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- METALLOPROTEASE (MVP) | NHI BI TORS

This invention relates to a series of substituted [err]-am nosul phonyl- 5
“acet ohydroxam c acids which are inhibitors of zinc-dependent

~met al | opr ot ease enzynes. In particular, the conpounds are inhibitors of
certain nenbers of the matri x netall oprotease (MWP) famly.

Matrix rretalloproteases (MVPs) constltut‘éa famly of structurally simlar
~zinc-cont ai ni . & , N ing and

10 degradatio X : X s ' T mal
" physi ol ogi cal processes and i Mmmggondl t ions. Since they have
hi gh destructive potential, MWs are usual I{ under cl ose regul ation and
failure to mint dihis ivention ratatesitata seriqsegf $ibsH @%ﬁoﬁmmosdfpfwm{hnber of
di seases and ol ogi cal ., diti.gn I ncl udi r ot | agque
. rupture, %eépgf&‘é(pf 'cra&qs'e‘ﬁﬁkcﬁsafei'%‘ Bﬁ%ﬁsl% ‘38 ﬁ %Easp
ul cerati on, WQ’!'% s
-age-rel at ed na uga ?R ggwg@?ﬁ?cﬁbﬁéﬁé%ﬁn@%g of & er&a%ﬁ%é@ﬁ@%%ﬁhe
arthritis, métﬁibmétbﬂ(bﬁrb&a@&CXMMP famipt.ory di seases dependent on mgratory
inflammatory cel | s. Anot her i nmportant function of certain MWPs

is to activate vMatixsetaliegrelanses (MMIPamqrgsﬂmtﬁ@rfaM§f stpcturally simjiar he

pro-domai ns_from their r.ot.ease d h t egul ate
Phe act i ¢ PR Ginta g metalRpEases, ien Mo mVaniestide ireiha " oo

lead to chegré@atehqsf%ikr%émxuar maftix ??&élﬁ@%étﬁ':ﬁpéf%f hefrmi gHYRI lcal

Mor eover have different substra pref erences (shown’in

fol I owi ng Tphbaesses andlie patiblbgical gonditidres. sPinaadh@bhavd h@hedestlfumhvel ons

wi t hin normal and pathol ogi cal conditions. For reviews of MVPs,

see Current PPiMiRhMMPs@IE ysually ynd §99|939299'6|§H°'&ﬁ88 gaifre to maiptain M,
Patents, 19?&901?\'.!0!’?’?‘10&?/ be a coniponent of a number of diseases and pathological

conditions, including atherosclerotic plaque rupture, heart failure, restenosis,
15 pericdontal disease, tissue ulceration, wound repair, cancer metastasis, tumour
angiogenesis, age-refated 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
20 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 pathologicat conditions. For recent
reviews of MMPs, see Current Pharmaceutical Design, 1996, 2, 624 and Exp.
Opin. Ther. Patents, 1986, .6, 1305.



- 2- TABLE  _Enzyme  Qther Nanes

Pref err ed waybsidgset € MWP-1  col | agenase-1; interstitialpcr/EposBégsgocns
L, 11, 1, Vi, X col | agenase )

gel atins MVP- 2 gel ati nase A; 72kDa gel ati nase gel atins; coll agens
Vv, V, VI, X, elastin;
fibronectin; activates
pr o- MVP- 13 MVP- 3 stronmel ysin-1 pr ot eogl ycans;

| am ni n; -2- fibronectin;

gel atins MVP- 8 col | agenase- 2; Bﬂg}%hi I - collagens 1, 11, 111
col | agenase MVP- 9 gel ati nase gel ati nase gel ati ns;

col | agenfSEAXmé. | Other Names | Preferred Substrates el dstin
MWP- 13 [col |'agendse-3 colldgens |, |1,  1]1; gelating$
MVP- 14  |NEtAR- 1 | collagenase-1; interstitial collagens I, dHoVNAR; 2 & 13;

gel ati ng Excessi ve production of |MVP-3 is thought to be
responsifl e for 9 Go4REABNET cal tissue breakddW@SAMNSh underlies a number of
di seases gt s =43 i WYY T 1 £ VALV RS
synovi u @W’gar t ;qéa(%védés(é Rb?i@%? g%gdr{pﬁrgﬁt S a%éCIIé wﬁéﬁﬁg%%é#l%t\hrylg’i S

patients], thus inplicating MWP-3 in the - | rdlastinTdideonsotined by t hgse
di seases{ see Biqchem stry, 1989, 28, 8691 and _  Biochem J., 1989, [258,
115. 113 is allso thought to play an inpor tj@etivatgseprooMMP-18e pat holl ogy

of ost edarth-t-9—anrd—+heurptod—arthr+-s: HRvres t +997, 76,

oo ahb +
Rt i  SEARYSInTho7, 40, 1391. Thd RIBIEOIMROSoRIRIN: oy dsent

<3

717 and
i nvention inhibitf both MWP-3 and MWP-1 3 and |tdp/sndd@h: B%Iaﬁfnsuu lity i i
treating these dijseases. '
MMP-8 collagenase-2; neutrophil collagens I, il, Ili
collagenase

MMP-9 gelatinase B; 92kDa gelatinase . | gelatins; collagens IV, V;

| elastin
MMP-13 | collagenase-3 collagens [, 1l, lli; gelatins
MMP-14 | MT-MMP-1 activates pro-MMP-2 & 13;
| -gelatins

* Excessive production of MMP-3 is thought to be responsible for
5 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 rheumatoid arthritis patients, thus implicating MMP-3 in the
joint damage caused by thesé diseases: see Biochemistry, 1989, 28, 8691 and
Biochem. J., 1989, 258, 115. MMP-13 is also thought to play an important role
10 in the pathology of osteoarthritis and rheumatoid arthritis: see Lab. Invest.,

1997, 76, 717 and Arthritis Rheum., 1997, 40, 1391. The compounds of the
present invention inhibit both MMP-3 and MMP-13 and thus may be of utility in

treating these diseases.



- 3- The over-expressign of MWP-3 is also thought to be
responsi bl e war99n9e67nuch of the tissue damage and chroni city mfT/EM806640

wounds, such as venous ul cers, diabetic ulcers and pressure sores:. see
Brit. J. Dermatol ogy, 1996, 135, 5 52. Furthernore, the
_production of MMWP-3 may al so cause tissue damage in condi tions where
there is ulceration of the colon (as in ulcerative colitis and Crohn's

di sease: see J. Immunol., 1997 158, 1582_,and J. din. Pathol., 1994,

47, 113) or of the duodenum (see Am J. Bat hol ., 1996, 148, 519). 10
Moreover, MVP-3 MRE dVer-exBfadsibiP b A i8 Kidd ®b i .
~dystrophi c epider mﬁﬁl ySsi sng}?l (')sabfg@gﬂep %rlcﬁ. Derggﬁﬁﬁsb%@@%)%fm%?, 428)
“and der mat i muchhefithettistoe damzgeeand chionicitytof cheoniawaungy, sudDés vafdus 184) .
Finally, rupjure of atherosclerotic plaques by MW-3 nmay. | ead to cardiac
-or cerebral f%r‘ﬂ?l? - uleges @&Elﬁs&f‘ %?Pﬂ'e%@@%/Bgé Jsglﬁm%mesm*&ﬁﬁs 135,

“i nhi bitorss 55 may find utility in the prevention of heart attack and

~stroke. Studi es of human cancers have shown that MWP-2 is
~activated on thefFurthetMuRs ithe ptodiRtibn ©F MMPLE friyealéS eduse tiSsid dQ?M%gb,in 1993,
268, 14033) and BB-94, a non-sel ective peptidi c hydroxamate

i nhi bitor, bendiierswhepothase is ulceratianeofitbaselamistinndeerative delfissant pr ol ong

Cancer | Res- Cralyys dieeasebbde | mingl r1o5? 288 ke ad 17 ChnaFapal cpeda,' °°°

I nvention 'Ef"’ﬂés) d\"\éitﬁe%“u%déﬁﬁﬁxe@%?\rﬂ?‘l BshdFe{dds, 148, 5Rof he treatment of
and tunour angl

cancer metastasl genesi s. Vari olis series of MW

i nhi bi tows have Wupeaverd MMPLImagailsmbe linvaiverd inrskin diseabes sasaap! e,
[err]-aryl sul phonam do- substjtut.ed acet ohydroxam c acids are 25 di scl osed

ij n_EP-A oaoémstegphmenid%'gwb@lis bullesacspe W&@d@er,rr;]atm. IRas. E1298, _2(;&. 48880386
The. conpountied BPRrREIShEbeltorte e b iRkres PRfmalaiddl 185,488 4 ne

menbers of the MvRaliamiupture! o dtRélosErtdtio plhliGds BY MAPLE Riay 1BBER6 CaFdia®f

MWP- 3 and MWP-137 wth certain conpounds exhibiting varying degrees of
- sel ecti vi t yoBéerebeal infahetionysBe Ciroutdtions 198P- 96, 39@°- Phus)MMPPS énhiiikorsai n  of
"t he conmpounds. are ent MMWP-2 inhibitaors

15 ay find utility %Ot e 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, 268, 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 xenbgféfts (see Cancer Res., 1993, 53, 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 sulphone-substituted hydroxamic acids.

The compounds ofthe present invention are inhibitors of some of the
members of the MMPfarmiy In particular, they are potent inhibitors of MMP-3
and MMP-13, with certain %’E}'mpounds 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-Z inhibitors.



-4- Thus, according to the present invention, there is

provi ded avegsmsgnd  of formula (I): [reTvPos/6640

5 or a pharmaceutically or veterinarily acceptable salt thereof, or a
pharmaceutically or veterinarily acceptable solvate (including hydrate) of

ei t her entity, wher ein t he broken Iine represents an optional
bond; Ais Cor CH 10 Bis CHerr], 0 or
absent ; Rlerr] and R err] are each independently

sel ected from hydrogen, Cl to -4- C6 al kyl optionally

substituted w : Y ;

Cerr] to ertlfhsghﬁ;éé{/q"{‘é) 5&%@%&?{\’%‘)@ ﬁﬁ‘tﬂrﬁ‘gr%aigrj%rgr\{idzﬁdo%c? g‘pvc\’f%llngh t hey
are attagfegrmibilar@ra Clerr] to (Jerr] cycloalkyl group which optionally 15
i ncorporates a heteroatom | inkage selected fromQ 3SO, SO[err] and

NR[err] or -which is optionally benzo-fused; R Rlerr] is
hydr ogen, halo, Rerr] or ORerr]; R4 i s hydrogen,
Cerr] to (Jerr] alkyl, Cerr] to C4 al koxy, - tlri€lijuor omet hyl or

hal o; 20 Rlerr] is hydrogen or grery 0 C[err] alkyl;

Rerr] is a nonocyclic or bicycl i(gﬂr#’m;:gétem sel'ect egh from phenyl,
thienyl, furyl, pyridinyl dayrige r"?yl , lnapht hyl , i ndahyl, benzothienyl,
benzof uranyl, 2, 3-di hydroﬁen uratlbd_,.(dmz moI yl, quinolinyl,

i soqui nolinyl, benzodi oxe enzi m dazol'yl, benzoxazolyl, 25

benzot hi azol yl and ben%8di o anylg2 any of which ring systens

5 or a pharmaceutically or v_eterinarily acceptable salt thereof, or a

pharmaceutically or veterinarily acceptable sqlvate (including hydrate) of either

entity,
wherein the broken line represents an optional bond;
Ais C or CH;
10 B is CH,, O or absent;
R' and R? are each independently selected from hydrogen, C, to
Cs alkyl optionally substituted with C, to C, alkoxy or phenyl, and
C, to C, alkenyl; or, together with the carbon atom fo which they
are attached, form -a C, to C;g cycloalkyl group which optionally
15 incorporates a heteroatom linkage selected from 0, SO, SO, and
NR® or which is optionally benzo-fused;
R® is hydrogen, halo, R” or OR’;
R*is hydrogen, C, to C, alkyl, C, to C, alkoxy, trifluoromethyl or
halo;
20 R® is hydrogen or C, to C, alkyl;

R’ is a monocyclic or bicyclic ring system selected from phenyl,
thienyl, furyl, pyridinyl, pyrimidinyl, naphthyl, indanyl, benzothienyl,
benzofuranyl, 2,3-dihydrobenzofuranyl, indolyl, quinolinyl,
isoguinolinyl, benzodioxolyl, benzimidazolyl, benzoxazolyl,

25 benzothiazolyl and benzodioxanyl, any of which ring systems



is optionally substituted with ope or two substituents selected from

Clerr] to C ¥Q9928667y| optionally substituted with Cerr] to HA/EPIBEKE400r
hydroxy, Clerr]-Cerr]al koxy optionally substituted with C1 to C4 al koxy 5
or hydroxy, Cerr] alkylthio, trifluoronethyl, trifluoronethoxy,

hal o and cyano; mis 1 or2; and nis 0, | or2;
:Wth the proviso that Bis not 0 when Ais C. 10 In the above
~definition, unless otherw se indicated, g kyl, alkoxy, alkylthio and

al kenyl groups having three or nore carbon atons may be straight chain or

branched chain. Hal o iseeptionkllysubstitatédowith dnewriworsubstituents selected frorhhe
. conpounds of fornula é;l) may contain one or nore chiral centres and

‘therefore can exist a$1$0 &udikyd optienally substifyted with CotaCs alifoxymor

. di ast ereoi soners, as Ll as.mxtures thereqf. T j nvent i i.ncl.udes both
‘the  individual st BYUSECGECY %‘f°’iyrfé°q%‘ﬁg§S&HB§ﬁ8¢edf‘8M3°é]4)a' & any
mxture g thereof. geRABk%YA0 ﬂicggbﬁcjﬁtﬁfof??ﬁ Sty friffGorofibtRygr by
convent i onal techni ques, e, §y. by fractional crystallisation or

~chromat ogr aphy (i ncl ubalegand cyarl;C) of a di astereoi soneric mxture of a
~conmpound of formula (1), or a suitable 20 salt or derivative thereof. An

i ndi vi dual enanti oner "o Bo&mound of formula (1) may be prepared from
a correspongmg opti Cﬁliéb Ql.brr%i nt ermedi ate or by resol ution, either by
HPLC of the racemate usiny a suitable chiral support or, wher e

“appropri at ewitBthé [paévis @ fridt B isvisdtad Wiert AgeCOof the di astereoi soneric salts
~formed by reaction of the racemate with a suitable optically active base or

~acid. 230 Fin thecabavecd efudtigry wmndessf otherwise indicatedhalkil, athoxyi alkwlthiony|
groups can as ci s-stereoi soners or, trans-stereoi son:erf.%gigai n,

XS
the inventi apd a?ke'WYLSTQH{H’éé‘aHH% hree of BipfeAaE0n ANS Mmay be skaigh A as
wel | as m Xpidfied chall! ®HSRY means fiuoro, chioro, 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
15 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
20 salt or derivative thereof. An individual enantiomer of a compound of formula (f)
may be prepared from a corresponding optically pure intermediate or by
resolution, either by HPLEC of the racemate using a suitable chiral support or,
where appropriate, by fractional crystallisation of the diastereocisomeric salts
‘formed by reaction of the racemate with a suitable optically active base or acid.
25 Furthermore, compound of formuia (I) which contain alkeny! groups can
exist as cis-sterecisomers or trans-sterecisomers. Again, the invention
includes both the separated individual stereoisomers as well as mixtures

thereof.



- 6- Al'so included in the invention are radi ol abell ed derivatives
of conpoumgso9nreseof fornula (1) which are suitable for biolpogiEPesioesseidi es.
Conmpounds of fornulae (1) may provide pharnaceutically or veterinarily 5
accept abl e base salts, in particular non-toxic alkali netal salts, with
bases. Exanpl es include the sodi um and potassiumsalts. The

phar maceutical ly or veterinarily acceptable salts of the conpounds of
formula (1) which contain a basic gentre are, for exanple, non toxic
acid addition salts forned with i Nor gani ¢ aci ds such as hydrochloric,

hydr obr oni c, Z:ué& mbrldd"eo“M ehmamm srel.%omaseuéa a@nﬁma%f%mwuﬂdsc

acids, or with organo-su onic acid A preferred group of
Conpoundaffdrrrimar(rl)lvmwlh)aresuitd!biefohblolnglcaBstlsdles absent; R[err] is
hydrogen, Cerr] to Cerr] alkyl optional] substlt ed with met hgxy or
phenyl, or C[&Q']"P?B’%%Oﬁ} %‘}43 (l rprovide phg ”iipa by @f Yeteripagly o ky| ;

sl o, S B I  1

| ncor por gh@fngled MA@ tiTsbdinkPasd potassind salts. fﬂh@mﬁhrm”atelNﬁc@Hy ghich is
optionally benzo-fused; Ris selected from 4- - pyridinyl,

4- (i ndanvthrln)arllylaQertablel*gaitsdhféhQ@mmu@%@f)fomu'@dﬁl\Mblchrﬁomaln a yI)

4- (b I d 4- d f _whi t [

ks U GIRE RTINS I
t [k

OPL] Ol LSy e e W RS o e b et

triflypor Rt With oftgand-carborplicdacisls, ¢d with orgartd-sulphonic avids.cyano; Rierr] is
hydrogen, nethyl, ethyl, nmethoxy, trifluaromet hes fluoro or . chloro; R
is methyl: m ispeefersd gioup of compounds of formuladhds thatmdiereln Bisup of

COTPOUNG el M Ay G 81 1G5 ST b S By B 1
phenyl pr %‘ei‘ayb/'or @J t'oy(ts aﬁeﬁ?ﬁ W'l@hkﬂﬁogeﬁ & 0j techult;lofiR &7d RS, hydr ogen,
met hyl or ; R2, together with the carbon atom to which
they are tegetbehwil;h the carlbom mtqndqmm@mﬂ;&y areyaftaghed: form a C, to C;

| ndant®. SYBlAIoh Sk wich S0STANY B SBarlet didlsrostam Mibos Yelected
from O and NR® or which is optionally benzo-fused; R® 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 C; alkyl optionally
20 substituted with methoxy or hydroxy, C, to C; alkoxy optionally substituted with
methoxy or hydroxy, methyithio, trifluoromethyl, trifluoromethoxy, fluoro, chloro
and cyano; R* is hydrogen, methyl, ethyl, methoxy, trifluoromethyl, fluoro or
chloro; RS is methyl; mis 2; and nis 1.
A more preferred group of compounds of formula (l) is that wherein R' is
25 hydrogen, methyl, ethyl, 2-methylprop-1-yl, but-1-yl, 2-methoxyethyl, benzyl, 3-
phenylprop-1-yl, allyl, 2-methylallyl, 3,3-dimethylallyl; R? is hydrogen, methyl or
ethyl; or R' and R?, together with the carbon atom to which they are attached,
form a cyclobutyl, cyclopentyl, tetrahydropyran-4,4-diyl, 1-methylpiperidin-4,4-
diyl or indan-2,2-diyl group; R® is 4-phenyl, 4-(2-methylphenyl), 4-(3-



-7- met hyl phenyl ), 4-(3-ethylphenyl), 4-[3-(prop-2-yl)phenyl], 4-(3,5-
di met hyl pheryyDp92966¢ 3- net hoxynet hyl phenyl ), 4-( 3- hydr oxynet hyiOTRP2§/06640

4- (2- met hoxyphenyl ), 4-(3-nethoxyphenyt), 4-(3-ethoxyphenyl), .
4- (4-ethoxyphenyl), 5 4-[3-(prop-1-oxy)phenyl], 4-13-(prop-2-oxy)phenyll,
4-[4-(prop-2-oxy)phenyl], 4- (3, 4-di met hoxyphenyl ),
4-[ 3- (2- met hoxyet hoxy) phenyl ], 4-[3-(2- hydr oxyet hoxy) phenyl ],
4- (3-net hyl t hi ophenyl ), 4-(3-trifluoronethyl phenyl), 4-
- (3-trifluoronet hoxyphenyl), 4-(2-fluorophenyl),
"4-(3-chloro yﬁﬂ-é% W —(Ppyridin-2-yl),
4- (pyridi ngﬁ;ﬁlﬁﬁ%ﬂﬂg% iétr’? -y D 4-[3-? 0 et Egt%/p!yﬁgoﬁ 2-yl),
4-(5-et hoxydrymethybhﬁnyﬂ) )4-(31—ﬂ‘iethdwméﬂ1ylphenyl)(4-(3—hydroxymethylphenyl), 4-(2-

di hydr obenzof uran-5 - (qui nol i n-3-yl) benzod| o0xol 2, 2-

di net hyl benmgthexyphe svb.l‘}(%ﬁreﬁthn henyl); f’re(?tﬁlh ey a%ﬂ*ajh% phe&w R4 is

fvarogens 238! i S5, A5 o2 SRR, 4 Bl B RRRERY, 4.

conpounds of3 Wrﬁéﬂﬁ:x&bhehﬂ% tdl{as_(zﬂhﬁtmxyethoxyﬁbwéﬁw] aqd-@err] are bot h

- hydrogen or nethyl or, together with the carbon atomto whi ch they are
attached, f bydnoayethokyminenyl], 4¢3imatbyithiopheml), MlﬂpQMﬂemymhyl) 4- or
- 1- et hyl 4, 4- th 1),
: ?g (Z E :f$§ﬁ@BM9§P§vag%&ifﬁ-%ﬁ%]?yb??@)« S htpre ?eph%d)" 24(? S)
| [
3- net hyl > é@ﬂl@r{ﬁ&w ERWY&'J‘ 2290 ‘Egpélem a?j}y) égﬁ£~y§hdl(§l dual conpounds

of the I1IOV€éﬂ10&9? rﬁmh 4-(5-ethox pyﬁﬁlhéﬁiy@w(ladéﬁé-yl) 4-(2,3-
4- ( 3- et hoxypheny g yI phenyl ]y et rahydr opyri d| n-1
-yl sul phonydqhadatmzaﬁ:ran S5-yl), 4-(qwnqhn;ajyl&»&dtzeqzmd[ox0(§ -yl), 4-(2,2-

c oy e PR RRALb e A b2 fpohsaimiazor 5 0 and Rt i
Sﬁ Qﬁ%ﬁgyf?@ngé?gng%@gg%@ I)3-3tHRt IeheRY 13LfRsFonétRyl, 3-fluoro or
- N hydr oxy- 13{chidgrd: ( 3- et hoxyphenyl ) - 3-net hyl phenyl tpi peridin-1 -
ylsul phonyl ) cyel Rpp%%glﬂgﬁy? Ent') e%gd%roug of compounds of formula (I) is that wherein
R' and R? 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; R? 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-yly; and R* is 3-methy! 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-methyiphenyl}-1,2,3,6-
25 tetrahydropyridin-1-ylsulphonyf}-2-methylpropanamide;
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl]piperidin-1-
ylsuiphonyl}-2-methylpropanamide;
N-hydroxy-1{4-[4-(3-methoxyphenyl)-3-methylphenyljpiperidin-1-
ylsutphonyl}cyclopentanecarboxarhide;
30



- 8- N- hydr oxy-1 . X

-{4-[4- (3wevhmégphenyl ) - 3- met hyl phenyl ] pi peridin-1 - PCT/EP98/06640
yl sul phonyl } cycl obut anecar boxani de; . .

N- hydr oxy- 2- {4-[ 4- ( 3- et hoxyphenyl ) - 3- net hoxyphenyl ] pi peridin-1 - 5

yl sul phonyl ) - 2- net hyl pr opanam de;

N- hydr oxy-2-{4-[ 4- (6- et hoxypyri di n-2-yl)-3-net hyl phenyl ] pi peridin-1 -
yl sul phonyl ) - 2- met hyl pr opanam de;

N- hydr oxy- 2- { 4- [ 4- ( 3- [ 2- et hoxyet hoxy]#henyl ) - 3- net hyl phenyl ] -

N hyar oxy- 2. { A SR s e R AR RAB e BRI IRIN 151 per 1 i ne

-1 -yl sulﬁmE“bhw’kro BUthRE SaBBRAMite; In a further aspect, the

present i‘nvehtl o vi des processes for the preparation of a conpound

of formul a (1)N-hydraxyRafdrde@uethoxyplyenyd)-3-enethoxyphényllpiparidiedt abl e sal t

thereof, or a pharnmaceutically or veterinarily acceptable solvate
(i ncl uli ngswpheayk-Z-Hethylprapanamidel, as illustrated bel ow. | t

w il be apprec'_qi;gg | o SI0fRS ' A3 e 6}@% tIin gertain of

t he processes Ige cr?g%g,p@tﬁe@?@égwlhg ils)%trﬂéthlyt’ S né’g@é%ﬂ’o;ed may be
vari ed arﬂs%hbnﬂ?@ﬁ@tﬁwpﬁpa@bhﬂd@,n factors such as the nature of other 20
functi onal groupswfresent in a particular substrate, the availability of

key i nt er nWehyatrexy-2rid-iMnE-Proethaxyethayvirhenyir 2ieeihyiphenilhy) to be
oop o e s e sty gl onoe the ehorce of
o019, O NONREGR SR RS oRYAHE ek Sl R, 1
Suzuki r edcylsaiphohgl-2-arthylprdpanamide 56, i n whi ch al cohol protection
using a t-butyidi phenylsilyl group is enployed. _
In a further aspect, the present invention provides processes for the
preparation of a compound of formula (1), or a pharmaceutically or veterinarily .
15 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
20 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.
lllustrative of protecting group strategies are the synthetic routes to
25 Example 64, in which an O-benzyl 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.



-9- it wll alsqg be appreciated that various standard

substituent WO 99286%7i onal group interconversions and tr arRGTERIEN664N S
within certain conpounds of - formula (1) will provide other conpounds of
formula (I). An exanple is the 5 conversion of the tetrahydropyridine
derivative (Exanple 28) to the piperidine derivative (Exanple 29) by
~hydr ogenati on. The followi ng processes are illustrative of the
general synthetic procedures which Ry be adopted in order to obtain

t he conpounds of the i nvention. 10 7 A conpound of fornula (1) may

be prepared dir e%%m Jlﬁd’!ti% %@gf‘g}{i%fi?ﬁat varidud' sthdardshibstitdent of finctionhl

“wherein Rerr] is [err and the broken line, A B, Rerr] mand
.n 15 are asgpugy intersbpversidnseahd wansformationg wjthincertaimcompoundsofiedi acy of
‘the correspondi ng carboxyic acid of fornula (1]) wherein R%H\éu] S
hydrogen. formula (i) wilhreavids aher sampousdsof fe A Ay rargplexi la (1i),

31 ol o efvegemsrshyypting il tosiiin deLGRIE aiploat TH% pdis, *7 5.,
“tenperatur edbﬁv%{EMrﬂé@b?bymrg&né?W\f oxyl am ne is conveniently

~generated in situ fromits hydfochloride salt by conducting the
‘reaction in the [fhefohawingfpracessesraredilisteativetof dinegaveral syntheticsui t abl e

"base such as an akali npetal carbonate_.or bicarbonate, e.q. t assi um
‘carbonate. Pregaduses V’Wﬁb"‘%l Omégr’\%f’ﬂg?r{dp OB?%BE*P%HQ’I"I%?“%W?% Wi th
“tetrahydr of Hhe3h di chl oronet hane as co-sol vent, and the reaction
‘tenperature ’

10 A compound of formuta (I) may be prepared directly from an ester of
formula (1t}
R3
A /B/@*‘
o (CH,}. A (in)
RY R* | |
Rso% N—(CH,),,
S
0,
o

wherein R® is C, to C, alky!, and the broken line, AB, R, R% R, R, mand n
15 are as previously defined for formula (1), or via the intermédiacy of the
corresponding carboxylic Beid of formula (Il) wherein R® is hydrogen.

When prepared 'dffé"étly from an ester of formula (I), 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 fram about room temperature to about 85°C. The

20 hydroxylamine is con\?ér‘:i‘fé%ﬁtly generated in situ from its hydrochloride salt by
conducting the reaction mfhe presence of a molar equivalent amount of a
suitable base such as an aikali 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 70°C.



25 is fromabout 65 to 70[err]C

- 10- W0 9929661 t er nati vel y, the ester may be convert ed BCTUERYS®6¢4D ONal
hydrol ysis to t he correspondi ng carboxylic aci.d which is then
transforned to the required hydroxam c acid of formula (I). 5

Preferably the hydrolysis is effected under basic conditions using up to
about a 6-fold excess of an al kali netal hydroxide in aqueous sol ution,
optionally in the presence of a co-solf@nt, at from about room tenperature
to  about 850C. Typically the co-solVent is selected from methanol,

1, 4-di oxan, a Atterndlivély! thePbstBP cdffbrtét b BEAVERSRN HBfbigsighat ur e of
nmet hanol and 1,4- 10 dioxan and the reaction tenperature i rom about 40
t o about thé[oermgsponding carboxylicTaeid swhiske isuthen tramsibinmed & the remuired achi eved
usi ng conventional m de- bgnd form ng techni ques, e.g. via the acyl

chl ori de W&?Wl%‘ﬁm%mu'ﬁﬁﬁr oxyl ami ne hydrochl oride in the presence of

f . . ro = ! hreset t
25 aci b scaveryiaerabl e fidiGysis isHiiaT uhdebabic BOhAROfS Uiifd B B5 Lo *°
4- di met hydtoiit ROGYSIdExeess iof af dikall metal Hyaravdé in aquesedserutidhchl or onet hane,

at fromabout O[err]C to about room tenperature. For conveni ence,
pyri di ne oplipnally én the peasenge of lmecasgolvent, at from about roonmteraperatutesio, any one

f host ,of ' i.d | i i.ati b d. ,F | e,

the aci d AU ERRGr 2 TIIVRE cor soet i peletted fomyBiethansln 4goxen: 9t oo
\ L I X e Chl -
35 (3-d B S ra Bt dnfletaldtbfkehane'y HERURPSH Hishland 18 Y ¢ 1.
hydr oxy befiaxdn aad the reactio tempertturgds fronrcabogt 40 t6 aeddity?Ge@.nopyri di ne, or
by usi ng a_hal ot ri sam nophosphoni um salt such as, .
br onot ri s( pyr r e gubggquent coyplisgBtaR MayHeaghieved paivganventishaher  t ype of
| i i s, d d.i 25 suitabl I t di.chl th

ai ot by FSPET T eifing terijadet. 0. fadfe BE0Lordh 88¥afA &€ o ne- such
as N-net Wﬁ@%ﬂ@ﬂiﬁé‘?&focﬁoﬁde in@h8 Préddi@Pbray bR o4 RirtiSrAale When
ei ther the hydroxyl a

ne or the
such as triethylamine or pyridine to act as acid-scavenger, optionally in the

15 presence of a catalyst such as 4-dimethylaminopyridine, in a suitable solvent
such as dichloromethane, at from about 0°C 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 (Il) wherein R® is hydrogen may be

20 activated using a carbodiimide such as 1,3-dicyclohexylcarbodiimide or 1-ethyl-
3-(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 hexafiuorophosphate. 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



-11- activating reagent, is presented in the formof an acid addition
salt), at frwa929%@about 00C to about roomtenperature. Typi caii/pposioséan 1. 1
to 2.0 nol ecul ar equi val ents of the activating reagent and from1.0 to
4.0 nol ecul ar equivalents 5 of any tertiary am ne present are enpl oyed.

A preferred reagent for nediating the coupling reaction is 0-(7-
~azabenzotriazol-,i-yl)-1,1, 3, 3-tetranet hyl uroni um hexaf | uor ophosphat e
(HATU) . Preferably a solutionpf the acid and from1.0 to 1.2
.ol ecul ar equi val ents of N-ethyidiisopropylanne in a suitable solvent

such as anhadivaﬁﬁgk@ageﬁﬁb@féééﬁtéamﬁ%férnnadﬂatﬂé@u%ddltlon salt), at from
.1-met hyl pyrrolidin-2-one, under nitrogen, treated Wi th up to a 50%

_excess of mmufdrcamnoutdom@mmram eTVpiclaBvachm 1.1 taaRtComolgsmiar 15 to 30
m nut es, W|thu ut 3=fold ex \
hydr ochi or | 684X GN&pgf@eaﬁf@M g ada, Sa eara Ty ok 0 Mpledar soLRenE ne.
opt i onal rﬁé’rg"a _ tenperature. 15 An ester
of for mJF ?ﬂ? e rﬁ@géﬁrgéﬁnt?érrg é?ﬁpfagggne of formula (I11): [err]
“wherein the br okArpréfemrad ubageﬁfﬁirrrﬂednél}r@g tHe cousting readtich BOHYeVi ousl y
~defined for formula (11), by sul phonylation wth a conpound of fornula
(1V): azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexaflugrophosphate (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
10 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 hydroxylamine

hydrochloride and up to about a 4-fold excess of N-ethylidiisopropylamine,

optionally in the same solvent, at the same temperature.

15 An ester of formula (ll) may be prepared from an amine of formuia (lll):
Ra
oA B E R*
(CH,), .ll\ (1)
HN-—(CH,),_

wherein the broken line, A,E, R, R* mand n are as previously defined for

formula (Hl), by sulphonylation with a compound of formula (IV):.

R R*
R°O V)
S0,Z
20 o

wherein Z is halo, R® is C, to C, alkyl and R and R? are as previously defined

for formula (ll). Preferably, Z is chloro.



wherein Zis halo, Rerr] is (Jerr] to (Jerr]. alkyl, and R err] and R err]

are as pr v gpmgyy def i ned for formula (11). Preferablypcimpoes/iodsh®or 0.
-12- When Rl err] is hydrogen, it will normally be advantageous
to protect this secondary am no |inkage with a conventional am ne
protecting group. The reaction may be effected in the presence
of up to a 50% excess of 5 an appropriate base in a suitable solvent at
fromabout O[err]C to about room tenperature. For exanple, when both
Rlerr] and R2 are hydrogen, an approp'r1' at e base is

1, 8-di azabi cy . -7 i U prd ;

di chl or onet ha&gﬁééﬁt 'QL%%%%RI’ ftg’?iﬁé\?l?@'e ?gti@gg%%ér? of (Rﬂlo%dr%l)? be

gener at edetonmdarg!drfinedinkagewitPa ohleriShabamine prbteatingrgrogpbase in a

sui tabl e sol vent, under nrtrogen, and then the sul phonyl ation with from

1.0 to 1.2 nolTbeueactionmaybe effectsd inithy presencasef up to a 50% excesspéni ent | v,
h | | b i '
N0 bits( BRARATApEtR BRseBet aiitaiae sollert 3 ERhFERRUCHC .6 abovtlah of ur an as
sol vent . Jmoeratyre. FP&F%@%U ri BothlIE' B REERL HyAraderarFabopRbtd or mu! a
&FEPR % I's 'y, g

(rr), wh rely on exploitation of either Suzuki

react i onpgkeds $t8-tlazabkyelo[®4.0luhleaT-ene and tesuitablé solvehtis(11) wherein
Rlerr] (but not err]) is either brono or iodo. Thus, in the
Suzuki r dichloromethanel atter ester is treated with from1.0 to 1.5

oresence of 1 AEERYEY 8 FGT B (NEFYIR ospEfd il dibdio g " *°
fl Uoridjegg% 6 g%%&r)gfragtrﬁnﬂ‘ﬂé%%%% sEIEHI¥ 8bRehs, uifder nitFogun) ldmomeRithe and

about 0. equi val ents of a palladiumcatalyst in a suitable
sol vent , sufphonytationogitm froat 110 to .2 molesuitareqsévalentsiaf (tV)esteated.] C.

Typically, the fluoride is cesiumfl uori ge, t he hosphi ne i.s
U110 tol yI phéapmanientiasteh ataLRIingamaY PE(ATHERh oyt PR R tire
O pal T adyiH Mo ARl fatetamide JRIRAL dndafihiole upsydisraahianal |

with -one as co-solvent,

solvent.

16 Further routes to the preparation of an ester of formula (il), wherein R3is
R’, rely on exploitation of either a Suzuki reaction or a Stille reaction with an
ester of formula (ll) wherein R? (but not R 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),, in the

20 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 100°C. 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.



-13- In the Stille reaction, the aforenentioned ester starting
-material of woo%asgrula (11) is treated wwth from1.0 to 2. 0 poi/EPYSi06640

equi val ents of a suitable triaf kyl stannane derivative of fornula
Rlerr]Sn(al kyl)[err] wherein alkyl is, for exanple, 5 n-butyl, in the
presence of from2.0 to 3.0 nolecular equivalents of a tertiary base,

-from0.3 to 0.6 nmol ecul ar equivalents of a triaryl phosphine and from 0. 05
to 0.2 nol ecul ar equival ents of a pall adj!i%lm catalyst in a suitable solvent,
under nitrogen, at from about 65 to out 100[err]C. Typically, the

base is triethyl gitHeestille redcinPihedtbidifehtioridd estef St REkdlidlof t he
-catalyst is palladiumll) acetate 10 optionally in the presence of

tetrakis(t rfqmmlq(llb)hsstwetbwﬁhlfmunmmz Comolerchitar equn&ahewtsmfamlmwwdr ous
acetonitril |n at | east

one of R a @fmSt?Q"B'E'ﬁQP”Vat‘Vq qr’]fafg?St eg{s " aﬂgﬂu Wg’e!(:‘ﬂ Pﬂle’éﬂfﬂﬂiened
| I)Lgmo} heRf[ eﬁrﬂu afrf@'é' sé’rﬁc%ﬁfﬁ&rneé 0to 3. (ﬂ‘ngl ngti]lg @l)etlxg‘gf {{% l east

err| en by conven 1'0

- procedur es bas@qmﬁ ;B8 ky b8 mmem‘éqmaléﬁtsmflaam(a h&spHin&hnd frombems\ 20
“wherein Ris as previously defined for Rerr] or err] but is not

hydr ogen, Xta@@ molecularggubaients of amaliadium catalystin arsyitable salventbusdereavi ng
d h

Phoor por ar caRe; af Batahaut ARBetaul a08:E " TR, 8 o 8 siBiiatng

N hyd

5 compoutty Bfosshiffls AAPIYpREEifing SEtatlets Banadiuhfip foctate V5LO0E0

st r at egyiomayptienally |d\th>élbmndardfmaréltls(?ermié?Wlpﬂidsphlr@)p@lﬂmﬂm(O) and the A

suitable | eaving group may be selected from hal o e.g. | oro, brono or
i odo), ([ er s¢lventisgnhydrauiscacatenitie oxy, trifl uororret hanesul phonyl oxy and

~arylsul phonyl OXyC(e?taﬁ\ estery’s o%r%lua &n\cvher in‘at Igat %Inlée&%“ Rdﬁi 8{1}/&)"
than hydrogen may be conveniently obtained from the «-carbanion of an ester
of formula (I1) wherein at feast one of R' and R? is hydrogen by conventional C-
15 alkylation procedures using an alkylating agent of formula (VA) or (VB):

RX X-W-Y
(VA) (VB)

20 wherein R is as previously defined for R' or R? but is not hydrogen, X and Y
may be the same or different and are suitable leaving groups, and Wis a C, to
C; alkylene group which optionally incorporates a heteroatom linkage selected
from O, SO, SO, and NR® or which is optionally benzo-fused. When R®is to be
hydrogen in a compourid of formula (1), then a conventional amine protecting

25 group strategy may be of advantage during this alkylation procedure.

A suitable leaving group may be setected from halo (e.g. chloro, bromo

or iodo), C4-C, alkanesulphonyloxy, trifluoromethanesulphonyloxy and
arylsulphonyloxy (e.g. benzenesulphonyloxy or p-toluenesulphonyloxy).



-14- Preferably, X and Y are selecteed frqoqm brono, iodo and p-

t ol uenesuhyah 951356<Y - The carbani on may be gener atpedt/RPo8/06548N
appropriate base in a suitable 5 solvent. Typical .base-sol vent caonbi nations
may be selected fromlithium sodi um or potassi um hydride, |ithium
sodi um or potassi um bis(trinethylsilyl)am de, Iithiumdiisopropylam de
and butyllithium together with tol uene, ether, 1,2-dinethoxyethane,

t etrahydrofuran, 1,4-dioxan, di metyyy! f or mam de, N, N-di met hyl acet ami de,
1-net hyl pyrrolidin-2-one and any 10 m Xture thereof. Preferably

the base is squfefarabiydX Sied Yate! Stdectet iRt brémaDindd and

di met hyl formam de, optionally wth anhydrous tet rahydroPIJran as co-sol vent,
.or arblpenesusliphonyloky! pyrrol i di n-2-one. For nonoal kyl ati on, up to about

a 10% excess of base is | oyed ilst, for di a.IF t)ationa frto about 2
o about 3 15 The aRrbain wRy REOSIS e behoi ShppRpdbase fla suitdble

Typical l ' i under

n D) o Sonlet, THbRATbARe 5o EoiditatBnsiial be SeeaTRENFG, (D0
requi r ed saldiuthdripegasdent hyalridel fithhampsodiopeoapotassium Clearly, when

dialkylation is required and Rl and R2 are different  the 20 substituents
may be i ris(imethylsilyamidrdithimadisapsopyamide apd hutyllithiym, togeiharwith

PLoDS. o toluene, gineh, 2 BLNRARE BBl b SR sGe Y oL o7 et o
in the prseintiotinamide! NNIdimBtHyRacktamit, ecrictiylgyvolidih-206ke ahdamyy dr ous
pot assi um car bonate I n 25 anhydrous di nethyl sul’phoxi de or anhydrous
1, 2- dhoretrhixkyrettherenf. under ni trogen, at about roomtenperature.
Preferably the base is sodium hydride and the solvent is anhydrous
dimethylformamide, optionally with anhydrous tetrahydrofuran as co-solvent, or
anhydrous 1-methylipyrrolidin-2-one. For monoalkylation, up to about a 10%
excess of base is employed whilst, for dialkylation, from about 2 to about 3
15 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 alkylating agent at the same temperature.
Clearly, when dialkylation is required and R! and R? are different, the
20 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.




- 15- Clearly, an alternative variation for preparing a conpound
~of fornmula (WD99/296671s to i ntroduce Rl err] and/or R err] intoPGI/BRasto6essde
brono or iodo internedi ate before further elaboration via, for exanple,
a Suzuki or Stille reaction. 5 An am ne of formula (I11) may be

obt ai ned by standard chem cal procedures. For exanple, when B is
absent, mis 2 and nis 1, a suitably N prot ected piperidin-4-one of
formula (VI): [err] wherein P is a,gconventional am ne protecting
group, is reacted with a carbani on 10 deflgvative of a conmpound of - formul a

(Vi1): [err] Clearly, a aﬂ‘Qﬁérﬁhﬂv@véﬁaﬁ Wr@\‘éj%lﬂ%%@?Hrp%?ﬂdfd?rfoafn?ﬁﬂ?‘(h? (1)

and Rlerr] and Re previ ousl ormul a

provi de a Cmmduf:ewrandlsr R‘%/lritd)h suutable bromo or iodo intermediate before H
(Mill) Preferably, Z is chloro,
“bromo or i odiether elaborationuiadar emmple( wi‘pqzuksoesml%rqasaono an aryl tithium

~or aryl i gnard der i Y | st. ,of t.he { an ne, protecting
gr oups a\cfihl | abl eA'ba'lng‘ XP@BPL%\Q?"WY%% fﬁbtglﬁllg ?%%L?h%}“cﬁ!enzyl . 20
procedures. For example, when B is absent, mis 2 and n is 1, a suitably N-

protected piperidin-4-one of formula (VI1):

o
P"E/V'/ v

wherein P is a conventional amine protecting group, is reacted with a carbanion

10 derivative of a compound of formula (V1l):

RS

wherein Z is as previously defined for formula (V) and R®and R* are as

previously defined for formula (ill), to provide a compound of formula (VIH):

R:l
H (Vi)
. -
PN

Preferably, Z is chioro, bromo or iodo.

15

Conveniently (V1) is converted to an aryliithium or aryl Grignard
derivative whilst, of the piethora of amine protecting groups available, P is
typically t-butoxycarbonyl (Boc) or benzyl.

20



-16- When P is Boc, (MI11) may be transforned directly to a

conpound &fo99n9eé0rmula (111), wherein the broken |ine reprpesatiiosnssapond, A
is C, Bis absent, m is 2, nis 1 and Rerr] and Rerr] are as

previously defined for formula (I11), using 5 trifluoroacetic acid
optionally in a suitable solvent such as dichl oronet hane at about room
tenperature. Alternatively, when P is benzyl, (VIII) nmay be converted
in two steps to the sane conpound of formula (I11). For exanple, in t he
first step, dehydration may be effectd®-in refluxing tol uene using p-

asulting bl kWil & 855 EuERY BeSnABRRba el SEPMARHAA Secong
step, MaYormulal{Rl)2@Aerdifdhe brokenLlind fpireséntsla BOAERIPCIBLS dbzehefmhuxi ng

t ol uene foll owed by treatment of the reaction m xture, at room
t enper at is 2, nis 4 fanel Rhand R areras previously defined for formula (1), usinigi s

Wher eifn EHUIPBRENE RO ORIGEAIN 51 A SUIRBIESAVENIE F9dicBlosmemiang dbsent * m
e o i ' ' - f |
7 oot P R, Ryl P b i o

hydr ogengabhesrte® il twd efsps to theAldng Bainpoting, of foeseal (il Fugredangslecipndi ti ons
may be enployed to convert the revi qusly descri bed N-benzyl al kene

(1, 2, 3, 6thefirsiisjen,qshydaatian mayi h@ege@tpdtle rgﬁ;mtn@t@aﬁ%e psifg Pdi ne

derivati directly.in.one step. FRurthernpre, thi L] V. at ur at ed

pi peri di X@U?Eeﬁ‘ﬂ Bhoé\?aq(f'(gﬁpg 9 ﬁ%ﬁéﬁé{‘égpi’?@ﬁh‘%v&rﬁ?é@%ﬁ'qﬂ ?fsti‘goc by

st andgy d (& RO i ' e)! il tABYEcohbaniep

trifl ﬁ{)r(g%%g?lﬁ%%d | %gf%%t@m%%ﬁ?@&émm ) Q her QPn nes'qg‘?yf ormul a
(111), wheraciaevdd usingmehloredthyl ehardfatrhaterin refiixisg bolagne dollowetkbyr i bed, '
can be obtained either by analogy with the processes, . described in the
Pr epar at t&@meat of tie l@acégn FRixtER: aloeem tsmpsrature. pith&ither sethanol or,
accor dan%@h%élh standard t ext books on organic chemstry or literature

pr ecedent’, Omreadily accessible starting materials using appropri.ate
reagents arHis URaturatedosipeiidinethay be converted to a compound of formula

15 (111) wherein the broken line does noft represent a bond, A is CH, B is absent, m
is 2, n is 1 and R® and R* are as previously defined for formula (lil) under
conventional catalytic, or catalytic transfer, hydrogenation conditions.
Alternatively, these hydrogenation conditions may be employed to convert the
previously described N-benzy! alkene (1,2,3,6-tetrahydropyridine derivative) to.

20 the same piperidine derivative, directly in one step. Furthermore, this fully
saturated piperidine is also available in one step from (VIll) when P is Boc by
standard ionic hydrogenation using, for example, triethylsilane and
trifluoroacetic acid in dichloromethane.

Other amines of formula (l1l), when neither commercially available nor
25 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



30 . -17-

Mor eover, pemamse29séi | led in the art will be aware of vari at i POHEPS8/066400
alternatives to, those processes described hereinafter in the Exanples and
Preparations sections which allow the conpounds defined by formula (I) to

be 5 obtained. The pharmaceutically and veterinarily acceptable
base salts of the conpounds of formula (I) may al so be prepared in a
conventional manner. For exanpl e a sqlution of the hydroxamc acid is
treated with the appropriate base, eitfher neat or in a suitable

svapor at i on undeMOBAYEESrS R sile 6 b iEhe BWerdofald@iisih B8R an
veterinaril yaesaRedth cthast pracilises Yeseribed hersindfer in th€ BExanisiés aRdan
anal ogous nmanner by treating a solution of a basic compound of formul a

(1) with thdreparations seetions whidboallow fheesoropoynds definechby farmsa (Y to be
I nt erconver&@g using ion-exchange resin techni ques. 15 The
bi ol ogi ca? 2i0edi es of ~the conpounds of the present invention were

determned by t el Obh MG tigdly 47 Vetinallly dbeBtabiOBACH salls gl 1 Ly of

t he conpounds cl eavage vari ous uorogeni c pepti des

by MWPs 1, compbundls & fddndladl)ay ao be preplted #sa apavéntiordVsarher3.Fd? and
14 are based upon the original protocol described in FEBS, 1992, 296,
263, with tlexamplea sobdtion ofthediysdroxamigeanid isdeeatad véth the apprapriatetbase, of
MWP- 1 . Enzyne Preparatipn 25 .alytic domai n, MVP-1 was
“prepared in qﬂp?ﬁ@?a@rﬂf‘raa?u'%g’é%ﬁf’@ﬁng and tgﬁdﬁﬁcﬁlhw é@l.t ’ﬁ%ﬁggc?tme&bt\ft i on of
CMWP-1 (1fegry Ly 2lirh 0P th cBbnagivapehenyl mercuric
acetate icﬁp’\f}k%?t a 0@% ?%%{f&fgg%ﬁgﬂ?gﬁ‘{. on r%f()@lrrei\/?aaf orn20 A m nut es at
37[err] C. MPharmseutitally ahd witednarily BocsptdBle asidadditidit salts(Sdmbe Tr i s,

- 200mM NaCl, 5mM CaCl[err], 20[err]M zZnS(J err] and 0.05%Brij 35, pH 7.5) to
‘a ' obtained in an analogous manner by treating a solution of a basic compound of

formula (1) 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,
2,3,9,13and 14.

20 The assays for MMPs 2, 3, 9 and 14 are based upon the original
protoco! described in FEBS, 1992, 296, 263, with the minor modifications
described below.

nhibition of MMP-1

Enzyme ratio]

25 Catalytic domain MMP-1 was prepared in Pfizer Central Research
laboratories. A stock solution of MMP-1 (1M) was activiated by the addition
of aminophenylmercuric acetate (APMA), at a final concentration of 1mM, for 20
minutes at 37°C. MMP-1 was then diluted in Tris-HCI assay buffer (50mM Tris,
200mM NaCl, 5mM Caélz, 20uM ZnSO, and 0.05% Brij 35, pH 7.5) to a

30 concentration of 10nM. The final concentration of enzyme used in the assay

was 1nM.



30 concentration of 10nM The final concentration.,of enzyme used in the

assay W@ 89/5966vM PCT/EP98/06640 - 18-
Substrate The fluorogenic substrate used in this assay was _
Dnp-Pro-[err]-cycl ohexyl - Al a-d y-Cys(Me)-Hi s-Al a-Lys-(N-Me- Al a)-NH2 as
originally described in Anal. 5 Biochem, 1993, 212, 58. The fi nal

substrate concentration used in the assay was 10[err]M

Det erm nati on of Enzyme Inhibition The test conpound was

di ssol ved in dinethyl sul phoxi de and dig-ut ed wi th assay buffer so that
no nore than 1% di net hyl sul phoxi de was present. 10 Test conpound and

enzyne were adubstigle each well of a 96 well plate and al lowed to

addi t1on of subeTudeBsRBerata B5eq i A0kl Bastns PiaTteRioRtote |

. ) P Al Ot T ' .
Pl uor i nofiaCHERMeIHiL Mailys (NIRSACEI, o8 BRgiaf BescfBediifhnde N0 @
excit & i @iootrenel, 4998212, 58. Ihe fimal substeatestineentratioh esgtfin tiie 44€ayym The

pot ency of inhibition was measured fromthe anmount of substrate
cl eavageWstst H#Md using a range of test conpound concentrations and,

fromthe resuld itn dose-r Qnse LBy H an | C50 val ue (the _
concentrati on~#—&?ﬁ%ﬁ9&ﬁﬁ@¥ﬂﬁ-@ﬁg@—@nhi bit 50% of the enzyme

activity) was Tha et 86@mpourd WCﬁWilesélyea i@HirNMﬁy?sulb@(Bxiae% gﬂri]{geﬁ/wp 9 were

Enzynme Preparation alytic domai ns”MWP-2, MWP-3
pr epar ed with #saydsuffer sodbat nalmétesthanctt|dinettod sulpbexide whs presaitut i on of

LML R - Y ST PR A R
o' el 5 el or 3¢l ot o7 Bhfve B P b ¢
37[ err] Caddiipntaubatrate’ Pldtas Weteé thérethoubated for Mour at 37°C prior to
determination of fluorescence (substréte cleavage) using a fluorimeter
(Fluostar, BMG LabTechnologies, Aylesbury, UK) at an excitation wavelength
15 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 ICg,
value (the concentration of inhibitor required to inhibit 50% of the enzyme
activity) was calculated.
20 [nhibition of MMP-2, MMP-3 and MMP-9
Enzyme Preparation
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
(1uM) was activated by the addition of APMA. For MMP-2 and MMP-9, a final
25 concentration of 1mM APMA was added, followed by incubation for 1 hour at
37°C. MMP-3 was activated by the addition of 2mM APMA, followed by
incubation for 3 hours at 37°C. The enzymes were then diluted in Tris-HCI
assay buffer (100mM Tris, 100mM NaCl, 10mM CaCl, and 0.16% Brij 35, pH
7.5) to a concentration of 10nM. The final concentration of enzyme used in the

30 assays was 1nM.



assay buffer (100mM Tris, 100mM NaCl, 10nmM CaCl[err] and 0.16% Brij 35, pH

7.5) to a cowopamkwedri on of 10nM "The final concentration of ATAYERSZN6640 | N
the assays was 1nM

-19- Substrate The fluorogenic substrate used in this
screen was Ma- Arg-Pro-Lys- Pro- Tyr- Al a- N\va- Tr p- Met - Lys( Dnp) - NH2
‘(Bachem Ltd., Essex, UK) as originally 5 described in J.Biol.Chem, 1994,
269, 20952. This substrate was sel ected because it has a bal anced
hydrol ysis rate against MWs 2, 3 and 9-{8{err]/ km of 54, 000, 59, 400
~and 55,300 s[err]_ Merr] respectively). The final substrate

‘concentration us he assay was S5[err| M Det erm nati on of

“Enzyme Inhibitio . ' A rgbre i RLDN-

Ul phoxi de and di T grogenig3EpEae GUARAR dsef LEs e P Ry

“di met hyl sun ' -Mets: -NH,TBdchepipfdiNEs Z8originaily added to
“each wel | oﬁ%%%ﬁpl at e?ﬂcf?éip) %ﬁdocwed to .equﬁxﬁé’?gt e fogmlig m nut es
“at 37[ er r§ Cdescrilredirbd.Biol.Gherhe 1 9p4; 269,:20952e This subisiratesvasnselegiost r at e.

et er i nat | Rcave RS Belancod Bylioieis g ropitt IER J53 4k Oy o
- LabTechnol 0&'4%0 @?I’ %{?d)éé%r?%%ﬂ]@ Nﬁhre%gt%bfifélw;nTH@ﬁﬁél@%’éﬁafg 328nm and

~em ssi on wavelengd e potenCy o hi bition was neasured from

‘the anmount egbnéeipatior 6sed mathagssapad using a range of test conpound
~concentrations and, fromthe resulting dose-response curve, an |IC50 val ue

 (the 20 concent r Patermination of EnEy ﬁi:! a8 t o i nhibit 50% of the enzyne
bn Tredest! compound was did N T ety iprbiide and diluted ENZY™®

activity% was | at ed
with assay buffer so that ne more than 1% dimethyl sulphoxide was present.

Pr epar at

Test compound and enzyme were added to each well of a 96 well plate and
-allowed to equilibrate for 15 minutes at 37°C in an orbital shaker prior to the
addition of substrate. Plates were then incubated for 1 hour at 37°C, prior to
15 determination of fluorescence using a fluorimeter (Fluostar; BMG
LabTechnologies, Aylesbury, UK) at an excitation wavelength of 328nm and
emission wavelength of 383nm. 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 1G5 value (the
20 concentration of inhibitor required to inhibit 50% of the enzyme activity) was

calcutated.

Inhibition of MMP-13
Enzyme Preparation
25 Human recombinant MMP-13 was prepared by PanVera Corporation
(Madison, Wisconsin) arid characterised at Pfizer Central Research
laboratories. A 1.9 mg/mi stock solution was activated with 2mM APMA for 2
hours at 37°C. MMP-13 was then diluted in assay buffer (50mM Tris, 200mM
NaCl, 5mM CaCl,, 20uM ZnCl, and 0.02% Brij 35, pH 7.5) to a concentration of

30 5.3nM. The final concentration of enzyme used in the assay was 1.3nM.



