic acid Obtained as an amorphous solid (46%) from
the title compound of Preparation 16, using the procedure of Preparation
15. 8(CDCI3): 2.30 (s,3H), 2.66 (m,2H), 2.87 (m,2H), 3.60 (m,1 H), 3.70
(m,1 H), 4.03 (dd) 1 H), 4.12 (m,2H)) 5.13-5.25 (m,2H), 5.78 (m,1 H), 6.04
(brs,1 H), 7.20-7.43 (m,BH). 



2o LR(tllS (Thermospray): 368 (M+H-C02)+. 25 Obtained as a colourless solid
(65%)) m.p. 146-148C) from the title compound of Preparation 8 and
1-bromo-3-phenylpropane) using the procedure of Preparation 14. S(CDCI3):
9.70 (m,2H).) 2.15 (m,2H), 2.64 (m,4H), 3.52 (m,1 H), 3.63 (m,1 H), 3.79
(s,3H), 3.98 (dd,1 H), 4.06 (m,2H), 6.05 (m,1 H), 7.107.50 (m,10H), 7.60
(m,4H). so LRMS (Thermospray): 490 (M+H)+.   ~~~ yi Lv1 WO 99R9667
PCT/EP98/06640 -63 PREPA~A,Z10N 19 2-1(4:1 en1~1~11L1.2.3.6-tetrahy
i~ro~,y~lin-1 5 60% Sodium hydride in a mineral oil dispersion (48 mg, 1.2
mmol) was added to a stirred solution of the title compound of Preparation
8 (150 mg) 0.4 mmol) in a mixture of anhydrous tetrahydrofuran (3 ml) and
anhydrous dimethylformamide (1 ml), under nitrogen, at room temperature.
After 30 minutes, methyl p-toluenesulphonate (220 mg, 1.2 mmol) was added
and o stirring continued for a further 20 hours, then the resulting mixture
was partitioned between ethyl acetate and water. The aqueous phase was
acidified with 2M hydrochloric acid and extracted with dichloromethane (3 x
50 ml). The combined extracts were dried (MgS04) and evaporated under
reduced pressure, then the residue purifced by flash chromatography, using
~ 5 dichloromethane:methanol:glacial acetic acid (89:10:1 ) as eluant) to
furnish the title compound (60 mg) as a pale yellow, amorphous solid.
8(CDCI3): 1.70 (s,6H), 2.63 (m,2H), 3.67 (m,2H), 4.17 (m,2H)) 6.08 (brs,1
H), 7.25-7.70 (m,9H). 2o Meth~L(4-(3-methyrl-4.-y,~henyl~~hen-yrl)~-1.2.3.6
tetrahydropyridin-1-~rlsut~ hn onvll 60% Sodium hydride in a mineral oil
dispersion (43 mg, 1.07 mmol) was added to a stirred solution of the title
compound of Preparation 9 (380 mg, 0.99 mmol) in anhydrous
dimethylformamide (5 ml), under nitrogen, at room 2s temperature. After 30
minutes, 1,4-diiodobutane (0.14 ml) 1.06 mmol) was added and stirring
continued for 18 hours, then more 60% sodium hydride dispersion (43 mg,
1.07 mmof) was added and stirring continued for:a further 4 hours. The
resulting mixture was partitioned between ethyl acetate arid water, then
the organic phase separated) washed with water) dried (MgSO,) and so
evaporated under reduced pressure. The residue was purified by flash
chromatography, using hexane:ethyl acetate (9:1 ) as eluant, to afford the
title   2 4 ~~',':~ c~`!Z WO 99/29667 ,_ PCT/EP98/066d0 compound (340 mg)
as an amorphous solid. 8(CDCI3): '1.64 (m,2H), 1.88 (m,2H)) 2.28 (s,3H),
2.37 (m,2H), 2.52 (m,2H)) 2.63 (m,2H)) 3.60 (t,2H), 3.80 (s,3H), 4.10
(m,2H), 6.03 (brs,1H), 7.20-7.43 (m,BH). 5 LRMS (Thermospray): 440 (M+H)+.
PREPARATION 21 



1-f4-l~ 3-Methyl-4-I~henyl~yl)~-1.2.3.6-tetrahydropy ridin-1-xl
Xlsu~honyl~icyclohentanecarboxvlic acid Obtained as a solid (54%) from the
title compound of Preparation 20, using the procedure of Preparation 15,
but with an elution gradient of hexane:ethyl acetate (75:25 to 0:100) for
the chromatographic purification step. 8(CDCl3): 1.65 (m,2H), 1.88 (m,2H),
2.27 (s,3H), 2.39 (m,2H), 2.50 (m,2H), 2.63 (m,2H)) 3.64 (t,2H), 4.12
(m,2H), 6.03 (brs,1 H), 7.20-7.43 (m,8H). ~5 LRMS (Thermospray): 426
(M+H)+. PREPARATION 22 Methvl 2-et~rl-2-(~4-~henyl~henyly-1.2.3.6-tetrah
roy ridin-1-vl ylsulphonyJ~butanoate 2o This was conducted as for
Preparation 19 and on the same molar scale) using the title compound of
Preparation 8 and ethyl iodide. However, in this case, no concomitant ester
hydrolysis was apparent and therefore the required product was isolated
from the organic phase during work-up and purified by flash chromatography,
using dichloromethane as eluant, to give the title 25 compound (125 mg) as
a white amorphous solid. 8(CDCI3): 1.04 (t,6H), 2.08 2.26 (m,4H), 2.66
(m,2H), 3.60 (m,2H), 3.80 (s,3H), 4.10 (m,2H), 6.08 (brs,1 H), , 7.35 (m,1
H); 7.43 (m,4H), 7.60 (m,4H).   Pl, i~ I11~~ ~~.~ WO 99/Z9667
PC'T/EP98I06640 -65 PREPARATION 23
7-~y~~(~~pyrirhenyl)-1.2.3.6-tetrahydroyridin-1-ylsuli h~ onvll 5 1M
Aqueous sodium hydroxide solution (1.5 ml, 1.5 mmol) was added to a stirred
solution of the title compound of Preparation 22 (120 mg, 0.28 mmol) in a
mixture of tetrahydrofuran (5 ml) and methanol (2 ml). The resulting
mixture was heated under reflux for 70 hours, allowed to cool to room
temperature, acidified with 2M hydrochloric acid and extracted with ~o
dichloromethane (3 x 20 ml). The combined extracts were dried (MgS04) and
evaporated under reduced pressure to yield the title compound (95 mg) as a
pale yellow, amorphous solid. 8(CDCI3): 1.10 (t,6H), 2.10-2.28 (m,4H), 2.64
(m,2H), 3.65 (m,2H), 4.15 (m,2H), 6.08 (brs,1 H)) 7.35 (m,1 H), 7.43
(m,4H), 7.58 (m,4H). 75 This was conducted essentially as for Preparation
14, using the title 2o compound of Preparation 8 and n-butyl iodide) but
employing 1.0 mol.equiv. of sodium hydride, 1-methyfpyrrolidin-2-one as
solvent and an alkylation reaction time of 70 hours) to provide the title
compound (78%) as a colourless solid, m.p. 152-154C. Found: C, 67.09; H,
6.76; N, 3.22. C24HzsN04S requires C, 67.42; H, 6.84; N, 3.28%. 8(CDCI3):
0.90 (t,3H), 1.30 (m,4H), 2.05 (m,1 H)) 2.15 25 (m,1 H)) 2.60-2.75 (m,2H),
3.55 (m,1 H), 3.70 (m,1 H), 3.80 (s,3H), 3.95 (dd,1 H), 4.10 (m,2H)) 6.08
(brs, 1 H), 7.35 (m,1 H), 7.43 (m,4H), 7.58 (m,4H). . LRMS (Therriiospray):
428 (M+H)+. - -_   r fir, ~ Ir 11 WO 99I29667 PCT/EP98/06640 -66 



pREPARATION 25 2l,R.Sy-[4-(4-Phenylhh-e_~~~r1)-1.2.3.6-tetrahydron~rridin-1
y~sul honvll 5 1 M Aqueous sodium hydroxide solution (1.5 ml, 1.5 mmof) was
added to a stirred solution of the title compound of Preparation 24 (220
mg, 0.51 mmol) in a mixture of 1,4-dioxan (3 ml) and methanol (10 ml). The
resulting mixture was heated under reflux for 45 minutes, diluted with
water and acidified with concentrated hydrochloric acid, then the
precipitate collected and dried under ~o vacuum to furnish the title
compound (200 mg) as a colourless, crystalline solid, m.p. 180-182C. Found:
C, 65.64; H, 6.42; N, 3.30. CZ3HZ~N04S; 0.50 HZO requires C) 65.38; H,
6.68; N, 3.32%. 8(DMSOds): 0.83 (t,3H), 1.27 (m,4H), 1.81 (m,1 H), 1.93
(m,1 H), 2.58 (m,2H), 3.50 {m,2H), 4.00 (m,2H)) 4.05 (dd,1 H), 6.22 (brs, 1
H), 7.33 (m,1 H), 7.43 {m,2H), 7.52 (m,2H), 7.64 (m,4H), 13.30 ~ 5 (brs,1
H). LRMS (Thermospray): 387 (M+NH4-C02)+. PREPARATION 26 M - 4- r 2o
X)sulohony~lo_, ent-4-enoate Obtained as a solid (79%), m.p. 149-151 C
after crystallisation from diisopropyl ether, from the title compound of
Preparation 8 and 3-bromo-2 methylprop-1-ene, using the procedure of
Preparation 14. 8(CDCi3): 1.77 {s,3H), 2.60-2.75 (m,3H), 2.80 (dd,1 H),
3.57 (m,1 H), 3.70 (m,1 H), 3.78 (s,3H)) 2s 4.10 (m,2H), 4.18 (dd,1 H),
4.75 (s,1 H), 4.82 (s,1 H), 6.10 (brs,1 H), 7.35 (m) 1 H), 7.44 (m,4H),
7.60 (m,4H). LRMS (Ther~nospray): 426 (M+H)`.   L 4 ~'.;;~ c~`Z WO 99I29667
PC'T/EP98/06640 -67 PREPARATION 27 4-MetJ~~~.S~[4-(4-nhenl~'I henyl)-1.~
.6-tetrah~~Qp~~ridin-1 5 Obtained as a colourless solid (94%), m.p.
153-155C, from the title compound of Preparation 26, using the procedure of
Preparation 15. 8(CDCI3): 1.79 (s,3H), 2.65 (m,2H), 2.75 (dd,1 H), 2.90
(dd) 1 H)) 3.60 (m,1 H)) 3.70 (m,1 H), 4.13 (m,2H)) 4.20 (dd,1 H), 4.80
(s,1 H), 4.88 (s,1 H), 6.08 (s) 1 H), 7.35 (m,1 H), 7.44 (m,4H), 7.60
(m,4H). ~ o LRMS (Thermospray): 368 (M+H-C02)+. Methyl
2(R.S)-meth!~I-2_(4-! -m thyl-4-phen_yl~ohenv(~ -1.1 23.6 



15 60% Sodium hydride in a mineral oil dispersion (70 mg) 1.75 mmol) was
added to a stirred solution of the title compound of Preparation 9 (600 mg,
1.56 mmol) in anhydrous dimethylformamide (5 ml), under nitrogen, at room
temperature. After 20 minutes, allyl bromide (0.145 ml, 1.72 mmol) was
added and stirring continued for 2 hours, then more 60% sodium hydride
dispersion 20 (70 mg, 1.75 mmol) was added followed, after 20 minutes, by
methyl iodide (0.11 ml, 1.72 mmol). The reaction mixture was stirred for a
further 20 hours, then partitioned between ethyl acetate and water. The
organic phase was separated, dried (MgS04) and evaporated under reduced
pressure, then the residue purled by flash chromatography, using
hexane:ethyl acetate (92.5:7.5) 25 as eluant, to afford the title compound
(263 mg) as a colourless gum. 8(CDCl3): 1.62 (s,3H), 2.30 (s,3H)) 2.59 (m,1
H), 2.66 (m,2H), 3.14 (m,1 H), 3.62 (m,2H), 3.80 (s,3H), 4.10 (m,2H)) 5.20
(m,2H), 5.62 (m,1 H), 6.08 (brs,1 H)) 7.20-7.44 (m,BH). _ LRMS
(Thermospray): 440 (M+H)+.   rt-~~r ''nn ~ 4 ~ , ;, t~ .2 WO 9929667
PCT/EP98/06G40 -68 PREPARATION 29 -4- r ' ylsuil2hoBv[jhgpt~-enoic acid 5
Obtained as a colourless gum (90%) from the title compound of Preparation
28, using the procedure of Preparation 15, but with a reaction duration of
24 hours. 8(CDCI3): 1.63 (s,3H), 2.30 (s,3H), 2.62 (m,3H), 3.13 (m,1 H),
3.68 (m,2H), 4.18 (m,2H), 5.22 (m,2H)) 5.70 (m,1 H), 6.07 (brs,1 H),
7.17-7.45 (m,BH). r ~o LRMS (Thermospray): 382 (M+H-COZ)+, 426 (M+H)+.
PREPARATIQN 30 1-Benz ~rdrYl-3-(4-phenyl h~ enoxy~azetidine Potassium
carbonate (2.39 g, 17.4 mmol) was added to a stirred mixture ~~ of
1-benzhydryl-3-methanesuiphonyloxyazetidine (J.Org.Chem.) 1972, ~, 3953; 5
g, 15.8 mmol), 4-phenylphenol (2.95 g, 17.4 mmol) and anhydrous
dimethylfomtamide (65 ml), then the resulting mixture heated under reflux
for 4 hours, allowed to cool and partitioned between ethyl acetate and
water. The organic phase was separated) washed with saturated brine, dried
(MgS04) and 2o evaporated under reduced pressure, then the residue purified
by flash chromatography, using hexane:ethyl acetate (95:5) as eluant, to
give the title compound (1.32 g) as a colourless, amorphous solid.
8(CDCf3): 3.17 (dd,2H), 3.75 (dd,2H)) 4.43 (s,2H)) 4.83 {m) 1 H), 6.81 (d,1
H), 7.16-7.55 (m,17H). LRMS (Thermospray): 392 (M+H)+. 25 PREPARATION 31 A
stirred mixture of the title compound of Preparation 30 (1.03 g) 2.63
mmol), 10% palladium hydroxide on activated carbon (100 mg), ethanol (100
3o ml), ethyl acetate (20 m1) and glacial acetic acid (10 ml) was
hydrogenated at 



4 ~'.; ~; `~`'2 WO 99I29667 -69 PCT/EP98/06640 345 kPa (50 psi) and 50C for
20 hours) then filtered. The filter pad was washed with ethanol and the
combined washings and frltrate evaporated under reduced pressure, then the
residue was basified with 2M aqueous sodium 5 hydroxide solution. This
mixture was extracted with ethyl acetate and the combined extracts dried
(MgS04) and evaporated under reduced pressure to yield the title compound
containing 1 mol.equiv. of diphenylmethane* (456 mg) as a colourless,
amorphous solid. 8(CDCI3): 1.75 (brs,1 H), 3.83 (m,2H), 3.94 (m,2H), 3.98
(s,2H)*, 6.82 (d,2H), 7.20-7.55 (m,17H)*. ~ o LRMS (Thermospray): 226
(M+H)'`. Obtained as a colourless, amorphous solid (22%) from the title ~ s
compound of Preparation 31 and methyl chlorosufphonylacetate, using the
procedure of Preparation 8. S(CDC13): 3.81 (s,3H), 4.07 (s,2H), 4.23
(dd,2H), 4.42 (dd,2H), 4.98 (m,1 H), 6.80 (d,2H), 7.34 (m,1 H), 7.42
(m,2H), 7.54 (m,4H). LRMS (APCI): 362 (M+H)+. ' 2o PREPARATION 33
t-Buhrl~4-bromo-3-methyRhenyl}-4-hyrdroxy~r~eridine-1-carboxv li ate ~4. A
2.5M solution of n-butyllithium in hexane (3.8 ml, 9.4 mmol) was added over
about 10 minutes to a stirred mixture of 2,5-dibromotoluene (2.35 g, 9.4
mmol) in anhydrous ether (50 ml), under nitrogen, at about -75C. After a 2s
further 1 hour, a solution of t-butyl 4-oxopiperidine-1-carboxyiate (1.7 g,
8.5 mmol) in anhydrous tetrahydrofuran (5 ml) was added at such a rate that
the reaction temperature was maintained below -60C. The reaction mixture
was stirred at about -75C for 1 hour, allowed to warm to about 0C and
quenched with aqueous ammonium chloride solution.   l ~ ~",, r~~2 ~ id ~L
WO 99C19667 



-70 PGT/EP98/061i40 The organic phase was separated, washed with water,
dried (MgS04) and evaporated under reduced pressure. The residue was
purified by flash chromatography, using ether:hexane (50:50) as eluant, to
provide two isomeric 5 products. The less polar isomer (0.6 g) 20%) was
isolated as a colourless foam and identified as t-butyl
4-(4-bromo-2-methylphenyl)-4-hydroxypiperidine-1 oarboxylate. s(CDCI3):
1.46 (s,9H), 1.55 (s,1 H), 1.82-2.03 (m,4H)) 2.58 (s,3H), 3.23 (m,2H), 4.01
(m,2H), 7.20-7.33 (m,3H). ~o LRMS (fhermospray): 369l37'! (M+H)+. The more
polar isomer) was collected as a 4:1 mixture of the title compounds-butyl
4-oxopiperidine-1-carboxylate (2.15 g), a portion of which was crystallised
from diisopropyl ether to furnish the pure title compound (570 mg) as a
colourless solid, m.p. 102-103C. Found: C,55.14; H,6.58; N,3.76. ~s
C"H24BrN03 requires C,55.14; H,6.53; N,3.78%. 8(CDCI3): 1.48 (s,9H), 1.51
(s,1 H), 1.70 (d,2H), 1.96 (m,2H), 2.40 (s,3H), 3.22 (t,2H), 4.02 (m,2H),
7.15 (dd,1H), 7.36 (d,1H)) 7.50 (d,1H). LRMS (Thermospray): 369l371 (M+H)+.
20 ~. A 2.5M solution of n-butyllithium in hexane (38 ml, 94 mmol) was
added over about 10 minutes to a stirred mixture of 2-bromo-5-iodo-toluene
(28 g, 94 mmol) in anhydrous ether (500 ml), under nitrogen, at about -75C.
After a further 15 minutes, a solution of t-butyl
4-oxopiperidine-1-carboxylate (17 g, 85 mmol) in anhydrous tetrahydrofuran
(50 ml) was added at such a rate that the 25 reaction temperature was
maintained below -60C. The reaction mixture was stirred at about -75C for 1
hour, allowed to , warm to 0C~and quenched with aqueous ammonium chloride
solution. The organic phase was separated) washed with water) dried (MgS04)
and   ~n il WO 99/29667 



-71 PCT/EP98I06640 evaporated under reduced pressure. The residue was
dissolved in pentane and the resulting solution cooled to 0C, when the
title compound crystallised. It was collected and dried to afford a
colourless solid (20.1 g, 64%), identical with 5 that obtained in
Preparation 33A. t-Butvl 4-f4-bromo~henyl)-4-h~rd_
roxyQjoeridine-1-carboxyrlate Obtained as an amorphous solid (74%) from
1,4-dibromobenzene and t ~o butyl 4-oxopiperidine-1-carboxylate, using the
procedure of Preparation 33. s(CDC13): 1.50 (s,9H), 1.69 (m,2H), 1.95
(m,2H), 3.22 (t,2H}, 4.02 (m,2H), 7.34 (d,2H), 7.47 (d,2H). LRMS
(t'hermospray): 357 (M+H)+. 15 PREPARATION 35 4-(4-Bromo-3-methyl
henyrl)-1.2.3.6-tetrahp,~drop~ nr dine Trifluoroacetic acid ( 100 ml) was
added to a stirred solution of the title compound of Preparation 33 (20 g)
in dichloromethane (100 ml) at room temperature. After a further 18 hours)
the reaction mixture was evaporated 2o under reduced pressure and the
residue basified with 2M aqueous sodium hydroxide solution to pH>12. The
resulting mixture was extracted with ether, then the combined extracts
washed with water) dried (MgS04) and evaporated under reduced pressure to
give the title compound (13.6 g) as a low melting solid. 8(CDCl3): 1.60
(brs,1 H)) 2.40 (m,SH), 3.10 (t,2H), 3.52 (m,2H), 6.10 25 (brs,1 H), 7.05
(dd,1 H)) 7.22 (d) 1 H), 7.46 (d,1 H). LRMS (Thermospray): 251l253 (M+H)+.
-   ~'.~ ~i WO 99I29667 -72 PGT/EP98/06640 Obtained as a solid (87%), m.p.
76-78C, from the title compound of 5 Preparation 34 and trifluoroacetic
acid, using the procedure of Preparation 35. 8(CDCI3): 2.43 (m,2H), 3.12
(t,2H)) 3.53 (m,2H), 6.13 (s,1 H), 7.25 (d,2H)) 7.44 



(d,2H). LRMS (Thermospray): 239 (M+H)~. PREPARATION 37 Methyl
2-f4-~4-bromo-3-methy henyly-1.2.3.6-tetrahydrop~ridi~-1
N,0.Bis(trimethylsilyl)acetamide (0.9 m!, 4.0 mmol) was added to a stirred
solution of the title compound of Preparation 35 (2 g, 7.9 mmol) in ~5
anhydrous tetrahydrofuran (40 ml), under nitrogen, at room temperature. A
solution of methyl chlorosulphonylacetate (1.64 g) 9.5 mmol) in anhydrous
tetrahydrofuran (15 ml) was then added and the reaction mixture stirred at
room temperature for 18 hours. The resulting mixture was evaporated under
reduced pressure, the residue partitioned between ethyl acetate and aqueous
sodium 2o bicarbonate solution, then the organic phase separated, washed
with water, dried (MgS04) and evaporated under reduced pressure. The
residue was purified by flash chromatography, using dichloromethane as
eluant, followed by crystallisation from diisopropyf ether, to yield the
title compound (1.65 g, 55%) as a colourless solid, m.p. 110-112C. Found:
C,46.32; H,4.62; N,3.55. 25 C~5H~8BrN04S requires C,46.40; H,4.67; N,3.61%.
8(CDCI3): 2.40 (s,3H), 2.60 (m,2H), 3.60 (t,2H)) 3.80 (s,3H), 4.01 (s,2H),
4.07 (m,2H), 6.02 (brs,1 H), 7.02 . (dd,1 H), 7.21 (d,1 H), 7.50 (d,1 H).
LRMS (Thermospray): 404I406 (M+NH4)+.   f ~.. ~~~ ~!s!t ! ~t ~. ,;~ t,..~ '
WO 99I29667 PCT/EP98I06640 -73 PREPARATION 38 Methyj~,_
j4-(4-brome~en~rl)-1.2.3.6-tetrahyrd roRyridin-1-ylsulphonyl]acetate
Obtained as a colourless solid (32%)) m.p. 100-102C, from the title 5
compound of Preparation 36 and methyl chlorosulphonylacetate, using the
procedure of Preparation 37. Found: C,44.95; H,4.26; N,3.65. C~4H~sBrN04S
requires C,44.93; H,4.31; N,3.74%. 8(DMSOds): 2.47 (m,2H), 3.46 (t,2H),
3.70 (s,3H), 3.94 (m,2H), 4.37 (s,2H), 6.03 (s,1H), 7.40 (d,2H), 7.55
(d,2H). LRMS (Thermospray): 393 (M+NH4)+. PREPARATION 39 Methyl
4-(~4-bromo-3-methylphenyl)-1.2.3.6-tetrahydrop~ ridin-1 yls~nlphon~yJl
tetrahydroRyran-4-carboxyiate Bis-2-iodoethyl ether (3.9 g, 12 mmol) was
added to a stirred mixture of zs the title compound of Preparation 37 (3.6
g, 9.3 mmol), anhydrous potassium carbonate (3.8 g, 27.8 mmol) and
anhydrous dimethylsulfoxide (50 ml)) under nitrogen) at room temperature.
After 18 hours, the reaction mixture was partitioned between ether and
water, then the organic phase washed with water, dried (MgSOa) and
evaporated under reduced pressure. The residue 2o was purified by flash
chromatography, using dichloromethane : methanol (99:1 ) as eluant,
followed by crystallisation from diisopropyl ether, to provide the title
compound (3.43 g, 80%) as a colourless solid, m.p. 128-130C. Found:
C,49.92; H,5.40; N,2.90. C~9H2,BfNOSS requires C,49.78; H,5.28; N,3.06%.
8(CDCf3): 2.23 (m,2H), 2.40 (s,3H), 2.42 (m,2H)) 2.58 (m,2H)) 3.30 (m,2H),
25 3.58 (m,2H), 3.87 (s,3H), 4.00-4.10 (m,4H), 6.00 (brs,1 H), 7.02 (dd,1
H), 7.21 (d,1 H), 7.49 (d,1 H). 