25 Human reconbi nant MWP- 13 was prepared by PanVera Corporation

(Madi son, wWooegeess? n) and characterised at Pfizer Central Res&gkmene640

| aboratories. A 1.9 ng/m stock solution was activated with 2nM APVA for 2
hours at 37[err]C. MW-13 was then diluted in assay buffer (50mMM Tris,
200mV NaCl, 5nmM CaCl[err], 20[err]M zZnCl[err] and 0.02% Brij 35, pH
7.5) to a concentration of 30 5.3nM The final concentration of enzyne used
in the assay was 1.3nM

- 20- Substrate 2@ f 1 uorogeni c substrate used in this
screen was DnpzPr -Ct:ha-GIy- Cys(Me)-Hi s-Al a-Lys(NVA) - NH2. The fi nal
substrate con on used in the 5 assay was 10[err] M

Det er mi nati on hdsi4eQ N0 i bt S

D eeorag | on e f éﬁﬂ%ﬂfﬂﬁ%%@éeéﬁgddf‘ |tﬁ'?§3'e@ﬁ’%gﬁ{p£g%ﬁ%? so t hat
no nore t(hyss(Mb)%idiAﬂatllyﬁKNMA)mH?i Taeviiral pubsteate.concenffation asad o fise and
enzyne were added to each well of a 96 well plate. The 10 addition of
subst rat ASSgYWaRS10M. initiated the reaction. Fluorescence intensity

was det erm ned using a. 96 wel | I:fltebf.luorirreter (Cytofluor 11; PerSeptive
Bi osystens, | ctel 0 iRexcit ati on wavel ength of 360nm and

em ssi on wavel {widst ebnfhfimid ggg-ggg],@équ;ﬁ, '@)pg idhi é/?ﬁ red from
t he amount of substrate cl eavvglge (l)bt ai ne usieFl amlpgrl?gtea 0 qgg?t%?onpound 15
concent r avithbassanbuffér sothatemormene tharg1%odimeted sultoxide was maséfb0 val ue

(the oncentration of inhibitor ired to jnhibit 50% of the enzyne
acti vi ty)-lg%§°mp°%’éil gbeyne were@fiqeegjutq earhvwelloba 86 well plate. Theenzyne

2 ) T . i ' T pri 24 |
Resoaioh dtitih,of subet(ERE 3 Yokt il PidRdd T foatfiln  FRRRGSEande MeASHy Vol oo
for 20 mivpas @stetinined uaﬁg%r96%éuqd;lhtwmﬁm_é@rwﬁoﬂu@ﬂupPeEé@Mdeol m of

e

trypsin gﬁ? gma, Dorset, . trypsin activity was then neutralised
by the adiipsystams; Irsn] eramigghamyMAbgtar gxcitation wavelength of 360nm 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 ICs, value (the
concentration of inhibitor required to inhibit 50% of the enzyme activity) was
-~ calculated. |
nhibition of MMP-14
Enzyme Preparation
20 Catalytic domain MMP-14 was prepared in Pfizer Central Research
laboratories. A 10uM enzyme stock solution was activated for 20 minutes at
25°C following the addition of Sug/ml of trypsin (Sigma, Dorset, UK). The
trypsin activity was then neutralised by the addition of 50ug/ml of soyabean
trypsin inhibitor (Sigma, Dorset, UK), prior to dilution of this enzyme stock
25 solution in Tris-HC| assay buffer (100mM Tris, 100nM NaCl, 10mM CaCl,,
0.16% Brij 35, pH 7.5) to a concentration of 10nM. The final concentration of

enzyme used in the assay was 1nM.




trypsin inhibitor (Sigma, Dorset, UK), prior to dilution of this enzyne
stock 25 sovowvpesseTn Tri s- HCl assay buffer (100mM Tris, 100wietrhee/066460mVi

‘CaCl[err], 0.16%Brij 35, pH 7.5) to a concentration of 10nM The final
concentration of enzyne used in the assay was 1 nM

-21- Substrate The fluorogenic substrate used in this
screen was Ma- Pro-Leu-d y- Leu- Dpa- Al a- Arg- NH2 (Bachem Ltd., Essex,

UK) as described in J.Biol.Chem, 5 1996, 271,17119.

Det erm nati on of enzyme inhibition -21- This was perfornmed as
described for MWs 2, 3 and 9. I n human t herapy, the conpounds

of formula (1), $ubstrataharmaceutically 10 acceptable salts, and
h t |1 t abl f th tit
Bami i stered al oFES TREaRNTG ShsYBIE Prg it %ﬁéfﬁ%&v@%%ﬂc%?ﬁrgam%-éewt ha

phar maceut i - t n M
adm ni st rat[?gé]ﬁgﬁgrgt an%jghga‘ﬁgr#ﬁcg&t&?’gg{ﬂ{éggb?@eﬂé&ﬁJjBﬁ)l hey may be
admi ni st &r etD9B, @71y 17h19he form of tablets containing such 15 excipients

as starch or |act ose, or in capsul es or,ovul es either alone or in
adni xture with cXeiesningtion ofenzymerdphibdion of elixirs, solution or

T ected, for fﬁﬁ&%ﬁ%ﬁiﬁ%ﬁ%ﬁ@b&d BMMER GG, TIohocon aeo, b
and are best used in the formof a sterile agueous sol ution which may

contain other substances, for 20 exanple enough salts or nonosaccarides to
make the sol uti dp humatmmerawtﬂ'le compgunois. of#wmdatﬁlﬂ)rtheﬁmmepmaﬂyt er al

e by AGERE oS And bhuriassuiinBlacceR s salyaros RLAHIS AT Fan
conventi ongl e difitistered alone, but whiyitally B8 adhlifiserd® fHAGmMHARE Witgh' sal ts

may be adm ni opl C
pharmaceutical carrier seiected with regard to the intended route of

administration and standard pharmaceutical practice.
They may be administered orally in the form of tablets containing such
15 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 intravenouély, intramuscularly or subcutaneously, and are best used in
the form of a sterile aqueous solution which may contain other substances, for
20 example enough salts or monosaccarides to make the solution isotonic with
blood. For other route$ 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.
In 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 via 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



25 in the formof sterile creans gels, suspensions, |lotions, ointnents,
dusting wopeyssgs S, Sprays, drug-incorporated dressings OrpoMi/EPI8/06d40 N

patch. For exanple, t hey can be incorporated i.nto a cream consisting of
an aqueous or oily emul si on of polyethylene glycols or liquid paraffin,
or they can be incorporated Into an oi ntnent consisting of a white wax
soft paraffin base, or as a hydroge

-22- with cellul ose or polyacrylate derivatives or other viscosity
nodifiers, or as a dry powder or lLppuid spray or aerosol with
butane/propane HFA or CFC propel l ants, or as a drug-incorporated

dr essi ng withlcellulase a:rm:llyacrylatesdemngaﬂmﬂdi cahemv:sm&tyfmoﬂﬁees farrasoa dry

| yet hyl I I t ed hyd |,
Py ocol | BPMCSLSGHGHS SPAY 1 RicsBLvEn htanalBrRares A" GEfounds " and
salts mye%ggggﬁgs“bﬁs re&’rup%{:é‘%%celcf’re?% ng b agraPRxll)é"érEsﬁﬂngRﬁ' ate

buffers erivatives), preservatives

(e.g. s whﬁé%@ftgﬁmﬂm m*‘d@yetﬂy&né@ﬁdl impregrated gauze altessings onidtht y (e. g.

sodi um 10 chl ori such formul ations nmay al so contain
st abi | i sehydragel, ;Slyquuatd \a@nate °f film dressingse Meragveh thﬁé’m@ﬁﬂ@

adm nistration.to hurran 0

conpounds ang salfs MAY.DE WE %rﬁ wtr%iql.ﬁ%lhhé? e 3& %@&%%ﬁbré&{a&g% ny/ kg,
in single ! Rickiffierd céﬂl!lo@éﬂ@ﬂ{/éhvé rRseneitiveapsy.es 15
could con?gﬁ%rgfyigrensgt%iz toer g@@ active corrpszmd for admwn:glstratlon
singly  benzalkowiunr cMnruéea(BZK))larm agentsjo @djusitenicity (e.g. sodiuntThe
physician in any event will determ ne the actual dosage which will be

nost Gi t WPEJELr an individual patient and it will vary with the age,

wei ght and ﬁn%;.gﬂf%aﬁnafaubn«s@éuhﬁ@oﬁa.n%&étgmersme rgaea igegges are

exenpl ary of t average cas ere course 'be |n I vi dual

i nstances wher pepegitiRig &1 the rodt@meddﬂmet}atmm@hanwnqnam& SHeatmlysuch are
within the scope of this I nvention or veteri naré use,

conpound desags leyeho{ the CQIT‘PQURK& ef fareuia (1) and tfa@r:@@lt%mae/ Re from HHOof | Or
a veteri n? rbb ¥ngalﬁce tsé}rt{cl;lg osroc]n%%g u%fseg.' t'ijllﬁl S, Fd?téxga}‘nplé,stablets or capsules

15 could contain from 0.02 to 500 mg of active compound for administration singly
or two or more at a time as appropriate.

The physiE:ian 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

20 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 (l), 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.



25 admnistered as a suitably acceptable fornmulation in accordance with

nor mal woterdasary practice and the veterinary surgeon WPCT/ER9§/eG64é ne
t he dosing regi mren and route of adm nistration which will be nost
appropriate for a particul ar ani nal .

- 23- Thus the invention provides a pharmaceutical conposition
conprising a conpound of fornmula (1), or a pharnmaceutically acceptable
salt thereof, or a pharmaceutically acceptabl e solvate of either

entity, together with a 5 pharnaceutic@3y acceptable diluent or carrier.
.1t further provides a veterinary fornulation conprising a conpound of -
formula (1), or Hhustheinvention piyidgs:apharmageuticRbeppositipn SoOsINGari | y

Acoopt abl o SAmpaiad Bf forkiu i) B'a Sidrmaeedigg) Aftoplinid s REROe A, Y
compound ofpifBdefrichlly aciertatid soRaRs BRERNEI ity Nogemepliabl £ sal t ther eof,

or a pharneceu cepta sol vate of either entity, or a
. phar macest i pldmraventisally accepdableidiuent emsardgér.t he foregoing, for use as
-a human nedi cament . In addition, [t provides a corrpoug%fof

formula (1), or Wiwthesnraydesp veterinary dofmpiption sPMPrigKig-R FOMpOUR

veter| ¥ i abl _ . L ;
{or mul a1 orfoEBRECH, 3R E8rtA ablodabetaltierddt: 0P vBtehal Stcditible
medi canment . selvate of either Ehtityeto Mgith asetsrinarifhaceaptabiei diaent oveasieiert he

use of a compound of ~formula (1), or a pharnaceutically acceptable salt
thereof, or a Thewention@scpiovidesaepmabliad odfarmiuda ), @iaher entity, for

Creat mofl” naTTAGSHBSAY SCoREUARIP SRS BP AT PR AT LR PRotraE ©
I ndi cat ed. ; P iti I
(), o T veghuate, of it Enfty; 6 ApRTERakR ERRPSKIBNTITRAHDS St ONRE,

accept abl e fopdgting, fof usée aex hemahtryeditament. the manufacture of an ani mal
medi cament for the curative or prophylactic 25 tre Srrent of a nedi cal
condition for whinadditionvit prenidestapeornpound ot farawla (1), or a veterinarily

acceptable salt thereof, or a veterinarily acceptable solvate of either entity, or a
15 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 (l), or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate of either entity, for the manufacture of a

20 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 (1), 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

25 treatment of a medical condition for which a MMP inhibitor is indicated.

Moreover, the invention provides the use of a compound of formuia (1),
or a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate containing either enfity, for the manufacture of a human medicament for

the curative or prophylactic treatment of atherosclerotic plaque rupture,



Mor eover, the invention provides the use of a conpound of formula (1),

or a phar meoesitdéenl | y acceptable salt thereof, or a phar maeevEr®ehéeto
accept abl e solvate containing either entity, f.or the manufacture of a
human medi canent for the curative or prophylactic treatnent of

at heroscl erotic plaque rupture,

- 24- nmyocardi al infarction, heart failure, restenosis, stroke,

peri odontal disease, ti ssue ul ceration, wound repair, skin diseases,
cancer metastasis, tunour angi ogenegai s, age-rel ated macul ar
degeneration, fibrotic disease, rheumatoid 5 arthritis, osteoarthritis and
i nf | ammatroygcatdiad infarctivap badddailure, resjenosis,ystroke, pefiodontal disease] | s.

It al so Qrovid s the use of a cor%(i)uad of forml aggtéé or g veterinarily
accept ab|"&SE§IHCqH PRoWoURd repYE sk HiseAses. v 18518, 240U nt ai ni ng
ei ther anlg“r‘%éﬁééis,fﬁﬁ- distedBnsEqat Hé@eﬁ%rﬁBﬂ?ﬁbﬂ%F diSl e helimbfia t he

pr op of atherosc

curative 0 o actrc treatnen erotic’'plaque rupture,
myocarsli arthritisposteioarthritis anddaflambreEtony diseases dependent o migratgrgr i odont al
di sease, tissue ul ceration, wound repair, skin diseases, cancer

net ast asiiBflammaiery eall§i ogenesi s, age-rel ated macul ar degenerati on,

di seases. deporlialit BRVRESRAE Ry T bartinafi 3 Rl (S0Pt Vetengardh ; ST I

the invergd ' inkFi le RoRM&EE bRt i di cal
condi L1 o o o e L o S oig SOty citneF

(i ncl udi remtity, fanthe ainafgcturshofcdn animpalimedicathent farttbeicugative smi d nanmal a
therapeutically effective nt of a,_.coppound of fornul a,. I_%’ or a

phar nit e RrPEEYIRs{ic Ieaknent dhathripselarclt ROt RPfure BYRGRIIghintarotion,
phar maceyd £atlivre Yes¥inolf! Efrbl??,.rbér}'ocﬁﬁﬁglp&i?@ésee ?B%l‘fé‘h?ﬁe‘?%ﬁ&% W&hngntity,
or a pharnaceut cdl cofposi ti'on or veterrnary tornulation containing

any of thephiv sikinidigeases, cancer mefaistddis,ftunidue rangidyenesiss aigeqeldtedvi des a
met hod of treating or preventing. at heroscl erotic plaque rupture,
nyocar di dnacyinadegeaeratinpafibrotigidisgase, reayraateid arthritis, agteeamhritiseanddont al

ot got asiiotEPast hredt nd Ay P Pldratclf RARER SR 5 R o Ton.

15 Additionally, the invention provides a method of treating or preventing a

A

medical condition for which a MMP inhibitor is indicated, in 2 mammal
(including a human being), which comprises administering to said mammal a
therapeutically effective amount of a compound of formula (l), 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 foregbing.

Still further, the invention provides a method of treating or preventing
atherosclerotic plaque rupture, myocardial infarction, heart failure, restenosis,
stroke, periodontal disease, tissue ulceration, wound repair, skin diseases,

25 cancer metastasis, fumour angiogenesis, age-related macular degeneration,
fibrotic disease, rheumatoid arthritis, osteoarthritis and inflammatory diseases
dependent on 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



fibrotic disease, rheumatoid arthritis, osteoarthritis and inflamuatory

di seases wepPeaeEnt on mgratory inflamatory cells, in a BGIERIE/06640

(i ncluding a human bei ng), which conprises adm nistering to sai.d mamal
a therapeutically effective amount of a conpound of forrmula (1), or a
phar maceutically or

.- 25- veterinarily acceptable salt thereof, or a pharnmaceutically or
veterinarily acceptabl e solvate of either entity, or a pharmaceutical
.conposi tion or veterinary formnul ati€®containing any of the foregoing.

5 The invention also inclydes any nqQvel internedi ates, descri bed
“herein, forveteringgly acceptaplesalf, er%?f?re}/a pg]am\_aceutscaql‘)al orve qu?r&mt heses of

~the conpou ' i f | | ; use therein
are 111 st ravEpRIE seREREDt S K, drifphamAcu R AbSSInARbr 130

Room t enpervaiteriganyganauldtioh eontdining ldny of the foregoingFl ash chr onat ogr aphy
.refers to colum_chromat ography on silica ge Ki esel gel 60, 230-400

|
‘nesh). & Thevinventign gdsoninslugdes amdmeé&ﬁ%rmed(lates describeghrrrin otor

magneti c resonanc NMVR) , spect were recorded using a 15 Bruker AC300, a
Varian Uni t?ﬂﬁfﬂﬁ'§§b§%°faf°'§'%{’ﬁan Unity I nova-400 spectrometer and

‘were in all casgﬁgﬁg@%ﬁ?mg{%fﬁ@%m BPMESAVEMIJHCAN Bfthe

Characteristic are given In parts-per-mllion
downfi el d fintsrmediatese foranset thereainlane dlustraterd by theefollowirg Exdrnpiesi arid ons f or

- designation_of major peaks: e.g. s, singlet; d, doublet; t, triplet; q,
quartet; mPreperaiINst; br, broad. 20 Mass spectra were recorded using

2P gan Mt S IaRbPls mear g2 U s T o 1000 mss
¢ ?' fg{Ngts ted n:gg' OBIEEH VRO rapiR) Riersb oldrn thRomatoghaifyodh &ili€QgRPSI ti on
' (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 Inova-300 or a Varian Unity inova-400
spectrometer and were in all cases consistent with the proposed structures.
Characteristic chemical shifts (8) are given in parts-per-million downfield from
tetramethyisilane using conventional abbreviations for designation of major
peaks: e.g. s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet; br, broad.
20 Mass spectra were recorded using a Finnigan Mat. TSQ 7000 or a
Fisons Intruments 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.



- 26- - EXAMPLE 1

N- Hydr oxy wid §okokey- phenyl phenyl ) - 1. 2. 3. 6-t et rahydr opyri di n- PCT/EP98/06640

yl sul phonyl ] acet anmi de 5 Pot assi um car bonate .(207ng, 1.5 nmmol) was
added to a stirred m xture of the title conpound of Preparation 8 (186
ng, 0.5 mmol), hydroxyl am ne hydrochl oride (104 ng, 1.5 mmol),
tetrahydrofuran (2 m) and nethanol (3 m). The reaction m xture was
heat ed under reflux for 20 hours, allowed to cool, diluted with water
(15 m) and ethyl acetate (10 ml) andggcidified with 10 concentrated
hydrochloric acid. This mixture was then briefly heated at 100[err]C,
allowed to cool and filtered. The EXAMBLHE 1t hus obt ai ned was washed
sequentially w en dried under vacuumto
provi de t he : feanualuuk 400 2 e 2l=sol i d, mp.
216-218[err] C Found C 6 119%bh e 7-41. [err] requires C,
61.27; H 5.41; N, 15 7.52% | > 2.62 (m2H), 3.50 (m2H),
3.92 (s, 2H), @&@sdlﬁnn?dzﬂrboﬁafé«m?mg. .5 mrihbl)) was 5(35dédT‘toliaﬂ)stlrréd‘h’hrx?uré8
(m2H), 7.52-7.58 (m 2H), rq 9. 1H), 10.82 (s, 1H).
LRIVB ( APof $he lechpaypdmf]PrepamIon 8 (186 mg, 05mmol) hydroxylamme EXAMPLE

N Hydr oxYerqchiqride (404 mg, 1.5.ame), detrahydrofuran (2 il apdimathane! (imi 1 -

yl sul phogy, raaefigry hqftur? was heated dadar RETlar 20HIURST AIRWe PR E6bI(58% . m p.
190- 191 fromthe tit onpound of Preparation 9, using the
procedur dllalfedﬁnﬂnrwaeﬂﬁﬂ:m()rahd él!ﬁyt};matﬁ(m-m@ am aoidl‘ﬁeﬁZNItl[\ err] requires
C 62.16; H 5.74; N, 7.25%

3.47 14, gpycelgrqu(rydgqnghlogc ggld( ,ﬂ' I%ﬁ)'mxtct}re w;g%t@epg}r@ﬂgllnq;atec} ai-;lopoér] H) K
7. 30- 7. 4%@%&% codl &d fifterdd), THO nfiflefiar thik obtained WA WAGFL4OSPT aY) -

388( M+H)
sequentially with water and ethyl acetate, then dried under vacuum to provide

the title compound (125 mg, 67%) as a colourless solid, m.p. 216-218°C.

Found: C,61.05; H, 5.35; N, 7.41. C,oH,,N,0,S requires C, 61.27; H, 5.41; N,
15  7.52%. & (DMSOy): 2.62 (m,2H), 3.50 (m,2H), 3.92 (s,2H), 3.98 (m,2H), 6.24

(brs, 1H), 7.35 (m,1H), 7.41-7.48 (m,2H), 7.52-7.58 (m,2H), 7.62-7.73 (m,4H),

9.22 (s,1H), 10.82 (s, 1H).

LRMS (APCI): 373 (M+H)".

20

Isulphonyl]a id
Obtained as a colourless solid (58%), m.p. 190-191°C, from the title

compound of Preparation 9, using the procedure of Example 1. Found:

25 C,62.05; H,5.74; N,7.12. C,oH,3N,0,S requires C,62.16; H,5.74; N,7.25%.
5(DMSOye): 2.23 (s,3H), 2.60 (m,2H), 3.47 (t,2H), 3.90 (s,2H), 3.95 (m,2H),
6.20 (brs, 1H), 7.17 (d,1H), 7.30-7.48 (m,7H), 9.20 (s,1H), 10.80 (s, 1H).
LRMS (Thermospray): 388(M+H)".



-27- EXAMPLE 3

N- Hydr oxy- 2- W-9929¢Meny| phenyl )p| peri di n-1-yl sul phonyl | acet arRai?EP9I8/06640
bt ai ned as a colourless solid (62%, mp. 200-201[err]C, fromthe title 5
conpound of Preparation 10, using the procedure of Exanple 1. Found:
C,60.96; H 5.86; N, 6.97. [err] requires C 60.94; H 5.92; N 7.48%
[err](Dvsderr]): 1.63 (m2H), 1.83 (m2H), 2.66 (m1H, 2.98 (t,2H), 3.70
(m2H), 3.83 (s,2H), 7.30 (m3H), 7.40 (t,2H), 7.54-7.60 (m4H), 9.18
(s,IH), 10.75 (s,1H). 10 LRVS (Therfai'spray) 375 (MtH)[err].

EXAMPLE 4 N- Hydr oxy- 2- (4- pme‘@éf 6-tetrahydropyridin-1

-yl sul phonyl ) acet am de a colourless solid (769,
mp. 175-176C, fgcC ’ eRA ;
procedure of Exa;ﬁ%g . ' )

C 52.69; H 5.44; OUté?né@%sacolcixﬂésfs]édﬂNﬁ)GQ%)rh')g 200320676 Zﬂ)m tﬁediﬂe(t 2H) ,

3.90 (s, 2H), 395ém2H) 6.18 (brs 23-7.48 (m5H), 9.20 (s, 1
H), 10.86 (eomppund opBreparation 10, using the procedure of Example txKoung: 5

ot 4 ned aCRULIPHTAREINET, 8(&}{!2&5‘ Ok [Pren S BEREHE 02 N T#B%e 1111 ¢
G 52,08, 11 HOMSO, 3% LR IR 2L 2O 19,2 B PR 7O,

[err]( DNSQIBBB](E; 2HI) B%o(om 3H), 7 ao&ezﬂmﬁﬁm 60 g?.» AHR 8H8 (s21198 10t72H), 3. 70

(m 2H) , 2H), 7.15-7.33((m 5H), (s, 1H), 10.78 (s, 1H).
(s,1H).

10 LRMS (Thermospray): 375 (M+H)".

Obtained as a colourless solid (76%), m.p. 175-176°C, from the title
15 compound of Preparation 11, using the procedure of Example 1. Found:
C,52.41; H,5.39; N,9.35. C3HgN,0,S requries C,52.69; H,5.44; N,9.45%.
3(DMSOy): 2.58 (m,2H), 3.46 (t,2H), 3.90 (s,2H), 3.95 (m,2H), 6.18 (brs, 1H),
7.23-7.48 (m,5H), 9.20 (s,1H), 10.80 (s,1H).

20

Obtained as a colouriess solid (44%), m.p. 185-187°C, from the title
compound of Preparation 12, using the procedure of Example 1. Found:
C,52.08; H,6.04; N,9.23. €y3HgN,O,S requires C,52.33; H,6.08; N,2.39%.

25 &(DMSO4): 1.62 (m,2H), 1.82 (m,2H), 2.62 (m,1H), 2.98 (t,2H), 3.70 (m,2H),
3.84 (s,2H), 7.15-7.33 (m,5H), 9.20 (s,1H), 10.78 (s,1H).



- 28- EXAMPLE 6 .

N- Hydr oxy wh ¢oeokemnzyl pi peridi n-1 -yl sul phonyl ) acet am de PCT/EP98/06680G ai ned
as a colourless solid (35%, mp. 132-135[err]C, fromthe title 5 conpound
of Preparation 13, using the procedure of Exanple 1. Found: C, 53. 66;

H 6.43; N, 8.82. [err]requires C 53.83; H 6.45; N 8.97%

[err](Dvsderr]): 1.13 (m2H), 1.58 (m3H), 2.49 (d,2H), 2.75 (t,2H), 3.50
(d, 2H), 3.73 (s,2H), 7.10 (m3H), 7.22 (m2H), 9.10 (s,1H), 10.70

(s, 1H). 10 -28- EXAMPLE 7

N Hydr oxy-2( R S) - [ 4- (4- phenyl phenyl g 1.2. 3 6-tetrahydropyridin-1 -

yl sul phonyl ] pent - 4- enam de 6Azabenzot riazol-1 -yl)-1,

1, 3, 3-tetranet hyl % .26 nmol ) was
added to a stirreB=IS¥HEX) ‘ e Feot=Preparation 15 (70
ng, 0.18 rrrml 1) in
anhydrous di rrettﬂgﬁegans’a%cgwn%g(l mR),gWunlgg? nﬁ%?%ggm%rpqp%%%m )

t enpersat gompobhtisf Preparationet3, usingthe protedure of Ekgihplexd! dioune:

hydr ochl ori de (37 , 0 53 mml and N- et hyi d||so ropyl amne 0.12 m
0.7 mol £,5368nHGIA3LY, &lﬁﬂet(hyl"fzoﬂzﬁiﬁ eaujres )Bp%égééédéﬁ%? 028 t he

ncetate B %ﬁ%saqtaékﬁ%’aﬁ&bﬁﬁt o2 BT o 028, MR L

separ at eq,73 (g s;h%i (,\Nhéll]) es: esﬂﬂ) eva &Qifﬂfh@md (SM@por at ed under

reduced pres ure Ue purified by flash chr omat ogr aphy,
usi ng di chl or onet hane: net hanol (97:3) as eluant, to give the title

conmpound (55 ng) 25 as a col ourl ess, r phous SO|Id [err] (DVBQd6) :
2.50-1.80 (m4H), 350(m2H) M d, 1H), 400(m2H) 5.03-5.18

b
C#ﬂ_“

(m2H), 5.62 2H), 7.53
(m2H ., 7.67 OHY ! XY52i% - I BT hydrdod '-ls_i)pray) 413
(MHH) +. Isulphonyllpent-4-enamide

O-(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (100 mg, 0.26 mmol) was added to a stirred solution of
15 the title compound of Preparation 15 (70 mg, 0.18 mmol) and N-
ethyldiisopropytamine (0.03 mi, 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 mi, 0.7 mmol) in anhydrous dimethylformamide (0.5 ml) was added and
20 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 (MgSO,) and evaporated under reduced pressure,
then the residue purified by flash chromatography, using
dichloromethane:methanol (97:3) as eluant, fo give the title compound (55 mg)
25 as a colourless, amorphous solid. §(DMSOge): 2.50-2.80 (m,4H), 3.50 (m,2H),
3.80 (dd, 1H), 4.00 (m,2H), 5.03-5.18 (m,2H), 5.62 (m,1H), 6.23 (brs, 1H), 7.37
(m,1H), 7.45 (m,2H), 7.53 (m,2H), 7.67 (m,4H), 9.22 (s,1H), 10.85 (s,1H).
LRMS (Thermospray): 413 (M+H)".




- 29- . i EXAMPLE 8

N- Hydr oxy- 2( RoSknbées7( 3- net hyl - 4- phenyl phenyl )-1 . 2. 3. 6-t et r alpCivERYSN66d0 N- 1
- yl sul phonyl ] pent - 4- enam de 5 bt ai ned
‘as asolid (13% fromthe title conpound of Preparation 17, usi ng the
procedure of Exanple 7, but with an elution gradi ent of

di chl or onet hane: net hanol (100:0 to 90:10) for the chromatographic
purification step. [err](CDCl[err]): 2.25 (s,3H), 2.62 (m2H), 2.82
(m2H), 3.62 (m2H), 3.80 (dd, 1H), 4d0 (m2H), 5.10-5.22 (m2H), 5.75
(mlH), 6.03 (brs, 1H), 7.20-7.43 10 (m 8H). LRVB (APCl): 427

(MrH) [err] ElAMELﬂ EXAI\/PLE9

N-Hydroxy 5-

Cbt a| ned as a coI ourl ess soli d
title conpound of Preparation

E renr r2 ]H§ DVBQ eg r ]7 %5 obgzuﬁled(amik%%d (11522) (romlthaa titla. mm;(annﬂH)Yf !?Lrgpsx:agz?n( ﬁﬂ)lo HSQ) 45
7.63 (m 4H) US'QQJIDGZIDOC%_&H@W EX?@F&%';) buﬁ th an elutiga\afadietQfospr ay) : 492
Nty oxy. 2ieblarmeiane:methangl 19529 90:10) for e otrefMirabligpurication s
“yl'sul phonyl k fé@op&(@@”clcbe 225 (s,3H), 2. 6ONHPRAYE .83 (ARHYBIEIH2HH0BIgD (419

-fromthe tit corrpou eparation 19, using the procedure of
Exanpl e 7. wnmww[(enzm) 510524 m@H), 5.75 (1218 6.8 1bls, 150502017 48) ;.
4.00 (m2H), 6.10 (brs,1H), 7.30-7.70 (m9H), 9.00 (s,1H), 10.78
(s, 1H). 10 (m,8H).

LRMS (APCI): 427 (M+H)".

15 yvisulphonyllpentanamide
Obtained as a colourless solid (35%), m.p. 150°C (decomp.), from the

titte compound of Preparation 18, using the procedure of Example 1.

§(DMSOy): 1.50 (m,2H), 1.80 (m,1H), 2.00 (m,1H), 2.54 (m,4H), 3.45 (m,2H),

3.75 (dd,1H), 3.98 (m,2H), 6.10 (brs,1H), 7.10-7.54 (m,10H), 7.63 (m,4H), 9.10
20 (s,1H), 10.88 (s,1H).

LRMS (Thermospray). 492 (M+H)".

25 ~yisulpho mid
Obtained as an ‘armorphous solid (41%) from the title compound of
Preparation 19, using the procedure of Example 7. 3(DMSOg): 1.50 (s,6H),
2.66 (m,2H), 3.50 (m,2HY, 4.00 (m,2H), 6.10 (brs,1H), 7.30-7.70 (m,9H), 9.00
(s,1H), 10.78 (s,1H).
30



- 30- EXAMPLE 11 N- Hydr oxy-1
- [ 4- ( 3- mewWtyborbsgnenyl phenyl ) - 1. 2. 3. 6-t et rahydr opyri di n-1 PCT/EP98/06640

yl sul phonyl ] cycl opent anecar boxam de 5 Cbtai ned as a solid (44% from
the title conmpound of Preparation 21, usi ng the procedure of Exanple 7,
but w th dichl oronethane: net hanol (99:1) as el uant for the

chromat ographic purification step. [err](CDCl[err]): 1.70 (m2H), 1.86
(m2H), 2.27 (s,3H), 2.37 (m2H), 2.48 (m2H), 2.62 (m2H), 3.60 (t,2H),

4. 05 (m2H), 6.02 (brs,IH), 7.20-3p43 (m8H). 10

EXAMPLE 12

N- Hydr oxy- 2- et hyl - 2- [ 4- (4- phenyl pMﬂ3 6-tetrahydropyridin-1 -

sul phonyl ] but anam de bt ai ned as_a solid (?}6% fromthe title
Corrpound Of NriaVHOXY 1 - 1) _‘ 2Rei [ '5. ird @ 903G :!4:91 S I7 1‘

[err] (DVBQd6) : 090(m6 vor | — e52(rr12|—|), 3.48 (m 2H),

3.98 (m2H), 6.10 (brs, 1¥ 7.52 (m2H), 7.64

(m4H)5; 9. 03 @Htﬁorieﬁ)as é%o?@ (4 o??fﬂdrh the tttle compound of Preparatlon 21,
EXAMPLE 13 20 dr oxy- S)-[4- Ehen phenyl )-1.2.3.6-tetrahyd

gpyr i di 11 usihg-the ;larocecl'iure of Example 7, but wuth dlclg)rgm'@thmmﬂﬂ}ma(aam)@ |
t
mﬁld effarh Srte-Araasesrapbicgy rﬁpeltnﬁ“p%mﬁgf@&mﬁ@ S8 th 1.
t f 2
i 1 sopr or2UE REAT ISR 3T FRERHE R A8 (HERIN P2 I AE 180 Braug oS T ne

purlflca(m]-l}@:d)mmem)l:qmﬁi?ﬁ@ﬁ,&vﬂ H, 6. 60; N643 [err]; 0.50
Herr]O requires 063 13; H 6.68; N, 6.40% [err](DVsOerr]): 0.83(t,3H),

1.10-10 35 (maH), 1.78 (m1H), 1.98 (m1H), 2.55 (m2H), 3.50 (m 2H),
3.70 (dd, 1H), 3.98 EXAMPLE 12

sulphonvllbutanamide

Obtained as a solid (56%) from the title compound of Preparation 23,
15 using the procedure of Example 7. §(DMSOgyg): 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,1H), 7.35 (m,1H), 7.44 (m,2H),
7.52 (m,2H), 7.64 (m,4H), 9.03 (brs,1H), 10.70 (brs,1H).

E LE 13
20 N-Hydroxy-2(R,S)-[4-(4-phenyiphenyl)-1.2.3 6-tetrah ridin-1-
yisulphonyljhexanamide
Obtained as a colourless solid (72%), m.p. 186-189°C, 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

25 diisopropyl ether:ethyl acetate, rather than flash chromatography, as the
purification technique. Found: C,63.03; H,6.60; N,6.43. C3HyN,0,S; 0.50
H,O requires C,63.13; H,6.68; N,6.40%. 8(DMSOg): 0.83 (t,3H), 1.10-1.35
(m,4H), 1.78 (m,1H), 1.98 (m,1H), 2.55 (m,2H), 3.50 (m,2H), 3.70 (dd,1H), 3.98



-31- (m2H), 6.12 (brs, 1H), 7.32 (m1H), 7.44 (m2H), 7.52 (m2H),

-7.64 (m 4H) ,W09929&720 (brs, 1H), 10.85 (brs,1 H). L RVS PcARSBlos/0664@ O

(MtH) [err]. EXAMPLE 14 .

.N-Hydr oxy-4-met hyl -2(R. S)-[4- (4-phenyl phenyl )-1 .2.3 .6-tetrahydropyridin-1
yl sul phonyl ] pent 4- enam de

Cbtal ned as a colourless solid (33%9, mp. 170-171C, fromthe title 10

conmpound of Preparation 27, using the procedure of Exanple 7, but with an

el ution gradi ent of dichl oromet hane: rretkﬂs{hol (100:0 to 98:2) for the

chromatora rifjcatjon_step. rr] (DVS 1.65 (s,3 240280
(m any. 0" ClmighubB iz s, 118, 303 a1k 744 %ﬁ@k& (a2 78 (md

, 1H), 6.2 1 7.44 2 7.52 (d, 2 765
Efn4t|)|) 9.2 233%?%%) 4049 ((bzsi@(mwmmlvs (APCIm) HZ127 (M+H§[er|r_%
EXAVPLE 15 LRMS (APCH): 429 M+H)".
N- Hydr oxy-2( R S) - net hyl - 4- (3 net hyl - 4- phenyl phenyl )-1 . 2. 3. 6-
t et rahydbopyridin-1 -yl suI phonyl ] pent - 4- enani de 20 bt ai ned as a

colourless gum (20% fromthe titl eﬁrﬂ%&gf Prepar at i on 29, using
the procedure of Exanple 7, but wt n gradi ent

i ehfor oot g RSk OREOSE 0 A8 Reh AofEh 311125 e ﬂaﬁUMph' c

purification™step. [err] (COO[er
(m3H), 3.00 (m1H), 362 (supHbnyApa@-4endiide 5. 21 (m 2H), 5. 70

1H), 6.03 (brs , , (.20-7.44 25 APCl): 441
gm,,H)H% err]. ( btaliged as a colouriess solldnl.i3|j)) m.p. 170~171°(C fror?'n the title

10 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. §(DMSOys): 1.65 (s,3H), 2.40-2.80 (m,4H),

3.52 (m,2H), 3.90 (dd,1H), 4.00 (m,2H), 4.70 (s,1H), 4.78 (s,1H), 6.23 (brs, 1H),

7.35 (m,1H), 7.44 (m,2H), 7.52 (d,2H), 7.65 (m,4H), 9.22 (s, 1H), 10.85 (s, 1H).
15 LRMS (APCI): 427 (M+H)".

EXAMPLE 15
N-Hydroxy-2(R,S)-methyl-2-{4-(3-methyi-4-phenyiphenyl})-1,2,3,6-
etrahvdropyridin-1-visulphonyijpent-4-enamide
20 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. & (CDCl,): 1.60 (s,3H), 2.28 (s,3H), 2.64 (m,3H), 3.00 (m,1H),

3.62 (m,2H), 4.10 (m,2H), 5.21 (m,2H), 5.70 (m, 1H), 6.03 (brs,1H), 7.20-7.44
25 (m,8H).

LRMS (APCI): 441 (M+H)".



- 32- EXAMPLE 16

N- Hydr oxy-weldzd6é7 phenyl phenoxy) azeti di n-1 -yl sul phonyl | ac qicamggne640
Obt ai ned as a colourless solid (66%9 fromthe title conpound of 5

Preparation 32, using the procedure of EXAVPLE 1. [err](Dleqerr]) 4.03

(s,2H), 4.05(dd,2H), 5.09 (m1H), 6.94 (d,2H), 7.30 (m1H), 7.40
(m2H), 7.60 (m4H), 9.25 (s,1H), 10.80 (brs, 1H). LRVS
(Thernospray): 364 (MtH)[err]. 10

EXAMPLE 17 -32-

N- Hydr oxy- 2-{4-[ 4- ( 3- et hoxyphenyl ) - 3- net hyl phenyl ] -1. 2. 3. 6- tetrahydropyrl di
n- EXAMBULE dBonyl } acet am de

Pot assi um car bonat e (406 3 rrm)l) vvas adﬂed to a sti rred m xt ure of

the title coniipySIeXy- ACeIIMMAST ne 15

rycroch o e GEigoflas W&ﬂsﬁ#‘ggf‘%@?‘ffﬁ@w&’% %J'Bﬁsﬁﬁiﬁh' parti £ oned

bet weep epraparafién a!zww%ﬁﬁ@w&m%mmeﬂ §([OMSD) @2y C

phase was dried and evaporat ed under reduced{i’l ressure then the
resi due 4. OSt(ddtZH)aﬁe@B thTrH)dBL%@ zuw 80K, 1dh ¥ .40 ijZI-H) |7S@(ﬂl(ml;¢lﬁ) et hyl

acetate t |eI 0 t|t| conpound (148 ny, 34% as a colourless solid,
m p. 151.9 [@rﬂ]')cq%ﬁh{hi“ C 61.01: H 6.04: N 6.48. C22H26N205S -

i 9 1% | DVB . 1.33 (t, 3H),
rzegglzgssﬁ“’%(g’ge [’w’s?i@‘g 36%16'\'@ 3. 9[1622 2I(-|), Qerg 236 (m2H§, 4.H2)3

(q,2H), 6.10 (brs, 1H), 680695(m3H) 7.17 (d, I H, 7.28- 7.38

m3H), 9.20 (brs,1H), 10.8 (brs, 1 25 LRMS ( APC 431 ( M+H) +.

(, H)10 ( g ( EH))(AMPLE 17 ( ): .
N-Hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenvi]-1.2 .3 .6-tetrahvdropvridin-

1-visulphonyf}acetamide

Potaésium carbonate (406 mg, 3 mmol) was added to a stirred mixture of .

the title compound of Preparation 41 (429 mg, 1 mmol), hydroxylamine

15 hydrochioride (212 mg, 3 mmol) and methanol (20 mi). The reaction mixture
was heated under reflux for about 6 hours, allowed to cool and partitioned
between ethyl acetate and 1M hydrochloric acid. The separated organic phase
was dried (MgSO,) and evaporated under reduced pressure, then the residue
triturated with diisopropyl ether and crystallised from ethyl acetate to yield the

20 title compound (148 mg, 34%) as a colourless solid, m.p. 151-153°C. Found:
C,61.01; H, 6.04; N, 6.48. C,,H,6N,05S requires C, 61.38; H, 6.09; N, 6.51%.
3 (DMSOge): 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,1H), 6.80-6.95 (m,3H), 7.17 (d,1H), 7.28-
7.38 (m,3H), 9.20 (brs,1H), 10.8 (brs,1H).

25 LRMS (APCI): 431 (M+H)".



- 33- ) ) EXAMPLE 18

- N- Hydr oxy- 2-Wwé-9@seset hoxy- 4- phenyl phenyl )-1 . 2.3 . 6-t etrahydraIyBris/N661o

yl sul phonyl ] acet anmi de 5 Pot assi um carbonate (95 ng, 0.7 mol ). was
added to a stirred mxture of the title conpound of Preparation 45 (170
ng, 0.4 mmol ), hydroxyl am ne hydr ochl oride (49 ng, 0.7 mmol) and

nmet hanol (3 ml). The reaction m xture was heated under reflux for about
2 hours, allowed to cool, diluted with phosphate buffer (15 m) and
extracted with ethyl acetate (2 x 15 m »33The 10 conbi ned organi c phases

were dried (MJSO4) and evapor at ed under rejgcgd pressure, then the

residue was triturated vmth ethyl a urnlshthetltle conpound
(50 my, 30% a alo .
H 5.51; N, 6.

6. 82% [err] (DVBQLerr]): 2.63 (; 3.80 (s 3H)-- 3.93
(s,2H), 15 3.99 (s,2H), 6.27 (s, T 7.10 (d, 1H), 7.16 (s, 7.27 (dIH),
7.31 (dl &), 7. 4Potassmnn @lfpenatez(%(mg,zw maoPwvapaddaed g a s oredaniphire, | H) .
LRVS (Th 420 ) & dé% gk
:EXAIVP(LE %msmea%(t)le compound o'?@rgpara]tuon 45 (170 mg, 0.4 mmol), hydroxylamine

"N- Hydr oxy- 2 5 1-
yisu phoﬁw Py 8idedRFIe T, B M S metharfol 5 ) SRR WERERRV YR 11 )

1,3, 3-tet r@\iﬁ%tl‘i%téﬂ@hkiéﬁreﬂux menabuumh@pmaumee t6 204, niuute@l with ol ) was
.added to a stirred sol ution of the tit]le conpound of Preparation 50

. (200 ng, O. phoapbate twfﬁer&ﬁz@) andextracteswigh gtrwhaeetate(dy 19 mhoThe ol ) in

Somver otTh o cBRiHted SiTHI BRases wbtk Blibe (BT B4 RORFR AR h8 eriyer,
1. 44 mmol ) z:{ﬂ?séﬁ‘rét’Jﬁléh%é?@&&ﬂ@ﬁ'f%’fﬂﬁﬁa{éﬂ with @’thyl actate to faraish tWetigeadded

“and the rea on nixture sfirre about hours, the partitioned

Qbet ween et hyomorindt(50ang, 30y asa cdsloeﬂé&usolidufﬁ pm:(spmmc Fosind:
C,58.84; H, 5.51; N, 8.70. C,gH2oN,0sS; 0.10 CH,Cl, requires C, 58.75; H,
5.45: N, 6.82%. 5 (DMSOg): 2.63 (m,2H), 3.50 (t,2H), 3.80 (s,3H), 3.93 (s,2H),
15 3.99 (s,2H), 6.27 (s,1H), 7.10 (d,1H), 7.16 (s,1H), 7.27 (d,1H), 7.31 (d,1H), 7.41
(t,2H), 7.47 (d,2H), 9.23 (brs,1H), 10.80 (brs,1H).
LRMS (Thermospray): 420 (M+NH,)".

EXAMPLE 19

20 N-Hydroxy-2-[4-(3-methoxy-4-phenylphenyi)-1.2.3.6-tetrahydropyridin-1-
yisulphonyi]-2-methylpropanamide
O-(7-Azabenzotriazol-1-y!)-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-

25 ethyldiisopropylamine (0.08 ml, 0.48 mmol) in anhydrous dimethylformamide
(4 m!), under nitrogen, at room temperature. After 15 minutes, hydroxylamine
hydrochloride (100 mg, 1.44 mmol) and N-ethyldiisopropylamine (0.33 ml, 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



- 34- organi ¢ phase was separated, washed with water, dried (MJSQH) and
evapor at egvoiomesT educed pressure, then the residue was tr ipcy/mpbgeksdd t h

di i sopropyl ether to give the title conmpound (71 ng, 36% as a col ourl ess,

5 anor phous solid, mp. 156-158C. Found: C,60.80; H, 6.17; N, 6.25.
C22H26N205S; 0.10 Herr]O0 requires C, 61.12; H, 6.11; N, 6 48%

[err](DvBd err]): 1.51 (s,6H), 2.57 (m2H), 3.43 (t,2H), 3.80 (s, 3H),
4.03 (m2H), 6.25 (brs, 1H), 7.09 (d,1H), 7.13 (s,1H), 7.26 (d,1H), 7.31
(d,1H), 7.39 (t,2H), 7.46 (d,2H), 9.244. (brs,IH), 10.79 (brs,1H). 10
LRVB (APCl): 431 (MtH)[err]. EXAVPLE
20 organic phase was separated, washed with water, dried (MgS0O,) and

N- Hyd -2-[4-(3-fl yl 1.2.3,6-tet d din-1 -

1 5ol phoRyPPRERIEA AT Teuced prosplEs: AN 1he e was dBrSoeith 400y . m p.
o ocedur STEpPBPY] Biher i bfie the RRBSHIBGAL G RREBILIS G ooldtiald, | "7, o
C, 58. 45; arhdrphdus Nolid 1. 156-1581C.] FOURE] @,60)80; H, @117( N281R5, 3. 47 (t,2H),
3.94 (s,2H), 4.00 (s, 2H), 6.35 (brs, 143 7.33- m8l—g 9. 23
(brs, 1H) Coal,b Q6 6, 1 2ozequmm_t?, OntZbsHAdy N, 644%/ (M ds):

EXAVPLE

N- Hydr ox 51 {216H)-2.87dmei) R (3 Hheh§P (521D, 4.08. %?H%%ﬁdsﬁﬁh'b,n 1 .
){gguh%?gﬁ ?qwgqu?hésl H)f I7e26 aﬁi ﬁ%r’egﬁﬁ‘g 1ﬂ)cgr§eg|toglﬁpl on 5@12'({; ng t he

procedurQb,@fﬂE)(aqrmT@(B;s {|-¢)rr](DIVBq err]) 1.34 (t,3H), 2.61 (m2H),
3.49 (t,2 4 (s 8 (s,2H), 4.10 (q,2H), 6.25 (brs,1 H),
6.91 1o, MSXAP)CIMSl M+l7|)22 (d,1H), 7.33 (t,IH, 7.52 (d,2H), 7.66
(d,2H), 9.22 (brs,1H), 10.80 (brs,1H). 30 LRMS (Thernospray): 434
(MeNH4) [err] . ' '

EXAMPLE 20

isulphonyl]acetamide
15 Obtained as a colourless solid (40%), m.p. 184-188°C, from the title

compound of Preparation 47, using the procedure of Example 1. Found:
C,58.39; H,4.90; N,6.84. C,gH;sFN,0O,S requires C,58.45; H,4.91; N,7.17%.
8(DMSOy): 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,1H), 10.80 (brs,1H).

20 LRMS (Thermospray): 408 (M+NH,)".

isulphonyl}acetamide
25 Obtained as a colourless solid (76%), m.p. 168-170°C, from the title

compound of Preparation 56, using the procedure of Example 1. §(DMSOye):
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,1H), 6.91 (d,1H), 7.17 (s,1H), 7.22 (d,1H), 7.33 (t,1H), 7.52 (d,2H), 7.66
(d,2H), 9.22 (brs,1H), 10.80 (brs,1H).

30 LRMS (Thermospray): 434 (M+NH,)".




- 35- EXAMPLE- 22
N- Hydr oxy- 2- WO-9929¢63- net hoxyphenyl) 3-net hyl phenyl ] -1 , 2. 3. 6-PCT/EP98/06640

tetrahydropyridin-1 -yl sul phonyl } acetam de 5 Cbtai ned as a cal ourl ess
solid (7699, mp. 162-165C, fromthe title conpound of Preparation 61,
usi ng the procedure of Exanple 1. Found: C 60.26; H 5.86; N, 6.43.
[err]requires C, 60.56; H 5.81; N, 6.73% [err](DVvBd err]): 2.23

(s,3H), 2.60 (m2H), 3.47 (t,2H), 3.77 (s,3H), 3.93 (s, 2H), 3.97
(s,2H), 6.20 (brsiH), 6.83-6.94(m3H), B8 (d, 1H), 7.27-7.39 (m 3H), 9.22

.10 (brs,1 H), 10.80 (brs, IH) ERIVB‘APC:%: 416 (M .
EXAMPLE 23 N-Hydroxy 2-4-14-(3 | ) - 3-nmet hyl phenyl ]-1
. 2,3.6-tetrahydrog vy

Y

yI suI phonyl } acet a N ' '
+151- 154C, fromthetltle ‘ _:,;.';hx-- using the
'procedure of Exanple 1. Found: [err]; 0.50

i 6. 26.
H err] 0 sequi resObtanﬁedasaecloarlass solid (ﬂﬁ%bnﬁm%&ﬁﬁﬁmmqtbeﬁlﬂﬁ 1. 20
t,3H), 2.24 3 47 (t, 2 3. 20 , 97
{551 & seomppundief Prepashen 84, usinadp pfogﬁweygﬁxmlé% Fpd’
b 1
(Ex,rAﬁ/PLEDm 2@ ﬁZé%sﬁ%% 543 48%@2?@&%@6? ﬁ%& s(c'i{?ﬁcf ]ﬁé?ﬁfl NS 1

.2.3.6- 5(DMSO): R&F @[BHdy, 2060 (rfj2M), 3.47 (t2H) 3.77 (s,3H), 3.93 (s 2H), 3.97
-yI sul phonyl(}tet ra?1 ydr opyr an- 4- car boxam de bt ai ned as a pale
yel | ow sol i &, ZHY%ZO Kons, TH)6 6-8876 84 (M), (7htS8 (d,iHR 7.27-7.39 (m, 3H), 8.22
10 (brs,1H), 10.80 (brs,1H).

LRMS (APCI): 416 (M)".

rd (58%9, mp.

15 sulphonyl amide
Obtained as a colourless solid (58%), m.p. 151-154°C, from the title
compound of Preparation 63, using the procedure of Example 1. Found:
C,62.75; H, 6.24; N, 6.28, C,HN,0,S; 0.50 H,0 requires C, 62.39; H, 6.43;
N, 6.61%. §(DMSOge): 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,1H), 10.81 (brs,1H).
LRMS (APCI): 414 (M),

25

Obtained as a pale yellow solid (47%), m.p. 160-170°C, from the title
compound of Preparation 65, using the procedure of Example 19. 3(DMSOQOge):
1.93 (m,2H), 2.23 (s,3H), 2.39 (m,2H), 2.43 (m,2H), 3.20 (t,2H), 3.49 (M,2H),



conpound of Preparation 65, using the procedure of .Exanple 19.

[ err] ( DVE@@yardose7 1.93 (m2H), 2.23 (s,3H), 2.39 (m 2HpcTAPSS0d690 2H) ,
3.20 (t,2H), 3.49 (m2H), : .

- 36- 3.77 (s,3H), 3.86 (m2H), 4.00 (m2H), 6.16 (brs,1H), 6.83-6.94
(m3H, 7.17 (d,1H), 7.36 (m3H), 9.21 (brs,1H), 11.00 (brs, 1H).
LRVS (APClI) 487 (MtH)[err]. 5 EXAMPLE
25

N- Hydr oxy- 4- {4-[ 4- (3 met hoxyphenyl ) - 336et hyl phenyl ] pi perl din-1I -
yl sul phog% tetrah r opyr.an-4- car boxani as_a white

solid (829 (M2, 4FQQ)(ﬁ"t3fw ﬁﬂdﬁ @@d"@oﬁ&ﬁ]ﬁ@ Safpn anxp_ér 4tion 67,

Crystal Pf%iﬁ?ﬁ%r(ﬁ#e?ﬁb ST, R o 6N Sus e

reqU|resL§M§ ﬁgq)ﬂ;-lz%ﬁ yt N, 5.38% [err](DMSgerr]): 1.60 m 2H)
H ,

)
2
1.78 (m2H), 1.90 (m 20 (s, 3H), 2.38 (m2H), 2.64 (m1H), go4
i, (TR (i, B (e L e o

. m , . , , . r . o . RVSE ( APC
489 (MeH)[err]. EXAMPLE'25 (brs E)l_(DAIVPLE 26 (APA)

N- Hydr oxy- 2- { 7 XM-14-(83+ | e 1- 20
yl sul phonyl } - 2= dm%%ﬁﬁwt |neé righfn; olid

(47%, mp. 161-163[ eryli@iphbhylitettatydi n-4-carb e of Prepar atlon 74,
using the procedure of Exanple 19, except that the resi due was purlfled

by flash chrofhtaipedmsa umuﬁegsolld (Saf’/dhFfbpom-tgﬁﬂecrrﬁ@'ﬂidh@lﬂfboncent r at ed
SSoEcs SR A SR LI Ll 6 B 16, e
1.49 (s, §d resim%w%%lc%y&tauuéeé%oﬁmﬁéﬂhan&. Hound: C,60.02; H, 6.78; N, 5.45.

CsHasN,06S: CH,OH requires C, 59.98; H, 6.97; N, 5.38%. 5(DMSOy): 1.60

(m.2H), 1.78 (m,2H), 1.90 (m,2H), 2.20 (s,3H), 2.38 (m,2H), 2.64 (m, 1H), 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

15 (m,3H), 7.33 (t,1H), 9.16 (brs,1H), 10.97 (brs,1H).
LRMS (APCI) 489 (M+H)".

e

EXAMPLE 26

N-Hydroxy-2-{4-[3-methoxy-4-(3-methoxyphenyl)phenyllpiperidin-1-

20 Isulpho 2- ipropanamide.

Obtained as a white solid (47%), m.p. 161-163°C, 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)

25 as eluant. Found: C,59.39; H, 6.58; N, 6.13. C3H3gN,OgS requires C, 59.72;
H, 6.54; N, 6.06%. §(DMSOy): 1.49 (s,6H), 1.64 (m,2H), 1.81 (m,2H), 2.70
(m,1H), 3.06 (t,2H), 3.75 (s,8H), 6.87 (m,2H), 6.98 (m,3H), 7.20 (d,1H), 7.27
(t,1H), 8.99 (brs,1H), 10.75 (brs,1H).

LRMS (Thermospray): 480 (M+NH,)".
30



(m1H), 3.06 (t,2H), 3.75 (s, 8H), 6.87 (m2H), 6.98 (m3H), 7.20 (d, lH)

7.27 (t, Wwpoyee® (brs,1H), 10.75 (brs, 1H). LRVS ( Therowagpesigesse 480
(MENH4) [err]. 30 . -37-
EXAMPLE 27

N Hydr oxy- 2- {4- [ 4- ( 3- et hoxyphenyl ) - 3- net hoxyphenyl | pi peridin-1

-yl sul phonyl } - 2- met hyl propanam de 5
btained as a white solid (39%, mp. 134-136C, fromthe title conmpound

of Preparation 77, using the procedure af37Exanpl e 26. Found:
Cerr]60.60; H 6.80; N, 5.82. [err] requires C, 60.48; H, 6.77; N, 5.88%

[err](DvBd err]): 132 (t, 3H) 1.49 (m2H) 181(m2H) 2.70
(m1H, 07 _ : 2
(m3H, 7.20 =

LRVS (Therrmspray) 494 (NHNI—M)[eQr@e%h-E!'Fr% n%ﬁid - -
EXAMPLE 28 N- Hydr oxy-4-{4-[ 4-13- OXyp -3-net hyl phenyl]-1 .2.3
. 6-t et r ahgdr opyr iObtainetbas a white solid (39%), mp 134-136°C, from the title

1- yl sul phonyl } t et r ahydr opyr an- 4- car boxam de bt ai ned as a

col ourl ess SOMRPYBI7OH Prepapatiore 7, 1using the piecedure ot Example 2&nbeund: of

CAn R S S0l H AN e LT g & ob g 077 6 Bk
E ren”] (DB esgn]v)so@ 33, a(zt«:sk@b1 he%gdlw 4 88(:1222:; { 813215, zi!go@,gﬁgu 2. 52
(brs, 1’H) 6. 07 (t 2H) ams(s{ BHRH. ozmmxlwem 28), EQB (B3H)729 (d IHR2

b I APCl): 501 ( M+ .
(brs 11 0 1% 92 155 9166 Nbrs, 1H), 1078 (ors. | (MeH) [err]

LRMS (Thermospray): 494 (M+NH,)".

EXAMPLE 28
N-Hvdroxy-4-{4-[4-(3-ethoxyphenvl)-3-methyiphenyll-1.2,3.6-tetrahydropvridin-
15 1-visulphonviftetra n-4-carboxamide

Obtained as a colourless solid (87%), m.p. 152-154°C, from the title
compound of Preparation 79, using the procedure of Example 19. Found:
C,61.99; H, 6.47; N, 5.54. C,5H4,N,04S requires C, 62.38; H, 6.44; N, 5.60%.
8(DMSOg): 1.33 (1,3H), 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,1H), 6.80-
6.85 (m,3H), 7.18 (d,1H), 7.26-7.37 (m,3H), 9.22 (brs,1H), 11.05 (brs,1H).
LRMS (APCI): 501 (M+H)".

25

yisulphonylitetrahydropyran-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-



EXAMPLE 29 25

N- Hydr oxy wpo §9k296¢ ( 3- et hoxyphenyl ) - 3- met hyl phenyl ] pi peri di PCX/EP98/06640

yl sul phonyl }t et rahydr opyr an- 4- car boxam de i Pal | adi um on barium
sulfate (5% 5 ng) was added to a stirred solution of the title
conpound of Exanple 28 (50 ng, 0.1 mol) in a mxture of 1, 2-

- 38- di met hoxyethane (1 m) and nethanol (3 m ), then the reaction

m xture hydr ogenat ed at 345 kPa (50 psi) pressure for about 20 hours. A
further portion of palladiumon b@g.umsulfate (5% 5 ng) was added and

hydrogenation 5 continued for an additional 20 hours. The catal yst was
renoved @imethoxyethase (1 mi) andomethanah(3 sk thenthaireastion mixtureed pressure

comound{pUatest3f 343 BB a0 ) WFSGie e gBRF A otrd A Ritherdrartien Founds
C, 60. 81, ofpa li%d'q‘@mé\'abénﬁﬁr lePdték?%??ﬁgg)m E‘{f 1&&6%‘6@%@& 61.03; H,

6.89; N, 5.47% [err] gerr] 1.78

(m 2Hp, ¢ostinyed faran Qddiﬂo(lal ZHhourd. 4[hd dat’élﬁ)st M&s&%rr(cmdd tbj) filtration,
(dd, 2H) BZOégd 2aHp)ﬁ 3(gm2H) (m2 2H) , 6. 80- 6. 92
(m 3H), the salvent evappraigdie erwedacw pmsurg ang ttlsrrgsmu;e crystatisedr s, 1H) .

'éiXBNP(LEh%HPé@\ eihkxanelo GHENTH fifid bompotind (34 mg, 66%) as a colourless

N Hy dr oxsol, id:pl 4663167 xFolisdry C,66.8TEHNBl THI NS 35 153,18, S, 0% Sf 0*56“ opyridi
1 -yI'sul phonyl }-2-met hyl Br opaka
Cbt ai nedHa®@ requises &, 164s83;sld) 6.89( 38%47%1 @ (DMSOLQ)SCJ 35 r('oﬁHD h’b.60| tle

& 2.182: (7y2Hio 15 BFR A, 8 Bo{mizelly 2 Selsuib 240 (charipes.6R(moT6b: 303 6. 1196
err) (VB 351420 faq 2038 44 ol St 2rih ettt st o2 B 21
(d, 1H) , 7.0787.2738n,GH)3FBO @108, 9.18 (bks, $HY, H)O(Bl%ﬂ-mbrs 1 H).

LRMS (Thermospray): 520 (M+NH,)".

15 XAMPLE 30

1-visulphonyi}-2-methvipropanamide

Obtained as a colourless solid (33%), m.p. 116-118°C, from the title compound
of Preparation 81, using the procedure of Example 19. Found: C,62.52; H,

- 20 6.47; N, 6.00. C,4H3yN,05S requires C, 62.86; H, 6.59; N, 6.11%. §(DMSO):
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,1H), 6.80-6.95 (m,3H), 7.18 (d,1H), 7.28-7.38 (m,3H), 9.03
(brs,1H), 10.8 (brs,1H).

LRMS (Thermospray): 459 (M+H)".
25




LRVS (Thernospray): 459 (MtH)[err]. 25

- 39- WO 99/29667 EXAMPLE 31 PCT/EP98/06640
N-Hydr oxy- 2-{4-[ 4- (3- et hoxypheny! ) - 3- et hyl phenyl ] pi peridin-1 -
_yl sul phonyl }acetam de 5 Obt ai ned as a colourless solid (48% m p.
179-180C (crystallised from di i sopropyl ether), fromthe title conpound
.of Preparation 82, using the procedure of Exanple 17. Found: C, 60.72;
~H,6.49; N,6.36. [err] requires C,61.09; H, 6.53; N, 6.48%
‘[err](Dvs err]): 1.31 (t,3H), 1.68 (m 289, 1.86 (m2H), 2.20 (s, 3H),

2.65 (m1H), 3.00 (m2H), 3.72 (m2H), 3.86 (s,2H), 4.03 10 (q.2H),

' 6.80-6.90 (m3H), 7.10 (s, 2H)), 7.17%&&4&&.&130 (t,1H), 9.20 (brs 1H),
10.8 (brs, 1H). Ry : ]

EXAMPLE 32 15

- N- Hydr oxy- 2- 4- [ 4- ( 3- et hoxyphenyl M@Mﬁg@mﬂkpi peri di n-1-yl sul phonyl } 2-
nmet hyl propanam de bt dined as a colourless solid (53%, mp.
- 172-174[ &r 1] C ( cOpthinklizsesl coioattess solill (4856), opypl 1€9+807C (Erystallise frot e
- conpound of Preparation 84, usi n% t he mgr ocedure of Exanple 19. Found:
e qospe

' C, 62.20: H, dismropyletoer), fremrthes ofPwpactionfZ, uxing fhes. 08%

250 (5. 3H) SFoﬁ%@re o %rsémp%“é@ %muaaé T.80072: H6 5 NaSBL EraGag 1 27
?5?2: 6-19&)( R(%Q?OA%#% aee) °/Z QQDI(AQ‘d)d%}“'M 38.(O8HY,br.88 {hh, 210 1786
(m,2H), 2.20 (s,3H), 2.65 (m, 1H) 3 oo (m, 2H) 3.72 (m,2H), 3.86 (s,2H); 4.03
10 (g.2H), 6.80-6.90 (m,3H), 7.10 (s,2H), 7.17 (s,1H), 7.30 (t,1H), 9.20 (brs, H),
10.8 (brs, 1H).

LRMS (APCI): 433 (M+H)".

15

methylpropanamide
Obtained as a colourless solid (53%), m.p. 172-174°C (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. C,,H3,N,05S

20 requires C,62.58; H,7;OO; N,6.08%. 3(DMSQge): 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
{9,2H), 6.80-6.90 (m,3H), 7.08-7.18 (m,3H), 7.30 (dd,1H), 8.98 (brs,1H), 10.75
(brs,TH).
LRMS (APCI): 461 (M+H)".

25



40- EXAMPLE 33

N- Hydr oxy e bd2desr net hyl - 4- (pyri di n-2-yl ) phenyl ]-1. 2. 3. 6-t gigrapesnesayri di n-
1 - yl sul phonyl } acet anmi de 5 ~ Obt ai ned
as a col ourl ess anorphous solid (509 fromthe title conmpound of
Preparation 85, using the procedure of Exanple 17. [err](DVBQd6): 2.33
(s,3H), 2.60 (m2H), 3.46 (t,2H), 3.91 (s,2H), 3.97 (m2H), 6.12 (brs, 1H,

7. 30- 7.40 (m4H), 7.50 (d,1H), 7.84 (dd,1H), 8.63 (d,IH), 9.20
(brs,1H), 10.8 (brs, 1 H. 10 LRMB-(APCI): 388 (MtH)[err].
EXAMPLE 34

N-Hydroxy 2-{4-[ 3- et hyl - 4- (pyrldEXAMELﬁ&:&nyl] 1. 2 3:6-tetrahydropyri di n-
1

de 15
Oot ai ned @@ﬁ!@ﬂﬁ—@#

conmpound of Preparatlon 86, Uusy8QiphBA &gtg id& of Exarrpl e 31. 8(DVsCQd6):
2.23 (s,3H), 2.60 (m 2H), 34?#T'EH}3E% QIES,ZH), 3.97 (m2H), 6.12
(brs, B, thatt\eﬁcaﬂai)cpldur&%s(amdﬂphouﬁ solid (50%))fronT tmstltleldpm@qunﬂ 78

E ﬁmiDH% er %f !SD?ergarat:g?t 85, using t%g p(rgz:gdure of El>9ar?1pl(eb{ 7S 3 ﬁé?,@lz_%v%( APC): | ?88
N Hydroxye 314 Bo'TRl S, S46RL S S5 AHNSRY a2t 8, B LB ARy ARy T | di et
as a col qud gﬁ% Holish (29P4), 7.84 Rad 16D; 8%d @1, 1), ©.20 Ei%*{"g 1gi.18 le

compound of Preparation 87, using the procedure of

[ err] ( DVESseth).) : 2.26 (s,3H), 2.60 (m2H), 3.47 (t,2H), 3.92 (s, 2H),

3.97 7.22 (d,1H), 7.35-7.42 (m4H), 8.62 (d,2H),

5" 20 1oor S AbG Yels Ay (1 (m4n (.29
EXAMPLE 34

isulphonyllacetamide
15 Obtained as a colourless solid (57%), m.p. 132-136°C, from the title
compound of Preparation 86, using the procedure of Example 31. 8(DMSOg):
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,1H), 7.35 (d,1H), 7.40 (s,1H), 7.45 (dd,1H), 7.78 (d,1H), 8.55 (m,2H),
9.20 (brs,1H), 10.8 (brs,1H).
20 LRMS (APCI): 388 (M+H)".

{sulphonyl}ac ide
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. §(DMSOye):
2.26 (s,3H), 2.60 (m,2H), 3.47 (t,2H), 3.92 (s,2H), 3.97 (m,2H), 6.12 (brs,1H),
7.22 (d,1H), 7.35-7.42 (m,4H), 8.62 (d,2H), 9.20 (brs,1H), 10.8 (brs,1H).
LRMS (APCI): 388 (M+H)".



LRVS (APClI): 388 (MtH)[err].
-41-

WO 99/29667 EXAMPLE 36 PCT/EP98/06640
N-Hydr oxy- 2-{4-[ 4- (6- et hoxypyri di n- 2-yl') - 3- met hyl phenyl ] pi peridinl -
'yl sul phonyl } - 2- et hyl propanam de 5 Obt ai ned as a colourless solid
(30%9, mp. 184-187[err] C, fromthe title conpound of Preparation 91,
using the procedure of Exanple 19, except that the residue was
purified by flash chromat ography using di chl oronet hane: et hanol (98:2)
as eluant. [err](DvsQd6): 1.30 (t;3H), 14#8 (s,6H), 1.63 (m2H), 1.79

(m2H), 2.35 (s,3H), 2.67 (m1H), 3.05 (t,23, I3H)75 (7d7:2),H%t zlleeo gqo(Z)H), 10

6.72 (d,1H), 7. 05 (d IH) 7.15 (m?2
(brs, 1H),
462. 206 ( M+H)

4-(6-etho Y o NaBidin- 7
N- Hydr oxy- 4- [4 (4- phenyl phenys)iz 28+ i fols |d|n 1-

yl sul phonyl | t et rahydr opyr an-"Z-"car boxam de tained as a
~col ourl ess sol i dOpteffied asapcoldariessoSslid (3006), hhp. 184-h87° C, froanthetitie of

Preparation 93, usi ng t he procedure of Exanple 19, but Wi th
crystal | i sa€oroRoed p Brenﬁam 9 usingdhe pregedure of Exampld 49 ¢ycept test

(m 21y, 4 obesesh Wil pufinetoy Fadheprotaigghantivriging dichirpiemhgne’s <
g 9152(%%)7[ gé?tpéﬁbﬂws 2P ad eludhts stHMsS0y,): 130qR3MHDr 48 '(&,SE%bgﬁgw%ﬂﬁpﬂ ):
N- Hydr oxy- 4% {79 (Pri2Ki%-2285 ¢ 3P DB ) (R4 HRLHOS Pty 3] 75 (R28),64. 801, 2Ry dr opyr i di
" 10 6.72 (d,1H), 7.05 (d,1H), 7.15 (m,2H), 7.34 (a,1H), 7.73 (t,1H), 9.00 (brs, 1H),
10.75 (brs, 1H).

HRMS (positive ion electrospray): 462.206 (M+H)".

EXAMPLE 37
15 N-Hydroxy-4-{4-(4-pheny!phenyl)-1,2.3.6-tetrahydropyridin-1-
Isulphonyijtetrahyd ran-4-carboxamide
Obtained as a colourless solid (68%), m.p. 191-193°C, from the title
compound of Preparation 93, using the procedure of Example 19, but with
crystallisation of the residue from methanol. §(DMSOg): 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,1H), 7.35 (t,1H), 7.44 (m,2H), 7.52 (d,2H), 7.65 (m,4H), 9.22 (brs,1H),
11.05 (brs, 1H).
LRMS (APCI): 443 (M+H)".

25 EXAMPLE 38
-Hydroxy-4-{4-[4-(4-eth envl)-3-methylphenyl]-1.2,3.6-tetrahydropyridin-
1-visulphonyiitetrahydropyran-4-carboxami
Obtained as a colourless solid (36%), m.p. 159-161°C, from the title
compound of Preparation 95, using the procedure of Example 19, but with

30 crystallisation of the residue from dichloromethane-diisopropyl ether.



1 -yl sul phonyl|tetrahydropyran-4-carboxam de . bt ai ned as a

col our | esswedopdssr36%9, mp. 159-161[err]C, fromt he title PCT/EPSHAGs4eNd oOf
Preparation 95, using the procedure of Exanple 19, but with 30 ]
crystallisation of the residue from dichl oronet hane-dii sopropyl ether.

-42- [err](DVB(Jerr]): 1.35 (t,3H), 1.94 (m2H), 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,1H), 6.96 (d,2H), 7.13 (d,1H), 7.22

(d,2H), 7.28 (d,1H), 7.33 (s,1H), 9.2Q425 (brs,1H), 11.05 (brs, 1H.
LRVS (Thernospray): 515 (MtNH4)[err].
EXAMPLE 38DMSOgg): 1.35 (t,3H), 1.94 (m,2H), 2.22 (s,3H), 2.38 (d,2H), 2.50 (brs,2H),

N- Hyd 2-{4- - hyd t hyl ph th 1.2.3.6- 10
tet?laa%?lé { 3&"‘) é r(éx ongrﬁl {@85"&%@&8 (bn"gz"ﬁ Brb%néﬂi'é )b as a

I I 7
ot hanor BN a R D 1o ARG A BEAD B G029, o
using s mrge”-g Qqqmjgﬁqu)Exanpl e 17. Found: C, 60.35; H 5.75; N, 6.70.
[err] req ui'res C, 60.56; H, 5.81; N 6.73% [err](DVsQerr]): 2.22 (s, 3H),
2. 60 (mZLRMS('ﬁWemB)sp(ray)zﬂﬂS(M%()s 2H), 3.97 (s,2H), 4.53 (d,2H), 5.19

(t, 1H exchangeabl e), 6. 20 (brs,1H), 7.15-7.42 (m7H), 9.20 (brs,IH),
10.80 (brs, 1H). LRVS (APCl): 417 (MtH)[err].

EXAMPLE 40 20 PLE 3

N- Hydr oxy- 2- net hyl - 2- {4-[ 3- net hyl -%-&(L‘\‘H%T'er‘lgn 3- yI)phenyI] 1.2.3.6-

t et rahydr opyr NiHydfloxyy2-$4H[4$1(8 H onsthaipheayi)-3 hylphe A2®e-as a
colourless solid (519, conmpound of

Prepar’@tion 100, using {@E2DY oylsulphepyBacetamide r | (DVB[ err] ) :
Obtained as a colouriess solid (63%) m.p. 174-176°C (crystallised from

methanol-diisopropy! ether), from the title compound of Preparation 97, using

the procedure of Example 17. Found: C,60.35; H,5.75; N,6.70. C,;H,4;N,0O5S

requires C,60.56; H,5.81; N,6.73%. 8(DMSOy): 2.22 (s,3H), 2.60 (m,2H), 3.47
15 (t,2H), 3.93 (s,2H), 3.97 (s,2H), 4.53 (d,2H), 5.19 (t,1H exchangeable), 6.20

(brs,1H), 7.15-7.42 (m,7H), 9.20 (brs,1H), 10.80 (brs,1H).

LRMS (APCI): 417 (M+H)".

20

etrahydropyridin-1-ylsul I}propanamide
Obtained as a colourless solid (61%), m.p. 158-160°C, from the title
compound of Preparation 100, using the procedure of Example 19. 3(DMSOgg):
1.50 (s,6H), 2.32 (s,3H), 2.57 (m,2H), 3.53 (m,2H), 4.03 (m,2H), 6.23 (brs,1H),
25 7.34-7.48 (m,3H), 7.63 (t,1H), 7.79 (t,1H), 8.04 (t,2H), 8.37 (s,1H), 8.91 (s,1H),
0.04 (brs,1H), 10.8 (brs,1H).
LRMS (APCI): 466 (M+H)".



-1.50 (s, 6H), 2.32 (s,3H), 2.57 (m2H), 3.53 (m2H), 4.03 (m2H), 6.23
(brs, 1H), 25wb ®k986748 (m 3H), 7.63 (t,IH), 7.79 (t,1H), 8. 04pdi/ERdgesess. 37

(s,IH), 8.91 (s,IH, 9.04 (brs,IH), 10.8 (brs, 1H). LRVS (APCl): 466

(MtH) | . -43-

EXAMPLE 41

N- Hydr oxy- 2- {4- [ 3- net hyl - 4- ( 3- net hyl t hi ophenyl ) phenyl ]-1, 2. 3. 6-

tetrahydropyridin-1 -yl sul phonyllacetam de 5 bt ai ned as a

colourless solid (179, fromthe title c48pound of Preparation 102,

using the procedure of Exanple 1. [err](DVMs(Ojerr]): 2.23 (s, 3H), 2.49
Exmﬁ&m 3.97 (s, 2H) 6.22 (brs, 1H),

(s,3H), 2.60 (m2H), 3.47 (t,2H), 3.
7.08 (d,1H), 7.17,(m 23 7 d

10. 80 (brs, R (Smetiyitionnen '

EXAVPLE 42 mm{gﬁg%gmﬁﬁsgm%m%

N- Hydr oxy- 2- {4-[ 4- ( 3- net hoxynet hylT phenyl) - 3- e phenyl]-1. 2, 3. 6-

t et rahydriopyri di Sltitaines dspincalplrieseselid (t7 %5 from the {ilie aompduad of col our | ess
lid (289 151- 1530C (.crystall d from t hyl

Soetate-di | BEpRERIPn IR HSNGHhG ArosRAUTBOf EXeRe dnd OMID alcd 28i(63HI04,

th 1 1 6

Lorrl: 0 1024510 SR teadty e diotisahy diogts)2 m#‘%&m%])

2.22 t

2220, 4( SZQ);% (d, 2H5507 Fl;i*m(rmh(l)) $'b2r3g(dl §HPH, a4gm4éH§ 9, %@;brs%ﬁ? fcﬁ?m 6H)

(brs, 1H), 1(br801H) (brs 1H. LRI\/IS (Therm)spray) 432 (MkH)[err].

10 LRMS (APCI): 432 (M)".

920

EXAMPLE 42

N-Hydroxy-2-{4-[4-(3-methoxymethylphenyl)-3-methyiphenyl]-1.2.3 6-

fetrahydropyridin-1-vlsuiphonyl}acetamide
15 Obtained as a colourless solid (28%), m.p. 151-153°C (crystaliised 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.
C22H,6N,05S; 0.10 H,0 requires C,60.11; H,6.19; N,6.37%. §(DMSOg): 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

20 (s,2H), 6.20 (brs,1H), 7.17 (d,1H), 7.21-7.42 (m,6H), 9.20 (brs,1H), 10.80
(brs,1H).
LRMS (Thermospray): 432 (M+H)".

25

rahydropyridin-1-yisuiphonyl}ace
Obtained as a colourless solid (64%), m.p. 158-160°C (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. C,3H,gN,0¢S requires



EXAMPLE 43 25

N- Hydr oxy-woodnées7 ( 3- [ 2- met hoxyet hoxyl phenyl) 3- et hyl phenypdrirsd/ ee4-
tetrahydropyridin-1 -yl sul phonyl }acet am de . bt ai ned as a
colourless solid (649, mp. 158-160C (crystallised from et hyl
acetate), fromthe title conpound of Preparation 107, using the procedure
of Exanple 17. Found: C 59.78; H 6.10; N, 6.01. [err] requires

- 44- C 59.98; H 6.13; N 6.08% [err](DVSQd6): 2.24 (s,3H), 2.60 (m 2H),
3.30 (s, 3H), 3.47 (t, 2H) 3.66 (Mm&4), 3.92 (s,2H), 3.97 (m2H), 4.12
(t,2H), 6.20 (brs,IH) 6.8 .18 (d, 1 7.34 (m3H), 9.20
(brs, 1H) ,CE9.98; 6 13;1MB.08%. |2 8@&'&@% %ﬂof%é F%e(mmbrﬁso (s,3H),
EXAMPLE 44

N- Hydr oxy3-47(%2H). 3- 564"3214}0‘? 8o daZPuP A1 %‘"%“9 12driD et Pre 1ty 3 6.
tetrahydrggy O(hﬂgn ,576;%3 (8%9“9%48 A gam bk 1H) 10, 8oqba, 1Ry as a

col ourl ess the 1tle conpound of
Pr epar atlmMSLZIThermdwréy)e460qwbﬂure of Exarrpl e 17 Found: C, 57.01;
H 5.47; N, 5.26. [err]; 0.60 CH2CI 2 requires C, 56.61; H,5. 30; N, 5. 84%

[err](DIVqurr]): 2.23(5,3H), 2.58 (m2H), 3.20 (t,2H), 3.44 (t,2H), 3.92
(s,2H), 3.96 (s,2H), 4.55 (t,2H), 1 6.78 (d,1H), 7.01 (d, 1H),
7.12H)15 (d,ll(—l), |7_?17 (s,ll(—l), ;DZ%&%!;EE ::% (s, 1H)( 9.|2_?) (brs,ll(—l), K
10. 80 (brs, | Ndydroxy-2ERMEAC hydtgSer 24t 1)-3-methylphenyl}-1,2.3.6-

EXAMPLE 45 .
N- Hydr oxy- 2- {4[ 3- net hyl % eyl ]-1.2.3,6- 20

col ourbess ol %b“qnégééass”%i’:%%u{teéé‘%$ﬁs?§%&ft mwépan 02 Sedan g Be
compound of Preparation 112, using the procedure of Example 17. Found:
C,57.01; H,5.47; N,5.26. C,,H2sN,05S; 0.60 CH,Cl, requires C,56.61; H,5.30;
N,5.84%. 5(DMSOg): 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,1H), 6.78 (d,1H), 7.01 (d,1H), 7.12
15 (d,1H), 7.17 (s,1H), 7.27 (d,1H), 7.33 (s,1H), 9.20 (brs,1H), 10.80 (brs, 1H).
LRMS (APCI): 428 (M+H)".

EXAMPLE 45
N-Hvdroxv-2-{4[3-methyl-4-(3-trifluoromethylphenyl)phenyl]-1,.2.3.6-

- 20 etrahydropyridin-1-yisulphonyl}acetamide
Obtained as a colourless solid (50%), m.p. 168-170°C (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. C,H,F3N,0,S; 0.25 H,0

25 requires C,54.96; H,4.72; N,6.10%. 8(DMSOge): 2.24 (s,3H), 2.60 (m,2H), 3.47
(t,2H), 3.93 (s,2H), 3.97 (m,2H), 6.22 (brs,1H), 7.23 (d,1H), 7.36 (d,1H), 7.41
(s,1H), 7.68 (m,4H), 9.20 (brs,1H), 10.80 (brs,1H).
LRMS (APCI): 455 (M+H)".



di i sopropyl ether), fromthe title conpound of Preparation 116, using the
procedure of WBEa2M6Z 17, except that tetrahydrofuran was used®CIER28/06640

co-sol vent for the reaction. Found: C 54.96; H4.73; N,/5.97. [err];
0.25 H20 25 requires C /54.96; H 4.72; N, 6.10% [err](Dvs(err]): 2.24
(s,3H), 2.60 (m2H), 3.47 (t,2H), 3.93 (s,2H), 3.97 (m2H), 6.22
(brs,IH), 7.23 (d,IH), 7.36 (d,IH), 7.41 (s,IH), 7.68 (m4H), 9.20
(brs,1H), 10.80 (brs, 1H). LRVS (APClI): 455 (MtH)[err].

- 45- -45EXAMPLE 46

~N-Hydr oxy- 2-[ 4- (4- phenoxyphenyl ) pi pﬁ%ﬁi}%l sul phonyl | acet am de

. Obt ai ned as a col ourl ess solld(130 - -179C, fromthe title 5

, conpound of Pre . . ' migxcept that
di chl or onet hane% VET ) ' .aéC 57.92;
'H 5.62; N 6.97. Dhtalheﬂa%%blbleuﬂbﬁs SOKHJ(’IB%) @571%—;179%5 ff6m Netitlel %
;[err](DIVISCIerr]) 1.63 (m2H), 1.84 (m2H, 2.63 (m1H, 2.98 (t, ZHQ 3.69
(m2H), 5 cempund ozlﬁ)rep@'a@en(1m94H;=mg7tthrQ¢:edJ.u$ of Examql@HZHyexcepts at

; E }\/Hz—i)l_? err ] glcworomew)méne was use% as'a co-solv@nt for the rew strp&aé‘) 92392
e Hydroxy-2¢56; (6 b7 &) D 8oy §tg¥%%u|%ﬁ”%td7’yé13h%§é M perigin-1 -

phonyl ropanam

' GJt ai ned as DS | £63 (MHH 1(842%1 2H, 2.63L6b,1H) 6Z.98f(t, 2R) t :1891(ivt, 2H),
conmpound of Preparation 122, using thengrocedure of Exanple 19, except that
the resi due3vis(s2h), ﬁ%@j(fby’fH)l. 38119 A madddaitly 7. 355('&2@") 9.20 (brs, 1H),

di chl oro Hg@@eg (97:3) as eluant, prior to crystallisation from 20
- di chl or ofret ik g‘gropyl ether. [err] (DI\/SQerr]): 1.50 (s,6H), 1.60

nage 2 + 2.65 (m1H), 3.05 (t,2H), 3.30
(D20 5 GERMS ([Rrfideprdy)? Sol i)' (m 1H) (t,2H)

EXAMPLE 47

15 isulphonyl}-2-methylpropanamid
Obtained as a colourless solid (42%), m.p. 155-156°C, 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

20 dichloromethane-diisopropyl ether. 5(DMSQg): 1.50 (s,6H), 1.60 (m,2H), 1.80
(m,2H), 2.20 (s,3H), 2.65 (m,1H}, 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,1H), 10.7 (brs,1H).
LRMS (Electrospray): 513 (M+Na)”.

25



(d, 2H), 4.10 (t,2H), 6.80-6.92 (m3H), 7.10-7.17 (m3H), 7.30 (t,1H), 9.02

(brs, 1H) , widow29%6r s, 1H) . LRVS (El ectrospray): 513 ( M-Nadrmrog/io66dd

- 46- EXAMPLE .48 ‘ .

N- Hydr oxy- 4- net hoxy-2(R. S) - [ 4- ( 3- net hyl 4- phenyl phenyl )-1. 2. 3. 6-
tetrahydropyridi n-1 -yl sul phonyl | but anani de 5 ot ai ned as a
colourless solid (39%, mp. 135-136C, fromthe title conpound of
Preparation 124, using the procedure of Exanple 19, except that - the

residue was purified by flash chromatgogaphy using dichloronethane:

met hanol (97:3) as eluant, prior to crystallisation fromdiisopropyl ether.
[err](DVMBO err]): 2.10 (m2H) 2. EKAMEEE)LZ 57 (m2H) 3.20 (s, 4H), 3.36
(m1H), : ( b , 7.16
(d,1H), 7. DB SNSRI INPNOIVI D BB 1H) |

LRMS (Therrmspray) 44 s i 4 :

EXAVPLE 49 15 {’e @_M ﬁiﬂdln 1 ylsulphony!lbutanamlde

N- Hydreoxy - 4- [ Otitdinee & b-chiciriuus! sund(8bYs)] np 3136-186°@ Mfrdmothiertitidl n- 1-

yl sul phonyl i t et r ahydr opyr an- 4- car boxam de bt ai ned as a

col our | esempumiting c@fgarep)aratmrp124.a$mgm@prq®dure ofrfExampie ﬂBeexceptdba’pound of

P tion 126 t f, Exanpl e_38. C, 61. 89;
i 6 15, 108 resdus W gied P tash ChiqirtontRGsiog dichigomethanel 6. 0206

o1 OVEEbBahb) oriapss igforioh 18rysfiboreraR drboprlpy 2l (1 24 320
(d, 1H), & DMBCBJS (M BHm, 2H)42 A3(s23H), .52 (0 2H), 12D (s 4H)0S. :{ea(m AHY) .
LRV (APClz 457 (M+I—_N s
10 3.48 (m,2H), 3.87 (dd,1H), 3.98 (m,2H), 6.20 (brs,1H), 7.16 (d,1H), 7.32 (m,5H),
7.43 (m,2H), 9.22 (brs,1H), 10.95 (brs, 1H).

LRMS (Thermospray): 444 (M)".

EXAMPLE 49
15 N-Hydroxy-4-[4-(3-methyl-4-phenyiphenyl)-1,2,3 6-tetrahydropyridin-1-
ylsulphonyl]tetrahydropyran-4-carboxamide
Obtained as a colourless solid (91%), m.p. 188-190°C, from the title
compound of Preparation 126, using the procedure of Example 38. Found:
C,61.89; H,6.15; N,5.94. C,,H,N,05S; 0.50 H,O requires C,61.91; H,6.28;

20 N,6.02%. §(DMSOg): 1.95 (m,2H), 2.22 (s,3H), 2.39 (d,2H), 2.50 (m,2H), 3.20
(t,2H), 3.48 (brs,2H), 3.87 (dd,2H), 4.00 (brs,2H), 6.17 (brs,1H), 7.16 (d,1H),
7.31 (m,5H), 7.42 (m,2H).9.22 (brs,1H), 11.05 (brs, 1H).

LRMS (APCI): 457 (M+H)".



-47- EXAMPLE 50

N- Hydr oxy- 2-wé-9o49463- net hoxyphenyl ) - 3- met hyl phenyl | pi pei di n- PCT/EP98/06640

yl sul phonyl } i ndane- 2- car boxani de 5 bt ai ned as- a col ourless solid

(63%, mp. 1 99-202'C, fromthe title conpound of Preparation 130,

usi ng the procedure of Exanple 19, but with crystallisation of the

residue fromdiisopropyl ether. Found: C, 66.25; H, 6.18; N, 5.18. [err]

0.30 Herr]O requires C,61.21; H 6.25; N, 5.33% [err](DVMB( err]): 1.55

(m2H), 1.76 (m2H), 2.20 (s,3H), 2.54 (-47-1H) 2.89 (t,2H), 10 3.48

(m2H), 3.77 (m7H), 6.87 (m3H), 7.07-7,35 %m8 9.10 (brs,1H), 11.05
E.KAME__Q

- (brs, 1H). EXAI\/PLE 51

N- Hydr oxy- 1 {(4-@“ 31 net Eggigk |

yl sul phonyl } cycl Rt = PITe & CU

solid (52%, mp. 157-160C {0 Hb -2-ca BRfged of Prepar ation 132,
using the procedure of Exanple oun C 62.79; H 6.60; N, 5.93.

[err] reduires COltaibhed é&@c&@urihlsﬁismﬂd/(%%) g ﬂp@@ﬂ?ﬁpefmm thextitio (m 2H),

1.78 3 1.93 1 2.20 3 97 .72
(m 2H§ " 3H)7¢0(n§>0yn}in3fé’kpspampsﬁ) Y, Hsing %@ 5 R;ed'#eﬁ '%’@mﬁl& 19, by

' EF\/H—I) [ er r] gqfs%!ﬁsét@n of e FesitiBE Froht HiisopropyffRe. Tb%?g%g%égbgm

N-Hydr oxy- 4Nis [18: (G5, WWH}O%Q@#@&I@@?M H[B.287N®.83%: y| sul phonyl | -
1 - met hyl pi péri di ne- 4 car boxam de bt ai ned as a col ourl ess solid
(13% , fron5({DMS04):d.5% MmN 1516 (m 2H)r 2 28r (813 25884(m, l]ki)n% 88H&2pYocedur e

of Exanpl e 19, Aty 3t7h7a(tm LPS &85 U8y, 7.07-7.35 (m,8H), 9.10 (brs, 1H), 11.05

(brs,1H).
EXAMPLE 51
N-Hvdroxy-1-{4-[4-(3-methoxyphenvl)-3-methyiphenyilpiperidin-
15 Isulph clobutanecarboxamide

Obtained as a colourless solid (52%), m.p. 157-160°C, from the title
compound of Preparation 132, using the procedure of Example 50. Found:
C,62.79; H,6.60; N,5.93. C,,H3,N,05S requires C,62.86; H,6.59; N,6.11%.
3(DMSOg): 1.60 (m,2H), 1.78 (m,3H), 1.93 (m,1H), 2.20 (s,3H), 2.57 (m,5H),

20 2.97 (t,2H), 3.72 (m,2H), 3.77 (s,3H), 6.87 (m,3H), 7.11 (s,2H), 7.15 (s,1H),
7.36 (t,1H), 9.10 (brs,1H), 10.92 (brs,1H).
LRMS (Thermospray): 459 (M+H)".

25

1-methvipiperidine-4-ca amid

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:



was purified by flash chromat ography using di.chl oronet hane: net hanoJ;

- 48- PR oAt ed aqueous ammoni a solution (90:1 0:1) PETAPISE640
[err](CDCl[err]): 1.79 (m2H), 1.90 (m2H), 2.16 (m2H), 2.27 (s, 3H),
2.30 (s,3H), 2.33 (m4H), 2.64 (mlIH, 2.91 (brd,2H), 3.10 (t,2H), 3.83

(s,3H, 3.92 (m2H), 6.88 (m3H), 7.08 5 (m2H), 7.18 (d,IH), 7.30 (t,IH.
LRMS (Thernospray): 502 (MtH)[err].

EXAMPLE 53

N- Hydr oxy- 3- phenyl -2(R. S) - [ 4- (4- phenyMﬁqenyI) 1.2. 3. 6 tetrahydropyr| din-1 -

10 yl su] phon propanam d ot ai ned
as a col 9nreakated| awqq@/ammﬁrpa sgb@ogﬁpépd)@s ﬁk@mt BECRCI)E1.79

conpound ,Qf ARX ep, cept that
tho rooi A2t e i 217 R 20 (SaBl i s A d AR aHls 28 g
N, 15, KR 1), DoPGoidawiy 010 asH) 65 (58152 O I, BB i’
[err](Dl\/Eq' ) gJHO , 3’15 m( H; 7( % , Z{ﬂg%/Hzn?gqu 6. 07
(brs, 15—I)(m2H)7/'16(d1B-B ?ra(BQt-MH)Y 45 (m2H) 7 57 (m2H), 7.65 (m4H), 9.17
b I 7 LRVE (APCl): 463 (Mt . 20
(Ex,roi/pLEDg.B S(gi)'hermospray) 50‘3 (M+H)". ( ) (MrH)Lerr]

N-Hydr oxy- 2- (4- phenyl phenyl)-1. 2. 3. 6-tetrahydropyridin-1 -

yl sul phonyl | i ndane- 2- car boxam de bt ai ned as a col ourless solid
(27%, mp. 159-161C, fromthe ti @EYAMPLE®SBpound of Preparation 138, using
t he procedure of Exa pl e 19 except that 25 the re5|due was purified by

fl ash chr oheldwdiioxy &Ny S)-{4 Aiehanwd-1. T dR -1
follo¥ved by trituration W|th

yisulphonyllpropanamide
Obtained as a colourless solid (31%), m.p. 202-205°C, 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. C,sH6N,0,4S; 0.50 H,0 requires C,66.22; H,5.77; N,5.94%.

15 3(DMSOg): 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,1H), 10.70
(brs,1H).

LRMS (APCI): 463 (M+H)".

20 EXAMPLE 54
N-Hvdroxv-2-[4-(4-phenviphenvl)-1.2.3.6-tetra ropyridin-1-

visulphonyllindane-2-carboxamide
Obtained as a colourless solid (27%), m.p. 159-161°C, from the title
compound of Preparation 138, using the procedure of Example 19, except that
25 the residue was purified by flash chromatography using
dichloromethane:methanol (98:2) as eluant, followed by trituration with
diisopropy! ether. 3(DMSO): 2.55 (m,2H), 3.41 (m,2H), 3.63 (d,2H), 3.77
(d,2H), 3.96 (m,2H), 6.18 (brs,1H), 7.16 (m,2H), 7.23 (m,2H), 7.34-7.53 (m,5H),
7.65 (m,4H), 9.15 (brs,1H), 11.10 (brs,1H).
30 LRMS (APCI): 463 (M+H)".



di i sopropyl ether. [err](DvMs(err]): 2.55 (m2H), 3.41 (m2H), 3.53 (d, 2H),
3.77 (d, Rid) 99296636 (m 2H), 6.18 (brs,1H), 7.16 (m2H), 7. Frmredhbcso
7.34-7.53 (m5H), 7.65 (m4H), 9.15 (brs,1H), 11.10 (brs,1H). 30 LRV5
(APCI): 463 (MtH) +.
-49-

EXAMPLE 55 N- Hydr oxy
-2-4-{4-(3-chl oro-4-fluorophenyl) - 3-net hyl phenyl | -1. 2. 3. 6-
tetrahydropyridin-1 -yl sul phonyl ~acetam de 5 bt ai ned as a
colourless solid (609, mp. 181-183[err}4g (crystallised from et her),

fromthe title conpound of Preparation 142, using the procedure of
- Exanpl e 17, except that tetrahydrof ueXAMBIE 88ed as a co-sol vent for the

reacti on. Found LT :
{t, 2H),

3.90 10 (s, 2H), 3.97 (m 2K 4Hde 7. 30-7. 40 (m 3H),
7.45 (t,|H), 7.56 (m LRVB
(APCI): 4‘539 (I\/HH)QEﬁarried asacolourless solid (60%) mp 181-183°C (crystallrféd\WBbE 56
15 Hydr oxy- 2- 45 4- (1. 3- benzodi oxol - %/2) 3- et hyl phenyl]-1 . 2. 3. 6-
ztetrahydropﬁh@v ram-the lﬂe;mmgnq@d@‘t%rﬁpa@t«on 42, using ﬂa@tmpﬁ@@@@a :

' | | | d | d of

oy eparati on CRREPIE 37 bxed et @Rahydranyraadlis HEed a8 soqnatvERRR e, %5 o
H,5.10; N, 6
Lerti VBOL 1ed tsc{nerFaur{ci(BgQ'gfﬁ)aés %586‘59\1 6%35 é?dHéBCﬁf{\g@’/S r%Qulresz C, 52?_1) 73; 3 96
( 3’1 211), H 5 594 N, 6.38%. Hﬁ(DMSEQs)( kﬂ 24 Z(HﬁH)G'Z B0 ((rdZHi) @47 6, 29), (SSQU.H) 6. 95
: 1 10. 80
(brs 1r10 " to 2Ebw0r A2y, 682 Giedh 2129 (o150, 730746 (m 31y} 748 e 1H,

7.56 (m,1H), 9.20 (brs,1H), 10.80 (brs,1H).
LRMS (APCI): 439 (M+H)".

H 4.59; N 6-38%

EXAMPLE 56
15 -Hvdroxv-2-{4-[4-(1.3-benzodioxol-5-vl)-3-methviphenvl}-1.2.3.6-
tetrahvdropvridin-1-visulphonyllacetamide

Obtained as a colourless solid (69%), m.p. 165-167°C, from the title
compound of Preparation 146, using the procedure of Example 45. Found:
C,58.60; H,5.10; N,6.01. CyH»,N,04S requires C,58.59; H,5.15; N,6.51%.

20 8(DMSOg): 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,1H), 6.76 (d,1H), 6.89 (s,1H), 6.95 (d,1H), 7.15 (d,1H),
7.28 (d,1H), 7.35 (s,1H), 9.20 (brs,1H), 10.80 (brs,1H).

LRMS (APCI): 431 (M+H)".



- 50- EXAMPLE 57

N- Hy dr oxy wio ¢9k2deér ( 2- f | uor ophenyl ) - 3- net hyl phenyl ] - 1. 2. 3. 6-POFEPASEOPY i di
n-1 - yl sul phonyl }.acet anmi de 5

bt ai ned as a colourless solid (32%, mp. 160-163[err]C, fromthe title
conpound of Preparation 150, using the procedure of Exanple 17, except that
t et rahydrof uran was used as a co-solvent for the reaction.

[err](DVMB( err]): 2.12 (s,3H), 2.60 (m2H) 3.48 (t,2H), 3.84 (s, 2H),
3.98 (m2H), 6.21 (brs,1H), 7.17 ¢0-1H), 7.23-7.35 (m4H), 7.40 (s, 1H),

7.42 (m1.H. 10 LRVB (APCl): 40%]
EXAMPLE 58

N Hydr 0y 2ol 2 B g6 RN 21250 qrid
t et rahydropyri din-1"-yI'sul phony acet am de 15 Oot ai ned as a

colourless solid (61%, mp. 1ysulphonyliacetamide title conpound of
Pr epar at ion 15 ysi the cedure I 59. 36;
H, 6. 085 N, 5. 870btaihed %é olou %?%%0%84& M. qﬁﬁé%@a Gim the tifle

o OV A ??Pﬁ%a‘fﬁgéﬁ%?m St Hrbosdrb bfigoariple ¥, Exgept g, 5 7°
(s,1H), ﬁeﬂﬁhgérdﬂhﬁan wad 8s88 as(alcd dblvent #6r the, réhbtlor? &@MSO],&-)) 2.9220

(brs,1H) 0 (brs, 1H LRVS ( APCI’)_I 447 [6 {
EXAMPLE 58,3H), 260 (m2H) 3.48 (t,2H), 3.84 (s,2H), 3.98 (m 2H) 21 brs1H) 717

N 0 il A s G I ! VT AR L, 2, 3, et ahvaropypidin i

cet am de

as a I %4yt m p. 149-152C, fromthe title conmpound of
Pr epaﬁgt %%ﬁh%@ﬁ@g %éw rocedure of Exanple 17. [err](DvB(err]):

EXAMPLE 58
N-Hydroxy-2-{4-[4-(3 4-dimethoxyphenyl)-3-methylphenyl}-1,2,3.6-
tetrahydropyridin-1-yisulphonyf}acet
15 ‘Obtained as a colourless solid (61%), m.p. 172-174°C, from the titie
compound of Preparation 151, using the procedure of Example 57. Found:
C,59.36; H,6.08; N,5.87. C,,H;N,04S requires C,59.18; H,5.87; N,6.27%.
3(DMSO): 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,1H), 6.82 (d,1H), 6.88 (s,1H), 7.00 (d,1H), 7.19
20 (d,1H), 7.29 (d,1H), 7.36 (s,1H), 9.20 (brs,1H), 10.80 (brs,1H).
LRMS (APCI): 447 (M+H)".

EXAMPLE 59

25 sulphonyl}acet
Obtained as a colourless solid (58%), m.p. 149-152°C, from the title
compound of Preparation 152, using the procedure of Example 17. 8(DMSOgg):



-51- 2.03 (m2H), 2.22 (s,3H), 2.59 (m2H), 2.90 (m4H), 3.47 (m2H),
3.90 (s, 2H), WO992965796 (m 2H), 6.19 (brs,1H), 7.05 (d, 1H), 7.BCT/Eresdbdso

7.23-7.30 (m2H), 7.36 (s,1H), 9.20 (brs,1H), 10.80 (brs,1H). . 5 LRV
(APCl): 427 (MtH)[err]. EXAMPLE 60
N- Hydr oxy- 2-{4-[ 3-net hyl - 4- (3-trifl uoronmet hoxyphenyl)phenyl]-1 .2.3.6-
tetrahydropyridin-1 -yl sul phonyl }acetam de 10 bt ai ned as a

colourless solid (13%9, mp. 154[err]C (crystallised from
di chl or onet hane-di i sopropyl ether), fromdfihe title conpound of Preparation

% (ot 308 HERPEE A LTINS 200 ghitl LRI Lachigint;
28 5 oottt i ot iy st

EXAMPLE 61 (s 1H), 91-2&/(&9)1&1—),21(@ 80 (Yrsptiny!l - 3-trifl uoronet hyl phenyl) -1

.2.3.6-tetrahydro ¥>

yl sul phorfy/| ]Lifé\@ a(%(f—‘e')Z‘bW(M‘PH) bt ai ned as a colourless solid (43%, mp.
143- 145[err]C, fromthe title conpound of Preparation 157, using the
procedure of Exanple 17. Found: C 54.63; H 4.35; N 5.90. [err]equi res
C,54.54; H 4.35; N, 6.36% [err](%gﬂghb{ 2.66 (m2H) 3.50 (m 2H),
3.93 (s, 2H), 400(m2H) 638(brs 30(m2H) 735747(m4|—|),
7.79 (d,IH), 7. BAHydroxii2-{D[PMe !j =fri &thd% P B
(Thernospray): 458 (MFNH[errLA dro

ndrn- Isulphonyl}acetamide

10 Obtained as a colourless solid (13%), m.p. 154°C (crystallised from
dichioromethane-diisopropyl ether), from the title compound of Preparation 153,
using the procedure of Example 17. §(DMSOg): 2.23 (s,3H), 2.59 (m,2H),
3.47 (t,2H), 3.90 (s,2H), 3.96 (m,2H), 6.22 (brs,1H), 7.20 (d,1H), 7.30-7.40
(m,5H), 7.58 (t,1H), 9.20 (brs,1H), 10.80 (brs,1H).

15 LRMS (Thermospray): 488 (M+NH,)".

EXAMPLE 61

isulphonyljacetamid
20 Obtained as a colouriess solid (43%), m.p. 143-145°C, from the title

compound of Preparafion 157, using the procedure of Example 17. Found:

C,54.63; H4.35; N,5.90. C,H4sF3N,0,S requires C,54.54; H,4.35; N,6.36%.

8(DMSOye). 2.66 (m,2H), 3.50 (m,2H), 3.93 (s,2H), 4.00 (m,2H), 6.38 (brs,1H),

7.30 (m,2H), 7.35-7.47 (m,4H), 7.79 (d,1H), 7.82 (s,1H), 9.20 (brs,1H), 10.80
26 (brs,1H).

LRMS (Thermospray): 458 (M+NH,)".



-52- EXAMPLE 62

N- Hydr oxy-woledndesr (2. 2-di net hyl -1 . 3- benzodi oxol - 5-yl ) - 3- mepduykEpisn6sso] -

pi peridin-1 -yl sul phonyl }-2-met hyl propi onani de 5 . bt ai ned as a
colourless solid (529, mp. 184-186[err]C, fromthe title conmpound of
Preparation 161, using the procedure of Exanple 19. [err](DVvs(Jerr]):

1.47 (s,6H), 1.60 (m2H), 1.65 (s,6H), 1.78 (m2H), 2.20 (s,3H), 2.65

(mlH, 3.04 (m2H), 3.73 (m2H), 6.68 (d,1H), 6.77 (s,1H), 6.83
(d,IH), 7.07 (s,2H, 7.12 (s, 1H), 6200 (brs,| H), 10.75 (brs, 1H. 10
LRVB (APCI): 489 (MtH) +. EXAMPLE 63
N-Hydroxy- 2-{4-[4-(1. 2-di net hyl benmg-%@z{% yl)-3-nmet hyI phenyl]p| peridin-
1 4 ) ¢ ‘ .

Ootalned as H : etltle
conpound of Preparat| qsipéfidin- wmul_‘ef YO u:um 704 ;u e 19.

DVS 1.62 2.20 3
L Eo) (a5 - b Ustainedia  colourbsasolid (5246), A 8ds T861C tiorhishe ey > o

(brs, 11y - coeou o ieprstisyg . it bfhceie & BRaid 6 botiSd,

EXAMPLE 6 1.78 (m.2H), 2.20 (5,3H), 2.65 (m, 1H
N- Hydroxy4247{$§q|j) (136%%%*3%@@? (s 6Hgnst hyl({)nheng/ ] pi [gserl 3| (m, 1H),
yl sul phongl34 én,2H), 3.73 gm ,2H), 6.68 (d,1H), 6.77 (s,1H), GSB‘E(dmy-l)chQﬁ (=m2H),de 25
Pal | adi um on barium sultate (5%_10 ng) was added to a stirred solution

of the ti 7182 &)Wb@?@oébfﬂ#’ébépaﬁ’@fsl (70 ng, 0.13 mml) in nmethanol (2
t xture hydrogenated at 345 kPa (50 psi’)
pr essur"e wgdéﬁﬁd% fgﬂﬂg]u ‘A further portion of palladiumon barium

sulfate (5% 10 ng) was added and hydrogenation continued for an
additional 4 days. The catal yst was

EXAMPLE 63

_ sulphonyl]-2-methyipropionamid
15 Obtained as a colourless solid (22%), m.p. 213-215°C, from the title
compound of Preparation 165, using the procedure of Exampie 19. 8(DMSOg):
1.48 (s,6H), 1.62 (m,2H), 1.80 (m,2H), 2.20 (s,3H), 2.52 (s,3H), 2.67 (m, 1H),
3.08 (t,2H), 3.73 (s,3H), 3.75 (m,2H), 7.08-7.15 (m,4H), 7.39 (s,1H), 7.47
-(d,1H), 9.00 (brs,1H), 11.75 (brs,1H).
20 LRMS (Thermospray): 485 (M+H)".

methylpropionamide

25 Palladium on barium sulfate (6%, 10 mg) was added to a stirred solution
of the title compound of Preparation 168 (70 mg, 0.13 mmol) in methanol (2 mi),
.then the reaction mixture hydrogenated at 345 kPa (50 psi) pressure 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




- 53- renoved by filtration, the solvent evaporated under reduced
pressure andwde29667 r esi due flash chromat ographed, using PCT/EP98/06640
“met hanol : di chl or onet hane (5:95) as eluant, to give the title canpound
(13 nmg, 23% as a colourless anorphous 5 solid. 8 (CDCI3): 1.63 (s, 6H),
1.63-1.95 (m4H), 2.26 (s,3H), 2.67 (m1H, 3.10 (m2H), 3.96 (m2H),
7.04-7.20 (m3H), 7.50-7.70 (m 4H) IR (KBr) 2240 cnierr] for cyano.
EXAMPLE 65 10

N- Hydr oxy- 2- { 4] 4- (5- et hoxypyri di n-3-yl) --83net hyI phenyl ]piperidil-1 -

| sul phonyl }-2- methyl p | f
Loa% " 11 omemovecke g g sgvent evwammw 0B et iR e BEccur 0

of Exanple é‘% sidsGRih %ﬂ%ar‘%éﬁﬁ% etH@ﬁolFBiéHl&#d?ﬁeth&né'(@%) as

~chromat ogr a using not 95:5) as 15 eluant.

E ert ]H§ DIVEOE3 eéln&but tdg% thé,tmé)coﬂpﬁd(ﬂm 23%@ iaS(ancdlbsucless aglog%hcms) 2.21
S, .

(m3H, 5 sznso I?QD%) ;] é 3 (s, g‘")ﬂ 634. é@(r@gw 263(93@41 a§7 {m)TH) 8. 17@,
PLE 66 (m, Ws bOT\ET S 87 26168 8055 . 489

- N- Hydr oxy- 2- Y e hoxyl phenyl ) - 3- met hyl phenyl ] pi per| din-1 -
"yl sul phonyl )'% %?/F%r%gganam [ B O (7- Azabenzotri azol -
-yl)-1,1,3,3-tetramet hyf uroni um hexaf | uor ophosphate (510 ng, 1 15 mmol)
was added to a stirred solution of 25 the tit|e conmpound of Preparation 178
(530 ng, 0.76 mmol ) and N- ethyi&i&&ﬂﬂe@@,ﬁam’ne(o 20 M, 0.9 mmol) in
Eanhydrou3 di met h ormam' de, of

tenperat iPe. Aft&F 88 ny, 2.2

~mmol ) and N— et hyl di i sopr opy %@!ﬂ@éﬂ}@ mﬁgFopionamlde

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

15 eluant. 5(DMSOy): 1.32 (t,3H), 1.48 (s,6H), 1.61 (m,2H), 1.79 (m,2H), 2.21
(s,3H), 2.67 (m,1H), 3.05 (t,2H), 3.75 (d,2H), 4.13 (q,2H), 7.15-7.20 (m,3H),
7.30 (s,1H), 8.10 (s,1H), 8.23 (s,1H), 8.98 (brs,1H), 10.75 (brs,1H).

LRMS (Thermospray): 462 (M+H)".

20

Istiphonyl}-2-methylpr id

O-(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexaﬂuorophosphafe (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-
ethyldiisopropytamine (0.20 ml, 0.9 mmol) in anhydrous dimethyiformamide “4
ml), under nitrogen, at room temperature. After 15 minutes, hydroxytamine
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



mmol ) were added and the reaction m xture stirred for about 16 hours, then
-54- paotsvrsgemed bet ween et hyl acetate and aqueous phosypdpimsheéder (pH
7). The organi ¢ phase was separated, washed wi.th water, dried (MySO4)
and evapor at ed under reduced pressure. The residue was di ssolved in
anhydrous 5 tetrahydrofuran (15 m), tetra-n-butylamoniumfluoride (1.4 m
of al.Qv solution in tetrahydrofuran; 1.4 mmol) added and the
resulting solution stirred at roomtenperature for 1.5 hours, then
partitioned between ethyl acetate and-54- aqueous phosphate buffer (pH 7).

Th ' h ted hed i th , . dri SO4 d

evapor at PRGBSI E0UESA SINAECHIALS 216 PSSO BRAL DUFiEl (REL7hudnBy f | ash
h t ' ' ' ' ted

chr ot oSkl piskdlizs sppralMOUALREASI FBldioafk (9BSPEfLRA! o0 aoucovs

net hanol - exdporate onderaedubed preskute. . The esidueowhs didsehedsial drthydtod$n,

43%, mp. 147-150[err] C. Found: C, 60.26; H, 6.81; N, 5. 76. 4H32N206S
requi r 8s fetabydemfurans(tim)\tetraspdputylammenivedieeride (1.4 miofe10M6eH), 1. 63

(mar) 593tof i igatfogiuidin 9 miod A AR mé BRubingdiusior fiired 2

(s, IH), 7rodn tempétatirefor 195 RBufDtiser phititiohBd betwBEA ethyacetate and

- 55- PREPARATI ON 1

t-Butyl 4adyebusxyhdsphiiebaffer (pid )] epergadicrpHaseawbs sgpatated, washed
with water, dried (MgSO,) and evaporated under reduced pressure.

10  Purification of the residue by flash chromatography, using
dichloromethane:methanol: concentrated aqueous ammonia solution (90:10:1)
as eluant, followed by crystallisation from methanol-water, provided the product
as a colourless solid (155mg, 43%), m.p. 147-150°C. Found: C,60.26; H,6.81;
N,5.76. Cy4H3,N,05S requires C,60.48; H,6.77; N,5.88%. §(DMSO): 1.49

15 (s,6H), 1.63 (m,2H), 1.80 (m,2H), 2.21 (s,3H), 2.67 (m,1H), 3.08 (t,2H), 3.74
(m,4H), 4.02 (t,2H), 4.83 (t,1H), 6.82-6.92 (m,3H), 7.10 (s,2H), 7.16 (s,1H), 7.30
(t,1H), 9.00 (brs,1H), 10.75 (brs,1H).



A 2.5M solution of n-butyllithiumin hexane (8 m, 20 mml) was added 5
over about 1WOo®w9667s to a stirred m xture of 4-bronobi phenylpdErfsa/eg64020
mol ), anhydrous ether (100 m) and anhydrous tetrahydrofuran (10 ni),

under nitrogen, at about -75[err]C After a further 1 hour, a solution
of t-butyl 4- oxopi peridi n-1-carboxylate (3.98 g, 20 nmol) in
anhydrous tetrahydrofuran (10 m ) was added at such a rate that the
reaction tenperature was maintai ned 10 bel ow -60[err] C The
reaction m xture was stirred at about -78berr]C for 3 hours and

guenched w th aqueous anmoni um chl or ol.ution, then the organic phase
was separated, washed with water, dﬂkggfiﬂgééﬂiland evapor at ed under
reduced pressure. l4_fy X _/X | | et her
gave the 15 title c

144-146[err] C [%QISMBG(dtﬁhrdf)n-b&tyﬂ%lum ln(h?e)&lrih (81nl7 QO(rdm%?)wa@a@@edm 2H)
3.28 (dd,2H), 4.06 (m2H), 7.35 (tI'H) 65 (m 6H).
LRV ( APGH ) :ovesabont ) reinutes to as)tlrred m|xture of 4-bromob|phenyl (4.66 g, 20
PREPARATI ON 2

5.5 b1 et r ART@DoAYRYAOHS Sther (100 m) st antya OBk BHALY A WA Y. vederadded
10 3 StirTehfudn Al PR | Aer o furfPRN adoiBiEPer gL (42 0

11.9 mol) | or onet hane rdom t enper at ur Af ter
further 3 h i érmu-nambmnat@(stssg Mmrﬁwmanﬁﬁﬁo%mmﬁ;ﬂrﬁmﬁ 0
pressure and the residue basified with M aqueous sodi um hydrOX| de

sol uti on. Hrel) mwasiaddedaisucha éatﬁdbabﬁhprrgapw taroperatuwaivasomaintained
t hen t he (goerl‘ned @ racts washed with water, dried (MygSO err]) and
evaporat?—z Vﬁng r’rreduced pressure to yi eI d the title conpound (2 79 g)

ol . " err] (ooor T FERFtion mixture was stiipd. gt abou 75°G fop 3 hoursgnd 5 0"
(m2H), 6. 2@uenchédwithlifueolismbrionitth chioritfe otutidn), then B 6rgaHid phase
was separated, washed with water, dried (MgSO,) and evaporated under
reduced pressure. Crystallisation of the residue from diisopropyl ether gave the
15 title compound (4.29 g} as a colourless solid, m.p. 144-146°C. §(CDCly): 1.50
(s,9H), 1.78 (d,2H), 2.06 (m,2H), 3.28 (dd,2H), 4.06 (m,2H), 7.35 (t,1H), 7.43
(m,2H), 7.50-7.65 (m,6H).
LRMS (APCI): 354 (M+H)".