LRMS (fherinospray): 477 (M+NH4)+. .    ~ ~r~; ~~~z WO 99I29667 -74
PCTIEP98/06640 Methyl 2-[4-(4-bromo-3-methyl~,py ~1-1.2.3.6-tetrahydroi2yr
' in- -vlsulohonvll 5 lodomethane (2 ml) 32.1 mmol) was added to a stirred
mixture of the title compound of Preparation 37 (5 g, 12.9 mmol), anhydrous
potassium carbonate (5.4 g, 39.1 mmol) and anhydrous dimethylsulfoxide (50
ml), under nitrogen, at room temperature. After 24 hours, the reaction
mixture was partitioned between ether and water, then the organic phase
washed with water, dried (MgS04) and ~o evaporated under reduced pressure.
The residue was purified b;r flash chromatography) using an elution
gradient of ether:pentane (40:60 to 100:0), followed by crystallisation
from diisopropyl ether, to furnish the title compound (4.7 g, 87%) as a
colourless solid, m.p. 100-101 C. Found: C,49.00; H,5.33; N,3.28.
CH22BrN04S requires C,49.04; H,5.33; N,3.36%. 8(CDCI3): 1.67 ~5 (s,6H))
2.40 (s,3H)) 2.58 (m,2H), 3.60 (t,2H), 3.80 (s,3H), 4.08 (m,2H), 6.00
(brs,1 H), 7.03 (dd,1 H), 7.21 (d,1 H), 7.49 (d,1 H). PREPARATION 41 hl 2o
ylsulohonvl3acetate To a solution of the title compound of Preparation 37
(776 mg, 2 mmol) in degassed 1,2-dimethoxyethane (20 ml) was added
3-ethoxyphenylboronic acid (430 mg, 2.6 mmol)) cesium fluoride (790 mg) 5.2
mmol), tri-otolyfphosphine (61 mg, 0.2 mmol) and
tris(dibenzylideneacetone)dipalladium(0) 25 (91 mg, 0.1 mmol), then the
reaction mixture heated under reflux for about 3 hours under nitrogen. The
resulting mixture was allowed to cool to room , temperature,-then diluted
with dichloromethane and washed with water. The organic phase was dried
(MgS04) and evaporated under reduced pressure, then the residue purified by
flash chromatography, using dichloromethane as   ~ 4 ~'.,~~ c~`!2 WO
99I29667 -75 PC'1'/EP98/06640 eluant, followed by crystallisation from
diisopropyl ether, to afford the title compound (665 mg, 78%) as a
colourless solid) m.p. 79-81C. Found: C,64.40; H,6.37; N,3.17. C23HZ~NO5S
requires C,64.31; H,6.34; N,3.26%. 5 8(CDCI3): 1.43 (t,3H)) 2.31 (s,3H),
2.70 (m,2H), 3.63 (t,2H)) 3.82 (s,3H), 4.03 



(s,2H), 4.10 (m,4H), 6.08 (brs,1H), 6.84-6.93 (m,3H), 7.20-7.37 (m,4H).
LRMS (Thermospray): 447 (M+NH4)+. PREPARATION 42 10 4-Bromo-2-~~nethoxvbioh
n-Amyl nitrite (8.1 ml, 60 mmol) was slowly added to a stirred mixture of
4-bromo-2-methoxyaniline (J.Med.Chem., 1989, 32, 1936; 8.1 g, 60 mmol) and
benzene (175 ml), under nitrogen, at about 50C. When the addition was
complete, the reaction mixture was heated under reflux for about 3 hours,
then 5 allowed to cool to room temperature and evaporated under reduced
pressure. The residue was azeotroped with tetrahydrofuran, then with ethyl
acetate) and purled by flash chromatography, using an elution gradient of
hexane:ethyl acetate (100:0 to 95:5) to give the title compound (1.66 g) as
a colourless solid, m.p. 50-52C. 8(CDC13): 3.77 (s,3H), 7.08 (s,1H), 7.14
(s,2H), 7.30 (m,1H), 20 7.36-7.41 (m,2H), 7.41-7.49 (m,2H). t-t-Bufi Ir
4-hydroxy~3-methoxy-,nhenylohern~l, ipridine-1-carboxvlate A 2.5M solution
of n-butyllithium in hexane (4.4 ml, 11 mmol) was added 25 over about 10
minutes to a stirred mixture of the title compound of Preparation 42 (2.6
g) 10 mmol) in anhydrous tetrahydrofuran (30 ml), under nitrogen, at about
-75C. ~ After a further 1 hour, a solution of t-butyl 4-oxopiperi~ne-1
carboxylate (~2.2 g) 11 mmol) in anhydrous tetrahydrofuran (10 ml) was
added   L 4 ~~;~w L~`!2 WO 99!Z9667 -76 PCT/EP98/06640 at such a rate that
the reaction temperature was maintained below -60C. The reaction mixture
was stirred at about -75C for 1 hour, then slowly warmed to room
temperature and quenched with aqueous sodium chloride solution. The 5
organic phase was separated, washed with water, dried (MgS04} and
evaporated under reduced pressure. Pur'rfication of the residue by flash
chromatography, using hexane:ethyl acetate (3:1 ) as eluant, yielded the
title compound (3.4 g) as a colourless semi-solid. S(CDC13): 1.50 (s,9H),
1.78 (m,2H), 2.04 (m,2H), 3.27 (m,2H), 3.83 (s,3H), 4.08 (m,2H), 7.09 (d,1
H), 7.16 ~o (s,1H}, 7.2l-7.37 (m,2H)) 7.40 (m,2H), 7.52 (d, 2H).
PREPARATION 44 ~3-Methoxv-4-Rhenylphenyl)-1.2.3.6-tetrat~~,,LQp~rridine 



Trifluoroacetic acid (20 ml) was added to a stirred solution of the title
15 compound of Preparation 43 (3.4 g, 11.9 mmol) in dichloromethane (20 ml)
at room temperature. After a further 72 hours, the reaction mixture was
evaporated under reduced pressure and the residue basified with 1 M aqueous
sodium hydroxide solution. The resulting mixture was extracted with
dichloromethane) then the combined extracts washed with water, dried 20
(MgS04) and evaporated under reduced pressure to provide the title compound
(2.?9 g) as a pale yellow viscous oil. 8(CDC13): 1.73 (s,1 H), 2.51 (m,2H),
3.14 (t,2H), 3.57 (m,2H), 3.83 (s,3H)) 6.19 (s,1 H), 7.01 (s,1 H)) 7.05
(d,2H), 7.27-7.37 (m,2H), 7.40 (t,2H), 7.52 (d, 2H). LRMS (Thermospray):
266 (M+H}+. 2s v Ir sufphonpJ], cetate N, O-Bis(trimethylsilyl)acetamide
(1.0 ml) 4.4 mmol) was added dropwise   r 14 .,;d c~..2 WO 99/Z966? -n
PCT/EP98/06640 to a stirred solution of the title compound of Preparation
44 (1.95 g, 7.3 mmol) in anhydrous tetrahydrofuran (40 ml) at room
temperature. The reaction mixture was stirred at room temperature for 1
hour) then a solution of methyl s chlorosulphonylacetate (1.5 g, 8.8 mmol)
in tetrahydrofuran (10 ml) was added. The resulting mixture was stirred at
room temperature for about 1.5 hours and then saturated aqueous sodium
bicarbonate solution (50 ml) added. The mixture was extracted with
dichloromethane (3 x 100 ml)) then the combined extracts dried (MgS04) and
evaporated under reduced pressure. The residue ~ o was purified by flash
chromatography, using dichloromethane as Eluant, to furnish the title
compound (1.0 g) as a pale yellow solid solid) m.p. 92-95C. Found: C,62.24;
H,5.70; N,3.42. C2~H23NO5S requires C,62.82; H,5.77; N,3.49%. 8(CDCl3):
2.73 (m,2H), 3.67 (t,2H), 3.84 (s,3H), 3.86 (s,3H)) 4.06 (s,2H), 4.08
(m,2H), 6.12 (s,1 H), 6.98 (s,1 H)) 7.04 (d,2H), 7.27-7.37 (m,2H), 15 7.44
(t,2H), 7.56 (d,2H). LRMS (Thermospray): 402 (M)+. t-t-Bufirl
4-(3-fluoro-4-phenyrlphenyl)-4-hydroxyhir~eridine-1-carboxytate 2o Obtained
as a colourless oil (67%)) from 4-bromo-3-fluorobiphenyl and t butyl
4-oxopiperidine-1-carboxylate, using the procedure of Preparation 43. 



S(CDC13): ): 1.50 (s,9H), 1.78 (m,2H), 2.03 (m,2H), 3.26 (t,2H)) 4.05
(m,2H), 7.27-7.51 (m,6H), 7.57 (d, 2H). 25 PREPARATION 47
4-~(3-Fluoro-4-IZhen~~y henyrl)~-1.2.3.6-tetral~,yrdroQyrridine Obtained as
a colourless solid (90%), m.p. 79-82C, from the title compound of
Preparation 46 and trifluoroacetic acid, using the procedure of   ~! ~~
~~'r Lv ii WO 99r19667 -78 PCT/EP98/06640 Preparation 44. 8(CDCI3): 1.85
(s,1 H), 2.49 (m,2H), 3.13 (t,2H), 3.58 (m,2H)) 6.24 (brs, 1 H), 7.12-7.27
{m,2H), 7.35-7.52 (m,4H), 7.59 (d,2H). LRMS (Thermospray): 253 (M)+. 5
PREPARATION 48 I ethylil 2-~;J3-fluoro-4d~henyl~
heny~,l-1.2.3.6-tetrahpid~ooyridin-1 Obtained as a colourless solid (38%),
from the title compound of ~ o Preparation 47 and methyl
chlorosulphunyfacetate, using the procedure of Preparation 45. 8(DMSOds):
2.60 (m,2H), 3.47 (t,2H), 3.68 (s,3H), 3.96 (s,2H)) 4.37 (s,2H)) 6.33
(brs,1 H), 7.34-7.57 (m,BH). LRMS (Thermospray): 407 (M+NH4)+. 15
PREPARATION 49 Methyl
2-(~3-methox~~phenylphen~~)-1.2.3.6-tetrahydrohyrridin-1 lodomethane (0.2
ml, 3.4 mmol) was added to a stirred mixture of the title compound of
Preparation 45 (0.54 g, 1.4 mmol), anhydrous potassium 2o carbonate (0.56
g, 4.1 mmol) and anhydrous dimethylsulphoxide (5 ml), then the reaction
mixture stirred at room temperature for about 16 hours. The resulting
mixture was partitioned between ethyl acetate and water, then the organic
phase washed with water, dried (MgS04) and evaporated under reduced
pressure to afford the title compound (540 mg) as a pate yellow oil. 2s
8(CDCl3): 1.69 (s,6H), 2.67 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 3.84 (s,3H),
4.14 (m,2H), 6.09 (s) 1 H), 6.98 (s,1 H), 7.03 (d,2H), 7.27-7.37 (m,2H),
7.42 (t,2H), 7.54 (d,2H). LRMS (Thermospray): 430 (M+H)+. 



.  ~,u . ~1 r 4 ~:,~~ t~..2 WO 99!l9667 PCT/EP98106640 -79 JAREPARATION 50
[~(~-Methoxy-4-phenylphenyl)-1.2.3.6-tetrahyrdrooyridin-1-yrlsulohonyl]!-2
5 1 M Aqueous sodium hydroxide solution (1.2 ml, 1.2 mmol) was added to a
stirred solution of the title compound of Preparation 49 (250 mg, 0.58
mmol) in methanol (5 ml). The resulting solution was heated at 50C for
about 2 hours, then allowed to cool to room temperature and poured into
ethyl acetate. This mixture was washed with 2M hydrochloric acid, then the
organic phase ~o dried (MgSG4) and evaporated under reduced pressure to
give the title compound (210 mg) as a pale yellow , semi- solid. 8(CDCl3):
1.69 (s,6H), 2.67 (m,2H), 3.64 (t,2H), 3.83 (s,3H), 4.17 (m,2H), 6.08 (s,1
H), 6.97 (s,1 H), 7.03 (d,2H), 7.27-7.36 (m,2H)) 7.40 (t,2H}) 7.53 (d,2H).
LRMS (Thermospray): 433 (M+NH4)+. 15 4-Bromo-2-methoxvr~hen~rldiazonium
tetrafluoroborate A solution of 4-bromo-2-methoxyaniline (J. Med.Chem.,
1989, 32, 1936; 17.9 g, 88.6 mmol) in anhydrous ether (350 ml) was added
over about 1 hour to 2o boron trifluoride etherate (27 ml, 212 mmol) at
-15C. The resulting solution was stirred at -15C for about 5 minutes and
then a solution of t-butyl nitrite (11.4 ml, 106 mmol) in anhydrous ether
(100 ml) was added slowly, keeping the internal temperature at around -15C.
The reaction mixture was stirred at -15C for a further 15 minutes and then
at 4C for about 4 hours. Pentane was added 25 and the resulting precipitate
collected, washed with pentane and dried under reduced pressure to yield
the title compound (20.1 g) as a purple solid. 8(CD3CN): 4.20 (s,3H), 7.58
(d,1H), 7.80 (s,1H), 8.16 (d,1H). LRMS (Thermospray): 301 (M)+.   2 4 .,~
P^~2 i ~., ~ i WO 99J29667 -80 PCT/EP98/06640
4-(3-E__thoxy~henyly-3-methoxyrbromobenzene ' Anhydrous 1,4-dioxan (80
ml)-was added to a mixture of the title 5 compound Preparation 51 (8.0 g,
26.6 mmol), 3-ethoxyphenytboronic acid (5.3 



g, 31.9 mmol) and palladium(II) acetate (0.35 g, 1.3 mmol) and the reaction
mixture stirred at room temperature for about 16 hours. The resulting
mixture was diluted with water (100 ml) and ether (100 ml), filtered and
the filtrate extracted with ether (2 x 100 ml). The combined extracts were
dried (MgS04) o and then evaporated under reduced pressure. Purification of
the re~idue by flash chromatography) using pentane:ether (20:1 ) as eluant,
provided the title compound (6.9 g) as a colourless oil. 8(CDCI3): 1.45
(t,3H), 3.83 (s,3H), 4.10 (q,2H), 6.89 (d,1 H), 7.06 (d,2H), 7.10-7.24
(m,3H), 7.27-7.38 (m,1 H). LRMS (APC1): 308 (M+H)+. 15
t-t-Buhrl4-j4-(3-ethoxr,~r~h~n_yrf)-3-methoxvRt~g~l~,yrdro y~~iperidine-1
Obtained as a colourless oil (60%), from the title compound of 20
Preparation 52 and t-butyl 4-oxopiperidine-1-carboxytate) using the
procedure of P..reparation 43. 8(CDCl3): 1.44 (t,3H), 1.50 (s,9H), 1.79
(m,2H), 2.03 (m,2H), 3.27 (t,2H), 3.83 (s,3H), 4.06 (m,4H), 6.86 (d,1 H),
7.08 (m,3H), 7.15 (s, 1 H), 7.31 (m,2H). 25 PREPARATION 54
4=~4-l3-Ethoxyphen_yIL3-methoxvpheryru-1.2.3.6-tetrahydrop~ rir dine
Obtained as a pale yellow viscous oil (91 %), from the title compound of
Preparation 53 and trifluaroacetic acid, using the procedure of Preparation
44.   t 4 ~';;', r~^2 ' WO 99r19667 PCT/EP98/06640 -81 S(CDCI3): 1.44
(t,3H), 2.53 (m,2H), 3.16 (t,2H), 3.58 (s,2H), 3.83 (s,3H), 4.07 (q,2H),
6.19 (brs) 1 H), 6.86 (d,1 H), 7.00 (s,1 H), 7.07 (m,3H), 7.31 (m,2H). LRMS
(Thermospray): 310 (M+H)+. 5 Methyl
2-f4-[4~3-ethoxyg'henyl)-3-methoxyphenyt]-1.2.3.6-tetrahydroy ridin-1
Obtained as a yellow semi-solid (22%), from the title compound of 1 o
Preparation 54 and methyl chlorosuphon~rlacetate, using the procedure of
Preparation 45. S(CDC13): 1.43 (t,3H), 2.69 (m,2H), 3.65 (t,2H), 3.81
(s,3H), 3.84 (s,3H), 4.04 (s,2H), 4.08 (m,4H), 6.10 (brs,1 H), 6.87 (d,1
H)) 6.96 {s,1 H), 7.02 (d,lH), 7.09 (m,2H), 7.31 (m,2H). LRMS
(Thennospray): 446 (M+H)+. 15 Meth~rl
2-~(4-(4-l3-ethoxyohenyl)~hhenyl]-1.2.3.6-tetrahvdroprridin-1 To a solution
of the title compound of Preparation 38 (250 mg, 0.7 mmol) in 1,22o
dimethoxyethane (8 ml) was added 3-ethoxyphenylboronic.acid {168 mg, 1.0
mmol), cesium fluoride (226 mg, 1.5 mmol)) tri-o-tolylphosphine (21 mg,
0.07 mmol) and tris{dibenzylideneacetone)dipalladium(0) (31 mg) 0.035
mmol), then the reaction mixture heated under reflux for about 4 hours
under nitrogen. The resulting mixture was allowed to cool to room
temperature, then diluted with 25 ethyl acetate and washed with saturated
aqueous sodium bicarbonate solution. The organic phase was dried (MgS04)
and evaporated under reduced pressure, then the residue triturated with
fiexane-ether to furnish the title 



f I I ~' l 4 ~., ~~~ c` WO 991Z9669 -82 PCT/EP98/06ti40 compound (222 mg)
as a pale yellow solid, m.p. 120-122C. Found: C,64.25; H,6.01; N,2.99.
C~H25N05S requires C,63.60; H,6.06; N,3.37%. 8(DMSOds): 1.32 (t,3H), 2.62
(m,2H), 3.50 (t,2H)) 3.71 (s,3H), 3.98 (d,2H), 4.10 (q,2H), 4.37 5 (s,2H),
6.27 (brs,1 H), 6.91 (d,1 H), 7.18 (s,1 H), 7.22 (d,1 H), 7.36 (t,1 H),
7.52 (d,2H), 7.66 (d,2H). LRMS (Thermospray): 433 (M+NH4)+. PREPARATjON 57
4-Bromo-2-methyrl~~~rldiazonium tetrayoroborate Obtained as a yellow solid
(93%)) from 4-bromo-2-methylaniline and t butyl nitrite, using the
procedure of Preparation 51. 8(CD3CN): 2.70 (s,3H), 7.93 (d,1H)) 8.04
(s,1H), 8.50 (d,1H). ~5 PREPARATION 58 4-(3-Methoxv~
enyy-3-methylbromobenzene Obtained as a pale yellow oil (25%), from the
title compound of Preparation 57 and 3-methoxyphenylboronic acid, using the
procedure of Preparation 52. 8(CDCI3): 2.15 (s,3H), 3.84 (s,3H), 6.79-6.94
(m,3H), 7.09 20 (s;1H), 7.33 (d,1H), 7.37 (d,1H), 7.43 (s,1H). 25 Obtained
as a colourless oil (63%), from the title compound of Preparation 58 and
t-butyl 4-oxopiperidine-1-carboxylate, using the procedure of Preparation
43. 8(CDCI3): 1.50 (s,9H), 1.79 (m,2H), 2.04 (m,2H), 2.19 0 (s,3H), 3.27
(t,2H), 3.83 (s,3H), 4.06 (m,2H), 6.85 (s,1 H), 6.90 (d,2H)-, 7.26 (m, . 1
H), 7.34 (t,2H), 7.38 (s,1 H). 3o LRMS (Thermospray): 399 (M+H)'`.   