20 REP 0]
- enyl 1)-1,2.3.6-tetrahydr:

Trifluoroacetic acid (20 ml) was added to a stirred solution of the title
compound of Preparation 1 (4.2 g, 11.9 mmo}) in dichloromethane (20 ml) at
room temperature. After a further 3 hours, the reaction mixture was evaporated

25 under reduced pressure and the residue basified with 1M aqueous sodium
hydroxide solution. The resulting mixture was extracted with dichloromethane,
then the combined extracts washed with water, dried (MgSO,) and evaporated

under reduced pressure to yield the title compound (2.79 g) as a colourless



LRVS (Thernospray): 236 (MtH)[err].

PREPARATI GMo39/29667 1 o ' PCT/EP98/06640
- Benzyl - 4- hydr oxy- 4- (4- phenyl phenyl ) pi peri di ne . A 1.6M sol ution
of n-butyllithiumin hexane (39 m, 63 mml) was added to a stirred

sol ution of 4-bronobi phenyl (11.7 g, 50 mmol) in anhydrous 10
tetrahydrofuran (50 m), under nitrogen, at about -50[err]C, whil st
ensuring that the reaction tenperature was kept below -40[errC. After a
further 1 hour, a solution of 1- besgyl-4 oxopi peridine (10.4 g, 55

I n angzdrous t et rahydr of ur an was added at such a rate

t hat t he $@ithtH(EDCLYPES3t (sitHM2H r&"ﬁb Beldt 2t 2H)p31a8(m.2bt)e6.20C. The
cool i ng bat s_t e urther 1 hour, 15 the reaction
m xture \Aﬁ%‘sﬂ%t 7@%&38‘632%2&%%@&%{"%% (400 n) and brine (200
nm). The p %’Hﬂ%ﬁ %%3 , washed with water, dried (MS™)
and .evapora under e%@ie f"é re, then the residue crystallised

from eghyl acet ate to provide the title conpound (13.9 g) as a col ourl ess

solid. [err](DVvB(d err]): 1.80 (d,2H) 52 (m2H), 3.24 (m4H), 4.33
(d,2H), 7.28-7.75 20 (m 14H), 1lEB<£RAEA:LQ.Eb§
PREPARATI ON 4

- Benzyl - 4- (4- phenyl p
of the title CRWGWQOI%OR'&)?H%LRW@M@ |blr%x§n€ (39%1263‘?%%3%

p-t ol uenesul phonic acid (15.3 g, mol ) in tol uene mas heat ed
under ref toua stirred slbb.ﬁmiﬁnfm-brmppbipdueuyl {7 g, ﬁamnof)emaydm corrpl et e

(ca. urs th naIIovvedtp cool and di d th wat er

The' r 38ul tatfpYArruran. (4l SaiBdsn io0en. af SRodkbNe: WA ERSBe S aahon -
sol ution

extract ed%dﬁ"'ﬁné?meé?‘é‘ﬁ%m&n‘%epﬁ’ e)l(ov&O%O r% D) {\ﬂ?lﬁgrﬁuwﬁ%r 1(:80 gt %°'8§<'?'?§’Et S
dri ed 1-benzyl-4-oxopiperidine (10.4 g, 55 mmol) in anhydrous tetrahydrofuran (30

1x4- iperidine

A soI ution

ml) was added at such a rate that the reaction temperature was maintained
below -40°C. The cooling bath was then removed and, after a further 1 hour,

15 the reaction mixture was partitioned between dichloromethane (400 ml) and
brine (200 ml). The organic phase was separated, washed with water, dried
(MgSO0,) and evaporated under reduced pressure, then the residue crystallised
from ethyl acetate to provide the title compound (13.9 g) as a colourless solid.
3(DMSO): 1.80 (d,2H), 2.52 (m,2H), 3.24 (m,4H), 4.33 (d,2H), 7.28-7.75

20 (m,14H), 11.30 (brs, 1H).

PREPARATION 4
-Benzyl-4-(4-phenyiphenyl)-1,2.3 6-tetrahydropyridine
A solution of the title compound of Preparation 3 (13.8 g, 40.2 mmol) and
25 p-toluenesulphonic acid (15.3 g, 80.4 mmol) in toluene (100 ml) was heated
under reflux in a Dean-Stark apparatus until water removal was complete (ca. 2
hours), then allowed to cool and diluted with water (200 ml). The resulting

mixture was basified with concentrated aqueous ammonia solution and



(MgS™) and evaporated under reduced pressure to furnish the title conpound
(10.6 g) as WOWZeswhite solid. [err](CDCl[err]): 2.57 (m 2H) PCREF3/066%02H) ,
3.18 5 (m2H), 3.62 (s,2H), 6.10 (brs, IH), 7.20-7.60 (m 14H).

PREPARATI ON 5 4- (4- Phenyl phenyl ) pi perl di ne

A stirred mxture of the title conpound of Preparation 4 (5.07 g, 15.6 10
nmol ), amonium formate (4 g, 62 nmmol ), palladi um hydroxi de on carbon (500
ng) and methanol (50 m) was heated under reflux for 4.5 hours, allowed to
cool and filtered. The filtrate was evap#&i7at ed under reduced pressure and

t he residue partitioned between 2M aguequs sodi um hydroxi de sol ution
and di cfﬁ’@ﬁa@EﬁQ Wﬁh@'ChW@"Eﬁanﬂ¢&4 ﬁl?&g@% endhgcombined extrantsi driad wi t h

Lo T %méa?@#@%eegéfgeé%a il T
ressure t O (0] | m
547 | s B8 O SEIOREOGA, 28 178 21D AT Z1 ¢ 1

(m2H), 25 GZN(ﬂH).I-MZzSZEl) 6.10((br2HH), 2.2097.60,(@H4H). 25 (m 3H), 7. 40

(m2H, 7.53 (m4H). 20 PREPARATI ON 6
t-Butyl 4-hydroxy-4-(3-nethyl-4-phenyl phenyl) pi peri di ne-1-carboxyl ate

bt ai ned as a col ourless solid (604 PAB; T 44[err] C, from 4-brono- 2-
nmet hyl bi phenyl (J. Amrer. Chem Soc. , ; ) and t-butyl

4- oxopi peridin- 25 1-carboxyl u hylshé ahigkelr e of Preparation 1.

[err] (CDCl[err]): 1.48 (s,9H), 78(m25§ 2.04 (m2H), 2.30 (s,3H),
3.28 (m2H), 4. 0% ¢hwed Rjixture Qf)th'et«iﬂb comp(mmdself Preparatiotvg (6'07eg n‘tﬁ:ﬁray)

ggﬁp&&ﬁ%\‘ rFy]nol), ammonium formate (4 g, 62 mmol), palladium hydroxide on carbon (500
mg) and methanol (50 ml) was heated under reflux for 4.5 hours, aflowed 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 dichioromethane extracts (3 x 100 ml) of the aqueous phase, then the
combined dichloromethane solutions dried (MgSQO,) and evaporated under
pressure to afford the title compound (3.5 g) as an off-white solid, m.p. 104-
107°C. 8(CDCly): 1.50 (brs,1H), 1.63 (m,2H), 1.83 (m,2H), 2.62 (m,1H), 2.75
(m,2H), 3.19 (d,2H), 7.25 (m,3H), 7.40 (m,2H), 7.53 (m,4H).

20

PREPARATION 6

Obtained as a colourless solid (60%), m.p. 142-144°C, from 4-bromo-2-
methylbipheny! (J.Amer.Chem.Soc., 1926, 48, 1372) and t-butyl 4-oxopiperidin-
25 1-carboxylate, using the procedure of Preparation 1. 8(CDCl;): 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,8H).
LRMS (Thermospray): 468 (M+H)".



4- ( 3- Met hyl - 4- phenyl phenyl )-1 2. 3. 6-tetrahydr.opyri di ne ot ai ned
as a col owbewmesnl id (90% fromthe title conpound of 5 PrreIZEM8/06540 6,
using the procedure of Preparation 2. [err](CDCl[err]): 1.85 (s, .1 H),
2.28 (s,3H), 2.50 (m2H), 3.14 (t,2H), 3.57 (m2H), 6.18 (brs, 1H),
7.20-7.42 (m 8H). LRVB (APClI): 250 (MtH)[err]. 10

PREPARATI ON 8 Met hyl

2-[ 4- (4- phenyl phenyl)-1. 2. 3. 6-tetrahydropyridi n-1-yl sul phonyl ] acet at e

A sol ution of methyl chlorosul phonyl aeg8-ate (0.35 g, 2 nmol) in

di chl oronet hane (2 m ) was added stirred solution of the
title conpound of Preparati 03&%8&@&—3 nmol ) and 1, 8-di azabicyclo
15 [5. 4. 0] undec- 7- a8« ' h ieS M) at about
Oferr]C, the cou Xture stirred at

(Jd
room t enper at upgtdifed és a colbaHéess sblid?(Q(I%) frbﬂ'dtha title cbmbbun@mét hane. The
resulting mxture was washed W th 1 M hydrochloric acid, dried

(MySQ| &r rﬂe;matmvapusmgdhe pieesduyr @dlfd’é'ﬁpafatloﬁr%s§@QC 3¥hd. 8665 ik was

urified b a hr opat r h (o) e

1I‘O ol | oned %& @)a&ﬁ%@?g'ﬁ p@x(t&ﬁsgg’f&%k@t hg (E{E%hﬁ_{n) 73?(?/2 %e title
corrpoundl\‘g,%%g_l)rrg) as a colourless solid, mp. 182- 183C Found: C, 64. 32;
H, 5. 59; [err] requires C 64.66; H 5.70; N, 3. 77%
[err](CDQlRMS{APCE) a0 (m2H)*. 3.62 (t,2H), 3.78 (s,3H), 3.99 (s,2H), 4.08
(m2H, 6.08 (brs, 1 H, 732(m1H) 7.38-7.44 (m4H), 7.53-7.60 (m4H).
25 LRMS (APCI) 372 (MtH)[err].

- 59- MD TION 9 Met hyl
2-[4- (19 met hyl - 4- phenyl phenyl ) -1 -dropyridin-1-

yl sul pho”ylﬁ}jé‘t‘ﬁﬁ# ?—3@-(4—%henquheﬂhﬂ1,2,@6, AétrahydtbpyridigsiSyisQlphdn(886tatem p-
104- 105 erfr

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

15 [5.4.0Jundec-7-ene (0.3 ml, 2 mmol) in dichloromethane (8 ml) at about 0°C, 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 (MgSO,) and evaporated under reduced
pressure. The residue was purified by flash chromatography, using

20 dichloromethane as eluant, followed by crystallisation from diisopropyt ether, to
give the title compound (250 mg) as a colourless solid, m.p. 182-183°C.
Found: C,64.32; H,5.59; N,3.77. C,oH,{NO,S requires C,64.66; H,5.70;
N,3.77%. 3(CDCl;): 2.66 (m,2H), 3.62 (t,2H), 3.78 (s,3H), 3.99 (s,2H), 4.08
(m,2H), 6.08 (brs, 1H), 7.32 (m,1H), 7.38-7.44 (m,4H), 7.53-7.60 (m,4H).

25 LRMS (APCI): 372 (M+H)". '




conpound of Preparation 7 and nethyl chl orosul phonyl acetate, using the
"procedure of woemssért i on 8. Found: C,65.18; H 6.03; N, 3.59. THEAYDE0
requires C,65.43; H 6.01; N 3.63% [err](CDCl[err]):-2.28 (s,3H), 2.68

(m2H), 3.64 (t,2H), 3.81 (s,3H), 4.02 (s,2H), 4.10 (m2H), 6.08
(brs,1H), 7.20-7.47 (m8H). 10 LRV5 (Thernospray): 386 (MtH)[err].

" PREPARATI ON 10 Met hyl

~2-(4-(4-phenyl phenyj ) pi peridin-1-yl sul phonyl] acetate bt ai ned as
+a colourless solid (27%, mp. 169-170C-68+omthe title 15 conpound of
‘Preparation 5 and met hyl chl orosuf phg Ig § ﬁé si i usi ng the procedure of

' Preparation 8. Found: C, 63. 99 H6r
+H, 6.21; N, 3.75. ( |

err] reqwres C, 64. 32;
1.29 25

"H), 3.00 (t,2H), 3-80Ts, 3 3
- 7.40 (t,2H), 750760(m4H) zomm_nﬂlmg
' PREPARATI ON 11 Met hyl

2- (4- phergyl -1. 2. thamedrmaom»ylessisnhd(@@%hlrplmﬁ%)mﬁéCafrem the title
(bt ai ned as a col ourl s sol j phen

1,2,3,6-tet PQHW”@H;R Héraé'ﬁ&% P%Wetblﬁ WQ&P&B%SHWP&%@F%‘@'“&:S‘MQ the 25

procedur e ObRLERE b ARSI Folnd ok 14 o/ NG Sel e bBbg o
(t,2H), 3. 7equires(S,6533; B,69%;(8,383%. $(OCOCIIN 2128 (sBHY 268 ;@rg%!_ﬂ_)l, 364L2-7.35

(m SH) .
- PREPARATI ON(ti2H), 3.81 (s, 3H) 4.02 (s,2H)MerlBy(m, 2H), 6.08 (brs, 1H), 7.20-7.47 (m,8H).

gol(guflhegg E-Wé (?ég%o Ip%&%@gﬁ ?tC,e from4- 5 %Lﬁ;?g?pgfi Si ne and

met hyl chl orosul phonyl acetate, using the procedure of Preparation 8.
~Found: C,56.43; H,6.41; N 4.64. [err] requires C, 56.55;
PREPARATION 10
Methyl 2-[4-(4-phenyiphe iperidin-1-ylsulphon ate

Obtained as a cotourless solid (27%), m.p. 169-170°C, from the title
15 compound of Preparation 5 and methyl chlorosulphonylacetate, using the
procedure of Preparation 8. Found: C,63.99; H,6.18; N,3.69. C,,H;»NO,S
requires C,64.32; H, 6.21; N,3.75. §(CDCly): 1.83 (m,2H), 1.95 (m,2H), 2.68
(m,1H), 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
PREPARATION 11
Methvl 2-(4-phenyl-1.2.3.6-tetrahvdropyridin-1-vis onvl)acetate

‘Obtained as a colourless solid (20%), m.p. 93-94°C, from 4-phenyi-
1,2,3,6-tetrahydropyridine and methyl chlorosulphonylacetate, using the
25 procedure of Preparation 8. Found: C,56.86; H,5.79; N,4.76, C,4,H{;NO,S
requires C,56.93; H,5.80; N,4.74%. 3(CDCl,): 2.62 (m,2H), 3.60 (t,2H), 3.78
(s,3H), 3.99 (s,2H), 4.05 (m,2H), 6.00 (brs,1H), 7.22-7.35 (m,5H).



H 6.44; N 4.71% [err](CDCl[err]): 1.80 (m2H), 1.90 (m2H), 2.60 (m 1H),

2. 97 (Wo3dbhessB. 80 (s,3H), 3.92 (s,2H), 3.93 (m2H), 7 ICT/EB3/066¥ SH) .
10 ' PREPARATI ON 13 . Met hyl
2- (4- benzyl pi peri di n-1-yl sul phonyl ) acet at e Obt ai ned as an

anor phous solid (24% from 4-benzyl pi peridi ne and met hyl

chl or osul phonyl acetate, using the procedure of Preparation 8, but with
an elution gradient of dichloromethane: methanol (100:0 to 95:5) for the 15
chromat ographic purification step. [er-gp{(CDCl[err]): 1.30 (m2H), 1.62 (m1

H), 1.70 (m2H), 2.54 (d,2H), 2.78 (t,2H), 3.73 (s,3H), 3.76 (m2H),
3.88 (s,2H), 7.08 (d, 2H), 7.&8&&&&1@9_124(m2m. LRVE (APC):

ﬁ/étzh(:\/ﬁl—l)[err]. 20 (4-ph ineridin-1-visuloho E&P RATI ON 14

y

2(R.S) - [ 4- (4- pbptaihed eya ):oﬂau?leés%h@@@%y%qpmmmmrﬁw-phonyI ] pent -
4- enoat e 60% Sodi um hydride in"a mneral oil dispersion (21 ng,

0. 53 gl bhewlplpendmw methylsrthlonosdlmmytaoetatef usihg the plrmeduramj nd of
Preparation 8 (180 dr ous

h
t et r ahydr Brepagation 321960% Qrﬁ@ﬂl?o‘d&s 4%, d‘i %t %ﬁ'ﬁ'@& NS uires§.56.9%ider

mfrgggg H?r%f" O@B@ﬁ%e@@%?&ﬁ%ﬂ?nﬁ% o QO[IH‘EH?% 68'(hy i Hpr2gyde (0.05
bet { %H) élgd{c&e?gfe an Qwhgl%t(hezmSpHEl?‘gSWﬁHye was partitioned

bet ween e aqueous phosphate buffer (pH 7). The organic
phase was separated, washed with water, dried (MgSJerr]) and

Svapor ated under reduced 5 pr es A&R‘? t residue triturated with
i soﬁroopyl ether to yield the tMnd (170 nmg) as a colourl ess
solid. [err] (CDC [erMJaﬁul 3-{990&;%;iéé‘ﬁ(ﬂﬁ??—yéuﬁﬁbnyl)acetgte
Obtained as an amorphous solid (24%) from 4-benzylpiperidine and
methyl chlorosulphonylacetate, using the procedure of Preparation 8, but with
an elution gradient of dichloromethane:methanol (100:0 to 95:5) for the
15 chromatographic purification step. 3(CDCl3): 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
Methvl 2(R.S)-[4-(4-phenviphenvl)-1.2.3.6-tetrahydropyridin-1-yisulphonylipent-
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 mi) and anhydrous
dimethylformamide (1 ml), under nitrogen, at room temperature. After 30

minutes, allyl bromide (0.05 ml, 0.53 mmol) was added and stirring continued



3.77 (m2H), 3.79 (s,3H), 4,03 (dd, 1H), 4.12 (m2H), 5.10-5.22 (m2H), 5.74
(m1 H, 6. 00%ress7l H, 7.36 (mIH), 7.43 (m4H), 7.60 (m SRET/EPIBOSMRNG

"(APCl): 411 (M+H)[err]. 10 PREPARATI ON
15 2(R S)-[4-(4-Phenyl phenyl)-1

.. 2.3.6-tetrahydropyridin-1-yl sul phonyl ] pent - 4-

enoi c acid I M Agueous sodi um hydroxide solution (1.2 m, 1.2
,mol) was added to 15 a stirred solution of the title conpound of
“Preparation 14 (160 ng, 0.39 nmol) iF81a m xture of tetrahydrofuran (5

im d nethanol (10 ml). Th | ti , | ution,, d at, 5 C
o1 3 hour s fonaurther 2pbaisethen e reruitg Suture WhSRI I GhemBoMAEn et e

Concant r at e AFEF 0ROt DGR MindHIolRh, The RHMICOREMES o
with ethyl aephpited, Wagqé‘d)wﬁhmeewm%n@wémwma%dmddmd

“evapor at ed under reduced pressure, then the residue purified by flash
' chr omat o aphgssune; thendhe eesidile trityrated avith dilsoprapul ethasttayieldthetitle| : gl aci al

racetic acid (100:0:0 97:3:0 to 96:3:1). | d Lt uraf,i0 i th

. hexane, to mP&WiG%Bt’ﬂ@ 2% ?Icé’?%%ﬁﬁﬁﬁ (égbﬂgﬁaé)@%ﬁk‘fﬂ?@s %é’g-
“anor phous sql4 [R5 h( | rd o2 7 . \7 m 2H),
4,05 (dd, 1%0%:7&(‘???‘!)3]:33%3&@&&%? (1 ﬁ"?#ﬁ'ﬁﬁ”’?@ ?’nz%lﬁ?’,zﬁ%’. %gﬁ( brs. 1
"H), 7.30-7. 4, (1), 808 (brsDPHY, ©86 (M, 1H), 7.43 (mARYS7 E0nendablypray) @ 415
f(MrNH[err])|errg. R

! PREPARATI ON (APCI): 481 (MrH)".

"2(R S)-[4-(3-nmet hyl - 4- phenyl phenyl )-1. 2. 3. 6-tetrahydropyridin-1-

~yl sul pho?ﬂ/l ] pent - 4-enoate 5 btained as a solid (67% fromthe title
~conpound of Preparation 9 and EBEPIQ;@;B@,@I% usi ng the procedure of
Preparation 14, but with flash chromat ogr aphy, enploying an elution
gradi ent of he{(RE)-fitfab 1eibBEE .0 brop@riding 1-yik pyinent4
step. [err](CDCl[err]): 2.30 (s, 3H), %. g%a(crigm—l), 2.85

1M Aqueous sodium hydroxide solution (1.2 m}, 1.2 mmol) was added to

-62-

15 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 resuliing
solution was heated at 50°C for 3 hours, then evaporated under reduced
pressure and the residue dissolved in water. This agueous solution was
acidified with concentrated hydrochloric acid and the resulting emulsion

20 extracted with ethyl acetate. The combined extracts were dried (MgSO,) 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 (20 mg) as a colourless, amorphous solid. 8(CDCly):

25 2.60-2.87 (m,4H), 3.60-3.72 (m,2H), 4.05 (dd,1H), 4.12 (s,2H), 5.10-5.23
(m,2H), 5.79 (m,1H), 6.06 (brs,1H), 7.30-7.43 (m,5H), 7.50-7.60 (m,4H).
LRMS (Thermospray): 415 (M+NH,)".



(m2H), 3.56 (m1H, 3.70 (m1H, 3.80 (s,3H., 4.03 (dd, 1H), 4.10 (m2H),
5.10- 10 w@®08872H), 5.73 (m1H), 6.06 (brs,IH), 7.20-7.4pctmrSMesso
LRVS (Thernospray): 426 (MtH)[err]. . '

PREPARATI ON 17

2(RS)-[4-(3-Met hyl -4-phenyl phenyl )-1.2.3.6-tetrahydropyridin-1 -yl- 1 §

yl sul phonyl ] pent-4-enoic acid bt ai ned as an anor phous solid
(46% fromthe title conpound of Preparation 16, using the procedure of
Preparation 15. [err](CDCl[err]): 2.3®2s, 3H), 2.66 (m2H), 2.87

(m2H), 3.60 (m1H, 3.70 (m1 4.03 (dd. 1H), 4.12 (m2H), 5.13-5.25
(m2H), 578(m1H) 604(brs Eﬁﬂiﬂﬁé&l@ﬂaﬁ (m8H). 20 LRVS
(Ther nospr ay. ( ‘an [ . .
PREPARATI ON

5- phenyl -2(R. S)-[4-(4- phenyl M@nﬂ%ﬁmwydropyn di n-1-
yl sul phonyl ] pent anoat e 25 talned as a colourless solid (65%, mp.
146- 14&80 f r orObtained as a solid (66%) drard the tithe epepouindrofd repdration 9 and

ane,.  usi rocedur.e

[orr ] ( coaaromillesising s Brachdurs of FReGaRIGn 1 bOhiRTERE 50" (i 11y,

? 53 (bt g e ap At S s ood

- 63- to 80 2) as the punﬁcatlon step S(CDCI?;E%EEARA(E 3, 2968 (m, 2H) 2.85
-1 6-tetrahydropyridin-1 -

2- Met hyl - 2- hen hen : h
yl sul phorﬂm 2*{:!) @358 ‘de); 1H) 3 m% 35&“4]@%%9@”’1 edilf (&Tlﬁ-’i'herﬁam-m I

?: flpgrm %é@% #%%QT‘H%)) ﬁ%(bﬁd"ﬁgg% 2453( shhrred sol ution of the

LRMS (Thermospray): 426 (M+H)".

15 Isulphonyi eﬁt—4—e oic acid
Obtained as an amorphous solid (46%) from the title compound of
Preparation 16, using the procedure of Preparation 15. 8§(CDCly): 2.30 (s,3H),
2.66 (m,2H), 2.87 (m,2H), 3.60 (m,1H), 3.70 (m,1H), 4.03 (dd,1H), 4.12 (m,2H),
5.13-5.25 (m,2H), 5.78 (m,1H), 6.04 (brs,1H), 7.20-7.43 (m,8H).
20 LRMS (Thermospray): 368 (M+H-CO,)".

PREPARATION 18

sulphonyllpentanoate
25 Obtained as a colourless solid (65%), m.p. 146-148°C, from the title
compound of Preparation 8 and 1-bromo-3-phenylpropane, using the procedure
of Preparation 14. 3(CDCl;): 1.70 (m,2H), 2.15 (m,2H), 2.64 (m,4H), 3.52
(m,1H), 3.63 (m,1H), 3.79 (s,3H), 3.98 (dd,1H), 4.06 (m,2H), 6.05 (m,1H), 7.10-
7.50 (m,10H), 7.60 (m,4H).
30 LRMS (Thermospray): 490 (M+H)".



mmol) in a mxture of anhydrous tetrahydrofuran (3 m) and anhydrous

di met hyl f or nwo ®&9¢6k nl ), under nitrogen, at room tenperat ur eCTALRISNGEID
m nut es, nethyl p-tol uenesul phonate (220 ng, 1.2 mmoi) was added and 10
stirring continued for a further 20 hours, then the resulting m xture was
partitioned between ethyl acetate and water. The aqueous phase was
acidified with 2M hydrochloric acid and extracted w th dichl oronet hane
(3 x 50 mM). The conbi ned extracts were dried (MgSO4) and evapor at ed
under reduced pressure, then the resb8ue purified by flash

chr omat ogr aphy, using 15 dichl orowmmm acial acetic acid
(89:10:1) as eluant, to furnish t ; ound (60 ng) as a pale
yel | ow, anor phous gl ‘ Aene i S )ridins183 (M 2H) ,
3.67 (m2H), 4.17 (T2 57 C (A, 7. 1 ( ' '
PREPARATI ON 20 20 Met hyI 1- [(4meenyl) 1 , 2.3

. 6-tetrahydropyridin-1 -ylsul phonyl]

cycl opent&necar b&0h Sodlium hydride in aguinesy wildispsraiond48ima T #imatcll was |

title compodide H%wmd;‘“*aﬁo@ 3ttt copauia Bt Pladdifon 8 fbapadie "
di met hy'for O dobu ture deﬁasr@%nyd Faﬂ%‘rﬁﬁaﬁ@@ﬁfﬁ%ﬁ@ After 30

m nut es, addéd and stirring

conti nued f@imé&Womamldé1ehmipuadéﬂﬁf[tmgénuaitfmpdltemperaturél Hfterd®on (43 ny,
1.07 mmol ) was added and stirring continued for a furl&her 4 hours The

resul ting niminutes, mh:d@—tqlw hanate 2@ mey 1. 2880k Wagafdest and t hen

h h ' d
e O 9o SRR SRR 6 n TP b, I e, AL R A 20
chromat ogr aW&thtld@d%tW@éﬁr&hﬁtdﬁé'tatémﬁtdrgT%b a’tﬁ:e@hﬁ%ﬂiasetv@a@éélafﬂ@dt he

title onpound
(340 ng) as with 2viddiochlodobcid. ar[ckext}a(mwmﬂrdlpi)loromeﬂnaoe](299 50 mlB8The

fo,_mgSH)’ 2 28 ibined extradts were died (?VIg§04) anﬂvapora?éd MddDreddedd (427

pressure, then the residue purified by flash chromatography, using

15 dichloromethane:methanot:glacial acetic acid (89:10:1) as eluant, to furnish the
titte compound (60 mg) as a pale yellow, amorphous solid. §(CDCl3): 1.70
(s,6H), 2.63 (m,2H), 3.67 (m,2H), 4.17 (m,ZH), 6.08 (brs,1H), 7.25-7.70 (m,9H).

RA 20
20 Methyl 1-[4-(3-methyl-4-phen -1.2.3.6-tetrahvdropyridin-1-ylsulphony!
clope ecarboxylate
60% Sodium hydride in a mineral oit dispersion (43 mg, 1.07 mmol) was

added to a stirred solution of the title compound of Preparation 9 (380 mg, 0.99
mmof) in anhydrous dimethylformamide (5 mi), under nitrogen, at room

25 temperature. After 30 minutes, 1,4-diiodobutane (0.14 mi, 1.06 mmol) was
added and stirring continued for 18 hours, then more 60% sodium hydride
dispersion (43 mg, 1.07 mmol) was added and stirring continued for a further 4
hours. The resulting mixture was partitioned between ethyl acetate and water,
then the organic phase separated, washed with water, dried (MgSO,) and

30 evaporated under reduced pressure. The residue was purified by flash

chromatography, using hexane:ethy! acetate (9:1) as eluant, to afford the title



(s,3H, 4.10 (m2H), 6.03 (brs,1H), 7.20-7.43 (m8H). 5 LRVS (Thernospray):
440 ( MrH) [Wwolobroes7 PREPARAAG-{Rbod 6640

1 -[4-(3-Methyl -4-phenyl phenyl )-1.2.3.6-tetrahydropyridin-I -yl-

yl sul phonyl ] cycl opent anecar boxylic acid 10 Obt ai ned as a solid (54%
fromthe title conpound of Preparation 20, usi ng the procedure of
Preparation 15, but wth an elution gradient of hexane: et hyl acetate
(75:25 to 0:100) for the chronmatographic purification step.
[err](CDCl[err]): 1.65 (m2H), 1.88 (mpgH), 2.27 (s,3H), 2.39 (m2H), 2.50
(m2H), 2.63 (m2H), 3.64 (t,2H), 4.12 (m2H), 6.03 (brs, 1|—3, 7.20-7.43
(m 8H). 1sompRMBd((348rmokas anjamapbousisdlifie S{¢DCl;): 1.64 (m,2H), 1.88

PREPARATI th

ety - 20PEu 2 AR B PHNRT (TN2H). 2 52 (B 2HN 63 (3Hh A.60 (12H), 3.80

yl sul phon t T X d as for Preparation 19 and
on the sa#éhﬁz'lgﬁggkg?g?' 6.03 (Brssl’ﬂgﬁtmgéﬁﬁgmbc%@bound of Preparation 8 and
et hyl isodLRMS (iPheneosprag):t 446 (M+H)t;ase, no concomtant ester hydrolysis
was apparent and therefore the required product was isolated fromthe
organi ¢ phase during work-up and purified by fl ash chromat ogr aphy,

usi ng di chl or onet hane as el uant t%%&%mt | e 25 conmpound (125 ng) as
a white anorphous solid. [err]( P (t,6H), 2.08- 2. 26
(maH, 2.66 (m 3-&(&13%@&;&%%%%%@092%, SeftabidroByadih-1-$1-08 (brs, 1H),
7.35 (m1H), 7.4 LT :
- 65- yisuiphonyllcyclopentBRECARAXY/ i\ &id
2- Et hyl - 2-[ 4- (4- phenyl ph -1.2 .3.6-tetrahyd i din-1 -yl sul phonyl]-
2- BNy 2 L (G Raaed B8 Wi B4 rom the B Ghmpotind ot Praparation 20,0

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(CDCiy): 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,1H), 7.20-7.43 (m,8H).
15 LRMS (Thermospray): 426 (M+H)".

PREPARATION 22

yisulphonyllbutanoate

20 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(CDCl,): 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,1H),
7.35 (m,1H), 7.43 (m,4H), 7.60 (m,4H).



5 1M Aqueous sodi um hydroxide solution (1.5 m, 1.5 mmol) was added

to a st WQ ¥R uti on of the title conpound of PreparatiRCI/R8(0860 ny,
0. 28 mmol) in a mxture of tetrahydrofuran (5 m) and methanol. (2 m).
The resulting m xture was heated under reflux for 70 hours, allowed to
cool to room tenperature, acidified with 2M hydrochloric acid and
extracted with 10 dichl oronethane (3 x 20 m ). The conbi ned extracts were
dried (MgSO4) and evapor at ed under reduced pressure to yield the title
compound (95 ng) as a pal e yel | ow, -88orphous solid. [err](CDCl[err]):

1.10 (t,6H), 2.10-2.28 (m4H), 2.6 3.65 (m2H), 4.15 (m 2H),
6.08 (brs, 1H), 7.35 (m1H), 7.43 (éﬁé@ﬁ&éﬂﬁ?ﬁ (m 4H). 15

PREPARATI ON 24 o, ! s g

2(R S)-[4-(4-pheny [ "
yl sul phonyl ] hexanoat e
Preparation 14, using the title 20 conpound of Preparation 8 and n-butyl

i odi de, but enpl WM Agueops sediusy hiydroxige solutier (1.6l & mgregl) was added to

1- et hy| | kyl at i t] t ] f
70 hour st &R SRS of e tie: EfthAR BS pseafin 23,656 Fid 328 ool o

152- 154 : , - ' C, 67.42;

oo N IsalmRMr ol et iiureh (O miPandimelydtol G ThefHsiRBa L (1 T
2.15 25 (m heixture wes-teeated amdet refjux for 36 howrs, Hllowdd 6 cool tooord. 80 (s, 3H),

3.95 (dd, 1H), 4.10 2H) ... 6. b 1H), 7.35 1H), 7.43 4H) ,
7.58 Em 4mwtempef%maegﬁ{?@%§5mgyémﬁlwm%q éﬂﬁ!]exéfglcteg)wﬂh (m4m
- 66- . P :
2(R 9)- 11 ( SRS (3 2 20m): The.cortRiEAGARC St djad (Vgfow ppe
hexanoi ¢ acieffaporated undefMetiliced eSSt YoBIg (RxtittecaPbblihg (95 i"né;? %Q a 1.5
~mol ) was added to a stirred solution of the title conpound o

Pr epar at i on pale yeliw, ragnomphsus setid) §(CDCly): 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,1H), 7.35 (m,1H), 7.43 (m,4H), 7.58

(m,4H).

15
PRE TION 24
Methyi 2 -[4-(4-phenylphenyl}-1,2.3 6-tetrahydropyridin-1-
Isulphonyilhexanoate
This was conducted essentially as for Preparation 14, using the title
20 compound of Preparation 8 and n-butyl iodide, but employing 1.0 mol.equiv. of
sodium hydride, 1-methylpyrrolidin-2-one as solvent and an alkylation reaction
time of 70 hours, to provide the title compound (78%) as a colourless solid, m.p.
162-154°C. Found: C, 67.09; H, 6.76; N, 3.22. C,,H,oNO,S requires C, 67.42;
H, 6.84; N, 3.28%. 8(CDCl;): 0.90 (t,3H), 1.30 (m,4H), 2.05 (m,1H), 2.15
25 (m,1H), 2.60-2.75 (m,2H), 3.55 (m,1H), 3.70 (m,1H), 3.80 (s,3H), 3.95 (dd,1H),
4.10 (m,2H), 6.08 (brs, 1H), 7.35 (m,1H), 7.43 (m,4H), 7.58 (m,4H).
LRMS (Thermospray): 428 (M+H)".



in a mxture of 1,4-dioxan (3 m) and nethanol (10.m ). The resulting

m xture wowsdekeated under reflux for 45 mnutes, dil utedciEdesesuer and
acidified with concentrated hydrochloric acid,- then the precipitate
coll ected and dried under 10 vacuumto furnish the title conmpound (200 ng)
as a colourless, crystalline solid, m p. 180-182[err]C. Found: C
65.64; H 6.42; N, 3.30. [err]; 0.50 H20 requires C, 65.38;, H 6.68; N,
3.32% [err](DVvsderr]): 0.83 (t,3H), 1.27 (m4H), 1.81 (m 1H), 1.93
(m1H), 2.58 (m2H), 3.50 (m2H), 4.0066m 2H), 4.05 (dd, 1H), .22 (brs,
1H, 7.33 (mIH), 7.43 (m2H), 7, 64 (m4H), 13.30 15(brs 1H).
LRV ( Ther mospray): 387 (M+NH4- @é&%ﬁwﬁ -
PREPARATI ON 26 A s
4-met hyl -2(R 3 on : | ' -1 20

yl sul phonyl ] pent - 4- enoate bex Qgggd as a solid (79°/c) m p.
149-151[err] C after crystallisation from di i sopropyl ether, fromthe
title &onpoundibt Aguepus aodmm bymldamluhw $1.5 ml, 1@ nMmeb was addad:to usi ng

e T
™ o o (g Ay,

(MtH) [ er r was heated under reﬂux for 45 mmutes diluted with water and acidified w+t67-
PREPARATI ON 27 -2(R S)-44- g (E)P | phergll )-1
.2.3.6- teccmg;&raipgihydmprﬂoac acxd hent e precuplta e C Iect d and dried under

| sul - d
{925 " YetBER o 3ufih fre'fle corfppung RPRHR ' BRI VIR QIS |
usi ng thenPbO¢9@'-L1r89°ef #%Lmaar@tssmlﬁ 6[42!“\](3‘3@@' [@E,H%J\IO,,S 0.50 1-72@ (s,3H),
2.65 (m2H)" 2.75 (dd, I'H), 2.90 (dd, 1), é

requires C, 65.38; H, 6.68; N, 3.32%. 8(DMSOd6) 083 (t,3H), 1 7(m 4H),

1.81 (m,1H), 1.93 (m,1H), 2.58 (m,2H), 3.50 (m,2H), 4.00 (m,2H), 4.05 (dd,1H),

6.22 (brs, 1H), 7.33 (m,1H), 7.43 (m,2H), 7.52 (m,2H), 7.64 (m,4H), 13.30

15 (brs,1H).

LRMS (Thermospray): 387 (M+NH,-CO,)".

PREPARATION 26

Methyl 4-methyl-2(R,S)-{4-(4-phenylphenyl)-1 2.3 .6-tetrahydropyridin-1-

20 ylsulphonylijpent-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. 3(CDCl3): 1.77

(s,3H), 2.60-2.75 (m,3H), 2.80 (dd,1H), 3.57 (m,1H), 3.70 (m,1H), 3.78 (s,3H),
25 4.10 (m,2H), 4.18 (dd,1H), 4.75 (s,1H), 4.82 (s, 1H), 6.10 (brs,1H), 7.35 (m,1H),

7.44 (m,4H), 7.60 (m,4H).

LRMS (Thermospray): 426 (M+H)".




4.13 (m2H), 4.20 (dd,1H), 4.80 (s,1 H, 4.88 (s,1H), 6.08 (s1H), 7.35
(m1H), wp.99429¢6m 4H), 7.60 (m4H). 10 LRMS (Ther nospr ay) :pCifEP9s/06640
(MtH-CO2) [err]. PREPARATI ON 28 .

Met hyl 2(R. S)-net hyl - 2-[ 4- (3- et hyl 4- phenyl phenyl )-1. 2. 3. 6-

tetrahydropyridi ne-1 -yl sul phonyt!| pent-4-enoate 15 60% Sodi um hydri de
in a mneral oil dispersion (70 ng, 1.75 mol) was added to a stirred
solution of the title conpound of Preparation 9 (600 ng, 1.56 nmol ) in
anhydrous di net hyl formam de (5 m ), undeg7hitrogen, at room

tenperature. After 20 m nutes, allﬁl brom de 50 145 M, 1.72 nmmol) was
added and stirring conti nued f en m)re 60% sodi um hydri de

di spersion 20 ) Pl ) . 20 mnutes, by
met hyl i odi de O 11 Tt =t -2 Moty + e eattot wers— stirred
for a further 20 hours SulbAbbhilinedehsi et hyI acetate and
wat er. The organic phase vvas Separated, drie SM) and evaporated
under reduced pr&bdained asteocolphdess solid@4%)E mupr 153-4856Q, fromsthe title

chr omat ogr aphy, using hexane: ethyl acetate (92.5:7.5) 25 as eluant, to
afford the me@uaéﬁg&nﬁaar@ﬁee ysing theqsperdure s Pgaparaionnd 3H(COCL,): 1. 62

2583“2 5. 319 179 G PRy 32 Gy THE ) lon vy 3601w by 4T TS
7.20-7.44 443 (hefhd4.20 (ddH'FN,SzL(aB@Hm;%KE%%A Tﬁg%.%’@ﬂ)hiff.hs (m,1H),

- 68-
2(R S) - Met h?J442(ﬂﬁ,4H(),37.69t(hy4H}l phenyl phenyl)-1.2. 3. 6-tetrahydropyridin-1 -

yl sul phonyl - 4-enoi ¢ agi {ained as a col ourless gum (90%
fromthdOti Lﬁgﬁg MASPRY): %68 (M"'H'COCB .

PREPARATION 28

Methyl 2(R.S)-methy!-2-[4-(3-methyl-4-phenylpheny!)-1,2.3.6-
tetrahydropyridine-1-visulphonyijpent-4-enoate

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 mi, 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 (MgSO,) and evaporated under reduced pressure, then the
residue purified 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. 3(CDCly):
1.62 (s,3H), 2.30 (s,3H), 2.59 (m,1H), 2.66 (m,2H), 3.14 (m,1H), 3.62 (m,2H),
3.80 (s,3H), 4.10 (m,2H), 5.20 (m,2H), 5.62 (m,1H), 6.08 (brs,1H), 7.20-7.44
(m,8H).

LRMS (Thermospray): 440 (M+H)",



Preparation 28, using the procedure of Preparation.15 but with a reaction
duration &fodgkdggurs. [err](CDCl[err]): 1.63 (s,3H), 2.30 (PCTAiMNS/065462
(m3H), 3.13 (m1H), 3.68 (m2H), 4.18 (m2H),. 5.22 (m2H), 5.70
(mlH), 6.07 (brs,1H, 7.17-7.45 (m8H). 10 LRVS (Thernospray): 382
(MtH-CJ err])[err], 426 (MtH)[err].

PREPARATI ON 30

- Benzhydryl - 3- (4- phenyl phenoxy) azet i di ne Pot assi um car bonat e
(2.39 g, 17.4 nmmol) was added to a sti-68ed m xture 15 of

1- benzhydryl - 3- met hanesul phonyl W O g. Chem, 1972, 37,

3953; 5 g, 15.8 mmol), 4-phenyl 17. 4 nnDI) and anhydrous

di met hy! for BRgidanbni w:harsﬁ%mwh@%ﬁ;g@&rﬁmmaz%ﬁ[ﬁ@f@@#ﬁg reflux
for 4 hGurs,—arrowed to C0o0 "one ween” et hyT acetate and
wat er. The or gani ¢ phaseyjgaphoapinerite pdiid Wit h saturated brine,
dried (MgSO™) and 20 evapor at ed under reduced ressure, then the residue

purifi&d by fl@btained asa coleudgsagHm (Q,Q%hﬁo gritlecgarppoundpfite (95:5) as

Sl P e RGO iy i ST 13
E %H)Hi ?&Jagéﬂ 024 hdurs! -SZcb‘i:lg)m 1161#)(5 3H), 2.80\E, X@RELA Rgﬁ}lf%igl) 3

3- (4- Phenyﬁplﬁﬁngm@ﬂ%)mn@ (m 2H), 522 (26} STOKT).8.67 dbrs, ). it ¢
conpound of Preparation 30 (1.03 g, 2. mol ), 10% pal | adi um
hydr oxi de7d|7-'é65|(ﬂ'a3e|d carbon (100 ng) et hanol (100 30 ml), ethyl acetate

(20 M 2 gyl Eﬁga Sé!(); %8@3@99@9*2%@%@1}’%{)9? oo ered. The filter

pad was washed wi th ethanol and the conmbi ned washings and filtrate
evapor at ed under reduced pressure, then the residue was basified with
2M aqueous sodi um PREPARATION 30

1-Benzhydryl-3-(4-phenylphenoxy)azetidine
Potassium carbonate (2.39 g, 17.4 mmol) was added to a stirred mixture
15 of 1-benzhydryl-3-methanesuiphonyloxyazetidine (J.Org.Chem., 1972, 37,
3953; 5 g, 15.8 mmol), 4-phenylphenol (2.95 g, 17.4 mmol) and anhydrous
dimethylformamide (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 (MgSO,) and
20 - 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. §(CDCl3): 3.17 (dd,2H),
3.75 (dd,2H), 4.43 (s,2H), 4.83 (m,1H), 6.81 (d,1H), 7.16-7.55 (m,17H).
LRMS (Thermospray): 392 (M+H)".
25
EPA ON 31
3—(&-Pheny]gbenoxy)azgﬂdine
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

30 ml), ethyl acetate (20 ml) and glacial acetic acid (10 ml) was hydrogenated at



5 hydroxide solution. This m xture was extracted with ethyl acetate and the
conbi ned ext mamvgnogss ed (MySO4) and evaporated under reduced pEREEISIE6400
:yield the title conpound containing | nol.equiv. of diphenylnethane* (456

ny as a colourless, anorphous solid. [err](CDCl[err]): 1.75 (brs,1 H),
3.83 (m2H), 3.94 (m2H), 3.98 (s,2H*, 6.82 (d,2H), 7.20-7.55
(m17H)*. 10 LRMS (Thernospray): 226 (MtH)[err].

PREPARATI ON 32 Met hyl

2-[ 3- (4- phenyl phenoxy) azeti di n- 1-yl sul ph&9y| ] acet ate Obt ai ned as

a col ourl ess, anorphous_solid gzo fromthe title 15 conpound of

Prepar at i on 39 KiRa (50 psi) andHQsCotorn ROrhawss Abep ditered, sThey filterpad W%§r ocedure

44> (Ga. oryWafsywih etignSTandohe bogkjied WasRiigs Al Hyadp tdhostipyidsy *"

(m4H). reBleed 6P&Qshre Qﬁgn (tl'\é“ Fadidtié lvas badflied with 2M aqueous sodium
PREPARATI ON 33

4-(4- brf)m‘» Styw?mdegb&mﬂn) -'ﬁ}lhmmwhwwammmwahetlmggcewteand the‘,\dd dA

2.5M -

' over Zgoﬂt | %fﬁblﬂg@ @S‘%%Stsaéfﬁlqu{pﬂéﬁ?onﬁe;ﬁ%ng}éaﬁﬁra?rgsur&?%rrﬁﬁﬁ?@ﬁa g\{\éa%u?gtg% g,
- 75C.

Siter Tt BS A T P ine i

4- oxopi per i dggcdlouAebs Xarthaighdut-soblid. S6CDBCL,): 1Wm{]&s,i1ﬂ)?@.|830tfﬁﬂﬁl) 3.94
.tetrahydrofuran (5 m) was added at such a rate that the reaction

t enper at ur e (ma2Hpe3.986 4$, ﬁbﬂ* lﬁaBZ\(d 260,(7.20-7.55 (m,17H)the reacti on m xture was

auenched i LRUS ZARETRRE L AZBMEID b sol ution. o coo e and

- 70- The organi ¢ phase was separated, washed with water, dried (MySOH)
and
PREPARATION 32
thyl 2-[3-(4-phenyiphenoxy)azetidin-1-yisuiphonyllac

Obtained as a colourless, amorphous solid (22%) from the title
15 compound of Preparation 31 and methy! chlorosulphonylacetate, using the
procedure of Preparation 8. §(CDCl;): 3.81 (s,3H), 4.07 (s,2H), 4.23 (dd,2H),
4.42 (dd,2H), 4.98 (m,1H), 6.80 (d,2H), 7.34 (m,1H), 7.42 (m,2H), 7.54 (m,4H).
LRMS (APCI): 362 (M+H)".

20

A 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 -75°C. After a
25 further 1 hour, a solution of t-butyl 4-oxopiperidine-1-carboxylate (1.7 g, 8.5
mmol) in anhydrous tetrahydrofuran (5 ml) was added at such a rate that the
reaction temperature was maintained below -60°C.
The reaction mixture was stirred at about -75°C for 1 hour, allowed to

warm to about 0°C and quenched with aqueous ammonium chioride solution.



evapor at ed under reduced pressure. The residue was.purified by flash
chr omat ograh bdjzeespi NY et her: hexane (50:50) as eluant, to prvE®sbsdao

i someric 5 products. The | ess polar isomer (0.6 g, 20% was
i sol ated as a col ourl ess foam and identified as t-butyl
4- (4- br ono- 2- et hyl phenyl ) - 4- hydr oxypi peri di ne- 1- car boxyl at e.

[err](CDCl[err]): 1.46 (s,9H), 1.55 (s,1H), 1.82-2.03 (m4H), 2.58 (s, 3H),
3.23 (m2H), 4.01 (m2H), 7.20-7.33 (m3H). 10 LRVS (Thernospray): 369/371
(MtH)[err]. The nore pol ar ygonmer, was collected as a 4:1

m xture of the title conmpound: t - butyl 4-oxopi peridi ne-1-carboxyl ate

(2.15 9), Themgéﬁiomm%emshepmted washest with water, dried (MgSOgramd/| et her to
furnish the pure title conmpound 570r’rﬁ as acolourless solid, mp.
102- 103] eevqnpratammercregycgd pressyregTheresidue was purfigshipy figsh r equi res

T 20 (d. 2eromategtinhy; Bting Rhthekng 56,58) a e vo Syt iy isomeri 1)
(dd, 1H, %ro%@c(éj él—l) 7.50 (d, 1H). LRVS ( Thernmospray): 369/371

(MtH) [err : A 2.5M sol ution of nbutgllthlumln hexane (38 ml,
94 mmol ) was atllHedess polay ésoreen(:6 §026%) wassisolated asia eelouriess foam of

2-b 5-i 0odo-t gl i h oOm
undresnﬁi t?é‘géﬁ?“ !%P da éutyl;g@%gpm—Zgnetlhgﬂpﬁ\@pgﬁbgg %?Wﬁ'ﬁfaﬁrgm%a‘?sol u% i on

et anyar STTPRERROSIGHORE, Ao €08 (AR 21 820,08 (B2 PR AP O

t enper at uge 2Fpi 8l0Ai e 2HY e 20-7 88[(A1,BH The reactlon m xture
was stirred g aggut -7 Cf]ng 1 hour, ( allgwed to warmto OC and

quenched hmﬁéﬁummaymﬁﬁﬁfﬁkh(l‘dfﬂﬂe solution. The ~ organic phase
was separ at ed, wat er sS4

-71- evapa—r\’gtr@ﬁr%ﬂgﬁf 'sroé'&%fcg"d’ croilgg eas :’?’) ‘?Pg&ud’%@f\%%ﬁ% ssol ved in
pent ane aBng PFI gl é?!ezﬁ Bkéblﬂgnameuﬂcﬁfbdi@@té‘@tﬁ & argdrifon Whvhidth@aki tl e

conmpound cryst
crystallised from diisopropyl ether to furnish the pure title compound (570 mg) .
as a colourless solid, m.p. 102-103°C. Found: C,55.14; H,6.58; N,3.76.
15 C47H,,BrNO; requires C,55.14; H,6.53; N,3.78%. 3(CDCl;): 1.48 (s,9H), 1.51
(s,1H), 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): 369/371 (M+H)".

20 B. 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 -75°C. 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 -60°C.

The reaction mixture was stirred at about -75°C for 1 hour, allowed to
warm to 0°C and quenched with aqueous ammonium chloride solution. The

organic phase was separated, washed with water, dried (MgSO,) and




was collected and dried to afford a colourless solid (20.1 g, 64%,

cidentical w W09R96drat obt ai ned in Preparation 33A PCT/EP98/06640
- PREPARATI ON 34 t-Butyl 4-(4-bronophenyl)-4-hydroxypi peridi ne-
.-carboxyl ate Obt ai ned as an anorphous solid (74% from
.1, 4-di br onobenzene and t- 10 butyl 4-oxopiperidine-1-carboxylate, using the
~procedure of Pr3paration 33. [err] (CDCl[err]): 1.50 (s,9H), 1.69
(m2H), 1.95 (m2H), 3.22 (t,2H), 4.02 (m2H), 7.34 (d, 2H), 7.47

(d, 2H). LRVS ( Ther nmospray) : 357 (MrHyflerr] . 15
. PREPARATI ON 35 -(4-Br %rm 3- net hyl phen

. 2. 3. 6- t et r AYAPOFHPAiUNdeE reduced pressum PeesiHeNa df&é%'&le@ Inpentanezad

-addedtoa art | 33 (20
T i ol P RS sEBR i &S, vihen the ERAIHiEa o HERAEA B8, 07 15

hour s, the ngacEbiRtted shd rd?’eh‘}ﬁté atford a'cdleiiHeds sldﬂd‘%EO Hegl B4eR), Raastcal itAnd

the residue basified with 2M aqueous sodi um hydr ox1 de solution to

pH>12. The rthatubhiaingdinRreparation IBA.r acted with et her, then the

~conbi ned extracts washed with water, dried (MySOH4) and evapor at ed under

‘reduced pressure to give the title conmpound (13.6 g) as a |low nelting

solid. [err](CDCl[err]): 1.60 (brs %&@%&—D, 3.10 (t,2H), 3.52

(m2H), 6.10 25 (brs,1H), 7.05 (dd, ., 1. ,1H), 7.46 (d,IH). LRVS

(;ger nospray): 251/{28 6 enyl)-4-hydroxypiperidine-1-carbox

_ PREPARATI ON 36
4- (4- Br onppheny| )Otainesl @ aaamoipheds selidi(F496) from 1 4-dibrogpebenzeneandit-sol i d

(879, e bu?ylZiSonpsEJer‘idif'\ e- mczgrrt])%xytlla{e eusuCnognR'ne procedure of Praparation 33.
3(CDCl3): 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 (Thermospray): 357 (M+H)".

15 PREPAR N 35
4-{4-Bromo-3- enyl)- -tetrahydropyridine
Trifluoroacetic acid (100 mi) was added to a stirred solution of the title
compound of Preparation 33 (20 g} in dichloromethane (100 mi} at room
temperature. After a further 18 hours, the reaction mixture was evaporated
20 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 (MgSQO,) and evaporated
under reduced pressure to give the title compound (13.6 g) as a low melting
solid. §(CDCl): 1.60 (brs,1H), 2.40 (m,5H), 3.10 (t,2H), 3.52 (m,2H), 6.10
25 (brs,1H), 7.05 (dd,1H), 7.22 (d,1H), 7.46 (d,1H).
LRMS (Thermospray): 251/253 (M+H)".



5 Preparation 34 and trifluoroacetic acid, using the procedure of
Preparati owo3saeee7 [err] (CDCl[err]): 2.43 (m2H), 3.12 (t, geh/epes/deaao
(m2H), 6.13 (s,1H), 7.25 (d,2H), 7.44 (d,2H). . LRVS ( Ther nospray)-:
239 (M+H)[err]. 10 PREPARATI ON 37

Met hyl 2-(4-(4-brono- 3- rrethyl phenyl)-1.2.3.6-tetrahydropyridin-1-

yl sul phonyl ] acet at e N, O-Bis(trinmethylsilyl)acetamde (0.9 m,
4.0 mmol ) was added to a stirred solution of the title conpound of
Preparation 35 (2 g, 7.9 mol) in 15 amg@ydrous tetrahydrofuran (40 nl),
under nitrogen, at roomtenperature. A sol ution of nethyl

chl or osul phonyl acetate (1.64 g, BPRERPARAYTION 3hhydr ous t et rahydr of ur an
(15 m) was then added and the react| 0 'xture stlrred at room
tenperature for 18 houfst®=Hd 1) aBYJROPYHJREOr at ed under

duced » ‘ ' t:w: i d
gguggﬁs sodi um%ghgeldcéiér]go oﬁ?ég Ut |Fls .}6'9Een { evtﬁgg'g%l %@&Sa?gt ed,
washed g Pepaiation 34 and ltmfﬁsbrébzﬁeqt%c@nds@yém@b?édéﬂdﬂ@@?Préﬁﬂ%éﬁ 3. essure.

The residue was purified by flash chr omat ogr aphy, using dichl oronet hane
as el uant S(EBCIHNEHMDIM,2H), 8:12 (t2H), 383 tm,2H)ob 1S (ssthb), T35 (&2Hdr7.440 i el d
thetitleé ound (1.65 g, 55% as a colourless solid, mp.