w~ 2 4 ('"~ L~ .2 WO 99I29667 PCT/EP98/06640 -83 EREPARATION 60
4-f~3-Methoxy~yl~-3-methyphen_yl]-1.2.3.6-tetrahydroRyridine Obtained as a
pale yellow semi-solid (93%), from the title compound of s Preparation 59
and trifluoroacetic acid, using the procedure of Preparation 44. 8(CDCI3),
2.30 (s,3H), 2.42 (s,2H), 3.15 (t,2H), 3.57 (s,2H)) 3.83 (s,3H), 6.18
(brs,1 H), 6.90 (m,3H), 7.16-7.36 (m, 4H). LRMS (Thermospray): 280 (M+H)+.
o PREPARATION 61 h - 4- I -1 A solution of methyl chlorosulphonylacetate
(0.65 g, 3.7 mmol) in dichloromethane (10 ml) was added dropwise to a
stirred solution of the title s compound of Preparation 60 (0.92 g, 3.3
mmol) and 1,8-diazabicyclo [5.4.0]undec-7-ene (0.76 g, 4.9 mmol) in
dichloromethane (20 ml) at about 0C, the cooling bath removed and the
reaction mixture stirred at room temperature for 4 hours, then diluted with
dichloromethane. The resulting mixture was washed with 0.1 M hydrochloric
acid, dried (MgS04) and evaporated under 2o reduced pressure, then the
residue purified by flash chromatography, using dichloromethane as eluant,
to afford the title compound (250 mg) as a colourless solid, m.p. 83-85C.
E(CDCI3): 2.30 (s,3H), 2.69 (m,2H), 3.66 (t,2H), 3.85 (s,3H}, 3.86 (s,3H))
4.03 (s,2H)) 4.11 (m,2H), 6.09 (brs,1H), 6.836.97(m,3H), 7.17-7.35 (m, 4H).
2s LRMS (Thermospray): 416 (M+H)+.   l 4 ~`.;~`~ 'c~Z WO 99I29667 _$4
PCT/EP98/06640 n-Butyllithium (11 ml of a 2.5M solution in hexane, 28 mmol)
was added 5 to a stirred solution of 3-ethylbromobenzene CChem. Pharm.
Bull., 1968, ~, 2456; 4.6 g, 25 mmol) in anhydrous tetrahydrofuran (50 ml),
whilst keeping the internal temperature below -60C. The mixture was stirred
at about -70C for 1 hour, then trimethylborate (4.4 ml, 38 mmol) added
dropwise, again whilst keeping the internal temperature below -60C. The
reaction mixture was stirred ~ o at -70C for 30 minutes, then slowly
allowad to warm to room temperature. 2M Hydrochloric acid was added, the
mixture was extracted with dichloromethane (3 x 50 ml) and the combined
extracts concentrated under reduced pressure The residue was dissolved in
ether (50 ml), the solution extracted with 1 M aqueous sodium hydroxide
solution (2 x 30 ml) and the aqueous phase ~ 5 acidified with 2M
hydrochloric acid, then extracted with ether (3 x 50 ml). The 



combined extracts were dried (MgS04) and evaporated under reduced pressure
to give the title compound as a white solid (0.9 g, 24%). 8(DMSOds): 1.17
(t,3H}, 2.57 (q,2H)) 7.22 (t,2H}, 7.57 (t,1H), 7.61 (s,1H), 7.93 (s,2H). 20
PREPARATION 63 ~ l~ sutr~ho_nlr~}~,cetate Obtained as a yellow solid (75%),
m.p. 58-60C) from the title compounds of Preparation 62 and Preparation 37,
using the procedure of 25 Preparation 41. S(CDCI3): 1.27 {t,3H), 2.50
(s,3H), 2.68 (m,4H), 3.64 (t,2H)) 3.82 (s,3H), 4.03 (s,2H)) 4.10 (s,2H),
6.08 (brs,1 H), 7.14-7.37 (m,7H). LRMS (Thermospray): 431 (M+NH4)+.   4
~'.; ~~ c~`2 WO 99R9667 -85 PCT/EP98/06640 M~hv~, I 4-~(4-Q4_(3-methoxvl
henyl -3-methvll henyl)-1.2.3.6-tetrahydroovridin-1 s Obtained as a glassy
solid (20%), from the title compound of Preparation 61 and bis-2-iodoethyl
ether, using the procedure of Preparation 39. 8(CDCI3): 2.20-2.34 (m,5H),
2.45 (m,2H), 2.67 (m,2H), 3.33 (t,2H), 3.62 (m,2H), 3.83 (s,3H), 3.89
(s,3H), 4.01 (m,2H), 4.10 (m,2H), 6.05 (brs,1 H), 6.91 (m,3H), 7.237.36
(m,4H). ~o LRMS (APCI): 486 (M+H)+.
4-(4~~3-Methoxy~hen~rl)-3-methylohen~~~'-1.2.3.6-tetrah rodyridin-1
ylsulohonyl}tetrahydroQy~-4-carboxv(ic acid ~5 Obtained as a pale yellow
solid (93%), m.p. 180-190C, from the title compound of Preparation 64,
using the procedure of Preparation 50. S(CDCI3): 2.20-2.33 (m,SH)) 2.43
(m,2H), 2.65 (m,2H), 3.43 (t,2H), 3.67 (m,2H), 3.82 (s,3H), 4.04 (m,2H),
4.14 (m,2H), 6.04 (brs,1H), 6.88 (m,3H), 7.21-7.36 (m,4H). 20 PREPARATION
66 A stirred mixture of the title compound of Preparation 64. (315 mg, 0.65
mmol), ammonium formate (200 mg, 3.2 mmol), 10% palladium on carbon (50 25
mg) and methanol (5 ml) was heated under reflux for 1.5 hours, then allowed
to cool and filtered. The filtrate was evaporated under reduced pressure
and the residue partitioned between ether and wafer. The organic phase was
dried (MgS04) and evaporated under reduced pressure, then the residue
crystallised   



l ~ ~, ", ^,~~2 i~.~ ;i C~ W O 99I29667 -86 PCT/EP98I06640 from methanol to
yield the title compound (215 mg) as a white solid, m.p. 137 139C.
8(CDCI3): 1.75-1.94 (m,4H), 2.19 (d,1 H), 2.22 (d,1 H), 2.27 (s,3H), 2.43
(m,2H), 2.66 (m,1 H), 3.07 (t,2H), 3.32 (t,2H)) 3.83 (s,3H), 3.90 (s,3H),
3.96 . 5 (m,2H), 4.00 (d,1 H), 4.02 (d,1 H)) 6.87 (m,3H)) 7.08 (m,2H), 7.19
(d,1 H), 7.32 (m,1 H). LRMS (APCI): 486 (M+H)+. PREPARATION 67
4-{4-[~3-Methoxyphenyl)-3-methyrlphen_y~j2peridin-1
yr(sulphony#~~,y~Lqnpy~~n-4-carboxyrlic acid Obtained as a white solid
(84%)) m.p. 225-228C, from the title compound of Preparation 66, using the
procedure of Preparation 50, but with a mixture of methanol (5 ml) and
tetrahydrofuran (10 ml) as solvent. Found: ~ 5 C,63.04; H, 6.59; N, 2.91.
C25H3~ NOES requires C, 63.40; H, 6.60; N, 2.96%. 8(DMSOds): 1.60 (m,2H),
1.80 (m,2H), 1.93 (dt,2H), 2.20 (s,3H), 2.24 (m,2H), 2.68 (m) 1 H)) 3.05
(t,2H)) 3.20 (t,2H), 3.75 (s,3H)) 3.77 (m,2H), 3.88 (d,1 H), 3.92 (d,1H),
6.86 (m,3H), 7.11 (m,3H)) 7.31 (m,lH)) 13.80 (brs,1H). LRMS (APCI): 474
(M)+. 20 Obtained as a pale yellow oil (78%), from the title compound of
Preparation 51 and 3-methoxyphenylboronic acid, using the procedure of 2s
Preparation 52. Found: C, 57.77; H, 4.51. C~4H~3Br02 requires C, 57.36; H,
4.47. 8(CDCI3): 3.82 (s,3H), 3.86 (s,3H), 6.91 (d,1 H), 7.03-7.39 (m,6H).
LRMS (Therr~nospray): 311 (M+NH4)+.   WO 99I29667 PCT/EP98/06640 _87_
PREPARATION 69 ~,~yl 4-h~ dr~~-4-(3-methoxv~3-methoxy
phen,~Lll~)~I~J~heridine-1 



5 Obtained as a colourless oil (67%), from the title compound of
Preparation 68 and t-butyl 4-oxopiperidine-1-carboxyiate, using the
procedure of Preparation 43. S(CDC13): 1.50 (s,9H)) 1.79 (m,2H), 2.06
(m,2H), 3.28 (t,2H), 3.83 (s,6H), 4.06 (m,2H), 6.88 (d,1 H), 7.08 (m,3H),
7.14 (s, 1 H), 7.32 (m,2H). LRMS (Thermospray): 436 (M+Na)*. 10 PREPARATION
70 ~j3-Methoxv~3-methoxy~phern~lrahenyrlj-1.2.3.6-tetrahy~~gvridine A
stirred solution of the title compound of Preparation 69 (6.7 g, 16.2 mmol)
and p-toluenesulphonic acid (6.17 g) 32.5 mmol) in toluene (70 ml) was 15
heated under reflux in a Dean-Stark apparatus until water removal was
complete (~. 4 hours), then allowed to cool and diluted with ethyl acetate
(100 ml). The resulting mixture was washed with 1 M aqueous sodium
hydroxide solution (3 x 50 m1), then the organic phase dried (MgS04) and
evaporated under reduced pressure to provide the title compound (3.3 g) as
a yellow oil. 20 8(CDC13): 1.80 (brs,1 H), 2.50 (m,2H), 3.14 (t,2H), 3.57
(m,2H), 3.84 (s,6H), 6.20 (brs,1 H), 6.88 (d,1 H), 6.98-7.36 (m, 6H). LRMS
(Thermospray): 296 (M+H)*. 25 Methyl2-~(4-(3-methoxv~3-methoxv~hen)rl),
hen)rlj-1.2.3.6-tetrah~rdronyridin 1-vlsulhhon~~J~ acetate Obtained as a
yellow semi-solid (40%), from the title compound of Preparation 70 and
methyl chlorosulphonylacetate, using the procedure of   1 4 ~~;vl ci;~.'~
WO 99/Z9667 _88_ PCT/EP98/06040 Preparation 45. Found: C,58.87; H, 5.65; N,
3.11. C22H2sNOsS; 1.00 H20 requires C, 58.78; H) 6.05; N, 3.12%. 8(CDCI3):
2.71 (m,2H), 3.64 (t,2H), 3.81 (s,3H), 3.84 (s,6H), 4.02 (s,2H), 4.11
(m,2H), 6.10 (brs,1 H), 6.88 (d,1 H), 6.97 , s (s,1 H), 7.02 (d,1 H), 7.12
(m,2H), 7.32 (m,2H). LRMS (Thermospray): 449 (M+H)'`. PIREPARATION 72 h I
4- -4- r ri i 1-ylsul~honyJJ~-2-met yilor~ate 



Obtained as a colourless semi-solid (40%), from the title compound of
Preparation 71 and iodomethane) using the procedure of Preparation 49.
Found: C,62.30; H, 6.29; N, 3.00. C24H2sNOeS requires C, 62.73; H) 6.36; N,
3.05%. b(CDCI3): 1.68 (s,6H), 2.67 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 3.84 ~
5 (s, 3 H), 3.85 (s,3H), 4.13 (m,2H), 6.07 (brs,1 H), 6.88 (d) 1 H), 6.97
(s) 1 H), 7.02 (d,1 H), 7.13 (m,2H), 7.31 (m,2H). LRMS (Thennospray): 460
(M+H)+. PREPARATION 73 20 -4_ _1_ methvl~Laanoate Obtained as a colourless
solid {80%), m.p. 140-142C, from the title compound of Preparation 72,
using the procedure of Preparation 66. Found: C,62.31; H, 6.87; N, 2.91.
C24H3~NOsS requires C, 62.45; H, 6.77; N, 3.03%. 25 S(CDCI3): 1.66 (s,6H),
1.87 (m,4H), 2.49 (m,1 H), 3.09 (t,2H), 3.82 (s,6H), 3.84 (s,3H), 3.93
(m,2H), 6.81 (s,1H), 6.8s (d,2H), 7.08 (m,2H), 7.29 (m,2H). . LRMS
(Thennospray): 462 (M+H)+.   rL`'~ ' WO 99I29667 PCT/EP98I06640 -89
PREPARATION 74
2-~4-(3-Methoxy,~-methoxrp~hen_yl)chenyllQiperidin-1-~rlsul~honvll-2 5
Obtained as a colourless solid (80%), m.p. 164-165C, from the title
compound of Preparation 73, using the procedure of Preparation 50. Found:
C,61.64; H, 6.53; N, 3.06. C23H2gNO6S requires C, 61.73; H, 6.53; N, 3.13%.
8(CDC13): 1.69 (s,6H), 1.87 (m,4H)) 2.69 (m,1 H), 3.10 (t,2H)) 3.81 (s,3H),
3.82 (s,3H), 4.02 (m,2H), 6.80 (s) 1 H), 6.87 (m,2H), 7.07 (m,2H), 7.27
(m,2H). ~o LRMS (Thermospray): 465 (M+NH4)+.
Methyl2-(4-[~3-ethoxs~pheny-3-methoxvphenyll-1.2.3.6-tetrahvdroQa ' in-1 ~
5 Obtained as a pate yellow oil (29%), from the title compound of
Preparation 55 and iodomethane, using the procedure of Preparation 49.
Found: C,62.99; H, 6.64; N, 2.88. C25H3~NO6S requires C, 63.40; H, 6.60; N,
2.96%. 8(CDCI3): 1.43 (t,3H), 1.67 (s,6H)) 2.66 (m,2H), 3.63 (t,2H), 3.81
(s,3H)) 3.83 (s,3H)) 4.07 (q,2H), 4.13 (m,2H)) 6.07 (brs,1 H), 6.87 (d,1
H), 6.96 (s,1 H), 20 7.02 (d,lH), 7.10 (m,2H), 7.31 (m,2H). LRMS
(Thermospray): 474 (M+H);. 25 Obtained as a colourless semi-solid (83%)
from the title compound of Preparation 75, using the procedure of
Preparation 66. Found: C,fi2.86; H, _ s 7.12; N, 2.68; C25H3sNOsS requires
C, 63.14; H, 6.99; N, 2.95%. 8(CDCI3): 1.43 (t,3H), 1.67 (s,6H), 1.86
(m,4H), 2.70 (m,1H), 3.09 (t,2H), 3.82 (s,6H)) 3.97 so (m,2H), 4.06 (q,2H),
6.80 (s,1 H), 6.86 (m,2H), 7.08 (m,2H), 7.2? (m,2H). LRMS (Thermospray):
476 (M+H)+.  



~I ~~ ~i L~~2 WO 99I29667 PC'TIEP98/06540 -90 PREPARATION 77 - 4- i 5
Obtained as a colourless solid (95%), from the title compound of
Preparation 76, using the procedure of Preparation 50. Found: C,61.92; H,
7.00; N, 2.72. CZ4H3,N065 requires C, 62.45; H, 6.77; N, 3.03%. 8(CDC13):
1.42 (t,3H), 1.70 (s,6H), 1.87 (m,4H), 2.70 (m,1 H), 3.11 (t,2H)) 3.80
(s,3H}, 4.04 (m,4H), 6.80 (s,1H)) 6.85 (d,2H}, 7.08 (m,2H), 7.27 (m,2H). to
LRMS (Thermospray): 479 (M+NH4)+. M I 4- 4- h i ' I5 Obtained as a
colourless foam (86%), from the title compound of Preparation 39 and
3-ethoxyphenytboronic acid, using the procedure of Preparation 41, but with
methanol:dichloromethane (1:99) as eluant. 8(CDC13): 1.42 (t,3H), 2.22
(m,2H), 2.28 (s,3H), 2.44 (d,2H)) 2.65 (m,2H), 3.34 (dd,2H), 3.60 (m,2H),
3.90 (s,3H), 4.00-4.15 (m,6H), 6.03 (brs,1 H), 6.83-6.92 (m,3H), 20
7.20-7.36 (m,4H). LRMS (Thennospray): 500 (M+H)''. PREPARATION 79 4~4 ~4- -
tho r~yl)-3-met ylphenylj-1.2.3.6-tetrah~rdroQyridin-1 2s ylsul_
nhon~yi[J~tetra y~~yran-4-carbox~ific acid 1 M Aqueous sodium hydroxide
solution (2.3 rr~i) 2.3 mmol) was added to r a stirred solution of the
title compound of Preparation 78 (290 mg, 0.58 mmol) in a mixture of
methanol (10 ml) and 1,4-dioxan (2 ml). The resulting solution was heated
at 80C for about 5 hours, then allowed to cool to room   ~!r'~`I WO
99I29667 -91 PCT/EP98/06640 temperature and evaporated under reduced
pressure. The residue was partitioned between 1 M hydrochloric acid and
ethyl acetate, then the organic 



phase dried (MgS04) and evaporated under reduced pressure. The residue 5
was crystallised from diisopropyl ether to furnish the title compound (220
mg) as a colourless solid, m.p. 203-205C. Found: C,64.14; H, 6.47; N, 2.87.
C26H3~NO6S requires C, 64.31; H, 6.44; N, 2.89%. 8(CDCI3): 1.43 {t,3H),
2.27 (m,2H), 2.29 (s,3H), 2.42 (d,2H)) 2.68 (m,2H)) 3.42 (dd,2H)) 3.67
(m,2H)) 4.00 4.18 (m,6H), 6.04 (brs,1H), 6.82-6.93 (m,3H), 7.20-7.35
(m,4H). ~o LRMS (Thermospray): 486 (M+H)+. Methyrl2 ~4-(~3-e_
thoxyohPnyrl)-3-meth~~nheny~]-1.2.3.6-tetrahyrdroRyridin-1 ~ 5 Obtained as
a colourless solid (80%), m.p. 75-76C, from the title compound of
Preparation 41 and iodomethane, using the procedure of Preparation 40.
Found: C,65.55; H, 6.82; N, 2.98. C25H3~ NOSS requires C, 65.62; H, 6.83;
N, 3.06%. 8(CDCI3): 1.43 (t,3H)) 1.68 (s,6H), 2.28 (s,3H)) 2.fi5 (m,2H),
3.62 (m,2H), 3.81 (s,3H), 4.06 (q,2H), 4.12 (m,2H), 6.06 (brs,1 H), 6.83 20
6.92 (m,3H), 7.20-7.35 (m,4H). LRMS (Thermospray): 458 (M+H)+. PREPARATION
81 25 ~ li sul onyl}-2-meth~~ ro~anoic acid Obtained as a colourless
amorphous solid (50%), from the title compound of Preparation 80, using the
procedure of Preparation 79, but with purification by flash chromatography
using methanol:dichloromethane (2:98).   Z , ~i c~ WO 99I29667 _92_
PCT/EP98106d40 8(CDCI3): 1.43 (t,3H), 1.68 (s,6H), 2.25 (s,3H), 2.60
(m,2H)) 3.62 (m,2H), 4.05 (q,2H), 4.15 (m,2H), 6.03 (brs,1H), fi.78-6.90
(m,3H), 7.20-7.35 (m,4H). LRMS (APCI): 444 (M+H)`. 5 PREPARATION 82 a - 4
Obtained as a colourless amorphous solid (99%), from the title compound of
Preparation 41, using the procedure of Preparation 66. 8(CDCI3): ~0 1.43
(t,3H), 1.85 (m,2H), 1.97 (m,2H), 2.28 (s,3H), 2.67 (m,1 H), 3.01 (m,~H),
3.84 (s,3H), 3.98 (s,2H)) 4.01 (m,2H), 4.05 (q,2H), 6.80-6.90 (m,3H),
7.05-7.34 (m,4H). LRMS (Thermospray): 432 (M+H)+. 15 PREPARATION 83 



h 4- i ' Obtained as a colourless gum (91 %), from the title compound of
Preparation 82 and iodomethane, using the procedure of Preparation 40. 20
8(CDCI3): 1.42 (t,3H), 1.67 (s,6H), 1.80-1.95 (m,4H), 2.29 (s,3H), 2.67
(m,1 H), 3.10 (m,2H), 3.82 (s,3H), 3.97 (m,2H), 4.06 (q,2H), 6.82-6.90
(m,3H), 7.06-7.35 (m,4H). LRMS (Thermospray): 460 (M+H)+. 25 PREPARATIOj~
84 2~;4 j~3-Ethoxyrohenyl)~-3-methylphenylj;~oeridin-1-ylsulphony
l[}-2-methvl . pronanoic acid Obtained as a colourless solid (72%), m.p.
125-128C, from the title   ~ ~ ~' ~l ~~~2 WO 99/Z9667 -93 PGTIEP98/06640
compound of Preparation 83, using the procedure of Preparation 79, except
that the crude product was flash chromatographed using methanol
dichloromethane (3:97), before crystallisation from diisopropyl ether.
Found: s C,64.14; H, 7.01; N, 3.06. C24H3, N05S requires C, 64.69; H, 7.01;
N, 3.14%. 8(CDC13): 1.41 (t,3H), 1.68 (s,6H), 1.77-1.97 (m,4H), 2.26
(s,3H), 2.66 (m,1 H), 3.10 (m,2H), 4.00-4.10 (m,4H), 6.80-6.90 (m,3H),
7.03-7.35 (m,4H). LRMS (APCI): 446 (M+H)+. ~o PREPARATION 85 Methv
~4=(3-methv_I-4-(Ryridin-2-yl)o^ylj-1.2.3.6-tetrah~idropy 'dn in-1 A
stirred solution of the title compound of Preparation37 (206 mg, 0.53
mmol), 2-(tri-n-butylstannyl)pyridine (Tetrahedron, 1997 ~, 859; 295 mg,
0.80 ~ s mmol), tri-o-tolylphosphine (50 mg, 0.16 mmol), palladium(II)
acetate (12 mg, 0.05 mmol) and triethylamine (0.2 ml) 1.44 mmol) in
anhydrous acetonitrile (6 ml), under nitrogen, was heated under reflux for
6 hours. Additional portions of tri-o-tolylphosphine (50 mg) 0.16 mmol) and
palladium(11) acetate (12 mg, 0.05 mmol) were added, then reffux continued
for a further 24 hours. The resulting, 2o cool mixture was partitioned
between ethyl acetate and aqueous sodium bicarbonate solution, then the
separated organic phase washed with water, dried (MgSO,) and evaporated
under reduced pressure. The residue was purified by flash chromatography,
using an elution gradient of hexane:ethyl acetate (100:0 to 55:45), to
afford the title compound (20 mg, 10%) as a 