110-112[e|( %@3 Found: C 46.32; H 4.62; N, 3.55. 25 [J[err] requires C, 46. 40;
H 4.67; N ,%?F 240(5 3H), 2.60 (m2H), 3.60
(t,2H), @%@Q%ﬁﬁa% (g§gl_&/l)+H2 07 (m2H), 6.02 (brs,1H), 7.02

(dd, 1H), 7.21 (d,1H), 7.50 (d,IH). LRMS (Thernospray): 404/ 406

(MENHA) [err]. -73-
PREPARKTI ON 38 Met hyl PREPARATION 37

2-[4-(4-Dbronop 4 Dop 3 phonyl.] acet ate
bt ai ned as a ct W%Jll—i:tle

ylsulphony!lacgtat
N,O-Bis(trimethyisilyl)acetamide (0.9 ml, 4.0 mmol) was added to a

stirred solution of the title compound of Preparation 35 (2 g, 7.9 mmol) in

15 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

20 bicarbonate solution, then the organic phase separated, washed with water,
dried (MgSO,) and evaporated under reduced pressure. The residue was
purified by flash chromatography, using dichloromethane as eluant, followed by
crystallisation from diisopropyl ether, to yield the title compound (1.65 g, 55%)
as a colourless solid, m.p. 110-112°C. Found: C,46.32; H,4.62; N,3.55.

25 C45H13BrNO,S requires C,46.40; H,4.67; N,3.61%. 3(CDCl;): 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,1H), 7.02 -
(dd,1H), 7.21 (d,1H), 7.50 (d,1H).

LRMS (Thermospray): 404/406 (M+NH,)".



5 conpound of Preparation 36 and pethyl chl orosui phonyl acetate, using the
procedure of WwWoepassgti on 37. Found: C, 44.95; H, 4.26; N, 3.65. [perdreso664o
requires C,44.93; H 4.31; N 3.74% [err](DVvsderr]): .2.47 (m2H), 3.46

(t,2H), 370 (s,3H, 3.94 (m2H), 4.37 (s,2H), 6.03 (s,1H), 7.40 (d, 2H),
7.55 (d, 2H). LRVS (Thernospray): 393 (MtNH err])[err] 10

'PREPARATI ON 39 Met hyl 4-[ 4- (4- brono- 3-net hyl phenyl ) -1

. 2.3.6-tetrahydropyridin-1-yl sul phonyl ] -

t et r ahydr opyr an- 4- car boxyl at e -B-s- 2-i odoet hyl ether (3.9 g, 12

ml) was added to a stirred mxture of 15.the title conpound of

‘Preparation 37 (3.6 g, 9.3 mmvl), aIAEEASEIIEOIARSi um carbonat e (3 8 g,
27.8 mml) ang aplyareus o o"__! N4l 0, at
r oom t enper at viethyt 2-14 -ﬁn U S-tetrahydrop) idin ,' Iphoniyl]a Staf oned

bet ween et her andOb@élﬁéd a%@eolbbﬂeﬁ SEIR @2%)3&? W@dZ%tffomthe‘méer
dried (MgSOX) and evaporat ed under reduced pressure. The residue 20 was

pur i }‘ i ed Isyfc?rlaphunmoél?aemau??)ﬁﬁ ax mgfthyl chlmmmmaﬂmetateemuMe( 99: é)
}"’:‘ ?leeé Tl procsRt ALP R 25203%9 e i FL28" éagg i ioBebga0c
N3 06% C’e?@"gﬁ&%ﬂ%ﬁi% ARST40E BSGig, B ufes D ot s 7o, o

(m21-H, 3. gs%remm (m2§+)345§$’ (6127). 5.08 & 1613 zsm th 42 2HYOREEQIERSH) . 6. 00
(brs, 1H),

( Ther nospr ay;xRMS/(th(emmpw)] 308 +NH4)

-74- PREPARATI ON 40 Met hyl

2-[4-(4- HPono- 3- met hyl phenyl )-1. 2. 3. 6-t et rahydr opyri di n- 1-yl sul phonyl ] -

2- met hyl propanoate 5 Iodomm 1 mol) was added to a

Stirred mxture of the title C n aration 37 (5 g, 12.9

-mmol ), anhydiMethybp{4 4 bromoB-hwtialehenyl)-1.2,3,6-tetrahydropyridin-1-ylsulphonyi]-
tetr n-4-carboxylate

Bis-2-iodoethyl ether (3.9 g, 12 mmol) was added to a stirred mixture of
15 the fitle 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 (MgSO,) and evaporated under reduced pressure. The residue
20 was purified by flash chromatography, using dichloromethane : methanol (89:1)
as eluant, followed by crystallisation from diisopropy! ether, to provide the title
compound (3.43 g, 80%) as a colourless solid, m.p. 128-130°C. Found:
C,49.92; H,5.40; N,2.90. C,gH,,BrNO;S requires C,49.78; H,5.28; N,3.06%.
3(CDCly): 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, 1H), 7.02 (dd,1H), 7.21
(d,1H), 7.49 (d,1H).
LRMS (Thermospray): 477 (M+NH,)".



(5.4 g, 39.1 mmol ) and anhydrous di net hyl sul f.oxi de (50 m ), under nitrogen,
at rogvo beseer at ure. After 24 hours, the reaction m xt Y /2R88/06640
partitioned between et her and water, then the .organi c phase washed with
wat er, dried (MgSO4) and 10 evaporated under reduced pressure. The residue
was purified by flash chr omat ogr aphy, using an elution gradient of

et her: pentane (40:60 to 100:0), foll owed by crystallisation from

di i sopropyl ether, to furnish the title conpound (4.7 g, 87% as a
colourless solid, mp. 100-101[err]C. _Fgund: C, 49.00; H, 5. 33; N, 3. 28.
[err] requires C 49.04; H 5.33; N 3.36% [err](CDCl[err]: 1.67 15 (s, 6H),

2.40 (s,3H), 2.58 (m2H), 360(m&ﬂﬂﬁﬁﬂﬂmuﬁ,mﬂ 4.08 (m2H), 6.00
.03 .1(t

(brs, iH), 123 S teldhvdropyridin-1-yisulphonyi]-

PREPARATI €

2-4-[4-(3-et hoxyphenyl) - 3- net hy?gﬁg%%’#_ﬁ%ég?- tetrahydropyridin-1- 20

yl sul phonyl }acet ate the title conmpound of
Preparati on 37lodénfethgne 22 mMipB2.1 mmdlywesaddeddo b étrrcbdmmi@ef g 20 m)

was added 3-et hoxyghenyl boroni c acid (430 ny, mol ), cesium
f1 uori de gorapowuRd obPreparatipn 37r(5-g-12.9 mm@l)yarplmb'pus mtqmummarbomtenm )

"eact | on G4 Busg HEBRALAGH ARV A e APl ide (50 il yale? piERge et  ogen.

The resu'rbbﬁgtéﬁ\ffér‘éhﬂ' ?te?bhg‘(ﬂﬂmsﬁgg%ﬁ& niire waﬁ#aq'fﬁ?gﬁé”& BEfyedr'en

di luted with dichl ororre ane wat er or gani ¢ phase

was dri eoethMgSﬁu)Naied then tive argahic pHase mashed ith watar dried (MgST)) ande
resi due purified by flash chronatog ra[%hy, usi ng di chl oronet hane as

- 75- %%@tedflmweauwi BFSESUES-| §§tre§nduemﬁ punifigehbgBashet her, to

ff d t
o or 4 4 ol Sormony GSRE o BOR ofBef o s Bef BB DT T 200 0 B
H, 6. 34; NoBow6d® &yét@nrshﬁ@@oﬁﬁar&apméyw&héf 18 flirnish thé tith bthpodnd 0
(m2H), 3.63 (t,2Herr]), 3.82 (s
4.7 g, 87%) as a colourless solid, m p 1 00—101°C Found: C,49.00; H,5.33;
N,3.28. C4;H,,BrNO,S requires C,49.04; H,5.33; N,3.36%. &(CDCly): 1.67
15 (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,1H), 7.03 (dd,1H), 7.21 (d,1H), 7.49 (d,1H).

PREPARATION 41

Methyl 2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl}-1,2,3,6-tetrahydropyridin-1-
20 yisulphonvilacetate

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-o-
tolylphosphine (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 (MgSO,) and evaporated under reduced pressure,

then the residue purified by flash chromatography, using dichloromethane as




(s,2H), 4.10 (m4H), 6.08 (brs,1H), 6.84-6.93 (m3H), 7.20-7.37 (m4H).
LRVS ( Ther nowor®epe67447 (MENH err])[err]. PCT/EP98/06640
PREPARATI ON 42 10 4- Br ono- 2- net hoxybi phenyl
n-Anyl nitrite (8.1 m, 60 mvol) was slowy added to a stirred m xture of
4- br ono- 2- net hoxyani I i ne (J. Med. Chem, 1989, 32,1936; 8.1 g, 60 nmol) and
benzene (175 m), under nitrogen, at about 50[err]C. Wen the addition was
conplete, the reaction m xture was heated under reflux for about 3 hours,
then 15 allowed to cool to roomtenperat-#be and evaporated under reduced

pressure. The residue was azeotroped with tetrahydrofuran Raen W th
et hyl acet atduaninfollowedhy crystadisaiion freem diisersrpylaihal &9 affaed e tle el uti on

R RIR Lhgit f oco ne

Ler (10000 [ & ghldo; HEBL NG, Cf ﬂg,nesslkaqmrésﬂdeawmsz ape,(zwm 20

PREPARATIINSGDCL): 143 (6:3H) 2[31 (s,3H), 2.70  (m2H), 3.63 (12H), 3.82 (5,3H), 4.03

4- hydr oxy- 4- ( 3- net hoxy- 4phe phe ridi ne-1-carboxyl ate A
2. 5M sol uti ¢8,26f), ﬁﬂﬂzmﬂﬂi) Hfa 5(93 @m3H), 1.20nf8Y \mudld).added 25

over about es to a st ture of the title conpound of
Prepar at i on{%%%wgsﬂayi&‘;w'smﬁﬁ anhydrous tetrahydrofuran (30 nm),
under nitrogen, about -75[err]C After a further 1 hour, a solution

.of t-butyl 4- oxoplperidine-l - carboxylate (2.2 g, 11 mol) in
anhydrous tetrahydrofuran (10 m) ON 42

- 76- at such a rate that the_reactjon, tenperature was maintai ned bel ow
-60[err]® The reaction m%’;@@ﬂ%&iﬁﬂgbout -75[err]C for 1
hour, then slow y WgRflitede.1 mi @PMMATRRS MG Rt H Gk HikdirBteOUS

4-bromo-2-methoxyaniline (J.Med.Chem., 1989, 32, 1936; 8.1 g, 60 mmol) and
benzene (175 ml), under nitrogen, at about 50°C. When the addition was
complete, the reaction mixture was heated under reflux for about 3 hours, then

15 allowed to cool to room temperature and evaporated under reduced pressure.
The residue was azeotroped with tetrahydrofuran, then with ethyl acetate, and
purified 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. 50-62°C. §(CDCly): 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).

PREPARATION 43
t-Buty! 4-hydroxy-4-(3-methoxy-4-phe nyl)piperidine-1-carbo
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 -75°C. After a further 1 hour, a solution of {-butyl 4-oxopiperidine-1-
carboxylate (2.2 g, 11 mmol) in anhydrous tetrahydrofuran (10 ml) was added



5 organi c phase was separated, washed with water, dried (MJSH) and

evapor at eqyey bl educed pressure. Purification of the resipdtaferdgoédaish
chromat ogr aphy, using hexane:ethyl acetate (3:1) as eluant, yielded the

title conmpound (3.4 g) as a colourless sem-solid. 8(CDC13): 1.50
(s,9H), 1.78 (m2H), 2.04 (m2H, 3.27 (m2H), 3.83 (s,3H), 4.08
(m2H, 7.09 (d, H, 7.16 10 (s,IH, 7.27-7.37 (m2H), 7.40 (m2H), 7.52
(d, 2H). PREPARATI ON 44

4- ( 3- Met hoxy- 4- phenyl phenyl ) - 1. 2. 3. 6- tpgr ahydr opyri di ne

Trifluoroacetic acid (20 m) was added to a stirred solution of the title
15 conpouatduch aPratpahattherreaetitpmtemgeratqregwamaintamu below €02Chakbhe (20 nl)
at room t enper at ure. afurt urs,, the reactlonJln'xture was

evapor at d8agheR Mixtuae Was ?W ﬁfr%b ﬁg f?%@?‘&% theg sjqwdy warmeditay aqueous

ai chi or onePRLiedec el A audfetdhih ieBus LR BRI SRS My 2

(MySOH3  adrdaRicapted: s@ﬁdslseéafatéedwagﬁe@mmswmrtamugmgsg ,JBAdtitl e conpound
(2.79 9) asapaleyellowwscous oi | (s,IH, 2.51 (m2H),

3.14 ¢\tam|fated3nﬁier(reﬂle¢d PEBRIEs ucammgfth@ residuetbyflagh, 1H), 7. 05
EThers;ﬁM?Wat @p{\mp&lmg%ane th§1| acel_‘Dafe (?5 Tr} as gIUanﬁ)ynelded theR'tVE{REP ARAT] ON

45

o La- (- e nRdERd 8,4 5) gs 2 colquriegs semirsolid, CDCL); 1,50 (5,9H), 1.78
yl sul phonyh bege? a4qm 2H), 3.27 (m, BHP:BBS((EBH)?NM @, rzH))met(amHl)e 7160 ni,

4.4 mmol ) was added ropw se

-77- 10 (st‘d‘l)ﬂsﬂ-ffrfi?d(m@'ﬁt 7TAD n.2He 752 (de 2Ednpound of Preparation 44
(1.95 g, 7.3 mmol ) I n anhydrous tetrahydrofuran (40 m) at room
tenperature. The reaction m xture

PREPARATION 44
4-(3-Methoxy-4-phenylphenyl)-1.2,3 6-tetrahydropyridine

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 1M aqueous
sodium hydroxide solution. The resulting mixture was extracted with
dichloromethane, then the combined extracts washed with water, dried
20 (MgSO,) and evaporated under reduced pressure to provide the title compound
"~ -(2.79 g) as a pale yellow viscous oil. 8§(CDClLy): 1.73 (s,1H), 2.51 (m,2H), 3.14
(t,2H), 3.57 (m,2H), 3.83 (s,3H), 6.19 (s,1H), 7.01 (s,1H), 7.05 (d,2H), 7.27-7.37
(m,2H), 7.40 (t,2H), 7.52 (d, 2H).
LRMS (Thermospray): 266 (M+H)".
25
PREPARATION 45
Methyl 2-[4-(3-methoxy-4-phenylphenyl)-1,2,3,6-tetrahydropyridin-1-

ylsu'ighonyl]acgtate
N, O-Bis(trimethyisilyl)acetamide (1.0 ml, 4.4 mmol) was added dropwise



was stirred at roomtenperature f,or 1 hour, then a solution of nethyl 5
chl or osui phomo ®edterte (1.5 g, 8.8 mmol) in tetrahydrofuran (d®r/EPgs/oed
added. The resulting m xture was stirred at roomtenperature for about
1.5 hours and t hen saturated aqgueous sodi um bi carbonate sol ution (50
m ) added. The m xture was extracted with dichl oronethane (3 x 100
m), then the conbi ned extracts dried (MgSO4) and evapor at ed under
reduced pressure. The residue 10 was purified by flash chromatography,

usi ng di chl oronet hane as eluant, to -fUrnish the title conmpound (1.0 Q)

as a pale y IIows‘i%‘g $O|IP mp. 92-95] errkr Found: C 62.24; H,5.70;

"N, 3.42. [er ?ar utgorsof %\gflf&ﬂzomn@und of Rrepaatign 44 (7 P6T.3 enmpl): 2. 73
2H), 3. 4. 06

(mah o 10 pbhidious fefididroflitn @0 Bl ar03f terdpeiBture The rédon ipdure 4,

é }?EI%;DRATIY O?I Gvalststittdd at roon#%érﬁﬂﬁé'f@ﬁp'h%lﬁ} théRa SAMtic 6 methyl

4-(3-fludr ochbpﬁ%ﬂphmodawt;ateﬂf(%’égr 8)&/mnml) indietrahydrofuran (10 ani wai3 added.

bt ai ned asa,?gI col o rless, o rom 4- brono-3-fl uorob|1phen yl and t-

butyl 4-oxo EJ?FH it 'ﬁ'x&ﬁ?wtﬁe@ aU@PHb*W"ﬁF‘H@éﬂW@‘Bf Phoyss andon 43.
Leri] ( COCLL tiér datphagod seipbtis Sehurt bBS AL o o 50 T Bled FRe (210

PREPARATI ONristture was extracted with dicHiSromethase €3 RHOYHD h@ié)‘n't}\e%ombmed
. 2. 3. 6- tetrax%déopg/rldl ne Obtai ned as a col ourless solid (90% ,
aets dr

mp. 79-82[8& ie@!nﬁMgfeOz)l ancbevaporewpmﬁi reflucadepresaticonTHS residue
o R By BBV o diemapenasnslisicly
(t.2H), 3. S5firhidhdhl titie compound (1.0 g) as a pale yeliow solid solid, m.p. 92-95°C.
Found: C,62.24; H,5.70; N,3.42. C,;H,3NO,S requires C,62.82; H,5.77;
N,3.49%. 8(CDCL): 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,1H), 6.98 (s,1H), 7.04 (d,2H), 7.27-7.37 (m,2H),
15 7.44 (t2H), 7.56 (d.2H).
LRMS (Thermospray): 402 (M)".

PREPARATION 46
t-Butyl 4-(3-fluoro-4-phenylphenyl)-4-hvdroxypiperidine-1-ca rboxylate

20 Obtained as a colourless oil (67%), from 4-bromo-3-fluorobipheny! and t-
butyl 4-oxopiperidine-1-carboxylate, using the procedure of Preparation 43.
8(CDCl3): ): 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-vhenviphenvi}-1.2.3 8- hvdropyridine

Obtained as a colourless solid (80%), m.p. 79-82°C, from the title

compound of Preparation 46 and trifluoroacetic acid, using the procedure of



6.24 (brs, IH), 7.12-7.27 (m2H), 7.35-7.52 (m4H),. 7.59 (d,2H). LRVS

(Ther mosprwy)992863 (M [err] . 5 PCT/EP98/06640
PREPARATI ON 48 Met hyl

2-14- (3-fl uoro-4-phenyl phenyl )-1. 2. 3. 6- tetrahydropyrldln 1l -

yl sul phonyl ] acet at e ot ai ned as a colourless solid (38%, from
the title conmpound of 10 Preparation 47 and nethyl chl orosul phonyl acet at e,
usi ng the procedure of Preparation 45. [err](Dl\/BCIerr]): 2.60 (m 2H),
3.47 (t, 2H) 3.68 (s,3H), 3.96 (s, 2H),-78- 37 (s,2H), 6.33 (brs, 1H)
7.34-7.57 HZ LRVS ( Therrmsprayé S_‘MFNH err”[err]

PREPARATI atepma ion 44. 5(CD@sky1.85 (s,1H), 2.49 (m2 ), 3.13 (t,2H), 3.58 (m, 2H)

32/| [sﬁl éﬁoﬂg @%ﬂﬁb%’%?ﬁéﬁ@ﬁ) 7.35.78 5% W%%%?’%ﬂrﬂﬂ?gz m, 3.4 mol)

was added&Rymﬁ%ﬁﬁ%gwtgg rthe title conpound of Preparation 45

(0.54 r ous assium 20 carbonate (0.56 g, 4.1 mml) and
anhydr gus di net hyl sul phoxide (5 m), then the reaction mxture stirred
- at roomtenperature for about 16 _hours. The resulting mxture was

partitioned between ethyl acetatBRERABATION 48hen t he or gani ¢ phase

washed with vat YRS aronVififiged Pressure

[err] (CDCl[err]): 1.69 (s, 6H) |§@|ﬁgh e64(t 2H), 3.82 (s,3H), 3.84

(s,3H), 4.14 (m2H), 6.09 (s 1H), 7.03 (d,2H), 7.27-7.37
(m 2H) 7. 42 (Ohtained asanKwrlesSsH)ld (38%).LfRNB the tide mosmpaynd ofi30
(M-H) ]

pREpAFj,Qﬂ é\g%atlon 47 and methyl chlorosulphonylacetate, using the procedure of
Preparation 45. §(DMSOQgg): 2.60 (m,2H), 3.47 (t,2H), 3.68 (s,3H), 3.96 (s,2H),
4.37 (s,2H), 6.33 (brs,1H), 7.34-7.57 (m,8H).

LRMS (Thermospray): 407 (M+NH,)".

15 PREPARATION 49

Isulphonyvil-2-methvipropanoate

fodomethane (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
20 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 (MgSO,) and evaporated under
reduced pressure to afford the title compound (540 mg) as a pale yellow oil.
25 &(CDCl,): 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,1H), 6.98 (s,1H), 7.03 (d,2H), 7.27-7.37 (m,2H), 7.42 (t,2H),
7.54 (d,2H).
LRMS (Thermospray): 430 (M+H)".



2- [ 4- (3- Met hoxy- 4- phenyl phenyl )-1, . 2. 3. 6-tetrahydropyridin-1

-yl sul phonyl w99/29667 met hyl pr oparoE®sd6dsdl 5
1 M Aqueous sodi um hydroxi de solution (1.2 m, 1.2 nool) was added to

a stirred solution of the title conpound of Preparation 49 (250 ny, 0.58
:nmol ) - in methanol (5 m). The resulting solution was heated at
50[err] C for about 2 hours, then allowed to cool to roomtenperature
-and poured into ethyl acetate. This m xture was washed with 2M
.hydrochloric acid, then the organi c phasgl10 dried (MySO4) and evapor at ed
under reduced pressure to give the title conpound (210 ngy) as a pale
‘yel l ow, semni- solid. [err](CDCI[erRﬁEEABEE_QNs_‘inI—D 2.67 (m2H), 3.64
(t,2H), 2 7,

(d,2H), 7. e 2! . fend A S pray) :
433 (MFNH[err])[err] 15 oi ; PREPARATI ON 51
.4- Br ono- 2- net hoxyphenyl di azoni um%ﬁﬁ%{’e A sol ution of
.4- br ono- 2- met hoxyWNALuB6uS éodtwhdhﬁmﬂide suhfton @22 mt9B8; mmol) wds 8dded 88 6
-mmol ) in anhydrous ether (350 m) was added over about 1 hour to 20 boron

trifluori deastiredsadutiavotihe titlexompoyndef Pllepa[@ttqq 49 (25(:mge .58 mmaol)
‘sol ut t 15 b
ol Ui on of M BiIo! k6 - Ehe Testfig Soikioh v Haspy 2 RO RorRte K ner (100

.m) was add |

Slerr]C Thggtrléa?t{&yo%"ér‘nﬁx EQQO%}Q rg %@r{@%&@?@%ﬁféé}'fn?o% h(ﬁ ag E@‘Srt her
15 mnutes Fhid :hb@urreanaslmghk@\nhmztabwommae:d fent thaorganicaphded 25 and
the resulting precipitate collected, washed w th pentane and dried under

reduced 19r edied éMgSGy) and aveporated eindshfrsiuced presaurg)to @sveatlwmﬁ e solid.

ere CSPLer EEihind (38 Wiaydda phieVerloll Mdmi- Goflf, 6R5R1,)51%80 (bH 67

- 80-

13- Et hoxy 2L, 3.64 (L2H), 3.83 (s,3H), 4.17 (AP E06TE184), 6.97 (5, 1H), 7.03
(d,2H), 72773 (m.2H), 7.40 (t2H), 7.53 (d,2H).

LRMS (Thermospray): 433 (M+NH,)".

15
PREPARATION 51
4-Bromo-2-meth nyldiazonium 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
20 boron trifluoride etherate (27 ml, 212 mmol) at -15°C. The resulting solution
was stirred at -15°C 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 -15°C. The reaction mixture was stirred at -15°C
for a further 15 minutes and then at 4°C 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.
3(CD5CN): 4.20 (s,3H), 7.58 (d,1H), 7.80 (s,1H), 8.16 (d,1H).
LRMS (Thermospray): 301 (M)".



Anhydrous 1, 4-di oxan (80 m) was added to a m xture of the title 5 conpound
Preparati omoddngesz 0 g, 26.6 mmol ), 3-ethoxyphenyl boroni c a®ci/KE9es/@e6so 7,
31.9 mmol ) and pal ladiun(ll) acetate (0.35 g, 1.3 .nmol) and the reaction

m xture stirred at roomtenperature for about 16 hours. The resulting

m xture was diluted wwth water (100 m) and ether (100 m ), filtered
and the filtrate extracted with ether (2 x 100 m ). The conbi ned
extracts were dried (MgSO4) 10 and then evaporated under reduced pressure.
Purification of the residue by f | &80+ chr omat ogr aphy, using

pent ane: et her (20:1) as el uant rovided the title conmpound (6.9 g) as
a colourless oil. [err](CDCl[erﬂDBEE&BﬁLQMZ-I), 3.83 (s,3H), 4.10

2H), 6.89 (d, 1 i 17.38 (m1H).
(LRI\/SH%APCI) {oa (H)m Pink tibbend (min

PREPARATI ON' 537nhydrous 1 4—d%§&a¥n' (80 ml) was added to a mixture of the title

4-[ 4- ( 3- et hoxyphenyl ) - 32 net hoxyphenyl | - 4- hydr oxypi peri di ne- 1-

car boxg| atoenpound Preparaﬂbm 5|1r(8c0 gs26,60mmnl) IFeethonypheradiogronic acidi(Bes titl e
conmpound of_ 20 Prepar at| dt but 4- ox erd di 1- car boxyl at e,
usi ng t héd:ptlo® &Pl and p ggraé’ﬁt%'ﬁ SFe?ng %%T%&ﬁﬁreaf'gﬂ (t,3H),

(1m52H§ S %F%%urge O&@ﬁd%%@ ferﬂéﬂaatur?(@é%?but ?6%%_% ?P}‘Q geﬁzlﬁﬁ%ﬁ?x@ﬂfg 4.06
PREPARATIVAS 8ftuted with water (A0D4ml) 3nidt sthsy pre0wl)) fieneselt drak shehfiitnatd - 1
.2.3.6-tet rahydrop%rl di ne Obt ai ned as a pal e yell ow vi scous oil

( 91% , f rexirached with etheo(@s 1A roh. The C@ﬂbﬁﬂ@ﬂaﬁ’ﬁt@ﬁt%‘ge%ﬂf ied (MoSSPhacet i ¢
"o 18 g e Blatinie utlerfRARREE S S, Purification of the residyg by 5 g
2 I 00

g: 1::')') , gﬂ%iu c%h;r]oét%togf;apg? I(I%ng(l_ii)ia.n@e.e%eﬁzﬁﬁf) as!eilantS pfvided #Hd titld -

compound (6.9 g) as a colourless oil. §(CDCl3): 1.45 (t,3H), 3.83 (s,3H), 4.10

-(q,2H), 6.89 (d,1H), 7.06 (d,2H), 7.10-7.24 (m,3H), 7.27-7.38 (m,1H).

LRMS (APCI): 308 (M+H)".

15
REP TION 53

carboxylate
Obtained as a colourless oil (60%), from the title compound of

20 Preparation 52 and t-butyl 4-oxopiperidine-1-carboxylate, using the procedure
of Preparation 43. §(CDCl;): 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,1H), 7.08 (m,3H), 7.15 (s,
1H), 7.31 (m,2H).

25 PREPARATION 54
4-[14-(3-Etho envl)-3-metho envll-1,2.3.6-tetrahydropyridine

Obtained as a pale yellow viscous oil (91%), from the title compound of

Preparation 53 and trifluoroacetic acid, using the procedure of Preparation 44.



LRVS (Thernospray): 310 (MtH)[err].

' PREPARATI ON 9® 99729667 Vet hy| PCT/EP98/06640

- 2-{4-4- (3- et hoxyphenyl) - 3- met hoxyphenyl ] -1. 2. 3, 6-t etrahydropyri di n-1-

.yl sul phonyl } acet ate bt ai ned as a yellow sem -solid (229, from
the title conpound of 10 Preparation 54 and net hyl chl orosuphonyl acet at e,
-using the procedure of Preparation 45. [err](CDCl[err]): 1.43 (t,3H),
2.69 (m2H), 3.65 (t,2H), 3.81 (s3H), 3.84 (s,3H), 4.04 (s,2H), 4.08
(m 4H), 610(brslH) 687(d 1H), 6951(3 lH) 702(d 1H) 7.09
(m2H), 7.31 Ther nos

" PREPARATI ON® DCI3) 1.44 (t, 3%2 (m,2H), y()t 2H), 3. 258 (e, (s, 'é% 585 (s (s. 3H), 4.07

: 32/I4$3I [(’)ﬁOI(’l3| ?%?gﬁyggg%lrg %sjg bé(é{l%f?&ﬂt h¥ﬁ@€"¥éhﬁoﬂﬁé (B1.28) ‘epar ati on
38 (250 ng, | ﬁ'@ méhbibréy%l%g@gg#q? hoxyet hane (8 m) was added

3- et hoxyphen oroni c nmml ), cesium fluoride (226 ng,
1.5 mmol )s tri-o-tolyl phosphine (21 ng, 0.07 nmol ) and

- tris(dibenzylideneacet one)di pal | adi ug 0_ (31 rTg! 0.035 mml ), then t he
reaction m xture heated under refl hours under nitrogen. The
e 56", e 2 B AR b ARSI Sl a2
sol uti on. The organic phase V\%%M{AMEFF]) and evapor at ed under
- reduced pressure, then the residue triturated with hexane-ether to
~furnish the titl ©btained as a yellow semi-solid (22%), from the title compound of -82-

I3 T el o Bl o ot
/ (1q3§H§t sH) grépé%tséﬂh%'*)a(cbé(b 4lad{that)32.65 (P 2RY)3.68 (O3H], 381 s, 36,10
3.84 (s,3H), 4.04 (s,2H), 4.08 (m,4H), 6.10 (brs,1H), 6.87 (d,1H), 6.96 (s,1H),
7.02 (d,1H), 7.09 (m,2H), 7.31 (m,2H).
LRMS (Thermospray): 446 (M+H)".
15
PREPARATION 56
Methyt 2-{4-{4-(3-ethoxyphenyl)phenyl]-1.2.3.6-tetrahydropyridin-1-
yisulphonyl}acetate

To a solution of the title compound of Preparation 38 (250 mg, 0.7 mmol) in 1,2-

20 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 (MgSO,) and evaporated under reduced

pressure, then the residue triturated with hexane-ether to furnish the title



5 (s,2H), 6.27 (brs,1H, 6.91 (d,1H), 7.18 (s,IH), .7.22 (d,1H), 7.36
(t,1H), 7.%D992947d, 2H), 7.66 (d, 2H). LRMS ( Ther nospr ay pcTAP98/06640
(MtNH[ err])[err]. . PREPARATI ON 57 10
4- Br ono- 2- net hyl phenyi di azoni um tetrafl uoroborate bt ai ned as a
yell ow solid (93%, from 4-brono-2-nethylaniline and t- butyl nitrite,
using the procedure of Preparation 51. [err](CDerr]CN): 2.70 (s, 3H),

7.93 (d,1H), 8.04 (s,1H), 8.50 (d,IH). 16

PREPARATI ON 58 -82-

4- ( 3- Met hoxyphenyl ) - 3- net hyl br onbbenzene, gbt ai ned as a pale
yel | ow oi lcommoynd (222ng) asta pale yelpposalid, /1.p. 120142206 dtound: 53,64025;

Porr) (MBI CoE NS i CEISMA R, wo pr b RONE "
-é S éZDRATr &3\?% gézmﬁ)z.si (ﬁ.t?z_%?;@ (t,2HY 3. 16 (5H), 3.98 (d,2H), 4.10 (q,2H), 4.37
4- hydr oy {8,2H); 6 27hirs, ki) pB.aty(d) +13), Te1 814, HRrB.2R U pd), TideetiH), 7.52

car boxyl at e 2,_? bt ained as a colourless oil (63%, fromthe title
conpound d#.2H), 76:(sh2Bl.i on 58 and t-butyl 4- oxopi peri di ne- 1- car boxyl at e,

ing th N ,qa 43. DOl . 1.50 (5,9H),
1770 m oA S elimospredl, BMMNGT 57 (CoH 5 ba (s 3K, 4. 06

(m2H), 6.85 (s,1H), 6.90 (d,2H), 7.26 (m 1 H, 7.34 (t,2H), 7.38 (s,
IH). 30 LRMS (Thernospray): 399 eri) err].
REPAR N 57
10 4-Bromo-2-methylphenyldiazonium tetrafluoroborate

Obtained as a yellow solid (93%), from 4-bromo-2-methylaniline and t-
butyl nitrite, using the procedure of Preparation 51. §(CD,CN): 2.70 (s,3H),
7.93 (d,1H), 8.04 (s,1H), 8.50 (d,1H).

15 PREPARATION 58

4-(3-Methox 1)-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. 3(CDCly): 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).

PREPARATION 59

carboxylate
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. 3(CDCl;): 1.50 (s,9H), 1.79 (m,2H), 2.04 (m,2H), 2.19
(s,3H), 3.27 (t,2H), 3.83 (s,3H), 4.06 (m,2H), 6.85 (s,1H), 6.90 (d,2H), 7.26 (m,
1H), 7.34 (t,2H), 7.38 (s,1H).

30 LRMS (Thermospray): 399 (M+H)".



- 83- PREPARATI ON 60

4- [ 4- ( 3- et h¥¥Q/I¥R9687 ) - 3- et hyl phenyl] 1 . 2.3.6-tetrahydr opyrPGi/ER8/06640
bt ai ned as a pale yell ow sem -solid (93% fromthe title conpound of 5
.Preparation 59 and trifluoroacetic acid, using the procedure of Preparation

44, [err](CDCl[err]), 2.30 (s,3H), 2.42 (s,2H), 3.15 (t,2H), 3.57
(s,2H), 3.83 (s,3H), 6.18 (brslH, 6.90 (m3H), 7.16-7.36 (m 4H).
LRVS (Thernospray): 280 (MtH)[err]. 10

PREPARATI ON 61 Met hyl -83-

- 2-4-(4-(3-net hoxyphenyl ) - 3- nethylphen¥ll-1 2. 3. 6-tetrahydropyridin-1-

-yl sul phonyl } acetate yl chl or osul phonyl acet at e
(0.65 g, 3.7 moly)., 1] LNa 1§ | 0%&%{@&setoa
stirred sol ution~o FUTTTO ur'lgésg&i?‘{d g, 3.3

mml ) and 1, 8-di mairre\d%s)a pale ?@Ilo‘h Qémngem ?Q?Bflfr@n it fitle foMpBRL)ofi N

di chl or onet hane (20 M) at abou he cooling bath renoved and the
reacti on &m ﬁreparasmhrﬁgaandamﬂmmaeénmda,tumm the prooedurehefifPreparation 44. ut ed

B e o i L
‘et or omet e HE 90 71T 3sIM A 1 2" Compound (250 ) as a
col ourl ess iﬂMQéTﬁbﬁnoéﬁaﬁﬁ[mwlme’e”](CDCl [err]): 2.30 (s,3H), 2.69

(m2H), 3.66 (s, 3H) 3.86 (s,3H), 4.03 (s,2H), 4.11
(m2H), 609(brslH), 6. 83- 6.97(m3H), 7.17-7.35 (m 4H). 25 LRM5
f'gl;z_ernosporay). 416 (MrH)[err]. PREP?SH';“yO\I -

3- Et hyl phenypfaahanl@-gcidmethoxyphenyl)-3-methyiphenyl]-1,2,3.6-tetrahydropyridin-1-

isulphonyl}ac
A solution of methyl chlorosulphonylacetate (0.65 g, 3.7 mmol) in

dichloromethane (10 ml) was added dropwise to a stirred solution of the titie

15 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 dichioromethane (20 ml) at about 0°C,
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 (MgSO,) and evaporated under

20 reduced pressure, then the residue purified by flash chromatography, using
dichloromethane as eluant, to afford the tite compound (250 mg) as a
colourless solid, m.p. 83-85°C. §(CDCl,;): 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), 6.83-
6.97(m,3H), 7.17-7.35 (m, 4H).

25 LRMS (Thermospray): 416 (M+H)".



n-Butyllithium (11 m of a 2.5M solution in hexane, 28 mol) was added 5 to
a stirred wolsaesesn of 3-et hyl bronobenzene (Chem Pharm Bul PCT/ERSSR86406,
2456; 4.6 g, 25 mmol) in anhydrous tetrahydrofuran (50 ni), whilst keeping
t he i nternal tenperature below -60[err]C. The m xture was stirred at
about -70"C for 1 hour, then trinmethyl borate (4.4 m, 38 mmol) added
dropwi se, again whil st keeping the internal tenperature bel ow
-60[err]C. The reaction mxture was stirred 10 at -70[err]C for 30 m nutes,
then slowy allowed to warmto roomteggerature. 2M Hydrochl oric acid
was added, the m xture was extracted with dichl oronet hane (3 x 50 m)
and the conbined extracts concerPREPARARIN 62cduced pressure The

resi due was di ssolved in ether 0 t he solution extracted with 1M
aqueous sodi um hydr oxi de sol u@é&m&i t he aqueous phase 15
acidified with r %&ﬁg Wﬁéifaﬁ@ YR I AmRG4 50 m).
The conbi ne?Q"QF'ﬂi{@'?‘g1\qu¢‘g°§£r2§d"' cﬁ' and evapor at ec? un%éradégduced

pressu lg,e {Pa @tm@dtslm.xttd{t dﬁi-@d’imambmzm Ohen&d?tnarn( Buyl.g1 96&% .
) t
[ egrl] (s, 1 56 ri 63.(35 mwyol) in amhy rous tetrargydrogjl)ran (50 ml) whulH)( keepnpgp_t RA‘||_'? ON

2 (4[4 <@Ve Jesmesiptyre pelaw 5P The mittese yas trad ptahoyt 70°p for

yl-sul phon thylb e4ﬂaﬁ|a39¢ﬁm@9ame@ldn@w§éél aﬁﬂmrstmp
58- 60C, f?{%%nﬁ;{ﬁéﬁhﬁne hylborat ( ounds of Prepar ation 62 aar?d Preparation 37,

usi ng t hekeemngdhemtefnﬂ‘iempeth below1 B0°Ce The (repctigremixture wasstmtedsH)

(235%156 gaHégq%srfgr%n)mmﬂtqsﬁ tgél@;fq\w wed to waJﬁN%» Wﬂ%t@fﬁgﬁ@éw 4 0

(M:tNH err - 85-
PREPARAT] B&G[igéf{tllc‘mc aﬁ}gt"ﬁ?/? added, the mixture was extracted with dichloromethane

4- { 4- [ 4- ( B RS0 wH)Y4HEthe dormbimetestrivtsgbheenteatéd Gntlet reducddomessaien- 1-
yl sul phonyl } t et r ahydr opyr an- 4- car boxyl at e . )
¥'he residue was dissolved in ether K‘SO ml), the solution extracted with 1M
aqueous sodium hydroxide solution (2 x 30 ml) and the aqueous phase
15 acidified with 2M hydrochloric acid, then extracted with ether (3 x 50 ml). The
combined extracts were dried (MgSQ,) and evaporated under reduced
pressure to give the title compound as a white solid (0.9 g, 24%). 3(DMSOgg):

1.17 (,3H), 2.57 (q,2H), 7.22 (t,2H), 7.57 (t,1H), 7.61 (s,1H), 7.93 (s,2H).

20 PREPARATION 63
ethyl 2-{4-[4-(3-ethylphenyl)-3-meth envyl]-1.2,3.6-tetrahydropyridin-1-
Isulphonyl}ace
Obtained as a yellow solid (75%), m.p. 58-60°C, from the title
compounds of Preparation 62 and Preparation 37, using the procedure of
25 Preparation 41. §(CDCl3): 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,1H), 7.14-7.37 (m,7H).
LRMS (Thermospray): 431 (M+NH,)".




5 ot ai ned as a glassy solid (209, fromthe title conpound of
Preparati on wo9g36end bi s-2-1 odoet hyl ether, using the proceggtrgpredossso

Preparation 39. S(CDCl3): 2.20-2.34 (mb5H), 2.45.(m2H), 2.67 (m 2H),
3.33 (t,2H), 3.62 (m2H), 3.83 (s,3H), 3.89 (s,3H), 4.01 (m2H), 4.10
(m2H), 6.05 (brs,1H), 6.91 (m3H), 7.23- 7.36 (m4H). 10 LRVB (APCl):
486 (MtH)[err]. PREPARATI ON 65
4-{ 4- 43- Met hoxyphenyl ) - 3- et hyl phenyl ]-1. 2.3 . 6-tetrahydropyridin-1 -

yl sul phonyl )t etrahydropyran- 4-car boxylicgacid 15 bt ai ned as a pal e
yellow solid (93%, mp. 180-1 90[err]C, fromthe title conpound of
Preparation 64, using the procedurgggmon 50. [err](CDCl[err]):
2.20-2.33 ( : : 3.(t.2 : 2k 3.82
(s, 3H), 4.04MENIL NP NERYIN-INE ' :~f~’ aies ] ORYNOIN-A-36
(m 4H). 20 ; Met hyl
4{ 4-[ 4- ( 3- met hoxyphenyl ) - S=5TetT 11 b0t phonyl } -

t et r ahydrgppyr an- puiainedad aPﬁassy solid 620%) Afr@r’h'thé ﬁﬂe @biﬁp&u@ad@f Pragafaﬁdne
conpound of Preparation 64 mol ), ammoni um formate (200

my, 3.2 mmoby, arﬁi)ﬁlsg%d@éthyfeﬂmrcasmgrih@m@umpf Ereparatlmxﬁel &(6Daly): was
heat ed under reflux for and filtered.

The filtrat &-2&3- M@Fﬁt %d5dﬁhgﬁ):r?e§a&’é'e?'i9r é’»s%%&t@@na qzn(é" 2H), 383 due

Pt *hec ESs R A O IV ToE AR SR B P, 72>

crystalli se¢ 36 (m,4H). - 86-
frommethanol to yield the title conpound (215 ng) as a white solid, mp.
2

137- 10139[%ﬁ$](6PC[l)er4§Q(15ﬂ)ﬂ'iDerr]) 1.75-1.94 (m4H), 2.19 (d,1H), 2.
(d, 1H), 2.27 (s,3H), 2.43

2

PREPARATION 65
4-{4-[4-(3-Methoxyphenyl)-3-methylphenyl]-1.2.3,6-tefrahydropyridin-1-
isulphonvliMetrahyd ran-4-carboxylic aci
15 Obtained as a pale yellow solid (93%), m.p. 180-190°C, from the title

compound of Preparation 64, using the procedure of Preparation 50. §(CDCl,):
2.20-2.33 (m,5H), 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 PREPARATI 6
Methyt 4-{4-{4-(3-methoxypheny!)-3-methylphenylipiperidin-1-yisulphonyl}-

tetrahydropyran-4-carboxylate
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 water. The organic phase was dried

(MgSO,) and evaporated under reduced pressure, then the residue crystallised



(m2H), 2.66 (m1H, 3.07 (t,2H), 3.32 (t,2H)., 3.83 (s,3H), 3.90 (s, 3H,
3.96 5 (rwoldy2966700 (d,1H), 4.02 (d,IH), 6.87 (m3H), 7. Ospdm@d)o“ﬁ 19
(d,IH), 7.32 (m1H. LRVS (APClI): 486 (MtH)[errt.

PREPARATI ON 67 10

4-{4-[4-(3- Met hoxyphenyl ) - 3- et hyl phenyl ] pi peridin-1 -

yl sul phonyl }t et rahydr opyr an- 4-car boxylic acid bt ai ned as a
white solid (84%, mp. 225-228[err]C, fromthe title conmpound of
Preparation 66, using the procedure of greparatlon 50, but with a

m xture of nethanol (5 m) and tetrahyg ofuran (10 m ) as solvent. Found:

15 C, 63. 96%
For ¢ Dws%wpe?xa%t té\lyne?d &f-?) tltﬂé?ééﬂr\%@uw&)m@m@%él@ wmtﬁ) &I@O m EJ( 1§7H) _

(m gH) 139°¢. wqmth)a) 1275 094((m, ?l")) 2392d,1H), 2:32 (R1H) 2. §7§31)3H)32§f13
Enm] 1E)|) ’ %b{)(%fsg? (I'H)% "8 3-°7L(12%g‘)(%@| & 2@-7&-%&?[%& ?]gj%&n&”)m 3.96

PREPA
henyl ) @‘g@ﬁzgr?g (d,1H), 4.02 (d'é!}?a r?gr ds P{Z'X')’p_gﬁe( ye E)f\;vqg)(ﬁ 1{983/@32 fromthe

title conqmu Preparation 51 and 3-net hoxyphenyl boroni c aci d, using
t he procedure of 25 Preparation 52. Found: C, 57.77; H, 4.51. [err]requi res
C, 57.36:LIRMS (APGI)17A8§ @d+H)'coci [err]): 3.82 (s,3H), 3.86 (s,3H), 6.91
(d,1H), 7.03-7.39 (m6H). LRVS (Thernospray): 311 (MtNH4)[err].

-87- PREPARATI ON 69 t - But yl

4- hydr oxy- 4-[ 3- met hoxy- 4- ( 3- net ppgpagyTIoNe?Y! 1 pi peri di ne- 1-
car boxyl at e
10 4-{4-[4-(3-Methoxyphenyl)-3-methylphenyl]piperidin-1-
isulphonylitetrahydropyran-4-carboxylic acid
Obtained as a white solid (84%), m.p. 225-228°C, 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:
15 C,63.04; H, 6.59; N, 2.91. C,5H34NO¢S requires C, 63.40; H, 6.60; N, 2.96%.
3(DMSOg): 1.60 (m,2H), 1.80 (m,2H), 1.93 (dt,2H), 2.20 (s,3H), 2.24 (m,2H),
2.68 (m,1H), 3.05 (t,2H), 3.20 (t,2H), 3.75 (s,3H), 3.77 (m,2H), 3.88 (d,1H), 3.92
(d,1H), 6.86 (m,3H), 7.11 (m,3H), 7.31 (m,1H), 13.80 (brs,1H).
LRMS (APCI): 474 (M)".
20
PREPARATION 68
3-Methoxy-4-(3-methoxyphenyl)bromobenzene
Obtained as a pale yellow oil (78%), from the title compound of
Preparation §1 and 3-methoxyphenylboronic acid, using the procedure of
25 Preparation 52. Found: C, 57.77; H, 4.51. C,,H,3BrO, requires 'C, 57.36; H,
4.47. 3(CDCl;): 3.82 (s,3H), 3.86 (s,3H), 6.91 (d,1H), 7.03-7.39 (m,6H).
LRMS (Thermospray): 311 (M+NH,)".




5 ot ai ned as a colourless oil (67%, fromthe title conpound of
Prepar ati on W® %9n268667- but yl 4- oxopi peri di ne-1-car boxyl at e, usiptr/tHI806640

procedur e of Preparation 43. [err](CDCl[err]): 1.50 (s,9H), 1.79
(m2H, 2.06 (m2H), 3.28 (t,2H), 3.83 (s,6H), 4.06 (m2H), 6.88
(d,1H), 7.08 (m3H, 7.14 (s, 1H, 7.32 (m2H). LRVS ( Ther nospray):
436 (MtNa)[err]. 10 PREPARATI ON 70

4-[ 3- Met hoxy- 4- ( 3- met hoxyphenyl ) phenyl ]-1 . 2. 3. 6-tetrahydropyridi ne

A stirred solution of the title conpoundgpf Preparation 69 (6.7 g, 16.2
mol ) and p-tol uenesul phonic acid (6.17 g, 32.5 mmol) in toluene (70 m)
was 15 heated under reflux in a DeRREBARATIONEBat us until water renoval
was conpl e |Iuted W|th et hyl
acetate (100 AR -NIVIGHE 2 XMt MO/ DS B M ARN GV
sodi um hydr oxi de sol ution (3 x 5%%@&!%%% t he orgam o phase dri ed
(MgS™4) and evaporat ed under red sure to provide the title
compound (3. 3 0) Ottainereld @mmuneseau 26'5%),]1‘(‘&B@éﬁtiélcbmpbu% dfors, 1 H), 2.50
(m2H, 3.14 (t,2H, 7 (m (brs,1H), 6.88

(d, 1H), 6. 9§’rap$aﬂpm68md t-butyi &mpm@mﬁmaa@qulazesumgm@ prodedure
PREPARATI ON

- (4 13- et RORYEPRTRNORASH G BRY 1 FOHE Y 1795m 260 2B 4y AHb A 28 12D,
1 -yl 'sul phogyds GUE L8 (p.2H), 6 @g\iﬁ Les 3, ﬂir%?;jeﬂ%ﬁﬂﬁ?.%%'mﬂzﬁﬁo%,

fromthe title und ‘i'on
chl orosul phamﬁt(?h@;&msp:ay)nmswmﬁmﬁedur e of

- 88- Preparation 45. Found: C, 58.87; H 5.65; N, 3.11. [err]; 1.00
Herr]010 requires C, 58.78; H 6 05; N, 3. 12% [err](CDCI[err]): 2.71
(m2H), 3.64 (t,2H), 3.81 P 4“6?\1 4.02 (s,2H), 4.11
(m2H), 6.10 (brs, 1H), 6.88 (d 1H)

4-{3-Methoxy-4-(3-metho Dphenyl]-1,2 3.6-tetrahvdropyridine

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 (ca. 4 hours), then allowed to cool and diluted with ethyl acetate (100
ml). The resulting mixture was washed with 1M aqueous sodium hydroxide
solution (3 x 50 ml), then the organic phase dried (MgSQO,) and evaporated
under reduced pressure to provide the title compound (3.3 g) as a yellow oil.
20 3(CDClg): 1.80 (brs,1H), 2.50 (m,2H), 3.14 (t,2H), 3.57 (m,2H), 3.84 (s,6H), 6.20
(brs,1H), 6.88 (d,1H), 6.98-7.36 (m, 6H).
LRMS (Thermospray): 296 (M+H)".

PREPARATION 71

25 Methyl 2-{4-[3-methoxy-4-(3-methoxyphen envil- -tetrahydropyridin-

1-visul la

Obtained as a yellow semi-solid (40%), from the title compound of

Preparation 70 and methyi chlorosulphonylacetate, using the procedure of



5 (s,1H), 7.02 (d,1H), 7.12 (m2H), 7.32 (m2H). . LRV5 (Thernospray):

449h( :VI+H) [We6 99129667 PREPAR/PERPISD6640

Met hy

2-{4-[ 3- met hoxy- 4- ( 3- mret hoxyphenyl ) phenyl ] -1. 2. 3. 6 t et rahydropyri din- 10
1-yl sul phonyl } - 2- met hyl pr opanoat e Obt ai ned as a col ourl ess

sem -solid (40%, fromthe title conmpound of Preparation 71 and

i odonet hane, using the procedure of Preparation 49. Found: C, 62.30; H,
6.29; N, 3.00. [err] requires C, 62. 738 H, 6.36; N, 3. 05%
[err](CDCl[err]): 1.68 (s,6H), 2.67 (mg 3.64 (t,2H), 3.82 (s,3H), 3.84

15 (s, 3H) Pre})é}étléﬁ 4§|‘|)F01ﬂ'\d130§58 &MH, 56(57M13r 1. 1652H2§N6%S(d J00H,06. 97
(s, IH), (d Ther nospr ay) :

460 ( M+H) fequifes C, 58. 78 H, 605 N 3. 1F20 S(CDCIs) n sy (m, ﬁHEF&ﬁA‘é 2M),73:840

Ve

2- Eﬁyl[s ks Bl 3- ﬁ%%:ﬁﬁatﬁ%ﬁ%ﬂ)%gnﬁﬂ)pﬁ;@r(bfﬁH*Q 91|B§|anﬁdpﬂé}uﬁ 97,.
809

Tao- 1451 P TR 702 (0 1hD. 7,12 GREPTE S 2L60, O 00> o075 PO g Phe

pr ocedur el RME(Ferhadspray s 6449-(M#H)”. C,62.31; H, 6.87; N, 2.91. [err]
requires C, 62.45; H, Fﬁ% Nag OC)%% 25 [err](CDCI[err]): 1.66 (s, 6H),

1.87 (m4H), 2.49 (mIH), 3.09 (t,2H), 3.82 (s,6H), 3.84 (s,3H), 3.93
(m2H), 6.81 (s,1H), 6.86 (d,2H) Aﬂé@z_z 7.29 (m 2H). LRVB
(Thernospray): 462 (MtH)[err].

- 89-

tetrahydropyridin-
sul p!ﬁony!| - 2-

Obtained as a colourless semi-solid (40%), from the title compound of

yp p p
nmet hylqer opanoi ¢ acid 1-visulphonyi}-2-methyipropanoate

Preparation 71 and iodomethane, using the procedure of Preparation 49.
Found: C,62.30; H, 6.29; N, 3.00. C,4H,gNOgS requires C, 62.73; H, 6.36; N,
3.05%. 5(CDCly): 1.68 (s,6H), 2.67 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 3.84

15 (s,3H), 3.85 (s,3H), 4.13 (m,2H), 6.07 (brs,1H), 6.88 (d,1H), 6.97 (s,1H), 7.02
(d,1H), 7.13 (m,2H), 7.31 (m,2H).
LRMS (Thermospray): 460 (M+H)".

PREPA ION 73
20 Methvl 2-{4-[3-methoxv-4-(3-metho envlphenyijpiperidin-1-yvisulphonyi}-2-

methylpropanoate
Obtained as a colourless solid (80%), m.p. 140-142°C, from the fitle
compound of Preparation 72, using the procedure of Preparation 66. Found:
C,62.31: H, 6.87; N, 2.91. C,,H;;NOgS requires C, 62.45; H, 6.77; N, 3.03%.
25 B(CDCly): 1.66 (s,6H), 1.87 (m,4H), 2.49 (m,1H), 3.09 (t,2H), 3.82 (s,6H), 3.84
(s,3H), 3.93 (m,2H), 6.81 (s,1H), 6.86 (d,2H), 7.08 (m,2H), 7.29 (m,2H).
LRMS (Thermospray): 462 (M+H)".



5 ot ained as a colourless solid (80%, mp. 1 64-165C, fromthe
title commmndedyf Preparation 73, using the procedure of mHrEpSEasdion
50. Found: C, 61.64; H 6.53; N, 3.06. [err] requires C, 61.73; H 6.53;
N, 3.13% [err](CDC[err]: 1.69 (s,6H), 1.87 (m4H), 2.69 (mIH), 3.10
(t,2H), 3.81 (s,3H), 3.82 (s,3H), 4.02 (m2H), 6.80 (s,1H), 6.87
(m2H), 7.07 (m2H), 7.27 (m2H). 10 LRVS (Thernospray): 465 (MtNH4)[err].
PREPARATI ON 75 Met hy 1

2-{4-[4-(3-ethoxyphenyl) - 3- met hoxypheny-gg.1. 2. 3. 6-t et rahydropyridin-|I-

-yl sul phonyl } - 2- net hyl propanoate 15 Obt ai ned as a pal e yell ow oil
-(29%, fromthe title conpound of Wn 55 and |odorret hane, using

the procedure of Preoarat|on 49, . 88.
-[err] requires lethoxy-44 3qpethg IDOENYIDIRSTIGIY Rinme . 43
(t,3H), 1.67 (s, 6H), 266(m2H) 81 (s, 3H) 3. 83
(s,3H), 4.07 (qg,2H), 4.13 (m2H), , 6.87 (d,1 H, 6.96
(s, 1H), 20 7.02 Obthihed asld cobunEls sé’luBQB(I%) 2irp. 164-165RDB fiohh dhartitier ay) :
474 (M+H)[err] PREPARATI ON_76

: g/gt hyl 2- 4- pamgeust el Rreparajion- 7&rmtngdhﬁmfengdqrguqﬁareﬂampnﬁ%uffcwnmylj }-2-
col ourl ﬁss GeBil. 5§0Hp 8- %%#@3 Q§O&§|ﬂghﬁ/§){r§aﬁano&ﬁa Io¥ H, 6. s%rlgcgt‘lg‘t/i;gn E7iis3 :
268 [orr| PREEES 100 S %] 6845, ZWAE‘M?%%%H’QF o1 63183 Y% an,

1.67 (s, 6H) és 3H§364 oA RH), 5.80 (£, ner 873n@4)(17 aﬂm 23)82. 2(7$(n6|ZH) 3 97 30

(m2H), 6. 80 6.(m2H), 7.08 (m2H), 7.27 (m2H).
LRVS (Th‘é)r b aﬁhemp(rw)ﬁi)%fg €M+NH4)
PREPARATION 75
isulphonyi}-2-methyl anoate
15 Obtained as a pale 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. C,sH3,NO.S requires C, 63.40; H, 6.60; N,
2.96%. 8(CDCl,): 1.43 (t,3H), 1.67 (s,6H), 2.66 (m,2H), 3.63 (t,2H), 3.81 (s,3H),
3.83 (5,3H), 4.07 (q,2H), 4.13 (m,2H), 6.07 (brs,1H), 6.87 (d,1H), 6.96 (s,1H),

20 7.02 (d,1H), 7.10 (m,2H), 7.31 (m,2H).
LRMS (Thermospray): 474 (M+H)".

25 Ipropa e
Obtained as a colourless semi-solid (83%) from the title compound of
Preparation 75, using the procedure of Preparation 66. Found: C,62.86; H,
7.12; N, 2.68. C,sH33NOgS requires C, 63.14; H, 6.99; N, 2.95%. §(CDCl3):
1.43 (,3H), 1.67 (s,6H), 1.86 (m,4H), 2.70 (m,1H), 3.09 (t,2H), 3.82 (s,6H), 3.97
30 (m,2H), 4.06 (q,2H), 6.80 (s,1H), 6.86 (m,2H), 7.08 (m,2H), 7.27 (m,2H).
LRMS (Thermospray): 476 (M+H)".