2s colourless amorphous solid. 8(CDCI3): 2.39 (s,3H)) 2.68 (m,2H), 3.65
(t,2H), 3.81 (s,3H)) 4.02 (s,2H), 4.10 (m,2H), 6.10 (brs,1 H)) 7.23-7.30
(m,3H), 7.40 (m,2H), 7.75 idd,1 H), 8.70 (d,1 H). LRMS (APCI): 387 (M+H)+.
~.~ r y ~,I1I~~ ril Ll.. WO 99I29667 PCT/EP98/06640 -94 P EPARATION 86 _ 5
Obtained as a colourless foam (78%), from the title compound of Preparation
37 and 3-(tri-n-butylstannyl)pyridine, using the procedure of Preparation
85, except that the reaction time was 5 hours at reflux followed by 72
hours at room temperature. Found: C, 62.07; H, 5.78; N, 7.09. C20H22N204S
requires C) 62.16; H) 5.74; N) 7.25%. 8(CDC13): 2.30 (s,3H)) 2.70 -y ~ o
(m,2H), 3.68 (t,2H), 3.83 (s,3H), 4.03 (s,2H), 4.14 (m,2H), 6.10 (brs,1 H),
7.20 7.40 (m,4H), 7.66 (d,lH), 8.60 (m,2H). LRMS (APCI): 387 (M+H)+.
PREPARATION 87 15 Met yl 2-~~4~3-methyl~y ridr
in-4-yl)phenyl)-1.2.3.6-tetrahv dro2yridin-1 Obtained as a colourless foam
(54%), from the title compound of Preparation 37 and
4-(tri-n-butylstannyl)pyridine, using the procedure of Preparation 85.
Found: C, 61.98; H, 5.80; N, 7.13. C2pH~N2O4S requires C, 20 62:1F; H,
5.74; N, 7.25%. 8(CDCI3): 2.30 (s,3H), 2.70 (m,2H), 3.64 (t,2H), 3.81 (s;
3H), 4.02 (s,2H), 4.10 (m,2H), 6.10 (brs,1 H), 7.20-7.30 (m,SH), 8.66
(d,2H). LRMS (APCI): 387 (M+H)+. 25 A 2.5M solution of n-butyllithium in
hexane (4.5 mt, 11.3 mmol) was added to a stirred solution of
2-bromo-6-ethoxypyridine (Rec. Trav. chim., 1965, , $~, 53; 2.1 g, -~I 1.3
mmol) in anhydrous ether (25 ml), under nitrogen;_ at about  40C. After
about 20 minutes, tri-n-butyltin chloride (3.1 ml, 11.4 mmol) was .   2 4
~~,':~r c~''Z WO 99!Z9667 -95 



PCT/EP98/06640 slowly added and, after a further 15 minutes, the reaction
mixture was allowed to warm to room temperature. The resulting mixture was
quenched by the addition of aqueous ammonium chloride solution) then the
organic phase s separated, washed with water, dried (MgS04) and evaporated
under reduced pressure. The residue was purified by flash chromatography,
using an elution gradient of pentane:dichloromethane (100:0 to 80:20), to
give the title compound (1.6 g, 34%) as a colourless oil. 8(CDCI3): 0.90
(t,9H), 1.08 (t,6H)) 1.30-1.42 (m,9H), 1.58 (m,6H), 4.40 (q,2H), 6.53 (d,1
H), 6.97 (d,1 H), 7.39 10 (dd,1 H). PREPARATION 89 ~ 5 A stirred mixture of
the title compounds of Preparation 40 (500 mg, 1.2 mmol) and Preparation 88
(745 mg, 1.8 mmol), tri-o-tofylphosphine (109 mg, 0.36 mmol), palladium(II)
acetate (30 mg, 0.13 mmol), tetrakis(triphenylphosphine)paliadium(0) (30
mg, 0.025mmol)) triethylamine (0.45 ml, 3.2 mmol) and anhydrous
acetonitrile (15 ml)) under nitrogen, was 2o heated under reflux for 18
hours. The cool mixture was partitioned between ethyl acetate and aqueous
sodium bicarbonate solution, then the organic phase separated, washed with
water, dried (MgS04) and evaporated under reduced pressure. The residue was
purified by flash chromatography) using an elution gradient of
pentane:ether (95:5 to 80:20)) to yield the title compound 2s (290 mg, 52%)
as a colourless foam. 8(CDCI3): 1.40 (t,3H), 1.68 (s,6H), 2.46 (s,3H)) 2.66
(m,2H), 3.63 (m,2H)) 3.81 (s,3H)) 4.12 (m,2H), 4.40 (q,2H), 6.07 (brs,1 H),
6.6$ {d,1 H), 6.98 (d,1 H), 7.26 (m,2H), 7.40 (d,1 H), 7.60 (dct) 1 H).
LRMS (APCI): 459 (M+H)+.   L 4 i".~`;~ Ci:~;C WO 99r19667 -96
PC'T/EP98/06640 4 5 A stirred solution of the title compound of Preparation
89 (280 mg, 0.6 mmol) in methanol (12 ml) was hydrogenated at 345 kPa
(50psi) pressure over 10% palladium on carbon (50 mg) for 18 hours) then
the resulting mixture filtered. The filtrate was evaporated under reduced
pressure and the residue purified by flash chromatography, using an elution
gradient of pentane:ether .'~ .., 10 (90:10 to 70:30), to provide the title
compound (70 mg, 25%) as a colourless foam. 8(CDCl3): 1.40 (t,3H), 1.67
(s,6H), 1.82 (m,2H), 1.89 (m,2H), 2.43 (s,3H), 2.67 (m) 1 H), 3.08 (m,2H),
3.81 (s,3H), 3.95 (brd,2H), 4.38 (q,2H), 6.67 



(d,1 H), 6.96 (d,1 H)) 7.10 (m,2H)) 7.38 (d,1 H), 7.60 (dd,1 H). LRMS
(APCI): 461 (M+H)+. 15 - 4- i . A solution of the title compound of
Preparation 91 (68 mg, 0.15 mmol) in 2o a mixture of 1,4-dioxan (2 ml) and
1 M aqueous sodium hydroxide solution (0.26 ml, D.26 mmol) was stirred at
room temperature for 18 hours. The resulting solution was diluted with
water (20 ml), acidified with gtacial acetic acid to pH ~4 and extracted
with ethyl acetate. The extract was dried (MgS04) and evaporated under
reduced pressure to furnish the title compound (60 mg) 87%) 25 as a
colourless solid, m.p. 178-179C. Found: C, 61.53; H, 6.B1; N, 6.09.
C23H~N2O5S requires C, 61.86; H) 6.77; N, 6.27%. 8(CDCI3): 1.39 (t,3H),
1.68 , (s,6H)) 1.82 (in,2H), 1.90 (m,2H), 2.43 (s,3H), 2.67 (m,1 H), 3.10
(m,2H), 4.00 (brd,2H), 4.38 (q,2H)) 6.65 (d,1 H), 6.96 (d,1 H), 7.10
(m,2H), 7.38 (d,1 H), 7.60 (dd,1 H).   2 4 ~'.; ~~ L~~2 WO 99I29667
PCT/EP98/06640 _97_ pREPA$ TiON 92 Me~~tyrl~-(4-(4-I~hen)~i~g~,y1)-1.
.3.6-tetra~ydCQl~~ . .n-1_ 5 Obtained as a colourless solid (67%), m.p.
203-206C, from the title compound of Preparation 8 and bis-2-iodoethyl
ether, using the procedure of Preparation 39. 8{CDCI3): 2.25 (m,2H), 2.44
(d,2H}, 2.66 (m,2H), 3.32 (t,2H), 3.61 (m,2H), 3.90 (s,3H), 4.01 (dd,2H},
4.10 (m,2H), 6.08 (brs,1 H), 7.30-7.62 (m,9H). o LRMS (Thermospray): 442
(M+H}+. PREPARATION 93 4- 4- h ~5 Obtained as a colourless solid (66%),
m.p. 214C, from the title compound of Preparation 92, using the procedure
of Preparation 79. 8(CDCI3): 2.27 (m,2H), 2.42 (d,2H), 2.66 (m,2H), 3.41
(t,2H), 3.62 (m,2H), 4.04 (dd,2H), 4.15 (m,2H)) 6.08 (brs,1 H), 7.30-7.48
(m,SH), 7.58 (m,4H). LRMS (APCI): 427 (M+H)+. 20 PREPARATION 94 14 Obtained
as a colourless solid (66%), 140-141 C, from the title 25 compound of
Preparation 39 and 4-ethoxyphenylboronic acid, using the procedure of
Preparation 41 ( but with ethyl acetate:hexane (30:70) as eluant. Found: C,
64.59; H, 6.60; N, 2.74. Cr,H33NO6S requires C, 64.91; H) 6.66; N, 2.80%.
b( DMSOds): 1.34 (t,3H)) 2.00 (m,2H), 2.22 (S,3H), 2.28 (d,2H)) 2.55   



r krrrr ~~f! i.r~l L1, .~ WO 99I29667 -98 PC'f/EP98/06640 (brs,2H), 3.19
(t,2H), 3.50 (brs,2H), 3.80 (s,3H), 3.90 (dd,2H), 3.99 (brs,2H), 4.06
(q,2H), 6.17 (brs,1 H), 6.96 (d,2H), 7.14 (d,1 H), 7.22 (d,2H), 7.28 (d,1
H)) 7.33 (s,1 H). 5 LRMS (Thermospray): 500 (M+H)+. 4-~(4
j4-l4-Ethoxyrohenyrl -3-methyi~henyl]-1.2.3.6-tetrahydro~~rridin-1
yfsul~onyl)~tetrahydro~,yran-4-carboxylic acid ~o Obtained as a colourless
solid (56%), m.p. 212-214C, from the title compound of Preparation 94,
using the procedure of Preparation 79. b(CDCI3): 1.34 (t,3H), 1.98 (m,2H))
2.22 (s,3H)) 2.24 (d,2H)) 2.55 (brs,2H), 3.19 (t,2H), 3.52 (brs,2H)) 3.90
{dd,2H), 4.01 (brs,2H), 4.04 (q,2H), 6.17 (brs,1 H), 6.96 (d,2H)) 7.13
(d,lH)) 7.22 (d,2H), 7.28 (d,1H), 7.33 (s,1H). 15 LRMS (Thermospray): 486
(M+H)t. r f yj~~ honYj~acetate 2o Obtained as a colourless gum (86%),from
the title compound of Preparation 37 and 3-formylphenylboronic acid, using
the procedure of Preparation 41) but with methanol:dichioromethane (1:99)
as efuant. S(CDCI3): 2.30 (s,3H), 2.70 (m,2H), 3.64 (t,2H), 3.82 (s,3H))
4.02 (s,2H), 4.12 (m,2H), 6.10 (brs,1 H)) 7.20-7.33 (m,3H), 7.60 (m,2H))
7.85 (m,2H), 10.08 (s,1 H). 25 LRMS (APCI): 4'i4 (M+H)+. Methyl
2-~(4-(4-(3-hyd, ~ox~irm~th~~phenyly-3-meth~y h~epyJj-1.2.3-.6 3o The title
compound of Preparation 96 (303 mg, 0.73 mmol) was   l ~ ~' A'' ~~'!2 ~~.~
ad tv ' WO 99129667 PCT/EP98/06640 -99 



dissolved in a mixture of methanol (15 ml) and 1,2-dimethoxyethane (5 ml),
polymer supported borohydride on AmberiiteTM IRA-400 (360 mg) 0.91 mmol)
added and the reaction mixture stirred for 3 hours at room temperature. The
5 resin was removed by filtration and the filtrate evaporated under reduced
pressure to afford the title compound as a colourless foam (270 mg, 90%).
8(CDC13): 2.30 (s,3H), 2.70 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 4.02 (s,2H),
4.12 (m,2H), 4.77 (brs,2H), 6.10 (brs,1 H), 7.20-7.50 (m,7H). LRMS
(Thermospray): 416 (M+H)~. 10 A 2.5M solution of n-butyliithium in hexane
(4.4 ml, 11 mmol) was slowly added to a stirred solution of
3-bromoquinoline (2.08 g, 10 mmol) in anhydrous 1 s ether (20 ml), under
nitrogen, at -75C. After a further 20 minutes at -75C) trimethylborate
(1.46 ml, 13 mmol) was added, whereupon the red colour changed to yellow.
The reaction mixture was allowed to warm to room temperature and quenched
with water, followed by 1M aqueous sodium hydroxide solution (10 ml). The
resulting mixture was stirred for 30 minutes 2o and then glacial acetic
acid added until a pH ~5-6 was attained, which generated a gummy
precipitate. Diisopropyl ether was .added to this mixture, stirring
continued for 1 hour and then the clear aqueous and organic phases were
decanted from the solid and discarded. The solid residue was dissolved in
ethyl acetate and the solution washed with water, dried (MgS04) and 25
evaporated under reduced pressure to give the title compound as a pale
yellow solid (580 mg, 34%). Found: C, 62.74; H, 4.11; N, 7.92. C9H8BN02
requires C) 62.49; H, Q4.66; N, 8.10%. b( DMSOd6): 7.59 (t,1 H), 7.76 (t,1
H), 7,98 (m,2H), 8.42 (brs,2H,exchangeable), 8.70 (s,1 H), 9.18 (s,1 H).
4 ~:,~a ci:''Z WO 99I29667 PCT/EP98/OGb40 -100 PREPAI~t,ATION 99
m,~t~y~yl-2~4-[3-methyl~~luinolin-3-yl~~py~j-1.2.3.6 5 Obtained as a
colourless solid (82%), m.p. 149-151 C, from the title compounds of
Preparation 40 and Preparation 98, using the procedure of Preparation 41)
but using 25% 1-methytpyrrolidin-2-one in 1,2 dimethoxyethane as the
reaction soivent and ether:pentane (80:20) as eluant H 6.20; N ) 5.78. C H
N O for flash chromatography. Found: C, 67.02, , 26 28 2 4S ~o requires C,
67.22; H, E.08; N, 6.03%. 8(CDC13): 1.67 (s,6H), 2.36 (s,3H), 2.67 (m,2H),
3.65 (m,2H)) 3.82 (s,3H)) 4.13 (m,2H), 6.10 (brs,1 H), 7.32 (m,3H), 7.60
(t,1 H), 7.75 (t) 1 H), 7.87 (d) 1 H), 8.10 (s,1 H), 8.16 (d,1 H)) 8.93
(s,1 H). LRMS (Thermospray): 465 (M+H)`. 15 PREPARATION 100 4- f'
ylsulphonyl}2o_pionic acid A solution of the title compound of Preparation
99 (500 mg, 1.08 mmol) in a mixture of 1,4-dioxan (5 ml), methanol (10 ml)
and 1M aqueous sodium 2o hydroxide solution (3.2 ml) 3.2 mmol) was stirred
under reflux for 30 minutes. 0 The resulting solution was allowed to coot)
acidified with glacial acetic acid to pH ~4) diluted with water (15 ml) and
the resulting mixture partially evaporated under reduced pressure until
crystallisation occurred. The solid was collected and dried to yield the
title compound (440 mg, 90%) as a colourless solid, m.p. 25 222-224C.
Found: C, 66.17; H, 5.77; N, 6.15. C25HZSN20aS requires C, 



66.64; H, 65.82; N) 6.22%. 8( DMSOds): 1.51 (s,6H), 2.31 (s,3H), 2.59
(m,2H), 3.58 (m,2H), 4.08 (m,2H), 6.26 (brs,1 H), 7.33-7.50 (m,3H), 7.65
(t) 1 H), 7.78 (t,1 H), 8.05 (t,2H), 8.37 (s,1 H), 8.90 (s,1 H), 13.4 (brs)
1 H). LRMS (APCI): 451 (M+H)'`.   ~ r. l ~t i .o a L~~ WO 99I29667 -101
PCT/EP98/06640 A solution of 3-bromothioanisole (10.3 g, 50.9 mmol) in
anhydrous tetrahydrofuran (15 ml) was added dropwise to a stirred mixture
of magnesium turnings (1.86 g, 75 mmol) and a crystal of iodine under
nitrogen. Once the reaction was initiated, the remainder of the solution
was added at such a rate as to keep the reaction mixture under reflex. When
the addition was complete) the mixture was stirred under reflex for a
further 1 hour, allowed to cool to room ~ o temperature and then added to a
solution of trimethyl borate (5.8 ml, 51 mmol) in anhydrous tetrahydrofuran
(25 ml), whilst keeping the internal temperature at about -10C. The
reaction mixture was allowed to warm to about 0C, stirred for 30 minutes
and then quenched with 2M hydrochloric acid. The resulting mixture was
extracted with ether, then the combined extracts extracted, in turn, with
2M ~ s aqueous sodium hydroxide solution. The combined aqueous extracts
were acidified with concentrated hydrochloric acid and extracted with
ether. The combined ether extracts were dried (MgSOa) and evaporated under
reducted pressure to provide the title compound (7.8 g, 100%) as a white
solid. 8(DMSOds): 2.45 (s,3H), 7.27 (m,2H), 7.54 (m,1 H), 7.67 (s,1 H))
8.05 (brs,2H). ' 20 Obtained as a colourless solid (83%), from the title
compounds of 2s Preparation 101 and Preparation 37, using the procedure of
Preparation 41, but using dichloromethane:hexane (3:1) as efuant. 8(CDCl3):
2.28 (s,3H), 2.50 (s,3H), 2.68 (in,2H)) 3.64 (t,2H), 3.81 (s,3W), 4.02
(s,2H), 4.10 (m,2ti)) 6.08 (brs,1 H), 7.07_ (d,1 H), 7.20-7.36 (m, 6H).
LRMS (APCI): 432 (M+H}+.   4 ~'';; c'!2 WO 99l29667 -102 Obtained as a
yellow solid (100%), from 1-bromo-3 PC'f/EP98/06040 5 methoxymethylbenzene
(J. Amer. Chem. Soc.) 1989) ~, 6311; Tetrahedron 1985, ~1) 1435) and
trimethyl borate) using the procedure of Preparation 101. 



S(DMSOds): 3.27 (s,3H), 4.38 (s,2H), 7.31 (m,2H), 7.68 (m,2H), 7.98
(brs,2H). PREPARATION 104 o Meth~~,~4-(~3-methoxymethyll henyl~;3-met
(ylphenYl-]-1. .3.6 tetrahydro2yridin-1-yrlsul hp onVl~~aceta ~ Obtained as
a colourless oil (35%), from the title compounds of Preparation 103 and
Preparation 37, using the procedure of Preparation 41, but using
ether:hexane (60:40) as eluant. 8(CDCI3): 2.27 (s,3H), 2.68 (m,2H)) 3.42 ~5
(s,3H), 3.64 (t,2H), 3.81 (s,3H), 4.02 (s,2H)) 4.10 (m,2H)) 4.51 (s,2H),
fi.08 (brs,1H), 7.20-7.32 (m, 7H). LRMS (Thermospray): 430 (M+H)+.
PREPARATION 105 20 1-Bromo-3-(2-methoxvethoxy enzene Anhydrous potassium
carbonate (4.2 g, 30.4 mmol) was added to a stirred solution of
3-bromophenol (5.0 g, 28.9 mmol) in anhydrous dimethylformamide (100 ml).
After 5 minutes) 1-iodo-2-methoxyethane (Annalen, 1967) ~Q, 59; 5.9 g, 31.8
mmol) was added and the reaction mixture 25 stirred at room temperature for
about 16 hours. At this point the mixture was heated at about 50C for
approximately 72 hours, before 1-chloro-2 methoxyethane (1.8 ml) 19.8 mmol)
was added and heating continued for a further 24 hours. The resulting
mixture was evaporated under reduced pressure and the residue partitioned
between ethyl acetate and water. The layers were   2 4 ~';~~ ' WO 99l29667
PCT/EP98106640 -103 separated and the aqueous layer was further extracted
with ethyl acetate. The combined organic phases were washed with saturated
aqueous sodium chloride solution, dried (MgS04) and concentrated to a red
oil, which was s purified by flash chromatography using hexane:ethyl
acetate (3:1 ) as eluant, to furnish the title compound as a colourless oil
(1.7 g, 25%). 8(CDCI3): 3.43 (s,3H), 3.74 (t,2H), 4.10 (t,2H), 6.87 (d,1H),
7.10 (m,3H}. 10 ~~-Methoxr~rethoxv,)r~henylboronic acid Obtained as a
colourless solid (74%)) m.p. 101-103C) from the title 



compound of Preparation 105 and trimethyl borate, using the procedure of
Preparation 101. Found: C, 55.09; H, 6.70. C9H~3B04 requires C, 55.15; H,
6.69%. 8(DMSOd6): 3.30 (s,3H), 3.63 (t,2H), 4.06 (t,2H)) 6.94 (dd,1H), 7.22
15 (t,1 H), 7.32 (m,2H), 7.98 (brs,2H}. LRMS (Thermospray): 214 (M+NH4)+.
2o tetrahyrdroovn.-'din-ll~yrisui hony~~ acetate Obtained as a colourless
oil (59%), from the title compounds of Preparation 106 and Preparation 37,
using the procedure of Preparation 41, but using ether:hexane (1:1) as
eluant. S(CDCl3): 2.28 (s,3H), 2.67 (m,2H), 3.45 (s,3H), 3.63 (t,2H), 3.77
(t,2H)) 3.80 {s,3H), 4.02 (s,2H), 4.09 (s,2H), 4.15 2s (s,2H)) 6.07
(brs,1H)) 6.90 (m,3H)) 7.19-7.34 (m) 4H). PREPARAT!`ON 108 - ;
Z,~jbysirobenzofuran-5-vlboronic acid Obtained as a colourless solid (38%),
m.p. >240C (decomp.), from 5   ~ 4 ~'.,';~~ 'c~.!2 WO 99/I9667 -104
PGTlEP98106640 bromo-2,3-dihydrobenzofuran (Synthesis, 1988) 952) and
trimethyl borate) using the procedure of Preparation 101. 8(DMSOd6): 3.33
(t,2H), 4.48 (t,2H)) 6.68 (d,1H), 7.56 (d,1H), 7.63 (s,1H)) 7.70 (brs,2H).
5 PREPARATION 109 5-(~ romo-2-methyfl heny~l -2.3-dihydrobenzofuran The
title compound of Preparation 108 (2.0 g, 12.2 mmol) was added portionwise
over 5 minutes to a stirred mixture of the title compound of Preparation 57
(3.4 g) 12.0 mmol) and palladium(II) acetate (0.15 g, 0.6 mmol) in
anhydrous methanol (30 ml) and the reaction mixture heated under reflux for
1.5 hours. The resulting mixture was allowed to cool to room temperature,
fsltered, then the filtrate diluted with water (100 ml) and extracted with
ether (2 x 100 ml). The combined extracts were dried (MgS04) and evaporated
under ~s reduced pressure, then the residue purified by flash
chromatography) using hexane as eluant, to afford the title compound (1.7
g) as a pale orange oil. 8(CDCI3): 2.25 (s,3H), 3.25 {t,2H), 4.62 (t,2H),
6.83 (d,1 H), 7.02 {d,1 H), 7.09 



(m,2H), 7.34 (d) 1 H), 7.60 (s,1 H). l-RMS (APCI): 289 (M)+. 20 PREPARATION
110 4- -4- i Obtained as a white solid (66%), from the title compound of
Preparation 2s 109 and t-butyl 4-oxopiperidine-1-carboxyiate, using the
procedure of Preparation 43. 8(CDCI3): 1.50 (s,9H), 1.78 (m,2H)) 2.06
(m,2H), 2.29 (s,3H), 3.26 (m,4H),:4.05 (m,2H), 4.62 (t,2H), 6.82 (d) 1 H),
7.05 (d,1 H), 7.15 (s,1 H)) 7.21 (d, 1 H), 7.30 (m,1 H), 7.36 (s) 1 H).
LRMS (Thermospray): 432 (M+Na)`.   1 4 ~'.; ~ ~ WO 99I29667 PCT/EP98/06640
-105 PREPARAT~~ N 111 4- r Obtained as a colourless viscous oil (98%), from
the title compound of 5 Preparation 110 and trifluoroacetic acid, using the
procedure of Preparation 44. b{CDC13): 2.30 (s,3H), 2.49 (m,2H), 3.12
(t,2H), 3.26 (t,2H)) 3.56 (s,2H), 4.62 (t,2H), 6.17 (brs,1 H), 6.82 (d,1
H), 7.07 (d,1 H), 7.16(m,2H), 7.26 (m,2H). LRMS (Thermospray): 292 (M+H)+.
~o PREPARATION 112 Nl~,t~yl2-{4~4-y
robenzofuran-5-yrl)~-3-methyi~phen_yl)-1.2.3.6 Obtained as a pale yellow,
foamy solid (45%), m.p. 118-122C) from the title compound of Preparation
111 and methyl chlorosulphonylacetate) using ~ s the procedure of
Preparation 61. S(CDCI3): 2.30 (s,3H), 2.67 (m,2H), 3.24 (t,2H), 3.62
(t,2H), 3.79 (s,3H), 4.01 (s,2H), 4.06 (s,2H), 4.62 (t,2H), 6.08 (brs,1 H),
6.82 (d,1 H), 7.05 (d,1 H), 7.26 (m,4H). LRMS (Thermospray): 428 (M+H)+. 20
Obtained as a colourless oil (66%), from the title compound of Preparation
57 and 3-trifluoromethylphenylboronic acid, using the procedure of
Preparation 109. S(CDCI3): 2.23 (s,3H), 7.08 (d,1 H)) 7.40-7.64 (m, 6H). 25



PREPARATION 114 t-Butyl
4-hj~droxy-4-[,3-methyl~3-trifluoromethyrlphenyl)~phenyljj~peridine-1
Obtained as a yellow oil (54%), from the title compound of Preparation   .2
2 4 ~'.; ;'~ c~`' WO 99I29667 -106 PCTlEP98/06640 113 and t-butyl
4-oxopiperidine-1-carboxytate) using the procedure of Preparation 43, but
with hexane:ethyl acetate (85:15) as eluant. S(CDCI3): 1.50 (s,9H)) 1.77
(m,2H), 2.04 (m,2H)) 2.27 (s,3H), 3.26 (m,2H), 4.05 (m,2H), s 7.04 (d,1 H),
7.15 (s,1 H), 7.37 (m,2H), 7.55 (m,4H). LRMS (Thermospray): 436 (M+H)+.
PREPARATION 115 h -~ r I ~o Obtained as a colourless oil (98%), from the
title compound of Preparation 114 and trifiuoroacetic acid, using the
procedure of Preparation 44. Found: C) 70.90; H) 5.84; N, 4.38. C~9H~8F3N;
0.25 H20 requires C, 70.90; H, 5.79; N, 4.35%. S(CDC13): 2.26 (s,3H), 2.49
(brs,2H), 3.12 (brs,2H), 3.56 (brs,2H), 6.20 (brs,1H), 7.18 (d,1H), 7.26
(m,2H), 7.55 (m,4H). ~5 LRMS (APCI): 318 (M)+. tetrah~LroRyridin-1
ylsul~~2honyl}acetate 2o Obtained as a pale yellow foam (31%)) from the
title compound of Preparation 115 and methyl chlorosulphonylacetate, using
the procedure of Preparation 61) but with dichloromethane:hexane (80:20) as
eluant. Found: C, 56.38; H, 4.77; N) 2.96. C22H22F3NO,S; 0.25 CH2CI2
requires C) 56.30; H, 4.78; N, 2.95%. E(CDCI3): 2.27 {s,3H), 2.70 (m,2H),
3.64 (t,2H), 3.82 (s,3H), 4.03 2s (s,2H), 4.11 (s,2H), 6.10 (brs,1H), 7.24
(m,3H), 7.55 (m,4H). LRMS (APCI): 453 (M)+. PREPARATION 117 f-Bu~,yl 4-pyd_
roxy~4Jr~henoxy,~he~~y~~Qjoeridine-1-carboxvlate so Obtained as a white
foam (54%), from 4-phenoxybromobenzene and t   ~ P, ~' w : I ~Li. 



W O 99I29667 -107 PCT/EP98/06640 butyl 4-oxopiperidine-1-carboxylate, using
the procedure of Preparation 43, but with a mixture of anhydrous ether and
anhydrous tetrahydrofuran as solvent and ether:hexane (60:40) as eluant.
8(CDCl3): 1.50 (s,9H), 1.75 (m,2H), 1.99 s (m,2H), 3.25 (m,2H), 4.04
(m,2H), 7.00 (m,4H), 7.12 (t,1H), 7.37 (t,2H), 7.44 (d,2H). PREPARATION 118
~4-Phenoxvphen~l)12 ep ridine o Triethylsiiane (3.0 ml, 18.9 mmol) was
added to a stirred solution of the title compound of Preparation 117 (775
mg, 2.1 mmol) in anhydrous dichloromethane (10 ml), the resulting solution
was cooled to about 0C and then trifiuoroacetic acid (10 ml) was slowly
added. The reaction mixture was allowed to warm to room temperature and
then stirred for about 1.5 hours. The 15 resulting mixture was evaporated
under reduced pressure, then the residue dissolved in methanol and this
solution basified with 2M aqueous sodium hydroxide solution. The mixture
was extracted with ethyl acetate and the combined extracts dried (MgS04)
and evaporated under reduced pressure. This residue was dissolved in
glacial acetic acid (20 ml) and the solution 2o hydrogenated over palladium
on carbon (60 mg) at 345 kPa (50psi) and room temperature for 2 hours. The
mixture was filtered, the filtrate evaporated under reduced pressure and
the residue dissolved in methanol. This solution was then based with 2M
aqueous sodium hydroxide solution, extracted with ethyl acetate and the
combined extracts dried (NaZSO,) and evaporated under 2s reduced pressure
to give the title compound as a yellow oil (550 mg) 100%). 8(CDCI3): 1.63
(m,2H), 1.84 (m,2H), 2.60 (m,1 H), 2.74 (t,2H), 3.20 (m,2H), 6.95 {d,2H),
7.00 (d,2H), 7.07 (t,1H), 7.18 (d,2H)) 7.33 (m,2H). - LRMS (Thermospray):
254 (M+H)+.   a r,~~ ^!~~ .f 3~ ~~. . WO 99l29667 PC'T/EP98I06ti40 -108
PREPARATION 119 Methy'(,~;~(4 j4-Qhenoxy ohenyrl~~Rl~gridin-1-v It
sul~Qhoa~~j cetat  Obtained as a colourless solid (38%), from the title
compound of 5 Preparation 118 and methyl chlorosulphonylacetate, using the
procedure of 



Preparation 45. 8(CDCl3): 1.80 (m,2H), 1.94 (m,2H), 2.64 (m,1 H)) 3.00
(t,2H), 3.83 (s,3H), 3.95 (m,4H), 6.95 (m,4H), 7.10 (t) 1 H)) 7.16 (d,2H),
7.33 (m,2H). LRMS (Thermospray): 407 (M+NH4)+. PREPARATION 120
tetrahydropyrri in-1-yrlsull~hon~tC 2-meth~,~y r~ol ion nate Obtained as a
pale yellow oil (97%), from the title compounds of Preparation 106 and
Preparation 40, using the procedure of Preparation 41, but ~5 with ethyl
acetate:hexane (1:3) as eluant. 8(CDCl3): 1.67 (s,6H), 2.28 (s,3H), 2.65
(m,2H), 3.45 (s,3H), 3.62 (m,2H)) 3.76 (m,2H), 3.80 (s,3H), 4.13 (m,4H),
6.06 (brs,1H), 6.90 (m,3H), 7.19-7.35 (m,4H}. PREPARATION 121 20 Obtained
as a pale yellow oil (83%)) from the title compound of Preparation 120,
using the procedure of Preparation 90. 8(CDCl3): 1.66 (s,6H), 1.78-1.88
(m,4H), 2.27 (s,3H), 2.68 (m,1H), 3.09 (m,2H), 3.45 (s,3H)) 3.77 25 (t,2H),
3.81 (s,3H}, 3.96 (d,2H)) 4.15 (t,2H)) 6.90 (m,3H), 7.10 (m,2H)) 7.18 (d,1
H), 7.30 (t,1 H). LRMS (Therrtiospray): 490 (M+H)+. . -   r W i wo 99n96s~
-109 PCT/EP98/06640 4 5 Obtained as a colourless solid (78%)) m.p.
140-141C, from the title compound of Preparation 121, using the procedure
of Preparation 79. Found: C, 62.89; H, 7.06; N, 2.85. C25H33NOsS requires
C) 63.14; H, 6.99; N, 2.95%. 8(CDC13): 1.68 (s,6H), 1.78-1.88 (m,4H), 2.27
(s,3H), 2.68 (m,1 H), 3.11 (m,2H), 3.45 (s,3H), 3.77 (t,2H), 4.00 {d,2H),
4.15 (t,2H), 6.90 (m,3H), 7.10 (m,2H), 7.18 10 (d,1 H), 7.30 (t,1 H). LRMS
(Thermospray): 475 (M+H)+. Meth~rl
4-method,~fR.S)-(4-,(3-methyrl-4-phenyrt~ enyrly-1.2.3.6 tetra herd ro
~yrid i n-1-yrls a I ~~hon~~]b uta noate 60% Sodium hydride dispersion in
mineral oil (23 mg) 0.57 mmol) was added to a stirred solution of the title
compound of Preparation 9 (200 mg, 0.52 



mmol) in anhydrous 1-methylpyrrolidin-2-one (3 ml), under nitrogen, at room
temperature. After 30 minutes, 1-iodo-2-methoxyethane (101 mg, 0.57 mmol)
2o was added and stirring continued for a further 16 hours) then the
resulting mixture was partitioned between ethyl acetate and water The
organic phase was separated, washed with brine, dried (MgS04) and
evaporated under reduced pressure. The residue was purified by flash
chromatography, using dichloromethane as eluant, followed by trituration
with diisopropyl ether, to yield 25 the title compound (148 mg) as a
colourless solid, m.p. 95-96C. b (CDCI3): 2.28 (s,3H), 2.39 (m,2H), 2.67
(m,2H), 3.30 (s,3H), 3.40 (m,1H)) 3.54 (m,2H), . 3.67 (m,1 H), 3.80 (s,3H))
4.10 (brs,2H), 4.9 7 (dd,1 H)) 6.07 (brs, 1 H), -7.22 (m,3H), 7.32 (m,3H))
7.41 (m,2H). LRMS (APCI): 444 (M+H)+.   ' ~, ^~ c~'!2 1 4 ~ ,~ WO 99l29667
PCT/EP98106ti40 -110 PREPARATION 124 4-Methoxy~,$
S~-[4-l3-methyl-4-ohen~,~ohenyl)-1.2.3.6-tetrah~id~o~,~vridin-1 5 1 M
Aqueous sodium hydroxide solution (1.0 ml, 1.0 mmol) was added to a stirred
solution of the title compound of Preparation 123 (148 mg, 0.33 mmol) in a
mixture of methanol (5 ml) and 1,4-dioxan (2 ml). The resulting solution
was heated at 80C for about 4 hours, then allowed to cool to room
temperature and evaporated under reduced pressure. The residue was diluted
~o with water, then the resulting mixture acidified with glacial acetic
acid and ` extracted with ethyl acetate. The combined organic phases were
dried (MgS04) and evaporated under reduced pressure to provide the title
compound (145 mg) as a colourless solid) m.p. 108-109C. b (CDCI3): 2.28
(s,3H), 2.39 (m,2H), 2.67 (m,2H)) 3.36 (s,3H)) 3.53-3.73 (m,SH)) 4.12
(brs,2H), 4.20 (dd,1 H), ~ s 6.07 (brs, 1 H), 7.19-7.47 (m,BH). LRMS
(APCI): 429 (M+H)''. Methyl 4-j~,~-methyl-4-phenyiphen )~-1.2. 3.6-tetra
hyrd ropyrid in-12o yjsulphonyj]tetrahyd~o;~wran-4-carbo~,rlate 60% Sodium
hydride dispersion in mineral oil (34 mg, 0.86 mmol) was added to a stirred
solution of the title compound of Preparation 9 (300 mg, 0.78 mmol) in
anhydrous 1-methylpyrrolidin-2-one (3 m(), under nitrogen, at room
temperature. After 30 minutes, bis-2-iodoethyl ether (380 mg, 0.78 mmol)
was 25 added and stirring continued for a further 4 hours, then more 60%
sodium 



hydride dispersion in mineral oil (34 mg, 0.86 mmol) was added and the
mixture stirred for a further 16 hours. The resulting mixture was
partitioned between ethyl acetate and water, then the organic phase
separated, washed with water, dried (MgS04) and evaporated under reduced
pressure. The residue was   WO 99I29667 -111 PCT/EP98/06640 purified by
crystallisation from diisopropyl ether to furnish the title compound (188
mg) as a colourless solid, m.p. 117-119C. Found: C,65.70; H,6.44; N,2.98.
C25H29NO5S requires C,65.91; H,6.42; N,3.08%. 8(CDCl3): 2.22 s (m,2H), 2.29
(s,3H)) 2.47 (m,2H), 2.64 (m,2H), 3.33 (t,2H), 3.60 (m,2H), 3.87 (s,3H),
4.00 (dd,2H), 4.10 (m,2H), 6.07 (brs,1H), 7.20-7.43 (m,BH). LRMS
(Thermospray): 456 (M+H)~. PREPARATION 126 o
4-(4-~(3-Methyl-II-4-phenyiphenyl)-1.2.3.6-tetratydr~,~p ridin-1
ylsulphorn~]tetrahydro~ r~,an- -carboxylic acid 1 M Aqueous sodium
hydroxide solution (1.4 ml, 1.4 mmol) was added to a stirred solution of
the title compound of Preparation 125 (160 mg, 0.35 mmol) in a mixture of
methanol (5 ml) and 1,4-dioxan (2 ml). The resulting solution ~ 5 was
heated at 80C for 4 hours, then allowed to cool to room temperature,
diluted with water and concentrated under reduced pressure. The resulting
mixture was acidified with 1 M hydrochloric acid and the precipitate thus
obtained was collected) washed with water and dried to afford the title
compound (135 mg) as a colourless solid, m.p. 211-213C. Found: C,64.89; 2o
H,6.14; N,3.07. C24HZ~N05S requires C,65.28; H,6.14; N,3.17%. 8(DMSO~):
1.96 (m,2H), 2.03 (s,3H), 2.10 (m,2H), 2.53 (m,2H)) 3.23 (t,2H), 3.54
(m,2H), 3.92 (dd,2H)) 4.03 (m,2H), 6.18 (brs,1 H), 7.16 (d,1 H), 7.28-7.43
(m,7H), 13.7 (brs,1 H). LRMS (APCI): 442 (M+H)+. , 25 PREPARATION ~
Obtained as a pink oil (74%), from the title compound of Preparation 59,
2 4 ~' ~`; "cL~~ 



WO 99l29667 -112 PCT/EP98/OG640 using the procedure of Preparation 118.
8(CDCI3): 1.67 (m,2H), 1.88 (m,2H)) 2.29 (s,3H), 2.63 (m,1H), 2.57 (t,2H),
3.22 (m,2H), 3.83 (s,3H), 6.89 (m,3H), ' 7.10 (m,2H), 7.18 (d,1 H)) 7.32
(t,1 H). 5 LRMS (Thermospray): 282 (M+H)+. Methyl
2-{4-E~3-methoxvaahenyl)-3-methyriphenprl)i~ioeridin-1 Obtained as a
colourless solid (47%), m.p. 96-98C, from the title 1 o compound of
Preparation 127 and methyl chlorosulphonylacetate, using the procedure of
Preparation 45. 8(CDCl3): 1.83 (m,2H), 1.96 (m,2H), 2.28 (s,3H)) 2.63 (m,1
H), 3.02 (t,2H), 3.83 (s,6H), 4.01 (m,4H), 6.89 (m,3H)) 7.10 (m,2H), 7.20
(d,1 H), 7.34 (t,1 H). LRMS (Thermospray): 418 (M+H)+. 15 pREPA! TEA ION
129 Methyl 2-{~j~3-methoxvlahenyl -3-meth~rlohe_ny~llioeridin-1
1,2-Di(bromomethyl)benzene (409 mg, 1.55 mmol) was added to a zo stirred
mixture of the title compound of Preparation 128 (500 mg) 1.2 mmoi) and
anhydrous potassium carbonate (497 mg, 3.6 mmol) in anhydrous
1,2dimethoxyethane (5 ml) and the resulting mixture stirred at room
temperature for 17 hours. Little reaction had occurred, so the solvent was
evaporated under reduced pressure and the residue dissolved in
1-methylpyrrolidin-2-one (5 m!) 25 and the solution heated at 100C for 2
hours. This mixture was allowed to cool to room temperature, partitioned
between ether and water, then the organic phase washed with water, dried
(MgSO,,) and evaporated under reduced pressure to give a yellow oil.
Purification by flash chromatography, using an   2 4 ~'.. ~u ~C~2 WO
99I29667 -113 PCT/EP98/06640 elution gradient of pentane:ethyl acetate
(10:1 to 3:1 ), yielded the title compound as a white crystalline solid
(160 mg), m.p. 174-176C. Found: C,68.95; H,6.48; N,2.56. C3oH33NO5S
requires C,69.34; H,6.40; N,2.70%. 5 8(CDCI3): 1.74 (m,2H), 1.85 (m,2H),
2.27 (s,3H), 2.57 (m) 1 H), 2.89 (t,2H), 3.73 3.86 (m,4H), 3.83 (s,6H),
3.96 (m,2H), 6.87 (m,3H), 7.06 (m,2H), 7.18-7.33 (m,6H). 



LRMS (Themiospray): 520 (M+H)+. PREPARATION 130 ~,~~ j~3-Methoxyg
enyj}-3-methylphenylj~a~j,~~eridin-1 ylsutg~,p~t[)~indane-2 Obtained as a
colourless solid (83%), m.p. 204-206C, from the title compound of
Preparation 129, using the procedure of Preparation 79. Found: 15 C,68.17;
H,6.22; N,2.74. C2gH3~NO5S; 0.30 H20 requires C,68.16; H,6.23; N,2.74/a.
S(DMSOds): 1.54 (m,2H), 1.76 (m,2H), 2.21 (s,3H), 2.57 (m,1 H), 2.89
(t,2H)) 3.55 (d,2H)) 3.72 (d,2H), 3.7? (s,3H), 3.81 (m,2H), 6.87 (m,3H),
7.07 (m,3H), 7.19 (m,2H)) 7.28 (m,3H), 13.65 (brs,lH). LRMS (Thermospray):
520 (M+NH4)+. 20 1,3-Diiodopropane (513 mg, 1.73 mmol) was added to a
stirred mixture 25 of the title compound of Preparation 128 (557 mg) 1.33
mmol), anhydrous potassium carbonate (553 mg, 4.0 mmol) and anhydrous
1,2-dimethoxyethane (8 ml), then the mixture was stirred at room
temperature for 17 hours_and at _ _ refiux for 72 hours. The resulting
mixture was allowed to coot to room   2 4 ~'.;;; r~~2 WO 99/I9667
PCT/EP98/06640 -114temperature and partitioned between ethyl acetate and
water, then the organic phase dried (MgS04) and evaporated under reduced
pressure to give a yellow oil. Purification by flash chromatography, using
pentane:ethyl acetate (3:1 ) as 5 eluant, provided the title compound (472
mg) as a white crystalline solid, m.p. 97-101C. S(CDCI3): 1.75-2.02 (m,SH),
2.13 (m,1 H)) 2.28 (s,3H)) 2.59-2.75 (m,3H), 2.90 (m,2H)) 3.00 (t,2H), 3.82
(s,3H), 3.87 (s,3H), 3.93 (m,2H), 6.87 (m,3H), 7.06 (m,2H), 7.18 (d,1H))
7.32 (t,1H). LRMS (Thermospray): 458 (M+H)+. 0 PREPARATION 132
1-(4-[4-(3-Methoxyphenyl
-3-methr,~hhenyil~peridin-1yrls~il~hony~~~c~rclobutaner,~rboxvlic acid
Obtained as a colourless solid (100%)) m.p. 155-160C, from the title ~5
compound of Preparation 131, using the procedure of Preparation 79.
S(CDCI3): 1.80 (m,2H), 1.91 (m,2H)) 2.12 (m,2H), 2.27 (s,3H), 2.62 (m,1 H),
2.74 (m,2H), 2.91 (m,2H)) 3.04 (t,2H), 3.82 (s,3H), 3.99 (m,2H), 6.87
(m,3H), 7.06 (m,2H), 7.18 (d,1 H), 7.32 (t,1 H). LRMS (Thermospray): 444
(M+H)+. 20 PREPARATION 133 M~thy,!
4~4~~3-methox,tpheny[~~-3-methyrl~enyrllpi~r~eridin-1-yrlsul~~~rl;~
meth~~peridine-4-carboxvlate The title compound of Preparation 128 (500 mg,
1.2 mmol) and 25 anhydrous potassium carbonate (553 mg, 4.0 mmol), followed
by anhydrous 1,2-dimethoxyethane (8 ml), were added to
N-methyl-bis(2-chloroethyl)amine hydrochloride (231 mg, 1.2 mmol) and the
mixture was heated under reflux for ~ ' 48 hours. The resulting mixture was
allowed to cool to room temperature, diluted with ethyl acetate, washed
with 5% aqueous citric acid solution, dried 