- 90- PREPARATI ON. 77
2-{ 4- [ 4- ( 3wEhberespheny! ) - 3- net hoxyphenyl | pi peridin-1 -yl sul poImsoBeéssoet hyl -

propanoic acid 5 bt ained as a colourless salid (95%, fromthe title
conmpound of Preparation 76, using the procedure of Preparation 50.
Found: C, 61.92; H, 7.00; N, 2.72. [err] requires C, 62.45; H 6.77; N,
3.03% [err](CDCl[err]): 1.42 (t,3H), 1.70 (s,6H), 1.87 (m4H), 2.70
(m1H), 3.11 (t,2H), 3.80 (s,3H), 4.04 (m4H), 6.80 (s,1H), 6.85
(d,2H), 7.08 (m2H), 7.27 (m2H). 10 I35 (Thernospray): 479
(MtNH[err])[err]. PREPARATI ON 78

Met hyl PREPARATION 77

4-{4-[4-(3- ethox phenyl)-3 nethylohenyl 2. h dron ridin-1-

yl sul phony£3 = pxyhenyind-ragthexyphaenyllpk Asyliphaavi-demethyly our | ess

foam (86% , from t he title comou%&%@epar ation 39 and

3- et hoxyphenyl boroni ¢ acid, using re of Preparation 41, but
wi th ngt hanol @bfdwhéu 8%} EsBariéss 99l @5%), lfmﬁﬁtheBﬁﬁ@Gb&bound ofl 42 (t,3H),
2.22 (m2H), 2.28 (s,3H), 2.44 (d,2H), 2.65 3.34 3. 60

(7 mz(sz) :Pr@oa(aiydiﬂfﬁ. using the pﬁoc(eduseipf Peepa: lbn§la)uﬁourﬂi 8& 6. 92 Km 3H), 20
L2 L 3G b b 72, ¢, RO S e IRes 6y 45“19 é Y5 8'dd%. s(cocy):

4-{4-[4-( o - 25
yl sul phonﬁﬂ? (Qﬁﬁgﬁcgpg%@}ﬁh (ﬁ‘%g‘jy? H§ §1t16(i QP[’}Y@'B@F(%\Q&-@bES&SOdI um
hydr oxi dgqns2Hy16.80 ((52”% 685 (li@HmD()% (MﬁzH)%CPUEﬂ (fg2H). a sti rred sol ution
of the titl'e Compound Pre7parat|on 78 (290 ng, 0.58 mmol) in a

m xt une diRM&ﬁ’memtnO@m(ayﬁ W7 MANE)i oxan (2 m). The resul ting sol ution
was heated at 80C for about 5 hours, then allowed to cool to room

PREPARATION 78
Methyl 4-{4-[4-(3-etho enyl)-3-methyiph -1.2.3 . 6-tetrahvdropyridin-1-

visulphonylitetrahydropyran-4-carboxylate

15 - Obtained as a colourless foam (86%), from the title compound of

Preparation 39 and 3-ethoxyphenylboronic acid, using the procedure of

Preparation 41, but with methanol:dichloromethane (1:99) as eluant. 3(CDCl;):

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,1H), 6.83-6.92 (m,3H),
20 7.20-7.36 (m,4H).

LRMS (Thermospray): 500 (M+H)".

PREPA ON 79
4-[4-(3-Ethoxyphenyl)-3-methylphenyl]-1.2,3.6-tetrahydropyridin-1-
25 isulphonyl}te dropyran-4-carboxylic acid
1M Aqueous sodium hydroxide solution (2.3 ml, 2.3 mmol) was added to
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 80°C for about 5 hours, then allowed to cool to room



-91- tenperature and evaporated under reduced pressure. The residue was
partitioned wetosmess7l M hydrochloric acid and ethyl acetate, HdTEPIBNES40
organic phase dried (MgSO4) and evaporated under. reduced pressure. The
residue 5 was crystallised fromdiisopropyl ether to furnish the title

- conpound (220 ny) as a colourless solid, mp. 203-205[err]C. Found:

C 64.14; H, 6.47; N, 2.87. [err] requires C, 64.31; H 6.44, N, 2.89%
‘[err](CDClI[err]): 1.43 (t,3H), 2.27 (m2H), 2.29 (s,3H), 2.42 (d, 2H),

1 2.68 (m2H), 3.42 (dd,2H), 3.67 (m 2H), -g400- 4.18 (m6H), 6.04
“(brs,1H), 6.82-6.93 (m3H), 7.20-7.35 (m4H). 10 LRVS (Thernospray): 486
( MtH) [ er r] . temperature and evaporated under reduced presspREPFRATeSINLUGVas

~Met hyl

2 (411 4- ( >- BRABiAPEAGRIVEER 1M higroshlarin acid apd sty agetate, D Sie mmane.

yl sul phonyl I I I olid
(80%, mp. bl}és%%& (Mgom he tlv]arborated ucngr%ﬁ'p%cﬂg% rg?alg%f gpléorﬁ§@¥§and

| odonet hgnewassdrpstallised frops dﬂsusmopyt ether tarfaamslame)ﬂtleflaomﬁound (220 @g)S5; H,
6.82; N, 2.98. [err] requir 3. 06%

H, N,
[err] ( CDCL[ &srq §elourless %th:sn) p. 20%@0§§C6Fpun¢ @@4( §4,3I#+)6 47, 862.87. (m 2H),

592 (m 3 CentabickSaires i 04.51 g 4 W2 AR boHCk s A ey
PREPARAT! O'\'gﬁ;zy)oz 29 (s.3d), 24214, QHEI@BWHI‘QHY 19 22 1dE20Y ! PBEPH,2A), 4.00-

.2.3.6-tetr pnd

yI sul phonyl 418 (miBH)| 610anBR H),26.88-6.93 (m,3H), 7.207 35nad4Hy. a col ourl ess
. anor phous solid (50% fromthe title conmpound of Preparation 80, using

t he procédut-BMS (’Fh%fm@%ﬁndrﬂ@ (Mdl’li) with purification by flash
chr omat ogr aphy usi ng net hanol : di chl or omet hane (2: 98).

PREPARATION 80

Methy! 2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl}-1,2.3.6-tetrahydropyridin-1-
} honvyl}-2-methylpropan

15 Obtained as a colouriess solid (80%), m.p. 75-76°C, 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. C,5H3,NO;S requires C,
65.62; H, 6.83; N, 3.06%. 3(CDCl;): 1.43 (t,3H), 1.68 (s,6H), 2.28 (s,3H), 2.65
(m,2H), 3.62 (m,2H), 3.81 (s,3H), 4.06 (q,2H), 4.12 (m,2H), 6.06 (brs,1H), 6.83-

20 6.92 (m,3H), 7.20-7.35 (m,4H).

LRMS (Thermospray): 458 (M+H)".

PREPARATION 81
-f4-(3-Ethoxyphenyl)-3-methyl 11-1,2.3.6-tetrah idin-1-

25 visulphonyl}-2-methyipropanoic 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).



-92- [err](CDOI[err]): 1.43 (t,3H), 1.68 (s, 6H)., 2.25 (s,3H), 2.60
(m2H), 3.%odme), 4.05 (g,2H), 4.15 (m2H), 6.03 (brﬁgi/ﬁbss/&dos 6. 90

(m3H), 7.20-7.35 (m4H). LRVS (APCl): 444 (MtH)[err]

PREPARATI ON 82 Met hyl

2-{4-[4-(3-ethoxyphenyl) - 3-net hyl phenyl | pi peridin-1 -yl sul phonyl } acet ate
ot ai ned as a col ourl ess anorphous solid. (99%, fromthe title conpound

of Preparation 41, using the procedure of Preparation 66. S(CDC13): 10

1.43 (t,3H), 1 85 (m2H) 1 97 (m2H),-92_28 (s, 3H) 2 67 (mIH) 3.01

(m2H), 4 (s é Hu() é , 6.80-6.90

(m3H), 75(§IJD¢!3)§41 43 (t(3rH)4F‘1)68 s6HLI2\§(SrB .rﬂ)@ﬁr(ay?H 2((%20*@ e4.0p . 15

PREPARATI

- (a1 4- (Go2PRAIBHEMI. SORPR THh TP ED AT RYT 35 (RA ) - 2-

met hyl pro tai ned as a colourless gum (91 %, fromthe

title corrggl%t(ﬁ?m) 4‘g"(g.par t'ion 82 and i odonet hane, using the procedure

of Prepgaration 40. 20 [err](CDCl[err]): 1.42 (t,3H), 1.67 (s,6H), 1.80-1.95

(m4H), 2.29 (s,3H), 2.67 (m1H) 3.10 (m2H), 3.82 (s,3H), 3.97

(m2H), 406(q 2H), 6.82-6.90 (Mﬁﬂﬁﬁﬁ% (m4H). LRVS

( Ther mospr, X él L

PREPARATI &¥04 =14 ety Pyt prper-or n- 1

-yl sul phonyl } - I lourl hou ld 999 pr opan0| c acid

ot ai ned as a gﬁﬁr@}ie%ssaggloutges%f%orp ops Y. ( AB eﬂr’? Ct:heftlrﬂgmthe title
compound of Preparation 41, using the procedure of Preparation 66. (CDCI,):

10 1.43 (t,3H), 1.85 (m,2H), 1.97 (m,2H), 2.28 (s,3H), 2.67 (m,1H), 3.01 (m,ZH),
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

metf| ropanoate

Obtained as a colourless gum (91%), from the title compound of

Preparation 82 and iodomethane, using the procedure of Preparation 40.

20 8(CDCl,): 1.42 (t,3H), 1.67 (s,6H), 1.80-1.95 (m,4H), 2.29 (s,3H), 2.67 (m,1H),
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 PREPARATION 84

_ ropanoic aci
Obtained as a colourless solid (72%), m.p. 125-128°C, from the title



- 93- conpound of Preparation 83, using the procedure of Preparation
79, except WOM2B& the crude product was flash chronmat ogr aFCIMERS06630

met hanol : di chl oronet hane (3:97), before crystallisation from.

dii sopropyl ether. Found: 5 C 64.14; H, 7.01; N, 3.06. [err] requires C
64.69; H 7.01; N, 3.14% [err](CDCl[err]): 1.41 (t,3H), 1.68 (s, 6H),
1.77-1.97 (m4H), 2.26 (s,3H), 2.66 (m1H), 3.10 (m2H), 4.00-4.10
(m4H), 6.80-6.90 (m3H), 7.03-7.35 (m4H). LRVS (APCl): 446
(MtH)[err]. 10 PREPARATI ON 85

- Met hyl 2-{4-[3-nethyl-4-(pyridin-2- yI)phg’nyI] 1.2.3.6-tetrahydropyridin-1-
yl sul phonyl(}tanpbm@of Preparation 8&, ﬂ§m tiesl prsgedure® of Prepdration 7bee ound of

Preparati on37 &%ﬁ 0. 53 2-(tri-n-butylstannyl )py
( Tet r ahedr dhat qrugspreégctmﬂw ogwatographed| using methanali:yi phosphl ne

{11 et byl am SepierbetEhe 37 hore B RApAnD I cieoprepy| ST BbuRd )

under nigr IR t I tlons of
T o T oDy D, 1O% R 3108 CyHEINGLS Feduifecl 0, 68 00 (K O R AR D% LT

0. 05 mﬁcpmge): el AMEBIH) t1es (s,8H), uwzomg? (mem)t arzea(sc:m) (266 &, m rs.

The resultin cool m xture was partitioned between et ) acet ate and
éd'ior

aqueous sodi- 891("‘ 2H) 4804 Hhfre, 44D 680690t (FrudH).He03dp2h tm gani ¢ phase

washed wit MySO4) and evaporat ed under reduced pressure.
The resi dug‘%ﬁg(APC%uﬁ% (@ﬂ"_gy fl ash chromat ography, using an elution

gradi ent of hexane: et hyl acetate (100:0 to 55:45), to afford the title
conmpound (20 ng, 10% as a 25 colourless anorphous solid.
[err](COZL[err]): 2.39 (s, 3H), ZWU 2H) , 381(s,3H),
4.02 (s, 2H), . (m 2H),

7.75 (dd, 1H),

Isulphonvl}aceta

A stirred solution of the title compound of Preparation37 (206 mg, 0.53

mmol), 2-(tri-n-butylstannyl)pyridine (Tetrahedron, 1997 53, 859; 295 mg, 0.80

15 mmol), tri-o-tolylphosphine (50 mg, 0.16 mmol), palladium(il) acetate (12 mg,
0.05 mmol) and triethylamine (0.2 ml, 1.44 mmol) in anhydrous acetonitrile (6
mi), under nitrogen, was heated under reflux for 6 hours. Additional portions of
tri-o-tolylphosphine (50 mg, 0.16 mmol) and palladium(ll) acetate (12 mg, 0.05
mmol) were added, then reflux continued for a further 24 hours. The resulting,

20 cool mixture was partitioned between ethyt 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:ethy!
acetate (100:0 to 55:45), to afford the title compound (20 mg, 10%) as a

25 colourless amorphous solid. 3(CDCly): 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,1H), 7.23-7.30 (m,3H), 7.40
(m,2H), 7.75 (dd,1H), 8.70 (d,1H).
LRMS (APCI): 387 (M+H)*.



- 94- PREPARATI ON .86 Met hyl
2- {4- [ 3- rewoy9/296d7pyri di n- 3-yl ) phenyl ]-1. 2. 3. 6-t et r ahydr opy peieposiossso

yl sul phonyl }acetate 5 Obt ai ned as a colourless foam (78%, fromthe
title conpound of Preparation 37 and 3-(tri-n-butyl stannyl)pyridine,
usi ng the procedure of Preparation 85, except .that the reaction tine
was 5 hours at reflux followed by 72 hours at room tenperature. Found:
C, 62.07; H, 5.78; N, 7.009. [err] requires C, 62.16; H, 5.74; N, 7.25%
[err] (CDCl[err]): 2.30 (s,3H), 2.70 1Qggm 2H), 3.68 (t,2H), 3.83 (s, 3H),
4.03 (s,2H), 4.14 (m2H), 6.10 (brs, 1H), 7.20- 7.40 (m4H), 7.66
(d,1H), 8.60 (m2H). LRVS ( AFREPARATION/BA) [err] .

PREPARATI ON 87 15 Vet hy|

2- { 4- [ 3- net hiethyd 2o4-{3smethylA-(pvridin-Bryliphenylld.2.8:6-talrabvdsopyridin: 1z -

yl sul phonyl } acet at e M&%%ol ourI ess foam (54%, from
the title conmpound of Pr epar

4-(trign- bUtY'@bt’élﬁébH%Yé bdloﬁﬂesslmém (79%)prrsﬁﬁﬂértme0&ompourli’d gparation 85.
Found: C, 61.98; H 5.80; N, 7.13. [err] requires C 16; H, 5.74; N,

7.25% [ePre]qaraﬁnr[ 67ra]n)d 3-1tan—b(LEyISIa)mylapym‘,dl(wm mﬂ):g tlﬁe ﬁmqadmeipf 3. 81
EZ g',:g i 4Ppezq_ '2 ﬁcgyclggtgg]ag Hg_q)e?g&grr fime was 5 ' hours &t refiix #orpowed by
PREPARATI @'Pt%rs at room tem erat Se Foun dd %.07' H, 6.78; N

6- Et hoxy- -buty Rk nnyl) - pyri A2.5 sol ution of

n- but yl | |C?H|-(§9N§(D431eemmﬁes(@ 626, H|, 5.24; erT 25%s3(CDCRId2BA (3,3H)K .70 ed

sol ution of 2-brono et h% yridine (Rec. Trav. chim, 1965, 84, 53;
>, 101, (kDI 3 Bt Zhtly S5 kO (24 ozt 0o, 1, Tt -

40C Afte§46b(ou£u_|§07 gbrwtﬁ% Stéd( ﬁ_ﬂtyl tin chloride (3.1 , 11.4 mol)
LRMS (APCI): 387 (M+H)".

PREP TION 8
15 ethyl 2{4-[3-methyl-4-(pyridin-4-yl)phenyl]-1,2.3.6-tetrahydropyridin-1-
isulphonyl}acetate
Obtained as a colourless foam (54%), from the title compound of
Preparation 37 and 4-(tri-n-butyistannyl)pyridine, using the procedure of
Preparation 85. Found: C, 61.98; H, 5.80; N, 7.13. C,H,,N,0,S requires C,
20 62.16; H, 5.74; N, 7.25%. 3(CDCl3): 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,1H), 7.20-7.30 (m,5H), 8.66 (d,2H).
LRMS (APCI): 387 (M+H)".

PREPARATION 88
-Ethoxy-2-(tri-n-butyls [)-pyridine
25 A 2.5M solution of n-butyllithium in hexane (4.5 mi, 11.3 mmol) was

added to a stirred solution of 2-bromo-6-ethoxypyridine (Rec. Trav. chim., 1965,
84, 53; 2.1g, 11.3 mmol) in anhydrous ether (25 ml), under nitrogen, at about -
40°C. After about 20 minutes, tri-n-butylfin chloride (3.1 ml, 11.4 mmol) was



- 95- slowy added and, ,after, a further 15 m nutes, the reaction

m xture was WO 9R8e7 to warmto roomtenperature. The reROTERISOGHMKL ur e
was quenched by the addi ti on of aqueous anmoni um chl ofi de sol uyti on,
then the organi c phase 5 separated, washed with water, dried (MgSO4) and
“evapor at ed under reduced pressure. The residue was purified by flash
chromat ogr aphy, using an el ution gradi ent of pentane:di chl oronet hane
(100:0 to 80:20), to give the title conmpound (1.6 g, 34% as a
colourless oil. [err](CDCl[err]): 0.90 (459H), 1.08 (t,6H), 1.30-1.42
(m9H), 1.58 (m6H), 4.40 (q,2H), 6.53 (d,1H), 6.97 (d,1H), 7.39 10

(dd, 1H). slowly added and, after a further 15 minutes, thereaetiRATGRLIGOWaS allowedhy|

12y sul phoffy WRTD RPN Brinekabes’. Ths FEslbRG forkurs ed denthed Bifthen 1t e
ﬁ;”"‘i’”gdﬁﬂﬁ A S BPu apiraufBen oride solutBR-endRe o Fe s i it 1)

~acet ate 630separated, vashed)with watéretiried I(%O@Wé@pmbdmdﬁ'rém&ém 0)
(30 mg, 0.025mwl ), _triethylanine m-, 3.2 mol) and anhydrous

acet oni tri | Bressyrey yhe lm@ue mq&mgé’wd %ﬂasjochrnmtwauhueusm@fammﬁm 18

hours. The oned t Wee et h ac, te and
aqueous sodg%?d%&pcqpt)é(gﬁ%'{%&gﬁﬁ{) ar}%@?ﬁ%@?&% t8 \y "hﬁntﬁ e separat ed,
washed wi t heymb8hnd 44651 m)sszt)a RLrRsarar aepol)deroo ¢, gﬂ)e%seﬁ gHessure.
The residue was purified by flash chromatography,  using

gradi ent of1ﬁ®n1 AQqne9hRpr. 685@!&))4841) aﬂﬁlH) tG)SSl(@HH{).t&Q?t(dHI-@ ¢7£8930und 25
(290 ng, 2% as a colourless foam [err](CDCl[err]): 1.40 (t,3H), 1.68
(s, 6H), 9 4 d,1H).(s, 3H), 2.66 (m2H), 3.63 (m2H), 3.81 (s, 31-1), 4.12

(m2H), 4.40 (qg,2H), 6.07 (brs,1H), 6.68 (d,1H), 6.98 (d,1H), 7.26
(m2H), 7.40 (d,1H), 7.60 (dd,|H). LRVS (APCl): 459 (MrH)[err].
PREPARATION 89

-yisulphonyl}-2-methylpropanoate

15 A stirred mixture of the title compounds of Preparation 40 (500 mg, 1.2
mmol) and Preparation 88 (745 mg, 1.8 mmol), fri-o-tolylphosphine (109 mg,
0.36 mmol), palladium(ll) acetate (30 mg, 0.13 mmol),
tetrakis(triphenylphosphine)palladium(0) (30 mg, 0.025mmol), triethylamine
(0.45 ml, 3.2 mmol) and anhydrous acetonitrile (15 mi), under nitrogen, was

20 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 (MgSO,) and evaporated under
reduced pressure. The residue was purified by flash chromatography, using an
efution gradient of pentane:ether (95:5 to 80:20), to yield the title compound

25 (290 mg, 52%) as a colourless foam. 3(CDCl;): 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,1H), 6.68 (d,1H), 6.98 (d,1H), 7.26 (m,2H), 7.40 (d,1H), 7.60 (dd,1H).
LRMS (APCI): 459 (M+H)".



- 96- PREPARATI ON. 90 Met hyl
2-{4-[ 4- (Gyohyegpyri di n- 2-yl) - 3- net hyl phenyl | pi peri di n- 1- ypcrEpisosgab} - 2-
nmet hyl propanoate 5 A stirred solution of the title conpound of
Preparation 89 (280 ng, 0.6 mmol ) in nethanol (12 m) was hydrogenated
at 345 kPa (50psi) pressure over 10% pal | adi um on carbon (50 ng) for 18
hours, then the resulting m xture filtered. The filtrate was evaporated
under reduced pressure and the residue purified by flash

chr omat ogr aphy, using an elution gradigat of pentane:ether 10 (90:10 to
70:30), to provide the title conpound 0 ng, 25% as a colourless

foam [err](CDCl[err]): 140(t@£ gr_\g goH), 1.82 (m2H), 1.89 (m2H),
2.43 (s,3H), 267(m1H) : 5,3H), 3.95 brd 2H) 4. 38
(q, 2H), cMeth haxyps R-1-pisulp) 2

dd, 1H) . LRVB (APCI): 461 (M 15
I(DREPA&TI ON 91 ( ) ( _%ﬁ%ap_;m
2-{4-14- (6-Et

-yl{sul ghg o }2191@(@6& SHittticn ¥ et ESMpBIRA VY Prépsratidh B9l (280 Mg 08 i

A sol uti omngdl) Irhﬁethédcﬂ(t@mlpwad mydréyepsted at 345KPa (BDpsi), présddrenowdr) i n 20
a mxture of 1, 4-di oxan and | M a ueous sodi um hydr oxi de sol ution

(0.26 10%, pallagiurast 9‘af‘hQ§ leg)ef@réta QBB %ﬁﬁ@?&?ﬁ#‘@nﬂ &ixtEehours. The

O aci al " JHisrpe” J0é fifge s vabhRiie drdel RefloeheRbire Aid the &t 11,
extract Vegrifiid Wﬂé&ﬁ%%m fdgraphy,W(E%)éﬁfeﬁﬁldﬁ@%ﬁlérﬂdﬂ‘b@ﬁtéﬁ@émére to

furnish the title conpound 25 as a colourless solid, mp.
178- 17|90(190=w|tm170130)5tb pdvide the. title, cammpeund (70 mg, 283t 3asaadurtessi res C,

550 el 2l (S B, Aty Sy
(brd.2h, ((sgsﬁﬁ%&%ﬁ)m? 28 (2, 3.81 8830368 (orér, 1), A8 Y QI—B 8% d. 1H),
(d,H), 6.96 (d,1H), 7.10 (m,2H), 7.38 (d,1H), 7.60 (dd, TH).
LRMS (APCI): 461 (M-+H)"

15
PREP TION 91

_ propanoic acid
A solution of the title cbmpound of Preparation 91 (68 mg, 0.15 mmoil) in

20 a mixture of 1,4-dioxan (2 ml) and 1M aqueous sodium hydroxide solution (0.26
mi, 0.26 mmol) was stirred at room temperature for 18 hours. The resulting
solution was diluted with water (20 ml), acidified with glacial acetic acid to pH
~4 and extracted with ethyl acetate. The extract was dried (MgSO,) and
evaporated under reduced pressure to furnish the title compound (60 mg, 87%)

25 as a colourless solid, m.p. 178-179°C. Found: C, 61.53; H, 6.81; N, 6.09.
C,3H30N,05S requires C, 61.86; H, 6.77; N, 6.27%. §(CDCl;): 1.39 (t,3H), 1.68
(s,6H), 1.82 (m,2H), 1.90 (m,2H), 2.43 (s,3H), 2.67 (m,1H), 3.10 (m,2H), 4.00
(brd,2H), 4.38 (q,2H), 6.65 (d,1H), 6.96 (d,1H), 7.10 (m,2H), 7.38 (d,1H), 7.60
(dd,1H).




-97- PREPARATI ON 92
Met hyl 4-[ 4-wo-sphesay | phenyl) 1. 2 3. 6-tetrahydropyridin-1- PCT/EP98/06640

yl sul phonyl ]t et rahydr opyran- 4- car boxyl ate 5 @bt ai ned as a col ourl ess
solid (679, mp. 203-206[err]C, fromthe title conpound of Preparation
8 and bi s-2-iodoethyl ether, using the procedure of Preparation 39.

[err](CDCl[err]): 2.25 (m2H), 2.44 (d,2H), 2.66 (m2H), 3.32 (t,2H),
3.61 (m2H), 3.90 (s,3H), 4.01 (dd,2H), 4.10 (m2H), 6.08 (brs,IH),
7.30-7.62 (m9H). 10 LRWVS (Thernos@ay): 442 (MrH)[err].

. PREPARATI ON 93 4-[4-(4- Phenyl ghenél 3 1. 2. 3; 6-tetrahydropyridin-1
-yl'sul phonyl ] tetrahydropyran- .

4-carboxylic acid 1

214[err]C, fromthe

procedure of Preparation g

(m2H), 3.41 (t,2H), 3.62°(m

(brs 1H) 5 7. 30- 70b%aifed a)a cc?loﬁﬂeimsc&lid)((i?%) ntﬁ?J\LEI)I{—BBG?(),frdmnhéMﬁH)[err]
PREPARATI ON 94 Met h

4 {4 [ 4- (4- @Qmaﬁyp%@ﬁﬁr§paraﬁeﬂ §yanshligyd-jadpethys ethareuising fae @p%ﬁdewf

Yol outl oos ElsH tra{?%fg%emﬁi@@“ﬂsﬁi?&#’ﬂ%ﬂﬁ&#ﬁﬁ@@ P e KT
Preparat  ona 3 @S, SO0 OMeAVIRRHINE 420 i 2061 60SIBR 11, PROTESE o of

Preparation 41, but W th ethyl acetate: F\exan 70) ‘as ‘el ant. Found:
C, 64.59; I-(m&.HjO N, 2.74. [err]requires C, 64 91; H 6.66; N, 2. 80%

[err]( DI\/BC{erré%Thl 34 (t, 3@42&’9'_?)+(m2l-l) 2.22 (s,3H), 2.28 (d,2H), 2.55

ermospray

PREPARATION 93
4-[4-(4-Phenylphenyl)-1.2,3 6-tetrahydropyridin-1-yisulphonvljtetrahydropyran-
4-carboxylic acid
15 Obtained as a colourless solid (66%), m.p. 214°C, from the title
compound of Preparation 92, using the procedure of Preparation 79. §(CDCl;):
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,1H), 7.30-7.48 (m,5H), 7.58 (m,4H).
LRMS (APCI): 427 (M+H)".
20
PREPARATION 94
thyl 4-{4-[4-(4-ethoxyphe -me nyi]- -tefr ropyridin-1-
sulphonyi}te! -4-carbo
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. C,;H1;NQOg¢S requires C, 64.91; H, 6.66; N,
2.80%. 5( DMSOg): 1.34 (t,3H), 2.00 (m,2H), 2.22 (s,3H), 2.28 (d,2H), 2.55



- 98- (brs,2H), 3.19 (t,2H), 3.50 (brs,2H), 3.80 (s,3H, 3.90 (dd, 2H),
3.99 (brs,wblpeness7 4.06 (q,2H), 6.17 (brs,1H), 6.96 (d, 2H) ,PCI/EPYSO664aH) ,
7.22 (d,2H), 7.28 (d,IH), 7.33 (s,1H). 5 LRVS (Thernospray):. 500
(MtH) [err]. PREPARATI ON 95

4-4-[4-(4- Et hoxyphenyl)-3-net hyl phenyl ]-1.2.3.6-tetrahydropyridin-1 -

yl sul phonyl }t et rahydr opyr an- 4-car boxylic acid 10 bt ai ned as a
colourless solid (569, mp. 212-214[err]C, fromthe title conmpound of
Preparation 94, usi ng t he procedure of.gexeparation 79 [err](CDCI [err]):
1.34 (t,3H), 1.98 ;i» I—% 24 (d I—zd é 3.19
(t,2H), (brs2|—523(119r($2 35@@@2&& Bp. (sBH)1 3¢90 dz%i) kL Mb . 6.17

(511 1@%@.@@*@»@%@% ufy B 27 a9, 722 (0285, 128 g

PREPARATI§)§ 9@ Met hyl
2-{4-14-( 1;3 hylphenyl) 3 rrethylphenyll-l 2.3, 6-tetrahydropyridin-1-
yl sul pgonyRMS (Tradrencdpray): 5000(aHjled as a col ourl ess gum (869 ,fromthe

title conpound of Preparati on 37 and 3-fornyl phenyl boronic acid, using
t he procedure of Preparation 41, but wth nethanol : dichl oronet hane
(1:99) as eluant. [err](CDCI[errﬂ,.)z @5(5 3H, 2.70 (m2H), 3.64
(t,2H), 3.82 (s,3H), 402(s Zw—%@%— 610(brs 1H)

7.20-7.33 (m gk FothoWy Fihd heithwiphe) 554 drop M5 (APCL):

414 (MtH)[errT.
Met hyl 2-{4-[4-(3-hydr

o LS Bk P, 21 SV o AR
compound of Preparation 94, using the procedur_e of Preparation 79. §(CDCI5):
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,1H), 6.96
(d,2H), 7.13 (d,1H), 7.22 (d,2H), 7.28 (d,1H$, 7.33 (s,1H).
15 LRMS (Thermospray): 486 (M+H)".

PREPARATION 96
Methyl 2-{4-[4-(3-formylphenyl)-3-methylphenyl]-1.2.3 6-tetrahydropyridin-1-
| yisulphonyl}acetate
20 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:dichloromethane (1:99) as eluant. S5(CDClg):
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,1H), 7.20-7.33 (m,3H), 7.60 (m,2H), 7.85 (m,2H), 10.08 (s,1H).
25 LRMS (APCI): 414 (M+H)".

REP TION 9
Methyl 2-{4-[4-(3-hydro ethviphenvl)-3-methyiphenvi}-1,2.3.6-
tetrahvdropyvridin-1-visuiphonyi}acetat

30 The title compound of Preparation 96 (303 mg, 0.73 mmol) was




- 99- di ssolved in a m xture ,of nethanol (15 n) and

1, 2- di met hoxywe $sa29667( 5 ), pol yner - support ed borohydri decHBros/o6640
Anberlite[err] I RA-400 (360 ng, 0.91 nmol) added and the reaction

m xture stirred for 3 hours at roomtenperature. The 5 resin was renoved
by filtration and the filtrate evaporated under reduced pressure to
~afford the title conpound as a colourless foam (270 ng, 90%.
‘[err](CDCl[err]): 2.30 (s,3H), 2.70 (m2H), 3.64 (t,2H), 3.82 (s,3H), 4.02
(s,2H), 4.12 (m2H), 4.77 (brs 2H),.g§.10 (brs,1H), 7.20-7.50 (m 7H).
LRVS (Thernospray): 416 (MtH) t[err
PREPARAT| ONdisolved in a mlxture 0 methanol (15 ml) and 1;amnmthnx3zetpam|(©ml); acid

fdded to a bebveieUitietnebhhiils Briibaste R Uk en b e, Bl e 7
anhydr ous 1§d€é8 %rnd(tﬂ@ réhéhod%ﬁ&ﬁﬁqé%tﬁrgétlgfdg 3 Iic%urs e {'%F:]tgrqp@'étﬁf'e Zghér ther

.20 m nutes at - trinet

“wher eupor$ t hesin wscmlnmued by fi ieria&ogeddttheml'dte\ava'p'b@téd?aﬁﬂepl"‘edﬂc‘éﬂur € was
.allowed to warmto ro tenperature and quenched with water, followed

by 1 M aqueBIRSSs&RIIQ ord the\tillesorapound as acqolqmlasmfgaamma()rmgusfb%mg m xt ure

. was stirred ) @/l ti til a
pH -5-6 V\/assga\@gfgeg‘ %@.@WZ% 76{6@\%”&3& @Ebﬁr&gggﬁéa) to%té‘ {}%)ropyl

- ether was aggeH) 9 #ibrs telr»,g b 1H t7 5pi7€p ER¥HNued for 1 hour and then
the cl ear agﬂeous and( ormﬂ ( rs §72\Q\/lare g@ ted fromthe solid and
di scar ded. I[RMS()Tinej'mcm;]raly)e M(M-Hé)sol ved in ethyl acetate and the

- sol ution vvashed with water, dried (MgSO4) and 25 evaporated under reduced
pressure1 to give the title conpound as a pale yellow solid (580 ng,

'+ 34% . Found: C, 62.74;, H, 4.11, N%@Meqw res C, 62.49; H,
4.66; N, 8.10% [err]( DIVISCIerr]) 7.76 (t,1H), 7.98 (m 2H),

. 8.42 (brs, 2H exchangeabl e), 8. 7QuifeliB-yiiSorbBic(oid H) -

' 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

15 ether (20 mi), under nitrogen, at -75°C. After a further 20 minutes at -75°C,
trimethylborate (1.46 mi, 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

20 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 (MgSO,) 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. C,HsBNO, requires
C, 62.49; H, 4.66; N, 8.10%. 8( DMSOy): 7.59 (t,1H), 7.76 (t,1H), 7.98 (m,2H),
8.42 (brs,2H,exchangeable), 8.70 (s,1H), 9.18 (s,1H).



-100- PREPARATI ON 99 Met hyl
2- et hyl - gv({,gg,{(?zs.;ret hyl - 4- (qui nol i n-3-yl ) phenyl ]-1. 2. 3. 6- PCT/EP98/06640
tetrahydropyridin-1 -yl sul phonyl } propanocate 5 ) bt ai ned as a
colourless solid (82%, mp. 149-151 [err]C, fromthe title conpounds
of Preparation 40 and Preparation 98, using the procedure of

Preparation 41, but using 25% 1-nethyl pyrrolidin-2-one in 1, 2-

di met hoxyet hane as the reaction solvent and ether: pentane (80:20) as el uant
for flash chromat ography. Found: C, 6#A0I; H 6.20; N, 5.78. [err] 10
requires C, 67.22; H 6.08; N, 6.03% [err](CDCl[err]): 1.67 (s,6H), 2.36
(s, 3H), 2.67 (m 2H), 3.65(%&@&2&—0, 413(m2|—|) 6. 10
(brs,1H), 7.32 ) 8O 5 14 é Y/ . 7. :
(s,1H), 8.16 (d;1H ] y

15 etra

2- Met hyl - 2-{4-[3-net hyl -4-(qui nol 1 n-3-y L6 t et rahydr opyri di n-
1 - 5 Obtained as a colourless soljd m%hcm;p }1&9@1&5’0 dram itlee title A

solution of the t|t| und 500 , 1.08 nmol) in
a mixtur eCQmP?Uﬂd%IPS ﬁF)40 m&ﬂ? raE"i@ ﬁi )‘s' gdhe WGLQC sodi um 20

nydr oxi depgly .8n44.3|tgu,trnsmsgg?gomamgfag@r.a.aaﬁgna@mrz reflux for 30

m nut es. “The r est I on wa 0 cool”, acidified with

gl aci al agipdthoRyetiahe as thenuacﬂon solveheandvetteriingind {80:00) agefidrite

resulting mxture partially evaporated under reduced pressure until
cryst al | i taflash cheemategrapie Foundd G .21 He828UN, 5.78in6 68048 vyi el d

225. 220 cFR S P22t Bp N 6 85 aﬁﬂtﬁﬁﬁ%eiéﬁa'ﬁkﬂza%@sﬁmm es
00,0 21875 8 clafos A IR o b Bl ofe by BBl )

7.65 (t, 1t)1H)/ 778 (t,1H) 7.8Hd,18), (BS1OT(SZI-D),,8863@ 1), 8193 (188 (s, 1H), 13.4
(brs, 1H). LRVS (APCI): 451 |\$|MH_'D[6”
LRMS (Thermospray): 465 (M+H

15 EPARATION 100

isulpho ropionic 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
20 hydroxide solution (3.2 ml, 3.2 mmol) was stirred under refiux for 30 minutes.
The resulting solution was allowed to cool, 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.
25 222-224°C. Found: C, 66.17; H, 5.77; N, 6.15. C,5H;6N,04S requires C,
66.64; H, 65.82; N, 6.22%. §( DMSOg): 1.51 (s,6H), 2.31 (s,3H), 2.59 (m,2H),
3.58 (m,2H), 4.08 (m,2H), 6.26 (brs,1H), 7.33-7.50 (m,3H), 7.65 (t,1H), 7.78
(t,1H), 8.05 (t,2H), 8.37 (s,1H), 8.90 (s,1H), 13.4 (brs,1H).
LRMS (APCI): 451 (M+H)".



-101- _ ) PREPARATI ON 101

3- Met hyl t hi oplo9pbéser oni ¢ aci d A sol ution of 3-br RAIVERISAEME Ol e
(10.3 g, 50.9 mmol) in anhydrous 5 tetrahydrofuran (15 m) was added
~dropwise to a stirred m xture of magnesium turnings (1.86 g, 75 mol)
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 mxture under reflux. Wen the addition was conpl ete,
~the m xture was stirred under reflux forqog-further 1 hour, allowed to cool
to room 10 tenperature and then added to a solution of trinmethyl borate
(5.8 m, 51 nml) i n anhydr ouPRERPARAJION{101n (25 ), whilst keeping
"the internal tenperature at powy %Ol e[r C. The! reaction m xture was
callowed to warmto about 00C, =5 AL b tes and then quenched
Wi th 2M hydrochl gr| ' ] i ' r wth
"ether, then the %Oﬁyﬁé%gggwgﬁogﬁgé@lég%tqgg yh@'grﬂw\%ﬁ??@kﬁﬁ%ﬁgqueous ,
" sodi um hygdr ¢etrgleydseiudan 0156 miwas adted eifopwisedo a stirtadmbiurseofomagnesiandi fi ed
with concentrated hydrochloric acid and extracted with ether. The

conbi ned et heningst (12848 g, 7o mmal)iasd g systal pf indinevager Ritregenndeee thejuct ed

: t i de the.t,itl d (1 . 0 | | d.
Perey ( Dvscr EAqten Gas Bigatey, fre @RI, drfne s ids AJads Akich afule™ ¢
(brs,2H). 2Qgq to}_e?g_ﬂrareetr%%ﬁon mixture under reflux. WhERERARAditiGh wd’complelét hyl

2-{4-[3-net hyl - t hi ophenyl ) phenyl]-1. 2. 3. 6-tetrahydropyridin-1-
-yl sul phonyl }e atigtuee was stirred undastreflneidr afugtheol dour,edlowsd toccadd 8B34qormr om

“the titl d f 25 P ti 101 d P ti 7, [ h
pr ocedur® ofeTpeiiNes Anshihen SRRd (o 3 SoliiAg ATPEVEPBRNRAE BIEl SATEN) as
I t. X 2 . . 64
(120 5 o paplitaniustm CEhy. st reenig ¥ hterpabErifiatlrs of
(d, 1H), 7.2@bhéuBbI0PC Thelaction mivitie waSelldwed 38 wakihHb[about 0°C, 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
15 aqueous sodium hydroxide solution. The combined aqueous extracts were

acidified with concentrated hydrochloric acid and extracted with ether. The

combined ether extracts were dried (MgSO,) and evaporated under reducted

pressure to provide the title compound (7.8 g, 100%) as a white solid.

3(DMSOye): 2.45 (s,3H), 7.27 (m,2H), 7.54 (m,1H), 7.67 (s,1H), 8.05 (brs,2H).
20

PREPARATION 102

isulpho ceta
Obtained as a colourless solid (83%), from the fitle compounds of
25 Preparation 101 and Preparation 37, using the procedure of Preparation 41, but
using dichloromethane:hexane (3:1) as eluant. 5(CDCl3): 2.28 (s,3H), 2.50
(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,1H), 7.07 (d,1H), 7.20-7.36 (m, 6H).
LRMS (APCI): 432 (M+H)".



-102- PREPARATI ON. 103

3- Met hoxy b loybgbenyl boroni ¢ aci d bt ai ned as a hd
(10099, from1l -brono-3- 5 nethoxynet hyl benzene (J. Aner. gie’ﬂn/?yggg“? 1989,
111, 6311; Tetrahedron 1985, 41, 1435) and trinmethyl borate, using the
procedure of Preparation 101. [err](DVvB(err]): 3.27 (s,3H), 4.38
(s,2H), 7.31 (m2H), 7.68 (m2H), 7.98 (brs, 2H).

PREPARATI ON 104 10 Met hyl

2-{4-[ 4- (3- net hoxynet hyl phenyl ) - 3- net-f#@2phenyl ]-1. 2. 3. 6-
tetrahydropyridin-1 -yl sul phonyl Eacet ate ot ai ned as a
colourless oil (35%, fromthe of Preparation 103 and

Preparation 37, using the,Rrocedure.q 41, but usi ng

et her : hexane (60:40) as ePraAROXYISIHVDLS 407 (s 3H), 2.68 (m2H),
3.42 15 (s, 3H) I w3s&|7d 190 fofh@%éfno?ﬁ) .10 (m2H), 4.51
(s,2H), 6.08 Obé'?hééﬁ)%o 63 %1) rI—|) f (Therm)spray) 430
( MtH) [ ®r mhethoxymethylbenzene (J. Amer Chem Soc., 1989’,REEAF83|1|1c]TeIMeHmn

1- Br onp- th th Anhyd b
(4500 7986, Aol #35nand et barate, using the predrte of Peppadipn thhancr

i nut s, AOMSHTE) 3% FEbedth o200 TR 210 TRE RS PaB G g™ o,

mmol ) was added and the reaction m xture 25 stlrred at roomtenperature for
about 16 hours. At this point the m xture was heated at about 50[err]C
for approxi mtely 72 hours, bef BREPARATION-194 met hoxyet hane (1.8 ni,

o ,

19.8 mml ) was_ ad 4 hours. The
resul #9 ng” ni xt Meth Za%

tetrahvdropvridin-1-visulphonvilacetate

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. §(CDCl3): 2.27 (s,3H), 2.68 (m,2H), 3.42

15 (s,3H), 3.64 (t,2H), 3.81 (s,3H), 4.02 (s,2H), 4.10 (m,2H), 4.51 (s,2H), 6.08
(brs,1H), 7.20-7.32 (m, 7H).
LRMS (Thermospray): 430 (M+H)".

PREPARATION 105
20 1-Bromo-3-(2-methoxyet benzene
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 mi). After 5 minutes, 1-iodo-2-methoxyethane
(Annalen, 1967, 710, 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 50°C for approximately 72 hours, before 1-chioro-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




and the residue partitioned between ethyl acetate and water. The | ayers

wer e WO 99/29667 - 103 PCT/EP%/8664 at ed
and the aqueous | ayer was further extracted with ethyl acetate. The

conbi ned organi ¢ phases were washed with saturated aqueous sodi um

chloride solution, dried (MgJSOX) and concentrated to a red oil, which was 5
purified by flash chronmat ography using hexane: ethyl acetate (3:1) as

eluant, to furnish the title corrpound as a colourless oil (1.7 g, 25%.
[err](CDCl[err]3): 3.43 (s,3H), 3.74086t,2H), 4 10 (t,2H), 6.87 (d,1 H),

7.10 (m 3H). REPARATI ON 106 1
3- (2- Met hoxgeparatsd and Hye Baveruslayer was further extfao@fi withethyacetats, 8!}% ess

solid (74% 01-103 fr ration 105
and trimet h(}?%ﬁ’lﬁﬁl oA %%W%%r@%%éae&tp sat(ﬁggao%ﬂ%ﬂ O%@B’i‘ Found: C,
55. 09; H 6 ﬁf?ndg%bidtfo‘ﬁquhéﬁhﬂg)scﬁzaﬁa cdricentrate@ tﬁ%%ed[cﬁ!’ WK(&W@S‘EV r] 3.30
(s.3H), 3.63 d.1H), 7.22 15 &t, 1H) ,
é QEE’ ;DRATIE Oszlﬁ-ing;ect bgifash chromﬂoerzmmeusmg ;lmgme eﬂma(:m ) g3 [eéuaqt to
2- {4 4- (3- [@ﬁ@hﬁbﬁﬁ@?%%ﬁ@%ﬁ?@'%WIOHF(&@&?]ZEEL/") 2H(ERCp3.43
t et rahydr op cat tai ned as a col ourl ess
oil (599, {ﬁ'gﬂ)’%é‘ﬁ ?HL Mtjoiﬁ?d§ %‘#f’d 1H), IJr rr‘nél:% i‘On 106 and Preparation
37, using the procedure of Preparation 41, but usi ng et her: hexane (1:1)
as eluant. [err](CDCl[err]): 2.28 (s,3H), 2.67 (m2H), 3.45 (s, 3H),
3.63 (t,2H), 3.77 (t,2H), 3.80 (SEEEPAI-%A@M—D, 4.09 (s,2H), 4.15 25
(s, 2H), 1%.07 (brs,IH, 6. 98 {,%3@: AL :7|34 ﬁmro 4t
Obtained as a colourless solid (74%), m.p. 101-103°C, from the title

compound of Preparation 105 and trimethyt borate, using the procedure of

Preparation 101. Found: C, 55.09; H, 6.70. CgH43BO, requires C, 55.15; H,

6.69%. 5(DMSOys): 3.30 (s,3H), 3.63 (t,2H), 4.06 (t,2H), 6.94 (dd,1H), 7.22

15 (t,1H), 7.32 (m,2H), 7.98 (brs,2H).

LRMS (Thermospray): 214 (M+NH,)".

REPARATION
Methyl 2-{4-[4-(3-[2-m hoxylphenyi)-3-methylphenyl}-1.2,.3.6-
20 etrahydropyridin-1-yisulphonyl}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. 8(CDCl;): 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
25 (s,2H), 6.07 (brs,1H), 6.90 (m,3H), 7.19-7.34 (m, 4H).

PREPARATION 108

2.3-Dihydrobenzofuran-5-yiboronic acid
Obtained as a colourless solid (38%), m.p. >240°C (decomp.), from 5-



PREPARATI ON 108 . 2. 3-.Di hydr obenzof uran-5-yl boronic

aci d WO 99/2966pt ai ned as a colourless solid (38%, mp. peAEesRlokdss
(deconp.), from 5- i :

-104- br ono- 2, 3-di hydr obenzof uran (Synthesis, 1988, 952) and tri nethyl
bor at e, using the procedure of Preparation 101. [err](Dvs(Jerr]): 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 PREPARATI ON 109

5- (4- Br onp- 2- net hyl phenyl ) - 2. 3- di hydr-d®dnzof ur an The title

ComPOUT S SR et OB et S ek, o >
oty g § %é eluresy %@%%8@“%1%4%‘2&‘31%?83?2‘55“@ M, %

under r efg.88 (AH), 756L(dS1H§)u7 63 (ghﬁ)wg@lﬁy xture was all owed to cool
to room tenperature, Itered, then the filtrate diluted with water

(100 n$¥) and extracted mnth ether (2 x 100 m). The conbi ned extracts
were dried (MgSO4) and evapor at &; reduced pressure, then the
residue purified by flash chro : hexane as eluant, to
afford the title co U ol

ferr](CDG [err]): 22 fo enzofuran oo 4 1H), 7,02

(d, 1H), 7. 09 The tnﬂeﬁ@npoﬂn%oﬂkhaphﬁtnonﬁ@&l(zeg H)Zmeol)W& 4ddRéd ): 289
(Mlerr]. PREPARATI ON 110 t - Butyl

4-[4-(2. sncmlﬁpwm& tinytes 19 @) stisracemixturecofithp- title, pampeupddr i di ne- 1-

comodtta Eearien 87 (34 S4BT RR S RelidRub G @ TR0 BN mial 2 o

usi ng t hgnRiMPYEBLLRthanol (30 ml) and the reaction mixture heated under reflux for
1.5 hours. The resulting mixture was allowed to cool to room temperature,
filtered, then the filtrate diluted with water (100 .ml) and extracted with ether (2 x
100 ml). The combined extracts were dried (MgSO,) and evaporated under

16 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.
3(CDCly): 2.25 (s,3H), 3.25 (t,2H), 4.62 (t,2H), 6.83 (d,1H), 7.02 (d,1H), 7.09
(m,2H), 7.34 (d, 1H), 7.60 (s,1H).

LRMS (APCI): 289 (M)".
20
PREPARATION 110

arb ate

Obtained as a white solid (66%), from the title compound of Preparation
25 109 and t-butyl 4-oxopiperidine-1-carboxylate, using the procedure of
Preparation 43. 8(CDCl3): 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,1H), 7.05 (d,1H), 7.15 (s,1H),
7.21 (d, 1H), 7.30 (m,1H), 7.36 (s, 1H).
LRMS (Thermospray): 432 (M+Na)".




Preparation 43. [err] (CDCl[err]):. 1.50 (s,9H), 1.78 (m2H), 2.06 (m 2H),
2.29 (s,3H),w099/206&26 (m 4H), 4.05 (m2H), 4.62 (t,2H), 6. 82 Kck/Rrds/0664005
(d,1H), 7.15 (s,IH, 7.21 (d, 1 H, 7.30 (m1 H)., 7.36°(s,1 H)..

LRVS (Thernospray): 432 (MtNa)[err].

- 105- PREPARATI ON 11 1

4-[4- (2. 3- D hydrobenzof uran-5-yl)-3-net hyl phenyl]-1.2. 3. 6-tetrahydropyridin

e bt ai ned as a col ourless viscous oil (98%, fromthe title
conpound of 5 Preparation 110 and trifl108-oacetic acid, using the
procedure of Preparation 44. [err](CDCJerr]): 2.30 (s,3H), 2.49 (m 2H),
3.12 (t,2H), 3.26 (t,2H), 3.56 (s,m‘é.ééﬁédjﬂ&ﬁl,zm, 6.17 (brs,1H), 6.82
(d, 1H), 7.07‘£_ . 2H ( .{ ] )

(MeH) [err]. 0 “REPARATTON A

Met hyl 2-{4-[4- (D ' Wscou¥ ol t ~

t et rghydrf)pygi di( ?b;’(aﬁi‘%’u ghony aget at g¥ ol (63%, Wﬂn%tég?q%ecghaéo@f% e

>F/)el | ow, tf&aralrelegatat?n(ﬂﬂ]/ﬁri\d trmmordé:&ul 'i:?ﬁd,ldsirtguhermot cedurel ?LﬂSErteﬁaratmrM‘ OI.of

- Preparation and e chl or osul phonyl ace usi n e praocedure
of Prepar at SURDER): 20D MEHI 258 (3 hi4.56 4.8, G465 20 b82
(t,2H), 3.62, 4t 7 , : : , 14 t,2H),
606 (oke e E G gty ot S Je 2 £ B8 iy 2

( Ther nospr ay RM33Fhéemibipray):1 202 (MOH)".

PREPARATI ON 113

3-Met hyl -4-(3-trifluoronethyl phenyl)bronobenzene bt ai ned as a
colourless oil (66%, fromthe ti tPI e 58%3“5& 10( Preparat.i on 57 and
3-trifl ut}onet hyl phenyl boroni ¢ acite? ocedur e of

Methyl 2-{4-[4-(2. 3-dihvdrobenzofuran-5-yl)-3-methylphenyi]-1.2.3.6-

tetrahydropyridin-1-visulphonylilacetate
Obtained as a pale yellow, foamy solid (45%), m.p. 118-122°C, from the
fitte compound of Preparation 111 and methyl chlorosulphonylacetate, using
15 the procedure of Preparation 61. 8(CDCl;): 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,1H), 6.82 (d,1H), 7.05 (d,1H), 7.26 (m,4H).
LRMS (Thermospray): 428 (M+H)".

20 PREPARATION 113
3-Methyl-4-(3-trifluoromethylphenyl)b obenzene

Obtained as a colourless oil (66%), from the title compound of
Preparation 57 and 3-trifluoromethylphenylboronic acid, using the procedure of
Preparation 109. 3(CDCl): 2.23 (s,3H), 7.08 (d,1H), 7.40-7.64 (m, 6H).

25
PREPARATION 114

carboxylate

Obtained as a yellow oil (54%), from the title compound of Preparation



Preparation 109. [err](CDCl[err]): 2.23 (s,3H), 7.08 (d,1H), 7.40-7.64 (m

6H . 25 w0 99129667 PREPARATI ON 114 pcT/EP9%/0684b Y |

4- hydr oxy-4-[ 3-net hyl -4-(3-trifluoromnet hyl phenyl ) phenyl ] pi peri di ne- 1-

car boxyl at e Obtained as a yellow oil (54%, fromthe title
conmpound of Preparation

- 106- 113 and t-butyl 4-oxopiperidine-1-carboxylate, using the
procedure of Preparation 43, but with hexane:ethyl acetate (85:15) as
eluant. [err](CDCl[err]): 1.50 (sq88), 1.77 (m2H), 2.04 (m2H), 2.27

(s,3H), 3.26 (m2H), 4.05 (m2H), 5 7.04 (d,1H), 7.15 (s, 1H), 7.37 (m2H),
7.55 (m 493 and t—bUBWE-Q%mpMpeaWarb@xsla@Wlﬂgathe] procedure of
PREPARATI ON 115

4 [3 Met r@neparqu4&@%@?&?@%@%@3@%@? :19) 3s glyante JGRWopyr i di ne
Prepar at |1gﬁ6%§g§hg%ﬁ"§?¥§$%g?®g'ﬂ %9 ubl (r;gt ée pr oc)égureeﬂmnd °

Prepar gt '70043&1H8 71*3)(&'114)5(7 37%92]—!),5 55(MH)N, 4.38. [err] 0.25 Herr]O
requires C 4.35% J[err](CDCl[err]): 2.26 (s, 3H),
2.49 (br 4. RMS (Thetmospray)21436 (Mﬂﬂ) (brs,2H), 6.20 (brs,1H), 7.18
(d,1H), 7.26 (m2H), 7.55 (m4H. 15 LRVS (APCl): 318 (M][err]

PREPARATI ON 116 Met hyl

2-{4-[3-nmet hyl -4-(3- trifluororreph)gp_@f_ﬂgtgyk)nhﬁwl] 1.2.3.6-

t et rahydropyridi n- 1 yl sul phonyT}acetate ot ai ned as a pale yellow
foam (31% , 4-[3Mdth-4-(3-trif] atindploényl)pheRyBda? 3t 6-tetraity gridipe

chl or osul phonyl acetate, using the proc
10 P yObtauned asa cologrless oil (98? sj fFom the title compound of

Preparation 114 and trifluoroacetic acid, using the procedure of Preparation 44.
Found: C, 70.90; H, 5.84; N, 4.38. C;gH,sF3N; 0.25 H,0 requires C, 70.90; H,
5.79; N, 4.35%. 8(CDCl): 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).

15 LRMS (APCI): 318 (M)". '

PREP Ti0 6
Methvl 2-{4-[3-methyl-4-(3-trifluoromethyiphenyvl)phenyl]-1.2.3.6-
tetrahydropyridin-1-visulphonyl}acetate
20 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. C,,HxFsNO,S; 0.25 CH,CI, requires C, 56.30; H, 4.78;
N, 2.95%. §(CDCly): 2.27 (s,3H), 2.70 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 4.03
25  (s,2H), 4.11 (s,2H), 6.10 (brs,1H), 7.24 (m,3H), 7.55 (m,4H).
LRMS (APCI): 453 (M)".

PREPARATION 117
t-Butyl 4-hydrgxy—4-(4-phenoxypheny|)pigeridine—1 -carboxylate

30 Obtained as a white foam (54%), from 4-phenoxybromobenzene and t-




Preparation 61, but w th dichl oronet hane: hexane (80:20) as eluant. Found:

C, 56. 38W0OH9/286677; N, 2.96. [err] 0.25 CH2CI 2 requires CPCIEBS/N6HHD
4.78; N, 2.95% J[err](CDCl[err]): 2.27 (s,3H, 2.70 (m2H), 3.64
(t,2H), 3.82 (s,3H), 4.03 25 (s,2H), 4.11 (s,2H), 6.10 (brs,1H), 7.24
"(m3H), 7.55 (m4H). LRVS (APCl): 453 (MTJerr].