Z 4 ~~t ;~ ~~~2 WO 99/29667 -115 PC'T/EP98/06640 (MgS04) and evaporated
under reduced pressure to give a yellow oil. The residual oil was dissolved
in ethyl acetate and the solution washed successively with aqueous sodium
bicarbonate solution/aqueous sodium hydroxide solution 5 (pH 12) and
aqueous sodium chloride solution, then dried (MgS04) and evaporated under
reduced pressure to furnish the title compound as a yellow gum (175 mg}.
S(CDCl3): 1.87 (m,6H), 2.20 (m,2H)) 2.25 (s,3H), 2.27 (s,3H), 2.53 (m,2H),
2.66 (m,1 H), 2.90 (m,2H), 3.07 (t,2H), 3.82 (s,3H), 3.88 (s,3H), 3.93
(m,2H)) 6.88 (m,3H), 7.08 (m,2H), 7.20 (d, 7 H), 7.32 (t,1 H). ~o LRMS
(Thermospray): 501 (M+H)+.
4-r`4-(~3-MethoxvRhenyl)~-3-methylphenyl112oeridin-1-ylsulohonvll-1 ~ 5 1 M
Aqueous sodium hydroxide soiution (1.4 ml) 1.4 mmol) was added to a stirred
solution of the title compound of Preparation 133 (172 mg) 0.34 mmol) in a
mixture of methanol (5 ml) and 9 ,4-dioxan (3 ml). The reaction solution
was heated at 80C for 10 hours, then allowed to cool to room temperature
and concentrated under reduced pressure. The resulting mixture was
acidified with 20 1 M hydrochloric acid) washed with dichloromethane and
evaporated under reduced pressure, then the residue was washed with water
to afford the title compound (143 mg) as a colourless solid. 8(CDC13): 1.67
(m,2H), 1.84 (m,2H), 2.20 (s,3H), 2.30 (m,2H), 2.62-2.90 (m,7H), 3.12
(t,2H), 3.48 (m,2H), 3.77 (brs,6H), 6.88 (m,3H), 7.10 (brs,2H), 7.18 (brs,1
H), 7.32 (t,1 H). 25 LRMS (Thermospray}: 523 (M+HCI)+. so 60% Sodium
hydride dispersion in mineral oil (34 mg, 0.77 mmol) was   ~ 4 ~' ^''~ "n~2
~~.,n tv WO 99/Z9667 -116 PCT/EP98/06640 added to a stirred solution of the
title compound of Preparation 8 (288 mg) 0.77 mmol) in anhydrous
dimethylformamide (5 ml), under nitrogen, at room temperature. After 30
minutes, benzyl bromide (0.1 ml, 0.82 mmol) was added 5 and stirring
continued for a further 16 hours, then the resulting mixture was ' 



partitioned between ethyl acetate and water The organic phase was separated
and the aqueous phase washed with ethyl acetate. The combined organic
solutions were washed sequentially with water and aqueous sodium chloride
solution, dried (MgS04) and evaporated under reduced pressure. The
resulting ~o residue was triturated with diisopropyl ether to give the
title compound (170 mg) as a colourless solid, m.p. 137-138C. 8 (CDCl3):
2.68 (m,2H), 3.42 (m,2H), 3.59 (m,1 H), 3.67 (s,3H), 3.72 (m) 1 H)) 4.14
(brs,2H), 4.21 (dd,1 H)) 6.10 (brs,1H), 7.18-7.37 (m,6H), 7.44 (m,4H), 7.59
(m,4H). LRMS (Thermospray): 462 (M+H)+. 15 Obtained as a colourless solid
(50%), m.p. 164-165C) from the title 2o compound of Preparation 135, using
the procedure of Preparation 79. 8 (CDCI3): 2.68 (m,2H)) 3.41 (m,2H), 3.60
(m,1 H), 3.72 (m,1 H), 4.14 (brs,2H)) 4.24 (dd,1 H), 6.08 (brs,1 H),
7.20-7.37 (m,6H), 7.43 (m,4H)) 7.59 (m,4H). LRMS (APCI): 447 (M+H)+. 25
PREPARATION, 137 ~I~ to 60% Sodium hydride dispersion in mineral oil (30
mg, 0.73 mmol) was added to a stirred solution of the title compound of
Preparation 8 (250 mg) 0.67   ~ t~ ~.~ r'~~ ~n`!2 WO 99I19667 -117
PGT/EP98106640 mmol) in anhydrous dimethylfonnamide (5 ml), under nitrogen,
at room temperature. After 30 minutes, 1,2-di(bromomethyt)benzene (267 mg,
1.0 mmol) was added and stirring continued for a further 16 hours. Next) an
5 additional quantity of sodium hydride dispersion in mineral oil (30 mg,
0.73 mmol) was added and the reaction mixture stirred at room temperature
for a further 2 hours. The resulting mixture was partitioned between ethyl
acetate and water) the organic phase was separated and the aqueous phase
was extracted with ethyl acetate. The combined organic solutions were
washed o successively with water and aqueous sodium chloride solution,
dried (MgS04) and evaporated under reduced pressure) then the residue
purified by flash chromatography, using pentane:ether (3:1 ) as eluant,
followed by trituration with diisopropyl ether, to yield the title compound
(154 mg) as a colourless solid, m.p. 186-188C. 8 (CDC13): 2.60 (m,2H), 3.56
(m,2H), 3.75-3.88 (m,4H), ~ 5 3.82 (s,3H), 4.07 (brs,2H), 6.05 (brs,1 H),
7.19-7.28 (m,4H), ?.34-7.45 (m,SH)) 7.59 (m,4H). 



LRMS (APCI): 474 (M+H)+. 20 2-(4-(4-Pylph~~~l)-1.2g.6-tetra
idrolaarridin-1-ylsu~~yJjindane-2 Obtained as a colourless solid (67%),
from the title compound of Preparation 137, using the procedure of
Preparation 50, except that the residue was triturated with diisopropyl
ether. b (CDCI3): 2.60 (m,2H), 3.56-3.84 (m,6H), 25 4.07 (brs,2H), 6.05
(brs,1H), 7.19-7.60(m,13H). ~3-Chloro~4-ffuoro~,yly-3-meth~rlbromobenzene
Obtained as a colourless oil (20%), from the title compound of   ~~6rai
t~~~ WO 99l29667 -118 PCT/EP98106640 Preparation 57 and
3-chloro~-fluorophenylboronic acid, using the procedure of Preparation 109.
8(CDCI3): 2.22 (s,3H), 7.04 (d,1 H), 7.10-7.20 (m,2H), 7.28 7.39 (m,2H),
7.42 (s) 1 H). 5 PREPARATION 140 I 4~,4~3-chloro-4-fluoroohenlrl
-3-methlrlohenyl]-4-hydroxy~~~ridine-1 carboxyiate L^ Obtained as a
colourless gum (39%), from the title compound of Preparation 139 and
t-butyl 4-oxopiperidine-1-carboxylate, using the procedure of Preparation
43. Found: C, 65.96; H, 6.64; N, 3.36. C23HZ~CIFN03 requires C, 65.79; H,
6.48; N, 3.34%. S(CDCI3): 1.50 (s,9H), 1.76 (m,2H), 2.04 (m,2H), 2.28
(s,3H). 3.2$ (t,2H)) 4.07 (m,2H), 7.16-7.20 (m,3H), 7.30-7.40 (m,3H). ~5
LRMS (APCI): 420 (M+H)+. ~~PARATION 141
4-(~3-Chloro-4.-fluorophen~rl)-3-methylphenyl]-1.2.3.6-tetrahydropyridine
Obtained as a pale yellow oil (99%), from the title compound of 2o
Preparation 140 and trifluoroacetic acid) using the procedure of
Preparation 35. 8(CDCI3): 2.26 (s,3H), 2.50 (m,2H)) 3.12 (t,2H), 3.56
(m,2H), 6.16 (brs,1 H)) 7.15 (m,3H), 7.27 (m,2H), 7.35 (d,1H). LRMS (APCI):
302 (M+H)+. 25 PREPARATION 142 Methyl2-~(4-{~3-chloro-4-fluoro
henyl)-3-methy~a~henyl[J-1.2.3.6 



~tratydro~~rridin-1-vlsu~lnh~l)acetate Obtained as a colourless solid
(37%), m.p. 125-126C, from the title   ~'rni I/ ~I~o `~.~.,~ WO 999667 -119
PCT/EP98/06640 compound of Preparation 141 and methyl
chlorosulphonylacetate, using the procedure of Preparation 61. Found: C,
57.46; H, 4.83; N, 3.14. C2~H2,CIFN04S requires C) 57.60; H) 4.83; N,
3.20%. 8(CDCI3): 2.28 (s,3H), 5 2.67 (m,2H)) 3.62 (t,2H), 3.80 (s,3H), 4.01
(s,2H), 4.06 (s,2H), 6.08 (brs,1 H), 7.17 (m,3H), 7.23 (m,2H), 7.36 (d,1H).
LRMS (Thermospray): 438 (M+H)+. PREPARATION 143 10
4-(1.3-Benzodioxol-5yl)-3-methylbromobenzene Obtained as a colourless oil
(34%), from the title compound of Preparation 57 and
1,3-benzodioxol-5-ylboronic acid, using the procedure of Preparation 109.
8(CDCI3): 2.22 (s,3H), 6.00 (s,2H), 6.70 (d,1 H), 6.75 (s,1 H), 6.85 (d,1
H), 7.06 (d,1 H), 7.33 (d,1 H), 7.40 (s,1 H). 15 t-t-Bufirl
4-(4~(1.3-benzodioxol-5-yl)-3-methyiphenyl]-4-h3 d~ro car~r~eridine-1
Obtained as a colourless solid (39%), m.p. 135-138C, from the title 2o
compound of Preparation 143 and t-butyl 4-oxopiperidine-1-carboxylate,
using the procedure of Preparation 43. Found: C, 69.82; H, 7.15; N) 3.44.
C24H2sNOs requires C, 70.05; H, 7.10; N, 3.40%. 8(CDCI3): 1.50 (s,9H), 1.76
(m,2H), 2.04 (m,2H), 2.29 (s,3H). 3.28 (t,2H), 4.04 (m,2H), 6.00 (s,2H),
6.76 (d,1 H)) 6.79 (s,1 H), 6.87 (d,1 H), 7.20 (d,1 H), 7.30 (d,1 H), 7.37
(s) 1 H). 25 LRMS (APCI): 412 (M+H)+.
4-j~1.3-Benzodioxol-5-yl)-3-methyf~g,Ny]-1.2.3.6-tetray,~~yrridine Obtained
as a pale yellow solid (96%), m.p. 105-108C, from the title 3o compound of
Preparation 144 and triffuoroacetic acid, using the procedure of   2 4 ~
r,~ ~' 'c~`'2 



WO 99/19667 -120 PCT/EP98/06640 Preparation 35. 8(CDCl3): 2.28 (s,3H)) 2.50
(m,2H)) 3.12 (t,2H)) 3.56 (m,2H)) 6.00 (s,2H)) 6.17 (brs,1 H), 6.75-6.82
(m,2H), 6.87 (d,1 H), 7.17 (d,1 H), 7.22 7.30 (m,2H). 5 LRMS (APCI): 294
(M+H)+. PREPARATION 146 I - 1 in lylsu r~hor~y'~}acetate Obtained as a
colourless solid (57%), m.p. 133-134C, from the title ` compound of
Preparation 145 and methyl chlorosulphonyiacetate, using the procedure of
Preparation 61. Found: C) 61.15; H, 5.41; N, 3.15. CZZHZSNOsS requires C,
61.52; H, 5.40; N, 3.26%. 8(CDCI3): 2.28 (s,3H), 2.67 (m,2H), 3.62 (t,2H),
3.80 (s,3H), 4.01 (s,2H), 4.06 (s,2H), 6.00 (s,2H), 6.08 (brs,1 H)) 6.78 ~
5 (m,2H), 6.87 (d,1 H), 7.20 (m,2H), 7.26 (m,1 H). LRMS (APCI): 430 (M+H)+.
4-12-Fluoroohenvll-3-methvlbromobenzene 2o Obtained as a colourless oil
(33%), from the title compound of Preparation 57 and 3-fluorophenylboronic
acid, using the procedure of Preparation 109. 8(CDCl3): 2.20 (s,3H),
7.06-7.25 (m,4H), 7.30-7.40 (m,2H), 7.43 (s,1 H). 25 PREPARATION 148
t-Butyl 4-(~~(2-fl~ henx[)~-3-met v Inr_ h~]-4-hy~o~r
i~neridi~,e-1-carboxylate Obtained as a pale yellow, amorphous solid (53%),
from the title ` compound of Preparation 147 and
t-butyl.4-oxopiperidine-1-carboxylate, using   ~ 4 l<`',"`; ~~~2 WO
99129667 -121 PCT/EP98/066d0 the procedure of Preparation 43. Found: C,
71.39; H, 7.37; N, 3.fi9. CzsH2eFN03 requires C, 71.67; H, 7.32; N, 3.63%.
S(CDC13): 1.50 (s,9H), 1.78 (d,2H)) 2.04 (m,2H), 2.22 (s,3H). 3.2g (t,2H),
4.04 (m,2H), 7.12 (t,1 H), 7.16-7.26 5 (m,3H), 7.35 (m,2H), 7.40 (s,lH).
LRMS (APCI): 386 (M+H)+. PR PARATl N 149 



4-[~2-FluorcZp~enyl)-3-methr~he_n~~]-1.2.3.6-tetrahyd ropyrid ine o
Obtained as a pale yellow oil (93%), from the title compound of Preparation
148 and trifluoroacetic acid, using the procedure of Preparation 35.
8(CDCI3): 1.80 (brs,1 H), 2.21 (s,3H), 2.50 (m,2H), 3.12 (t,2H), 3.57
(m,2H), 6.19 (brs,1H)) 7.10-7.38 (m,7H). LRMS (APCI): 268 (M+H)+. '! 5 a h
I 4- 4- r -1 Obtained as a colourless solid (30%), m.p. 128-130C, from the
title 2o compound of Preparation 149 and methyl chlorosulphonylacetate,
using the procedure of Preparation 61. Found: C, 62.57; H) 5.71; N, 3.32.
CZ~H22FN04S requires C, 62.52; H, 5.50; N, 3.47%. 8(CDCI3): 2.21 (s,3H),
2.69 (m,2H), 3.63 (t,2H), 3.81 (s,3H)) 4.01 (s,2H), 4.10 (m,2H), 6.09 (brs)
1 H), 7.14 (t,1 H), 7.17 7.30 (m,SH)) 7.35 (m,1H). 25 LRMS (APCI): 404
(M+H)+. 1 - 4- i 1-ylsulprl}~cetate 3o Obtained as a colourless gum (76%),
from the title compound of   '. t.ll ^f~!~ 2 4 ~.,~~ c~..:Z WO 99I29667
-122 PCT/EP98106G40 Preparation 37 and 3,4-dimethoxyphenylboronic acid,
using the procedure of Preparation 41. Found: C, 61.71; H, 6.10; N, 2.91.
C~HZ~NO6S requires C, 62.01; H, 6.11; N) 3.14%. S(CDCI3): 2.30 (s,3H), 2.67
(m,2H), 3.62 (t,2H), 3.82 5 (s,3H), 3.87 (s,3H), 3.92 (s,3H), 4.02 (s,2H),
4.10 (m,2H), 6.08 (brs,1 H), 6.83- ' 6.97 (m,3H), 7.20-7.30 (m,3H). LRMS
(APCI): 446 (M+H)+. PREPARATION 152 10 -4-i - !- r 



Obtained as a pate yellow solid (75%), from the title compound of
Preparation 37 and indan-5-ylboronic acid (WO A-97I32853)) using the
procedure of Preparation 41. 8(CDC13): 2.10 (m,2H), 2.30 (s,3H), 2.69
(m,2H), 15 2.98 (m,4H), 3.62 (t,2H), 3.82 (s,3H)) 4.02 (s,2H)) 4.10 (m,2H),
6.08 (brs,1 H), 7.09 (d) 1 H), 7.9 8-7.35 (m,SH). LRMS (Thermospray): 443
(M+NH4)+. PREPARATION 153 2o Methbrl 2-(4-(~meth~rl-4- 3
trifluoromethoxyphenyrllphern,~~J-1.2.3.6
tetrahydropyrridin-1-yrlsul~honyrl)~acetate Obtained as an amorphous solid
(28%), from the title compound of Preparation 37 and
3-trifluoromethoxyphenylboronic acid (WO A-96/13500), using the procedure
of Preparation 41. S(CDC13): 2.30 (s,3H), 2.69 (m,2H), 2s 3.64 (t,2H), 3.81
(s,3H), 4.02 (s,2H), 4.10 (m,2H), 6.10 (brs,1 H), 7.15-7.30 (m,6H), 7.43
(t,1 H). LRMS (APCI): 471 (M+H)+.   2 4 ~'.,'.~l rL~2 WO 99t29667 -123
4-Phenprl-3-trifluorometbylbromobenzene PC'T/EP98106640 Obtained as an
orange oil (37%), from 4-bromo-2-trifluoromethylaniline, s using the
procedure of Preparation 42. Found: C, 51.70; H, 2.61. Cl3HeBrF3 requires
C, 51.86; H, 2.68%. 8(CDCI3): 7.19 (d,1H}, 7.26 (m,2H), 7.38 (m,3H)) 7.65
(d,1 H), 7.86 (s,1 H). PREPARAZION 155 1 o I 4- r -4- 1- - rifilu r I
Obtained as a colourless solid (53%)) m.p. 153-155C (from hexane), from the
title compound of Preparation 154 and t-butyl 4-oxopiperidine-1
carboxylate, using the procedure of Preparation 43. Found: C, 65.34; H,
6.22; 



N, 3.26. C23HZSFsNOs requires C, 65.55; H, 6.22; N, 3.32%. S(CDCI3): 1.50
~5 (s,9H), 1.78 (d,2H), 2.04 (m,2H), 3.28 (t,2H), 4.10 (m,2H), 7.28-7.42
(m,6H)) 7.66 (d,lH), 7.88 (s,1H). LRMS (Themlospray): 422 (M+H)~.
PREPARATION 156 20 ~4-Phenyl-3-trifluorometh~rl h~envl)-1.2.3.6-tetr
hv,~,r~pyridine Obtained as a pale brown oil (90%)) from the title compound
of Preparation 155 and p-toluenesuiphonic acid, using the procedure of
Preparation 70. 8(CDCI3): 2.50 (m,2H), 3.17 (t,2H), 3.58 (m,2H), 6.27
(brs,1 H}, 7.25-7.42 (m,6H), 7.56 (d,1H), 7.75 (s,1H). 2~ LRMS
(Thermospray): 304 (M+H)+.   2 4 ~'.; ~~ ~~~2 W O 99l29667 -124
PCTJEP98/0(i640 pREPARATION 157 Methyl
2-f44-~~rl-3-trifluoromethyrlp~yl)-1.2.3.6-tetrahydrQ~yrridin-1yrlsu
~JI3o_ipyrJjacetate s Obtained as a pale yellow oil (59%), from the title
compound of Preparation 156 and methyl chlorosulphonylacetate, using the
procedure of Preparation 37. S(CDC13): 2.71 (m,2H), 3.66 (t,2H), 3.82
(s,3H), 4.02 {s,2H), 4.12 (m,2H), 6.18 (brs,1 H), 7.28-7.42 (m,6H), 7.55
(d,1 H)) 7.72 (s,1 H). LRMS (APC1): 440 (M+H)+. 10 ' PREPARATION 158
2.2-Dimethyrl-1.3-benzodioxol-5-y1, b~sonic acid Obtained as a green solid
(47%), m.p. 174-176C) from 5-bromo-2,2 dimethyl-1,3-benzodioxole
(GB-A-2187452) and trimethyl borate, using the 1s procedure of Preparation
101. 8(DMSOd6): 1.60 (s,6H), 6.77 (d,1H), 7.17 (s,1H), 7.28 (d,1H)) 7.80
(s,2H). PREPARATION 159 I 2o tetra rdro~yrridin-1-y Isu yahoy,~J 2-met
Il~c~oanoate Obtained as a colourless, amorphous solid (33%)) from the
title compounds of Preparation 158 and Preparation 40, using the procedure
of Preparation 41) but with ether:hexane (1:4) as eluant. 8(CDCI3): 1.67
(s,6H), 1.73 (s,6H), 2.30 (s,3H)) 2.65 (m,2H)) 3.62 (t,2H), 3.80 (s,3H),
4.13 (m,2H), 2s 6.05 (brs,1 H), 6.70-6.78 (m,3H), 7.19-7.30 (m,3H). LRMS
(Thermospray): 486 (M+H)'`.  



2 ~ ~:;'~~ LC~2 WO 99/29667 -125 PC'TIEP98l06640 s Obtained as a
colourless, amorphous solid (96%), from the title compound of Preparation
159, using the procedure of Preparation 90. s(CDCI3): 1.64 (s,6H), 1.72
(s,6H), 1.78-1.88 {m,4H), 2.27 (s,3H), 2.63 (m,1 H), 3.09 (m,2H), 3.81
(s,3H), 3.98 (d,2H), 6.6S-6.77 (m,3H), 7.07 (m,2H), 7.17 (d,1H). o LRMS
(Thermospray): 488 (M+H)+. 2-{4-(4-(2.2-Dimethvrl-1.3-benzodioxol-5-y(
-3-met ~~ar(]Roeri^din-1 ylsuldhonyj}-2-meth~~ roi~anoic acid ~s Obtained
as a colourless, amorphous solid (47%) from the title compound of
Preparation 160, using the procedure of Preparation 79. S(CDCI3): 1.67
(s,6H), 1.72 (s,6H), 1.78-1.88 (m,4H), 2.27 (s,3H), 2.63 (m,1 H), 3.10
(m,2H), 4.00 (d,2H), 6.68-6.77 {m,3H), 7.05 {m,2H), 7.16 (d,1H). LRMS
(Thermospray): 474 (M+H)+. 20 A mixture of
5-bromo-1,2-dimethylbenzimidazole (J. Chem. Soc., 1931 1143; 2 g, 8.88
mmol), 4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2.06 ml, 14 2s mmol),
triethylamine (3.9 ml) 28 mmol), [1,1'
bis(diphenylphosphino)ferrocene]dichloro palladium(II) (224 mg, 0.27 mmol)
and anhydrous 1,4-dioxan (35m1), under nitrogen) was stirred under reflex
for 44 hours, then allowed to cool and partitioned between ethyl acetate
and water.   L 4 ~;ai ttr~l WO 99I29667 PCT/EP98/06b40 -126This mixture was
filtered to remove palladium residues, the layers separated and the aqueous
phase washed with ethyl acetate. The combined organic solutions were dried
(MgS04) and evaporated under reduced pressure) then s the residue was
purified by flash chromatography) using methanol:dichloromethane (1:3) as
eluant) followed by trituration with diisopropyl ether, to provide the
title compound (356 mg, 15%) as a colourless, amorphous solid. 8(CDC13):
1.37 (s) 12H), 2.60 (s,3H), 3.72 (s,3H), 7.27 (d,1 H), 7.70 (d,1 H), 8.15
(s,1 H). o LRMS (Thermospray): 273 (M+H)`. PREPARATION 163 ~5 To a stirred
solution of the title compound of Preparation 40 (400 mg, 0.96 mmol) in
degassed 1,2-dimethoxyethane (20 ml) was added the title compound of
Preparation 162 (351 mg, 1.29 mmol), cesium fluoride (380 mg, 2.5 mmol),
tri-o-tolyfphosphine (31 mg, 0.1 mmol) and
tris(dibenrylideneacetone)dipalladium(0) (47 mg, 0.05 mmol), then the
reaction 



2o mixture heated under reflux for about 3 hours, under nitrogen. Because
of limited solubility, a portion of 1-methylpyn-olidin-2-one (4 ml) was
added and the resulting mixture refluxed for 9 hours, then allowed to cool
to room temperature, diluted with ethyl acetate, washed with water, dried
(MgS04) and evaporated under reduced pressure. The residue was purified by
flash chromatography) 2s using an elution gradient of
methanol:dichloromethane (0:100 to 2:98), followed by crystallisation from
diisopropyl ether, to furnish the title compound (261 mg, 56%) as a
colourless solid) m.p. 148-151 C. 8(CDCI3): 1.67 (s,6H), 2.30 (s,3H), 2.63
(s,3H), 2.67 (m,2H)) 3.63 (m,2H), 3.77 (s,3H), 3.81 (s,3H), 4.13 (m,2H),
6.07 (brs,1H), 7.19-7.32 (m,SH), 7.62 (s,1H). so LRMS (Thermospray): 482
(M+H)~.   2 4 ~'-..,','~~ ~C~2 WO 99/29667 PC?/EP98/06640 -127 PRE ARATION
164 Methvl
2-f4-[4-(1.2-dimethyrlbenzimidazol-5-yl)-3-methyrlphen,yl]'~iperidin-1 5
Obtained as a pale yellow gum (32%), from the title compound of Preparation
163, using the procedure of Preparation 90, except that the hydrogenation
was conducted at 414 kPa (60 psi) and 70C for 24 hours and
methanol:dichloromethane (3:97) was used as chromatography eluant.
8(CDC13): 1.65 (s,6H), 1.78-1.88 (m,4H)) 2.27 (s,3H), 2.62 (s,3H), 2.fi5
(m,1 H), 3.09 (m,2H), 3.75 (s,3H), 3.81 (s,3H), 3.97 (m,2H), 7.05-7.32
(m,SH), 7.61 (s,1 H). LRMS (Thermospray): 484 (M+H)+. PREPARATION 165 15 4-
4- h !- I -met,rlnrr~aanoic acid Obtained as a colourless solid (88%), m.p.
125-127C, from the title compound of Preparation 164, using the procedure
of Preparation 91. s(DMSOds): 1.50 (s,6H), 1.62 (m,2H), 1.82 (m,2H), 2.20
(s,3H), 2.70 (m,1 H), 20 2.78 (s,3H)) 3.08 (t,2H), 3.81 (d,2H), 3.92
(s,3H), 7.10-7.20 (m,3H), 7.46 (d,1H), 7.65 (s,1 H), 7.88 (d,1 H). LRMS
(Thermospray): 471 (M+H)`. PREPARATION 166 25
2-[~4-Bromo-3-methyrlphen~~L1.2.3.6-tetrahyrdropyrridin-1~r1~ onyx]-2 1M
Aqueous sodium hydroxide solution (4.2 ml, 4.2 mmol) was added to  



2 4 ~' ;`~ tC~2 WO 99l29667 -128 PCT/EP98/06640 a stirred solution of the
title compound of Preparation 40 (500 mg, 1.2 mmol) in a mixture of
methanol (3 ml) and 1,4-dioxan (3 ml). The resulting solution was heated at
50C for 2 hours, then allowed to cool to room temperature and s poured into
ethyl acetate. The mixture was washed with 2M hydrochloric acid, then the
organic phase dried (MgSO,,) and evaporated under reduced pressure to
afford the title compound (439 mg, 91 %) as a colourless, amorphous solid.
8(CDCi3): 1.67 (s,6H), 2.40 (s,3H), 2.58 (m,2H), 3.64 (t,2H), 4.11 (m,2H),
6.00 (brs,1 H), 7.03 (d,1 H), 7.21 (d) 1 H), 7.48 (d,1 H). ~o t-RMS
(Elec~rospray): 425 (M+Na)+. PREPARATION 167 N-BenzyloZrar
24_(4-bromo-3-methyl henyl)-1.2.3.6-tetrah~ydron~ ridin-1 ~ 5 ylsyx(~
2-methyjpro_pj,onamide 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (274 mg, 1.43 mmol) was added to a stirred mixture of the
title compound of Preparation 166 (439 mg, 1.19 mmol),
N-hydroxybenzotriazole (976 mg, 1.3 mmol), O benzylhydroxylamine
hydrochloride (200 mg, 1.25 mmol), N-methylmorpholine 20 (0.29 ml, 2.62
mmol) and anhydrous dichloromethane (8 ml). The reaction mixture was
stirred at room temperature for 18 hours, diluted with dichloromethane,
washed sequentially with dilute aqueous citric acid, water and aqueous
sodium bicarbonate solution, dried (MgS04) and evaporated under reduced
pressure. The residue was flash chromatographed, using an elution 2s
gradient of methanol:dichloromethane (1:99 to 2:98), to give the title
compound (553 mg, 91 %) as a colourless oil. 8(CDCI3): 1.60 (s,6H), 2.40
(s,3H), 2.53 (m,2H), 3.58 ~t,2H), 4.04 (m,2H), 4.93 (s,2H), 5.95 (brs,1 H),
7.00 (dt1 H)) 7.20 (s,1H), 7.36-7.50 (m,6H), 9.20 (brs,lH). LRMS
(Elect~ospray): 531 (M+Na)`.   2 4 ~~;'~ tC~2 WO 99r19667 -129 



PCT/EP9$/06640 - 4 5 1-ylsulphoni,r~-2-methyrlpronion,- amide Obtained as
an amorphous solid (30%), from the title compound of Preparation 167 and
3-cyanophenylboronic acid (Arch. Pharm. 1996, ~Q, 73)) using the procedure
of Preparation 41, but using an elution gradient of ethyl acetate:pentane
(10:90 to 50:50) for the flash chromatographic purification o step.
8(CDC13): 1.60 (s,6H), 2.24 (s,3H), 2.61 (tri,2H), 3.60 (t,2H), 4.08
(m,2H), 4.95 (s,2H), 6.03 (brs,1 H), 7.15 (d,1 H), 7.25 (m,2H), 7.40
(m,SH), 7.55 (m,2H), 7.62 (m,2H)) 9.20 (s,1 H). LRMS (Thermospray): 530
(M+H)+. ~5 PREPARATION 169 A stirred mixture of 3-bromo-5-ethoxypyridine
(Rec. Trav. chim., 1948, 67, 377; 930 mg, 4.6 mmol), bis(tri-n-butyltin)
(3.46 ml, 6.9 mmol), tri-o tolylphosphine (420 mg) 1.37 mmol),
palladium(II) acetate {78 mg) 0.35 mmol), 2o triethylamine (1.23 ml, 8.84
mmol) and acetonitrile (15 ml)) under nitrogen, was heated under reflux for
18 hours, then allowed to cool. The solution was decanted from the black,
tarry residue and evaporated under reduced pressure, then the resulting
residue flash chromatographed) using an elution gradient of ethyl
acetate:pentane (0:100 to 5:95), to yield the title compound (600 mg) 2s
32%) as a colourless oil. S(CDCl3): 0.90 (t,9H), 1.08 (t,6H), 1.30-1.42
(m,6H), 1.42 (t,3H), 1.58 (m,6H), 4.08 (q,2H), 7.25 (s,1 H), 8.17 (s,1 H),
8.19 (s,1 H). 5   2 4 ~r,~~r ~~~~ WO 99l29667 PC'1'/EP98/06640
-130PREPARATION 170 _ 4_ i . , 1 vlsulp,~op~t(}-2-methyl2rooanoate s
Obtained as a gum (30%)) from the title compounds of Preparation 169 and
Preparation 40, using the procedure of Preparation 89. 8(CDCI3): 1.46
(t,3H), 1.68 (s,6H), 2.28 (s,3H), 2.65 (m,2H), 3.63 (m,2H), 3.81 (s,3H),
4.10 (m,4H), 6.08 (brs,1 H), 7.12 (s,1 H), 7.20 (d,1 H)) 7.28 (m,2H)) 8.18
(s,1 H), 8.28 (s,1 H). ~o LRMS (APCI): 459 (M+H)+. PREPARATION 171 4- 4
met~~soa~anoate ~s Obtained as a colourless solid (88%)) m.p. 110-112C,
from the title compound of Preparation 170, using the procedure of
Preparation 66. Found: C, 62.24; H, 6.96; N, 5.97. C24H32N2~5S requires C,
62.59; H, 7.00; N) 6.08%. 8(CDCl3): 1.44 (t,3H), 1.67 (s,6H), 1.82 (m,2H))
1.89 (m,2H), 2.28 (s,3H), 2.67 (m,1 H)) 3.08 (m,2H), 3.81 (s,3H)) 3.96
(m,2H}, 4.12 (q,2H), 7.10-7.20 (m,4H), 20 8.17 (s,1 H), 8.27 (s,1 H). 



LRMS (Electrospray): 461 (M+H);. 4_ _ I _ 25 ;prongnoic acid Obtained as a
colourless solid (98%), m.p. 202-203C, from the title compound
of_Preparation 171, using the procedure of Preparation 91. 8(CDCI3): 1.44
(t,3H), 1.70 (s,6H), 1.80 (m,4H), 2.18 (s,3H), 2.60 (m,1H}, 3.08   2 4 ~',Y
t~~2 WO 99I29667 -131 PC'T'/EP98/06640 (m.2H), 3.96 (m,2H)) 4.13 (q,2H),
7.05-7.15 (m,3H)) 7.26 (obscured by CHC13, 1 H), 8.22 (s,1 H), 8.33 (s,1
H). LRMS (Thermospray): 447 (M+H)+. 5 PREPARATION 173 Anhydrous potassium
carbonate (18.0 g, 130 mmol) was added to a stirred solution of
3-bromophenol (6.0 ml) 52 mmol) in anhydrous ~ o dimethylformamide (120 ml)
and the mixture was heated under refiux for 45 minutes, then allowed to
cool to about 50C. 2-Bromoethanol (3.1 ml, 43 mmol) was added and the
reaction mixture heated under reflux for a further 2 hours, before being
allowed to slowly cool to room temperature. The resulting mixture was
poured into ether) the mixture washed with water and the organic phase 15
dried (MgS04) and evaporated under reduced pressure. The residue was
purified by flash chromatography, using an elution gradient of
pentane:ethyl acetate (10:1 to 5:1 )) to provide the title compound as a
colourless oil (6.4 g) 57%). 8(CDC13): 1.98 (t,1 H), 3.95 (t,2H), 4.07
(m,2H)) 6.87 (d,1 H), 7.08-7.17 (m,3H). 20 Triethylamine (1.7 ml, 9.2 mmol)
was added to a stir-ed solution of the title compound of Preparation 173
(1.8 g, 8.2 mmol) in anhydrous 2~ dimethylfomlamide (30 ml) and the mixture
was cooled to about 0C. t Butyldiphenylsilyl chloride (2.4 ml, 9.2 mmol)
was added and the reaction mixture stirred at 0C for 1 hour and at room
temperature for about 16 hours, then poured irEto ether. The resulting
mixture was washed with 0.5M hydrochloric acid) then the aqueous washings
back-washed with ether. The   



2 4 ~',~ i~~2 W O 99I29667 -132 PGT/EP98l06640 combined organic solutions
were washed with water, dried (MgSO~) and evaporated under reduced
pressure, then the residue purified by flash chromatography, using an
elution gradient of pentane:dichloromethane (3:1 to 5 2:1 to 1:1 ), to
furnish the title compound as a colourless oil (2.2 g, 62%). E(CDCl3): 1.10
(s,9H), 4.00 (t,2H)) 4.08 (t,2H), 6.82 (m,1 H), 7.03-7.29 (m,4H), 7.38-7.48
(m,SH), 7.71 (m,4H). Lf~MS (Thermospray): 474 (M+NH4)+. 10 PREPARATION 175
3-(2-t-Butyldi~ohenylsiiyioy ethoxy )phenylboronic acid n-Butyllithium
(2.3m1 of a 2.5M solution in hexane, 5.9 mmol) was added to a stirred
solution of the title compound of Preparation 174 (2.5 g) 5.6 mmol) in
anhydrous tetrahydrofuran (25 ml), keeping the internal temperature below ~
5 -60C. The reaction mixture was stirred at about -70C for 1 hour) then
trimethylborate (4.4 ml, 38 mmol) was added dropwise, again keeping the
internal temperature below -60C . The reaction mixture was stirred at -70C
for 30 min, allowed to slowly warm to room temperature, quenched with a
mixture of concentrated hydrochloric acid (12.5 ml) and water (30 ml), then
2o ether (30 m1) added. The layers were separated and the aqueous layer was
washed with ether. The combined organic solutions were dried (MgS04) and
evaporated under reduced pressure) then the residue purified by flash
chromatography, using ether as eluant, to afford the title compound as a
colourless oil (1.14 g, 50%). 8(CDCl3): 1.08 (s,9H)) 4.06 (t,2H), 4.19
(t,2H), 25 7.12 (m,1H), 7.36-7.45 (m,BH)) 7.74 (m,6H), 7.82 (m,1H). LRMS
(Thermospray): 438 (M+NH4)~.   2 4 ~;;Y L~QZ WO 99/I9667 PCT/EP98/06640
-133 PREPARATION 176 - 4 5 Obtained as an oil (73%), from the title
compounds of Preparation 175 and Preparation 40, using the procedure of
Preparation 41, except that purification by flash chromatography involved
an elution gradient of pentane:ethyl acetate (10:1 to 5:1 ). 8(CDCI3): 1.07
(s,9H), 1.67 (s,6H), 2.28 (s,3H), 2.65 (m,2H), 3.62 {m,2H), 3.81 (s,3H),
4.02 (m,2H), 4.08-4.16 (m,4H), ~0 6.08 (brs,1H), 6.90 (m,3H)) 7.19-7.42
(m,10H), 7.71 (d,4H). LRMS (Thermospray): 438 (M+NH4)+. PREPARATION 177 s
metrlyrlnheny~loiperidin-1-vlsulphony j~ 2-met ~~~ropanoate Obtained as a
colourless oil (88%), from the title compound of Preparation 176) using the
procedure of Preparation 66. 8(CDCI3): 1.07 (s,9H), 1.67 (s,6H), 1.80-1.95
(m,4H), 2.28 (s,3H)) 2.65 (m,1 H), 3.10 (t,2H), 3.81 (s,3H), 3.95 (m,2H),
3.97 (t,2H), 4.11 (t,2H), 6.86 (m,3H), 7.10 (m,2H), 7.19 



20 (d,1 H), 7.34-7.47 (m,6H), 7.71 (d,4H). LRMS: (Thermospray): 438
(M+NH4)+. - 4- 'I 25 ~rlsull,Zho-null-2-n et ~yJnropanoic acid Obtained as
a colourless foam (88%), from the title compound of Preparation 1.77, using
the procedure of Preparation 79, but with the reaction being carried out at
room temperature. 8(CDCI3): 1.07 (s,9H), 1.67 (s;6H), 1.78-1.95 (m,4H),
2.27 (s,3H), 2.65 (m,1H), 3.11 (t,2H), 3.97 (t,2H), 4.02 30 (m,2H), 4.11
(t,2H), 6.86 (m,3H), 7.10 (m,2H), 7.18 (d,1 H), 7.30 (d,1 H), 7.34 7.43
(m,6H), 7.71 (d,4H).   2 4 I~~ y~ 2002 WO 991Z9667 -134 PC'1'/EP98106640
The following Table illustrates the 1n yjttQ activities for a range of the
compounds of the invention as MMP-inhibitors. 5 EXAMPLE
NO.IC5o(nM)MMP-3MMP-2MMP-13216315283263825-
1520173NR2g24432NR4018525NR50231907NR5615387NR o NR = no result   WO
99I29667 -135 1. A compound of formula (I): R' g R4 R~ RZ(C i s)^ i / (t)
/N-(CH~)m HO `S ~2 5 O or a pharmaceutically or veterinarily acceptable
salt thereof, or a pharmaceutically or veterinarily acceptable solvate of
either entity, 



wherein the broken line represents an optional bond; o A is C or CH;
PCT/EP98/06640 B is CH2, O or absent; R' and R2 are each independently
selected from hydrogen, C~ to C6 alkyl optionally substituted with C~ to C4
alkoxy or phenyl, and C~ to C6 alkenyl; or, together with the carbon atom
to which they ~5 are attached, form a C3 to C6 cycloalkyl group which
optionally incorporates a heteroatom linkage selected from O, SO) S02 and
NRs or which is optionally benzo-fused; R3 is hydrogen, halo, R' or OR'; R4
is hydrogen, C~ to C4 alkyl) C~ to C4 alkoxy) trifluoromethyl or 2o halo;
Rs is hydrogen or C~ to C4 alkyl; R' is a monocyclic or bicyclic ring
system selected frorri-phenyl,   2 4 ~'~ r~~~ WO 99f29667 PCT/EP98/06640
-136thienyl, furyl, pyridinyl, pyrimidinyl, naphthyl, indanyl,
benzothienyl, benzofuranyl, 2,3-dihydrobenzofuranyl, indolyl, quinolinyl,
isoquinolinyl, benzodioxolyl, benzimidazolyl) benzoxazolyl, s
benzothiazolyl and benzodioxanyl, any of which ring systems is optionally
substituted with one or two substituents selected from C~ to C4 alkyl
optionally substituted with C~ to C4 alkoxy or hydroxy, C~-C4 alkoxy
optionally substituted with C~ to C4 alkoxy or hydroxy, C~ to C4 alkylthio)
trifluoromethyl, trifluoromethoxy, y halo and cyano; m is 1 or 2; and n is
0, 1 or 2; with the proviso that B is not O when A is C. 15 2. A compound
according to claim 1 wherein B is absent; R' is hydrogen, C~ to C4 alkyl
optionally substituted with methoxy or phenyl) or C~ to CS alkenyl; R2 is
hydrogen or C~ to C4 alkyl; or R' and R2, together with the carbon atom to
which they are attached, form a C4 to C5 cycloalkyl group which optionally
incorporates a heteroatom linkage selected from O and NR6 or which is _ 20
optionally benzo-fused; R3 is selected from 4-phenyl, 4-pyridinyl,
4-(indan-5-yl), 4-(2,3-dihydrobenzofuran-5-yl), 4-(quinolin-3-yl),
4-(benzodioxol-5-yl) and 4(benzimidazol-5-yl), any of which is optionally
substituted with one or two substituents selected from C~ to C3 alkyl
optionally substituted with methoxy or hydroxy, C, to C3 alkoxy optionally
substituted with methoxy or hydroxy, 25 methylthio, trifluoromethyl,
trifluoromethoxy, fluoro, chloro and cyano; R4 is hydrogen, methyl) ethyl,
methoxy, trifluoromethyl, fluoro or chloro; R6 is methyl; m is 2; and n. is
1. 3. A compound according to claim 2 wherein R' is hydrogen) methyl,
ethyl,   



2 4 ~~~Y i02 wo 99n9ss~ -137 PCTIEP98106640 2-methylprop-1-yl, but-1-yf,
2-methoxyethyl, benryl) 3-phenylprop-1-y1, allyl, 2methylallyl,
3,3-dimethylallyl; R2 is hydrogen, methyl or ethyl; or R' and R2, together
with the carbon atom to which they are attached, form a cyctobutyl, 5
cyclopentyl, tetrahydropyran-4,4-diyl, 1-methylpiperidin-4,4-diyl or
indan-2,2-diy! group; R3 is 4-phenyl, 4-(2-methylphenyl))
4-(3-methylphenyl), 4-(3ethylphenyl)) 4-[3-(prop-2-yl)phenyl],
4-(3,5-dirnethylphenyl), 4-(3methoxymethylphenyl),
4-(3-hydroxymethylphenyl), 4-(2-methoxyphenyl), 4-(3methoxyphenyl),
4-(3-ethoxyphenyl), 4-(4-ethoxyphenyl), 4-[3-(prop-1 0 oxy)phenyl])
4-(a-(prop-2-oxy)phenyl], 4-(4-(prop-2-oxy)phenyl], 4-(3,4
dimethoxyphenyl), 4-[3-(2-methoxyethoxy)phenyl],
4-[3-(2hydroxyethoxy)phenyl}, 4-(3-methy(thiophenyl),
4-(3-trifluoromethylphenyl), 4(3-trifluoromethoxyphenyl),
4-(2-fluorophenyl), 4-(3-chloro-4-fluorophenyl), 4-(3cyanophenyl),
4-(pyridin-2-yl), 4-(pyridin-3-yl), 4-(pyridin-4-yl)) 4-(6 ~ s
ethoxypyridin-2-yl), 4-(5-ethoxypyridin-3-yl), 4-(indan-5-yl), 4-(2,3
dihydrobenzofuran-5-yl), 4-(quinolin-3-yl), 4-(benzodioxol-5-yl),
4-(2,2dimethylbenzodioxol-5-yl) and 4-(1,2-dimethylbenzimidazol-5-yl); and
R4 is hydrogen, 2-methyl, 3-methyl, 3-ethyl, 3-methoxy, 3-trifluoromethyl,
3-fluoro or 3-chloro. 20 4. A compound according to claim 3 wherein R' and
R2 are both hydrogen or methyl or, together with the carbon atom to which
they are attached, form a cyclobutyl, cyclopentyl, tetrahydropyran~,4-diyl
or 1-methylpiperidin-4,4-diyl group; R3 is 4-phenyl, 4-(3-methoxyphenyl),
4-(3-ethoxyphenyl), 4-[3-(2 25 methoxyethoxy)phenyl],
4-[3-(2-hydroxyethoxy)phenyl] or 4-(6-ethoxypyridin-2yl); and R4 is
3-methyl or 3-methoxy. 5. A compound according to claim 4 wherein the
compound of formula (I) is selected from 3o
N-hydroxy-2-(4-[4-(3-ethoxyphenyl)-3-methylphenyl]-1,2,3,6   2 4 ~~~wY 2~0~
WO 99l29667 -138 tetrahydropyridin-1-ylsulphonyl}acetamide; PC'T/EP98/06G40
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl]-1,2,3,6
tetrahydropyridin-1-ylsulphonyl}-2-methyipropanamide; 5
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl]piperidin-1 



ylsulphonyl}-2-methylpropanamide;
N-hydroxy-1-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin-1
ylsulphonyl}cyclopentanecarboxamide;
N-hydroxy-1-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin-1~o
ylsulphonyl}cyclobutanecarboxamide; `-'
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methoxyphenyl]piperidin-1
ylsulphonyl}-2-methylpropanamide;
N-hydroxy-2-{4-[4-(6-ethoxypyridin-2-yl)-3-methylpheny!]piperidin-1
ylsulphonyl}-2-methylpropanamide; ~ 5 N-hyd
roxy-2-{4-[4-(3-[2-methoxyethoxy]phenyl)-3-methylphenyl]
piperidin-1-ylsulphonyl}-2-methylpropanamide; and
N-hydroxy-2-{4-[4-(3-[2-hydroxyethoxy]phenyl)-3-methylphenyl]piperidine
-1-ylsulphonyl}-2-methyipropanamide. 20 6. A pharmaceutical composition
comprising a compound of formula (I)) or a pharmaceutically acceptable salt
thereof, or a pham~aceutically acceptable solvate of either entity,
according to any one of claims 1 to 5, together with a pharmaceutically
acceptable diluent or carrier. 2s 7. A veterinary formulation comprising a
compound of formula (I)) or a veterinariiy acceptable salt thereof, or a
veterinarify acceptable solvate of either entity) according to any one of
claims 1 to 5, together with a veterinarily acceptable diluent or carrier.
2 4 ~e~Y 2002 WO 99R9667 PC'T/EP98/06640 -139 8. A compound of formula (I),
or a pharmaceutically acceptable salt thereof, or a pharmaceutically
acceptable solvate of either entity, according to any one of claims 1 to 5,
or a pharmaceutical composition containing any of the 5 foregoing according
to claim 6, for use as a human medicament. 9. A compound of formula (I), or
a veterinarily acceptable salt thereof) or a veterinarily acceptable
solvate of either entity) according to any one of claims 1 to 5, or a
veterinary formulation containing any of the foregoing according to o claim
7, for use as an animal medicament. 