PREPARATI ON 117 t - Butyl

4- hydr oxy4- ( 4- phenoxyphenyl ) pi peri di ne-1 -carboxyl ate 30 bt ai ned as
a white foam (54% from 4- phenoxybr onod@®7zene and t-

-107- g){ 4- oxog er| di ne- 1- car boxyl ate, using the procedure of
Pr epar at i onPYY/! 4rpxopiperiding1 rPade@@ﬁ using thempresasie of Rseparadondd, bubus

t et r ahydr of

Lorr](Coa | s ﬁﬁ@g%&f&ﬁr&%roui@{}% %h%f%i&%teﬁ%“yﬁf%@% & g@‘%m 2H) |
4.04 (m 2H) and éﬁ@er(ﬁ@%ﬂﬁe (60:403 dstellifht. a?cbblg)t 125b 50 (s, OHIM .75 (nd 2HEH) 99
PREPARATI ON 11 enoxyphenyl ) pi peri di ne
10 5Tr (rat?rl'i')l. 8i25%(m,2H), 4.04i (m,2H),97. Bﬁlih)),4hlms7' ‘bﬁdeﬁ-f)t,d’ 3V @2H), Fdt4sol ution
of the 2 &Ie conmpound of Preparation 117 (775 ng, 2.1 nmol) in

anhydr ous B)-chil or onet hane (10 M), the resulting solution was cooled to
about O[err]C and then trifluoroacetic acid (10 mM) was slow y added.
The reaction m xture was allowed to warmto roomtenperature and then
stirred for about 1.5 hours. The gﬁgpam)\q'i(r)? ffigkt ure was evapor at ed under
reduced pressure, then the re5|due di sso ve i n methanol and this
solution basified with 2M aqudadsPk idireéde sol ution. The

T S L SRR (A S 5 eyt SO B B

title compound of Preparation 117 (775 mg, 2.1 mmol) in anhydrous

dichloromethane (10 ml), the resulting solution was cooled to about 0°C and
then trifluoroacetic 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 (MgSO,) and evaporated under reduced pressure.

This residue was dissolved in glacial acetic acid (20 ml) and the solution -

20 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 basified with 2M aqueous sodium hydroxide solution, extracted with ethyl
acetate and the combined extracts dried (Na,SO,) and evaporated under

25 reduced pressure to give the title compound as a yellow oil (650 mg, 100%).
3(CDCl3): 1.63 (m,2H), 1.84 (m,2H), 2.60 (m,1H), 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)".



This residue was dissolved in glacial acetic.acid (20 nl) and the sol ution

20 hydr ogeosdeséeover pall adi um on carbon (60 ng) at 345 kRacHE#»S®s5940and
room tenperature for 2 hours. The mxture was filtered, the filtrate

evapor at ed under reduced pressure and the residue dissolved in

met hanol . This sol ution was then basified with 2M aqueous sodi um
hydr oxi de sol ution, extracted with ethyl acetate and the conbi ned
extracts dried (Na2SO4) and evaporated under 25 reduced pressure to give
the title conpound as a yellow oil (55gm, 100% . [err] (CDCl[err]):
1.63 (m2H), 1.84 (m2H, 2.60 (mIH), 2.74 (t,2H), 3.20 (m2H), 6.95
(d,2H), 7.00 (d,2H), 7.07 (tlH)EREﬂéB(ﬂm_ﬂﬁ 33 (m2H). LRVS

(Thernospray): 254 (I\/Hrﬁg err
-108- J Leno a e : Met hyl

2-[4-(4-ph Obt ai ned
2s 2 col bur | o DRI BRI s%‘*La R AAE e Somnound of o 118
and methypy, é‘%@f@ﬁu|18wmw|Mroya5nanyheem@mg mé)brocedd?é‘war at l on
45. [err]( err]): 1.80 (m 2H)

3.83 (s, SH}epa?aﬂﬁn @51 AEDG,51.8M(mHH), 71 94 (l(;i)t,Zﬂ);l)Z, 647§m6||“|d_21 3200 (t ZIS
CREPIRAT B31GH), 5.55 (m Ak g (miatty, 740 & ey, 754d ta.2+), P33 (m.2+).

2-{4-[4-( \ met hyl phenyl ]-1. 2. 3. 6-

t et rahydrggxwg' m%%gﬂ(p%@ﬁWi‘Ny‘ 3t hyl propi onat e ot ai ned as
a pale yellowoil (97%, fromthe title conpounds of Preparation 106
and Preparation 40, using the procedure of Preparation 41, but 15 with

et hyl #cet ate: hexane (1:3) as elmmﬁtﬁl[err]): 1.67 (s 6H) 2.28
(s, 3H), . ) 3 o -

(s,3H),

tetrah dro r|d|n1 isulphonyl}-2-methylpropionate

Obtained as a pale yellow oil (97%), from the title compounds of
Preparation 106 and Preparation 40, using the procedure of Preparation 41, but
15 with ethyl acetate:hexane (1:3) aé eluant. 3(CDCl;): 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 ethyl 2-{4-[4-(3-[2-methoxyethoxylphenyl)-3-methylphenyljpiperidin-1-
isulphonyf}-2- opanoate
Obtained as a pale yellow oil (83%), from the title compound of
Preparation 120, using the procedure of Preparation 90. §(CDCl;): 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,1H), 7.30 (t,1H).
LRMS (Thermospray): 490 (M+H)".




PREPARATI ON 121 20 Met hyl .
2-{-[ 4- (3-[ 2Wee9RM6y et hoxy] phenyl ) - 3- net hyl phenyl ] pi peri di n- PCT/EP98/06640

“yl sul phonyl } - 2- net hyl pr opanoat e bt ai ned as a pale yellaqw oil
(83%, fromthe title compound of Preparation 120, using the procedure
of Preparation 90. [err](CDCl[err]): 1.66 (s, 6H), 1.78-1.88 (m4H),

2.27 (s,3H), 2.68 (mIH, 3.09 (m2H), 3.45 (s,3H), 3.77 25 (t,2H), 3.81
(s,3H), 3.96 (d,2H), 4.15 (t,2H), 6.90 (m3H), 7.10 (m2H), 7.18

(d,1H), 7.30 (t,1H). LRVS (Ther nosp08y): 490 (MtH)[err].

-109- PREPARATI ON 122

- 2-{4-[4--(3- [2 Met hoxyet hoxy] phenﬁmmnyl I p| peridi n-1-yl sul phonyl
} 2- .

(bt ai ned as e ' ' — FIC”
conpound of Preparation 121, usi ”WQQQ of Prepar ation 79. Found:
C, 62.89; H 7.06; N, 2.85. [err]Jrequires C, 63.14; H 6.99; N, 2.95%
[err] (CDSI[err] )Obmiaed @s, Hebloprless smidj('l's%)( m. m—t}40—2427C,(fsQrBI-ﬂ}le tifle68

0 2h o é%P'%’HP%'@ of Prapsraion i1, ting te praredfe of Pegparetiaiy 0. Foungks

(Ther nospr [l
e moSr %) 52867 H, o8, éb@bt%ﬁasr\loss requires C, 63.14; H, 6.99; N, 2.95%.

4- met hoxy - 28R ORK): 41.68-(BBHY H-78- P88, SHE LT (3,3R),32. 68 (ﬁr§1H) 3.11 (m, 2H)

t etrahydropyri di n-1-yl sul phonyl obut anoat e I um hydr|
3

di sper si on |45r(BJ3é'i)aB 7 (t, 2("934;&9 (dRH)7 4ritEo(t 2H)a8.90 (m, QUUBH'IOC(HHZH) |7H&d
sol uti on_of npound of Preparation 9 (200 ny, 0.52 nmol ) in
anhydrodg d*rﬂ%&?%@ﬁrﬁﬁ }-di n-2- one (3 m), under nitrogen, at room

LRMS (Thermospray): 475 (M+H)".

PREPARATION 123
Methyl 4-methoxy-2(R.S)-{4-(3-methyi-4-phenyiphenyl)-1.2.3.6-
15 trahydropyridin-1-visulphonylibutanoate

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 mi), under nitrogen, at room
temperature. After 30 minutes, 1-iodo-2-methoxyethane (101 mg, 0.57 mmol)
20 was added and stirring continued for a further 16 hours, then the resulting
mixture was patrtitioned between ethyl acetate and water The organic phase
was separated, washed with brine, dried (MgSO,) 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 fitle compound (148 mg) as a colourless solid, m.p. 95-96°C. § (CDCI5):
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,1H), 3.80 (s,3H), 4.10 (brs,2H), 4.17 (dd,1H), 6.07 (brs, 1H), 7.22
(m,3H), 7.32 (m,3H), 7.41 (m,2H).
LRMS (APCI): 444 (M+H)*.



tenperature. After 30 m nutes, 1-iodo-2-nethoxyethane (101 ng, 0.57 mol)
20 was addwe %0663t irring continued for a further 16 hours, p&fyeRod/degso
resul ting m xture was partitioned between ethyl acetate and water The
or gani ¢ phase was separated, washed with brine, dried (MgSO4) and
evapor at ed under reduced pressure. The residue was purified by flash
chr omat ogr aphy, using di chi oronet hane as el uant, followed by
trituration with diisopropyl ether, to yield 25 the title conmpound (148 ny)
as a colourless solid, mp. 95-96C. [et1(Q- (CDCl[err]): 2.28 (s, 3H),
2.39 (m2H), 2.67 (m2H), 3.30 (s,3H). 3.40 (m1 H, 3.54 (m2H), 3. 67
(m 1Hy, 3.80 (s,3H), 4.10 (brs %ﬁEEABM_beﬁ.m) . 07 (brs 1H) 7.22
(m3H), 7.3 B . g

-110-

4- Met hoxy-2(R. S) - [ 4- (3-net hyl - 2 3.6-tetrahydropyridin-1-
yl sul phonyl ] butanoic acid 5 queous SOdI um hydr oxi de sol ution
(1.0 nmis, 1.0 nmiM Agquasusisadiiin bydroxide solutloemﬁdhuﬂu@mmbl)tvmfs added to
conpound of Preparation ure of

ot hanol Bestiest saidian at et orapaimd of eSpaiation 123 QaBumaoh 33 mmal

heat ed at; t

cat ed_ o pEREAKRE of oAU o UL A 0BRA) MIECTHE B0 SoTABR |, oo

tenperature and evapor at e reduced pre

10 wi th wafaerhedtbe at B0eCesabouthours, tien allowied tegodl tolroshiici al acetic
acid and extracted with ethyl acetate. The conbi ned organic phases were

dried te{mgs@mm gvawlaégcbundmaducsd mfeslstnees"rsher esiduewasidiatache
titl Lourl e 108-1 C.
er ] Donbaratey. thenate Flbufifo Ryes deidify S el Awicagd 3865 o a1y

?mSg H? 73efdﬂa§@i vzlﬁ?aéﬁl)yﬁ ngtg%%")wlhé c%@ntﬂlﬁgd H‘@amé%h@s@g wetbdrie) . 7. 19-7. 47

(MgSO,,) and evaporated under reduced pressure to provide the title compound

(145 mg) as a colourless solid, m.p. 108-109°C. 3 (CDCl;): 2.28 (s,3H), 2.39

(m,2H), 2.67 (m,2H), 3.36 (s,3H), 3.53-3.73 (m,5H), 4.12 (brs,2H), 4.20 (dd,1H),
15 6.07 (brs, 1H), 7.19-7.47 (m,8H).

LRMS (APCI): 429 (M+H)".

" PREP ION 125

Methyl 4-{4-(3-methyl-4-phenyiphenyl}-1,2,3.6-tetrahydropyridin-1-
20 yisuiphonyljtetrahydropyran-4-carboxylate

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 mi), 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 (MgSO,) and evaporated under reduced pressure. The residue was



PREPARATI ON 125 Met hyl.
4-[ 4- ( 3- et yb-9areeenyl phenyl ) - 1. 2. 3. 6-t et rahydr opyri di n-1- PET/EP9I8/06640

~yl sul phonyl | t et r ahydr opyr an- 4- car boxyl at e - 60% Sodi um hydri de
di spersion in mneral oil (34 ng, 0.86 mml) was added to a stirred
solution of the title conpound of Preparation 9 (300 ng, 0.78 mol) in

anhydrous 1-nethyl pyrrolidin-2-one (3 m ), under nitrogen, at room

tenperature. After 30 m nutes, bis-2-iodoethyl ether (380 ng, 0.78 mmol)

was 25 added and stirring contlnued for1Blfurther 4 hours, then nore 60%
dIS r5|on I n nera added

ooa i i b by SryRfisation siom Shsiaraey! Sthet Pgﬁéﬁﬁbg&%%apd f xture
vas partitig She@%ﬁ"ﬁ%iouﬂes@s’&‘d LA PO by d@7bhﬁd@aﬂamc phase

separ at ed, evépor at e ‘under

reduced pra¢2188. CIiH,NEsBdequires C,65.91; H,6.42; N,3.08%. S(CDCL»,) 222

-111- purlfled stalllsatlonfromdllsoroap;.i/ ether to furnish the
title cofrpdmmaH), 2.29 18,8"50? 432t 64 (ms2H) &.33(t,2H)p 3.601(m,2H)C3.870und:

- C,65.70; H, 98 - N, 3. 08%
[err](cDCl [(ﬁﬁ*]%)‘w?@gg@ n{éfﬁ}‘rﬂf‘j ggﬁ@’ m&%ﬁ%«e%@% 2.64 (m2H),
3.33 (t,2 +s, 3 4.00 (dd, 2 4,10 2H), 6.07
I(DgrE;A(é;DTI :t?g:%géﬁ]a%ﬁf)é%wﬂﬂi S(TEDerm)spragl): 45:% (M+H)[(e;nr]!_|)
4-[ 4- ( 3- Met hyl - 4- phenyl phenyl )-1. 2. 3. 6- tetrah¥dropyr| di n-1-
yl sul phonyl ] t et r ahydr opyr an- 4- carBR&RBARATION126 | M Aqueous sodi um

hydr oxi ?‘ft sol uti onmm&_‘iﬂh T llBl vvai ggﬁﬁ_ge@ l ! " QI o ed solution

of the | e conpo reparatt otr in a

m xture of nethanol w%ﬁ[té{ﬂﬂ%mﬁmamo{ﬂ@ 4@gul ting solution 15
was heated at 80[err]C or ours, thenalTowed to cool to room
t enper at ur e, 1Mv°lquleedsﬂodium/dwdr0)éd&jsuldﬁme (t.4anked.4inieo!) wasadebd to

. Th
Pressure.  dstired s IUtIOg 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
15 was heated at 80°C for 4 hours, then allowed to cool to room temperature,
diluted with water and concentrated under reduced pressure. The resulting
mixture was acidified with 1M hydrochloric acid and the precipitate thus
obtained was collected, washed with water and dried to afford the fitle
compound (135 mg) as a colourless solid, m.p. 211-213°C. Found: C,64.89;
20 H,6.14; N,3.07. C,4H,;NO;S requires C,65.28; H,6.14; N,3.17%. 3(DMSOgg):
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,1H), 7.16 (d,1H), 7.28-7.43 (m,7H), 13.7
(brs,1H).
LRMS (APCI): 442 (M+H)". (
25
PREPARATION 127
4-[4-(3-Methoxyph -3-m iphenyl]piperidin
Obtained as a pink oil (74%), from the title compound of Preparation 59,



m xture was acidified with 1 Mhydrochloric acid and the precipitate thus
obt ai ned wgg 96@dgeeCct ed, washed with water and dried to aff oscr/krgobédol €
conmpound (135 ng) as a colourless solid, mp. 211-213[err]C Found:

C, 64.89; 20 H,6.14; N, 3.07. [err] requires C 65.28; H 6.14; N 3.17%
[err] (DV5 [err]: 1.96 (m2H), 2.03 (s,3H), 2.10 (m2H), 2.53 (m2H),
3.23 (t,2H), 3.54 (m2H), 3.92 (dd,2H), 4.03 (m2H), 6.18 (brs,1 H),
7.16 (d,1H), 7.28-7.43 (m 71H), 13.7 (brs,1 H). LRVS (APCl): 442
(MtH)[err]. 25 2 PREPARATI ON 127

R R BBl RIS 7 o6 2 °
(marg. B oSG ATU LU e COL P o,

(m2H 7.0 IS@IHT I . 710 (m2H), 7.18 (d,1H), 7.52

(t,1H). rm)spray Hlerr].
PREPAIMTILBMSZﬁhermospray) 282 \(WtHi) '

2-4-[ 4- (3- met hoxyphenyl ) - 3- net %wbdi n-1-

yl sul phonyl } acet at e ol ourl ess solid (479, mp.
96-98[err] C frquasmbealrilhs #YaTNT Ty SR dddinefd net hyl

chl or osul phonyl acetrare, 0 e Prepar at1 on 45.

[err](CDCI[err]): 183(m2H) &Lsﬁﬁat(ma&ei&%(s 3H) 263(m1H),
3.02 (t,2H), 3.83 (s (m4H) né% 41 7.20
I(D dREél,:) TI7 O?Q41(2Cgbtam)ed asaa_qfwsl ﬁidéﬁr/@yyn P49& I\ﬁ*i—ﬁ"?@r F'ﬂﬂﬁ
2- { 4- 1%- compAYRsL 9 fRsRAgtion }‘%ﬁwﬂﬂsﬂw ¢hlorosyighonyjacetate, using the
yl sul phorp\fb&ém%rtﬁ Frepafdtdnydsit §(CDCly): 1.83 (m,2H), 1.96 (m,2H), 2.28 (s,3H),

© 2.63 (m,1H), 3.02 (t,2H), 3.83 (s,6H), 4.01 (m,4H), 6.89 (m,3H), 7.10 (m,2H),

7.20 (d,1H), 7.34 (t,1H).
- LRMS (Thermospray): 418 (M+H)".

15
EP ON 12
Methyl 2-{4-[4-(3-metho -3-me enyl]piperidin-1-
isulphonyllindane-2-carboxylate

1,2-Di(bromomethyl)benzene (409 mg, 1.65 mmol) was added to a

20 stirred mixture of the title compound of Preparation 128 (500 mg, 1.2 mmol) and
anhydrous potassium carbonate (497 mg, 3.6 mmol) in anhydrous 1,2-
dimethoxyethane (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 ml)

25 and the solution heated at 100°C 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



1, 2-Di (brononet hyl ) benzene (409 ng, 1.55 mol) was added to a 20 stirred
m xture of twendsse conpound of Preparation 128 (500 ny, 1. 2chmEebs/ossss
anhydr ous potassium carbonate (497 ng, 3.6 nmol) in anhydrous 1, 2- .

di met hoxyet hane (5 m) and the resulting m xture stirred at room
tenperature for 17 hours. Little reaction had occurred, so the sol vent
was evapor at ed under reduced pressure and the residue dissolved in
1-net hyl pyrrolidin-2-one (5 m) 25 and the solution heated at 100C for 2
hours. This mixture was allowed to cooF113- to roomtenperature,

Pater.  dri @MaRGEHER Pepmns arSl s <w2ﬁz&é§?”v'u&dspggéﬂﬁléet2’6‘3?52 .
yell ow oil. oﬁ%a da%é tyc@&gagn}ecmﬁ A(ragege Foying

-113- SR gra ien ane: e to yi el ded

the title caacgzmwgrm st@ H#H mags véduum 66913# crn,emomzm/p
174-176C. Found: 6. 48; reguires

H, 6. 40; N, (CDGL): 5. m(m]zmmq\%émpﬂ) 3274(8(3H)22|)5;(In9'5|)(%18@+6 QHQ 127’3-

(o o grop sty SBEM.oh0 he @l 5.7 3H, 1B 2. et %

(Therm)spro%}% - ?20 (MtH) [err]. 10

PREPARATI gl(_)[ 2-{4-[4-(3- Vet hoxyphenyl ) - 3- net hyl phenyl ] pi peri din-1
-yl sul phony_l:}Mscga‘nefraaspray) 520 (M+H) carboxylic acid
Obtained as a colourless solid (83%, mp. 204-206C, fromthe title
conpound of Preparation 129, using the procedure of Preparation 79. Found:

15 C, 68 7; H 6.22; N, 2.74. [err]pﬁggéﬁﬁ[@zu%reqw res C, 68.16; H,6.23;
N274% [err](DI\/SQerr]) 1.54 ¢ 2H), 2.21 (s,3H), 2.57
((B.;MEthoxypRenyifl3 Fhb #li

Obtained as a colourless solid (83%), m.p. 204-206°C, from the title
compound of Preparation 129, using the procedure of Preparation 79. Found:
15 C,68.17; H,6.22; N,2.74. C,gHa4NO5S; 0.30 H,0 requires C,68.16; H,6.23;
N,2.74%. 8(DMSOg): 1.54 (m,2H), 1.76 (m,2H), 2.21 (s,3H), 2.57 (m,1H),
2.89 (t,2H), 3.55 (d,2H), 3.72 (d,2H), 3.77 (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,1H).
LRMS (Thermospray): 520 (M+NH,)".

20

Isul cyclobutanecarbo te

1,3-Diiodopropane (513 mg, 1.73 mmol) was added to a stirred mixture
25 of the titie 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

reflux for 72 hours. The resulting mixture was allowed to cool to room



LRVS (Thernospray): 520 (MtNH err])[err]. 20 .

PREPARATI Ghiob349667 Met hyl

1- 4-[ 4- (3- met hoxyphenyl ) - 3- et hyl phenyl | pi peri di n-1- . PCT/EP98/06640

yl sul phonyl } cycl obut anecar boxyl at e 1, 3-Di i odopr opane (513 ny,
1.73 mmol ) was added to a stirred mxture 25 of the title conpound of
Preparation 128 (557 ng, 1.33 nmol), anhydrous pot assi um car bonate (553
ng, 4.0 mmol ) and anhydrous 1, 2-di et hoxyet hane (8 m), then the
mxture was stirred at roomterrperatuﬂM‘for 17 hours and at reflux for
72 hours The resul tin xture was all owed t c

[T1as" egppficy ad BartlicfiaH SR bl Snn B AmS Wl Mg orommicer | ¢ nen

the orga hgse dne@mﬁ@sé Purlv? o e@ﬂﬁdéﬂ@a%é&gﬁ smﬂ‘értorgg\g%s%uawssure

to give tion by flash r omat og usi ng

pent ane: alhﬂurftlanéy(ﬂhsh)cmmdio@laphm USng@enthmb ethyl acetate @I‘Wasnd (472
ng) as_a |te cr% | 1ine solid, H\ ygu [err] (CDCl[err]):
1.75- 25023 yantspiovided the fiffe, ppmpoun (EZZ 519, asza i oy ta"me(frﬁ"sle P2. 90

(m 23 Yifofis Hloo@uiZitA a0 sk 43sii) 1 2R AR BELS ) ase

(MrH) [er r(ﬂn 313#/2 2.90 (m 2H), 3 oo (t, ZH% 3.82 (s, 3Hf 3.87 (s, 3P¥EBAATh ON) 18 87

1 -{4-[4-( t hoxyphenyl ) - 3- et hyl phenyl {'pi peridin:1 -
yl sul phorfg,3idY; o1.06 (ueid); at. b8 Xg,1H), ZuSQc{t 1H). (bt ai ned as a col ourl ess
solid (10Q9 . 155-160 r1C, iromthe title 15 conpound of Preparation
131, usi g&ﬁ‘ﬁe‘%&ﬁ@@ﬁﬂﬁygokgéﬂ&ﬁﬂh{ i on 79. [err](CDCl[err]): 1.80
(m2Hy 1.91 (m2H), 2.12 (m2H), 2.27 (s,3H), 2.62 (m 1H), 2.74 (m 2H),
2.91 (m2H), 3.04 (t,2H), 3.82 (s,3H), 3.99 (m2H), 6.87 (m3H), 7.06
(m2H), 7.18 (d,1H), 7.32 (t, 1 PREPARANBDN 1B2r nospray): 444 (MrH)[err]. 20

1-{4-[4-(3-Metho enyl)-3-methylphe iperidin-1-

Isuiphonyiicyclo ecarboxylic acid

Obtained as a colourless solid (100%), m.p. 155-160°C, from the title
16 compound of Preparation 131, using the procedure of Preparation 79.
3(CDCly): 1.80 (m,2H), 1.91 (m,2H), 2.12 (m,2H), 2.27 (s,3H), 2.62 (m,1H),
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,1H), 7.32 (t,1H).
LRMS (Thermospray): 444 (M+H)".
20

methylpiperidine-4-carboxvl

The title compound of Preparation 128 (500 mg, 1.2 mmol) and
25 anhydroué 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



PREPARATI ON 133 Met hyl. .

4-{ 4-[ 4- ( 3- maadese9eitenyl ) - 3- met hyl phenyl i pi peri di n- 1- yl sul pharga/grososeso

met hyl pi peri di ne4- car boxyl ate The title conpound of Preparation
128 (500 nyg, 1.2 mmol) and 25 anhydrous potassium carbonate (553 ng, 4.0
mmol ), followed by anhydrous 1, 2-di net hoxyethane (8 m ), were added to
N- et hyl - bi s(2- chl oroet hyl ) am ne hydr ochl oride (231 ng, 1.2 nmmol) and
the m xture was heated under reflux for 48 hours. The resulting m xture
was allowed to cool to roomterrperature,115' diluted with ethyl acetate,

Miec " (R SRR aiaheq RN BRMELY sty R ave avelow ol TB el 1 ow
oil. The residifdl @iavaPdissyed th 86l Hestatd'and thd satfbR Washed duteessaiveli on
washed successively Wi t h aqueous sodi um bi car bonate sol uti on/ aquedus

sodi um hydrwith égueouissodium bicamrority sahdioatammoss sodiunmhytraxidelsolstibnt i on,

it e cofpobh Tayand aueeys SORE, Aiptde SEion; BenIENGSPR and . 87 (m 6t
(m2r " 3. (o3 enlaryefucd pfesilile o fupis e i8R, chlmotind 3 Tl T 51
ZN&E{) E gwr rZi'Dgurﬁ-(,Z%(n,ig)l"B(CD'Cl,'g’)Z (.é??(muan)la.wbﬁ,m-ggégﬁ%ﬁ B:iz’sﬁchl,aH), |

L RN 5 D OGN AFRLHIS 2 Y0

sodi ﬁmphgdr%g?d@éﬁffﬁBgméﬁha’cﬁéj(@%%ﬁg% Hnﬁg)'i?o%%ﬁ'% aqst irred

sol uti quof.léﬁg% deﬁﬁmgp%yrﬂ%@)ﬂyﬁ)epar ation 133 (172 ng, 0.34 mol)

in a mxtur ano 1, 4-dioxan (3 m). The reaction
sol ution was heated at 80[err]C for 10 hours, then allowed to cool to
roomtenperature and concentrated under reduced pressure. The resulting
m xture was acidified wth PREPARATION 134
hylpiperidi -carboxylic acid hydrochlorid
15 1M Aqueous sodium hydroxide solution (1.4 mi, 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 1,4-dioxan (3 ml). The reaction solution
was heated at 80°C for 10 hours, then allowed to cool to room temperature and
concentrated under reduced pressure. The resulting mixture was acidified with

20 1M hydrochloric acid, washed with dichloromethane and evaporated under
reduced pressure, then the residue was washed with water to afford the fitle
compound (143 mg) as a colourless solid. 5(CDCl,): 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,1H), 7.32 (t,1H).

25 LRMS (Thermospray): 523 (M+HCI)".

REP, | 5
Methyl 3-phenvl-2(R.S)-[4-(4-phenviphenvl}-1,2,.3.6-tetrahvdropyridin-1-

yisulphonyljpropanoate

30 60% Sodium hydride dispersion in mineral oil (34 mg, 0.77 mmol) was



20 1 M hydrochloric acid, washed with dichl or.onet hane and evaporated under
reduced prweere667t hen t he resi due was washed wi th wat er topéf/kpssthekdac

title conpound (143 ng) as a colourless solid. .[err](CDCl[err]): 1.67
(m2H), 1.84 (m2H), 2.20 (s,3H), 2.30 (m2H), 2.62-2.90 (m7H, 3.12
(t,2H), 3.48 (m2H), 3.77 (brs,6H), 6.88 (m3H), 7.10 (brs,2H), 7.18
(brs,1H), 7.32 (t,1H). 25 LRVM5S (Thernospray): 523 (MtHCI)[err].

PREPARATI ON 135 Met hy|
3-phenyl - 2(R. S) - [ 4- (4-phenyl phenyl ) - 11363 6-tetranhydropyridin-1-
g: lsu'( 220%&8‘@5@%‘? s§,ga§ion of th& tilfe R PBUNY SF P aritiiIFS 1288 nid! givrer &

-116- mmdlidd dnbydrous difsthylfdriridrpided® rlcuhdér mitregsiwcatidoaf Preparation
8 (288 1@%977 y mol ) in gnhydr ougqc?i rrgth | for rragigrge (5 m), under

ni t r ogen temperature. After 3bhraingtes, benzyt kionide (0.4unk 9,82 mmol) wasoadded (0. 1
m, 0.82 nmpl,) .was _added an tirring coptinued for. a further 16 hours,
Then 1he ARECRITING goRMaREH Boriauriher 1665 erMEdesaling sokHroHas at o and
wat er Th HGHE YRR ROHRRASW: ed with
et hyl ac tag{le. % conbl%tz'gl %érlég%gfn%ﬁ&lwat%%mﬁ'?i%rggnmre msﬁggéggzﬁéﬁtial |y
wi t h wat emndithe apenusphase washedd withdsthyl acetateuTherconbined ofgdysied) and
evapor at ed under reduced@)ressure. The resulting 10 residue was triturated

with di i SebaRs wekewashed gequentiallywith wateand agueausssediyim chlodde 5

L g1 g A i A,
(dd, 1k , rEsidtle was frfftﬁl%;téd‘ﬂmith7dﬁé3p?o;fy1 g(ﬁér@(b')givé trtitletdibourid 1976 Mght) -

LRVS (Thernospray): 462 (MtH)[err].
PREPARAT|a8Na taBurless solid, m.p. 137-138°C. 35 (CDCly): 2.68 (m,2H), 3.42 (m,2H),

2 Pheny|~2(8 95 (&7 Prary| DOSH Yok 213 @ 55, TYFORNID 55" -
~ (brs,1H), 7.18-7.37 (m,6H), 7.44 (m,4H), 7.59 (m,4H).
LRMS (Thermospray): 462 (M+H)".
15
PREPARATION 136
3-Phenyl-2(R.S)-[4-(4-phenylphenyl)-1.2.3 6-tetrahydropyridin-1-
yisulphonyllpropanoic acid
Obtained as a colourless solid (50%), m.p. 164-165°C, from the title
20 compound of Preparation 135, using the procedure of Preparation 79. &
(CDCly): 2.68 (m,2H), 3.41 (m,2H), 3.60 (m,1H), 3.72 (m,1H), 4.14 (brs,2H),
4.24 (dd,1H), 6.08 (brs,1H), 7.20-7.37 (m,6H), 7.43 (m,4H), 7.59 (m,4H).
LRMS (APCI): 447 (M+H)".

25

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



ot ai ned as a colourless solid (50%, mp. 164-165[err]C, fromthe title 20
.conpound of MQR%A7i on 135, using the procedure of Prepar atimcr/Efesobaor |
(CDCl[err]): 2.68 (m2H), 3.41 (m2H), 3.60 (m1H), 3.72 (m1H), 4.14

(brs, 2H), 4.24 (dd, | H), 6.08 (brs,1 H, 7.20-7.37 (m6H), 7.43
(m4H), 7.59 (m4H). LRVB (APCl): 447 (MrH)[err]. 25

PREPARATI ON 137 Met hyl

2-[ 4- (4- phenyl phenyl )-1.2. 3. 6-tet rahydr05¥ri di n- 1-yl sul phonyl ] i ndane- 2-

car boxyl at e 60% Sodi um hydr i-dd7 i spersion in mneral oil (30 ny,
0.73 mmol ) ; . | | At 1 Qn t Lt ound of

Pr epar at Onr“‘@?nz!&gba@%@, gg%glrﬁetﬁ&lféﬁﬁﬂn@% ) rhﬁ, uiderdifodéd, &t r88r'33

-117- termp orature Amtiet 3oumirdited . di@FsrBidthyiefzene (PEIE M)t 6 0gen, at
room tenmperature. After 30 m nutes, 1,2-di (brononethyl)benzene (267

ny, 1.0 mmatbwas agsdedrnstistiriog continued)far afurthee 46 fhoursy” Next,laey 16 hours.
Next , 5 Lt | .. tif. f saqdi hydri.de .di | ' ] | oil
536 ng?‘:a. ﬁi{f&é%ﬂﬁ%&é&%ﬁ@ﬁwﬁaeldi@q%@é{m SNl (209,043 at “r oom
enper at ur :

pa??i ti onegmbetswgﬁ agtd ﬁyngﬁad;@{e a't%ga%H ﬁwiatﬁ %tir%'%lfio%@ g@rrégﬁaguﬁgﬁfggg was

separ at ed aodheh royweoThepbssitingmsixture waegartitoredl vétWeentdtiyl sngirt e. The
conbi ned organi c sol uti ons_were washed 10 successively with water and

aqueous sodiithWallotheieraapicphane was separatetany the aquaaus phagemased under
si ng. pent anatstest Wbty acetiel e Bonciamany Soitopsyebmwashedy ¢
Sol Tar mpTEe et Rethr i Adode R MRA R St f v INOL
3. 75- 3. 88 (andieyaparatesi @ddrayedted pradsuldthen He rasidlie Hlmftedlb flagh 19- 7. 28
(mad, 7. 3$rgm%?oérg]pﬁw using peanaSn%:(-:(‘t[I]e;1 @:1 ) as eluléﬁ%,/?oﬁéwgi l)y tréiltmatgowm Lerr].

with diisopropy! ether, fo yield the title compound (154 mg) as a colourless

solid, m.p. 186-188°C. § (CDCL): 2.60 (m,2H), 3.56 (m,2H), 3.75-3.88 (m,4H),

15 3.82 (s,3H), 4.07 (brs,2H), 6.05 (brs, 1H), 7.19-7.28 (m,4H), 7.34-7.45 (m,5H),
7.59 (m,4H).
LRMS (APCI): 474 (M+H)".

PREPARATION 138
20 -[4-(4-Phenylphenyl)-1,2 3 6-tetrah ridin-1-yisulphonyllindane-2-
rboxylic acid
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. § (CDCL): 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).

RE T 13
4-(3-Chloro-4-fluorophenvi)-3-methvlbr: n

Obtained as a colourless oil (20%), from the title compound of



PREPARATI ON 138 20
2- [ 4- (4- Pheiodoeedtyl ) - 1. 2. 3. 6-t et r ahydropyri d| n-1- yI sul phonycTirngssesc-

carboxylic acid bt ai ned as a colourless solid (67%, fromthe
title conpound of Preparation 137, using the procedure of Preparation
50, except that the residue was triturated with diisopropyl ether.

[err] (CDCI[err]): 2.60 (m2H), 3.56-3.84 (m6H), 25 4.07 (brs,2H), 6.05
(brs,1 H, 7.19-7.60(m 13H).
PREPARATI ON 139 -118-

4 O OB ot TP DA RARBERG G Boi, using the piBRbALASE: 2 2

-118- PRé;ﬁi?af@ﬁ H0D. %?Cmgﬁ?ﬁi%%? 7bl4qaonkpewidnwzm:ﬁ2w ¢,28JSI ng the
procedur e of Preparati on 109. [err](CDC errI : (( Hj 7.0

(d, 1H), 77.88-(Mm,28l)( 7d2Hp,1H). 28- 7.39 (m2H) 7. 42 (s 1H)

PREPARATI ON 140 t - But yl

4-[ 4-(8-chl oro- 4- f1 uor ophenyl) - 3- met hyl phenyl ] - 4- hydr oxypi peri di ne- 1-
carboxyl ate 10 bt ai ned as a colourless gum (39%, fromthe title
conmpound of Preparation 139 and t-butyl 4-oxopiperidine-1-carboxylate,
usi ng the procedure of Prep@PREPARAZIO Fﬁg\d C, 65.96; H 6.64; N,
3.36. C23H27C FNCB reqU| res C 65.79; H, 6. 48 N 3 34%

[err](CDCI )4 hiogo-dt§ enyl3apethviphenyl: , 3H) .

3.28 (t,2H), 407 (m2H) 7. 167 20 (rgpkglf 730740(m3H)

10 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. C,3H,;CIFNO; requires
C, 65.79; H, 6.48; N, 3.34%. 8(CDCl5): 1.50 (s,9H), 1.76 (m,2H), 2.04 (m,2H),
2.28 (s,3H). 3.28 (t,2H), 4.07 (m,2H), 7.16-7.20 (m,3H), 7.30-7.40 (m,3H).

15 LRMS (APCI): 420 (M+H)".

PREPARATION 141
4-[4-(3-Chloro-4-fluorophenyl)-3-methylphenyi}-1,2,3,6-tetrahydropyridine

Obtained as a pale yellow oil (99%), from the title compound of
20 Preparation 140 and triftuoroacetic acid, using the procedure of Preparation 35.
3(CDCl3): 2.26 (s,3H), 2.50 (m,2H), 3.12 (t,2H), 3.56 (m,2H), 6.16 (brs,1H),
7.15 (m,3H), 7.27 (m,2H), 7.35 (d,1H).
LRMS (APCI): 302 (M+H)".

25 PREP | 42
Methyl 2-{4-[4-(3-chloro-4-fluorophenyl)-3-methyiphenyl]-1.2,3.6-
trahydropyridin-1-visulphonyl tate

Obtained as a colourless solid (37%), m.p. 125-126°C, from the title



16 LRVB (APCl): 420 (MtH)[err].

PREPARATI ON W4)199/29667 PCT/EP98/06640
4-[4-(3-Chl oro-4-fl uorophenyl) - 3-net hyl phenyl ]-1. 2. 3. 6-t et rahydr opyri di ne
"Obtained as a pale yellowoil (99%, fromthe title conpound of 20

. Preparation 140 and trifluoroacetic acid, using the procedure of

"Preparation 35. [err](CDCl[err]): 2.26 (s,3H), 2.50 (m2H), 3.12
(t,2H), 3.56 (m2H), 6.16 (brs, 1H), 11915(m3l—|), 7.27 (m2H), 7.35
. (d, 1H). LRVB (APCl): 302 (MrH)[err].''¥" 25

- PREPARATI ON.. 3 I i
([ 4- (- EBpYne of Preparatiy A and meftyt shioosphonytagetate, using the

_ tetrahydr opyfdcdidire of Prepdrationgh } Foeindt €€, 57.46; H, 4.830N; 8itkd as a
‘colourless solid (379, mp. 125-126C fromthe tit

|
. -110- CorthaGIRNOSES FeauitessCi 57604k, 4:88; M 13:39%¢ rﬁe(gp&mf BrE 3kt at e,

using the

3.14. 5 [8&7106'5?@&8:] 5@30@"‘59‘?3@(%"'824%(SWSQ%%S% %ﬁ?%f]‘éﬁf] " 2

- (s,3H), 5 2. : : : 0 (s,3H), 4.01 (s,2H), 4.06 (s,2H),
608 (broaf,)! (BN T28 @ipkd, Db, 5= O (T T e
~(Th 1438 (M+H)".

RSP i adepy 142 (e

4- (1. 3- Benzodi oxol - 5-yl ) - 3- net hyl br onobenzene bt ai ned as a

.colourless oil (34%, fromthe tihm-@ée Preparation 57 and

1, 3- benzodi oxol - 5-yl boroni ¢ aci d, ) dure of

' 10 4-(1,3-Benzodioxol-5-yl)-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. §(CDCl;): 2.22 (s,3H), 6.00 (s,2H), 6.70 (d,1H), 6.75 (s,1H),
6.85 (d,1H), 7.06 (d,1H), 7.33 (d,1H), 7.40 (s,1H).

15

carboxylate
Obtained as a colourless solid (39%), m.p. 135-138°C, from the fitle

20 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.
C,4H,gNO; requires C, 70.05; H, 7.10; N, 3.40%. 8(CDCly): 1.50 (s,8H), 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,1H), 6.79 (s,1H), 6.87 (d,1H), 7.20 (d,1H), 7.30 (d,1H), 7.37 (s,1H).

25 LRMS (APCI): 412 (M+H)".

PREPARATION 145

Obtained as a pale yéllow solid (96%), m.p. 105-108°C, from the title

30 compound of Preparation 144 and trifiuoroacetic acid, using the procedure of



Preparation 109. [err] (CDCl[err]): 2.22 (s,3H), 6.00 (s,2H), 6.70 (d, 1H)

6. 75 (s, LH¥P 9929668. 85 (d1H), 7.06 (d,IH), 7.33 (d, 1H), 40,,@,,5#;4)06641,5
PREPARATI ON 144 t - But yl

4-[4- (1. 3- benzodi oxol - 5-yl) - 3- et hyl phenyl ] 4- hydr oxyp| peri di ne-| -

car boxyl at e ot ai ned as a colourless solid (39%, mp. 135-1
38[err]C, fromthe title 20 conpound of Preparation 143 and t-butyl

4- oxopi peri di ne- 1-car boxyl ate, using the procedure of Preparation 43.
Found: C, 69.82; H 7.15; N, 3.44. -120arr] requires C, 70.05; H, 7.10; N,

0,10 T piprtig 1?*89553’%??%%%?3% 2Hy 120e2R), figp gl * =0

, 1 d A7
EZPGH;: 463 ga((&?ﬂ) 6)17 (breAH)de 8-6.82. (#920Y, 6.87.(d A1/ 7(T (d_aH?jREPARATI ON 145

4-[4- (1. 37.86r(ma .xol 5- yl ) -3- et hyl phenyl]-1 . 2. 3.6-tetrahydropyridine
bt ai ned y ow.sqld d (96%9, m p. 105-1 08C, fromthe title 30
conpoufd lﬁ“&@%&gt%&ﬁﬁgnd trifluoroacetic acid, using the procedure
of -120- Preparation
35. [err](CDCl[err]): 2.28 (s,3H, 2.50 (m2H), 3.12 (t,2H), 3.56 (m2H),

6.00 (s,2H), 6.17 (brs, 1H), 6. 7PREFBSRATION)1465.87 (d, 1H), 7.17 (d, 1H),
7.22- 7.30 (m2H). 5 LRV (APCI): .
PREPARATI Methvi@-{4-[4-(1\ d 5-vi idi

2-{4-[4(1. 3- benzodi oxol -5-yl ) -3z | phanyl f 2.?3. 6-t et rahydropyri di n-
| -yl sul phonyl }acetate 10 L@JM@@L@M ourless solid (57%, mp.
133-134C, fronpbbsinkd s colourless solid (57%), m.p. 133-134°C, from the title
compound of Preparation 145 and methy! chiorosulphonylacetate, using the
procedure of Preparation 61. Found: C, 61.15; H, 5.41; N, 3.16. C,,H,3NOS
requires C, 61.52; H, 5.40; N, 3.26%. &§(CDCl5): 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,1H), 6.78 |
15 - (m,2H), 6.87 (d,1H), 7.20 (m,2H), 7.26 (m,1H).
LRMS (APCH): 430 (M+H)".

PREPARATION 147
4-(2-Fluorophenyl)-3-methylbromobenzene
20 Obtained as a colourless oil (33%), from the title compound of
Preparation 57 and 3-fluorophenylboronic acid, using the procedure of
Preparation 109. §(CDCls): 2.20 (s,3H), 7.06-7.25 (m,4H), 7.30-7.40 (m,2H),
7.43 (s,1H).

25 PREP, ON 148
-Butyl 4-[4-(2-fluorophenyl)-3-me enyl]-4-hydroxypiperidine-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



conpound of Preparation 145 and net hyl chl orosul phonyl acetate, using the
procedure of wereyeasert i on 61. Found: C, 61.15; H 5.41; N, 3. Fcr/E®shbsdo
requires C, 61.52; H 5.40; N, 3.26% [err](CDCl[err]): 2.28 (s,3H), 2.67

(m2H), 3.62 (t,2H), 3.80 (s,3H), 4.01 (s,2H), 4.06 (s,2H), 6.00
(s,2H), 6.08 (brs,1H), 6.78 15 (m2H), 6.87 (d,1H), 7.20 (m2H), 7.26

(m 1H). LRMS (APCI): 430 (MtH)[err].

PREPARATI ON" 147

4- (2- Fl uor ophenyl ) - 3- et hyl br onobenzene129- Obt ai ned as a col ourl ess
oil (33%, fromthe title conmpound of Preparati on 57 and

3-f | uor ophethd procedue %fd?f§PaCﬁilQﬂg43 hEoppdc &dde3%H, 7.37 Ned &%t i on 1009.
(oS PO LG HAFNG, Fqlifes’®) 716709, 7.32: {3 Bide, Sty 1habTsdy 198 [ *°
4-[4-(2-1l uegfnggaigl ; Oegvrtzmé @ﬁ@ﬁ's .zé(tgﬂ)g %’é%’(rﬂ,?i-gd?”l% (hmr *7%\417 9pe

ot ai ned as sol'l mthe titl

conpound 50f (rﬁ’,ﬁé-pa?ﬁﬁl (om2143,77. éﬂc(an)ut yl 4-oxopi peri di ne-1-car boxyl at e,

usi ng -121- t he
procedur e ok RMS AR ED; 38648+ound: C 71.39; H 7.37; N, 3.609. [err]
requires C, 71.67; H, 7.32; N, 3.63% [err](CDCl[err]) 1.50 (s,9H), 1.78
(d,2H), 2.04 (m2H), 2.22 (s,3H. 3.28 (t,2H), 4.04 (m2H), 7.12 (t.1H),

7.16-7-26 5 (m3H), 7.35 (m2H) , pPREFARATION 149 LRVS (APCl): 386

(MrH) [err]. PREPARATI ON 149
4-[4-(2-Fluorophenyl)-3-methylphenyl]-1,2.3,6-tetrahydropyridine
10 Obtained as a pale yellow oil (93%), from the title compound of

Preparation 148 and trifluoroacetic acid, using the procedure of Preparation 35.
8(CDCly): 1.80 (brs,1H), 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)".
15
PREPARATION 150
Methy! 2-{4-[4-(2-flucrophenyf)-3-methylphenvi]-1.2,3.6-tetrahydropyridin-1-

Isulphonyl}acetate
Obtained as a colouriess solid (30%), m.p. 128-130°C, from the title

20 compound of Preparation 149 and methyl chlorosulphonylacetate, using the
procedure of Preparation 61. Found: C, 62.57; H, 5.71; N, 3.32. C,H,,FNO,S
requires C, 62.52; H, 5.50; N, 3.47%. 3(CDCl,): 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,1H), 7.14 (t,1H), 7.17-
7.30 (m,5H), 7.35 (m,1H).

25 LRMS (APCl): 404 (M+H)".

PREPARATIO 1

1-yisulphonyf}acetate

30 Obtained as a colourless gum (76%), from the title compound of



4-[4-(2-Fl uorophenyl) - 3-met hyl phenyl ] -1 2.3, 6- tetrahydropyrl di ne 10
Qot ai ned awod9pedee yel low oil (93%, fromthe title conpoungic-ftposiossso
Preparation 148 and trifluoroacetic acid, using the procedure of

Preparati on 35. [err](CDCl[err]: 1.80 (brs,IH, 2.21 (s,3H), 2.50
(m2H), 3.12 (t,2H), 3.57 (m 2H), 6.19 (brs,IH), 7.10-7.38 (m 7H).
LRVS (APCl): 268 (M+H)[err]. 15

PREPARATI ON 150 Met hyl 2-{4-[4-(2-fluorophenyl) - 3-nmnet hyl phenyl
-1.2.3.6-tetrahydropyridin-1- -122-

| sul pho acetat (bt ai, ned,, as a colourless solid (309
Y25 1500 Preraitel 57anck3 A Estho iSOy BT Opls A, oG e ppoRatig ol |

hi | t Found
G 6o 5y PERBIFAY Foulst 0 6071 H, 6%";3\.‘3?%2% TS e C. °§”47%
Terr]( CDCEZ Bﬂr H) 6.%; IN, 3 44%%) S(CDER): (mam@s 31-5, Q$7 (m, ZH). 3#62 (tfﬂl-ﬂ13(8‘2 3H),
4.01 (s, 2H), brs : 1H),
(m5H)5 AsBHY @,a}&s 3b8, 3. emﬁp@m (saH) rpe'aH)} 6. 08 (brs 1H), 6. 83-
PREPARATI

2{ 4- 4] 4- (@'Z]( ﬁ%’?*h%%%éhﬂ'}@'él-net hyl phenyl ] - 1. 2. 3. 6-t et r ahydr opyr i di n-

1 -ylsul g_tpmé{) ;)git@@@/lﬂi){ bt ai ned as a colourless gum (76%, from
the title conpound’of

-122- Preparation 37 and 3, 4-di nmet hoxyphenyl boroni ¢ acid, using the

procedure of Preparation 41._ Found: _C 61.71; H 6.10; N 2.91. [err]

requires G, 62.01; H, 6.11; EB—EMM(CDCIMH]): 2.30 (s, 3H),
(

(o 2n 1o _ oy 50"
(M3H. = LRVE (APCl): 446 ( |V*§!I§dl@c§dyl}acega1e
' Obtained as a pale yellow solid (75%), from the title compound of
Preparation 37 and indan-5-ylboronic acid (WO-A-97/32853), using the
procedure of Preparation 41. ‘8(CDCl,): 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,1H),
7.09 (d,1H), 7.18-7.35 (m,5H).
LRMS (Thermospray): 443 (M+NH,)".

PREPARATION 153
20 - Methyl 2-{4-[3-methyl-4-(3-trifluoromethoxyphenyl)phenyl]-1,.2.3.6-
dropyridin-1-yisulphonyli}ace
Obtained as an amorphous solid (28%), from the titie compound of
Preparation 37 and 3-trifluoromethoxyphenyltboronic acid (WO-A-96/13500), -
using the procedure of Preparation 41. §(CDCl3). 2.30 (s,3H), 2.69 (m,2H),
25 3.64 (t,2H), 3.81 (s,3H), 4.02 (s,2H), 4.10 (m,2H}, 6.10 (brs,1H), 7.15-7.30
(m,6H), 7.43 (t,1H).
LRMS (APCI): 471 (M+H)".



PREPARATI ON 152 10 Met hyl .
2-{4-[ 4- (i nd0O B/296§7 3- net hyl phenyl | -1. 2. 3. 6-t et rahydr opyr i di PET/EP98/06640

-yl sul phonyl } acet ate bt ai ned as a pale yellow solid (75%, from
the title conpound of Preparation 37 and i ndan-5-yl boronic acid

(WD A-97/32853), using the procedure of Preparation 41.
[err](CDCI[err]): 2.10 (m2H), 2.30 (s,3H), 2.69 (m2H), 15 2.98 (m4H),
3.62 (t,2H), 3.82 (s,3H), 4.02 (s,2H), 4.10 (m2H), 6.08 (brs, 1H, 7.09
(d,IH), 7.18-7.35 (m5H). LRVB (Thert@i®pray): 443 (M:NH err])[err].

PREPARATI ON 153 20 Met hyl

2-{4-(3-methyl - 4- (3-trifluoronet nEBERARATIONISA, 1 2 3 6.
tetrahydropyridin-1 -yl Sm%‘ﬁ%ﬁ_ﬂ‘@b@ ned as an

anor phous solid (28%, fro'@ Hfiidedmethyibromobe reparation 37 and
3-trifluoronet hoQmtaied doanvrange oifl (3A3), Ardhb 415Yof{Y-2-trifluoromietylthiline,

rocedure of Preparation 41. [err](CDCl[err]): 2.30 (s,3 2. 69 2H), 25
2_ 64 (t,ZH) usihgthe ryogeplurespof epa}éiapﬁ .Egg:%q#r:] @H)’iﬂ-%;tbl%LspmléBnr]Fsm

75730 reqhiRLE) 515860 H, Y ed %) 'a(cnc:bﬁﬁgﬁ%gqééimﬁﬁﬁﬁ)ﬁé [, 3H),

4- Phenyl - 3- th g4 b HIQHOMEBBYL BpObENzene bt ai ned as an orange oil
(37%, from 4- kanH?'Z-t ri)(h llj-g'romat hyl aniline, 5 using the procedure of

Preparation 42. Found: C, 51.70; H, 2.61. Cl3H8BrF3 requires C, 51. 86;

I(-ld il—|§38%7 [SErE]s((l:EDCI [err]): 7.19 dRElIL_Q\RAZI"I(%R! {srg 2H), 7.38 (m 3H), 7.65

10

Obtained as a colourless solid (63%), m.p. 153-155°C (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. C,3H,sF3NO4 requires C, 65.55; H, 6.22; N, 3.32%. 8(CDCI;). 1.50
15 (s,8H), 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,1H), 7.88 (s,1H).

LRMS (Thermospray): 422 (M+H)".

PREPARATION 156
20 4-(4-Phenyl-3-trifluoromethylphenyi)-1.2,3.6- hydropyridine
Obtained as a pale brown oil (90%), from the title compound of
Preparation 155 and p-toluenesuiphonic acid, using the procedure of
Preparation 70. 3(CDClL;): 2.50 (m,2H), 3.17 (t,2H), 3.568 (m,2H), 6.27 (brs,1H),
7.25-7.42 (m,6H), 7.56 (d,1H), 7.75 (s,1H).
25 LRMS (Thermospray): 304 (M+H)".



PREPARATI ON 155 10 t-Butyl

4- hydr oxy-wWolodr2edgeny! - 3-tri fl uor onet hyl phenyl ) pi per| di ne- 1-seEfRpysisédoc

bt ai ned as a colourless solid (53%, mp. 153-155C (from hexane), from
the title conmpound of Preparation 154 and t-butyl 4-oxopiperidine-1-
carboxyl ate, using the procedure of Preparation 43. Found: C, 65.34; H,

6. 22; N, 3.26. [err] requires C, 65.55; H 6.22; N, 3.32%
[err](CDCl[err]): 1.50 15 (s,9H), 1.78 (d,2H), 2.04 (m2H), 3.28 (t,2H),
4.10 (m2H), 7.28-7.42 (m6H), 7-624<(d, 1H), 7.88 (s, 1H). LRVE
Th . 422 )
(156¢r2(r)rospray) (MtH) + PREP TION 157 PREPARATI ON
4- (4- Phenyl o3t 5 bfduar ‘ ) nLEdr: L. al| 1.
Obt ai ned as "3{1 =LaLs h%g t1|et lsgé%{o*rp oy idin: 1

p-

' U
Preparation 155 and t ot uenesuwm ng t he procedure of

Preparation 70. [err](CDCl[err]): 2.50 (t,2H), 3.58 (m2H),
6.27 (%rs, 1H) ,Obtained asapale yelipway!, (59%8”}@61 ftﬁ)ﬂﬂe?cqrepwncmf 25 LRVB

f IQ?{ ”"S%e&ranon 1éévg|ﬁ?i[m tH/I chlorosulphoqyﬁggl\%yaqg tgg procedurel\%t hyI
2-[4-(4- %kaat%ntﬁ [ Beenp! pyhpiRRH)) 356Xt 2H); S8o @By, ﬂmﬁggsdz L

yl sul pho acetate 5 ined as a pal e yel | ow oi | romthe
title conpoRigs,2H), 6. 18 Eb:sp’d-ﬂ)amZBﬂl%(ra,ﬁd-l)rrEIﬂMd ), 3. 13 (8, pH@myI acet at e,
using the procedure o Preparati on 37. [err](CDCI[err]) 2.71 (m2H),
3.66 (t, MS:{P@CIQs%Q)(M*zH)oz (s, 2H), .12 (m2H), 6.18 (brs, 1H),
7.28-7.42 (m6H), 7.55 (d,1H), 772(sIH). LRVS (APCl): 440

( M+H) ﬁ%rr]_ |

PREPARATION 158

2.2-Dimethyl-1.3-benzodioxol-5-ylboronic acid
Obtained as a green solid (47%), m.p. 174-176°C, from 5-bromo-2,2-

dimethyl-1,3-benzodioxole (GB-A-2187452) and trimethyl borate, using the
15 procedure of Preparation 101. 8(DMSOg): 1.60 (s,6H), 6.77 (d,1H), 7.17
(s,1H), 7.28 (d,1H), 7.80 (s,2H).

PREPARATION 159

20 tetrahvdropyridin-1-yisulphonyl}-2-methylpropanoate
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. 5(CDCl;): 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),
25 6.05 (brs,1H), 6.70-6.78 (m,3H), 7.19-7.30 (m,3H).
LRMS (T herrﬁospray): 486 (M+H)".




10 . PREPARATI ON 158

2. 2- Di met hy| WP 9928667 odi oxol - 5-yl bor oni ¢ aci d Cbt FCREPIBHE6640
green solid (4799, mp. 174-176[err]C, from 5-brono-2,2- - )

di met hyl - 1, 3- benzodi oxol e (GB-A-2187452) and trinethyl borate, using the 15
procedure of Preparation 101. [err](DMsOerr]): 1.60 (s,6H), 6.77 (d,1H),
7.17 (s,1H), 7.28 (d,1H), 7.80 (s, 2H).

PREPARATI ON 159 Met hyl

2-{4-[ 4- (2. 2-di net hyl - 1. 3- benzodi oxol - 57¢Pj - 3- net hyl phenyl ]-1.2.3.6- 20

t et rahydropyri di n- 1-yl sul phonyl }ﬁ%mate ot ai ned as
a col ourl ess, annrphous solid (3 | e conpounds of

Preparati on {{efhanc D2 -dirhethyi9.3-bisrAgid 128 ipBFigipR{At i on
exane (1:4) as eI uant err I [err S, bH),

41, but with ether:
1.73 (s,6H), 2.30 (s 3H), 2. &8 vipropafpates. 80 (s 3H) 4.13

(Ther tosBray) . 468 'ﬁﬁ?ﬂ%ﬁ'@gﬁgﬁ?%"%% soibte o hee  WRE

PCT/ EP98/ 0664@pound of Pre aration 159, 125-
PREPARATI ON T8 8 p el 59, using the procedure of Preparation 90:

2-4[ 4- (2. 2- 8(0@&)!3)1I1B4fis,tﬁtﬁzd>m20(>sgﬁi-l)51y78—4$&1(m hb‘ﬂ) plt%)(é,BH)pﬁjﬁﬂmﬂﬂ:l-)

yl sul phonyl :Propan bt al ned as a col ourl ess,

amor phous” s Oﬁo("(%lgﬁ Bﬂr(@ﬂ'i)h%Qﬁl(ﬂIQé") 6.68-8 gToudH).of. 0P ht7. 6A 150,
using the p (do l(_.='gure of Preparation 90. [err] (CDCl[err]): 1.64 (s, 6H),
1.72 (s, 6H)) i 8-1.88 (m4H), 2.27 (s,3H), 2.63 (m 1 H, 3.09

(m2H), 13 AR PiflermsBiad4BBIMABS- 6. 77 (M 3H), 7.07 (m2H), 7.17
(d,1H). 10 LRMS ( Ther nospray) 88 (MtH)[err].