10. The use of a compound of formula (I), or a pharmaceutically acceptable
salt thereof, or a pharmaceutically accceptable solvate of either entity,
according to any one of claims 1 to 5) for the manufacture of a human ~5
medicament for the curative or prophylactic treatment of a medical
condition for which a MMP inhibitor is indicated. 11. The use of a compound
of formula (I), or a veterinarily acceptable salt thereof, or a
veterinarily acceptable solvate of either entity, according to any 20 one
of claims 1 to 5, for the manufacture of an animal medicament for the
curative or prophylactic treatment of a medical condition for which a MMP
inhibitor is indicated. 12. The use according to claim 10 or claim 11
wherein the inhibitor is a 25 MMP-3 inhibitor. 13. The use of a compound of
formula _(I), or a pharmaceutically acceptable salt thereof, or a
phamlaceutically acceptable solvate of either entity, -according to any one
of claims 1 to 5, for the manufacture of a human medicament for the   z 4
~~Y z~oz WO 99I29667 -140 PCf/EP98/06640 curative or prophylactic treatment
of atheroscierotic plaque rupture, myocardial infarction, heart failure,
restenosis, stroke, periodontal disease, tissue ulceration, wound repair,
skin diseases, cancer metastasis, tumour 5 angiogenesis) age-related
macular degeneration, fibrotic disease, rheumatoid arthritis,
osteoarthritis and inflammatory diseases dependent on migratory
inflammatory cells. 14. The use of a compound of formula (I), or a
veterinarily acceptable salt ~ o thereof, or a veterinarily acceptable
solvate of either entity, according to any ' " one of claims 1 to 5, for
the manufacture of an animal medicament for the curative or prophylactic
treatment of atherosclerotic plaque rupture, myocardial infarction, heart
failure, restenosis, stroke) periodontal disease) tissue ulceration, wound
repair, skin diseases) cancer metastasis, tumour ~ 5 angiogenesis,
age-related macular degeneration, fibrotic disease, rheumatoid arthritis,
osteoarthritis and inflammatory diseases dependent on migratory 



inflammatory cells. 15. A compound of formula (II): Rs R~ R~ RzIC ~ ~~~ ~ /
VIII Rs0 /N-~CHZ~m 'S O~ 20 O wherein R5 is hydrogen or C~ to C3 alkyl, and
the broken line, A,B, R', R2, R3, R4, m and n are as previously defined for
formula (t) in claim 1.   2 4 MAY 2002 -iai 16. A process for the
preparation of a compound of formula (I): R' g R` R~ R=~C i =)^ i / H /N
/N-(CHs), HO ~S Oi O 5 or a pharmaceutically or veterinariiy acceptable
salt thereof, or a pharmaceutically or veterinarily acceptable solvate of
either entity, wherein the broken line represents an optional bond; A is C
or CH; B is CH2, O or absent; R' and RZ are each independently selected
from hydrogen, C~ to C6 alkyl optionally substituted with C~ to C4 alkoxy
or phenyl, and C~ to C6 alkenyi; or, together with the carbon atom to which
they are attached, form a C3 to C6 cycloalkyl group which optionally
incorporates a heteroatom linkage selected from O, SO, S02 and NR6 or which
is optionally benzo-fused; R3 is hydrogen, halo, R' or OR'; R' is hydrogen,
C~ to C4 alkyl) C~ to C4 alkoxy, triifluoromethyl or halo; 2o R6 is
hydrogen or C~ to C,, alkyl; R' is a monocycfic or bicyclic ring system
selected from phenyl) thienyl, furyl) pyridinyl, pyrimidinyl, naphthyl,
indanyl, benzothienyl) benzofuranyl, 2,3-dihydrobenzofuranyl, irdolyl,
quinofinyl)  



2 4 l~~~Y 2002 -142 isoquinolinyl, benzodioxolyl, benzimidazolyl,
benzoxazolyl) benzothiazolyl and benzodioxanyl) any of which ring systems
is optionally substituted with one or two substituents selected from s C~
to C4 alkyl optionally substituted with C~ to C, alkoxy or hydroxy, CI-C4
alkoxy optionally substituted with C~ to C4 alkoxy or hydroxy, C~ to C4
alkylthio, trifluoromethyl, trifluoromethoxy, halo and cyano; m is 1 or 2;
and n is 0, 1 or 2; with the proviso that B is not O when A is C; which
comprises reacting a compound of formula (II): Rs \ R~ R, RzIC I iI^ I /
(II) Ra0 /N-~CHx~m 'S O= O 15 wherein R5 is hydrogen or C~ to C3 alkyl) and
the broken line, A,B) R', R2) R3, R4, m and n are as previously defined for
fom~ula (I), with hydroxylamine, optionally followed by formation of a
pharmaceutically or veterinarily acceptable salt of the required product or
a pham~aceuticaltly or veterinarily acceptable 2o solvate of either entity.
17. A process according to ctaim 16 wherein, when R5 is C~ to C3 alkyl) the
ester of formula (ll) is treated with up to a 3-fold excess of
hydroxylamine hydrochloride in the presence of a molar equivalent amount of
a suitable base 25 in a suitable solvent at from about room temperature to
about 85C .   2 ~ ~~,Y 2002 -143 1 g, A process according to claim 17
wherein the base is an alkali metal carbonate or bicarbonate) the solvent
is methanol, optionally combined with 5 tetrahydrofuran or dichloromethane
as co-solvent) and the reaction temperature 



is from about 6~ to about 70C . 19. A process according to claim 16
wherein, when R5 is hydrogen, the acid ofiformuia (il) in the presence of
from 1.1 to 2.0 molecular equivalents of an 1 o activating agent and froml
.0 to 4.0 molecular equivalents of a tertiary amine, in a suitable solvent,
is treated with up to about a 3 fold excess of hydroxylamine hydrochloride,
optionally in the same solvent, at from about 0C to about room temperature.
~ 5 20. A process according to claim 19 wherein the activating agent is
O-(7 azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HATU), the tertiary amine is N-ethyidiisopropyiamine, the solvent is
anhydrous dimethylformamide or anhydrous 1-methylpyrrolidin-2-one and the
reaction temperature is about room temperature. .A.A{r.An.A9.A!2
.Al.An.A5.A5.AR.AF5.AF .A
.A.AF5?.AlY.A.AY.Al%.A.AFH.A_.A[.A?.Al.AYn_.Af5?.Ar.Al.Alr.A3l.Al
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l_.A.A .Ar.Al.AY[,.Ar.AY9.A.AY._.AY.A!.A .AY.AF!.A3.AH.Al.A.A.A .AF.Al.A
.AhR.A3.A[2 .A3e.A.Af9.A5.A,tD:9"!L45 !C
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c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca Q'y
O/{%*9bC}xsmgb]Xjd_ZUU]]]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca
U]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a
*jDGRU.yL|wrmhc]Xjd_ZUU]]]caU]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]caU]caU]ca]ca]
c aU]c a]c aU]c a]c a]ca j%U
Tbr4Qy{}xsnic^XSjd]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]caU]caU]ca
V]ca]c aU]c a]ca]ca]c^a]ca]ca]caU]ca]ca]ca]c^a]caU]ca
5iJ9lo@~ysnhc]Xic^XSjd]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]
ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca]ca]c^a]ca]c^a V]c^a U]c^a^`Z
?K{2{unic]Xic^XSjd]ca]caU]caU]c a]c a UV]c aV]c
a]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]caU]ca]ca]ca]c^a]c^a]ca]c
a]caU]ca6gQ0'R]C%{vqlgb]Xjd]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]c^a
]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]caU]ca
%or})5g<BDGaftvx{upkfa[Vjd]c]caU]ca]ca]ca]ca]ca]c^a]ca]caU]ca]ca]c^a]ca]c^a
]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca %?u
\L,^a1|GJU\{vqlgb\Wjd]c]]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]
c^a]caU]ca]caU]ca]c a]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a \6;
EGSXhUsT86|q{upkfa\Wjd]c]]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]c^
a]ca]c^a]ca]ca]ca]ca]caU]caU]caU]ca]caU]ca]ca]ca]ca]ca <  rIq    



>j1=IWcgv}xrmhb\Vkfa\Wjd]cU]caU]caU]ca]ca]caU]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]
ca]ca]ca]c^a]c^a]ca]ca]ca]c^a U]c^a]c^a]caU]ca]c a]c a]c aU]c
av|Bu*-U5gwygytnid^YTjd]]ca]ca]c^a]ca]ca]c^a]caU]caU]c a]c aU]c
a]ca]ca]caU]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]c^a]c^a]ca]ca]ca
g>DFPYtyZ(nNPiP ]
{upje`ZUjd]]]caU]ca]ca]ca]c^a]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]
ca]ca]ca]ca]ca]c^a]caU]ca]caV]ca UV]ca]ca]ca
'!1!q!t!!!'"@"L"p""#?#_#b###B$$$$$$$
%X%%%%%&&zupkf`ZUjd]]]ca]c^a]c^a]ca]ca]ca]ca]caU]caU]caU]ca]caU]ca]ca]ca]ca
]c^a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]ca
&J&L&g&&&B'J'W'''#(.(G(J(())******2+`++,(-p-{---zupkf`[Ujd]]]c^a]ca]c^a]ca]
ca]ca]ca]c^a]c^a]caU]ca]caU]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca]ca]ca]
ca]ca]c^a]ca]c^a
--6.}./m/////////E000-1a1}112`2l2433333D4Y4e4j4|wqlgb]Xjd]]]c]ca]ca]ca]ca]c
a]c^a]ca]ca]caU]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]caU]ca]caU]caV]ca]ca]ca]ca]c
a]ca]ca]ca]c^a j4y445A5\555617U777N8]8!9/9T9Y9^9_9a9g99999:;
;<=}wrlga[Vlgb]Xjd]]]]ca]c^a]c^a]ca]c^a]ca]c^a]caU]caV]ca]caU]ca]ca
UV]ca]ca]ca]caU]ca]ca]ca]c^a]ca]ca]ca]c^a]c^a]ca]ca]ca]caU]ca==>m>?
??!?&?5???@g@@A'AgAABQBBCCCOCCC EE)E+E;
E|wrmhb\Vjd]]]U]caU]caU]ca]c"a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]c^a
]ca]ca]ca]ca]caU]ca]caU]caU]ca]ca]ca]ca]ca]ca
;EEEF^FFFEGGHDIIIIIIJNJJJLL^LLL=MMMMNN#NQNNzupkf`ZU]]ca]c^a]c^a]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!NN5O|OPdPjPmPsP~PPPPQ1Q3QAQrQQXRSS
U)UsUUV[VVVVVV}xsnhc]Xkf`ZU]]c]caU]ca]c"aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]c^a]c^a]ca]ca]ca]caU]ca]caU]ca]ca]c"aU]ca]ca]ca]ca]ca]ca
VV-WyWWWXbXXYZ6[9[[[\i\s\\\\\\\]S]]]]]]^c^{vqlfa\Wkf`ZU]]]ca]ca]ca]c^a]ca]c
a]ca]ca]caU]caU]caU]ca]ca
UV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]caU]ca
c^^^G___r`aaaaa9bcccdeeeMgPgVgXgcgogtggg
hYhhh~xrlgb]XSkf]ca]ca]ca]ca]caU]caU]caU]ca]caU]ca
UV]caV]ca]ca]c^a]ca]ca]c^a]caU]ca]ca]c^a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
hh%ijjjjjk!l#lslvllllll3m|mmnnoXoopqOrrssszupkfa[Tkf]
UV]caV]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]
c a]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca
ss<ssss%trttuPupuuuuw8wwxxxxxxxxxxxyz~ysmhb]WRzupkfa[T]ca]c^a]caU]ca]caU]ca
V]ca]ca]caU]ca]caU]caU]caU]ca]caU]ca U]c^aU]ca
U]c^aU]ca]caU]caU]caU]caU]caU]ca]ca U]c^aU]ca]caz||3}[~$(6BFUAP*M\,z
|wqlgb]Vkfa[T]ca
UV]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]c^a]c^a]ca]ca]ca]c^a]c^a]c^a]ca]ca]ca]caU]c
aU]caU]ca]c"aU]c"a]ca]ca]c^a]ca]ca
&+7{2#&lJE*xM\zupje`ZU]c]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^aU]caU]
ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a U]c^a]caU]ca
K?}C:|6T#A~ytnhc]X]c]c]ca]c^a]ca]c^aU]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a
]ca]ca]ca]ca]ca]c^a]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca 0y
!kJfd'_}xsmgb]X]c]c]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]c
a]caU]ca]c"a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]c^a
_#n|0~lR6hRzupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]caU]caU]ca]c.a]ca]ca]ca]ca!Z`lqne8_
`~ytoid^YTkfa\]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca
]ca]ca]c^a U]c^a]ca]ca]ca]caU]ca]caU]ca UV]ca]ca +:{ 



W>S49(7ert{vqkfa[Vkfa\]]caU]ca]c0a]caU]ca]ca]ca]c^a]c^a]c^a]ca]c^a]caU]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca
=&?u8IUZk"E+u{vqkf`[Vkfa\]]ca]ca]c^a]ca]c^a]ca]ca]caU]ca]ca]ca]caU]ca]caU]c
a]c"a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^aU]ca
VHL'p!pE}xsnid_Zkfa\]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]
ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca
(*8DHW=t5RpSVztojd_YTkfa\]caU]ca]caU]ca]ca]ca]c^a
U]c^a]ca]ca]ca]ca]ca]c^a]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]c$aU]ca]caU]
c a]ca]c^a %gl_;
a5DTotJ1zuoje`[Vkfa\]]ca]ca]ca]ca]ca]c^a]caU]caV]c"a]ca]ca]ca]ca]ca]ca]ca]c
a]c^a]c^a]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]caU]ca]caU]ca 10y;
=~fMMP+|wrmhb]Xkfa\]]]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^aU]caU]c
aU]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca
+v3P|vpkfa\Wmhb]Xkfa\]]]ca]ca]ca]ca]caU]caU]caU]ca]c a
UV]ca]ca]c^a]ca]c^a]ca]caU]ca]caU]ca]ca]c"aU]c"a]caU]ca]ca]c^a]c^a]ca]ca]ca
]ca1p*-<d6hAC_Hs{vqlga\Wkfa\]]]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]caU]ca]c"aU]
ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]c^a]ca
A'+:FKZv2@Q\ap}xsmga[Vkfa\]]ca]c^aU]caU]caU]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]caU]caU]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca "g)tgP+|
)BQA}xrlfa\Wkfa\]]]ca]ca]ca]c^a]c^a]c^a]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]c"a
]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]c^a]ca]ca ) _   9>p5 }
C6N}xsnid^Xkfa\]]]]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]c
^a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca NU+L\o>Ih 0P_bfjz
{upje`[Vkfa\]]c
a]ca]ca]ca]c^a]caU]ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]c
a]ca]caU]caU]caU]ca]ca]ca]ca
"%.=BCN5-8&FI'z(0sztoid_ZUkfa\]]ca]ca]ca]ca]c^a]caU]ca]caU]caU]ca]ca]ca]ca]
ca]ca]ca]caU]ca]ca]ca]c^a]ca]caU]ca]ca]ca]c^a]caU]ca]caU]ca]ca [UvD F
*!2!>!C!R!!!*"{""#a##$Z$$}xsnid^YTkfa\]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]caU]c
a]caU]ca UV]ca]ca]caU]ca]ca]c^a]ca]c^a]c^a U]c^a]ca]ca]ca]ca]ca]ca]ca]ca
$$%%%%&C&&&&&'X'''''(())()+):)C))*n*v****{vqlgb]Wkfa\]c]c^a]ca]ca]ca]ca]ca]
ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]caU]ca]caU]ca]ca]ca]ca]c^a]ca]c^a]
ca]caU]ca
***+O+^+j+o+~++,V,,,R-U-d---D../0@112/21282S2X2g2i2|upjd_YTkfa\]ca]c^a]caU]
caU]ca]ca
UV]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]c"a]c
a]c^a]ca]c^a i222E333-4m4|444
5T5555[666J7777778e888(:5:D::|wrmhc]Xkfa\]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca]c
aU]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]caU]ca]ca]ca]ca]ca :;
;!=q==>.>2>A>M>R>b>e>>>D????6@@@+A.A7AACPC[CCOD`D~ytoid_Zkfa\]ca]]c"a]ca]ca
U]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]
ca]ca]ca]ca]ca]ca `D{DDDEF'F6F>FFFGsGvGGGH`HHHI
II#I(I8IIIIJUJJJ~xsnid^XSkf]ca]c^a]c^a]ca]ca]ca]caU]caU]caU]caU]ca]ca
UV]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]caU]ca
JKiKKKLL-LnLLMPMMMMBNSN^N`N{NOPPRFUUUpUvUUVMVVV~xsmhc^Ykf]ca]]ca]ca]ca]ca]c
^a]caU]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c"a]ca]c^a]ca]ca]ca]ca]ca]ca]c^aU]ca]
ca]ca]ca]ca]ca
V"W%W'W*W|WW>XAXQXWXrXXUYWYZZ0[[[[[[\\\Y\\]5^u__`~xsnid_ZUkf]]ca]ca]ca]ca]c
a]ca]caU]ca]caU]caV]ca
UV]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]caU]ca]caU]ca]ca
``2aagbtbbbbbc_ccccc*djddeZeweeeeefNfff0gtgZh{vqlgb]Xkf]]c]ca]ca]ca]ca]ca]c
a]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]c^a]ca]ca]caU]ca]ca]caU]ca]c
a]ca]ca]ca]ca
Zhdhfhhhhiaiij<j?jgjjj?kkkklFlll0mjm{mmmmmnnn~ysnhc]Xkf]]c]caU]ca]c"aU]c"a]
ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca
]caU]ca]ca]c a
n#nlnnnno3ovopDqqq1rnrqrrrrsisstttt$t3t9tJtOttt|wqlfa\Wkf]]]ca]ca]ca]c^a]ca
U]ca]caU]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]
ca]ca]ca]caU]ca t9uuuuuAvvv(w|www xVxYxixxyy#y)y8y~yyzOzozzz{
|7||wrlgb]Wkf]]]c^a]ca]ca]ca]c^a]ca]ca]ca]ca]caU]ca]caU]ca]c
a]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca
7|{|}}~W~~~~~~~~~~$o$BL't@{vqlgb]Xkf]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^
a]c^a]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]c^a]ca]ca]ca]ca
@4u_-=@k{vqkfa[Vkf]]]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]
c^a]c^a]ca]ca]ca]ca]c^a]caU]ca]caU]caU]c a]c a]ca]ca
YsP7_R'y_@p|wrmhc^Xkf]]]]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a U]c^a]caU]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca
'kUX>F#gQ=bqt{vqlgb]Xkf]]]]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]c^a]ca]ca]ca]
ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]c^a]ca tL&
s=4ytoje`[Ukf]]c^a]ca]ca]ca]ca]ca]caU]ca]caU]ca]c
a]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]c^a]ca]ca]caU]ca]caU]ca]c a]ca U]c^a
K,zfJZfuz6zupje_ZUkf]]ca]caU]ca]caU]ca]c"a]ca]ca]c^a]ca]c^a]caU]ca]caU]caU]
caU]ca]c a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a
eg0{-9?N0^L725zupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca
]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca!5FJM_=c8^a5)05AGVzupjd^X
Skf]caU]caU]caU]caU]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca
]caU]ca]caU]ca]ca]ca]ca]c^a U]c^a]c^a
htw_AE[ekzN|vqlgb]Xjd^XSkf]ca]ca]ca]ca]ca]ca]caU]ca]caU]caU]ca]ca]c^a]c^a]c
^a]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]caU]ca]c^a]c^a]c^a]ca]ca]ca(g<?&TpL`lr
-HXbz+Dl{vpkfa\Vkf]c]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]caU]ca]caU]ca]c
a]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]c^a l@NQaDFHVbhw]/
dK{vqlgb]Wkf]c]]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]caU]c
a]caU]ca]c"aU]c"a]c"a]ca]c^a]c^a]ca]ca]ca]ca]ca 69DUagv ZI0t;
Rdpv~ytoje`ZUkf]]caU]ca]c
a]ca]ca]ca]ca]ca]c^a]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca
]caU]ca]c"a UV]caV]ca]ca v9C
jSm!e&,<|vqke`[Vkf]]]ca]ca]ca]c^aU]ca]caU]ca]c"a]ca]ca]ca]ca]ca]c^a]ca]c^a]
ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]ca]caU]ca]c^a 1t*:?v'iQs
b+y8Hzupjd^YSkf]c^a]caU]caU]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca
]caU]ca]caU]ca]c"a]ca]c^a]ca]c^a]ca]ca]ca]c^a]c^a
H0&]:JZqG3{}xsmhb]Xkf]c^a]c"a]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca
]ca]ca]ca]c^a]caU]ca]c aU]c a]c a]ca]ca]ca]ca]ca]ca]ca]ca L0~*::;
{}wrlgb\Wkf]c^]ca]c^a]ca]caU]ca]caU]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU
]ca
gV=+]"38HSw|wqlfa[Vkf]c]caU]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]caU]caU]ca]c.a]c
aU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca +MmoN  O0 



~ytojd_Ykf]c]cU]ca]caU]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca
]ca]ca]caU]ca]caU]ca]c a]ca]ca]c^a]ca]ca]ca  5{i%36?NTdi;KMc
4|wrmhc^Xkf]c]]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^a]caU]c
a]caU]ca]c"a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca 4tYHvx(.LT\fz}@P_;
{vqlfa\Wkf]c]]ca]ca]caU]ca]ca]ca]ca]ca]caU]caU]ca]caU]caU]ca]ca]caU]ca]ca]c
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