PREPARATION 161

visulphonyl}-2-methylpropanoic acid

15 Obtained as a colourless, amorphous solid (47%) from the titie
compound of Preparation 160, using the procedure of Preparation 79.
3(CDCl,): 1.67 (s,6H), 1.72 (s,6H), 1.78-1.88 (m,4H), 2.27 (s,3H), 2.63 (m,1H),
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

PREPARATION 162

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 mi, 14
25 mmol), triethylamine (3.9 m{, 28 mmol), [1,1'"-
bis(diphenylphosphino)ferrocene]dichloro palladium(il) (224 mg, 0.27 mmol)
and anhydrous 1,4-dioxan (35ml), under nitrogen, was stirred under reflux for

44 hours, then aliowed to cool and partitioned between ethy! acetate and water.



PREPARATI ON 161 2-{4-[4- (2. 2- Di net hyl -

. 3- benzodiwyobiadssy! ) - 3- net hyl pheny] pi peridin-1 - PCT/EP98/06640

yl sul phonyl } - 2- met hyl propanoi ¢ acid 15 ot ai hed as 'a col ourl ess,

anor phous solid (47% fromthe title conpound of Preparation 160, using
t he procedure of Preparation 79. [err](CDCl[err]): 1.67 (s,6H), 1.72
(s,6H), 1.78-1.88 (m4H), 2.27 (s,3H), 2.63 (m1H), 3.10 (m2H), 4.00
(d,2H), 6.68-6.77 (m3H), 7.05 (m2H), 7.16 (d,1 H). LRVS

(Thernospray): 474 (MeH)[err]. 20  -126-

Pg'?E EAEIA IL %%tggtélﬁe a5 tjlﬁgﬁé rg«glt?g%@aﬁaéﬁhm reSSIg’u%th%"g&gPQ §<§parated

5- br ono- ‘ge?ﬁé 3 2 g, 8.88
mol ), jaﬁ -tetraneth %E?Lﬁ%ég“gtlhoex géf%elt?rﬁ ’I('iéé%g&vbn?edlg 5 mmol ?

triethyl Esvlmtﬁ:r(sauérmﬂmedeﬁ@.‘) anpdlevaporated under reduced pressure, then

bls(dlphenylphosphlno)ferrocene]dl hl or o aIIadlu 1) (224 , 0.27 mol
and anﬁydh@d@S@UQ‘fiﬁ%Rﬂﬂ fied byifiash Lﬁi‘é%‘?’ ABRLHSNGs sti rredrr!ljnder refl ux)

for ettt ichsonfihaHE 1 139 28 WiartfbIBHEH by GRGSEBRIMEEN ot hy|

acetate 4R

This m Xxtdiis® V&S’pﬁjl Etﬂéret@érdv@dé fHetitte @@dnﬁadnd r(BS@mgtlUl&’/p) ahe ¢cﬂgw1less
separ at ed \(gueous phase washed with ethyl t ate. The conbi ned
or gani ¢ amoqﬂimlsl snild EOGIs): et37 Nadetl), 268 (éxiﬁ'ﬁ@ﬁaz?eéﬁ %Hlie7r 274@1.1&'%

pressure, en e Jesidue was purified by flash chronatography, usin
(rjret hanol : HVQKF’(S‘iﬁnBt?éf%"ﬁg 3) as eluant, followed by trituration with °
Iiso v @ngﬂtle conmpound (356 ng, 15% as a

col ouﬁpe&éwmeﬁgbgﬁo@ soll er](CDCI [err]): 1.37 (s,12H), 2.60

-126-

(s,3H, 3.72 (s,3H), 7.27 (d,IH), 7.70 (d,1H), 8.15 (s,1H). 10 LRMS
(Thernmospray): 273 (MtH)[err].
PREPARATI ON 163 PREPARATION 163

Methyl 2-{4-[4-(1.2-dimethylbenzimidazol-5-yl)-3-meth enyl]-1.2.3.6-
tetrahydropyridin-1-yisulpho 2-methylpropanoate

15 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), c;esium fluoride (380 mg, 2.5 mmol),
tri-o-tolylphosphine (31 mg, 0.1 mmol) and
tris(dibenzylideneacetone)dipalladium(0) (47 mg, 0.05 mmol), then the reaction

20 mixture heated under reflux for about 3 hours, under nitrogen. Because of
limited solubility, a portion of 1-methylpyrrolidin-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 (MgSO,) and evaporated
under reduced pressure. The residue was purified by flash chromatography,

25 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 colouriess solid, m.p. 148-151°C. §(CDCly): 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,5H), 7.62 (s,1H).

30 LRMS (Thermospray): 482 (M+H)".



Met hyl 2-{4-[4-(1.2-dinethyl benzim dazol -5-yl)-3-nethyl phenyl | -1. 2. 3. 6-

t et r ahydr opyWo9/29667- y| sul phonyt } - 2- net hyl propanoate 15 To a FQI/ERI8/16640
solution of the title conmpound of Preparation 40 (400 ny, 0.96 .mol) in
degassed 1, 2-di nmet hoxyet hane (20 m ) was added the title conpound of
Preparation 162 (351 ng, 1.29 mmol ), cesiumfluoride (380 ng, 2.5 nmmol),
tri-o-tolylphosphine (31 ng, 0.1 mmol) and

tris(di benzylideneacet one)di pal | adi um( 03!2?47 ng, 0.05 nmmol ), then the
reaction 20 m xture heated under reflu or about 3 hours, under nitrogen.
Because of limted sol ubili tyﬂmmél met hyl pyrrolidin-2-one (4
m ) was added and the resuItrng mxture refTuxed for 9 hours t hen

al | oned to coMethy : 0pl-SyBeB-mathyiphe

~with water, dried (I\/gSO4) and e or t d under educed pressure The
residue was purified by flas L soert i 2 bt 5¥ Ng an eI ution gradi ent

8]; yrsr'?:[alhfi g!at ?Bﬁh#’?’gﬁﬁ%{’r Sgbg?%@)ykﬂgﬁ@ (?@?uf?ﬁ{nlstﬁ%ﬂe co e corrpound (261
. g, 56@@9(;??3%&969%&@@%&5?l’ddédufé Bf Pﬂép%réﬁdrcgolexde]p& thxtkherr]): 1.67

(s, 6H), 2.30 |j2 2H), 3.63 (m2H), 3.77
. (s, 3H), 3. siydregehriatiomwas domdpeded at 414 ld’a)r?SQ ps& amd1)70°¢ foo24 homrg angH)

L 12% (s, 1mme§r?anLol?hé:Bc:h(lerr%%1rer{R§ge {@QJ‘Z) ﬁgé égﬁ%@%ﬁ@g{gphy eluantypt hyl
2-{4-14-(1. |
i oty SCHERE DESSTE, 1701 8 o e ot Ry sph o epa: S ey,

yl sul phonyl 'as a

(329, fpons oo, i) e3.78 BB I3 B (s,3H)PBETAMARHYT7. 0637 3R $inBHY, Ires pr ocedur e
of Preparation 90, except that the hydr ogenati on was conducted at 414
kPa (60 psi{s,Hid 70[err]C for 24 hours and met hanol : di chl or onet hane

3:97) was chr omat Qgr aph want. err] (CDCl[err]): 1.65
Es eHg ﬁgﬁﬁ&agﬁﬁﬁ@ 39@%@% 2.62 ([s,srg,( 2.6[5 (rr})ll—l), 10 3.09
(m 2H), 375(s 3H), 381(s 3H), 3.97 (m2H), 7.05-7.32 (m5H), 7.61
(s,1 H. LRVS (Thernospray): 484 (MtH)[err].

PREPARATION 16

2-methyl anoic aci
Obtained as a colourless solid (88%), m.p. 125-127°C, from the title
compound of Preparation 164, using the procedure of Preparation 91.
8(DMSOq): 1.50 (s,6H), 1.62 (m,2H), 1.82 (m,2H), 2.20 (s,3H), 2.70 (m,1H),
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,1H), 7.88 (d,1H).
LRMS (Thermospray): 471 (M+H)".

25

Inropanoi i

1M Aqueous sodium hydroxide sofution (4.2 mi, 4.2 mmol) was added to



PREPARATI ON 165 15

2-{4- (4- ( wd9bkegst hyl benzi m dazol -5-yl) - 3- rret hyl phenyl 1 pi pepd-feprssissdosul pho
nyl } 2- met hyl propanoi ¢ aci d

bt ai ned as a col ourless solid (88%, mp. 125-127[err]C, fromthe title
conpound of Preparation 164, using the procedure of Preparation 91.
[err](Dvsd err]): 1.50 (s,6H), 1.62 (m2H), 1.82 (m2H), 2.20 (s,3H), 2.70
(m1lH, 20 2.78 (s,3H), 3.08 (t,2H, 3.81 (d, 2H) 3.92 (s,3H), 7.10-7.20
(m3|(—|) H)? 46 (d, 1H), 7.65 (s, 1H) ,-12888 (d, 1 H). LRVS ( Ther nospr ay) :
471 (M "l 6 25
27T (o th ST soltinn oftbyite componnd et Prepraian 9 GPR S -2k - --
met hi | pr mgﬁg g? gﬂbtre\anol (3 ml) ant V4ANIERAYE3 Aty e Fesliigg Qenﬁ'ehlm@n (4.2
-1’28-' heatetiat583Csor @thiours dhenlatiowed to aonttotoam éémpesatareandn 40 (500

1. f h
% er e|§ u %?W&déﬁi%mha‘?ﬁﬁeu r %hgé'ai‘%e g‘?aosls‘ﬁéﬁrﬂéq %‘!'tﬁ% %‘Yébgfli'ﬁéﬁé] ﬁé’%, 21I I) owed
t
ORGP S A o
(MySH1)  agpcatfordrtAe Qﬁl@d:dﬂﬁ&ﬁind @BICRg, BNY%YHY £ colourless adrhefphduesdlid. | e

conmpound (439 ng, 91 % as a col our ess, am)rghous sol i d. err] (CDCl 3):

1.67 (s, 6M{GDQl3kd. QE(QW) 2495{3%)22958 Gn.@ﬂ)( 6a{f.2H), 4.11((m.2H), 6.6000
22;5(wNaW%rﬂ),_(‘?.oy?dnﬁ),%zf Wi 74898 4 ' - 10 LRVE (El ectrospray):

10 LRMS (Electrospray): 425 (M+Na)".

REPARATION 167

15 isulphonyl]-2-methylpropionamide
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (274 mg,

1.43 mmol) was added to a stirred mixture of the title compound of Preparation
166 (4392 mg, 1.19 mmol), N-hydroxybenzotriazole (176 mg, 1.3 mmol), O-
benzylhydroxylamine hydrochloride (200 mg, 1.25 mmol), N-methylmorpholine

20 (0.29 mi, 2.62 mmol) and anhydrous dichloromethane (8 ml). The reaction
mixture was stirred at room temperature for 18 hours, diluted with
dichloromethane, washed sequentiaily with dilute aqueous citric acid, water and
aqueous sodium bicarbonate solution, dried (MgSO,) and evaporated under
reduced pressure. The residue was flash chromatographed, using an elution

25 gradient of methanol:dichloromethane (1:99 to 2:98), to give the title compound
(553 mg, 91%) as a colourless oil. 5(CDCl3): 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,1H), 7.00 (d,1H), 7.20
(s,1H), 7.36-7.50 (m,6H), 9.20 (brs,1H).
LRMS (Electrospray): 531 (M+Na)".



PREPARATI ON 167 N- Benzyl o_xy

2- [ 4- (4- br onwodensdshry| phenyl ) - . 3. 6-tetrahydropyridin-1- 1PCT/EPIS/06640
yl sul phonyl ] - 2- net hyl pr opi onami de

1- (3- Di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydr ochl oride (274 rrg,
1.43 mml ) was added to a stirred mxture of the title conpound of

Prepar ati on 166 (439 ng, 1.19 mml), N hydroxybenzotriazole (176 ny,
1.3 mmol ), O- benzyl hydr oxyl am nermig ochloride (200 ng, 1.25 mol),

N- et hyl nmor pholine 20 (0.29 m, 2.62 9 and anhydrous di chl oronet hane (8
-.m ). The reaction m xture was stirred at roomtenperature for 18 hours,
.diluted with di chl oronet hane, washed sequentially with dilute aqueous

citric acid, water and aqueoUBREPARATION d6Bonat e sol ution, dried

(MgS™) and evapor at ed under
chr onmat ogr apNHEENZVIG,

reduced preslsure The reS| due was flash

(1:99 to 2:98), to glethe ttlco [ _ )
colourl eSs oil. [errr](CDCI4¥E Y IsgEEUE5H ' 2.53
2H), 3.58 (t, d, |
(7 mon) % 1|(_|) %éqggf(d'&x%mhcﬂ:g%z%gﬂs(sﬁﬂ?) fr@rn%e(tiﬂéscohﬁboéljrgdctgfog rayg

531 (M+Na) [ Pfegdaration 167 and 3-cyanophenylboronic acid (Arch Pharm. 1996 329, 73),29-
PREPARATI ON 168 N- Benzyl oxy

2-{4- 4-(3- uyagémgeﬁ%duge Prepayatien . bubusing ap&lytign aragisnt ofigthyls

1 -yl sul ph h

ol 1" ( 305 SeAPispERENE (D E BRI or he fast.chrofH BurBBRiCRu B! Phous

- 3- Cyanomaengdegorseomtgcuds@(% shg fﬁar(mm%m (AV2H), B3BO (t,2H), unsnsngmzreb)

" procedure o reparation 41, but using an elution gradient of ethy

- acet at e: pend B%e(s(ZH), 803 (ors,aH0T. 16dd, thie 7f2&@h,2bﬂr%|4@t(ﬁgﬁb!mh7 §5|dm.2*f|).cat i on

10 ste err](CDCl[err 60 (s,6 2.24 (s, 3 2.61 (m?2 3. 60
-(t,2H)I,D4[0 é@%‘ﬂ%ﬂﬁg }))(ﬂr -(s,(ZH)f_DG.OS (bEs,lII:I)D, 7.15 Ed,lllzl)b, 7.25

(m2H), 7. 4ppii8 ﬁ’ﬂem?os%?a)‘)m\%fp (M+H)".

15 PREPA N 169
3-Ethoxy-5-(tri-n-butyistannyl)pyridine
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(ll) acetate (78 mg, 0.35 mmol),

20 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 titie compound (600 mg,

25 32%) as a colourless oil. §(CDCly): 0.90 (t,9H), 1.08 (t,6H), 1.30-1.42 (m,6H),
1.42 (t,3H), 1.58 (m,6H), 4.08 (g,2H), 7.25 (s,1H), 8.17 (s,1H), 8.19 (s, 1H).



7.62 (m2H), 9.20 (s, 1H). LRVB (Thermospray):. 530 (MH)[err]. 15

PREPARATI Qo 3929667 PCT/EP98/06640

3- Et hoxy-5-(tri-n-butyl stannyl)pyri di ne .Astirred mxture of

3- br ono- 5- et hoxypyridine (Rec. Trav. chim, 1948, 67, 377; 930 ny, 4.6
mol ), bis(tri-n-butyltin) (3.46 M, 6.9 mmol), tri-o- tonIphosphine

(420 ny, 1.37 mol), palladiun(ll) acetate (78 ng, 0.35 mmol), 20
triethylamne (1.23 m, 8.84 mmol) and _acetonitrile (15 nl), under
nitrogen, was heated under reflux188r 18 hours, then allowed to cool .

The sol uti on was decanted f h7otarry resi due and evapor at ed
under reduced pressure t he . resi due fl ash
RIBNA .- {4 JefHby® iA AdhRihviel By

g-ane
: as a
col ourl ess 0| I

[err](CDC- 1 30- 1. 42
(m6H)

(s, 1H® 8.19 (Qb '(éd gls_ba’gulm?go%) f gpn 'the’ tQIBe (goc}npcl;l')mds o?lgre(paratl_gn 180"

- 130- ; 7 I

27 (4.  4- IR TeRARton 40, using the procedure IFFREARAG8E: LACDCLY. TRUEY. 1 4i n-
1 -ylsul r(hgnyl*}saégm-t)ymm@am)atzes&(m 2H), 3@3 émIEH) 85813(893H) @099, from
the title conBoun s of Pr%garatl on 169 reparati on 40, using the

pr ocedur dnodHRrep8 (s, i), 9912 (a1 W(?:@@I(Peﬂ‘fl)]. )7 ZQ(m@H) 8. 1(&(8311)') 812838

(s, 6H), é.égi(s,SH), 2.65 (m2H), 3.63 (m2H), 3.81 (s,3H), 4.10
(m4H), 6508 brs, 1H), 7.12 (s, 1H), 7.20 (d,1H), 7.28 (m2H), 8.18 (s, 1H),

8. 28 LW%?LQPC,%%BE?WMWQ): 459 (MeH)[err].

PREPAE?ATI
2-{4-(4-(3-ethoxypyridin-5-yl)-3-nmethyl phenyl ] pi peri di n-1-yl sul phonyl }- 2-

PREPARATION 171

ethylpropanoate
15 Obtained as a colourless solid (88%), m.p. 110-112°C, from the title
compound of Preparation 170, using the procedure of Preparation 66. Found:
C, 62.24; H, 6.96; N, 5.97. C,,H3,N,OsS requires C, 62.59; H, 7.00; N, 6.08%.
3(CDCly): 1.44 (t,3H), 1.67 (s,6H), 1.82 (m,2H), 1.89 (m,2H), 2.28.(s,3H), 2.67
(m,1H), 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,1H), 8.27 (s,1H).
LRMS (Electrospray): 461 (M+H)".

PREP, N 1

25 propanoic acid
Obtained as a colouriess solid (98%), m.p. 202-203°C, from the title

compound of Preparation 171, using the procedure of Preparation 91.
5(CDCly): 1.44 (t,3H), 1.70 (s,6H), 1.80 (m,4H), 2.18 (s,3H), 2.60 (m,1H), 3.08



met hyl pr opanoate 15 Obt ai ned as a colourless solid (88%, mp. 110-1
12C, from t havo bérese7 conpound of Preparation 170, using thecpepssagedoe of

Preparati on 66. Found: C, 62.24; H, 6.96; N, 5.97. [err] requires C,
62.59; H 7.00; N, 6.08% [err] (CDCl[err]): 1.44 (t,3H), 1.67 (s, 6H),
1.82 (m2H), 1.89 (m2H), 2.28 (s,3H), 2.67 (m1H), 3.08 (m2H, 3.81
(s,3H), 3.96 (m2H, 4.12 (q,2H), 7.10-7.20 (m4H), 20 8.17 (s,1H), 8.27
(s, 1H). LRVS (El ectrospray): 461 (N&I;!Ig)1[err]

PREPARATI ON 172

2{4-[ 4(3-Et W%Wr’r?f% iz, hAs (@210 05748 @3 BE, £28"Bbscured by cHel

-yl sul phony anof'c acid

(bt ai ned as 131),08),|2qu11¢@$8$3 (sHKR8%, mp. 202-203C, fromthe title
conpound of Preparation 171, usi nta t he procedure of Preparation 91.

[err] (CDC [bRMé):(Theumanama)‘}M( ®HY's, 6H), 1.80 (m4H), 2.18 (s,3H), 2.60
(m1lH), 3.08 -131-

(m 2H), % 96 (m2H), 4.13 (q,2H), 7.05-7.15 (m3H), 7.26 (obscured by

CHCI[err], I H), 8.22 (s,IH), &B’&ARAM@N 173 LRVS ( Ther nospray): 447

(MtH) [err]. 5 PREPARATI ON 173
3
(

2- Hydr oxyet hoxy) br onobenz{@-Hydroxyethoxy)bhomobeogen@ot assi um car bonat e

-(
(18.0 g, 130 mmol ) was added to a stirred solution of 3-bronophenol

(6.0 ni, 52 mmol Anhydeausretassiumocarbasein(iBd sahitiemalbyagigddaddorhe
XU v 68 SSHHH Bl 0 ol SERTn ahlffedy oied Lo, pool o
‘react i omoi ghHeMylemhSRidende0 mBTandthé ehixturé Wdshesatdd taides reflux fopabor e
being allowed to'slowy cool to' roomtenperature. The resulting m xture
was pour ed minatest then, altowedioxcant éo aheuihDVi. t 2-Brameethand! (hé rok darmmohhase
| was added and the reaction mixture heated under reflux for a further 2 hours,
before being allowed to siowly cool to room temperature. The resulting mixture
was poured into ether, the mixture washed with water and the organic phase
15 dried (MgSO,) and evaporated under reduced pressure. The residue was
purified by flash chromatography, using an elution gradient of pentane:ethyt
acetate (10:1 to 5:1), to provide the title compound as a colourless oil (6.4 g,
57%). 8(CDCl,): 1.98 (t,1H), 3.95 (t,2H), 4.07 (m,2H), 6.87 (d,1H), 7.08-7.17
{m,3H).
20
PREPARATION 174
3-(2-1-B iphenylsilyl ¢ e
Triethylamine (1.7 mi, 8.2 mmol) was added to a stirred solution of the
title compound of Preparation 173 (1.8 g, 8.2 mmol) in anhydrous
25 dimethylformamide (30 ml) and the mixture was cooled to about 0°C. t-
Butyldiphenylsilyl chloride (2.4 ml, 9.2 mmol) was added and the reaction
mixture stirred at 0°C for 1 hour and at room temperature for about 16 hours,
then poured into ether. The resulting mixture was washed with 0.5M

hydrochloric acid, then the aqueous washings back-washed with ether. The



15 dried (MJSH) and evaporated under reduced pressure. The residue was

purified bwofdasds7chr omat ogr aphy, using an el ution gradient 8f‘/EP98/06640 -
Ye conmpound as a

pent ane: et hyl acetate (10:1 to 5:1), to provide the tit 1
colourless oil (6.4 g, 57% . [err](CDCl[err]): 1.98 (t,1H), 3.95
(t,2H), 4.07 (m2H, 6.87 (d,1H), 7.08-7.17 (m3H). 20

PREPARATI ON 174 . .
3-(2-t-Butyl di phenyl si |yl oxyet hoxy) bronbbenzene Triethyl am ne
(1.7 m, 9.2 nmol) was added to a sti+18@d sol ution of the title

' 73 (1.8 8 2 1) i h 25
di ot ES?fcﬁqfrn@hﬁﬁifrééhﬁPﬁ#u W Wrshed Bkate oftes %’%@ona?g ferrlc -
L di of 5 Ly
E;Jz(%/urlepsti rPZ%ﬂegturg({ég?ré?g%%ﬁré%shmo%rtﬁgﬁé at %‘%%@nﬁggﬁn%%rggﬁﬁg for about 16
hours,  chromatographydusing ane¢lution gladientesiipéritage:dichiorofethansqaiiee W th

. 5M rochl oric id, then the agueous washi ngs back-washed wth
2t her TrégWo 1 :ﬂ, ?o furnfas tﬂe title compoundqas a colourless c%l (2.2g, 62%).- 132-

: : . : . q
cvapor at SACoRger FI0hAD;o R EAL04RE ek § B2t AR A ParkdSit 4lc

chr omat ogr.38ip/48 lgﬁi,m),q(vekmumn gradi ent of pentane:dichloromethane (3:1
to 5 2:1to 1:1), to furnish the title conpound as a colourless oil (2.2

, 629 . LRMS (Thermnospey)ed7h)(M+NHg (s, 9H), 4.00 (t,2H), 4.08 (t,2H), 6.82
?m-ll—i)/? 7.03- 70.'1‘29 |r%m—i), 7.38-7.48 (m5H), 7.71 (m4H). LRVB
(Thernospray): 474 (MeNH err])[err]. 10

PREPARATI ON 175 :

3-(2'-6@-A\Butyl di phenyl si | yl oxyet HoXPHOIRITIIOTGR ¢ aci d -

n-Butyl i thium (2. 3x42-6Butyl@iphbhgieliylb bxy)bREANIBordhid afkP! ) was added
to a stirred solution of the title conpound of Preparation 174 (2.5 g, 5.6

nol ) i n drBybAlEhim 62.8m vl ac2.BMbsolutien in hexans: 5.9 gnmbl) wae added
tenperat yp e Ot solution of the title compound of Preparation 174 (2.5 g, 5.6 mmol)
in anhydrous tetrahydrofuran (25 mi), keeping the internal temperatdre below
15 -60°C. The reaction mixture was stirred at about -70°C for 1 hour, then
trimethylborate (4.4 ml, 38 mmol) was added dropwise, again keeping the
internal temperature below -60°C . The reaction mixture was stirred at -70°C
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
20 ether (30 ml) added. The layers were separated and the aqueous layer was
washed with ether. The combined organic solutions were dried (MgSO,) 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%). 3(CDCl3): 1.08 (s,QH), 4.06 (t,2H), 4.19 (t,2H),
25 7.12 (m,1H), 7.36-7.45 (m,8H), 7.74 (m,6H), 7.82 (m,1H).
LRMS (Thermospray): 438 (M+NH,)".




15 -60[err]C. The reaction mxture was stirred at about -70[err]C for 1
hour, then wogasesst hyl borate (4.4 ml, 38 mmol) was added dradkesosé@ai N
keepi ng t he i nternal tenperature below -60[err]C.. The reaction_m xture
was stirred at -70[err]C for 30 mn, allowed to slowwy warmto room
tenperature, quenched with a m xture of concentrated hydrochloric acid
(12.5 mM) and water (30 m ), then 20 ether (30 m ) added. The |ayers were
separated and t he aqueous | ayer was washed with ether. The conbi ned
‘organi ¢ solutions were dried (MySO err]3138nd evapor at ed under reduced

pressure, then the residue purifi mlém chr omat ogr aphy, using
ether as eluant, to afford the ti a colourless oil (1.14
g, 50% [err] f‘,\ 4 A+ T3 1 # : h o\ 4 \'Alfl?il'l*'i' 7.12

(m1H), 7.36-7.45"(m38H), ), 7782 °(m . .
438 (MeNH err])[errl.23.6- ridin-1-ylsulphonyi}-2- Ipropionate
ARATI ON 1

o f’ i [ 4- 63- [ 2- t - BtpingH A%A PL (T3%d firrp ﬁ%@i)ﬁﬁ%ﬁeﬁgﬁwésgfﬁﬁwﬁéﬁm

'12.3 .6-tet i di . I | 1.2~ o)

ot ai ned as Egﬁ%ﬁgﬁ}@j}@t{b,# e grﬁ @%ﬁp ?gﬂé&%ﬁﬁ@kgﬁg@%@ 5 f%n 175
-and Pr epar apufificatibn by fia¢h thenritogephyanvdlvéd apahatiorogradientofcept t hat
purification béff@lt ash chromat ogra I nvol ved an el ution 8rad| ent of

h
pent ane: et hpentatesrethyl Jcajate (t161‘5t0€§1%)‘[ SCDCEDALPE(s,81), 1.607sEH)oRN28 1. 67

{maty, 4 oA bR HP2 ghod s et AGEl 2P oA e ndeh,
O ol o foré ), 6.90 (kM5 £ THSLARRIROH); 7430 M) Ler v

PREPARATI ON 1

2-{ 4-[ 4- ( 3- LRMS lgUharintbgpirayly | 438 (N-eNMgX hoxy] phenyl ) -3- 15
-met hyl phenyl ] pi peri di n- 1-yl sul phonyl } - 2- net hyl pr opanoat e
bt ai ned as a colourless oil (88%, fromthe title conpound of

Preparation 176, using the procedéw on 66. [err](CDCl[err]):

1.07 (s,9H),
: Methyl 2-{4-{4-(3-[2-t-butyldiphenyisilvloxyethox nyl)-3-
15 methyiphenyllpiperidin-1-yisulphonyi}-2-methylpropanoate
Obtained as a colourless oil (88%), from the title compound of

Preparation 176, using the procedure of Preparation 66. §(CDCl;): 1.07 (s,9H),
1.67 (s,6H), 1.80-1.95 (m,4H), 2.28 (s,3H), 2.65 (m,1H), 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,1H), 7.34-7.47 (m,6H), 7.71 (d,4H).
LRMS: (Thermospray): 438 (M+NH,)".

ré dro
t hyl
5"

25 visulphonyl}-2-methylpropanoic acid
Obtained as a colourless foam (88%), from the title compound of
Preparation 177, using the procedure of Preparation 79, but with the reaction
being carried out at room temperature. §(CDCl,): 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 (1,2H), 4.02
30 (m,2H), 4.11 (t,2H), 6.86 (m,3H), 7.10 (m,2H), 7.18 (d,1H), 7.30 (d,1H), 7.34-
7.43 (m,6H), 7.71 (d,4H).



1.67 (s,6H), 1.80-1.95 (m4H), 2.28 (s,3H), 2.65 (m1H), 3.10 (t,2H), 3.81
(s,3H), 3veoodmeer), 3.97 (t,2H), 4.11 (t,2H), 6.86 (m3H) hWsb&EW

7.19 20 (d,1H), 7.34-7.47 (m6H), 7.71 (d, 4H). r nospray)
438 (MtNH[ err])[err]. PREPARATI ON 178
2-{4-[4-(3-(2-t-Butyl di phenyl silyl oxyet hoxy] phenyl ) - 3- et hyl phenyl ] pi peri di
n-1 - 25 yl sul phonyl } - 2- net hyl propanoi ¢ acid

ohtained as a colourless foam (88%, fromthe title conpound of
Preparation 177, using the procedure-184-Preparation 79, but with the

reaction bel carried out at roomtenperature. [err](CDCl[err]): 1.07

(s, 9H), M%-@-%&»-E! 1.78-1.95 (nmp4H), 2.27 (s,3H), 2.65 (m1H), 3.11
, 2H), 3.97 7.10

(m 21 715 Shefphowthosfati iigetsa thein'vud bofifbes forf radBebine

-134- compounds of the iivientibl as MMP inhibiteesf ol | owi ng Table il ust rat es t he

invitro activities for a range of the conpounds of the invention as MW
i nhi biStors. 5 TABLE EXAMPLE
| C50(nM NO. MWP- 3 MVP- 2
MVP- 13 2 JABLE 315 28
3 26 ' 38 ' 25 15
20 173 NR
EXAMPLE IC50(nM)
NO.
MMP-3 MMP-2 MMP-13
16 315 28
26 38 25
16 20 173 NR
28 24 432 NR
40 18 525 NR
50 23 1907 NR
56 15 | 387 NR

10 NR = no result




28 24 , . 432 NR 40

18 WO 9929587 NR 50 PCT/EP9%65640
1907 NR 56 15. ' 387
NR 10 NR= no result
-135- CLAI M5 1. A
conpound of forrmula (1): [err] or a pharmaceutically or
veterinarily acceptable salt thereof, or a pharmaceutically or
veterinarly acceptable solvate of either183mtity, wher ei n t he broken
|l i ne represents an optional bond;
p p CLAIMS
1. A compound of formula (1):
RS
- B iR‘
oA M
HR rR* | |
/N% N—(cHy),
HO S
02
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;
10 Ais CorCH;
B is CH,, O or absent;
R' and R? are each independently selected from hydrogen, C, to
Cg alkyl optionally substituted with C, to C, alkoxy or phenyl, and
C, to C; alkenyl; or, fogether with the carbon atom to which they
15 are attached, form a C; to Cg cycloalkyl group which optionally
incorporates a heteroatom linkage selected from O, SO, SO, and
NR? or which is optionally benzo-fused;
R? is hydrogen, halo, R” or OR’;
R* is hydrogen, C, to C, alkyl, C, to C, alkoxy, triftuoromethy! or
20 halo;
R® is hydrogen or C, to C, alky!;
R’ is a monocyclic or bicyclic ring system selected from phenyl,

VT



10 Al sCor CH, .Bis.CH2, 0 or absent;
Rl err] anq,(f;ﬁzrgd are each independently sel ected from hydi,e gl{r] to

Cerr] alk optionally substituted with Cerr] toC4aIkoxy or penyl and
Cerr] to C[err] al kenyl ; or, together with the carbon atomto which they
15 are attached, forma C3 to (ferr] cycloal kyl group which
optionally I ncorporates a heteroatom | i nkage selected from
0, SO, SO[err] and NR[ err] or which is optionally

benzo- f used,; Rlerr] is hygsggen, halo, Rlerr] or ORlerr];

R4 is hydrogen, (ferr] to (Jerr] alkyl, CJerr] to C4 al koxy,
trifluoromethyl or tiiényl, furyl, pyridinyl, pystidinyl, naphthyl, indanyl, b&heothleriys,
hydrogen or (err] to is a m)nocycl ic

or bicyclic ring s?@ﬂé%ug” ci!g'gd"%?ﬂqﬂﬁ‘éﬁf}{fanyl indotyt I:\?!['Jei{\ﬁ}iﬂyl
- 136- qqumolfnbi Behzodlokok), behirhk g?&lrygm&l%fﬁo%%f\}t" napht byl ,

I ndanyl , benzothlen

2, 3- dlshydrobenzof Ubénzbthuazmiﬂlaﬁd bengottidxanyd, any of which nng systems
i soqui nol i nyl, benzodi oxol% benzi m dazol yl, benzoxazol

benzot hi azol yl and isoeptiansl seaubgtitutedh withronghpetwa su@stttysmérselected from

' tionall bsid tut t h | ected f

Gert] to caal ky: CofbinlknoeRpeny sub8ula Rithicisip) «slﬁa‘?ip?] al koxy or
hyd , | C4
a?/kg%y Jerr]-d aydtoxd! t;mty tr)ségg,ahsumygwst 'taidtééiimtf: famlmtyo
trifluoronethyl, tnrhydmxgnﬁg mmm aliyithio, trlﬂuoromethwatrdltmndrreﬂm

mis. 1 or2; gl nis 0, 1 or 2 with the proviso that Bis
not O'%hen A is C haloand syano;p conpound according to claim1 wherein Bis

absent; Rerr] is hygypges.

and nis0, 1or2;
with the proviso that B is not O when Ais C.

15 2. A compound according to claim 1 wherein B is absent; R' is hydrogen,
C, to C, alkyl optionally substituted with methoxy or phenyl, or C, to C; alkenyl;
R? is hydrogen or C, to C, alkyl; or R' and R?, together with the carbon atom to
which they are attached, form a C, to Cg cycloalkyl group which optionally
incorporates a heteroatom linkage selected from O and NR® or which is

20 optionally benzo-fused; R? is selected from 4-phenyl, 4-pyridinyl, 4-(indan-5-yl),
4-(2,3-dihydrobenzofuran-5-yl), 4-(quinblin-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 C; alkyl optionally substituted with methoxy or
hydroxy, C, to C; alkoxy optionally substituted with methoxy or hydroxy,

25 methyithio, trifluoromethyl, trifluoromethoxy, fluoro, chioro and cyano; R'is
hydrogen, methyl, ethyl, methoxy, trifluoromethyl, fluoro or chloro; RCis methyl;

mis2;andnis 1.

3. A compound according to claim 2 wherein R'is hydrogen, methyl, ethyl,

HII\Il\ T A




Clerr] to (Jerr] alkyl optionally.substituted with nethoxy or phenyl, or
Clerr] to C avobyassenyl ; R2 is hydrogen or Cerr] to ( ectikpos/desds or
Rlerr] and Rlerr], together with the carbon atomto - whi ch they, are
attached, forma ¢4 to C5 cycloal kyl group which optionally

incorporates a heteroatom|inkage selected fromO and NR or which is 20
optionally benzo-fused; Rlerr] is selected from 4-phenyl, 4-pyridinyl,

‘4- (i ndan-5-yl), 4- (2, 3-di hydr obenzof uran-5-yl), 4-(quinolin-3-yl),

4- (benzodi oxol -5-yl) and 4- (benznﬁ azol -5-yl), any of which is

ontone L, SUFEMERSI U, A Sty S Srehapssb asycayan
Clerr] al kO)‘rYetﬁ?ﬂaHﬂ”B'S-Nmsth?laityluRéGb dehﬁﬁntrheﬁwl or emwrm aRd R?,

et hyl thio, tri | uor onet hyl, trifl uoronet fluoro, chloro and cyano

RL Ier r] s togethgtwishdhe camqwatonetmwhschrfbemar@/attaczhed d@mmmbum uor o or
according ¢ 6vEPRERDE fﬁ%@bwrr?pﬁaé%?*? i ﬁ;fﬂ?@ybteermﬁyﬁ'vépﬁylrd,an-ﬁfmvf’
E%-l gzényl proé-%l ! Mﬁgr.éﬁ% 4-&%&#%?5*?6[@? [%Fﬁﬂi\g@f@;ﬁlgﬁén IZQFQLI &/I R2 is

~hydrogen, rretﬁw;bhenyl)emchr@p-zatlmmhy@,numﬁanm]ethylphenw)oge(eher vm th the
carbon atomto which they are attached, cl osentyl

‘tetrahydr opmeathoxwmemyinhenyl)nét(ﬁ;hySr%mchwpheayl "y(Z-meth%th@y - il

Py o8R8 AR s sl BEEp-1(3:
et hoxypRengl) ?@ tﬁ%%%ﬁ& e e i

| gmg {)Eg;\yl Ld;m?ﬁmyw?p?gﬁeb?&ﬁmg%dWetMmem 42y) phenyl ], 4-(3, 4-
:hydroxye%/ﬁog‘yéﬁ{’(’é{ﬁé"! )Qh‘?r&ﬁrrgt(ﬁy fﬁv@ﬁﬁsa 33/) 44(3(§#'Fpéqmﬁwm¥ﬁnﬂpi’ﬂj‘henyl)

£ on ;S BHORBIRRIHRRRY |4 e abphbh RISl suprogreny, -
4-(pyri di n- ayarh?fhqu})pw(pwmm@-yl»4—é:ﬂyrma-3laﬂ) , SpyreirpR)E2- y1 ).
A-(5-et hoxyg hrolxyIpGridm-Z-yi) 4- é—le?hgxr;/pyndm-é-yl) tg (indan-5-yl), 4-(2,3-
dihydrobenzofuran-5-yl), 4-(quinolin-3-yl), 4-(benzodioxol-5-yl), 4-(2,2-
dimethylbenzodioxol-5-yl) and 4-(1,2-dimethylbenzimidazol-5-yl); and R'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 R? 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; R? is 4-phenyl, 4-(3-methoxyphenyl), 4-(3-ethoxyphenyl}, 4-{3-(2-
25 methoxyethoxy)phenyl}, 4-[3-(2-hydroxyethoxy)phenyl] or 4-(6-ethoxypyridin-2-
yl); and R* is 3-methyl or 3-methoxy.

5. A compound according to claim 4 wherein the compound of formuta (1) is
selected from
30 N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl}-1,2,3,6-

Hllllll I Hlll Il L



di hydr obenzof uran-5-yl), 4-(quinolin-3-yl), 4-(benzodi oxol - 5 yl), 4-(2,2-

di met hyl beya oghroge0! - 5-yl ) and 4-(1, 2-di net hyl benzi m dazol ,Ql,g /ﬂfkqo R4 is
hydrogen, 2-nethyl, 3-nethyl, 3-ethyl, 3-methoxy, 3-trifl uoromat?l

3-fluoro or 3-chloro. 20 4, A conpound according to claim 3
wherein R err] and R err] are both hydrogen or nethyl or, together with
the carbon atomto which they are attached, forma cycl obutyl,

cycl opentyl, tetrahydropyran4, 4-diyl or 1-methyl piperidin-4,4-diyl
group; R3 is 4-phenyl, 4-(3-nethoxyph®384 ), 4-(3-ethoxyphenyl), 4-[3-(2- 25

th h .U, 4-[ 3- (2- hyd t h h I .
B o Aol R R 2 BT L) or - et hovy
5. A COMPOWNRy BN t@emcﬁeyghénwsy.mewna@ew,wé of formila (1)

S sel ected
N- hydrOXtet%ﬁvﬁfbﬂydcﬁﬂﬂt-ﬁeumhbﬂvmﬂﬁ%tmpmdamﬁﬂdél 1,2,3,6-
- 138- tetrahydropyrldln ylsulphonyl}acetan1de

N- hydhr50>éy 2- { N-hydroxy=2-{tbi4-petiaxyph enﬁhﬁmtymefmg]mer@m-
t et t 5

N hyar oy B g R s T vy Pobny ] bt per i g n- 1-
yl sul phonyl } - Re-Apdifoxy Pf-ﬁlgflmhoxyphenyl)-3-mé‘ﬂh9lbﬁéﬁiil}’pléend|n -1-

-{4-[4-(3- nethoxyphenyl met hyl phenyl ['pi peridin-1
yl sul phoyisujphory@pyciopertanebarstmxadiide; N- hydr oxy- 1

yl{ :m[ ghgﬁyﬁgﬁﬁ%‘g@?‘m -&%@Mé&y WerJyB § %étﬁ}lllghénirl]plpendm 1-
N- hy djyox y%}%"&éfﬁéfﬁ&mgwﬁmldé met hoxyphenyl ] pi peridin-1 -

yIsquho propanam

N-hydr oxy- 2- { N-byldriok a-{mwwetrwwpaewl) 3mestidkypRBANPipefidiaL{di n- 1 -
yl sul phonyl % hzcannFEZrly epropanam de;
ylsulphonyl}-2-methylpropanamide;
N-hydroxy-2 -{4—[4-(6-ethoxypyridin-2-yl)-3-methylphenyl]piperidin-1-
yisulphonyl}-2-methylpropanamide;
15 N-hydroxy-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-methylphenyli]piperidine
-1-ylsulphonyl}-2-methylpropanamide.

20 6. A pharmaceutical composition comprising a compound of formula (1), or
a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate of either entity, according to any one of claims 1 to 5, together with a

pharmaceutically acceptable diluent or carrier.

25 7. A veterinary formulation comprising a compound of formuta (1), or a
veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of either
entity, according to any one of claims 1 to 5, together with a veterinarily

acceptable diluent or carrier.

* [ L M S *



15 N hydr oxy- 2-{4-[4-(3-[ 2- net hoxyet hoxy] phenyl ) - 3- et hyl phenyl ] -

pi peridin- 1- wypwhpsgny! } - 2- met hyl propanam de; and PCT/EP98/06640
N- hydr oxy- 2-{4-[ 4- (3-[ 2- hydr oxyet hoxy] phenyl ) - 3- et hyl phenyl ] pi peri di ne
-1 -yl sul phonyl } - 2- et hyl pr opanam de. 20 6. A pharmaceuti cal

conposition conprising a conpound of formula (1), or a pharmaceutically
acceptable salt thereof, or a pharmaceutically acceptable sol vat e of
either entity, according to any one of clains 1 to 5, together with a

phar maceutically acceptable diluent or cdB8ier. 25 7. A veterinary

Formula fon gomDr Lt . SPORRUSCoh Lol 2 Cob St cmpildh Sk Bl
entity, accogdi @ﬂgﬁﬂawﬁ%ﬂgraf&t:eﬁi!aﬁ'lé@ol\"latte%f%ithﬁpQﬁ{it@,e5c¥5rﬂihgato"§%f6hé'ar' ly

accept able dilu or car
-139- 8. of clding® Mo &) ar afpHaemagkatidal conmpositiopheurtainiig amadf heaccept abl e
salt thereof, or a pharmaceutically acceptable sol vate of either

entity, a&colofiegrjng@caarding to claim &, fon ugengs a huma medicamentr maceut i cal
-conposi tion containing any of the 5 foregoing according to claim®6, for
:use as a hunman nedi canent. 9. A conpound of fornmula (1), or a

veterinarilygacceRtasoi &f ohALRO), ofh \iéterinariﬁ]fééc:iédiﬁﬁlb: génﬁﬁeﬁéafg&l 8

‘'sol vate of elther entity, according to any one of clains to 5, or a
veterinary fvaterihatily @cceptabde songtesofyeitifer ehiityf aceopdingtoeamyone ofclaima d
claim7, for use as an ani npl nedj canent... 10.. The use of_ a conpound
of formula (109 &2 ¥etgAARNEOETHIAtIM Gpniripigrany @f the foregoing according to

10 claim 7, for use as an animal medicament.

10. The use of a compound of formula (1), 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

15 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 (1), 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 pharmaceutically acceptable solvate of either entity, according

to any one of claims 1 to 5, for the manufacture of a human medicament for the

—_
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salt thereof, or a pharnmaceutically accceptable solvate of either entity,
accordi ng“t(pggyggﬂone of claims | to 5 for the manufacture @i 3.8

medi canent for the curative or prophylactic treatment of  a me I'ca

condition for which a MW inhibitor is indicated. "The use of
a conmpound of forrmula (l), or a veterinarily acceptable salt t her eof
or a veterinarily acceptable solvate of either entity, according to any 20
one of clains 1 to 5, for the manufacture of an ani mal nedi cament for the
curative or prophylactic treatnent of-140+edi cal condition for which a MW

e SRSt s oAbl i K ek
COMPOUNd iR HeBr e e doRBSS RS IeRlolinl BREAN fesye S21¢ ¢ her eof

or a pharnaceutlca acce Ity Ycordi ng to
any one efcarhtibipwbuhd répaif, kiri HiseaBas!f cricer metastasiy t@nogedi canent for the
- 140- curative or prophylactic treatnent of at her oscl erotic pl ague

rupt urfe, ammgmﬁssﬁ. age-relatedmaacar dﬁ@emetratlem | fibretic dissaseotheymafoidke,

peri odont |se sue r at sk| di seases,
cancer m?ﬁﬁ 55? ?Uhﬂﬁ? agdé’ﬁf@r%@ﬁ%@é e&t“%ﬁ‘?ﬁﬂdmgé? Ofgener at i on,
fibrotic,ﬂq ﬁ’%\?@ dufigmat oi d arthritis, osteoarthrltls andlnflamratory
di seases depen l'ty on mgratory i nflammatory cells.

14. The use of a compound of formula (1), or a veterinarily acceptable salt

10 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

15 angiogenesis, age-related macular degeneration, fibrotic disease, rheumatoid
arthritis, osteoarthritis and inflammatory diseases dependent on migratory

inflammatory cells.

15. A compound of formula (ll):

Ra
AL R*
© (CH) WA (1t
M
S ——
R O% / ( 2)m
S
02

20 o

wherein R® is hydrogen or C, to C; alkyl, and the broken line, A,B, R' R% R?,

R*, m and n are as previously defined for formula (I) in claim 1.

Ay




14. The use of a conpound of forpula (1), or a veterinarily acceptable
'salt 10 therqRfggngésy2 veterinarily acceptabl e solvate of eithgiy lobc4o
according to any one of claims 1 to 5, for the manufacture of an ani mal
‘medi canent for the curative or prophylactic treatnent of

at heroscl eroti c plaque rupture, nyocardi al i nfarction, heart failure,
restenosi s, stroke, periodontal disease, tissue ul ceration, wound
repair, skin diseases, cancer netastasis, tunour 15 angi ogenesi s,

age-rel ated nmacul ar degeneration, fibrotil41di sease, rheunmatoid

arthritis, osteoarthritis and jnflamuatory di seases dependent gn m'[\%ratory
‘i nf I ammat or y 18el | & method ofjtreating erppsyeniinga "FQﬁa}ﬁﬂI(‘&n@!tloﬂ: for ¢high a MMP

Tine, Ao rrypydrts Wigleh S i b tidudlo § ihon el Al AotEpfie ) o

“(1) in clai madministering to said mammal a therapeutically effective amount ofa - 141-
.16. A nethod of treating or Ereventl ng a nedi cal condition for which a MW

i nhi bi t or 5 scompiound @i formula ( pharmaceutically or vieterinatilyi anpeptatiie salit

‘conpri ses thereof, or a pharmaceutically or veterinarily acceptable solvate of either entity,
according to any of one claims 1 to 5, or a pharmaceutical composition or
veterinary formulation containing any of the foregoing according to claim 6 or
claim 7 respectively.

10

17. A method according to claim 16 wherein the inhibitor is a MMP-3

inhibitor.

18. A methed of treating or preventing atherosclerotic plaque rupture,

15 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, in a mammal (including a human being), which comprises

20 administering to said mammal a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically or veterinarily acceptable sait
thereof, or a pharmaceutically or veterinarily acceptable solvate of either entity,
according to any one of claim 1 to 5, or a pharmaceutical composition or
veterinary formulation containing any of the foregoing according to claim 6 or

25 claim 7 respectively.
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adm nistering to said mammal a therapeutical Ly effective anobunt of a 5

conpound q%ﬂfggﬁ&wa (1), or a pharmaceutically or veteri narl;é.y,%@%ﬁ)gababl e
or, a

sal t ere or a pharmaceutically or veterinarily-accep e solvate
of either entity, according to any of one clains 1 to 5, or a

phar maceutical conposition or veterinary formul ati on containing any of
the foregoing according to claim®6 or claim?7 respectively. 10

17. A nethod according to claim16 wherein the inhibitor is a MW-3

i nhibitor. 18. A nethod of treggpng or preventing atherosclerotic

pl aque rupture, 15 nyocardial infarction, heart failure, restenosis,
stroke, pdS.oddnpadcatisfontie preparatiornsata compoamnidoef, fomoulad(l). epai r, skin

di seases, cancer netastasis, tunour angl ogenesi s, age-rel ated macul ar
degeneration, fibrotic disease, rheunatoid arthritis, osteoarthritis
and inflamuatory di seases dependent on mgratory R I nflammatory cells, in
a mammal (including a human being), which conpriges 20 administering to
said mammal a therapeutically effective anount 3 conmpound of formula
(I'), or a pharmaceutically or veterinarily acceag sl e salt t hereof, or
a pharmaceutically or veterinarily acngt ablB sol'Vag*e of either entity,
according to any one of claim!|l tgcaz)no‘r. phar maceuti c@ conposition or
veterinary formnul ation cong.,zlii1 [ arﬁy of It he foregoing according to claim6
or 25 claim7 respectivel W /N"VU%YmZ%G?

PCT/ EP98/ 06640 Ho~ s

process for the preparation of a @onpound of forrmula (1):

-142- 19. A

or a pharmaceutically or veterinarily acceptable salt thereof, or a
" pharmaceutically or veterinarily acceptable'solv_éte of either entity,
wherein the broken line represents an optional bond;
Ais C or CH;
10 B is CH,, O or absent;
| R' and R? are each independently selected from hydrogen, C, to
C; alkyl optionally s_ubstituted with C, to C, alkoxy or phenyl, and
C, to Cg alkenyl; or, together with the carbon atom to which they
are attached, form a C5 to C; cycloalkyl group which optionally
15 : incorporates a heteroatom linkage selected from O, SO, SO, and
NR® or which is optionally benzo-fused;
R® is hydrogen, halo, R’ or OR;
R* is hydrogen, C to C, alkyl, C, to C, alkoxy, trifluoromethyi or
halo;
20 R® is hydrogen or C, to C, alkyl;
R’ is a monocyclic or bicyclic ring system selected from phenyl,
thienyl, furyl, pyridinyl, pyrimidinyl, naphthyl, indanyl, benzothienyl,
benzofuranyl, 2,3-dihydrobenzofuranyl, indolyl, quinolinyl,

LA ) R A




[err] 5 or a pharmaceutically or veterinarily acceptable salt thereof,

or a phaywemegegst cal | y or veterinarily acceptabl e sol vat e pely/rpoé/fuho
centity, wherein the broken line represents an optional bond;
Ais Cor CH 10 Bis CHerr], 0 or absent;

Rlerr] and Rlerr] are each independently selected fromhydrogen, Cerr] to
Clerr] alkyl optionally substituted with Cferr] to (Jerr] al koxy or phenyl,

and Clerr] to (Jerr] alkenyl; or, together with the carbon
atomto which they arfd3at t ached, formaCBtoCG
- cycloal kyl group which optionally 15 I ncorporates a

- het eroat om I'i nkage isoasinainyk b@ﬁi@lowl bepzigridazolyl, benzoxazolyl, NR[err] or

Rlerr] or ORperr];  eRERIaz8Y nd benggdioxany) ay o WG SYRRRR, T 2 iy
- (err] to Cerr] al gt |onta'linshBQEit9fé?$ With o% or two substituents selef@d¥ror0

"R err] is hydrogen or (err Cerr] alkyl Rlerr] is a
monocy@ i ¢ or bicyclCdo ﬂuajqdmttenalb,ed;lmﬂtwedwth @hten@) alkoxy or

thienyl, furyl, pyr|d|n di n i ndanyl ,, benzot hi enyl ,
benzof uranyl, 2, hﬁ‘}/’d&ﬁb@ﬁéfaﬂ%ygpt'qrﬁng F,zt'tlﬂﬁdrm‘l P\:Fylt? + alkoxy
5143' or hydrox§ %€} RPE!, Bytthid BRI GRBIN, triffSIbhBtHGR?! V! -
enzoxazol yl ,
halo and cyano;
mis 1or2;
10 and nis0,1or2;
with the proviso that B is not O when A is C;

which comprises reacting a compound of formula (1):

R3
cHf, A ° X m
RO RO
Rso% N—cHy),
o gz

15
wherein R® is hydrogen or C, to Cs alkyl, and the broken line, A,B, R, R?, R®,
R*, m and n are as previously defined for formula (I), with hydroxylamine,
optionally followed by formation of a pharmaceutically or veterinarily acceptable
salt of the required product or a pharmaceuticallly or veterinarily acceptable

20 solvate of either entity.

20. A process according to claim 19 wherein, when R%is C, to C; 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 85°C .
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benzot hi azol yl and benzodi oxanyl, any of which ring systens

S optionq&?gmé stituted with one or two substituents sel egd©gpdsfogého
Cerr] to err] alkyl optionally substituted with. [err] to (Jerr] al koxy
or hydroxy, Clerr]-Clerr] al koxy optionally substituted
with Clerr] to (Jerr] al koxy or hydroxy, Clerr] to (Jerr]
al kylthio, trifluoronethyl, trifl uoronethoxy, hal o and
cyano; mis 1 or2; 10 and nis 0, 1 or2; W th
the proviso that Bis not 0 when A is 444- whi ch conprises reacting a
conpound of forrmula (I1): [err] 15 wherein Rerr] is
hydrogen or CJerr] to (JQerr] alkyl, and the broken line, A B, Rerr]

Rlerr], manpd n _are as previ.ously defi f gadl] I i _
hydr oxyl anfﬂe, Aprogﬁﬁq %‘F%rgﬂ'}'gfst&ql%'%ga&&qgmg iﬂ(%#,eg?(ag) aplhélfrl h%é%lut ically
or veteri narhbMafCSEREIRIohate, thé Folvettt i RRtAAIBI sstibrizilipomibined avith
phar maceuti cal ?y or veterinarily acceptable 20 'solvate of either entity.
20. A pr aetatydaforati onditblosdraethate asheosolventiand iRedieactios tanperature
Cferr] alkyl, the ester of fornula (Il) is treated with up to a 3-fold
excess of lﬁfmmmosmﬁﬁéo abOUﬁ?Qrﬁc-hl oride in the presence of a nolar

equi val ent amount of a suitable base 25 in a suitable solvent at from about
roomtenperature to about 85[err]C

22. A process according to claim 19 wherein, when R® is hydrogen, the acid
of formula (I1) in the presence of from 1.1 to 2.0 molecular equivalents of an
10 activating agent and from1.0 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 O°Q to about room -

temper_ature.

15 23. A process according to claim 22 wherein the activating agent is O-(7-
azabenzotriazol-1-y)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU),
the tertiary amine is N-ethyldiisopropylamine, the solvent is anhydrous
dimethylformamide or anhydrous 1-methylpyrrolidin-2-one and the reaction

temperature is about room temperature.
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A process ,according to clgim20 wherein the @loey s an
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(37) Abstract

Compounds of formula (I) or pharmaceutically or veterinarily acceptable salts thereof, or phannaceutxcally or veterinarily acceptable
solvates of either entity, wherein the broken line represents an optional bond; A is C or CH; B is.CHz, O or absent; R ! and R? are each
independently selected from hydrogen, Cy to Cs alkyl optionally substituted with Ct to C4 alkoxy or phenyl, and C) to Cs alkenyl; or,
together with the carbon atom to which they are attached, form a Cs to Cg cycloalkyl group which optionally mcorporates a heteroatom
linkage selected from O, SO, SO, and NR® or which is optionally benzo-fused; R3 is hydrogen, halo, R7 or OR?; R4 is hydrogen, Ci to
Cs alkyl, Cy to C4 alkoxy, triffuoromethyl or halo; RS is hydrogen or Ci1 to Cq4 alkyl; R7 is an optiorially substituted monocychc or bicyclic
ring system; m is 1 or 2; and n is 0, 1 or 2; with the proviso that B is not O when A is C; are MMP inhibitors useful in the treatment of,
inter alia, tissue ulceration, wound repair and skin diseases.




